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Si86XX ISOLINEAR USER’'S GUIDE

1. Introduction

The ISOlinear reference design modulates the incoming analog signal, transmits the resulting digital signal through
the Si86xx digital isolator, and filters the resulting output-side data to reconstruct the analog input signal. Key
applications include: isolation amplifier for sensors, ground loop elimination, level shifting, and motor control. The
ISOlinear reference design offers the user an alternative to expensive analog isolation amplifiers, with the added
benefits of competitive performance and greater economy and user-flexibility. This reference design contains three
different cost/performance-optimized analog isolation circuits.

The heart of the ISOlinear reference design is the Si86xx digital isolator. The Si86xx is a family of high-
performance, CMOS-based galvanic isolators designed for industrial, commercial, and medical isolation
applications. With isolation ratings of up to 5 kVrms, these products are available in various channel counts (1/2/3/
4/5/6), speeds up to 150 Mbps, and multiple packaging options, including wide-body SOIC-16, narrow body SOIC-
16, QSOP-16, and SOIC-8.

2. Kit Contents

The Si86xxIsoLin evaluation kit (Si86xxIsoLin-Kit) contains the following:

m Si86xxIsoLin evaluation board (Si86xxIsoLin-EB) featuring multiple Si8630 150 Mbps digital isolators in a wide-
body SOIC-16 package.

2.1. Hardware Overview

The Si86xxlIsoLin reference design board contains three different analog isolation circuits with performance
summarized in Table 1.

Table 1. Performance Summary

Type Input Range | Bandwidth | Resolution THD Gain Input Output Current
V) (kHz) (Bits) (% Input) (VIV) impedance (mA)
kQ)
Circuit 1 1 100 12 0.025 1.04 22 100
Circuit 2 +1 500 10 0.35 0.9 1.2 100
Circuit 3 0.5 250 9 0.2 0.9 1.2 100

A photo of the Si86xxIsoLin reference design board is shown in Figure 1, and a top-level hardware block diagram
is shown in Figure 2.
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As shown in Figure 1, each circuit has analog input and output BNC connectors. Standard banana connectors are
used for applying power to the evaluation board, and each circuit can be individually powered using proper jumper

settings.
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Figure 1. Reference Design Board Photo
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Figure 2. Top-Level Hardware Overview
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3. Required Equipment

The following items are required equipment:

m Two dc power supplies (isolated)

Two red and black banana-to-banana cables

Two standard coaxial cables with male connectors on each end
Si86xxIsoLin evaluation board (board under test)

Si86xxIsoLin User’'s Guide (this document)

3.1. Optional Equipment

The user can test the functionality of a standalone EVB using the following equipment:
m  One four-channel oscilloscope (ex. TDS784A)

m  Spectrum/FFT Analyzer (ex.SR770)

m Signal generator (ex. Agilent 33220A).

4. Hardware Overview and Demo

The Si86xxlIsoLin evaluation board operates from 4.25 to 5.5 V. Each isolated analog circuit is powered up by
jumper settings as shown in Figures 3, 4, and 5 (Circuits 1, 2, and 3, respectively).

Refer to Figure 3:

J1, J4 Connector for +5 V bus (J1) and GND1(J4) plane

J2,J5 Connector for +5 VISO bus (J2) and ISOGND1(J5) plane
J3,J6 Header 2x1, Power supply select for Circuit 1

J7,J8 BNC connector for input (J7) and output (J8) for Circuit 1
Refer to Figure 4:

J11,J12 Connector for GND2 (J11) and ISOGND2 (J12)

J10,J9 Header 2x1, Power supply select for Circuit 2

J13,J14 BNC connector for input (J13) and output (J14) for Circuit 2
Refer to Figure 5:

J15,J16 Header 2x1, Power supply select for Circuit 3

J17,J18 Connector for GND2 (J11) and ISOGND2 (J12)

J19, J20 BNC connector for input (J19) and output (J20) for Circuit 3
4 Rev. 0.1 )
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Figure 3. Circuit 1 Interface
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Figure 5. Circuit 3 Interface

4.1. Common Board Setup

Perform the following steps for a common board setup:

1. Turn on the dc power supplies, and set the output voltage to 5.0 V (500 mA current limit).
2. Connect the red banana cables to each positive output of the power supply and the black banana cable to the

respective negative or 0 V output.

3. Connect the other end of one of the red banana cables to J1 (+5 V) and the other end of the second red banana

cable to J2 (+5 VISO).

It is highly recommended to use a buffer between the signal source and evaluation board as shown in Figure 6 to

avoid any loading issues.

Signal solrca
% SifGlsoLin-EVE —To other circuils
Inpit buMar —
Figure 6. Recommended Input Buffer
6 Rev. 0.1 )
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4.2. Circuit 1 Setup

Perform the following steps for Circuit 1 setup:

1. Connect the other end of the black banana cable to J4(GND1) and J5 (ISOGND1).
2. Shunt jumpers J3 and J6 to apply power to the circuit.

3. Turn ON the dc power supply.
4

. Connect one end of the coaxial cable to J7 (Vin) and the other end to an analog signal source (if buffer is used,
connect the other end to the output of the buffer).

5. Connect one end of the other coaxial cable to J8 (Vout) and the other end to the circuit following. The output
may be connected to the oscilloscope (1 MQ impedance) for initial verification.

6. Figures 7-11 shows various analog signal response of Circuitl.
7. The board under test is ready for transferring signal across the isolation barrier.
8. Make sure the amplitude of the analog source < +1 Vpk and frequency <100 kHz.
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Figure 7. Circuit 1 Waveform (Vin = 2 Vpp, 60 Hz)
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Figure 8. Circuit 1 Waveform (Vin =2 Vpp, 10 kHz)
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Figure 10. Circuit 1 Arbitrary (10 kHz) Waveform Response
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Figure 11. Circuit 1 Cardiac (20 Hz) Waveform Response
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4.3. Circuit 2 Setup

1.

a s~ N

Turn off the dc power supplies if they are not already turned off.

Shunt jumpers J9 and J10 to apply power to the circuit.

Move the other end of the black banana cable to J11(GND) and J12 (ISOGND).
Turn ON the dc power supply.

Connect one end of the coaxial cable to J13 (Vin) and the other end to an analog signal source (if buffer is used,

connect the other end to the output of the buffer).

Connect one end of the other coaxial cable to J14 (Vout) and the other end to the circuit following. The output

may be connected to the oscilloscope (1 MQ impedance) for initial verification.
Figures 12—-16 show various analog signal responses of Circuit 2.

The board under test is ready for transferring signal across the isolation barrier.
Make sure the amplitude of the analog source < +1Vpk and frequency <500 kHz.
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Figure 12. Circuit 2 waveform (Vin =2 Vpp, 10 kHz)
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Figure 13. Circuit 2 Waveform (Vin = 2 Vpp, 500 kHz (-3 dB BW))
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Figure 15. Circuit 2 Cardiac (20 Hz) Waveform Response
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4.4. Circuit 3 Setup

1.

a s~ N

Turn off the dc power supplies, if they are not turned off already.

Shunt jumpers J16 and J15 to apply power to the circuit.

Move the other end of the black banana cable to J17(GND) and J18 (ISOGND)
Turn ON the dc power supply.

Connect one end of the coaxial cable to J19 (Vin) and the other end to an analog signal source (if buffer is used,

connect the other end to the output of the buffer).

Connect one end of the other coaxial cable to J20 (Vout) and the other end to the circuit following. The output

may be connected to the oscilloscope (1 MQ impedance) for initial verification.
Figures 17-21 show the various analog signal responses of Circuit 3.

The board under test is ready to transfer a signal across the isolation batrrier.
Ensure that the amplitude of the analog source < +0.5 Vpk and frequency <250 kHz
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Figure 17. Circuit 3 Waveform (Vin = 1Vpp, 10 kHz)
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Figure 18. Circuit 3 Waveform (Vin = 1 Vpp, 250 kHz (3 dB BW))
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5. Schematics
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6. Bill of Materials

Table 2. Si86xx IsoLinear EVB Bill of Materials

Item | Qty Ref Part Name Mfr Description

1| 2 J1-2 111-0702-001-ND Digkey | CONN: Posggg\f%oNﬁs'NSULATED,
2 | 6 Jll_f;_fl’7_18 111-0703-001-ND Digkey | CONN: PO%{EéNK?ISngVSULATED,
3 | 4 MH1-4 1902EK-ND/H546 Digikey STAND OFF WITH SCREW, RoHS
4 | 2 Us U7 206.12643-2-ND Digikey IC OP AMP 1R4-§ OI:\gOUT QUAD
5 | 1 U3 296-13784-5-ND Digikey ICOPAMP R R INOUT DUAL 8
Jr | e [ ammie | owe |G O e

C2-3, C5, C8,

C10, C12-13,

C15, C17, C22,
| || swmene | o | SRSET TG

C45-47,C52-53,

C56-57, C61
8 | 1 R16 311-2.2KARCT-ND Digikey | RES 22 k% Fsel\ég,osga’slls W, 5%,
o | 1 R12 311-2.2KARCT-ND Digikey | RE>2:2 kgéghég,osgf{sﬂa W, £5%,
10 | 2 R38-39 311-2.7KARCT-ND Digikey RES 2.7 k. S'\é')g %%’5, 1/8 W, +5%,
11 | 4 | R2 R4 R6, RI10 | 311-22.0KCRCT-ND |  Digikey RES 22 kang(’g??z%?J 31/8 W, +1%,
12 | 4 R3, R56-58 311-22BCT-ND Digikey RES 22, gﬁlgﬁ%ﬁf W, £0.5%,
13 | 1 RS 311-681CRCT-ND Digikey | (oo 681 Q(');Nég’ogga LB W, 1%,
14 | 2 ClC4 399-1108-1-ND Digikey CAP,10 pFé(;)?§§§§ARhg|§ésov,0805,-
15 | 1 Cc20 399-1108-1-ND Digikey | AP0 p:&‘?%gggfg‘(‘)ﬁg(’V@SO&
16 6 L1-6 445-1052-6-ND Digikey Inductor, 2.7 uH,SMT, 0805, OR EQ,

RoHS

SILICON LABS

Rev. 0.1
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Table 2. Si86xx IsoLinear EVB Bill of Materials (Continued)

ltem | Qty Ref Part Name Mfr Description
17 | 2 C31 C49 445-1282-1-ND Digikey CAP, ;g?/lp;;?%chg’AggﬁvSOGO31
18 | 1 C54 445-1282-2-ND Digkey | AP ;g?/,p:éci,?%chg,Ag;350603’
19 | 6 | oy cancso | TEWISLND | Digkey | O O Rotis
i 83710-LND | Digkey | oo\ OR EO, Roks
21 | 1 C26 478-6033-1-ND Digikey CAP COEB%/;'\(/'_)'FE, EGS?EE :g.v NPO
22 | 2 C32 C50 478-6033-6-ND Digikey CAP gg\'}@ﬂ% S%OEB,I\IIQZ%S 0603,
25 | 6 | 82134 AGTEELND Digkey | CONM: JACK BEN(;‘: TR, 50 0 PCE,
24 | 1 U2 LTLTA9ESBHPBE | Digikey | LT1719CS8IC COMP R-R I/ SGL
25 | 2 U1 U4 MAX4020ESD+ND | Maxim | IC OP AMP R-R OUT QUAD 14S0IC
26 | 1 us MAX4020ESD+-ND
27 | 3 R61-63 NG POP Digikey RES, NO POP. SMT, 0603, OR EQ,
28 | 3 R53-55 NO POP Digikey RES, NOPOR, M7, 0805, OR EQ
29 | 38 TP1-38 NO POP Digikey TEST ';g';\,‘gg%g,ogt'ﬁsﬁ NO
30 | 5 ngészéﬁz* P1.00KCTR-ND Digikey RES. 1 kaSRMgb??fgél 8 W, £1%,
31 | 1 R15 P1.2KATR-ND Digikey RES, 15;/2':)'\4* IS(l\QA,TIEQgiOSS,, 1/8 W,
2 | 1 R40 P1.6KATR-ND Digikey | (oo HOKY 3“@2,0323’51/8 W, £5%,
33 | 1 R23 P1.6KATR-ND Digikey | RE> 1:60 k% shég,osgﬁ's 1/8 W, +1%,
3 | 5 | RSRIOR®, | oo occro Digikey RES, 10 Q,osRl\AET,Q(’):'JsRo(?',4 1B W, 21%,
20 Rev. 0.1
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Table 2. Si86xx IsoLinear EVB Bill of Materials (Continued)

ltem | Qty Ref Part Name Mfr Description
R1, R7, R18,
R20, R24, R30,
35 | 14 | R33-35,R37, P10.0KCCT-ND Digikey RES 1+Ol'00/ k%’RS,';g’ %io,jélls W
R42, R47, = ’
R50-51
- RES, 100 Q, SMT, 0805, 1/8 W, +5%,
36 2 R59-60 P100ACT-ND Digikey OR EQ, RoHS
- RES, 100 kQ, SMT, 0805, 1/8 W, ?5%,
37 1 R52 P100KACT-ND Digikey OR EQ, RoHS
_ RES, 4.87 kQ, SMT, 0805, 1/8 W,
38 2 R9 R11 P4.87KCCT-ND Digikey +1%, OR EQ, ROHS
- RES, 5.62 kQ, SMT, 0805, 1/8 W,
39 2 R41 R46 P5.62KCCT-ND Digikey +1%, OR EQ, ROHS
R13-14, R25, - RES, 510 Q, SMT, 0805, 1/8 W, £5%,
40 6 R31, R43, R48 P510ACT-ND Digikey OR EQ, RoHS
- CAP, 150 pF, COG, 0603, 50 V , +5%,
41 1 C18 PCC151ACVCT-ND Digikey OR EQ, RoHS
_ CAP, 150 pF, COG, 0603, 50 V , +5%,
42 1 C36 PCC151ACVCT-ND Digikey OR EQ, RoHS
- CAP CERAMIC, 22 pF, NPO, 0805,
43 5 C25, C44 PCC220CNCT-ND Digikey 50 V, +5%, OR EQ, RoHS
C6-7, C9, C11,
C14, C16, C33,
44 14 C39, C41-42, PCC2249CT-ND Digikey CAPlé.(\)/UEELE)(SRbCI:?EES MR!S"_I(;SOS'
C51, C55, C58, T '
C60
- RES, 3.24 kQ), SMT, 0805, 1/8 W,
45 2 R26, R29 RTO805DRDO073K2 Digikey +0.5%, OR EQ, ROHS
J3, J6, J9-10, JUMPER 2POS SNGL 2.54MM, 1X2,
46 1 8 | j15-16, 321-22 | SNT-100-BK-G-ND Samtec GOLD, OR EQ, RoHS
47 1 IC1 Si8630BD-A-IS Silabs 5 kVrms Digital Isolator, 86xx series
48 1 IC3 Si8630ED-A-IS Silabs 5 kVrms Digital Isolator, Si86xx series
49 1 IC2 Si8630ED-A-IS Silabs 5 kVrms Digital Isolator, 86xx series
1 Rev. 0.1 21
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7. Cost

Table 3. Cost Breakdown by Circuit Type

Type Cost ($/10kU)
Circuit 1 ~5.0
Circuit 2 ~4.0
Circuit 3 ~4.0
8. Ordering Guide
Ordering Part Description
Number
SI86ISOLIN-KIT High-performance analog isolation reference design using the Si86xx digital isolators.

22
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Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®,
EFM32®, EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of
Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or
brand names mentioned herein are trademarks of their respective holders.
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