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HER ST I E RS
12 {E
TR e #;EL ax | B
TC (fEF) Rrc | 1.25 - 50 kQ
TC (R{EMAE) | Rwc 0.1 1 10 | MQ
VCC1 Cvcct 0.3 - - uF
VCC2 Cvcez 0.4 - - uF
Cvcct1: REB b5 U RDERENE RS
Cvccz : MOS FET / IGBT M4 — +BEENE LA
RURNE 52 RDOEREEF A
inFECEE
(TOP VIEW)
eno2 [1]O 38 | GND1
TO [2] 37 | TEST
TGND2 [ 3| 36 | NC
TCc [4 ] 35 | NC
NC [ 5 | 34 ] NC
NC [ 6 | 33 | NC
NC [7 ] 32 | NC
SCPIN [ 8| 31 ] veet
vee2 [9 ] 30 | NC
NC [10 29 | NC
OUTREF [ 11 28 | NC
NC [12 27 | NC
OUT1HG [13 26 | OSFB
NC [[14 25 | SENSOR
ouTIL [[15 24 | NC
PROOUT1 [ 16 | 23 | INA
PROOUT2 [17 22 | DIS
ouT2 [18 21 | FLT
GND2 [19 20 | GND1
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i &t BA
mFEE HFR HEE
1 GND2 HART S50 RigF
2 TO EERBREREAN | oY EXANEF
3 TGND2 BEE=42RAJ IV FEHF
4 TC EBRBERZERERERET
5 NC Jrvazxyiay
6 NC Jraxyay
7 NC Jraxyay
8 SCPIN iR T
9 vVCcC2 H A RIERiGF
10 NC Jrvaxyiay
1 OUTREF EEREEBAEEETIRTF
12 NC Jraxyiay
13 OUT1HG Y —Z Al MOS /3w 7 7 EREji%F
14 NC Jraxyvay
15 OUT1L Uy B AERF
16 PROOUT1 ERRERY 7 R —VF D8F | F— FEEANEGTF
17 PROOUT2 ERRERASEY — VA T
18 OouUT2 25—V 3V TWmF
19 GND2 HARYT S50 RigF
20 GND1 ARG Z 5 FigF
21 FLT 7 +—IL AT
22 DIS ADHFAEBANHT
23 INA HIEIA S 5HF
24 NC Jraxyvay
25 SENSOR mERRE DiRF
26 OSFB H A5 — MREERE hinF
27 NC Jraxyoiay
28 NC Jraxyvay
29 NC Jraxyay
30 NC Jraxyoiay
31 \Vole}| AABIEREF
32 NC Jraxyiay
33 NC Jraxyvay
34 NC Jraxyay
35 NC Jrvaxyiay
36 NC Jraxyiay
37 TEST TR ME— FREHF
38 GND1 ABBT o2 RigF

www.rohm.co.jp

© 2022 ROHM Co., Ltd. All rights reserved.

TSZ22111 « 15+ 001

4/39

TSZ02201-0928BCS00020-1-1
2024.10.04 Rev.001


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

BM6117FU-C Datasheet

Jaovy/sEA
Ej’ Isolation ;“““ esron / Vosra, S]_GND2
FLT —‘,I T OUT2
DIS " [ PrROOUT2 ]
0 Py, ———S oo
| IO P S oUTIL
o] 3_ Locic @ —OSERIELT | E"v #_II
'W_':a. 9 <« _TEMP Logic _-%_ SUTTIG
I - Constant [~ ]
e Current outRer ]
e ] —
NC 1 UVLO VCC2
[—veei 1=+ UVLO _qﬂi —soem ]
[~ ] ;' [~ 1]
[~ ] [~ 1]
e ] [~ 1]
[rc ] 1]
| Temperature | oo ]
[TEsT | > Monitor H— ]
[Cewoi VREG &GNz
xR AER
H B K5 £ % B4r
ANREREE Vceimax -0.3 ~ +7.Q(Note 2) \V;
ﬁﬁﬁ“%}ﬁ%& Vccamax -03 ~ +30_0{Nole 3)
TGND2 i FANEBE VTGND2 -0.3 ~ +0.3(Note 3) \Y
INA iF, DIS inFANEE VINMAX -0.3 ~ +7.Q(Note2) \Y;
FLT ﬁﬁuﬁ%, OSFB ﬁﬁ%, Ajj%& VFLTMAX -03 ~ +7_0(N‘7te 2) V
FLT i%¥, OSFB if¥. HAEHR IFLT 10 mA
SENSOR i FH AER Isensor 10 mA
SCPIN i FANEE VscPINMAX -0.3 ~ +VCC2 + 0.3(Note 3)
TO wHFAHNEE V1omax -0.3 ~ +VCC2 + 0.3(Note 3) \Y;
TO iHFHAER Itomax 8 mA
REREHE Tstg -55 ~ +150 °C
ReEGHRE Tjmax +150 °C

AR L MBEERUBEREGRELG COBMBRAEREBALEEE. SIEELIBRICEIARMEAHY FES, Fz. Ya—rE—FLLEA—TUE
— Pl BEREEEETEERA, BABRREREZBADLIUHHE—FIEESLDIBE. Ea— XU EYENLREREREFHBL T
11%&5 CHREBRELLET,

FE2: REEAMEBEEBASLOILHIHERAEINTT L. FyTRBELRICKY., ICAXDOHEEBLIEIZLITO2BENYET, REEAMEEEE
ADBERIFERY A XERECT D, RRAMBEARERELT S, WBREZEATIHE, ZEEABEEZEAGVL SRUERICCREC S
LYo

(Note 2) GND1 ##

(Note 3) GND2 £t
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BUIE 455 (Note 4)
o REH (Typ) .
HE i 1 B EAR (Note 6 ‘ 4 BEARNoE D) B
SSOP-C38W
Ty oy iar—FAERERMEER Bua 84.5 50.1 °C/W
vy ar—n\yh—T EEPIDEBEE/ NS A — 5 (Note d) Wyt 28 22 °C/W
(Note 4) JESD51-2A (Still-Air) IZ%#L,
(Note 5) ¥ o9 avhbi\yyr—2 (E—ILEFES) LEDLDETORE /NS A—4,
(Note 6) JESD51-3 [Z#41 L 1= E AR % A,
(Note 7) JESD51-7 [Z#HL L =& iR & /.
HBIE AR EiR# Tk
12 FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1[B8 (k@) 5B
tREIF—> HHEE
=S I AT Eb
rEms L EEg | O
BIEEMR HiR# HEiR-Ti&
42 FR-4 | 114.3 mm x 76.2 mm x 1.6 mmt
1B (Fkm) A 2EB. 3B (NE) % 4FEH (Zm) HE
fREE—> $REE fRE/a— fREE RE/a— fREE
RESURNRE—Y " ”
B L RS 70um | 742mm0O (EARK) | 35um | 74.2mm0O (EEAF) | 70 um
HRBESEY
H B e Min Max By
ADBIERERE Vg1 (Note 8) 45 5.5 \%
HAORIEREE VccoNote 9) VuvLozL 24 \Y;
TO i FARNEE VroNote 10) 1.35 3.84 \%
EERE Topr -40 +125 °C
(Note 8) GND1 R%
(Note 9) GND2 %%
(Note 10) TGND2 &3
wEEst
H H i i By
fBRIEH (Vio = 500 V) Rs > 109 0
RZEMEE (1 min) Viso 2500 Vrms
HRESEREE (1) Viso 3000 Vrms
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ESNEHE
(HFICEEEDZWRY., Ta=-40°C~+125°C, Vcc1 =45V ~55V, Vcez = Vuvioal ~ 24 V)
H B \ i | BN Z | BXK [ B | EIR
2
A S BIERRETR 1 Iccit 0.2 0.6 1.1 mA | INA, DIS :#3EE E
INA = 10 kHz, Duty 50 ¢
AN BIEBER 2 lecrz 0.3 0.7 12 ma | oo R %
INA = 20 kHz, Dut 0
AABIERRER 3 lcc1s 0.3 0.8 1.4 mA DIS < |_0 z, Duty 50 %
H A BIERRER Icc2 1.5 3.1 4.8 mA | Rrc=10kQ
Ay 9 AA
OCysY HLARILAAEBE ViNH 0.7 x Vet - 55 \Y INA, DIS
OYyY LULRILAAEE VinL 0 - 0.3 x Vect V INA, DIS
Oy d FILES Uik RinD 25 50 100 kQ | INA
Osws FILT7 v T Rinu 25 50 100 kQ | DIS
Oy 9 ANT 4 IL5ER tINFIL 80 130 180 ns | INA, DIS
— .<_tLNF|L — <_U.NFIL
5 V— 5V
INA 25V INA 25V
ov OV—&J
H H
OUT1HG OUT1HG
Limmmmmmmmmmmmmmm e L
Hi-Z Hi-Z
OUT1L OUT1L
L Limmmmmmm e mm e

Figure 1. BY Y9 ANZA 20T Fv—+
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ERMEE — #H&E

H B | ke | B/ hi BX | Bfr | £ #

Hh

loutiHg = -40 mA

s = - - 5
OUT1 HG H I/’\)I/Hj jj EE VOUT'IHGH 0.8 V VCCZ E.LE (ﬁ:ﬁi{”rﬁ)
OUT1HG L LRIEAHERE VOUT1HGL - - 0.6 Y, louttHe = +40 mA
OUTREF Z#EF VoUTREF 1.96 2.00 2.04 V| Ve BE (#E%1HE)
OUT1L ON & RouTtiL - 0.26 0.52 Q loutiL = 40 mA
OUTIL H W& KER louTmAX1 10 - - A Vco2 = 15V, BREHRELE
Turn ON Time tron 210 330 450 ns INA, DIS
Turn OFF Time trorF 210 330 450 ns | INA, DIS
OUT1HG-OUT1L
. . t 90 160 230

2y RAA L DEAD ns

OUT1HG - VCC2 fd 1000 pF
OUT1THG L to H Ef&rEE touT1HGLH - 25 50 ns el ms i P

RXEHREE
PROOUT1 ON &1 RoNPRO1 - 0.8 1.8 Q IproouTt = 40 MA
PROOUT2 ON &1 RonPRO2 - 0.4 0.9 Q IproouT2 = 40 MA
OUT2 ON iE#1 Ron2 - 0.4 0.9 Q lout2 = 40 mA
OUT2ON XL vy 3L K VouTzoN 1.8 2.0 2.2 V
OUT2 ON B JERF touT2oN - 50 80 ns
RI48:&E it £ CM 100 - - kV/us | EXEHREE

>tINFIL >tINFIL
SV L \l tPoFF E
INA 25V 2.5 VJY 2.5 V7
0V ; P tPoN >
H
90 % 90 %
OUT1HG
toeaD
L
Hi-Z
X900 %
OUTIL
L 1 10 % toeaD
touTiHGLH
———H
— 90 %
OUT1HG
L — 10 %

Figure 2. OUTTHG., OUTIL A% A SV Fr—
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BRMRHE — &F
B H Hikes =N | T BX | Hf  ®
BEE=4
TC imFEE Ve 0.980 1.000 1.020 \Y;
TO HAER Ito 0.975 1.000 1.025 mA | Rrc=10kQ
SENSOR H 1 RK#k fosc_To 8 10 14 kHz
SENSOR H 71 Duty1 Dsensor1 87.5 90.0 92.5 % V1o=135V
SENSOR H 71 Duty2 Dsensor2 47.0 50.0 53.0 % V1o=2.59V
SENSOR ti 1 Duty3 Dsensors 5.6 10.0 14.4 % Vo= 3.84V
SENSOR Y/ — X {8l ON i&#i RsENsoRrH - 60 160 Q | Isensor =-5 mA
SENSOR < > % {i] ON &1 RsEnsoRL - 60 160 Q Isensor = +5 MA
REEHEE
A 78l UVLO OFF
. Vi 4, . .
2Ly gl FBE UVLO1H 05 4.25 445 \%
A 71{8] UVLO ON
. Vi . . .
2Ly gl FEE uvLOIL 3.95 4.15 4.35 \%
AFBIUVLO 7 ¢ L4 BEE tuvLotFIL 2 10 30 us
A F148l UVLO 1ZE SER%RE
2
(OUTTHG) touvLotouTiHG 10 30 us
A8 UVLO EEr%RE
(FLT) touvLo1FLT 2 10 30 V&
H A48l UVLO OFF
. Vi 10.7 11.7 12.7 \Y
ALy 3l FEBE oo 0
Hi 48] UVLO ON
. Y . . i
2Ly gl FEE UvLO2L 9.7 10.7 11.7 \%
H A UVLO 7 « L2 B tuvLozFIL 2 10 30 us
H A48 UVLO [E RS
(OUTTHG) tbuvLo20UT1HG 2 10 30 us
H Al UVLO :BIERRE (FLT) touvLo2FLT 3 - 65 us
BERRHEE VscoeT 0.67 0.70 0.73 v
R AR AR H o R OUT1THG =1 kQ
t 0.02 0.07 0.11
(OUT1HG) DSCPOUTIHG WS Supy T
FRARAR H B S R ] PROOUT1 = 30 kQ
t .02 . .
(PROOUTA) DSCPPRO1 0.0 0.05 0.08 V& FLT T
R AR AR H o R PROOUT2 = 30 kQ
(PROOUT?) toscPPrO2 0.02 0.05 0.08 us FLT T
EARRHEERRE (FLT) tDscPFLT 1 - 35 us
PROOUT2 ON HfH] tPrO20ON 90 160 230 ns
SOFT Turn OFF ¢ 30 110 S OUT1L = 30 kQ
FRIR R SoPorT e T
FLT H 71 ON Ein RrLTL - 30 80 Q lrir = 5 mA
74+ — )L MREFRE tFLTRLS 20 35 50 ms
7— b HiRERH
. V 4.5 . . V
ALyPa)lFERE osFen 50 55
J7— b LmERE
. V 4.0 . .
ALy 3l FEE st o >0 v
OSFB H 17 « )L % B5fHE tosFBFIL 5.0 7.4 9.8 us
OSFB t 71 ON & RosrsL - 30 80 Q losFs = 5 MA
OSFB i 71 {R FH5RE tosFBRLS 20 35 50 ms
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BHiET—4
(BET—4)
1.1 1.1
= 1.0 g 1.0
% 0.9 = 09
3 8
- 0.8 .. 0.8
S 07 E— g 07 \
pust —— =
5 A/ =) //’_r
O 06 O 06 |j=—
2 o5 40 °C:|7 5 05 \ Vec1 =45V |1
: AN T
> o > | Vee1=5.0V |
2 04 | +25°C g 04
>
03 ¢ 03
: 2
2 02 g 02
2 4.50 4.75 5.00 5.25 5.50 o -40 0 40 80 120
Input side Supply Voltage : V¢, [V] Temperature : Ta [°C]
Figure 3. Input side Supply Circuit Current 1 vs Figure 4. Input side Supply Circuit Current 1 vs
Input side Supply Voltage Temperature
(INA not switching) (INA not switching)
1.2 1.2
.1 < 11
<
S
% 1.0 ~ 10
o O
S o9 = 09
N +125°C = Veci =55V
S 08 c] — & 08 | |
5 I — 5
o 07 — O 07 'S
S 06 /J( '_E é 06 / |
2 [25c] L°°2 s V=50V | [reer =45V ]
E 0.5 —% 05 4' cc1 = 9. |
3 3
® o4 o 04
5 5
2 03 = 03
= 4.50 4.75 5.00 5.25 5.50 o -40 0 40 80 120

Input side Supply Voltage : V¢, [V]

Figure 5. Input side Supply Circuit Current 2 vs Input
side Supply Voltage

(INA =10 kHz, Duty = 50 %)

Temperature : Ta [°C]

Figure 6. Input side Supply Circuit Current 2 vs
Temperature
(INA = 10 kHz, Duty = 50 %)
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BHET—42 — &iE

(BEF—4)
1.4 1.4
1.3 _ 1.3
<
1.2 E 12
1.1 § 1.1
10 =10 JEY“’V
0.9 0.9 *'
0.8 0.8 /,
— 0 —

— \ [ Veci=45V

x|
-40 °C
4[ 0.6 4‘ Vee1 =5.0V |

\
O I =

Input side Supply Circuit Current 3 : Iccy3 [MA]
o
\,

Input side Supply Circuit Current 3

0.5 0.5
0.4 0.4
0.3 0.3
4.50 4.75 5.00 5.25 5.50 -40 0 40 80 120
Input side Supply Voltage : V¢, [V] Temperature : Ta [°C]
Figure 7. Input side Supply Circuit Current 3 vs Figure 8. Input side Supply Circuit Current 3 vs
Input side Supply Voltage Temperature
(INA = 20 kHz, Duty = 50 %) (INA = 20 kHz, Duty = 50 %)
4.5 4.5
< <
E, E
8 4.0 8 4.0
© _0
é | +125°C | = Vec2 =24V
g 35 ‘* s 35 mii —
s : ——
O [ O] / r
S 30 — | 3 30 [—— —R— A
.g //\ ’J_I 5 / \ | Vecz=11V |
° -40 °C —
2 25 | +25°C > 25 | | Voe=15V |
Q. (o
> >
N N
g 2.0 % 2.0
%] n
5 5
g 15 % 15
8 11 13 15 17 19 21 23 @) -40 0 40 80 120
Output side Supply Voltage : V¢, [V] Temperature : Ta [°C]
Figure 9. Output side Supply Circuit Current vs Figure 10. Output side Supply Circuit Current vs
Qutput side Supply Voltage Temperature
(Rrc =10 kQ) (Rtc =10 kQ)
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BHET—42 — &iE

BET—43)
3.5 100
()] —
-40 °C
g +25 °C H Level | € g
S 30 +125 °C | 2
E 8 '_ o
70 -
32 L—" = 40 °C
& >0s z
—_ =& n
z 2 &
5> — c 55
T .o L3 e +25 °C
e < A S
= -40 °C a 40
o
= L Level +25 °C %
+125 °C S +125°C
15 ‘ 25
4.50 4.75 5.00 5.25 5.50 4.50 4.75 5.00 5.25 5.50
Input side Supply Voltage : V¢, [V] Input side Supply Voltage : V¢, [V]
Figure 11. Logic High/Low Level Input Voltage vs Figure 12. Logic Pull-Down Resistance vs Input
Input side Supply Voltage side Supply Voltage
100 180
170
85 160

150

[ -40°C
140
130 %ﬂ
120 k

- o
o W@

Logic Input Filtering Time : t,yg, [NS]

Logic Pull-Up Resistance : Ry [kQ]

55
+125 °C |— +25 °C
110 L= = |
[ +25°C

40 100

+125 °C 90

25 80

4.50 4.75 5.00 5.25 5.50 4.50 4.75 5.00 5.25 5.50
Input side Supply Voltage : V¢, [V] Input side Supply Voltage : V¢, [V]
Figure 13. Logic Pull-Up Resistance vs Input Figure 14. Logic Input Filtering Time vs Input

side Supply Voltage side Supply Voltage
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BHET—42 — &iE

(BET—4R)
0.8 0.60
0.7 -
= = 050
5 3
I 0.6 I
g 5
3 o 040
> 05 z
5 8
g 04 [ +125°C | S 030
: S (257 |
2 03 v z +125°C | T
3 2 o020 v \
=] =2
O o2 o \
Y g
P k v 0.10
-4 01 \ \ -
5 +25°C -40 °C o -40 °C
I 00 I  0.00
E 11 13 15 17 19 21 23 '5 11 13 15 17 19 21 23
O
© Output side Supply Voltage : Ve, [V] Output side Supply Voltage : Ve, [V]
Figure 15. OUT1HG H Level Output Voltage vs Figure 16. OUT1HG L Level Output Voltage vs
Output side Supply Voltage Output side Supply Voltage
(louttHe = -40 mA) (lout1He = +40 mA)
2.04
0.50
— 2.03 —
>
= =) | +125°C |
2 202 £ 040 v
3 X
> Lo [ -40°C | ~
.. . L 1] q.,
Q \ S 030
] [o
£ 200 b
s X g A
S 1.99 @ 020 X
c \ c
5 5 | +25°C | .
o X \ 2 | -40°C
© 1.98 X +25 °C —
E | +125°C | | | 5 010
@]
g 1.97
|_
)
O 196 0.00
11 13 15 17 19 21 23 11 13 15 17 19 21 23
Output side Supply Voltage : Ve, [V] Output side Supply Voltage : Ve, [V]
Figure 17. OUTREF Reference Voltage vs Figure 18. OUT1L On Resistance vs Output side
Output side Supply Voltage Supply Voltage
(Relative to VCC2) (loutiL =40 mA)
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BHET—42 — &iE

(BET—4R)

450 450

2 410 2 410
z e
£ :

5 370 |—| +125°C | 370
€ — =
E — T  — £
=

2 330 5 330
5 . -40°C | £

290 *25°C 200
5 =
o) 2
o)

250 250

210 210

230

210

190

170

150

130

110

OUT1HG - OUT1L Dead Time : tygap [NS]

90

11 13 15 17 19 21 23

Output side Supply Voltage : V¢, [V]

Figure 19. OUT1 Turn On Time vs Output side

Supply Voltage
50
B
Turn ON = 40
+125 °C o
\ Turn OFF E
—{ Turn ON +125°C o 30
+25°C £
\ — =
\ B — s 20
‘®
£ \ S
T I T lON T10
urn I
[Tumorr || MM OFF |l 40c || e
-40 °C | | -
Q
\ \ T 0
11 13 15 17 19 21 23 E
O

Output side Supply Voltage : V¢, [V]

Figure 21. OUT1HG - OUT1L Dead Time vs
Output side Supply Voltage
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Figure 23. PROOUT1 On Resistance vs Output
side Supply Voltage
(IproouT1 = 40 MA)

0.9

0.8

0.7

0.6

| +125 °C |

0.5 ¥

0.4

0.3

//"

0.2 \ X
+25°C | | 40 °C |

0.1

0.0

11 13 15 17 19 21 23
Output side Supply Voltage : Ve, [V]
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Figure 24. PROOUT2 On Resistance vs Output
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Figure 26. OUT2 On Threshold Voltage vs
Output side Supply Voltage
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Figure 29. TO Output Current vs Output side
Supply Voltage
(Rrc =10 kQ)
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Figure 30. TO Output Current vs TC Resistance
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Figure 33. SENSOR Output Duty1 vs Output
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(Vt0=1.35V)

11 13 15 17 19 21 23
Output side Supply Voltage : Ve, [V]

Figure 34. SENSOR Output Duty2 vs Output
side Supply Voltage
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Figure 35. SENSOR Output Duty3 vs Output Figure 36. SENSOR On Resistance (Source
side Supply Voltage side) vs Input side Supply Voltage
(Vro=3.84 V) (Isensor = -5 mA)
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Figure 39. Input side UVLO Filtering Time vs Figure 40. Input side UVLO Delay Time
Temperature (OUT1HG) vs Temperature
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Figure 41. Input side UVLO Delay Time (FLT) vs Figure 42. FLT Voltage vs Output side Supply
Temperature Voltage
(Vec2 UVLO On / Off Voltage)
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Figure 43. Output side UVLO Filtering Time vs Figure 44. Output side UVLO Delay Time
Temperature (OUT1HG) vs Temperature
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Figure 45. Output side UVLO Delay Time (FLT)
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Figure 46. Short Current Detection Voltage vs
Output side Supply Voltage
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Figure 47. Short Current Detection Delay Time Figure 48. Short Current Detection Delay Time
(OUT1HG) vs Output side Supply Voltage (PROOUT1) vs Output side Supply Voltage
(OUT1HG = 1 kQ Pull Up)
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Figure 49. Short Current Detection Delay Time Figure 50. Short Current Detection Delay Time
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