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TMI5302

1MHz, 30V, 2.0A High Efficiency Synchronous Step-Down
Converter for Dimmable LED Driver

Features

Wide Input Range: 4V to 30V

130mQ/70mQ Low RDS(ON) Internal FETs

Up to 2.0A Output Current Capability

Fixed 1MHz Switching Frequency

Maximum Duty Cycle Up to 99%

Down to 0.5% LED Rated Current

Ultra-low and Accurate FB Voltage: 100+£3mV
Peak Current Mode with Internal Compensation
Over Current Protection with Hiccup Mode

LED Fault Protection Features:

-LED open load protection

-LED+ short to GND protection

-LED+ and LED- short circuitry protection

-Sense resistor open load protection

-Sense resistor short to GND protection

® Thermal Shutdown

® Stable with Low ESR Ceramic Output Capacitors
® Available in SOT23-6 Package

Typical Application
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Description

The TMI5302 is 1MHz,
synchronous step-down LED driver with 30V

a high efficiency

maximum input voltage. TMI5302 integrates main
switch and synchronous switch with very low Rps(on)
to minimize the conduction loss. It achieves up to 2A
of continuous output current with excellent load and
line regulation. Peak current mode operation
provides fast transient response. Low LED current
ripple and small external inductor and capacitor size
are achieved with 1MHz switching frequency.

The TMI5302 requires a minimum number of readily
available standard external components and is
available in a 6-pin SOT23-6 ROHS compliant

package.
Application

® Video Surveillance IR/White LED Driver
® Facial Recognition IR LED Driver
Stage Lighting LED Driver

® 12V/24V DC Lighting and Flash Light

® Medical UV LED Driver

Dimming Curve
Vin=12V, 1 WLED, Doim=0.5% to 100%
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Figure 1. TMI5302 Typical Ap_plication Circuit
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Absolute Maximum Ratings note 1)

Parameter Min Max Unit
Input Supply Voltage -0.3 36 \%
LX Voltages -0.3 36 \%
LX Voltages (<10ns transient) -5 38 \%
DIM, FB Voltage -0.3 35 V
BS to LX Voltage -0.3 6 \%
Storage Temperature Range -65 150 °C
Junction Temperature (note2) 160 °C
Power Dissipation 1500 mw
Lead Temperature (Soldering, 10s) 260 °C
Package
P [E]O  [T8l &
DIM LX
GND |3 IN
SOT23-6

Top Marking: TY3AXXX
TY3A: Device Code
XXX: Inside Code

Order Information

Part Number Package | Top Marking | Quantity/Reel
TMI5302 SOT23-6 TY3AXXX 3000
TMI5302 devices are Pb-free and RoHS compliant.
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Pin Functions

Pin Name Function

1 FB LED current detection feedback, the output current, I ep =0.1V/Rsense.

Dimming signal input. Logic high enables operation. Toggling this pin with a
periodic logic square wave of varying duty cycle at different frequencies controls
2 DIM the brightness of LEDs. When the DIM pin signal duty rises from 0.5% to 100%,
the LED current will change from 0.5% to 100% of the maximum LED current. Don’t
floating DIM pin.

3 GND | Ground pin.

4 IN Power supply pin. Decouple this pin to GND pin with a 10uF ceramic cap.

5 LX Switching pin.

6 BS Bootstrap. A capacitor connected between LX and BS pins is required to form a

floating supply across the high-side switch driver.
ESD Rating
Items Description Value Unit

VESD_HBM Human Body Model for all pins +2000 \%
VESD_cpom Charged Device Model for all pins +1000 \%

JEDEC specification JS-001

Recommended Operating Conditions

ltems Description Min Max Unit
Voltage Range IN 4 30 \%
T, Operating Junction Temperature -40 125 °C

Thermal Resistance (note3)

Items Description Value Unit
Bua Junction-to-ambient thermal resistance 95 °C/W
Buc Junction-to-case(top) thermal resistance 36 °C/W
Ch:) Junction-to-board thermal resistance 16.5 °C/W
Wit Junction-to-top characterization parameter 1.6 °C/W
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Electrical Characteristics

Vin=12V, Vpoim =3.3V, Ta = 25°C, unless otherwise noted.

Parameter Conditions Min Typ Max Unit
Input Voltage Range 4 30 \%
UVLO Rising Threshold Rising Vin 3.7 3.9 \%
UVLO Hysteresis 0.2 \%
Normal Operating Current Vom = 3.3V, Vs = 1.2V 0.5 1 mA
Shutdown Current Vin =12V, Vbim = OV 1 3 MA
DIM High-level Input Voltage Rising VoM 0.65 V
DIM Low-level Input Voltage Falling Vom 0.3 V
PWM Dimming Duty Range Frea_pim = 50kHz 0.5% 100%
Bg\cigginimum On Time to Enable Vot = 3.3V 50 ns
Bg\cigglmmum Off Time to Disable Vo = OV 38 ms
Regulated Feedback Voltage (Vrs) éﬁm_ﬁ gzlcgdo:/f,u%g;'gﬁ =sokHz | 97 100 103 mvV

DADII\_/I = 1%‘, s:;QiD?h;IOf\SOKHZ 0.8 1.0 1.2 mV
Regulated Feedback Voltage OVP |Vom = 3.3V 140 mV
Feedback current (Irs) Vo = 3.3V, Vrs = 1.2V 0.1 uA
Min Regulated Feedback Voltage E)A - iSS%L)OLl’__T ¥ oN . 0.5 mV
DIM .9 7/0, TREQ_DIM

High-Side Switch On-Resistance  Vin 25V 130 mQ
Low-Side Switch On-Resistance  Vin25V 70 mQ
High-Side Switch Leakage Current |Ven =0V, Vix = 0V 0.1 MA
High-side Switch Current Limit 29 4.2 A
tm;side Switch Sourcing Current 24 36
tm;sme Switch Sinking Current 14 24 A
Switching Frequency 0.8 1 1.2 MHz
Minimum On Time 70 ns
Maximum On Time 6.5 V&
Minimum Off Time 65 ns
Maximum Duty Cycle 99 %
Auto-retry On-time 512 cycles
Auto-retry Off-time 60 ms
Soft-start Time Vout OV to 100% 1.5 ms
Hiccup On Time Vout = 0V (LED+ Short to GND) 6 ms
Hiccup Time Before Restart Vour = 0V (LED+ Short to GND) 60 ms
Thermal Shutdown Threshold (note 4) 155 °C
Thermal Shutdown Hysteresis (note 4) 20 °C

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired.
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Note 2: T, is calculated from the ambient temperature Ta and power dissipation Pp according to the

following formula: T; = Ta + Pp X 83a. The maximum allowable continuous power dissipation at any

ambient temperature is calculated by Pp wax) = (Tamax)-Ta) / 63a.

Note 3: Measured on JESD51-7, 4-layer PCB.
Note 4: Thermal shutdown threshold and hysteresis are guaranteed by design.
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Block Diagram
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Figure 2. TMI5302 Block Diagram

Operation Description

Internal Regulator

The TMI5302 is a high efficiency 1MHz, synchronous step-down LED driver with 30V maximum input
voltage. TMI5302 integrates main switch and synchronous switch with very low Rpson) to minimize the
conduction loss. It achieves up to 2A of continuous output current with excellent load and line regulation.
The TMI5302 is fully internally compensated, it requires a minimum number of readily available standard
external components, which enables a simple design on a limited board space. Peak current mode
operation provides fast transient response. Low LED current ripple and small external inductor and
capacitor size are achieved with 1MHz switching frequency.

The TMI5302 implements deeper dimming by changing the internal reference voltage proportional to the
duty cycle of the PWM signal input in 0.5% to 100% range.

For safety and protection, the TMI5302 integrates multiple fault protection functions, include LED open,
LED+ short to GND, LED+ and LED- short, sense resistor open, sense resistor short, and device thermal
protection. Hiccup mode is triggered at current limit or FB pin over-voltage scenario to avoid the device
overheat.

www.toll-semi.com
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Error Amplifier

The TMI5302 uses an internal low offset error amplifier, compares the FB voltage with the internal 100mV
reference and outputs a COMP voltage, which is inside of the chip and is used to control the high-side
MOSFET peak current and regulate the output current.

Internal Soft-Start

The soft-start is implemented to prevent the converter output voltage from overshooting during startup.
The TMI5302 implements the internal soft-start function, the Vrer ramps smoothly during the soft-start
period. The SS time is internally fixed to 1.5ms (typical).

Input UVLO

The TMI5302 implements internal undervoltage-lockout (UVLO) circuitry on the input pin. It is disabled
when the input pin voltage falls below the internal input UVLO threshold, 3.5V (typical). The internal input
UVLO threshold has a hysteresis of 0.2V (typical).

Setting LED Current

A current sense resistor is inserted between the cathode of LED and GND. The current sense resistor
value can be calculated with Equation:
0.1V
Rsense = T
LED

For example, 0.8A LED output current, choose Rsense = 125mQ.

DIM Enable and Dimming

DIM is a control pin that turns on and turns off the regulator and supports dimming by applying a square
wave signal. When the DIM pulse voltage is high, the device is enabled. After the DIM pulse voltage is
lowered last to toim_orr, 38ms (typical), the device is disabled. Figure 3 shows the control logic for DIM
and Internal enable signal.

tomm_orF
_>‘ '<_tD|M_ON « »
38ms
DIM Pulse —— it—d b—0 .......
! Device Shutdown
Internal Enable Single Device Enable
—>» «—50ns

Figure 3. TMI5302 DIM Time Sequence

When applying a DC signal on the DIM pin, the device enters the maximum set current and Vrg = 100mV,
the LED works at the maximum brightness.

www.toll-semi.com

TMI5302 V1.1 2024.03 7



TMI5302 R T

The TMI5302 supports accurate dimming with a digital signal. When applying a digital signal on the DIM

pin, the device enters dimming mode, and the reference voltage Vrer is changed proportionally to the
duty cycle of digital signal input. When using dimming mode, apply a square wave with a low level of
GND and a high-level voltage higher than 1V, 3.3V (typical). The dimming frequency range is 20 kHz to
200 kHz, and the DIM signal minimum on-time, toim_on, must be greater than 50ns. Once the connection
is ready, first apply the input voltage, then apply the PWM signal.
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Figure 4. TMI5302 Dimming Curve
Peak-Current-Mode PWM Control

The TMI5302 uses peak-current-mode control and full internal compensation to provide high transient
response performance over a wide range of operating conditions.

During each switching cycle, when the high-side power switch is turned on, the load current is sensed
through the external sense resistor, Rsense. The sensed voltage on the FB pin is compared with the
internal voltage reference, Vrer, through the error amplifier. The output of the error amplifier, Vcowp, is
compared with the real-time current, Ins sense, going through the high-side power switch. Slope
compensation circuit is implemented in the device to prevent sub-harmonic oscillations as the duty cycle
increases in peak-current-control mode.

When the peak value of Vus_sense reaches Vcowmp in the PWM comparator, the high-side power switch is
turned off and the low-side MOSFET is turned on at the same time. The low-side power switch stays
turned on until the end of the PWM cycle. Thus, by regulating the real-time peak current in each switching
cycle, the device controls the load current at the target value.

Bootstrap regulator

The TMI5302 integrates a bootstrap regulator, and requires an external capacitor between the BS and
LX pins to provide the gate driver voltage for the high-side power switch. The bootstrap capacitor voltage
is regulated internally. During normal operation, a 5.1V bootstrap voltage is maintained between BS and
LX. A 0.1uF, =2 10V ceramic capacitor with an X7R or X5R dielectric is recommended because of the
stable characteristics over temperature and voltage.

www.toll-semi.com
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Maximum Duty Cycle

For a buck LED driver, the maximum duty cycle is limited by the minimum off time twin_orr and switching
frequency. To achieve the maximum brightness when the input voltage is close to output voltage, the
TMI5302 has a mechanism to decrease the switching frequency. This mechanism extends the on-time
up to tmax_on, 6.5us (typical). With this function, the TMI5302 maximum duty cycle is able to go up to Dmax,
99% (typical).

Startup and Shutdown

If both VIN and EN are higher than their appropriate thresholds, the chip starts operating. The reference
block starts firstly, generating stable reference voltage and currents, and then the internal regulator is
enabled. The regulator provides stable supply for the remaining circuits. Three events can shut down the
chip: EN low, VIN low and thermal shutdown. In the shutdown procedure, the signal path is first blocked
to avoid any fault triggering. The Vcomp voltage and the internal supply rail are then pulled down. The
floating driver is not subject to this shutdown command.

Over Current Protection

The TMI5302 is protected from overcurrent condition by cycle-by-cycle current limit on both the high-
side NMOS and the low-side NMOS.

High-Side MOSFET overcurrent protection: During each switching on cycle, the high-side sense voltage,
Vus_sensk, is compared with Vcowp to generate the PWM duty cycle. In order to prevent an overcurrent
stress, Vcowp is internally clamped to set the high-side MOSFET current limit as lumt_Hs. When the peak
of lns_sense exceeds lumt Hs, the high-side MOSFET is turned off and the low-side MOSFET is turned on
accordingly. An auto-retry mechanism is implemented for this case, if an output over-current condition
occurs for more than auto-retry on time tretrv_on, Which is programmed for 512 switching cycles, the
device shuts down for an auto-retry off-time tretry_orr, Which is 60ms (typical).

Low-Side MOSFET sourcing overcurrent protection: During each switching off-cycle, the low-side
MOSFET is turned on and the conduction current is monitored by the internal circuitry. At the end of every
clock cycle, the low-side MOSFET sourcing current is compared to the internally set low-side sourcing-
current limit, lumt_Ls_sour. If the low-side sourcing-current limit is exceeded, the high-side MOSFET does
not turn on and the low-side MOSFET stays on for the next clock cycle. The high-side MOSFET turns on
again when the low-side current is below the low-side sourcing current limit at the start of a cycle.

Low-Side MOSFET sinking overcurrent protection: During each switching off-cycle, the device also
monitors the sinking current of the low-side MOSFET by detecting the voltage across it and sets a sinking
overcurrent limit, lumt s sink, to protect the low-side power switch from overstress. When the peak of the
sinking current reaches I.imt_Ls_sink, both the high-side MOSFET and low-side MOSFET are turned off.
The high-side MOSFET turns on again when the low-side current is below the low-side sinking current
limit at the start of a new cycle.

www.toll-semi.com
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Output Over Voltage Protection

When the FB pin, for some reason, has a voltage higher than 1V applied, the device shuts down
immediately. Both high-side and low-side MOSFETSs are kept off, the device starts the auto-retry counter
treTrRy_ofFr, When the counter treTry orFr expires, the device restarts again. If the failure still exist, TMI5302
repeats above hiccup shutdown and restart process.

Thermal Shutdown

The TMI5302 implements a thermal shutdown mechanism to protect the device from damage due to
overheating. When the junction temperature rises to 155°C (typical), the device shuts down immediately.
The TMI5302 releases thermal shutdown when the junction temperature of the device is reduced to 135°C

(typical).

www.toll-semi.com
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Fault Protections

For safety and protection, the TMI5302 integrates multiple fault protection functions, include LED open,
LED+ short to GND, LED+ and LED- short, sense resistor open and sense resistor short, and device

thermal protection.

LX LED+
C— Y Y Y\
__COUTl ;’
10pF
= 2
FB 7
[, L2 ® o}
LED-
RSENSE

Figure 5. FB and LED+ Connect Circuit

Type

Criterion

Behavior

LED open load

Ves close to OmV

The device keeps maximum duty
cycle turn-on.

LED+ short to GND

High-side or low-side MOSFET
current limit triggered

When the high-side or low-side
MOSFET current limit is triggered, the
device starts the auto-retry timer.

LED+ and LED- short

Ves > VEs_ovp

When Vee > Ves_ovp, the device keeps
the minimum on-time, and starts the
auto-retry timer. During the auto-retry
mode, the device is protected by the
overcurrent limits.

Sense resistor open

Ves > VEs_ovp

When Vee > Ves_ovp, the device keeps
the minimum on-time, and starts the
auto-retry timer.

Sense resistor short to GND

High-side or low-side MOSFET
current limit triggered

When the high-side or low-side
MOSFET current limit is triggered, the
device starts the auto-retry timer.
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Application Information

Selecting the Inductor
A DC current rating of at least 25% percent higher than the maximum load current is recommended for
most applications. Inductance value is related to inductor ripple current value, input voltage, output
voltage setting and switching frequency. The inductor value can be derived from the following equation:
_ Vour X Viy = Vour)
© Vin XA X fosc
Where AL is the inductor ripple current. TMI5302 is PWM operation mode. In dull load condition, the
average inductor current is zero and valley inductor current is -Al /2. the minus current valley is limited to

around -1.9A, so the inductor ripple current Al should be smaller than 3.8A, and the minimum inductance
value is limited. The maximum inductor peak current is:
Al

Iymaxy = lLep + >
For 3.6V output voltage, the recommended inductor should not be smaller than 1.0uH, and for 10.8V

output voltage, the recommended inductor should not be smaller than 2.2uH.

Selecting the Output Capacitor

The output capacitor (Couri) is required to maintain the DC output voltage. Ceramic, tantalum, or low
ESR electrolytic capacitors are recommended. Low ESR capacitors are preferred to keep the output
voltage ripple low. The output voltage ripple can be estimated by:

AVoyr = ]YOUT X ~Your X RESR+;
sxL Viy 8x f,xC,

Where L is the inductor value and Resr is the equivalent series resistance (ESR) value of the output

capacitor. In the case of ceramic capacitors, the impedance at the switching frequency is dominated by
the capacitance. The output voltage ripple is mainly caused by the capacitance. For simplification, the
output voltage ripple can be estimated by:
V V
Now =g 12 e, {1_ \ZH
In the case of tantalum or electrolytic capacitors, the ESR dominates the impedance at the switching
frequency. For simplification, the output ripple can be approximated to:

V V
AVOUT — f OUTL ><|::|__ out :| X RESR

S IN
The characteristics of the output capacitor also affect the stability of the regulation system.
The output capacitor keeps the output current ripple small and ensures feedback loop stability. The output
capacitor impedance should be low at the switching frequency. Ceramic capacitors with X5R or X7R
dielectrics are recommended for their low ESR characteristics. For most applications, a 10uF ceramic
capacitor is sufficient.
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Typical Performance Characteristics

Vin =12V, Vpim = 3.3V, FREQ_DIM = 50kHZ, Ta =25°C, unless otherwise noted.

Efficiency vs. DIM Duty Efficiency vs. DIM Duty
1to 6 IRLED, lLep = 1A, Doiv = 0.5% to 100% 1 to 3 WLED, lep = 1A, Doim = 0.5% to 100%
100% 100%
90% 90%
80%
80%
70%
2 600 > 70%
g % 1R LED S
= 40% 3*IR LED = 500 1*WLED
30% 4*IR LED Joot
*| %!
e °
10% 7*IR LED 30% 3*WLED
0% 20%
0O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Dimming Duty Cycle (%) Dimming Duty Cycle (%)
Efficiency vs. DIM Duty Efficiency vs. DIM Duty
1 to 6 IRLED, lLep = 2A, Doiv = 0.5% to 100% 1 to 3 WLED, l.ep = 2A, Dpoim = 0.5% to 100%
100% 100%
90% 90%
80%
80%
70%
3 60% g 70%
S o 1*IR LED S cno
5 50% 2*IR LED 5 60%
i 40% 3*IR LED 5 50% 1*WLED
30% 4*IR LED 2o
%!
2% &R LED ° T
10% 7*IR LED 30% 3*WLED
0% 20%
0O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Dimming Duty Cycle (%) Dimming Duty Cycle (%)
Dimming Curve Dimming Curve
1 WLED, lep = 1A, Doim = 0.5% to 100% 1 WLED, lep = 1A, Doim = 0.5% to 100%
0.1 1
0.09 0.9
__0.08 o8
2 007 < o7
e c
2 0.06 & 06
S 005 5 05
> o
m 0.04 = 0.4
LL 0.03 E'L 0.3 1*WLED
= — 3*WLED
0.02 © 02 1*IR LED
3*IR LED
0.01 0.1 TIRLED
0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Dimming Duty Cycle(%) Dimming Duty Cycle(%)
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Typical Performance Characteristics continued)

Dimming Curve Dimming Curve
1to 6 IRLED,1 to 3 WLED, lep = 1A, 1to 6 IRLED,1 to 3 WLED, l.ep = 1A
Doim = 0.5% to 10%
0.01 0.1
0.009 0.09
__0.008 008
< 0.007 2 0.07
(&) (0]
g 0.006 g 006
S 0.005 S 0.05
Z 0.004 1*WLED Z 0.04 1*WLED
0.002 1*IR LED 0.02 1*IR LED
3*IR LED 3*IR LED
0.001 64R LED 0.01 ——6*IR LED
0 0
01 2 3 4 5 6 7 8 9 10 0 10 20 30 40 50 60 70 80 90 100
Dimming Duty Cycle(%) Dimming Duty Cycle(%)
Line Regulation Line Regulation
1 WLED, lep = 1A, Doim = 100% 1 WLED, lep = 1A, Doiv = 1%
1.06 11
10.8
_Lo4 106
< <
= 1.02 g 104
© = 102
8 1 2 10 \_—__\_h/_’
2 0.8 S o8
g— : E_ 9.6
© 096 3 94
9.2
0.94 9
0 2 4 6 8101214161820 22 24 26 28 30 0 2 4 6 8 1012141618 20 22 24 26 28 30
Input Voltage (V) Input Voltage (V)
Load Regulation at Vin= 12V Load Regulation at Vin= 12V
1to 7 IRLED,1 to 3 WLED, lLep = 1A, Doiv = 100% 1to 7 IRLED,1 to 3 WLED, I.ep = 1A, Doim = 1%
1 10.4
0995 102
< <
= 099 E
5 0.985 g
o =]
= O 9.8
2 098 5
E g
0.975 3 96
0.97 9.4
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Output Voltage (V) Output Voltage (V)
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Typical Performance Characteristics continued)

LED Current Ripple

LED Current Ripple

ViN =12V, 1 IRLED, Iep = 2A, Dom = 1%, L = 4.7uH

Vin =12V, 1 IRLED, Iep = 2A, Doim = 100%, L = 4.7uH

: )
' Vom=2V/div B \/piv=2Vidiv

2 B
[ 1L.=5G0mA/div : . : _ _

BN PAWWANAWRVNVINAVANAVNAY - @ [m2Avdiv.

@

- lLep=20mA/div AC

e o M it s
L " i et e L A B b e P A b B B i

Time: 4ps/div

LED Current Ripple

ILep=20mA/div AC ] Time: 4ps/div

LED Current Ripple

ViNn =12V, 1 WLED, lep = 2A, Dom = 1%, L = 4.7uH

"

o

- Voim=2V/div

ViNn =12V, 1 WLED, ILep=2A, Doim = 100%, L = 4.7uH

Voim=2V/div

 [L=500mA/div

&

: ILeo=20mA/div AC

Time: 4ps/div

LED Current Transient
Vin =12V, 1 IRLED, ILep_max = 2A, Dom = 1% to 100%

g IL=2A/div : : :

ILep=20mA/div AC : Time: 4ps/div

L

LED Current Transient
Vin =12V, 1 IRLED, Iiep = 2A, Dom = 1% to 100%

- Voim=2V/div

Vow=2V/div

" lLep=2A/div

Vre=100mV/div / 4

Time: 800us/div

Vrs=100mV/div \ 1 S

B .
ILep=2A/div

Time: 800us/div
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Typical Performance Characteristics continued)

LED Current Transient LED Current Transient
Vin =12V, 1 WLED, lep = 2A, Dpiv = 1% to 100% Vin =12V, 1 WLED, lep = 2A, Doim = 100% to 1%
| ﬂn - u mm
H‘ : : | |
" Vom=2Vidiv B : S B Vom=2Vidiv :
B P

- Veg=100mV/div / ; ; ; L Vre=100mV/div \ : . «
g /’-———_—- B_\' .
4 : T : : : : - @ MW

: ILeo=2A/div : Tir:ne: 800ps/div 'LE_UZZA/d_iV Time: 800fps/div
Input Power On Input Power Off
Vin =12V, 1 WLED, liep = 2A Vin =12V, 1 WLED, lep = 2A
- Vin=10V/div : L —10V/di \
o . . . o Vn=10V/div
o} | e B _ S

Vour=2V/div -.-J
By . W B

. lLep=1A/div

ILep=1A/div

Time: 400us/div

Tfime: 20:ms/div

DIM Input On DIM Input Off

Vin =12V, 1 WLED, liep = 2A Vin =12V, 1 WLED, lep = 1A

: e

: : : : Voin=2V/div

- Voim=2V/div : : :

, : : : L
2 ¥ " . 2 ! "

Fr : : : i 4

- Vour=2V/div r"’ : : : 4 Vour=2V/div
g): lLep=1A/div A : o o= 1A/div

Time: 400ps/div ] Time: 20ms/div

www.toll-semi.com
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TMI5302

Typical Performance Characteristics continued)

LED+ and LED- Short Entry

Vin =12V, 1 WLED, liep = 2A

LED+ and LED- Short Recovery

Vin =12V, 1 WLED, lep = 2A

P Vour=avid

Vour=2V/div
B "

ﬁ] ﬁff W |

Time: 20ms/div

LED+ Short to GND Entry

Vin =12V, 1 WLED, liep = 2A

127
1=2A7div W ﬂ
| .
i IL=2A/div
" lLep=2A/div Time: 20ms/div

ILep=2A/div

LED+ Short to GND Recovery

Vin =12V, 1 WLED, lep = 2A

A

- Vour=2V/di

Vour=2V/div
.

- IL=2A/div

———

IL=2A/div

5k
{

- ILep=2A/div

LED Open Load Entry
Vin =12V, 1 WLED, liep = 2A

Time: 20ms/div

ILep=2A/div

Time: 20ms/div

LED Open Load Recovery

Vin =12V, 1 WLED, lep = 2A

X ) " X
- Vour=10V/div [

D D Vour=10V/div -
D: 124
' 1.=2A/div N IL=2A/div
B 3
B l.ep=2A/div: -

Time: 100us/div

B "
ILep=10A/div

Time: 80Qus/div

www.toll-semi.com
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Typical Performance Characteristics continued)

Vin =12V, 1 WLED, liep = 2A

M *
Vour=2V/div ' . ‘\—j o S -

Sense Resistor Short to GND Entry

Sense Resistor Short to GND Recovery

Vin =12V, 1 WLED, lLep = 2A

- Vour=2V/div

Vin =12V, 1 WLED, lep = 2A

B | co=2A/div

)
oy |

[.=2A/div
By

Ii=2A/div f

—

Time: 20ms/div

Sense Resistor Open Entry

|

[
- lLep=2A/div

Time: 20ms/div

Sense Resistor Open Recovery

Vin =12V, 1 WLED, lep = 2A

—

' o A I\
B vour=2vidiv Vour=2V/div '
o IL.=2Aldiv ol iZ2A/dY -

| 4

\

Lep=2A/div

Time: 20ms/div

ILep=2A/div I Time: 20ms/div

www.toll-semi.com
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PCB Layout Guide

PCB layout is very important to achieve stable operation. It is highly recommended to duplicate EVB
layout for optimum performance. If change is necessary, please follow these guidelines and take Figure

6 for reference.

1) Keep the path of switching current short and minimize the loop area formed by Input capacitor, IN pin
and GND.

2) Bypass ceramic capacitors are suggested to be put close to the IN Pin.

3) Ensure all feedback connections are short and direct. Place the feedback resistors as close to the chip
as possible.

4) VOUT, LX away from sensitive areas such as FB.

5) Connect IN, LX, and especially GND respectively to a large copper area to cool the chip to improve
thermal performance and long-term reliability.

Top Layer Bottom Layer

moooo0oo

(©)
05
(o I
o}
®
o]

Figure 6. PCB Layout Reference

www.toll-semi.com
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Package Information

SOT23-6
A
Le
!
611 5| |
ml H—— + ----- -
Pint Dot By Matking
TRHEER |
|
L—-—
L3
-
/\91
[
o2
- -
Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbol - Symbol -
Min Typ Max Min Typ Max
A 2.80 2.90 3.00 L3 1.800 1.900 2.000
B 2.60 2.80 3.00 L4 0.077 0.127 0.177
Bl 1.50 1.60 1.70 L5 - 0.250 -
C - - 1.05 L6 - 0.600 -
Ci1 0.60 0.80 1.00 0 0° 0°
c2 0.35 0.40 0.45 o1 10° 12° 14°
C4 0.223 0.273 0.323 02 10° 12° 14°
0.000 0.075 0.150 R - 0.100 -
L 0.325 0.400 0.475 R1 - 0.100 -
L1 0.325 0.450 0.550 R2 - 0.100 -
L2 0.850 0.950 1.050
Note:

1) All dimensions are in millimeters.

2) Package length does not include mold flash, protrusion or gate burr.
3) Package width does not include inter lead flash or protrusion.

4) Lead popularity (bottom of leads after forming) shall be 0.10 millimeters max.
5) Pin 1 is lower left pin when reading top mark from left to right.

www.toll-semi.com
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Tape and Reel Information

Tape Dimensions:

()
a5 o°
£0.05 »
oY

| \/ l EE’.

> O O] O0O——0O C F
L 5
GHE
HH HHH ey -Ig
N S
) ) R O O O =

oH H H S H H| e o o o
4. 00 o.10
‘4
Direction of feed ¥
> O,
Reel Dimensions:
g 11.4+42.1
[
8.4
g 12

i-—:

Note:

1) All Dimensions are in Millimeter
2) Quantity of Units per Reel is 3000
3) MSL level is Level 3.

www.toll-semi.com
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Important Notification

This document only provides product information. TOLL Microelectronic Inc. reserves the right to make
corrections, modifications, enhancements, improvements, and other changes to its products and to
discontinue any product without notice at any time.

TOLL Microelectronic Inc. cannot assume responsibility for use of any circuitry other than circuitry entirely
embodied in a TOLL product. No circuit patent licenses are implied.

All rights are reserved by TOLL Microelectronic Inc.
http:// www.toll-semi.com
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