ROHM Datasheet

SEMICONDUCTOR

HEMAIF 27V ~ 55VAHN2A
1ch BIHIEESE BE DC/DC av/\—4&

BD9S201NUX-C

= HEERHE
BD9S201NUX-C (/€ ON &1 /87 —MOSFET B AHKERE: 27V ~ 55V
FHE L -EHBRBEER DC/DCaV/IN—ETT, u H::'jJ@J:T:_’"H 0.8V ~ Vi
K 2A DEREENT D EMNARETT . RA B HAER: 2 A (Max)
OF U RIEHMN 2.2 MHz £ BEAE=HNE A Y B RAYFUTEEE 2.2 MHz (Typ)
FOADFERAMNAEETT, AL > FE— FHIlfEIC ®m High Side FET ON #&#1 : 150 mQ (Typ)
LOEEGBREICEREZHLET., FMBE B Low Side FET ON i&#1 : 95 mQ (Typ)
ERERERBELTHY. LRV FHEHRETT S B vy MY URERER 0 WA (Typ)
Jir—a v EBRATRETY, m EERERE - -40°C ~ +125°C
BE nNyr—o W (Typ) x D (Typ) x H (Max)
B AEC-Q100 xfi&Note 1) VSONO008X2020 2.0 mm x 2.0 mm x 0.6 mm
B 1ch RH#AZREEE DC/DC O v/N—4
B AZEY 7T MR — MR
B AT RAFv— I
B NT—5y RHA
m (EANEERENMERGLEHEE (UVLO)
B SFERREREE (SCP)
B HBEBEERERRE (OVP)
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B REREMEE (TSD)
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Ui B & B
swl 1 - . 8 | GND
swi| 2| | 7| VIN
. EXP-PAD |
ss| 3 16 |EN
FB|4 ' | 5]|PGD
(TOP VIEW)
b F 5 A
WFES ¥ B
12 SW i&\;;a’- VI HAFTY, High Side FET R U Low side FET D KL A VICHEHKE I T
3 ss VI hRA— FERBIRERFTT, COWMFITAVT OV EERI I LITEK>THME
EDILENYEERETEET. FEMEOREAEFPITZSRBL TS,
. e | WHABET —FAysRTTT. MABEOERATEEML TS, HABER
EAEFPISZSRBLTLIEZEL,
5 PGD NI=5 9 FIRF T A—TU FLA VHADHEIATERICILT vy TLTHEAL
F9, ENEOREAEEPNZSELTILEIL,
6 EN TNA ADHEHARFRF T, CDIHEFHE Low [2FBE. TNAALRBU Yy AU LE
T, COifFE Highl2§d&, TN RDBEILET,
; vn | EEANBFCT. #REL LT I0 pF (Yp)DES I vy - AV FUHEEEL T
X0, HMICONTIE. PIBESELTIESY,
8 GND T390 FigFTY,
_ exppap | EEMEME/Y KTT, E7EEALTREO PCB 555y FIL—VIEET 52 &
TEN-BEBENEONET,
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&0y BERH

1.

10.

11.

12.

VREF
MEEEBERKTY .

UVLO (Under Voltage Lockout)
BEAAEBERHEHILERETT, VIND 245V (Typ) UTTTNAREZLryy DU LET, BH. ALY 3)LLKRE
[ElX 100 mV (Typ) DERTY SR EHL>TWET,

SCP (Short Circuit Protection)
BRERGRENRTY, VI FRI—FETHER. FBIHFEEAH 0.56V (Typ) UTIZHY ., ZTODIKEA 1 ms (Typ) H#
%9 2E 14 ms (Typ) I HERD MOSFET % OFF L. #D.BEBLET,

OVP (Over Voltage Protection)
HABETRERKTY ., FBIHFEEA 0.88 V (Typ) LLEIZH S & HEHED MOSFET % OFF LE 9, FBIHFEEAN
0.856 V (Typ) LATFIZ# % & B ARD MOSFET AN EEEMEICREY £,

TSD (Thermal Shutdown)
BERERKTY, BERERKE IC RERE Tj A 175°C(Typ) UEIZHEDETNARBY vy k&L, ICRER
BENATSD ALy a)LRETESE, 25°C(Typ) DERT UL REH>THEEBLET,

OCP (Over Current Protection)
BERIREREEL High Side FET ISRNABRERA Y F U BARBD 1 A VL EITHIRT S5 ETERLTLE
-g-o

Soft Start

VI FRE—FEIBTY, BONICHAEEZILLEIFE2ET. HABEDA—N—2a—FEBRCIENTEET,
VI RRE— FEBIE SSHFICOAVT U EEMT I ETRETEETT ., (ERRTEHEIEPA7 #808) -, SSiF
F OPENBfIL 1ms (Typ) TY T RRE—FLET,

Error Amplifier
VREF BIE & FBInFBEEZ AN LT HREBERTY .

PWM Comparator
Error Amplifier DENWEE &, Slope EBELHET L3 /\L—4TT, HARMYFUINILADTa—T 1 EHI#HL
i?-o

OSC (Oscillator)
RIRBERBZELERT HSEEBTY,

Driver Logic
A F U TBEE R ERERESELHEHT SREETY,

Power Good

FB i FEEAN 0.8V (Typ) D+7 LNDEEICET & . WED Nch MOSFET AY OFF L. PGD H 1A% High 127 Y &
T, ALY T AL RBEIZE3IWDERT Y SANH D=6, FBIHFEEMN 0.8 V (Typ) D+10 NLUHNDEEE5IN S
& PGD AN Low [THYFET,
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R RARER
5 H ERE=) E A& B
ANERE ViN -0.3 ~ +7 \Y,
EN inFEE VEN -0.3 ~ Vi \
PGD i FEE VpreD -0.3 ~ +7 \Y,
FB. SSimF&EXE Vrg, Vss -0.3 ~ Vin \Y;
REESEEE Tjmax 150 °C
REFEEHE Tstg -55 ~ +150 °C

EE L MEERUVBFREGEL L OENBEREREZBAEEE. FLELFIHECEZAEELAHYETS, Ff-. Ya—FE—FLLIEF—-TUE
— P&, WERBEEETEELA. BNBRREREZBRA DL SUABBE— FIEESNZIEE. 1 — XU EPBNLRLRERERE L TULM1T

&5 THEBRELLET,
EE 2

 REEGMEEEBAALIACHEAESINET L, FYTEELRICEY., IC RROMEEBLLIEIILITOUNVET, REEAHEEZE

ZRPEERERY A XERELT L. RRAMBEEBERECT L BMBMREFERT UL RREESREREZEABVL SBMERICCRES S,

mﬁ*ﬁ (Note 1)
K (T s 1o
® B 2e (Typ) sy
1 BELHR(Note 3) ‘ 4 B E AR (Note 4)
VSONO008X2020
S b Lay—EAERERMBMER Bun 181.90 47.90 °C/W
vy ar—n\yr—T EEmBibEEEEE/ NS A — 5 Note2) Wyt 20.00 7.00 °C/W
(Note 1) JESD51-2A(Still-Air) [ Z#3L, BDIS201NUX-C F v &AL TLET .,
(Note2) x> avhbiybh—2 (E—ILRES) LERDETOREE NS A—4,
(Note 3) JESD51-3 24 L - B4R % .,
(Note 4) JESD51-5,7 |2 #40 L 1= B4R % 5 .,
I E AR HiR# HEiR-Ti&
178 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1EB (kM) #HE
tREINE— tsEE
FESURKNRNE—Y 20 um
+ BB L AR H
— . H— )L E F (Note 5)
piil R o %
Al E Z AR HAR# HiR-Ti& EoF EE
4 2 FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
1B (K@) #HE 2EB. 3EB (W@ %A 4B (Em) fhE
tREF—2 HHEE fET—> tRAEE HET— tRAEE
RESVRRE—Y ’ ”
BRI L R 70um | 742mmO (EEAR) | 35um | 742 mm0O (EEAH) | 70 um
(Note 5) BBET ., EB DB LEHRT 5, BEEET Y F/IRZ—2ITH] S5,
HERENERH
H B k=g =/ =R Bfy
ANERE ViN 2.7 55 \Y;
BERE Ta -40 +125 °C
HAER lout - 2.0 A
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BSMEFEERICEEDLZLEY Ta=Tj=-40°C ~ +125°C, Vn=5.0V, Ven=5.0 V)

i B o% e .
' B Ea= o ‘ g ’ B By s ®
VIN
Ty MY UBERER IsoN - 0 10 A | Ven=0V,Ta=25°C
EBRER loc 250 | 400 | 550 | pA ';‘J}fyoatmj;]%fﬁg C
UVLO iR EE Vuvior 230 | 245 | 260 V | Vi Falling
UVLO 2R EE Vuvioz 240 | 255 | 270 V | Vi Rising
UVLO EXTY Y RERE VuvLo-HYs 50 100 125 mV
14 3+—=TIL
EN XL v 3L FERE High VenH 1.0 - Vi \%
ENZXLvwia)LREE Low VENL GND - 0.4 Y%
EN RAER lEN 2.0 5.0 8.0 MA | Ven=5.0V,Ta=25°C
HEBFE
FB i FEE Vrs 0.788 | 0.800 | 0.812 Y%
FB RAER IFB - 0 0.2 MA | Vre=0.8V,Ta=25°C
VI FRE2—}
U kRS — REST e 0.5 1.0 2.0 ms |Vin=5.0V,SS Jn:ﬁ% OPEN B
0.6 1.2 2.4 ms | Vin=3.3V, SS i+ OPEN B
SS REER Iss -1.4 -1.0 -0.6 uA
AL wF TR
A4 v F U URER fow | 20 | 22 | 24 | MHz |
nRI—=J9 E
PGD Falling (Fault)EE Vecotipe | P Vrs Vrs V | Vrs ETEE
x0.87 | x0.90 | x0.93
PGD Rising (Good)&EE VPGDTH_RG X\(/)'.:SO X\(/)":S3 x\(/)'.:SG \Y Ves L FEF
PGD Rising (Fault)EE VPGDTH_RF X\1/f87 x\‘f1BO x\1/|.:‘l133 V| Ves LB
PGD Falling (Good)&EE VPGDTH_FG X\‘?.:E'M x\1/|.:(B)7 x\‘?.:'?o V | Ve ETE
PGD AU —V ER ILEAKPGD - 0 2.0 MA | Vpep=5.0V,Ta=25°C
PGD FET ON £ Recp 30 60 120 Q
PGD 1 Low Level & VpaDL 0.03 0.06 0.12 \ lpecp= 1.0 mA
A4 vy F MOSFET
o 80 150 250 mQ |Vn=5.0V
High Side FET ON i&#1 RonH
90 175 280 mQ |Vn=3.3V
_ 55 95 150 mQ |Vin=50V
Low Side FET ON #&#1 RonL
60 100 160 mQ |Vn=3.3V
High Side FET ') —% &k ILEAKSWH - 0 5.0 pA ¥;N:255'502:/’ Vsw=0V,
Low Side FET Y —4 & [LEAKSWL . 0 5.0 uA ¥;N:255.5°2:/, Vsw=35.5V,
BEFRIRE SW Fifi(Note 1) locp 2.30 2.85 3.40 A
SW T4 AF ¥ — Rois 770 1100 | 1430 0
SCP, OVP
BFERREREER Vscp 0.48 0.56 0.64 V | Vre ETHE
HOBEEREREERT Vovp 0.856 | 0.880 | 0.904 V | Ves LEB

(Note 1) CHIFRFHETY . EEHFRERT>THEYEEA,

WWww.rohm.co.j

P
© 2019 ROHM Co., Ltd. All rights reserved. 6/36 TSZ02201-0J2J0AA01470-1-1
TSZ22111 + 15« 001 2019.09.13 Rev.001


http://www.rohm.co.jp/

BD9S201NUX-C Datasheet

BiET—4
(BET—4) HBICHREDHRWLEY Vin=Ven
10 T T 550
Ven=0V
T 9
= 8 500
5
=7 Tz Vin=5.0V
1< 3 450 1
g 6 E v —
8 . //
S 4 3 // -]
s 3 ViN=5.0V *§ 350 L=
S ViN=3.3V 5 _ ="
2 2 - T
& N 300 - .
1 u/ - Vin=3.3V
-/
0 250
50 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 3. v v 2 UEERER vs BE Figure 4. EIRRER vs BE
2.40 0.812
2.35 ViNn=5.0V 0.808
¥ |
g 2.30 S
= - ‘l ;-e 0.804 Vin=5.0V
§ 220 = £ 0.800 m——re
o S
[0
£ 215 AN < T
= \ a 0.796
R Vin=3.3V g Vin=3.3V
£ 210
= 0.792
9 2.05
2.00 0.788
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 5. X4 v F U T REH vs BE Figure 6. FB i FEE vs ;BE
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BHET—42 — &E
(BET—%H)
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0.6 Vin=5.0V
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Figure 7. V7 X4 — MR vs BE
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C
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Figure 9. High Side FET ON #&#1 vs ;B

SS Charge Current : Igg[HA]

Low Side FET ON Resistance : Rqy, [MmQ]
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Figure 8. SS TEE vs BE
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Figure 10. Low Side FET ON £#i vs BE
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BET—42 — HE
(BET—4R)
| \ \
090 I~ vn=50v
s [ i
~ 0.86 ‘ |
()]
: i
3 Rising Fault
> Falling Good VPGDTH RF
2 0.82 VPGDTH_FG -
<
3
= Rising Good
E 0.78 | Falling Fault — VPGDTH RG
0] VPGDTH_FF
a
0.74
S . 4 e
0.70
50 -25 O 25 50 75 100 125
Temperature[°C]
Figure 11.PGD AL w3 )L FEE vs BE
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fERR
S 2.60
°
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3 i
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Figure 13. UVLO #RHEE vs BE
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EN Threshold Voltage : Vg, [V]
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Figure 12. PGD FET ON #&#ii vs BE
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BET—4 — HF
(BET—4R)
10 3.4 T T
9 2&3.3 | Vin=5.0V
8 932
< 7 % 3.1
& 6 B 3.0
.. — o
= Ven=5.0V =29
g 5 ' e
O 4 A ©
c 3 . N o
= ---r1 526
w - E
2 | 225
0 D23
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature[°C] Temperature[°C]
Figure 15. EN RAER vs BE Figure 16. AERIRE SW BR vs BE
0.64 ‘ ‘ = 09 ‘ ‘
> VNn=50V 3 Vn=50V ‘
5 062 2 0.89 ‘i
> ﬂill%ﬁ % ' l
(] 060 = - - -— = -
g v S 0.8 -
5 [
> 0.8 2
2 g 087
o 056 [+ = - o
[ c
a T S 086
§ 054 - 3 ""T
5 <
g o i & 085 !
T % 3
g 0.50 § 0.84
2 g
S 048 Q o083
2 50 25 0 25 50 75 100 125 3 50 25 0 25 50 75 100 125
o
Temperature[°C] O Temperature[°C]

Figure 17. BFIEMKRRERLEE vs BE

Figure 18. H N BEEGREREERE vs BE
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HHRESRBA

1. A R—TILkHE
ENSRFICEMMENZBEIZCE 2T, TNNA ROV Yy AU EQV MA—)LTEET, VenE 1.0V EIZT S &
RNEEIENEEL., VI LREA—FZFESTTNAADEBILET ., VenZE 04 VUTIZT B ETNS AT vy +

Ao LET,
VIN
0 >t
VEN N
VENH
VenL
0 l >t
VOUT
Vourx 0.93 (Typp.
0 >t
tss
— K—

twarr
200 ps (Typ)

Figure 19. 41 *—JJLON/OFF 24 2 V5 Fx— k

2. NRI—=4Fy FdAh
FB SHFEEH 0.8 V (Typ) D27 NUADEEIZHY ET L. PGD iFDA—TF> KL A »H A MOSFET A OFF
L. HAMNHigh IZHRYEFT, ALY DIV FERIZIE 3 UWDERTY VAN HD=H. FBIHFEEAM 0.8 V (Typ)
D10 %UADERZNND L. PGD #HFA—T> KL A4 > MOSFET AAON L. PGD ##FA60 Q (Typ) DA VE
—BURATTILEI ENET, 2kQ ~ 100 kQ DIEMTERIZCTILT v TLTLEELY,

#10 % (TYP) === == mmmmmmmmm oo oo (ST
+7 % (Typ) ~7 77T T e T T T T T

VFB

<7 % (TYP) === = mm i mm s Qo m o mm o o e e e e
10 % (Typ) ==~~~ """ 7R

[

PGD

Figure 20. /T —4"y KA A I V5 Fv— |
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WS — #E

3. HWHATARFr— ek
UTDEHZE1D2THEHETE. SWIHFIZHED 1100 Q (Typ) DI THAZEZT A A F¥y—YLET,
Ven AA04VET
*Vin HY2.45V (Typ) LLF (UVLO)
- Ves HY0.56 V (Typ) LLFIZ/RY . ZTDKEED 1 ms (Typ) ##& (SCP)
* Ves HY0.88 V (Typ) LLE (OVP)
- Tj AY175°C (Typ) LIk (TSD)
Tz, LRROEHENTRTEBRENDEHIDT A RAFy—C%#EFLELET,

4. FTYINA T AHsEE
HARTYNATFTREINFKEBIZEVWTEH, HANSKELEBRZSIERAL L HCEETEET, HIZIE. EN if
FIZ&k Y T/34 XH ON/OFF Ehizi5& EN H¥ OFF O RE R UBEEIED 200 s (Typ) DEERAE twar Tl& 1100
Q(Typ) DIERTHAET A RAF¥r— SN FETH, HAKD MOSFET (X OFF LEY, D%k, T/314 RIRED SS
BEEMNFBEEKLY 40mV (Typ) BLEEICETHE. RAVFUIBFEEMBLY 7 FRE— b EH > THABE
FREEEFEFTCLRLET,

twart

200 ps (Typ)

EN

VI rRE—F

VOUT

ov

MR SS
EB 40 mV (Typ)

H 7% MOSFET OFF
SW

TARFv—2 OFF >< ON < OFF

\

a

Figure 21. ZYNA FREA I VT Fv—k
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1. HAFEREEHEE (ScP)
BTFERREMEEL. FBIRFEEZRNHELTERE VREF LEEE L. FBIHFEEN 0.56V (Typ) UTFIZH Y, ZDIK
BEAS 1 ms (Typ) ##ET 5 & 14 ms (Typ) MEBEZFLELZORBFREBLET, 1=FFL. CORERBITIERNLE

MIC K DWIEMIEICENNG L O T, ERHNCRERRBEGIASHAERENZRE LESAFRAERERS L
BIBARRBE) TOHERTEIT TS,

EN #H¥F FB ¥ ERREREE ERREEE
<0.56 V (T ON
1.0V BLE (Typ) E
>0.60 V (Typ) OFF
04VLETF - Eii3)] OFF
tss
Vour
1 ms (Typ) 1 ms (Typ)
0.8V f-=====

FB

Vcp: 056V (Typ) —> -k

SCP OFF : 0.60 V (Typ)

o L]

locP =
{V8HBER 7/\/\/\/ /X\_/W
(HAHBFER 7~ -~
R
HICCUP k—mmmm e 3
Delay £5 14 ms (Typ)
SCP vk

Figure 22. BfTIE#EIREMAE (SCP) 24 IV Fv—+

2. BEFRREMEE (OCP)
BERIREMEEL High Side FET IZHRNABRERA Y FUIRARBD 1 YA L EIZHIBRT A ETERRLTY
F9, L. CORERBKIIRFEMNLIRICL SBIBHIEICEMNE LD T, EENTRERNEHE BIXIEHEAN

s ab

BRAENERE LA AFRNERERSNSGEEL L) TOTEARE T TIESL,
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fREEMRE — WE
3. {BEANEEREIEMLLHERE (UVLO)

VIN S FEEMN 245V (Typ) UTTTNAREI Yy bV LET,
BH. ALYV )LRFEEEFI100mV (Typ) DERTYRAEEH>TVET,

VUVLO»HYS
100 mV (Typ) v 255V
7\1:— - 7—7 uvioz | 2. (Typ)
< e - -

Vuwior : 245V (Typ) s

Vin (= Ven)

oV

twarr
200 ps (Typ)
¢

Ry
Vout

tss

S | o

BEEEE UVLO BEEE

Figure 23. UVLO #4125 Fv— b

4. BEREMEE (TSD)
IC ZHBIEN OB CI-ODBERERKTT ., EFIRSEEAHEENTERALETS. AV —RSESHEELE
ZTIREEAME L. Fy TRE TN 175°C(Typ) ETLRIT 5 & BEREREHMNE/E L HHEED MOSFET A OFF
LET, TORFYTRETIAMEFLTSD ALY L3 FE TR EEARTESHTERLET., 48, BREREMD
BRIFENBEAEREBA-RETOEELEGYETOT, £y FOEBEGREMELLTEALEVTLESLY,

5 HHBREXRE#E (OVP)
RBGAREEOCENESRENSDERBICHABEA—/N\—L 21— bE2R/NRICHZ 5-HDRBETRERE
T9, FBIGFEENE NBETRERHEETTH S 0.88V (Typ) LULIZHEDE. HAKRD MOSFET # OFF L. H
HEEDLRZMAFET, HHE. HANMETLTEETRENEBR SN, FBIHFEEMN 0.8V (Typ) IZEFT B EX
A9FUOIHEEBRRALET., EHBEXTREREER LBRETICIEINDERT Y ANHY 7,

Vour
Vowp : 0.88 V(Typ)
hys:3 %
FB
sw W H
REOVPIES

Figure 24.OVP 24 2 U Fv— b+
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FINr—a vEBERRER A
CDEI L aVITTFTHREERLUNDOREE CHADEE. BHETERVEbEEEL,

BREHRATDICHYBELGNTA—ZFTRIZAYET,

Table 1. 7 U4 — 3 UitHk

BB 5 ¥ 45)
ANEE ViN 50V
HAOEE Vout 1.2V (Typ)
A1y F TR fsw 2.2 MHz (Typ)
HAUy TILER Al 0.41A
HAaarsFoy Cout 10 yF
Y7 bR — hE5RE tss 8.0 ms (Typ)
HARKARER louTmAX 20A
i R [ 2541
R3
Vin I VIN PGD ® PGD
CINl
1ove |
SS
GND
Css ——

Figure 25. 7 75— 3 AR

1. RAYFUTREEHR
A Y F T BB fsw =2.2 MHz (Typ) IZICHBTEAE SN TVET,

2. HWHEERE
TJ4— KNy OERKICK--THMEREFEZRETEET,
Vout
VOUT = RI;RZ X 08 [V]
2
R1
FB
- X BD9S201NUX-C A'& AHIEE TRE L TH AR
SW /' ON BEffiA 80 ns &4 - TULVET,
R, 0.8 V(Typ) + UTOXEE T AHAFHICTITHERLEEL,
Vour
80 [ns] < ———
N Vin X fsw

Figure 26. 7 1 — F/\yw Z BB

www.rohm.co.jp
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FINVr—LaVvibRBRERE — H&iE

3. AAAVTUHOEREIZDOLT
ABAarTFoHCNnIZIEES IV Y - avT oS ZETHALESV. CnIFAZY Yy TV A XDBFIZHERH Y .
VINIGF OB AR [CRET DAL TETOMREREBELET, CmIKIE5 D&, BEME. DC/NA 7 XHEHHE., BEHE
LEZEHOTENBEENMTPFETRICHEVWKSICHET IDENHYET . ETDLH. 7T r—2 3 Ll (P18)
CHYFEFITHRBLEOILDEFEAL LIV, FEERNEZ—2020FUHYDOHEICZK > TILICHREIET 5 ATHE
HERHYEITDT, PCBLA T FEEEHIZDLNT (P28, P29) #8BMDS5 . HR/ETEHELOLET,
Flz. AT a3 ELTERRE/ A X RFIT 2=OIC01yFOI VT oY HFEBMTE I ENTEET,

4. HALC 248 EH

DC/DC O vN\N—A CIHEFIERMEERZMIBTH-0IZ. BAEEOEFBLRADLC T4 IILEHABETT, A
VERUREELTIE10UH ~ 15pHDEDETHEALCE LY,

4589 BERER > loutvax + AlL/2

- "

/K HARKERER loutmax Driver "_/WTO

N

I Cour

Figure 27. 4 &9 ZITHin B ERER Figure 28. HA LC 7 1 LA A

VNn=5V, Vour=12V, Li=1.0pH, RA v F U I EEM fow =22 MHz TEHET D LA 404 1) v TILEFR AL
FRKIZHYFET,

1
VINXfswXL1

Al = Voyr X Viy — Vour) X = 415 [mA]

HEAT MUV FOERERIE. HARKARERICA VA2 Yy TLERAMD 12 2R LEDE-ERELY
LREVHDEERL TSN,

HAQAToH Courrl2lFE5 29 - a0TUoHEFERAL. REMEIF 10 uF ~ 22 yF OFEATRE L T ELY,
CourlFHHAY vy TNEBEHEICHEEEZFS, RBELEND Yy TILEEREEHE-EDEIITCour&ERELT
(&L,

HAY Y TVBREERRXTREINET,

1
AVgpy, = Al X (RESR + —) [Vl

8XCourXfsw

CZTCour=10pF, Resr=10mQ &3 % &, HAY v FILERE AVre 1T

1

AVgpy = 0415 A'X (10 mil + 8x10 uFx2.2 MHz

) =6.51 [mV]

ERBESNET,

www.rohm.co.jp
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4. HHLCIZqILE2EH — &=

Ff. VourlZEREN DT ATOI YT oY DEEFHE Cour(Max) [FRAE =g HEICL T FZELN,

(tssmin)—200 us)x(IocpMin)—ISwsTART)

Cour(Max) <

[F]

Vour
LswstarT EBEOEARA v FEROREKE
Locp(min)  BEFRIRE SW EROR/ME23A
tss(Min) VI RRE— M tss DR/IME (P6 SHR)
Vour cHAHERE

FREFETHEEEBABLEESRET IUEENDHY £9, HICEEMARENGE. BEBFORAERICLYB
ERRENHELEAPESLAVWAREEAHYEI DT, E7IVSy—2a > TOTHALEREZEBEVBLET,
Fiz. BEGREE. L—TOREHEE Cour ITKTFELET, EEIZIE. PCBOLA 7™ MPEBOSIEEL., FH
T EHEMDEHE, FAKM (BELE) ICLYEHHEFITIELETOT, BIETFTUS—2 a0 TOREEELTEN

D+ GHEREESEVLET,

5. YIPFRE—FaAVFUOHDRE

ENfF# High 1295 &, VI FRE— MEBEENBEZEFFOERICHEEZNTLEALEOMIHABEEMNIL L
MYEFFTDT, HABEDA—/N—L2a— FOBABREHCIENTEET, ILH LA YRR tss_ext IE SS IHF
ICEKT AT UOYOEHICKELET ., aVTUHDREMEIX 4700 pF ~ 0.1 yF DERETHREL T2 &

LY,

(Cssx%0.8)
tssexr = — I8l

SS

(C55%0.04)

LoFFSET = SSI— [s]
SS

tSS_EXT YT MRA— FERERE
torrser - MEDEERSR
Css . SSHFHEI LT LY
Iss . SS ZEEF 1.0 pA (Typ)

ZZTCss=001puF &T5&

(0.01 uFx0.8)

0 pa = 8.0 [ms]

tss ExT =

VEN

Venu
Ven

0 L t
Vour

0 t

tss_ext
—

150 ps(Typ)+torrser

Figure 29. V7 hRB— BRI VT F¥—+

SSIFFIZa VT oY EEHKE T, OPEN, £7/=I1£ 10 kQ ~ 100 kQ DERTERIZTILT v T LI=IREET EN iHF
# High IZ9 % & tss=1ms (Typ) OB CHAEREILILE LAY T,

EERRA—H—K
BEICHEROMBA—N—ERLET,

Table 2
B & 48 A—hH— URL
C Ceramic capacitors Murata www.murata.com
C Ceramic capacitors TDK product.tdk.com
L Inductors Coilcraft www.coilcraft.com
L Inductors Cyntec www.cyntec.com
L Inductors Murata www.murata.com
L Inductors Sumida www.sumida.com
L Inductors TDK product.tdk.com
R Resistors ROHM www.rohm.co.jp
gv;v(s)/irghgd(':_lo'\.}lpcoq Ltd. All rights reserved. 17/36 TSZ02201-0J2J0AA01470-1-1

TSZ22111 + 15+ 001

2019.09.13 Rev.001


http://www.rohm.co.jp/
http://www.murata.com/
http://www.product.tdk.com/
http://www.coilcraft.com/
http://www.cyntec.com/
http://www.murata.com/
http://www.sumida.com/
http://www.product.tdk.com/
http://www.rohm.co.jp/

BD9S201NUX-C

Datasheet

FF)r—afi1
Table 3. {445 1

ER Eak=3 Ui 301
IR IC BD9S201NUX-C
ARXBE ViN 50V, 3.3V
HAOERX Vout 1.0V
VI bRA— MR tss 1.0 ms (Typ)
HAOsKABmER louTmAx 20A
BERERE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
~1

Table 4. #B&J R~ 1

Figure 30. & [EE 1

No |/1\wi—2 NTA—4 Baa (V) —X) pok ] A—h—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R4 1005 7.5kQ, 1%, 116 W MCR0O1MZPF7501 Chip Resistor ROHM

R2 1005 30kQ, 1 %, 1/16 W MCR01MZPF3002 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
gvév(‘)l.{ghg(j?-lol\jlpCo., Ltd. All rights reserved. 18/36 TSZ02201-0J2J0AA01470-1-1
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FFIVr—2a fl1 ORET—4 (BEFET—42)
Vin=Ven, Ta=25°C
100 80 — 1 180
% \\\ Vi =5.0V
rT == 60 <y 135
80 () & N
T~
! / SIS 40 R 90
70 '/ ‘T -— N i — —~— ~~.
oo | 20 T~ o 45
> 'I V=50V = * S \\ 8
N ~ k=)
5 50 g0 \[° g
8 V=33V T N ©
= 4 ) N\ <
o 40 -20 I & -45 %
30 - «= Gain
40 |— -90
20 Phase
10 -60 -135
0 -80 -180
0.0 0.5 1.0 1.5 2.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 31. % vs HAER Figure 32. BE#4FE
(lout=2A)
Time: 20 ys/div Time: 400 ns/div
Vourt: 100 mV/div Vout: 20 mV/div
/\.

\/

lout: 500 mA/div

_/

Figure 33. BARIEE
(lout=0 A <~ 1A)

lout: 1 A/div

s

Figure 34. A v FILERE
(lout=2A)
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FFIVr—avpl2

Table 5. {£#k45 2

ER Eak=3 Ui 301
HiE4 IC BD9S201NUX-C
ARXBE ViN 50V, 3.3V
HAOERX Vout 1.2V
VI bRA— MR tss 1.0 ms (Typ)
HAOsKABmER louTmAx 20A
BERERE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
~1

Table 6. BRIV X k2

Figure 35. &&EE 2

TSZ22111 + 15+ 001

No |/1\wi—2 NTA—4 Baa (V) —X) pok ] A—h—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R4 1005 10kQ, 1%, 1/16 W MCRO01MZPF 1002 Chip Resistor ROHM

R2 1005 20kQ, 1 %, 1/16 W MCR01MZPF2002 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
gvév(‘)l.{ghg(j?-lol\jlpCo., Ltd. All rights reserved. 20/36 TSZ02201-0J2J0AA01470-1-1
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FFVr—savhl2nEETr—42 EET—4R)
Vin=Ven, Ta=25°C
100 80 T T 180
0 === o N Vi =5.0V .
80 - \\ \~~~.
RS 40 ™S 90
o 1 A ~ - < | N\
] ' | ™ ~ ‘i.
X 60 20 S 45
: VIN =50V —_ ~ \ %
N
g 50 ] 3 N S,
5 V=33V = 0 ~ 0 9
E 40 g N N\ \ £
w -20 N 45
30 .
- = (Gain
-40 -90
20 Phase
10 -60 -135
0 -80 -180
0.0 0.5 1.0 1.5 2.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 36. % vs HAER Figure 37. BIEE4FE
(lour=2A)
Time: 20 ys/div Time: 400 ns/div
Vout: 100 mV/div A Vourt: 20 mV/div

Ve

lout: 500 mA/div

_/

Figure 38. BARIGE
(lout=0A—1A)

L P e T

lout: 1 A/div

Figure 39. AU v FILERE
(lout=2A)
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FFV5r—< a3

Table 7. {ERAHI 3

ER Eak=3 Ui 301
HiE4 IC BD9S201NUX-C
ARXBE ViN 50V, 3.3V
HAOERX Vout 15V
VI bRA— MR tss 1.0 ms (Typ)
HAOsKABmER louTmAx 20A
BERERE Ta -40°C ~ +125°C
Rs
Vin I VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
~1

Table 8. #&J X k3

Figure 40. £&E# 3

TSZ22111 + 15+ 001

No |/1\wi—2 NTA—4 Baa (V) —X) pok ] A—h—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R4 1005 16 kQ, 1%, 1/16 W MCR01MZPF1602 Chip Resistor ROHM

R2 1005 18kQ, 1%, 1/16 W MCR01MZPF1802 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
gvév(‘)l.{ghg(j?-lol\jlpCo., Ltd. All rights reserved. 22/36 TSZ02201-0J2J0AA01470-1-1
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FFVr—2avhl3niEETr—42 EET—4)
ViN=Ven, Ta=25°C

100 = UL R
920 - - N V=50V
/ A ~———— 60 qq 135
80 |4 N ———
-—
| A ~ 40 ~ 90
70 - - - NN
' hy ~ N
= 60 Vin=5.0V 20 < 45 =
2 ) ™R \\ o
c 50 Vin=33V S0 ~ 0 @
() [« L %]
k2 T SN &8
m 40 20 A & 45 %
* s | T T ean 90
20 Phase
10 -60 -135
0 -80 -180
0.0 0.5 1.0 1.5 2.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 41. $h#®& vs HAEFR Figure 42. FBREUSE
(lout=2A)
Time: 20 ys/div Time: 400 ns/div
Vout: 100 mV/div f\ 1 Vourt: 20 mV/div _
\ MWWWMW%MW
lout: 500 mA/div ‘ lout: 1 A/div 5

Figure 43. BRIGE Figure 44. HhY v TILEBE
(lout=0A - 1A) (lout=2A)
www.rohm.co.jp
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FFV5— avPla

Table 9. {t#k45 4

IEH k=1 R
HiEH IC BD9S201NUX-C
ANERE Vin 50V,3.3V
HAERE Vout 1.8V
VI bRA— MR tss 1.0 ms (Typ)
HARKARER loutmax 2.0A
EERBERE Ta -40°C ~ +125°C

Rs
Vin _I. VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
T

Figure 45. £&[EE 4

Table 10. #B&J R ~ 4

No |/1\wi—2 NTA—4 Baa (V) —X) pok ] A—h—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R4 1005 30kQ, 1 %, 1716 W MCR01MZPF3002 Chip Resistor ROHM

R2 1005 24 kQ, 1 %, 1/16 W MCR01MZPF2402 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
gvév(‘)l.{ghg(j?-lol\jlpCo., Ltd. All rights reserved. 24/36 TSZ02201-0J2J0AA01470-1-1
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FFVr—oavhlaniEETr—42 EET—4R)
ViN=Ven, Ta=25°C

100 80 T 180
90 - - ey, VIN =50V
/ﬂ—-\\ 60 \\\\ 135
80 ] ™ - - N\
A - \n..
l/ 40 |t NS 90
70 ~ NN
l -~ ~ \5...-
g 60 - V=50V 20 Cy N 45 =
> V=33V ) TN \ S
Y 20 ~ 0 @
[} c o 0
£ 40 8 SN \ =
2 o <\ st
30 - «= Gain
40 |— -90
20 Phase
10 -60 -135
0 -80 -180
0.0 0.5 1.0 15 2.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 46. $h% vs HAEFR Figure 47. FBREUSE
(lout=2A)
Time: 20 ys/div Time: 400 ns/div
Vout: 100 mV/div ! /\ ] Vour: 20 mV/div
lout: 500 mA/div : lour: 1 A/div
Figure 48. BHIIGE Figure 49. HAY v FILERE
(lout=0A < 1A) (lour=2A)
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FFV5—avPls

Table 11. {4k 5

IEH k=1 R
HiEH IC BD9S201NUX-C
ANERE Vin 50V
HAERE Vout 3.3V
VI bRA— MR tss 1.0 ms (Typ)
HARKARER loutmax 2.0A
EERBERE Ta -40°C ~ +125°C

Rs
Vin _I. VIN PGD ® PGD
CIN1
I Ven EN
SS
GND
T

Figure 50. &&EE 5

Table 12. #BHJ A~ 5

No |/1\wi—2 NTA—4 Baa (V) —X) pok ] A—h—
L1 2520 1.0 uH TFM252012ALMA1ROM Inductor TDK
Court 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata
CiN 2012 10 yF, X7R, 10 V GCM21BR71A106K Ceramic Capacitor | Murata

R100 - SHORT - - -

R4 1005 75kQ, 1 %, 1716 W MCRO1MZPF7502 Chip Resistor ROHM

R2 1005 24 kQ, 1 %, 1/16 W MCR01MZPF2402 Chip Resistor ROHM

R3 1005 100 kQ, 1 %, 1/16 W MCR01MZPF1003 Chip Resistor ROHM

Css - - - - -

C1 - - - - -
gvév(‘)l.{ghg(j?-lol\jlpCo., Ltd. All rights reserved. 26/36 TSZ02201-0J2J0AA01470-1-1
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FFVr—2avhls DEET—2 (EBET—4)
ViN=Ven, Ta=25°C

100 30

T 180
Vy=5.0V
90 I
— 60 [N\ 135
N
80 <\
A
0 L | 40 N 90
0 v =50v ""‘\
9 20 45 _
=60 N \\ =3
> o AN N 3
8 =
5 50 20 e \lo g
£ 40 3 o\ £
wm -20 J 45"
30 - = Gain
-40 -90
20 Phase
10 -60 -135
0 -80 -180
0.0 0.5 1.0 15 2.0 1 10 100 1000
Output Current [A] Frequency[kHz]
Figure 51. % vs HAER Figure 52. BRI
(lour=2A)
Time: 20 ys/div Time: 400 ns/div
Vout: 100 mV/div I /\ ] Vout: 20 mV/div .
lout: 500 mA/div i lout: 1 A/div
/ , \ , | !

Figure 53. BRIIGE Figure 54. tHhY v FILEBE
(lout=0A < 1A) (lour = 2 A)

www.rohm.co.jp

© 2019 ROHM Co., Ltd. All rights reserved. 27/36 TSZ02201-0J2J0AA01470-1-1
TSZ22111 + 15« 001 2019.09.13 Rev.001


http://www.rohm.co.jp/

BD9S201NUX-C Datasheet

PCB L1 7 FEREHZDWNT

DC/DC A2 /"\—2 DEFEFHIHWTPCB LA 7 FOFREEFEBIZEETT, BUHLA TV MILY, BRICET %%
HEBEFEET S EMNTEET, Figure 55 i 5 Figure 57 [ZBEE DC/DC 3 v /N\—42 DEFRK %R LI=KTI, Figure
55 O Loop1 L LI switch A ON. TI®D switch A OFF BfIZa 2/ A\—FIZTRN B BRERLTH Y. Figure 56 M Loop2
[F LB switch ¥ OFF, TIMD switch A ON B IZa V=R ITHRN S BRER L TLET, Figure 57 OK#RIE Loop1 &
Loop2 MEDZRLTWLET, £ T switch BNA IMDFA A, oD ITIAERT EEVICKBHBIOERITHLLE
ELET. CORGEENRBG-OEEARESALERENABENET., TORLOAAILTUoHE IC THERIN SRR
DEBETEDLREITNECFTEILET. /JAREFOTIENTEET, FMIOEELTFRMyFUILFaL—4Y

J—=XOQT7F)r—av/—bk TREIVN—2DOPCBLATYRFEl #Z5BIZE,
Loopl Sy > B S
Vin O P ® r'vW\_._O Vout
H-side Switch L
__C'N \z __COUT
r L-side Switch
GND O——0=—— = & O GND
e < .............................................. 4
Figure 55. H-side Switch: ON, L-side Switch: OFF B¥ D &R
VIN O @ ()\<> LYY L" b L 4 O VOUT
H-side Switch L
L Cw ] N | Cour
— \ Loop2 ) ==
N Q/
L-side Switch
GNDO . * O GND
Figure 56. H-side Switch: OFF. L-side Switch: ON B D E R
Vin O 1 " —e—O Vour
Cour
H- S|de FET ) J—
J L-side FET
GND O L * OGND

Figure 57. BRODEN. LA 7o b ETOEERER
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PCB L1479 rREHZDWVNT — &K=
PCB LA 7™ FEHHTAMICIE, UTFICEFE2EEHITSEELTHRIHLTIEEL,

cABAVTIUHCnIE. IC D VINIRFIZAEEAR YR IC LR LAICERE L TL S0,
CSWEDRAYFUT/—FRIE M/ —FADACHEHEIZLDE/ 1 ADZERBSIND=H. 1 50 ZIZHRERR Y
ALCELSFL—RLTLESL,
*R1 & R2ASFBIHFICTESEFAEILMIEICEEEL. Ri. RS FBIHFETOERMERC LTLESLY,
“FBIZDEMNBSA iE,. S WD/ —REIFTRELGRBRYBE LT ELY,
*RiolE 74— KAy DOERBEFEEOAERATHY., A 7vavehyzxEd,
Rio ICHEMZHRAT D ETFRAZZANT 74— FAY Y OREREIHE (MHEY—YY) #RIET SR ENTEET,
HH., BERE a3 —FLTIHEACESLL,
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