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Isolator/Coupler Types Broadcom Optocoupler Magnetic Coupler Capacitive Coupler

Isolation Construction voEE

Enmiter Chip
Epoxy Outer Mold X
-l

Kapton Tape
- Mold

) e & o
N - 0&7 2P Caps  wirebond  C2PS sio,
Reflective / ;7% 7 5/, 5 L3 y £ 572 ouput
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<
—— 9

Leadframe
AS

Input __,Lo:;?m 1 o
Leadframe n eadframe ¥ 7 Topcol N : -
W ——— Polyimide - -- - o £~ Wirebond Mag:::(or TXChip Al RXChip
i Eidd “Bottom coil
Insulation Material 3 layers 1 layer 1 layer
Silicone/Kapton Tape/Silicone Polyimide Silicon Dioxide

Insulation Thickness

0.08 mmto 2.0 mm

Up to ~0.02 mm for single
coil
Double coil (~ 0.04 mm)

m Upto~0.014 mm for single
cap
= Double cap (~0.028 mm)

Component
Certification/ Lifetime
Test Method

IEC 60747-5-5
For Optocoupler Only
Partial Discharge (PD)
Reinforced Isolation

VDE 0884-10
Alternative Isolator
Partial Discharge (PD)

VDE 0884-11
Alternative Isolator
Partial Discharge (PD)

Lifetime and Reliability
Failure Mechanism

Partial Discharge

Space-Charge Degradation

TDDB-Time Dependent Dielectric
Breakdown (oxide film degrade
over time)
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Input Output
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Chip Shield
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Sigma-Delta Modulator SS08 Package Isolation Technology Internal Faraday Shield Typical Ci-o
Broadcom Optical Coupler Yes 0.5 pF
Isolator A Optical Coupler Yes 1.0 pF
Isolator B Magnetic Coupler No 2.2 pF
Isolator C Capacitive Coupler No 1.0 pF

% 3. TFEIFREFTH/OIVZAVETAYVIU—ITOEEEY—Y - TAMDERZRLTVET, TAMDSEAS
WMEEB D, Broadcom T7# MATSEEEEY—JICHUTHRDBRETY, &KX 21 kV T X MIBRDT A N FTH.
ITRTODIZ Y FTHEIFBARSINFBATURE. PAVYL—F A (T bATS) &, 16 kV DU, HADKENIC
SwFENFLR. P4V L—4% B (B&KHTS) 1. (magnetic coupler) outputs also latched from 16 kV LIEE.
HADSvFENF LD, Vddl, Vdd2 DWLYTNH. KiclEF@AT/IND—F> - Utzwv b (POR) RTINS EE
BUFEUR, 74V L—5 C (BEHNT3) ODFEF. 38074V 0L—% CDEAIE, 15 kV. 17 kV, BKU 21 kv
UARIVT., ZNEIKENICS vy FEsNFEF U, 74V L—4 A, B. C [ZIFIFRUCUNILVTHELIRDFE LD, 74
VU= ClF. AN - Ay MHET DEOEEET—Y - UNIVHDRBILET Ul
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R3: BREBDT7(VL—FDEEEY—Y - T X bOFER

High Voltage Transient across
Sigma-Delta Gnd1-Gnd?2 before Failure
Modulator DUT Number Occurs Failure Mode
Optocoupler U1, Uz, us3 No failure up to 21-kV test limit |No failure observed
Isolator A ul 16 kV Output clock latch permanently high
ue 18 kV Output clock switches permanently on low voltage level
Output data latch permanently low
u3 17 kv Output clock latch permanently high
Output data latch permanently low
Isolator B ul 17 kv Output clock and data latch high. Recover at Vdd1 POR
ue, u3 16 kv, 17 kv Output clock latch low voltage level. Output data switch at
low voltage level. Recover at Vdd2 POR.
Isolator C ul, Uz, u3 21 kV, 15 kv, 17 kv Output clock and data latch permanently low/high

EEEDOEWVNT+ MATS - AIVINZw OGS o /OJ%#ETSH 1 & LT, Broadcom DR— BT+ UATIE.

RELDBRN—ADERBKIVOEERHV Y 1—Y 3 v EXKIRT 5c. EXAEUVTHEAROEVLWIOY JRERY T
T-TIVYERABRZEHRBELUTVE T, £ 4 (F. SS08 NNvr—IERICIMENcoOy VINBEY IT-TIVIE
FE2RD Broadcom HES A /ZRLTWVWET,

&4 : Broadcom @) SSO08 /Ny r—IHRICIMETNI-o 0Oy JAEK. KRR, CMOS ih. SEEY IV - FIVIERER

Broadcom Part Input Full Scale Typical Signal to Typical Offset
Number Input Linear Range Range Clock Frequency | Noise Ratio (SNR) |Temp. Drift (TCVos)
ACPL-C740 +200 mV +320mvV 20 MHz 86 dB 0.3 pv/°C
ACPL-C797 +200 mV +320mvV 10 MHz 78 dB 1.0 pv/°C
ACPL-C797T° +200 mV +320 mV 10 MHz 79 dB —
ACPL-C799 +50mv +80mvV 10 MHz 77 dB 0.3 uv/°c
ACPL-C799T2 +50 mV +80mV 10 MHz 77 dB 0.1 pv/°C

a. Automotive AEC-Q100 qualified and Ta, max. = 125°C.

SEE8H

w o

Later!”, Partial Discharge White Paper.

“Optocoupler Designer's Guide”. Broadcom, av02-4387en_dg_opto_2014-01-03.pdf, Jan 3, 2014.
“ACPL-C740 Optically Isolated Sigma-Delta Modulator”. Broadcom, ACPL-C740-DS103 Data Sheet, Apr 01, 2019.
Chaikin, Stephen (Harris Tuvey). “Ignore Detection of Partial Discharge Failures NOW—Pay Massive Amounts

4. Gingerich, Kevin, and Chris Sterzik. “The ISO72x Family of High-Speed Digital Isolators”. Application Report, Aug

2018.
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