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Parameters Subject to Change Without Notice

DESCRIPTION FEATURES

The HM3446 is a high performance buck boost ® Integrate low Rps (on) power MOSFET
converter that the output voltage can be e Wide V| range:3.0V-20V
programed from 0.9V up to 20V through external e Wide Vo range:0.9V-20V
resistor. e Compatible with 4-switch buck-boost mode
Thel HM3446 implements the Buck Boost and 2-switch boost mode.
converter with a single inductor architecture that @  Fixed frequency 450kHz
operates from input voltages above, below or e Programmable input and output current limit
equal to the output voltage. And support 2-switch ~ ®  Output Constant Current Control.
boost mode for higher efficiency. e Quiescent current: <60uA
The integrated low Rds(on) MOSFET minimizes ® Integrate output short protection

. . - - . ® Integrate thermal protection
physical footprint, maximizes efficiency, which

® QFN3*4 package

reduces the power dissipation. Constant current

control is utilized to protect the device from APPLICATIONS
overshooting in unwanted conditions. Built-in loop

. N o . e Power bank systems
compensation simplifies the circuit and design. _
_ ® USB Power Delivery
HM3446 guarantees robustness with under . L
T _ ® [ndustrial applications
voltage lockout, short circuit protection and .
_ e Automotive Systems
thermal protection.
TYPICAL APPLICATION
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ORDER INFORMATION
LEAD FREE FINISH TAPE AND REELY TOP MARKING?
HM3446
HM3446 HM3446QFNE#TRPBF
XXXXXX
Notes:
1) HMC_JC__J#TRPBF
\_‘—PE! Free Y
Tape and Reel(If “TR” is not shown, it means tube)
Part No. Package Code
2) Line 1 of top marking means Part No., and the line 2 of top marking means Date Code.
PIN CONFIGURATION
TOP VIEW
z 2 9 B
8 © > E
iy B4 by g
cSP[ il T11) BST2
VIN [Q— - _
- | sSw2
PGND[ 3~ ~ 7
- E:::sn: Swi
vop -
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ABSOLUTE MAXIMUM RATINGV
VO, VIN, SWL, SW2 PN ettt ettt e e e e e e e et e e e s et e e e s eebb e eesesbaneeees -0.3V to 24V
B ST L-SW L, BSOS T 2-S VN 2 e e e e e e e -0.3V to 6.5V
PN L@ 1 U= T 1 -0.3V to 6.5V
JUNCHONTEMPETAIUIED®) ... et 150°C
Y= To LT 0T 01T = LU SRR 260°C
StOrage TEMPEIALUIE  ...ueiiii i e e e e e aeesrenannnas -65°C to +150°C
ESD Susceptibility (Human Body MOGEI) ... e e e e e e e e e e e e e naanaae s 2kV
RECOMMENDED OPERATING CONDITIONS
T o1 LAY o] =T L= A | PSSP EPURRR R 3.0V to 20V
L@ 1111 01U 1A ] 1 =T =V 0.9V to 20V
Operation JUNCHON TEMP (T3) «.euririiiiiiiieieeeee e e et e e eeeee e e e e e e e e aaeaeaeaaesseaae s s s e aeannnnnnes -40°C to +125°C
THERMAL PERFORMANCE?* 04 O
QN BX A A5, e e e e et e e e e e e e e e aaas 48...11°C/W
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Note:

1) Exceeding these ratings may damage the device.

2) The HM3446 guarantees robust performance from -40°Cto 150°C junction temperature. The junction temperature
range specification is assured by design, characterization and correlation with statistical process controls.

3) The HM3446 includes thermal protection that is intended to protect the device in overload conditions. Thermal
protection is active when junction temperature exceeds the maximum operating junction temperature. Continuous
operation over the specified absolute maximum operating junction temperature may damage the device.

4) Measured on JESD51-7, 4-layer PCB.
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ELECTRICAL CHARATERISTICS

Vin=12V, Tp=25 T, unless otherwise stated

Condition
General parameters
VIN voltage range Vin 3.0 20
VIN under voltage lockout ViNuvLo V\n increasing 2.8 3.0 3.1
VIN UVLO hysteresis VINHYS 350 mV
VCC output voltage Vee 4.7 5 5.3 \%
VCC output current limit lvee Vvee=0V 50 mA
Supply current in shut-down mode lo Vin=4V, Ven=0V 30 60 MA
EN Logic HIGH VENH Ven increasing 25 \Y,
EN Logic LOW VENnL Ven decreasing 1.6 \Y,
Switch frequency Fow 350 450 550 kHz
Switch minimum off time Tott_min” 80 100 120 ns
Buck top switch on-resistance RusbkTG") 20 28 mQ
Buck bottom switch on-resistance RusbkBG 20 28 mQ
Boost top switch on-resistance RusbstTG" 20 28 mQ
Boost bottom switch on-resistance RasbstBe”) 20 28 mQ
Feedback voltage Ves 0.885 0.9 0.915 \%
Input average current limit liN_Lim Ri=10ma 2.85 3 3.15 A
B R2=R3=3kQ;
OLIM pin output current sense ratio KoLim lo=2A 4 5 6 MA/A
OLIM pin regulate voltage VoLm 400 mV
Output average current limit lo_Lim RoLim=40KQ 1.9 2 2.1 A
Buck region, (IL Valley) 5 Vvee>4.8V 7
Boost region, (IL Peak) \coupua Vvee>4.8V 7 A
Protection
Thermal shutdown threshold® Tshut 150 °C
Thermal recovery threshold® Trec 130 °C
Notes:

5) Guaranteed by design.
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PIN DESCRIPTION

Pin No. Name Description

1 CSP Positive terminal of current sense.

2 VIN Input pin, place bypass capacitor close to this pin.

3 PGND Power Ground.

4 VO Output pin, place bypass capacitor close to this pin.

5 FB Output feedback pin.

5 OLIM Output current limit program pin. Connect a resistor to GND to set the maximum
average current. And in the light load, it could be output current detection pin.

. EN Enable control pin. Forcing the pin below 1.6V shuts down the converter, reducing
quiescent current. Once the EN pin rises above 2.5V, the IC is turned on.

8 BSTL VO side bootstrap supply pin for top switch. 0.1uF capacitor is connected between
BST1 and SW1 pins.

9 Sw1 VO side power switching node.

10 SW2 VIN side power switching node. Connect to SW1 with inductor

1 BST2 VIN side bootstrap supply pin for top switch. 0.1uF capacitor is connected between

BST2 and SW2 pins.

12 TEST Test pin. Tie this pin to GND for normal operation.

5V LDO for power driver and internal circuit. Must be bypassed to GND with a

13 vCC
minimum of 10uF ceramic capacitor for stable operation.
14 GND Signal GND.
15 CSN Negative terminal of current sense.
Notes:

Highlighted pins are high current pins

BLOCK DIAGRAM
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HM3446

TYPICAL PERFORMANCE CHARACTERISTICS

Vin =12V, Vo = 5.0V, L = 3.3uH, Co = 40pF, TA = +25°C, unless otherwise noted

Steady State Test
Vin=12V, Vo=5.0V
lo=2A
VO.AC
100mV/div
Vswa H !
5V/div J "‘}_‘ 1
) r— “‘
L N /\/\,’\/\’\v \
2A/div EF
‘ 2us/d|v ‘
Heavy Load Operation
2A LOAD
Vouc 'Wm
100mV/div e ._,. R 'L' d
szz‘ O S N I: Wb I
5V/div '_J ] -5'*- b -
I N, /\ / FAN
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2us/d|v

Short Circuit Protection
Vin=12V, Vo=5.0V
lo=1.93A-Short

Vin

10V/div

)

Vo

5V/div

Vsw2
10v/div

It

2A/div &

20ms/div

Startup through Enable
Vin=12V, Vo=5.0V
lo=2A(Resistive load)

ven o
5V/div o ;
Vo
5V/div
I
Ve __I Hﬂ\ AL
10V/div
I, B
2A/div i Toeiiii
400us/div
Medium Load Operation
1A LOAD
VO.AC
100mV/div
Vswa
5V/div
I
2A/div
2us/d|v
Short Circuit Recovery
Vin=12V, Vo=5.0V
lo=Short-1.93A
Vin
10V/d|vE
Vo
5V/div
VSWZ
10v/div
I
2A/div

20ms/div

Shutdown through Enable
Vin=12V, Vo=5.0V
lo=2A(Resistive load)
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5V/div
VSW
10Vv/div
I
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Light Load Operation
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VO.AC
100mV/div
.
VSWZ lllllllllllllllllllllllllllllllllllllllllllll
5V/div " i
Lo AN
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Discharge I-V Curve
Vin=12V, Vo=5.0V
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Discharge I-V Curve @ Vo=5.0V
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FUNCTIONAL DESCRIPTION

HM3446 is a monolithic buck-boost DC to DC
converter that can operate over a wide input
voltage range of 3.0V to 20V. The output voltage
can be programmed between 0.9V to 20V and
deliver 3A of load current. Internal, low Rpson
N-channel power switches reduce the solution
complexity and efficiency.

Flexible Buck-Boost Converter

The HM3446 contains flexible buck-boost
converter for either buck or boost converter.
When V) is higher than output voltage, it is a
buck converter. When V,y is lower than output
voltage, it is a boost converter.

The DC-DC converter utilizes proprietary single
inductor current-mode control to guarantee
smooth transition between buck and boost
operation with better dynamic response and
cycle-by-cycle current protection.

HM3446 regulates the output voltage and output
current.

Output Voltage

The output voltage is set by an external
feedback resistive divider. The feedback signal
is compared with internal precision 0.9V voltage
reference by the error amplifier. The output
voltage is given by the equation:
0.9(V)x(R, +R;)

RS
Where R; and Rs are defined in typical
application figure.

Vo V)=

Programmable Input/Output Current
Limit

As shown in figurel, the current sense resistor
Rcs should be placed input terminal or output

terminal and closed to the Riser. The
input/output current limit is set by Risgr and Rcs,

which is optional. If the input/output current limit
is not desired, the CSN pin should be shorted to
VCC, and the CSP pin shorted to GND.

RISET (kQ)

Iino um(A) = x10(nA/A)
- Res (m€)
_ Riser _ Ruser
N m—CsN YO _w—csp
Re3 Riser, R Riser
wW— CSP WV—| CSN
- -

(a) Input current sense (b) output current sense

Figure1. Programmable current limit
If the input and output current limit are all
necessary. The secondary output current limit
can be programmable by Ropm pin.

IOiLIM (A) = w
ROLIM (kQ)
If the output current equals to the lo v, the
output current loop begins to work, it turns down
output voltage to limit the output power. When
OLIM is not used, it should be shorted to GND.
When output is shorted to ground, the HM3446
works as a buck converter, the output current is
continuously sensed and limited to lo (v. When
the output short is removed, the regulator
comes into normal operation again.

x 0.2(A/pA) x 1000

VIN UVLO

When V| decreases to Vin_uvio, the discharging
process is terminated. When the V| recovers
and is larger than Vi uwo, the HM3446 can
re-discharge if the Vgy is still high.

Thermal Control

When the junction temperature of the HM3446
rises above 135°C, it begins to reduce the
output power to prevent the temperature from
rising further. If the junction temperature of the
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HM3446 rises above 150°C, the discharging 1. Place the input decoupling capacitor as
process stops. close to HM3446 (VIN pin and PGND) as

possible to eliminate noise at the input pin.
Shut-down Mode The loop area formed by input capacitor and
The HM3446 shuts down when voltage at EN GND must be minimized.

pin is below 1.6V. The entire regulator is off. 2. Put the feedback trace as far away from the

inductor and noisy power traces as possible.
PCB Layout Note

3. The ground plane on the PCB should be as

For minimum noise problem and best operating large as possible for better heat dissipation

performance, the PCB is preferred to following
the guidelines as reference.
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Reference Design

Reference 1: Input and output current limit set
VN 3.0V~ 20V

Vour. 5.0V
Inum: 3A
lo um: 2A
Cs L Ca
0.1uF | 3:3WH 0.1uF
BST2 sSw SW1 BST1
VIN*  VIN rH , m VO e
CJ_ Ql_g,—l [ Ra
FB 100k

22F ra
1 Qﬂ? %LQZ e
On
3k
ol HMaage [

R13 R OLIM
3 | !
10mR}—w— CSP Cs Roum
[
= 3k ND & I 40k

VCC GND PGND TEST G

CleOuF l
< -

Reference 2: Only output current limit set
Vi 3.0V ~ 20V

W

VOUT: 5.0v
IO_LIM: 2A
L
Cs Ca
Lo
0.1pF | 3-3uH 0.1pF
BST2 Sw2 Swi BST1
VIN \VIN r;il—' VO VO+
CJ. 33 1 o .
IzzuF Q3 QL gl 3100k
— —|
4 Q2 Rs
On
R
EN o2 \VO-
ol - HM3446 o=
R, 3R
OLIM CSN 10mR
RoLim 2k =
oR VCC GND PGND TEST

1
CleOuF
v -
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Reference 3: 2-switch mode and no current limit
Vin: 50v~10V

Vour: 12v
lo: 0~2A
L
MM
G 3.3uH Ce
- !
|0_.1|uF 0.1pF
BST2 sSw2 Swi BST1
VIN VIN VO VO+
IZZp.F Q3 QL gl —Fr00k
[y re| 2 Rs
¢ e E

On

ool = HM3446 =

OLIM oSN
RoLim
OR TEST GND PGND VvCC
l CT 10ur
-4 - <
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HM3446

PACKAGE OUTLINE

QFN3X4-15

unit: mm

[

LASER MARK

/ PIN 1 |.D.

TOP VIEW SIDE VIEW
DETAIL A
~ ‘:'“/‘\

SIDE VIEW

BOTTOM VIEW

STYMBOL MITIN

10

0|0|z

AN .1

=) O. .25
=3 O. .19
B2 O O. 22
D 4.1 0
E S.10
= 0.0
= .10

H

< OC.1 5 O.355
L 0. 50 O.50
[y 1.15 1.35
L= 1.7 .52
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