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2 CYPRESS MB39C603
Embedded in Tomorrow- Phase Dimmable PSR LED Driver IC

il

for LED Lighting

MB39C603 is a Primary Side Regulation (PSR) LED driver IC for LED lighting. Using the information of the primary peak current and
the transformer-energy-zero time, it is able to deliver a well regulated current to the secondary side without using an opto-coupler in
an isolated flyback topology. Operating in critical conduction mode, a smaller transformer is required. In addition, MB39C603 has a
built-in phase dimmable circuit and can constitute flicker less lighting systems for phase dimming with low-component count. It is
most suitable for the general lighting applications, for example replacement of commercial and residential incandescent lamps.

Features

HPSR topology in an isolated flyback circuit
B High power factor (>0.9 : without dimmer) in Single Conversion
B High efficiency (>80% : without dimmer) and low EMI by detecting transformer zero energy

HBuilt-in phase dimmable circuit
o Dimming curve based on conduction angle
o Dimmer hold current control

W Highly reliable protection functions
o Under voltage lock out (UVLO)
o Over voltage protection (OVP)
o Over current protection (OCP)
O Over temperature protection (OTP)

B Switching frequency setting : 30 kHz to 133 kHz

H|nput voltage range VDD : 9V to 20V

Hnput voltage for LED lighting applications : AC110VRrus

B Output power range for LED lighting applications : 15W to 50W
B Package : SOP-14 (5.30 mm x 10.15 mm x 2.25 mm[Max])

Applications

B Phase dimmable (Leading/Trailing) LED lighting

BLED lighting

Cypress Semiconductor Corporation * 198 Champion Court + San Jose, CA95134-1709 - 408-943-2600
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1. Pin Assignment

Figure 1-1 Pin Assighment

MB39C603

(TOP VIEW)
ne 1] © 74] NC
VDD | 2 13| DRV
TZE | 3 12| GND
COMP | 4 11| CS
HOLDDET | 5 10| ADJ
HOLDCNT | 6 9 | VAC
NC | 7 8 | NC
(FPT-14P-M04)
2. Pin Descriptions
Table 2-1 Pin Descriptions
Pin No. Pin Name /10 Description
1 NC - Not used. Leave this pin open.
2 VDD - Power supply pin.
3 TZE | Transformer Zero Energy detecting pin.
4 COMP (0] External Capacitor connection pin for the compensation.
5 HOLDDET | Phase Dimmer current detecting pin.
6 HOLDCNT (0] External BIP base current control pin.
7 NC - Not used. Leave this pin open.
8 NC - Not used. Leave this pin open.
9 VAC | Phase Dimmer conduction angle detecting pin.
10 ADJ Pin for adjusting the switch-on timing.
11 CS | Pin for detecting peak current of transformer primary winding.
12 GND - Ground pin.
13 DRV (0] External MOSFET gate connection pin.
14 NC - Not used. Leave this pin open.
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Diagram

Figure 3-1 Block Diagram (Isolated Flyback Application)

MB39C603
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4. Absolute Maximum Ratings

Table 4-1 Absolute Maximum Ratings

Rating
Parameter Symbol Condition - Unit
Min Max
Power Supply Voltage Vvbb VDD pin -0.3 +25 \
Vcs CS pin -0.3 +6.0 \Y
V1ze TZE pin -0.3 +6.0 \
Input Voltage
VHoLbpeT HOLDDET pin -0.3 +6.0 v
VVAC VAC pin -0.3 +6.0 \Y
Vbrv DRV pin -0.3 +25 Vv
Output Voltage -
VHoLpeNT HOLDCNT pin -0.3 +6.0 v
laDy ADJ pin -1 - mA
Output Current Iprv DRV pin DC level -50 +50 mA
IHoLDeNT HOLDCNT pin -400 - MA
Power Dissipation Po Ta < +25°C - 500(*1) mW
Storage Temperature Tsta - -55 +125 °C
ESD Voltage 1 VEsDH Human Body Model -2000 +2000 Vv
ESD Voltage 2 VEespc Charged Device Model -1000 +1000 \Y

*1: The value when using two layers PCB.
Reference: Bja (wind speed O0m/s): 200°C/W

Figure 4-1 Power Dissipation
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WARNING:

1. Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or
temperature) in excess of absolute maximum ratings. Do not exceed any of these ratings.

Document Number: 002-08450 Rev.*A Page 5 of 32
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5. Recommended Operating Conditions
Table 5-1 Recommended Operating Conditions
Parameter Symbol Condition Value Unit
Min Typ Max

VDD pin Input Voltage Vvbp VDD pin 9 - 20 \
VAC pin Resistance Rvac VAC pin - 510 - kQ
TZE pin Resistance Rrze TZE pin 50 - 200 kQ
ADJ pin Resistance Raby ADJ pin 9.3 - 185.5 kQ
COMP pin Capacitance Ccomp COMP pin - 4.7 - uF
VDD pin Capacitance Cep Set between VDD pin and GND pin - 100 - uF
S n - w | - [ |
WARNING:

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of

the device's electrical characteristics are warranted when the device is operated under these conditions.

. Any use of semiconductor devices will be under their recommended operating condition.
3. Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device

failure.

4. No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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6. Electrical Characteristics

Table 6-1 Electrical Characteristics

MB39C603

(Ta = +25°C, Vypp = 12V)

. - Value .
Parameter Symbol Pin Condition Min Typ Max Unit
UVLO Turn-on
threshold voltage VTH VDD | - 9.6 10.2 10.8 \Y
UVLO Turn-off
UVvLO threshold voltage A% VDD | - 7.55 8 8.5 Vv
Startup current IsTART VDD | Vvpp =7V - 65 160 MA
Zero energy g g ] 7 ) )
threshold voltage Vizen TZE | TZE="Hto"L 20 mv
Zero energy T
threshold voltage V1zeTH TZE TZE =“L" to “H 0.6 0.7 0.8 \
TRANSFORMER TZE clamp voltage V1zecLAMP TZE ltze = -10 A -200 -160 -100 mV
ZERO ENERGY OVP threshord
DETECTION thresho _
voltage Virzeove TZE 415 | 43 | 445 | V
OVP blanking time tovPBLANK TZE - 0.6 1 1.7 us
TZE input current lrze TZE | Vize =5V -1 - +1 MA
COM Vcomp = 2V, Ves = 0V,
Source current Iso P Conduction Angle = - -27 - MA
COMPENSATION 165deg
Trans conductance gm CSM Vcowmp = 2.5V, Vs = 1V - 96 - ”O/
ADJ voltage VapJ ADJ | - 1.81 1.85 1.89 \
ADJ source current laDy ADJ | Vaps=0V -650 -450 -250 MA
ADJUSTMENT p— R 51KQ)
; taby (Rapy = -
ADJ time taby DRV | taoy (Raoy = 9.1 kQ) 490 550 610 ns
Minimum switching TZE
period Tsw DRV - 6.75 7.5 8.25 us
OCP threshold
voltage VocpTH CS - 1.9 2 2.1 \Y
SEnaEnT OCP delay time tocppLy cs |- i 400 | 500 | ns
CS input current Ics CS Ves =5V -1 - +1 MA

Document Number: 002-08450 Rev.*A
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(Ta = +25°C, Vypp = 12V)
. - Value .
Parameter Symbol Pin Condition Min Typ Max Unit
DRV high voltage Vorvi DRy | VDD =18V, lorv =30 76 | 94 ; v
DRV low voltage Vorvt DRV | VDD =18V, lorv =30 : 130 | 260 | mv
Rise time trise pRy | VDD =18V.CLOAD =1 94 - | s
Fall time teaL DRy | VDP=18V,CLOAD =11 16 = ns
DRV
Minimum on time tonmin DRV | TZE trigger 300 500 700 ns
Maximum on time tonmax DRV | - 27 44 60 us
Minimum off time toFFmIN DRV | - 1 1.5 1.93 us
Maximum off time torFmax DRV | TZE = GND 37 46 55 us
OTP threshold Torp - Tj, temperature rising - 150 - °C
oTP T fall
. ) j, temperature falling, ) ) o
OTP hysteresis TotpHys degrees below Torp 25 Y
inase Comp Vortn VAC | VAC ="L"to “H’ 09 | 10 | 11 | v
DIMMER g
CONDUCTION Phase Comp gy g A w
ANGLE threshold voltage VpHTH2 VAC | VAC =“H"to “L 0.45 0.5 0.55 \
DETECTION Phase Comp
hysteresis Vhrvs VAC |- i 0.5 i v
HOLDDET input HOLD -10.0
current IHoLDDET DET |- 9 -9.7 -9.32 | pA
Hold Amp HOLD
threshold voltage VhoLoTH CNT |~ 875 e 425 | mv
HOLDCNT VhoLopet = 0.6V,
TRIACHOLD 1\ imum output Vonton HOLD | Roce = 16 kQ, 3.4 - ; v
CURRENT CNT
CONTROL VOItage VBASE =0.7V
HOLDCNT HOLD Vhovppet = 0.2V,
Minimum output Ventoo CNT Rease = 16 kQ, 0.8 V
voltage Vease = 0.7V
VhoLopet = 0.6V,
HOLDCNT HOLD ’
source current lentso CNT | Pease =16 k0, 250 | 200 | -167 | WA
Vease = 0.7V
POWER |VDD(STATIC) VDD Vvop = 20V, Vize =1V - 3.3 4 mA
SUPPLY Power su;t)ply
curren _ _
CURRENT Ivoooperating) | VDD ]};\&qugg\éhgg =20nG, - 5.9 - mA
Document Number: 002-08450 Rev.*A Page 8 of 32
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7. Standard Characteristics

Figure 7-1 Standard Characteristics
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8. Function Explanations

8.1 LED Current Control by PSR(Primary Side Regulation)
MB39C603 regulates the average LED current (I ep) by feeding back the information based on Primary Winding peak current

(Ir_peak), Secondary Winding energy discharge time (Tois) and switching period (Tsw). Figure 8-1 shows the operating waveform
in steady state. Ip is Primary Winding current and Is is Secondary Winding current. | ep as an average current of the Secondary
Winding is described by the following equation.

Tp;s

Iigp ==X 1, X
LED = 5 X IS PEAK Tow

Using Ip_peak and the transformer Secondary to Primary turns ratio (Np/Ns), Secondary Winding peak current (Is_peak) is described
by the following equation.

Np
Is ppak = N X Ip prak
5

Therefore,

N, T,

Iipp =5 % N_: X Ip_pgak X %‘I;

MB39C603 detects Tois by monitoring the TZE pin and Ip_peak by monitoring the CS pin and then controls I ep. An internal Err Amp
sinks gm current proportional to Ip_peak from the COMP pin during Tpis period. In steady state, since the average of the gm current

is equal to internal reference current (lso), the voltage on the COMP pin (Vcowmr) is nearly constant.
Ip_peak X Res X gm X Tps = Iso X Tsy
In above equation, gm is transconductance of the Err Amp and Rcs is a sense resistance.

Eventually, l.ep can be calculated by the following equation.

1 Ny Iy 1
I ==X—X—X—
LED 2 NS gm RCS

Figure 8-1 LED Current Control Waveform

System Power supply “
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8.2 PFC (Power Factor Correction) Function
Switching on time (Ton) is generated by comparing Vcowme with an internal sawtooth waveform (refer to Figure 3-1). Since Vcowmr is

slow varying with connecting an external capacitor (Ccomp) from the COMP pin to the GND pin, Ton is nearly constant within an
AC line cycle. In this state, Ir_peak is nearly proportional to the AC line voltage (Vsurk). It can bring the phase differences between
the input voltage and the input current close to zero, so that high Power Factor can be achieved.

8.3 Phase Dimming Function

MB39C603 is compatible with both leading-edge dimmers (TRIAC dimming) and trailing-edge dimmers.

To realize the phase dimming, this device has two functions, dimmer conduction angle detect function for LED current control and
TRIAC dimmer hold current control function.

Figure 8-2 shows how MB39C603 detects the conduction angle. Veuik is scaled via a resistor divider connected to the VAC pin.
The conduction angle is detected by monitoring the voltage on the VAC pin (Vvac).

MB39C603 measures a half of power cycle period (Tpow) as duration between negative crossings of Vyac and a Phase Comp
threshold voltage (VeutHe). Dimmer-ON period (Tdim) is measured as duration between a positive crossing of Vyac and another
Phase Comp threshold voltage (VputH1) and the following negative crossing. Conduction angle is defined as Tdim/Tpow x 180°.

Figure 8-2 Conduction Angle Detection Waveform

S NI

Vvac Vet

VeuTh2

Phase Comp Tdim
Tpow

output

Conduction angle = Tdim / Tpow x 180°

MB39C603 regulates LED current by changing a reference of Err Amp as a function of the conduction angle. Table 8-1 shows I ep
dimming ratio based on the conduction angle.

In addition, the initial I gp ratio in Power—On state is 5%.

Table 8-1 ILep Ratio Based on Conduction Angles

Conduction Angle ILep Ratio [%]
0 < 45deg 5
45deg < 6 < 90deg (25/45) x 8 -20
90deg < 6 < 135deg (70/45) x 8 -110
135deg < 6 100

Document Number: 002-08450 Rev.*A Page 11 of 32
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8.4 HOLD Current Control Function
The hold current control function prevents LEDs from flickering caused by shortage of hold current. The hold current (lnovp) is the

minimum current required to flow through TRIAC dimmer in order to keep the TRIAC on (refer to Figure 8-3). In small conduction
angle, since I ep can be low, AC/DC Converter current (Isuik) and TRIAC dimmer current (Itriac) are reduced. Once Itriac falls
below lhoLp, TRIAC goes off and this results in LED flickering. MB39C603 controls Itriac larger than IhoLp by adding the current
(Ieip) via a BIP transistor (M1) with sensing Itriac and keeps the TRIAC on.

Itriac is sensed with a resistor (Rs). A bypass diode (Deyrass) is used to clamp the voltage between Rs terminals (Vrs) and prevent
the voltage on the HOLDDET pin (VuoLppet) from exceeding absolute maximum ratings. An offset resistor (Rorrset) is used to add
an offset voltage to VhoLpper and prevent Vuorpper from the above ratings.

Rs is set as the following equation.

Rorpser X Inorpper — Viorpra

RS =
ITRIACMIN

where lnoLppeT is the current of the HOLDDET pin, VuoLptH is Hold Amp threshold voltage, and Itriacmin is minimum TRIAC current
chosen by designers.
RorrseT is set as the following equation.

Veypassmax — 0.3V

Rorrser
IyorppET

where Veypassmax is the maximum forward voltage of Dgypass.
Hold Amp is designed only for driving BIP transistors. Connecting a resistor (Rease) between the HOLDCNT pin and M1 base
terminal limits the maximum lgp value and clamp the rush current at TRIAC dimmer-on timing.

Figure 8-3 HOLD Current Control Waveform
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8.5 Power-On Sequence
When the AC line voltage is supplied, VeuLk is powered from the AC line through a diode bridge, and the VDD pin is charged from

VsuLk through an external source-follower BiasMOS.(Figure 8-4 red path)

When the VDD pin is charged up and the voltage on the VDD pin (Vvop) rises above the UVLO threshold voltage, an internal Bias
circuit starts operating, and MB39C603 starts the conduction angle detection (refer to 8.3). After the UVLO is released, this device
enables switching and is operating in a forced switching mode (Ton = 1.5 ps, Torr = 78 pus to 320 ps). When the voltage on the
TZE pin reaches the Zero energy threshold voltage (Vrzeth = 0.7V), MB39C603 enters normal operation mode. After the switching
begins, the VDD pin is also charged from Auxiliary Winding through an external diode (DBIAS).(Figure 8-4 blue path)

During non-conduction period Vypp is not supplied from Veuik or Auxiliary Winding. It is necessary to set an appropriate capacitor
of the VDD pin in order to keep Vvpp above the UVLO threshold voltage in this period. An external diode (D1) between BiasMOS
and the VDD pin is used to prevent discharge from the VDD pin to Vsuik at zero cross points of the AC line voltage.

Figure 8-4 VDD Supply Path at Power-On

Vauik

let =

Zbias A

- — i
w W

To TZE .

w W W

Wy

«

PWM
Control

Logic

Figure 8-5 Power-On Waveform

UVLO Vth =102V _/ __ .
VDD : Force switching (ton=1.5us / toff=78us ~ 320us) : Normal switching S

Switching start 1

DRV T

""" Vizery = 0.7V

mn L
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8.6 Power-Off Sequence
After the AC line voltage is removed, Vguik is discharged by switching operation and the Hold current circuit. Since any Secondary

Winding current does not flow, I ep is supplied only from output capacitors and decreases gradually. Vypp also decreases because
there is no current supply from both Auxiliary Winding and Veuk. When Vypp falls below the UVLO threshold voltage, MB39C603

shuts down.

Figure 8-6 Power-Off Waveform

\ <—— AC line removed
Vauik ‘
UVLO Vth =8V

voD T ,,,,,,,,,,,,,

Shutdown

VLED

8.7 Ip peak Detection Function
MB39C603 detects Primary Winding peak current (Ip_peak) of Transformer. I ep is set by connecting a sense resistance (Rcs)

between the CS pin and the GND pin. Maximum Ip_peak (Ip_peakmax) limited by Over Current Protection (OCP) can also be set with

the resistance.
Using the Secondary to Primary turns ratio (Np/Ns) and I ep, Rcs is set as the following equation (refer to 8.1).

In addition, using the OCP threshold voltage (VocrtH) and Rcs, Ip_peakmax is calculated with the following equation.

VO CPTH

Ip pEakMax = R
cs

8.8 Zero Voltage Switching Function

MB39C603 has built-in zero voltage switching function to minimize switching loss of the external switching MOSFET. This device
detects a zero crossing point through a resistor divider connected from the TZE pin to Auxiliary Winding. A zero energy detection
circuit detects a negative crossing point of the voltage on the TZE pin to Zero energy threshold voltage (VtzetL). On-timing of
switching MOSFET is decided with waiting an adjustment time (tapJ) after the negative crossing occurs.

tany is set by connecting an external resistance (Raoy) between the ADJ pin and the GND pin. Using Primary Winding inductance
(Lp) and the parasitic drain capacitor of switching MOSFET (Cp), tapy is calculated with the following equation.

7T1/Lp X CD

tap) = >

Using tapy, Raoy is set as the following equation.
RAD] [k.Q] = 0.0927 x tAD] [TlS]

Document Number: 002-08450 Rev.*A Page 14 of 32
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8.9 Protection Functions

Under Voltage Lockout Protection (UVLO)

The under voltage lockout protection (UVLO) prevents IC from a malfunction in the transient state during Vvpp startup and a
malfunction caused by a momentary drop of Vvpp, and protects the system from destruction/deterioration. An UVLO comparator
detects the voltage decrease below the UVLO threshold voltage on the VDD pin, and then the DRV pin is turned to “L” and the
switching stops. MB39C603 automatically returns to normal operation mode when Vypp increases above the UVLO threshold
voltage.

Over Voltage Protection (OVP)

The over voltage protection (OVP) protects Secondary side components from an excessive stress voltage. If the LED is
disconnected, the output voltage of Secondary Winding rises up. The output overvoltage can be detected by monitoring the TZE
pin. During Secondary Winding energy discharge time, V1ze is proportional to Vaux and the voltage of Secondary Winding (refer to
8.1). When V1z rises higher than the OVP threshold voltage for 3 continues switching cycles, the DRV pin is turned to “L”, and the
switching stops (latch off). When Vvpp drops below the UVLO threshold voltage, the latch is removed.

Over Current Protection (OCP)
The over current protection (OCP) prevents inductor or transformer from saturation. The drain current of the external switching

MOSFET is limited by OCP. When the voltage on the CS pin reaches the OCP threshold voltage, the DRV pin is turned to “L” and
the switching cycle ends. After zero crossing is detected on the TZE pin again, the DRV pin is turned to “H” and the next switching
cycle begins.

Over Temperature Protection (OTP)
The over temperature protection (OTP) protects IC from thermal destruction. When the junction temperature reaches +150°C, the

DRYV pin is turned to “L”, and the switching stops. It automatically returns to normal operation mode if the junction temperature falls
back below +125°C.

Table 8-2 Protection Functions Table

PIN Operation Detectl Ret
; etection eturn
Function HOLD Condition Condition Remarks
DRV COMP ADJ
CNT

Normal Operation Active Active Active Active - - -
Under Voltage Lockout Auto
Protection (UVLO) L L L L VDD <8V VDD >10.2V Restart
Over Voltage 1.5V . VDD < 8V
Protection (OVP) L L fixed Active TZE > 4.3V _, VDD > 10.2V Latch off
Over Current . . . Auto
Protection (OCP) L Active Active Active CS>2av Cycle by cycle Restart
Over Temperature 1.5V . ) o ) o Auto
Protection (OTP) L L fixed Active Tj>+150°C Tj<+125°C Restart
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9. /0 Pin Equivalent Circuit Diagram

MB39C603

Figure 9-1 /0 Pin Equivalent Circuit Diagram
Pin No. Nl:r:e Equivalent Circuit Diagram
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Pin

Pin No. Name

Equivalent Circuit Diagram

_ VREF5V

9 vaC o O——W—F>.
A -
GND (1
VREFSV

10 ADJ
ADJ (10 A—
+
GND (12)
_ VREF5V _
11 CcS cs @ W\
VREF5V
GND @ .
VDD @ P P, P o
L |
L ano > VREF5V
13 DRV A @) pRrv :E
R =& 7T &
GND (2

Document Number: 002-08450 Rev.*A Page 17 of 32



= =

==7# CYPRESS MB39C603

Embedded in Tomorrow™

10. Application Examples
10.1 17W Isolated and Phase Dimming Application

Input: AC85Vgys to 145Vgys, Output: 470mA/32V to 42V, Ta = +25°C

Figure 10-1 17W EVB Schematic
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Table 10-1 17W BOM List

No. | Component Description Part No. Vendor

1 M1 LED driver IC, SOP-14 MB39C603 Cypress
2 Q1 MOSFET, N-channel, 800V, 5.5A, TO-220F FQPF8N80C Fairchild
3 Q2 MOSFET, N-channel, 650V, 7.3A, TO-220 FDPF10N60NZ Fairchild
4 Q3 gg$l_gr2t:3ran3|stor, NPN, 60V, 3A, hfe = 250min, NZT560A Fairchild
5 BR1 Bridge rectifier, 1A, 600V, Micro-DIP MDB6S Fairchild
6 D1 Diode, ultra fast rectifier, 1A, 600V, SMA ES1J Fairchild
7 D2 Diode, ultra fast rectifier, 3A, 200V, SMC ES3D Fairchild
8 D3 Diode, fast rectifier, 1A, 800V, SMA RS1K Fairchild
9 D4 Diode, ultra fast rectifier, 1A, 200V, SMA ES1D Fairchild
10 | D5 Diode, 200 mA, 200V, SOT-23 MMBD1404 Fairchild
11 ZD1, zZD2 Diode, Zener, 18V, 500 mW, SOD-123 MMSZ18T1G ON Semi
12 | T1 Transformer, 600 yH EI-2520 -

13 L1 Common mode inductor, 20 mH, 0.5A 744821120 Wurth Electronic
14 | L3 Inductor, 3.3 mH, 0.27A, 5.0Q, $10x14.4 RCH114NP-332KB Sumida
15 | C1 Capacitor, X2, 305VAC, 0.1 pF B32921C3104M EPCOS
16 | c2 gg%icilsor, aluminum electrolytic, 100 uF, 25V, EKMG250ELL101MF11D NIPPON-(’Z\‘]HEMI-CO
17 | C3 Capacitor,polyester film, 220 nF, 400V, 18.5x5.9 ECQ-E4224KF Panasonic
18 | C4 Capacitor,polyester film, 100 nF, 400V, 12x6.3 ECQ-E4104KF Panasonic
19 | C5 Capacitor, ceramic, 10 pyF, 50V, X7S, 1210 - -

20 | c6,C7 gsg%c:tzcg aluminum electrolytic, 470 yF 50V, EKMG500ELL471MJ20S NIPPON-ﬁHEMI-CO
21 | C8 Capacitor, ceramic, 15 nF, 250V, X7R, 1206 - -

22 | C9 Capacitor, ceramic, 2.2 nF, X1/Y1 radial DE1E3KX222M muRata
23 | C10, C11 Capacitor, ceramic, 0.1 pF, 50V, X5R, 0603 - -

24 | S12C15 NA (Open), 0603 - -

25 | C13 Capacitor, ceramic, 10 pF, 35V, X5R, 0805 - -

26 | C14 Capacitor, ceramic, 4.7 pF, 16V, JB, 0805 - -

27 | C17 NA (Open), 1206 - -

28 | C18 Capacitor, ceramic, 100 pF, 50V, CH, 0603 - -

29 | C19 NA (Open) - -

30 | R1,R17 Resistor, chip, 1 MQ, 1/4W, 1206 - -

31 R2 Resistor, metal film, 510Q, 2W, - -

32 | RS NA (Open), 1206 - -

33 | R4 Resistor, metal oxide film, 68 kQ, 3W - -

34 | R5 Resistor, chip, 5.1Q, 1W, 2512 - -

35 | R6 Resistor, chip, 62 kQ, 1/10W, 0603 - -

36 | R7 Resistor, chip, 10Q, 1/8W, 0805 - -

37 | R8 Resistor, chip, 22Q, 1/10W, 0603 - -

38 | R9 Resistor, chip, 91 kQ, 1/10W, 0603 - -

39 | R10 Resistor, chip, 24 kQ, 1/10W, 0603 - -

40 | R11,R12 NA (Short), 0603 - -

41 R13 Resistor, chip, 39 kQ, 1/10W, 0603 - -

42 | R14 Resistor, chip, 1.1Q, 1/4W, 1206 - -

43 | R16 Resistor, chip, 51 kQ, 1/10W, 0603 - -

44 | R18 Resistor, chip, 33 kQ, 1/10W, 0603 - -

45 R19 Resistor, chip, 12 kQ, 1/10W, 0603 - -

46 | R20, R15 NA (Open), 1206 - -

47 R21 Resistor, chip, 510 kQ, 1/10W, 0603 - -

48 | VR1 Varistor, 275VAC, 7 mm DISK ERZ-V07D431 Panasonic
49 | F1 Fuse, 1A, 300VAC 3691100000 Littelfuse
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Fairchild : Fairchild Semiconductor International, Inc.
On Semi : ON Semiconductor

Wurth Electronic . Wurth Electronics Midcom Inc.

Sumida : SUMIDA CORPORATION

EPCOS . EPCOS AG

NIPPON-CHEMI-CON : Nippon Chemi-Con Corporation
Panasonic : Panasonic Corporation

muRata : Murata Manufacturing Co., Ltd.

Littelfuse . Littelfuse, Inc.
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Figure 10-2 17W Reference Data
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Output Ripple Waveform
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Figure 10-3 17W Japan Dimmer Performance Data
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Table 10-2 17W Japan Dimmer Performance Data

Dimmer . - Maximu Maximu
Input Minimum | Minimum

Vendor Parts Name Congilion Type Angle (°) | lour (mA) | M I(\g;gle r?n,ll%T
LUTRON DVCL-123P-JA 31.9 19.2 141.8 468.4
WTC57521 38.0 19.2 145.6 467.6

Panasonic WN575280K 27.7 19.8 147.2 467.0
NQ20203T VIN=100VRus ) 31.0 19.4 146.7 466.9

DAIKO DP-37154 50Hz Leading Edge 32.4 19.1 1429 466.9
Mitsubishi DEM1003B (Japan Dimmer) 28.3 19.7 147.8 466.9
DG9022H 46.4 19.4 151.9 467.2

TOSHIBA DG9048N 34.0 19.2 155.3 466.6
WDG9001 Trailing Edge 30.4 18.8 145.4 468.4

LUTRON DVCL-123P-JA 22.7 19.1 138.5 468.7
WTC57521 38.9 19.1 146.7 468.4

Panasonic | WN575280K 27.4 19.6 146.2 466.8
NQ20203T VIN=100VRrus Leading Edge 27.6 19.6 144.3 467.3

DAIKO DP-37154 60Hz 33.0 19.1 144.3 467.0
Mitsubishi | DEM1003B (Japan Dimmer) 25.9 19.9 145.2 467.2
DG9022H 22.0 18.8 150.8 467.0

TOSHIBA DG9048N 227 19.6 153.6 466.5
WDG9001 Trailing Edge 35.9 18.7 150.1 468.3
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Figure 10-4 17W USA Dimmer Performance Data
Dimming Curve
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Table 10-3 17W USA Dimmer Performance Data
Dimmer i e Maximu Maximu
Input Minimum | Minimum
Vendor Parts Name Condition Type Angle (°) | lour (mA) | MAD9le | 1 lour
IP106-1LZ 42.3 25.3 156.0 477.5
6631-LW 21.8 20.1 1441 470.2
LEVITON 6641-W 39.1 19.5 147.7 471.5
6683 35.2 19.5 155.5 468.9
SLV-600-WH 19.7 18.0 135.4 454.2
S-600P-WH 35.0 19.5 137.6 470.6
TG-600PH-WH 45.4 19.8 140.4 470.5
AY-600P-WH 40.2 19.5 143.6 470.6
GL-600H-DK 25.1 20.0 135.9 457.3
TG-600PNLH-WH Leading Ed 34.1 19.5 141.0 470.8
LUTRON | TGCL-153PH-WH | VIN=120Vaws eading =dge 33.3 194 135.0 455.4
TT-300NLH-WH 60Hz 41.7 19.5 143.2 470.5
DV-603PG-WH (USA Dimmer) 35.6 19.4 116.4 316.5
DVCL-153-WH 38.0 19.4 133.9 445.7
DV603PH-WH 33.0 19.5 136.9 471.2
LGCL-153PLH-WH 39.3 19.2 133.9 444.4
D-603PH 24.2 20.0 133.5 439.1
DV-600PH-WH 32.8 19.3 139.3 470.7
GE 52129 23.8 20.2 157.0 469.8
18023 36.9 19.4 158.5 469.5
LEVITON IPE04-1LZ 45.6 33.1 136.9 477.3
LUTRON SELV-300P-WH Trailing Edge 34.1 19.1 130.9 447.2
DVELV-300P-WH 34.1 19.0 131.8 455.2
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Figure 10-5 17W Parts Surface Temperature

MB39C603

Top Side Temperature Image
Vin=100Vgus / 50HZz
LED: 470mA, 37V  (without Dimmer

Top Side Temperature Image
Vin=100VRums / 60Hz
LED: 470mA, 37V (without Dimmer

Bottom Side Temperature Image
Vin=100VRus / 50Hz
LED: 470mA, 37V  (without Dimmer

Bottom Side Temperature Image
Vin=100VRus / 60HZz
LED: 470mA, 37V  (without Dimmer)

Table 10-4 17W Parts Surface Temperature Data

Side Cursor Point Surface Temperature [°C] ATemperature [A°C]
50Hz 60Hz 50Hz 60Hz
a T2 68.0 66.5 38.3 36.8
b Q1 61.8 61.8 32.2 32.0
c R4 70.8 70.1 41.2 40.3
Top d R2 52.8 52.5 23.1 22.8
e Q2 58.5 56.0 28.9 26.2
f PCB 44.5 43.8 14.8 14.0

g Out of PCB 29.6 29.8 - -
a M1 55.1 56.6 26.8 25.2
b Back side of R4 63.5 67.1 35.2 35.8
Bottom c BR1 58.0 61.6 29.7 30.2
d PCB 45.1 46.9 16.7 15.5

e Out of PCB 28.3 31.4 - -
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