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4 Pin Configuration and Functions
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4-1.1S06441 and ISO6441F Top View

R 4-1. Pin Functions

PIN
T 1SO6441 , Type(") DESCRIPTION
1ISO6441F
EN1 7 Qutput _enable 1. Output pins on sid_e 1 are enabled when EN1 is high or open and
in high-impedance state when EN1 is low.
EN2 10 Qutput _enable 2. Output pins on sid_e 2 are enabled when EN2 is high or open and
in high-impedance state when EN2 is low.
GND1 2,8 — Ground connection for Ve
GND2 9,15 — Ground connection for Ve
INA 3 | Input, channel A
INB 4 | Input, channel B
INC 5 | Input, channel C
IND 11 | Input, channel D
OUTA 14 (0] Output, channel A
ouTB 13 (0] Output, channel B
OuTC 12 (0] Output, channel C
OuUTD 6 (6] Output, channel D
Veer 1 — Power supply, side 1
Veeo 16 — Power supply, side 2
(1) 1= Input, O = Output
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5 Specifications
5.1 Absolute Maximum Ratings

See("
MIN MAX UNIT
Ve to GND1 -0.5 6
Supply voltage cet \Y
Vcco to GND2 -0.5 6
Digital Input INX to GNDx 05 6 v
Voltage
Digital Input ENx to GNDx 05 6 v
Voltage
Digital Output ) @)
Voltage OUTx to GNDx 0.5 Veex + 0.5 \
Digital Output o -15 15 mA
current
Operating junction temperature, T 150 °C
Temperature
Storage temperature, Tgq -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) All voltage values except differential 1/0 bus voltages are with respect to the local ground terminal (GND1 or GND2) and are peak
voltage values

(3) Maximum voltage must not exceed 6V.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ +2000
ESDA/JEDEC JS-001, all pins(") -
V(esp) Electrostatic discharge Charged device model (CDM), per v
JEDEC specification JESD22-C101, all +1500
pins(@)

(1) JEDEC document JEP 155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
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5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Supply Voltage Side 1
(Recommended Operating Ve =2.5Vto 5V G 225 55 \%
Range
Vee_ro 9°) ;
- Supply Voltage Side
2 (Recommended Operating Veez = 2.5V to 5V ) 2.25 55 \%
Range)
Vee uvior Ve UVLO threshold when supply voltage is rising 2.24 \%
Vee uvio- Ve UVLO threshold when supply voltage is falling 1.6 \Y
Vee uvio Hys | Vec Supply voltage UVLO hysteresis 0.1 \Y
VIHENX) Enable: High level Input voltage |Enable: High level Input voltage 0.7 x VC&') Veal \%
ViLENX) Enable: Low level Input voltage |Enable: Low level Input voltage 0 0.3 x V¢ \%
ViH(INK) Input: High level Input voltage 0.7x VC(CZ') Veer v
ViLanx) Input: Low level Input voltage 0 0.3 x Vg \Y
VCCO =5V @ -4 mA
lon Output: High level output current |Veco= 3.3V @ -2 mA
Veco = 2.5V @ -1 mA
Veco =5V @ 4 mA
loL Output: Low level output current Vg = 3.3V @ 2 mA
Veeo = 2.5V @ 1 mA
DR Data Rate 0 100 Mbps
Ta Ambient temperature -40 25 125 °C
(1) Veeq and Veeo can be set independent of one another
(2) Vcc = Input-side Vc; Voo = Output-side Ve
(3)  The channel outputs are in undetermined state when Ve uvio- < Veets Veez < Vec roMing:
5.4 Thermal Information
THERMAL METRIC(")
UNIT
PACKAGE PINS Rgsa ReJuc(top) ResB Wyt WB Reauc(pot)
DW (Wide-SOIC) 16 83 48.5 49 28 48.4 NA °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.
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5.5 Power Ratings

PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT
1ISO6441 (default high) and 1ISO6441F (default low, with F suffix)
Pp Maximum power dissipation (both sides) Veer = Vega = 5.5V, T, = 150°C, C, 201.9 mW
Pp1 Maximum power dissipation (side-1) =15pF, Input a 50MHz 50% duty cycle 79.8 mW
Pp2 Maximum power dissipation (side-2) Square wave 1221 mW
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5.6 Insulation Specifications

VALUE
PARAMETER TEST CONDITIONS UNIT
16-DW
IEC 60664-1
CLR External clearance(") Side 1 to side 2 distance through air >8 mm
CPG External creepage(") Side 1 to side 2 distance across package surface >8 mm
DTI Distance through the insulation Minimum internal gap (internal clearance) >17 um
CTI Comparative tracking index IEC 60112 > 600 \%
Material Group According to IEC 60664-1 |
Rated mains voltage < 600Vgus I-IvV
Overvoltage category
Rated mains voltage < 1000Vrus I-11
DIN EN IEC 60747-17 (VDE 0884-17)(2)
Viotm Maximum transient isolation voltage xiig : \1/.|§T>(M\‘/|to=T$,0ts=(?s?;if(;%?’/t:opr:'z; duction) 7071 Vpk
Vivp Maximum impulse voltage(®) Tested in air, 1.2/50us waveform per IEC 62368-1 8000 Vpk
Viosm Maximum surge isolation voltage®) \1/I(2)/Sé’\6351 \;\?ai(n;?oMrrr; Zee?tleEdCinGSiili égflification test), 10400 Vek
Method a, After Input-output safety test subgroup 2/3,
Vini = Viotm, tini = 60s; <5
Vpdm) = 1.2 X Viorm, tm = 108
Method a, After environmental tests subgroup 1,
Opd Apparent charge® x:;(:)\goi'\é';if{i/;:&sém - 10s <5 pC
Method b: At routine test (100% production);
Vini = 1.2 X Viotm, tini = 18; <5
Vodm) = 1.875 x Viorm, tm = 1s (method b1) or
Vpd(m) = Vini» tm = tini (Mmethod b2)
Cio Barrier capacitance, input to output(®) Vio = 0.4 x sin (2 mft), f = 1MHz =24 pF
Vio =500V, Tp=25°C > 1012
Rio Insulation resistance, input to output® |V, = 500V, 100°C < T4 < 125°C > 10" Q
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
Viso Withstand isolation voltage \=/T1|ESSI1=0(\)/O|/§%};;£3;(?ualification); Viest =12 xViso, t 5000 VRrms

(1) Creepage and clearance requirements should be applied according to the specific equipment isolation standards of an application.
Care should be taken to maintain the creepage and clearance distance of a board design to ensure that the mounting pads of the

@)

©)
4)
®)
(6)

isolator on the printed-circuit board do not reduce this distance. Creepage and clearance on a printed-circuit board become equal in
certain cases. Techniques such as inserting grooves, ribs, or both on a printed circuit board are used to help increase these
specifications.

This coupler is suitable for safe electrical insulation only within the safety ratings. Compliance with the safety ratings shall be ensured
by means of suitable protective circuits.

Testing is carried out in air to determine the surge immunity of the package.

Testing is carried out in oil to determine the intrinsic surge immunity of the isolation barrier.

Apparent charge is electrical discharge caused by a partial discharge (pd).

All pins on each side of the barrier tied together creating a two-pin device.
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5.7 Safety-Related Certifications

VDE

CSA

UL

cQc

TUV

Plan to certify according to
DIN EN IEC 60747-17
(VDE 0884-17)

Plan to certify according to
IEC 62368-1, IEC
61010-1 and IEC 60601

Plan to certify according to
UL 1577 Component
Recognition Program

Plan to certify according to
GB4943.1

Plan to certify according to
EN 61010-1 and EN
62368-1

Certificate planned

Certificate planned

Certificate planned

Certificate planned

Certificate planned

5.8 Safety Limiting Values
Safety limiting(!) intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
DW-16 Package
Eengoz% C/W, V|, =5.5V, T;=150°C, Ta 273.8 mA
I Safety input, output, or supply current Sengoz% C/W, Vi = 3.6V, T, = 150°C, Ta 418.3
mA
Reya = 83°C/W, V, = 2.75V, T, = 150°C,
Ta =25°C 547.6
Ps Safety input, output, or total power Rgya = 83°C/W, T; = 150°C, Tp = 25°C 1506 mW
Ts Maximum safety temperature 150 °C

(1) The maximum safety temperature, Tg, has the same value as the maximum junction temperature, T, specified for the device. The Ig
and Pg parameters represent the safety current and safety power respectively. The maximum limits of Is and Pg should not be
exceeded. These limits vary with the ambient temperature, Ta.
The junction-to-air thermal resistance, Rgyp, in the table is that of a device installed on a high-K test board for leaded surface-mount
packages. Use these equations to calculate the value for each parameter:
T, =Ta + Rgya x P, where P is the power dissipated in the device.
Tymax)= Ts = Ta + Reya * Ps, where T ymay) is the maximum allowed junction temperature.
Ps =15 % V), where V| is the maximum input voltage.
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5.9 Electrical Characteristics—5V Supply

Vee1 = Veez = 5V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
OUTXx (output) high-level output _ . N
VoH(ouTx) voltage lon = -4mA; See 732> 6 Veeo-0.4 (M v
OUTXx (output) low-level output _ . N
VOL(OUTX) voltage loL =4mA; See '/var 6 0.4 \%
INx (input) switching threshold )
ViT+(ny) voltage, rising 0.7 x Veal v
INx (input) switching threshold
Vir-nx) voltage, falling 0.3xVeal v
INx (input) switching threshold
ViLHYs(Nx) voltage hysteresis 0.1xVea v
liH(NK) INx (input) high-level input current Vi = Veor (M at INx 10| uA
liLanx) INXx (input) low-level input current V)L =0V at INx -10 uA
ENXx (enable) threshold voltage, )
ViH(ENx) rising 0.7 x Ve \
ENXx (enable) threshold voltage,
ViLENX) falling 0.3 x Vel \Y
ENXx (enable) threshold voltage
VI_HYS(ENX) hysteresis 0.1 x Ve \Y
IIH(ENX) ENXx (enable) high-level input current |V = Vg (1 at ENx 10| uA
liLENX) ENXx (enable) low-level input current | V)= 0V at ENx -10 WA
. V| = V¢l 2 + 0.4%sin(21ft), f =
: (2) | CC
G Input Capacitance 2MHz, Vg = 5V 1.5 pF
(1) Vce = Input-side V¢c; Veco = Output-side Ve
(2) Measured from input pin to same side ground.
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS PE) #55F 9
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5.10 Supply Current Characteristics—5V Supply

Vee1 = Veez = 5V £10% (over recommended operating conditions unless otherwise noted)

SUPPLY
PARAMETER TEST CONDITIONS CURRENT MIN TYP MAX| UNIT
1SO6441 (default high) and 1ISO6441F (default low, with F suffix)
V| = Voot (N(default high): V; = 0 V (default low, with F | lcct 35 4.6
Supply current - DC signal suffix) lcco 2.3 3
()
V| =0V (default high); V| = Vey (default low, with F | lcct 9.8 1.5
suffix) lcc2 4.4 5.1
| 6.8 8
1Mbps cet mA
lcc2 35 4.1
Supply current - AC signal | All channels switching with square Ice 7.3 8.5
@) wave clock input; G = 15 pF 10Mbps
put; G p ICC2 5 57
| 12.6 14.5
100Mbps cet
(3] 19 22.2

(1) Ve = Input-side Ve
(2) Supply current valid for ENx = V¢
(3) Supply current valid for ENx = Ve
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5.11 Electrical Characteristics—3.3V Supply

Vee1 = Veez = 3.3V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

VoH(ouTx) \C/)Oll,lt'ggéoutput) high-level output lon = -2mA; See ¥/ a6 Veeo-0.2M \;
VoL(ouTx) \(?OLIJt;;(ioutput) low-level output loL =2mA; See B/ =6 0.2 vV
Virs(ng :/l\;ﬁ;g:urti)sisnv;itching threshold 07 x Ve |V
Vi :/l\;i(t;gep’ufta)”sir\:\gtching threshold 0.3 x Vog y
R ’
) Ic:’:)r(rggtpm) high-tevel input Vi = Veer (D at INX 10| pA
IiLanx) ::':)r(rggfm) low-level input VL = 0V at INx 10 HA
ViHEn) II':?;\il;(g(enable) threshold voltage, 0.7 x Voo vV
Vi ;lﬁl;;éenable) threshold voltage, 0.3x Ve Vv
Vi e E)'/\ls):e(g::b) threshold voltage 0.1 x Vegy Vv
hiEn) ELIJ\'I':e(netnable) high-level input Vi = Voo (1 at ENx 10| A
g ELIJ\'I;(e(n(-:;nable) low-level input V,( = OV at ENx 10 uA
Ci Input Capacitance () \2/|I\/|=H\Z/C\(;/(;i : g:g:/sin(zrrft), f= 15 pF
(1) Vce = Input-side V¢c; Veco = Output-side Ve

(2) Measured from input pin to same side ground.
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5.12 Supply Current Characteristics—3.3V Supply

Vee1 = Veez = 3.3V £10% (over recommended operating conditions unless otherwise noted)

SUPPLY
PARAMETER TEST CONDITIONS CURRENT MIN TYP MAX| UNIT
1SO6441 (default high) and ISO6441F (default low, with F suffix)
V| = Veer ((default high); V; = 0 V (default low, with F|lcct 3.6 46
Supply current - DC signal suffix) lec2 2.3 29
2
V| =0V (default high); V, = Vey (default low, with F | lcct 10 1.4
suffix) lcco 44 5
| 6.8 7.9
1Mbps cet mA
lcca 3.4 4
Supply current - AC signal |All channels switching with square Ice 7.2 8.2
@ wave clock input; C, = 15pF 10Mbps
put; G = p ICCZ 4.4 5
| 10.7 121
100Mbps cet
leco 13.7 15.6

(1) Ve = Input-side Ve
(2) Supply current valid for ENx = Ve
(3) Supply current valid for ENx = V¢
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5.13 Electrical Characteristics—2.5V Supply

Vee1 = Veez = 2.5V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

VoH(ouTx) \C/)Oll,lt':g(éoutput) high-level output lon=-1mA; See 72> 6 Veeo-0.1 M \Y
VoL(outo \(IDOLIJt';;éoutput) low-level output lo, = 1MA; See £/ =2 6 0.1 Vv
Virs(ng :/l\;ﬁ;g:urti)sisnv;itching threshold 07 x Ve |V
Vi :/l\;i(t;gep’ufta)”sir\:\gtching threshold 0.3 x Vog y
R ’
) Ic:’:)r(rggtpm) high-tevel input Vi = Veer (D at INX 10| pA
IiLanx) ::':)r(rggfm) low-level input VL = 0V at INx 10 HA
ViHEn) II':?;\il;(g(enable) threshold voltage, 0.7 x Voo vV
Vi ;lﬁl;;éenable) threshold voltage, 0.3x Ve Vv
Vi e E)'/\ls):e(g::b) threshold voltage 0.1 x Vegy Vv
hiEn) ELIJ\'I':e(netnable) high-level input Vi = Voo (1 at ENx 10| A
g ELIJ\'I;(e(n(-:;nable) low-level input V,( = OV at ENx 10 uA
Ci Input Capacitance () \2/|I\/|=H\Z/C\(;/(;i : g:g:/sin(zrrft), f= 15 pF
(1) Vce = Input-side V¢c; Veco = Output-side Ve

(2) Measured from input pin to same side ground.
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5.14 Supply Current Characteristics—2.5V Supply

Vee1 = Veez = 2.5V £10% (over recommended operating conditions unless otherwise noted)

SUPPLY
PARAMETER TEST CONDITIONS CURRENT MIN TYP MAX| UNIT
1SO6441 (default high) and ISO6441F (default low, with F suffix)
V| = Veer ((default high); V; = 0 V (default low, with F|lcct 3.6 45
Supply current - DC signal suffix) lec2 2.3 29
()
V| =0V (default high); V, = V¢ (default low, with F lcc 10 1.3
suffix) lcco 4.3 5
| 6.8 7.8
1Mbps cet mA
lcca 3.4 4
Supply current - AC signal |All channels switching with square Ice 71 8.2
@ wave clock input; C, = 15pF 10Mbps
put; G p ICCZ 41 4.9
| 10.1 11.2
100Mbps cet
leco 11.3 12.8

(1) Ve = Input-side Ve
(2) Supply current valid for ENx = Ve
(3) Supply current valid for ENx = V¢
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5.15 Switching Characteristics—5V Supply

Vet = Veez = 5V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH, tPHL Propagation delay time @100kbps 6.2 10 ns
PWD Pulse width distortion(") [tepy — te | See /a6 0.03 25| ns
tsk(o) Channel-to-channel output skew time(@) Same-direction channels 1.5 ns
tsk(pp) Part-to-part skew time(®) 3| ns
tr Output signal rise time 3 ns
tf Output signal fall time See 726 3 ns
tpHz Disable propagation delay, high-to-high impedance output 9 ns
tpLz Disable propagation delay, low-to-high impedance output 8 ns
tpzm :Esnoagldfe‘b;:ropagation delay, high impedance-to-high output for | gee 734> 6 7 ns
tpgt Enable propagation delay, high impedance-to-low output for 8 ns

1SO644x
tpu Time from V¢ UVLO to valid output data Ve ramp < 1us 90 us
tbo Default output delay time from input power loss g/ljsfvu\r/iizflrrofsl:T;e\;c_gffﬁi/ 6 0.055 0.1 us
tie Time interval error 216_ 1 PRBS data at 100 Mbps 0.21 ns

(1)  Also known as pulse skew.
(2)  tsk(o) is the skew between outputs of a single device with all driving inputs connected together and the outputs switching in the same
direction while driving identical loads.
(3)  tsk(pp) is the magnitude of the difference in propagation delay times between any terminals of different devices switching in the same
direction while operating at identical supply voltages, temperature, input signals and loads.
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5.16 Switching Characteristics—3.3V Supply

Vee1 = Veez = 3.3V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH, tPHL Propagation delay time @100kbps 7 12 ns
PWD Pulse width distortion(") [tepy — te | See /a6 0.26 25| ns
tsk(o) Channel-to-channel output skew time(@) Same-direction channels 1.5 ns
tsk(pp) Part-to-part skew time(®) 3| ns
te Output signal rise time 4 ns

- - See /196

tf Output signal fall time 4 ns
tpHz Disable propagation delay, high-to-high impedance output 14 ns
tpLz Disable propagation delay, low-to-high impedance output 12 ns
tpzm Enable propagation delay, high impedance-to-high output See ¥/ a6 1 ns

for ISO644x
t Enable propagation delay, high impedance-to-low output 10 ns
PzL for 1ISO644x
tpu Time from V¢ UVLO to valid output data Ve ramp < 1us 70 us

. . Measured from the time VCC goes

tbo Default output delay time from input power loss below Ve uvLo-in. See £2a> 6 0.06 0.1 us
tie Time interval error 2'6— 1 PRBS data at 100 Mbps 0.2 ns

(1)  Also known as pulse skew.

(2)  tsk(o) is the skew between outputs of a single device with all driving inputs connected together and the outputs switching in the same
direction while driving identical loads.

(3)  tsk(pp) is the magnitude of the difference in propagation delay times between any terminals of different devices switching in the same
direction while operating at identical supply voltages, temperature, input signals and loads.

16 BHEHZBTT 57— RN 2 (ZE SRR GPH) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: ISO6441
English Data Sheet: SLLSG01


https://www.ti.com/product/jp/iso6441?qgpn=iso6441
https://www.ti.com/jp/lit/pdf/JAJSVC8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVC8&partnum=ISO6441
https://www.ti.com/product/jp/iso6441?qgpn=iso6441
https://www.ti.com/lit/pdf/SLLSG01

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

1ISO6441
JAJSVCB — SEPTEMBER 2024

5.17 Switching Characteristics—2.5V Supply

Vee1 = Veez = 2.5V £10% (over recommended operating conditions unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH, tPHL Propagation delay time @100kbps 8.4 14.5 ns
PWD Pulse width distortion(") [tepy — te | See /a6 0.5 25| ns
tsk(o) Channel-to-channel output skew time(@) Same-direction channels 1.5 ns
tsk(pp) Part-to-part skew time(®) 3| ns
tr Output signal rise time 5 ns

- - See /196

tf Output signal fall time 5 ns
tpHz Disable propagation delay, high-to-high impedance output 19 ns
tpLz Disable propagation delay, low-to-high impedance output 17 ns
tpzm Enable propagation delay, high impedance-to-high output See ¥/ a6 17 ns

for ISO644x
t Enable propagation delay, high impedance-to-low output 12 ns
PzL for 1ISO644x
tpu Time from V¢ UVLO to valid output data Ve ramp < 1us 80 us

. . Measured from the time VCC goes

tbo Default output delay time from input power loss below Ve uvLo-in. See £2a> 6 0.06 0.1 us
tie Time interval error 216_ 1 PRBS data at 100 Mbps 0.22 ns

(1)  Also known as pulse skew.
(2)  tsk(o) is the skew between outputs of a single device with all driving inputs connected together and the outputs switching in the same
direction while driving identical loads.
(3)  tsk(pp) is the magnitude of the difference in propagation delay times between any terminals of different devices switching in the same
direction while operating at identical supply voltages, temperature, input signals and loads.
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5.18 Insulation Characteristics Curves

Insulation Characteristics Curves for 74 F SOIC (DW-16) Package
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540 — VCC =36V
2 480 — VCC =275V
£ NC
£ 420 <
£ 360 N
© N
2 300 ~
£ 240 N
3 ~
:3 180 ~
& 120 N
60 <
0

0 20 40 60 80 100 120 140
Ambient Temperature (°C)

Eq 5-1. Thermal Derating Curve for Safety Limiting

Current for 74 K SOIC

(DW-16) Package
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5-2. Thermal Derating Curve for Safety Limiting
Power for 74 K SOIC (DW-16) Package
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6 Parameter Measurement Information

[
S Vel
1.2 v
1E1 9
18 oUTx ! | 50% ! 0%
5! L | ov
12 ¢ i —»  e— —! — tPHL
Input Generator v : 2 : f— SL Note B | |
ee Note
(See Note A) | 50Q . Vo : — T ! :_ _____ VOH(OUTX)
0, 10
Vo s0% /T N 50%
® ® I 10% ————— I~
: | | : VoL(ouTx)
| |
t—b —> et

A ASSVRE, PR OB AR Y = R — b e E T, PRR < 50kHz, 50% 72— ¢ #1421 t, < 1ns. t < 1ns. Zo = 500, INx
(M) DXL — 23 SR B0 | AT 50Q DR BE T, EROT 7V —ar TiE, 20 50Q B R E T,
B. CL=15pF ThY. £20% LD RS KOV B0 R RN E TN TOET,

B 6-1. R4 v F > IR EIE & BERR

Vi See Note B
——————————— Vee
1o !
15 Vi Vee_uvio-MiNy
I'E | |
. ) ) gl | ov
IN = OV (Devices without suffix F) ~ INx 1a OUTx v |
IN = Ve (Devices with suffix F) 1S © oo high
:‘_é : c  TTTT== ! Voroutx)
= See Note A v,
] ' [e]
“““ Vorouty
default low
A.  CL=15pF THY, £20% LINDFHAIZBINEEOFENEENTWET,
B. 7.7 L—b=10mV/ns
6-2. 77 4 ) O FIHERERE T X b EIRE & BERA
Yoo Veco
p .
C=0.1pF 1% € C=0.1pF 1%
Pass-fail criteria:
/_7’; . The output must
|-g | remain stable.
INX > & OUTx
S1 5
—0 121 N
18
131 Vor(ouTy) OF
= T VoLouty
GNDI/J7 + Vou - éGNDO
A.  C_=15pF THY, +20% LINOFHHIFRB L NEROFENREENTOET,
B. ENx=Vgc. CMTI 7 AR F 4 FUFAR—T VL TT,
6-3. FI4R:BiE B A R E i
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7 Detailed Description
7.1 Overview

ISO644x 7 7IVDT ISAAL, A A7 F—A27 (00K) B G NEM AL, b7 A FE—ALT Dk )T
ENLTCT VXN T—2EEELET,

N7V AIvZIE, NI T Z AL CEEKR XYV T 2 EETHZEICL-T 1 DOTVHVREARL TOVET, o, 55
EEELRZNWIEIZEST 69 1 DOT VHVIREEZR L TWET, Ly — N, BERE Iy Ta=r7%17-7T
DOESEEFAL, N7 7BERE THAEARLET, 1S0644x T /A AT @& E B B EL S TRY,
CMTI tEfEZ R KALL, WX YT & 10 Ny 77 DAL T o TNZLD M /A X e/ MEL TOVET,

The conceptual block diagram of the digital isolator, 7-1, shows a functional block diagram of a typical
channel.

7.2 Functional Block Diagram

Transmitter | | Receiver
| | ENx
00K >(F |
Modulation
INX _I |
_‘[> TX Signal Isolation RX Signal Envelope OUTx
Conditioning | Barrier | Conditioning Detection
Emissions | |
Oscillator |—— Reduction
Techniques | |
7-1. Conceptual Block Diagram of an OOK Based Digital Isolator
7-2 shows a conceptual detail of how the ON-OFF keying scheme works.
TXIN ‘
Carrier signal through
isolation barrier
RX OUT
Eq 7-2. On-Off Keying (OOK) Based Modulation Scheme
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7.3 Feature Description
% 7-1 provides an overview of the device features.

& 7-1. Device Features

PART NUMBER CHANNEL DIRECTION MAX"::.'}"EDATA DEFAULT OUTPUT PACKAGE
1SO6441 3 Forward 100Mbps High DW-16
1 Reverse
ISOB441F 3 Forward 100Mbps Low DW-16
1 Reverse

7.3.1 Electromagnetic Compatibility (EMC) Considerations

WAL 72 PEE R CHEHSND S OT IV r—ad, #EKHE (ESD), A &R EH S (EFT), —,

BN D XAV ELD L Z TR T <leo TWET, ZHHLO BN 1L, IEC 61000-4-x =° CISPR 25 728D

BRHUS ICXOHIHI SN COVET, VAT A LoV ORI IX, 77— al RO ELAT U MIRELLE

FENFET N, 1S0644x 77V DT AL, HEL DT 7 LUV ORREIUGEE B AT, VAT A R{RO B

ZEDTHNET, EHEAO—#ELL FIORLET,

o AHAERE Y BIOFVTBORNR Sy RIz, B/ ESD (R,

o FBIHELBIOSIUR BT, ESD B OKITH G,

o BAVE—H LA NRERBL CARERBH RN —(FEEE2NNART D AT ThyT VT a7 4o
KEEAL,

o H—RF U Z12Ek>TPMOS 7 /34 AL NMOS T /31 A% HAZHafx L . %742 SCR BRI B ENDD %R Ik,

o SEREENNEENELMEIEICT HILT, MmN\ T 2 E ey B —RER AR,

7.4 Device Functional Modes
¢ 7-2 lists the functional modes for the ISO644x devices.
R 7-2. Function Table

OUTPUT
Veei Vececo "(‘llzg)T ENABLE C:g'{ll:_l;)'l' COMMENTS
(ENx)
H H or open H Normal Operation: A channel output assumes the logic state of the
L H or open L input.

PU PU - -

Default mode: When INx is open, the corresponding channel output
Open H or open Default goes to the default logic state. Default is High for ISO644x and Low

for ISO644xF (with F suffix).

% PU % L 7 A low value of output enable causes the outputs to be high-
impedance.
Default mode: When V¢, is unpowered, a channel output assumes
the logic state based on the selected default option. Default is High
for ISO644x and Low for ISO644xF (with F suffix).

PD PU X H or open Default When V¢, transitions from unpowered to powered-up, a channel
output assumes the logic state of the input.
When V¢, transitions from powered-up to unpowered, channel
output assumes the selected default state.
When V¢o is unpowered, a channel output is undetermined@. When

X PD X X Undetermined | Vo transitions from unpowered to powered-up, a channel output
assumes the logic state of the input.

(1) Vcc| = Input-side Vcc; VCCO = OUtpUt-Side Vcc; PU = Powered up (VCC 2 VCC_RO(MIN)); PD = Powered down (VCC < VCC_UVLO—); X=
Irrelevant; H = High level; L = Low level ; Z = High Impedance
(2) The outputs are in undetermined state when VCC_UVLO— < Vcc| or VCCO < VCC 2 VCC_RO(MIN)-
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7.5 Device 1/0 Schematics

Vcal Vel Vel

INX

7-3. Input (INx) Default High (Device Without F Suffix Device) Schematics

Vel Vel

[

INX

Eq 7-4. Input (INx) Default Low (Device With F Suffix Device) Schematics

Veal Vcal Veel

[

ENx

B 7-5. Enable (ENx) Schematics
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Vcco

=33Q
[ OUTx

L

7-6. Output (OUTx) Schematics
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8 Application and Implementation

E
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining

suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

8.1 Application Information

ISO644x T /3A AL, BHRED I T YR Fyp)L FTIOXL TAIL —H T, ZNHDT A RLWRICA S —T L B
BHY, X THDHNEEH AL E =X AIBITLT, 23TV 0 (BE)) RTIA NI T~ AZEREN T 7V r—a IZfEH
TEET, 1S0644X TRA AL, 7N R CMOS uly s AAyF o7 57 /ad—Z AL TOET,

EIRFEEDOHPHIL. Voot & Voo DI DEIRT 2.25V~5.5V T, #iix U7 % 2 O®1ﬁl Z oy BES D7 HELEE)
EEHNOEBEOBEEZHEHAL, TREROMEMINL T/ —ATEET, 22 0E, 1S0644x 12 3.3V O Vey
(2.25V~5.5V O#IFAN) & 5V D Voo (ZHh 2.25V~5.5V O#iHN) ZEia T Ed, T2 TAYVL—FT, #
FICINZ T, BYv7 Lo hIUV AL —H L TH A CTEE T, TUXV TAL—H %> CREFT 25813, vy
NEVREEFBEDTO, TOHIN TAIL—FINRFE DAL H—T = A ZARFGITHEILL TN & //& TR
CMOS %7213 TTL TV HNAE B TA L Disig D% AEL TWAZEICEE L WIS, TA YL —Z [ 3i@E (4
~7:4’x®@*ﬁ%ﬁ$§ bbb, F—% avbn—F (MCU %7213 FPGA) &, 7 —% v N—FE- 13510 5
U= NEDRITRLESIVET,

8.2 Typical Application

8-1 shows the isolated serial peripheral interface (SPI).
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8-1. Isolated SPI for an Analog Input Module With 16 Inputs
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8.2.1 Design Requirements

To design with these devices, use the parameters listed in 3% 8-1.

£ 8-1. Design Parameters

PARAMETER VALUE
Supply voltage, Vg1 and Ve 2.25V~5.5V
Decoupling capacitor between V1 and GND1 0.1uF
Decoupling capacitor from Vcco and GND2 0.1uF

8.2.2 Detailed Design Procedure

Unlike optocouplers, which require external components to improve performance, provide bias, or limit current,
the 1SO644x family of devices only require two external bypass capacitors to operate.

0.5mm maximum

0.5mm maximum

from Veeq
(RS
I }
0.1uF |
g v
Veei
GND1
(]
INA >
INB >
INC >
outb — <&
EN1
T
GND1

(¢)]

vYY

| I

\ L\ [\

N0

(

16

15

14

13

12

1

10

from Vcco
|
i |
v 0.1uF
Veea
T
GND2
[T}
N
[ T} >
[ [1 >
[ T} >
[ T} <
EN2
T
GND2
A

B 8-2. Typical 1ISO644x Circuit
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8.2.3 Application Curve

The following typical eye diagrams of the ISO644x family of devices indicates low jitter and wide open eye at the
maximum data rate of 100Mbps.

Horizontal 2ns / division, Vertical 1V / division. Horizontal 2ns / division, Vertical 500mV / division.
[ 8-3. 1S0644x Eye Diagram at 100Mbps PRBS 2'® [ .4, 1IS0644x Eye Diagram at 100Mbps PRBS 216
-1, 5V and 25°C -1, 3.3V and 25°C

Horizontal 2ns / division, Vertical 500mV / division.

Eg 8-5. 1SO644x Eye Diagram at 100Mbps PRBS 216 — 1, 2.5V and 25°C
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8.3 Power Supply Recommendations

To provide reliable operation at data rates and supply voltages, a 0.1uF bypass capacitor is recommended at the
input and output supply pins (Vcc1 and Veeo). The capacitors must be placed as close to the supply pins as
possible. If only a single primary-side power supply is available in an application, isolated power can be
generated for the secondary-side with the help of a transformer driver. For industrial applications, please use
Texas Instruments' SN6501 or SN6505B. For such applications, detailed power supply design and transformer
selection recommendations are available in SN6501 Transformer Driver for Isolated Power Supplies or SN6505B
Low-noise, 1-A Transformer Drivers for Isolated Power Supplies .

8.4 Layout
8.4.1 Layout Guidelines

AAME LS EMI PCB DR GFH 2 EBL 51213, f/h 2 @RS TT, EMI 23512887 572012, 4 Jg ik
B ffi T £ 9 ( Layout Example #Z ), 4 EHEMOfEIL, FENG FEICH»->T, mEfEFE, 7708 7L
— . ERT L — 2 AREEIE B E ORI E DN ERHYET,

o BRBICEHE = HERRTHIEIZED, BT O (B OEN _H:M/&%?/x@%éé) ERETC. T —#
VIDIT U AIV A BI O — R ET AL —Z DB D7) — ok B DN AT REIC 20 £,

s BEHESEORDEIZ, XEDT TR T —  ERETHIEID BETA VR OA L — X AL, Y
BB DT= D DBENTARA L F I 2 A RAERBLET,

o JIUR FL—rDROBIZ, BIRT L — E2EETHE, @A A SARREER 100pF/ A F 2 Binsgs2 L
MWTEET,

o B FBIRHEOHIENE BB T2E. ZRHDE B 2T — RIS, E 7 DL e R A AR T h~—
UIRBHHT | EWIRERELIET,

BIR T L — E213E BB OBMNLEREA L. AR, 5 2 DBFER L EIIIS TR TL—r %
MAEERIBINLET, Z0O%E _Ot@ FAR D JERE R DAL E L KO EBIE £, F2. B EBIFERHOEIR
TL— T TR L= B BSOS CHLUE TE A2 mER NS SAK B2 KIS En T FET,

L AT ROMEREIEOZERICOWTIL, (T8 TAI L —R2Z AR T 7V r—ay J—heBRLTLIEE N,
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8.4.2 Layout Example
0.1uF capacitance 0.1uF capacitance
0.5mm maximum from 0.5mm maximum from
VCC1 to GND1, low VCC2 to GND2, low
inductance vias to inductance vias to
ground plane ground plane

Solid supply islands reduce

inductance because large cCA 1
peak currents flow into the | |
VCC p|n 1 I I
ND1 | |
2 (I
(I
B 3 I I
(I
(I
I [ | -
1/0 pins ([
routed on top (|
or on I | 5 I
alternate ]
layers (with
vias) 6 I
(I
EN1 (I EN2
i 7 | 10[ ]
(I
Solid ground Chieg CNE2
planes reduce Ground 8 Il 9 Ground
ground Plane (| nl;’lane
inductance and (2™ Layer) L (2" Layer)
dissipate heat low inductance vias to low inductance vias to
through PCB ground plane at GND ground plane at GND
pins pins

8-6. Layout Example
A

High-speed traces

10 mils 5
Ground plane : :
i Keepthis
. i space free FR-4

40 mils i from planes, e ~4.5
i traces, pads,
and vias
Power plane ' :
10mils 5
Low-speed traces " —— ' |

E] 8-7. Layout Example PCB cross section
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation, see the following:

o TXYRALAINAY [FTUHN TAI—ZE G TARIT TV r—ay /—h

o TEXVRALRAINAY [TV TAI =BG TARIT TV r—ay J—h

o TXRFRALAINAY [ FERIT 7Y r—var J—b

o TERPRALRINAY [FEEH AT LT ESD, EFT, Y 0l a d #4725 BTz 551517
FVr—vay J—h

» Texas Instruments, SN6501 Transformer Driver for Isolated Power Supplies, data sheet

» Texas Instruments, TPS76333 Low-Power 150-mA Low-Dropout Linear Regulators, data sheet

9.2 FFaAY FOEFMEMERITMBAE

RE¥ 2 A D EHIZ DWW TOmAEZ T DT, www.tij.co.jp DT /SA AR 7 4 L H % BV TLTE S, (A1) 27
Vo LT T D8, BREINTZT R CORIERICBET I AV AN BHZ IO ENTEET, BHEOFEMIC
ONTHE, WETENTZRF 2 A MIEFN TV ASETERZ B LIEE,
9.3H4R—pF- VY=
TEP R A AV LAY E2E™ R —b e T4 —T AT, T V=T BRRERE A ORI LR EHIE T A Mg AR
—IPORGERD D EBESEAZEN TEXAILGHT T, BEFEORIZEZRR LD, MEOEME LIV T52LT, &t T
R E RIS ENTEET,
Vo 7S3TNBar 7703, K5 mBE I BUROEE I BIEINA2H DT, ZNHIXTHH R A AV AV D
AR TALDOTIIRL T LETI T R A AN ALY D RfRE KWL= DO TIIHVER Ay TR AR
VALY O R EZ IR TLTEENY,
9.4 Trademarks
THXY R A AV A Y E2E™ is a trademark of Texas Instruments.
T RCOPEENL, TNENOAEIFELET,
9.5 HESMEICHT 3 EEEIR

Z0 IC 1, ESD 12 ko THHRT A AREM RSB ET, THFH A AL AV LAV, IC Z BRI B AR S 2528

A EHERLET, FELVEDHROBEIORE FIEICEDRVGE . T AL T BERBIET,

A\ ESD ICEBMHRIE, DT RMREE T DT A ADTE R E CEIGITDI0ET, K72 IC DG, /STA—FHbF
ICEALT BT TARSNTOB NI TTHEME D B0 | R A LT <o TV ET,

9.6 S
FXA R AL AV LAY I ZE ZOMREEICIE, ARECIEFEO —BERBXOERSGEHINTWET,

10 Revision History
HERE SRR ORFIIUFT 2R L TOE T, TOUGTBEITRGEMUZHEL T ET,
DATE REVISION NOTES
September 2024 * Initial Release

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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11.1 Package Option Addendum

Packaging Information

Orderable Status(?) Package Type |Package Pins Package Qty |Eco Plan® Lead/Ball MSL Peak Op Temp (°C) |Device
Device Drawing Finish®) Temp® Marking® (%)
1ISO6441DWR |ACTIVE SOIC DwW 16 2000 Green (RoHS & |NIPDAU Level-2-260C-1 |-40 to 125 1ISO6441

no Sb/Br) YEAR

30 BEHIET BT — e s (S RRB A FE
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11.2 Tape and Reel Information

REEL DIMENSIONS

TAPE DIMENSIONS

~>‘|<—K0 « P1-»]

I T

& © o | Bo VlV
Cavity —>| A0 |<—

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
P1

v

T Reel Width (W1)

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A-=—q9-=1 t--7--1-
Q3 | Q4 Q3 | Q4 User Direction of Feed
[ & 4 |
T T
N
Pocket Quadrants
Reel Reel "
Device P"T"kage :ack"‘.‘ge Pins sPQ Diameter | Width W1 0 =0 [ P b . P';“ ¢
ype rawing (mm) (mm) (mm) (mm) (mm) (mm) (mm) uadran:
1SO6441DWR solc DW 16 2000 330.0 16.4 10.75 10.7 27 12.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

Device

Package Type

Package Drawing

SPQ

Length (mm)

Width (mm)

Height (mm)

ISO6441DWR

SOIC

DW

2000

367.0

367.0

45.0

32
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PACKAGE OUTLINE
DW0016B SOIC - 2.65 mm max height

SOIC

10.63 TYP

9.97
PIN 11D
AREA
) 14x

'] .
10.5 X
10.1 8.89

NOTE 3

INININININININn

©

\

N

()

x
o
3]
X

I g L
76 0.31 L
74 [ [0.250 [c[A® [BO | —=| 2.65 MAX

NOTE 4

?

// S

/ a
{‘ J\ ,)
‘\\ /

\SEE DETAILA

/

GAGE PLANf I\ L
0°-8 T* L 81?

0.40 DETAILA
(14)~  TYPICAL

4221009/B 07/2016

NOTES:

-

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

Reference JEDEC registration MS-013.

ar wb

www.ti.com
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DW0016B

EXAMPLE BOARD LAYOUT
SOIC - 2.65 mm max height

SOIC

14X (1.27) [ |
|
|

j):b
|
R0.05 TYP

16X (1.65) ¢ SEE
SEE
DETAILS 1 ‘ DETAILS
1 1 i 16
|

IPC-7351 NOMINAL

METAL‘\

7.3 mm CLEARANCE/CREEPAGE

SOLDER MASK
OPENING

*‘ r=— 0.07 MAX

DEFINED

ALL AROUND

NON SOLDER MASK

3 14X (1.27) —
g 8
|
‘ R0.05 TYP
HV / ISOLATION OPTION

8.1 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK
OPENING

|
L
*H‘* 0.07 MIN

ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4221009/B 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

www.ti.com
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EXAMPLE STENCIL DESIGN
DW0016B SOIC - 2.65 mm max height
soIc
SYMM SYMM
16X (2) ¢ 16X (1.65) <‘L
1 | g
o /- | (mmmmpr: |:t:| | =t
16X (0.6) 1 E | E 16X (0.6) E ! E
== N == =R ==
e — ‘ — T &= ‘ 3
e ‘ - =t w —
14X (1.27) - \ % 14X (1.27) | %
8 i 9 i 9
R0.05 TYP ‘ ‘ R0.05 TYP ‘
‘ 9.3) | (9.75) |
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4221009/B 07/2016

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.

www.ti.com
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