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@ Agilent Technologies AvaGo @ BROADCOM

TECHNOLOGIES
® HP commercialized ® Agilent spun off ® Avago spun off ® Broadcom merged ® New Package’
GaAsP LEDs with Avago S012/24/30
HP introduced EEDST &F SULLIVAN ¢ New Platform
Optocouplers Global Optocouplers 600V CTI, Double Mold
Company of the Year
Beyond 2021
1989 1992 1993 1997 2000 2004 2005 2010 2012 2014 2015 2016 2017 2018 2. More Functions
o . < < ® & . C—0 < < > < O - & :
1968 1970 1999 : 2008 2016 - Better Performance
G gy 20Mhz Int. Clk 200mV Sigma
C- Delta Modulator (ACPL-C740)

Multi-Channel 1500V 8mm Wide SSR ”
Bi-Directional ° (ASSR-601J) :
Optocouplers (ACSL) 50mV Sigma Delta '

Isolation @ 3.3V/5V Optocouplers ® Modulator (ACPL-C799)

11mm Wide
PrOducts & First Smart Gate Dri °® Optocouplers (ACNU)
. irst Smart Gate Drive >40M R2Couplers™ . .
Milestones Optocoupler HCPL-316J "‘-3‘“ Shipped '
2 °
® Optically Isolated Current 15mm Wide
Sensor HCPL-7800 S Optocouplers (ACNT)
Optically Isolated '
® Flagship Gate Drive ® Voltage Sensor
Optocoupler HCPL-3120 Ultra-Low Power .
@ Optocoupler )
® HS CMOS & i
Widebody ’ g Go with OPTO!

First Automotive Grade BROADCOM® OPTOCOUPLERS

Optocoupler R2Coupler™
(ACPL-xxxT)

Optocouplers (HCNW)

£ BROADCOM
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Isolation Products

Gate Drivers
Digital Current Sense

Up to
Input range: 2V

1 0 A down to £50mV

Speed: Up to
50MBd
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| JHK B B 5 K
ACFL-3161

R T v Single-CHANNEL
‘ , 3 (newly released)
Scan fgrefergnc AC FJ -32 62
Design Details DUAL-CHANNEL

coming Soon

ACPL-355JC

SMART with PROTECTION
(coming soon

Rl

for Leading SiC & GaN Power Switches
21 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries. e BROADCOM @
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Field
Strength

Current
Strength

Electron Frequency
Velocity FAS I
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SiC & Silin

SMALLER &V

CHEAPER
EFFICIENT
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Infineon CoolSiC™ EasyDUAL FH KSR

@ BROADCOM
ACPL-C87B

Isolated Voltage Sensor for IGBT thermistor
sensing and BUS voltage sensing

ACPL-355JC

10A Gate Drive Optocouplers
with Short Circuit Protection

B
v

A ¥ ACPL-736J

¢ +50mV external clocked
Isolated Sigma-Delta
Modulator for current sensing

Infineon
y L o

LAdEel FF23MR12WAM1_BA11

=" FFIMR12W1M1_B11

ol e (5>  E2syDUAL CoolSiC ™ Wodule
~ 1200V 50-100A
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Features

« 10A peak output current
Viorm=2262V ek Working voltage

CTI > 600V, Material Group | Package
Short Circuit Protection with Feedback
Noise Immunity, dv/dt > 100kV/us
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Infineon CoolSiC™ IXZhHR—1 1R IKEH F

Recommended operating area
for module products

Vasfon) ¥ 15V

<50kHz

© o YU BN~ O

Minimum turn-off voltage [V]

=
o

]
=
[N

Vison) =18V

Normalized switching frequency [kHz]

>100kHz

Total Supply Rail = 21V
Configurable Gate Drive Supply
High Freq =18V/-3.4V

Low Freq = 15V/-6V
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luF
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Infineon CoolSiC™ IXZhiR—
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Board Measurements

A
He

b b

SiC Datasheet

switching losses MOSFET (typical)

Eon & Eoff
Rg_on_off = 5(),

@600Vdc, 25°C

=—Fon =—Eoff
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2.000 Eon=1.

E [mJ]

1.500
1.000

0.500

Eoff=0.6mJ

150

_—— P = ——]

0.000
100

Ic [A]

200
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Eon =1 (Ip). Eor = T (Io)
Ves=-5V/15V ,Reon = 3.9 Q, Reor =3.9 Q, Vos =600V

3!0 1 1 1 1 1
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FF11MR12W1M1_B11
Datasheet 1200V/100A
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Infineon CoolSiC™ IXzZhiRk— SiC %57 2% il

TO0A

o .

i VGS=Soft Shut Down

q\i’ELEDVNE LECROY

Everywhareyoulook”

300 A

| Vos=700V, minimum Overshoot!

AT

v

Biankinq fime ~ 2u§S

| 200AM

-500 ns ohs

P1:pkpk(C2)

P2:ampl(C2)

500 ns 1 s 1.5us

P3:max(C2)

2

Us 2.5 us 3 us

4.5 s

468 A
L

468A

441 A

Idi 10.0 Vidiv|
10.00 V

P4:min&2] P5:sdev(C2) P&
- 1497 A

FF11MR12W1M1_B11

Datasheet 1200V/100A
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Infineon CoolSiC™ IXzhik — FE=DC BUS H, [ /B

BUS Voltage dilif‘ff

Voltage measurement: single -> differential

UsC

r o !
(| ¢l i
i o 1
1y ! 1 |
TPIL 1 I d U9B d
RE6. = L ov-ov 2 M 3 [ i
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3 — -
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1
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: 6 Hs (" T 100aF Lo T 1000F :
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3000 1 1 1
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|
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44
T 100gF
B b % ACPL C87B DC Bus Voltage Measurements
FFIIMRI2WIMIBIIBOMAI %Tls' 351

mperature Measurements

Linear input range : 0 - 2V

* High input impedance : 1GQ |

¥ . « Unity gain, differential output ™|
STC NTC TherrnIStOT ° Galn aCCuraCy i05% g, 2+
Voltage Divider - Gain Drift : -35ppm/°C

-
T

0°C to 140°C + Supply Voltage Vpp,: 3 to 5.5V

. : Lo
2V t6 0.05V Nonlinearity : 0.1% max i .

o
v

0 \ s \ s ‘ . ‘ .
0 100 200 300 400 500 600 700 800
+VDC_BUS [V] 0 | | ,
0 20 40 60 0)
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Infineon CoolSiC™ IKzshtk— ACPL-736JF

Current measurement |
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21 MHz Ext CIk Generator & Buffer

ACPL-736J £50mV Sigma-Delta Modulator
VDD1 |-J] VDD2

|
| | LED %
DRIVER | DECODER —»[1 MDAT

SHIELD 'y

GND1 Vrer GND2

CLOCK A 8 LED i
DETECTOR » { bRIVER[® ¥ MCLKIN

Samples Available Now!

Features

« #50 mV linear range

« 5 to 21MHz external clock input range

« 1-bit, second-order sigma-delta
modulator

» 16 bits resolution no missing codes

- 80dB typ SNR, 78dB typ. SNDR

« <1.0uV/°C maximum offset drift

* +1% maximum gain error
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CREE Wolfspeed WoIfPACK™ L i E IR Z 4R

@ BROADCOM
ACPL-C87B

Isolated Voltage Sensor for IGBT thermistor
sensing and BUS voltage sensing

ACPL-355JC

10A Gate Drive Optocouplers
with Short Circuit Protection

}\.

Wolfspeed.
ot ot . CABO11M12FM3
QN R > CABO016M12FM3

wigLepack ™ Wolfspeed wolfPACK™ Module
- 1200V 78-105A

£ BROADCOM
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Wolfspeed WolfPACK™ Ixzfjtik— ACPL-355JC £ e[ 1tk IX5h 2%

ﬁQHShEg de Driver
Features -1

c\\‘l—i

* 10A peak output current I —

* Viorm=2262Vpeak Working voltage = == N

« CTI > 600V, Material Group | Package == :
- Short Circuit Protection with Feedback | AcrLamic ¢ I

Noise Immunity, dv/dt > 100kV/us T. [ == = 1]

12
V:IQ
UVLO :
6.7 Il:
ANODE o Voyre!
8 Drive Logic [ @7 11 CLAMP
» & Overlap |- =
CATHODE o
Protection | Logic
9
T Vs LOW SIDE DRIVER
B3 Low Side Ddliver
lonit
- i un
_1[? R R . # ./ L B A
LS-PWAM-Tnvarted g piasL
> S “‘mdig‘mx‘—’ 2
5-PWM-Inverted, TVLO LS Pt} T AN
: 1 ;‘L oL LS FAULT LS T 1’.&%
Vani 1 ! 16 [E— R
J— 'LED, Vsse =1 o ;‘gm
W0 o D 14 :
3 = ! oc = ACPL3557C
FAULTo-H é ;: vy —| | i I
e UL e o E& e ACPL-355JC -
1 S
1 : Laoss = LS'—‘ED 150D A u Cisom A H € i50mn 1 {:l
V. o——L ---! f
= SHEELD l 1 = s i =
F - = & =
g ” =
F ; :
L
Ls-Vss

£ BROADCOM
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Wolfspeed WoIlfPACK™ IXzhtk — SiCH <14

wy)
an)
(AYay

| Vgs: 15/-4V

Souble Pulse Tet i B O RS
" Transient

Veg: 15/-4V ‘

TR

Ves: 15/-4V
Ioa: 100A

50.0 Aldiv 20.0 Vidiv 200 Vidiv Bays.
-150 A offset 50.0V offset -201V offset! 20kS 2 GS/sHBdge  Positive

o
Transient

£ BROADCOM
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Wolfspeed WoIlfPACK™ IXzhtk — SiCH <14

Eon =1.28mJ

P1l:area(F1)
1.28607 ml

1 (C1*C4)
iv 20.0 KWidiv
0V offset 20.0 ns/div

P1i:area(F2)
701.44 ]
)
ga|F2  =bs(r)
50.0 Ardiv 200 Vidiv. 20.0 kWidiv
0 Aoffset 0V offset 20.0 ns/div
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Eoff =0.7mJ

Tbase -40072 ps]Trigger CHES
z ormal 300V
/s Edge Negative

oy
He

b b

SiC Datasheet

4.0
Conditions:

35 T, =25°C Eoit+ Eon
Vpp = 600V

3.0 RGI:-:::L] =4.00Q
Vg = -4/+15V

25 L=13.6uH

Switching Energy (mJ)
P
o

Eoff=0.8mJ

0 50 100 150
Source Current, I (A)

200

Figure 11. Switching Energy vs. Drain Current
t‘l =) ot
(V..=600V)

CAB016M12FM3
Datasheet 1200V/78A

Qo
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Wolfspeed WolfPACK™ IR ZtR— SiC %5 il

ACPL-355JC

12
. UVLO
67 : D >
ANODE o ' R Vgurs!
ve Logic [~ 11 CLAMP
3 ;Z S | | Drive Logic Clamp
CATHODE o} ™ v > 8 Overlap 1= i —
LED1 ! £ Protection |
1
=L o
1 ,_"
! Gate
— 1 &
VGS_SOft Shut DOW" - Monito
SHIELD
—o v,
{>_‘ o™
4
Vo 0 ! 16
. . Vesz
—_ 2 'LED, N
WLOeH o : | 14
—— g L ocC
FAULToH = T vy —l |
= 1
8 }: DESAT
1 : 13 35
—o
Vs o——l— "
SHIELD

B W 5] A

Measure P1:top(C1)
13434V _ \
I T E [Thase -2 00 psf Trigger SN L8]

5.00 Vidiv 200 Vidiv 100 Aldiv 500 ns/div Normal 7.00V
0.0 mV ofst -600.00 V. -300.00 A | 125kS 2.5GS/s Edge Positive

£ BROADCOM
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Wolfspeed XM3 IXzhtk — ACFJ-3530 & fE[ 1R IR 2%

Rge11RT24__JT4

- CREE CAB450M12XM3 - _\r]:'jg@ i
« 1200V, 450A all-Silicon Carbide 5’ o gEE

Conduction optimized, half-bridge module

« Dual channel isolated gate driver IC (ACFJ-3530) with
integrated flyback DC/DC PWM controller plus:

— +16~18V regulated positive supply;

pCacy

Ul
=L o
& lolo]54

g O e |- el ]
K2008006 CT23(s1) RTDT RIfD2

— Programmable -5.1V supply up to -8V,
— DC/DC power can be sized up to 4W;
— Supply output overload protection;

— Supply output short circuit protection;

— SIC desaturation short circuit sensing with soft shutdown and fault
feedback;

— Under-voltage lockout protection (UVLO) and feedback.
WENR BB R ITER.
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STM SiC Power MOSFET —BFiE{5iR

£ BROADCOM'

ACFL-3161
10A Single Channel
Gate Drive Optocouplers

[ ’ life.augmented

SCTWA70N120G2V4

1200V, 90A, 21mQ SiC MOSFET

£ BROADCOM
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STM SiC MOSFET iF{itk— ACFL-3161ZLAH [ 1R IXEh 2%

22

Features

- CSA

« |EC/EN/DIN EN 60747-5-5 V,orm = 1230 Vpeak

10A peak output current

Less than 95ns propagation delay

Noise Immunity, dv/dt > 100kV/us

Safety Approval
* UL Recognized 5000 Vgys for 1min.
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[2 |NC
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I------------------------
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l +5\f
| o |
3 10 RIQ,, 6.8R
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STM SiC MOSFET &tk —H,

rFr=—eeecccaca=c=-m=a==-

Power management for driver output stz

AN IR IR B BTt

Isolated Full Wave Voltage

| +18V
I BATIE:EESZ"}ESAI
Doubler Power Supply = Lo
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Buck Configuration, V=600V, V=400V, 50kHz Boost Configuration, V=400V, V,,;=600V, 50kHz
Efficiency vs Output Power Efficiency vs Output Power
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ACFJ-3262
10A Dual Channel
Gate Drive Optocouplers

A 4

nexperia

GANO039-650NBB
650V 33ma GaN FET
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26 | Broadcom Proprietary and Confidential. Copyright © 2021 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries.



Features

* 10A peak output current

« 8.6V UVLO for 10-25V supply range
* Less than 100ns propagation delay
* Noise Immunity, dv/dt > 100kV/us
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Release 3Q’21

Sampling Now!
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12V/12V |solated DC-DC Converter & Bootstrap options
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ﬁ 650 V, 33 mOhm Gallium Nitride (GaN) FET in a CCPAK1212
package
31 July 2020 Objective data sheet

1. General description

The GANO039-650NBB is a 650 V, 33 mQ Gallium Nitride (GaN) FET in a CCPAK1212 package. It
is a normally-off device that combines Nexperia’s latest high-voltage GaN HEMT H2 technology
and low-voltage silicon MOSFET technologies — offering superior reliability and performance.

2. Features and benefits

MOSFET gate drivers can be used:

* |0V to 12 V drive voltage

Gate threshold voltage Vs, of 4 V
* Rdpust gate oxide with £20 V Vg rating

£ BROADCOM
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Double Pulse Tests
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Infineon
| CoolSiC™
" Easy1B Module

STM STSIC
L, -247 Discrete

Scan for Reference
Design Details

Infineon
CoolSiC™
62mm Module

Nexperia GaN FET Wolfspeed SiC
CCPAK1212 Discrete WolfPACK™ Module
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