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ACFJ-3262 Data Sheet
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e Lead coplanarity = 0.10 mm (0.004 inches), Mold Flash on each side = 0.203 mm (0.008 inches) max.
Customers should contact their PCB manufacturers for solder-mask tolerance between and around

signal pads.
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8 DT Ty R - FA LAAH, RORICHEOTT Y R - 51 LZFAEI BICIF. DT EV & VSS1 EVORITHES (RDT) ZEHELE
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22 VSSA  |AFwRILHATSY R,

23 VOA  |AFvRIL - &— NEREIH.

24 VDDA  |AFvRIVIEER,

ZEHE

The ACFJ-332B is approved by the following organizations:

uL/cuL UL/cUL 1577, compliance with U.S. and Canadian requirements, component recognition program up to Vigg = 5000 Vgpms.

IEC/EN IEC/EN 60747-5-5
Maximum working insulation voltage, Vigpm = 1414 Vpeak

Highest allowable overvoltage, Vigmy = 8000 Vpeak
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IEC/EN 60747-5-5 #@ig4F1E

Description Symbol Characteristic Unit
Insulation Classification per DIN VDE 0110/1.89, Table 1
For Rated Mains Voltage < 600 Vgys I-1v
For Rated Mains Voltage < 1000 Vgps I-1II
Climatic Classification 40/125/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage ViorMm 1414 Vpeak
Input to Output Test Voltage, Method b®
VIORM x1.875 = VPR’ 100% Production Test with tm =1 second, VPR 2652 VPEAK
Partial Discharge < 5 pC
Input to Output Test Voltage, Method a®
Viorm X 1.6 = Vpg, Type and Sample Test, t,,, = 10 seconds, Ver 2262 Vpeak
Partial Discharge < 5 pC
Highest Allowable Overvoltage? (Transient Overvoltagde t;; = 60 seconds) Vigrm 8000 Vpeak
Safety-Limiting Values - maximum values allowed in the event of a failure®
Case Temperature Ts 175 °C
Input Current Is inpuT 400 mA
Output Power '
P Ps outpuT 1200 mw
Insulation Resistance at Ts, Vig = 500V Re > 10° Q

a. Refer to the optocoupler section of the Isolation and Control Components Designer’s Catalog, under the Product Safety Regulation section IEC/EN 60747-5-5,

for a detailed description of Method a and Method b partial discharge test profiles.

b. 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.

BRER2ICEET BT

Parameter Symbol Value Unit Conditions

Minimum External Air Gap (Clearance) L(101) 8.3 mm  |Measured from input terminals to output terminals, shortest
distance through air.

Minimum External Tracking (Creepage) L(102) 8.3 mm | Measured from input terminals to output terminals, shortest
distance path along body.

Minimum Internal Plastic Gap (Internal Clearance) 0.5 mm | Through insulation distance conductor to conductor, usually
the straight-line distance thickness between the emitter and
detector.

Tracking Resistance (Comparative Tracking Index) CTI 400 Volts |DIN IEC 112/VDE 0303 Part 1.

Isolation Group II Material Group (DIN VDE 0110).
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B RAER

Unless otherwise specified, all voltages at input IC reference to Vsq, all voltages at A-channel output IC reference to Vegp, and all voltages

at B-channel output IC reference to Vegp.

Parameter Symbol Min. Max. Unit Note
Storage Temperature Ts -55 150 °C
Operating Temperature Ta -40 125 °C
IC junction Temperature T - 150 °C
Input Supply Voltage Vop1 -0.3 6 vV
Input Control Signal Voltage VIN,, VINg -0.3 6 v
Input Enable Voltage Ven -0.3 6 v
Dead Time Control Input Voltage Vpr -0.3 6 v
Output Supply Voltage Vboa Vops -0.3 30 v
Output Driver Voltage Voar Vog -0.3 30 v
Miller Clamp Voltage Vmea Vmce -0.3 30 v
Peak Output Current Igal, gl - 4 A a
Peak Miller Clamp Current Tmcal, Tmcal - 4 A a
Channel-to-Channel Internal Isolation Voltage IVsga = Vssgl - 1414 v
Input IC Power Dissipation Pin - 150 mw b
Output IC Power Dissipation (one channel) Poutar Pouts - 400 mw ¢
Total Power Dissipation Protat - 950 mw d

a. Maximum pulse width = 1 ps, maximum duty = 0.7%. Operation conditions must not exceed the maximum IC junction temperature of

TJ(max) = 150°C

b. Input IC power dissipation is derated linearly above 105°C from 150 mW to 100 mW at 125°C for the high effective thermal conductivity board. For the low
effective thermal conductivity board, input IC power dissipation is derated linearly above 105°C from 150 mW to 70 mW at 125°C. See ACFJ-332B DK

E5)U for details.

¢. Each channel output IC power dissipation is limited to 400 mW. Output IC power dissipation is derated linearly above 105°C from 400 mW to 320 mW at 125°C
for the high effective thermal conductivity board. For the low effective thermal conductivity board, output IC power dissipation is derated linearly above 105°C
from 400 mW to 240 mW at 125°C. The PCB thermal resistance characteristic has to be considered so as not to exceed absolute maximum rating. See ACFJ-

332B OEIEHFIET )L for details.

d. Total power dissipation is derated linearly above 105°C from 950 mW to 740 mW at 125°C for the high effective thermal conductivity board. For the low effective
thermal conductivity board, the total IC power dissipation is derated linearly above 105°C from 950 mW to 550 mW at 125°C. See ACFJ-332B DEIEINET

JU for details.
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HESRENESRIF

Unless otherwise specified, all voltages at input IC reference to Vsq, all voltages at A-channel output IC reference to Vggp and all voltages

at B-channel output IC reference to Vegp.

Parameter Symbol Min Max. Unit Note
Operating Temperature Ta -40 125 °C
Input Supply Voltage Vbp1 3 5.5 v
Output Supply Voltage Vopa: Vboe 10 25 v
Dead Time Resistor Range Rpr 10 62 kQ a
Input IC Supply Decoupling Capacitor Cvbp1 1 — uF b
Output IC Supply Decoupling Capacitor Cvopar Cvpps 10 - uF ¢
Minimum Input Pulse Width tonevinay tonvIng) 50 - ns d

a n oo

BRBLU R v F VIR

Unless otherwise specified, all minimum and maximum specifications are at recommended operating conditions; all voltages at input IC
reference to Vs, all voltages at A-channel output IC reference to Vggp and all voltages at B-channel output IC reference to Vggp. All typical
values at TA = 25°C, VDD]. - VSS]. =33Vor 5V, VDDA - VSSA =15V, VDDB - VSSB =15V.
The DT pin is tied to Vppy (DT disabled), except for the tyy test.

The dead time (tpy) range is programmable from 110 ns to 572 ns using this formula: tpy in (ns) = (8.9 x Rpy) + 18, Rpy in (kQ).
Connect the input supply decoupling capacitor between Vpp; t0 Vgs.
Connect the output supply decoupling capacitor between Vpp to Vgga and Vppg t0 Vsgp.
Minimum input pulse width for a guarantee output pulse under no load conditions.

Parameter Symbol Min. Typ. Max. Unit Test Conditions Fig. | Note
DC Specifications
Supply Current
Input Supply Current (Quiescent) Iypp1 - 15 2.7 mA | VIN, =0V, VINg =0V 24
Input Supply Current at Operation Iypp1_sw - 6.3 - mA  |f=200 kHz,
(per channel) Duty cycle = 50%
OUtpUt SUppl\/ Current IVDDA‘ IVDDB — 4 5.9 mA VINA = OV, VINB =0V 25
(Quiescent per channel)
Output Supply Current at Operation Lyppa_sw» lvops_sw - 44 - mA |f=200 kHz,
(per channel) Duty cycle = 50%,

No load

Vpp1 UVLO Threshold
Vipp1 UVLO Threshold Voltage, High to Low Vivi_TH- 2.2 2.5 2.75
Vpp1 UVLO Hysteresis Viuvi_Hys — 0.2 —

Broadcom
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Parameter Symbol Min. Typ. Max. | Unit Test Conditions Fig. | Note
Vppa and Vppg UVLO Threshold (8V UVLO Version)
Vbpa and Vppg UVLO Threshold Voltage, Low to VUVLOA_TH+ 8.1 8.6 9.1 v 16
High VivLos_TH+
Vppa and Vppg UVLO Threshold Voltage, High to VUvLoA_TH-» 7.1 7.6 8.1 v 16
Low Vuvios_TH-
Vbpa and Vppg UVLO Hysteresis VUVLoA_HYS: - 1.0 - v 17
Vuvios_Hys
Input Control Threshold (VIN,, VINg, EN)
Input Control High Threshold Voltage VINap, VINgy 2 - - v 18
Input Control Low Threshold Voltage VINp(, VINg - - 0.8 v 19
Enable High Threshold Voltage Venn 2 - - v 22
Enable Low Threshold Voltage Vent — — 0.8 v 23
Gate Driver Output (Vgp, Vog)
Output High Peak Sourcing Current Loan: TosH - -4.0 -2.5 A [Vppa-Voa=15Y, Vppg - a
Vog =15V
Output Low Peak Sinking Current Toaw TosL 2.4 4.0 — A Voa = Vssp = 15Y, a
Vog - Vs = 15V
Output High Transistor on Resistance, Rpg(on) Roanr RosH - 15 - Q  |Iga=-10maA,
Ipg =-10mA
Output Low Transistor on Resistance, Rpson) Roaw Rost - 1.2 - Q  |Igp=10mA,
Ipg=10mA
High Level Output Voltage Voan VosH - Vppag ~ - V  |Igp=-10mA,
0.15 Ipg =-10mA
Low Level Output Voltage Voaw VogL - 0.01 - V. |Igp=10mA,
Ipg =10 mA
Clamp Parameters
Clamp Threshold Voltage Vmca_h: Vmce_TH 15 18 2.1
Clamp Low Peak Sinking Current Imcat Imcel 1.0 2.2 - Vmca = Vssat+3.5V, Vycg =
Vsgp+3.5V
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Parameter Symbol ‘ Min. ‘ Typ. ‘ Max.‘ Unit Test Conditions Fig. | Note

AC Specifications

Vpp1 - Vss1 =5V Rg(external) = 4.7Q,
Cload = 2.2 nF,

Propagation Delay Time from VIN g to Vg g, LOw tpty - 35 65 NS |f=200kHz,

to High (per channel) Duty cycle = 50%

Propagation Delay Time from VIN, g to Vg g, High tonL - 40 65 ns

to Low (per channel)

VDDl - VSSl = 3.3\,

Propagation Delay Time from VIN g to Vg g, LOw tpty - 40 70 ns
to High (per channel)

Propagation Delay Time from VIN, g to Vg g, High tonL - 43 70 ns
to Low (per channel)

VDD]. - VSSl =3.3Vor5V

Pulse Width Distortion (tpy, - tpyy) PWD =22 - 22 ns b
Dead Time Distortion Caused by Any Two Parts DTD -26 — 26 ns ¢
(toi — tpny)
Channel-to-Channel Skew tesk -15 — 15 ns d
Output 20% to 80% Rise Time (per channel) tp - 10 17 ns
Output 80% to 20% Fall Time (per channel) te — 10 18 ns
Output High Level Common Mode Transient ICMyl 150 - — kV/us |VINp = VINg = 5V €
Immunity Vppa = Vppg = 15V

Tpa=25°C
Output Low Level Common Mode Transient ICMI 150 - - kV/ps |VINp = VINg = OV f
Immunity Vppa = Vppg = 15V

TA = 250(:

Dead Time Programming (Design Value Set by Rpt)

Dead Time tpr - 110 — ns |Rpr=10kQ g

- 572 - ns  |Rpr=62k0 9

a. Short circuit pulsed current at Vpp - Vg = 15V and pulse duration less than 1 ps.
Pulse width distortion (PWD) is defined as tpy - tp 4 for any given device.

c. Dead time distortion (DTD) is defined as tp y - tpyy between any two parts under the same test condition. A negative DTD reduces original system dead time,
while a positive DTD increases original system dead time.

Channel-to-channel skew (tccy) is defined as propagation delay difference between two channels under the same test conditions.

Common mode transient immunity in the high state is the maximum tolerable dVy/dt of the common mode pulse, V¢, to ensure that the output will remain
in the high state (that is, Vg > 12V).

f. . Common mode transient immunity in a low state is the maximum tolerable dV¢/dt of the common mode pulse, V¢, to ensure that the output will remain in
a low state (that is, Vg < 1.0V).

g. Dead time is measured at the gate driver outputs, Vg, and Vgg. The measured dead time value includes the effect of dead time distortion (DTD): tpy in (ns) =
(8.9 x Rpy) + 18, Rpy in (kQ).

Broadcom ACFJ-332B-DS100-ja
9



L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits
ACFJ-3262 Data Sheet EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

Ny =%

Parameter Symbol Min. Typ. Max. Unit Test Conditions Note
Input-Output Momentary Withstand Voltage Visg 5000 - - Vems |[RH<50%,t=1min.Ty=| ab,c
25°C
Resistance (Input-Output) Rio - 1014 - Q |V g=500Vdc c
Capacitance (Input-Output) Cro — 0.9 — pF [f=1MHz

a. Inaccordance with UL1577, each optocoupler is proof-tested by applying an insulation test voltage > 6000 Vg for 1 second.

b. The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltade rating. For
the continuous voltade, ratings refer to your equipment level safety specification or the [1EC/EN 60747-5-5 #@#54F 4] table.

c. Device is consider as a two-terminal device: pins 1 to 12 shorted together and pins 13 to 24 shorted together.

NS A—5DAIE

X4 &, ¥'— NREDGERBEZRET DIcHDT A MREZRLTCVWE T CNSDEREF. KEDOHZRTROSNSAENRICEER TSN
F9,

4 : Propadation Delay Measurement Test Setup

DC15Vppa
DNC VDDA | 24
= == Rg=4.7Q
DNC voa [23 K2 100 _an
J_ZAZnF
\ T
AN1 VSSA [ 22 2 ssa
vDD1 MCA [21]
PWM- Channel A VINA
Continuous Pulse- 200KHz
Duty Cycle= 50% EN
5VDC- GND
GND & Vsst
DT
PWM- Channel B VINB VDDB
Continuous Pulse- 200KHz Rg=4.70
Duty Cycle= 50% AN2 VOB MW
5VDC- GND —L22"F
GND DNC VSSB n SV
DNC MCB
Broadcom ACFJ-332B-DS100-ja
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B5 &, H4 [SRITAMRENST v B - 1 LEREZEYN(C LSS OGEEEDRE L BERTZRULTVE T,

5: Propadation Delay Waveforms with Dead Time Disabled (DT Is Tied to VDD1)

VINA and VINB

i i
i i

teur <> > 1 o
A a
1 1 1

i i i tesk™ ten— teu (S@Me part)

i i i

teLhg) i N i 3 toHLe)
VOB : i
i i

6 [&. 20% ~ 80% DIIB LN DEE LS FHDREORAEZRLTVNET,

6 : Rise and Fall Time Measurement

80% 80%
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LTORE. BE/ 1 XREREROEZRLTVET, CMR Vo High Test (B7) & CMR V, Low Test (B8) DmAlE. Vey=1500V

TTARENFET,

7 : CMR Vg High Test Circuit

Probe VCM

N

8 : CMR Vg Low Test Circuit

ACFJ-332BT DC 12 Voon
R Fly=
] I_p
| Hb—{ VSSA
| VDDA [ 24 T3
| 1w ] T ouF
| VOA [23 Probe Voa
| VSSA[22 <L
I VSSA
| MCA [21]
|
|
|
|
! VDDB [ 16 ]
! VOB 7
l VSSB [14
I VSSB
i MCB [13]
I
1
Galvanic Insulation
ACFJ-332BT DCSVons
N -
] I_D
| l_0—| VSSA
| VDDA | 24
i VOA [23 iy
| VSSA[22 1
I VSSA
| MCA [21]
|
|
: DC15Vops
+ -
| T2
I VDDB | 16 T
| 1w ] ] 1ouF LT-'
| VoB Probe Vos
| VSSB [14 T
I MCB [13]

L .
Galvanic Insulation

Probe VCM

AN

Broadcom

ACFJ-332B-DS100-ja
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ACFJ-3262 Data Sheet

L—=Ib - Y= U—IUHAIBE. MOSFET/GaN Hfii
EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

ACFJ-332B OFEMET IV

B9 [CAEEBHMZRULET. CNd. 5 DOREDSDIVILFF T - Ny Tr—ITY, REERGHEDERZERAITDE. 1 DDOFAD

MEADIRIIEEET DT A ITERTHEEZSNET T RAICIDDT A ZMEAL. BFEHISELBRINTDY A DEEZEELTRUET T, XRIC,

2EBDITAZMEAL. TXTDYI A DEEZELRLET, INZE. 5 BEHOYADINASNDITEDERLET . AEEE. JESEERES
KUHEENHEIHDG S, BREUVTESNIMBENZERECEXRT, BUEHIDFHEFX. 5 DOBELSD 5 x 5 TIFRICAND I ENT

TET,

9 : Diagram of ACFJ-332B for Thermal Resistance Model

Dio 5 Rt Riz Rz Ry Rgs Py T
Die 1: OutI:ut.IC Rt Ry Ry Ry Ry P2 T2
LED1 (Channel A) Rs; Rs, Ras Ra4 Rss | *|Ps | = Ts
Ri Rz Riz Ry Rgs Py T4
Dle 3: Rsy  Rsz  Rss  Rs  Res Psg Ts
Input IC
. Die 4:
Die 2:
Output IC

LED2 (Channel B)
R11: &4 1 DMERICKD Y1 1 DEGEH (CC/W) R51: 54 1 DIMERICKDY 1 5 DEIEHT (°C/W)
R12: &4 2 DINZEAICKD S 1 1 DEIEH (CC/W) R52 : 54 2 DIMNERICKDY 1 5 DEIEHT (°C/W)
R13: &4 3 DMEICKDY 1 1 DEGES (CC/W) R53: 54 3 DIMEICKDY 1 5 DEIEHT (°C/W)
R14: &4 4 DINERICKD S 1 1 DEUES (CC/W) R54 . 54 4 DINERICKDY 1 5 DEIEHT (°C/W)
R15: &4 5 DINEICKD Y 1 1 DEGEH (CC/W) R55: &4 5 DIMNEICKDY 1 5 DEIEHT (°C/W)
R21: 4 1 DIFAICKDT 1 2 DEEHT (CC/W) Pl: 4 1 DHEEESH (W)
R22 . 44 2 DIFAICK DT 1 2 DEEHT (CC/W) P2: F41 2 DEEESH (W)
R23: 44 3 DIFAICK DT 1 2 DEEHT (CC/W) P3: 41 3 DEEESH (W)
R24 . 54 4 DINERICKD Y 1 2 DEIEHT (CC/W) P4 F4 4 DEEESH (W)
R25 . 44 5 DIFAICKDT 1 2 DEEHT (CC/W) P5: 4 5 DEEESH (W)
R31: &4 1 DINEICKDY 1 3 DEUEHT (CC/W) Tl: IRNTCDIIDSDEICKDY 1 1 DEEAEEE (CO)
R32: &4 2 DINERICKD Y 1 3 DEUEHT (CC/W) T2 . IRNTCDIIDEDEICKDY 1 2 DEEAEEE (CO)
R33: 54 3 DINEICKDY 1 3 DEUEHT (CC/W) T3 IRNTCDIIDSDEICKDY 1 3 DEEAEEE (CO)
R34 : 54 4 DINERICKDY 1 3 DEUEHT (CC/W) T4 IRNTCDIIDSDEICKDY 1 4 DEEAEEE (CO)
R35: &4 5 DINEICKDY 1 3 DEUEHT (CC/W) T5: IRNTCDIIDSDEICKDY 1 5 DEEAEEE (CO)

Ty BEEE (0
RA1: H4 1 DINEAICKDT 1 4 DEEHT (CC/W) ATL: 94 1 ESmEAREDBES (°0)
R42 : 54 2 DINEAICKDT 1 4 DEEHT (CC/W) AT2 : 54 2 EAmEAREDBES (°0)
R43 : 54 3 DINZEAICKDT 1 4 DEEHT (CC/W) AT3: 54 3 EQmEAREDBES (°0)
RA4 . 54 4 DINEAICK DT 1 4 DEEHT (CC/W) ATA : 54 4 ESEHEAREDBES (°0)
R4A5: 54 5 DINZAICK DT 1 4 DEEHT (CC/W) ATS : 54 5 ESmEAREDBES (°0)
Broadcom ACFJ-332B-DS100-ja
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ACFJ-3262 Data Sheet

L—=Ib - Y= U—IUHAIBE. MOSFET/GaN Hfii
EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

i1:
T1=(R11xPl+R12 xP2+R13 x P3 +R14 x P4 +R15 x P5) + T,

WA
T2 = (R21 x P1 + R22 x P2 + R23 x P3 + R24 x P4 + R25 x P5) + Ty

®3:
T3 = (R31 x P1 + R32 x P2 + R33 x P3 + R34 x P4 + R35 x P5) + T,

%4
T4 =(R41 x P1 + R42 x P2 + R43 x P3 + R44 x P4 + R45 x P5) + Ty

5:
T5=(R51 x P1 +R52 x P2 + R53 x P3 + R54 x P4 + R55 x P5) + T,

AEST—

4

AEE. BMRGEERDENT X MER (JESDS1-3IC#ET D) CHVMGEERNIFNT X hER (JESD51-7[CET D) DT TRIESNE T,

#+| 1: Test Board Thermal Conductivity Measurement Data

FANEBROY AT

72 MEIROFE

FHE

HBEENTAL—T<VIH

76.2mm

BMRCERDEVER

2DDfESE. /N
O—-Jb—v. J
SR TU=Un
Basn4BER,
HNEDIEDEH : 2
oz.

AEBDIDEFH : 1
oz.

B X -
76.2mm x 76.2mm

R11:
R12:
R13:
R14:
R15:
Re1:
Re2:
Re3:
Re4:
R25:
R31:
R32:
R33:
R34:
R35:
R41:
R42:
R43:
R44:
R45:
R51:
R52:
R53:
R54:
R55:

191.5°C/W
39.3°C/W
38.8°C/W
16.5°C/W
22.3°C/wW
40.9°C/wW
202.7°C/W
48.5°C/W
23.8°C/W
18.6°C/W
38.8°C/wW
48.5°C/W
46.1°C/W
16.2°C/W
17.0°C/wW
20.5°C/W
29.1°C/W
18.8°C/W
57.1°C/W
14.3°C/W
28.8°C/W
21.8°C/W
19.9°C/W
14.3°C/W
56.4°C/W

10 : Power Derating Chart Based on High Effective Thermal Conductivity

Po, Output IC(Die 4 or 5)
Pi, InputIC(Die 1,2 and 3)

400
350 \

300

450 | amma-

250

200

150 <

P - POWER DISSIPATION - mW

100 =

50

0 25 50 75 100 125

Ta - AMBIENT TEMPERATURE - °C

NOTE:
m  QOutput IC power dissipation is derated linearly 4 mW/°C above 105°C from
400 mW to 320 mW at 125°C.

m  Input ICs power dissipation is derated linearly 2.5mw/°C above 105°C from
150 mW to 100 mW at 125°C.

Broadcom

ACFJ-332B-DS100-ja
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L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits
ACFJ-3262 Data Sheet EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

| 1: Test Board Thermal Conductivity Measurement Data (#&E)

FAMEBRDT 1T F A FEIROFRE R HEENTL—T1+VIH
BRIEGERDEVER EERBEBEER, R11:224.9°C/W 11 : Power Derating Chart Based on Low Effective Thermal Conductivity
HNEDIHDEH R12:73.24°C/W .
© 20z, R13: 64.15°C/W —_— P_o, Output IC(_D|e4or 5)

450 e Pi, Input IC(Die 1,2 and 3)

R4 X R14:37.9°C/W
76.2mm x 76.2mm  |R15: 47.49°C/W
R21: 82.28°C/W 350
R22: 239.8°C/W
R23:64.38°C/W
R24:47.15°C/W
R25: 40.8°C/W
R31: 64.15°C/W
R32: 64.38°C/W
R33:70.91°C/wW
R34:36.56°C/W
R3s5: 38.56°C/W
R41: 50.49°C/W 0

R4p: 60.8°C/W Ta - AMBIENT TEMPERATURE - °C
Ry3: 39.19°C/W

R44: 91.58°C/W NOTE:

400

76.2mm

300

250

200

150 S

P - POWER DISSIPATION - mW

100 S

50

0 25 50 75 100 125

Rys: 34.8°C/W m  Output IC power dissipation is derated linearly 8 mWw/°C above 105°C from

R5y: 62.22°C/W 400 mW to 240 mW at 125°C.

Reo: 48.62°C/W = Input ICs’ power dissipation is derated linearly 4 mW/°C above 105°C from
2! 48.62 ¢/ 150 mW to 70 mW at 125°C.

Re3: 48.38°C/W
Rsq: 33.75°C/W
Rss: 86.64°C/W

AHRICAT D EEFIR

ACFJ)-332B D7 TJU T —2 3V ERIBDRECIE. = MEBID T+ bATSORWER IC & LED DESENEEN 150°C ZBI VLI IC
BRI DHEDGDIT . ROFIE. RXHEENDORBEEHD EZNICHILT 2EEMERNDHRZEFDcHD. H31 (SR IRENFEEEIC
BDVWTCWVWET, COEFHERF, REDOTFTUT—Y 3 VDERVA TP D ~E JESDS1-7 [CHU T PCB BiREZDRLBOREL U TDHE
FTRECY ., RRICERTRRTEEEAGE. P7IUT—ravORE (PCB LA47U b I770— MROBELRE) [CKo>TERLEDFT,

ROPNF. RLICRI LSS, FHED PCB LA 7D hORMEELLEOREE UTHERATEE T,

AJILED JHEES. P1 HKU P2 DEtE

AFILED SHEEH (P1) =11 (LED) (#EENBERA) x IV (LED, 125°C) x Ta—F« - Y1)
Bl :

P1=10mAx 185V x50% Fa1—F« - B4 T)L=9 mW

P2=P;=9mwW

AN ICHEES]. P3 DEtE

&l :

AN ICEEES. P3=1Ipp; (Max.) x Vop1 GEEanaeX)
=2.7mA x 5.5V

=15 mw

1. EEHCKD.

Broadcom ACFJ-332B-DS100-ja
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ACFJ-3262 Data Sheet

L—=Ib - Y= U—IUHAIBE. MOSFET/GaN Hfii
EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

H ICHEESH. P4 £izlE P5 DEtE
&l :
Output IC Power Dissipation:

P45 =P (static) + Phs + Pis + Pmc

m  Qg21v: MOSFET gate charge at 21V supply voltage
(0.15 pC)
m  Qg25v: MOSFET gate charge at 2.5V supply voltage

Po (statio): Static power dissipated by the output IC

=lypp * Vop
= 5.9 MA(Data sheet Max) * 21V)
=124 mW

Phs: High Side PMOS Switching Power Dissipation at Vg pin

= (Vpp * Qgja1v * fouym) RDS,OH5MA)() ! (Rps oHmax) + Re) / 2
=(21V x 0.15 uC x 150 kHz) x 2/(2 + 6) / 2

=59 mwW

(0.04 puC)

= fpym: INput LED switching frequency (150 kHz)

m  Rg: External gate charging resistance (6Q)

L] E{DS)OL(MAX): By design, maximum low side output impedance
20

Ps: Low Side Switching Power Dissipation at Vg pin

= (Vop * Qgla1v * frwm) RDS,OL}MA)() / Rps ormax) +Re) / 2

=(21V x 0.15 puC x 150 kHz) x 2/(2 +6) / 2

. , o . =59 mw

® Rpsonomax): BY design, maximum high side output impedance _ o S
(2Q) Pmc: Miller Clamp NMOS Switching Power Dissipation

®  Vyyciampvax): Maximum Clamp Threshold Voltage (2.1V) = (Vrycrampvax) * Qaizsv * fowm) * Ros_mcmax) /- (Ros_mcmax)

m R : By design, maximum internal clamp resistance +Ruc
Cogcn: 5 CEsI3 g = 21V x 0.04 uC x 150 kHz) x 2/(2 + 1) / 2

m Ryc: External clamp resistance (10Q) =38 mw

P, 5: Output IC Power Dissipation

= Po (static) + Prs + Pis + Puc

=124 mW + 59 mW + 59 mW + 4.2 mWw
=246 mW

BMERMCEENFVERZERAUCESEEEDEE. Ty=125°C

-

= A LED1 EEEPERE. T1

(R11 x P1 + R12 x P2 + R13 x P3 + R14 x P4 + R15 x P5) + 125°C

(191.5°C/W x 9 mW) + (39.3°C/W x 9 mW) + (38.8°C/W x 15 mW) + (16.5°C/W x 280 mW) + (22.3°C/W x 280 mW) + 125°C
=139°C< T, (¥&X&®K) : 150°C

m AJILED2 EEEREE. T2
= (R21 x P1 + R22 x P2 + R23 x P3 + R24 x P4 + R25 x P5) + 125°C
= (40.9°C/W x 9 mW) + (202.7°C/W x 9 mW) + (48.5°C/W x 15 mW) + (23.8°C/W x 280 mW) + (18.6°C/W x 280 mW) + 125°C
=140°C < T) (¥&XH&AKX) © 150°C

n AN ICEGENEE. T3
= (R21 x P1 + R22 x P2 + R23 x P3 + R24 x P4 + R25 x P5) + 125°C
=(38.8°C/W x 9 mW) + (48.5°C/W x 9 mW) + (46.1°C/W x 15 mW) + (16.2°C/W x 280 mW) + (17°C/W x 280 mW) + 125°C
=136°C < T, (#@X&&A) : 150°C

A ICESERRE. T4

= (R41 x P1 + R42 x P2 + R43 x P3 + R44 x P4 + R45 x P5) + 125°C

(20.5°C/W x 9 mW) + (29.1°C/W x 9 mW) + (18.8°C/W x 15 mW) + (57.1°C/W x 280 mW) + (14.3°C/W x 280 mW) + 125°C
=146°C < T) (#&X&AX) © 150°C

i ICESEREE. T5

(R41 x P1 + R42 x P2 + R43 x P3 + R44 x P4 + R45 x P5) + 125°C

(28.8°C/W x 9 mW) + (21.8°C/W x 9 mW) + (19.9°C/W x 15 mW) + (14.3°C/W x 280 mW) + (56.4°C/W x 280 mW) + 125°C

=146°C < T) (#&x48&XK) : 150°C

E: TL T2, T3, T4, BKU TS5 OESHEEIL. FREDEEEE Ty T 150°C AT THIBED SO ET,

Broadcom ACFJ-332B-DS100-ja
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ACFJ-3262 Data Sheet

L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits

EXAT 17T vRIVERS— NERE T + bHTS (S0-24 )I\wr—2))

IRESE

Tp=25°C,VDDp g - VSSp g = 15V. With capacitance load of 2.2 nF, unless otherwise noted.

212
50
45
40
35
30
25

20

tp - PROPAGATION DELAY- ns

E14

PWD - PROPAGATION DELAY- ns
IS

0

¢ tP_y vs Temperature

%

e \pp1 = 3.3V

Vop1= 5V

-40 -25 -10 5 20 35 50 65 80 95 110 125

T, - TEMPERATURE - °C

. Pulse Width Distortion vs Temperature

= Vpp; = 3.3V

=——Vpp1 = 5V

-40 -25 -10 5 20 35 50 65 80 95 110 125

T, - TEMPERATURE - °C

tpyy, - PROPAGATION DELAY- ns
w
o

60

%
o

|

N
o

N
o

=
o

0

-40

E13: tPy vs Temperature

= Vpp1= 3.3V

= Vpp1= 5V

5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

15 : Channel-to-Channel Skew vs Temperature

tesc - PROPAGATION DELAY- ns

5

4

-40 -25 -10

= Vpp1 = 3.3V

Vop1 = 5V

5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

E16 : UVLO, g Threshold vs Temperature #17 : UVLO, g Hysteresis vs Temperature
9.0 12
8.8 .
> 86 \ >
a v o1l
O 84 g
I
D g2 Bl
£ 2
= T
o 80 = Vyvior o 1.0
- .}
; 7.8 =—Vuvion 5
3 " 1.0
276 £
>3 % 0.9 —VuvLoiws
7.4 S
7.2 0.9
7.0 08
40 -25 -10 5 20 35 50 65 80 95 110 125 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C T, - TEMPERATURE - °C
Broadcom ACFJ-332B-DS100-ja
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L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits

ACFJ-3262 Data Sheet BEFERT17IVF v RIVERS — NREI T + b A TS (S0-24 )Ny & —)
BE418 : VIN High Threshold vs Temperature E19 : VIN Low Threshold vs Temperature
2.0 2.0
> >
- 15 < 15
2 s
4 3
£ =
= =
® 1.0 310
; e \/INH= 3.3V g = V/INL= 3.3V
> =
Iﬂ. = \/INH= 5V :(’. = V/INL= 5V
=05 z 05
S >
0.0 0.0

40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

-40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

Eg20 : VIN Hysteresis vs Temperature E421 : Enable Low Threshold vs Temperature
03 2.0
> >. 1.5
@ )
§ 0.2 E
2 4]
2 <=
T ; 1.0
é ——VIN_HYS$= 3.3V el ENL=3.3V
.m E
z 01 ——VIN_HY$= 5V - — ENL=5V
> w 0.5
0.0 0.0
40 25 -10 5 20 35 50 65 80 95 110 125 40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C T, - TEMPERATURE - °C
22 : Enable High Threshold vs Temperature E23 : Enable Hysteresis vs Temperature
2.0 03
> 15
o >
<] & 0.2
ﬁ ‘a
(9] (9]
= 9]
F 10 j
® - z
= ——ENH=3.3V z ——EN_HYS=3.3V
=2 w
w '
I-lz.-' os e ENH= 5V E 0.1 EN_HYS=5V
0.0
40 25 -10 5 20 35 50 65 80 95 110 125 0.0
-40 15 10 35 60 85 110
T, - TEMPERATURE - °C
T, - TEMPERATURE - °C
Broadcom ACFJ-332B-DS100-ja
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ACFJ-3262 Data Sheet

L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits

EXAT 17T vRIVERS— NERE T + bHTS (S0-24 )I\wr—2))

B424 : Iypp; Quiescent Current vs Temperature

1.8

g
)}

12
1.0
08 —— Vo =3.3V

0.6 ——Vppr=5V

lyop1 - QUIESCENT SUPPLY CURRENT- mA
o
ES

o
N

o
o

40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

26 : I vsV,

5.0

4.5

4.0
35
3.0
2.5
20 =g at 25°C
15
1.0

0.5

lo, - OUTPUT "LOW" PEAK SINKING CURRENT - A

0.0
01 2 3 45 6 7 8 9 1011 12 13 14 15

Vo - OUTPUT VOLTAGE -V

B25: Iyppa g Quiescent Current vs Temperature

lyppz - QUIESCENT SUPPLY CURRENT- mA

5.0
4.5
4.0
3.5
3.0
2.5
2.0
15

1.0 = Vppps= 25V

_VDDA,B =15V

40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C

E27 : IOH VS (VDD - Vo)

low - OUTPUT "HIGH" PEAK SOURCING

CURRENT - A

0.0

-1.0

-2.0 low at 25°C

-3.0

-4.0

-5.0

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Vpp-Vo) - HIGH OUTPUT VOLTAGE DROP -V

E428 : Channel A Dead Time vs. Temperature BE29 : Dead Time Matching vs. Temperature
700 45
tor(ns) = (8.9 x Ryr) + 18
600 /// o 10 //
e
" > 35
T 500 3
! w
z o 30
v w
S 400 E 25
2 2
= =ty 5V _62KQ_ Output Channel A —— = _
5 200 _5V_ _Outp W 20 Atpr(62KQ) = Output A- Output B
<
a = tpr_5V_10KQ_Output Channel A E 15 e At5r(10KQ) = Output A- Output B
' 200 a
L ' 10
L
<
100 5
0 0
40 25 -10 5 20 35 50 65 80 95 110 125 -40 -25 -10 5 20 35 50 65 80 95 110 125
T, - TEMPERATURE - °C Ta- TEMPERATURE - °C
Broadcom ACFJ-332B-DS100-ja
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L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits
ACFJ-3262 Data Sheet EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

REERITS LG R3S

30 : ACFJ-332B Typical Application Circuit

+HVDC
Acmisszs VDDA
RGon
[1] DNC I VDDA[24] MOSFET
RGo
[2] DNC i VOA [23 YV F) 4@
DC5Vop: [3 ] AN1 | VSSA[22
I RMCA
1 L 3 4 [ VvDD1 | MCA [21 A
5IVINA
Ic'm Renne (6 ] EN i_ Channel-to-channel
Isolation
GND | ¢ VSS1 | ‘ ‘g
Ror (8] DT i VDDB )
RGon
(9 ] VINB | VDDB [ 16 ] v (;: MOSFET
[10] AN2 | voB W e | @
[11] DNC | VSSB [14 — _L
[12] DNC ! mcB
! -HVDC
GND u )
Galvanic | Isolation

5V VINAGND EN VINg

(failsafe state)

Micro-Controller

NOTE: Component value is subject to change based on applications conditions.
VDD1, VDDA. &4&U VDDB f#tfg>
VDD1/VSS1 T Ay TUY S - OAVFUYICE. RINEEEED 6.5V DK ESR 1-puF E5=Zv o - AVTF U EHELF T,

VDDA/VSSA B8 KU VDDB/VSSB BTI&. & ESR @ 100 nF SKXT 10 pF O 1 OESZv o - TAYIUYS - AV TV Y ENLS
[CERULET. BB v FIEBRIC, ACF-332B SOXRELBEEENTAYTUYST - AVF /YD S5IEHEN. HAOBE
MEEZEREBULET. BFORA vFUIRKOEES — hEREY v TIVEEFFECRNUT. RIVBEEZRETEXI,

EN AKhEY
TTL/CMOS BE#DOYw T - UNILDTINA RICEEER T DD, ERFIPRERICERELE T,
DTEY

LBOBEEIES (Ryp) & 0.1 puF DINA/R - €S5S v - AVFUY (Cyp) % DT B&UVSS1 EVDEL ICEHT 3T EEHELET,

Cor /A ZDT 4 IVIBT. —F. Ror BRORICHSTT Y R - ¥4 LEF 1T IVHAF ¢ RIVICEALET © torin (ns) = (8.9x

Ty k-S4 LZEERAUEVESE. DT EV% VDDL [CERLE T,

Broadcom ACFJ-332B-DS100-ja
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L—=Ib - Y— - L—)UHFIEE. MOSFET/GaN Hits
ACFJ-3262 Data Sheet EXAT17IVF v RIVEET — NEEEI T+ b ATS (S0-24 )Xy r—3)

VINA 8&U VINB AZEY

1 0 PWM AAAD TTL/CMOS BEROOY Y2 - LNLOFINA RCEEERLET. /A XET LI TBICIE. 00 ~ 1000 DFEE
D RINyg. B&U 33 pF ~ 100 pF DFEED Cpyp & Cpng ZBX 2. —R RC 7 4 L5 % PWM AHE VIN DB CHERT 2 & #HEELE T,

VOA. VOB. MCA. 8&U MCB iAEY

SERY — NMEFIZ VOpp EVICERL. E—2 - F'— FERZHRL. GaN/MOSFET II5 EHD/IIE5THDEEZZ(ESE. &'— MEREID
HHOEHZREUET, REHEE. HAE—IERMENBEREREBIEVK S, AT — MEFIDO U A XZBFE I DLEDSHDET,

il :

Given VDDA - VSSA = 12V:
m  Assume sourcing -2.5A out from ACFJ-332B.
m  Assume sinking 4A into ACFJ-332B.

ROAH = 120(RNMOS)” 150, ROAL= 120, Wherein RNMOS iS eqUal to ROAL

= Minimum external gate turn-on resistor = (VDDA - VSSA)/Ipappeak) — Roan = (12V/2.5A) - 1.10 =3.7Q
= Minimum external date turn-off resistor = (VDDA - VSSA)/Iga peak) — Roal = (12V/4A) - 1.20 = 1.8Q

m  This example excludes the GaN/MOSFET internal gate resistance.

m  Similar calculation applies to channel B.

For MCA and MCB pins, use an external resistor value in the range of 0.5Q to less than 1Q.
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31: Example ACFJ-332B Gate Driver Circuit with Silicon MOSFET Application Circuit Diagram

+650VDC

ACFJ-332B

| 12VDDA
-1 3.7Q

AN1

[
UVLOA

1 MOSFET
DCSVoos — Q1
w L vDD1 Output - 3.7Q
. L Driver A M ——AAN : :
Channel-to-channel
6a0F Isolation
GND l_" D GND p—
100Q
! VINA MCA 0.5Q <Ryc< 10
________ N\~ Note
EN uvLo,
100nF Enable,
n and
Deadtime
GND{] | — 3.70
4.7KQ <Rpr< 62KQ uvLoB MOSFET
1000 ! Q2
{ Output 3.7Q
! Driver B J‘/\/‘v ::
0
O E T
1
i
| L
i
1 -0vDC

0.5Q <Ruc< 1Q
A~

5V Enable
Vi

e Vins

Micro-Controller

.

GND

NOTE: 3.5-mm separation between two live parts of the SO-24 can address functional isolation up to 700 Vgyg with pollution degree 2.
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EF & HREDEHRA

ANl &N ORIBER
%2 [FTNTOER SNDASREES & ZORROENERLTVET,
iox(F TREER ZRLTLET,

£ 2 : Input and Output Control Truth Table

VDD1 EN DT VINA VINB VOA voB

>2.5V High Active Low Low Low Low Output transition (from Low to High) occurs after internal dead time
expires.

>2.5V High Active Low High Low High Output transition (from Low to High) occurs after internal dead time
expires.

>2.5V High Active High Low High Low Output transition (from Low to High) occurs after internal dead time
expires.

>2.5V High Active High High Low Low Invalid state. Both outputs are pulled to low state.

>2.5V High Inactive Low Low Low Low Output transition occurs immediately.

>2.5V High Inactive Low High Low High Output transition occurs immediately.

>2.5V High Inactive High Low High Low Output transition occurs immediately.

>2.5V High Inactive High High High High Output transition occurs immediately.

>2.5V Low X X X Low Low Driver is disabled. Both outputs are pulled to low state.

>2.5V X X X X Low Low VCC1 under-voltage lockout.

JOI9SLAIGBTY R« 9L

32 : Timing Diagram with Programmable Dead Time

A 1 1 : 1 1
i i i i i
1 1 1 1 1
VINA L L L
! \ ! time(sec)
VINB ! . ! N
i i i i i Programmable Dead Time (A) + DTD
1 1 1 1
VOA HE? i i '
PHL(A
H i i i% time(sec)
b : b
H | Programmable Dead Time (B) +DTD H H
i i i tonie)
' | I time(sec)
VOB : ; ; >
1 1 1 1 1
1 1 1 1 1
Do ! P

FyR- S0 K tyrin (ns) = (BIxRy) +18,in (KQ) ICHES TRETEETT . »'— NEBIHA Vop & Vop DEATRESN
Xy R 544 BEENETY R - 91LETY R - 54 L0FH (DTD) OEHTT.

Fy R 54 L0FH (DTD) . BURBRKHETFOERD 2 DOBRAED (tpy - tpy) ELTEBSNTNET. &D DTD {ElE Rpr I
Ko THEENTOIS LTRSS v K - 94 LEFHAEE, EOD DTD (& Ryp [CLo> TRESNLTIOISLTHERT Y R - 51 LISE
MEnFEd,
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BUEIASVIRREE VIN, 5

33 : Enable Response Time

v
VINyg

Enable

Vouty g sec

99 ns 45ns
33 [FEMEREE (EN EV) [EHT DT 27 ILF v RIVHADRERBEZRLCWET . B3E#EE (EN EV) [Cxd DInERE. WD
BEHD Iy IIC 50-ns DIFENEMENETH, IB5THD Iy ICIFEMENETE A
U5 DD Ty IOHNTAESNIAGEEEF. BHMEREE (EN E2) D 50-ns DIEFEE S — MREIDGEEEDSET T .

LL7O DKL RS

0 4A (IF%) O¥'— MEBIOY YV IHATIR, ISV KR - NO Y ADORE=EENT DIcHIC. TUY MEIRDLA 7D MEREHRRCIE. ERY
=2 NADA VI IIVADRINCIED KD ICHEZ T DHENGDET,

EEEEROEEANEEDROR (. BUEHRZ#HETINENSDE T, 2DDBHET 2/\1 U+ REFETF v RV (EBF v RILETER
FrRIVEE) OB, RIVERZERBTDIVENGD I, COBRHNTTIEIEE. BEREEMETL. FEESDIER. BROMED
ERULEXT. B34 1F. HESNDPB LTI b - HA RSAVERLTVET,

34 : PCB Layout Guidelines

Power device close to
Gate Driver

ACFJ-ISSZB
1 _Legend
! ror [
I yssa[z] el
I XX ) VSS
1 A I Y L
| !
1 i
1 i 3.5mm Creepage Distance
1 No inner layer and signal traces
I i
|
_ I VDDB [76 D i —

: VOB [is] o o - e

[ "
1 VSSB [14 XX Y ) Tl

i i
: MCB L iyl eSmall % current loop path
1 S
Isolation
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BRE/INANR - AVF VY OEBEERICIIFITERDRETT . XA vFUIICKDBRIFERIANDIE. &'— SNEFOKREDF/ /KR - T
VFVYDBHIEENE T AR - AVT VYD MU—ARERHIFTHIET, BEHIEY v TILB RO I U—VIERA v F U TR 7=tk
RUET, AR - TVFUYE BHROEY - R—)LZERUVTCERILV—V TSR - TU—VI[CERT DI EEHRELET, TL—
Bl&. ICADTFAYyTYVT - AVTUVYDREZEED EARIC, KOBNBRBZERTETEXIT, B35 & N0/(R - VT UYDEE
& PBITL—VDBEZTRULTVEY,

35 : PCB Planes Stack-Up and Bypass Capacitors Placement

VSSA planfz VDDA plane

vooa [ 2 DOSSBI V

11
/
/ vssal 22

Decoupling capacitors are placed
closeto VDDag- VSS pins. ACFJ-332B

Capacitors are mirrored in opposite
side placement of ACF]-332B VDDB | _16

T 11
\

VSSBL_14

VSSB plane VDDB plane
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