XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Features

Operating Voltage: 4.5V~50V

Adjustable, 3.3V, 5.0V and 12V Versions

Output Adjustable from 1.23V to 48V

Maximum Duty Cycle 100%

Feedback Voltage Accuracy £1.5%

Minimum Drop Out 1.5V

Fixed 150KHz Switching Frequency

2A Constant Output Current Capability

Internal Optimize HV Power Transistor

High efficiency up to 90%

Excellent line and load regulation

TTL shutdown capability

Built in thermal shutdown function

Built in current limit protection function

Built in output short protection function

Temperature Grade 1: —40°C to 125°C

Ambient Operating Temperature Range

B Device HBM ESD Classification Level
Class3B

B Available in SOP8-EP package

Typical application schematic

7V~50V FB
VIN
XL2596HVP 5.0V
OFF _5'0 SW L1 H
Clo[— EN
D1 —<cC2

General Description
The XL2596HVP is a 150 KHz fixed
frequency buck DC/DC converter, capable
of driving a 2A load with high voltage, high
efficiency. The XL2596HVP supports wide
input operating voltage range of 4.5V ~ 50V
and a maximum duty cycle of 100% output. A
built—in loop compensation module reduces
components in the system, lowering power
system cost and reducing printed circuit
board space. The XL2596HVP is available in
fixed 3.3V, 5.0V and 12V
The XL2596HVP has built-in
thermal shutdown, current limit protection

adjustable,
versions.

and output short protection function and so
on. When the output short protection
function happens, the operation frequency
will be reduced about from 150KHz to
30KHz.

Applications

®  Automotive Electronics
B |ndustrial Control

m  Networking Equipment
B nternet of Things

Efficiency VS Output Current

— VIN=12V,VOUT=5.0V,IOUT=0.1A~1.5A
— VIN=24V,VOUT=5.0V,IOUT=0.1A~1.5A
— VIN=36V,VOUT=5.0V,IOUT=0.1A~1.5A
— VIN=48V,VOUT=5.0V,I0UT=0.1A~1.5A

Efficiency(%)
&
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Figure1.XL2596HVP-5.0 Typical application schematic and efficiency curve
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XLSEMI

Datasheet
150KHz 60V 2A Buck DC to DC Converter XL2596HVP
Pin Configurations
The Exposed PAD is GND
VIN 1 8 | GND
SwW | 2 7 | GND
XL2596HVP
FB 3 6 GND
EN 4 5 | GND

Figure2. Pin Configuration of XL2596HVP

Table 1. Pin Description
Pin Number | PinName | Description
Supply Voltage Input Pin. XL2596HVP DC operating voltage
1 VIN range from a 4.5V to 50V . Bypass VIN to GND with a suitably
large capacitor to eliminate noise on the input.
5 SW Power Switch Output Pin (SW). Output is the switch node that
supplies power to the output.
Feedback Pin (FB). Through an external resistor divider
3 FB network, detects the output voltage for adjustment, with an
adjustable version reference voltage of 1.23V.
4 EN Enable Pin. Drive EN pin low to turn on the device, drive it high
to turn it off. Floating is default low.
5~8 GND Ground Pin.
Ordering Information
Order Information Marking ID Package Type | Eco Plan Packing Type Supplied As
XL2596HVP-ADJET | XL2596HVP-ADJE1 | SOP8-EP RoHS & HF | 4000 Units on Reel
XL2596HVP-3.3E1 XL2596HVP-3.3E1 SOP8-EP RoHS & HF | 4000 Units on Reel
XL2596HVP-5.0E1 XL2596HVP-5.0E1 SOP8-EP RoHS & HF | 4000 Units on Reel
XL2596HVP-12E1 XL2596HVP-12E1 SOP8-EP RoHS & HF | 4000 Units on Reel
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XLSEMI

Datasheet
150KHz 60V 2A Buck DC to DC Converter XL2596HVP
Function Block
—
TEN
3.3V | Bias %L(Jrrent Stag up VIN_ ]
1.23V | Voltage Reference UVLO .
FB ««W -
[
R2
> y Y
COMP >
e
R l Va%4% » Driver
Oscillator
150K/30K SW
X RS Latch ]
Voltage P SP >
Reference
ADJ R2=0 R1=OPEN < sﬂh?émal
33V R2=433K R1=2.57K utdown GND
50V R2=7.88K R1=2.57K l—[]
12V R2=2251K R1=2.57K

Figure3. Function Block Diagram of XL2596HVP

Absolute Maximum Ratings ( Note1)

Parameter Symbol Value Unit
Input Voltage Vi -0.3~60 \%
Feedback Pin Voltage Ves -0.3~20 vV
EN Pin Voltage Ven -0.3~7 vV
Output Switch Pin Voltage Vew -0.3~Vn \
Power Dissipation Po Internally limited mw
Thermal Resistance (SOP8-EP) .
(Junction to Ambient, No Heatsink, Free Air) Run %0 CW
Operating Junction Temperature T, -40~150 °C
Storage Temperature Tste -65~150 °C
Lead Temperature (Soldering, 10 sec) Tiero 260 °C
ESD (HBM) >8000 V

Note1: Stresses greater than those listed under Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operation is not implied. Exposure
to absolute maximum rating conditions for extended periods may affect reliability.
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

XL2596HVP —ADJ Electrical Characteristics
Ta=25C; System parameters test circuit figure4 and figure6, unless otherwise specified.

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Feedback Vin=12V ,Vour=5.0V
Ves Voltage lovr =0.5A 1.212 | 1.23 | 1.248 V
_ Vin :12V, Vour =5.0V _ _ o
n Efficiency lour =1 BA 82.6 Yo
- Vin :24V, Vour =15V _ _ o
1 Efficiency loor =0.7A 92.2 Yo
XL2596HVP-3.3 Electrical Characteristics
TA=25C; System parameters test circuit figure8, unless otherwise specified.
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Output Vin=12V
V
> Voltage lour =0.5A 32501 33 13350 V
_ VIN:12V,VOUT:3.3V _ _ o
n Efficiency loor=1 BA 77.3 Yo
XL2596HVP -5.0 Electrical Characteristics
Ta=25%C; System parameters test circuit figure10, unless otherwise specified.
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Output Vin=12V
Vour Voltage lour =0.5A 4925 | 5.0 |5.075 V
_ Vin :12V,VOUT:5.0V _ _ o
N Efficiency lour =1 BA 82.6 Yo
XL2596HVP —12 Electrical Characteristics
TA=25C; System parameters test circuit figure12, unless otherwise specified.
Symbol Parameter Test Condition Min. Typ. | Max. | Unit
Output Vin =24V
Vour Voltage lour =0.25A 11.82 12 12.18 \%
_ VIN:24V,VOUT:12V _ _ o
N Efficiency lour =0.7A 91.0 Yo
Rev1.1 www.xlsemi.com




XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Electrical Characteristics (DC Parameters)
TAa=25C,Van=12V,Ven=0V, System parameters test circuit figure4, unless otherwise specified.

Parameters Symbol Test Condition Min. | Typ. [ Max. | Unit
Operating Voltage Vin 4.5 50 \%
Shutdown Current ls Ven=2V 46 100 uA
Quiescent Current lq Note2 1.3 2.0 mA
Oscillator Frequency Fosc 135 | 150 165 | KHz
Switch Current Limit I Ves =0V 3.0 A

Ven_n High (Regulator OFF) | 1.4 vV
EN Pin Threshold Voltage
Ven_L Low (Regulator ON) 0.8 V
EN Pin Current len Ven =2.0V 5 uA
. Ves=0V
Output Saturation Voltage Vee 1.1 1.3 \%
lour=2A
Max. Duty Cycle Dwax Ves=0V 100 %
Thermal Shutdown
Tso 180 C
Temperature
Thermal Shutdown
To 50 C

Hysteresis

Note 2: In the adjustable, fixed 3.3V and 5.0V versions, Ve=10V; In the fixed 12V version,
Vee=15V.
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Typical System Application Schematic for ADJ Version

L1
_.—

VIN SwW

L9 | XL2596HVP

63V -ADJ

OFF

o[— EN FB

GND

VOUT=1.23 x (1+R2/R1)
Figure4. XL2596HVP-ADJ System Parameters Test Circuit(Vour=5.0V)

Typical System Application Transfer Efficiency

Efficiency VS Output Current
100
95
90
85
80
75
70
65
60
55
50 VIN=12V,VOUT=5.0V,IOUT=0.1A~1.5A
45 VIN=24V,VOUT=5.0V,I0UT=0.1A~1.5A
40 4 VIN=36V,VOUT=5.0V,IOUT=0.1A~1.5A

35 4 —— VIN=48V,VOUT=5.0V,IOUT=0.1A~1.5A
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Figureb5. XL2596HVP-ADJ System Efficiency Curve
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Typical System Application Schematic for ADJ Version

L1

_.—

VIN SwW

L9 | XL2596HVP

T 63V -ADJ

OFF

o[— EN FB

GND

VOUT=1.23 x (1+R2/R1)
Figure6. XL2596HVP-ADJ System Parameters Test Circuit(Vour=15V)

Typical System Application Transfer Efficiency

Efficiency VS Output Current

100
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85 —

80
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65
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55

50 —— VIN=24V,VOUT=15V,I0UT=0.1A~0.7A

45 - —— VIN=36V,VOUT=15V,I0UT=0.1A~0.7A

40 VIN=48V,VOUT=15V,IOUT=0.1A~0.7A

35

30 4

25

20— : : : : : : : : : : :

0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70

Output Current(A)

Efficiency(%)

Figure7. XL2596HVP-ADJ System Efficiency Curve
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Typical System Application Schematic for 3.3V Version

5V~50V FB
———— VIN
L1

XL2596HVP 47uH/2A 3.3V
-3.3 Sw oYY Y Lg— =

N OFF
/\47UFOM_— EN c2
63V D1 -
Foogs  T~220UF
GND 16V

Figure8. XL2596HVP-3.3 System Parameters Test Circuit

Typical System Application Transfer Efficiency

Efficiency VS Output Current

100
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90 -
85 -
80 -
75 14
70
65 7
60
55
50 VIN=12V,VOUT=3.3V,|0UT=0.1A~1.5A
45 —— VIN=24V,VOUT=3.3V,|IOUT=0.1A~1.5A
40 VIN=36V,VOUT=3.3V,IOUT=0.1A~1.5A

35 VIN=48V,VOUT=3.3V,|IOUT=0.1A~1.5A
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Figure9. XL2596HVP-3.3 System Efficiency Curve
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Typical System Application Schematic for 5.0V Version

7V~50V FB
————— VIN
L1

XL2596HVP 47uH/2A 5.0V
-50 SW oYY Y Leg—"

1 OFF
/\47UFOM_— EN c2

63V D1 1
=~ — 220uF
SS36 ‘o

GND

Figure10. XL2596HVP-5.0 System Parameters Test Circuit

Typical System Application Transfer Efficiency

Efficiency VS Output Current
100
95
90
85
80
75
70
65
60
55
50 ~ VIN=12V,VOUT=5.0V,IOUT=0.1A~1.5A
45 VIN=24V,VOUT=5.0V,IOUT=0.1A~1.5A
40 4 VIN=36V,VOUT=5.0V,IOUT=0.1A~1.5A

35 4 —— VIN=48V,VOUT=5.0V,IOUT=0.1A~1.5A
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Figure11. XL2596HVP-5.0 System Efficiency Curve
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Typical System Application Schematic for 12V Version

15V~50V FB
——— VIN
L1

XL2596HVP 47uH/2A 12V
12 Sw oYY Y Log—=

N OFF
/\47UFOM_— EN c2
63V D1 -
Foogs  T~220UF
GND 25V

Figure12. XL2596HVP-12 System Parameters Test Circuit

Typical System Application Transfer Efficiency

Efficiency VS Output Current
100
95
90 -
85
80 L —
75 -
70
65 -}
60
55 -
50 + —VIN=24V,VyOUT=12V,IOUT=0.1A~0.7A
45 —VIN=36V,VOUT=12V,IOUT=0.1A~0.7A

40 1 — VIN=48V,VOUT=12V,IOUT=0.1A~0.7A
35

30
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Output Current(A)
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Figure13. XL2596HVP-12 System Efficiency Curve
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Typical Characteristics

Output Voltage Change VS Input Voltage

Output Voltage Change VS Load Current
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Figure16.Shutdown Current
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Figure17.Shutdown Current

Feedback Voltage Change VS Temperature
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Figure18.Feedback Voltage Regulation

Quiescent Current(mA)

Quiescent Current VS Temperature

25
2.04
1.5
—
=
1.0 4
— VIN=12V
0.5 —VIN=24V
— VIN=36V
—— VIN=48V
0.0 T T T

—40 20 0 20 40 60 80 100 120 140 160

Temperature(C)

Figure19. Quiescent Current
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Recommend Load Current

Recommend Load Current

20 20 T T
s 18 S
—i VOUT=5.0V |
1.6 1.6
144 vouT=33V| _ 14
< 12 § 1.2
c o
2 10 £ 10
3 0.8 8 0.8
B kS
3 0.6 3 0.6
0.4 0.4
0.2 0.2
0.0 0.0
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Input voltage(V) Input voltage(V)
Figure 20.Max Output Current Figure 21.Max Output Current
— - o o,
(Vour=3.3V, Ta=25C) (Vour=5.0V, Ta=25T)
Recommend Load Current Recommend Load Current
2.0 2.0
1.8 1.8
164— vouT=12V} 1.64— VOUT=15V |
. 1.4 . 1.4
§ 12 § 12
c c
2 10 ] 210
3 os > 3 os
e} e}
8 0.6 g 0.6
- -
0.4 0.4
0.2 0.2
0.0 0.0
14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Input voltage(V) Input voltage(V)
Figure 22.Max Output Current Figure 23.Max Output Current
(VOUT:1 2V, TA:25°C) (VOUT:1 5V, TA:25°C)
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Tek izt Tiig? T 3 T @
1>VIN “
2-VOUT J’
5.00v 2,00 4.00ms 3L.2KkS/s / 0.00v
=7 0.00000s 200095 <l0Hz

Figure 24. Start-Up Characteristic
(V|N212V, VOUT:5.0V, |OUT:0.1A)

Tek ;zi7 Trig? £ L3 1 @
1>-VIN &
2=\VOUT
10.0v 2.00v 4.00ms 31.2kS/s / 0.00v
=" 0.00000s 20007 <10Hz

Figure 25. Start-Up Characteristic
(VlN:24V, Vour=5.0V, |OUT:O.1A)

Tek izi7 Trig? f ¥ 3 @
I
1B-VIN ! &
2=VOUT:
[ 200v 2.00v 4.00ms 31.2kS/s R / 0.00v
=7 0.00000s 200075 <10Hz

Figure 26. Start—Up Characteristic
(VIN:36V, Vour=5.0V, |OUT:0.1A)

Tek ;=47 Trig? £ ¥ 1 @
I
|
|
|
-VIN | “
2>-VOUT:
[ 200v 2.00v 4.00ms 31.2kS/s R / 0.00v
=7 160.00045 200015 <10Hz

Figure 27. Start—-Up Characteristic
(VIN:48V, Vour=5.0V, |OUT:O.1A)

Tek ;47 Trig? f % 1 @
2= VOUT
150 VIN
[El  z00v 5.00V 4.00ms 312kS/s
=7 0.00000s 20k DA

Figure 28. Output Short Circuit Waveform
(Vn=12V, Vour=5.0V)

Tek ;=47 Trig? £ % 1 @
2> VOUT
15 VIN
[E 2007 5.00V 4.00ms 312kS/s
=" 0.00000s 20k P&

Figure 29. Output Short Circuit Waveform
(VlN:24V, VOUT:5.0V)
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Tek prevu  Trig? f ] 1 @
2> VOUT
15 VIN
CH1 I 5.00 4.00ms 312kS/s
=7 0.00000s 20k

Figure 30. Output Short Circuit Waveform
(VIN:36V, VOUT:5.0V)

Tek ;zi7 Trig? £ % 1 @
> VOUT
15 VIN
[ 2007 10.0v 4.00ms 312kS/s
=" 0.00000s 20k

Figure 31. Output Short Circuit Waveform
(VlN:48V, VOUT:5.0V)

Tek &7 Trig'd f i i @

ZHVOUT WL__—q '\—-—-—-—
M

VPP=392mV

Tek =7 Trig'd £ s 1 @

z»lvo[ﬂ“hn_w——
VPP=256mV

1L VIN
10.0v 200mV A8 10.0ms 125KS/s
=" 200.000us 20k

Figure32. Load Transient Response
(VIN:12V, Vour=5.0V, lour=0.1 tO15A)

15 VIN
20.0v 200mvAg,  10.0ms 125kS/s
=7200.000us 20k A

Figure33. Load Transient Response
(VIN:24V, Vour=5.0V, lour=0.1 tO15A)

Tek =7 Trig'd f i i @

2>vou TW——-—"——W

VPP=176mV

1> VIN
20,0V

200mV A8 10.0ms 125kS/s
=7 200.000us 20k

Figure34. Load Transient Response
(VIN:36V, Vour=5.0V, lour=0.1 tO15A)

Tek =7 Trig'd £ s 1 @

<> HYOUT iiieoebibistuionbtehs b o SR i iotiomict

VPP=168mV

1L VIN

50.0v 200mvAg,  10.0ms 125kS/s

Figure35. Load Transient Response
(VlN:48V, Vour=5.0V, lour=0.1 tO15A)
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XLSEMI

Datasheet

150KHz 60V 2A Buck DC to DC Converter

XL2596HVP

Tek Prevu 5 1 @

3
k]

N\
- VOUT

1 VIN «
cH1 I 5.00v 10.0ms 31.2MS/s @ / 400mv
=7 800.000us  SMAE <10Hz

Figure36. Start or Shutdown Using EN Pin
(V|N212V, VOUT:5.0V, |OUT:0.5A)

Tek Prevu £ - 1 @
T

N\
2> VOUT:

1L VIN e
10.0v 5.00v 10.0ms 31.2MS/s J/ 400my
=7 248000ms  SMAE <10Hz

Figure37. Start or Shutdown Using EN Pin
(VIN:24V; VOUT:5.0V, IOUT:0.5A)

i VIN o«
CH1 [T 5.00V 10.0ms 3L2MS/s /" 800mv
=7 216000ms  5MAHE <10Hz

Figure38. Start or Shutdown Using EN Pin
(VIN:36V, Vour=5.0V, |OUT:0.5A)

1ipLYIN 4
CH1 Y 5.00v 10.0ms 31.2MS/s /" 800mv
= .128000ms  5MAME <10Hz

Figure39. Start or Shutdown Using EN Pin
(VIN:48V, Vour=5.0V, |OUT:O.5A)
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XLSEMI

Datasheet
150KHz 60V 2A Buck DC to DC Converter XL2596HVP
Package Information
SOP8-EP
E B
-
| EZ2 C ! R —
7 -
m| i == e
0O : l T
|| N ;
| s B
J_____LR_-[:} - Al i
D: :I: A2
E1 ‘ A
. e =l
YL
¢ ! \
_ AN ' I -/
U 1 ! ]
i
Svmbol Dimensions In Millimeters Dimensions In Inches
4 Min. Max. Min. Max.
A 1.350 1.750 0.053 0.069
A1 0.000 0.150 0.000 0.006
A2 1.250 1.650 0.049 0.065
b 0.306 0.510 0.012 0.020
c 0.170 0.250 0.007 0.010
D 4.700 5100 0.185 0.201
D1 2.650 3.467 0.104 0.136
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
E2 1.910 2.534 0.075 0.100
e 1.140 1.400 0.045 0.055
L 0.450 0.800 0.018 0.031
0 0° 8° 0° 8°
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XI.S EMI Datasheet

150KHz 60V 2A Buck DC to DC Converter XL2596HVP

Important Notice

XLSEMI reserve the right to make modifications, enhancements, improvements, corrections
or other changes without notice at any time. XLSEMI does not assume any liability arising out
of the application or use of any product described herein; neither does it convey any license
under its patent rights, nor the rights of others. XLSEMI assumes no liability for applications
assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using XLSEMI components. To minimize the risks associated with Buyers’
products and applications, Buyers should provide adequate design and operating safeguards.
XLSEMI warrants performance of its products to the specifications applicable at the time of
sale, in accordance with the warranty in XLSEMI’ s terms and conditions of sale of
semiconductor products. Testing and other quality control techniques are used to the extent
XLSEMI deems necessary to support this warranty. Except where mandated by applicable
law, testing of all parameters of each component is not necessarily performed.

For the latest product information, go to www.xIsemi.com.
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