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1. What is ROHM DC/DC Designer?

1.1 General Description

Use the online design tool "ROHM DC/DC Designer" to easily simulate the application circuit on the Web before actual
parts evaluation. You can confirm the basic characteristics such as efficiency, loop stability and transient response by

only 3 steps

You can freely change the constant and the input signal of external parts; it can significantly reduce the time of IC and

parts selection.

Easily design by 3 steps

1.2 Applicable Products

» Switching regulator with built-in FET

- Switching regulator controller for external high current FET

1.3 System Requirements

The following environment is necessary to operate ROHM DC/DC Designer.

+ Adobe Reader®

* Microsoft® Silverlight®

This tool can’t be run on Microsoft Silverlight unsupported browser.
Confirm in the following "System Requirements" URL for browser compatibility of this tool.
(https://www.microsoft.com/getsilverlight/get-

Qutput report
of PDF file

started/install/default.aspx?reason=unsupportedbrowser& helpmsg=ChromeVersionDoesNotSupportPlugins&v=4.

0.50826.0#")

Please note that you cannot use the latest version of "Google Chrome™".
"Internet Explorer®" is the recommended browser to use this tool.

Trademarks:

® Adobe Reader® is a registered trademark of Adobe Systems Incorporated in the United States and other countries.
® Microsoft® Silverlight® and Internet Explorer® are registered trademarks of Microsoft Corporation in the United States

and other countries.

® Google Chrome™ is a trademark of Google Inc.

1.4 Notes

Before using ROHM DC/DC Designer, please confirm that you have read the disclaimer.
The results provided by ROHM DC/DC Designer are based on experimental results using ROHM evaluation
boards and cannot be guaranteed. In addition, ROHM DC/DC Designer offers reference results, not guaranteed

results.

Please note the characteristics of external parts.
ROHM DC/DC Designer specifications are subject to change without notice.

1.5 Questions/Comments
For inquiries and/or comments, please contact us at: https://www.rohm.com/web/global/contactus

www.rohm.com
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2. Access method
The following are three methods to access ROHM DC/DC Designer.
® Via ROHM’s homepage (http://www.rohm.com)
® Via the individual product page
® Via parametric search page of switching regulator products (http://www.rohm.com/web/global/search/parametric/-
[search/Switching%20Requlators)

2.1 Via ROHM’s homepage
m TOP of the homepage

COMPANY | CSR | NEWS | MYROHM LOGIN | CAREERS | CONTACT US GloballUs - Englishv n m

Products Applications Sales & Support Buy or Sample v
» BDgx series
High Performance @
-r,/rf, ol e ‘/ﬁv—r'ﬁfﬂ
)G JL COUI L1 ER
Fast transie,
// L!
ICs. Discrete Gnductors Passive Components Commercial Products

ansistar: = Resistars = LED Lighting
= Diodes = Tantalum Capacitors = Intel Chipset
Power Devices Modules (Sub Systems)
» 5iC Power Devices - k lules
» IGBT - mmunication

= Contact Image Sensor Heads

= Printheads

= Batteryless Radio Module
(EnOcean)

= Communication LS
= Audic & Video
= Speech Synthesis LSI {LAPIS)
= Microcontrollers (LAPIS)

S1{LAPIS)

cal Sensors

.
.
.
. nfrared Communication

= Remote Control Receiver

m Power management / power supply IC page (switching regulator)

Switching Regulator

ROHM's switching regulator series (DC/DC converter) are available with or without integrated FET (boost/buck/boost-buck) and from
single-channel to multi-channel system power supply configurations for broad compatibility.

‘ ‘ AN -
‘ slefa ol DA e8| Evaluation Boards - = DC/DC Converter %’;‘;mg::;'re
EELLLIEELE  Order Page Selection Guide : :

* L - Selection Guide

» Switching Regulators (Integrated FET) (147)
» Switching Regulators (Controller) (21)

» Multi-Output Switching Regulators (15)

» Integrated Surface Mount Power Modules

mParametric Search of Switching Regulator
(http://www.rohm.com/web/global/search/parametric/-/search/Switching%20Regulators)
ROHM DC/DC Designer corresponding to the individual product activates by clicking the "D button".

Producs  Appliestions  Sales&support  BuyorSample (SIS

HOME | POWER MANAGEMENT | SWITCHING REGULATORS

SWITCHING REGULATORS

y
P A Evaluation Boards ~DC/DC Converter fromatie
Support Page [T ‘;r.quuw. Guide s Yo Guide

]

¥ ¥
= =

X
=

HEEEEERL

A
g
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3. Usage Instructions
3.1 Activating the ROHM DC/DC Designer
A new window opens when you activate the ROHM DC/DC Designer, and the simulation result on the basic
application condition is displayed. A recommended circuit is displayed in the initial display. This display can be
changed to show each characteristic data by using the Function button.

3.2 User interface description
3.2.1 Setting parameters
Please choose "Setting Parameter" tab on Function button. (This is the initial image displayed at startup)
In “Setting Parameter”, input the power supply specifications, external component values and transient
response parameters in this screen. It also displays the basic application circuit diagram.
In the basic application circuit diagram, the external components with settable values are colored blue.

Power Supply I/F Reset Button Produqt Selectable_ChanneI button
\ Information (Only Multi Output Products)
PR £ ——
N \ROHM DC/DC Designer | Coregeny e S e :
e e e e e e e e e e ===
====== User Design . Min  May
. |
Slmulate : ::Dt““ ;}(\:I:tqe 5V 2.7 = 5.5V 1 Setting Parameter | Steady State| Loop Response  Load Transient| Efficiency | Download Design
utpu age 1.8V 0.8 = 3.5V
BUtton nOutput Current 3 A n_ - 3_ A I Product Name: | BD9A300MUV
| Swiching Frequency 1000 kHz 1000 = 11000 kiz!
Sinvalate Raset * Refer to the datasheetl in order to decide the external components.
v | PR Gt "“"*ﬁ“—“_m_m] Function Button
/ | Res o/ k2 WBesigned 1 BDOA300MUY (Change status)
I Resa: 12|k LOutput voltage |
External | Re 0 m:,_ 18V | o e
Crs 0| pF by Ui - =
parts I/F - I | = j Ll soor
. gcn 10/m I MODE_mopE sw
ouT 44 UF - L
| R S el - Enabie ey
| = e —
| R 91kl 0o I8 £
| Cn 10/uF | Conni | lacno pono 1J
L _BRe [ 10, moy R [ L L Rex ||
___________ 1L
" Load Transient Parameters : = =
1 nitial Current ¥ . . . . .
/ il 1 Basic Application Circuit
. 1 Delay Time 3 msecl i
Transient | |  rierime 100, usec | | F———— D_' a_gfaqm
Fall Time 100 usec | nt 1 ner
Response I/F : i e | et R VotageVeer |03V |
L Perod 7| msec \
\

Internal Reference Voltage
Output voltage value 9

that is calculated by the feedback resistor

www.rohm.com , 4/17 12.Apr.2016 Rev.001
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3.2.2 Steady State display
Please choose "Steady State" tab on Function button.

In the Steady State screen, “input power supply specifications”,
output voltage ripple waveform" and "input voltage ripple waveform" are displayed.
output ripple voltage" and "input

current waveform",
In addition, you can confirm "Duty Cycle",

ripple voltage".

inductor current peak value",

L)

*It supports only operation in Continuous Conduction Mode (CCM).

Select “Steady State” tab

switching terminal waveform",

inductor

3.23

. Category Name: | Buck (Step-Down) Switching Regulator
ROHM DC/DC DeSIgner Product Name: BDIAIDOMUY
User Design Min Max
Input Voltage 5V 2.7 - 5.5V Setting Parameter Steady State| Loop Response | Load Transient | Efficiency | Download Design
Output Voltage 1.8V 0.8 - 35V
Qutput Current 3A ol - 3 A Product Name: | BD9A300MUV
Switching Frequency kHz 1000, - 1000 kHz
Simulate Reset | = @ = SudlohinQUEBAIOME — - — ———
lg = —] | E— \
Application Circuit Parameters = I
135 : : : —— -
Reass 15/kn ' iz 2 Switching terminal waveform Tomcme T
Rraiz 0 kR Designed 5> | ! 38)% |
Rrs2s 12/ k@ Output Voltage | 3 02350 05 1 15 I = —— -
R R, T psec) _ o o e e —
c:“ g :: 2|V I_ oWl MG or CUrfeht WaveTorr — = = = = 1 Duty Cycle
L3 1.5/uH | E- R |
DCR 10/mn 38 ¢ Inductor current waveform I} Peakinéutor Curnt
e I
Cour 44| uF o I 3.384)a
13 26 . | e — | || e SRR
ESRco 5 mn £ 05 1 15 H |
Cma 2700 oF E X S L L Rt S e e P C LR S NG
Cma 0/ pF I' o Oarped Vekigs Riopla Wevslorm , Current Peak Value
R 9.1/kn e T e e
x 2 152 Output rippl 1| Peak-to-peak
™ 10/ £ s utput ripple || vourRene 1
ESRg 10, mQ 3 L
: = waveform " 4o 1
0 0s 1 s QLITSIE=E—ES
Load Transient Parameters I T G : ! i
——————————————————————— Output Ripple
Initial Current BTBlA: e e tm  a  f -
Pulsed Current 2.25 A I i Input Voltage Ripple Wavelorm p Voltage
—_— I 2 1
D =
.elav.ﬁme 3 msec 5 : —\ G i
Rise Time 100| usec | ¥ 0 Input ripple waveform | Peakcto.peak .
Fall Time 100| psec = E \I/ V“"R:»;Eaz
Pulse Width 3.9| msec 1 £5 a0 3 ; " ,I ===
Period 7| msec I Time (usec) -
_______________________ Input Rlpple
Voltage

Loop Response display

Please choose "Loop Response" tab on Function button.

Loop Response screen displays Loop Characteristics from the conditions that have been entered by the
user.

Because "Phase Margin", "Crossover Frequency" are displayed, you can confirm the stability of the feedback
loop.

*It supports only operation in Continuous Conduction Mode (CCM).

I ”
Select “Loop Response” tab
. LAIBgOry NBMY: | SUh (@R UTIYy Sy neyuam o 4
m ROHM DCIDC Des@ner Product Name: BDYA300MUY
User Design Min Max
Input Voltage 5|V 2.7 - 5.5V Setting Parameter |Steady State |Loop Rs ponse| Load Transient | Efficiency | Download Design
Output Voltage 1.8V 0.8 - 3.5V )
Output Current 3A 0 - 3 A Product Name: | BDOA300MUV
Switching Frequency KHz 1000 - 1000 kHz
Simulate Reset [ Gain
B (7] Phase
Application Circuit Parameters L e, T -
Rreu1 15 k0 I o 200 1
Rraiz 0/kQ Designed | 1
Rrgat 12 kn Output Voltage | 60 150 1
Rrez2 0 ko 1.8|v |
tr 0/oF | e S Phase 00 :
L 1.5 uH | T
DCR 10/ma | = g 25 s
Cour 44 pF N ™ 2!
ESRco 5 ma I g N ]
| €9 ~ S o 8
Cma 2700 oF i e W i!
Cma 0/ pF | ™~ \ =1
R 20 - 50
™ 9.1 ki 1 <\ 1
Cmw 10| wF 1 e 1
ESRa 10, mp | o \—t -100 |
! 1
Load Transient Parameters | -60 150 1
Initial Current 0.75 A |
Pulsed Current 2.25 A 1 -20 v T v -200 !
Delay Time 3 msec : 100 1000 . 100000 100066 |
Rise Time 100 psec i ] 4
Fall Time w0 e PHase Margin g
Pulse Width 291 mase T~ | pnase margin 64.4deg | Crossover Frequency 537z |
Period 7Zimsee e e - - - 1 —R _______
Crossover Freq uency

www.rohm.com
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3.2.4 Load Transient display

Please choose "Load Transient" tab on Function button.

The Load Transient screen displays “Transient Response” by the inputted power supply specifications and
external component value.

Load condition of the transient response can be set by the transient response characteristic setting I / F
*It supports only operation in Continuous Conduction Mode (CCM).

Select “Load Transient” tab

H Category Name: | Buck (Ste -Down) Switching Regulator
N ROHM DC,DC DeSIQner Product Name BDOA30OMUY
User Design Min Max
Input Voltage 5|V 27| - 5.5V Setting Parameter Steady State|Loop Response | Load Transient | Efficiency | Download Design
Qutput Voltage 1.8 V 0.8 - 3.5V )
Output Current 1A 0 - 3A Product Name: | BDOA300MUV Graph Control Icons
Switching Frequency kHz 1000, - 1000 kHz /
Simulate Reset =
[ AR R ™ )
Application Circuit Parameters B E 4 B e = 1
Rraiy 15 ko | 1815 1
Rrsiz 0 ko Designed 1 s md |
Rraat 12 k0 Qutput Voltage Iz 1505 4
Resz ok [ Lafv . Output Voltage :
cre 9o 1E Waveform |
L 1.5 uH 1 E 1.79 I
DCR 10/mn 13 s !
Cour 44 uF S |
ESRco 5/mn ! 1775 L I
Cmt 2700 pF I 1 2 3 L 7 3 s 1y
Cma 0/ pF e P e e —
i il e m e — = - e R T |
Cm 10| uF | 1
ESRq 10 mp lz ! I
13 18 i |
P 4 : Load Transient Parameters } I é 18 Load current |
Initial Current 0.75| A Iz 14
o
/ 1 Pulsed Current 2.25 A 13 12 Wavefo LU !
. | Delay Time 3 msecl 13 , ‘ \ !
Transient| | rsetime 100 wsec | | | | !
Fall Time 100 psec | 075 T t T T |
Response I/F ! ) 1 H H 3 H [} 7 5 3 10
p 1 Pul?e Width 3.9 msec | | Time (msec) |
Period Shiasent 000 Mo i e e v s e i e i -
e |

3.2.5 Efficiency display

Please choose "Efficiency" tab on Function button.

The Efficiency screen displays efficiency properties from the input power supply specifications and external
component conditions.

For products that have the PFM control mode, it will display both PWM mode and PFM mode.

Axis selection button

(Only for PFM control products) SELEE L EEET (D

@ ROHM DC/DC Designer C:'egw e S—
roduct Name: BDOA300MUY
User Design Min Max
Input Voltage 5|V 2.7 - 5.5V Settin} Parameter Steady State |Loop Response | Load Transient | Efficiency | Download Design
Output Voltage 1.8V 0.8 - 3.5V
Output Current 3 A o - 3 A product Name: | BD9A300MUV
Switching Frequency kHz 1000 - 1000 kHz
Simulate Reset X Axis | Logarithmic  » | I 52 PWM (%)
i e 4 1 PFM (%)
Application Circuit Parameters
b -t L E X EEEE R L EE LR E X KN =
Rren 15 ko I I
Rreiz 0/kQ Designed | — |
Rrea 12 ko Output Voltage 1 - :
Rrez 0k 1.8V | ® -
Cre 0| pF 1 / !
Ly 1.5/uH ™ |
DCR 10 ma ! 7 I
Cour 44| UF 1 z 60 4 /, "
ESRco 5/ ma Iz / 1
Cma 2700, pF 1.3% l
Cma 0 pF 15 40 1
R 9.1/k0 1 I
Cm 10| wF ] 30
ESRq 10 mn I |
N 20 / |
Load Transient Parameters 1 10 /,/'J' !
Initial Current 0.75/ A | B |
Pulsed Current 2.25/A : ’ I
Delay Time 3 msec I o Lo . 0 ! |
Rise Time 100, psec i s W e e i i Wi it i -
Fall Time 100 usec
Pulse Width 3.9 msec Efficiency I
Period 7 msec

www.rohm.com
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3.2.6 Download Design display
Please choose "Download Design" tab on Function button. Please wait while each output display result is
saved. The Design Report (PDF file) is ready for download after a filename is displayed. Please click the
"Download" button to download it.

Select “Download Design” tab Design Report File Name

ot e [ g i gy . [ Bk g
PR  ROHM DCIDC Designer s = w ROHM DC/DC Designer s o e
s — P e
- [ i Jon Tramen iy [Pt st Sy [ a3 sy sotiog racam e} enaty oo Ao o Trimect | cercr [Gomitont pmien
v s o8 35
[ T T pe— A e 8 s O
1008 b W e 000, bsxz
Rt fr—— Rt

Save Simulation Result. .

Download
Button

mDesign Report example (Ex.BD9A300MUV)

ROHM DC/DC Designer

BDIAINOMUV. ROHM DC/DC Designer BDIAINOMUV
w ] ROHM DG/DC Designer 2. Steady State 4. Load Transient

W ROHM DC/DC Designer W ROHM DC/DC Designer

| Product Name | BD9A300MUY

| Topology Buck (Step-Down) Switching Regulator

[
| Type Non-Isolation

1. Design Result
W ROHM DC/DC Designer

3. Loop Response 5. Efficiency
B roHM oc/oc Designer

B RoHM oc/oc Designer

P — " aFebanie © 010 RO o, L A1 e s o 4Femane © 200 RN G, U A8 ot et £ ko s

Disclainer

ISOFRYS 60 TS a1 omTROTf ke 1 ot bt 1l 65 0 YO 1 Yot WRGRIGNof N e

2. This lochnical infommaton TR 10 Sugpon Users WO, darckon OIS aICH CORGRrERts PN
b, o ot e .
S, aton et Sn Gl of M % Sl 4 upase o okTanGe. ik 8 s of

e
R does R —
SEERon il St o SV 117 5 34 D U 5 P D

a1 SIS o LUBIITY FOR A DAMAGES WHRTEOEVER ARSING OUT OF T MFORMATION
CONTANED i TS G
Yau are solely of design, iy
S o A B ANGARG & A o ' compant: WRyng 88 Wil oo Bl o0t o

kel . ® "

3 T e - 50 AS 35 .

A SR DT EXPREBELY O ML EDLY. HAKE AR WARAIINTY OF ANY ND ICLUONG BUT

RO LARTED TONMARNTES OF AUNLASILTY, FUNCTIONALTY CORRECTIESS, MERCHANTABIUTY
FITAESS FORPAATICOAR PLARD:

4 e i i faraion
et iy

S
C e e et e
o Disclaimer e
P ...
S ek 17
E ot i e e s, it (o 1
Dt g ot e . e ki, ot ks ot ke
e e e s

o
UMILESS GTISCRWISE AGREED IN WRITING Y ROMM IN ADVANGE, ROHM SHALL NOT E [N ANY WAY
RESPONSIBLEOR LIABLE FOR ANY DAWAGES._ EXPENSES GR LOSSES INCURRED BY YOU OR THRD
PARTIES ARISING FROM THE USE OF ANY RO PRODUCTS OR INFORMATION FOR SPECIRC
APPLICATIONS.

et Medica Exipmart Gassifcaton o the SpeciicAppications
L 1 S 11 &

inclucing but ot rstad ta
Akt G S90S T S ki GHNAD0 10 8 S 1 O 16 YO P s

8 1 oo ausat chal you ue in ary Wy WASSoover the praccn Sasrinad In 1hs tachnicsl infoamaton and the

s e p—

e puechasing or usesg ROWNN s pro3ucts, Tou U Fefer 1 and Cortply e e st vorscn of o retss
echnica bt abon fs procics
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3.3 Design Flow
The basic design flow are as follows:

* Input Power Supply Specifications

Input External Components Values

» Change Conditions (7his step can be skipped)

Run Simulation

» Check Simulation Result

* Output Design Report (7his step can be skipped)

%
>
>
¥

3.3.1 STEP1: Input power supply specifications
Please input power supply conditions (input voltage, output voltage and output current).
For products that can change the switching frequency, input the switching frequency.

STEP1 Displays the product specific values

/
[ roHmocnc Designe/ oot " Ry
Power Supply I/F 1"~~~ = 7 rowen TN T e <
1 g’::::‘:;;:;e :: :: (Z); : ;: : : Setting Parameter | Steady State LoopiesEmf Bat:fri_nsiﬂl J_Efﬁiiertv E)ounload Design
Output Current 3A o| - 3 A Product Name: | BDOA300MUV | Ay Setting has been changed. |
| Switching Frequency kHZ| 1000 - | 1000 kuz | L= —J
————— —_———— e o) * Refer to the datasheet in order to decide the external componems_\
Simulate Reset
Application Circuit Parameters This message is dlsplayed when
Rrpi 27/kn q
- ‘ 0k Designed E— setting has been changed
Rreat 18 k0 " Qutput Voltage
R rezz 0 ko 2|v —
1) 0/pF -
The value of RFB11, RFB12, RFB21 and T Ok ook uooe Sy,
RFB22 are automatically changed depending T T Enabe gy oL iR
. VT Cour
on the inputted “Output Voltage”. — Reas ] [©n]
: : = 1o TFo.01F ™ FB/ = -
R .1k I el
i = uf = Cr | | AGND_ PGND Rens |
ESRq 10/ mn R.m[tl]c.«.; é ; R;.,,)]
Load Transient Parameters e -2
Initial Current 0.75 A
Pulsed Current 2.25/A
Delay Time "3 msec
Rise Time | 100, psec
Fall Time 100 psec Intemal Reference Voltage : VREF 0s8\v
Pulse Width 3.9 msec
Period 7 msec
www.rohm.com 8/17 12.Apr.2016 Rev.001
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3.3.2 STEP2: Input external components values
Set the values of external components (resistance, capacitor, and inductor).

The settable external parts are colored blue on the basic application circuit diagram.

Please be careful on the characteristics of the parts shown below
+ Ceramic Capacitor

+ Electrolytic Capacitor
* Inductor

: Frequency and Temperature Characteristics
: DC Superimposition Characteristics

: DC-bias, Frequency and Temperature Characteristics

(This tool does not need the AC Resistance calculation.)

* When determining the parts values, be sure to confirm Datasheet.
m Settable parasitic parameters

DCR : Direct Current Resistance of the inductor
ESRci : Equivalent Series Resistance of the input capacitor
ESRco : Equivalent Series Resistance of the output capacitor
H Category Name: | Buck (Step-Down) Switching Regulator
@ ROHM DCIDC DeSIgner Product Name: BDOA300MUYV
User Design Min Max
Input Voltage 5|V 2.7 - 5.5V Setting Parameter | Steady State| Loop Response Load Transient | Efficiency | Download Design
Qutput Voltage 2V 0.8 - 3.5V I— - -
Output Current 3A 0 - 34 Product Name: | BDOA300MUV L A Setting has been changed. |
kHz 1000 - w0 kw2  E=Eme==o=m=a=== 4
EXternal parts IIF p— * Refer to the datasheet in order to decide the exw components.
I Zoplication Circuit Parameters 1} . . .
g P caton clredlt Parameters i This message is displayed
FBiL 27 kn .
I Ren 0 ko Vesigned T when setting has been changed
I Ren 18 ko | Output Voltage
| Remz okal 2|v | e = 100 -
Cre 0/pF | ;
: Ls 15/6H | y lESR ﬂ L tfavin Boort—3 "W
DCR 10 mn, o OnLimoDE Juope sw+ - :
I con 22 uF _I_ i i
I esreo s mal Enablo gy (]
I cm 2700 pF | ss f
\j; *Cmo ojor | TO.01pF ™ FB} ]
: 2: 2 ::I = it | [aoNo ponD Resss |
T ! T= 1 p Recommended value
a 10/ mey Rm|| [Cme = ~ Renz[]
LT L [ fe = ]
Load Transient Parameters =
Initial Current 0.75 A
Pulsed Current 2.25/A
Delay Time 3 msec
Rise Time 100 usec
Fail Time 100 psec Intemal Reference Voltage : VRer 08|v
Pulse Width 3.9| msec
Period 7 msec

m Caution when changing the feedback resistor

When feedback resistors are changed, and if the designed output voltage value is outside the set range,
you will no longer be able to run the simulation. Please re-set the feedback resistor value so that the value

of the output voltage is properly set within the limits.

Designed Output Voltage has been failed |

- Category Name: | Buck (Step-Down) Switching Regulator
ROHM DC/DC Designer
Product Name BDYA300MUV
User Design Min Max
Input Voltage S|V 2.7| - 5.5V Setting Parameter | Steady State| Loop Response  Load Transient | Efficiency | Download Design
Output Voltage 2.8V 0.8] - 3.5V |m—mm === :
Output Current 3 A of - 3 Product Name: | BDOA300MUV &
Switching Frequency kHz 1000| - 1000 kHz L,
| i * Refer to the datasheel in order to decide the external components
€ 1 Reset

Application Circuit Parameters

Rrenn S0k o

Rroiz 0 kny Designed I BDIAIOOMUV

Rrenn 12 kn, Output Voltage |

Rsaz 0/kn 4133V |

Crs Py L ———

Ly

oc In this case, higher than the

Co g .

] specified voltage is set

Cmu 2700 pF

Cma 0 pF

R 9.1 k0

Cw 10| uF

ESR ¢ 10/ mn
Load Transient Parameters

Initial Current 0.75/ A

Pulsed Current 2,25 A

Delay Time 3 msec

Rise Time 100 psec

Fall Time 100 psec Intemal Reference Voltage : Vres 0.8/v

Pulse Width 3.9 msec

period 7| msec

Error Message

www.rohm.com
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3.3.3 STEP3: Setting transient parameters
mTransient response setting parameter
-DInitial Current
-(@Pulsed Current

: Load current value before the change
: Load current value after the change

-®Delay Time
-@Rise Time
-®Fall Time
-®Pulse Width
-MPeriod

: Delay time to load change
: Load current rise time

: Load current fall time

: Load current pulse width

: Period

Output Current

I 1
1 1
Time
. Category Name: | Buck (Step-Down) Switching Regulator Channel 1
M ROHM DC/DC Designer R Sl
User Design Min Max
Input Voltage S|V 2.7 - 5.5V Setting Parameter | Steady State | Loop Response | Load Transient | Efficiency | Download Design
Output Voltage 2V 0.8 - 7 g -
Output Current 3A ol - 3 A Product Name: | BDOA300MUV I 4 Setting has been changed. |
Switching Frequency kHz 1000/ - 1000 kHz L e e e e - = 4
= * Refer to the datasheet in order to decide the external components
Simulate Reset

Reen
Reerz
Ree1
Rrezz
Cre
L
DCR
Cour
ESRco
Cma

Cme
o_

Load Transient Parameters
Initial Current
Pulsed Current
Delay Time
Rise Time
Fall Time
Pulse Width
Period

Application Circuit Parameters

27|k

0 ki Designed
18 k0 Output Voltage

0 ko
0 pF
1.5/ uH
10, mQ
22| uF
5 mn

2700/ pF

0 pF

1A

3 A

3| msec
100 wsec
100/ psec
3.9 msec

7| msec

2|V

Transient Response I/F

Intemal Reference Voltage : Vrer 08V

www.rohm.com
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3.3.4 STEP4: Run simulation
Start by clicking “Simulate” button.

Categary Mame: | Buck (3 Oomm) Jodkriog Regwlsis | Chanel |

ROHM DC/DC Designer o I e T CLLL]  ROHM DC/DC Designer
Vier Dasion o b

sV 27~ sav [amng Pacamater) stesc stae| oo Response | Loaa Trament | Emcsency |oommions desan
T P —
L) 0 - 34 Frodect Wame: | BOBAIOMUN. A& Setting has been changed.

_____ e 1000 - | 1006 ki

[l s ] Rter 0 the datashee 1 ordes 1o decde the exiemal components

sockcation e Pl
[ B

L e
ocn 10/ma
Con e
R 3jma
Cma 2700 pf
eme o
R 1k
tn 19,
eaa 15 m0
Lo Tramsiaet Paramaters
il Currnd ia
=) —
o Time 3 maac
Fise Time 100 umec
i vima 100wt
e width ™
Pusied 7 manc

Cotagory Nama | Buck (e Doun) Swiching Regulater | | Chanoel |

3.3.5 STEPS5: Confirm "Steady State" result

In "Steady State" screen, it is possible to confirm the "switching waveform",

"output ripple waveform" and "input ripple waveform".

m Check Point

inductor current waveform",

Make sure that the inductor saturation current is greater than or equal to the peak current.
The confirmation of output ripple voltage and input ripple voltage is possible, too.

Check Peak current < Saturation current

- Category Name \, Buck (Step-Down) Switching Regulator | | Channel 1 |
m ROHM DC/DC Designer P S f—
User Design Min Max ——
Input Voltage sv [ 27-[  sslv Setting Parameter [Steady State| Loop | | efficiency | o Design|
Output Voltage 18V | 0.8) - | as|v - = =
Qutput Current | 3jA - 3 A Product Name: | BD9A300MUV
Switching Frequency 1000 kHz 1000 = 1000 kHz
) - For CCM Mode Only -
| simuate | Reset | S aem Swhiohing Wevelorm
Application Circuit Parameters g s
Rest 15k 3 2 Duty Cycle
Rz 0 kR Designed E’ L %%
R 12 kn Output Voltage 3 = 05 1 15
Reezz __Ofka T8l nductor Corrnt Wevelors
Cre 0 pF L 33
Ly 1.5 uH i 1 ,—————
DCR L 10 mo :i: 3 1 Peak Inductor Current |
Cour —uj wF i - 1 L 3.384 A 1
ESRco s mn g ® [ 1 15 -
Cma 2700/ pF Yin iee)
ema 0| oF B ” Output Voltage Ripple Waveform
Rim 9.1k }§ T oSN IS | ==t -
Ciw 10/ wF 2 18 + rene i
ESRg 10/ me 3> 'rm 4 ! OUtPUt rlpple
3 s = Y == e s I
Load Transient Parameters Lol
Initial Current 0.75 A
Pulsed Cur Input Voltage Ripple Waveform
rrent 2.25 A 0.0541
Delay Time 3 msec A e i T e
Rise Time 100 psec gz 0 !
Fall Time 100, sec : 1=e v 1 Input ripple
Puise Width 3.9 msec }’- - o5 H s I.. - 113 2}_”-. - i
Period 7, msec Time (usec)
www.rohm.com 117 12.Apr.2016 Rev.001
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3.3.6 STEP5: Confirm "Loop Response" result
In "Loop Response" screen, confirm the stability of the feedback loop and decide setting values of external
parts.

* The resulting output from this tool will not be exact because there is a difference between the
parameters of this tool and the actual parts parameters such as parasitic characteristics that depend
on PCB and implementation condition.

In order to confirm the stability and response of the system, creating an actual prototype is needed

mCheck Point

The system is required to have a phase margin of more than 45deg. (it is the phase at 0dB). It is an indicator
of the feedback loop stability. Next, the crossover frequency is set to less than 1/10 of the switching
frequency.

When the phase margin is small, there is a possibility that the output voltage has abnormal oscillation.

In that case, adjust the phase compensation constant (RitH, CitH) to establish both stability and good
transient response of the feedback loop.

(Click "Load Transient" button to confirm the transient response characteristics.)

I' . Category Name: | Buck (Step-Down) Switching Regulator annel 1
ROHM DC/DC DeSIgner Product Name BDIAIDOMUV har
User Design Min Max
Input Voltage sV 2.7| - 5.5V Setting Parameter Steady State |Loop Response| Load Transient | Efficiency | Download Design
Output Voltage 2V 0.8 - 3.5V
Output Current 3A 0 - 3A Product Name: BDOA300MUV
Switching Frequency kHz 1000 - 1000 kHz
Simulate Reset A2 Gain
v,
Application Circuit Parameters Groph AC Simulation (£ Prase
80 200
R et 27k
Rrei2 0 k2 Designed
R rea1 18 kn Output Voltage 60 4 § 150
Rrs22 0 kn 2)v Sy
Cre 0 pF 104 "'\l_*“‘r — — 100
Ly 1.5 uH .
DCR 10 mn 204 e - : S Lso
Cour 22|pF - i b
ESRco 5 mn g E
e 0 Ay L -4
Cmu 2700 pF i Y i
cma 0/ pF N\ -
R 9.1 kR 20 2 -0
Cw 10 uF &l
ESR g 10, mf -40 4 \—t -100
Load Transient Parameters 50 AL -150
Initial Current 1A
Pulsed Current 3A 80 ! ) ) 200
Delay Time S msec 100 1000 Fm::?::m:; 100000 1.000¢6
Rise Time 100/ psec
Fall Time 100 pusec g e em e e e s e e e o e e e e 1
Pulse Width 3.9 msec 1 Phiss Margin 501 0eg | LC‘D”W“"N“NW 91.2kHz |
Period 7 msec /‘ -------- K ——————

“Check |

Phase margin > 45deg Crossover frequency < 0.1(fosc)

www.rohm.com
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3.3.7 STEPS5: Confirm "Load Transient" result
In "Load Transient" screen, confirm transient response. The output voltage response will change depending
on the steepness of the load change (rise time, fall time).
There is a need to check the actual load slew rate.

w ROHM DC/DC Designer

Category Name:
Product Name:

Buck (Step-Down) Switching Regulator

BD9A300MUY

User Design Min Max
Input Voltage S|V 2.7| - 5.5V Setting Parameter Steady State| Loop Load ient |, Efficiency | load Design
QOutput Voltage 2V 0.8 - 3.5|v
Qutput Current 3 A o - 3 A Product Name: | BD9A300MUV
Switching Frequency kHz 1000 = 1000 kHz
Simulate Reset AT AP ALICAPeIS
e FA PA LY B
Application Circuit Parameters 2032
Rrear 27 ko IF
i 202
Rre1z 0 kD Designed s
R rez1 18 kn Output Voltage E 20
] |
Rrezz 0 ko 2)v s R L
Crs 0| pF -3 r
L: 1.5 pH 3 1981 [
DCR 10/mQ i 198 < !
Cour 22|pF L ]
ESRco 5/ma 1.964 - r T T
Cmu __ 2700pF 1 2 3 - ‘sm;ccj 6 7 ] 9 10
Cma 0 pF
R 9.1 k2 3
Civ 10 pF 284 | i
ESR ¢ 10, m2 z 26 ( \
5 24 |
3
. = 22 1
Load Transient Parameters E N
Initial Current 1A - 184 ‘
Pulsed Current 3/A H 164 l
Delay Time 3 msec 3 yad I |
Rise Time 100 usec 124 ‘ I
Fall Time 100 psec 1 '
Pulse Width 3.9 msec ® ! 5 3 Time nsmm.) 2 : i E ki
Period 7| msec

3.3.8 STEPS: Confirm "Efficiency” result
In the "Efficiency" screen, confirm the efficiency characteristics.

Using a small DCR inductor, a small ESR capacitor and a small forward voltage diode, you can improve the
efficiency.

Because DCR and ESR parameters are related to the stability of the feedback, a confirmation of the loop
characteristics is also necessary.

. Category Name: | Buck (Step-Down) Switching Regulator
N ROHM DC/DC Designer oy s el
User Design Min Max
Input Voltage 5|V 27| - 5.5V Setting Parameter |Steady State |Loop Response | Load Transient | Efficiency. | Download Design
Output Voltage 2V 0.8 - 3.5V
‘Output Current 3 A 0 = 3 A Product Name: | BD9A300MUV
Switching Frequency kHz 1000 - 1000 kHz
‘ Simulate Reset X Axis | Logarithmic  ~ | [57) PWM (%)

Application Circuit Parameters ] PFM (%)

Rrais 27 ko "

Rroiz 0/kQ Designed 90 4 —

Rreat 18 k0 Output Voltage ~

Rrazz 0k 2|v 80 - ¥4

Cra 0| pF

Li 1.5/uH 70 /

DCR 10/ ma

Cour 22|uF g% i

ESRco 5/ ma 5

Cmu 2700| pF § /

Cma 0 pF 40 4 v

Rmu 9.1 kn /

Cm 10 uF 30

ESR ¢ 10 mp /s 1

20 4 e

Load Transient Parameters = ///

Initial Current 14 e

Pulsed Current 3/A 0 i

Delay Time 3| msec aeot o Output Cummoc;) !

Rise Time 100 usec

Fall Time 100 usec

Pulse Width 3.9 msec

Period 7| msec

www.rohm.com
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3.3.9 STEP6: Output Design Report

At "Download Design" screen, download the resulting output of the design as Design Report (PDF file).

. Category Name: | Buck (Step-Down) Switching Regulator Channel 1
@ ROHM DC/DC Designer egey Name e —
User Design Min Max
Input Veltage S|V 2.7 = 5.5V Setting Parameter Steady State Loop Response  Load Transient | Efficiency | Download Design
Qutput Voltage 2|V 0.8 = 3.5/ v
Qutput Current 3 A 0 - 3 A Product Name:  BD9A300MUV
Switching Frequency kHz 1000 - 1000 kHz
Simulate Reset
Application Circuit Parameters
Reen 27k
Rz 0 kR Designed
L 18 ko Output Voltage
Regzz 0 k2 2|v
Cra 0| pF
Ly 1.5 pH
Gk s BDYA300MUV_5_2_3_160203.pdt
Cour 22| uF
ESRco 5/ma Dowr i
Cma 2700/ pF
Cma 0| pF
Rmy 9.1k
Cw 10| wF
ESR o 10 m2
Load Transient Parameters “click”, down Ioad Design Report
Initial Current 1A
Pulsed Current 3 A
Delay Time 3| msec
Rise Time 100/ usec
Fall Time 100/ usec
Pulse Width 3.9 msec
Period 7 msec

3.4 Other functions
3.4.1 Reset function
When you click the "Reset" button, you can revert to the start-up state. The simulation will run using the initial
parameters.

Category Name: | Buck (Step-Down) Switching Regulator Channel 1
@ ROHM DC/DC Designer gy Name e
User Design
Input Voltage Setting Parameter | Steady State| Loop Response  Load Transient Efficiency | Download Design
‘Output Voltage
‘Output Current Product Name: | BD9A300MUV
Switching Frequency
= * Refer to the datasheet in order to decide the external components.
Simulate
Application Circuit Parameters
Ry 15 ko
Rrexx 0/k? Designed
Rrea: 12 k0 Output Voltage
Rrszz 0/ko 18V
Crs 0 pF
L. 1.5 pH
DCR 10/mn
Cour 44 pF
ESRco 5 mn
Crm 2700 pF
Crma 0 pF
Rem 9.1k
(o 10| uF
ESR & 10| mQ
Load Transient Parameters
Initial Current 0.75 A
Pulsed Current 2.25 A
Delay Time 3| msec
Rise Time 100/ psec
Fall Time 100 usec Intemal Reference Voltage : Vaer 08|V
Pulse Width 3.9 msec
period " 7| msec

www.rohm.com
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3.4.2 Multi-output model

You can switch the output channel in multi-output models by clicking the "Channel" button. However, please
note that at every output channel change, application circuit resets to the initial state. Changes to power
supply specifications and external constants are not saved and reset to the initial state.

@ ROHM DC/DC Designer
User Design Min Max
Input Voltage 12V 3.9 = 30V
Output Voltage 5V 1.05| = 0V
Output Current 4A ol - 4A
Switching Frequency 350 kHz 250 - 550 kHz
Simulate Reset

Application Circuit Parameters

Rreu1 43 k0

R f812 0 ki Designed

R 8.2 kn Output Voltage

Rre2z 0 ko 4.995|V

Cr 100 pF

Li 10 uH

DCR 5 mQ

Cour 66| uF

ESRco 2 mQ

Crmua 4700 pF

Cma 0| pF

Rmi 5.6/ kn

Cm 10| uF

ESR g 10 mQ

Ry 220| k2
Load Transient Parameters

Initial Current 0 A

Pulsed Current —4 A

Delay Time 0.2 msec

Rise Time 10 psec

Fall Time 10 psec

Pulse width 0.39 msec

period 0.8 msec

Category Name:
Product Name

Setting Parameter | Steady State | Loop Response Load Transient | Efficiency {annloaﬁ Design

Product Name: | BD901SKV-M

* Refer to the datasheet in order to decide the external components.

Buck (Step-Down) Switching Regulator
BDS015KV-M

1
1 Channel 1 ||

Channel 2 |

Intemal Reference Voltage : VRer

08V

www.rohm.com
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4. Troubleshooting
If an error occurs, you will see an error screen. Close the error screen by clicking the "Confirmation" button.

Error screen Error message

Product Name: | BDIA30OMUV | | Channel 2

M ROHM DC/DC Designer Category Name: | Gz | (.channel 1

LTM «channel for the simulation doesnt remain.

ERROR or Warning

-
Confirm
Error List
Classification Message Error contents / solution
ERROR The channel for the simulation doesn't remain. Access to the ROHM DQ/DC I?e3|gner excegds an upper
bound. Please access it again after some time.

ERROR Session close. Displaying result fails for a certain period of time. Please
(Timeout happened between server PC.) reload the browser or access it again.

ERROR "Load Transient"/"Loop Response" simulation | Error is given by transient or AC characteristics analysis.
wasn't carried out. Please review a value you set.

After changing the settings, it will be displayed when you
run the "Download Design" without running the "Simulate".
Please carry out simulation.

Setting has been changed.

Warnin . b
9 Please run the simulation.

5. Disclaimer

Please confirm that you have read the disclaimers before using the ROHM DC/DC Designer.
The disclaimer can be seen by clicking the following URL.

"http://rohmfs.rohm.com/jp/products/databook/disclimer/ic/tech info/disclaimer for Isiwebtool-j.pdf"

6. Additional Notes
B When using the Internet proxy search engine
Please enable the HTTP1.1 setting of the Web browser.

When using Windows Internet Explorer, please enable all HTTP1.1 settings from Menu bar>Tools>Internet
Options>Advanced tab.

Www.rohm.com , 16/17 12.Apr.2016 Rev.001
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7. Revision History

Date

Revision

Changes

12.Apl.2016

001

New release
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