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1. Dimensions are in inches (millimeters).
2. Floating lead protrusion is 0.25 mm (10 mils) maximum.

3. Initial and continued variation in the color of the ACPL-351J's white mold compound is normal and does
not affect device performance or reliability.
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The ACPL-351J is approved by the following organizations.

IEC/EN/DIN EN 60747-5-5 |Maximum working insulation voltage Viggm = 1414 Vpea

UL Approval under UL 1577, component recognition program up to Visg = 5000 Vgpys. File E55361.

CSA Approval under CSA Component Acceptance Notice #5, File CA 88324.

% 1: IEC/EN/DIN EN 60747-5-5 Insulation Characteristics®

Description Symbol | Characteristic Units

Installation Classification per DIN VDE 0110/39, Table 1

For rated mains voltage < 150 Vs I-1v

For rated mains voltage < 300 V s I-1v

For rated mains voltage < 600 V¢ I-1vV

For rated mains voltage < 1000 V¢ [-1II
Climatic Classification 40/105/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage Viorm 1414 Vpeak
Input to Output Test Voltage, Method b° Vpr 2652 Vpeak
Vigrm % 1.875 = Vpg, 100% Production Test with t,, = 1 second, Partial Discharge < 5
pC
Input to Output Test Voltage, Method a*D Vpr 2262 Vpeak
Viorm % 1.6 = Vpg, Type and Sample Test, t, = 10 seconds, Partial Discharge < 5 pC
Highest Allowable Overvoltage (Transient Overvoltage t;,; = 60 seconds) Viotm 8000 Vpeak
Safety-Limiting Values - maximum values allowed in the event of a failure

Case Temperature Ts 175 °C

Input Current Is, put 400 mA

Output Power Ps ouTpuT 1200 mw
Insulation Resistance at Tg, Vig = 500V R >10° Q

a. Isolation characteristics are guaranteed only within the safety maximum ratings that must be ensured by protective circuits in
application. Surface mount classification is class A in accordance with CECCO0802.

b. Refer to IEC/EN/DIN EN 60747-5-5 Optoisolator Safety Standard section of the Broadcom Regulatory Guide to Isolation Circuits,
AV02-2041EN for a detailed description of Method a and Method b partial discharge test profiles.
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% 2 : Insulation and Safety Related Specifications

Parameter Symbol | ACPL-351) Units Conditions
Minimum External Air Gap L(101) 8.3 mm Measured from input terminals to output terminals,
(Clearance) shortest distance through air.
Minimum External Tracking L(102) 8.3 mm Measured from input terminals to output terminals,
(Creepade) shortest distance path along body.
Minimum Internal Plastic Gap 0.5 mm Through insulation distance conductor to conductor,
(Internal Clearance) usually the straight line distance thickness between the
emitter and the detector.
Tracking Resistance CTI >175 V DIN IEC 112/VDE 0303 Part 1.
(Comparative Tracking Index)
Isolation Group IIIa Material Group (DIN VDE 0110, 1/89, Table 1).
iE: All Broadcom data sheets report the creepage and clearance inherent to the optocoupler component itself.

These dimensions are needed as a starting point for the equipment designer when determining the circuit
insulation requirements. However, when mounted on a printed circuit board, minimum creepage and
clearance requirements must be met as specified for individual equipment standards. For creepage, the
shortest distance path along the surface of a printed circuit board between the solder fillets of the input and
output leads must be considered (the recommended land pattern does not necessarily meet the minimum
creepade of the device). There are recommended techniques, such as grooves and ribs, that may be used on
a printed circuit board to achieve the desired creepage and clearances. The creepage and clearance
distances will also change depending on factors. such as pollution degree and insulation level.
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K 3 : Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Notes

Storage Temperature Ts -55 125 °C

Operating Temperature Ta -40 105 °C

Output IC Junction Temperature T — 125 °C

Average Input Current Irave) - 25 mA a
Peak Transient Input Current Ir(TRAN) - 1.0 A

(<1 ps pulse width, 300 pps)

Reverse Input Voltage Vi - 5 V

"High" Peak Output Current I0H(PEAK) — 5 A b
"Low" Peak Output Current TovLpeak) - 5 A b
Total Output Supply Voltage (Vppz - Vss2) -0.5 35 Vv

Negative Output Supply Voltage (Vg - Vsso) -0.5 17 v

Positive Output Supply Voltage (Vopz - Vs) -0.5 35 - (Vg - Vgeo) Vv

Input Current (Rise/Fall Time) tany/trany — 500 ns

High Side Pull Up Voltage Voute Voo - 0.5 Vppz + 0.5 v

Low Side Pull Down Voltage Voutn Voo - 0.5 Vpp2 + 0.5 v

Overcurrent Pin Voltage Voc Vg - 0.5 Vpp2 + 0.5 v

Peak Clamp Sinking Current Iciamp - 3 A

Miller Clamp Pin Voltage Veiampe Vego - 0.5 Vppa + 0.5 v

FAULT Pin Voltage VeaulT — Vppa + 0.5 v

Output IC Power Dissipation Po - 600 mWw ¢
Input LED Power Dissipation P — 110 mw d

a. Derate linearly above 70°C free-air temperature at a rate of 0.3 mA/ °C.

b. Maximum pulse width = 10 ps.The output must be limited to -5.0A/5.0A of the peak current by external resistors. See
"BREOKXUI SV RTL—rDLA 7D ~EETESM to prevent output noise at 5A rated current.

c. Derate linearly above 95°C free-air temperature at a rate of 20 mw/ °C.
d. Derate linearly above 95°C free-air temperature at a rate of 3.7 mW/ °C. The maximum LED junction temperature should not exceed

125°C.

#+ 4 : Recommended Operating Conditions

Parameter Symbol Min. Max. Units Notes

Operating Temperature Ta -40 105 °C

Total Output Supply Voltade (Vppa2 - Vss) 15 30 Vv

Negative Output Supply Voltage (Vg - Vgso) 0 15 v

Positive Output Supply Voltage (Vppz = Vs) 15 30 - (Vg - Vssp) Vv

Input Current (ON) Tron) 8 12 mA

Input Voltage (OFF) Veorr) -3.6 0.8

FAULT Pin Voltage Veaurt — 30
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In “Z 5”, all typical values at Ty = 25°C, Vppo - Vg = 15V, Vg - Voo = 15V; all minimum and maximum specifications
are at recommended operating conditions, unless otherwise noted.

#+ 5 : Electrical Specifications (DC)

Breakdown Voltage

Parameter Symbol Min. Typ. Max. Units | Test Conditions | Figure | Notes

VOUTP ngh Level Peak IOH -45 9.0 — A VDDZ - VOUTP =15V 3 d

Output Current

Voutn Low Level Peak Io 45 7.0 — A |Voyun = Vss2 = 15V 4 a

Output Current

VOUTP OUtpUt PMQOS ROUTP 0.4 0.7 1.5 Q Iop = -4.5A, 5 a

RDS(ON) IF = 8 mA

VOUTN Output NMOS ROUTN 0.3 0.6 1.2 Q ION =4.5A, VF =0V 6 a

Rps(on)

VOUTP OUtpUt VOl.tage VOH VDD2 -0.60 VDD2 -0.06 — Vv Iop =-100 mA, 1 b,
I[r=8mA

VOUTN OUtpUt VOltage VOL — VSSZ +0.04 VSSZ + 0.60 Vv ION =100 mA, 2
VF = OV

Clamp Threshold VTH_cLamp — 2 3 V

Voltage

Clamp LOW LeVel S|nk|n9 ICLAMP 2 25 - A VCLAMP = 7

Current Voo + 2.5V

Clamp Output Transistor Rps.cLamp — 0.9 2 Q  |Ic amp = 2.5A

Rps(on)

SS Pull Down Current Ioss 70 140 - MA  |SS - Vgg, 215V, 8
Ir=8mA, 0C=0pen

SS RDSON ROUTSS _— 16 40 Q ISS = 70 mA,
Ir=8 mA, OC=Open

High Level Output Supply Iopan - 4.6 7.5 mA |Ir =8 mA, No Load 9

Current (Vppj)

Low Level Output Supply IppaL - 37 6.5 mA Ve =0V, No Load, 9

Current (Vpp>)

High Level Output Supply Isoon -2.2 -17 - mA |Ir =8 mA, No Load, 10

Current (Vgg))

Low Level Qutput Supply IesoL -1.2 -0.8 - mA |Vg =0V, No Load, 10

Current (Vgg))

Input Threshold Current IeH 0.5 2 6.5 mA 11,12

Low to High

Input Threshold Voltage VEut 0.8 - - v

High to Low

Input Forward Voltage Ve 1.2 1.55 1.95 V.  |[r=8mA

Temperature Coefficient AVE/ATy - -1.7 - mV/°C |Ir =8 mA

of Input Forward Voltage

Input Reverse BVp 5 — — V. |Ig=100 pA
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# 5 : Electrical Specifications (DC) (#iE)

Parameter Symbol Min. Typ. Max. Units | Test Conditions | Figure | Notes
Input Capacitance Cin - 70 — pF  |[f=1MHz Vg =0V
UVLO Threshold, Vivios 12 129 135 V. |[Ip=8mA, b,cd
Vbp2 = Vs Vourp - Ve > 5V
Vivio- 11 11.8 125 V. |[Ip=8mA, bce
Vourp - Ve < 5V
UVLO Hysteresis, Vuvio+ — Vuvio- 0.5 1 - v
Vbpz - Vs
0C Sensing Voltage Voc 8.5 9 9.5 V' |Vpp2 = Vs > Vyyio+ 13 e
Threshold
Blanking Capacitor Iche 0.85 1 115 mA  |Vgc=2V 14 cf
Charging Current
OC Low Voltage when VbscHe - 11 2 V' |Ipschg = 20 mA ¢f
Blanking Capacitor
Discharge
Low Level FAULT Output VeaultL — 0.7 15 Vo Igaygr =10 mA
Voltage
High Level FAULT TeauLTH — 2 20 HA  [VeauT = 30V

Leakade Current
a. Output is sourced at -4.5A /4.5A with a maximum pulse width = 10 ps.

b. 15V is the recommended minimum operating positive supply voltage (Vpp> - Vs) to ensure adequate margin in excess of the
maximum V\yy o+ threshold of 13.5V. For high level output voltage testing, Vq1p is measured with a 50-ps pulse load current. When
driving capacitive loads, Vqytp Will approach Vpp, as Igyrp approaches zero units.

c. When the system is out of UVLO (Vpp, - Vs > Viyyo4), the OC detection feature of the ACPL-351J will be the primary source of IGBT/
MOSFET protection. UVLO must be unlocked to ensure that OC is functional. When Vpp, exceeds Vg, threshold, OC will remain
functional until Vpp, is below the Vy, o. threshold. The OC detection and UVLO features of the ACPL-351J work in conjunction to
ensure constant IGBT / MOSFET protection.

d. Thisis the "increasing” (that is, turn-on or "positive going" direction) of Vpp, - Vs.
e. Thisis the "decreasing" (that is, turn-off or "negative going" direction) of Vpp, - Vs.
f. See “OC 7= )L M&H TS+ JER" for further details.

In “5% 67, all typical values at T = 25°C, Vpp2 = Vg = 15V, Vg - Vs> = 15V; all minimum and maximum specifications
are at recommended operating conditions, unless otherwise noted.

%K 6 : Switching Specifications (AC)

Parameter Symbol Min. | Typ. | Max. | Units | Test Conditions | Figure | Notes
Propagation Delay Time to High Vg1p tpiH 40 100 150 ns |Rgp=5Q, 15, 16, a
Output Level Rey =50, 21
Propadation Delay Time to Low Vg 1y tpHL 40 90 150 ns |Cg=5nFf=20kHz, b
Output Level Duty Cycle = 50%,
Pulse Width Distortion PWD .50 | 10 | 50 | ns |lF=8mA c
Propagation Delay Difference PDD -75 — 75 ns d
Between Any Two Parts (tpuy - tpry)
Propagation Delay Skew tpok — — 60 ns e
Broadcom ACPL-351J-DS100-ja
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£ 6 : Switching Specifications (AC) (#F)

Parameter Symbol Min. | Typ. | Max. | Units | Test Conditions | Figure | Notes

10% to 90% Rise Time on Vgy1p tr — 37 — ns |Rgp =50,
90% to 10% Fall Time on Vg te — 30 — ns Ren =50,

Cg=2nF f=20kHz,

Duty Cycle = 50%,

IF = 8 mA
0oC Blanking Time tOC(BLANKING) - 0.75 1 HS RGP = 50, 20 f
OC Detection to 90% Vgare Delay toco%) - 1013 | — us |Ren=50Q, 20 g
0C Detection to Vgare = 2V Delay tocev) - 2.5 - Us Cg=5nff=100Hz, 75, h

. Duty Cycle = 50%,
OC Detection to OC Pull Low toceow) - 0.25 - S 1.=8mA 20
Propagatlc.)n Delay Res = 1330, .
0C Detecjtlon to SS Pull Low tssiow) - 0.15 0.8 Hs Rec = 1 kQ, 17,20 ]
Propagation Delay
: Ces =470 pF

OC Detection to Low Level FAULT toc(rautT) — 180 200 ns 20 k
Signal Delay
Output Mute Time Due to Overcurrent|  tocquute) 2 3 4 ms 18,20 | !
Time Input Kept Low Before Fault toc(reseT) 2 3 4 ms 18,20 m
Reset to High
VDD2 UVLO to Vgyry Low Delay tyvio_oFF - 15 - HUs 22 0
Output High Level Common Mode ICMyl 100 - - kV/ps |Tp=25°C,Ir=8mA, P
Transient Immunity Vem = 15000V,
Output Low Level Common Mode ICM 100 — — kV/us |Tp=25°C, Ve =0V, q.r
Transient Immunity Vem = 1500 V

Tw "o an oo

— = =

T o 5 3

tpy is defined as propagation delay from 50% of LED input I, to 50% of Vq1p high level output.
tpy is defined as propagation delay from 50% of LED input I¢, to 50% of Vg1 low level output.
Pulse width distortion (PWD) is defined as Itpy, - tp 4l for any given unit.
Propagation delay difference (PDD) is the difference between tp and tpy between any two units under the same test condition.
Propagation delay skew (tpgy) is the difference in tpy or tpy between any two units under the same test condition.
The internal delay time to respond to an OC fault condition without any external blanking capacitor.
The amount of time from when the OC threshold is exceeded to 90% of Vare at the mentioned test conditions.
The amount of time from when the OC threshold is exceeded to Vgare at 2V at the mentioned test conditions.
The amount of time from when the OC threshold is exceeded to 10% of OC low voltage.
The amount of time from when the OC threshold is exceeded to 10% of SS (Soft Shut) low voltage.
The amount of time from when the OC threshold is exceeded to FAULT output low.
The amount of time when the OC threshold is exceeded, output is muted to LED input.
. The amount of time when the OC mute time is expired, the LED input must be kept low for FAULT status to return to high.
The delay time when Vpp, exceeds the UVLO+ threshold to 50% of the Vq1p high level output.
The delay time when Vpp, exceeds the UVLO- threshold to 50% of the Vg low level output.
Common mode transient immunity in the high state is the maximum tolerable dV¢/dt of the common mode pulse, V¢, to assure

that the output will remain in the high state (that is, Vppo - Voutpe < 1.0V or FAULT > 2V). Vpp, must be higher than Vi, g,-

L

Split resistor network in the ratio 3:1 with 324Q at the anode and 107Q at the cathode.

r. Common mode transient immunity in the low state is the maximum tolerable dV¢/dt of the common mode pulse, V¢, to assure
that the output will remain in a low state (that is, Vqury = Vss2 < 1.0V or FAULT > 2 V). Vpp,> must be higher than V yy o.-
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£ 7 : Packade Characteristics

Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions Fig. | Note
Input-Output Momentary Viso 5000 - Vrms |RH < 50%, t =1 min.ute, abc
Withstand Voltage Tp=25°C
Input-Output Resistance Rio — >10° — Q |V g=500V c
Input-Output Capacitance Cr.o — 13 — pF |freq=1 MHz
Thermal Coefficient Between: — °C/W d

LED and Output IC Aco 331 - -
LED and Ambient Acp 176.1 - -
Output IC and Ambient Agp 76.7 - -

a. Inaccordance with UL1577, each optocoupler is proof tested by applying an insulation test voltage > 6000 Vrms for 1 second. This
test is performed before the 100% production test for partial discharge (method b) shown in IEC/EN/DIN EN 60747-5-5 Insulation
Characteristic Table, if applicable.

b. The input-output momentary withstand voltage is a dielectric voltage rating that should not be interpreted as an input-output
continuous voltagde rating. For the continuous voltage rating, refer to your equipment level safety specification or the IEC/EN/DIN EN

60747-5-5 Insulation Characteristics Table.
c. The device is considered a two-terminal device: Pins 1 to 8 are shorted together and pins 9 to 16 are shorted together.
d. For further details, see “ZAst&".
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B47 : Ic amp VS. Temperature
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B13 : Vgc vs. Temperature

.1
a —
o 91 o~
I ™
& 9.09 ~
=2 N
I 9.08 ~
[ \
& 9.07
4 \\
5 _ 9.06
o> ~N
> 905 +—— NG
Q : I =8 mA
3 904 +—— Vpp,-Vg=15V
é 9.03 4 Vg -Vgs, =15V <
8 N
o 9.02
Q
S 901
-40 20 0 20 40 60 80 100
T, - TEMPERATURE - °C
B15: tp y/tpy, vs. Temperature
140
2
. 120
< ]
& 100 —_— =
g
£ 80
g I-=8mA
F=om
5 60 Vpoz -Vs =15V = tPLH
« Vs-Vss, =15V e tPHL
', 40 Ren = Rgp = 50
F CG =5nF
5 20 f=20kHz
K DC =50%
0 | |
-40 -20 0 20 40 60 80 100
Ta- TEMPERATURE - °C
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PIUT—Ya Vs
HEELE D F Bl

E19 : Recommended Application Circuit for the ACPL-351)

E Vss2 |16 ] *
1uF |1pF Vssp=-3V
[2] FAULT [15]5 = —
Rpiock = 1kQ Dgiock
[3] oc [14 AN Pl
Ry = 133Q
4 ss |13 'W\,
—— Coiank= 220pF
5 Vooz |12 <1Vpp,=20V
Rgp=5Q v | IGBT/
6 |cATHODE Voure/CLAMP | 11 GATE | MOSFET
OUTP: I_ T
R T ] <]DP
7 |anoDE Voury | 10 AMN 717
R Rgn = 5Q
_|_ AM\— & |catHooE Vi[9
Res24.7kQ)
VCCl 1
—
EADLT R, =2.8kQ 6] | | 1]
] S
tomey) T—F L5 =+ 2]
C,=330p 7 A R 5]
L ACPL-W50L I Crs = 470pF
Vss2=-5V

ACPL-351) (&, LED ANHIEBLTHNET 4 — RN - T4 MATSENUBBRTFIU N - 74— RNy %
BEERBLTOET. BIE Vpps & 4 D0 1 uF N1KR - TATUVY - AVFUBCEGEN, 21 v FUIEE
B CRBEASTBEE A LET.

AN LED D7 /—REAY—RICERENC 2 DOEH (R) F. 3:1 DEERICHEITHILEHRLE T, ENUCEKD
T. LED O7 /—REDY—FROEEA VE—FVADINSVRAZRD ., 7 /—REHDY—ROBEMEEERLZFLL
UT. SES CMR 4REZRILTEE T,

I - ATV ZERFERLE T, BERT I MREEDOE. IGBT/MOSFET (& SS EVICKD Y T MEKTEN. EHL—
& RSS (C&Dt%ﬁ?&tiijo

J— MEHL (Rgp & Rgy) & F'— RERZHIBRL. IGBT/MOSFET DR A v F 2 IR & BEZNICHIE T 51%E%Z
BWET. CLAMP #REE—#EICY 3y bF— - FAF— K Dp ZEAL. 77 - Y1 JILOR. F4E IGBT/MOSFET
SS—EBRZLLET,

Broadcom ACPL-351J-DS100-ja
15



5.0 A 7783 IGBT S &K U SiC/GaN MOSFET &'— REREN T+ b AT S
ACPL-351) Data Sheet CBEFMRHB KU FAULT T 4 — RNy T HEEANRE)

EHEBETIE. HBT 4 — RNy LED BY—VF Y UIIBED /A X E. Ces BT 1 ILFLET . BERT 4L MR
REICTED &L FAULT BV Vo, [CBIZAEN. SE6 LED 29—V AV LT, MCUICT4— RNy o UET,

vl

2 RHFIEE (Vour. CLAMP. OC B&U SS) I&. Vppoe LED B () S&UBER (00) RHDEHFEDEIC
FoTHIEENET, LT, CNSOHMNDRESEERERLTCVET. OV v UNILE. SEEEEYOUEME
L& CEHENET,

) Tk T4—
AN 2 ®Xih RiICw &

EI0 Vbp2 I oc Voutn Voutp/CLAMP SS FAULT
Vpp2 UVLO O— X F75 4T O— |O— (CLAMP) |  J\f-Z %%
BE A O— F75 4T O— | O— (CLAMP) | J\f-Z %%

A %% FO5 47 N-Z | O— (CLAMP) O— O—
(00)
BEDZA v A O— ¥FF4T O— |O— (CLAMP) |  /\f-Z %%
FVo 1% et FOF 4T NMZ | A (Voyre) I\A-Z A
(0C %)

BEF (X1l DESAT) #RHB LUREICDNT

BRENK 3 A VNN—FDENEREF. STXIXLEBEDOT IV NOREZZ(TPT . ZOXRFEN/INT— IGBT/
MOSFET [CHBEZBISTHREMEN DD ET. INSDTFIU b - E— RlF. I—H ORI AWPRECRICKDABEF
TelFL A IVEFERE (XfclE@r) « /A XAXCFEERECKDHEAES T2 IL b BFICL>TIETRIINDEE
EARE. BRUY'— MFEIEBOEBMEE VL4 DDEAAT JUICKBITEX T, INSDT %)L MAREEOWLTFN
[CBWNTH. IGBT/MOSFET ZRNDERNRIBE L. BELEHELEAZS|ITERI LI T, IGBT/MOSFET (&,
EREENTI\A ADBIERICETHEEBHEL. AVIF/RLAY - IZ vy /V—ABOEEDEMEBELNIL7ZE
HBAFXT., BEHENRINICIEMUL. EHT /A ADREICHBIRREL LD, BIRENE T T/ ANDEBZRLIC
(&, T AU MRREDE. IGBT/MOSFET DEMEZIIGFITDH F—UATICTBeHDT # )L MREZREK T DUED
DX,

ACPL-351) @ OC EZI(&. MOSFET O kLA V[V —RAEREF(F IGBT DAL I F/ Iy IyBREEZEERLET,
MOSFET hY@ERIRREICIED D IGBT HIFFEIFIRREICED E. CNSDEEFAEDULEWME. Vo ZHBAE T,
ACPL-351J &« BRTICT # )L MBS —T 2V R 7Z10E8 L. SLBERZRLICHDSE., BEZSITRIITEER
INADZBFEXT. THIVNE AT« —RINY T - T7 bATSZEBUTIY O3 (ICHRESNE T,

IGBT hi4 7% (LED ANIEL) DEF. 3R [T 7V b ES5ZBE<TesIC. T#)b MEEERREENICED T T,
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BETFINRETDENMEDEHA

1.
2.

OC #F(&. IGBT O Vg Ffzld MOSFET Vo BEEERUET .

OC i FOBEN 9V ZBADE. HNBE (Voyrp BXU Voyry) & HI-Z U\ - 1VE=FVR) RKEICE
D, SS [3EHT R [CRDRARABELEL — BT Vare Z5IETFET

FAULT EVHY Vgeo [CEIEATN. SABBT 4 —FN\w D - Tx bATS%ZS—2VF LT ¥A4203> hO—-35
(T # )b MRREZ B LE T,

NAoO3dr bO-35F BYLE7 I3V ZRDET,

5. tocutes) DHIRHETH. 77U MREEDRY UFENBET. tocresery DOREIE. LED ANZEO—DREEICLTSH

<HEDHDEXT, FAULT RREIX/\AICED. SS HAIF Hi-Z IRREICRD 7,

LED 1 tocpesery DREICNAITEDE. tocpesery TASVIDUEY bENB®H. T7)U MREEDTUTEN
BET. E5IC tocpeser) DB LED AHZEO—DREEIC LTHL BBENBD F T

T#)b I\:Ik/ﬁu:é:b\a D) T_éanIé\ VGATE & LED lﬁl:ﬁf\% b?lﬁ‘libé:"?o

B20 : Circuit Behaviors During an Overcurrent Event

tocaure))

IF

VGATE ? /—\—
VOUTN | ? Hi-Z

VOUTPICI—AMP E Miller Clamp ? R 751/0%—\M

SS (Soft Shut) iz / \ HiZ

OC toceLankine)! 4—:/\ H E tocLanking) :4—»5 e
E 'H tociow) E i E I

I I I 1

FAULT : : : :

I 1 1 1

I I<"»l ; 1
' P}
tociFauL) locResen)
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OC T MRET S+ IR

0C 7 U MEHEEEIS. IGBT 0¥ —>7 V%, ILISBED 0C LEVMEZ FEZF TOEBSEOM,. FnnxEs
LT BHEDGDET. COBMIE. 2 0C ISVFYIBEEREN. WBTS U+ IBM tocp e (E 20)
BKU. WEFEER. 0C BELFUE SBISVFYY - AVFUHICE > TRESNDNET S+~ JB-ED
WA &> THIENF T,

2TSYEVIEMIE. UTOLSIC. WEETS U+ IBM (tocpanking) « ABISYFVS - AVFUY
(Coiani) « FAULT LZEVMEEBE (Voo) « BKOTSVF VY - VT UHREER (o) EEEUTHESN

o

taiank = toc@ianking) + Catank * (Voc / Ichg)

JF—bMEREBESS— - 5T DA

B—h - RS54\ LED BRICL > T, BEHBSNET. LED BRMFNSDE. ACPL-351) DHAIFEA 5A O
V—RERERET BT ET. IGBT/MOSFET D4 — NEERBIT BT ENTEE T, LED B TICHIDBZ SNBE.
B— - RSANZEA 5A DYV OBREREL, F'— MNEBERCTA IICYID B BT ENTEET, M 21 ICRT&
510, HABED Vo, [CHULTH 2V [SETDE. BIMDSS— - ISV TRDSIETFF FSYIRINRT U5 4 Tt
EN, S5— - HSYTTEA VE—I VADBRBRBERELET,

BE21 : Gate Drive Signal Behavior

I

L
Voute  wier Clamp ZZ ez :+ \“;'!Liggl\jgggir;son at
5 7 |
vl
’ T
Voare /// \\
(EEEOY I7 MOHA

IGBT/MOSFET AD%— NEBEDTF+CHEDE. IGBT/MOSFET DA VIERHER B8, BHBENAELIED,
BUVBEIC &> T IGBT/MOSFET HBIET 2T &N FET . ACPL-351) (F. #EF. HHEE (Vpp.) ZERL
TVFEY, HAEBEMEBEOY I 7Y b (UVL0) LELVMEZTESE. IGBT/MOSFET Z{EEBE/NA 7 A H SIRE
TBRIDIC. — MNREEAEBM LR T, CEISIC. EEETORELY — V4 VAR IHIC, UVLO #EEds — b
EREIDHHEO—ICEELET .
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B22 : Circuit Behaviors at Power Up and Power Down

VOUTP Miller Clamp

VOUTN

J— MBI (Rg) DEIR

FIE 1: 1o pep) NS5, Rg BIMEZESELET. B 19 O IGBT/MOSFET & Rg I&. ACPL-351) (&> TEE
PMHEE NS Y Y TV RC BRSICRIITAH T ENTERT .

Vopa-V: Vopa-Vs

R 2 TR - ROUTP(MIN) R; 2 % - ROUTN(M1N>
OPEAK OPEAK

_20-C9 40 or Ul ) Y

=4.60 =470

W& — MEFL (Rg) ERBBRINT —2F VI (Rpgon) & HAOBRDT /(A ADEREAERED 5A ZBRIEW
KOCHBRLE T, CDIFE. RBEDT—RAEUTR; 24.80 ZERALE T,

FE 2: ACPL-351) BANEEERL. BECIHUT Rg EEPLET. ACPL-351) DREBESHE (Py) &, LED
BH (Po) CHAICEA (P DAFICEDFT.

Pr=Pg +Pg

EESRMFIE. I =8 MA. R =480, RKTa1—F« - Y14 U)L =80%. Qg = 0.5 pC. f=100 kHz. KU T,
=80°C &IRELET,

LED BHHE DR

Pe = I x Vg x Duty Cycle
=8 mA x 1.95V x 0.8 =12.5 mW

71 IC BAHB DR

Po = Poras) + PoswiTcHinG)

=Ippz x (Vppz = Vssp) + Phs + Ps
Phs = (Vppz * Qg x ) x Roytpgmax) / (Routpmaxy + Re) / 2
Pis = (Vppz x Qg * f) x Routnmax) / (Routngmaxy + Re) / 2
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Phs = (25V x 0.5 puC x 100 kHz) x 1.5Q / (1.5Q + 4.8Q) / 2 = 148.81 mW
PLo= (25V x 0.5 UC x 100 kHz) x 1.20 / (1.2Q + 4.80Q) / 2 = 125.0 mW
Po=7.5mA x 25V + 148.81 mW + 125.0 mW

=461.3 mW < 600 mW (PO(MAX) at 950(:)

RIHDRD Ipp, OFE 7.5 MA (&, BIfESEHEERACHITIZRA I T,
Po I& Pouax) FBDTzH. Rg = 4.80 [FETHEICH L TELLMETT,

AEE

ACPL-351) @7 TV —2 3 VB KRURIRREICIE. ' bEEEI T+ bATSADKWER IC & LED DESEREED
125°C ZBRA VKD [CHER T DUED S DX T, UTORIE. RRENHEDESEHDEEICSA2FEZAELR
ER

LED #=AENEE. Te = (Agp x Pe) + (Agg x Pg) + Ty

=(176.1°C/W x 12.5 mW) + (33.1°C/W x 461.3 mW) + 80°C
=97.5°C

Hjjj IC ?ﬁﬁ%ﬁfﬁfi‘\ TO = (AEO X PE) + (AOA X Po) + TA
=(33.1°C/W x 12.5 mW) + (76.7°C/W x 461.3 mW) + 80°C
=115.8°C

BERIOVFIY « 5A4F—FELVEVE

NZzRHL., [F7] OEEFFEEZTOVILET,

IGBT/MOSFET Hhi4 J(THIDED D, Dp ock F41 7 — ROIESEEENED D [TES< & BERNERERNET,
COEEEIRICKD. A 74— &, ESEOUBHEFINMEVRCENDE T, JOY IKREZERTCEET A, D
FIIEﬂ\ _ﬂril:\ IGBT/MOSFET D dV/dt %EEBJ:D‘D |./_ FliiEﬁlC%(UDiﬁ'o L—:.O)r!ﬁ:lt%\ ICHARGE = CD-BLOCK
x dV/0t REEBRERD, TSVFVS - AVFUY Cyak DRESNET. CORBETERNC L. BERDE
Te MU AZRIT DI DRBIFTTED. EBRINEST A 4 — R EFERTSHIETY,

23 lCﬁT??ﬁi‘?Fﬁﬁﬁ@ﬁ%f(éﬁ\ > 14 (OC) DEEH VOC = VF + VCE T9Y ((—: CTC. VF =S DBLOCK ODJ“EHE'-.‘Z_
VBE. Ve . eEXE IGBT ALY - ISwyMOBETY) . OC & RUHLT FAULT HREE BRI 2
VOC,FAULT(TH) @1@[;\ ’A\W 9V - VF T49, LZ\EICFE\UZ\ D bib“lﬁ%&[;\ ?E*!&o) DBLOCK A F— Fﬂf?’c(étﬁ
BEYIS— - 914 — REBFICERT BT ET. RFDTENTEET, Dy g I1 4 — ROKA n DIEE. A
LEWVEIF VOC,FAULT(TH) =9V -n x VF [CEDFRT, YVIF— - A F—RZEFEARALEES. DM ULETLVERF
VOC,FAULT(TH) = 7\/ - VF - VZ (:HD ig'o l 1@((3%{( 2 1@@9’(2’- H%fﬁﬁajé%e\ M\EH%XE%EEH@
FBDIAF— RZERTEFXT,
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E23 : 0C Blocking Diodes and Threshold

Vs, 16|
FAULT 15|
1kQ DZENER DBLOCK
1 A
ocC 14 | _T_ ‘N\, 1 -
CBLANK
+
_| VCE
1
A IE Q

0C EV{REIEM

IGBT/MOSFET [CEFEENTSA/IN\Yv D - T4 A —RDER (TU—kA4 =)L) F. A4 F— RORFIEEBEZKE
BAIBEIEEEZRENICRESE BT ENBOET. TN 0C EVTASHEBER) (s E3 SR L, (FE
BEEDERSNTLEWESE. RS4/\h5HED DEOERIGIEHENZTENBOET. TOBFE RSA/NIC
DB LBV LAIVICHIBRE B720IC. Dok 54 77— REBESIIC 1 kQ DEAEFALET.

RIZI BT A F—F

RSANICRTAIVMESZEERTEDZEDHHIKRD 1 DH. RSANIC (CHEELFEMEINDYTAKU—K - F
AF—RHIEABIC/INA T AENTWVBIZEETYT . TN, IGBT/MOSFET =R 14— RO SDFEEER/NA TICKD
T. OCEVYN IS Y FEREZ OO IBEICHRIDIENHDEIT ., CNICKD., OC EVEERFUVEMEEEKLD £
C [FBLEFENET] « COBHBRADEER/NATIE. —HRIC. IGBT/MOSFET =ity 1 4 — FOFEEE X 2(EEE
BRAINATICKOTEREINE T, RIT A MEBSZEBLSTESHIC, YIF— - FAF—REYay bF— - FAF— %
OCEVE Vo EVDRBICERLET,

COEEEmEIZE 24 [CRULET. Y3y br— - FAF—RE = RE T+ FMATSOYTALU—b - 5o
F—RHIEABEIC/INA T RAENDDZHE, YIF— - 44— (EFH 10V) (& OC EVICHEEITDEDSEE
BEZRSTEHICEREINE T,

E24 : False Fault Prevention Diodes

Vs, 16|
FAULT E 10V Zener
1N5925A 1kQ Darock
oc| 14 II “M -
Carank
+
_| VCE
1
vi| 9 'I . . . a
Schottky <7
Diode
MBR0540
Broadcom ACPL-351J-DS100-ja

21



5.0 A 77857 IGBT KU SiC/GaN MOSFET &' — NER& T # b H TS
ACPL-351) Data Sheet CBEFMRHB KU FAULT T 4 — RNy T HEEANRE)

BREBKLUVISYRIL—0DLAT7D hERTRFY

SA EROBERALS v FVUITE. FHTUVY - AUFUYE Vpp EVE Ve EVIHEICRBT 2UBNGDET,
2A v F I IDERTITONBTENS, BEA VI IIVAETIF T/ A XEHILT B, Vpp BEU Veg TL—
VELL EBTEDHRENET. Vpp BEU Vg TU—YHHVNBER. B/ 1 XEFHCTDIC, TRTCOERE
IS EARRER T, &5t 2 nF U EDBREERT A EEEELET.

E25 : Recommended Vpp, and Vgg,, Supply and Ground Planes Layout.

VSSZ

VDDZ

Vss, plane

v R Ui | e o el o

BE26 : Recommended Schottky Diodes to Prevent Output Noise

Vooz [12] < Vpp,=20V
Rep=5Q IGBT/MOSFET
GATE
Vours/CLAMP [11] MN >l

Tawr 5 4 D

— ‘ P

Voury [10] MW 717
—lDSCHOTTKY_VS RGN =30
(KN, Dscrorriy_vourn
o 7T Vy,=sv
DSCHO'I'I'KV_VOUTP

<

ss2=-5V

M Ve [, BEA VT 99V RICE > TEIFRE S NBEDBEERIC &> THIFSNBTERBOET . Voyr
F72lE Vs DEENEX SNBBADBERE Vee ZFEBE. TIUCEST. Vo T/ A XHRET BEREMN B D
FI, INSD/—ROWVWIFNDTHFEA VI I TV AICKDCEITFRIEINDEDBEERDFREET DBESIEF. /41X
Eg;f:&)l:\ Y3y bF— - 4T —F Dscrorrky_voutes DscHotTky_voutns F7El& Dscporriy_vs ZFEAT
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