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1. General description

The SSL6203TW is a monolithic high-voltage Integrated Circuit (IC) that can drive and
dim three high-voltage LED strings directly from the rectified mains. The high level of
integration gives a low-cost and low component count application, which is especially
suitable for retrofit Solid-State Lighting (SSL).

The IC operates as a linear high-voltage current source. The string current in the LEDs
can easily be adjusted. A patented LED drive scheme ensures optimal LED utilization.

The application can be dimmed. It also runs on a leading-edge phase cut dimmer with the
integrated smart bleeder current.

To guarantee correct and proper operation, the SSL6203TW incorporates many protection
features.

A thermally enhanced small outline package gets rid of the heat and makes integration of
the whole application on the LED plate possible.

2. Features and benefits

2.1

2.2

High-voltage integration

B [ntegrated 120 mA (120 V (AC) mains compatible) high-voltage current sources
Integrated bleeder high-voltage current source

Integrated low voltage supply regulator

Two high-voltage current sources per output for optimal heat balancing

Start up Junction Field Effect Transistor (JFET)

Integrated floating switches for improving LED utilization

Robust high-voltage IC with 330 V rating, compatible with 120 V (AC) mains voltage

Mains dimmable

Leading-edge dimmer compatible (phase-cut)
Adjustable bleeder current by a single resistor
Adjustable LED current by a single resistor or controlled by a current source

Low dimmer inrush current stress due to the absence of an electrolytic capacitor on
the rectified mains
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120 V mains dimmable, 12 W linear LED driver

2.3 LED current

2.4

2.5

2.6

2.7

2.8

SSL6203TW

For high-voltage LEDs
Adjustable LED current using a single resistor or controlled by a current source
Adjustable LED current ripple using external capacitors

Drives three LED strings (typical string voltage ranges from approximately 43 V to
50 V (120 V (AC) mains))

Overvoltage feedback for < 10 % line and load regulation
Two high-voltage current sources per output for optimal heat balancing
Patented LED drive scheme for optimal LED utilization (US 20130257282 Al)

Protections

UnderVoltage LockOut (UVLO)

Open LED protection on every LED string

Protected against shorted LEDs

OverTemperature Protection (OTP) on the high-voltage current sources

Thermal features

Reduced IC dissipation because of the presence of dual LED current outputs per
string, enabling the application of external heat dissipation resistors

Thermally enhanced thin shrink small outline package ensuring the heat can be
transported to the PCB easily

Optimized start-up current for instantaneous on-light output

Mains current

High power factor (> 0.9)

Total Harmonic Distortion (THD) according to the IEC61000-3-2 standard
No inrush current

No EMI filter

Cost

Low component count

No inductors

No mains electrolytic capacitor
No EMI filter

Form factor

Small form factor
No inductors

No EMI filter required as the SSL6203TW is a non-High-Frequency switching
converter

High integration level
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120 V mains dimmable, 12 W linear LED driver

2.9 Smart lighting

B Setting the LED and BLEED pins to 0 V externally using a smart lighting system can
switch off the IC.

B Externally controlling the LED pin with a current source using a smart lighting system
can dim the LEDs.

3. Applications

B 120V (AC) mains dimmable retrofit SSL lamps

4. Ordering information

Table 1. Ordering information

Type number Package
Name Description Version

SSL6203TW HTSSOP20 Plastic thermal enhanced thin shrink small outline package, 20 leads, body SOT527-1
width 4.4mm, exposed die pad

SSL6203TW All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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5. Block diagram

SSL6203TW

120 V mains dimmable, 12 W linear LED driver
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Fig 1. Block diagram

SSL6203TW
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6. Pinning information

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

6.1 Pinning

RECT[1] O 20] STR1A
nc.[2] [19] STR1B
GND[3] 18] n.c.
BLEED [4] [17] STR2A
VDD [5 16]n.c.
VDD% SSL6203TW %smzs
LED[7]] [14]n.c.
LGND[8] [13] STR3A
n.c. E En.c.
ov 19| [11] STR3B
aaa-015267
Fig 2. SSL6203TW pinning diagram
6.2 Pin description
Table 2.  SSL6203TW pin description
Symbol ‘Pin Description
RECT 1 rectified mains
n.c. 2 not connected
GND 3 ground
BLEED 4 bleeder reference current input
VDD 5 IC supply voltage
VDD 6 IC supply voltage
LED 7 LED reference current input
LGND 8 LED current source ground
n.c. 9 not connected
oV 10 overvoltage feedback
STR3B 11 string 3B connection
n.c. 12 not connected
STR3A 13 string 3A connection
n.c. 14 not connected
STR2B 15 string 2B connection
n.c. 16 not connected
STR2A 17 string 2A connection

SSL6203TW
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7. Functional

120 V mains dimmable, 12 W linear LED driver

Table 2. SSL6203TW pin description ...continued

Symbol Pin Description

n.c. 18 not connected
STR1B 19 string 1B connection
STR1A 20 string 1A connection
description

7.1 Linear LED driver operation
The linear LED driver in the SSL6203TW operates as a high-voltage linear current source.
This current source is used to drive the LEDs. Figure 3 shows a basic application
diagram. Depending on the momentary value of the rectified mains voltage, the LED
current flows through one or more LED strings.
To equalize the LED string on-times, integrated high-side switches short-circuit the LED
strings at the appropriate moment. To set the required LED current ripple, additional
capacitors can be added across every LED string. The application can be dimmed. Close
to the mains zero crossing the LED current is off. To keep the dimmer in the on-state, a
bleeder current starts to draw current.
RSURGE D1
—1 Bl J_
RECT STR1A T c1 YA Lept
n.c.
fuse DBRIDGE [] RL GND_
‘[7 m‘R—i._ SZDQ
RBLEED BLEED n.c.
i I —
/NTvs ==covDT [] RLED1 J_
VDD STR2A c2 VAN LED2
i.c. T
VDD STR2B RH2
=CcCL SSL6203TW |——1+— Vo3
== CVDD
RLED2 LED
I 1 o [
/NZLED == CLED1 CLED2 c3 VAN LED3
T T LGND STR3A T
= n.c. n.c.
— — RH3A
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EPAD —
L
zov " Rov
B4 —} aaa-015268
Fig 3. SSL6203TW basic application diagram
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7.2

7.3

7.4

7.5

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

Protection mode and VDD supply generation

During start-up, the voltage on the VDD pin is < Vpp(stop). The IC is in protection mode.
When the mains voltage is applied to the SSL6203TW system (see Figure 1), an
integrated JFET enables the supply voltage generation. The VDD control loop charges the
external capacitor Cypp and regulates the VDD voltage.

After Cypp has been charged to > Vppstart) l€Vvel, the IC proceeds to start-up mode.
Should the voltage on the VDD pin drop to below Vppstop), the IC enters the protection
mode again.

Start-up mode

After the supply voltage has been ramped up and no other protections are active, the IC
proceeds to start-up mode. To ensure a fast start-up without excessive dissipation in the
IC, the charging current of the LED capacitor is dynamically adjusted to the mains voltage
in start-up mode.

Normal mode

The IC proceeds to normal operation if none of the protections (UVLO, OTP, or OLP) are
active and the LED capacitors have been sufficiently charged. Measuring the current into
the OV pin detects that the LED capacitors are sufficiently charged. When the current into
the OV drops to below Iy ov), the transition to normal mode can be made. In normal
mode, the internal High-Voltage LED Current Source (HVLCS) is operational. The
selected string output (STR1x, STR2x, STR3x) conducts.

The HVLCS current can be calculated with Equation 1:

lhvics = lstringmimLeps ¥ Max{Mgp - (ILep) — licovy):0} (1)

During normal operation, the bleeder system is enabled. The High-Voltage Bleeder
Current Source (HVBCS) ensures that the dimmer is always biased with a minimum
current (hold current). The HVBCS current can be calculated with Equation 2:

lhvics
lhvecs = Ibleed(min)+maX{MBLEED'(II(BLEED)_ MLED),O 2

The currents described by Equation 1 and Equation 2 reflect the DC values of the current.
In an application with a leading-edge dimmer, the mains is phase-cut, resulting in a
reduced average current because of a reduced duty cycle. The average LED current can
drop to below a few percents of the maximum value.

IC dissipation reduction

In normal operation, the number of series connected LED strings is selected according to
the available RECT voltage. This selection maximizes the efficiency and minimizes the
dissipation in the HVLCS.
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120 V mains dimmable, 12 W linear LED driver

Adding a series resistor to the STR1B, STR2B, and STR3B paths can further reduce the
IC dissipation. The SSL6203TW prioritizes the HVLCS current through these paths so that
dissipation takes place in the external resistors rather than in the IC. The remaining
current flows into the STR1A, STR2A, and STR3A branches so that the total string current
matches the LED current setting.

7.6 LED utility enhancement

The SSL6203TW optimizes the LED string switching pattern ensuring that at full power
the average current of all the LED strings is almost identical. The optimization causes all
LEDs to be used at maximum performance. Figure 4 shows the calculated normalized
LED utilization per string for the SSL6203TW versus the average utilization per string in
conventional solutions.

If insufficient voltage is available to operate the IC and three high-voltage LEDs, the
conventional LED utilization scheme is used (see Figure 5).
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(1) Without improved LED utilization: String 1
(2) Without improved LED utilization: String 2
(3) Without improved LED utilization: String 3
(4) With improved LED utilization: String 1
(5) With improved LED utilization: String 2
(6) With improved LED utilization: String 3

Fig 4. Calculated LED utilization per string for SSL6203TW (blue) and conventional
solutions (red) as function of mains voltage
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120 V mains dimmable, 12 W linear LED driver

Vmains Vmains
N N
ILED1 ILED1
ILED2 ILED2
ILED3 ILED3
aaa-015273 aaa-015274
a. Conventional LED utilization b. Optimized SSL6203TW LED utilization
Fig 5. Comparison of conventional and SSL6203TW LED utilization

7.7 Line/load regulation

A linear LED driver is sensitive to line and load variations as they affect the on-time of the
LEDs (which influences the emitted light) and the dissipation in the IC. To get a more
stable line/load regulation and a more constant IC dissipation, negative feedback is
available through the OV pin. The feedback reduces the LED current as the mains current
voltage increases, stabilizing the IC dissipation. Zener diode ZOV and resistor ROV

(see Figure 3) can set the starting point and the sensitivity of the feedback.

Figure 6 shows the calculated effect of this feedback and with resulting line/load
regulation.

SSL6203TW All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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120 V mains dimmable, 12 W linear LED driver
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(1) Without OV feedback; Vi gp =45 V
(2) Without OV feedback; Vi gp = 46 V
(3) Without OV feedback; Vi gp = 47 V
(4) Without OV feedback; Vi gp =48 V
(5) With OV feedback; Vi gp =45V
(6) With OV feedback; Vi gp = 46 V
(7) With OV feedback; Vi gp = 47 V
(8) With OV feedback; Vi gp = 48 V

Fig 6. Calculated improvement of line regulation using OV feedback

The OV feedback also limits the driver dissipation at higher mains voltages. Figure 7
shows the effect.
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SSL6203TW

120 V mains dimmable, 12 W linear LED driver
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Fig 7.

Without OV feedback; V gp = 45 V
Without OV feedback; V gp = 46 V
Without OV feedback; V gp =47 V
Without OV feedback; V| gp =48 V
With OV feedback; V gp = 45 V
With OV feedback; V gp = 46 V
With OV feedback; Vi gp = 47 V
With OV feedback; Vi gp = 48 V
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7.8 OverTemperature Protection (OTP)

The OTP is triggered when the die temperature reaches the Tiyactotp lEVEL In that case,
the IC changes to protection mode and the currents through the high-voltage current
sources (both the LED and bleeder) are switched off. If the die temperature drops to below

Tih(renotp, NOrmal operation is resumed.

7.9 Open LED Protection (OLP)

If an LED string is open, the differential string voltage continues to rise. To protect the
external buffer capacitor, an overvoltage threshold V|, has been created. When the string
voltage exceeds Vo, the IC enters the protection mode and the LED current is stopped,
preventing further charging of the capacitor and destructive failure.

SSL6203TW
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120 V mains dimmable, 12 W linear LED driver

8. LED selection

8.1

8.2

8.3

SSL6203TW

Introduction

The SSL6203TW is designed to drive three LED strings in a 120 V (AC) mains
application. For a proper operation of the application, it is important to select suitable
LEDs. Below some guidelines are given. Detailed information can be found in the
SSL6203TW Application Note.

LED voltage rating

Suitable LEDs for use in an SSL6203TW application are 48 V high-voltage LEDs. A series
connection of lower voltage LEDs, which sum up to about the same voltage level is also
possible. Some considerations for selecting the LED voltage:

* When 10 % mains voltage variation is assumed the minimum peak voltage of the
mains in a 120 V (AC) system equals: 0.9 x 120 x /2 = 152.7 V

* The bridge rectifier and the surge resistor have some voltage drop (see Figure 3)

* Voltage drop on series diodes D1, D2, and D3

¢ Voltage head room required for the SSL6203TW LED current source. For proper
operation of the high-side switches the IC must have 14 V on the internal LED current
source

* LED voltage at its operating temperature
The remaining voltage must be high enough to accommodate three LED string voltages.

The SSL6203TW incorporates an integrated Open LED Protection (OLP). The voltage of
the selected LED must be lower than the Vg« level (See Section 12).

LED current rating

The maximum LED string current of the SSL6203TW can be set using the LED pin current
biasing. The maximum set LED string current must be 120 mA or less. The selected LEDs
must be able to handle the set LED string current. It is possible to place LEDs in parallel to
divide the total string current over more LEDs.
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120 V mains dimmable, 12 W linear LED driver

9. Limiting values

Table 3.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter ‘Conditions ‘Min ‘Max Unit

Voltages

Vi(RECT) input voltage on pin RECT ' -0.4 +200 VV
transient mains -04 +330 |V
voltage; < 100 ms

V|(sTR1A) input voltage on pin STR1A -0.4 +200V 'V
transient mains -04 +330 >V
voltage; < 100 ms

V|(STR1B) input voltage on pin STR1B -0.4 +200 |V
transient mains -0.4 +330 |V
voltage; < 100 ms

Vi(sTR2A) input voltage on pin STR2A -04 +200 |V
transient mains 0.4 +330  V
voltage; < 100 ms

Vi(sTR2B) input voltage on pin STR2B ‘ -04 +200 >V
transient mains -0.4 +330 |V
voltage; < 100 ms

VisTR3a)  input voltage on pin STR3A ' -0.4 +200 |V
transient mains -0.4 +330 |V
voltage; < 100 ms

VisTr3e) |input voltage on pin STR3B ' -0.4 +200 |V
transient mains -0.4 +330 |V
voltage; < 100 ms

Viov) input voltage on pin OV -0.4 +200 |V
transient mains -04 +330 >V
voltage; < 100 ms

Vpp supply voltage -0.4 +15 \%

V|(LED) input voltage on pin LED ‘ -0.4 Vbp Y,

V|(BLEED) Bleeder ref. current input -0.4 Vbp \

VL eND voltage on pin LGND ‘ -0.4 +04 |V

Currents

l(reCT) input current on pin RECT - 120 mA

li(sTR1A) input current on pin STR1A -120 +120 mA

li(sTR1B) input current on pin STR1B ‘ - 120 bmA

li(sTR2A) input current on pin STR2A -120 +120 mA

li(sTR2B) input current on pin STR2B ‘ - 120 bmA

li(sTR3A) input current on pin STR3A - 120 mA

li(sTR3B) input current on pin STR3B ‘ - 120 ‘mA

lov) input current on pin OV - 1 mA

l\(BLEED) input current on pin BLEED ‘ - 30 pA

liLED) input current on pin LED - 105 JIVAN

SSL6203TW All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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120 V mains dimmable, 12 W linear LED driver

Table 3. Limiting values ...continued
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions ‘Min ‘Max Unit
General
T junction temperature normal operation to -40 +125 [°C

the maximum
junction temperature

Tstg storage temperature -55 +150 v°C
VEsp electrostatic discharge Human Body Model ]
voltage (HBM)
pins RECT, -800 +800 |V

STRI1A, STR1B,
STR2A, STR2B,
STR3A, STR3B,

ov

all other pins -2 +2 kv
Charged Device [2 |-500 +500 |V
Model (CDM):
all pins

[1] HBM: Equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor.

[2] CDM: Equivalent to charging the IC and the subsequent discharging of each pin downto 0 V overa 1 Q
resistor.

10. Recommended operating conditions

Table 4.  Operating conditions

Symbol Parameter Conditions Min Max Unit

lLED) input current on pin LED - 105 pA

l\(BLEED) input current on pin - 30 LA
BLEEDER

11. Thermal characteristics

Table 5. Thermal characteristics

Symbol Parameter Conditions Typ Unit
Rin(i-c) thermal resistance from junction |on NXP demo board 10 KW
to case
SSL6203TW All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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12. Characteristics

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

Table 6.

Characteristics

Tamb =25 C; Vpp = 14.25 V; all voltages are measured with respect to ground (pin 3); currents are positive when flowing into
the IC; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
High voltage
Ich(regymin(RECT)  Minimum regulated charge Virecy =30V, Vpp =11V 8 - - mA
current on pin RECT
Ich(regimax(RECT) | Maximum regulated charge Virect) =30 V; Vpp =0V - - 16 mA
current on pin RECT
Supply
Vieg(vDD) regulation voltage on pin VDD  |ljypp) = -1 mA 13.5 14.25 15 \%
Vbp(start) start supply voltage 11.3 11.9 12.5 \%
Vbb(stop) stop supply voltage 9.3 9.8 10.3 \%
Ibp supply current normal operation; 0.5 0.8 11 mA
ligLeeD) = 30 pA;
lLep) = 105 pA
IpD(pd) power-down supply current power-down; - - 0.4 mA
V\BLEED) < Vth(BLEED):
Viep) < Vin(LeD)
Mains detection
Vih(det)RECT(L) LOW-level detection threshold | falling RECT voltage 55 5.6 5.7 \%
voltage on pin RECT
Vih(det)RECT(H) HIGH-level detection threshold |rising RECT voltage 8.9 9.0 9.1 \
voltage on pin RECT
Bleeder
VI(BLEED) input voltage on pln BLEED II(BLEED) =30 }.LA 1.65 1.75 1.85 \%
Vin(BLEED) threshold voltage on pin BLEED to enable power-down 500 - - mV
mode
MgLEED ratio between RECT bleeder AlygLeep) = 4 pA around 910 1012 1114 -
current variation and |I(BLEED) |I(BLEED) =28 }/LA;
bias current variation Virect) =20V
Ibieed(min) minimum bleeder current pin RECT, 1.0 1.4 1.8 mA
floating BLEED pin;
Vireecr) =20V
Ibieed(startup) start-up bleeder current pin RECT; start-up state; 7 9 11 mA
v ViRrect) =20V
LED string current
Vi(LED) input voltage on pin LED liLepy = 105 pA - 2.4 - \
Vin(LED) threshold voltage on pin LED to enable power-down 500 - - mV
mode
M_ep Ratio between LED string Al ep) = 10 pA around 945 985 1025 -
current variation and | gp bias liLepy = 100 pA;
current variation liov) = 0 pA;
» VistrRy) =13V » » »
Istring(min)LEDs minimum string current LEDs VirecT) = 20 V, 12 17 23 mA

VisTr3a) = 13V,

lLep) = 0 HA; liov) = 0 A

SSL6203TW
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Table 6.

Characteristics ...continued

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

Tamb =25 C; Vpp = 14.25 V; all voltages are measured with respect to ground (pin 3); currents are positive when flowing into
the IC; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
vStart-up state
lthov) threshold current on pin OV 120 160 200 JIVAN
vlstrmg(stanup)LEDs start-up string current LEDs ViRrect) = 20 V, v12 v17 v23 mA
VisTR3a) =13V
liov) > lincov)
Vireen = 20 V; 27 34 43 mA
Viistr3a) = 13V,
liov) < lihov)
Overvoltage feedback
vlth(ov) QV input current threshold QV enabled 120 160 200 JIVAN
Viov) input voltage on pin OV liov) = 60 pA; OV enabled <tbd> 2.8 <tbd> \%
VVm(OV) threshold voltage on pin OV <tbd> 1.4 <tbd> \%
LED string short switches
stw(RECT—STRlA) switch voltage from pin RECT to |ljistr1a) = —120 mA - - v5.5 \%
pin STR1A
FVSW(RECT—STRZA) switch voltage from pin RECT to | lyistroa) = —120 mA - - >5.5 \
pin STR2A
Open LED protection
vVO|p open-LED protection voltage Vi(recT) 10 V(sTR1A) 57 63 69 \Y
VisTR1A) 10 V|(STR2A) o7 63 69 \
Vi(sTR24) 10 Vi(sTR3A) 57 63 69 \
Temperature protection
thh(act)otp overtemperature protection - 170 - °C
activation threshold temperature
Tih(retotp overtemperature protection - 120 - °C

release threshold temperature

SSL6203TW
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120 V mains dimmable, 12 W linear LED driver
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13. Package outline

HTSSOP20: plastic thermal enhanced thin shrink small outline package; 20 leads;

body width 4.4 mm; exposed die pad SOT527-1

m exposed die pad side HEe
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DIMENSIONS (mm are the original dimensions)
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™M1 1005 | 080 | %% | 019 | 009 | 64 | 41 | 43 | 29 |2 |62 | T [os0| 02 | 013 01 | o5 | g0

Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.

2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.

REFERENCES EUROPEAN
PROJECTION ISSUE DATE

OUTLINE
VERSION IEC JEDEC JEITA

SOT527-1 MO-153 = @ o

Fig8. SOT527-1 (HTSSOP20)
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14. Abbreviations

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

SSL6203TW

Table 7.  Abbreviations

Acronym 'Description

EMI ElectroMagnetic Interference

HF 'High Frequency

HVBCS High-Voltage Bleeder Current Source
IC 'Integrated Circuit

HVLCS High-Voltage LED Current Source
JFET Junction Field Effect Transistor
LED Light-Emitting Diode

MOV ‘Metal Oxide Varistor

OLP Open-LED Protection

OoTP 'OverTemperature Protection

PCB Printed-Circuit Board

THD ‘Total Harmonic Distortion

TVS Transient Voltage Suppressor
UVLO 'UnderVoItage LockOut

All information provided in this document is subject to legal disclaimers.
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16. Legal information

SSL6203TW

120 V mains dimmable, 12 W linear LED driver

16.1 Data sheet status

Document status(1(2]
Objective [short] data sheet
Preliminary [short] data sheet

Product [short] data sheet

Product status[3! Definition
Development
Qualification

Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

1
[2
[3]

Please consult the most recently issued document before initiating or completing a design.

The term ‘short data sheet’ is explained in section “Definitions”.

The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

16.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

16.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

SSL6203TW

All information provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.
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Objective data sheet

Rev. 1 — 3 November 2014

20 of 22


http://www.nxp.com
http://www.nxp.com/profile/terms

NXP Semiconductors

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)

17. Contact information

SSL6203TW
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whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

16.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

GreenChip —is a trademark of NXP Semiconductors N.V.

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com

SSL6203TW

All information provided in this document is subject to legal disclaimers.
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