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SSL Interface Controller for Analog (0-10V), PWM, and
Resistor Dimming with Optocoupler Delay Elimination

1 Description

The iW350 is a PWM signal generator that works with three different types of dimming inputs, 0-10V PWM dimming,
0-10V linear dimming or simple dimming using a single resistor to ground from the DIM pin. The iW350 auto detects the
dimmer type connected. A PWM dimming type is directly used, while the 0-10V linear dimming and resistor dimming
signals are converted into a 0%-100% PWM duty cycle that can then be used to provide a dimming signal to a primary-
side LED driver such as the iW3636, removing the need for transformers or other driver circuitry. The output of the iW350
is optimized in such a way as to remove the impact of the non-linear delay typical of optocouplers.

The iW350 offers a high level of flexibility by offering programmability for the maximum dimming voltage, minimum output
duty cycle and the turn-off threshold voltage through external resistors. The output PWM frequency is also programmable
from 100Hz to 5kHz through a single capacitor to ground. The input to the iIW350 integrates the necessary current
source to interface with both active and passive 0-10V dimmers without additional circuitry, while the output can drive an
optocoupler to provide isolated dimming control from the secondary to the primary.

2 Features

SOIC-8 package

External resistor configuration

e 15V to 60V operating voltage

e 3-in-1 dimmer interface

» 0-10V PWM dimming » Programmable max dimming voltage: 8.5V, 9V,
9.5V and 10V
» 0-10V linear dimming
. . L » Programmable minimum duty cycle: 1%, 3%, 5%
» Single resistor dimming and 10%
e Dimmer type - auto detect » Programmable turn-off threshold: 0.5V, 0.6V, 0.7V
»  PWM or DC input dimming signal and 0.8V
e 0% to 100% PWM output e Programmable PWM output frequency range: 100Hz-
5kHz

» 1% PWM duty cycle tolerance

) ) e Integrated current source for driving 0-10V dimmer
» Selectable frequency range via external capacitor

. . . e Low power shutdown mode
» Unique duty cycle drive to account for non-linear

optocoupler delay e Integrated optocoupler driver for isolated applications

3 Applications
e 0-10V LED dimming application

e 3-in-1 LED driver interface chip (0-10V linear, 0-10V
PWM and R dimming) dimming LED driver application

Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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Figure 3.1 : iW350 Typical Application Circuit
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4 Pinout Description

iWw350
(] v, sp [e]
[2] eND CF
] v.. st 3]
[4] orv pim [5]

Figure 4.1 : 8-Lead SOIC Package

Pin Number Pin Name Type Pin Description

1 Vin Power Power supply up to 60V.

2 GND Ground Ground.

& Vee Power 5V power supply for internal circuit, connect a 4.7uF capacitor to GND.

4 DRV Digital Output PWM driver.

5 DIM Analog Input/Output | Dimming interface connection.

6 SEL Analog Input/Output Connect an external resistor to set max dimming voltage and turn-off
threshold voltage.

7 CF Analog Input/Output | Sets the PWM output frequency: 100Hz to 5kHz.

8 sD Analog Input/Output Shuts down .the IC |f'voltage is over 0.5V, and programs the minimum
duty cycle with a resistor to ground.

Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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5 Absolute Maximum Ratings

Absolute maximum ratings are the parameter values or ranges which can cause permanent damage if exceeded.

Parameter Symbol Value Units
V\ to GND Vin -0.3t0 65 \
Ve to GND (IC internal power supply) Ve -0.3t06.5 \%
DIM to GND Vom -0.3t0 65 \
DRV, CF, SD and SEL to GND -0.3t06.5 \Y
ESD rating (HBM) 12 kV
Storage temperature range Tstre 150 °C
Maximum junction temperature T jmax 150 °C
Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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6 Electrical Characteristics

V\n = 15V. All values are at T, = +25°C, unless otherwise specified.

Parameter Symbol Test Conditions Min Typ Max Unit
Power Supply
V| Input Voltage VN 15 60 \
V\n POR Threshold Vin_por V\y increasing 7.5 \%
V\n UVLO Threshold Vin_uvio V |y decreasing 6.5 \%
. V= 60V, No Dimmin
Vny Operating Current In re”;istor No driving 9 500 pA
V\y Shut-Down Current In_sp Viy=5V MA
V¢c Output Voltage Vee 5.2 V
DIM (PWM Input)
Input PWM Frequency Vewm_ N 0.1 5 kHz
Input PWM Amplitude Apwm N Vv
|nput PWM Detected Duty DF’WMJN?DET %
Input PWM Voltage Detected
Threshold Vewm_peT_TH 1.2 \V
iW350-xx Options 50
Input PWM Voltage Detected
Hysteresis Vewn_per_vs = - mv
Y iW350-xxB/iW350-xxAB 200
Options
DRV
DRV Tolerance Voltage Vpry 5 \%
Isink = S0pPA Vee-0.1 V
High Output Voltage Vou
ISINK= 8mA Vcc' 0.5 V
ISOURCE = SOHA 0.1 V
Low Output Voltage VoL
ISOURCE =8mA 0.5 V
PWM Frequency Tolerance %
PWM Duty Tolerance %
PWM Output Frequency Range fowm 0.1 5 kHz
Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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6 Electrical Characteristics (Cont’d)
V\y = 15V. All values are at T, = +25°C, unless otherwise specified.

Parameter Symbol Test Conditions Min Typ Max Unit
DIM (DC Input)

In_ternal Current Source for 0-10V | iW350-xxB 100 WA
Dimmer/Rpp o iW350-xxAB 150 UA
Floating Voltage Vom_rLr V= 60V V

Turn Off Threshold

Can be set to 0.5V, 0.6V
or 0.8V by external resistor 0.7 \%
V1urN-OFF (-30 Option)

(-32 Option) 0.3 Vv

(-30 Option) 0.15 \%
Turn Off Hysteresis VIURN_OFF HYs

(-32 Option) 0.2 Vv

Can be set to 8.5V, 9.5V

or 10V by external resistor 9 \%
Max. Dimming Voltage Vuax_pim (-00/-30 Options)

(-02/-32 Options) 10 \%

. L oo Vo =1V, can be set to 3%,

Mln!mum Duty Limitation (-00/-30 Dy 5% or 10% by external y %
Options) resistor

Vpim£0.5V, can be set to

. 1 %
Minimum Duty Limitation (-02/-32 D 5% by external resistor °
Options) M Vpom =1V, can be set by o
. 0 %o
external resistor
CF
(-00/-30 Options) 69 MA
CF Pin Current Icr
(-02/-32 Options) 78 MA
SD
Vgp Threshold Voltage Vsp_tH 0.5 \%
Vgp Threshold Hysteresis Vsp_TH Hvs V\\ decreasing 50 mV
Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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7 Typical Performance Characteristics
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Figure 7.1 : V¢c vs. Temperature
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Figure 7.3 : SD Restart Threshold vs. Temperature
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MPWM frequency is set externally via CCF and will vary by application. See section 9.3
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8 Functional Block Diagram
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Figure 8.1 : iW350 Functional Block Diagram

9 Theory of Operation

9.1 Overview

The iW350 converts an analog or PWM dimming signal into a PWM signal used to provide a dimming signal to an
LED driver. The output of the iW350 can drive an optocoupler or a MOSFET at a configurable frequency determined
by an externally set capacitor value. The input analog signal is 0-10V typical. The input duty cycle signal can be
auto detected when its amplitude is between 1.8V-10V. The dimming interface can also source a 100uA current to
the dimmer, which allows the controller to be compatible with both active and passive dimmers. The iW350 can also
set different maximum dimming voltages, minimum output duty cycle values and turn-off threshold voltages through
external setting resistors. When driving an optocoupler, the dimming signal can be transferred across the isolation
barrier. The iW350 also has a built-in 5V LDO which allows it to work with high input voltages up to 60V.

9.2 Power-on Sequence

The iW350 is powered from the V pin. When the V| voltage is above 7.5V, the iW350 is activated. After an
approximately 100ms (max) delay, the iW350 starts to drive the output based on the dimming signal. V¢ is regulated
to 5.2V through an internal LDO. The operating voltage range of V is from 15V to 60V.

9.3 Ramp Generation (-00/-30 Options)

A capacitor C¢ is connected to the CF pin to generate the ramp. The CF pin sources 69uA of current to the external
capacitor. The voltage across the capacitor increases until it reaches the high threshold of 2.2V. The sourcing current
is then disabled. The CF pin starts to sink 69uA current from the capacitor until the CF pin voltage reaches the low
limit 0.685V. The PWM frequency can be determined by the following equation:

Datasheet Rev. 0.4 Preliminary 02-Mar-2020

www.dialog-semiconductor.com 9 of 15 © 2020 Dialog Semiconductor



¢Jdialog

SSL Interface Controller for Analog (0-10V), PWM, and
Resistor Dimming with Optocoupler Delay Elimination

fo 175pA
o (VMAX' VDIMO) x CCF ( 9. 1)

Where Vyax is the maxmum dimming voltage, Cq¢ is CF pin capacitance value, Dy, is the minimum duty cycle output
and Vp\o is defined by equation 9.2.
(VMAX' 1)

(1-D_) (9.2)

MIN-

VDIMO = I- [D MmN <

9.4 Ramp Generation (-02/-32 Options)

A capacitor Cq¢ is connected to the CF pin to generate the ramp. The CF pin sources 78uA of current to the external
capacitor. The voltage across the capacitor increases until it reaches the high threshold of 2.5V. The sourcing current
is then disabled. The CF pin starts to sink 78uA current from the capacitor until the CF pin voltage reaches the low
limit 0.58V. The PWM frequency can be determined by the following equation:

190pA

(10-Vp) > Cop (9.3)

fPWM =

Where Vyax is the maxmum dimming voltage, Cqr is CF pin capacitance value, Dy, is the minimum duty cycle output
and Vp,o is defined by equation 9.2.

DIMO

9.5) ]

V = 05-|D X —
[ i (1 -DMIN) (9.4)

9.5 Dimming Signal Processing

If an analog dimming signal is applied to the DIM pin, the voltage is first divided to 1/5th of the input amplitude. The
result is added to a 0.5V offset voltage and then compared with ramp voltage to generate the PWM signal.

When the DIM pin voltage is above the maximum dimming voltage, the PWM duty cycle is 100%. When the DIM pin
voltage is below the minimum dimming voltage, the PWM duty cycle output is the minimum output duty. The maximum
and minimum dimming voltages that set the maximum and minimum duty cycles are either fixed or programmable,
depending upon the product option.

The iW350-00 and iW350-30 offer the ability to program the maximum dimming voltage between 8.5V and 10V, while
the iW350-02 and iW350-32 have a fixed maximum dimming voltage,10V. The minimum duty cycle for the iW350-00
and iW350-30 corresponds to a dimming voltage of 1.0V and can be programmed to 1%, 3%, 5% or 10% duty cycle
output. For the iW350-02 and iW350-32, the minimum duty cycle can be set at 0.5V (1% or 5%) or it 0% at 0.1V.
Figures 9.1 through 9.4 show the dimming characteristics for the four product options.

If a PWM signal is applied to DIM pin, when its amplitude is from 1.8V to 10V, this signal will be detected and directly
output through a driver.

Datasheet Rev. 0.4 Preliminary 02-Mar-2020

www.dialog-semiconductor.com 10 of 15 © 2020 Dialog Semiconductor



¢Jdialog

SSL Interface Controller for Analog (0-10V), PWM, and
Resistor Dimming with Optocoupler Delay Elimination

PWM Duty PWM Duty
A A
100% — — — — — 100 %

Min Duty Cycle
0% @ VDIM = 0.1V
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Figure 9.1 : iW350-00 Dimming Characteristics Figure 9.2 : iW350-02 Dimming Characteristics
PWM Duty PWM Duty
A A

0% — — — — — — — — 100%

Min Duty Cycle

0% @ VDIM = 0.1V

1% or 5% @ VDIM = 0.5V
Fixed Turn-Off Thresholds:
VDIM = 0.1V for 0%

VDIM = 0.3V for 1%/5%

Minimum Duty Cycle Programmable:
1%, 3%, 5%, 10% @ VDIM = 1V

1,3,50r10% | 3 N L _ 1or5%|_.
_— .
o —+ oy Dimming Voltage %
Programmable Maximum Dimming Thresholds:
8.5V, 9V, 9.5V, 10V

>

Dimming Voltage
Programmable Turn-off Thresholds: 2 & & > g g
0.5V, 0.6V, 0.7V, 0.8V <g

150mV Recovery Hysteresis

AOL
AV
Aso [T

Figure 9.3 : iW350-30 Dimming Characteristics Figure 9.4 : iW350-32 Dimming Characteristics

9.6 Shut Down Protection

The iW350 has a SD pin used for external shut-down function. If the voltage applied to the SD pin is higher than 0.5V,
the iW350 output is turned off and enters low power mode.

9.7 Turn-off Function

If the voltage applied to DIM pin is lower than the turn-off threshold voltage, the output of the DRV pin is held “Low”
until the voltage is 0.15V higher than the turn-off threshold voltage, and during this time the PWM output of the DRV
pin is at the minimum duty cycle output. The turn-off threshold voltage can be set by an external resistor.

The turn-off function is an option, the iW350-30 and iW350-32 have this enabled and the iW350-00 and iWW350-02
have this disabled.

Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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9.8 External Resistor Configuration Function (-00/-30 Options)

When the iW350 is powered on, it detects the external resistance values between the SEL pin and ground and
between the SD pin and the V resistor divider, which has a total resistance value of 25kQ. Different resistance values
can set 4 maximum dimming voltage levels, 4 minimum output duty cycle levels and 4 turn-off threshold voltage levels.

SEL Pin Maximum Dimming Turn-off Threshold
Resistor to Ground Voltage Voltage

0K 0.5V

1.4kQ 0.6V
10V

2.32kQ 0.8V

3.48kQ 0.7V

4.99kQ 0.5V

6.81kQ 0.6V
9.5V

9.09kQ 0.8V

11.8kQ 0.7V

15kQ 0.5V

19.6kQ 0.6V
8.5V

24.9kQ 0.8V

36.5kQ 0.7V

51.1kQ 0.5V

69.8kQ 0.6V
Y%

93.1kQ 0.8V

Floating 0.7V

Table 9.1: iW350 Configuration Resistors for Maximum Dimming Voltage and Turn-off Threshold Voltage (-00/-30 Options)

Seri:sDRZ':i stor Minimum Output Duty Cycle when Vp, = 1V
0Q 1%
56.2kQ 3%
133kQ 5%
243kQ 10%

Table 9.2: iW350 Configuration Resistors for Minimum Output Duty Cycle when v, = 1V (-00/-30 Options)

Note 1: All resistor is 1% accuracy.

Note 2: For SD pin, please connect an external 24.9kQ set resistor to ground.

9.9 External Configuration Resistors (-02/-32 Options)
For the iW350-02 and iW350-32, different SEL resistance values can set 2 levels of minimum output duty cycle. Table
9.3 shows the resistor configuration options for the SEL pin for the iW350-02 and iW350-32.

The iW350-02 does not have the turn-off function that the iW350-32 offers, but when the device is configured for 0%
duty cycle at 0.1V, the output duty cycle will stay low when the DIM pin voltage is lower than 0.1V and stays low until
the voltage on the DIM pin reaches 0.25V or higher.

Datasheet Rev. 0.4 Preliminary 02-Mar-2020

www.dialog-semiconductor.com 12 of 15 © 2020 Dialog Semiconductor



¢Jdialog

SSL Interface Controller for Analog (0-10V), PWM, and
Resistor Dimming with Optocoupler Delay Elimination

SEL Pin Minimum Output Duty Cycle when
Series Resistor Vpm = 0.5V
Floating 1%
20kQ 5%
0Q No Minimum Output Duty Cycle Limitation

Table 9.3: iW350 Configuration Resistors for Minimum Output Duty Cycle when v, = 0.5V (-02/-32 Options)

Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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10 Physical Dimensions
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Figure 10.1 : Physical Dimensions of 8-Pin SOIC Package

11 Ordering Information

Part Number Package | Description
iW350-00' Tape &
iW350-00B Standard PWM Output; Dimming Curve Figure 9.1; Turn-off Function Disabled SOIC-8 Rzelz

iW350-00AB
iW350-02" . . . . . Tape &
\W350-02B Standard PWM Output; Dimming Curve Figure 9.2; Turn-off Function Disabled SOIC-8 Reel?
iW350-30' Tape &
iW350-30B Standard PWM Output; Dimming Curve Figure 9.3; Turn-off Function Enabled SOIC-8 RzeP

iW350-30AB
iW350-32" e . . . Tape &
\W350-32B Standard PWM Output; Dimming Curve Figure 9.4; Turn-off Function Enabled SOIC-8 Reel?
Note 1. Not recommended for new designs, please use the -xxB version.
Note 2. Tape and reel packing quantity is 2,500/reel. Minimum packing quantity is 2,500.
Datasheet Rev. 0.4 Preliminary 02-Mar-2020
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Disclaimer

Unless otherwise agreed in writing, the Dialog Semiconductor products (and any associated software) referred to in this document are not designed,
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Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor does not give any representations or
warranties, express or implied, as to the accuracy or completeness of such information. Dialog Semiconductor furthermore takes no responsibility
whatsoever for the content in this document if provided by any information source outside of Dialog Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this document, including, without limitation, the
specification and the design of the related semiconductor products, software and applications. Notwithstanding the foregoing, for any automotive
grade version of the device, Dialog Semiconductor reserves the right to change the information published in this document, including, without
limitation, the specification and the design of the related semiconductor products, software and applications, in accordance with its standard
automotive change notification process.

Applications, software, and semiconductor products described in this document are for illustrative purposes only. Dialog Semiconductor makes no
representation or warranty that such applications, software and semiconductor products will be suitable for the specified use without further testing
or maodification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility of the customer and Dialog Semiconductor
excludes all liability in this respect.

Nothing in this document may be construed as a license for customer to use the Dialog Semiconductor products, software and applications referred
to in this document. Such license must be separately sought by customer with Dialog Semiconductor.
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Terms and Conditions of Sale, available on the company website (www.dialog-semiconductor.com) unless otherwise stated.
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RoHS Compliance
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