ROHM

Application Note

BREYATYT, S MER, TVS 544K _
vy MERANEFRLERE RETHAF

BEEERRHEIREGE. REBFE. FEE L 22%H EREORSCERLZ BT IV -3 TERAINTVWEY . BREORATYT
(BD142xx 3)-X)efEAUERE S > MER AR ERIGEEIREEL TIIrPL > AF7H,> (REF68011, REF68012, REF68013,
REF68014, REF68015) ZABILTVEI N, ZOEIEENET 7 TO—F2fEiLE T, e, Sv> MER AR EIAR L EIROEERRET
BB MEFIOFEM OV TEEERE o FHEE EL. Bl 7TV —>3> ) — NCFHET -2 AU TVWET . [ v MEFISHNER
REEEE Sv> MEFFERGTHE | 22880 TS L,

vy MERANERRLOEONR7I0-F
EANRS vy NEASNERRILEIEE Figure 1.080TH). BRDIOSIMREELELRRE I« BEREBLHIT S50

ST ENBDFT .
-S> MEFUBORE
BRSO ATTOEE
* ANITANADTELERTE
N TIVIDTELIERTE
HFRE
S NMEFUIFEEMRES (BI7TVT—23> ) - hSR)
GND ouT
VINP “_T2
0.001p
Isense RS
I VINP2 21k
légQ ™ J=_ ™~ -
Shunt AAAA - % % 5 Ul
Resistors l | S [G] o
o Ves BD1421xG-LA
R1 0.022uF BD1422xG-C c1
N 0.1uF
—[ : 5 3
AVshunt AN * 5 = >

1559 A |- ©
D1 |b3 )
F 0.0

2p 22uF

VINM REF VDD

Figure 1. KEHILIv> MERARERIETB OIS (REF68011, REF68012 DEIE)

© 2026 ROHM Co., Ltd. No. 68AN081J Rev.001
1/11 2026.1


https://fscdn.rohm.com/jp/products/databook/applinote/common/thermal_eval_csa_reference_design_an-j.pdf
https://fscdn.rohm.com/jp/products/databook/applinote/common/thermal_eval_csa_reference_design_an-j.pdf

vy MERARERREEIRE ETHAR Application Note

-7y MEREDRTE
BRI CSA> METRAE I SEER T (AVshunt) (&, BIARHABE(CRZELET . AVshunt ZREENE, BREORT
STDATEY MFHCLBEREREPNSTEFIN v MEFUTSROSNZERBNNIRERDEY . v MERODEE 5%
MRBIHICE, WHIRBPERBTEOAEDAERRZERTZDENVELRD, XNy TPEAREEIENAEEEIN S0,
Ty MEREL TSI BB E T,

ERIREBE(CHUT, Sy MEROBER T L7 TATY MFEORZEBEU T TRENET.

Vo[V] = (AVshunt + Vos) * Gain --[1]
ETT[%] —1_ (AVshunt+Vos)ﬂjGain _ _ Vos 2]
AVshunt+Gain AVshunt

AVshunt [V] = Rshunt[]] * [sense[A]

Vo : HHOEE [V]

AVshunt : SYOMEFITREIDEERET [V]
Vos : BREA7T0OATEYN [V]

Gain : 7>JEIEOS 1> [V/V]

Err : ERREEE [%]

Rshunt : 24> MEFIOIETUE [Q]

Isense : #&HI2ERME [A]

SPOMERTHEIZEN
Pshunt[W] = Isense?[A?] * Rshunt[] +[3]

Pshunt : v MEFITRETIES

[2]R(&. AVshunt NMAREFNEREVNGE, Vos(T7>TDATEY M) OFZENNEBBEZRLTVEI A AVshunt 2KE<F3. T
BDEIYY MEFOEZARETBE. [BIRNS, v MEFIOHEBEEBONIAREBIFEIONMFT . v MEFUBOREF. Bifi
RERBEES Y MEFIOREZZ R TRET IBHENHDET.
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VENHHFET , EFRIRHOEOHIEE(VO) . SvOMEFROBERET (ADEE) i1 ESN. RED AD J2/N-51
MCU (CRESNET ., HWHBEN 7O TOHNBEEEHEEZBIRNCED, JREEOASN D LISEBIRVENBETT . Svoh
KHUBEDESDE, BRESATTOATRYM F1>DEB5DEREZERL THABEZFRETL TS, 2L, HABEZELL
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HNEBEFUTORGZHET DLICHETLET.
-GND E2#0i55 (HAmERIRLZEE)
VOH[V] > (AVshunt + Vos) * Gain

-1/2VDD EE£DIBE (WAHETREEIAE)
VOH[V] > (AVshunt + Vos) * Gain + (% «VDD)

VOH : &
VDD : ERtEOAT7OITOEREX

Fe. BRZIRHTZ/ - RCRELSDZEEZEEL. BREATTIREREEANBELRORBEZRIRT ZLENHIET .
BRI PIHFRELHDET, tybOLZ 2. BEM(CRBUERETZITONENBDET.

O-A&, FEEKESEDE, BHIEFTNTNO 12V £/24V £/48V ROWTNICEMIGTERREES1>FTYILTHED, SEEE
TAREABE M EE AV TYTRIFEL TV ETY .

Table 1. O—-ADEREIRATTRRSA>FvT (‘25/Dec BEsR)

LLES 4> EtEANEE ADATEYH TAUFEE Band Width
A>T & BE&KE
BD1421xG-LA 3)-X 20V/V -0.2V to 26V +0.5mV +1% 40kHz
BD14215FVI-LA 50v/V
BD1422xG-C 31)-X 25V/V -14V to 40V +0.5mV +1% 40kHz
50v/V
100v/vV
BD1423xFJ-C 1)-X 20V/V -14V to 80V +0.5mV +1% 40kHz
BD1423xFVI-C )-X 50v/V
100v/vV
BD1424xFJ-C 3)—-X 20V/V -14V to 80V +0.15mV +0.19% 1100kHz
* BIFEH 50v/V
100v/V

*RMAEROFE, 2REOARE DL TIIE,
*FRRRRBEFENKAREEDEENHOET . SR AR EERBE T THOEDEL TR,
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* TVS BR(EH-HosDREZEBNELTHD., JULABHIHUTOHFRERENTTEETT BEENMRELIBECE. TVS
DEMGEEZBI BV IREBERE TI AT AEI Y MY IEE, AT ANBMRETREOODE TRETIINENGDDFET, Fie, &
HEERPIHFEENERRERFECREZSIRUVNBEERL T,

© 2026 ROHM Co., Ltd. No. 68AN081J Rev.001
6/11 2026.1



vy MERANERIREONE SEtH1R

Application Note

i FIREE BEIITI S0

SAT A
Eﬁﬁ{?ﬁﬁgﬂg‘,ff VABNORMAL
BRUSATY
JEE-RADERE
_—
= RERO
N ILAIIT B BE
——T—Ver(Max.)
———— Vg(Min.) -------- e
A EATEBE (Vawm)
S25 1
<. HEEIFEF
VIN(Max.)
— | VIN(Min.)
BT T TVSHAA-F VAT LB
Figure 7. it 7€ BEI(7I3L
GND  OUT
c2
VINP ~—
0.001p
— VagNORMAL ?
RS
I VINP2 2 1ke
Ivs 1200 m L ~ -
R2
Shunt % % '5 ut
Resistors = 0] o

0 l BD1421xG- _
0 0230F BD1422xG-C = C1
: 0.1pF
AAAA ’

Vos

R1
AVshunt

VINM2 4L 1 1

0.022pF 0.022pF

1550 = Je ©
<Z§ D3 o |oe

VINM REF VDD

Figure 8. TVS ZiEAUin FRELREBNFRIDBIRAZEES!

Figure 8.QEEHITIE, TVS (MW PENEU T TEHEINFT.

Vapnormar — Var
Prys[W] = R2 * Vpr

© 2026 ROHM Co., Ltd.
7/11

No. 68AN081J Rev.001

2026.1



vy MERARERREEIRE ETHAR Application Note

vy MERANER RO UIPLIATFTAY

CCET. Sy MERA R ERIRE EEROET7 TO0—-F 251 BALELZ. ENSOFIRTEREEZITILE0ZYIFL AT YA EL TR
LTLWEY (REF68011, REF68012, REF68013, REF68014, REF68015) . ZNMOEFAREEIERUIFL AT T/ HEHT, 5%

ST —APEMRT—HZARUTED (Table 3. B88) | I-Y-032FL (BREERG. AEBRME. BAE/RAMEBE) (CXvFT
BUIPL AT YA > BB ERIRE PR OSE (LU TIZAL,

Bt ZEEDOER

VIPLYATHA DB E(CLT, Iy MIRRICYYFERBHIERETEE 2T DI55(F BEROEREJRICEEEUTERZREIT 24
BNHDFEYT , KARRBEIREE LI RTLEEZHS5E(E Table 2.0ROTEBOHEEA.

Table 2. SY>MEFSRAEBRREOE RETEELERESR

ESESC]

HREER

Sy MEHUBEZ AL, IREERELT>TORD
ATy B E EIFRET. ATy EER T
(KB

S MEIOFEASIBINTS

SO MERTREY IERNREBERE THIRER
D, &/ - ROJ SO KFEPEREEE FETROR
BENMFZEND

- ATEYNBEMM TAATEIENIBVETR
TIRATUTEEIRSD

JRANE

2> MEFIOFEREINZ D

<S> MEFR/INEKU. S MEROEEE %
U

S NERUCHREIDBEERE THVNEBBID., 1K
ERBISOREAEEN AT Y MEEERFOINRS

TEABDARERI Y MEFZERTS.
BPIEHED)

S8z

-EAREBENIAEBD
CJRANE

R EREEHEZLTD

-S> MEFR/ &KL MEEREREZL TS

S MEFTRET DBER THVNEKBBI. &
ERBISOREAEEN ATy M EERFOIRS

BRCSRTTOTAVETIFB

i)

- BEUEIRALC T BENEEZ AN, %
B RT WSO TIHEEN BB BE N DD

ANDAZH-ICEBUREBLE | - ANNTVIERETS ARIEERE (i) DD
RIEEEEAS ANTNIOEEEEETS ANHAXGEEBNEDS
BATNIOEHEEETS A A TREEBNEDS.
HAICES TSI TN ERTBI8.
BD142xx >)—XTl& fc=40kHz LU F%#ELE,
v MER O FE AT

SO MERARBRAREEETE, v MEROFERNRIEICR3ENHBOET . UIrL AT YA TERUIS v MEFTZ RERICE
KU THMHMZ =ML THD, FEERERRNI-20SET —FELTARLTVEY , SHEREROFM > v> MEFLS BR[O
B v MEFRBGHE | 7T -3 ) - M SBRUTIZE,

© 2026 ROHM Co., Ltd.

8/11

No. 68AN081J Rev.001
2026.1



Application Note

ThH41 K

1]
32

vy MERG VEFUR L %

~

B
ST R

BRREEEE UIrL TS

Table 3.

JLWMANTAPISA |  ALWMATVYNAOESA |  4LWMATVYNAOZSA A-Krg
— T°SAZAL INMANTAISA IWMATYNAOESA INMATYNAOZSA E ]
() Z Bsws )
BWwSZ0 swt BWG'T swz
— — 0S704401M00TYSd | 00TTA4ZdZHOOTHINd | 0STTA4ZdZHOOTdINd 00712[401Y00TYSd
(cyr e ©wort) (e) v vwe) (c)z vws o) () z Bbws'T)
swee's Bvws BvwSZ0 BWS/0 swt swz
010TN4dZN0Sd1T | 0012(4DLI00+USd 0ST0A4ZdZHOOTAINd | 0STTA4ZdZHOOTHINd | 001TA4ZdZHOOTYWd | 00TZA4dZHOOTHWd | LT <4<
s A/A09
ORNEETE S L%
D-DAZ08THW
AN/NOT ‘N9T d1-9Z08THIN1 A/AOS ‘A0S A/AOOT ‘AO8 A/AOOT ‘A0 A/AOS ‘N9C L4
v1-90TZy1Ag dwy-do | D-CAdTECPTAd D-[AdzEek1ad D-Dgeey1adg V1-DT1¢y1Ag YZAUE
100 T00-MA3
MA3-90TZH1ag -Z00SNAS4TY T00-MAI-CAIXEZHTAG T00-MA3-9xzey1ad "ON o -\
=14 1=1[=4=2] @I ELXK =11~ 1=11=4=2] 1=11=4=2] 1=11=4=2] ESl(=l]eay: 1
V0§ v00T Vv00T v0S V0§ voe I faar- ]
AVC / ATT AS A8 INZ4 ATT Wk T(Ee
€00SN3S43Y ¢00SN3S43Y GT08943d | #708943d €708943Y 2108943y TT08943Y | 'ONZ}GL

No. 68AN081J Rev.001

© 2026 ROHM Co., Ltd.

2026.1

9/11


https://www.rohm.co.jp/reference-designs/refsens003
https://www.rohm.co.jp/products/sensors-mems/current-sensor-ics/current-sense-amplifier/bd14210g-la-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/wide-terminal-type-high-power-thick-film-shunt/ltr50uzpfu-product
https://www.rohm.co.jp/reference-designs/refsens002
https://www.rohm.co.jp/products/amplifiers-and-linear/operational-amplifiers/high-performance/ground-sense/lmr1802g-lb-product
https://www.rohm.co.jp/products/amplifiers-and-linear/operational-amplifiers/high-performance/ground-sense/lmr1802yg-c-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/high-power-type-ultra-low-ohmic/psr400itqfj2l00-product
https://www.rohm.co.jp/products/diodes/zener-diodes/standard/tdzv5.1-product
https://www.rohm.co.jp/reference-designs/ref68015
https://www.rohm.co.jp/products/sensors-mems/current-sensor-ics/current-sense-amplifier/bd14231fvj-c-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzp7fv-product
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https://www.rohm.co.jp/products/diodes/transient-voltage-suppressor-diode/automotive/vs64vlnvwmtf-product
https://www.rohm.co.jp/reference-designs/ref68014
https://www.rohm.co.jp/products/sensors-mems/current-sensor-ics/current-sense-amplifier/bd14232fvj-c-product
https://www.rohm.co.jp/reference-designs/ref68013
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzp7fv-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzp7fv-product
https://www.rohm.co.jp/reference-designs/ref68012
https://www.rohm.co.jp/products/sensors-mems/current-sensor-ics/current-sense-amplifier/bd14222g-c-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzp7fv-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzp7fv-product
https://www.rohm.co.jp/products/diodes/transient-voltage-suppressor-diode/standard/vs30vua1vwm-product
https://www.rohm.co.jp/products/diodes/transient-voltage-suppressor-diode/automotive/vs30vua1vwmtf-product
https://www.rohm.co.jp/reference-designs/ref68011
https://www.rohm.co.jp/products/sensors-mems/current-sensor-ics/current-sense-amplifier/bd14211g-la-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors/pmr100hzpfv-product
https://www.rohm.co.jp/products/resistors/current-detection-resistors/high-power-type-ultra-low-ohmic/psr100ktqfj2l00-product
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https://esh.rohm.co.jp/s/?language=ja
https://fscdn.rohm.com/jp/products/databook/applinote/common/low_side_current_sense_circuit_design_an-j.pdf
https://www.rohm.co.jp/reference-designs/refsens002
https://www.rohm.co.jp/reference-designs/refsens003
https://fscdn.rohm.com/jp/products/databook/catalog/recommend/OP_67OP7397_JP.pdf
https://fscdn.rohm.com/jp/products/databook/applinote/passive/resistor/chip_resistor/shunt_surface_temp_an-j.pdf
https://fscdn.rohm.com/jp/products/databook/applinote/passive/resistor/chip_resistor/shunt_resistance_temp_an-j.pdf
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Appendix

>23b—-33>[big

HED Web 2Z110—23> (ROHM Solution Simulator) (C, SRt EEEZEMRLTHD, BEROIEREMEOTELCROEIRIIN BIHET
g_o

Table A-1. ERIEHERESZIL—-23>

Product No. B Simulation Parameter
DC Transient Frequency
Sweep Response Response
J\ AP REFAREER | BD1422xG-C 3U-X JESE-RADER -14V to 40V L % —
44> 25V/V, 50V/V, 100V/V ZRET4E
BD14210G-LA JESE-RANEE -0.2V to 26V L % —
54> 20V/V
O—H4 REFREER | BD1422xG-C SY—3 4> 25V/V, 50V/V, 100V/V R EE % v -
BD14210G-LA 4> 20V/V % % _
BD7281YG-C Op-Amp 2F3 L L L
BD7281YG-C w/offset Op-Amp fEM. ATty MNZE% Sim al4E % — —
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