ROHM Datasheet

SEMICONDUCTOR

1ch Gate Driver Providing Galvanic Isolation
2500Vrms Isolation Voltage

BM60055FV-C

General Description Key Specifications
The BMG60055FV-C is a gate driver with an isolation H|solation Voltage: 2500 [Vrms] (Max)
voltage of 2500Vrms, I/O delay time of 250ns, minimum EMaximum Gate Drive Voltage: 24 [V] (Max)
input pulse width of 170ns. It incorporates the fault signal m|/O Delay Time: 250 [ns] (Max)
output function (FLT_UVLO, FLT_SC, FLT_OT), under EMinimum Input Pulse Width: 170 [ns] (Max)

voltage lockout (UVLO) function, short circuit protection

(SCP) function, over temperature protection (OT)

function, over current protection (OC) function, Soft turn

off function, 2 level turn off function, active miller Package W(Typ) x D(Typ) x H(Max)
clamping function, switching controller function and SSOP-B28W 9.2mm X 10.4mm X 2.4mm
output state feedback function.

Features
B Fault Signal Output Function
B Under Voltage Lockout Function
B Short Circuit Protection Function
B Over Current Protection Function
B Over Temperature Protection
B Temperature Compensation of OC
B Soft Turn Off Function of SCP
B 2 Level Turn Off Function
B Active Miller Clamping
B Switching Controller
B Output State Feedback Function
m  AEC-Q100 Qualified ™7
(Note 1:Grade1)

Applications
B Automotive isolated IGBT/MOSFET inverter
gate drive.
B Automotive DC-DC converter.
B Industrial inverters system.
B UPS system.

Typical Application Circuit
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Figure 1. Typical Application Circuit

OProduct structure : Silicon integrated circuit OThis product has no designed protection against radioactive rays

www.rohm.com
© 2014 ROHM Co., Ltd. All rights reserved. 1/37 TS202201-0818ABH00120-1-2
TSZ22111 + 14 + 001 15.Feb.2016 Rev.001

Downloaded from: http://www.datasheetcatalog.com/


http://www.datasheetcatalog.com/

BM60055FV-C Datasheet

Contents
(1o o=ty T LT o ] o o] o ISP PTPR 1
LT 1 LU= T PSPPSR 1
F Yoo [Tor=1 1 o] o 1= SRR 1
NGNS o1 Ter i oz= 4o ) o =SSP PSOPURUPPPRN 1
Package W(TYP) X D(TYP) X H{IMBX) .. eeeee ettt et ettt e st e e et e e s et e e e ameeeeeente e e s emneeeeanneeeeenneeeeennnes 1
QLYoo= 1IN o] o] [foz=1 o o TN @2 o U RS SRR 1
(0701010 o) OO P PP RP PP 2
Recommended Range Of External Constants Pin Configuration ...........cueiiiiiii i 3
LTI B T= Yo o] (o) 1< PP ROPURPPPPR 3
THErMAl RESISTANCE™M ) ... o oottt ettt 5
Recommended Operating Conditions (Ta= -40°C 10 F125%C) .....uuiiiiiiiiiiiiie et e et e e enee e e e 5
[ [Ted g Tor= TR O o = Tod (=T o P P PPU PP PP PPPTPP 6
(Unless otherwise specified Ta=-40°C t0125°C, Vear1=4.5V t0 30V, Vcc2=9V 10 24V) ..ot 6
TYPICAl PEIfOIMEANCE CUMVES ... eeiieeiieiee ettt e e et e e et e e e s e teeeeasaeeesaseeeeeamteeeeaasaeeeamnseeeeameeeeeanseeeeanseeeaanseeeeannseeesanneeeeansenenns 9
Figure 3. Main Power Supply CirCUIt CUITENT T ... ....iiiiiii ettt e e e et e e et e e e snte e e e aseeeeennseeeeanseeeeaanseeeeanneeeeannenens 9
Figure 4. Main Power Supply CirCUIt CUITENT 2 .........ooiiiiiiii ettt et e e ettt e s ne e e e st e e e nte e e e e e e e aanneeas 9
Figure 5. Output Side CIrCUIt CUITENT ........oiiiiii it e e e ea et e e e bt e e sab et e e e b et e e e nte e e e e e e e sanreeas 9
Figure 6. FET_G ON-RESISTANCE ......cooiiiiiiiiiiiiie ettt e e e e ettt e e e e e e s s e et e e e e e e s s baeeeeaeeesssssseeeaeeesaassssaneeaaeseasssnneeaaeas 9
1o [0 I A Yo o) = A I 4= TSRS UPPRP 10
Figure 9. COMP Pin SINK CUIMTENT ......oeiiiiieeiiie ettt e e et e e et e e st e e e anteeeeamseeeeanneeeeeamteeeeanneeeeanneeeeeanteeesanneeeesnnneeas 10
Figure 10. COMP Pin SOUMCE CUIENT.......ooiiiiiieiiiiee ettt e e et e e et e e s ae e e e e as et e e e amseeeeaneeeeeanteeeeamneeeeannneeeeanteeeeanseeeesnneens 10
Figure 11. Over-Current Detection ThreShOId............oo it e e e e et e e e aee e e e sne e e e e snteeeeenneeaesnnneens 11
Figure 12. Logic iNput FilteriNg TIME ...ttt et e e e e ettt e e e e e e e e e et e e e e e e e e nneeeeeeaaesaannnteeeeaaeeaannnnneeaaaeas 11
Figure 13. OUT1 SoUrCe ON-RESISIANCE ........uiiiiiiiiiiit et e e et st e e s e e e st e s anne e e e snnee s 11
Figure 14. OUT1 SiNK ON-RESISTANCE ......ccoiiiiiiiiiiie ittt e et e e e e et e e et e e sb et e e ettt e s anbe e e e snnee s 11
Figure 15. PROOUT ON-RESISTANCE. .........uuiiiiiiee ittt e ettt e e e e e st e e e e e e sa s aeeeeeaeeesaasnsaaeeeeeesaasnssaeeeeeeeeansrseeeaaeas 12
FIQUIE 16. TUIM ON M ...eeiiiiiiiiiiiiiiie ettt e e e e ettt e e e e e e e s st aeeeeeeeesaasaaaeeeaeeesaasssseeeeeeesansssseeeeeeesanssssseeeeeesaasnsseeeaaens 12
Lo 0T =N A WU Ty O L (] TS 12
Figure 18. OUT2 ON RESISIANCE ......ceiiiuiiieiiiiii ittt ettt e et e e ettt e e st e e e aa et e e e amseeeeaneeeeeanteeeeamneeeeannneeeeanteeeeanneeeeannneens 12
Figure 19. Over Current DeteCON VOIAGE .......ooiiuiiiiiiiiie ettt et e e st e e st e e e s st e e e e et e e e aneeeeeanteeeeanneeeeannneens 13
Figure 20. Short Circuit DeteCtion VOIAGE .........ciiiiiiiiiiie ettt e et e e st e e st e e e snte e e e anneeeeanaeeeeanteeeeanneeaesnnneens 13
Figure 21. Over Temperature DeteCtion VOIAGE ........oc.uiiiiiiii e 13
Description of Functions and Examples of Constant SettiNg .........coociiiiiiiiiii e 16
Selection of Components Externally CONNECIEA............uuiiiiiiiiiiiiiii et e et e e e e e e et e e e e e e s e sbaaeeeeeeessassnsaeaeeeesaasnsaeeeeaeas 28
TLO I o [UTAYz= 1 =1 | S 311U SO RPPR SRR 29
()11 = {[o ] F= 1 I (o] (=TSO PR OOPRPRP 33
1. Reverse Connection Of POWET SUPPIY ... ...oiiiiiiiiiiiie ettt et e e ettt e et e e e s ne e e e e anteeeeenneeeesnneeeeanneeeen 33
oA =T SN o] o] 1Y N 1= TP OPPRRR 33
3 (€1 o 0] o IV /o] 1 ¢= o - PRSP 33
4 GroUNd WIFING Pattern ...ttt e ettt e b et e e e bt e e et et e e e sb et e e aab et e e enb et e s anneeeennnneeas 33
5. THEIMAl CONSIAEIALION ...ttt st e e et e e ettt oo b et e e aa b et e e e bt e e e s be e e e e st et e s aanreeennnneeas 33
6. Recommended Operating CONITIONS. ..........uuiiiiiiiiiiiiiiii et e et e e e e e s e e e e e e sesbraeeeaeeesassseaeeaeeesaasnssaeeaeaesannes 33
7 LU T TGN =Y o | PP PPPRRR 33
8 Operation Under Strong Electromagnetic FIeld ............ooiiii i e e 33
9. Testing 0N APPICAtION BOAIAS........ooiiiiie ettt e e e ettt e e e e e st e e e e e e e e s s bae e e e e e e e e annnneeas 33
10.  Inter-pin Short and MOUNTING EITOTS ... et e et e e e e e e s e e e st e e e enteeesanneeeeennneees 33
1. L0 o TUEST =Y I Lo o T U B T TSSOt 34
12.  Regarding the Input Pin Of the IC ... ettt e e e e et e e e e e e st e e e e e e e e nnneeeeaaaeaanes 34
LB I O7=1 1= 1401 [ 0= o= Lo ) (o] TSP PTPEPPT PR UPPPPOTPI 34
Ordering INFOIMELION .....cooiii ettt ottt e e eh bt e e e b et e e b et e e aa b et e e aab et e e s b b et e e s b et e e eaneeeesnneeeeanneeenan 35
Y =g o T DI E=To | =4 I PP UPUPPPPPRN 35
Physical Dimension, Tape and Reel INfOrmation ......... ..o ettt e e et e e e e e e e e eeeaeeeenas 36
RV (o] T o 115 o] Y SRR PUPRRR 37
www.rohm.com
©2014 ROHM Co., Ltd. Al rights reserved. 2/37 TS202201-0818ABH00120-1-2
TSZ22111 + 15 + 001 15.Feb.2016 Rev.001

Downloaded from: http://www.datasheetcataloa.com/


http://www.datasheetcatalog.com/

BM60055FV-C

Datasheet

Recommended Range Of External Constants

Pin Configuration

Recommended Value
Pin Name | Symbol - Unit
Min | Typ | Max GND2 [ 1] O 28 | GND1
TC Rrc 1.25 - 50 kQ UVLOIN |Z 27 | SENSE
RTOFF Rrrorr 4.6 10 30 kQ OCIN IZ 26 | FET G
VBATT Cueart 3 - - uF SCPIN [ 4 | 25 | VREG
vee2 Cveez | 04 - - WF LVOFF [ 5 | 24 |V BATT
VREG Cvrec 0.1 1 10 uF RTOEFE IZ 23 | COMP
TCOMP [ 7 | 22 |FB
TO[ 8 | 21 | FLT SC
TC[ 9 | 20 | FLT OT
PROOUT | 10 19 | OSFB
VCC2 | 11 18 | INA
OuUT1| 12 17 | INB
OouT2| 13 16 | FLT_UVLO
GND2 | 14 15 | GND1
Figure 2. Pin configuration
Pin Descriptions
Pin No. Pin Name Function
1 GND2 Output-side ground pin
2 UVLOIN Output-side UVLO setting pin
3 OCIN Over current detection pin
4 SCPIN Short circuit detection pin
5 LVOFF 2-level turn off level setting pin
6 RTOFF 2-level turn off time setting pin
7 TCOMP Temp compensation pin of OC
8 TO Constant current output pin / Over temperature detection pin
9 TC Constant current setting resistor connection pin
10 PROOUT Soft turn-off pin
11 VCC2 Output-side power supply pin
12 OUT1 Output pin
13 OouT2 Input and output pin for miller clamp / Gate voltage input pin
14 GND2 Output-side ground pin
15 GND1 Input-side ground pin
16 FLT_UVLO Fault (UVLO) output pin
17 INB Control input pin B
18 INA Control input pin A
19 OSFB Output state feedback output pin
20 FLT_OT Fault (OT) output pin
21 FLT _SC Fault (SCP) output pin
22 FB Error amplifier inverting input pin for switching controller
23 COMP Error amplifier output pin for switching controller
24 V_BATT Main power supply pin
25 VREG Power supply pin for driving MOS FET for switching controller
26 FET_G MQOS FET control pin for switching controller
27 SENSE Current feedback resistor connection pin for switching controller
28 GND1 Input-side ground pin
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Absolute Maximum Ratings

Parameter Symbol Rating Unit
Main Power Supply Voltage VEBATTMAX -0.3 to+40.0MNete 2 V
Output-Side Supply Voltage Vecamax -0.3 to +30.0" ¥ v
INA, INB Pin Input Voltage VINMAX -0.3 to 7.0Note 2 Vv
FLT_UVLO Pin, FLT_SC Pin, FLT_OT Pin, VELTMAX 0.3 to +7.0MNete 2 v
FLT_UV!_O Pin, FLT_SC Pin, FLT_OT Pin, s 10 A
OSFB Pin  Output Current
FB Pin Input Voltage VEBmAX -0.3 to +7.0MN°*? Y%
FET_G Pin Output Current (Peak5us) IFET_GPEAK 1000 mA
SCPIN Pin, OCIN Pin Input Voltage Vscrinmax, Vocinmax -0.3 to +6.0Moed Vv
UVLOIN Pin Input Voltage VUVLOINMAX -0.3 to Vecp+0.3M0e 3 Vv
LVOFF Pin Input Voltage VLVOFFINMAX -0.3 to Vecp+0.3M0 Y \%
TCOMP Pin Input Voltage VTCOMPINMAX -0.3 to Vcp+0.3M0 9 Y
TO Pin Input Voltage Vromax -0.3 to Vep+0.3M0 Y v
TO Pin Output Current lromax 8 mA
OUT1 Pin Output Current (Peak5us) louT1PEAK 5000 4 mA
OUT2 Pin Output Current (Peak5ps) louT2PEAK 5000Mote 4 mA
PROOUT Pin Output Current (Peak30us) IPROOUTPEAK10 2000™Nete 4 mA
Power Dissipation Pd 1.92(Nete 9 w
Operating Temperature Range Topr -40 to +125 °C
Storage Temperature Range Tstg -55 to +150 °C
Junction Temperature Tjmax +150 °C

(Note 2) Relative to GND1

(Note 3) Relative to GND2

(Note 4) Should not exceed Pd and Tj=150°C

(Note 5) Derate above Ta=25°C at a rate of 9.0mW/°C. Mounted on a glass epoxy of 114.3 mm x 76.2 mm x 1.6 mm.

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is operated over
the absolute maximum ratings.
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BM60055FV-C
Thermal Resistance®***®
Thermal Resistance (Typ) .
Parameter Symbol PROE) ‘ 252p"0 9 Unit
T0O252-J5 / TO252-3
Junction to Ambient 0.a 112.9 64.4 °C/W
Junction to Top Characterization Parameter**® Wt 34 23 °C/W

(Note 6)Based on JESD51-2A(Still-Air)

(Note 7)The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside
surface of the component package.

(Note 8)Using a PCB board based on JESD51-3.

(Note 9)Using a PCB board based on JESD51-7.

M:ﬁr}e’jﬁj&?gﬂr d Material Board Size
Single FR-4 114.3mm x 76.2mm x 1.57mmt
Top
Copper Pattern Thickness
Footprints and Traces 70um
M:ﬁr}e’jﬁj&?gﬂr d Material Board Size
4 Layers FR-4 114.3mm x 76.2mm x 1.6mmt
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70um 74.2mm? (Square) 35um 74.2mm2(Square) 70um
Recommended Operating Conditions (Ta= -40°C to +125°C)
Parameter Symbol Min Max Units
Main Power Supply Voltage Vaarr( o 19 45 30.0 %
Output-side Supply Voltage Ve More 1) 9 24 \Y
Output side UVLO voltage Vuvarnete?) 6 - \Y

(Note 10) GND1 reference
(Note 11) GND2 reference

Insulation Related Characteristics
Parameter Symbol Characteristic Unit
Insulation Resistance (Vio=500V) Rs >10° Q
Insulation Withstand Voltage / 1min Viso 2500 Vrms
Insulation Test Voltage / 1sec Viso 3000 Vrms
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Electrical Characteristics
(Unless otherwise specified Ta=-40°C t0125°C, Vgart=4.5V to 30V, V=9V to 24V)

Parameter [ Symbol | Min | Typ | Max | Unit | Conditions
General
Main P Suppl FET_G Pi
ain Fower Stpply lgaTT 05 1.3 22 mA S
Circuit Current 1 switching operation
Main Power Supply FET_G Pin
I 4 1.2 21 A -
Circuit Current 2 BATT2 0 m No Switching
Output Side Circuit Current lcc2 1.8 3.2 4.8 mA | Rtc=10kQ
Switching Power Supply Controller
FET_G Output Voltage H1 VEETGH1 4.5 5.0 5.5 Vv lout=0A(open)
FET_G Output Voltage H2 \Y 4.0 45 \Y V_BATT=4.5V
_ p g FETGH2 . . lour=0A(open)
FET_G Output Voltage L VeeTGRL 0 - 0.3 \Y lour=0A(open)
FET N-Resist
G ON-Resistance Rona 3 6 12 Q |10mA
(Source-side)
FET_G ON-Resist
-2 Yh-Resistance RoneL 03 0.6 1.3 Q |10mA
(Sink-side)
Oscillation Frequency fosc_sw 80 100 120 kHz
Soft-start Time tss - - 50 ms
FB Pin Threshold Voltage VEs 1.47 1.50 1.53 \Y
FB Pin Input Current Irs -0.8 0 +0.8 MA
COMP Pin Sink Current |COMPSINK -160 -80 -40 |JA
COMP Pin Source Current lcomMPSOURCE 40 80 160 A
Over Voltage Detection
Threshold VovTH 1.60 1.65 1.70 Vv
Under Voltage Detection
Threshold VuvtH 1.23 1.30 1.37 \Y
Over-Current Detection
Threshold VoctH 0.17 0.20 0.23 \%
V_BATT UVLO OFF Voltage VUVLOBATTH 4.05 4.25 4.45 V
V_BATT UVLO ON Voltage VUVLOBATTL 3.95 415 4.35 \Y
Maximum ON DUTY Donmax 75 85 95 %
Protection Holding Time tbcocrLs 20 40 60 ms
Logic Block
Logic High Level Input Voltage VINH 3.5 - - V INA, INB
Logic Low Level Input Voltage ViNL - - 1.5 V INA, INB
Logic Pull-Down Resistance Rinp 25 50 100 kQ INA, INB
Logic Input Filtering Time [N 70 120 170 ns INA, INB
Output
OUT1 ON-Resist
_hesisiance Ronn 0.25 0.60 1.35 Q | lour=40mA
(Source-side)
OUT1 ON-Resistance _
(Slnk-Slde) RONL 005 040 115 Q IOUT_40mA
. Vc(;2=15V
OUT1 Maximum Current loutmax 5.0 - - A Guaranteed by design
PROOUT ON-Resistance RONPRO 0.35 0.70 1.45 Q |pRQOUT=40mA
Turn ON time tron 130 190 250 ns
Turn OFF time tporF 130 190 250 ns
Propagation Distortion trpisT -60 0 +60 ns trorF - tron
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Electrical Characteristics - continued
(Unless otherwise specified Ta=-40°C t0125°C, Veart=4.5V to 30V, Vcco=9V to 24V)

Parameter Symbol Min Typ Max Unit Conditions
Rise Time trisE - 30 50 ns Load=1nF
Fall Time traLL - 30 50 ns Load=1nF
OUT2 ON-Resistance Ronz 0.1 0.45 1.2 Q lout=40mA
OUT2 ON Threshold Voltage Voutzon 2.7 3.0 3.3 V
Common Mode Transient Immunity CM 100 - - kV/us | Design assurance
Protection Functions
Output-side UVLO OFF
Vv 0.95 1.00 1.05 Y,
Threshold Voltage VLo
Output-side UVLO ON
V 0.85 0.90 0.95 Vv
Threshold Voltage wvLoat
Output-side UVLO
t 1.5 2.0 25
Filtering Time UVLOZFIL Hs
Output-side UVLO Delay Time
t 1.5 2.2 29 s
(OUT) DUVLO20UT M
Output-side UVLO Delay Time
t 1.5 - 65
(FLT_UVLO) DUVLO2FLT MS
Over Current Detection
Vocpet 0.658 0.700 0.742 \Y TCOMP=VCC2
Voltage1
Over Current Detection TO=4V
V 0.394 0.420 0.441 Vv
Voltage2 OCDET TCOMP=GND2
Over Current Detection TO=3V
Vv 0.658 0.700 0.742 Y,
Voltage3 OCDET TCOMP=GND2
Over Current Detection TO=2.2V
V .874 . . Vv
Voltage4 OCDET 08 0.930 0-986 TCOMP=GND2
O.ver.Curr.ent Detection toochL 0.70 1.00 130 us
Filtering Time
Over Current Detection
V T 1. 1. T1=30kQ Pull
Delay Time (OUT) DOCOUT 0.73 03 33 Js OuUT1=30 ull down
Over Current Detection
\Y, 0.73 1.03 1.33 PROOUT=30kQ Pull
Delay Time (PROUT) DOCPROUT Hs ull up
Over Current Detection
\Y, 0.75 1.05 1.35
Delay Time (FLT_SC) PoCFLT_SC he
h ircuit D i
Short Circuit Detection Vcroer 0.95 1.00 105 v
Voltage
Slhort. CIrC.UIt Detection N 0.10 0.20 0.30 us
Filtering Time
Short Circuit Detection
t A7 2 . T1=30kQ Pull
Delay Time (OUT) DSCPOUT 0 0.23 0.38 Js OuUT1=30 ull down
Short Circuit Detection
t 0.19 0.25 0.40 PROOUT=30kQ Pull
Delay Time (PROOUT) DSCPPROOUT hs uiup
Short Circuit Detection
t 2 2 44
Delay Time (FLT_SC) DSCRFLT_SC 0.23 0.29 0 Hs
TC Pin Voltage Ve 0.975 1.000 1.025 Vv
TO Pin Output Current Ito 0.97 1.00 1.03 mA | Rrc=10kQ
TO Pin Di t Detecti
in Disconnect Detection Vo 7 8 9 Vv
Voltage
www.rohm.com
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Electrical Characteristics - continued
(Unless otherwise specified Ta=-40°C t0125°C, Veart=4.5V to 30V, Vcco=9V to 24V)

Parameter Symbol Min Typ Max Unit Conditions
Over Temperature Detection
V 1.96 2.0 2.04 \Y
Voltage(ON) OTDETON
Over Temperature Detection
V 2.15 2.2 2.25 Y
Voltage(OFF) OTDETOPF
Over Temperature Detection
t 2 10 30 s OUT1=30kQ Pull down
Delay time (OUT) porout H ui dow
Over Temperature Detection ; 1 35 S
Delay Time (FLT_OT) DOTFLT H
FLT_UV!_O, FLT_SC, FLT_OT, RoNeLT ) 30 80 0 lrL7=5mA
ON-Resistance
Fault (UVLO) Output
. ( i ) Outp tuvLo_FLTRLS 20 40 60 ms
Holding Time
Fault (SCP) Output
.( ) ) Outp tscp_FLTRLS 20 40 60 ms
Holding Time
2-Level Ti ff Vol
evel Turn Off Voltage Vivorri -300 -150 0 mV | VCC2=15V, LVOFF=12V
Offset 1
2-Level Turn Off Volt
evel Tum Ui volage Vivore2 -350 -200 -50 mV | VCC2=15V, LVOFF=8V
Offset 2
2-Level Turn Off Enable
Vv 0.7 1.0 1.3 Vv
Threshold Voltage LVOFFTH
2-Level Turn Off Time trTOFF 1.93 2.3 2.67 us RRTOFF=16|(Q
Gate State H Detection
V 4.5 5.0 5.5 Y,
Threshold Voltage osFBH
Gate State L Detection
Vv 4.0 4.5 5.0 Vv
Threshold Voltage OSFBL
OSFB Output ON-Resistance RosFs - 30 80 Q losre=5mMA
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Typical Performance Curves
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Figure 5. Output Side Circuit Current
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Figure 6. FET_G ON-Resistance
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Typical Performance Curves - continued
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Figure 9. COMP Pin Sink Current

Figure 10. COMP Pin Source Current
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Typical Performance Curves - continued
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Figure 11. Over-Current Detection Threshold Figure 12. Logic input Filtering Time
(INA,INB)
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Figure 13. OUT1 Source ON-Resistance
(|0UT=40mA)

Figure 14. OUT1 Sink ON-Resistance
(|0UT=40mA)
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Typical Performance Curves - continued
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Figure 15. PROOUT ON-Resistance Figure 16. Turn ON time
(IProoutr=40mA)
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Figure 17. Turn OFF time Figure 18. OUT2 ON Resistance
(|0UT=40mA)
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Typical Performance Curves - continued
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Figure 19. Over Current Detection Voltage Figure 20. Short Circuit Detection Voltage
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Figure 21. Over Temperature Detection Voltage
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Datasheet

Description of Pins and Cautions on Layout of Board

1.

V_BATT (Main power supply pin)

This is the main power supply pin. Connect a bypass capacitor between V_BATT and GND1 in order to suppress voltage
variations. Make sure that power is supplied even when the switching power supply is not used, since the internal
reference voltage of the input side of chip is generated from this power supply.

GND1 (Input-side ground pin)
The GND1 pin is a ground pin for the input side.

GND2 (Output-side ground pin)
The GND2 pin is a ground pin for the output side. Connect GND2 pin to the emitter / source of the output device.

INA, INB (Control input pin A, Control input pin B)
They are pins for determining the output logic.

INB INA ouT1
H L L

H H L
L L L
L H H

FLT_UVLO, FLT_SC, FLT_OT (Fault output pins)

These pins have open drains that output fault signals when faults occur (i.e., when the under voltage lockout function
(UVLO) or short circuit protection function (SCP) or over current protection function (OC) or over temperature protection
(OT) is activated).

State FLT_UVLO FLT_SC FLT_OT
While in normal operation Hi-Z Hi-Z Hi-Z
V_BATT UVLO or VCC2 UVLO or TO pin open L Hi-Z Hi-Z
SCP or OC Hi-Z L Hi-Z
oT Hi-Z Hi-Z L

6. OSFB (Output pin for monitoring gate condition)
This is an open drain pin which outputs the state of gate logic of the output element monitored with OUT2 pin.

OUT2(input) OSFB
H Hi-Z
L L

7. FB (Error amplifier inverting input pin for switching controller)
This is a voltage feedback pin of the switching controller. This pin combine with voltage monitoring at over voltage
protection function and under voltage protection function for switching controller. When over voltage or under voltage
protection is activated, switching controller will be at OFF state (FET_G pin outputs Low). When the protection holding
time (tococris) is completed, the protection function will be released. Under voltage function is not activated during
soft-start.

8. COMP (Error amplifier output pin for switching controller)
This is the gain control pin of the switching controller. Connect a phase compensation capacitor and resistor. When the
switching controller is not used, connect it to GND1.

9. VREG (Power supply pin for the driving MOS FET of the switching controller)
This is the power supply pin for the driving MOSFET of the switching controller transformer drive. Be sure to connect a
capacitor between VREG and GND1 even when the switching controller is not used, in order to prevent oscillation and to
suppress voltage variation due to FET_G output current.
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Description of Pins and Cautions on Layout of Board — continued

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

FET_G (MOS FET control pin for switching controller)
This is a MOSFET control pin for the switching controller transformer drive. Leave it open when the switching controller is
not used.

SENSE (Connection to the current feedback resistor of the switching controller)

This is a pin connected to the resistor of the switching controller current feedback. FET_G pin output duty is controlled by
the voltage value of this pin. This pin combines with current monitoring at over current protection function for switching
controller. When over current protection is activated, switching controller will be at OFF state (FET_G pin outputs Low).
When the protection holding time (tococris) is completed, the over current function will be released.

OUT1(Output pin)
The OUT1 pin is a gate driving pin.

OUT2 (Miller clamp pin)

The OUT?2 pin is for preventing the increase in gate voltage due to the Miller current of the power device connected to the
OUT pin. It also functions as a pin for monitoring gate voltage for for miller clamp function and output state feedback
function. If both functions are not used, short-circuit the OUT2 pin to the GND2 pin.

PROOUT (Soft turn-OFF pin)
This pin is for soft turn-OFF of output pin when short-circuit protection or over current protection is in action.

SCPIN (Short circuit current detection pin)

This pin is used to detect current for short circuit protection. When the SCPIN voltage exceeds the voltage set with the
Vscrper parameter, the SCP function will be activated, this will make the IC function in an open state. To avoid such
trouble, connect a resistor between the SCPIN and the GND2 or short the SCPIN pin to GND2 when the SCP function is
not used.

OCIN (Over current detection pin)

This pin is used to detect current for over current protection. When the OCIN voltage exceeds the voltage set with the
Vocper parameter, the OC function will be activated, this will make the IC function in an open state. To avoid such trouble,
connect a resistor between the OCIN and the GND2 or short the OCIN pin to GND2 when the OC function is not used.

TCOMP (Temperature compensation pin)
This pin is for temperature compensation of over current detection. If the function is used, connect TCOMP to GND2. If the
function is not used, connect TCOMP to VCC2.

LVOFF (2-level turn off level setting pin)
The LVOFF pin is a pin used to make setting of 2-level turn off time. The voltage of LVOFF pin is 2-level turn off level.
When the Vivorr > VivorrTh, 2-level turn off function is activated

RTOFF (2-level turn off time setting pin)
The RTOFF pin is a pin used to make the setting of 2-level turn off time. Connect a resistor Rrr between RTOFF and the
GND2 pin.

TC (Resistor connection pin for setting constant current source output)
The TC pin is a resistor connection pin for setting the constant current output. If an arbitrary resistance value is connected
between TC and GND?2, it is possible to set the constant current value output from TO.

TO (Constant current output / sensor voltage input pin)

The TO pin is constant current output / voltage input pin. It can be used as a temperature protection input by connecting
an element with arbitrary impedance between TO pin and GND. Furthermore, the TO pin disconnect detection function is
built-in.

UVLOIN (Output-side UVLO setting input pin)
The UVLOIN pin is a pin for deciding UVLO setting value of VCC2. The threshold value of UVLO can be set by dividing
the resistance voltage of VCC2 and inputting such value.
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Description of Functions and Examples of Constant Setting
1. Fault Status Output
This function is used to output a fault signal from the FLT_UVLO pin when the under voltage lockout function (UVLO) is
activated, the FLT_SC pin when the short circuit protection function (SCP) or over current protection (OC) is activated,
and the FLT_OT pin when the over temperature protection (OT) is activated.

The functions of UVLO and SCP/OC is to hold the fault signal until fault output holding time (tuvLo_FLtrLs, tscp_FLTRLS,) IS

completed.

Status FLT_UVLO pin Status  _| Fault occurs (UVLO or SCP or OC)
Normal Hi-Z

UVLO L o I io

FLT_UVLO — Hi-z
FLT SC ;
Status FLT_SC pin ! L
[ 1

Normal Hi-Z b '
SCP, OC L

Figure 22. Fault Status Output Timing Chart (SCP/OC,UVLO)

The OT function holds the fault signal until TO pin voltage goes high above Vropertorr.

Status FLT_OT pin
Normal Hi-Z
Status —» Fault occurs (OT)
oT L
o Hi-Z
FLT OT |
: L

— | —
~35us

Figure 23. Fault Status Output Timing Chart (OT)

When UVLO function is activated during SCP or OC, the Fault output holding time occurs after UVLO cancellation.

SCP or OC Status | |<_Fault occurs (SCP or OC)

P Fault occurs (UVLO)

UVLO Status

: Hi-Z
FLT_SC | |
: R L
' ' Hi-Z
FLT_UVLO |
d L
| —
Fault o(Jtput holding time (tuvio FLTRLS)
Figure 24. Fault Status Output Timing Chart (SCP/OC and UVLO)
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2. Under Voltage Lockout (UVLO) Function
BM60055FV-C incorporates the under voltage lockout (UVLO) function on V_BATT and VCC2. When the power supply
voltage drops to the UVLO ON voltage, OUT1 turns off and the FLT_UVLO pin will both output the “L” signal.
When the power supply voltage rises to the UVLO OFF voltage, these pins will be reset. However, during the fault output
holding time set in “Fault status output” section, the OUT pin and the FLT_UVLO pin will hold the “L” signal. In addition, to
prevent mis-triggering due to noise, mask time tyvLozriL are set on both low and high voltage sides.

NA I E
\VA=T\ g s I“::::::::::::“:_:_::::::::::..:::‘::::Vmggm1
FLT.UVLO T [ T 1 Hi=2
________ ey —_—-H
OUT1 | ] L
FETG e [T E
INA 'l:'
VuviLoz
UVLOIN VuviozL
FLT. VO T T T ] e
________ T ———-H
OUT1 ! : o |

Figure 26. VCC2 UVLO Function Operation Timing Chart

When Vyvorr < VLVOFFTH, normal turn off is activated.

I\ \ H

IN \\ \\ L

Vivorr
VBATT - \--A e e VuvLosattH /VuvLozH
UVLOIN VuvLosattt MuviLozL

ouT1

ouT2
PROOUT

H
El-Z

i-Z
L
Hi-Z
L
Hi-Zz
L

FLT_UVLO

Gate voltage

tuviosaTT | tuvLosaTTH ! i v \
tUVLOZFIL_H’: - tuviozri ! r_i. D >
Fault output \&ding time
Figure 27. UVLO Operation Timing Chart (Normal Turn off)
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When Vivorr > VivorrH, 2-level turn off is activated.

L

ULVOFFTH

Vuveosartt Muviozl

H

VL\/OFF

hi-Z
L

Hi-Z

PROOUT -
! .
FLT_UVLO i E"Z
! \\
Gate voltage ~~ 7 B R A Vivorr
"""""" B e i Vourzon
tuviosarth 1 1!
tuviozr ™ 11T

Fault output holding time

Figure 28. UVLO Operation Timing Chart (2 level turn off)

Description of Functions and Examples of Constant Setting - continued
3. Short Circuit Protection (SCP) Function
When the SCPIN pin voltage exceeds a voltage set with the Vscpper parameter, the SCP function will be activated. When
the SCP function is activated, soft turn off is activated.

When the SCP function is activated, OUT pin voltage will be set to the “Hi-Z” level and the PROOUT pin voltage will be set
to “L” level first. Next, OUT2 pin voltage < Vourz2on, internal MOS of OUT2 pin is turned ON (miller clamping) and OUT1 will
become L.

VscpeT

SCPIN 7/\

ouT1 . : | It : i Ei-z
ool ) | [/ ) . L .
out2 T - | [ e
1 P 1 1 I.L 1 " 1 .
PROOUT — i I | o ! -z
[ [ 1 i ) ) h ) h .
FLT_SC R : | T | L'-
v\ | | | Y M | :
Gate voltage -----'r-‘/j:_'T}\----: it L e e R IR Pttt & et f------ Vour2on
e e IS T T | :
ton or ton+trTOFF i ton ortOl\:tjﬁTOFFL_ ' i ton ort0N+t_R>T|:0FF iﬂ_ ' . i
tscrril ;: » tscrrIL - . > ..
Fault output holdirg time Fault output holding time
Figure 29. SCP Operation Timing Chart
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4. Over Current Protection (OC) Function
When the OCIN pin voltage exceeds a voltage set with the Vocper parameter, the OC function will be activated. When the
OC function is activated, soft turn off is activated.

When the OC function is activated, OUT pin voltage will be set to the “Hi-Z” level and the PROOUT pin voltage will be set
to “L” level first. Next, OUT2 pin voltage < Vourz2on, internal MOS of OUT2 pin is turned ON (miller clamping) and OUT1 will

become L.
\ H
N |I 1 : ! \\ L
Lo ‘ . :
[ 1 | !
[ 1 | !
[ | | !
[ l 1 '
OCIN ""1.":% T YN Vocoer
I | | | '
1 L 1 . " " ]
OuT1 i : s Ei-z
ouT2 e iz
PROOUT —_ : o [ o
(NI T v i i | X h 2
FLT_SC mE ! [ L o
L : | L
Gate voltage I jj \ ' I [ AR : ______ VouTson
— e | | — — ' |
ton or ton+RTOFF! ton or ton+irRTORF top or tonstrmoFE T : !
—> — ] —> 1 g
taseL ¢ g tasFiL O
Fault output holding time " Fault output holding time
Figure 30. OC Operation Timing Chart
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Description of Functions and Examples of Constant Setting - continued
5. 2-Level Turn Off
When Vivore > VLVOFFTH, 2-level turn off is activated.
2-level turn off time trrorr and voltage level Viyorr is adjustable by external elements of RTOFF pin and LVOFF pin.
The values of the 2-level turn off level Vivorr is determined by the values of the voltage of LVOFF pin.
The values of the 2-level turn off time trrorr is determined by the values of the resistor Rrr according to the following
formula (typical values):

toropr = 0.145% R, [kQ]+0.05 [us]

The propagation delay time (ON) of the OUT1 is delayed for the same time as the 2-level turn off time trrorr.
When Vivorr < Viwvorrth, Turn on time does not include 2-level turn off time and normal turn off is activated.

VCC2
RTOFF
timer
Rt Gate on/off ; ol
| OuUT1
3 state buffer K ) M—' g
LVOFF N
O—M -
\V4 GND2
Figure 31. 2 level turn off function block diagram
H
Vivorr VLvoFFTH
H
IN
L
: ! i i \"/'
OUT1 ! : i : i : LVOFF
l (| 1 ! : ! L
L i L ! L
] [ ! [ L |
PROOUT N B o L
) ol b ot L
- — bl et H
_______ [y AR N ________;__Ir__l__________;__'_ S Y/
Gate voltage v e v o LVOFF
------- o S T St ek auly i i i Attt \L/OUT2ON
i
iON torr ton b ton' 1
e e
trRTOFF trToFF
Figure 32. Timing Chart of Turn Off
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6. Temperature Compensation of OC
When TCOMP = GND2, Temperature compensation of OC is activated.
If the function is not used, connect TCOMP to VCC2.

TCOMP=GND2
The temperature of OC detection voltage can be compensated in accordance with TO voltage.

V.= 0283V,+1552 [V]
TCOMP=VCC2

Vo= 0.7 v
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Description of Functions and Examples of Constant Setting - continued
7. Miller Clamping
When OUT1=L and OUT2 pin voltage < Vour2on, internal MOS of OUT2 pin is turned ON, and Miller clamp function

operates.
IN . OUT2 pin oUT?2
input voltage
L Not more than L
Voutzon
H X Hi-Z
Avcez
i
3 40UTY | li
| [ereorver | |
LOGIC
( OuUT2
|
PREDRIV ER ||—
= GND2 <
5
=
Figure 33. Block Diagram of Miller Clamp Function
7 —— - “H
INA ! T b
—---: -------------- :---II---: ------------------ T-T-————=—=—=—=—====- L
| | I ) I | [
SCPIN ___'i'__i____________________________+__:__M ______________ ':'_'i' _____________ VSCDET
— e R — Hi-Z
FLT_SC Vo Do : |
e e e oo o P el - L
D R ! o
OUT1 ' |
L
|
)
OouT2 '
(input) .
! |
\ [
T r
PROOUT ! |
| [l T | \ | : | [ L
1 1 h | \ | | | [
| 1 h | ) | | | [
Vo ! Lo : o
outr2 ---vvrv——// 1 - N (it ainiut Sniuininiuininiuiniul S o Hi-Z
(outputy __ )¢ i L S R L
- ! I ! L
| | ! ' ' < >
ton' triTRLS I
Figure 34. Timing chart of Miller Clamp Function
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Description of Functions and Examples of Constant Setting - continued
8. Over Temperature Protection Function
Constant current is supplied from TO pin from the built-in constant current circuit. This current value can be adjusted in
accordance with the resistance value connected between TC and GND2. Furthermore, TO pin has voltage input function,
and when the TO pin voltage < Vorperon, OUT1 turns off and FLT_OT becomes L. When the TO pin voltage goes high
above Vorpetorr, the OT function will be released.

_ Ve x10
R

Constant current value
TC

FLT OT G M‘ 10

. . | TO
}~ filter i

TC

l GND2 RTc

Figure 35. Block Diagram of Temperature Monitor Function

When Vyvore < VLVOFFTH, normal turn off is activated.

IN
\ "
VI—VOFF """""""""""""""""""""" VLVOFFTH
L
TO & ::::::::::I:::::::::::"_I_::::::::::::::::Vgggg;F
1 ; i
1 1
OUT1 i o] ] E
OUT2 _ 7] ! 1 Hi-2
I N T .
T O
FLT OT T ! : L L"
! | : : : : : |
T T ! 1
1 1 ] 1 1 1
Gate voltage _____________ T Rttt I SO dono-d :-.\t - _:_.l ______________ VouT20N
| [ | ! [l
torrIL—>| lle— torrIL—>! — —
1 [ ~ 35us
Figure 36. OT Operation Timing Chart (Normal turn off)
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Description of Functions and Examples of Constant Setting — continued

When Vyvorr > VLVOFFTH, 2-level turn off is activated.

\\ H

IN \\
\\ L
VIVOFF oo o e e me e ‘\‘\ """""""""""""""""""""" VLvorFTH
L
VoTDETOFF
TO OTDETON
OUT1 H
ouT2 ! E"-Z
PROOUT ! [”'Z
1 .
FLT_OT | [“-Z
Gatevoltage” "~ """ 7777 - VivoreTn
------------- r--- Vourz2on
torrL— i

Figure 37. OT Operation Timing Chart (2 level turn off)

9. Switching Controller
(1) Basic action
This IC has a built-in switching power supply controller which repeats ON/OFF synchronizing with internal clock.
When V_BATT voltage is supplied (V_BATT > Vuviosartn), FET_G pin starts switching by soft-start. Output voltage is
determined by the following equation by external resistance and winding ratio “n” of flyback transformer (n= Vouyr2 side
winding number/Voyr+ side winding number)

Vourz = Vi X {(R; +R,)/R, }xn V]

(2) MAXDUTY
When, for example, output load is large, and voltage level of SENSE pin does not reach current detection level, output
is forcibly turned OFF by Maximum On Duty (Donmax)-

(3) Pinconditions when the switching power supply controller is not used
Implement pin connection as shown below when switching power supply is not used.

Pin Number Pin Name Treatment Method
22 FB Connect to VREG
23 COMP Connect to GND1
24 V_BATT Connect power supply
25 VREG Connect capacitor
26 FET_G No connection
27 SENSE Connect to GND1

10. Output State Feedback Function
When gate logic of output device monitored with OUT2 pin is H, a logic H is the output from OSFB pin. When OUT2 pin is
L, a logic L is the output from OSFB pin.
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Description of Functions and Examples of Constant Setting - continued
11. 1/0O Condition Table

Input Output
No.|  Status E zl lalz|k|a || 'é % 3|0 |
° 8|7 |8|8|8|%|%|3|3|3|8|-|5 5|8
> a i TR T
1 | v BATT UVLO UVLO HIX | X|[X|X|X|X|H|Z|z|L|L|L|]Z|L
2 |  scp UVLO HiX|[X|X|X|x|x|L|L|L|lz|]L|L]|Z]|L
3 UVLO LI L|X|L|H|X|X|H|T|z]z|L|zZz]|L]|L
4 | v BATT UVLO UVLO L L|X|L|H|X|X|L|T|L|Z|L|zZz]|L]|L
5 | OT UVLO LiL|X|L|L|X|X|H|L|Z]zZz|L|zZ]|L]|L
6 UVLO LiL|x|L|L|x|x|L|L|jL]jzjL|lz|L]|tL
7 UVLO LIH|L|X|H|X|X|H|T|z|L|L|Zz]|z]|L
8 | v BATT UVLO UVLO LIH|L|X|H|X|X|L|T|L|Zz|L|Zz]|z]|L
9 | Vcca2uvLo UVLO LIH|X|L|L|X|X|H|L|Z|]z|L|zZz]|z]|L
10 UVLO LIH|X|L|L|X|Xx|L|L|L]Zz|L|lZz]z]|L
11 | v BATT UVLO UVLO LIH|H|H|X|X|X|H|ZzZ|z|L|L|L|Z]|L
12|  oc UVLO LI{H|H|H|X|X|X|L|lL|L|Z|L|L|Z]|L
13 UVLO LIH|H|L|H|X|X|H|T|z|z|L|z]|z]|L
14 UVLO LIH|H|L|H|X|X|L|T|L|Z|L|Zz]|z]|L
15 V_BATT LVLO UVLO LIH|H|L|L|X|X|H|L|Z]|Zz|L|Zz]|z]|L
16 UVLO LIH|H|L|L|X|X|L|L|L|]Z|L|Zz]|]z]|L
17 SCP O HiL|L|[X|X|X|X|H|L|zZz|L|L|L]Z]|L
18 vcc2O LVLO O HiL|L|Xx|x|x|x|L|L|lL|lL|lL|L]z|L
19 scp O HI{L|H|[X|X|X|X|H|L|Z|L|zZz|L|L]|Z
20 oT O HiL|H|[X|X|Xx|x|L|L|L|lL|Z|L|L|L
21 scp O HIH|L|[X|X|X|X|H|L|zZz|L|L|L|]Z|L
22 | VCC2UVLO O HiH|L|x|x|x|x|c|lLrlLrloe|o|Lo]z|tL
23 O LiL|L|L|H|X|X|H|T|Zz]|z|L|Zz]|z]|L
24 oT O LiL|L|L|H|X|X|L|T|L]Z|L|Zz]|]z]|L
25 | VCC2UVLO O LiclLlo|o|x|{x|H|L|z]z|lL]z|z]|L
26 O Lol x|x|co|jLr|jr)jzjLr|lz]z]|tL
o: V_BATT > UVLO, X: Don't care, Z: Hi-Z, T: 2-level turn off
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o: V_BATT > UVLO, X: Don't care, Z: Hi-Z, T: 2-level turn off
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Description of Functions and Examples of Constant Setting - continued
12. Power Supply Startup / Shutdown Sequence

H

INA | L
V_BATT ‘M\VUVLOBATTL oV
VCC2 g OUVLC2H . T VuvLp2H 9|V
OUTH : | : L
Hi-Z

OUT2 | | | L
Hi-Z

PROOUT L
Hi-Z

FLT_UVLO | | | | L

H

INA | L
V_BATT //VM\—/ VuvLoBaTTH \\ oV
veez s Wowon 77 oo,

H
OuUT1 | | I I:"_z
Hi-Z

ouT2 | | | L
Hi-Z

PROOUT i
Hi-Z

FLT_UVLO | | | |0

e : Since the VCC2 to GND2 pin voltage is low and the output MOS does not turn ON,
the output pins become Hi-Z conditions.
——————— :Since the V_BATT pin voltage is low and the FLT_UVLO output MOS does not turn
ON, the output pins become Hi-Z conditions.

Figure 38. Power Supply Startup / Shutdown Sequence
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Selection of Components Externally Connected

Recsoumr:;::ded Recgg"ﬂ_'ﬂdEd Recommended RBC%TT(\)T'ﬁded
CEEH139C MCRO3EZP ROHM o
MCR100JZH MCRO3EZP
cEERTT MCR18EZP
LTR50UZP

4 <= P

7

|

ouT2

—q ouUT \\{fw\ /I | ;

H

DRIVER — vk |
‘E vcez
D PROOUT A
— ¢ |
D e Smer o W
%:L To
: — —l—,
< e i
(4_ RTOFF l——
LVOFF \
—— .
L scPN_ | }i| Filter
> OCIN ] [ Fitter =
I = UVLOIN /? ’W\VJ N
<' L £ GND2 ] .
Recommended
Recommended Recommended Rec%rgn:'iﬂnded Recggmt’f\/?dEd ROHM
ROHM ROHM MCRO3EZP MCRO3EZP MCR100JZH
RB168M150 LTR18EZP MCR18EZP LTR50UZP

Figure 39. For using switching power supply controller

Recommended
ROHM

Recommended
ROHM
MCRO3EZP

Recommended

MCR100JZH
MCR18EZP
LTR50UZP

ROHM
MCRO3EZP

! —
o i s <& <E e
i —EA zg;q_ » _l_*l ouT2
| E— > s 3{: ——al —oom LT \\Lu l |
—— e BrE =T ~<H Y e S T ]
ccu ] [ ooro ] | R
1 OsFB LoGic B{: D | PrROOUT |

|

TO

H

I

TCOMP

RTOFF -

LVOFF

vt g

l

Sl 5 ﬁc

SCPIN

Filter
Filter =

- — oo [ w3
T v
b GND2 ] ?
Rec%"(‘)ruinnded Recz;{né)rﬂﬁded
MCRO3EZP MR 002
Figure 40. For non-using switching power supply controller
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BM60055FV-C
1/0 Equivalent Circuit
Pin Name
Pin No. Input Output Equivalent Circuit Diagram
Pin Function
UVLOIN
2
Output-side UVLO setting pin
OCIN
3 AN
Over current detection pin
OCIN
SCPIN
SCPIN
4
Short circuit detection pin GND2
VCC2 Intersrﬁl);ewer
LVOFF ;;
S LVOFF
2-level turn off level setting pin
GND2 (O)—e
Supply
RTOFF
6
2-level turn off time setting pin
TCOMP I
7
Temperature compensation pin I
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/0 Equivalent Circuit - continued

Pin Name
Pin No. Input Output Equivalent Circuit Diagram
Pin Function
TO
8
Constant current output pin /
sensor voltage input pin Z
TC ngg
TCO+t+eoto—
9 ZAN
z< |
Constant current setting resistor —I
connection pin GNDQQO—“
VCC2
PROOUT
10 PROOUT
Soft turn-off pin /Gate voltage input pin _{ O
GND2
oUT1 4 ET Ovcce2
12 OuUT1
Qutput pin _{
(OGND2
Internal power VCC2
OuT2
Sz T
AN
13
OouT2
Output pin for miller clamp —
/ Gate voltage input pin —|
(OGND2
www.rohm.com
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BM60055FV-C Datasheet
/0 Equivalent Circuit - continued
Pin Name
Pin No. Input Output Equivalent Circuit Diagram
Pin Function
16 FLT_UVLO
UVLO f?;J;tFo;tput pin FLT_UVLO
18 Output state feedback output pi OSFB
utput sta eFi-T- Oa-: output pin FLT_SC
19 = FLT OT
OT fault output pin _{ -
20 FLT_SC GND1
SCP fault output pin
INB V_B A-I—l- Intersn:;p;lx;wer
17
Control input pin B
INA
INB
INA
18
Control input pin A GND1O
Internal power
FB V_BATT O— " swoly
22
FB
Error amplifier inverting input pin
for switching controller
GND1
www.rohm.com
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BM60055FV-C Datasheet
/0 Equivalent Circuit - continued
Pin Pin Name . o
N Input Output Equivalent Circuit Diagram
0. Pin Function
Internal power
V_BATT Oy
COMP —O|
23 COMP /W\/
Error amplifier output pin
for switching controller _|
GND1
VREG OV _BATT
25 = —q yaN
Power supply pin for driving
MOS FET
of switching controller ¢ VREG
FET_G _OI E
] —OFET_G
26 ’> _{ E L
MOS FET control pin
for switching controller GND1
V_B A-l—l- O_ Intel‘sn:;pp;)wer ) o 2
SENSE
AN AN
27 SENSE ‘ p—
Current feedback resistor
connection pin —|
for switching controller
GND1
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Operational Notes

1.

10.

Reverse Connection of Power Supply

Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power
supply pins.

Power Supply Lines

Design the PCB layout pattern to provide low impedance supply lines. Separate the ground and supply lines of the
digital and analog blocks to prevent noise in the ground and supply lines of the digital block from affecting the analog
block. Furthermore, connect a capacitor to ground at all power supply pins. Consider the effect of temperature and
aging on the capacitance value when using electrolytic capacitors.

Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition.

Ground Wiring Pattern

When using both small-signal and large-current ground traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance.

Thermal Consideration

Should by any chance the power dissipation rating be exceeded the rise in temperature of the chip may result in
deterioration of the properties of the chip. The absolute maximum rating of the Pd stated in this specification is when
the IC is mounted on a 70mm x 70mm x 1.6mm glass epoxy board. In case of exceeding this absolute maximum rating,
increase the board size and copper area to prevent exceeding the Pd rating.

Recommended Operating Conditions
These conditions represent a range within which the expected characteristics of the IC can be approximately obtained.
The electrical characteristics are guaranteed under the conditions of each parameter.

Inrush Current

When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush
current may flow instantaneously due to the internal powering sequence and delays, especially if the IC
has more than one power supply. Therefore, give special consideration to power coupling capacitance,
power wiring, width of ground wiring, and routing of connections.

Operation Under Strong Electromagnetic Field
Operating the IC in the presence of a strong electromagnetic field may cause the IC to malfunction.

Testing on Application Boards

When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may
subject the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply
should always be turned off completely before connecting or removing it from the test setup during the inspection
process. To prevent damage from static discharge, ground the IC during assembly and use similar precautions during
transport and storage.

Inter-pin Short and Mounting Errors

Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment) and
unintentional solder bridge deposited in between pins during assembly to name a few.

www.rohm.com
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Operational Notes — continued

11. Unused Input Pins
Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the
power supply or ground line.

12. Regarding the Input Pin of the IC
This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them
isolated. P-N junctions are formed at the intersection of the P layers with the N layers of other elements, creating a
parasitic diode or transistor. For example (refer to figure below):

When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode.
When GND > Pin B, the P-N junction operates as a parasitic transistor.

Parasitic diodes inevitably occur in the structure of the IC. The operation of parasitic diodes can result in mutual
interference among circuits, operational faults, or physical damage. Therefore, conditions that cause these diodes to
operate, such as applying a voltage lower than the GND voltage to an input pin (and thus to the P substrate) should be

avoided.
‘ Resistor ‘ ‘ Transistor (NPN) ‘
Pin A Pin B Pin B
c —2—
Pin A E
i ’ ) p* N PR
N A Parasitic N [N] N N :\
! _;_Elements ¥ t """ "\ Parasitic
P P Substrate x4 P Substrate ! Elements
J:‘ GND Jf- GND GND = / — GND
Parasitic Parasitic N Region
Elements Elements close-by

Figure 42. Example of monolithic IC structure

13. Ceramic Capacitor
When using a ceramic capacitor, determine the dielectric constant considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.
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Ordering Information

B M 6 0 0 65 5 F V|- CE?2
| ]
Part Number Package Product class
FV : SSOP-B28W C : for Automotive applications

Packaging and forming specification
E2 : Embossed tape and reel
(SSOP-B28W)

Marking Diagrams

SSOP-B28W (TOP VIEW)

Part Number Marking
BM60055
LOT Number
VS
O\ 1PIN MARK
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Physical Dimension, Tape and Reel Information

10, 4+0. 2
0+0

0. 375
_ =

Package Name SSOP-B28W
9. 220, 1
(Max 9.55 (include.BURR)) 4 fii
28 15
LEEEEREREEEERL _
™

o.177F

[ale]
[ale)
o n

< Tape and Reel Information >

uy
Mo f
% S =
(=]
™ B
Mo
(o]
o
ﬂ +0. 08
. 0. 65 0. 22 0 oz [Plo. 088
o .

PKG:SSOP—B238W
Drawing No. :EX072—-5001

(UNIT : mm)

Tape Embossed carrier tape
Quantity 1500pcs
Direction of feed E2

The direction is the pin 1 of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right hand

-\\

©C 0 0 0 0 O

Jelile

Reel Pin 1

Direction of feeq

\
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Notice

Precaution on using ROHM Products
1. If you intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1),
aircraft/spacecraft, nuclear power controllers, etc.) and whose malfunction or failure may cause loss of human life,
bodily injury or serious damage to property (“Specific Applications”), please consult with the ROHM sales
representative in advance. Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses incurred by you or third parties arising from the use of any
ROHM'’s Products for Specific Applications.

(Note1) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are not designed under any special or extraordinary environments or conditions, as exemplified below.
Accordingly, ROHM shall not be in any way responsible or liable for any damages, expenses or losses arising from the
use of any ROHM’s Products under any special or extraordinary environments or conditions. If you intend to use our
Products under any special or extraordinary environments or conditions (as exemplified below), your independent
verification and confirmation of product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Clz,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[9] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.
2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
A two-dimensional barcode printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act

Since concerned goods might be fallen under listed items of export control prescribed by Foreign exchange and Foreign
trade act, please consult with ROHM in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data.

2. ROHM shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles such as components, circuits, systems or external equipment (including software).

3. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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