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New Products Buck Converter (Integrated Switch FET)

Ultra Low Power Switching Regulator

The BD70522GUL features the ultra low power technology i N a Erergy 0 reducing the current consumption to only 180 nA during operation. This allows improvement in
the power efficiency at standby, making wearable and portable devices promising that can be operated for a long time on battery power.

Product example: BD70522GUL

VIN L1 Vout
. Input voltage range : 2.5V to 5.5V 2.5V10 5.5V 2.2eH 1.2vto 3.3V
_ Outputvoltage range 1.2V to 3.3V L | VIN - BDTOSZEEHE i U?U A D
. Output voltage precision : K2.5% 1C6NEI ve? BN Vel l:g;;;
. Output current : 500mA = O— vsEL1 pc
, Current consumption during operation : 180nA VSEB_ Ve AGND p— VP
. Standby current: 50nA VsEL2 PGND %—
,Efficiency at output current 10egA: >90% =
., Output voltage setting by pin selection BD70522GUL Application Circuit
1.2v, 1.5V, 1.8V, 2.0V, 2.5V, 2.8V, 3.0V, 3.2V, 3.3V
. Power good output
, 100% duty operation
, Output discharge function
, Various protection functions BD70522GUL Current product
Over current protection (OCP), thermal shutdown (TSD), \
undervoltage lockout (UVLO) 100 3
95 é—-—( =~
90

85 i

S 80 ,/ //

2 Z

E ;2 / Conditions

N 60 V= 3.6V s

PCB 55 Vour =3.3V |
Small CSP Package 7mm x 11mm 50 / F
VCSP50L1C 0.001 0.01 01 1 10 100 1000

1.76mm x 1.56mm x 0.57mm

typ typ max Load Current (mA)

Efficiency vs. Load Current
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New Products Buck Converter (Integrated Switch FET)

High Step-down Ratio Switching Regulator Supporting Maximum 60V Input

Power Supply Solution for Industrial Equipment

The BD9V101MUF-LB features the ultra high-speed pulse control technology i N a Puse Co n t r enhbling the highest step-down ratio of 24:1 at 2MHz operation. For
example, a voltage of 2.5V can be generated from a 60V power supply even at 2MHz operation. This allows the voltage conversion from a high to low voltage with a single
IC as opposed to the conventional conversion with two or more power supply IC, enabling the device miniaturization and system simplification.

AC 85V to 265V

48 to 60V 12v 3.3V, 1A
Current product ot 3! pc/be > peibc S| cPuU Unit
AC 85V to 265V ‘l’
e | 481060V 3.3V, 1A
New 'Z%j"[t)ec > BDYVIOIMUF-LB > CPU Unit

Product example: BD9V101MUF-LB

, Long-term supply indispensable for industrial equipment is assured.
., Direct conversion from a high to low voltage can be performed at a high step-down ratio.

. Minimum switching ON time: 9ns typ, 20ns max v BD9V101MUF-LB R
. Input voltage range : 16V to 60V (70V rating) - VIN BST _:,%%LCBST
., Output voltage range :0.8Vto55V PVIN SW 4 YN o :\;OUT
, Reference-voltage : 0.8VRR.0% EN VMON L [i
, Output current 1.0A Cn L . " Ryour Rrp:
, High-speed transient response characteristics are delivered by controllin _|Gour
, Because of synchronous rectification, an external diode is unnecessary. VREG comP Reez Bl
PGOOD RT Reonp

, Soft start to prevent rush current at power ON % fo Lo
, Power good output ICVREGH GND comp

1 L 1

—

, Various protection functions =
Over current protection (OCP), short-circuit protection (SCP),
thermal shutdown (TSD), undervoltage lockout (UVLO),

over voltage protection (OVP), over voltage lockout (OVLO), BD9V101MUF-LB Application Circuit




By increasing the switching frequency to 2MHz, the size of external
components (coils) is reduced, making the surface mounted smaller. In
addition, changing the configuration of converter step-down from two-step to
one-step enables the space saving.

Moreover, increasing the switching frequency to 2MHz has no effect on the
AM radio (MW) band.

BD9V101MUF-LB PCB
18 mm x 20 mm = 360 mm?

Current PCB
47mm X 25mm = 1175mm?

Features

Input

Part No.

Voltage
Maximum
Rating

Output
Current

QY

Input
Voltage
Range

Output Voltage
M)

Switching
Frequency
(MHz)

Control
Mode

BD9V101MUF-LB 70 1 16 60 0.8 55 1.9 23 Current

Power Good

Synchronizable
Adjustable Soft

Externally
Start

Synchronous

Rectifier
Light-Load

Efficiency

° § Over-Current
< 2 Protection
Thermal

Protection

py)
28
g

Over-Voltage
Protection

Operating
Temperature

()

Package

T
-40 +150

Nano Pulse Control®, the Ultra High-speed Pulse Control Technology

Switching buck DC/DC converters generate the output voltage while controlling the width of
switching pulses. The pulse width is increased when the step-down ratio of the input/output
voltages is lower, and decreased when the ratio is higher. When generating a voltage of 2.5V
from a 60V power supply, the high step-down ratio of 24:1 makes the width of the switching
pulse very narrow. For example, since the switching period is 500ns at the switching
frequency of 2MHz, the step-down ratio of 24:1 results in a very narrow pulse width of 20.8ns.
The Nano Pulse Control technology enables the generation of 9ns pulses.

In the current mode control, a current flowing through the coil is detected. Therefore, when the
pulse width is narrow, the circuit operation becomes unstable since the current cannot be
detected correctly due to a ringing caused by the parasitic inductor inside the circuit. Nano
Pulse Control utilizes R O H M @rsque circuit technology to stabilize the output voltage in the
current mode control even with a narrower pulse width by feeding the coil current back into the
IC without affecting the ringing.
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VIN 1
20V/div |

Switching

_— pulse width
9.5ns

VOUT

1vidiv Bl:

T

stmeliv

—

Example of Nano Pulse

V=48V, Vour=1V, fgy=2.2MHz

VQFN24FV4040




New Products Buck Converter (Integrated Switch FET)

Ultra Small Low Ringing Switching Regulator
The BD9A302QWZ, BD9B304QWZ, BD9D322QWZ, and BD9D323QWZ adopt ultra small packages, reducing the surface mounted as well as the parasitic inductance

existing inside the circuit. In addition, the ringing in the switching waveform and unwanted radiation are reduced by decreasing the trace area of a loop that has a large
variation in the switching current on the PCB.

Product example: BD9D322QWZ

BD9D322QWZ 100
, Input voltage range :45Vto18V VIN 90 P —
. Output voltage range :0.765V1t0 7.0 V * VIN - 80 =]
. Reference-voltage :0.765 VNL.6 % l 1 d
. Output current :3A Cun Enable — EN 70
, Switching frequency: 700kHz - P> Vour % 0
,Integrated switch FET: 80mq, 1§ g 50
., Current consumption :0.7mA VREG é’ 40 -
. High speed transient response characteristics == Cour b - CO”_d't'O”S il
with constant-on-time control ss Vin =12V

. Light-load high-efficiency mode e Lo L Ra 20 Vopr =20V
. Adjustable soft start ; ; - = 10
, Various protection functions 0

Over current protection (OCP), BD9D322QWZ Application Circuit 0.01 0.1 1 10

thermal shutdown (TSD), Load Current (A)

undervoltage lockout (UVLO) o

Efficiency vs. Load Current
Space saving
Ultra Small Package
@23 @V
Output 3A

-86% ‘
—_— Large current
per area

HTSOP-J8 UMMPO00822020
6.0 mm x 4.9 mm = 29.4 mm? 2.0 mm x 2.0 mm = 4.0 mm?2 22 mm x 25mm = 550 mm?2




Current product BD9D322QWZ

Low Ringing, Low EMI
i R
¥ .:
!
The parasitic inductance and unwanted radiation are e > f
reduced by decreasing the trace area of a loop that has a s e : S :
large variation in the switching current. 2V/div 10ns/div 2V/div 10ns/div
Vin O 'J Switching Waveform
1 30
— k]
pu— § _I‘Y“Y“Y“\TO Vour 70
S 60
S |
o J’:Ll T £ 50
GNDO O GND £ o
& N
-10
-20
=30
30M SOM TOM 100M 200M 300M S00M 700N 16

Frequency [Hz]

EMI Waveform

Features
Input
Voltage | Output Switchin S Operatin
Input Power g P Output Voltage g Control | - |8 = 1= P 9 Package
B Vi Part No. Maximum | Current v Frequency Mode S |o 3 g _ - Temperature (WxDxH mm)
Rating 0N (MHz) O |2 (S5 S S|lg S )
S 8|Sk s8|E¢
& |2 3|58 go|85s
o (< (20 O a
Recov|Recov UMMPO008AZ020
. BD9A302QWZ 7 3 2.7 55 0.8 (Vinx0.7) 1 Current - - ery ery -40 +85 (2.0%2.0x0.4
. Recov|Recov UMMPO008AZ020
BD9B304QWZ 7 3 27 55 0.8 (Vinx0.8) 1/2 On-time Deep - . -40 +85 (2.0x2.0x0.4
0.765 7.0 . Recov|Recov UMMP00822020
" BD9D322QWZ 20 3 45 18 (Vinx0.07)  (Vinx0.65) 0.7 On-time - ery ery -40 +85 (2.0x2.00.4
0.765 7.0 . Recov|Recov UMMP00822020
BD9D323QWZ 20 3 45 18 0.7 On-t| - - -40 +85
Q (Vinx0.07)  (Vn%0.65) f-time ery | ery (2.0x2.0x0.4
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New Products | Boost Converter (Integrated Switch FET)

Low Power Consumption Low Input Voltage Operation Switching Regulator

The BU33UV7NUX is a boost DC/DC converter, which generates a voltage of 3.3V from a single- or double-cell power supply. The startup voltage is low at 0.9V. Once
started up, it can output 3.3V until the battery voltage drops to 0.6V. In addition, since the current consumption is designed to be low with the supply current being 13¢ A ,
it can contribute to long life of the battery operation.

BU33UV7NUX BU33UV7NUX

Low Power Mode High Power Mode
Product example: BU33UV7NUX 100 A\_'
., Input voltage range :0.6 Vto 4.5V 90 - I
. Output voltage : 3.3V (+1.3%/-1.15%) — \\
, Startup voltage 09V < /

& 80 /
., Output current : 500mA (V,y > 1.8V, High Power Mode) 2
: 50mA (V,y > 1.8V, Low Power Mode) _§ 20
., Supply current : 13¢A (High Power Mode) E T/ Current product Conditions
7¢A Low Power Mode
( ) 60 i Vn=25v |

, Powerdowncurrent : 2. 7¢ A Vour = 3.3V
., Switching frequency : 800kHz ‘
, Integrated function to disconnect between the input and output when ENABLE is OFF or UVLO is activated 500 o1 0.1 1 10 100 1000

, In the High Power mode, automatic switching between PFM/PWM operations according to the load current
Load Current (mA)

, Inthe Low Power mode, saving the supply current with PFM constant operation

, Pass through operation when V> Vg1 Efficiency vs. Load Current
, Output discharge function
, Integrated voltage detector circuit to prevent cell leakage %’l‘ L-47¢ H
(detection voltage at 1.5V assuming two dry cells) . Y YY)
, Various protection functions
Undervoltage lockout (UVLO), over voltage protection (OVP), BU3SUVTNUX
over current protection (OCP), short-circuit protection (SCP), thermal shutdown (TSD), ) . PCB
c ¥ VIN VOuT T > Vour
~nY T Cour 15 mm x 18 mm
Conditions: e P AGND BeND
Battery capacity 2Ah ) o\ power Mode = e ’J’_ j’ %
Vin=t2v BU33UV7NUX | RoTE A %
- ) +120
Vour=3.3V High Power Mode e N MODE
.= 50¢gA j, Small Package
ouT
Current product 537 VSON10X3020
) ) 3.0 mm x 2.0 mm x 0.6 mm
Battery Life Comparison BU33UV7NUX Application Circuit typ typ max
DC/DC Converters Selection Guide www.rohm.com



Featured Products Buck Converter (Integrated Switch FET)

BD9x Family Lineup

R O H Md&isgle output buck DC/DC converters
provide a power supply solution that satisfies
your specification requirements based on a
matrix of input voltage and output current. In the
product name of BD9x Family, the numeric value
fdofollowing i B Deapresents the fi b u topology,
the subsequent alphabet represents the
maximum rated input voltage and the

BD9Cxxx .
Series subsequent numeric value represents the output
current.
BD9AXXX ..
BDIBxXxX Part No. Description

Series

BD9Dxxx BDIGXXX @ @ @ @
7

Series Series — —

Output Current (A)

Topology

9 : Buck

8 : Boost, Buck-Boost,
Inverting

Serial No.
00, 01, 02,

BD9EXxx
Series

Output Current
1:01A
:02A

Maximum Rated Input
BD9Vxxx Voltage and Control Mode

SIS :O7V Current Mode g O3A
: 07V On-time 4:04A

: 020V Current Mode
: 020V On-time
BDIGXXX : 040V Current Mode A O10A
Series : 040V On-time
G, V: 080V Current Mode Z : Controller
Note: There are some part numbers that do not conform with this
rule

Input Power Rail Voltage (V)

TmoO®>
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Featured Products Buck Converter (Integrated Switch FET)

3 . 3\//5\/ | n p ut BD9B300MUYV light-load automatic switching mode
Power Supply Solution for Consumer Equipment BDYA300MUV light-load automatic switching mode
The BD9A100MUV, BD9A300MUV, BD9A600MUV and BD9B300MUYV generate a low voltage of about 1.8 V from
power supplies of 5V or 3.3V.
5Vor3.3V BD9A300MUV | 3.3V, 3A
PC/Tablet board o—> or > NAND Flash Memory
______ -4-> BD9A600MUV 3.3V, 6A
1
Enable : BD9A300MUV
PWM constant
Example: Storage H 1.8V, 1A
P g | > BD9ALIOOMUV >{ DDR Memory mode
*-[->
1
1
: 2.5V, 1A -
L @—> BDYAL10OMUV Controller Conditions
T-> - DDR controller Vin=5.0V
- NAND Flash controller Vour = 1.8V
12v,3A | "IF fow = IMHz
>| BD9B30OMUV -0
Product example: BD9B300MUV Efficiency vs. Load Current
, Input voltage range H2.7V to 5.5V
, Output voltage range H0.8V to (V,,?b0.8)V BD9B300MUV
, Reference-voltage HO0.8V+1.0% PVIN PGD 15mm 8mm
., Output current H3A AVIN
., Switching frequency H1MHz / 2MHz EN BOOT
, Integrated switch FET H3 5 mq
, Current consumption H3 5 ¢ A SwW
, High speed transient response characteristics AGND
with constant-on-time control PGND
, Light-load high-efficiency mode ss
, Selectable between light-load automatic switching
mode and PWM constant mode MODE
, Adjustable soft start FREQ FB
, Power good output
., Various protection functions
Over current protection (OCP), short-circuit
protection (SCP), thermal shutdown (TSD), L .
undervoltage lockout (UVLO) BD9B300MUV Application Circuit

BD9B300MUV PCB p

























































