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Changes from Revision E (November 2017) to Revision F Page

e Added "Contact discharge per IEC 61000-4-2; Isolation barrier withstand test" specification of +8000 in ESD Ratings

L2211 L= 2 PP OUUSPPO 7
« Added table note "IEC ESD strike is applied across the barrier with all pins on each side tied together creating a

two-terminal device" t0 ESD RAUNGS TADIE .........ui ittt sb e e e 7
« Deleted "T; or Junction temperature" parameter from Recommended Operating Conditions table as it is already

specified in Absolute Maximum RatNGS tADIE ..........cocuiiiii et 7
* Added "see ] 42" to TEST CONDITIONS 0f V gwm SPECIfICALION ......vecvieviieieiecieeie sttt st 9
» Added the following note to ¥ 33: "Optional 100 uF capacitor can be added between V¢ and GND1; refer to

Power Supply RECOMMENUALIONS" .........eiiiiiiiieiie ettt e et e e e e ab et e e e e s ae e e e e e e aab bt e e e e e aabbeeeeeanbaeeeeeanbneeeesanneeeas 30
« Added the following note to ¥ 38: "Optional 100 pF capacitor can be added between V¢ and GND1; refer to

Power Supply RECOMMENUALIONS" .........eeiiiiiiiiiie ettt ettt e e e ettt e e e e s aaee e e e e e aseeeeeeaaamsbeeeeeaansbeeeeeansaeeeeeaantsneeesanneeeas 36
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« Added the following text to Design Requirements: "Optional 100 pF decoupling capacitor can be added between

Vcc and GNDL1 pins; refer to Power Supply Recommendations for more details ... 37
* Added the following note to & 39: "Optional 100 uF capacitor can be added between V¢ and GND1; refer to

Power Supply RECOMMENUALIONS" .........eeiiiiiiiiiiie ettt ettt e e e e ettt e e e e aae et e e e e e amaeeeaeaaansbeeeeeaansbeeeeeaansaeeeeeaanteeeeeeanneeeas 37
e Added Insulation Lifetime sub-section under Application CUNVE SECHON...........cueiiiiiiiiiie e 38
¢ Added text to Power Supply Recommendations section to emphasise that input decoupling capacitor should be

larger than output capacitor by at 18aSt 100 UF .......oeiiiiiiiee ettt e e e e e e e e e st e e e e st e e e e e s stbaeeeeestbaeeaesasraeeaenanes 39
« Added the following note to ¥ 43: "Optional 100 pF capacitor can be added between V¢ and GND1; refer to

Power SUPPIY RECOMMENUALIONS" ....iiiiiiiiii ittt e e e s s e ittt e aaeaeeeeessasa bt b eaaeeeeeeaeaaaeeeesssasassssstbebanaeaeaeaeeens 41

Changes from Revision D (November 2017) to Revision E

o O ISOWT843 G N T BE BN 2 ZUE oo
¢ Added the ISOW7843 current parameters to each Supply Current Characteristics table

e %N the supply current versus data rate graphs for the ISOW7843 in the Typical Characteristics section .................... 26
Changes from Revision C (October 2017) to Revision D Page
o CHEEISOWT840 # A A I B BN A FEALIE” ..o 5
« Added the ISOW7840 current parameters to each Supply Current Characteristics table ...........ccccccooiiiiiiiiiiii e, 12
e Changed li5o to I oap @and the value of wave clock input from 0.5, 5, and 50 MHz to 1, 10, and 100 Mbps in the test
conditions for the ISOW7841 current parameters in each Supply Current Characteristics table ............ccccccovviiiiieiinenn. 12

« Deleted no external I o5p test condition for the current available to isolated supply parameter for the ISOW7842 and
ISOW7844 devices in each Supply Current CharacteristiCs table ...........cccviiiiiiiiiii e

* L the labels of the curves in the Thermal Derating Curve for Safety Limiting Current per VDE

e %N the supply current versus data rate graphs for the ISOW7840 in the Typical Characteristics section .................... 25
« X the ground symbols for the input schematic for devices with F suffix and the SEL pin in the Device 1/0

SCNEMALICS TIGUIE ...t e et e ettt e b et ekt e e b et e ek et e oo R b e e e Re e e e be e e e ek s e e e s e e e e eme e e e s b n e e e nn e e e nnneeennnee s 35
Changes from Revision B (June 2017) to Revision C Page
I - 2 1. 1 TP 1
e Changed header row From: DIN V VDE 0884-10 (VDE V 0884-10): 2016-12 To: DIN V VDE 0884-11:2017-01 in the

[[aISI oo ST o Tt ol {Tot= o] g SR SRTPRRTN 9
e Changed V pgy test conditions in INSUlation SPECIfICALIONS.........ccviiiiiiiiiiie e 9
* Changed Vgo(, test conditions in Insulation SPeCIfications ... 9
¢ Changed the Safety-Related Certifications tabIE. ...........ooi et e e e e e e e e eeeeeas 10
¢ Changed Note 1 of the Safety Limiting ValUES tADIE...........ooiiiiiiiiei e 10
¢ Added the ISOW7842 current parameters to each Supply Current table ... 13
e %N the supply current versus data rate graphs for the ISOW7842 in the Typical Characteristics section .................... 26
Changes from Revision A (March 2017) to Revision B Page
¢ Added the ISOW7844 current parameters to each Supply Current table ... 14
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Changes from Original (March 2017) to Revision A Page
« Changed the maximum propagation delay time and the typical and maximum values for pulse width distortion in all
SWItChiNG CharaCteriStICS TADIES ...... ..ottt e e e ettt e e e ettt e e e e e ettt ee e e e emtbeeeeeaantbeeeaeannseeeaesannes 23
e Changed the maximum limit for output signal rise and fall times from 3 to 4 ns in the Switching Characteristics—5-V
INPUL, 3.3-V OULPUL TBIIE ...t e et e e s bt e e b et e e bt e e be e e aab et e nsnn e e s b e e nnreeenanes 23
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ISOW7844 DWE Package
16-Pin SOIC-WB
Top View

Vee | 1 16| Viso
GND1| 2 15 |GND2
ouTA| 3 <— —{— 14 INA
5
ouTs| 4 <— = —{— 13[INB
<
_
ouTc| s <— 2 %— 12| INC
ouTD| 6 <— %— 11| IND
NC | 7 10| SEL
GND1| 8 9 |GND2
Pin Functions
PIN
NO. 110 DESCRIPTION
NAME
ISOW7840 ISOW7841 ISOW7842 ISOW7843 ISOW7844
GND1 2,8 2,8 2,8 2,8 2,8 — | Ground connection for Ve
GND2 9,15 9,15 9,15 9,15 9,15 — | Ground connection for Vg0
INA 3 3 3 3 14 I | Input channel A
INB 4 4 4 13 13 | Input channel B
INC 5 5 12 12 12 | Input channel C
IND 6 11 11 11 11 | Input channel D
NC 7 7 7 7 7 — | Not connected
OUTA 14 14 14 14 3 O | Output channel A
ouTB 13 13 13 4 O | Output channel B
ouTC 12 12 5 O | Output channel C
OuUTD 11 6 6 O | Output channel D
V5o selection pin. V|so =5 V when SEL shorted to V0.
SEL 10 10 10 10 10 I V|so‘— 3.3V, When_ SEL shprted to GND2 or when Igft
floating. For more information see the Device Functional
Modes.
Vee 1 1 1 1 1 — | Supply voltage
Viso 16 16 16 16 16 — | Isolated supply voltage determined by SEL pin
6 Copyright © 2017-2019, Texas Instruments Incorporated
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7 Specifications

7.1 Absolute Maximum Ratings

See W@
MIN MAX UNIT
Vee Supply voltage -0.5 6 \%
Viso Isolated supply voltage -0.5 6 \%
Vio Voltage at INx, OUTX, SEL pins -0.5 V\I/SCOC: 3'55('3) Y
lo Maximum output current through data channels -15 15 mA
T; Junction temperature 150 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

(3) This value depends on whether the pin is located on the V¢ or Vg side. The maximum voltage at the 1/O pins should not exceed 6 V.

7.2 ESD Ratings

VALUE UNIT
_ Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(esp) Eilseccrt]grzt:nc Charged-device model (CDM), per JEDEC specification JESD22-C101 +1000 \Y;
Contact discharge per IEC 61000-4-2; Isolation barrier withstand test) +8000
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
(3) IEC ESD strike is applied across the barrier with all pins on each side tied together creating a two-terminal device.
7.3 Recommended Operating Conditions
MIN NOM MAX UNIT
Vee Supply voltage 3 55 \%
lox High level output current® Vso® =5V i~ mA
Vgo=3.3V -2
lo Low level output current® Vso=5V 4 mA
Vgo=3.3V 2
Vi High-level input voltage 0.7 x Vg Vg \%
Vi Low-level input voltage 0 0.3 x Vg \%
DR Data rate 100 Mbps
Ta Ambient temperature -40 125 °C

(1) Vg is the input side supply, Vso is the output side supply
(2) This current is for data output channel.

Copyright © 2017-2019, Texas Instruments Incorporated
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7.4 Thermal Information

ISOW784x
THERMAL METRIC® DWE (SOIC) UNIT
16 PINS
Rgia Junction-to-ambient thermal resistance 56.8 °C/IW
Rojctop) Junction-to-case (top) thermal resistance 15.6 °C/IW
Rgis Junction-to-board thermal resistance 28.5 °C/IW
Wit Junction-to-top characterization parameter 2.4 °C/IW
Yig Junction-to-board characterization parameter 28.5 °C/IW
Rosc (ot Junction-to-case (bottom) thermal resistance — °C/IW

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

report.

7.5 Power Ratings

Vee =5.5V, ligo = 110 mA, T, = 150°C, T, < 80°C, C, = 15 pF, input a 50-MHz 50% duty-cycle square wave

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Pp Maximum power dissipation (both sides) 1.02 W
Pp1 Maximum power dissipation (side-1) 0.51 W
Pp2 Maximum power dissipation (side-2) 0.51 W

Copyright © 2017-2019, Texas Instruments Incorporated
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7.6 Insulation Specifications

PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance® Shortest terminal-to-terminal distance through air >8 mm
o) Shortest terminal-to-terminal distance across the
CPG External creepage package surface >8 mm
Minimum internal gap (internal clearance — capacitive > 21
) ) ) signal isolation)
DTI Distance through the insulation — - - pm
Minimum internal gap (internal clearance — >120
transformer power isolation)
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 > 600 \%
Material group According to IEC 60664-1 |
Rated mains voltage < 300 Vgrus -V
Overvoltage category per IEC 60664-1 | Rated mains voltage < 600 Vrus -V
Rated mains voltage < 1000 Vrus I-111
DIN V VDE 0884-11:2017-01?
Viorm Maximum repetitive peak isolation AC voltage (bipolar) 1414 Vex
voltage
AC voltage; Time dependent dielectric breakdown 1000 v
Viowm  Maximum working isolation voltage (TDDB) Test; See [ 42 RMS
DC voltage 1414 Vpe
. . . . VTEST = VlOTM; t=60s (qualiﬁcation);
Viotm Maximum transient isolation voltage Vreer = 1.2 X Viomy: t = 1 s (100% production) 7071 Vpk
. . . Test method per IEC 62368-1, 1.2/50 ps waveform
®3) ) )
Viosm Maximum surge isolation voltage Vrest = 1.6 x Viogy = 10000 Vex(qualification) 6250 Vpk
Method a, after input/output safety test subgroup 2/3,
Vini = Viotm, tini = 60's; <5
Vpd(m) =1.2% Viorms tm =10 s
Method a, after environmental tests subgroup 1, <5
Opd Apparent charge® Vini = Viotms tini = 60 S; Vpd(m) = 1.6 X Viorm, tm = 10's - pC
Method b1, at routine test (100% production) and
preconditioning (type test), <5
Vini = 1.2 x Viotm, tini = 1 S; B
Vpd(m) =1.875xViorm, tm=1s
Co Barrier capacitance, input to output® | V| = 0.4 x sin (2xft), f = 1 MHz ~35 pF
Vio =500V, Ta=25°C > 10%?
Rio Insulation resistance ® Vio =500V, 100°C < Tp < 125°C > 101t Q
V|0 =500V, Tg=150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
V1esT = VISO(UL)= 5000 VRrums, t = 60 s (qualification),
Visoy  Withstand isolation voltage VresT = 1.2 X Vigo(uL) = 6000 Vrys, t = 1's (100% 5000 VRMS
production)

(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 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.

(2) 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.

(3) Testing is carried out in air or oil to determine the intrinsic surge immunity of the isolation barrier.

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

(5) All pins on each side of the barrier tied together creating a two-terminal device.

Copyright © 2017-2019, Texas Instruments Incorporated
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7.7 Safety-Related Certifications

VDE

CSA

UL

cqQc

TUV

Certified according to DIN
V VDE V 0884-11:2017-
01

Certified according to IEC
60950-1, IEC 62368-1, and IEC
60601-1

Recognized under UL
1577 Component
Recognition Program

Certified according to
GB 4943.1-2011

Certified according to EN
61010-1:2010 and EN
60950- 1:2006/A2:2013

Reinforced insulation;
Maximum transient
isolation voltage, 7071
Vek;

Maximum repetitive peak
isolation voltage, 1414
Vek;

Maximum surge isolation
voltage, 6250 Vpk

Reinforced insulation per CSA
60950-1-07+A1+A2, IEC
60950-1 2nd Ed.+A1+A2, CSA
62368-1-14 and IEC 62368-1
2nd Ed., 800 Vrpms maximum
working voltage (pollution
degree 2, material group I);

2 MOPP (Means of Patient
Protection) per CSA 60601-1:14
and IEC 60601-1 Ed. 3+A1, 250
VRrms maximum working
voltage;

Temperature rating is 90°C for
reinforced insulation and 125°C
for basic insulation; see
certificate for details.

Single protection, 5000
Vrms

Reinforced Insulation,
Altitude < 5000 m,
Tropical Climate, 700
VRrMs maximum
working voltage;

5000 Vrus Reinforced
insulation per EN 61010-
1:2010 up to working
voltage of 600 Vgrys;
5000 Vrus Reinforced
insulation per EN 60950-
1:2006/A2:2013 up to
working voltage of 800

Vrms

Certificate number:
40040142

Master contract number:
220991

File number: E181974

Certificate number:
CQC15001121716

Client ID number: 77311

7.8 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
Rea = 56.8°C/W, V, = 5.5 V, T, = 150°C, 400
) n | Ta=25°C, see B 1
Is Safety input, output, or supply current® mA
RQJA = 568°C/W, V| =3.6 V, TJ = 150°C, 611
Tp=25°C, see B 1
. O Rega = 56.8°C/W, T, = 150°C, T, = 25°C,
Ps Safety input, output, or total power see B 2 2200 mw
Ts Maximum safety temperature ® 150 °C

(1) The maximum safety temperature, Ts, 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, Rgja, in the Thermal Information table is that of a device installed on a high-K test board for
leaded surface-mount packages. Use the following equations to calculate the value for each parameter:
Ty =Ta + Rgya X P, where P is the power dissipated in the device.
Timax) = Ts = Ta + Roga * Ps, where Tjmay) is the maximum allowed junction temperature.
Ps = Is x V), where V, is the maximum input voltage.

10
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7.9 Electrical Characteristics—5-V Input, 5-V Output
Vee =5V £10%, SEL shorted to V5o (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
External l;so = 0 to 50 mA 4.75 5.07 5.43
Viso Isolated supply voltage \%
External l;so = 0 to 130 mA 4.5 5.07 5.43
VISO(LINE) DC line regulation liso = 50 mA, Vce=45Vto55V 2 mV/V
Visooapy  DC load regulation liso = 0to 130 mA 1%
. . . liso = 130 mA, CLOAD =0.1 uF ” 10 uF;
EFF Efr'fe'i’t‘cy at maximum load V, = Vg (ISOW784x); V| = 0 V (ISOW784x 53%
with F suffix)
Positive-going UVLO threshold
Veeruvo)  on Vee Viso 2.7 \Y;
Negative-going UVLO threshold
Vee(uvio)  op Vees Viso 2.1 \Y;
UVLO threshold hysteresis on
VHys (uvLO) Vee Viso 0.2 \Y;
ViTH Input pin rising threshold 0.7 Vg
Vit Input pin falling threshold 0.3 Vg
Input pin threshold hysteresis
ViHvs) (Ilﬁx) P y 0.1 Vg
I Low level input current V)L =0 at INx or SEL -10 HA
I High level input current Vin = VgD at INx or SEL 10 HA
@ _ —
Vou High level output voltage lo =—4 mA, see B 32 Vso 04 ng.z \%
VoL Low level output voltage lo =4 mA, see § 32 0.2 0.4 \%
cMTI Common mode transient V| = Vg 0 0V, Vey = 1000 V: see B 33 100 KV/us
immunity
DC current from supply under
ICC_SC short circuit on Vlso VISO shorted to GND2 137 mA
v Output ripple on isolated supply | 20-MHz bandwidth, C oap = 0.1 uF || 20 pF, 100 mv
ISO(RIP) (pk-pk) liso = 130 mA

(1) Vg =input side supply; Vso = output side supply

Copyright © 2017-2019, Texas Instruments Incorporated 11
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7.10 Supply Current Characteristics—5-V Input, 5-V Output
Vee =5V £10%, SEL shorted to V5o (over recommended operating conditions, unless otherwise specified)

PARAMETER ‘ TEST CONDITIONS MIN TYP  MAX| UNIT
ISOW7840
No external I oap; V| =0 V (ISOW7840); 23
V, = Vg (1ISOW7840 with F suffix)
No external I oap; V) = Vs (ISOW7840); 17
V, =0V (ISOW7840 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; 21 mA
cc supply C_ = 15 pF, No external | opap
All channels switching with square wave clock input of 10 Mbps; 24
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 56
C_ = 15 pF, No external I oap
V, =0V (ISOW7840); 128
V| = Vg (ISOW7840 with F suffix)
V| = Vg (ISOW7840); 130
V, =0V (ISOW7840 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 128 mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps;
127
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
111
C_=15pF
ISOW7841
No external I oap; Vi =0V (ISOW7841); 23
V, = Vg @ (1ISOW7841 with F suffix)
No external | pap; V| = Vs (ISOW7841); 17
V, =0V (ISOW7841 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; 20 mA
cc supply C, = 15 pF, No external | oap
All channels switching with square wave clock input of 10 Mbps; 24
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
54
C_ = 15 pF, No external I oap
V, =0V (ISOW7841); V| = Vg (ISOW7841 with F suffix) 128
V, = Vg, (ISOW7841); V, =0 V (ISOW7841 with F suffix) 130
All channels switching with square wave clock input of 1 Mbps;
. 128
(2 Current available to C_L=15pF
hsoun™™ isolated suppl T - mA
PRy All channels switching with square wave clock input of 10 Mbps; 127
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
112
C_=15pF

(1) Vg =input side supply; Vso = output side supply
(2) Current available to load should be derated by 2 mA/°C for T, > 80°C.

12
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Supply Current Characteristics—5-V Input, 5-V Output (continued)

Vce =5V £10%, SEL shorted to V go (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS | MIN TYP  MAX| UNIT
ISOW7842
No external I, oap; V, =0V (ISOW7842); 24
V, = Vg M (1ISOW7842 with F suffix)
No external | pap; V| = Vg (ISOW7842); 18
V, =0V (ISOW7842 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
ICC _ 21 mA
supply C_ = 15 pF, No external |, oap
All channels switching with square wave clock input of 10 Mbps; 24
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 51
C, =15 pF, No external I oap
V, =0V (ISOW7842); 126
V| = Vg (ISOW7842 with F suffix)
V, =0V (ISOW7842 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 128 mA
ISO(0oUT) isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps; 127
C_=15pF
All channels switching with square wave clock input of 100 Mbps; 116
C_=15pF
ISOW7843
No external I pap; V| =0V (ISOW7843); o5
V, = Vg (1ISOW7843 with F suffix)
No external | pap; V| = Vs (ISOW7843); 17
V, =0V (ISOW7843 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
ICC _ 21 mA
supply C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 10 Mbps; 24
C, =15 pF, No external | oap
All channels switching with square wave clock input of 100 Mbps; 48
C, =15 pF, No external I oap
V, =0V (ISOW7843); 125
V, = Vg, (ISOW7843 with F suffix)
V) = Vg, (ISOW7843); 130
V, =0V (ISOW7843 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 127 mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps;
126
C =15pF
All channels switching with square wave clock input of 100 Mbps;
120
C_=15pF
Copyright © 2017-2019, Texas Instruments Incorporated 13
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Supply Current Characteristics—5-V Input, 5-V Output (continued)

Vce =5V £10%, SEL shorted to V go (over recommended operating conditions, unless otherwise specified)

PARAMETER

TEST CONDITIONS

| MIN

TYP

MAX

UNIT

ISOW7844

Current drawn from

lec supply

No external I oap; V) = 0 V (ISOW7844);
V, = Vg M (1ISOW7844 with F suffix)

26

No external I oap; V| = Vg (ISOW7844);
V|, =0V (ISOW7844 with F suffix)

17

All channels switching with square wave clock input of 1 Mbps;
C_ = 15 pF, No external I oap

22

All channels switching with square wave clock input of 10 Mbps;
C, =15 pF, No external I oap

24

All channels switching with square wave clock input of 100 Mbps;
C, =15 pF, No external I oap

46

mA

| (2 Current available to
ISO(OUT) "~ isolated supply

V, = 0V (ISOW7844);
V| = Vg (ISOW7844 with F suffix)

123

V| = Vg (lSOW7844),
V, =0V (ISOW7844 with F suffix)

130

All channels switching with square wave clock input of 1 Mbps;
C, =15 pF

126

All channels switching with square wave clock input of 10 Mbps;
C, =15 pF

126

All channels switching with square wave clock input of 100 Mbps;
C_=15pF

126

mA

14
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7.11 Electrical Characteristics—5-V Input, 3.3-V Output

Vee =5V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
External l;so = 0 to 50 mA 3.13 3.34 3.56
Viso Isolated supply voltage \%
External l;so = 0 to 130 mA 3 3.34 3.56
VISO(LINE) DC line regulation liso = 50 mA, Vcc=45Vto55V 2 mvV/V
Visooapy DC load regulation liso =10 to 130 mA 1%
. . . liso = 130 mA, CLOAD =0.1 HF ” 10 UF;
EFF Efr'fe'i?cy at maximum load V| = Vg (ISOWT784); V, = 0 V (ISOW784x 48%
with F suffix)
Positive-going UVLO threshold
V 2.7 \Y,
CCHUVLO) o0 Vg, Viso
Negative-going UVLO threshold
Veeo 21 \Y
CC-WVLO)  on Ve, Viso
UVLO threshold hysteresis on
VHys (WLo) vy v 4 0.2 \Y;
ccs Viso
ViTH Input pin rising threshold 0.7 Vs
Vit Input pin falling threshold 0.3 Vs
Input pin threshold hysteresis
ViHvs) (INX) 0.1 Vg
I Low level input current VL= 0 at INx or SEL -10 HA
I High level input current Vi = Vg ® at INX or SEL 10 HA
@ _ -
Vou High level output voltage lo=—2mA, see @ 32 Vso 03 VS% 1 \%
VoL Low level output voltage lo =2 mA, see § 32 0.1 0.3 \%
Common mode transient _ _ . i
CMTI immunity V,=Vg or0V, Vgy = 1000 V; see B 33 100 kV/us
DC current from supply under
ICC_SC short circuit on Vlso VlSO shorted to GND2 137 mA
v Output ripple on isolated supply | 20-MHz bandwidth, C oap = 0.1 pF || 20 pF, 100 mv
ISO(RIP) (pk-pk) liso = 130 mA
(1) Vg =input side supply; Vso = output side supply
Copyright © 2017-2019, Texas Instruments Incorporated 15
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7.12 Supply Current Characteristics—5-V Input, 3.3-V Output
Vee =5V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX ‘ UNIT
ISOW7840
No external I oap; V| =0 V (ISOW7840); 20
V, = Vg (1ISOW7840 with F suffix)
No external I oap; V) = Vs (ISOW7840); 15
V, =0V (ISOW7840 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; 17 mA
cc supply C_ = 15 pF, No external | opap
All channels switching with square wave clock input of 10 Mbps;
19
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
39
C_ = 15 pF, No external I oap
V, =0V (ISOW7840); 128
V, = Vg, (ISOW7840 with F suffix)
V, = Vg, (ISOW7840); 130
V, =0V (ISOW7840 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 129 mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps;
128
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
116
C_=15pF
ISOW7841
No external I oap; Vi =0V (ISOW7841); 20
V, = Vg @ (1ISOW7841 with F suffix)
No external | oap; V) = Vs (ISOW7841); 14
V=0V (ISOW7841 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
lcc - 17 mA
supply C_ = 15 pF, No external | oap
All channels switching with square wave clock input of 10 Mbps;
20
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
40
C, = 15 pF, No external I oap
V, =0V (ISOW7841); V| = Vg (ISOW7841 with F suffix) 128
V, = Vg (ISOW7841); V|, =0 V (ISOW7841 with F suffix) 130
All channels switching with square wave clock input of 1 Mbps;
. 129
2) Current available to C =15 pF
I T @ mA
SOOUT) " isolated supply o : : ;
All channels switching with square wave clock input of 10 Mbps;
128
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
118
C_=15pF

(1) Vg = input side supply; Vso = output side supply
(2) Current available to load should be derated by 2 mA/°C for T > 105°C.
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Supply Current Characteristics—5-V Input, 3.3-V Output (continued)

Vce =5V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER \ TEST CONDITIONS | MIN  TYP  MAX| UNIT
ISOW7842
No external | pap; V; = 0 V (ISOW7842); 20
V, = Vg M (1ISOW7842 with F suffix)
No external I oap; V| = Vs (ISOW7842); 15
V, =0V (ISOW7842 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
lec supply CL = 15 pF, No external | 18 mA
L pPF, NO external | pap
All channels switching with square wave clock input of 10 Mbps; 20
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 39
C_ = 15 pF, No external I oap
V, =0V (ISOW7842); V, = Vg, (ISOW7842 with F suffix) 126
V, = Vg, (ISOW7842); V, = OV (ISOW7842 with F suffix) 130
All channels switching with square wave clock input of 1 Mbps; 128
(2 Current available to C_=15pF
hsoun™™ isolated suppl . : : mA
pply All channels switching with square wave clock input of 10 Mbps;
127
C_=15pF
All channels switching with square wave clock input of 100 Mbps; 119
C_=15pF
ISOW7843
No external I oap; Vi =0V (ISOW7843); 20
V, = Vg @ (1ISOW7843 with F suffix)
No external | pap; V| = Vs (ISOW7843); 14
V, =0V (ISOW7843 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; 18 mA
cc supply C, = 15 pF, No external | oap
All channels switching with square wave clock input of 10 Mbps; 20
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 39
C_ = 15 pF, No external I oap
V, =0V (ISOW7843); 125
V, = Vg, (ISOW7843 with F suffix)
V, = Vg (ISOW7843); 130
V, =0V (ISOW7843 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 127 mA
ISO(OUT) " isolated supply CL=15pF
All channels switching with square wave clock input of 10 Mbps;
127
C_.=15pF
All channels switching with square wave clock input of 100 Mbps;
123
C_.=15pF
Copyright © 2017-2019, Texas Instruments Incorporated 17
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Supply Current Characteristics—5-V Input, 3.3-V Output (continued)

Vce =5V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER \ TEST CONDITIONS | MIN  TYP  MAX| UNIT
ISOW7844
No external | oap; V) = 0 V (ISOW7844); 21
V, = Vg M (1ISOW7844 with F suffix)
No external | pap; V| = Vs (ISOW7844); 15
V, =0V (ISOW7844 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
lec - 18 mA
supply C, =15 pF, No external I oap
All channels switching with square wave clock input of 10 Mbps;
20
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
41
C, =15 pF, No external I oap
V), =0V (ISOW7844); V| = Vg, (ISOW7844 with F suffix) 123
V) = Vg, (ISOW7844); V, = 0 V (ISOW7844 with F suffix) 130
All channels switching with square wave clock input of 1 Mbps;
. 126
| (2 Current available to C_=15pF A
ISO(OUT) " isolated supply o : : m
All channels switching with square wave clock input of 10 Mbps;
126
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
126
C_=15pF
18 Copyright © 2017-2019, Texas Instruments Incorporated
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7.13 Electrical Characteristics—3.3-V Input, 3.3-V Output
Ve = 3.3V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
External l;so = 0 to 30 mA 3.13 3.34 3.58
Viso Isolated supply voltage \%
External ligso = 0 to 75 mA 3 3.34 3.58
VISO(LINE) DC line regulation liso = 30 mA, Vee = 3Vto3.6V 2 mvV/V
Visooapy DC load regulation liso =0to 75 mA 1%
. . . liso = 75 mA, CLOAD =0.1 uF ” 10 uF;
EFF Efr'fe'i?cy at maximum load V| = Vg, (ISOW784%); V, = 0 V (ISOW784x with 47%
F suffix)
Positive-going UVLO threshold
VeeHuveo)  gon Vee Viso 2.7 \
Negative-going UVLO threshold
Veeo 21 \Y
CC-(UWVLO) o0 Ve, Viso
UVLO threshold hysteresis on
VHys (WLo) vy v 4 0.2 \
ccs Viso
ViTH Input pin rising threshold 0.7 Vs
Vit Input pin falling threshold 0.3 Vs
Input pin threshold hysteresis
ViHvs) (INX) 0.1 Vg
I Low level input current VL= 0 at INx or SEL -10 HA
I High level input current Vi = Vg ® at INX or SEL 10 HA
@ _ -
Vou High level output voltage lo=—2mA, see @ 32 Vso 03 VS% 1 \%
VoL Low level output voltage lo =2 mA, see § 32 0.1 0.3 \%
Common mode transient _ _ . i
CMTI immunity V,=Vg or0V, Vgy = 1000 V; see B 33 100 kV/us
DC current from supply under
ICC_SC short circuit on Vlso VlSO shorted to GND2 143 mA
v Output ripple on isolated supply | 20-MHz bandwidth, C oap = 0.1 pF || 20 pF, 90 mv
ISO(RIP) (pk-pk) liso = 75 mA
(1) Vg=input side supply; Vso = output side supply
Copyright © 2017-2019, Texas Instruments Incorporated 19
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7.14 Supply Current Characteristics—3.3-V Input, 3.3-V Output
Ve = 3.3V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX ‘ UNIT
ISOW7840
No external I oap; V| =0 V (ISOW7840); 2
V, = Vg (1ISOW7840 with F suffix)
No external I pap; V| = Vg (ISOW7840); 20
V, =0V (ISOW7840 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; 23 mA
cc supply C_ = 15 pF, No external | opap
All channels switching with square wave clock input of 10 Mbps;
26
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
54
C_ = 15 pF, No external I oap
V, =0V (ISOW7840); 73
V, = Vg, (ISOW7840 with F suffix)
V, = Vg, (ISOW7840); 75
V, =0V (ISOW7840 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 74 mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps;
73
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
61
C_=15pF
ISOW7841
No external I oap; Vi =0V (ISOW7841); 26
V, = Vg @ (1ISOW7841 with F suffix)
No external | oap; V) = Vs (ISOW7841); 20
V=0V (ISOW7841 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
I 23 mA
cc supply C_ = 15 pF, No external | oap
All channels switching with square wave clock input of 10 Mbps;
26
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps;
53
C_ = 15 pF, No external I oap
V, =0V (ISOW7841); 73
V, = Vg, (ISOW7841 with F suffix)
V| = Vg (ISOW7841); 75
V=0V (ISOW7841 with F suffix)
| @ Current available to All channels switching with square wave clock input of 1 Mbps; 74 A
ISO(OUT) " isolated supply C_=15pF m
All channels switching with square wave clock input of 10 Mbps;
73
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
61
C_=15pF

(1) Vg = input side supply; Vso = output side supply
(2) Current available to load should be derated by 2 mA/°C for T, > 115°C.

20
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Supply Current Characteristics—3.3-V Input, 3.3-V Output (continued)

Vce = 3.3V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER \ TEST CONDITIONS | MIN  TYP  MAX| UNIT
ISOW7842
No external | pap; V; = 0 V (ISOW7842); o8
V, = Vg M (1ISOW7842 with F suffix)
No external I oap; V| = Vg (ISOW7842); 20
V) = 0V (ISOW7842 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
lec supply C, = 15 pF, No external | 24 mA
L pPF, NO external | pap
All channels switching with square wave clock input of 10 Mbps; 26
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 49
C, =15 pF, No external | oap
V, =0V (ISOW7842); -
V| = Vg (ISOW7842 with F suffix)
V= 0 V (ISOW7842 with F suffix)
| @ Current available to All channels switching with square wave clock input of 1 Mbps; 73 A
ISOEUN ™" isolated supply CL=15pF m
All channels switching with square wave clock input of 10 Mbps;
72
C_=15pF
All channels switching with square wave clock input of 100 Mbps;
64
C_=15pF
ISOW7843
No external I oap; Vi =0V (ISOW7843); 28
V, = Vg @ (1ISOW7843 with F suffix)
No external | pap; V| = Vs (ISOW7843); 19
V, =0V (ISOW7843 with F suffix)
| Current drawn from All channels switching with square wave clock input of 1 Mbps; o4 mA
cc supply C, = 15 pF, No external | oap
All channels switching with square wave clock input of 10 Mbps; 26
C_ = 15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 45
C_ = 15 pF, No external I oap
V, =0V (ISOW7843); 20
V, = Vg, (ISOW7843 with F suffix)
V, = Vg (ISOW7843); 75
V, =0V (ISOW7843 with F suffix)
| (2 Current available to All channels switching with square wave clock input of 1 Mbps; 72 mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps;
72
C_.=15pF
All channels switching with square wave clock input of 100 Mbps;
68
C_.=15pF
Copyright © 2017-2019, Texas Instruments Incorporated 21
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Supply Current Characteristics—3.3-V Input, 3.3-V Output (continued)

Vce = 3.3V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER \ TEST CONDITIONS | MIN  TYP  MAX| UNIT
ISOW7844
No external I oap; V) = 0 V (ISOW7844); 30
V, = Vg, (D (1ISOW7844 with F suffix)
No external I oap; V| = Vg (ISOW7844); 19
V) = 0V (ISOW7844 with F suffix)
Current drawn from All channels switching with square wave clock input of 1 Mbps;
lec supply C, = 15 pF, No external | e mA
L pPF, NO external | pap
All channels switching with square wave clock input of 10 Mbps; 26
C, =15 pF, No external I oap
All channels switching with square wave clock input of 100 Mbps; 42
C, =15 pF, No external | oap
V|, =0V (ISOW7844); 68
V| = Vg, (ISOW7844 with F suffix)
V| =0V (ISOW7844 with F suffix)
| @ Current available to All channels switching with square wave clock input of 1 Mbps; n mA
ISO(OUT) " isolated supply C_=15pF
All channels switching with square wave clock input of 10 Mbps; n
C_=15pF
All channels switching with square wave clock input of 100 Mbps; n
C_=15pF
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7.15 Switching Characteristics—5-V Input, 5-V Output
Vee =5V £10%, SEL shorted to V5o (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLH, tpHL  Propagation delay time See B 32 13 17.6 ns
PWD Pulse width distortion® [tpyy — tpy 1 0.6 4.7 ns
tsk(o) Channel-channel output skew time ? Same-direction channels 25 ns
tskpp  Part-part skew time®) 45 ns
t, t Output signal rise and fall times 2 4 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.

7.16 Switching Characteristics—5-V Input, 3.3-V Output
Vee =5V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLH, tpHL  Propagation delay time See B 32 14 19.7 ns
PWD Pulse width distortion® [tpyy — tpy 4 0.6 4.4 ns
tsk(o) Channel-channel output skew time ? Same-direction channels 2 ns
tskpp  Part-part skew time® 45 ns
t, t Output signal rise and fall times 1 4 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.

7.17 Switching Characteristics—3.3-V Input, 3.3-V Output
Ve = 3.3V £10%, SEL shorted to GND2 (over recommended operating conditions, unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLH, tphL  Propagation delay time See B 32 145 20.2 ns
PWD Pulse width distortion® [tpyy — tpy 4 0.6 4.4 ns
tsk(o) Channel-channel output skew time ? Same-direction channels 2.2 ns
tskpp  Part-part skew time®) 45 ns
t, t Output signal rise and fall times 1 3 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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7.18 Insulation Characteristics Curves

700 2500
— Vcc = 3.6V

600 ~, e VCC =55V
I \ S 2000
S N E \
= 500 £
3 AN 5 \
S 400 N\ g 1500
O \ o
j2] (=]
= 300 AN =
E € 1000
2 200 AN >
] \ £
& NC & 500

100 \

0 N 0
0 20 40 60 80 100 120 140 160 0 50 100 150 200
Ambient Temperature (°C) Ambient Temperature (°C)
1. Thermal Derating Curve for Safety Limiting Current per 2. Thermal Derating Curve for Safety Limiting Power per
VDE VDE
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7.19 Typical Characteristics
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Typical Characteristics (T X)
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13. ISOW7841 Supply Current vs Data Rate
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Typical Characteristics (T X)
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Typical Characteristics (T X)
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23. High-Level Output Voltage vs High-Level Output
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24. Low-Level Output Voltage vs Low-Level Output
Current
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25.10-mA to 110-mA Load Transient Response
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Viso = 3.3 V (1 V/div)
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VCC =5V VlSO =33V
Current spike is because of charging the input supply capacitor

26. Soft Start at 10-mA Load

MR © 2017-2019, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS ISOW7840, ISOW7841
ISOW7842, ISOW7843, ISOW7844
www.ti.com.cn ZHCSG29F —MARCH 2017-REVISED MARCH 2019

Typical Characteristics (T X)

““lec (40 mA/div)

lec (40 mA/div)

Viso =5 V (1 V/div)

Viso = 3.3 V (1 V/div)

2 ms/div 2 ms/div
VCC=5V VISO:3-3V VCC=5V VISO:SV
Input current spike is because of charging the input supply Input current spike is because of charging the input supply
decoupling capacitor decoupling capacitor
27. Soft Start at 120-mA Load 28. Soft Start at 10-mA Load

lcc (40 mA/div) :
Viso = 5 V (20 mV/div) i

20 mv

Veo =5V (Vi \/ \/ \/ \V4

2 ms/div 5 ps/div
Vcc=5V V|So=5v VCC:5V V|so:5V
Input current spike is because of charging the input supply
decoupling capacitor

29. Soft Start at 130-mA Load 30. Viso Ripple Voltage at 130 mA

R R
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=
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31. Viso Ripple Voltage at 130 mA
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8 Parameter Measurement Information

ouT

Isolation Barrier

Input Generator
(See Note A)

— CL

Ay

Vo

™ See Note B

—————————— Vs
Y 72, 50% Nﬁ 50%
| |
! | ! | oV
tPLH —>: — —>: &— tPHL
| |
| | v
1L pp——y Sp—— l-———== OH
Vo 50% _/f 90% N 50%
—t-—==- 10%——-——— =
o R
| |
tr—»!  — —» :4— tf

The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3
ns, tt< 3 ns, Zo = 50 Q. At the input, 50-Q resistor is required to terminate the input generator signal. The resistor is

not required in the actual application.

C. = 15 pF and includes instrumentation and fixture capacitance within +20%.

32. Switching Characteristics Test Circuit and Voltage Waveforms

©)

Vsi

GNDI

GNDI

Vso

ouT

GNDO

10 pF || 0.1 pF

Tll
c3 I C4

CL

|

4

)
N

+ _
Ve

N

C, = 15 pF and includes instrumentation and fixture capacitance within +20%.

Optional 100 pF capacitor can be added between V¢ and GND1; refer to Power Supply Recommendations.

Pass-fail criteria: Outputs must remain stable.

33. Common-Mode Transient Immunity Test Circuit

30
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9 Detailed Description

9.1 Overview

The ISOW784x family of devices has a high-efficiency, low-emissions isolated DC-DC converter, and four high-
speed isolated data channels. B 34 shows the functional block diagram of the ISOW784x family of devices.

The integrated DC-DC converter uses switched mode operation and proprietary circuit techniques to reduce
power losses and boost efficiency. Specialized control mechanisms, clocking schemes, and the use of a high-Q
on-chip transformer provide high efficiency and low radiated emissions. The integrated transformer uses thin film
polymer as the insulation barrier.

The V¢ supply is provided to the primary power controller that switches the power stage connected to the
integrated transformer. Power is transferred to the secondary side, rectified and regulated to either 3.3 V or 5V,
depending on the SEL pin. The output voltage, Vg0, is monitored and feedback information is conveyed to the
primary side through a dedicated isolation channel. The duty cycle of the primary switching stage is adjusted
accordingly. The fast feedback control loop of the power converter ensures low overshoots and undershoots
during load transients. Undervoltage lockout (UVLO) with hysteresis is integrated on the V¢ and V5o supplies
which ensures robust system performance under noisy conditions. An integrated soft-start mechanism ensures
controlled inrush current and avoids any overshoot on the output during power up.

The integrated signal-isolation channels employ an ON-OFF keying (OOK) modulation scheme to transmit the
digital data across a silicon-dioxide based isolation barrier. The transmitter sends a high-frequency carrier across
the barrier to represent one state and sends no signal to represent the other state. The receiver demodulates the
signal after signal conditioning and produces the output through a buffer stage. The signal-isolation channels
incorporate advanced circuit techniques to maximize the CMTI performance and minimize the radiated emissions
from the high frequency carrier and 10 buffer switching. 35 shows a functional block diagram of a typical
signal isolation channel.

The ISOW784x family of devices is suitable for applications that have limited board space and require more
integration. This family of devices is also suitable for very-high voltage applications, where power transformers
meeting the required isolation specifications are bulky and expensive.
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9.2 Functional Block Diagram
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35. Conceptual Block Diagram of a Capacitive Data Channel
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Functional Block Diagram (¥ TF3)

36 shows a conceptual detail of how the OOK scheme works.

TXIN

Carrier signal through
isolation barrier

RX OUT

36. On-Off Keying (OOK) Based Modulation Scheme

9.3 Feature Description
#% 1 shows an overview of the device features.

% 1. Device Features

PART NUMBER® CHANNEL DIRECTION | MAXIMUM DATA RATE DEFA%'}LTOETPUT RATED ISOLATION®
ISOW7840 High
4 forward, O reverse
ISOW7840F Low
ISOW7841 High
3 forward, 1 reverse
ISOW7841F Low
ISOW7842 High
2 forward, 2 reverse 100 Mbps 5 kVrms / 7071 Vpg
ISOW7842F Low
ISOW7843 High
1 forward, 3 reverse
ISOW7843F Low
ISOW7844 High
0 forward, 4 reverse
ISOW7844F Low

(1) The F suffix is part of the orderable part number. See the ¥1#, FHZEFA/iTH{5 2 section for the full orderable part number.
(2) For detailed isolation ratings, see the Safety-Related Certifications table.

9.3.1 Electromagnetic Compatibility (EMC) Considerations

The ISOW784x family of devices uses emissions reduction schemes for the internal oscillator and advanced
internal layout scheme to minimize radiated emissions at the system level.

Many applications in harsh industrial environment are sensitive to disturbances such as electrostatic discharge
(ESD), electrical fast transient (EFT), surge and electromagnetic emissions. These electromagnetic disturbances
are regulated by international standards such as IEC 61000-4-x and CISPR 22. Although system-level
performance and reliability depends, to a large extent, on the application board design and layout, the ISOW784x
family of devices incorporates many chip-level design improvements for overall system robustness. Some of
these improvements include:

* Robust ESD protection cells for input and output signal pins and inter-chip bond pads.
* Low-resistance connectivity of ESD cells to supply and ground pins.
» Enhanced performance of high voltage isolation capacitor for better tolerance of ESD, EFT and surge events.

» Bigger on-chip decoupling capacitors to bypass undesirable high energy signals through a low impedance
path.
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» PMOS and NMOS devices isolated from each other by using guard rings to avoid triggering of parasitic
SCRs.

* Reduced common mode currents across the isolation barrier by ensuring purely differential internal operation.

9.3.2 Power-Up and Power-Down Behavior

The ISOW784x family of devices has built-in UVLO on the V¢ and V5o supplies with positive-going and
negative-going thresholds and hysteresis. When the V¢ voltage crosses the positive-going UVLO threshold
during power-up, the DC-DC converter initializes and the power converter duty cycle is increased in a controlled
manner. This soft-start scheme limits primary peak currents drawn from the V¢ supply and charges the V5o
output in a controlled manner, avoiding overshoots. Outputs of the isolated data channels are in an indeterminate
state until the V¢ or V5o Vvoltage crosses the positive-going UVLO threshold. When the UVLO positive-going
threshold is crossed on the secondary side V,go pin, the feedback data channel starts providing feedback to the
primary controller. The regulation loop takes over and the isolated data channels go to the normal state defined
by the respective input channels or their default states. Design should consider a sufficient time margin (typically
10 ms with 10-pF load capacitance) to allow this power up sequence before valid data channels are accounted
for system functionality.

When V¢ power is lost, the primary side DC-DC controller turns off when the UVLO lower threshold is reached.
The V5o capacitor then discharges depending on the external load. The isolated data outputs on the V,go side
are returned to the default state for the brief time that the V5o voltage takes to discharge to zero.

9.3.3 Current Limit, Thermal Overload Protection

The ISOW784x family of devices is protected against output overload and short circuit. Output voltage starts
dropping when the power converter is not able to deliver the current demanded during overload conditions. For a
V|so short-circuit to ground, the duty cycle of the converter is limited to help protect against any damage.

Thermal protection is also integrated to help prevent the device from getting damaged during overload and short-
circuit conditions on the isolated output. Under these conditions, the device temperature starts to increase. When
the temperature goes above 180°C, thermal shutdown activates and the primary controller turns off which
removes the energy supplied to the V|go load, which causes the device to cool off. When the junction
temperature goes below 150°C, the device starts to function normally. If an overload or output short-circuit
condition prevails, this protection cycle is repeated. Care should be taken in the design to prevent the device
junction temperatures from reaching such high values.

9.4 Device Functional Modes
% 2 lists the supply configurations for these devices.

# 2. Supply Configurations

SEL INPUT Vee Viso
Shorted to V|50 5V 5V
Shorted to GND2 or floating 5V 33V
Shorted to GND2 or floating 3.3v® 3.3v®@

(1) Vcc =3.3V, SEL shorted to V5o (essentially V|so = 5 V) is not recommended mode of configuration.
(2) The SEL pin has a weak pulldown internally. Therefore for V|so = 3.3 V, the SEL pin should be
strongly connected to the GND2 pin in noisy system scenarios.
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i 3 lists the functional modes for ISOW784x devices.

# 3. Function Table®

INPUT SUPPLY INPUT OUTPUT
(Vo) (INX) (OUTx) COMMENTS
H H . o
L L Output channel assumes the logic state of its input
PU

Default mode®: When INXx is open, the corresponding
Open Default output channel assumes logic based on default output
mode of selected version

PD X Undetermined©®

(1) PU =Powered up (Vcc 2 2.7 V); PD = Powered down (Vcc < 2.1 V); X = Irrelevant; H = High level; L = Low level, V¢ = Input-side
supply

(2) In the default condition, the output is high for ISOW784x and low for ISOW784x with the F suffix.

(3) The outputs are in an undetermined state when Ve < 2.1 V.

9.4.1 Device I/O Schematics

Input (Devices without F suffix) Input (Devices with F suffix)
Vce Vce  Vee Vce Vce Vce Vce
1.5 MQ
985 Q 985 Q
INX INX
1.5 MQ
Outpu[ SEL Pin
Viso
Viso Viso Viso

_| ﬁ 1970 Q% _|
_| f 4%2 MO _|

37. Device I/O Schematics
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10 Application and Implementation

x

/:

Information in the following applications sections is not part of the TI 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.

10.1 Application Information

The device is a high-performance, quad channel digital isolator with integrated DC-DC converter. Typically digital
isolators require two power supplies isolated from each other to power up both sides of device. Due to the
integrated DC-DC converter in the device, the isolated supply is generated inside the device that can be used to
power isolated side of the device and peripherals on isolated side, thus saving board space. The device uses
single-ended CMOS-logic switching technology. When designing with digital isolators, keep in mind that because
of the single-ended design structure, digital isolators do not conform to any specific interface standard and are
only intended for isolating single-ended CMOS or TTL digital signal lines. The isolator is typically placed between
the data controller (that is Microcontroller or UART), and a data converter or a line transceiver, regardless of the
interface type or standard.

The device is suitable for applications that have limited board space and desire more integration. The device
isalso suitable for very high voltage applications, where power transformers meeting the required isolation
specifications are bulky and expensive.

10.2 Typical Application

For step-by-step design procedure, circuit schematics, bill of materials, printed circuit board (PCB) files,

Tl%ns simulation results, and test results, refer to Tl Design TIDA-01333, Eight-Channel, Isolated, High-Voltage
Analog Input Module With ISOW7841 Reference Design.

B 38 shows the typical schematic for SPI isolation.

_|: z E ]— Reference

22 pF 0.1 puF 0.1 pF 22 uF
3.3Vin

|
° Vee | Viso .
T 3.3Vour ,—‘—|
| SELF——
DVce p— AVpp DVoo
CS »[INA | OUTA »{CS REF
|
MCU SCLK »|INB  |SOW7841 OUTB »|SCLK ADC Analog Input
|
SDO |——»|INC | ouTC »{SDI
SDI |« OuUTD | IND|¢———SDO  AgND  DGND
|
|

DVss ,—GNDl GND2 o o |

Optional 100 pF capacitor can be added between V¢ and GND1,; refer to Power Supply Recommendations.

38. Isolated Power and SPI for ADC Sensing Application with ISOW7841

10.2.1 Design Requirements
To design with this device, use the parameters listed in & 4.

# 4. Design Parameters

PARAMETER VALUE
Input voltage 3Vto55V
Decoupling capacitor between V¢ and GND1 0.1 pF to 10 pF
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% 4. Design Parameters (3T W)

PARAMETER VALUE
Decoupling capacitor between V,so and GND2 0.1 pF to 10 pF

Because of very-high current flowing through the ISOW7841 device Vcc and V5o supplies, higher decoupling
capacitors typically provide better noise and ripple performance. Although a 10-pF capacitor is adequate, higher
decoupling capacitors (such as 47 pF) on both the V¢ and V,go pins to the respective grounds are strongly
recommended to achieve the best performance. Optional 100 uF decoupling capacitor can be added between
Vcc and GND1 pins; refer to Power Supply Recommendations for more details.

10.2.2 Detailed Design Procedure

The devices requires only external bypass capacitors to operate. These low-ESR ceramic bypass capacitors
must be placed as close to the chip pads as possible.

10 pF 10 pF
| | | |
I 2 mm Maximum 2 mm Maximum I
[ "“'": from Vcc from Viso :‘“'" [
| |
o |1| ! ! I
1 uF v I 1 v 0.1 uF
1 Vee (| Viso
= e 16 [T NV
[
[
GND1 2 || 15 GND2
[
INA » 3 | |—} 14 » OUTA
[
[
INB > 4 | 13 > ouTB
[
INC > 5 | 12 > ouTc
[
ouTD > 6 I : : I 11 > IND
[
7 | 10 SEL
[
8 I o[ T—
[
GND1 11 GND2 v

Optional 100 pF capacitor can be added between V¢ and GND1; refer to Power Supply Recommendations.

39. Typical ISOW7841 Circuit Hook-Up

The V¢ power-supply input provides power to isolated data channels and to the isolated DC-DC converter. Use
/235 1 to calculate the total power budget on the primary side.
lcc = (Viso X liso) / (N % Vee) + linpx
where
e ¢ is the total current required by the primary supply.
* Vg0 is the isolated supply voltage.
* 5o is the external load on the isolated supply voltage.
« nis the efficiency.
e V¢ is the supply voltage.
linpx is the total current drawn for the isolated data channels and power converter when data channels are
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toggling at a specific data rate. This data is shown in the Electrical Characteristics—5-V Input, 5-V Output

table.

10.2.3 Application Curve

-10.0 ms -8.00 ms

-6.00 ms

-4.00 ms

-100ms  -8.00ms

-6.00 ms

-4.00 ms

lec (40 mA/dIV)

-2.00 ms 00s 2.00 ms

1)

262 mA
222 mA

182 mA
142 mA
102 mA
61.5 mA
21.5 mA

-18.5 mA
-58.5 mA

4.00 ms 6.00 ms 8.00 ms 100 ms fl
3.89Vv

Vso (600 mV/div) 2.60 v

-2.00 ms 00s 2,00 ms

VCC =3.3V
Input current spike is because of charging the input supply decoupling capacitor
40. Soft-Start Waveform

10.2.3.1 Insulation Lifetime

3.29vV

2.09V
149V
890 mV
290 mV

-310 mv
-910 mv
4.00 ms 6.00 ms 8.00 ms 100 ms 2

I|SO =70 mA

Insulation lifetime projection data is collected by using industry-standard Time Dependent Dielectric Breakdown
(TDDB) test method. In this test, all pins on each side of the barrier are tied together creating a two-terminal
device and high voltage applied between the two sides; See 41 for TDDB test setup. The insulation
breakdown data is collected at various high voltages switching at 60 Hz over temperature. For reinforced
insulation, VDE standard requires the use of TDDB projection line with failure rate of less than 1 part per million
(ppm). Even though the expected minimum insulation lifetime is 20 years at the specified working isolation
voltage, VDE reinforced certification requires additional safety margin of 20% for working voltage and 87.5% for
lifetime which translates into minimum required insulation lifetime of 37.5 years at a working voltage that's 20%
higher than the specified value.

42 shows the intrinsic capability of the isolation barrier to withstand high voltage stress over its lifetime. Based
on the TDDB data, the intrinsic capability of the insulation is 1000 Vgys With a lifetime of 1184 years.

Vce 1

Vcc 2

DUT

GND 1

GND 2

(»)
N

Time Counter
>1mA

(%)
\&)

Oven at 150 °C

41. Test Setup for Insulation Lifetime Measurement

38
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T4 upto 150°C Applied Voltage Frequency = 60 Hz

42. Insulation Lifetime Projection Data

11 Power Supply Recommendations

To help make sure that operation is reliable at data rates and supply voltages, adequate decoupling capacitors
must be located as close to supply pins as possible. The input supply (Vcc) must have an appropriate current
rating to support output load and switching at the maximum data rate required by the end application. For more
information, refer to the Detailed Design Procedure section.

ISOW784x integrates a synchronous, isolated DC/DC converter along with isolated data channels. Due to finite
efficiency of the integrated micro-transformer, for any given output load current, the input current will be
proportionally higher. Thus, the input supply (Vcc) decoupling capacitor also needs to be sufficiently larger than
the output supply (V,so) decoupling capacitor. It is recommended to have an input capacitor that is larger than
the output capacitor by at least 100 pF. It is also recommended to have an input power supply to ISOW784x with
sufficient current limit to support output load current requirements. For an output load current of 130 mA, it is
recommended to have >600 mA of input current limit and for lower output load currents, the input current limit
can be proportionally lower. When the input supply is lower than 2.7 V, the device can go into a protected under-
voltage lock out (UVLO) state per the UVLO thresholds specified in datasheet. Under UVLO state, it is
recommended that the output voltage also be discharged to less than 2.1 V. This can be accomplished by having
an input capacitor that is 100 pF larger compared to the output capacitor. It also helps to have a small load (~10
mA) at the output capacitor to bleed off any unwanted, residual charge. To make sure ISOW784x quickly
transitions from UVLO state to powered state, it is recommended to have an input supply rise time of less than
10 ms.

If it is not possible to follow the aforementioned recommendations and frequent brownouts are expected on the
input supply, then simple secondary side monitoring, protection and reset components can help improve the
robustness of overall system and power-up or reset mechanisms. More details on output monitoring, protection
and an example of reset mechanism can be found in Overvoltage protection for isolated DC/DC converter
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12 Layout

12.1 Layout Guidelines

A minimum of four layers is required to accomplish a low-EMI PCB design (see B 43). Layer stacking should be
in the following order (top-to-bottom): high-speed signal layer, ground plane, power plane, and low-frequency
signal layer.

* Routing the high-speed traces on the top layer avoids the use of vias (and the introduction of their
inductances) and allows for clean interconnects between the isolator and the transmitter and receiver circuits
of the data link.

* Placing a solid ground plane next to the high-speed signal layer establishes controlled impedance for
transmission line interconnects and provides an excellent low-inductance path for the return current flow.

» Placing the power plane next to the ground plane creates additional high-frequency bypass capacitance of
approximately 100 pF/in?.

* Routing the slower speed control signals on the bottom layer allows for greater flexibility as these signal links
usually have margin to tolerate discontinuities such as vias.

» Keep decoupling capacitors as close as possible to the V¢ and V5o pins.

If an additional supply voltage plane or signal layer is needed, add a second power or ground plane system to
the stack to keep it symmetrical. This makes the stack mechanically stable and prevents it from warping. Also the
power and ground plane of each power system can be placed closer together, thus increasing the high-frequency
bypass capacitance significantly.

Because the device has no thermal pad to dissipate heat, the device dissipates heat through the respective GND
pins. Ensure that enough copper is present on both GND pins to prevent the internal junction temperature of the
device from rising to unacceptable levels.

The integrated signal and power isolation device simplifies system design and reduces board area. The use of
low-inductance micro-transformers in the device necessitates the use of high frequency switching, resulting in
higher radiated emissions compared to discrete solutions. The device uses on-chip circuit techniques to reduce
emissions compared to competing solutions. For further reduction in radiated emissions at system level, refer to
the Low-Emission Designs With ISOW7841 Integrated Signal and Power Isolator application report.

12.1.1 PCB Material

For digital circuit boards operating at less than 150 Mbps, (or rise and fall times greater than 1 ns), and trace
lengths of up to 10 inches, use standard FR-4 UL94V-0 printed circuit board. This PCB is preferred over cheaper
alternatives because of lower dielectric losses at high frequencies, less moisture absorption, greater strength and
stiffness, and the self-extinguishing flammability-characteristics.
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12.2 Layout Example

Solid supply islands reduce

inductance because large peak 2 mm 2 mm
currents flow into the Vcc pin maximum maximum
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cc I l Vido
1 16
. - (I -
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I
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I
] I 1]
I
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I
GND1 I I GND2
([_|s o[ 1]
I
[

Solid ground islands help
dissipate heat through PCB

Optional 100 pF capacitor can be added between V¢ and GND1,; refer to Power Supply Recommendations.

43. Layout Example

JRA © 2017-2019, Texas Instruments Incorporated 41



13 TEXAS

ISOW7840, ISOW7841 INSTRUMENTS
ISOW7842, ISOW7843, ISOW7844

ZHCSG29F —MARCH 2017-REVISED MARCH 2019 www.ti.com.cn
13 2RI SCRY 7 B

13.1 ¥

13.1.1 FFRE

BRI IFE, ESH:

o (CRH 1ISOW7841 () 8 it & =X i v IR AR AL i N AR ER 2 2% i)
o (HBEHERESMEEREE R RS-485 % ¥ it)

o (HAERESMEENREER RS-232 2% ¥%it)

13.2 SCAE3CHF

13.2.1 MR

B S R W AH ISR

o EINAES (TN, (Sr7hagsasititi5m)

o EMALEE (TN, (BFEHHIEARIE)

o TEMAXEE (TN), (HAGERERIEREL AN \SOWT84xX VUil 5 7 1 B A3 iFAL 6y F e
o fEINALER (TN), (CRH ISOW7841 £l 5l HE il B A IR HE B s vt ) NS

13.3 HHKHERE
;;%WEHT%@W%%O KABEIEEA R SR TR, PR FRIERE el 25 5 R R e

% 5. BB
2 7= i SRR SLEITIY FAR Y T B 54 XRFAE X
ISOW7840 1 F i Ak 1 i Ak 1 i Ak 1 i Ak 1 F i Ak
ISOW7841 1 i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak
ISOW7842 1 F i Ak 1 F i Ak 1 i Ak 1 i Ak 1 i Ak
ISOW7843 1 i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak
ISOW7844 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak 1 F i Ak

13.4 WO BE Hrid sn

BRI ENER, 1 SAE Tlcom.on bR AER SctE . Ay AR B A BATIEM, BT G
e B NUHE., ARHEMIEFEAER, EEELM BT SR E S e I Eid k.

13.5 #HX&IE

THEEREMER T #XERNERE, SENNBRHEENEERBESRE, XERNBHTER TI FAAE ,
HEFR—ERMTIBNND  HSE TIH (ERAXFE

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

13.6 it
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)

ISOW7840DWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7840 Samples
ISOW7840DWER ACTIVE SoIC DWE 16 2000 ROHS & Green NIPDAU Level-3-260C-168 HR -40to 125 ISOW7840 Samples
ISOW7840FDWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7840F

ISOW7840FDWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ISOW7840F Samples

ISOW7841DWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7841 Samples
ISOW7841DWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ISOW7841
ISOW7841FDWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7841F

ISOW7841FDWER ACTIVE SOoIC DWE 16 2000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7841F Samples

ISOW7842DWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40to 125 ISOW7842 Samples
ISOW7842DWER ACTIVE SoIC DWE 16 2000 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7842
ISOW7842FDWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 ISOW7842F Samples

ISOW7842FDWER ACTIVE SoIC DWE 16 2000 RoHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7842F Samples

ISOW7843DWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 ISOW7843
ISOW7843DWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7843
ISOW7843FDWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ISOW7843F Samples

ISOW7843FDWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40to 125 ISOW7843F Samples

ISOW7844DWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7844
ISOW7844DWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 ISOW7844 Samples
ISOW7844FDWE ACTIVE SoIC DWE 16 40 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 125 ISOW7844F Samples

ISOW7844FDWER ACTIVE SoIC DWE 16 2000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 ISOW7844F Samples
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® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 [ KO [+—P1—»
Y R P T
go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocketHoles
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
ISOW7840DWER SoIC DWE 16 2000 330.0 16.4 10.75| 10.7 | 2.7 12.0 | 16.0 Q1
ISOW7840FDWER SoIC DWE 16 2000 330.0 16.4 10.75| 10.7 | 2.7 12.0 | 16.0 Q1
ISOW7841DWER SOIC DWE 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
ISOW7841FDWER SOIC DWE 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
ISOW7842DWER SOIC DWE 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
ISOW7842FDWER SoIC DWE 16 2000 330.0 16.4 10.75| 10.7 | 2.7 12.0 | 16.0 Q1
ISOW7843DWER SOIC DWE 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
ISOW7843FDWER SOIC DWE 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
ISOW7844DWER SOIC DWE 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
ISOW7844FDWER SOIC DWE 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
T d
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ISOW7840DWER SoIC DWE 16 2000 350.0 350.0 43.0
ISOW7840FDWER SOIC DWE 16 2000 350.0 350.0 43.0
ISOW7841DWER SoIC DWE 16 2000 350.0 350.0 43.0
ISOW7841FDWER SolIC DWE 16 2000 350.0 350.0 43.0
ISOW7842DWER SoIC DWE 16 2000 350.0 350.0 43.0
ISOW7842FDWER SOIC DWE 16 2000 350.0 350.0 43.0
ISOW7843DWER SoIC DWE 16 2000 350.0 350.0 43.0
ISOW7843FDWER SolIC DWE 16 2000 350.0 350.0 43.0
ISOW7844DWER SoIC DWE 16 2000 350.0 350.0 43.0
ISOW7844FDWER SOIC DWE 16 2000 350.0 350.0 43.0
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TUBE
T - Tube
height L - Tube length
W-Tube _| _ _ _ _ _ _ _ _ _ _ ___ N _____ .
> width
— B - Alignment groove width
*All dimensions are nominal
Device Package Name [|Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
ISOW7840DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7840FDWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7841DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7841FDWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7842DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7842FDWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7843DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7843FDWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7844DWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
ISOW7844FDWE DWE SO-MOD 16 40 506.98 12.7 4826 6.6
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PACKAGE OUTLINE
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NOTES:

1. All linear dimensions are in millimeters. Any 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.
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EXAMPLE BOARD LAYOUT
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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.
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EXAMPLE STENCIL DESIGN
DWEOO16A SOIC - 2.65 mm max height
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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
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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.
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