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Si86S6xx/Lxx/Mxx/Qxx/Sxx: Multi-Channel Digital Isolators

Industrial Applications

¢ Industrial automation systems
e Medical electronics

e Isolated switch mode supplies
e |solated ADC, DAC

e  Motor control

e Power inverters

e Communications systems

Automotive Applications

e Onboard chargers

e  Battery management systems
e Charging stations

e Traction inverters

e Hybrid electric vehicles

e  Battery electric vehicles

Key Features

¢ High-speed operation: DC to 150 Mbps
e No start-up initialization required
e  Wide supply voltage: 2.25to 5.5 V
*  Up to 6000 Vg, isolation
e Reinforced IEC 60747-17 rating
e High electromagnetic immunity
e Low power and sleep mode options
e  Tri-state outputs with enable
e Schmitt trigger + CMOS threshold inputs
e Selectable fail-safe mode: Default high- or low-output
(ordering option)
e  Precise timing (typical)
- 10 ns propagation delay
- 3.5 ns pulse width distortion
¢ Transient Immunity of 100 kV/us (min)
e  AEC-Q100 qualification
e Wide temperature range: —40 to 125 °C
e RoHS-compliant packages
- WBSOIC-16
- NBSOIC-16
- QSOP-16
e Automotive-grade ordering part numbers
(OPNs) available
- AIAG compliant PPAP documentation support
- IMDS and CAMDS listing support

Safety Regulatory Approvals (Pending)

e UL 1577 recognized
- Up to 6000 Vgpys for 1 minute.

e CSA certification conformity

- IEC 62368-1 (reinforced insulation)
e VDE certification conformity

- |IEC 60747-17 (reinforced)

- EN 62368-1 (reinforced insulation)
e CQC certification approval

- GB4943.1-2011

Description

Skyworks' family of robust, high-speed, low-power, multi-
channel digital isolators are CMOS devices offering substan-
tial data rate, propagation delay, power, size, reliability, and
external BOM advantages over legacy isolation technolo-
gies. All have CMOS thresholds and Schmitt trigger inputs
for high noise immunity and only require VDD bypass capac-
itors. Data rates up to 150 Mbps are supported, and all
devices achieve typical propagation delays of 10 ns. This
family includes SPI and QSPI capabilities with direction con-
trol pin options. Enable inputs provide a single point control
for enabling and disabling outputs. Low power operating
modes are provided to optimize power savings.

A sleep mode option is included to help conserve power by
shutting down active circuits by external pin control.
Options include a choice of isolation ratings (3.75 and

6.0 kVRps)- A fail-safe operating mode controls the default
output state during power loss. All products are safety certi-
fied by UL, CSA, VDE, and CQC. Products in wide-body pack-
ages support voltages of 6.0 kVgy,s with one minute
withstand capability per UL 1577. Automotive Grade is avail-
able. These products are built using automotive-specific
flows at all steps in the manufacturing process to ensure the
robustness and low defectivity required for automotive
applications.

Skyworks Green™ products are compliant with
all applicable legislation and are halogen-free.

@ . For additional information, refer to Skyworks
Definition of Green™, document number
SQ04-0074.
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1. Pin Descriptions

Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 1. Si865S63x Pinouts
vDD1 [ 1 | 16 | VDD2 vDD1 [ 1 | VDD2
GND1 [ 2 | 15 | GND2 GND1[ 2 |
—_ —
Al [ > .g 12] B1 A1 [ > _CIEJ
s TS 5 e e - (EHS
A3 [ |- é 2] B3 a3 [ > _é
s [ D> 5 11] B4 A4|I§ [ ]45
(%] )
NC [7 10] EN2 EN1[ 7|
GND1 [ 8| 9 | GND2 GND1 [ s | 9 | GND2

Si865640/L40

Si865641/L41

vDD1 [ 1 |
GND1 [ 2 |
A1 [ 3]
A2 [4]
A3 [5 |
A4 [6 |
EN1 [ 7 |
GND1

HE
XMTR

HE
XMTR

HE
ROVR

HE
ROVR

-
!

Isolation Barrier

VDD2

Si865642/L42

Figure 2. Si86564x/L4x Pinouts
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 4. Si86566x Pinouts
Table 1. Si86S6x/Lx/Mx Pin Descriptions
Name Type Description

VvDD1 Supply Side A power supply
GND1 Ground Side A ground
Alto A6 Digital I/O Side A digital I/O
EN1/EN2 Digital input Side A/B active high output enable
SMb Digital input Sleep mode active low for OPNs Si86SMx
NC — Not connected
GND2 Ground Side B ground
B1to B6 Digital I/0 Side B digital I/0
VvDD2 Supply Side B power supply
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 5. Si865541/51 Pinouts
Table 2. Si865541/51 Pinout Description

Name Type Description
VDD1 Supply Main side (Side A) power supply pin
GND1 Ground Main side supply ground pin
MCSb Digital input Main side SPI bus chip select, active low input pin
MCLK Digital input Main side SPI CLK input pin

MO Digital input Main side input pin

Mi Digital output Main side output pin

NC (Si865541)

Not connected

RST (Si865S51)

Digital input

Reset

ISO_RST (Si86SS51)

Digital output

Isolated reset

GND2 Ground Secondary side supply ground pin
Sl Digital output Secondary side output pin
SO Digital input Secondary side input pin
SCLK Digital output Secondary side SPI CLK isolated output pin
SCSb Digital output Secondary side SPI bus chip select, isolated output pin
VvDD2 Supply Secondary side power supply pin

Skyworks Solutions, Inc. ¢ Phone [949] 231-3000 e sales@skyworksinc.com e www.skyworksinc.com

206553A e Skyworks Proprietary Information e Products and Product Information are Subject to Change without Notice

April 24, 2023
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Figure 6. Si865Q44 Pinout

Table 3. Si865Q44 Pinout Description

Name Type Description
VvDD1 Supply Main side (Side A) power supply pin
EN_A Digital input Output enable for side A
Ax Digital I/0 1/0 pins for side A
DIR Digital input Input pin, sets channel direction for all channels
GND1 Ground Main side (Side A) supply ground
GND2 Ground Secondary side (Side B) supply ground
ISO_DIR Digital output Isolated DIR signal output
Bx Digital I/0 1/0 pins for side B
EN_B Digital input Output enable for side B
VDD2 Supply Secondary side (Side B) power supply pin
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

2. Functional Description

2.1. Theory of Operation

The operation of an Si865x channel is analogous to that of an opto coupler, except an RF carrier is modulated
instead of light. This simple architecture provides a robust isolated data path and requires no special consider-
ations or initialization at start-up. A simplified block diagram for a single Si86Sx channel is shown in Figure 7.

Transmitter Receiver

RF
DSCILLATOR

. Semiconductor=

A D MODULATOR | — EaSEE? Isolation | InepopulaTor ‘{\ B
drrier

Figure 7. Simplified Channel Diagram

A channel consists of an RF Transmitter and RF Receiver separated by a semiconductor-based isolation barrier.
Referring to the transmitter, input A modulates the carrier provided by an RF oscillator using on/off keying. The
Receiver contains a demodulator that decodes the input state according to its RF energy content and applies the
result to output B via the output driver. This RF on/off keying scheme is superior to pulse code schemes as it pro-
vides best-in-class noise immunity, low power consumption, and improved immunity to magnetic fields. See the
following figure for more details.

Input Signal

.' Modulation Signal

Output Signal

Figure 8. Modulation Scheme
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3. Device Operation and System Overview

Si86S6xx/Lxx/Mxx/Qxx/Sxx

Device behavior during start-up, normal operation, and shutdown is shown in Figure 9, “Device Behavior during
Startup,” on page 10, where UVLO+ and UVLO- are the respective positive-going and negative-going thresholds.
Refer to the following tables to determine outputs when power supply (VDD) is not present and for logic condi-

tions when enable pins are used.

Table 4. Si8656x/Lx/Mx Logic Operation

VI Input®23 EN/SMb3 VDDI State**>% | vDDO State®>® | VO Output®? Comments
H H or open P P H
L H or open P P L Normal operation
X L P P Hi-Z
L8 Default low options
X X upP P
HO Default high options
X X P upP up? Upon transition of VDDO from unpowered

to powered, VO returns to correct state.

1. Vjand Vg are the input and output terminals of any one channel. VDDI and VDDO are the power supplies on the input and output sides respectively.

2. X =Not Applicable; H = Logic High; L = Logic Low; Hi-Z = High Impedance; UD = Undetermined
3. EN1/EN2 enable pins control the state of all outputs on the same side as the pin as stated in table above. For options with sleep mode 1, EN1/EN2 enable pins also turn off
circuits on that side, allowing for a low power mode. The SMb pin controls the state of all outputs on the device, including ones on the isolated side, as well as allowing the
device to be in low power mode as described in “2.1. Theory of Operation” on page 7.
4. “Powered” state (P) is defined as 2.25V < VDD < 5.5 V.
5. “Unpowered” state (UP) is defined as VDD < 2.25 V.
6. Note that an 1/0 can power the die for a given side through an internal diode if its source has adequate current.
7. UD = Undetermined. Refer to Figure 9, “Device Behavior during Startup,” on page 10, the start-up time from unpowered state, below 1.7 V (RSTB) threshold to powered
state, is 0.3 ms. If VDDO only dips below 2.1 V (VDDOK level in Figure 3.1) but stays above RSTB level, the start-up time is 1 ps.
Table 5. Si86SS Logic Operation
VI Input®? VDDI State VDDO State34 VO Output™-? Comments
H P P H X
Normal operation
L P P L
L Default low options
X up P - -
H Default high options
Upon transition of VDDO from unpowered to powered, V
X P upP uD® P p p o
returns to correct state.
1. V,and Vg are the input and output terminals of any one channel. VDDI and VDDO are the power supplies on the input and output sides respectively.
2. X =not applicable; H = Logic High; L = Logic Low; Hi-Z = High Impedance.
3. “Powered” state (P) is defined as 2.25V <VDD < 5.5 V.
4. “Unpowered” state (UP) is defined as VDD <2.25 V.
5. UD = Undetermined. Refer to Figure 9, “Device Behavior during Startup,” on page 10, the start-up time from unpowered state, below 1.7 V (RSTB) threshold to powered
state, is 0.3 ms. If VDDO only dips below 2.1 V (VDDOK level in Figure 3.1) but stays above RSTB level, the start-up time is 1 ps.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 6. Si865Qx Logic Operation

Ax Bx! DIR'! |ISO_DIR! | EN_A! | EN_B! Vool Vb2 Notes
- - - State? State3
X Hi-z H H X L P P Direction is set as input = A; output = B
L L H H X H P P Direction is set as input = A; output =B
H H H H X H P P Direction is set as input = A; output = B
Hi-Z X L L L X P P Direction is set as input = B; output = A
L L L L H X P P Direction is set as input = B; output = A
H H L L H X P P Direction is set as input = B; output = A
ub X X L X X up P Direction is not set properly if any supply is UP*
X ub X ub X X P upP Direction is not set properly if any supply is UP*

. X=Not Applicable; H = Logic High; L = Logic Low; Hi-Z = High Impedance; UD = Undetermined.
. “Powered” state (P) is defined as 2.25V < VDD < 5.5 V.

. “Unpowered” state (UP) is defined as VDD <2.25 V.

. 100 kQ weak pulldown on 1/0 when the VDD is UP.

A wWN R

3.1. Device Startup, UVLO, and Reset Functionality

Outputs are held low during powerup until VDD is above the UVLO threshold for time period tSTART. Following
this, the outputs follow the states of inputs. The start-up time of the device is estimated to be 0.3 ms due to the
device initialization time. During this time, the outputs will have a 100 kQ pulldown resistor that will pull the out-
puts low. After stabilization, the outputs will transition to the default output state indicated by the particular
product option.

Undervoltage Lockout (UVLO) is provided to prevent erroneous operation during device startup and shutdown or
when VDD is below its specified operating circuits range. Side A and Side B each have their own undervoltage
lockout monitors. Each side can enter or exit UVLO independently. For example, referring to the figure below,
Side A unconditionally enters UVLO when VDD1 falls below VDD1(UVLO-) and exits UVLO when VDD1 rises above
VDD1(UVLO+). Side B operates the same as Side A with respect to its VDD2 supply.

Along with UVLO, each side has its own self biased circuitry that can detect supply going low enough and issue a
complete reset of the part. This is done to avoid loss of device configuration for the particular product option.
Referring to the figure below, Side A goes into reset as soon as VDD1 goes below RSTB— (~1.7 V) and comes out of
reset when VDD1 goes above RSTB+. When the supply voltage is above RSTB+ the device configuration is re-
loaded. Side B operates the same as Side A with respect to its VDD2 supply.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 9. Device Behavior during Startup
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 10. Device Behavior during Normal Operation

3.2. Layout Considerations

To ensure safety in the end-user application, high-voltage circuits (i.e., circuits with >30 VAC) must be physically
separated from the safety extra-low-voltage circuits (SELV is a circuit with <30 VAC) by a certain distance (creep-
age/clearance). If a component, such as a digital isolator, straddles this isolation barrier, it must meet those
creepage/clearance requirements and provide a sufficiently large high-voltage breakdown protection rating
(commonly referred to as working voltage protection). Table 14, “Insulation and Safety-Related Specification,” on
page 36 and Table 16, “IEC 60747-17 Insulation Characteristics for Si86Sx,” on page 37 detail the working voltage
and

creepage/clearance capabilities of the Si86Sx and detail the component standards (UL1577, IEC 60747-17), which
are readily accepted by certification bodies to provide proof for end-system specifications requirements. Refer to
the end-system specification (61010-1, 62368-1, 60601-1, etc.) requirements before starting any design that uses
a digital isolator.

3.2.1. Supply Bypass

The Si86Sx family requires 0.1 and 10 puF bypass capacitors between VDD1 and GND1 and VDD2 and GND2.
The capacitor should be placed as close as possible to the package. To enhance the robustness of a design, the
user may also include resistors (50 to 300 Q ) in series with the inputs and outputs if the system is excessively
noisy.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

3.2.2. Output Pin Termination

The nominal output impedance of an isolator driver channel is approximately 50 Q, £40%, which is a combination
of the value of the on-chip series termination resistor and channel resistance of the output driver FET. When
driving loads where transmission line effects will be a factor, output pins should be appropriately terminated with
controlled-impedance PCB traces.

3.3. Fail-Safe Operating Mode

Si86Sx devices feature a selectable (by ordering option) mode whereby the default output state (when the input
supply is unpowered) can either be a logic high or logic low when the output supply is powered.

See Table 4, “Si8656x/Lx/Mx Logic Operation,” on page 8 and “10. Ordering Information” on page 50 for more
information.

3.4. Device Features and System Overview

3.4.1. Low-Power Mode Operation

The Si86SLx devices are optimized for lower-power operation compared to the Si86S6x options. Typically, they
consume 0.25 mA per channel less current in quiescent mode. The pinouts are no different than the Si8656x
options. This mode is always turned on for these devices. The architecture is tuned in favor of power savings
rather than higher performance in terms of timing specifications. Refer to “4. Electrical Specifications” on page 18
for details on Low Power mode timing specifications.

3.4.2. Sleep Mode Operation

This new feature is very useful for power savings without compromising on performance. Instead of trading off
data rate or CMTI performance for power savings, these options provide an SMb pin that can be used to put the
device in sleep mode when not in operation. For example, the Si865M42 is a four-channel device with two
forward channels and two reverse channels. The left, “A”, side of the device has an SMb pin which when driven
high (or left unconnected) enables the device but when driven low puts the device into sleep mode with 750 pA
per side. In this mode, one isolation channel is always active to read the status of the SMb pin and to restart the
device when SMb is driven high or left open.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx
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Figure 11. Sleep Mode Operation
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

3.4.3. SPI Operation for Si865Sx

The Si86SSx are SPI compatible devices. The non-isolated or main (controller) side input pins are MCSb (main side
SPI chip select), MCLK (main side SPI clock), and MO (main side SPI MOSI). The non-isolated or main side output
pin is MI (main side SPI MISO). The isolated or secondary (peripheral) side output pin is SCSb (secondary side SPI
chip select), SCLK (secondary side SPI clock), and SI (secondary side SPI MOSI). The isolated or secondary side
input pin is SO (secondary side SPI MISO). The Si86SS51 has an extra isolated digital channel that can be used for
signals like Interrupt or Reset. For details, refer to “AN1359: Design Considerations for the Si86Sx Family”.

vDD1 VDD2
| MCSb SCsb >
MAIN P>| McLK SCLK | SECONDARY
CONTROLLER »| Mo ] »| CONTROLLER
« M SO |-
5i865541
N T—
GND1 GND2

Figure 12. Basic SPI
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Figure 13. SPI Arrangement with Buffered Ml
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

3.4.4. Custom QSPI Implementation Mode

The Si865Q44 is a five-channel device with four reversible channels and one forward direction channel (DIR_IN).
The DIR_IN pin when driven high configures the device for signal flow from Side A to Side B. The DIR_OUT pin
provides an isolated copy of the DIR_IN state. The DIR_IN pin when driven low configures the device for signal
flow from B to A. Each side of the device also has an enable pin (EN_A, EN_B), which when driven high enables
the transmitter and receiver circuits, and when driven low configures the outputs as tristate. A 10 kQ pull up
resistor to the corresponding VDD is recommended for each enable pin.

The direction control feature of the Si865Q44 can be useful in implementing a bidirectional (reversible)
isolated bus.

Quad SPI is commonly used for faster data transfer from low pin count external memory. It is similar to SPI, but it
has four data lines instead of two (MOSI and MISQO), and the data lines operates in half-duplex mode with all four
lines either reading or writing four bits of data on the same clock edge. Because QSPI operates in half-duplex, the
Si865Q44 can be used for the data lines as it provides direction control of four isolated channels.
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[ A S St At s

| 15| EN_B
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HF
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Figure 14. Si865Q44 Configuration
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3.4.5. Input Noise Filters with Deglitch Times of 36 ns

Si86S6xx/Lxx/Mxx/Qxx/Sxx

The Si86S64x (4-channel) family is orderable with input deglitch filters which have delay times of 36 ns.

These filters remove undesirable noise pulses (glitches) from the input signal so that the isolator only produces an
output for a valid input. Any input pulse which lasts less than the deglitch time will not be passed by the filter.
Any other input pulse will be passed by the filter and delayed by the filter delay time. See Figure 15 below.

The figure shows a positive noise pulse, but negative pulses will also be filtered out.

Filter Delay tq

Input Pulse Width < t4

No output

Input Pulse Width = t4

Output delayed by t4

Input Pulse Width > t4

Output delayed by t4

N\

ty

N\

\

AN

Figure 15. Input Noise Filter Functionality
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4. Electrical Specifications

Table 7. Absolute Maximum Ratings'2

Si86S6xx/Lxx/Mxx/Qxx/Sxx

Parameter Symbol Min Max Unit
Storage temperature TSTG —65 150 °C
Operating temperature Ta -40 125 °C
Junction temperature T — 150 °C
Supply voltage VvDD1, VvDD2 -0.5 7.0 Vv
Supply voltage ramp-up VDD1, VDD2 — 1 V/us
Input voltage Vi -0.5 VDD + 0.5 Vv
Output voltage VO -0.5 VDD +0.5 Vv
Output current drive channel 10 - 10 mA
ESD HBM — 6 kv
ESD CDM — 0.5 kv
ESD3 IEC 61000-4-2 contact discharge — 8000 Vv
Lead solder temperature (10 s) — 260 °C

1. Performance is guaranteed only under the conditions listed in this Table and is not guaranteed over the full operating or storage temperature ranges. Operation at elevated

temperatures may reduce reliability of the device.

2. Exposure to maximum rating conditions for extended periods may reduce device reliability. There is no damage to device with only one parameter set at the limit and all
other parameters set at or below their nominal value. Exceeding any of the limits listed here may result in permanent damage to the device.
3. Testis performed across the isolation barrier with device in two-terminal configuration, with pins on each side shorted together. Tested per IEC 61000-4-2 contact discharge.

ESD Handling: Industry-standard ESD handling precautions must be adhered to at all times to avoid damage to this device.

Table 8. Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Junction operating temperature T - — 150 °C
Ambient operating temperature® Ta -40 25 125 °C
Supply voltage VvDD1, VDD2 2.25 — 5.5 Vv

1. The maximum ambient temperature is dependent on data frequency, output loading, number of operating channels, and supply voltage. The maximum junction tempera-
ture is a limitation, and the maximum ambient temperature for any given condition can be calculated as shown in “5.1. Estimating Maximum Ambient Temperature” on

page 35.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 9. Electrical Characteristics (General)®
Tp=-401t0 125 °C; VDD1, VDD2 as specified in Table 8 above.

Parameter Symbol Co:;?:ion Min Typ Max Unit

VDD undervoltage threshold VDDyy4 VDD1, VDD2 rising 2.10 2.18 2.25

VDD undervoltage threshold VDDyy— VDD1, VDD2 falling 1.98 2.05 2.12 Vv
VDD undervoltage hysteresis VDDyys 105 131 160 mV
Input hysteresis Viys 0.15 x VDDx — — Vv
High level input voltage Vig 0.7 x VDDx — — \Y
Low level input voltage Vi — — 0.3 x VDDx Vv
High level output voltage Vor lop =—4 mA VDD1, VDD2-0.4 — — \%
Low level output voltage VoL lor=4 mA - — 0.4 v
Output impedance Zg — 50 — Q

1. Performance is guaranteed only under the conditions listed in this Table and is not guaranteed over the full operating or storage temperature ranges. Operation at elevated
temperatures may reduce reliability of the device.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 10. Electrical Characteristics (VDD = 5.0 V)!
VDD1 =5.0V £10%, VDD2 = 5.0 V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit
Si865630Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) _ 0.70 | 0.85 A
IDD2 VI = 0(Bx), 1(Ex) 219 | 2.76
IDD1 VI = 1(Bx), O(Ex) 2.47 | 3.03
IDD2 VI = 1(Bx), O(Ex) 2.29 2.83
IDD1 _ e o= 1.58 1.93
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 226 28 mA
Si865631Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) _ 1.28 | 1.56 mA
IDD2 VI = 0(Bx), 1(Ex) 1.84 2.27
IDD1 VI = 1(Bx), O(Ex) 2.54 3.00
IDD2 VI = 1(Bx), O(Ex) 2.25 | 3.02
IDD1 _ c o _ 192 | 2.29
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. 220 266 mA
Si865640Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) _ 0.84 | 1.02 mA
IDD2 VI = 0(Bx), 1(Ex) 2.83 3.56
IDD1 VI = 1(Bx), O(Ex) 3.24 | 3.95
IDD2 VI = 1(Bx), O(Ex) 296 | 3.64
IDD1 _ c o _ 2.04 | 2.8
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. 293 365 mA
Si865641Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) _ 132 | 1.68 mA
IDD2 VI = 0(Bx), 1(Ex) 229 | 2.96
IDD1 VI = 1(Bx), O(Ex) 3.17 4.04
IDD2 VI = 1(Bx), O(Ex) 3.00 | 3.79
IDD1 _ Co= 2.26 2.87
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 266 340 mA
Si86SW41Bx
IDD1 VI = 0(Bx), 1(Ex) 1.35 | 181
IDD2 VI = 0(Bx), 1(Ex) — | 2330 A
IbD1 VI = 1(Bx), O(Ex) ii’é ggé
:BB% VI = 1(Bx), O(Ex) Sas 307
D2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. 276 355
Si865642Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) _ 1.86 | 2.41 mA
IDD2 VI = 0(Bx), 1(Ex) 1.89 | 2.44
IDD1 VI = 1(Bx), O(Ex) 3.12 3.97
IDD2 VI = 1(Bx), O(Ex) 312 | 3.97
IDD1 _ C o= 2.53 3.23
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 255 326 mA
Si86S640Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) _ 1.08 | 1.23 mA
IDD2 VI = 0(Bx), 1(Ex) 3.05 3.81
IDD1 VI = 1(Bx), O(Ex) 353 | 4.13
IDD2 VI = 1(Bx), O(Ex) 3.18 3.89
IDD1 _ e o= 2.31 2.67
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 315 391 mA

20

Skyworks Solutions, Inc. ¢ Phone [949] 231-3000 e sales@skyworksinc.com e www.skyworksinc.com

206553A e Skyworks Proprietary Information e Products and Product Information are Subject to Change without Notice

April 24, 2023




Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 10. Electrical Characteristics (VDD = 5.0 V)! (Continued)
VDD1 =5.0V £10%, VDD2 = 5.0 V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ | Max Unit
Si86S641Fx, Hx VI = 0(Bx), 1(Ex) 155 | 1.87
IDD1 VI = 0(Bx), 1(Ex) _ 252 | 3.14 A
:ggi VI = 1(Bx), O(Ex) 3.42 | 411
o002 VI = 1(Bx), O(Ex) 332 | 3.94
IDD1 _ - 251 | 3.01
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 290 356 mA
SiB65642Fx, Hx VI = 0(Bx), 1(Ex) 212 | 257
IDD1 VI =0(Bx), 1(Ex) _ 214 | 260 A
:ggi VI =0(Bx), 1(Ex) 3.41 | 4.07
o002 VI = 0(Bx), 1(Ex) 3.42 | 4.09
IDD1 _ - 2.80 | 3.36
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 281 337 mA
$i865L40Bx, Ex VI = 0(Bx), 1(Ex) 079 | 096
IDD1 VI = 0(Bx), 1(Ex) _ 207 | 283 |
:BB% VI =0(Bx), 1(Ex) 2.89 | 3.54
1002 VI = 0(Bx), 1(Ex) 213 | 2.67
IDD1 _ T 1.85 | 2.24
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 214 271 mA
Si86SLA1Bx, Ex VI = 0(Bx), 1(Ex) 107 | 135
Ibb1 VI = 0(Bx), 1(Ex) . 169 | 218 A
:ggi VI = 0(Bx), 1(Ex) 263 | 3.25
003 VI = 0(Bx), 1(Ex) 225 | 2.83
IDD1 _ - 187 | 231
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 1.99 253 mA
Si865L42Bx, Ex VI = 0(Bx), 1(Ex) 146 | 1.85
IDD1 VI =0(Bx), 1(Ex) _ 148 | 1.86 A
:ggi VI = 1(Bx), O(Ex) 254 | 3.5
o002 VI = 1(Bx), 0(Ex) 256 | 3.17
IDD1 _ T~ 2.04 | 2.54
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 2.04 253 mA
$i865M40Bx, Ex VI = 0(Bx), 1(Ex) 151 | 1.85
IDD1 VI = 0(Bx), 1(Ex) 3.50 | 4.47
IDD2 VI = 1(Bx), O(Ex) _ 3.95 | 4.89 A
IDD1 VI = 1(Bx), O(Ex) 3.63 | 457
:ggi SMb = 0 (sleep mode) 0.78 0.95
IDD2 SMb =0 (sleep mode) 1.19 1.68
IDD1 _ e - 273 | 3.36
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 359 156 mA
Si86SM41Bx, Ex VI = 0(Bx), 1(Ex) 207 | 2.62
IbD1 VI =0(Bx), 1(Ex) 293 | 3.73
e VI = 1(Bx), O(Ex) | 3901 | 492 A
IDD1 VI = 1(Bx), O(Ex) 3.64 | 4.53
:BB% SMb = 0 (sleep mode) 077 | 097
IDD2 SMb = 0 (sleep mode) 1.20 1.53
IDD1 _ - 3.01 | 3.78
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. - 330 116 mA
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Table 10. Electrical Characteristics (VDD = 5.0 V)! (Continued)

Si86S6xx/Lxx/Mxx/Qxx/Sxx

VDD1 =5.0V £10%, VDD2 = 5.0 V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit
Si865M428Bx, Ex VI = 0(Bx), 1(Ex) 262 | 336
IDD1 VI = 0(Bx), 1(Ex) 252 | 3.23
IDD2 VI = 1(Bx), O(Ex) . 3.89 | 4.92 A
IDD1 VI = 1(Bx), O(Ex) 3.78 | 477
:ggi SMb =0 (sleep mode) 0.77 | 0.98
IDD2 SMb = 0 (sleep mode) 1.20 1.54
IDD1 _ e 329 | 418
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 317 402 mA
$i865541Bx, Ex VI = 0(Bx), 1(Ex) 137 | 176
IDD1 VI = 0(Bx), 1(Ex) | 243 | 315 A
:BB% VI = 1(Bx), O(Ex) 312 | 401
o002 VI = 1(Bx), O(Ex) 3.13 | 3.95
IDD1 _ co= 226 | 2.88
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 230 35 mA
$i86SS51Bx, Ex VI = 0(Bx), 1(Ex) - 152 | 1.89
IDD1 VI = 0(Bx), 1(Ex) — 299 | 3.84 A
:ggi VI = 1(Bx), O(Ex) — 3.89 | 4.73
o0 VI = 1(Bx), O(Ex) — 3.72 | 465
IDD1 _ - 258 | 3.13
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 340 230 mA
5i865Q44Bx, Ex VI = 0(Bx), 1(Ex), DIR = 1 3.82 | 485
IbD1 VI = 0(Bx), 1(Ex), DIR = 1 3.47 | 445
IDD2 VI = 1(Bx), O(Ex), DIR = 1 6.87 | 8.51
IDD1 VI = 1(Bx), O(Ex), DIR = 1 _ 3.60 | 451 A
IDD2 VI =0(Bx), 1(Ex), DIR=0 3.05 | 3.91
IDD1 VI = 0(Bx), 1(Ex), DIR =0 3.76 | 4.83
:ggi VI = 1(Bx), O(Ex), DIR =0 319 | 3.99
003 VI = 1(Bx), O(Ex), DIR = 0 6.81 | 8.48
IDD1 All Inputs = 500 kHz square wave; 5.51 6.84 A
IDD2 C, =15 pF on all outputs; DIR = 1. - 3.55 4.49 m
IDD1 All Inputs = 500 kHz square wave; 2.40 3.18 A
IDD2 C_ =15 pF on all outputs; DIR = 0. - 3.89 4.97 m
Si865660Bx, Ex VI = 0(Bx), 1(Ex) 096 | 1.16
IDD1 VI = 0(Bx), 1(Ex) | 205 | 5.09 A
:ggi VI = 1(Bx), O(Ex) 455 | 556
eSS VI = 1(Bx), O(Ex) 424 | 523
IDD1 _ e 275 | 3.33
1DD2 All Inputs = 500 kHz square wave; C_ = 15 pF on all outputs. — 11 535 mA
$i865661Bx, Ex VI = 0(Bx), 1(Ex) 153 | 1.87
IDD1 VI = 0(Bx), 1(Ex) _ 351 | 4.47 A
:ggi VI = 1(Bx), O(Ex) 461 | 552
o0 VI = 1(Bx), O(Ex) 428 | 531
IDD1 _ - 3.09 | 3.70
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 303 203 mA
Si865S662Bx, Ex VI = 0(Bx), 1(Ex) 1.99 2.38
IDD1 VI =0(Bx), 1(Ex) _ 293 | 3.66 A
:ggi VI = 1(Bx), O(Ex) 4.47 | 5.24
o002 VI = 1(Bx), O(Ex) 427 | 513
IDD1 _ e 325 | 3.83
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 362 141 mA
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 10. Electrical Characteristics (VDD = 5.0 V)! (Continued)
VDD1 =5.0V £10%, VDD2 = 5.0 V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit
Si86SW62Bx
IDD1 V1= 0(Bx), 1(Ex) 268 | 378
IDD2 VI =0(Bx), 1(Ex) 498 | 559
IDD1 VI =1(Bx), O(Ex) ~ | 452 | 536 | M
IDD2 VI =1(Bx), O(Ex) 353 | 210
IDD1 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. : :
IDD2 3.76 4.60
i Bx, E
Si865663Bx, Ex VI = 0(Bx), 1(Ex) 259 | 3.40
:[D,B% VI = 0(Bx), 1(Ex) _ 2.59 | 3.40 A
VI = 1(Bx), O(Ex) 455 | 579
:BB% VI = 1(Bx), O(Ex) 455 | 579
IDD _ .C = _ 3.56 4.53
IDD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. 356 453 mA
Timing Characteristics
Data rate Si86SxxxB/Ex — — 150 Mbps
Data Rate Si86SxxxF/Hx — — 10 Mbps
Pulse width Si86SxxxB/Ex Minimum pulse width guaranteed to be transmitted 6.7 _ _ ns
to output.
. . Minimum pulse width guaranteed to be transmitted _ _
Pulse width Si86SxxxF/Hx to output. 100 ns
ropagation delay (Si86SxxxB/Ex PHL tPLH ee Figure 17, “Propagation Delay Timing,” on page 33. . ns
P ion delay (Si86SxxxB/E t t See Fi 17, “P ion Delay Timing,” 33 6.5 9 14
Pulse width distortion
(|51865XXXB/|EX) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 2 ns
tpLH — tpHL
Pulse width distortion
(Si86SWx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 2.5 ns
[tpun = tnL |
Propagation delay skew _
(Si86SxxXB/Ex) tpsk(p-p) 20 45 ns
Channel-channel skew
(Si86SxxxB/EX) tpsk - 08 2 ns
g%%ziig%’hgflay toyw thy See Figure 17, “Propagation Delay Timing,” on page 33. 31.5 36 42 ns
Pulse width distortion
(Si86SxxxF/Hx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 2 ns
[tpin = tonL |
Propagation delay skew (Si86SxxxF/Hx) tPSK(P_P)Z — 2.0 4.5 ns
Channel-channel skew (Si86SxxxF/Hx) tpsk — 1.5 4 ns
Propagation delay skew . “ . o,
(Si86SLx, low power mode) tonw tpn See Figure 17, “Propagation Delay Timing,” on page 33. 7.0 11.5 19.5 ns
Pulse width distortion
(Si86SLx, low power mode) PWD See Figure 17, “Propagation Delay Timing,” on page 33. - - 7 ns
[tpun = tnL |
Propagation delay skew _
(Si86SLx, low power mode) tpsk(p-p) 20 45 ns
Channel-channel skew t _ 15 7 ns
(Si865Lx, low power mode) PSK )
Direction transition delay (Si865Qx) tpir 36 55 80 ns
o C_ =15pF
t L — . —
Output rise time r See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
. C =15pF
t L — —
Output fall time f See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 10. Electrical Characteristics (VDD = 5.0 V)! (Continued)
VDD1 =5.0V £10%, VDD2 = 5.0 V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit

Peak eye diagram jitter Yir(pk) — 350 — ps
Common mode transient immunity

. See Figure 19, “Common-Mode Transient Immunity Test Cir- _ _
Si8ESxxxB/Ex CMTI cuit,” on page 34 . 100 kV/us

R VI=VDDor0OV
Si86SxxxF/Hx VCM = 1500 V 150 — —
Enable to data valid ten1 See Figure 16, “ENABLE Timing Diagram,” on page 33. - 12 20 ns
SMb to sleep mode delay (Si86SMx) tsm See Figure 18, “SMb Timing,” on page 34. — 14 23 ns
Enable to data tri-state ten2 See Figure 16, “ENABLE Timing Diagram,” on page 33. — 11 17 ns
SMb to wake-up from sleep mode twuy See Figure 18, “SMb Timing,” on page 34. — 700 1800 ns
Input power loss to valid default output tsp See Figure 10, “Device Behavior during Normal Operation, _ 2.0 12 ns

on page 11.
See Figure 10, “Device Behavior during Normal Operation,”

Start-up time3 tsTaRT ey v on p\;lge 1L11.I ¢ P I - — 300 us
Input leakage current I -9 — +9 UA
EN, SMb, MCSb, DIR input current lennr TenL Veny = Vig or Vi, — — 90 HA

1. Performance is guaranteed only under the conditions listed in this Table and is not guaranteed over the full operating or storage temperature ranges. Operation at elevated
temperatures may reduce reliability of the device.

2. tpsy(p-p) is the magnitude of the difference in propagation delay times measured between different units operating at the same supply voltages, load, and
ambient temperature.

3. Start-up time is the time period from the application of power to the appearance of valid data at the output. The device initialization time is included in the tsart
specification above.

Table 11. Electrical Characteristics (VDD = 3.3 V)!
VDD1 =3.3V +10%, VDD2 = 3.3V £10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min Typ | Max Unit
Si865630Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.66 | 0.81
IDD2 VI = 0(Bx), 1(Ex) — 216 | 2.72 mA
IDD1 VI = 1(Bx), O(Ex) 2.43 2.98
IDD2 VI = 1(Bx), O(Ex) 225 | 2.78
IDD1 _ .C = 1.54 1.87
\DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 291 276 mA
Si86S631Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.25 1.51
IDD2 VI = 0(Bx), 1(Ex) — 1.8 2.22 mA
IDD1 VI = 1(Bx), O(Ex) 2.5 2.95
IDD2 VI = 1(Bx), O(Ex) 2.48 2.97
IDD1 _ . C o= 1.88 2.23
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 215 56 mA
Si865640Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.81 | 0.97
IDD2 VI = 0(Bx), 1(Ex) — 2.8 3.51 mA
IDD1 VI = 1(Bx), O(Ex) 3.2 3.89
IDD2 VI = 1(Bx), O(Ex) 292 | 3.64
IDD1 - . C o= 2 2.4
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 288 357 mA
Si86S641Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.28 | 1.64
IDD2 VI = 0(Bx), 1(Ex) — 226 | 291 mA
IDD1 VI = 1(Bx), O(Ex) 3.13 3.97
IDD2 VI = 1(Bx), O(Ex) 296 | 3.73
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 11. Electrical Characteristics (VDD = 3.3 V)! (Continued)
VDD1 =3.3V +10%, VDD2 = 3.3V +10%, Tp =—40to 125 °C

Parameter Symbol Test Condition Min Typ | Max Unit
IDD1 _ P 2.22 2.8
\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 261 333 mA
Si86SW41Bx
IDD1 VI = 0(Bx), 1(Ex) 1.30 1.75
IDD2 _ 2.27 3.01
VI = 0(Bx), 1(Ex)
IDD1 _ — 3.47 4.23 mA
VI = 1(Bx), O(Ex)
IDD2 _ 3.11 3.89
IDD1 VI = 1(Bx), O(Ex) 239 | 2.99
\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. 269 324
Si865642Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.83 2.37
IDD2 VI = 0(Bx), 1(Ex) — 1.85 | 2.39 mA
IDD1 VI = 1(Bx), O(Ex) 3.08 | 3.91
IDD2 VI = 1(Bx), O(Ex) 3.08 3.91
IDD1 _ o= 2.48 3.15
\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 55 319 mA
Si86S640Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 1.04 | 1.18
IDD2 VI = 0(Bx), 1(Ex) — 3.01 3.76 mA
IDD1 VI = 1(Bx), O(Ex) 349 | 4.06
IDD2 VI = 1(Bx), O(Ex) 3.14 | 3.85
IDD1 _ . C o= 2.26 2.61
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 31 383 mA
Si86S641Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 1.51 | 1.83
IDD2 VI = 0(Bx), 1(Ex) - 249 | 3.09 mA
IDD1 VI = 1(Bx), O(Ex) 3.38 4.05
IDD2 VI = 1(Bx), O(Ex) 3.19 | 3.88
IDD1 _ o 2.46 2.94
\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 785 35 mA
Si86S642Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 2.09 2.52
IDD2 VI = 0(Bx), 1(Ex) — 211 | 2.55 mA
IDD1 VI = 1(Bx), O(Ex) 337 | 4.02
IDD2 VI = 1(Bx), O(Ex) 3.38 4.03
IDD1 _ o= 2.75 3.29
\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 276 33 mA
Si86SL40Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.76 | 0.91
IDD2 VI = 0(Bx), 1(Ex) — 2.04 2.59 mA
IDD1 VI = 1(Bx), O(Ex) 2.85 | 3.47
IDD2 VI = 1(Bx), O(Ex) 209 | 2.62
IDD1 _ . C o= 1.8 2.17
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 508 263 mA
Si86SL41Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.04 1.3
IDD2 VI = 0(Bx), 1(Ex) — 1.65 | 2.13 mA
IDD1 VI = 1(Bx), O(Ex) 2.59 3.2
IDD2 VI = 1(Bx), O(Ex) 221 | 2.78
IDD1 _ o 1.82 2.25
\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 104 246 mA
Si86SL42Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.43 1.81
IDD2 VI = 0(Bx), 1(Ex) — 1.44 | 1.82 mA
IDD1 VI = 1(Bx), O(Ex) 2.5 3.08
IDD2 VI = 1(Bx), O(Ex) 2.52 3.11
IDD1 _ o= 1.99 2.47
\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 199 247 mA
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 11. Electrical Characteristics (VDD = 3.3 V)! (Continued)
VDD1 =3.3V +10%, VDD2 = 3.3V +10%, Tp =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit

Si86SM40Bx, Ex

IDD1 VI = 0(Bx), 1(Ex) 1.48 | 1.81

IDD2 VI = 0(Bx), 1(Ex) 3.46 4.41

IDD1 VI = 1(Bx), O(Ex) — 391 | 481 mA

IDD2 VI = 1(Bx), O(Ex) 3.59 45

IDD1 SMb = 0 (sleep mode) 0.73 0.88

IDD2 SMb = 0 (sleep mode) 1.15 1.61

IDD1 _ P 2.69 3.29

\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 354 243 mA
Si86SM41Bx, Ex

IDD1 VI = 0(Bx), 1(Ex) 2.03 2.57

IDD2 VI = 0(Bx), 1(Ex) 2.9 3.68

IDD1 VI = 1(Bx), O(Ex) - 3.86 | 4.85 mA

IDD2 VI = 1(Bx), O(Ex) 3.6 3.68

IDD1 SMb = 0 (sleep mode) 0.72 0.90

IDD2 SMb = 0 (sleep mode) 1.17 1.47

IDD1 _ . C o= 2.96 3.71

1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 325 208 mA
Si86SM42Bx, Ex

IDD1 VI = 0(Bx), 1(Ex) 258 | 3.31

IDD2 VI = 0(Bx), 1(Ex) 249 | 3.19

IDD1 VI = 1(Bx), O(Ex) — 3.85 4.85 mA

IDD2 VI = 1(Bx), O(Ex) 3.74 | 471

IDD1 SMb = 0 (sleep mode) 0.72 0.91

IDD2 SMb = 0 (sleep mode) 1.16 1.49

IDD1 _ o= 3.23 4.09

\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 312 395 mA
Si86SS41Bx, Ex

IDD1 VI = 0(Bx), 1(Ex) 131 | 1.69

IDD2 VI = 0(Bx), 1(Ex) — 3.09 3.1 mA

IDD1 VI = 1(Bx), O(Ex) 3.08 | 3.95

IDD2 VI = 1(Bx), O(Ex) 3.09 3.9

IDD1 _ .C = 2.22 2.81

1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 275 351 mA
Si86SS51Bx, Ex

IDD1 V) = 0(Bx), 1(Ex) 147 | 181

IDD2 V| =0(Bx), 1(Ex) — 296 | 3.79 mA

IDD1 V, = 1(Bx), O(Ex) 3.85 | 467

IDD2 V, = 1(Bx), O(Ex) 3.68 4.59

IDD1 - o= 2.57 3.12

1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 335 122 mA
Si865Q44Bx, Ex

IDD1 VI = 0(Bx), 1(Ex), DIR = 1 3.78 | 4.08

IDD2 VI =0(Bx), 1(Ex), DIR =1 344 | 441

IDD1 VI = 1(Bx), O(Ex), DIR = 1 6.81 | 8.42

IDD2 VI = 1(Bx), O(Ex), DIR = 1 — 357 | 4.47 mA

IDD1 VI = 0(Bx), 1(Ex), DIR = 0 3.00 | 3.84

IDD2 VI = 0(Bx), 1(Ex), DIR =0 3.72 | 4.78

IDD1 VI = 1(Bx), O(Ex), DIR = 0 3.13 | 3.92

IDD2 VI = 1(Bx), O(Ex), DIR =0 6.75 | 7.46

IDD1 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs; _ 5.41 6.71 A

IDD2 DIR=1. 351 | 4.44 m

IDD1 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs; _ 2.57 3.36 A

IDD2 DIR=0. 3.82 | 4.88 m
Si865660Bx, Ex

IDD1 VI = 0(Bx), 1(Ex) 0.93 1.11

IDD2 VI = 0(Bx), 1(Ex) — 401 | 5.03 mA

IDD1 VI = 1(Bx), O(Ex) 45 5.48

IDD2 VI = 1(Bx), O(Ex) 4.2 5.18

IDD1 _ C o= 2.71 3.27

\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 114 514 mA
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Table 11. Electrical Characteristics (VDD = 3.3 V)! (Continued)

Si86S6xx/Lxx/Mxx/Qxx/Sxx

VDD1 =3.3V +10%, VDD2 = 3.3V +10%, Tp =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit
Si865661Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.50 | 1.82
IDD2 VI = 0(Bx), 1(Ex) — 3.48 4.42 mA
IDD1 VI = 1(Bx), O(Ex) 456 | 5.44
IDD2 VI = 1(Bx), O(Ex) 424 | 525
IDD1 - C = _ 3.04 | 3.62
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. 387 285 mA
Si865662Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 195 | 2.34
IDD2 VI = 0(Bx), 1(Ex) — 2.89 | 361 mA
IDD1 VI = 1(Bx), O(Ex) 4.42 5.17
IDD2 VI = 1(Bx), O(Ex) 423 | 5.07
IDD1 _ e o= 3.20 3.75
\DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 357 235 mA
Si86SW62Bx
IDD1 VI = 0(Bx), 1(Ex) 1.98 2.50
IDD2 _ 2.90 3.73
VI = 0(Bx), 1(Ex)
IDD1 _ — 490 5.51 mA
VI = 1(Bx), O(Ex)
IDD2 _ 4.45 5.29
IDD1 VI = 1{Bx), O(Ex) 345 | 4.00
\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. 363 450
Si865663Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 2.53 3.35
IDD2 VI = 0(Bx), 1(Ex) — 253 | 3.35 mA
IDD1 VI = 1(Bx), O(Ex) 447 | 571
IDD2 VI = 1(Bx), O(Ex) 4.47 5.71
IDD1 _ L C = 3.49 4.48
\DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs. — 349 4.48 mA
Timing Characteristics
Data rate Si86SxxxB/Ex — — 150 Mbps
Data rate Si86SxxxF/Hx — — 10 Mbps
. . Minimum pulse width guaranteed to be transmitted _ _
Pulse width Si86SxxxB/Ex to output. 6.7 ns
Pulse width Si86SxxxF/Hx Minimum pulse width guaranteed to be transmitted 100 _ _ ns
to output.
Propagation delay (Si86SxxxB/Ex) toyr tpiy | See Figure 17, “Propagation Delay Timing,” on page 33. 6 9 15 ns
Pulse width distortion
(Si86SxxxB/Ex) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 3 ns
[tph — tepe |
Pulse width distortion
(Si86SWx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 3.5 ns
[torh — tou |
Propagation delay skew _
(Si86SxxxB/Ex) tpsk(p-p) 20 45 ns
Channel-channel skew (Si86SxxxB/Ex) tpsk — 0.9 3 ns
Propagation delay (Si86SxxxF/Hx) toyw thiy | See Figure 17, “Propagation Delay Timing,” on page 33. 31 36 42 ns
Pulse width distortion
(Si86SxxxF/Hx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 3 ns
[tprn = tenL|
Propagation delay skew (Si86SxxxF/Hx) tpsk(p-p) — 2.0 4.5 ns
Channel-channel skew (Si86SxxxF/Hx) tpsk — 1.5 3.5 ns
Propagation delay . “ . s,
(Si86SL low-power mode) toyL tpiy | See Figure 17, “Propagation Delay Timing,” on page 33. 7 12 20 ns
Pulse width distortion
(Si86SLx, low-power mode) PWD See Figure 17, “Propagation Delay Timing,” on page 33. - - 7 ns
[tprn = tonL |
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 11. Electrical Characteristics (VDD = 3.3 V)! (Continued)
VDD1 =3.3V +10%, VDD2 = 3.3V +10%, Tp =—40to 125 °C

Parameter Symbol Test Condition Min Typ Max Unit
Propagation delay skew 2 _
(Si86SLx, low-power mode) tesk(p-p) 20 45 ns
Channel-channel skew
(Si86SLx, low-power mode) tpsk - L5 55 ns
Direction transition
Delay (Si865Qx) toir 37 57 &3 ns
L C_=15pF

t L — —

Output rise time r See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
. C, =15pF

t L — . —
Output fall time f See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
Peak eye diagram jitter tm(pK) — 350 — ps
Common mode transient immunity See Figure 19, “Common-Mode Transient Immunity Test Cir-
Si86SxxxB/Ex CMTI cuit,” on page 34 100 — — kV/ps

VI=VDDor0OV
Si86SxxxF/Hx VCM = 1500 V 150 — —
Enable to data valid ten1 See Figure 16, “ENABLE Timing Diagram,” on page 33 — 17 27 ns
SMb to sleep mode delay (Si86SMx) tsm See Figure 18, “SMb Timing,” on page 34 — 15 25 ns
Enable to data tri-state ten2 See Figure 16, “ENABLE Timing Diagram,” on page 33 — 12 19 ns
SMb to wake-up from sleep mode twu See Figure 18, “SMb Timing,” on page 34 — 1100 1900 ns
Input power loss to valid default output top See Figure 10, “Device Behavior during Normal Operation, _ 8.0 12 ns
on page 11.
. See Figure 10, “Device Behavior during Normal Operation,”

Start-up time> tsTaRT on pagge 11, J P — — 300 us
Input leakage current I -7 — +7 HA
EN, SMb, MCSb, DIR input current lenms TENL VENx =V, orV, — — 60 HA

1. Performance is guaranteed only under the conditions listed in this Table and is not guaranteed over the full operating or storage temperature ranges. Operation at elevated
temperatures may reduce reliability of the device.
2. tpsyp.p) is the magnitude of the difference in propagation delay times measured between different units operating at the same supply voltages, load, and

ambient temperature.
3. Start-up time is the time period from the application of power to the appearance of valid data at the output. The device initialization time is included in the tgragt

specification above.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 12. Electrical Characteristics (VDD = 2.5 V)!
VDD1 =2.5V +£10%, VDD2 = 2.5V +£10%, Tp =—40to 125 °C

Parameter Symbol Test Condition Min | Typ | Max | Unit
Si865630Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.64 | 0.79
IDD2 VI = 0(Bx), 1(Ex) — 214 | 2.7 mA
IDD1 VI = 1(Bx), O(Ex) 241 | 2.96
IDD2 VI = 1(Bx), O(Ex) 223 | 276
IDD1 _ o= 1.52 1.85
1DD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs. — 219 271 mA
Si865631Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.23 | 15
IDD2 VI = 0(Bx), 1(Ex) — 1.78 2.19 mA
IDD1 VI = 1(Bx), O(Ex) 248 | 2.93
IDD2 VI = 1(Bx), O(Ex) 2.46 | 2.95
IDD1 _ e o= 1.85 2.21
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 213 258 mA
Si865640Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.79 | 0.96
IDD2 VI = 0(Bx), 1(Ex) — 2.77 | 3.49 mA
IDD1 VI = 1(Bx), O(Ex) 3.17 3.86
IDD2 VI = 1(Bx), O(Ex) 29 | 358
IDD1 _ e o= 1.97 2.38
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 785 354 mA
Si865641Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.27 1.62
IDD2 VI = 0(Bx), 1(Ex) — 223 | 2.89 mA
IDD1 VI = 1(Bx), O(Ex) 3.1 | 3.95
IDD2 VI = 1(Bx), O(Ex) 2.93 3.72
IDD1 _ e o= 2.19 2.77
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 259 33 mA
Si86SW41Bx
IDD1 VI = 0(Bx), 1(Ex) 1.28 1.72
IDD2 _ 2.08 2.97
VI = 0(Bx), 1(Ex)
IDD1 _ — 3.41 4.19 mA
VI = 1(Bx), O(Ex)
IDD2 _ 3.06 3.86
IDD1 Vi = 1(Bx), O(Ex) 234 | 292
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. 266 339
Si865642Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.81 | 2.35
IDD2 VI = 0(Bx), 1(Ex) — 1.83 2.37 mA
IDD1 VI = 1(Bx), O(Ex) 3.06 | 3.88
IDD2 VI = 1(Bx), O(Ex) 3.06 | 3.88
IDD1 _ - | 245 | 312
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. 245 312 mA
Si86S640Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 1.02 | 1.17
IDD2 VI = 0(Bx), 1(Ex) — 299 | 3.74 mA
IDD1 VI = 1(Bx), O(Ex) 3.46 4.03
IDD2 VI = 1(Bx), O(Ex) 3.12 | 3.82
IDD1 _ e o= 2.24 2.58
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 307 38 mA
Si86S641Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 1.49 1.81
IDD2 VI = 0(Bx), 1(Ex) — 2.46 | 3.07 mA
IDD1 VI = 1(Bx), O(Ex) 3.36 | 4.03
IDD2 VI = 1(Bx), O(Ex) 3.16 3.86
IDD1 _ e o= 2.44 2.92
1DD2 All Inputs = 500 kHz square wave; C_ = 15 pF on all outputs. — 28 3218 mA
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 12. Electrical Characteristics (VDD = 2.5 V)! (Continued)
VDD1 =2.5V +10%, VDD2 = 2.5V +10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min | Typ | Max | Unit
Si86S642Fx, Hx
IDD1 VI = 0(Bx), 1(Ex) 2.07 | 251
IDD2 VI = 0(Bx), 1(Ex) — 2.09 2.53 mA
IDD1 VI = 1(Bx), O(Ex) 3.35 | 3.99
IDD2 VI = 1(Bx), O(Ex) 335 | 4.01
IDD1 _ o= 2.72 3.26
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 273 397 mA
Si86SL40Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 0.74 | 0.89
IDD2 VI = 0(Bx), 1(Ex) — 2.02 | 257 mA
IDD1 VI = 1(Bx), O(Ex) 2.83 3.45
IDD2 VI = 1(Bx), O(Ex) 208 | 26
IDD1 _ C = 1.78 2.15
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 206 26 mA
Si86SL41Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.02 1.29
IDD2 VI = 0(Bx), 1(Ex) — 1.63 | 2.11 mA
IDD1 VI = 1(Bx), O(Ex) 257 | 317
IDD2 VI = 1(Bx), O(Ex) 2.19 2.76
IDD1 _ = 1.8 2.22
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 197 244 mA
Si86SL42Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.41 | 1.79
IDD2 VI = 0(Bx), 1(Ex) — 1.42 1.8 mA
IDD1 VI = 1(Bx), O(Ex) 2.48 | 3.07
IDD2 VI = 1(Bx), O(Ex) 2.49 | 3.08
IDD1 _ P 1.96 2.44
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 197 241 mA
Si86SM40Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.45 | 1.78
IDD2 VI = 0(Bx), 1(Ex) 3.44 | 438
IDD1 VI = 1(Bx), O(Ex) — 3.87 4.78 mA
IDD2 VI = 1(Bx), O(Ex) 3.57 | 4.47
IDD1 SMb =0 (sleep mode) 0.70 0.86
IDD2 SMb =0 (sleep mode) 1.14 1.58
IDD1 _ = 2.66 3.26
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 351 144 mA
Si86SM41Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 2.01 | 255
IDD2 VI = 0(Bx), 1(Ex) 2.87 3.66
IDD1 VI = 1(Bx), O(Ex) — 3.84 | 4.82 mA
IDD2 VI = 1(Bx), O(Ex) 357 | 445
IDD1 SMb =0 (sleep mode) 0.69 0.88
IDD2 SMb =0 (sleep mode) 1.15 1.46
IDD1 _ .C = 2.93 3.67
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 323 206 mA
Si86SM42Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 2.56 3.29
IDD2 VI = 0(Bx), 1(Ex) 2.47 | 3.16
IDD1 VI = 1(Bx), O(Ex) — 3.82 | 4.83 mA
IDD2 VI = 1(Bx), O(Ex) 3.72 4.68
IDD1 SMb =0 (sleep mode) 0.69 0.88
IDD2 SMb =0 (sleep mode) 1.15 1.48
IDD1 _ e o= 3.2 4.06
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 31 392 mA
Si86SS41Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.29 | 1.66
IDD2 VI = 0(Bx), 1(Ex) - 2.38 | 3.08 mA
IDD1 VI = 1(Bx), O(Ex) 3.06 3.93
IDD2 VI = 1(Bx), O(Ex) 3.07 | 3.88
IDD1 _ .C = 2.21 2.79
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 273 348 mA
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 12. Electrical Characteristics (VDD = 2.5 V)! (Continued)
VDD1 =2.5V +10%, VDD2 = 2.5V +10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min | Typ | Max | Unit
Si865S51Bx, Ex
IDD1 V)= 0(Bx), 1(Ex) 144 | 178
IDD2 V| =0(Bx), 1(Ex) — 294 | 3.77 mA
IDD1 V, = 1(Bx), O(Ex) 3.82 | 4.64
IDD2 V, = 1(Bx), O(Ex) 3.66 4.57
IDD1 _ e o= 2.56 3.11
\DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 332 219 mA
Si865Q44Bx, Ex
IDD1 VI = 0(Bx), 1(Ex), DIR = 1 376 | 4.77
IDD2 VI = 0(Bx), 1(Ex), DIR = 1 3.42 | 439
IDD1 VI = 1(Bx), O(Ex), DIR = 1 6.75 | 8.36
IDD2 VI = 1(Bx), O(Ex), DIR = 1 - 3.55 | 4.45 mA
IDD1 VI = 0(Bx), 1(Ex), DIR =0 297 | 3.81
IDD2 VI = 0(Bx), 1(Ex), DIR = 0 3.70 | 4.76
IDD1 VI = 1(Bx), O(Ex), DIR = 0 3.10 | 3.88
IDD2 VI = 1(Bx), O(Ex), DIR = 0 6.70 | 8.33
IDD1 _ e o= . _ 5.34 6.63
1DD2 All Inputs = 500 kHz square wave; C = 15 pF on all outputs; DIR = 1. - 319 i1 mA
IDD1 _ .C = . _ 2.64 3.45
IDD2 All Inputs = 500 kHz square wave; C| = 15 pF on all outputs; DIR = 0. — 377 2383 mA
Si865660Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 091 | 1.10
IDD2 VI = 0(Bx), 1(Ex) — 399 | 5.01 mA
IDD1 VI = 1(Bx), O(Ex) 446 | 5.45
IDD2 VI = 1(Bx), O(Ex) 4.18 | 5.16
IDD1 _ = 2.68 3.23
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — a1 51 mA
Si865661Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.48 | 1.80
IDD2 VI = 0(Bx), 1(Ex) — 3.46 | 4.40 mA
IDD1 VI = 1(Bx), O(Ex) 453 | 541
IDD2 VI = 1(Bx), O(Ex) 422 | 5.23
IDD1 _ C o= 3.00 3.59
1DD2 All Inputs = 500 kHz square wave; C; = 15 pF on all outputs. — 384 132 mA
Si865662Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 1.93 | 2.32
IDD2 VI = 0(Bx), 1(Ex) - 2.88 | 3.59 mA
IDD1 VI = 1(Bx), O(Ex) 439 | 5.14
IDD2 VI = 1(Bx), O(Ex) 421 | 5.05
IDD1 _ e o= 3.17 3.73
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 354 132 mA
Si86SW62Bx
IDD1 VI = 0(Bx), 1(Ex) 1.94 2.46
IDD2 _ 2.68 3.69
VI = 0(Bx), 1(Ex)
IDD1 _ — 4.83 5.45 mA
IDD2 VI = 1(Bx), O(Ex) aa0 | 25
IDD1 VI = 1(Bx), O(Ex) 338 | 3.93
IDD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. 363 111
Si865663Bx, Ex
IDD1 VI = 0(Bx), 1(Ex) 2.5 3.31
IDD2 VI = 0(Bx), 1(Ex) — 25 | 331 mA
IDD1 VI = 1(Bx), O(Ex) 4.42 5.66
IDD2 VI = 1(Bx), O(Ex) 4.42 | 5.66
IDD1 _ e o= 3.47 4.42
1DD2 All Inputs = 500 kHz square wave; C, = 15 pF on all outputs. — 346 14> mA
Timing characteristics
Data rate Si86SxxxB/Ex — — 150 Mbps
Data rate Si86SxxxF/Hx — — 10 Mbps
Pulse width Si86SxxxB/Ex Minimum pulse width guaranteed to be transmitted to output. 6.7 — — ns
Pulse width Si86SxxxF/Hx Minimum pulse width guaranteed to be transmitted to output. 100 — — ns
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 12. Electrical Characteristics (VDD = 2.5 V)! (Continued)
VDD1 =2.5V +10%, VDD2 = 2.5V +10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min | Typ | Max | Unit
(F’S'}%%Ziii'g?‘zgflay tonL thH See Figure 17, “Propagation Delay Timing,” on page 33. 8 11 18 ns
Pulse width distortion
(Si86SxxxB/Ex) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 2 ns
[tpLy — tpmL|
Pulse width distortion
(Si86SWx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — - 3.5 ns
ItpLr — tpm|
Propagation delay skew _

(Si86SxxXB/Ex) tpsk(p-p) 20 45 ns
Channel-channel skew
(Si865xxXB/EX) tesk N ns
P tion del
(S:%ZZ?:o:E/T—Ix)e & tpHL tpLH See Figure 17, “Propagation Delay Timing,” on page 33. 33 39 45 ns
Pulse width distortion
(Si86SxxxF/Hx) PWD See Figure 17, “Propagation Delay Timing,” on page 33. — — 2 ns
[tpLy — tpmL|
Propagation delay skew _
(Si86SxxxF/Hx) tpsk(p-p) 2.0 4.5 ns
Channel-channel skew
(Si86SxxXxXF/Hx) tesk - |73 ns
(F’Sri%%;;gLitII%r\]N(—jslo%er mode) tpHL e See Figure 17, “Propagation Delay Timing,” on page 33. 9 14 23 ns
Pulse width distortion
(Si86SLx, low-power mode) PWD See Figure 17, “Propagation Delay Timing,” on page 33. - - 7 ns
[tprn = topc|
Propagation delay skew 2 _
(Si86SLx, low-power mode) Epsk(p-p) 20 4.5 ns
Channel-channel skew t _ 16 6 ns
(Si86SLx, low-power mode) PsK '
Direction transition dela
(Si865Qx) Y toiR : 40 | 64 | 95 ns
o C_=15pF

t L — —

Output rise time r See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
) C, =15 pF

t L — . —
Output fall time f See Figure 17, “Propagation Delay Timing,” on page 33. 25 ns
Peak eye diagram jitter tr(pK) — 350 — ps
fg?srir:;? inr:ﬁ(:r(\:ljnity See Figure 19, “Common-Mode Transient Immunity Test Circuit,” on page 34
Si86SxxxB/Ex cMTl VI=VDDor 0V 100 — — kV/us
Si86SxxxF/Hx VCM = +1500 V 150 — —
Enable to data valid ten1 See Figure 16, “ENABLE Timing Diagram,” on page 33 — 29 44 ns
(Ssl\i/élgbeg?ws)!;eep mode delay tswm See Figure 18, “SMb Timing,” on page 34 — 19 30 ns
Enable to data tri-state ten2 See Figure 16, “ENABLE Timing Diagram,” on page 33 — 16 27 ns
ﬂ:’;’p";‘g’jﬁe'“p from twu See Figure 18, “SMb Timing,” on page 34 — | 1400 | 2100 ns
Input power loss to valid tsp See Figure 10, “Device Behavior during Normal Operation,” on page 11. — 8.0 12 ns

default output
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Table 12. Electrical Characteristics (VDD = 2.5 V)! (Continued)
VDD1 =2.5V +10%, VDD2 = 2.5V +10%, T, =—40to 125 °C

Parameter Symbol Test Condition Min | Typ | Max | Unit

Start-up time3 tsTART See Figure 10, “Device Behavior during Normal Operation,” on page 11. — — 300 us
Input leakage current I -7 - +7 A
EN, SMb, MCSb, DIR I | VENx =
h , x=VyorV, — —
input current ENH- TENL BRI 45 KA
1. Performance is guaranteed only under the conditions listed in this Table and is not guaranteed over the full operating or storage temperature ranges. Operation at elevated

temperatures may reduce reliability of the device.
2. tpsk(p-p) is the magnitude of the difference in propagation delay times measured between different units operating at the same supply voltages, load, and

ambient temperature.
3.

Start-up time is the time period from the application of power to the appearance of valid data at the output. The OTP initialization time is included in the tsrart
specification above.

high

EN . 50% 7/— —_—— e —_——— &\_

i€— ten1 —> et P

Output / o \

B e

Outputs tristate and pulled down
(50 Q), transmitters off

Figure 16. ENABLE Timing Diagram

Typical [ |
Input

Typical
Output

Figure 17. Propagation Delay Timing
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Outputs tristate and

Output :
pulled down (1 kQ),
transmitters off
Figure 18. SMb Timing
3to5V
Supply
Si865x
vDD1 VDD2

Input L —

Signal ——e— INPUT  QUTPUT »
Switch

1~ 3to5V
Isolated
Supply Oscilloscope
GND1 GND2
Isolated .
<~ Ground _ High Voltage Output
B In Differential [——
put
- Probe

Vem Surge
Output
High Voltage
Surge Generator

Figure 19. Common-Mode Transient Immunity Test Circuit
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5. Typical Characteristics

The typical performance characteristics depicted in the following diagrams are for information purposes only.
Refer to Electrical Characteristics tables for actual specification limits. All typical characteristics data is valid for
nominal VDD and ambient temperature of 25 °C. For typical IDD, please refer to the Isolator Power Consumption
Calculator provided on the Skyworks web site.

5.1. Estimating Maximum Ambient Temperature

Ta(max) = Timax — P X 6ja. 8) values are specified in Table 18, “Thermal Characteristics,” on page 38.

P = total power dissipated by package in W. Values for any OPN and operating condition can be obtained using the
Skyworks Isolator Power Consumption Calculator.

13 18

2121 2 16

) )

g 1 4 3.3V g
4 3V

5 5 14 ’

© 10 ©

g 50V g

& ' & 12 5.0V

o 9 1 o

8 T T T 10 T T T
0 50 100 0 50 100
Temperature ( °C) Temperature ( °C)
Figure 20. Si86S6x Propagation Delay vs. Temperature Figure 21. Si86SLx Propagation Delay vs. Temperature

Table 13. Regulatory Information (Pending)®

CSA

The Si86Sx is certified under CSA. For more details, see master contract number 232873.

62368-1: Up to 600 Vg)s reinforced insulation working voltage; up to 1000 Vg5 basic insulation working voltage.

60601-1: Up to 250 Vgps Working voltage and two means of patient protection (MOPP).

VDE

The Si86Sx is certified under VDE. For more details, see file 5028467.

IEC60747-17: Up to 2121 Vpeak for reinforced insulation working voltage.

62368-1: Up to 600 Vg)s reinforced insulation working voltage; up to 1000 Vg5 basic insulation working voltage.

UL

The Si86Sx is certified under UL1577 component recognition program. For more details, see file E257455.

Rated up to 6.0 kVgps, V|so isolation voltage for basic protection.
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Table 13. Regulatory Information (Pending)® (Continued)

cQc

The Si86Sx is certified under GB4943.1-2011.

Rated up to 250 Vgys reinforced insulation working voltage at 5000 meters tropical climate.

1. Regulatory Certifications apply to >2.5 kVgys rated devices which are production tested to 3.0 kVgs for 1 sec. Regulatory certifications apply to 3.75 kVgys rated devices
which are production tested to 4.5 kVpys for 1 sec. Regulatory certifications apply to 6.0 kVgys rated devices which are production tested to 7.2 kVgys for 1 s. For details,

see “10. Ordering Information” on page 50.

Table 14. Insulation and Safety-Related Specification

Value
Parameter Symbol Test Condition Unit
WB SOIC-16 NB SOIC-16 QSOP-16

Nominal external air gap (clearance) CLR 8.0 3.9 3.6 mm
Nominal external tracking (creepage) CRP 8.0 39 3.6 mm
Minimum internal gap (internal clearance) DTI 0.036 0.036 0.036 mm
Tracking resistance CTl or PTI IEC60112 600 600 600 VRrms
Erosion depth ED 0.019 0.019 0.031 mm
Resistance (input-output)® Rio Test voltage = 500 V 1012 1012 1012 Q
Capacitance (input-output)® Co f=1MHz 2.0 2.0 2.0 pF
Input capacitance? G 4.0 4.0 4.0 pF

1. To determine resistance and capacitance, the Si86Sx is converted into a 2-terminal device. Pins on Side A are shorted together to form the first terminal and pins on Side B

are shorted together to form the second terminal. The parameters are then measured between these two terminals.

2. Measured from input pin to ground.

Table 15. IEC 60664-1 Rating s

Specification

Parameter Test Conditions
WB SOIC-16 NB SOIC-16 QSOP-16
Basic isolation group Material group | | |
Rated mains voltages < 150 Vs I-Iv -V I-Iv
Rated mains voltages < 300 Vs -1V 11 -1
Installation classification .
Rated mains voltages < 600 Vs I-Iv I-11 -1l

Rated mains voltages < 1000 Vg5
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Table 16. IEC 60747-17 Insulation Characteristics for Si86Sx*

Characteristic
Parameter Symbol Test Condition Unit
WB SOIC-16 | NB SOIC-16 QSOP-16
Maximum working insulation voltage Viowm 1500 1500 1500 Verms
Method b1
. L . (VIORM x 1.875 = VPR, 100%
Maximum repetitive isolation voltage Viorm Production Test, for 1 5, 2121 2121 2121 Vpeak
Partial Discharge < 5 pC)
Method b1 (Vigpm X 1.875 = Vpg,
Input to output test voltage Ver 100% Production Test, for 1 second, 3976 3976 3976 Vpeak
Partial Discharge < 5 pC)
Maximum transient isolation voltage Viorm [t=60s 8000 4000 4000 Vpeak
. . . Tested with 1.3 x Vj;p or 10 kV minimum
V, IMP \Y
Maximum surge isolation voltage 10SM and 1.2 us/50 pis profile 10400 10400 10400 peak
Maximum impulse voltage Vimp 8000 5514 5090 Vpeak
Pollution degree DIN VDE 0110 2 2 2
Insulation resistance Rs TAMB =Ts, V|g =500 V >10° >10° >10° Q
1. Maintenance of the safety data is ensured by protective circuits. The Si86Sx provides a climate classification of 40/125/21.
Table 17. IEC 60747-17 Safety Limiting Values'?
Max
Parameter Symbol Test Condition Unit
WB SOIC-16 | NB SOIC-16 | QSOP-16
Safety temperature Ts 150 150 150 °C
Safety input, output, or supply current Is Refer to 8, in Table 18, 350 339 316 mA
Safety input, output, or total power Ps V)=5.5V,T;=150°C, Ty =25°C 1894 1865 1712 mw

1. Maximum value allowed in the event of a failure; also see the thermal derating curve in Figure 22, “(NB SOIC-16) Thermal Derating Curve, Dependence of Safety Limiting

Current,” on page 38.

2. The Si86Sx is tested with IDD1 = IDD2 = 5.5 V; T; = 150 °C; C, = 15 pF, input a 150 Mbps 50% duty cycle square wave.
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Table 18. Thermal Characteristics

Parameter Symbol WB SOIC-16 NB SOIC-16 QSOP-16 Unit
IC junction-to-air thermal resistance CIN 66 67 73
IC junction-to-board thermal resistance 655 35 30 43
IC junction-to-case thermal resistance 6)c 24 20 31 °c/W
Thermal characterization parameter to report the
difference between junction temperature and the w 33 29 43
temperature of the board measured at the top surface of B
the board.
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Figure 22. (NB SOIC-16) Thermal Derating Curve,
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6. Package Handling Information

Since the device package is sensitive to moisture absorption, it is baked and vacuum packed before shipping.
Instructions on the shipping container label regarding exposure to moisture after the container seal is broken
must be followed. Otherwise, problems related to moisture absorption may occur when the part is subjected to
high temperature during solder assembly.

The Si86S6x are rated to Moisture Sensitivity Level 2 (MSL2) at 260 °C for all packages except WB SOIC-16, which
is rated to Moisture Sensitivity Level 3 (MSL3) at 260 °C.

They can be used for lead or lead-free soldering. For additional information, refer to Skyworks Application Note,
“PCB Design and SMT Assembly/Rework Guidelines,” Document Number 101752.

Care must be taken when attaching this product, whether it is done manually or in a production solder reflow
environment. Refer to Standard SMT Reflow Profiles: JEDEC Standard J-STD-020.
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7. Package Outline

7.1. Package Outline (WB SOIC-16)

SEATING PLANE
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=

oo |C|D
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E L 2x 8 TIPS
16X b

[ [dad@[C]A-B[D]

—a o /M +”k .
v Rininininininin] ]__ JK—C}LL'

SEATING PLANE
SEE VIEW "A” /

Figure 25. WB SOIC-16 Package
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Table 19. WB SOIC-16 Package Diagram Dimensions 12,34

Dimension Min Max
A — 2.65
Al 0.10 0.30
A2 2.05 —
b 0.31 0.51
c 0.20 0.33
D 10.30 BSC
E 10.30 BSC
1 7.50 BSC
e 1.27 BSC

0.40 1.27
h 0.25 0.75
0 0° 8°
aaa — 0.10
bbb - 0.33
ccc — 0.10
ddd - 0.25
eee — 0.10
fff — 0.20

PLNE

41

All dimensions shown are in millimeters (mm) unless otherwise noted.

Dimensioning and Tolerancing per ANSI Y14.5M-1994.

This drawing conforms to JEDEC Outline MS-013, Variation AA.

Recommended reflow profile per JEDEC J-STD-020 specification for small body, lead-free components.
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7.2. Package Outline (NB SOIC-16)
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Figure 26. NB SOIC-16 Package

Table 20. NB SOIC-16 Package Diagram Dimensions /234

Dimension Min Max
A — 1.75
Al 0.10 0.25
A2 1.25 —
b 0.31 0.51
c 0.17 0.25
D 9.90 BSC
E 6.00 BSC
E1 3.90 BSC
e 1.27 BSC

0.40 1.27

L2 0.25 BSC

h 0.25 0.50
5] 0° 8°
aaa 0.10
bbb 0.20

ccc 0.10
ddd 0.25

All dimensions shown are in millimeters (mm) unless otherwise noted.

Dimensioning and tolerancing per ANSI Y14.5M-1994.

This drawing conforms to the JEDEC solid state outline MS-012, variation AC.

Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for small body components.

PR
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7.3. Package Outline (QSOP-16)
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Figure 27. QSOP-16 Package
Table 21. QSOP-16 Package Diagram Dimensions®234
Dimension Min Max
A — 1.75
Al 0.10 0.25
A2 1.25 —
b 0.20 0.30
c 0.17 0.25
D 4.89 BSC
E 6.00 BSC
E1 3.90 BSC
e 0.635 BSC
0.40 | 1.27
L2 0.25 BSC
h 0.25 0.50
0 0° 8°
aaa 0.10
bbb 0.20
ccc 0.10
ddd 0.25

All dimensions shown are in millimeters (mm) unless otherwise noted.

Dimensioning and tolerancing per ANSI Y14.5M-1994.

This drawing conforms to the JEDEC solid state outline MO-137, variation AB.

Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for small body components.

PR
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8. Land Pattern

8.1. Land Pattern (WB SOIC-16)
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Figure 28. WB SOIC-16 PCB Land Pattern

Table 22. WB SOIC-16 Land Pattern Dimensions'’

Dimension Feature (mm)
C1 Pad column spacing 9.80
E Pad row pitch 1.27
X1 Pad width 0.60
Y1 Pad length 1.90

1. This land pattern design is based on IPC-7351 pattern SOIC127P1032X265-16AN for density level B (median land protrusion).
2. All feature sizes shown are at maximum material condition (MMC) and a card fabrication tolerance of 0.05 mm is assumed.
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8.2. Land Pattern (NB SOIC-16)
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Figure 29. NB SOIC-16 PCB Land Pattern
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Table 23. NB SOIC-16 Land Pattern Dimensions?’

Dimension Feature (mm)
Cc1 Pad column spacing 5.40
E Pad row pitch 1.27
X1 Pad width 0.60
Y1 Pad length 1.55

1. This land pattern design is based on IPC-7351 pattern SOIC127P600X165-16N for density level B (median land protrusion).
2. All feature sizes shown are at maximum material condition (MMC) and a card fabrication tolerance of 0.05 mm is assumed.
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8.3. Land Pattern (QSOP-16)
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Figure 30. QSOP-16 PCB Land Pattern

Table 24. QSOP-16 Land Pattern Dimensions'2

Dimension Feature (mm)
Cc1 Pad column spacing 5.40
E Pad row pitch 0.635
X1 Pad width 0.40
Y1 Pad length 1.55

1. This land pattern design is based on IPC-7351 pattern SOP63P602X173-16N for density level B (median land protrusion).
2. All feature sizes shown are at maximum material condition (MMC) and a card fabrication tolerance of 0.05 mm is assumed.
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9. Top Marking

9.1. Top Marking (WB SOIC-16)

Figure 31. WB SOIC-16 Top Marking

Table 25. WB SOIC-16 Top Marking Explanation?®

Si86S = Isolator product series
F = product family

6 = Industry standard footprint

L = Low power mode

M = Sleep mode

S = SPI compatible

Q = Custom QSPI implementation
X = Total # of channels

. . Y = Total # of reverse channels (right to left)
Base part number ordering options

Line 1 Marking: (See 10. Ordering Information for more information) U = Default and deglitch option

B = Output default low, no deglitch

E = Output default high, no deglitch

F = Output default low, 36 ns deglitch
H = Output default high, 36 ns deglitch

V = Isolation rating

B = 2.5 kVgms
C=3.75 kVpys
E=6.0kVpms
YY Year of manufacturing at assembly house
Line 2 Marking: ww Work week of manufacturing at assembly house
TTTTTT Manufacturing code from assembly house
. . Circle = 1.5 mm Diameter (Center Justified) “e4” Pb-Free Symbol
Line 3 Marking: — —
cc Country of origin ISO code abbreviation

1. Automotive-grade part numbers are indicated on the shipping label.
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9.2. Top Marking (NB SOIC-16)

Si86S6xx/Lxx/Mxx/Qxx/Sxx

Figure 32. NB SOIC-16 Top Marking

Table 26. NB SOIC-16 Top Marking Explanation®

Base part number ordering options

Line 1 Marking: (See 1. Ordering Guide for more information)

Si86S = Isolator product series
F = product family
6 = Industry standard footprint
L = Low power mode
M = Sleep mode
S = SPI compatible

Q = Custom QSPI implementation

W = Wi-Fi bands 1.8 and 5.0 GHz plus DECT band compatible

X = Total # of channels
Y = Total # of reverse channels (right to left)
U = Default and deglitch option

B = Output default low, no deglitch

E = Output default high, no deglitch

F = Output default low, 36 ns deglitch

H = Output default high, 36 ns deglitch

V = Isolation rating

B =2.5 kVgps
C=3.75 kVppys
E=6.0kVpums
YY Year of manufacturing at assembly house
. . ww Work week of manufacturing at assembly house
Line 2 Marking: -
TTTTTT Manufacturing code from assembly house

Circle = 1.3 mm diameter

“e3” Pb-free symbol

1. Automotive-grade part numbers are indicated on the shipping label.
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9.3. Top Marking (QSOP-16)

Si86S6xx/Lxx/Mxx/Qxx/Sxx

Figure 33. QSOP-16 Top Marking

Table 27. QSOP-16 Top Marking Explanation?

Line 1 Marking:

Base part number ordering options
(See 10. Ordering Information for more information)

SiS = Si86S Isolator product series
F = product family
6 = Industry standard footprint
L = Low power mode
M = Sleep mode
S = SPI compatible
Q = Custom QSPI implementation
X = Total # of channels
Y = Total # of reverse channels (right to left)
U = Default and deglitch option
B = Output default low, no deglitch
E = Output default high, no deglitch
F = Output default low, 36 ns deglitch
H = Output default high, 36 ns deglitch

V = Isolation rating

B = 2.5 kVgums
C=3.75kVRrms
E=6.0kVgps
Line 2 Marking: TTTTTT Manufacturing code from assembly house
. i YY Year of manufacturing at assembly house
Line 3 Marking: -
ww Work week of manufacturing at assembly house

1. Automotive-grade part numbers are indicated on the shipping label.
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10. Ordering Information

Industrial and Automotive Grade OPNs

II_III

Industrial-grade devices (part numbers having an in their suffix) are built using well-controlled, high-quality
manufacturing flows to ensure robustness and reliability. Qualifications are compliant with JEDEC, and defect
reduction methodologies are used throughout definition, design, evaluation, qualification, and mass production
steps.

Automotive-grade devices (part numbers having an “-A” in their suffix) are built using automotive-specific flows
and additional statistical process controls at all steps in the manufacturing process to ensure robustness and low
defectivity. These devices are supported with AIAG-compliant Production Part Approval Process (PPAP) docu-
mentation, and feature International Material Data System (IMDS) and China Automotive Material Data System
(CAMDS) listings. Qualifications are compliant with AEC-Q100, and a zero-defect methodology is maintained
throughout definition, design, evaluation, qualification, and mass production steps. Automotive-grade devices
(with an “-A” suffix) are identical in construction materials, topside marking, and electrical parameters to their
Industrial-Grade (with an “-I” suffix) version counterparts.

Table 28. Ordering Guide for 3-Channel Digital Isolators?2:345
. Number of Number of . . Default .

Ordering Part | Automotive OPNs® Deglitch Filter Isolation

Numbers (OPNs) | pending Rel Inputs Inputs Delay (ns) Output Rating (KVgys) Package

ending Release | yppj side VDD2 Side State RMS

Si86S630BC-I1S1 Si86S630BC-AS1 3 0 0 Low 3.75 NB SOIC-16
Si86S630BE-1S2 Si86S630BE-AS2 3 0 0 Low 6.0 WB SOIC-16
Si86S630EC-IS1 Si86S630EC-AS1 3 0 0 High 3.75 NB SOIC-16
Si86S630EE-I1S2 Si86S630EE-AS2 3 0 0 High 6.0 WB SOIC-16
Si86S631BC-IS1 Si86S631BC-AS1 2 1 0 Low 3.75 NB SOIC-16
Si86S631BE-1S2 Si86S631BE-AS2 2 1 0 Low 6.0 WB SOIC-16
Si86S631EC-IS1 Si86S631EC-AS1 2 1 0 High 3.75 NB SOIC-16
Si86S631EE-IS2 Si86S631EE-AS2 2 1 0 High 6.0 WB SOIC-16

1. Refer to 9. Top Marking for the product decoder.

2. All packages are RoHS-compliant with peak reflow temperatures of 260 °C according to the JEDEC industry standard classifications and peak solder temperatures.

3. “Si” and “SI” are used interchangeably.

4. An “R” at the end of the part number denotes tape and reel packaging option.

5. Temperature range is —40 to 125 °C.

6. In the top markings of each device, the manufacturing code represented by “TTTTTT” contains, as its first character, a letter in the range N through Z to indicate

automotive-grade.
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Table 29. Ordering Guide for 4-Channel Digital Isolators

Si86S6xx/Lxx/Mxx/Qxx/Sxx

1,23,4

Ordering Part Automc;t:ive WL Cl LT LI C Deglitch Filter LCLETS Isolation
Numbers (OPNs) OPNs™ Input:s Input:s Delay (ns) Output Rating (KVpys) Package
Pending Release VDD1 Side VDD2 Side State
Si86S640BC-I1S1 Si86S640BC-AS1 4 0 0 Low 3.75 NB SOIC-16
Si8656408BB-1U Si865S640BB-AU 4 0 0 Low 2.5 QSOP-16
Si86S640BE-1S2 Si86S640BE-AS2 4 0 0 Low 6.0 WB SOIC-16
Si86S640EC-IS1 Si86S640EC-AS1 4 0 0 High 3.75 NB SOIC-16
Si86S640EB-IU Si86S640EB-AU 4 0 0 High 2.5 QSOP-16
Si86S640EE-I1S2 Si86S640EE-AS2 4 0 0 High 6.0 WB SOIC-16
Si86S641BC-IS1 Si86S641BC-AS1 3 1 0 Low 3.75 NB SOIC-16
Si865641BB-I1U Si86S641BB-AU 3 1 0 Low 2.5 QSOP-16
Si86S641BE-1S2 Si86S641BE-AS2 3 1 0 Low 6.0 WB SOIC-16
Si86S641EC-IS1 Si86S641EC-AS1 3 1 0 High 3.75 NB SOIC-16
Si86S641EB-IU Si86S641EB-AU 3 1 0 High 2.5 QSOP-16
Si86S641EE-I1S2 Si86S641EE-AS2 3 1 0 High 6.0 WB SOIC-16
Si86SW41BC-I1S1 Si86SW41BC-AS1 3 1 0 Low 3.75 NB SOIC-16
Si86S642BC-IS1 Si86S642BC-AS1 2 2 0 Low 3.75 NB SOIC-16
Si865642BB-1U Si86S642BB-AU 2 2 0 Low 25 QSOP-16
Si86S642BE-IS2 Si865642BE-AS2 2 2 0 Low 6.0 WB SOIC-16
Si86S642EC-IS1 Si865642EC-AS1 2 2 0 High 3.75 NB SOIC-16
Si86S642EB-IU Si86S642EB-AU 2 2 0 High 25 QSOP-16
Si86S642EE-1S2 Si86S642EE-AS2 2 2 0 High 6.0 WB SOIC-16
Si865640FC-IS1 Si86S640FC-AS1 4 0 36 Low 3.75 NB SOIC-16
Si86S640FE-1S2 Si86S640FE-AS2 4 0 36 Low 6.0 WB SOIC-16
Si865640HC-IS1 Si86S640HC-AS1 4 0 36 High 3.75 NB SOIC-16
Si865640HE-I1S2 Si86S640HE-AS2 4 0 36 High 6.0 WB SOIC-16
Si865641FC-IS1 Si86S641FC-AS1 3 1 36 Low 3.75 NB SOIC-16
Si86S641FE-IS2 Si86S641FE-AS2 3 1 36 Low 6.0 WB SOIC-16
Si865641HC-IS1 Si86S641HC-AS1 3 1 36 High 3.75 NB SOIC-16
Si865641HE-I1S2 Si86S641HE-AS2 3 1 36 High 6.0 WB SOIC-16
Si865642FC-IS1 Si86S642FC-AS1 2 2 36 Low 3.75 NB SOIC-16
Si86S642FE-1S2 Si86S642FE-AS2 2 2 36 Low 6.0 WB SOIC-16
Si865642HC-IS1 Si86S642HC-AS1 2 2 36 High 3.75 NB SOIC-16
Si865642HE-I1S2 Si86S642HE-AS2 2 2 36 High 6.0 WB SOIC-16
Low-Power Mode
Si86SL40BC-IS1 Si86SL40BC-AS1 4 0 0 Low 3.75 NB SOIC-16
Si86SL40BE-IS2 Si86SL40BE-AS2 4 0 0 Low 6.0 WB SOIC-16
Si86SL40EC-I1S1 Si86SL40EC-AS1 4 0 0 High 3.75 NB SOIC-16
Si86SL40EE-IS2 Si86SL4A0EE-AS2 4 0 0 High 6.0 WB SOIC-16
Si86SL41BC-IS1 Si86SL41BC-AS1 3 1 0 Low 3.75 NB SOIC-16
Si86SL41BE-IS2 Si86SL41BE-AS2 3 1 0 Low 6.0 WB SOIC-16
Si86SL41EC-IS1 Si86SL41EC-AS1 3 1 0 High 3.75 NB SOIC-16
Si86SLA1EE-IS2 Si86SL4A1EE-AS2 3 1 0 High 6.0 WB SOIC-16
Si86SL42BC-IS1 Si86SL42BC-AS1 2 2 0 Low 3.75 NB SOIC-16
Si86SL42BE-IS2 Si86SL42BE-AS2 2 2 0 Low 6.0 WB SOIC-16
Si86SL42EC-IS1 Si86SL42EC-AS1 2 2 0 High 3.75 NB SOIC-16
Si86SL42EE-IS2 Si86SL42EE-AS2 2 2 0 High 6.0 WB SOIC-16
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 29. Ordering Guide for 4-Channel Digital Isolators'->3*
Ordering Part AL;::‘;LW Nulnmpbuetr;of Nl:nmpbuetI;Of Deglitch Filter gii:::: I.solation Package
Numbers (OPNS) | - \ding Release | VDD1Side | VDD2Side Delay (ns) state | "2une (Wrws)
Sleep Mode
Si865M40BC-IS1 Si86SM40BC-AS1 4 0 0 Low 3.75 NB SOIC-16
Si86SM40BE-1S2 Si86SM40BE-AS2 4 0 0 Low 6.0 WB SOIC-16
Si86SM40EC-IS1 Si86SMA40EC-AS1 4 0 0 High 3.75 NB SOIC-16
Si86SM40EE-1S2 Si86SMA40EE-AS2 4 0 0 High 6.0 WB SOIC-16
Si865M41BC-IS1 Si86SM41BC-AS1 3 1 0 Low 3.75 NB SOIC-16
Si86SM41BE-1S2 Si86SM41BE-AS2 3 1 0 Low 6.0 WB SOIC-16
Si86SM41EC-IS1 Si86SM41EC-AS1 3 1 0 High 3.75 NB SOIC-16
Si86SM41EE-IS2 Si86SM41EE-AS2 3 1 0 High 6.0 WB SOIC-16
Si865M42BC-IS1 Si86SM42BC-AS1 2 2 0 Low 3.75 NB SOIC-16
Si86SM42BE-1S2 Si86SM42BE-AS2 2 2 0 Low 6.0 WB SOIC-16
Si86SM42EC-IS1 Si86SM42EC-AS1 2 2 0 High 3.75 NB SOIC-16
Si86SM42EE-IS2 Si86SM42EE-AS2 2 2 0 High 6.0 WB SOIC-16
SPI Mode
Si865541BC-IS1 Si865541BC-AS1 3 1 0 Low 3.75 NB SOIC-16
Si865541BE-IS2 Si865S41BE-AS2 3 1 0 Low 6.0 WB SOIC-16
Si865S41EC-IS1 Si865S41EC-AS1 3 1 0 High 3.75 NB SOIC-16
Si86SS41EE-IS2 Si865S41EE-AS2 3 1 0 High 6.0 WB SOIC-16
Si865551BC-IS1 Si865551BC-AS1 4 1 0 Low 3.75 NB SOIC-16
Si865S51BE-IS2 Si865S51BE-AS2 4 1 0 Low 6.0 WB SOIC-16
Si865S51EC-IS1 Si865S51EC-AS1 4 1 0 High 3.75 NB SOIC-16
Si86SS51EE-IS2 Si865S51EE-AS2 4 1 0 High 6.0 WB SOIC-16
Custom QSPI Implementation Mode
Si865Q44BB-IU Si865Q44BB-AU 4 0 0 Low 25 QSOP-16
Si86SQ44BE-IS2 Si86SQ44BE-AS2 4 0 0 Low 6.0 WB SOIC-16
Si865Q44EB-1U Si865Q44EB-AU 4 0 0 High 2.5 QSOP-16
Si86SQ44EE-I1S2 Si86SQ44EE-AS2 4 0 0 High 6.0 WB SOIC-16

nhwNe

All packages are RoHS-compliant with peak reflow temperatures of 260 °C according to the JEDEC industry standard classifications and peak solder temperatures.
“Si” and “SI” are used interchangeably.
An “R” at the end of the part number denotes tape and reel packaging option.
Temperature range is —40 to 125 °C.
Automotive-grade devices (with an “—A” suffix) are identical in construction materials, topside marking, and electrical parameters to their industrial-grade (with an “—1”

suffix) version counterparts. automotive-grade products are produced utilizing full automotive process flows and additional statistical process controls throughout the
manufacturing flow. The automotive-grade part number is included on shipping labels.

automotive-grade.
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Si86S6xx/Lxx/Mxx/Qxx/Sxx

Table 30. Ordering Guide for 6-Channel Digital Isolators'->3*
Ordering Part At::::::;ve Nl:nmpbuiic’f Nl:nmpbui:(,f Deglitch Filter gftapl::: I.solation Package
Numbers (OPNS) | - \ding Release | VDD1 Side VDD2 Side RERUE state | "2ting (KVaws)
Si865660BC-1S1 Si865660BC-AS1 6 0 0 Low 3.75 NB SOIC-16
Si865660BB-1U Si865660BB-AU 6 0 0 Low 2.5 QSOP-16
Si865660BE-1S2 Si865660BE-AS2 6 0 0 Low 6.0 WB SOIC-16
Si865660EC-1S1 Si865660EC-AS1 6 0 0 High 3.75 NB SOIC-16
Si865660EB-IU Si865660EB-AU 6 0 0 High 2.5 QSOP-16
Si86S660EE-1S2 Si86S660EE-AS2 6 0 0 High 6.0 WB SOIC-16
Si865661BC-1S1 Si865661BC-AS1 5 1 0 Low 3.75 NB SOIC-16
Si865661BB-1U Si865661BB-AU 5 1 0 Low 2.5 QSOP-16
Si865661BE-IS2 Si865661BE-AS2 5 1 0 Low 6 WB SOIC-16
Si865661EC-1S1 Si865661EC-AS1 5 1 0 High 3.75 NB SOIC-16
Si865661EB-IU Si865661EB-AU 5 1 0 High 2.5 QSOP-16
Si865661EE-1S2 Si865661EE-AS2 5 1 0 High 6 WB SOIC-16
Si86SW62BC-IS1 Si86SW62BC-AS1 5 1 0 Low 3.75 NB SOIC-16
Si865662BC-1S1 Si865662BC-AS1 4 2 0 Low 3.75 NB SOIC-16
Si865662BB-1U Si865662BB-AU 4 2 0 Low 2.5 QSOP-16
Si865662BE-IS2 Si865662BE-AS2 4 2 0 Low 6 WB SOIC-16
Si865662EC-1S1 Si865662EC-AS1 4 2 0 High 3.75 NB SOIC-16
Si865662EB-IU Si865662EB-AU 4 2 0 High 2.5 QSOP-16
Si865662EE-1S2 Si865662EE-AS2 4 2 0 High 6 WB SOIC-16
Si865663BC-1S1 Si865663BC-AS1 3 3 0 Low 3.75 NB SOIC-16
Si865663BB-1U Si865663BB-AU 3 3 0 Low 2.5 QSOP-16
Si865663BE-IS2 Si865663BE-AS2 3 3 0 Low 6.0 WB SOIC-16
Si865663EC-1S1 Si865663EC-AS1 3 3 0 High 3.75 NB SOIC-16
Si865663EB-IU Si865663EB-AU 3 3 0 High 2.5 QSOP-16
Si86S663EE-1S2 Si865663EE-AS2 3 3 0 High 6.0 WB SOIC-16

nhwNe

All packages are RoHS-compliant with peak reflow temperatures of 260 °C according to the JEDEC industry standard classifications and peak solder temperatures.
“Si” and “SI” are used interchangeably.
An “R” at the end of the part number denotes tape and reel packaging option.
Temperature range is —40 to 125 °C.
Automotive-grade devices (with an “—A” suffix) are identical in construction materials, topside marking, and electrical parameters to their industrial-grade (with an “—

1

suffix) version counterparts. Automotive-grade products are produced utilizing full automotive process flows and additional statistical process controls throughout the
manufacturing flow. The automotive-grade part number is included on shipping labels.
6. Inthe top markings of each device, the manufacturing code represented by “TTTTTT” contains, as its first character, a letter in the range N through Z to indicate

automotive-grade.
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11. Revision History

Revision Date Description
A April, 2023 Production release.
0.5 August, 2022 Preview version.

Copyright © 2023, Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. ("Skyworks") products or services. These materials, including the infor-
mation contained herein, are provided by Skyworks as a service to its customers and may be used for informational purposes only by the customer. Skyworks
assumes no responsibility for errors or omissions in these materials or the information contained herein. Skyworks may change its documentation, products,
services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to update the materials or information and
shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability
for any materials, products or information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or
materials, except as may be provided in Skyworks' Terms and Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR
OTHERWISE, INCLUDING FITNESS FOR A PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY
INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR COM-
PLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS SHALL NOT BE LIABLE FOR ANY
DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIM-
ITATION, LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF
MATERIALS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks
products could lead to personal injury, death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such
applications do so at their own risk and agree to fully indemnify Skyworks for any damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of
design defects, errors, or operation of products outside of published parameters or design specifications. Customers should include design and operating
safeguards to minimize these and other risks. Skyworks assumes no liability for applications assistance, customer product design, or damage to any equip-
ment resulting from the use of Skyworks products outside of Skyworks' published specifications or parameters.

Skyworks, the Skyworks symbol, Sky5®, SkyOne®, SkyBlue™, Skyworks Green™, ClockBuilder®, DSPLL®, ISOmodem®, ProSLIC®, SiPHY®, and RFelC® are trade-
marks or registered trademarks of Skyworks Solutions, Inc. or its subsidiaries in the United States and other countries. Third-party brands and names are for
identification purposes only and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at
www.skyworksinc.com, are incorporated by reference.

Skyworks Solutions, Inc. ¢ Phone [949] 231-3000 e sales@skyworksinc.com e www.skyworksinc.com
206553A e Skyworks Proprietary Information e Products and Product Information are Subject to Change without Notice
54 April 24, 2023



	Industrial Applications
	Automotive Applications
	Key Features
	Safety Regulatory Approvals (Pending)
	Description
	1. Pin Descriptions
	2. Functional Description
	2.1. Theory of Operation

	3. Device Operation and System Overview
	3.1. Device Startup, UVLO, and Reset Functionality
	3.2. Layout Considerations
	3.2.1. Supply Bypass
	3.2.2. Output Pin Termination

	3.3. Fail-Safe Operating Mode
	3.4. Device Features and System Overview
	3.4.1. Low-Power Mode Operation
	3.4.2. Sleep Mode Operation
	3.4.3. SPI Operation for Si86SSx
	3.4.4. Custom QSPI Implementation Mode
	3.4.5. Input Noise Filters with Deglitch Times of 36 ns


	4. Electrical Specifications
	5. Typical Characteristics
	5.1. Estimating Maximum Ambient Temperature

	6. Package Handling Information
	7. Package Outline
	7.1. Package Outline (WB SOIC-16)
	7.2. Package Outline (NB SOIC-16)
	7.3. Package Outline (QSOP-16)

	8. Land Pattern
	8.1. Land Pattern (WB SOIC-16)
	8.2. Land Pattern (NB SOIC-16)
	8.3. Land Pattern (QSOP-16)

	9. Top Marking
	9.1. Top Marking (WB SOIC-16)
	9.2. Top Marking (NB SOIC-16)
	9.3. Top Marking (QSOP-16)

	10. Ordering Information
	11. Revision History

