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HCR6613

1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Features

* Operating Voltage: 2.5V to 25V

* Output Voltage: 3V to 27V

» Shutdown Current: 3pA

* Fixed 1.2MHz Switching Frequency

* 1A Constant Output Current Capability
* Built-in High-Frequency Power Transistor
* Built-in Schottky Diode

* High Efficiency up to 89%

» Excellent Line and Load Regulation

* EN Pin TTL ON/OFF Capability

* Boost or SEPIC Topologies

* Built-in Output Overvoltage Protection

* Built-in Thermal Shutdown

» Device HBM ESD Classification: Class 3A

* Available in SOP-8(EP) Package

Applications

 Panel Power Supply
* GPS Receiver
* DSL Modem

* Wearable Portable Electronic Devices

General Description

The HCR6613 is a boost DC/DC converter with a
built-in high-frequency power transistor and Schottky
diode. It operates with fixed 1.2MHz PWM and
supports an input operating voltage range of 2.5V to
25V.

Built-in frequency compensation allows small external
components, reducing the cost of the power supply
system and printed circuit board space.

The output voltage is adjustable by external divider
resistors. The low feedback voltage of 410mV
reduces power consumption in the external sampling
resistors.

The EN pin supports TTL ON/OFF control. Built-in
output overvoltage protection and thermal shutdown
protection make the device suitable for very low
quiescent current and ultra-small applications.

SOP-8(EP)

Figure 1. Package Type of HCR6613
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Pin Configuration

SOP-8(EP) Top View of HCR6613

VIN [I.’ (2] sw

NC [Z] | ' [ oute
OuTN [3] i - i [©] GND

EN[E] L. i (5] FB

Figure 2. Pin Configuration of HCR6613

Pin Descriptions

Pin Number | Pin Name Description
Supply Voltage Input Pin. HCR6613 operates from 2.5V to 25V DC. Bypass V\\ to
1 VIN . . : o : .
GND with a suitably large capacitor to eliminate noise on the input.
2 NC Not Connected.
3 OUTN Output Pin. Internal Schottky diode cathode pin.

Enable Pin. Drive EN high to turn on the device and low to turn it off. Floating is

default high.

5 B Feedback Pin. Through an external resistor divider network, FB senses the output
voltage and regulates it. The feedback threshold voltage is 410mV.

6 GND Ground Pin.

7 OUTP Internal Schottky diode anode pin.

8 SW Power Switch Pin.

The exposed pad is GND.
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Ordering Information

HCR6613 /

Circuit Type

L TR: Tape and Reel

Package:
M8E: SOP-8(EP)

ADJ:
Adjustable Output Voltage

Ordering Code

Part Numb Marking ID Junction Package Quantity
art Number (Note 2) Temperature Range 9 per Reel
HCR6613/ADJMSETR HCR6613xx -40 to +125°C SOP-8(EP) 4000, Tape&Reel

Note 2. HCR6613 is the product type and xx is the date code.

Packing Type: Tape and Reel

Eco Plan: RoHS & HF
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

HCR6613

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Input Voltage Vin -0.3t0 32 Vv
EN Pin Voltage VEN -0.3to VN \%
Feedback Pin Voltage VEg -0.3toVin \%
Switch Pin Voltage Vsw -0.3t040 \Y,
OUTN Pin Voltage VouTN -0.3t040 \%
Power Dissipation Pp 250 mwW
IJr:;r(r:tc]i?)lnR’:sSAi\Sr;at)?:r?t,( ?\l?)zigf:rﬁ( Free Air) Rua 60 "CW
Maximum Junction Temperature T, -40 to 150 °C
Operating Junction Temperature T, -40 to 125 °C
Storage Temperature TsTe -65 to 150 °C
Lead Temperature (Soldering, 10 sec) TLeAD 260 °C
ESD (HBM) - >4000 \Y

Note 1. 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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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

HCR6613

Electrical Characteristics

Ta = 25°C; system parameters test circuit in Figure 9, unless otherwise specified.

Parameter Symbol Test Conditions Min. Typ. Max. Unit
Feedback Voltage Ves Vin =_5V’ Vour =12V 4018 | 410 | 4182 | mv
IOUT =30mA

- Vin =5V, Vour = 12V . - 0
Efficiency n lout = 80MA 84.0 Yo

- Vin =12V, Vour = 24V . - 0
Efficiency n lout = 80MA 89.1 Yo
Electrical Characteristics (DC Parameters)
Ta =25°C, V|y = 3V; system parameters test circuit in Figure 7, unless otherwise specified.

Parameter Symbol Test Conditions Min. Typ. Max. Unit
Input Operating Voltage VN - 25 - 25 V
VEN =0V _ _
Shutdown Supply Current Is OUTN flowing 3 WA
Quiescent Supply Current lq Vg =2V - 2.3 - mA
Oscillator Frequency Fosc |- 0.96 1.20 1.44 MHz
Switch Current Limit I Ve = 0V - 1 - A
Switch Ve Saturation Voltage Vsar  |lsw = 300mA - 0.3 - \
Schottky Forward Drop Ve I = 300mA - 0.8 - \Y
VEN_H ngh (ON) 2.0 - -
EN Pin Threshold V
Ven L |Low (OFF) - - 0.5

Max. Duty Cycle Dmax Veg = 0V - 90 - %
Overvoltage Protection Vour |Ves=0V . 27 - \Y
Th | Shutd

ermal Shutdown Teo |- ) 150 ) °C

Temperature
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Functional Block and Typical Application

Functional Block Diagram

Bias current
VN[ o 0.41V ovP OUTN
Voltage Reference
Thermal
Startup
EN[ — &
UVLO ] SW
TS '
FB [ %
ocP
A
Oscillator || L1 —[I]GND
1.2MHz
Figure 3. Functional Block Diagram
Typical Application Schematic
1
VIN YY) o VOUT
SW OUTP OUTN
VIN R2
I HCR6613 ___c2
ore] | —EN 8
GND

R1

VOUT=0.41*(1+R2/R1)

Figure 4. Typical Application Schematic
Efficiency Curves

Efficiency VS Output Current
100

95
90
85 — —
80 -
75

—~ 70

X 65

¢C>)’ 60

o 55

§ 50

w45 — VIN=3V,VOUT=5.0V
40 ] ——VIN=5V,VOUT=12V [
22 —— VIN=12V,VOUT=24V
25
20

0 30 60 90 120 150 180 210 240 270
Output Current(mA)

Figure 5. Typical Application Efficiency Curves
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Typical System Application - Single Li Battery

Boost Driver Circuit (Vout = 5V)

HCR6613

Efficiency VS Output Current
100
22L1H
- N 90
2.5V~4.2V 5.0V |
80 — —
SW OUTP OUTN Ro 70 ~ \\\
VIN 30.9K §
— 1 —1L c2 3 60
——1UF HCR6613 — 5 |
orr 2] —IEN FB a:‘i 50 -
GND R1 40 —VIN=3V,VOUT=5.0V
27K ] —— VIN=4.2V,VOUT=5.0V
% 30
1 20 - . . . . . . . .
0 40 80 120 160 200 240 280 320
Output Current(mA)
Figure 6. 5V Boost Driver Circuit Figure 7. 5V Output Efficiency Curves
Typical Application Bill of Materials
Qty Ref Des Description Mfg Part Number Mfg
1 L1 22uH, 1A, Inductor, 3 x 3 YHNR3015-220M YJYCOIN
1 C1 1uF, 50V, Ceramic, X7R, 0603 0603B105K500NT Fenghua
1 C2 2.2uF, 50V, Ceramic, X7R, 0805 0805X225K500NT Fenghua
1 R1 2.7kQ, 1%, 1/16W, Thick Film, 0603 RS-03K2701FT Fenghua
1 R2 30.9kQ, 1%, 1/16W, Thick Film, 0603 RS-03K3092FT Fenghua
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

HCR6613

Typical System Application - Two Li Batteries

Boost Driver Circuit (Voyt = 12V)

L1
22uH

100
95

Efficiency VS Output Current

5V~8.4V 12v %
85
% ——/—&\ \\
SW OUTP OUTN R2 . [
VIN 76.8K § 7%
_ 1 1L 8 70
——1UF HCR6613 I 3
oref | —EN FB 5 e0
GND R1 % ——VIN=5V,VOUT=12V
2.7K 50 ——VIN=8.4V,VOUT=12V
45
40 v v v v v v v
= 0 50 100 150 200 250 300 350
Output Current(mA)
Figure 8. 12V Boost Driver Circuit Figure 9. 12V Output Efficiency Curves
Typical Application Bill of Materials
Qty Ref Des Description Mfg Part Number Mfg
1 L1 22uH, 1A, Inductor, 3 x 3 YHNR3015-220M YJYCOIN
1 C1 1uF, 50V, Ceramic, X7R, 0603 0603B105K500NT Fenghua
1 C2 2.2uF, 50V, Ceramic, X7R, 0805 0805X225K500NT Fenghua
1 R1 2.7kQ, 1%, 1/16W, Thick Film, 0603 RS-03K2701FT Fenghua
1 R2 76.8kQ, 1%, 1/16W, Thick Film, 0603 RS-03K7682FT Fenghua
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

HCR6613

Typical System Application - SEPIC

SEPIC Circuit (V\y = 2.5V to 18V, Vour = 5V)

L1B

| 22uH
I

2.5V~15V

L1A
22uH

—_a
1uF

oN
OFF

5.0V

C3
2.2uF

SW  OUTP OUTN
VIN R2
309k 1 c2
_ 2.2uF
HCR6613
—EN FB-
R1
GND 2.7K

Efficiency VS Output Current

©O
o
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o

~
o

A\
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o
o

Efficiency(%)
N
o

w
o

N
o

VIN=5V,VOUT=5.0V
— VIN=12V,VOUT=5.0V

-
o

o

' 100 ' 150 ' 200 ' 250 '
Output Current(mA)

0 50

300

350 400

Figure 1 0. 5V SEPIC Circuit

Typical Application Bill of Materials

Figure 1 1. 5V Output Efficiency Curves

Qty Ref Des Description Mfg Part Number Mfg
2 L1A,L1B |22pH, 1A, Inductor, 3 x 3 YHNR3015-220M YJYCOIN
1 C1 1uF, 50V, Ceramic, X7R, 0603 0603B105K500NT Fenghua
2 C2,C3 2.2uF, 50V, Ceramic, X7R, 0805 0805X225K500NT Fenghua
1 R1 2.7kQ, 1%, 1/16W, Thick Film, 0603 RS-03K2701FT Fenghua
1 R2 30.9kQ, 1%, 1/16W, Thick Film, 0603 RS-03K3092FT Fenghua
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Typical System Application - SEPIC

SEPIC Circuit (V\n = 2.5V to 15V, Vout = 12V)

L1B Efficiency VS Output Current
U %
2.5V~15V 8 ]
12V 70
FZ.CZEF ¢ ¢ 1 \\\
60 ‘\
S
SW  OUTP OUTN B %01
VIN R2 $ 40
—— 1 768K 1 c2 S 1
T wE HCR6613 [ 2r o
on col 20 ——VIN=5V,VOUT=12V
off| [ —EN ] —— VIN=12V,VOUT=12V
R1 10
GIND 2.7K 1
0 20 40 60 80 100 120 140 160 180 200 220 240 260
1 Output Current(mA)
Figure 1 2. 12V SEPIC Circuit Figure 1 3. 12V Output Efficiency Curves
Typical Application Bill of Materials
Qty Ref Des Description Mfg Part Number Mfg
2 L1A,L1B |22uH, 1A, Inductor, 3 x 3 YHNR3015-220M YJYCOIN
1 C1 1uF, 50V, Ceramic, X7R, 0603 0603B105K500NT Fenghua
2 C2,C3 2.2uF, 50V, Ceramic, X7R, 0805 0805X225K500NT Fenghua
1 R1 2.7kQ, 1%, 1/16W, Thick Film, 0603 RS-03K2701FT Fenghua
1 R2 76.8kQ, 1%, 1/16W, Thick Film, 0603 RS-03K7682FT Fenghua
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HCR6613

1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Typical Characteristics

Output Voltage Change VS Input Voltage

Output Voltage Change VS Load Current

5 5
4 41
3\01 3 X 3
0] @
o 2 o 2
5 5
5 1 6 1
2 0] e ——— D S
[@)] (@)
T -1 © -1
= =
S -2 S -
3 -3 —I0UT=20mA 3 31 — VIN=3V
S 4] — |OUT=40mA S 4] — VIN=5V
O ——10UT=60mA o ; — VIN=12V
-5 e I B e e e e L s e e s - T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140 160 180 200
Input Voltage (V) Load Current(mA)
Figure 1 4. Line Regulation Figure 1 5. Load Regulation
Shutdown Current VS Temperature Quiescent Current VS Temperature
4.0 4.0
3.5
< 351 <
:g/ 35 < 50l
T c
g O 254
O O 204
C -
S @
3 S 154
2 254 o
5) & 104 —VIN=3V
—VIN=3V —VIN=12V
2.0 T T T T T T T 0.5 T T T T T T 1
—40  -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 8 100 120

Temperature(C)

Temperature(C)

Figure 1 6. Shutdown Current

Figure 1 7. Quiescent Current
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Recommended Output Current

Recommend Load Current Recommend Load Current
350 600
71 VOUT=5.0V
300 5001-[ VOUT=9.0V |
T 250 < 400 P/
£ = P/
= 200 = ~
o o 300 e
S 150 5
(@) O
200
B 100 3 Y
g g 7
50 100
0 0
3.0 35 4.0 4.5 5.0 3 4 5 6 7 8 9
Input voltage(V) Input voltage(V)
Figure 18. Max. Output Current Figure 19. Max. Output Current
(VOUT = 5.0V, TA =25°C) (VOUT = 9.0V, TA =25°C)
Recommend Load Current Recommend Load Current
600 300
5004 VOUT=12V | 250+ VOUT=24V | 7
2 400 // < 200
S - S
+— L~ -—
& 300 _ & 150 //
5 s = /
S 200 S 100 /
8 - g VW
- 100 // — 50 //
0 0
3 4 5 6 7 8 9 10 M 12 3 6 9 12 15 18 21 24
Input voltage(V) Input voltage(V)
Figure 20. Max. Output Current Figure 21. Max. Output Current
(VOUT =12V, TA = 25°C) (VOUT =24V, TA = 25°C)
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Package Dimensions

PKG: SOP-8(EP)

Unit  mm
E T
| ~E2 ! L 1] "
= il
alf ' 1

i R

0| -

! E1 ‘ A

Yoo
'. ]
| |
Figure 22. Package Dimensions (SOP-8(EP))
Symbol Dimensions in Millimeters Dimensions in Inches

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 5.100 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° 8° 0° 8°
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1A 1.2MHz 27V Built-in SBD Boost DC/DC Converter

Conditions of Soldering and Storage

Recommended Condition of Reflow Soldering

(°C) Peak Temperature
245 to 260°C, 10s max.
250 —
Reflow Heating Rate
1t05°C/s
200 A
o)
e
=,
@©
o 150 —
Q
£
()
|_
100 —
50 —
| Pre Heating Rate| Preliminary Heating Soldering Cooling
0 1105°C/s 130 to170°C, 50 to120s 230°C, 20 to 30s 60s min.

Figure 24. Recommended Reflow Soldering Profile

Recommended peak temperature is over 245°C. If peak temperature is below 245°C, you may adjust the
following parameters:

» Time length of peak temperature (longer)
 Time length of soldering (longer)

* Thickness of solder paste (thicker)

Conditions of Hand Soldering
» Temperature: 300°C

* Time: 3s max

e Times: one time

Storage Conditions

» Temperature: 5 to 40°C
* Humidity: 30 to 80% RH

* Recommended period: One year after manufacturing
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