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60V, 1A Asynchronous Step-Down DC/DC Converter

Features

Wide input voltage: 6V-60V

Up to 1A Output Current

Switching Frequency 600kHz

Low Typical 7.5uA Shutdown Current
Stable with Low ESR Ceramic Output
PFM in Light Load Condition

0.8V Voltage Reference with +1.5% Accuracy
Integrated 300mQ High-Side MOSEFT
Cycle-by-cycle Current Limit Protection
Peak Current Mode with Internal
Compensation

Thermal Shutdown

Compact package: SOT23-6

General Description

The is wide input voltage of 6V to 60V,
high efficiency current mode, asynchronous
step-down DC/DC converter capable of
delivering up to 1A current. adopts peak
current control mode and has internal
compensation to simplify application design.
This also could minimize the external
components in application with 600kHz
switching frequency.

The is integrates 300mQ high-side
MOSFET and achieve high efficiency over
the wide input voltage range. has advanced
features include UVLO, Thermal Shutdown,
soft start.

Applications .
PP Pin out (top view)
e |IPCAM
e LCDTV
e Smart Home Applications
e Telecom and Datacom Systems BS |1 O 6] LX
e Power over Ethernet Applications
e General 12V, 24V, 48V Power Bus Supply GND |2 5| VIN
FB |3 4| EN
Pin Configurations
Pin Name Function
Bootstrap capacitor connection for high-side MOSFET driver. Connect a high
1 BS quality 10nF capacitor from BS to LX.
2 GND Ground
3 FB Feedback input pin, connect to the feedback divider to set VOUT.
Enable pin, with internal pull-up current source. Pull low to disable. Float or
4 EN connect to VIN to enable.
Connect to power supply and bypass capacitors CIN. Path from VIN pin to
5 VIN high frequency bypass CIN and GND must be as short as possible.
Switching output of the regulator. Internally connected to high-side power
6 LX MOSFET. Connect to power inductor.
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Absolute Maximum Ratings ot

Parameter Min Max Unit
Input Supply Voltage, EN -0.3 65 Y
BS to LX Voltage -0.3 6 \
FB Voltage -0.3 6 \Y
LX Voltage -0.6 65 Vv
LX Voltages (<10ns transient) -3 70 Y
Storage Temperature Range -65 150 °C
Junction Temperature (note2) -40 150 °C
Power Dissipation -- 0.6 W
Lead Temperature (Soldering, 10s) -- 260 °C

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired.

Note 2: T,is calculated from the ambient temperature Taand power dissipation Pp according to the following

formula: Ty=Ta+ (Po) X6,a.

ESD Ratlng (Note4)

Items Description Value Unit
VESD_HBM Human Body Model for all pins +2000 V
Vesp_com Charged Device Model for all pins +500 V

JEDEC specification JS-001

Recommended Operating Conditions

Items Description Min Max Unit
Voltage Range IN 6 60 V
T, Operating Junction Temperature -40 125 °C
Ta Operating Ambient Temperature -40 85 °C

Thermal Resistance nots

Items Description Value Unit
Bua Junction-to-ambient thermal resistance 100 °CIW
B.ic Junction-to-case(top) thermal resistance 58 °C/IW

Note 3: EN external resistor divide requirement is described in below Enable and Disable section.

Note 4: Guaranteed by design.
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Electrical Characteristics
(Vin=48V, Vout=5V, Ta= 25°C, unless otherwise noted.)

Parameter Symbol Conditions | Min Typ | Max | Unit
Input Voltage Range Vin 6 -3 60 V
Under Voltage Lockout VuvLo VN rising = 57 - A%
UVLO Hysteresis Vuvio_Hy -- 0.18 - V
Input Quiescent Current la Vre=1V, ~ | 280 B A

Ven=1.5V

Shutdown Current Isp Ven= 0V -- 7.5 -- MA
Feedback Threshold Voltage Vrs T,=25°C 0.788 | 0.8 | 0.812 \Y
FB Pin input current lFe -50 -- 50 nA
EN Rising Threshold from Standby Ven R

Mode 1.05 1.2 - A%
EN Shutdown Threshold VEN_sp -- 0.65 -- V
EN Pull-up Current Source len -- 1.2 - PA
EN Pull-up Hysteresis Current Source lEN_Hys == 3.5 =" MA
Soft start Time tss - 0.8 -- ms
Internal Cycle-by-cycle Current limit L Vin=48V - 24 -- A
LX leakage lLx_LEAK - - 1 HA
Switch On-Resistance (high side) RpsonH - 300 - mQ
Switching Frequency fsw -- 600 -- kHz
Minimum Turn-on Time (note 4) ton_miN -- 110 -- ns
Thermal Shutdown Threshold (note 4) Tson - 160 - °C
Thermal Shutdown Hysteresis note 4) Tson_HY - 20 - °C

Note 4: Guaranteed by design.
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TP6018BS6

60V, 1A Asynchronous Step-Down DC/DC Converter
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TP6018BS6
60V, 1A Asynchronous Step-Down DC/DC Converter
Typical Application Circuits

VIN: up to 60V

VIN

CBSII1DI'IF
BS i

L 10pH

EN

Vout: 3.3VMMA

f ss16
FB

22)F
1 ca—T—C5
31.6 I
GND L = =
4
3.3V Output (Vre=0.8V)
VIN: up to 60V Cgs_ 10nF|
VIN BS [
Vout: 5VI1A
LX O
22yF | 224F
c4 cs
EN
FB
GND £ L
L A
5V Output (Vre=0.8V)
VIN: up to 60V Cas 10nF
VIN BS | Vout: 12VMA
LX Y YY) O
fssm 22uF | 22pF
1 c4 cs5
EN =
FB
GND
L

12V Output (Vre=0.8V)
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Typical Operating Characteristics

Efficiency Load Regulation
Vour=5V, Ta=25°C Vour=5V, Ta=25°C
100% 0.5%
90% g 0.4%
= 03%
0, -

80% S 0.2%
z 70% 2 01%

c 14 | e
2 60% g 00%

[}
E 50% = -0.1%
. —12V-5V > -02% e 12V-5V
—ma & om =
— V_ —_— -

20% VM -0.5%

0.001 0.01 0.1 1 0 0.5 1

Output Current (A) Output Current (A)
Steady State Steady State
Vin=24V, Vout=5V, lout=0.1A, Ta=25°C Vin=24V, Voutr=5V, lout=1A, Ta=25°C
Vout=20mV/div AC coupled Vout=20mV/div AC coupled

L I T Y s 'WW

- Time: 1ps/div Time: 1psl‘div
Load Transient Load Transient
Vin_=24\_/, Vour=5V, lout=0~0.5A, Ta=25°C [ in=24V, Vour=5V, lour=0.5~1A, Ta=25°C 1
Vout=200mV/diy AC coupled : Vout=200m\idiv AC coupled
. . . . . | : !
: lo=500mA/div
lo=500mA/div | | ; | p
. . H!'—:- ¢ i h'— | heperrr I_I | :-_-
o : N [ [ | <
Dimmr e =] Lot . B
. Time: 800ps/div Time: 800ps/div -
6
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Typical Operating Characteristics
Output Short Entry Output Short recovery
Vin=48V, Vour=5V, lour =1A short Entry Vin=48V, Vour=5V, lour = 1A short recovery

Vin=50V/div

Vin=50V/div
Qs

Vout=2.5V/div

Vout=2.5V/div
‘ [

oxsovan | —

e li‘w\,-\\\\\\’\&\\\\\f BV

IL =2A/div
Time: 100ps/div

Time:4ms/div

VIN Power On VIN Power OFF
V|N=48_V, VOUT=5\{_, |0=1A - _ _ il Vin=48V, Vour=5V, lo=1A
[ 1]

Vin=50V/div ] N
- Vin=50V/div /

Vout=2.5V/div

Vout=2.5V/div
T -

IL =1A/div

b .
IL=1 Aldi v Time: 4ms/div T'rne:40rpsfdiv

Power On by EN Signal Power OFF by EN Signal
Vin=48V, Vour=5V, lo=1A B Vin=48V, Vout=5V, lo=1A

1]
EV=5V/div d

.M F
Vout=2.5V/div
Vout=2.5V/div E

EV=5V/div

3 4 ' ' 1L =2A/div I
IL =2A/div Time: 400ps/div Time: 400ps/div
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Package Outline Dimensions (unit: mm)

SOT23-6
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