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Table 1. 21 —3a>O¥IHAZRTE

Simulation Parameters Default Note
Settings Simulate
Simulation Type Time-Domain ZEARD]
Qaeiiftrl/Al@ ; _
Simulation Type \?flec’; All Waveforms 2IL-2a TR AEED) -
Time-Domain v aveiorms }\tlﬁﬂ/;&ﬁ&u T%i?o
Select Waveforms End time 1ms -
All waveforms ~
Simulation Resolution | 1e-7
End Time Advanced options
m cece Convergence Assist -
Manual Options -IgtEhME:;r%O-ggCISW “Global Parameters” /52 Re]
Figure 2. 2Z1L—3a iR EHBLUERTIVOR Cth:board=5 Ws/K 4
© 2026 ROHM Co., Ltd. No. 69UG021J Rev.001

2/8 May 2026



Low-Side Circuit Breaker - Thermal Co-simulation - User’s Guide

Table 2. 31l —33> %%

Variable Range

Instance Name Type Parameters Default Value Min Max Units

Voltage_level 12 free \Y

VSOURCE1 Voltage Source | AC_magnitude 0.0 fixed V
AC phase 0.0 fixed deg

Voltage_level 5 2.7V to 5.5V/MNote?) v

VSOURCE2 Voltage Source AC_maghnitude 0.0 fixed V]
AC phase 0.0 fixed deg

Load Resistor Resistance Value 1.2(Note2) free Q

Sensing Voltage | Voltage to Digital | Threshold 4,1 (Not3) free \Y

(Notel) EBREIAT>TOFEREEEEFAICEEEL TSV,
(Note2) EEIREDERIC—E T BLIRIERSTEL TUEEW. TIAIMNETER 12V./1.2Q=10A TY.

(Note3) M EBREIAT T DR EBESTE

Vout = Rspunt X lipga X GAIN) + Vref

Ropune & v NMEROESE
lipaa : BEIER

GAIN : BREZA7 T
Vier @ REF i FEE

BD14210-LA : GAIN=20, Vref=2.5V
S NMEFL 0 PSR330ITQFH1LOO (1mQ)
Iload (GEMTEER): 80A
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FRRTRRESNE Rth LU Cth (& EAROBIEMBLUVBBTE2RLTVEY, IFAO “Global Parameters” 257 )9UvY
FRILTINSDEREETEF T, HIFAIC, BARICEBLRDEMETUBEZIRIE T SENAIRETT .
HAERE
Rth_board=25 K/W, Cth_board=5 Ws/K
INSOME. Table3 (R PCB ZMRELIEEAS I -2 AER(ICEDE. SEBLUTGRELTVET,
Global Parameters
Name Value Description
Rth_board 25 PCE thermal resistance
Cth_board 5 PCE thermal capacitance
T 100 Junction Temperature

net]26; netl43 E x
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Figure 3. Global Parameters ¢ EAROEETL. ABE
Table 3. PCB Oft#k
ltem Value
HiRE 1.6mm
BRI A 82.1mm x 73.9mm
EARaA# FR4
B2 2/
tRSEE 70um (20z)
ETETE E:800mm? EH:1300mm?
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5. BREAPZIIETI

Table 4 ($EIROIEE

REREIZATOTOET I ERUTWET . Table 5 (F. BEINTUVBETIOIHFRAZRLTVET . BH. KET
IEEFRREEIEOEEET )L THD. RELIEOARRCAZROBUVMEREEREINTUVRVDO TEEL TR,

Table 4. ERAJEEREBREOATOTOET IV

Grade Product No. Feature
BD14220G-C Gain= 25 V/V
Automotive BD14221G-C Gain= 50 V/V
BD14222G-C Gain= 100 V/V
Industrial BD14210G-LA Gain= 20 V/V
Table 5. imFEHEA
i+ HaE
VINP v MEREIRAIA L
VINM > MESERHAIA D
VDD ERInF
ouT s F
REF Reference i+
GND Ground i+
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Figure 4. MOSFET OZESE

Part No.
ROHM
001: 0.1A None: Standard
002: 0.2A FRA: Automotive
Lo HRB: Automotive
010: 1.0A
: . HZG: Automotive
100: 10A
s Specifications and drive voltage
250: 25A
01B:10A Symbol | Process | Polarity Drive Comment
voltage
028:20A YN | 1stG Nch |00V
S en C .
03B:35A
A1: DSN1006-3 (SMM1006 04B,04C, 04D, 40a | ON | TstGen | Neh [1.2V,1.8V
D3 TO-252 05B:50A AA 1stGen Nch |10V For Automotive
E1: SOT416FL (EMF3F) 07B:70A CN | 1stGen | Nch |10V
F4: DFN2020-8S (HUML20ROLS) | 08B, 08C,08D....80A | SN | 1stGen | Nch |2.5v,4.0v
F5: SOT-323T (TUMT3) 10B: 105A BE | 3rdGen| Nch [10V
F6: SOT-363T (TUMTS) 12B:120A MN | 3rdGen | Nch |45V High Performance
F9: DFN2020Y7LSAA 18B: 180A ED 3rd Gen Neh 180V
H6: HSMT8
AD 4th Gen Nch 4.5V Built-in ESD Protection
H7: DFN3333TSLSAB
J1: TO-263AB (LPTL) BN |4thGen| Nch ]4.5v
Q1: HSMT8 A 12V GN 4th Gen Nch 4.5V High Performance
Q3: HSMTBAG C:20v AJ | SthGen | Nch |25V
Q5: SOT-346T (TSMT3) E: 30V BG |6thGen| Nch |45V
QB: SOT-457T (TSMTE) G40V BH | 6thGen| Nch |6.0V,10V
. H: 45V
Q7: HEMTS J sov BK | 6thGen | Nch |45V For Automotive
$1: HSOP8S (HSOPS) ' BL | 6thGen| Nch |6.0V For Automotive
53: SOP8 L: 6OV
N: 8OV SP | 1stGen | Pch |2.5V,4.0V
S6: HSOP8S (HSOPS) :
P 100V ZP |2ndGen| Pch |12V, 15V
U1: SOT-323FL (UMT3F) : |
V1: DFNO805-3 (VML0S08) R: 150V RP_|2ndGen| Pch |40V
V2: DEN1006-3 (VML1008) S: 190V AP | 4thGen| Pch |15V
V3: DFN0B04-3 (VML0G04) T: 200V BC |S5thGen| Pch 18V
V4: DFN1616-6W U: 250V AT |SthGen| Pch |4.5v,6.0v
V5: DFN1616-6 BJ 5thGen | Pch |45V For Automotive
V7: DFN1212-3 LD csP Nch 2.5V
V8: DFN1010-3W
W4:DFN1616-7T (HEML1616L7)
X3: TO-220AB
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7. v MERETI

S NMEFUIA TV IS BETEE I BN TEET,

UTFOETIRDRAZSER
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Property Editor | X
PSR330ITQFHILOO
Label x28 o2
Select component Tunable|
PSR330ITQFHILOO v |

| PSR330ITQFH1LO0
PSRIDOKTQFHIL100

_Figure5. *‘/V‘/I\EE}’;IO)E%?&‘E

Part No. Size Resistance | Tolerance |Specia Rated power P Temperature | Operating Automotive
| code | (Rated terminal temperature Ty) coefficient | temperature grade
range available
- (AEC-Q200)
(mm) (inch) (mQ) (ppm/°C) (°C)
0.2 C 12W (130°C) 15050
0.3 D 8W (75°C) 4W (140°C) 0~+150
0.5 F 8W (75°C) 4W (140°C)
PSR100 6432 2512 F (£1%) 0~+100 -65 ~+175 Yes
1.0 H 8W (75°C) 4W (140°C)
20 J 6W (75°C) 4W (140°C)
0~+50
3.0 L 4W (75°C) 3W (140°C)
0.1 B 15W (130°C) 10050
PSR330 6464 2525 % 05 F(£1%) F 8W (100°C) 0 ~+100 -65 ~+175 Yes
* 1.0 H 6W (100°C) 0 ~+50
PSR350 7.9x5.6 3222 0.27 F(£1%) cw 12W (120°C) 0~+150 -65 ~+175 Yes
0.2 C 12W (75°C) 5W (130°C) 12550
0.3 D 10W (75°C) 5W (130°C)
0~+100
0.5 F 10W (75°C) 5W (130°C)
PSR400 10%x5.2 3921 F (1%) -65 ~+175 Yes
1.0 H 8W (75°C) 5W (130°C)
20 J 6W (75°C) 4W (115°C) 0~+75
3.0 L 5W (70°C) 3W (115°C)
0.1 B 15W (75°C) | 10W (120°C) 200450
0.2 Cc 15W (75°C) | 10W (120°C)
0.3 D 10W (75°C) 7W (120°C) 0~+150
~+
PSR500 15x7.75 5931 04 F (£1%) E 10W (75°C) 7W (120°C) -65 ~+175 Yes
0.5 F 10W (75°C) 7W (120°C)
1.0 H 10W (75°C) 6W (120°C)
0~+75
20 J 7TW (70°C) 4W (115°C)
Part No. Size Packaging code Tolerance Special code Nominal resistance
Part No. Size (mm) [inch] Packaging code Tolerance Special code Nominal resistance
PSR 100 (6432) [2512] Tyoe | Code Packaging Quantity F (+1%) B 0.1mQ Resistance code, 4 digits
High Power Metal 330 (6464) [2525] i specification pcs/Reel [¢] 0.2mQ Resistance 4 digits
Plate Shunt Resistors 350  (7.9x66)  [3222] .;| Embossed tape cw?®| 027ma 0.1mQ 0L10
<Ultra Low Ohmic> ITQ ) 3,000
400 (10x5.2) [3921] PSRI00 (8mm Pitch) D 0.3mQ 0.2mQ 0L20
500  (15x7.75)  [5931] .,| Embossed tape E 0.4mQ 0.27mQ 0L27
KTQ ) 5,000
(8mm pitch) F 0.5mQ 0.3mQ 0L30
PSR330 | ITQ Embosseg tape 3,000 H 1.0mQ 0.4mQ 0L40
(8mm pitch) J 2.0mQ 0.5mQ 0L50
PSR350 | KTQ Embosse.d tape 5,000 L 3.0mQ 1.0mQ 1L00
(8mm Pitch) *3 : Only PSR350 2.0mQ 2L00
PSR400 | ITQ Embossefj tape 3,000 3.0mQ 3L00
(8mm Pitch)
PSR500 [ HT Embossed tape 2,000
S Q (12mm Pitch) :
*1 :1TQ: Apply to 0.2mQ
*2: KTQ: Apply to 0.3mQ~3.0mQ
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Table 6 (Tl 221 —33VEETHERAINTOWREPRO— B2 RUTWET, £I>7H(CF. UTFICRIEHMEEEO/NTA-IHERTES
NTVEY, EMERORZEZRDSS, 10750 ESR ZRE. TIANMEIANT 0 (FEESNTVET, FEBRONTA—HMEFEEFITZC

ERIRETY

Table 6. FEHAEBRDUA N

Variable Range .
Type Instance Name Default Value Min [ I\/slgax Units
Load 1.2 free Q
Resistor R1, R2 10k free Q
R3 510 free Q
R4, R5 1k free Q
C1 0.1u free F
Capacitor Cc2 22n free F
C3 10n free F
Property Editor . X

capacitor_model_v2

Labe 1 >
| select component | Foxedl)
| Capacitor_modael Z .Q
CVALUE
0.1 F @
ESR
| 0.01 Ohm 03
ESL
0.0 H @ |
W
/| USE_INITIAL_VOLTAGE = I
CVALUE ESR ESL
INITIAL VOLTAGE Foxea
0.0 =

(@) TONFAIF4S (b) ZAEEEE
Figure 6. J>5 > HOTONTAIT (9B LU EHERS

I>7>890 ESR OF I MEZ 0.01 Q ([BERESNTVET.
INBONSA-HF, 221 —23> L TREBMEZZRE I BN TEFIN VWHRBRACTENTE IC OBMFZREEI2BDTEHOFE
hoo TBENIZNSA=HBEICDOWT(F, T—HS— M BSRUTE,

9. HEBLVT7IVF—33>)—b

Sy MEHT PSR Series

MOSFET E5g4 A MOSFET 12~150V >>%)L N Fr>JL MOSFET

Thermal simulation SPICE BEREETILOFELS B& - BUEMRAT
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