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The ACFJ-3531T is approved by the following organizations.

uL CAN/CSA IEC/EN/DIN EN 60747-5-5
Approved under UL 1577, component recognition |Approved under CAN/CSA-C22.2 No. 62368-1 Approved under: IEC 60747-5-5,
program up to Vg = 5000 Vs EN 60747-5-5, DIN EN 60747-5-5

IEC/EN/DIN EN 60747-5-5 $Bi4314

Description Symbol Characteristic Units

Insulation Classification per DIN VDE 0110/1.89, Table 1

for rated mains voltage < 150 Vrms I-1v

for rated mains voltage < 300 Vrms I-1v

for rated mains voltage < 600 Vrms I-1v
Climatic Classification 40/125/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage Viorm 1230 Vpeak
Input to Output Test Voltage, Method b Vpr 2306 Vpeak
Vigrm % 1.875 = Vpg, 100% Production Test with tm = 1s, Partial Discharge < 5 pC
Input to Output Test Voltage, Method a Vpgr 1968 Vpeak
Vigrm * 1.6 = Vpg, Type and Sample Test, tm = 10s, Partial Discharge < 5 pC
Highest Allowable Overvoltage (Transient Overvoltage t;,; = 60s) Viotm 8000 Vpeak
Safety-Limiting Values - maximum values allowed in the event of a failure

Case Temperature Ts 175 °C

Input Current Is npuT 400 mA

Output Power Ps output 1200 mw
Insulation Resistance at Ts, Vg = 500V R >10° Q
3

1. Isolation characteristics are guaranteed only within the safety maximum ratings which must be ensured by protective circuits in
application. Surface mount classification is class A in accordance with CECCO0802.
2. Refer to the optocoupler section of the Isolation and Control Components Designer's Catalog, under Product Safety Regulation
section IEC/EN/DIN EN 60747-5-5, for a detailed description of Method a and Method b partial discharge test profiles.
Broadcom ACFJ-3531T-DS102-ja
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Parameter Symbol Value Units Conditions

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

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

Minimum Internal Plastic Gap (Internal 0.5 mm Through insulation distance conductor to conductor, usually the

Clearance) straight line distance thickness between the emitter and the
detector.

Tracking Resistance (Comparative CTI > 175 v DIN IEC 112/VDE 0303 Part 1

Tracking Index)

Isolation Group 1Ila Material Group (DIN VDE 0110)

ESD EHg

Parameter Classification Note
Human Body Model 2 Per AEC Q100-002
Charge Device Model Cea Per AEC Q100-011
Broadcom ACFJ-3531T-DS102-ja
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Unless otherwise specified, all voltages at input IC reference to Veggy, all voltages at output IC reference to Vees.

Parameter Symbol Min. Max. Units Note

Storage Temperature Ts -55 150 °C

Operating Temperature Ta -40 125 °C

IC Junction Temperature T — 150 °C

Average LED Input Current Trave) - 20 mA

Peak Transient LED Input Current (< 1-ps pulse width, 300 pps) Ie(TRAN) - 1 A

LED Reverse Input Voltage (Vg) Vea- Van - 6 v

ISEN Pin Voltage Visen -0.5 6 Vv a
Primary Gate Driver Voltage Veep -0.5 6 v a
COMP Pin Voltage Veomp -0.5 6 Y a
Input Supply Voltage Vear -0.5 6 v a
/UVLO Pin Voltage Viuvio -0.5 6 v a
/FAULT Pin Voltage V/eaulr -0.5 6 v a
/UVLO Output Sinking Current Luvio - 5 mA

/FAULT Output Sinking Current Ueautr - 5 mA

Total Output Supply Voltage Veea -0.5 30 Vv b
Positive Output Supply Voltage Veeo - Ve -0.5 24 v

Negative Output Supply Voltage Veeo - Ve -12 0.5 v

DESAT Pin Voltage Voesar - Ve -0.5 Veea +05 v

Gate Driver Output Voltage, VO Vo -0.5 Veea + 0.5 v b
Gate Driver Output Voltage, SSD Vegp -0.5 Veeo +0.5 v b
Gate Driver Output Voltage, MC Ve -0.5 Veea +0.5 v b
Peak Output Current, VO Topear)! - 2.5 A ¢
Output IC Power Dissipation Py - 600 mw d
Input IC Power Dissipation P - 150 mw e

Reference to Vgg;.
Reference to Vges.

a n oo

Maximum pulse width=1 ps, maximum duty cycle=1%.

Output IC power dissipation is derated linearly above 105°C from 600 mW to 550 mW at 125°C for high effective thermal conductivity board. For low effective
thermal conductivity board, output IC power dissipation is derated linearly above 105°C from 600 mW to 400 mW at 125°C. PCB thermal resistance

characteristic has to be considered so as not to exceed absolute maximum rating. See ACFJ-3531T DEIKIHE T )L for details.

e. Input IC power dissipation is derated linearly above 105°C from 150 mW to 125 mW at 125°C for high effective thermal conductivity board. For low effective
thermal conductivity board, input IC power dissipation is derated linearly above 105°C from 150 mW to 100 mW at 125°C. See ACFJ-3531T DEEHETIL

for details.
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Unless otherwise specified, all voltages at input IC reference to Veggy, all voltages at output IC reference to Vees.

Parameter Symbol Min. Max. Units Note

Operating Temperature Ta -40 125 °C

Input IC Supply Voltage Veer 45 5.5 Vv a
Positive Output IC Supply Voltage Veea - Ve 174 19.2 v

Negative Output IC Supply Voltage Vees - Ve -6 0 Vv b
Input LED Turn On Current Trony 10 16 mA

Input LED Turn Off Voltage (Vay = Vca) VeorF) -55 0.8 v

DC-DC Flyback Controller PWM Duty Cycle Dmax - 50 % ¢

a. Power-up sequence: Battery supply (Vgar,) to the DC-DC flyback transformer must be ready before Vc; power up. When V¢, is powered up from 0V to
Vuvior_TH+ DC-DC soft start current will starts to charge the compensation network which is connected to COMP pin. Subsequently, V¢, supply will be regulated

to 18.3V. See YV 7 b - 24— NDENE for details.

b. This supply is optional. It is required only when negative gate drive is implemented. Negdative gate drive voltage can be programmed easily by connecting a
Zener diode from Vg to Vge,. Connect Ve to Vee, if negative gate drive bias is not required.

c. See i DC-DC 754 /\w & - OV bO—SDEHE for details.

BRBLU R v F VIR

Unless otherwise specified, all minimum/maximum specifications are at recommended operating conditions; all voltages at input IC

reference to Vegeq, all voltages at output IC reference to Veeo. All typical values at Ty = 25°C, Vg = 5Y,

VCCE - VE = 183V, VE = VEE2 = OV

Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note
DC-DC Flyback Converter
Vee1 MOS Threshold Veer mos_TH 0.5 13 15 Luvio = 2 MA 29
Ve UVLO ON Threshold Vivilo1_ TH+ 37 4.0 43 29
Ve UVLO Threshold Hysteresis VuvLo1_Hys 0.08 0.3 0.5
PWM Switching Frequency fowm 100 135 170 kHz a
Primary Gate Drive Output High Level Vpep_H Veer= | Vear- | Ve - v Ipgp =-50 mA
0.5 0.25 0.01
Primary Gate Drive Output Low Level Ve L 0.01 0.2 0.4 v Ipgp = 50 MA
Primary Gate Drive Rise Time t pap 10 22 40 ns Cpgp=1nF
Primary Gate Drive Fall Time t¢ peD 10 19 40 ns |Cpgp=1nF
Maximum PWM Duty Cycle Dax 55 62 69 % 7 b
Isgy Threshold Visen_TH ~ Vee1 0.16 0.2 0.24 v
Regulated V¢, Voltage Veea - Ve 17.4 18.3 19.2 v Icomp = 0A 8

Broadcom
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Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note
IC Supply Current
Input Supply Current Icca 3 4.5 6.7 mA  |Vcomp = 2.3V 9
OUtpUt H|gh SUppL\/ Current ICCZH 9 13 17 mA VCC2 - VE =19.2V 10
I =10 mA,
Ve - Veg2 =0V
Output Low Supply Current IccoL 8 125 16 mA  |Veep - Ve=19.2V 10
Ir =0 mA,
Ve - Veeo = OV
Output High V¢ Supply Current Iey -1 -1.6 -2.5 mA Ve - Ve=19.2V 11
Ir =10 mA,
Ve - Veg2 =6V
Output Low Vg Supply Current Ig -1 -16 -2.5 mA  |Veep - Ve=19.2V 11
Ir=0mA,
VE - VEEZ = 6\/
Logic Input and Output
LED Forward Voltage (Van = Vca) Ve 1.25 155 1.85 Ir=10mA 12
LED Reverse Breakdown Voltage (Vea - Van) Ver 6 - - I[r=-10pA
LED Input Capacitance Cin — 90 — pF
LED Turn On Current Threshold, Low to High Ity - 31 7.5 mA  |Vg>5V 13
LED Turn On Current Threshold, High to Low Ith- 0.3 2.4 - mA  |Vg<5V 13
LED Turn On Current Hysteresis Ity nvs — 0.6 — mA
/UVLO Logic Low Output Voltage Viuvio_L - — 0.4 v Liyvio = 3 MA
/UVLO Logic High Output Current Liyvio_H - 0.015 10 HA  |Vyyo =5V
/FAULT LOgiC ngh Output Current I/FAULT_H - 0.015 10 A V/FAULT =5V
Gate Driver
ngh Level VO VOltage VOH VCCZ - VCCZ - VCCZ Vv IO =-50mA 14 ¢de
0.25 0.05 0.01
Low Level VO Voltage VoL 0.01 0.05 0.25 v Io=50mA 15
Low Level SSD VOltage VSSD_L 0.01 0.05 0.25 Vv ISSD =40 mA
High Level VO Current Toy - - -15 A |Vg=Veep -5V f
Low Level VO Current IoL 15 - - A Vo=5V f
Low Level SSD Current Issp L 2 - - A Vegp =7V 16 f
Vi to High Level VO Propagation Delay Time tpiH - 110 200 ns  [Vsource =5V, 17,22 g
Vi to Low Level VO Propagation Delay Time [ — 128 200 ns RLED = 2600, 17,22 h
Rg =100,
Pulse Width Distortion PWD -50 18 100 NS |Cload=1nF i\
Dead Time Distortion (tp 4 - toy) DTD -100 -18 50 ns |f=10kHz, k
— Duty cycle = 50%
VO 10% to 90% Rise Time tg — 15 — ns 22
VO 90% to 10% Fall Time te — 15 — ns 22
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Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note

Output High Level Common Mode Transient ICMyl 50 - - kV/ius |Tp=25°C, 23 t
Immunity Ir =10 mA,

Ve = 1500V
Output Low Level Common Mode Transient ICM|I 50 - - kV/ius |Tp=25°C, 24 m
Immunity Ir=0mA,

Vem = 1500V
Active Miller Clamp
Clamp Threshold Voltage VT4 _cLamp 15 2 2.5
Clamp Low Level Sinking Current Iciamp 2 35 - A Veamp = 18

Veeo + 3.5V
VCC2 UVLO Protection (UVLO Voltagde Vo reference to Vg)
Ve UVLO Threshold Low to High Vuvioz_TH+ 136 146 156 v Vg > 5V en
Ve UVLO Threshold High to Low Vivioz_Th- 126 13.4 146 v Vg < 5V eo
Ve UVLO Hysteresis ViuvLoz_Hys 0.8 1.2 14 v
Vccz to /UVLO High Delay thLH_uvLo2 - 15 35 s p
Vo to /UVLO Low Delay tpHL_uvio? — 38 100 Hs q
Veez UVLO to VO High Delay tuvioz_on — 2.8 6 s r
Veep UVLO to VO Low Delay tuvioz_oFf — 19 6 s s
Vcc2 Over-Voltage Protection (OV Voltage Vg, reference to Vg)
Ve, Over Voltage Protection Threshold, Low to Vovz_tH+ ~VE 21 22.3 233 v
High Reference to Vg
Ve Over Voltage Protection Threshold, High to Vova_th- —Ve 20 213 223 v
Low Reference to V¢
Ve Over Voltage to /ULVO Flag High Delay tpLH_ov2 - 8 20 s t
Ve Over Voltage to /ULVO Flag Low Delay tpuL_ove - 14 35 s v
Short Circuit Protection (reference to Vg)
Desat Sensing Threshold Vpesar_1r ~ Ve 8.55 9.1 9.45 v 19 v
Desat Charging Current Ichg 0.925 1.0 1.075 mMA  |Vpesar - Ve=2V 20
Desat Discharging Current IpscHg 19 60 - Vpesar - Ve =2V 21
VCC2 during Short Circuit Fault Condition Veca(raum - 183 - v
ICC2 during Short Circuit Fault Condition Tecaauim - 14 - mA
Desat Blanking Time {DESAT(BLANKING) 0.1 0.3 0.5 s w
Desat Sense to 90% Vgare Delay tDESAT(90%) 0.05 0.10 0.20 pus  [Rg=15Q, X
Desat Sense to Vare = (Vego + 2V) Delay toesaTew) 01 | 017 | 03 s |cload=1nf y
Desat Sense to /FAULT Low Signal Delay tpesaTrALLT) 2.1 4.2 8 s z
Output Mute Time Due to Desaturation Sense tpesaT(MUTE) 16 3 6 ms aa
Time Input Kept Low Before /FAULT Reset to High tDESAT(RESET) 1.6 3 6 ms ab

a. PWM switching frequency of PGD is dithered in a rande of + 6% typically over 3.3 ms.
b. Maximum PWM duty cycle, Dyay is the hard limit set by IC for protection purpose. For discontinuous mode (DCM) operation, the maximum duty cycle for

transformer design should be limited to 50% under system full load conditions.
. ForHigh Level Output Voltage testing, Vg y is measured with a dc load current. When driving capacitive loads, Vg will approach Ve, as Iy y approaches zero.
d. Maximum pulse width = 1.0 ms, maximum duty cycle = 20%.

e. After Vg of the ACFJ-3531T is allowed to go high (Veco = Ve > Vyyig2 TH+), the DESAT detection feature of the ACFJ-3531T will be the primary source of IGBT
protection. V¢, must be greater than Vi 02 th+ threshold to ensure Desat is functional. Desat detection feature will remain functional until Ve, is below

Vyvioz_th- threshold. Thus, the Desat detection and UVLO features of the ACFJ-3531T work in conjunction to ensure constant IGBT protection.
f. Maximum pulse width = 1 ps, maximum duty cycle = 1%.
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g. tpy is defined as propagation delay from 50% of input source voltage, Vsq e to 50% of High level output.
h. tpy is defined as propagation delay from 50% of input source voltage, Vg e t0 50% of Low level output.

i. Pulse Width Distortion (PWD) is defined as (tpyy - tpiy) Of any given unit.

j. As measured from I¢ to output (Vo).

k. Dead Time Distortion (DTD) is defined as (tp y - tpyy) between any two parts under the same test conditions.
L

Common Mode Transient Immunity (CMTI) in the high state is the maximum tolerable dV¢y/d; of the common mode pulse, V¢, to assure that the output will
remain in the high state (that is, Output > 15V). A 330 pF and a 10-kQ pull-up resistor are needed in UVLO and Desat faults detection mode.

m. Common Mode Transient Immunity (CMTI) in the low state is the maximum tolerable dV¢yw/d; of the common mode pulse, V¢, to assure that the output will
remain in a low state (that is, Output < 1.0V). A 330 pF and a 10-kQ pull-up resistor are needed in UVLO and Desat faults detection mode.

This is the "increasing" (that is, turn-on or "positive going" direction) of V¢, - V.
This is the "decreasing” (that is, turn-off or "negative going" direction) of V¢, - Ve.
The delay time when V¢, exceeded V j 0> 1h+ t0 50% of /UVLO positive going edge.
The delay time when V¢, exceeded Vyyy 0z 1h- threshold to 50% of /UVLO negative going edge.
The delay time when V¢, exceeded V02 11+ t0 50% of VO positive going edge (that is, VO turn-on).
The delay time when V¢, exceeded Vj 02 1. threshold to 50% of VO negative going edge (that is, VO turn-off).
The delay time when V¢, exceeded Vqy, 1y to 50% of /UVLO positive going edge.
The delay time when V¢, exceeded Vg, 14 to 50% of /UVLO negative going edge.
See IGBT &#& - N2/ < for further details.
The delay time for ACFJ-3531T to respond to an over-current/short circuit fault condition without any external blanking capacitor at the DESAT pin.
The amount of time from when Desat threshold is exceeded to 90% of Vgare Negative going edge as mentioned test conditions.
The amount of time from when Desat threshold is exceeded to (Vee, + 2V) of Vgare Negative going edge as mentioned test conditions.
The amount of time from when Desat threshold is exceeded to 50% of /FAULT negdative going edge.
. The amount of time when Desat threshold is exceeded, driver output VO is mute to LED input.
. The amount of time when Desat Mute time is expired, LED input must be kept Low for /FAULT status to return to High.

Ny r—J4514

~a® o>

N< X s< ccoow

[oS T}
o o

Parameter Symbol Min. Typ. Max. Units Test Conditions Note
Input-Output Momentary Withstand Voltage Viso 5000 - - Vrms |RH < 50%, t =1 minute, abc
Tp=25°C
Resistance (Input - Output) Rio — 1014 — Q V.0 =500 Vdc c
Capacitance (Input - Output) Cro — 13 — pF f=1MHz

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

The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltage rating. For
the continuous voltade rating, refer to your equipment level safety specification or IEC/EN/DIN EN 60747-5-5 Insulation Characteristics Table.

c. The device is considered as a two-terminal device: pins 1 to 12 are shorted together and pins 13 to 24 are shorted together.

Broadcom ACFJ-3531T-DS102-ja
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ACFJ-3531T OFEMES IV

4 [CAEMBRZRLET. CNE. 4 DOBBZEFOVILFF YT - NyT—IT. 1 DY 1 OBEERY A ICKDMBMRIF. REERG
BERCIDERLET, RIIC 1 DDFAZMBAL. BEEHTELBRINTOI A DEEZELRLE T RIC. 2 BEEHOY A ZMHAL. T
NCDTA DREZSERUE T, INZ. 4BEDT A DINASNDETTRDRLET . AEEE. 5 ESEHEES JOHEENIHEHDES
(. BEHZSEIT DT ENTEX T, BIERDSER. TR TRODIENTERYT, JDHFE. 4 DOHEHHDH. 4 x 4 177
BEOET,

4 : Diagram of ACFJ-3531T for Thermal Resistance Model

Die 4:
LED2

Die 1:
Input IC

Die 3:
Output IC

Die 2:
LED1

&

Ry H4 1 DIIBICE DA 1 DIMEHF (“C/W)
Rp> : H4 2 DIIBICE DS A 1 DIMEH (“C/W)
Ri3: #4 3 DIIBICEDS A 1 OREH ("C/W)
Rys 54 4 OIIBICEDS A 1 ORBEH ("C/W)
Ry : 54 1 DIIBICE DS A 2 DRMEH ("C/W)
Ry : H4 2 DIIBICE DS A 2 DIMEH (“C/W)
Ro3 : #4 3 DIIBICEDH A 2 DIMEH (“C/W)
Ry 54 4 DIIBICE DS A 2 DRMEH (“C/W)
Ry : 54 1 OIBIC LD A 3 DREH ("C/W)
Ry © 54 2 DIIBICE DS A 3 DREH ("C/W)

Broadcom ACFJ-3531T-DS102-ja
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Ry3  H4 3 DIIBICEDH A 3 DIMEHR (“C/W)

Rys H4 4 DIIBICE DA 3 DIMEF (“C/W)

Ryp : 54 1 DIIBICEDH A 4 DIMEH (“C/W)

Ry 54 2 DIIRIC L DS A 4 DIMEHF ("C/W)

Ry3  H4 3 DIIBICEDHA 4 DIMEF (“C/W)

Ras | 54 4 DIIBICE DA 4 DIMEF (“C/W)

P, i 4 1 DHBES (W)

P, : 1 2 DHEEH (W)

P31 &1 3 DHTEN (W)

Py i 1 4 DHTEES (W)

T, TRTOIADSORICEDY A 1 DESIBEE (°0)
T, TIRTOIADESDRICEDY A 2 DESIBEE (°0)
T3 IRTDIM D SDEICKDT 1 3 DEEHEE (°0)
T, TRTOIADSORICEDY A 4 DESIBEE (°0)
T, BEEE O

AT, B4 1 BEREEREDEEE (0

AT, 54 2 BEREEREDEEE (0

AT; @ 51 3 BEREEREOEEE (0

AT, B4 4 BEREEREDEEE (0

T1=(R11XP1+R12XP2+R13XP3+R14XP4)+Ta (1)
T2=(R21XP1+R22XP2+R23XP3+R24XP4)+T3 (2)
T3=(R31XP1+R32XP2+R33XP3+R34XP4)+T3 (3)
T4=(R41XP1+R42XP2+R43XP3+R44XP4)+T8 (4)
Broadcom ACFJ-3531T-DS102-ja
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AEE. BMACEEDENT X MEMR (JESD51-3 [CHET D) EHEVRAGEENTWNT X hEMR (JESD51-7 [CHET D) DI TRMESTN
9o

FAPERODTAT 5 A FEROF R HEBNT«L—-FT1VIHE
BMAGERDEN | n  ESHAEEER, Ri1: 59.5°C/W 5 : Power Dissipation Derating Chart Using Low Effective Thermal
EiR m

HEDFDEH : 2 oz. . o Conductivity Board
n EiRYAX 762 mmx |12 ALCW

76.2 mm Ry3:29.6°C/W
Rq4: 49.3°C/W = = =Pl InputIC
R14~ 311w > 700 PO, Output IC
b= E 600
Ro5: 153.5°C/W £ 0
Ro3:33.2°C/W =
. 3
R31: 30.3°C/W 8 300
. o Q
R3,: 50.9°C/W % 200
R33: 504°C/W [+ T e ~ o
' 100 ~
R34: 62.9°C/W o
. ° 0
Ras: 33.2°C/W 0 25 50 75 100 125
Rgp: 47°C/W Ta - Ambient Temperature - °C
R43: 42°C/W
R44: 11860(:/\/\/ N
b= 3N

m  Input IC power dissipation is derated linearly above 105°C from 150mW to
100mW at 125°C.

m  Output IC power dissipation is derated linearly above 105°C from 600mW to
400mW at 125°C.

BMRCEEDOE (w2 DOEE, )\T— T Ry 37°C/W 6 : Power Dissipation Derating Chart Using High Effective Thermal
iR L=, 95K -TF . o Conductivity Board
L—Ingaanza@ R 188°T/W
EHiRo Ry3: 12.4°C/W
" SHEDHDES : 2 oz . ° — — =PI, InputiC
. AEDRDEFH : 1oz Ry4:22.9°C/W 700 P(S (;Jutput I
B EiRYAX 762 mmx Ry 15.5°C/W % ’
600
76.2 mm Rop: 129.2°C/W . ~—
Ro3: 16.1°C/W g 50
. ° o
Ro4: 21.5°C/W ? 400
R311 14.6°C/W B 300
R32: 23.9°C/wW % 200
R33: 28.6°C/W Ao e mmm—m—m—m—————— - <
. '+ 100
R34: 31.8°C/W o
Rq1: 18.4°C/W 0
. 0 25 50 75 100 125
Rgp: 22.8°C/W Ta - Ambient Temperature - °C
R43: 22.8°C/W
R44: 90.5°C/W .
;
m Input IC power dissipation is derated linearly above 105°C from 150 mW to
125 mW at 125°C.
m  Output IC power dissipation is derated linearly above 105°C from 600 mW to
550 mW at 125°C.
Broadcom ACFJ-3531T-DS102-ja
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ACFJ-3531T D7 U —2 a VB KRUREERETIE. = MREI T+ AT SADOAER IC & LED DESENEED 150°C ZBRELEK S
[CHERT DRENHDE T, UTOHF. SEXHEEHEESENREREORDMNRZERBEDDHIC, B 25 [CRTFENBERRICESIVLTUVE
9. COEEFEER. REDT7TUT—raVDERVA 7D hE JESDS1-7 [CHEU e PCB BiREZDALBDELEL UTDHEMATIEETT
KIRICERTTREITEEE NI, 7TUT—Y3aVORIE PB LA7PD M I7 - 70—, BROEELFE) [CL>TRELEDET,

AN ICHETN. P, DFE
AT 1CHEES] (P1) = Pystatic) + PiHpeap) *+ Piupcp)
CCT:
PI(Static) - ljj IC lC&thﬁﬁéﬂfCﬁ?E’ﬂ%‘.ﬁ = VCCl(MAX) X ICCl(MAX)
= (Vecrmax) % Qc_extmos * frwm_pcod) * Ron_pepmax) / (Ron_pepmviax) + Re_pcp) / 2
PIL(PGD) - PGD EVCHESNIEO—YA R - AAvFVITEN
= (Vecamax) % Qc_extmos * frwm_pcoc) * Rou_pepmax) / (Rot_pepvax) + Re_pep) / 2
QG_ExtMOS - BIREHET PGD EV([CEf S NIZ5HER MOSFET D' — NEBTE
fown_pcoc - DC-DC 2o w F ¥ U
ROH_PGD(MAX) - Esij(/ \’fb”’f " PGD I:"‘JH:D‘J’(‘JI:"—Q‘/Z =0.5V/50mA=10Q
RoL_ popax) - BAO—D 1 K PGD E Vi1 Y E—F R = 0.4V / 50 mA = 80
Rs_pep — PGD EVICHEFIE NI — MEH
Tk
PI(Static) =55V x 6.7 mA=36.85mW
Pipco) = (5.5V x 5 nC x 160 kHz) x 10Q / (10Q + 200) / 2 = 0.73 mW
Prupen) = (5.5V x 5 nC x 160 kiHz) x 80 /(8Q + 200Q) / 2 = 0.63mW
P, =36.85mW +0.73 mW + 0.63 mW = 38.21 mW

A7 LED BEES. P, DFtHE
AF7 LED BB (P,) = I ep) HEESNBEMK) x Vegp) (@t 125°0) x Fa—F 1 - HAIIL

Bl :
P, =16 mA x 1.25V x 50% = 10 mW

Broadcom ACFJ-3531T-DS102-ja
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7] IC HEES. P, OFtE
77 IC JHEETT (P3) = Po(static) + Por + Pou
CCT:.
PO(Static) - Hjjj IC tiﬁ%éﬂTC%gﬁ"J%jj = (VCCZ - VEEZ) X ICCE(MAX)
(Ve - Veeo) - SSHIATER = RE(EUIC Vecopmg + V2 (BEEDEHENTLELIES Vz 120V DEEDSS)
Pop - Vo £V THBENN\AHA K - 2o v F > 58S
= (Veez - Veea) * Qg * foum x Ronvax) / Ronmax) + Ren) / 2
PoL - VO EVTHESZO—H 1 K - A vF > JEEES
= (Veea - Veea) x Qg * fpwm * Royviaxy / Roymaxy + Re)) / 2
Qg - BREETOABRINY T 7 - &'— MEf
Forg - AJ3 LED ZA v F ¥ IR
Rosaan - Longuny DEKI\AHA K Vg EVHFAA Y E—FYZ = 3330
Rey - &' — NSRS
ROL(MAX) - E-iklj_ﬂ"r " VO I:"‘J.':ljjj’f)t"—ﬁyl IOL(MIN) = 333Q
ReL - 7 — MUEIER
5l :
(Vees - Vega) = 19.2V + 3.1V = 22.3V
Postatioy = 22.3V x 17 mA = 379.1 mW
Poy =(22.3V x 200 nC x 10 kHz) x 3.33Q/ (3.33Q +10Q) / 2 = 5.57 mW
PoL = (22.3V x 200 nC x 10 kHz) x 3.33Q / (3.33Q +10Q) / 2 =5.57 mW
P3=379.1mW + 557 mW + 557 mW = 390.24 mW

LED2 ;H&HEN. P, DEHE
LED2 JE&EES (Py) = IF(LEDZ) (EREtERAK) x VF(LEDZ) @t125°C) x Fa—F« - A1)

Bl
P, =16 mA x 1.25V x 50% = 10 mW

BUWAMCERDFVEIREER UESEEEONHE

AS7 IC EABHREE = (37°C/W x Py + 18.8°C/W x P, + 12.4°C/W x P3 + 22.9°C/W x P,) + T,
AS7 LED EABBRE = (15.5°C/W x Py + 129.2°C/W x P, + 16.1°C/W x P3 + 21.5°C/W x P,) + T,
Hi77 IC BAEBERE = (14.6°C/W x Py + 23.9°C/W x P, + 28.6°C/W x P3 + 31.8°C/W x Py) + T,
LED2 BAEBERE = (18.4°C/W x Py + 22.8°C/W x P, + 22.8°C/W x P3 + 90.5°C/W x P,) + T,
MIEB IC & LED DESEMEEIE 150°C ZBAIBVESICUTLEEL,

Broadcom

ACFJ-3531T-DS102-ja
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7 : PWM Duty Cycle vs. Vcomp 8 : Icomp Vs. Supply Voltage
70 15
<__r.L ————— Ta=-40°C
60 - 10 Ta=25°C
® g Ta=125°C
5-_' 50 E S
o 2
S 40 ;
>
= 9 o
3 [
2 30 <
2 2
] [
e 20 s
8 5
10 ' -10
M
S
0 -15
0 B 2 3 4 13 14 15 16 17 18 19 20 21 22 23
Veowp - COMPENSATION VOLTAGE -V (Veca- V) - REGULATED SUPPLY VOLTAGE - V
9 : I¢cq vs. Temperature 10 : Ic, vs. Temperature
5.5 15
ICC2L
< 145
E ] e ICC2H
< B E u
E &
% ie g BS
: S h e
] % .............
i v o125
& 2
e 5 n»
2 (]
2 35 o
3 S1s
—S 3 11
50 25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
T, - TEMPERATURE - °C T, - TEMPERATURE - °C
11 : Ig vs. Temperature 12: Ipvs. Vg
-1
100.00
-1.1
Ta=25°C
<é'. <
; 12 £ 10.00
e :
g 13 £
o - w
-4 o
3 44 3 1.00
= g ’
5 15 E
g H
2 4
0 .16 S o010
- a
w
17 n
18 0.01
-50 -25 0 25 50 75 100 125 1.2 13 14 15 16
T, - TEMPERATURE - °C V; - LED FORWARD VOLTAGE - V
Broadcom ACFJ-3531T-DS102-ja
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13 : Iy vs. Temperature

3.5

2.5

Iy - LED CURRENT THRESHOLD - mA

15

-50 -25 0 25 50 75 100 125

T, - TEMPERATURE - °C

15: VOL VS. IOL

8 i
----- Ta=-40°C H
7 1
> Ta=25°C !
N 1
B 6 Ta=125°C X
< ’
: I’
g 5 K
2 /!
o4 4
S /
Z ,
23
g
2
>
3
1
0
0 1 2 3 4 5
lo, - OUTPUT LOW CURRENT - A

14: VOH VS. IOH

19

————— T,
T
T

18

17

a=-40°C
a=25°C
a=125°C

16

15

14

13

12

Voy - OUTPUT HIGH VOLTAGE - V

11

10
0 1 2 3
loy - OUTPUT HIGH CURRENT - A

Issp vs. Vssp

4.5

lssp - SOFT SHTDOWN CURRENT - A

Ta=-40°C
Ta=25°C

Ta=125°C

0 2 4 6 8 10 12 14
Vsqp - SSD VOLTAGE- V

16 18

¢ 17 : TP VS. Temperature . ICLAMP VS. VCLAMP
200 5
e A - Ta=-40°C P
45 Pt

180 - - TR Ta=25°C s
? < Ta=125°C
> =

160
3 [
o g
8 10 §
g s
2 =
& 120 o
2 P
x E
L= 100 3

80

50 25 0 25 50 75 100 125
T, - TEMPERATURE - °C 0 ! ? iy ¢ >
A Veiame - CLAMP VOLTAGE -V
Broadcom ACFJ-3531T-DS102-ja
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19 : Vpegar vs. Temperature 20 : Icyg Vvs. Temperature
9.3 1.04
<<
=
> ¢ 1.03
. 9.2 -
= g
5] £ 102
2 o 3
T g 1
2 o // g
2 £ 1
7 [+
-
E 89 & o099
g a
i 88 ¢ 098
>E
8.7 0.97
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
T, - TEMPERATURE - °C T, - TEMPARATURE - °c
21 : Ipcyg Vs Temperature
90
< 380
£
'E 70
&
g 60
o
o
Z 50
o
-4
:‘:‘ 40
2
o 30
o
<
E 20
'g 10
0
-50 -25 0 25 50 75 100 125
T, - TEMPERATURE - °C
22 : Propadation Delay Test Circuit
ACFJ-3531T
DNC [ 24
DNC [23
LED2+(DNC) [22
DNC [21
DESAT [20
VE [19
VCC2 [18 700
& AA
VO [17 'T‘ T vv\l—-\ 18.3V
SSD [ 16 vo | 1wF Cload
1nF
MC [15
VEE2 [14 :
VEE2 [13 ¢
Broadcom ACFJ-3531T-DS102-ja
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23 : CMR VO High Test Circuit

ACFJ-3531T

10Q

AAA
\A%

L 18.3V
1uF Cload
1nF

High Voltage Pulse
VCM=1500V

24 : CMR VO Low Test Circuit

ACFJ-3531T

High Voltage Pulse
VCM=1500V

Broadcom ACFJ-3531T-DS102-ja
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IGBT FFETNIREREERT & DIRERNIS &' — NRENEEE

25 : ACFJ-3531T Typical Gate Drive Circuit with IGBT Desaturation Over-Current Sensing and Nedative Bias Set by Vz

Flyback
transformer
VBAT+: 1 .
+6.5V to +26V [ *+ T T ["] Regulated supply:
% 204F  160nF 1.8kQ Lp %. Ls _I: 20uF Veep - Ve = +18.3V +/-5%
% G— 5T}
MOSFET !
Vs > 60V
2003 :
9 Rsense
+HV
GND1[] 13 TJveer | ——a
+sv ] l Z]ISEN |
22nF 1 IGBT
470k0% ImopF 3 |PGD | LED2+(DNC) [22]
1
14 = ~4 ] comp 1 1kQ MURA160T3G
T [slvcet 1 DESAT [20] W > o —
P!
L g Do | i =
ow 9 >
Voltag? 71 juvLo : vcez [18] T};* 00 100 1 206F
Logi A
o+ = 8 lFAULT 1 g e 2104 % - [Gb——lK
Csdone | M
0] . oAptlonaI
AN ! W oF
> oA L F— 'Tg{T——
(2] NC ! —IVH——I
! A @======—> \otor Load
Galvanic isolation Programmable negative supply: .
ACFJ-3531T Vees - Vg = -Vz (set by Zener diode) H

3£ : Component values are subjected to change with various application requirements.

EF & HREDERRA

A& DC-DC 7504 /\v & - OV FO—-SDEE

ACFJ-3531T OAE; DC-DC 754 /Ny - O bO—3IF, 135 kHz OBEEFEHRA v FUIRKHCT. TNERERE— K (DCM) TE
fELE T, 6.5V ~ 26V DLWANEEZ 18.3V EEEH AL OV ~ 6V OTOJSYIINAEBREICERLET T, INSOBEHHEIE. &F
SELBEHBLUERRARICTIELTCVET,

LREETOY 21d, BET1—F+ - YA 2EEOY Y J(C&D, SAYBLUO—RLF1L—Y 3 VERELET. 1 REEERE. &
EROEEREICED 1 RAA v FOBREBEHTHIC. RSN, Vigey 1y [CHRENET . REEAE Reenee) & 1 RERERD L
REBAHSIBABHCEDSVTRIRENET, 2 RHEAEE Ve, 3. RESN 1 REEEEICT «— Ry S8NET. BIL—THE0EE
[, Ve [CEUT. BIC Voo & 16V [CRELUET. Voo NIEESN Ve LEWME (Voys 1uy) EBIBE. Voo BEERENTE
BLFET. ¥'— NEEID 1 REID PGD EVIE. 2 RBEERRERET BIDICBEIENET . Vo D Voys . FTENEBEL PGD
UPMEIEN. DC-DC L¥1l—Y 3 Vb EEsEEEELE Y.

Broadcom ACFJ-3531T-DS102-ja
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DCM Y FO—SDTSA Ny YBEREDHT HEE. BAPWMF1—5 1 - YA UILE, 2EFEETORIANEE (c&XE. Vo,
= 6.5V) @ 50% UTFCHIRST 2RBENBDET, IS5 /\y VEERF. TLITHEFS N DC-DC IVN—FRIC, ® 25 ([CHEST ACF-
3531T ([CEHTRUBENBDET. Voo, DEETE. AN LED 24 JDFEICLTHUBHBDET, DC-DC IV/\—5 DEEEIE
BREIT BIHIC. RABRESETBHDY T - - R5— MEEETIE. B& Veoy I5EDDER (< 5 ms) hHERESNET. Ve HY
T 29— NEBRS (80 20 ms) DIRDDIC 6V ZBX TUE LD SHNIBE. EERCRKET DIEEMDS S Vo, ARV NEH <

fe®IT, 1RAA v FHATITEDFF, DC-DC IV FO—SREBERUEY k Ve, lCE> CHEBTEET.

1 REFENRS,T (PGD) DI PWM R v F U IRIRMIE, BFE. FDERBD 135 kHz 'S £ 6% DT« PHHOE T BRMT «

YUV ITHEER. XA vFUIEZDOTRZERDLVHEEHICAITDTET, EMI HEEZWNET B/cHICRIBE T,

VI b RA5—PMOENE

ACFJ-3531T ICIX, YT b - RH— F%ﬁﬁb“.’fﬁ%ﬂiﬂtb\i@'o VCC]. ) VUVLOl_TH+ %ﬁi%}t\ :%Haj‘ﬂaj‘yj ke R5— "@Eﬁb\‘%ﬁg
LET. EENEY TR - R9— RDIAZVIE 20 ms TEo YT - 29— FBR (egup) & Veomp EVEN LTHERY RD—25
EREL. Veowp BEEBELSBELAIVCHEDETRLICLRETEET. © 26 &, @Emd DC-DC R ERLTVET.

26 : Typical DC-DC Start Up Waveforms

Hmm————

Vcc1(V) 5 f---

vU\/LOLTH*

o e LA

Time

125 -+ AL LS L S LS At

Typical soft start time=20ms
VPGD (V) »

(3]

Time

(Note b)

= Vowoo e

Voo~ Vea (V)

p=

Time

a. Vgpayy is IC internal saw waveform and cannot be measured externally. Vs frequency is not drawn to scale.

b. Typical DC-DC switching frequency at PGD pin is 135 kHz. Vpgp frequency is not drawn to scale.

Broadcom
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BT S5

1 REIORETS 1S, EHOBEREERIRUET, ©29 [F. Vo DBETEEEAIC. RETS I Vo, OUBENDETEThES

DEIICRMULTVDHZEFIRLTVE T,

n EEEE IRTORETST (JUVLO HKU /FAULT) B HI-ZIKEET T, INSOEVIE. ABBEHRICK>TINAICEDFT,

n EEEOYI7Y L (UL0) TA)bb i BERIC, Ve B Veep LEWE (Vyyo1 1) ZTFEIDHN Veep B UVLO LELME

Vuvioe ) ZFEZE. U0 75 5H0—CEDET.

m Ve BEFE (OV) TAIUb Ve DY Ve, BEERELELME (VOVZ_THJr) ZHBADHE. /W0 7530 0O0—ICHEDFT,

m IGBT #@#& (SC) T#JILb (8T # )L MORET D&, IGBT '— MMIV T MERIENE T (SSD EY - PU Y avIcko>TO—ICiED
FI) o /FAULT EVIZO—ICEDET,

m LED2 THIU b Voes - Vepr BIRBEAEED 6V B D& 2 W LED2 5 ULREFUE LIAD. 1 RICICT— RNy 2 - Fo
RIVDERBICEEL TV EZEBHMULE T, 1R IC I LED2 B SDIESZERE UIFWMEE, LED2 ZRREULTEHULE T, 1 RIC
[&. PGD E>& COMP EVZO—ICT DT ET. DC-DC LFab—vavEEIELET. Y4200 bO—3I(EHT BehI(C. |
FORET ST (JUWVO KU /FAULT) HO—ICEDET. ZD#. 1L RICOER (Vo) ZBEELT. ICZUEY FTDHED

HDFET, M 27 [, LED2 HT )L MREEDRIC 1R IC (Vooy) ZBEEIT 290, EROVIFZI - U7 - L¥aL—%
(LDO) EEDIEENLS — NEBEEERLTVET .

K 1: Status Flags

Status Flags
Conditions /UVLO /FAULT
Normal operation Hi-Z Hi-Z
VCC1 UVLO fault Low Hi-Z
VCC2 UVLO fault Low Hi-Z
VCC2 0V fault Low Hi-Z
Short circuit (SC) fault Hi-Z Low
LED?Z fault Low Low
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27 : Typical Gate Driver Circuit with Low-Dropout Linear Regulator (LDO) for V¢, Reboot

VBAT+:

+6.5V to +26V D

J'— RSN

28 : Gate Drive Signal Behavior

V,, State

CLAMP State

VGATE

E| Regulated supply:
Veea - Vg = +18.3V +/-5%

=5— U5V T DA

5'— NERElE. A7 LED B () ICkoT. BEEFIFINET. A LED BRDRNSDE. ACFI-3531T OEHAE. 1GBT DY — MEER
B9 BB/ 7 7 EERENT BIcHIC. 1.5A V—ABRERBUET., AN LED BF TIHIDBDBE, Vo BRIy T7(C 154 VU2
BRAERML, '~ ETROAICYDERFT. 25— 5V TADBIEAH MOSFET (MC EY) &, #'— NBED Vi cLawp B
EETEBET T « FEEN, SS—BRICEA VE—F V ADRBERELET. -

Galvanic isolation

ACFJ-3531T

Flyback
transformer
1
1 e
1Ce
J_ 200F 1sonF—L S8k Lp é.{ Ls _I: 200F
T LI 1
MOSFET !
Vps > 60V
5VLDO Ve Supply 200 o’ I
IN ouT Rsense +
EN enD TZOuF —Civeer | DNC [24]
2 ] ISEN 1 DNC [23]
220F |
| +5V 470kn% IWOOPF 3 | PGD : LED2+(DNC)
] wF A= 4.1 comp 1 DNC [21] 1%Q MURA160T3G
5 A el
1 veet : DESAT $+ oWV 1CF
ok 10k 6 | pNC h VE 1 -
uC . | Tl -
(Low 7 1 /uvLO . vcez e 100 100 20pF
Voltage K2 4 81 FAULT 1 ) A~ A
Logic) kS 10Q
slpne ! ssD AV~
WA i ' c Frenet
1300 AN : M T oy 20pF L
11] CA I VEE2 | —2 %
12] NC | VEE2 —[>_f—|
1

High
\
Low
\
| Hi-z
Low I N
\

@====x==2—> \otor Load
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REEOY 7Y bOEREA

IGBT ADY — NBENRTHCHDE. IGBT DA VIERHER 1z, BABANAE D, BOBKEIC LT IGBT MEET BT EN
HDET. ACFI-3531T [F. BE. HNEE (Vo) ZERULTVET, HABREHMEEEOY 7Y ~ (UVL0) LEWVEETES &,
IGBT ZEBE/\A 7 AN SRHT BIHIC. ¥'— NEBHAZER LF T, REC. EEECOREES—F Y EB<HIC. VL0
[ ACFJ-3531T DHAZERHNICO—ICLET, BE (Vo) BED Vyyios 1e LEVMEZBIZE. /U0 T2 IU MRENSI UTE
N, o'— NRBHIS B ENICER OB LET.

29 : Circuit Behaviors during Power Up and Power Down

uvLO1 uvLo2 uvLo2 uvLo2 UVLO2  LVLOt
' ] '

He—= == e = =

H i i i i i ! i i H H
H i i i i i ! i i H H
j H
\V i i i i i ] i i
UVLOT_TH+ 1 i i i i ' i i Vi
' _TH+ ! ! ! ! i ! ! ¢ VuvLo1_TH-
H ' ' ' ' ' ! ' ' H H
H ' ' ' ' ' ! ' ' H
H ' ' ' ' ' ! ' ' H h
H ' ' ' ' ' ! ' ' H H
i i i i i i [
i i i i

! ! d Vova_tH+ ‘
' i
Vuvioz THe Vv ‘ 4= Vivioz The ;
UVLO2_TH- | ' i
1 1 '
1 1 !
1 1 '

i !
Veeo i Vuvoz e v HE
H : 1 : UVLOZ%TH— :

LED I

Vo

—\
tuvioz oFF 11
i

JUVLO oL S o :
y o 3/;High23 \__/ ™

' : H :
tPHL7UVL02 tPLH7UVL02 tPHL70V2 tPLH70V2

[FAULT  Low e HiTth N

BEERED

Vees MHEESNE Voo BEERELEVMEEBIZE, 5'— NEEID 1 REID PGD KV, 2 RBBERRERET IoICBIT S NE
T Voo DY Ve, BEERELEVVEZ FEDE. PGD FEURELUIAHFT . Ve, BEFRER. /UVI0 EVEO—ICTBTET, ¥
4500y FO=SICT4— RNy 5ENET. HARSAIN (Vo) « T5— - I5U 7, Desat R, BKOY T MEWEE. BETRE
[CkoTOY 7Y heENF AL /UVL0 BT /FAULT 74— Ry VEEMERICOVTIE, RIETSY BBRULTL L,

Broadcom ACFJ-3531T-DS102-ja
25



W75+ /\y 2 DC-DC O bO—35. IGBT FEEMEE. 7UF7 4T - 25— - 957,
ACFJ-3531T Data Sheet UVLO T« — RNy O BRUE/N\A P REHDEEHERS — MBI T+ AT S

DESAT 7 # IV MERT SV F* VIR

IGBT @& —> A #. DESAT 7 # )L MEHEEEIE. IGBT LI FEED DESAT LEVVEZ TE D FE CORERE. BMbEINeFzFHICTS
BEDBDET, COMMIE. £ DESAT TS5+ IRMEIEEN. PIBE DESAT 5+ FBR (tpesarsianking) EFHEBTS VF>
JEEDmBDEETT . WER DESAT TS5+ JREIET/INA AICHRRESNTOE TN, ABITSVF U IRRIE. H5NUHERES
NTW% DESAT EHERE (VDESAT TH) & Desat FTEER (ICHG) ICNLJT75“J=F‘JQ CaAVFUY (CBL/-\NK) ZEIRTDET. R
HICERET DT EDNOIEET T, -

2TS5UFVIEEIE. UTFOEBD. WBTSVEY IR (pesareanking) « HBEISVFYY - AUFUY (Cane) - DESAT 18
HEE (Vpesar 119) « B0 DESAT REEE (Ioyg) ZEELCHESNF .

£ DESAT TSV F VTR, tgank = toesatLanking) + Caiank * Voesat_Th / Icke
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IGBT 3BigA N> Mg

o vk w

7.

DESAT imFh' IGBT @D VCE EEZEHRULF T,

DESAT T DEEND 9.1V #HBZ D&, IGBT 4'— MNBE (Veare) &, VT NEEF (SSD) EVICLD. o< DEETLET, 1N

RSAICV0 [FEA VE—F VRIREICIEDF T,

HARSA/TV0 [Fe S 2— MBS (tpesarouute) B TRTD PWM I RESIRL. B4 VE—8 Y ARBOFFTT .
JFAULT AR O—ICHD . %42 03Y RO—3( 74 )L MAEEBEILE

X403 hO-35& BYET7 I3 VERDET,

ENHDFET, /FAULT IRREIX/\AICRED. SSD HAlFEA VE—F Y RIREICRD F T,

TV MREDI I U7 ENTR. 17 (VO) [F LED ADICIRE LIRDE T,

30 : Circuit Behaviors during IGBT Short Circuit Event

{pESAT(RESET)

I 1
F _— :
! ! E EtPLH itPHL:
] Hi-Z ! ! :
V,, state ! l > [€50% —» [« 50%
! Hiz ! ssD ! Hi-z :
SSD state ; |: > : :
L OHiZ | Clamp | ' Hi-Z ! !Clamp
Clamp state ' . I~ : |—,—|:>
:tDESAT(QO%)i‘_’E ' ' ; E i
Veare /—E_\‘- ! | i\:
| i toesaTv) ° 1 v
:VDESATiTH H ! H
1 ! :
Voesar L ! ! S
toESAT(BLANKING)! E , E !
'« tBLANK »1¢———— tDESAT(MUTE) —bi i E
VieauLt - > | [ :
' toEsAT(FAULT) : / i
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TV FEBREIRL 7D FOERBEIR

UV bEBER (PCB) OLA 7D hOEREEICIF. REFEENMESNDELIICERT DUENGDEIT,

SEEEROECANBEDRO- (. BOBUBERZEHRLE T, TUY MNOREROD 2 DOBHET 2/\1 U4 MEGRREO™IFEFELVER
N\ERZH#IST DUBENGDE T, COBBHTNTHEIEE. BMEREEIMETL. FELSHER. (MR MHECKEZRIFLET,

BEINANR - AV TFIVYORELERICEHFITEENNETT . XMy FUICKDEFERDANDIE. &F'— hNERETDEHOKAES /N
ANR - AVFTVUDSEIEENE T, JVFT VY ES— NOBRDRES KUMEB/ A ZELHRFT DL, BRI v FUIREEEERY T
)I/’E?EIE'C&"??O VCC2 ﬁﬁl:%;ﬁjb_)t VEE2 ﬁﬁ(2757 |\ * 7U—‘J7é1§ﬁﬁ§'élc‘:7iiﬁiﬁb¥?o 357—«:\ VCC2 (E)ls) "b VEE2

(E>13&£14) BEDICEREV & AWBHADINY T 7 &, BRNICEHOET - R—I)LZERLT. INS5OTV—VICEEERI DI E
EHELET. BEOLA 7Y - H1 RSAVE. BE Ve (EY5) BEDANAEE. AHBISYR Ve (EV 1) . BROEET
HIFVVT - AVFUBICHETEBEDET,

31 [CRT &S0, BREEENE LT, ASHIERIER LB Ve, (€Y 13 & 14) (CREL. BEOE7 - k—IL05% 25EEIE
PCB B FED Ve, TU—VICEHT DT EEREBLET.

COMP (EY 4) [CEEiENcExRy FO—J@EERIF. BORLU—XTIC DEICERELET

31: Example of Recommended Layout

Bypass capacitor is
connected between
VCC1 and VEE1 planes.

ACFJ-3531T

DC-DC compensation
circuit is placed right next
to the IC COMP pin and [ 4 ] comP

grounded to VEE1 plane. Desat blanking capacitor

QIO 5] veet DESAT [20] and schottky protection
diode are placed right next
to the DESAT and VE pins.

VEE1 plane VEE?2 plane

Large copper area for VEE2 at top Bypass capacitor is

layer with multiple via holes connected between VCC2
connected to bottom layer VEE2 and VEEZ2 planes.

plane for heat dissipation.

Broadcom ACFJ-3531T-DS102-ja
28



Copyright ® 2021 Broadcom. All Rights Reserved.F5& [Broadcom] &. Broadcom Inc. 8KV /FlFZDFRUZERLET. 5
#ICDWVTIE. jp.broadcom.com ZTELEEV AEBICEHINCEE. BiER. Y—EX - ¥—J, OdR@>IXRT. FHHAEEZEL
TWVWEd,

Broadcom [&. 1S58, BEEXCFREZHUET DeHIC. FEDRBFREFT—FZBIHEUICEET DIEFZBHFELEF I, Broadcom (C
KO TREINDBERDIEFES EEREICIFHODEEZILO>TVET . ULHULEH S, Broadcom . CDBERDBEAFCIEER. HHWIE
AEICEFHINCHBFILEEEROERFEFERANSEULDIVHEIETDEDT. HEFEPHOENICKDIVDEDISA BV RADEELE
-U-AJO

©® BROADCOM'



http://www.broadcom.com

	概要
	内部ブロック図
	特長
	応用例
	オーダ情報
	パッケージ寸法図
	推奨鉛フリー IR プロファイル
	製品概要
	パッケージ・ピン配列
	ピンの説明
	安全規格
	IEC/EN/DIN EN 60747-5-5 絶縁特性
	絶縁と安全に関連する仕様
	ESD 定格
	絶対最大定格
	推奨動作条件
	電気およびスイッチング特性仕様
	パッケージ特性
	ACFJ-3531T の熱抵抗モデル
	定義

	標準特性
	IGBT 非飽和検出機能付きの標準的なゲート駆動回路
	動作と機能の説明
	内蔵 DC-DC フライバック・コントローラの動作
	ソフト・スタートの動作
	状態フラグ
	ゲート駆動とミラー・クランプの説明
	低電圧ロックアウトの説明
	過電圧保護の説明
	DESAT フォルト検出ブランキング時間
	IGBT 短絡イベント時
	プリント回路基板レイアウトの考慮事項




