NnNUvoToN KA44171A
P —

B AR TE Rl B AL
RIER SIS F

KA44171A
T B AR

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation Japan and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing document only for reference purposes of KA44171A driver IC based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or question, please contact Nuvoton Technology Corporation Japan
www.nuvoton.co.jp
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Regarding the specifications of this product, it is considered that you have
agreed to the quality level and disclaimer described below.

Support for industry standards and quality standards

Functional sqfety standards for No
automobiles 15026262
AEC-Q100 No
Market failure rate 50Fit
Disclaimer
1. When the application system is designed using this IC, please design the system at your own risk. Please

read, consider, and apply appropriate usage notes and description in this standard.

2. When designing your application system, please take into the consideration of break down and failure
mode occurrence and possibility in semiconductor products. Measures on the systems such as, but not
limited to, redundant design, mitigating the spread of fire, or preventing glitch, are recommended in order
to prevent physical injury, fire, social damages, etc. in using the Nuvoton Technology Japan Corporation
(hereinafter referred to as NTCJ) products.

3. When using this IC, for each actual application systems, verify the systems and the all functionality of this
IC as intended in application systems and the safety including the long-term reliability at your own risk

4. Please use this IC in compliance with all applicable laws, regulations and safety-related requirements that
regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
NTCJ shall not be held responsible for any damage incurred as a result of this IC being used not in
compliance with the applicable laws, regulations and safety-related requirements.

5. This IC does not have any security functions using cryptographic algorithms, such as authentication,
encryption, tampering detection.

6. Unless this IC is indicated by NTCJ to be used in applications as meeting the requirements of a particular
industry standard (e.g., ISO 9001, IATF 16949, ISO 26262, etc.), this IC is neither designed nor intended
for use in such environments for that applications. NTCJ shall not be held responsible for not meeting the
requirements of a particular industry standard.

7. Using IC that have been indicated as compliant with industry functional safety standards does not warrant
that the application meets the requirements of industry functional safety standards. NTCJ shall not be held
responsible for the application compliance with requirements of the particular industry functional safety
standard.

8. Unless this IC is indicated by NTCJ to be used in applications as meeting the requirements of a particular
quality standard (e.g., AECQ-100, etc.), this IC is neither designed nor intended for use in such the
environments for that applications. NTCJ shall not be held responsible for not meeting the requirements of
a particular quality standard.

9. In case of damages, costs, losses, and/or liabilities incurred by NTCJ arising from customer’s non-
compliance with above from 1 to 8, customer will indemnify NTCJ against every damages, costs, losses
and responsibility.
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BBiRE & Vee -0.3~+39 \Y *1
TEMERE Topr —40 ~ +105 °C *2
&R T; —40 ~ +150 °C *2
HFERE Tag —55 ~ +150 °C *2
Vuse, Vie, Vian -0.3~+6 Y —
HABEEE Ves +6 \Y —
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BRI AXMGMNAT, JuBESRREE, ASRIMERESYE, LARERBHRE, FEARRHARTAIRBERITE,
*1: BT EEM (2 EHR) [50 x 50 x 0.8 E](mm)
B ERER, B (BT 2 BIREE)

b EBE
Oa  REHSASAPNENES RS, (MRAERY, (SRS AN,
RUth, B ICRAGE LAUESDTHHNE, OB T N0S R,

August 31, 2023 Page 5 of 43 Rev. 1.06



NnNUvoToN KA44171A

P —m,

HENIEERE
S8 s B/ME HEE =KAE | B | &
E R VG Vee 5.0 — 36 Y *1
Ve Vian 0 — 15 \% *2
J— *
A B Vyse 0 5 A
VMIN, VSET, VSSW, VLAl, 0 _ VREG \Vi *2
Viaz, Vior
Cum — 10 — pF *3
B =
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5 VSP BWA B R IEHI A
6 HN BWA ERBRIBEA(-).
7 HP WA ERBRF|HEA(H).
8 VREG Hi NS ERE,
9 N.C. — —
10 FG i FG B LD %,
11 VCC iR EBREERHA,
12 OUT2P W OUT2 M FET MiRIXSHESHH o
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14 OUTIN W OUT1 M FET MiRIXSHEE M o
15 OUT1P i OUT1 ™M FET MR IXshes Mt
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17 GND HE b Hih
18 LA1 WA ADC HiA, BBHIKNEB TN VSP SEIRE,
19 LA2 A ADC BiA, R RENKDNEBRZE,
20 SSwW WA ADC HiA, RYIMEHIZE .
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-BiER
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(IEEER
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_ . BinE= EEER
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| SST R ERE (BSETHA), |
PWME &5 Z2EE MO[%] E|100[%]3E E IR 8) -
FFaRIXTN

- RN MREREREIN

LRENVFEFRRSN, BHERMEDNFFIRERIEM,
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FEEICL - 8 ADC IRE R LAIEE 25 TIMADC #HIEH R LS,

August 31, 2023 Page 15 of 43 Rev. 1.06



NnNUvoToN KA44171A
P —

B’E (&)

AR TEIHMBFERMSFIRITEHMSEE, FRILE. .

WIRzhiEFE
TEVSPHEIASE BRI HEFS X B KB MR K E,
H LAL f1 LA2 M ABERIZE,
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A
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WY 200 mV BAE. 1E5Y, WNSRALEREE, £ HP(SIHI7)5IRIA0 HN(SIR6) 5z Bigin— T e Ees.

wp BUF 4R REE.
. D_ _ J-1 HEEE: 5mV L—>H
J-2 WEREE: 5mV H— L
HN J-3 WETE: 10 mV (HAUE)
EREBEE
HP-HN 0

/R H SR _T

-EREES FG XA
BTEMNERGKK, X N — T ENFGIKTES.

7N 7N\ N
EREEE + \\ \\\
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AR TEIIHMFERMNS FRITFHENSEE, FRILE. .

REEBR
&4 i
Bl ouT ouT ouT ouT
UVLO | TSD BE \(/511)3 HP,HN (FS) (I;zD) 1P N 2P 2N
R (*3) (*3) (*3) (*3)
EioN - - - - - - H L H L
s E3K FEEK — HP>HN | OFF | OFF H H H
s E3K FEEK — HP<HN L OFF H L H H
s FEER T — HP>HN | OFF L H H H L
s FEER T2 — HP<HN L L H L H H
I | T EH ﬁ% HP>HN | OFF | L H H H L
P Ve A f'-:é-'.ll'_
b Tk T4 ] HP<HN L L H L H H
5 " " IXzh H/-17mA
b TR TR b HP>HN | OFF L H H () L
,* N N Xz H/-17mA
E T Py | HP<HN L L (*4) L H H

1 (EERBABEIXT) F1E1%EH): VSP > 2.2V, KahiEdl]: VSP<2.2 (#£VREG=3.3V).
(£ PWM HIAMEXT) =1L$EH]: VSP GZEL< 4%, IKEniEHl: VSP 5 ZELE> 6%.
*2:FG = LD {E5 HitHE| FG 3IH,

*3: EENAERBIREN 0 [E]

*4 : 548R FET (Pch) IXEIAPWM, -17mA F7R 17TmA S8R,

M{RIFhEE
M R4 88 519
%Eﬁ"*’a (VCCEIM®E | 5 37V % VCC EF UVLO BIESER, Blighies,
WA . . % TSD AT EFHR AR
(=2 160 135°C AL,
R T ERMERT N L
e Al e AR >90mV <90mV zﬁﬁﬁfﬂﬂﬁﬂﬁm
(CS BIIEBE) HEEEBAT HEEREAT B
>150mV <150mV
e o | EUNG | smnaEREATEDRSS, SASE,
AR s NRERT | (OOSSEER | e RERRRN AR, RERRE.
(FG) B, g AR e R, RS0 RIS BBLDTEIBR
. (2470)
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B REHRIF(UVLO)

It IC is#Ees [k VCC. gN5R VCC BEZEA 3.5V HEK, FFHERERF.
ERERFRER, SMBUNELEASUAS. BEUXA.
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I 27 BR
REp sk BN BRI BIRRERIFIRE,
EBHLERIR A2 REE RCSHEMN, RCSHEBEANCSEIHIMBA
1 BB 7 R ) {5 B ER iR PR I (RSP IR B BB R BR LA RCS EBAERH,

EBRRHIE (A) = ERBRERIFIRBEE (V) / RCS E2EE (Q)

EBRIRHNZE S E AN ZHEFIF X,

FEIEERMENX T EREHEERN 150mV, MERHEENMER TR 90mV,

L6 BN B FRR IR, PWM IXZEAE 8 FETRES AT RIAIRE,

EENERTEZE, 20 FET {HET—1 PWM HH K H (PWM 3 30kHz 8 40kHz) N FF .

LU XA FET EFURIFEHRTS, BRBRERNMFIUsHI“LXS ON” HIEETE,
FEX 4us ROZEXTHIBTATIEIAN, BIfE CS MBBEETBRMBHEMRIFRESRE, PWM YIRAHBRSH XA,

&M: PWM ON

PWM %) H Bk 4
7E 46 ST ONFTET I | A,

| B R | | B,
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A I | |
I PWM OFF | PWM OFF | I N
| IET_/I\ I |§-F_/I\ I IE?@XYTONETJIEE
B PWM T | pwiv o | PWi Sl | | PWMOFF
PWM #itH — —
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August 31, 2023 Page 23 of 43 Rev. 1.06



NnuvoTonN KA44171A

_—————
B ()

SEE) TESIH A2 MG RS BIHNSEE, HRIFE, .
BADC #H#EXEK (VREG=3.3V)

LDT(2)
A A N Y . R \lJ.jr‘- e )
o ADCEAREN | Fouo s | smsEmMEE BLbaier B R RN
A=VRgec/32 BHES [#0] R PR 5]
(VREG:3.3V) = [*’L‘]
31 32XA
off off —

30 (3.3V)
29 20% A
28 (2.991V) 1.0 10 1:10
27 27 XA
26 (2.783V) 0.5 5.0 1:10
25 25x A
24 (2.578V) 0.3 3.0 1:10
~ LD

23%xA |
22 (2.371V) 03 4.5 1:15
21 21X A
20 (2.166V) 0.5 75 1:15
19 19%A
18 (1.959V) 0.5 10 1:20
17 17 %A
16 (1.753V) 0.3 6.0 1:20
15 15% A
14 (1.547V) off off —
13 13XA
12 (1.341V) 1.0 10 1:10
11 11XA
10 (1.134V) 0.5 5.0 1:10
9 9xA
8 (0.928V) 0.3 3.0 1:10

FG

7 7XA
6 (0.722V) 03 4.5 1:15
> 5xA
4 (0.516V) 0.5 7.5 1:15
3 3XA
2 (0.309V) 0.5 10 1:20
1
o 0 0.3 6.0 1:20
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SEE) TEAIH ARG FIRHEHMsEE, ERITE, .
BADC #H#EXEK (VREG=3.3V)

SET (3) MIN (4)

% | ADCHA®E[] | PWM s RED ADC HASEM | \op BN

A=VRec/64 B Ay i8] A=VRec/64 55 Azt 5 22 e [9%0)

(Vrea=3.3V) [kHz] [s] (Vres=3.3V) (*2)
31 64 % A (3.3V) OFF 64 %A (3.3V) 441
30 61 % A (3.145V) 0.8 61 % A (3.145V) 40.9
29 59 x A (3.042V) 1.6 59 x A (3.042V) 37.8
28 57 x A (2.939V) 2.4 57 X A (2.939V) 34.7
27 55 x A (2.836V) 3.2 55 x A (2.836V) 315
26 53X A (2.733V) 4.0 53x A (2.733V) 28.4
25 51 % A (2.630V) 48 51 % A (2.630V) 25.2
24 49 X A (2.527V) 40 5.6 49 X A (2.527V) BREA 221
23 47 X A (2.423V) 6.4 47 X A (2.423V) N 18.9
22 45 % A (2.320V) 7.2 45 x A (2.320V) 15.8
21 43 % A (2.217V) 8.0 43 % A (2.217V) 12.6
20 41 %A (2.114V) 8.8 41X A (2.114V) 9.5
19 39 % A (2.011V) 9.6 39 % A (2.011V) 6.3
18 37 x A (1.908V) 10.4 37 x A (1.908V) 3.2
17 35x A (1.805V) 11.2

34 %A (1.753V) 0.0

16 33 x A (1.702V) T E*L (12.0)
15 31X A (1.598V) AHRE *1 (12.0) 31X A (1.598V) (44.1) (*1)
14 29 x A (1.495V) 11.2 29 % A (1.495V) 40.9
13 27 X A (1.392V) 10.4 27 % A (1.392V) 37.8
12 25 % A (1.289V) 9.6 25 % A (1.289V) 34.7
11 23 x A (1.186V) 8.8 23 % A (1.186V) 315
10 21 x A (1.083V) 8.0 21 % A (1.083V) 28.4
9 19 x A (0.980V) 7.2 19 x A (0.980V) 25.2
8 17 x A (0.877V) 0 6.4 17xA(0.877V) | pwM @A 221
7 15 A (0.773V) 5.6 15 % A (0.773V) (L Ea 18.9
6 13 x A (0.670V) 438 13 % A (0.670V) 15.8
5 11 x A (0.567V) 4.0 11 % A (0.567V) 12.6
4 9x A (0.464V) 3.2 9x A (0.464V) 9.5
3 7x A (0.361V) 2.4 7% A (0.361V) 6.3
2 5x A (0.258V) 1.6 5x A (0.258V) 3.2
1 3% A (0.155V) 0.8
0 0 OFF 0 00

*1: 15MFN16/ MR EBEARFE.
BRRIZEZEISMEL6H, RAREEMNESFEADCEEEN BBEMER.
WEBETELISMEL6M S (),

*2: S ERERE AT RE R TR YR A, EM SR/ G E MR,
ERPHMR/NEZELZE Vec=12V 1 OUTLIP (OUT2P) B FF RS THIRITE, .
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B ()

SEE) TEAIH ARG FIRHEHMsEE, ERITE, .
BADC #H#EXEK (VREG=3.3V)

ADC 5 AE [V] LA1 (18) *3 LA2 (19) *3 SSW (20)
B A=Vrea/64 TEEB IR EH AR 1R 1E 1Y BABHNIED RURAY. [AE]
(Vres=3.3V) VSPLEEER *2 8% [AE] tH Tr&
31 64 x A (3.3V) 84.4 90.0
RANGE
30 61 x A (3.145V) 81.6 22.5 87.2
29 59 x A (3.042V) 90.6 78.8 84.4
28 57 x A (2.939V) 87.5 75.9 81.6
27 55x A (2.836V) 84.4 73.1 78.8
26 53x A (2.733V) 81.3 70.3 19.7 75.9
25 51X A (2.630V) 78.1 67.5 73.1
24 49X A (2.527V) 75.0 64.7 70.3
23 47 X A (2.423V) 71.9 61.9 67.5
22 45 x A (2.320V) 68.8 59.1 16.9 64.7
21 43X A (2.217V) 65.6 56.3 61.9
20 41X A (2.114V) 62.5 53.4 59.1
19 39xA (2.011V) 59.4 50.6 56.3
18 37 x A (1.908V) 56.3 47.8 14.1 53.4
17 35% A (1.805V) 53.1 45.0 50.6
16 33xA (1.702V) 50.0 42.2 47.8
15 31xA (1.598V) 46.9 39.4 45.0
14 29 x A (1.495V) 43.8 36.6 11.3 42.2
13 27 x A (1.392V) 40.6 33.8 394
12 25x A (1.289V) 375 30.9 36.6
11 23 x A (1.186V) 34.4 28.1 33.8
10 21 x A (1.083V) 31.3 25.3 8.4 30.9
9 19X A (0.980V) 28.1 22,5 28.1
8 17 %A (0.877V) 25.0 19.7 25.3
7 15X A (0.773V) 21.9 16.9 22.5
6 13X A (0.670V) 18.8 14.1 5.6 19.7
5 11 %A (0.567V) 15.6 11.3 16.9
4 9 XA (0.464V) 12.5 8.4 14.1
3 7xA (0.361V) 9.4 5.6 11.3
2 5% A (0.258V) 6.3 2.8 2.8 8.4
1 3% A (0.155V) 3.1 0.0 5.6
0 0 0 0.0 2.8

*1: 30RMFIBLI P ERHEH, BEMEENERE, A SHICKREK,
*2 IEFRR VSP L3, 0[%] &R~ VSP FLZEHIHIA, 100%= &R~ VSP RRXEREH A
*3: 4 LAL I LA2 BREBESN, XMESREESA/MRE. HHTEBHNMEIRILE.
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FIMCU  +—, vee > i SN
: o ;::n VSP FG _‘_l RHGZ RHG2 III:jJ:'l:Eg\'H"EET *HH*&BEEH 1& EEJ
RG HIEE3 2z - OUT1P EBHRLFARHGL, 2,
+ iilv o RLG I[ BIRFEISERHGL, 2 &,
LAL
LA2 QUT2P
R —+— LDT
Vi outN [ RLG
l - VREG |[
g/ . CLG I CLG T
o T cs I . I
L Hall I 1w GND _~"~RCS i
7 J7 L E FET MEAIRSHEFTIFES, EMIE FET RAREERE R
XIS AD ISR RS (vidt), BT SKTI FET ZAFE, ManFESH
{BRETEEI0 TS, i, o
(AD =8 ) EXMERT, BREBERE TN FETHIHR,
WL R Cue Cha

ZD1 RHG1 ZD1 RHG1

* £ GND FFE&AY, XEES| eI ges i 8Bk 'jI:CVCC ! ! —
(F5H529) iEMA100QEEE, i l 3 IJ l s % E3iE=24V
w ;zéIJMCUT = I 4 1 I Cwm ,I, l
BIMCU vce > ;ﬁ% I \ [E0U FET 45X sh" & i
) L vsP rc |-e— RHG2 RHG2 H R ]
RG =333 " oUT1P BRKREARHGL, 2,
i 4 MIN IBRDIFEIRBRHGL, 2 &,
sz OUT1IN BAIA'G |
SswW W~ ||;
LA1
LA2 OUT2P 6\/')
! ~+— LoT
RV 3 VREG ouTN | RLG |[
e CLG I CLG 7
i - Cs ]- » I
I91. GND CS §
\ T L [Em FET MEARHEHTI, BN FET MREBEAHE fEE
B AD BIEARATHER BESEE (dvidt), EAIRSSH TN FET LAIFE, MAAFEDR
EREFEFEI0NEK. et
(AD =) EEHIERT, BRERRSE TN FETHMR.

TEERD XNABRNE—NMIF. FRIEREEHEE AREBLEFRHRITH, FEXS LKL EFEFTEMATFL
I EAR N AR BN AR E IR,
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1. NIFAEERR(40)
W N PR A3

(CHG ) (CHG )
(ZD1) RHG1 | (ZD1) RHG1

AR e i § J % E3if=48V
Jr VCC s
’l T [ Z|S T 1L I Cuw f ,I,
20w
* 7£ GND FFERHY, IXLEE MBS I EB R I_< 0HG1 R R B FRMEE LT
(B3R5 2971) IFMA100QEERE, QHG1 Vee, Vee BERTEERFHE .
1BBR RS R B R4 T e
ZIMCU A = o
T7 Ly RHG2  RHG2:
EIIMCU 41",/‘ vsp VCC X_%i% >\
FG
R, [EEEEEH™ o NN TR
E,” 1 - 1& EEJII:HEE/)IL]
ouru | RLG L] |macren2
LA; R BIREISERHGL, 2
T ior ROHG1 f&.
RV OUT2N RLG
l - VREG [
& /] = . CLG I CLG =
T - cs I . I
Hall NI Y GND J\ RCS ri
A Il

L EM FET MXAIRENFTIFAS, RN FET iHtk
BEMEBERERTfEERS (dvdt), ETESSHET
M FET I BNFFE, MEEFEEERRA.
EXMERT, BRBEREIFRE TN FETRIMHR,

XEE AD EBfHESRUHEEE
BEREFEE300E K,
(AD E3[H)

TEERD XNABRNE—NMIF. FRIEREEHEE AREBLEFRHRITH, FEXS LKL EFEFTEMATFL
I EAR N AR BN AR E IR,
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2. VSP AR

BTE VSP IR LN BRI e THIGERESR . 402 VSP EHERRAEREE, Il VSPIRESNFILEZEHI SRR EEIXL,

-PWM AR
(@) EAFEERS: EHI (100%52ZELL )
(b) = 1E#EH]: TH (0% HZELE)

AR :rm%M%! VREG
() BAEERE: T

(b) fF 24 Ehr O ™ vsP
R
- FEIN T HYEBER,
PWM EE @SB FHBRBTHARE, AEH LPFEIRANERES, Eit, FLEEHNKRKEEIRX
I A REAR A2,

PWM #i A— DC i A&

AT R IR

iR A
' T VREG
i RLL

PWM A

J—LO—'%;—IiRs RZ’%E I vsp

liﬁﬁﬁkﬁﬁ

BT BB IR AR
(LPF)
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3. E#EEIMCU

L Vee HIASGNDFFEREY, £ FTEIPML LR RBENERTRM . LLEFM Vee BRI HFGFIVSPEI IR EIMCU,
XETRAIBESEL IC MCUIRIF, IEMA LRSS (>100Q) BIFG #0 VSP SI#ILIFF1E L EB R,

Pull Up
oz
i 1 FG —__ pEIMou
i : :>—’\/\/\/—y
; L ! R
i _|:|_ < E
VCC Eﬁ% ' VSP BIMCU
_ A —
; — L J\/\/\/?
I < 5 | R
Wi 1
EBiE —— A 1 )Y,
Hils : : —— — OV
e ____1BND
GNDFF IS Ve B3R,
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4. AD ZEREREE

AD REMEERBAEERETHNEERFR,
BEEAMEEE24F011% AR Z=RIEESS,
B MEMADCIZE AT LAITE F24-26 T1HIADC #4iE = = Bk,

oNF LT A (1) (@XT SETE@). BUM4). LAI(18),

B RIEBEZFENX LA2(19), SSW(20)
VREG 2% | R1kQ] |R2[kQ] g% |R1kQ]|R2[kQ]
30,31 0 open 31 0 open
I 2829 8.2 82 30 | 33 | 68
R1 5] AD 2R3 2627 9.1 51 29 | 43 | 5
LDT(1). 2425 13 47 28 10 82
> SET(3), 2223 20 51 27 | 91 | 56
MIN(4), 2021 | 27 51 26 13 62
Ro tﬁ;ggg: 1819 27 | 39 25 | 13 | 51
SSW(20) 16,17 | 24 27 24 11 36
77"7'7_ 14,15 | 30 27 23 13 | 36
12,13 | 56 39 22 20 47
MILEE24 10,11 | 51 27 21 | 33 | 68
1% N ZEREEEES 8,9 51 20 20 24 43
6,7 39 11 19 36 56
45 82 15 18 24 33
96.6
23 91456 10 i; iz i;
0,1 open 0 15 16 15

14 47 39

13 30 22
@ For MINS |} (4) 2 56 36

S _{fA _ A
Elzﬁo ‘||})|' 16 17[‘” 11 43 24

®E [R1kQ]|R2[kQ] 10 68 33
16,17 | 24 27 9 43 18
01 [open| 0 8 36 13

7 36 11

Yt FMINSIR, 6 51 13
BB ERENTERERPIZE S 62 | 13
A 0-1F, 16-17Fh, 4 56 9.1
3 82 10

2 51 4.3

1 68 3.3

0 open 0

TEERD XNABRNE—NMIF. FRIEREEHEE AREBLEFRHRITH, FEXS LKL EFEFTEMATFL
I EAR N AR BN AR E IR,
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5. PCBf & ixBA

EVCC-GND B8
Lt IC EF PWMIKE), E IR ] 58 S AR FEAD 58 R R I R M IR R

THHIBRERTHRRITR

<BRTHRES KL < > VCC-GND SR ZRHELL
HRE ki I EBEFREE/N
[, VE—
\Yele VC(Q =

GND

TEEBHLIRENAY, Vee BB M MOSFET, #1& Vee 4+, NMI4RMARERELT K, BIfE MOSFET(A) BxiF, Vee Bt
th @ Tt BB IR, EREESE MOSFET T [E (FHRIg) , FMRIF IC SiMfE, BERBRHELTEESEEMOSFET(A) (B
BffR) e, ERERIEBEFHMT/, FHEH, BEABRBEEIC Vec3|BIFIIC GNDSIRZ A,
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NnuUvoToN
P —m,

Rz FA 23 (£8)

5. PCBf @i BA (£2)
ECS &
RCS EEfHEEE RN HERM X H, TERAEMAN RCSHIMASIBIAEELUHITRERN, XEA5IHIAGND 51HIF0
CS BIf,

AERBTM TR,
(1) RCSEEPHCSLLIRF IR T HMLLER,
(2) RCSEEFEGND4 R AIgEsE BB L,
(3) IC GNDZRE R 3L TRCSL M th B EBRAIZERR,

EE (2

i

GND Ef#E® (

J GND
FEE Q)
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N 53 (£8)
5. PCBf @i BA (£2)
EFET IRXEhEERg

LEBHIX BN HABI R R X VIR, EBHERE (VM) BIREET IC Vee BBIE, EItt, EBFRAIRE®E S OUTLP (OUT2P ), RHG2,
ZD1, M IC Vcc §iF VM,

BRIESBERHG2RZD1E,

_ vee
lC o~
A Tvee (Cyg ) (Cyg )
ZD1 RHG1 ZD1 RHG1 VM
'SIETIPE
— 3 C
I i_lq ’;‘1 ,; VM %ﬁ
—- RHG2: |  RHG2 1
VSP EG I
OUT1P I
MIN |
:E\I\/ | ounn RLG l IE
LA1 I
LA2 I OuUT2P I
LDT T e el
VREG OUT2N RLG |[
CLG CLG 7
e CsS 1- ¢ ]-
W ow RCS 3
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N FBZE s (452)
5. PCBf @i BA (£2)

BMERTHHHEFLE
th IC A NERIES (HP-HN) BItRMEZAE, FREh=EEH,

RN A8 RS BUR T WX ) E
BURE/RTHHRAE TR RHMAE.

ERTHHEELME

B £ 75 )
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Nz R ZE % (452)
6. %M EER

LB HIXEhEAEERIRX N, LD S5 AIRERE,

Vee *7fE, Vee BBERERE B HLUIE R T IFE
SRIE. Ve BBIEH BEMF BBERE, FTLEILEESTIE, & Veec BEAN 1.6V Y, LD &85,
(BFVecEBEMLUE, NEBEKRR EFERIXT, )

VCC

T

7. MR A fER B Eh
R A B B R AT RER SHEBHIRNFI R A LR,
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8. PWM E R IANERE M

HBVCCHIGNDSLEBR KN - BTSANTERK - BUAE PWM RN SBENBABRIEST -
ERIVER - BIMASSHEERBHKBEREZEBIIMANRIESRR - BFOFHITR D RNTE A LRD

BMEWER -
(EE%) =08 flh = =t > /N IR EQ S
HTFSENSFELER - £ PWM Y105 K RIESETR -
&
T I-IJ "
— —
mm NL_VCC
L1
- T
l l RS - Ll MOS @
10uF FET
B8R AR, T
BT :
RIE R E B S R BRI EE R M FRME -
(R EBER)
— LA /
VCC
T TN ™
T
l l LS AR L - Lohm i MOS
Lour FET
8RR "
pa [
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9. MARRNTEEM

Y ICEBN - BWEREVCC BE EFEELE 0.24V/us 18 ; & ICKIAN - 1132 VCC BE MREIEELE-0..24V/us
18, SAEEBBEN - FF&EEE;‘ELIZ\;DMLA VCC 1 GND 2 EfEEES - Flt - T SARSESR - VCC M E
SFIRERE - VCC BEAIAEBT IC MEXNRAREE -

EXMIFERT, 57 VM M GND 2 ERMFAZRE, UL ERY ICEN&RARE - IBXREUER - BIMAS
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HEER
®EE
QFN 20L 3x3mm?, [EEE 0.8mm, B#IEE0.4mm,

BI+0.3mm, EP Size 1.9x1.9mm

— g
|
20 | 16
‘ |
1 \ 15
‘ VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
I + 7777777 | L SYMBOLS MIN. NOM. MAX.
| A 0.70 0.75 0.80
5 | 11 Al 0.00 - 0.05
‘ A3 0.20REF
I l D 2.90 3.00 3.10
6 i 10 E 2.90 3.00 3.10
b 0.15 0.20 0.25
bbb 0.07
e 0.40BsC
eee 0.08
L 0.25 0.30 0.35
D2 1.80 1.90 2.00
E2 1.80 1.90 2.00
D2
: ]
T o
| 6 (C0.25)
b
& [obb@|C|A|B] ¢ !
Diepad exposure part
Diepad exposure part
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1. Pay attention to the direction of the IC. When mounting it in the wrong direction onto the PCB (printed-circuit-board),
it might be damaged.

2. Pay attention in the PCB (printed-circuit-board) pattern layout in order to prevent damage due to short circuit between pins.
In addition, refer to the Pin Description for the pin configuration.

3. Perform visual inspection on the PCB before applying power, otherwise damage might happen due to problems such as
solder-bridge between the pins of the IC. Also, perform full technical verification on the assembly quality, because the same
damage possibly can happen due to conductive substances, such as solder ball, that adhere to the IC during transportation.

4. Take notice in the use of this IC that it might be damaged and be emitted a little smoke when an abnormal state occurs such
as output pin-VCC short (Power supply fault), output pin-GND short (Ground fault), or output-to-output-pin short (load short).
Safety measures such as installation of fuses are recommended because the extent of the above-mentioned damage will
depend on the current capability of the power supply.

5. The protection circuit is for maintaining safety against abnormal operation.

When sudden voltage or current change is applied to the pin, it may exceed the designated voltage and current level and
therefore, customer shall perform sufficient evaluation and verification to ensure these are not exceeded in the usage.

Especially for the thermal protection circuit, if the area of safe operation or the absolute maximum rating is momentarily
exceeded due to output pin to VCC short (Power supply fault), or output pin to GND short (Ground fault), the IC might be
damaged and emit smoke before the thermal protection circuit could operate.

6. Unless specified in the product specifications, make sure that negative voltage or excessive voltage are not applied to the
pins because the IC might be damaged, which could happen due to negative voltage or excessive voltage generated during
the ON and OFF timing when the inductive load of a motor coil or actuator coils of optical pick-up is being driven.

7. Product which has specified ASO (Area of Safe Operation) should be operated in ASO
8. Verify the risks which might be caused by the malfunctions of external components.

9. Connect the metallic plate (fin) on the back side of the IC to the GND potential. The thermal resistance and electrical
characteristics are guaranteed only when the metallic plate (fin) is connected with the GND potential.

10. Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD,
EOS, thermal stress and mechanical stress) at the time of handling, mounting or at customer’s process.

11. Apply power supply with low impedance to VCC and connect bypass capacitor near to the IC.
12. Follow the power supply voltage, load and ambient temperature conditions to ensure that there is enough margin and the
thermal design does not exceed the allowable value.

13. When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment, etc.). Especially, please be careful not to exceed the range of
absolute maximum rating on the transient state, such as power-on, power-off and mode switching. Otherwise, we will not be
liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and
failure mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the
spread of fire or preventing glitch are recommended in order to prevent physical injury, fire, social damage, for example, by
using the products.

14. Pin 5(VSP) pins are MCU interface. In the case that the current setting of the motor is large and lead line of GND is long, the
potential of GND pin of the IC may be increased.
If OV is input from the microcomputer, there is a case to be negative potential in the potential difference between the GND pin
of this IC and the interface pin. If these pins detect under -0.3V, note that there is a possibility to break or malfunction.
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XHEITICR
Date Revision Description
2020.10.31 1.00 1 Initially issued.
2020.12.25 1.01 1 Correction of error “to changed” -> “ to change ” Page 1

2 Change Package name
QFN type 20pin(0.4mm pitch)3x3mm -> QFN 20L (3x3x0.8mm3, Lead Pitch  Page 2

0.4mm)
3 Change Package name
“20 pin Plastic Quad Flat Non-leaded Package (QFN type)” -> QFN 20L Page 4
(3x3x0.8mm3, Lead Pitch 0.4mm).
4 Replacement of package drawings Page 39
5 Add the package name. Page 40
6 Modify web address : WWW.nuvoton.co.jp -> www.nuvoton.co.jp Page.1
Page.
7,8,15-
7 Correct Reference page number 10.23.26,
27,30
“LD signal is H after FG 2 periods falling edge.”
8 ->“LD signal is L after FG 2 periods falling edge. “ Page.23
2021.02.08 1.02 1 Modify Package Lead Length “1.0mm” -> “0.3mm” Page 39
2 Modify word “commissions” -> “omissions” Page.l
2021.03.19 1.03 1 Modify unit “Output leak current of FG(LD) Block” “mA” -> “uA” Page 6
2 Modify unit “Pin input current of Hall Block” “mA” -> “uA” Page 6
3 Modify unit “Low-level input current of VSP speed control Block” “mA” -> “uA” Page 6
4 Modify unit “High-level input current of VSP speed control Block” “mA” -> “uA” Page 6
5 Operating ambient temperature max “ 95°C " -> “ 105°C " Page.4
POWER DISSIPATION RATING
6 o o Page.4
PD(Ta=95°C) 0.657W -> PD(Ta=105°C) 0.538W
7 Modify notes at design value items P6 : *1 -> *1 *2 Page.6
Modify notes at design value items P7 : *2->*1, *3->*2, *4->*3 Page 7
Modify notes at design value items P8 : *5->*1, *6->*5,6 Page 8
Modify applications
8 Fan motor->Server, Cellular Base station, Factory automation, Home Page.2
appliance
2021.09.21 1.04 1 Changed document name from Product Standards to Datasheet. -
2022.01.28 1.05 1 Changed important notice Page2
2 Remove important notice page from previous version page42,43 -
3 Added usage notes Page43
4 Change page number to refer because of adding page 2 Page2,6,
9,16-
20,22,24,
27-28,31
5 PWM input frequency < 15kHz -> < 10kHz(TYP) Pagel?
2022.8.31  1.06 1 Changed power dissipation rating notice Pages
2 Changed block diagram composition Pagell
. . Page41-
3 Deleted some Package informations 42
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as aresult of customer’s Insecure Usage, customer shall indemnify the damages and
liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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