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DEVICES

Micropower

Quad-Channel Digital Isolators

ADuM1440/ADuM1441/ADuM1442/ADuM14435/ADuM1446/ADuM1447

FEATURES

Ultralow power operation
3.3V operation (typical)
5.6 pA per channel quiescent current, refresh enabled
0.3 pA per channel quiescent current, refresh disabled
148 pA/Mbps per channel typical dynamic current
2.5V operation (typical)
3.1 pA per channel quiescent current, refresh enabled
0.1 pA per channel quiescent current, refresh disabled
117 pA/Mbps per channel typical dynamic current
Small, 16-lead QSOP and 20-Lead SSOP
Bidirectional communication
Up to 2 Mbps data rate (NRZ)
High temperature operation: 125°C
High common-mode transient immunity: >25 kV/pus
Safety and regulatory approvals
UL 1577 component recognition program
2500V rms for 1 minute per UL 1577 QSOP package
3750V rms for 1 minute per UL 1577 SSOP package
CSA Component Acceptance Notice 5A
VDE certificate of conformity
DIN V VDE V 0884-10 (VDE V 0884-10):2006-12
Viorm = 565 Vreak QSOP package
Viorm = 849 Veeak SSOP package
IECEx and ATEX intrinsic safety
Sira 051811 1G Exia lIC Ga

APPLICATIONS

General-purpose, low power multichannel isolation
1 MHz, low power peripheral interface (SPI)
4 mA to 20 mA loop process controls

GENERAL DESCRIPTION

The ADuM1440/ADuM1441/ADuM1442/ADuM1445/
ADuM1446/ADuM1447" are micropower, 4-channel digital
isolators based on the Analog Devices, Inc., iCoupler® technology.
Combining high speed, complementary metal oxide semiconductor
(CMOS) and monolithic air core transformer technologies,
these isolation components provide outstanding performance
characteristics superior to the alternatives, such as optocoupler
devices. As shown in Figure 3, in standard operating mode,
when EN; = 0 (internal refresh enabled), the current per channel is
less than 10 pA. When EN; = 1 (internal refresh disabled), the
current per channel drops to less than 1 pA.

The ADuM1440/ADuM1441/ADuM1442/ADuM1445/

ADuM1446/ADuM1447 family of quad 2.5 kV digital isolation
devices are packaged in a small 16-lead QSOP and 20-lead SSOP,
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Figure 2.

freeing almost 70% of board space compared to isolators packages
in wide body SOIC packages.

The devices withstand high isolation voltages and meet regulatory
requirements, such as UL and CSA standards. In addition to the
space savings, the ADuM1440/ADuM1441/ADuM1442/
ADuM1445/ADuM1446/ADuM1447 operate with supplies as
low as 2.25 V.

Despite the low power consumption, all models of the ADuM1440/
ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM 1447
provide low, pulse width distortion at <8 ns. In addition, every
model has an input glitch filter to protect against extraneous
noise disturbances.
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Figure 3. Typical Total Supply Current per Channel (Vopx = 3.3 V)

' Protected by U.S. Patents 5,952,849, 6,873,065, 7,075,329, 6,262,600. Other patents pending.
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SPECIFICATIONS

ELECTRICAL CHARACTERISTICS—3.3 V OPERATION

All typical specifications are at Ta = 25°C, Vop1 = Vppz = 3.3 V. Minimum/maximum specifications apply over the entire recommended
operating range of 3.0 V < Vpp1 3.6 V, 3.0 V < Vpp, < 3.6 V, and —40°C < T4 < +125°C, unless otherwise noted. Switching specifications

are tested with Ci = 15 pF, and CMOS signal levels, unless otherwise noted.

Table 1.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SWITCHING SPECIFICATIONS
Data Rate 2 Mbps Within pulse-width distortion (PWD) limit
Propagation Delay teHL, ten 80 180 ns 50% input to 50% output
Change vs. Temperature 200 ps/°C
Minimum Pulse Width PW 500 ns Within PWD limit
Pulse-Width Distortion PWD 8 ns [teLn — tow|
Propagation Delay Skew' trsk 10 ns
Channel Matching
Codirectional teskep 10 ns
Opposing Direction teskop 15 ns

" tosk is the magnitude of the worst-case difference in tei and tew that is measured between units at the same operating temperature, supply voltages, and output load within the

recommended operating conditions.

Table 2.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SUPPLY CURRENT 2 Mbps, no load
ADuM1440/ADuM1445 lopn 732 1000 HA ENx=0V,Viu=Vop, VL=0V
Iop2 492 750 HA ENx=0V,Vih=Vpp, VL=0V
ADuM1441/ADuM1446 Ippi 672 900 HA ENx=0V,Vih=Vop, ViL=0V
Iop2 552 900 HA ENx=0V,Vih=Vop, VL=0V
ADuM1442/ADuM1447 lopn 612 900 HA ENx=0V,Viu=Vop, VL=0V
Iop2 612 900 HA ENx=0V,Vih=Vop, ViL=0V
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Table 3. For All Models

Parameter Symbol | Min Typ Max Unit Test Conditions/Comments
DC SPECIFICATIONS
Input Threshold
Logic High Vin 0.7 Voox' v
Logic Low Vi 0.3Vood! | V
Output Voltages
Logic High Von Voox' — 0.1 33 v loutx = =20 YA, Vix = Vixn
Voox' — 04 3.1 Y loutx = =4 mA, Vix = Vixu
Logic Low Vou 0.0 0.1 \Y loutx = 20 PA, Vix = Vix
0.2 0.4 \" loutx =4 MA, Vix = Vi
Input Current per Channel I -1 +0.01 +1 uA 0V < Vi< Voo
Input Switching Thresholds
Positive Threshold Voltage Vr. 1.8 \Y
Negative Going Threshold V- 1.2 \Y
Input Hysteresis AVt 0.6 \Y
Undervoltage Lockout, Voo or Vo2 uvLoO 1.5 Vv
Supply Current per Channel
Quiescent Current
Input Supply Iooi @ 4.8 10 pA ENx low
Output Supply Iopo (@ 0.8 33 pA ENx low
Input (Refresh Off) lobi @ 0.12 UA ENx high
Output (Refresh Off) Iopo @ 0.13 MA ENx high
Dynamic Supply Current
Input Iooi (o) 88 HA/Mbps
Output Iopo @) 60 UA/Mbps
AC SPECIFICATIONS
Output Rise Time/Fall Time tr/te 2 ns 10% to 90%
Common-Mode Transient Immunity? <M 25 40 kV/ps Vix = Vopx!, Vam = 1000V,
transient magnitude = 800V
Refresh Rate fr 14 kbps

' Voox = Vo1 of Vops.
2|CM] is the maximum common-mode voltage slew rate that can be sustained while maintaining Vour > 0.8 Voox. The common-mode voltage slew rates apply to both rising and
falling common-mode voltage edges.
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ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1441

ELECTRICAL CHARACTERISTICS—2.5 V OPERATION

All typical specifications are at Ta = 25°C, Vop1 = Vppz = 2.5 V. Minimum/maximum specifications apply over the entire recommended
operating range of 2.25 V < Voo £ 2.75V, 2.25 V < Vo < 2.75 V, and —40°C < Ta < +125°C, unless otherwise noted. Switching
specifications are tested with Ci. = 15 pF, and CMOS signal levels, unless otherwise noted.

Table 4.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SWITCHING SPECIFICATIONS
Data Rate 2 Mbps Within PWD limit
Propagation Delay teHL, ten 112 180 ns 50% input to 50% output
Change vs. Temperature 280 ps/°C
Pulse-Width Distortion PWD 12 ns [tpLn — tow|
Minimum Pulse Width PW 500 ns Within PWD limit
Propagation Delay Skew' trsk 10 ns
Channel Matching
Codirectional teskep 10 ns
Opposing Direction teskop 30 ns

" tosk is the magnitude of the worst-case difference in tew or teus that is measured between units at the same operating temperature, supply voltages, and output load within the
recommended operating conditions.

Table 5.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SUPPLY CURRENT 2 Mbps, no load
ADuM1440/ADuM1445 lopn 623 800 HA ENx=0V,Viu=Vop, VL=0V
Iop2 337 500 pA ENx=0V, Vi =Vop, ViL=0V
ADuM1441/ADuM1446 Ippi 552 750 pA ENx=0V, Vi =Vop, ViL=0V
Iop2 409 750 UHA ENx=0V,Vih=Vop, VL=0V
ADuM1442/ADuM1447 lopn 480 750 HA ENx=0V,Viu=Vop, VL=0V
Iop2 480 750 pA ENx=0V,Vin=Vpp, VL=0V
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Table 6. For All Models

Parameter Symbol | Min Typ Max Unit Test Conditions/Comments
DC SPECIFICATIONS
Input Threshold
Logic High Vin 0.7 Voox' \%
Logic Low Vi 03Voo' |V
Output Voltages
Logic High Von Voox' — 0.1 25 \ lox=—=20 PA, Vix =Vixd
Voox' — 04 2.35 \ lox = =4 mA, Vix = Vixu
Logic Low Vou 0.0 0.1 \ lox =20 A, Vix=Viw
0.1 0.4 Vv lox=4 mA, Vix=Vix
Input Current per Channel I -1 +0.01 +1 MA 0V < Vi< Voo
Input Switching Thresholds
Positive Threshold Voltage Vr. 1.5 \%
Negative Going Threshold Vr- 1.0 \%
Input Hysteresis AVt 0.5 \%
Undervoltage Lockout, Voo or Vop2 uvLoO 1.5 Vv
Supply Current per Channel
Quiescent Current
Input Supply Iooi @ 2.6 33 MA ENx low
Output Supply Iopo (@ 0.5 1.8 MA ENx low
Input (Refresh Off) lobi @ 0.05 MA ENx high
Output (Refresh Off) Iopo @ 0.05 MA ENx high
Dynamic Supply Current
Input Ipoi (o) 76 MA/Mbps
Output Iopo @) 41 HA/Mbps
AC SPECIFICATIONS
Output Rise Time/Fall Time tr/te 2 ns 10% to 90%
Common-Mode Transient Immunity? <M 25 40 kV/us Vix = Voox!, Vam = 1000V,
transient magnitude = 800V
Refresh Rate fr 14 kbps

' Voox = Vo1 of Vops.

2|CM] is the maximum common-mode voltage slew rate that can be sustained while maintaining Vour > 0.8 Voox. The common-mode voltage slew rates apply to both rising and

falling common-mode voltage edges.
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ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1441

ELECTRICAL CHARACTERISTICS—Vpp: =3.3V, Vop, = 2.5V OPERATION

All typical specifications are at Ta = 25°C, Vop1 = 3.3 V, and.Vopz = 2.5 V. Minimum/maximum specifications apply over the entire
recommended operating range of 3.0 V< Vop1 £ 3.6 V, 2.25 V < Vo2 < 2.75 V, and —40°C < Tx < +125°C, unless otherwise noted.
Switching specifications are tested with Ci = 15 pF, and CMOS signal levels, unless otherwise noted.

For dc specifications and ac specifications, see Table 3 for Side 1 and see Table 6 for Side 2.

Table 7.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SWITCHING SPECIFICATIONS
Data Rate 2 Mbps Within PWD limit
Propagation Delay
Side 1 to Side 2 terL, teuH 84 180 ns 50% input to 50% output
Side 2 to Side 1 terL, teuH 120 180 ns 50% input to 50% output
Change vs. Temperature 280 ps/°C
Pulse-Width Distortion PWD 12 ns [tpin — tow|
Pulse Width PW 500 ns Within PWD limit
Propagation Delay Skew' trsk 10 ns
Channel Matching
Codirectional teskep 10 ns
Opposing Direction teskop 60 ns

" tosk is the magnitude of the worst-case difference in tew or teus that is measured between units at the same operating temperature, supply voltages, and output load within the
recommended operating conditions.

Table 8.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SUPPLY CURRENT 2 Mbps, no load
ADuM1440/ADuM1445 Iop1 732 1000 HA ENx=0V, Vi =Vop, ViL=0V
Ipp2 337 750 WA ENx=0V,Vin=Vop, ViL=0V
ADuM1441/ADuM1446 Iop1 672 900 HA ENx=0V, Vit =Vop, ViL=0V
Iop2 409 750 HA ENx=0V,Vit=Vop, ViL=0V
ADuM1442/ADuM1447 Ippi 612 900 HA ENx=0V,Vin=Vpp, ViL=0V
Ipp2 480 750 WA ENx=0V,Vin=Vop, ViL=0V
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ELECTRICAL CHARACTERISTICS—Vpp1 = 2.5V, Vop, = 3.3 V OPERATION

All typical specifications are at Ta = 25°C, Vop:1 = 2.5, and Vppz = 3.3 V. Minimum/maximum specifications apply over the entire
recommended operating range of 2.25 V < Voo £2.75V, 3.0 V < Vo < 3.6 V, and —40°C < Ta < +125°C, unless otherwise noted.
Switching specifications are tested with Ci = 15 pF, and CMOS signal levels, unless otherwise noted.

For dc specifications and ac specifications, see Table 6 for Side 1 and see Table 3 for Side 2.

Table 9.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SWITCHING SPECIFICATIONS
Data Rate 2 Mbps Within PWD limit
Propagation Delay
Side 1 to Side 2 teuL, teu 120 180 ns 50% input to 50% output
Side 2 to Side 1 teuL, teu 84 180 ns 50% input to 50% output
Change vs. Temperature 200 ps/°C
Pulse-Width Distortion PWD 12 ns [tpLn — tow|
Pulse Width PW 500 ns Within PWD limit
Propagation Delay Skew' trsk 10 ns
Channel Matching
Codirectional teskep 10 ns
Opposing Direction teskop 60 ns

" tosk is the magnitude of the worst-case difference in tew or teus that is measured between units at the same operating temperature, supply voltages, and output load within the
recommended operating conditions.

Table 10.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
SUPPLY CURRENT 2 Mbps, no load
ADuM1440/ADuM1445 Iop1 623 1000 HA ENx=0V, Vi =Vop, ViL=0V
Ipp2 492 750 WA ENx=0V,Vin=Vop, ViL=0V
ADuM1441/ADuM1446 Iop1 552 750 HA ENx=0V, Vit =Vop, V=0V
Iop2 552 900 HA ENx=0V,Vin=Vpp, ViL=0V
ADuM1442/ADuM1447 Ippi 480 750 HA ENx=0V,Vin=Vpp, ViL=0V
Ipp2 612 900 WA ENx=0V,Vin=Vop, ViL=0V
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PACKAGE CHARACTERISTICS

Table 11.

Parameter Symbol | Min Typ Max | Unit | Test Conditions/Comments

Resistance (Input-to-Output)’ Rio 10" Q

Capacitance (Input-to-Output)’ Cio 2 pF f=1MHz

Input Capacitance? (@ 4.0 pF

IC Junction-to-Ambient Thermal Oa 76 °C/W | Thermocouple located at center of package underside
Resistance (QSOP)

IC Junction-to-Ambient Thermal 0a 50.5 °C/W | Thermocouple located at center of package underside
Resistance (SSOP)

" The device is considered a 2-terminal device: Pin 1 through Pin 8 are shorted together, and Pin 9 through Pin 16 are shorted together.
2 Input capacitance is from any input data pin to ground.

REGULATORY INFORMATION

See Table 20 and the Insulation Lifetime section for the recommended maximum working voltages for specific cross-isolation waveforms
and insulation levels.

Table 12. Safety Certifications
UL CSA

VDE CSA/Sira

Recognized Under UL
1577 Component
Recognition Program!’

Single Protection

2500V RMS Isolation
Voltage (RQ-16 Only)

3750V RMS Isolation
Voltage (RS-20 Only)

File E214100

Approved under CSA
Component Acceptance
Notice 5A

CSA 60950-1-07+A1+A2 and

IEC 60950-1 second edition
+A1+A2

QSOP package: basic
insulation, 310V rms
maximum working voltage

SSOP package: basic insulation

at 510V rms (721 Veeax)

maximum working voltage and

IEC 60601-1 Edition 3.1 250V

(1 means of patient protection
(MOPP)); reinforced insulation at
255V rms (360 Vpeak) maximum

working voltage
File 205078

Certified according to
DINVVDEYV 0884-10
(VDEV 0884-10):2006-122
QSOP package:
reinforced insulation,

565 Vpeak QSOP package
SSOP package:
reinforced insulation,

849 Vpeak SSOP package

File 2471900-4880-0001

Certified for use in intrinsic
safety (IS) to IS applications
under ATEX and IECEx

ATEX: EN 60079-0:2012+A11:2013
and EN 60079-11:2012

IECEx: [EC 60079-0:2011 Edition 6
and [EC 60079-11:2011 Edition 6

11GExiallCGa

File 70013932

"In accordance with UL 1577, each ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1447 is proof tested by applying an insulation test voltage and
measuring leakage during final production testing. QSOP package devices are tested at >3000 V rms for 1 sec with a current leakage detection limit = 5 yA. SSOP
package devices are tested at =4500 V rms for 1 sec with a current leakage detection limit = 10 pA.

2|n accordance with DIN V VDE V 0884-10, each ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1447 is proof tested by applying an insulation test
voltage 21059 Veeak for 1 second (partial discharge detection limit = 5 pC). The asterisk (¥) marked on the component designates DIN V VDE V 0884-10 approval.
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INSULATION AND SAFETY RELATED SPECIFICATIONS

Table 13.
Parameter Symbol | Value | Unit Test Conditions/Comments
Rated Dielectric Insulation Voltage (RQ-16) 2500 Vrms 1-minute duration
Rated Dielectric Insulation Voltage (RS-20) 3750 | Vrms 1-minute duration
Minimum External Tracking and Air Gap, RQ-16 (Creepage L(102) 3.1 mm min | Measured from input terminals to output
and Clearance) terminals, shortest distance path along
package body
Minimum Clearance in the Plane of the Printed Circuit L(101) 3.8 mm min | Measured from input terminals to output
Board, RQ-16 (PCB Clearance) terminals, shortest distance through air, line
of sight, in the PCB mounting plane
Minimum External Tracking and Air Gap, RS-20 (Creepage L(l01) 5.1 mm min | Measured from input terminals to output
and Clearance) terminals, shortest distance path along
package body
Minimum Clearance in the Plane of the Printed Circuit L(102) 5.1 mm min | Measured from input terminals to output
Board, RS-20 (PCB Clearance) terminals, shortest distance through air, line
of sight, in the PCB mounting plane
Minimum Internal Gap (Internal Clearance) 0.017 | mm min | Insulation distance through insulation
Tracking Resistance (Comparative Tracking Index) CTI >400 |V DIN IEC 112/VDE 0303 Part 1
Isolation Group Il Material Group (DIN VDE 0110, 1/89, Table 1)

DIN VVDEV 0884-10 (VDE V 0884-10):2006-12 INSULATION CHARACTERISTICS

These isolators are suitable for reinforced electrical isolation within the safety limit data only. Maintenance of the safety data is ensured by
protective circuits. The asterisk (*) marked on packages denotes DIN V VDE V 0884-10 approval.

Table 14. 16-Lead QSOP (RQ-16)

Description Test Conditions/Comments Symbol | Characteristic | Unit
Installation Classification per DIN VDE 0110
For Rated Mains Voltage < 150V rms Ito IV
For Rated Mains Voltage < 300V rms Itolll
For Rated Mains Voltage < 400V rms Itoll
Climatic Classification 40/105/21
Pollution Degree per DINVDE 0110, Table 1 2
Maximum Working Insulation Voltage Viorm 565 Veeak
Input-to-Output Test Voltage, Method b1 Viorm X 1.875 = Vpdm), 100% production test, Vpd(m) 1059 Veeak
tini = tm = 1 sec, partial discharge < 5 pC
Input-to-Output Test Voltage, Method a
After Environmental Tests Subgroup 1 Viorm X 1.5 = Vpd(m), tini = 60 sec, tm = 10 sec, Vpdm) 847 Veeak
partial discharge < 5 pC
After Input and/or Safety Test Subgroup 2 Viorm X 1.2 = Vpd(m), tini = 60 sec, tm = 10 sec, Vpd(m) 678 Veeak
and Subgroup 3 partial discharge < 5 pC
Highest Allowable Overvoltage Viotm 4000 Veeak
Surge Isolation Voltage Vpeak = 10 kV, 1.2 ps rise time, 50 ps, 50% fall time Viosm 6250 Veeak
Safety Limiting Values Maximum value allowed in the event of a failure
(see Figure 4)
Case Temperature Ts 150 °C
Total Power Dissipation at 25°C Is1 1.64 W
Insulation Resistance at Ts Vio =500V Rs >10° Q
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Table 15. 20-Lead SSOP (RS-20)

Description Conditions Symbol | Characteristic | Unit
Installation Classification per DINVDE 0110
For Rated Mains Voltage < 150V rms Ito IV
For Rated Mains Voltage < 300V rms Ito IV
For Rated Mains Voltage < 400V rms Itolll
Climatic Classification 40/105/21
Pollution Degree per DINVDE 0110, Table 1 2
Maximum Working Insulation Voltage Viorm 849 Vreak
Input-to-Output Test Voltage, Method b1 Viorm X 1.875 = Vpdm), 100% production test, tini=tm= | Vpdm) 1592 Veeak
1 sec, partial discharge < 5 pC
Input-to-Output Test Voltage, Method a
After Environmental Tests Subgroup 1 Viorm X 1.5 = Vpdm), tini = 60 sec, tm = 10 sec, partial Vpd(m) 1273 Veeak
discharge < 5 pC
After Input and/or Safety Test Subgroup 2 | Viorm X 1.2 = Vpd(m), tini = 60 sec, tm = 10 sec, partial Vodm) 1018 Vpeak
and Subgroup 3 discharge < 5 pC
Highest Allowable Overvoltage Viotm 6000 Vreak
Surge Isolation Voltage Veeak = 10 kV, 1.2 s rise time, 50us, 50% fall time Viosm 6000 Veeak
Safety Limiting Values Maximum value allowed in the event of a failure
(see Figure 4)
Case Temperature Ts 150 °C
Total Power Dissipation at 25°C st 25
Insulation Resistance at Ts Vio=500V Rs >10° Q

INTRINSIC SAFETY

The ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1447 support intrinsic safety for IS to IS applications under
IEC 60079-11, and carry ATEX and IECEx certifications. These devices do not currently support IS to non IS galvanic isolation
applications due to the minimum insulation requirements of IEC60079-11.

Product Conformity Certificate
Sira 16ATEX2265U and IECEx SIR 16.0091U
Special Conditions for Safe Use

These components are certified to comply with IEC 60079-11:2011. When one of these components is used in equipment, the component
is to be fitted on a PCB inside a suitable enclosure and recertified as equipment. The creepage and clearance distances across the isolating
component have been evaluated, but the distances to other circuitry remain the responsibility of the user of the certified equipment.

This assembly is an isolating component between separate intrinsically safe circuits. It is recommended that the assembly be connected to
suitably certified intrinsically safe circuits considering the entity parameters in Table 16.

Table 16. IS Entity Parameters

Package Type Entity Parameters Side 1' Entity Parameters Side 2

16-Lead QSOP Ui=42V, i=275mA, Pi=13W, Li=0, G =4pF
20-Lead SSOP Ui=42V, i=275mA, Pi=13W, Li=0, G =4pF

Ui=42V, i=275mA, Pi=1.3W, Li=0, G =4pF
Ui=42V, i=275mA, Pi=13W.L =0, G =4pF

" Liis defined as input inductance, Ci is input capacitance, Pi is input power, U; is input voltage, and I; is input current.

The components (for example, digital isolators) being certified have the following safety ratings listed in Table 17. The temperature class is
determined based on Table 17.

Table 17. Temperature Class Information

Maximum Component
Package Type | Maximum Power Side 1 (W) | Maximum Power Side 2 (W) Temperature (°C) Ambient Temperature (°C)
16-Lead QSOP 1.3 1.3 189.8 —40°Cto +85°C
20-Lead SSOP 1.3 1.3 218 —40°Cto +85°C
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Table 18.

Parameter Symbol Value
Operating Temperature Ta —40°Cto +125°C
Supply Voltages' Vooi, Voo2 | 2.25Vt03.6V
Input Signal Rise and Fall Times 1.0 ms

' All voltages are relative to their respective grounds. See the DC Correctness
section for information on immunity to external magnetic fields.

11845-003

Figure 4. Thermal Derating Curve, Dependence of Safety-Limiting Values

with Case Temperature per DIN V VDE V 0884-10
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ABSOLUTE MAXIMUM RATINGS

Ta = 25°C, unless otherwise noted.

Table 20. Maximum Continuous Working Voltage'

Parameter Value Constraint

Table 19.

Parameter Rating

Supply Voltages (Voo Voo2) -05Vto+5V

Input Voltages (Via, Vis ) —0.5V to Voo + 0.5V
Output Voltages (Voa, Vos) —0.5V to Vop2+ 0.5V

Average Output Current per Pin'

Side 1 (lo1) —-10mAto+10 mA

Side 2 (lo2) -10mAto+10mA
Common-Mode Transients? —100 kV/ps to +100 kV/us
Storage Temperature (Tst) Range —65°C to +150°C
Ambient Operating Temperature —40°C to +125°C

(Ta) Range

AC Voltage
60 Hz Bipolar Waveform 565 Veeax | 50-year minimum lifetime
60 Hz Unipolar Waveform

Basic Insulation 975 Veeak | 50-year minimum lifetime
DC Voltage
Basic Insulation 975 Vpeak | 50-year minimum lifetime

1 Refers to continuous voltage magnitude imposed across the isolation
barrier. See the Insulation Lifetime section for more details.

' See Figure 4 for maximum safety power values for various temperatures.

2 Refers to common-mode transients across the insulation barrier. Common-mode
transients exceeding the absolute maximum ratings can cause latch-up or
permanent damage.

Stresses at or above those listed under Absolute Maximum

Ratings may cause permanent damage to the product. This is a

stress rating only; functional operation of the product at these

or any other conditions above those indicated in the operational
section of this specification is not implied. Operation beyond
the maximum operating conditions for extended periods may
affect product reliability.

Table 21. Truth Table (Positive Logic) for all Models

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features

patented or proprietary protection circuitry, damage

‘!ZI\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.

ViInput2 | Vpp State? Vopo State* ENx Input’ Vox Output’ | Description

H Powered Powered L H Normal operation; data is high and refresh is enabled.

L Powered Powered L L Normal operation; data is low and refresh is enabled.

H Powered Powered H H Output is high, and refresh is disabled.

L Powered Powered H L° Output is low, and refresh is disabled.

L Unpowered | Powered L Default Input unpowered. Outputs are in the default state, high for
ADuM1440, ADuM1441, and ADuM1442, and low ADuM1445,
ADuM1446, and ADuM1447. Outputs return to input state
within 150 ps of Voo power restoration. See the pin function
descriptions (Table 22 through Table 24) for more details.

L Unpowered | Powered H Hold Input unpowered. Outputs are the last state before input
power is shut down.

X Powered Unpowered | X YA Output unpowered. Output pins are in high impedance state.
Outputs return to input state within 34 us of Vopo power
restoration. See the pin function descriptions (Table 22 through
Table 24) for more details.

"H = high, L = low, X =don’t care, and Z = high impedance.

2Vixand Vo refer to the input and output signals of a given channel (A, B, C, or D).

3 Voo refers to the power supply on the input side of a given channel (A, B, C, or D).
“Vooo refers to the power supply on the output side of a given channel (A, B, C, or D).
® Low input must follow a falling edge; otherwise, it can be in the default low state.
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PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS

Voo [1] [16] Vo2 Voo [1] [20] Voo
GND;! [2] [15] GND,2 GND;! [2] [10] GND,?
Via [2]| ADuM1440/|[24] Voa Via [2] (18] Voa
Vig [4]| ADUM1445 |[13] Vo vis [4] / [17] Vos
TOP VIEW Vi [E]|ADuML440/ 2
Vie [5]| (Not to Scale) |2 Voc ic el ADuM1445 |28l Voe
Vip [6] 11] Voo Vio[e]| TopviEw |[15] Voo
Not to Scale
en, [T ol en, eny [ ¢ ) [ v
GND;1 IE EI GND,2 NIC IE EI NIC
NIC [o] [12] NIC
1PIN 2 AND PIN 8 ARE INTERNALLY CONNECTED. CONNECTING BOTH GND; ! [10 [11] GNDy?
TO GND; IS RECOMMENDED.

2PIN 9 AND PIN 15 ARE INTERNALLY CONNECTED. CONNECTING

BOTH TO GND, IS RECOMMENDED.

Figure 5. ADuM1440/ADuM1445 QSOP Pin Configuration

11845-004

NIC = NOT INTERNALLY CONNECTED.

1PIN 2 AND PIN 10 ARE INTERNALLY CONNECTED.
CONNECTING BOTH TO GND; IS RECOMMENDED.

2PIN 11 AND PIN 19 ARE INTERNALLY CONNECTED.
CONNECTING BOTH TO GND, IS RECOMMENDED.

11845-104

Figure 6. ADuM1440/ADuM1445 SSOP Pin Configuration

Table 22. ADuM1440/ADuM1445 Pin Function Descriptions'

QsoP SSOP

Pin No.2 | Pin No. Mnemonic | Description

1 1 Voo1 Supply Voltage for Isolator Side 1 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
UF to 0.1 pF range between Vop1 (Pin 1) and GND; (Pin 2).

2,8 2,10 GND; Ground 1. Ground reference for Isolator Side 1. Pin 2 and Pin 8 are internally connected, and connecting
both to GND; is recommended.

3 3 Via Logic Input A.

4 4 Vi Logic Input B.

5 5 Vic Logic Input C.

6 3 Vio Logic Input D.

7 7 EN; Refresh/Watchdog Enable 1. Connecting Pin 7 to GND; enables input/output refresh and
watchdog functionality for Side 1, supporting standard iCoupler operation. Tying Pin 7 to Voo:
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for a detailed description of this mode. EN; and EN> must be set to the same
logic state.

9,15 11,19 GND> Ground 2. Ground reference for Isolator Side 2. Pin 9 and Pin 15 are internally connected, and
connecting both to GND: is recommended.

10 14 EN> Refresh/Watchdog Enable 2. Connecting Pin 10 to GND: enables input/output refresh and
watchdog functionality for Side 2, supporting standard iCoupler operation. Tying Pin 10 to Voo2
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for a detailed description of this mode. EN; and EN2 must be set to the same
logic state.

11 15 Voo Logic Output D.

12 16 Voc Logic Output C.

13 17 Vos Logic Output B.

14 18 Voa Logic Output A.

16 20 Voo2 Supply Voltage for Isolator Side 2 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
UF to 0.1 pF range between Vpp: (Pin 16) and GND: (Pin 15).

N/A 8,9,12,13 NC No Connect. Do not connect to this pin.

' Reference the AN-1109 Application Note for specific layout guidelines.
2N/A = not applicable.
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J U
Vops [1] [16] Vo, Vo [1] [20] Voo
ony [} ] ono,? ono, [} 5] ono?
Via E]| ADuM1441/|[24] Voa via 2] (58] Voa
Vig [2]| ADUM1446 |[3] Vos vis [4] ADUM1441/ [17] Vo
TOP VIEW vic [5] u 5] v
Vie E]| (Not to Scale) [[2] Voc ic Ll ADuM1446 |28l Voc
Voo [6] [11] Vip Voo [6]| ToPviEW |[15] Vip
Not to Scale,
BNy [7] [10] EN, en [7]| ¢ ) [ ena
GND,1 IE EI GND,2 NIC IE EI NIC
NIC [o] [12] NIC
1PIN 2 AND PIN 8 ARE INTERNALLY CONNECTED. CONNECTING BOTH GND;1 [0 [11] GND,?
TO GND; IS RECOMMENDED.

2PIN 9 AND PIN 15 ARE INTERNALLY CONNECTED. CONNECTING

BOTH TO GND; IS RECOMMENDED. NIC = NOT INTERNALLY CONNECTED.
1PIN 2 AND PIN 10 ARE INTERNALLY CONNECTED.

CONNECTING BOTH TO GND; IS RECOMMENDED.

2PIN 11 AND PIN 19 ARE INTERNALLY CONNECTED.

CONNECTING BOTH TO GND, IS RECOMMENDED.

11845-005

11845-108

Figure 7. ADuM1441/ADuM1446 QSOP Pin Configuration Figure 8. ADuM1441/ADuM1446 SSOP Pin Configuration

Table 23. ADuM1441/ADuM1446 Pin Function Descriptions’

QsopP SSoP

Pin No.2 | Pin No. Mnemonic | Description

1 1 Vob1 Supply Voltage for Isolator Side 1 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
MF to 0.1 pF range between Vopi (Pin 1) and GND; (Pin 2).

2,8 2,10 GND; Ground 1. Ground reference for Isolator Side 1. Pin 2 and Pin 8 are internally connected, and connecting
both to GND; is recommended.

3 3 Via Logic Input A.

4 4 Vi Logic Input B.

5 5 Vic Logic Input C.

6 3 Voo Logic Output D.

7 7 EN; Refresh/Watchdog Enable 1. Connecting Pin 7 to GND: enables input/output refresh and

watchdog functionality for Side 1, supporting standard iCoupler operation. Tying Pin 7 to Vop:
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for a detailed description of this mode. EN; and EN2> must be set to the same

logic state.

9,15 11,19 GND2 Ground 2. Ground reference for Isolator Side 2. Pin 9 and Pin 15 are internally connected, and
connecting both to GNDz is recommended.

10 14 EN> Refresh/Watchdog Enable 2. Connecting Pin 10 to GND; enables input/output refresh and

watchdog functionality for Side 2, supporting standard iCoupler operation. Tying Pin 10 to Vop:z
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for a detailed description of this mode. EN1 and EN, must be set to the same

logic state.

11 15 Vio Logic Input D.

12 16 Voc Logic Output C.

13 17 Vos Logic Output B.

14 18 Voa Logic Output A.

16 20 Vob2 Supply Voltage for Isolator Side 2 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
uF to 0.1 pF range between Voo (Pin 16) and GND:z (Pin 15).

N/A 8,9,12,13 NC No Connect. Do not connect to this pin.

' Reference the AN-1109 Application Note for specific layout guidelines.
2N/A = not applicable.
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U U
Voo [1] (6] Vooa Voo [1] [20] Voo
GND,! [Z] [15] GND,2 GND,1 [2] [18] GND,2
via [Z]| ADuM1442/|[24] Voa via 3] 3] Von
vis [2]| ADUM1447 ([3] Vo Vie [4] (7] Vos
TOP VIEW Voc [5] ADuM1442/ v
Voc [5][ (Not to Scale) |[22] Vie oc Lol ADuM1447 |22 Vic
Voo [€] 1] Vi Voo [6]| TopviEw |[5] Vio
EN,; IZ E EN, EN; Iz (Not to Scale) E EN,
GND; 1 IE EI GND,2 NIC IE 13| NIC
NIC [¢] 12| NIC
1PIN 2 AND PIN 8 ARE INTERNALLY CONNECTED. CONNECTING BOTH GND; ! [m] [11] GND,2
TO GND; IS RECOMMENDED.

2PIN 9 AND PIN 15 ARE INTERNALLY CONNECTED. CONNECTING

BOTH TO GND, IS RECOMMENDED.

Figure 9. ADuM1442/ADuM1447 QSOP Pin Configuration

NIC = NOT INTERNALLY CONNECTED.

1PIN 2 AND PIN 10 ARE INTERNALLY CONNECTED.
CONNECTING BOTH TO GND; IS RECOMMENDED.

2PIN 11 AND PIN 19 ARE INTERNALLY CONNECTED.
CONNECTING BOTH TO GND, IS RECOMMENDED.

Figure 10. ADuM1442/ADuM1447 SSOP Pin Configuration

11845-006

11845-110

Table 24. ADuM1442/ADuM1447 Pin Function Descriptions'

QsoP SSoP

Pin No.2 | Pin No. Mnemonic | Description

1 1 Voo Supply Voltage for Isolator Side 1 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
WF to 0.1 pF range between Vop: (Pin 1) and GND; (Pin 2).

2,8 2,10 GNDx Ground 1. Ground reference for Isolator Side 1. Pin 2 and Pin 8 are internally connected, and connecting
both to GND; is recommended.

3 3 Via Logic Input A.

4 4 Vis Logic Input B.

5 5 Voc Logic Output C.

6 3 Voo Logic Output D.

7 7 EN; Refresh/Watchdog Enable 1. Connecting Pin 7 to GND; enables input/output refresh and
watchdog functionality for Side 1, supporting standard iCoupler operation. Tying Pin 7 to Vop:
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for detailed description of this mode. EN; and EN> must be set to the same
logic state.

9,15 11,19 GND> Ground 2. Ground reference for Isolator Side 2. Pin 9 and Pin 15 are internally connected, and
connecting both to GND; is recommended.

10 14 EN2 Refresh/Watchdog Enable 2. Connecting Pin 10 to GND: enables input/output refresh and
watchdog functionality for Side 2, supporting standard iCoupler operation. Tying Pin 10 to Voo
disables refresh and watchdog functionality for lowest power operation, see the Applications
Information section for a detailed description of this mode. EN1 and EN> must be set to the same
logic state.

11 15 Vio Logic Input D.

12 16 Vic Logic Input C.

13 17 Vos Logic Output B.

14 18 Voa Logic Output A.

16 20 Vop2 Supply Voltage for Isolator Side 2 (2.25V to 3.6 V). Connect a ceramic bypass capacitor in the 0.01
WF to 0.1 pF range between Vop: (Pin 16) and GND: (Pin 15).

N/A 8,9,12,13 NC No Connect. Do not connect to this pin.

' Reference the AN-1109 Application Note for specific layout guidelines.
2N/A = not applicable.
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ADuM1440/ADuM1441/ADuM1442/ADuM1445/ADuM1446/ADuM1441

TYPICAL PERFORMANCE CHARACTERISTICS

CURRENT CONSUMPTION PER INPUT (uA)

CURRENT CONSUMPTION PER OUTPUT (pA)

Figure 12. Current Consumption per Output vs. Data Rate for 2.5 V,

CURRENT CONSUMPTION PER INPUT (uA)

350

300

250

200

150

100

50

Figure 11. Current Consumption per Input vs. Data Rate for 2.5V,
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Figure 13. Current Consumption per Input vs. Data Rate for 3.3V,
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Figure 14. Current Consumption per Output vs. Data Rate for 3.3 V,
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Figure 15. Current Consumption per Input vs. Data Rate for 2.5V,
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