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Revision O (April 2017) 75 Revision P {2 % Page
o RF¥a A ME{A%ELCTI(VDE V 0884-10):2006-12] % [DIN VDE V 0884-11:2017-01 |12 ZEH .ivoivceeieeeeeeeeeseee s 1
o FFa A MERZEL I Z @ ABAR L NEC 60950-1/2-21  CCSAZ R 7% 4% TIEC 60950-1F54 TNEC 62368-

e LA O 7 - A PSPPSR 1
« Added the basic insulation working voltage for CSA in the Safety-Related Certifications table .............ccccceeeeviiieeieiinenn. 10
e Changed the VDE certification number from 40016131 to 40047657 in the Safety-Related Certifications table................. 10
¢ Changed the maximum propagation delay and pulse-width distortion in each Switching Characteristics table ................. 15
« Added + 10% for the V¢; and Ve, voltages in the condition statement of the Switching Characteristics—5-V V¢,

AN Voo SUPPHES TADIE ..ottt r et e s bt e et e e e b et e s s b et e e bt e s b e e s b et e et e s e s 15
¢ Changed ISO722x to 1SO7220 for all part numbers for the Channel-to-channel output skew parameter in each

SWItChING CharacteriStC TADIE .........c..uii ittt a e a et a e e st b e e e asb e e e sab e e e sabe e e ante e e nnneas 15
Revision N (September 2015) %5 Revision O IZE R Page
« Changed the Dissipation Characteristics table to Power Ratings. Combined the DIN V VDE V 0884-10 (VDE V

0884-10):2006-12 Insulation Characteristics table IEC Package Characteristics, and IEC 60664-1 Ratings Table in

the Insulation Specifications table. Changed the Regulatory Information table to Safety-Related Certifications .................. 8
* Deleted the maximum surge voltage, 4000 Vpi for VDE in the Safety-Related Certifications table.............ccccvevveviieennnen. 10
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e Changed the CSA information in the Safety-Related Certifications table ... 10
o BN TRF2 A RO B BB AIZ ZATHID JTIEI BT 2B ittt 29
o B B AIZEI T DIFERE I I BT T/ i 29
Revision M (October 2014) 7% Revision N I[ZZ& & Page

o R¥o A REEL CVDERE%DIN EN 60747-5-5 (VDE 0884-5) |75 DIN V VDE V 0884-10 (VDE V 0884-
10):2006-12 1 1T ZE B 1oeiterieteseeteseetesestese st ese st etessesesaesessese e ese e s e s eb e e et e s s b e s e R e Rt e R eR s R e AR e AR e ARt R e R e R R et e Re s R et Re b Re s te st be e erenen 1
L Tl N DT N A I < TSRS 1
¢ Changed the max value of the IN and OUT voltage from 6 to V¢ + 0.5 in the Absolute Maximum Ratings table............... 7
¢ Changed L(101) MIN value from 4.8 to 4 in the IEC Package Characteristics table. ...........ccccooiiiiiiiiiiie e 9
¢ Added the JEDEC package dimensions note in the IEC Package Characteristics table............cccccevviiiiiiiiiiiiiie e 9
¢ Changed L(101) MIN value from 4.8 to 4 in the IEC Package Characteristics table. ..............ccoooveviiiiiiiiii e 9
¢ Added the DTI parameter to the IEC Package CharacteriStiCs table. ..........cc.uiiii i 9
« Changed the DTI test condition From: IEC 60112 / VDE 0303 Part 1 To: DIN EN 60112 (VDE 0303-11); IEC 60112........ 9

« Added = 150°C to insulation resistance test condition in the DIN V VDE V 0884-10 (VDE V 0884-10):2006-12

INsulation CharacteristiCs tADIE. ..ot ettt r e 9
* Added table row with input side V¢ = X to the 1ISO7220x or ISO7221x Function table. ... 25
Revision L (January 2012) 2>5 Revision M (Z& & Page
o T —HU—IDEAMENSOT22X T 2T /b o FHRADT LN e TA YL —Z T B s 1

o [BUZBHTAIERIFZELEE TR EtErE v ar | TIROPVERS F. TIEVERK 137, THREZE ) ® o ar  TFN
AADHFETE—R & ay [ TFUr—ar b v rvay [ERICETAHEEE v vay (LA 7o e os

VI TFNAREBLEORF 2 A MDY R =R rvay [ A=, Nolr—2 BIOVEIERIE7V a2 % B e 1
¢ TR B S m BT oot 1
o THEZE  023% H O S IVDEHERL TR EIA000VpK 1 GBI oottt ettt ettt s s b e e seaeas 1
¢ Updated the Regulatory INfOrmation TablE...........oiiiiiiiiiii e e e e e e e et e e e s s ab e e e e e e snrraaeesassaaaaens 7
« Added the min and max values to the Storage temperature parameter in the Absolute Maximum Ratings table. ............... 7
e Changed in ROC table Max col, Vi Fow from VCC 10 5.5 ...iiiiiiiiiiie ettt e 8
¢ Changed the L(101) parameter name to external clearance (CLR) and L(102) to external creepage (CPG). Also

changed the input-to-output test voltage (Vpg) parameter name to apparent charge (Cpg) «....ooovevveveriniiiiiiiiicien 9
¢ Changed the Device Options table, Input Threshold column from # symbol to ~ symbol 6 places ........cccccocceevvieeiniiennnne. 25
o TS AR FHRGELED oot s ettt ekt s et 29
Revision K (January 2010) 75 Revision L {ZEF Page
o R Z13.3VEIISVOEITEEI25H12.8V (CZ/1—F), 3.3V, SVOREM TENE T E o, 1
o TRrR 1% 14000V peqyiffifs . 560V peax Viorm) 725, [IEC 60747-5-2 (VDE 0884, Rev2)IZfiE\ *4000Vpy Viorms 560Vpy

VIORMIETZE B ettt ettt ettt et e et et et e aeeteeteete et et e seeaeeaeeteete et et eateseeaseteeteete et et eateseeaeeteeteete et et essereereeteateeteetensaneas 1
¢ Added device options to V¢ in the RECOMMENDED OPERATING CONDITIONS table ........ccccoiiiiiiiiieeie e 8
¢ Changed Note: (1) in the RECOMMENDED OPERATING CONDITIONS table ........ccccoiiiiiiieiiiiiiiie e 8
e Changed the CTI MIN value From: 2175 V T0O: 2400 V ....ccooiiiiiie ettt ettt ettt e e e e b e e e e e e bt e e e e s anaeeeaeeannnnes 9
¢ Updated the Regulatory INfOrmMation taDIE...........cuiiiiiii e et 10
¢ Changed lgcq and ey test conditions iN the 5=V taDIE........ccuiiiii e e aees 11
LI O F=TaTo T=To B = o] (3N N o L= (1 I PP UPT PP 11
e Changed Icc; and lge; test conditions in the Veey at 5V, Voo @t 3.3 Vtable ..o 12
LI O F-TaTo T=To B = U] (=T N\ o (= (1 I PSP SPTUPPPRP 12
e Changed lgc; and Iec, test conditions in the Ve at 3.3 V, Vo @t 5V table. ..o 13
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LI O F=TaTo T=To B = o] (3N N o L= (1 PP UPT PRI 13
e Changed Icc; and lgc; test conditions in the Veey and Vegy @t 3.3 V EADIE .o 14
¢ Changed Table Note (1)
¢ Added ELECTRICAL and Switching CHARACTERISTICS table for V¢, and Ve, at 2.8 V (ISO722xC-0Only) ................. 14
e Changed V¢ Undervoltage Threshold vS Free-Air TEMPEIALUIE ..........ooiieiiiiiieeiiiee ettt e e 20
¢ Changed Failsafe Delay Time Test Circuit and Voltage WavefOrms .........cccviiiiiiiiiiii e e e 22
Revision J (May 2009) »>5 Revision K (225 Page
e Changed the RECOMMENDED OPERATING CONDITIONS so that Note (2) is associated with all device options in

the Input pulse Width and SIGNAING FALE ... et e e ettt e e e e ettt e e e e e atbe e e e e s ambbe e e e e sannaeeaeeannneaeaan 8
« Changed Note (2) From: Typical signaling rate under ideal conditions at 25°C. To: Typical signaling rate and Input

pulse width are measured at ideal CONAItIONS At 25°C. ......cciiiiiiiiiii e e st e s nnee s 8
¢ Changed column 2 of the AVAILABLE OPTIONS table From: Signaling Rate To: Max Signaling Rate ...........ccccccccovuvvee.. 25
Revision | (December 2008) 7% Revision J IZA & Page
e Changed ISO7221C Marked As column From: TI7221C To: 17221C in the AVAILABLE OPTIONS table ...........c....c....... 25
Revision H (May 2008) »>5 Revision | IZE ¥ Page
o [HFR JOUL 157704 FEEE B IZTIEC 61010-1, IEC 60950-1, 33X UCSAKFBHE 1% 1B covivvieeieeeeeee e 1
Revision G (March 2008) 7>5 Revision H [ZZ % Page
¢ Added Note: (1) to the RECOMMENDED OPERATING CONDITIONS table .....cccuvviiiiiiiiiiii e 8
« Added Note: (1) to the ELECTRICAL CHARACTERISTICS: Ve and Vecy at 5-V table. ..., 11
« Added Note: (1) to the ELECTRICAL CHARACTERISTICS: Ve at 5V, Vecp at 3.3 Vtable .o, 12
« Added Note (1): to the ELECTRICAL CHARACTERISTICS: Veer at 3.3V, Vegy at 5V table oo 13
« Added Note (1): to the ELECTRICAL CHARACTERISTICS: Ver and Vs at 3.3 Ve 14
Revision F (August 2007) 2>5 Revision G (ZEF Page
o T A —MIAFEISOT220B I L TUNSOT22IB% JB M. cuiiviieiieieieietiee ettt st sttt ettt e s be b et e b et ensensebesaesbesbe e s 1
I R 1ete Vo T oL Y A = = o Y 1 | RSO UUUR 1

¢ Added Part Numbers ISO7220B and 1SO7221B to the ELECTRICAL CHARACTERISTICS: V¢, and V¢, at 5-V table. 11
¢ Added Part Numbers 1ISO7220B and 1SO7221B to the ELECTRICAL CHARACTERISTICS: V1 at 5V, Ve, at 3.3

AV 7 o] [ TP PUPPPPRRRRRPR 12
¢ Added Part Numbers 1ISO7220B and 1SO7221B to the ELECTRICAL CHARACTERISTICS: V¢ at 3.3V, Ve, at b
LY = o TSRS UPP PR 13

e Added Part Numbers 1ISO7220B and ISO7221B to the ELECTRICAL CHARACTERISTICS: V¢cp and Vee, at 3.3 V... 14

¢ Added PROPAGATION DELAY vs FREE-AIR TEMPERATURE, ISO722xB, Propagation Delay vs Free-Air
TEMPETATUIE, ISOT22XB ... e eeeeiiiiiee ettt oo e oottt ettt et e eeeeeeaeaa e e b et bbb b e s e et e et e e aeaeeaesaaaansnbnbsbebe e e e e eaeaaeeeasnanns

e Added Part Numbers ISO7220B and ISO7221B to the AVAILABLE OPTIONS table

Revision E (July 2007) %5 Revision F ({2 ¥ Page
+  Added typ footnote to the SWITCHING CHARACTERISTICS: Vs and Ve, at 5-V OPERATION table ...............coo.... 15
+  Added ty, footnote to the SWITCHING CHARACTERISTICS: V¢c; and Vec, at 5-V OPERATION table...................... 15
+  Added tgpp footnote to the SWITCHING CHARACTERISTICS: Ve, at 5 V, Ve, at 3.3 V OPERATION table............... 16
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* Added ty, footnote to the SWITCHING CHARACTERISTICS: Ve, at 5V, Ve, at 3.3 V OPERATION table................. 16
*  Added typ footnote to the SWITCHING CHARACTERISTICS: V¢, at 3.3 V, V¢, at 5V OPERATION table................ 17
* Added ty, footnote to the SWITCHING CHARACTERISTICS: V¢, at 3.3 V, Ve, at 5V OPERATION table................. 17
* Added typ footnote to the SWITCHING CHARACTERISTICS table...........cociiiiiiiiiccc e, 18
e Changed 3.3-Vrys Supply Current vs Signaling Rate - Re-scaled the Y-aXiS ........ccceirviiriiieiiiie e 20
¢ Changed 5-Vgus Supply Current vs Signaling Rate - NEW CUINVES ........ccciiiiiiiie it e ettt e et e e e e e e s etaae e e e s siaaeeaesanes 20
Revision D (June 2007) 75 Revision E IZ& ¥ Page
e Changed 3.3-Vrys Supply Current vs Signaling Rate - NEW CUIVES .......cocuiiiiiieiiiie ettt 20
¢ Changed 5-Vgus Supply Current vs Signaling Rate - Re-scaled the Y-aXiS ........cccviviiiiiiiiii s 20
Revision C (May 2007) 5% Revision D IZZ ¥ Page
¢ Changed Typical ISO7220x Circuit Hook-Up - Pin 2 (INA) label From: OUTPUT to INPUT ... 27
Revision B (May 2007) %5 Revision C (2% Page
* Added the Signaling rate values to the RECOMMENDED OPERATING CONDITIONS table..........coocoiiiiiniiiieeiiiiiee e 8
¢ Changed the IEC 60664-1 RATINGS TABLE - Specification I-Ill test conditions From: Rated mains voltage <150
VRMS To: Rated mains voltage <300 VRMS. Added a row for the -1l SpecifiCations.............cccveeiiiiiiiiei i 9

* Added ISO722xM Jitter vs Signaling Rate cross reference to the Peak-to-peak eye-pattern jitter of the SWITCHING
CHARACTERISTICS table ......ccooiiiiiieeieieeee e

« Added Time-Dependent Dielectric Breakdown Test Results

Revision A (August 2006) 55 Revision B {22 % Page
¢ Added the TYPICAL CHARACTERISTIC CURVES to the data Sheet. ............ouuvuuiiiiiiiiiiieieeeeeeeceee e 20
¢ Added the PARAMETER MEASUREMENT INFORMATION to the data Sheet ..........ccooviiiiiiiiiiiiieeeee e 22
¢ Added the APPLICATION INFORMATION section to the data ShEEt............oovvvviiiiiiiiiei e 26
D=y LAl e Nl =Yt Sl R N OO 29
2006457 H AT O DONHEH Page
o [HERJOUL 15770 & G EEHBE NG I L CSATKEETE A 12 HIBR oot 1

¢ Added option A to the AVAILABLE OPTIONS table
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6 Pin Configuration and Functions

1ISO7220x D Package

1ISO7221x D Package

8-Pin SOIC 8-Pin SOIC
Top View Top View
Veer Veez Veet E‘ Veco
z z
INA g OUTA OUTA g 7] INA
INB § 6] ouTs INB é 6] ouTB
GND1 [4] GND2 GND1 5] GND2
Pin Functions
PIN
le} DESCRIPTION
NAME 1ISO7220x 1ISO7221x
INA 2 7 | Input, channel A
INB 3 3 | Input, channel B
GND1 4 4 — Ground connection for Vccg
GND2 5 5 — Ground connection for Ve,
OUTA 7 2 (0] Output, channel A
ouTB 6 6 (0] Output, channel B
Veer 1 1 — Power supply, Vcer
Veez 8 8 — Power supply, Vce2
7 Specifications
7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT
Vee  Supply voltage®, Veer, Veeo -0.5 6 \Y
\ Voltage at IN, OUT -05 Ve + 050 \Y
lo Output current -15 15 mA
T, Maximum junction temperature 170 °C
Tsig Storage temperature —65 150 °C
(1) Stresses beyond those listed under Absolute Maximum Ratings can cause permanent damage to the device. These ratings are stress
ratings only and functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods can affect device reliability.
(2) All voltage values except differential 1/0O bus voltages are with respect to network ground pin and are peak voltage values.
(3) Maximum voltage must not exceed 6 V.
7.2 ESD Ratings
VALUE UNIT
. Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® +4000 Y
Vieso) Ei'se(f;g’rztj“c Charged device model (CDM), per JEDEC specification JESD22-C101, all pins® +1000 v
Machine Model, ANSI/ESDS5.2-1996 +200 \%
(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.
Copyright © 2006-2018, Texas Instruments Incorporated 7
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7.3 Recommended Operating Conditions

MIN NOM MAX UNIT
v Supol tage® v v ISO722xA, 1SO722xB, ISO722xM 3 55 v
u voltage'™”, s
ce PRy volag e Teez 1ISO722xC 2.8 55
lon High-level output current -4 mA
loL Low-level output current 4 mA
ISO722xA 1 0.67 us
1ISO722xB 200 100
tyi Input pulse width®
1ISO722xC 40 33 ns
ISO722xM 6.67 5
ISO722xA 0 1500 1000 kbps
I1SO722xB 0 10 5
1ty Signaling rate®
1ISO722xC 0 30 25 Mbps
1ISO722xM 0 200 150
Viy High-level input voltage ISO722xA, 1SO722xB, ISO722xC 2 55 \%
Vi Low-level input voltage ISO722xA, 1SO722xB, ISO722xC 0 0.8 \Y
ViH High-level input voltage 1ISO722xM 0.7 Vee Vee \%
Vi Low-level input voltage 1ISO722xM 0 0.3 Ve \%
T, Junction temperature -40 150 °C
H External magnetic field-strength immunity per IEC 61000-4-8 and IEC 61000-4-9 certification 1000 Alm
(1) For the 5-V operation, Vccy or Veeo is specified from 4.5V to 5.5 V.
For the 3.3-V operation, Vg or Ve is specified from 3V to 3.6 V.
For the 2.8-V operation, Vccy or Ve is specified at 2.8 V.
(2) Typical signaling rate and Input pulse width are measured at ideal conditions at 25°C.
7.4 Thermal Information
1ISO7220x
@ 1ISO7221x
THERMAL METRIC D (SOIC) UNIT
8 PINS
) ) ) Low-K Thermal Resistance® 212
Reaa Junction-to-ambient thermal resistance - - °CIW
High-K Thermal Resistance 122
Roicrop)  Junction-to-case (top) thermal resistance 69.1 °C/IW
RgiB Junction-to-board thermal resistance 47.7 °C/IW
VT Junction-to-top characterization parameter 15.2 °C/IW
ViB Junction-to-board characterization parameter 47.2 °C/IW
Roscpoyy  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.
(2) Tested in accordance with the Low-K or High-K thermal metric definitions of EIA/JJESD51-3 for leaded surface mount packages.

7.5 Power Ratings
Veer = Veer =5.5V, T; = 150°C, C, = 15 pF, Input a 150 Mbps 50% duty cycle square wave

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Pp Device power dissipation, ISO722xM 390 mw

8 Copyright © 2006-2018, Texas Instruments Incorporated
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7.6 Insulation Specifications

production)

PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance® Shortest terminal-to-terminal distance through air 4 mm
CcPG External creepage® Sgglzgegsé tseur:;lailrggl—to—terminal distance across the 4 mm
DTI Distance through the insulation Minimum internal gap (internal clearance) 0.008 mm
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 400 \%
Material group Il
Rated mains voltage <150 Vrys I-IvV
Overvoltage category Rated mains voltage <300 Vrys 1-111
Rated mains voltage <400 Vgus I-11
DIN VDE V 0884-11:2017-01?
VIorMm Maximum repetitive peak isolation voltage | AC voltage (bipolar) 560 Vpk
Viotm Maximum transient isolation voltage Y;Egg : (\é]IL?;IhiAfication), t=1's (100% production) 4000 Vpk
Method a: After I/O safety test subgroup 2/3, Vi, = <5
VioTtm tini = 60 S; Vpgm) = 1.2 X Viorm , tm = 10'S
Method a: After environmental tests subgroup 1,
Opa Apparent charge® \1/81i5= Viotwm: tini = 60'S; Vpgm) = 1.3 X Viorm, tm = <5 pC
Method b1l: At routine test (100% production) and
preconditioning (type test) Vini = Viotms tini = 1 S; <5
Vpdm) = 1.5 X Viorm, tm = 1 S
Co Barrier capacitance, input to output® Vo = 0.4 sin (4E6rt) 1 pF
Vio = 500V, Ta = 25°C >10%?
Rio Isolation resistance, input to output® Vio = 500 V, 100°C < T, < 125°C >10M Q
Vio =500 V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
VtesTt = Viso = 2500 Vrus, t = 60 s (qualification);
Viso Withstand isolation voltage Vrest = 1.2 X V|50 = 3000 VRuys, t =1 s (100% 2500 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 isolator on
the printed-circuit board do not reduce this distance. Creepage and clearance on a printed-circuit board become equal in certain cases.

Technigues such as inserting grooves and/or ribs on a printed circuit board are used to help increase these specifications.

(2) This coupler is suitable for basic electrical insulation only within the maximum operating ratings. Compliance with the safety ratings shall
be ensured by means of suitable protective circuits.

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

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

Copyright © 2006-2018, Texas Instruments Incorporated
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7.7 Safety-Related Certifications

VDE CSA UL

Certified according to DIN VDE V 0884-
11:2017-01 and DIN EN 61010-1 (VDE
0411-1):2011-07

Certified according to IEC 60950-1 and IEC 62368- | Recognized under UL 1577
1 Component Recognition Program

2000 VRrps Isolation rating
400 Vgums Basic insulation and 148 Vgus

Basic Insulation Reinforced insulation working voltage per CSA

Maximum Transient Overvoltage, 4000 Vpy; PR " . .
Maximum Repetitive Peak Isolation Voltage, ?%ﬁ%g 07+A1+A2 and |IEC 60950-1 2nd Ed. Single protection, 2500 Vgrus
560 Vpk '

300 Vgrums Basic insulation working voltage per
CSA 62369-1-14 and IEC 62368-1:2014 Ed. 2.

Certificate number: 40047657 Master contract number: 220991 File number; E181974

7.8 Safety Limiting Values

Safety limiting™® intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry. A failure
of the I/O can allow low resistance to ground or the supply and, without current limiting, dissipate sufficient power to overheat
the die and damage the isolation barrier, potentially leading to secondary system failures.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Ry = 212°CIW, V; = 5.5 V, T = 170°C, T = 25°C, 124
Is Safety input, output, or supply see Figure 1 mA
current Ry = 212°CIW, V= 3.6 V, T = 170°C, Ta = 25°C, 190
see Figure 1
Ts Safety temperature 150 °C

(1) The safety-limiting constraint is the maximum junction temperature specified in the data sheet. The power dissipation and junction-to-air
thermal impedance of the device installed in the application hardware determines the junction temperature. The assumed junction-to-air
thermal resistance in the Thermal Information table is that of a device installed on a high-K test board for leaded surface-mount
packages. The power is the recommended maximum input voltage times the current. The junction temperature is then the ambient
temperature plus the power times the junction-to-air thermal resistance.

10 Copyright © 2006-2018, Texas Instruments Incorporated
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7.9 Electrical Characteristics—5-V V¢, and V ¢, Supplies
Veer and V ¢, at 5V £ 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
1SO7220x quiescent, V|, = V¢ or 0V, no load 1 2 A
m
1SO7221 quiescent, V| = V¢ or 0V, no load 8.5 17
ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz 5 3
input clock signal, no load A
m
lccs  Veey supply current ISO7221A, 1ISO7221B 1 Mbps, 0.5-MHz input 10 18
clock signal, no load
1ISO7220C, 1SO7220M 25 Mbps, 12.5-MHz 4 9
input clock signal, no load A
m
1SO7221C and 1SO7221M 25 Mbps, 12.5-MHz
. . 12 22
input clock signal, no load
1SO7220x quiescent, V| = V¢ or 0 V, no load 16 31 A
m
1SO7221x quiescent, V|, = V¢ or 0 V, no load 8.5 17
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz
. g 17 32
input clock signal, no load A
m
lcca  Veca supply current ISO7221A, 1ISO7221B 1 Mbps, 0.5-MHz input 10 18
clock signal, no load
1ISO7220C, 1SO7220M 25 Mbps, 12.5-MHz
. ; 20 34
input clock signal, no load A
m
1SO7221C and 1SO7221M 25 Mbps, 12.5-MHz
. . 12 22
input clock signal, no load
lon = —4 mA, See Figure 14 Vcc—0.8 4.6
Vou High-level output voltage on g e \%
lon =—20 pA, See Figure 14 Vec - 0.1 5
loL =4 mA, See Figure 14 0.2 0.4
VoL Low-level output voltage - \%
loL = 20 pA, See Figure 14 0 0.1
ViHys) Input voltage hysteresis 150 mV
Iy High-level input current IN from O V to V¢ 10 pA
I Low-level input current IN from O V to V¢ -10 pA
C Input capacitance to ground IN at Ve, V, = 0.4 sin (4E6mnt) 1 pF
CMTI  Common-mode transient immunity |V, =Vcc or 0V, See Figure 16 25 50 kV/us
Copyright © 2006-2018, Texas Instruments Incorporated 11
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7.10 Electrical Characteristics—5-V V¢, and 3.3-V Ve, Supply
Veer at 5V £ 10%, Ve, at 3.3 V + 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
1SO7220x quiescent, V|, = V¢ or 0 V, no load 1 2 A
m
1ISO7221x quiescent, V| = V¢ or 0V, no load 8.5 17
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz input 2 3
clock signal, no load A
m
lecs Ve supply current ISO7221A and ISO7221B 1 Mbps, 0.5-MHz input 10 18
clock signal, no load
1ISO7220C and 1ISO7220M 25 Mbps, 12.5-MHz 4 9
input clock signal, no load A
m
1ISO7221C and ISO7221M 25 Mbps, 12.5-MHz
. . 12 22
input clock signal, no load
1ISO7220x quiescent, V|, = V¢ or 0 V, no load 8 18 A
m
1ISO7221x quiescent, V|, = V¢ or 0V, no load 43 9.5
1ISO7220A and 1SO7220B 1 Mbps, 0.5-MHz input 9 19
clock signal, no load A
m
leca Ve supply current ISO7221A and 1ISO7221B 1 Mbps, 0.5-MHz input 5 1
clock signal, no load
1ISO7220C and ISO7220M 25 Mbps, 12.5-MHz
h p 10 20
input clock signal, no load A
m
1ISO7221C and ISO7221M 25 Mbps, 12.5-MHz 6 12
input clock signal, no load
1SO7220x, 1SO7221x (3.3-V side), loy = —4 MA, Ve — 0.4
See Figure 14 cc— =
Von High-level output voltage 1ISO7221x (5-V side), loy = —4 A, See Figure 14 Vee - 0.8 v
All devices, loy = —20 pA, See Figure 14 Vee - 0.1
loL =4 mA, See Figure 14 0.4
VoL Low-level output voltage - \%
loL = 20 pA, See Figure 14 0.1
Vinys) Input voltage hysteresis 150 mvV
M High-level input current IN from O V to Vcc 10 pA
I Low-level input current IN from O V to Vcc -10 pA
C Input capacitance to ground IN at Vcg, V| = 0.4 sin (4E6xt) 1 pF
CMTI Common-mode transient immunity V|, =Vccor 0V, See Figure 16 15 40 kV/us

12 Copyright © 2006-2018, Texas Instruments Incorporated
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7.11 Electrical Characteristics—3.3-V V¢; and 5-V Ve, Supply
Veep at 3.3V £ 10%, Ve, at 5 V + 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
1SO7220x quiescent, V| = V¢ or 0 V, no load 0.6 1 A
m
1ISO7221x quiescent, V| = V¢ or 0V, no load 4.3 9.5
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz input clock signal, 1 2
no load
mA
lcca Ve supply current ISO7221A and 1ISO7221B 1 Mbps, 0.5-MHz input clock signal, 5 11
no load
1ISO7220C and 1ISO7220M 25 Mbps, 12.5-MHz input clock 5 4
signal, no load A
m
1ISO7221C and ISO7221M 25 Mbps, 12.5-MHz input clock 6 12
signal, no load
1ISO7220x quiescent, V| = V¢ or 0 V, no load 16 31 A
m
1ISO7221x quiescent, V| = V¢ or 0 V, no load 8.5 17
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz input clock signal, 18 32
no load
- - mA
leca Vceo supply current ISO7221A and 1ISO7221B 1 Mbps, 0.5-MHz input clock signal, 10 18
no load
1ISO7220C and ISO7220M 25 Mbps, 12.5-MHz input clock 20 24
signal, no load A
m
1ISO7221C and 1ISO7221M 25 Mbps, 12.5-MHz input clock 12 22
signal, no load
1SO7220x and 1SO7221x (5-V side), loy = -4 MA, See
> Vce —0.8
Figure 14
Von High-level output voltage ISO7221x (3.3-V side), oy = —4 mA, See Figure 14 Vee—0.4
All devices, loy = —20 pA, See Figure 14 Vee - 0.1 v
loL =4 mA, See Figure 14 0.4
VoL Low-level output voltage -
loL = 20 pA, See Figure 14 0 0.1
Vinys) Input threshold voltage hysteresis 150 mvV
M High-level input current IN from O V or Ve 10 pA
I Low-level input current IN from O V or V¢ -10 HA
C Input capacitance to ground IN at Vcg, V| = 0.4 sin (4E6rt) 1 pF
CMTI Common-mode transient immunity V|, =Vcc or 0V, See Figure 16 15 40 kV/us
Copyright © 2006-2018, Texas Instruments Incorporated 13
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7.12 Electrical Characteristics—3.3-V V¢; and V¢, Supplies
Veer and Ve, at 3.3 V + 10% (over recommended operating conditions unless otherwise noted.)®

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1SO7220x quiescent, V| = V¢ or 0 V, no load 0.6 1 A
m
1ISO7221x quiescent, V| = V¢ or 0V, no load 4.3 9.5
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz input clock signal, 1 2
no load
- - mA
lcca Ve supply current ISO7221A and 1ISO7221B 1 Mbps, 0.5-MHz input clock signal, 5 11
no load
1ISO7220C and 1ISO7220M 25 Mbps, 12.5-MHz input clock 5 4
signal, no load A
m
1ISO7221C and ISO7221M 25 Mbps, 12.5-MHz input clock 6 12
signal, no load
1ISO7220x quiescent, V| = V¢ or 0 V, no load 18 A
m
1ISO7221x quiescent, V| = V¢ or 0 V, no load 43 9.5
1ISO7220A and I1ISO7220B 1 Mbps, 0.5-MHz input clock signal, 9 19
no load
- - mA
leca Vceo supply current ISO7221A and 1ISO7221B 1 Mbps, 0.5-MHz input clock signal, 5 1
no load
1ISO7220C and ISO7220M 25 Mbps, 12.5-MHz input clock 10 20
signal, no load A
m
1ISO7221C and 1ISO7221M 25 Mbps, 12.5-MHz input clock 6 12
signal, no load
loy = -4 mA, See Figure 14 Vee—0.4 3
Vou High-level output voltage o g cc
lon =—20 pA, See Figure 14 Vee—-0.1 3.3 v
loL =4 mA, See Figure 14 0.2 0.4
Vo Low-level output voltage -
loL = 20 pA, See Figure 14 0 0.1
Vinys) Input voltage hysteresis 150 mV
M High-level input current IN from O V or Ve 10 pA
I Low-level input current IN from O V or Vcc -10 A
C Input capacitance to ground IN at Vcg, V| = 0.4 sin (4E6nt) 1 pF
CMTI Common-mode transient immunity V,;=Vcc or 0V, See Figure 16 15 40 kV/us

(1) For the 3.3-V operation, Vcc; or Ve is specified from 3 V to 3.6 V.

7.13 Electrical Characteristics—2.8-V V¢; and V¢, Supplies
Veer and Ve, at 2.8 V (over recommended operating conditions unless otherwise noted.) 2.8-V operation is only specified for

1ISO722xC with production screening starting in January 2012. The first two digits of the Lot Trace Code (YMSLLLLG4)

written on top of each device can be used to identify year and month of production respectively.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1ISO7220C quiescent, V|, = V¢ or 0V, no load 0.4 0.9 A
m
1ISO7221C quiescent, V|, = V¢ or 0V, no load 3.7 7.5
lcc Ve supply current - -
1SO7220C 25 Mbps, 12.5-MHz input clock signal, no load 15 3.5 A
m
1SO7221C 25 Mbps, 12.5-MHz input clock signal, no load 4.5 10
1SO7220C quiescent, V|, = V¢ or 0 V, no load 6.8 15 A
m
1ISO7221C quiescent, V|, = V¢ or 0 V, no load 3.7 7.5
lcco Vceo supply current - -
1ISO7220C 25 Mbps, 12.5-MHz input clock signal, no load 9 17 A
m
1ISO7221C 25 Mbps, 12.5-MHz input clock signal, no load 4.5 10
) lon = —4 MA, See Figure 14 Ve — 0.6 2.55
VoH High-level output voltage -
lon = —20 pA, See Figure 14 Ve - 0.1 2.8 v
loL =4 mA, See Figure 14 0.25 0.6
Voo Low-level output voltage -
loL = 20 pA, See Figure 14 0 0.1
Vinys) Input voltage hysteresis 150 mvV
M High-level input current IN from O V or Ve 10 pA
I Low-level input current IN from O V or Vcc -10 pA
C Input capacitance to ground IN at Vcg, V| = 0.4 sin (4E6rt) 1 pF
CMTI Common-mode transient immunity V), =Vcc or 0V, See Figure 16 10 30 kV/us
14 Copyright © 2006-2018, Texas Instruments Incorporated
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7.14 Switching Characteristics—5-V V¢; and V¢, Supplies

Veer and Vee, at 5V £ 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
toLms Propagation dela 280 405 600 ns
PLIL PR pag - - y' ISO722xA, see Figure 14
PWD Pulse-width distortion |tpyy, — tp ] @ 1 18 ns
tpLm, § Propagation dela 42 55 70 ns
pur pri  TTOPAGAToN CETAY. ISO722xB, see Figure 14
PWD Pulse-width distortion [tey — teyu| 1 3 ns
tpLms Propagation dela 22 32 42 ns
Purs P TTOPAgATon CEaY. ISO722xC, see Figure 14
PWD Pulse-width distortion |tp — teyu|® 1 2 ns
toLms Propagation dela 6 10 16 ns
PLIL PR pag - - y' 1ISO722xM, see Figure 14
PWD Pulse-width distortion |tpyy — tp.n] @ 0.5 1 ns

ISO722xA 180
; Part-t  skew @ 1ISO722xB 17
art-to-part skew ns
sHeP) P 1S0722xC 10
1ISO722xM 3
1ISO7220A 3 15
tsk(o) Channel-to-channel output skew @ 1SO7220B 0.6 3 ns
1SO7220C, 1ISO7220M 0.2 1
t, Output signal rise time ) 1 ns
- - See Figure 14
t Output signal fall time 1 ns
e Il;z;isafe output delay time from input power See Figure 15 3 us
1ISO722xM, 150 Mbps PRBS NRZ data, 5-bit max same 1
B polarity input, both channels, See Figure 17, Figure 13
tit(op) Peak-to-peak eye-pattern jitter - - ns
1ISO722xM, 150 Mbps unrestricted bit run length data P
input, both channels, See Figure 17

(1) Also referred to as pulse skew.
(2) tsk(pp) is the magnitude of the difference in propagation delay times between any specified pins of two devices when both devices

operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.

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

Copyright © 2006-2018, Texas Instruments Incorporated
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7.15 Switching Characteristics—5-V V¢; and 3.3-V Ve, Supply
Veer at 5V £ 10%, Ve, at 3.3 V + 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
torm, § Propagation delay 285 410 585 ns
PLIL PR - - - ISO722xA, see Figure 14
PWD Pulse-width distortion |tpyy, — tpnl @ 1 18 ns
tpLm, § Propagation dela 45 58 75 ns
PLi: PHL pagafion ceay. ISO722xB, see Figure 14
PWD Pulse-width distortion [tpy — tey 1 3 ns
tpLms Propagation dela 25 36 48 ns
PLA: PR pagation cetay. ISO722xC, see Figure 14
PWD Pulse-width distortion [tpy — te Y 1 2 ns
torm, § Propagation delay 7 12 20 ns
PLIL PR - - - ISO722xM, see Figure 14
PWD Pulse-width distortion |tpyy, — tppn|® 0.5 1 ns
ISO722xA 180
; Part-t  skew @ 1ISO722xB 17
art-to-part skew ns
sHeP) P 1S0722xC 10
1ISO722xM 5
1ISO7220A 3 15
tsk(o) Channel-to-channel output skew @ ISO7220B 0.6 3 ns
1ISO7220C, 1ISO7220M 0.2 1
t, Output signal rise time . 2 ns
: - See Figure 14
t Output signal fall time 2 ns
e Il;zzllssafe output delay time from input power See Figure 15 3 us
1ISO722xM, 150 Mbps PRBS NRZ data, 5-bit max same 1
N polarity input, both channels, See Figure 17, Figure 13
tit(op) Peak-to-peak eye-pattern jitter - - ns
1ISO722xM, 150 Mbps unrestricted bit run length data 2
input, both channels, See Figure 17

(1) Also referred to as pulse skew.

(2) tsk(pp) is the magnitude of the difference in propagation delay times between any specified pins of two devices when both devices
operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.

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

16
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7.16 Switching Characteristics—3.3-V ¢¢; and 5-V V., Supplies
Veep at 3.3V £ 10%, Ve, at 5 V + 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLms & Propagation dela 285 395 605 ns
PLIL PR pag - - y' ISO722xA, see Figure 14
PWD Pulse-width distortion [tpry — tpy | 1 22 ns
tpLm, § Propagation dela 45 58 75 ns
PLi: PHL pagafion °eay. ISO722xB, see Figure 14
PWD Pulse-width distortion [tppy — tp ] 1 4 ns
tpLms Propagation dela 25 36 48 ns
PLA: PR pagafion Ceay. ISO722xC, see Figure 14
PWD Pulse-width distortion [tppy — tp ] 1 3 ns
tpLms & Propagation dela 7 12 21 ns
PLIL PR pag - - y' 1ISO722xM, see Figure 14
PWD Pulse-width distortion [tpry — tpy | 0.5 1 ns

1ISO722xA 190
; Part-t  skew @ 1ISO722xB 17
art-to-part skew ns
sHeP) P 1SO722xC 10
1ISO722xM 5
1ISO7220A 3 15
tsk(o) Channel-to-channel output skew 1SO72208 0.6 3 ns
1SO7220C, 1ISO7220M 0.2 1
t, Output signal rise time ) 1 ns
- - See Figure 14
t Output signal fall time 1 ns
e II:)a;lISsafe output delay time from input power See Figure 15 3 us
1ISO722xM, 150 Mbps PRBS NRZ data, 5-bit max same 1
. polarity input, both channels, see Figure 17, Figure 13
tit(op) Peak-to-peak eye-pattern jitter - - ns
1SO722xM, 150 Mbps unrestricted bit run length data P
input, both channels, see Figure 17
(1) Also referred to as pulse skew.
(2) tsk(pp) is the magnitude of the difference in propagation delay times between any specified pins of two devices when both devices
operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.
(3) tsk(o) is the skew between specified outputs of a single device with all driving inputs connected together and the outputs switching in the

same direction while driving identical specified loads.

Copyright © 2006-2018, Texas Instruments Incorporated
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7.17 Switching Characteristics—3.3-V V¢; and V¢, Supplies

Veer and Ve, at 3.3 V + 10% (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
toLms Propagation dela 290 400 610 ns
PLIL PR pag - - y' ISO722xA, see Figure 14
PWD Pulse-width distortion [tpry — tpy | 1 22 ns
tpLm, § Propagation dela 46 62 78 ns
PLI, PHL pagafion de'ay. ISO722xB, see Figure 14
PWD Pulse-width distortion [tppy — tp ] 1 4 ns
tpLms Propagation dela 26 40 52 ns
PLA: PR pagafion Ceay. ISO722xC, see Figure 14
PWD Pulse-width distortion [tppy — tp ] 1 3 ns
toLms Propagation dela 8 16 25 ns
PLIL PR pag - - y' 1ISO722xM, see Figure 14
PWD Pulse-width distortion [tpry — tpy | 0.5 1 ns

1ISO722xA 190
; Part-t  skew® 1ISO722xB 17
art-to-part skew ns
sHeP) 1SO722xC 10
1ISO722xM 5
1ISO7220A 3 15
tsk(o) Channel-to-channel output skew 1SO72208 0.6 3 ns
1SO7220C, 1ISO7220M 0.2 1
t, Output signal rise time ) 2 ns
- - See Figure 14
t Output signal fall time 2 ns
e II:)asllssafe output delay time from input power See Figure 15 3 us
1ISO722xM, 150 Mbps PRBS NRZ data, 5-bit max same 1
. polarity input, both channels, See Figure 17, Figure 13
tit(op) Peak-to-peak eye-pattern jitter - - ns
1SO722xM, 150 Mbps unrestricted bit run length data P
input, both channels, See Figure 17

(1) Also referred to as pulse skew.
(2) tsk(pp) is the magnitude of the difference in propagation delay times between any specified pins of two devices when both devices

operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.

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

7.18 Switching Characteristics—2.8-V V¢; and Vqc, Supplies
Veer and Ve, at 2.8 V (over recommended operating conditions unless otherwise noted.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
toLH, tPHL Propagation delay . 26 45 65 ns
1SO722xC, see Figure 14
PWD Pulse-width distortion [tppy — tp | 15 5 ns
tsion) Part-to-part skew® 1SO722xC 12 ns
tso) Channel-to-channel output skew 1S07220C 0.2 5 ns
t, Output signal rise time ) ns
- - See Figure 14
t Output signal fall time ns
Failsafe output delay time from input power .
tfs loss See Figure 15 4.6 us

(1) Also referred to as pulse skew.
(2) tsk(pp) is the magnitude of the difference in propagation delay times between any specified pins of two devices when both devices

operate with the same supply voltages, at the same temperature, and have identical packages and test circuits.

(3) tsk(o) is the skew between specified outputs of a single device with all driving inputs connected together and the outputs switching in the
same direction while driving identical specified loads.
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7.19 Insulation Characteristics Curves
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0 50 100 150 200
Tc - Case Temperature - °C
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Figure 1. Thermal Derating Curve for Limiting Current per VDE
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7.20 Typical Characteristics
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Figure 2. 3.3-Vgrus Supply Current vs Signaling Rate
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Figure 3. 5-Vrus Supply Current vs Signaling Rate
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Typical Characteristics (continued)
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Figure 8. ISO722xA, 1SO722xB and ISO722xC Input Voltage
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Figure 13. ISO722xM Jitter vs Signaling Rate
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8 Parameter Measurement Information

[l

ouT
Input
Generator V,
NOTEA

————— Vee
v, Veol2 Veo/2
| I ov
tprp ]l - et tpHL
| _ .
CL v — 5% — Von
NOTE B (0] 50% ] 0%
L — 0% — 7y
|t |- — ty [

A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3

ns, <3 ns, Zo =50 Q.

B. C_ =15 pF and includes instrumentation and fixture capacitance within + 20%.
Figure 14. Switching Characteristic Test Circuit and Voltage Waveforms
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Vi e |
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2l c |
12 L Vo 50% FAILSAFE HIGH
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A. C_ =15 pF and includes instrumentation and fixture capacitance within £ 20%.

Figure 15. Failsafe Delay Time Test Circuit and Voltage Waveforms
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Pass-fail criteria:
The output must
remain stable.

ouT
»—

+

VoH or VoL

CL
See Note A

+ Vem -
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A. C_ =15 pF and includes instrumentation and fixture capacitance within + 20%.

Figure 16. Common-Mode Transient Immunity Test Circuit
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Parameter Measurement Information (continued)

DUT
Tektronix IN I
HFS9009 [
Tektronix
¥ out 784D
PATTERN
GENERATOR N Vee/2
Ll

Jitter

NOTE: PRBS bit pattern run length is 21¢ — 1. Transition time is 800 ps.
Figure 17. Peak-to-Peak Eye-Pattern Jitter Test Circuit and Voltage Waveform
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9 Detailed Description

9.1 Overview

The isolator in theFunctional Block Diagram is based on a capacitive isolation barrier technique. The 1/0 channel
of the 1SO7220x and 1SO7221x family of devices consists of two internal data channels, a high-frequency
channel (HF) with a bandwidth from 100 kbps up to 150 Mbps, and a low-frequency channel (LF) covering the
range from 100 kbps down to DC. In principle, a single-ended input signal entering the HF-channel is split into a
differential signal via the inverter gate at the input. The following capacitor-resistor networks differentiate the
signal into transients, which then are converted into differential pulses by two comparators. The comparator
outputs drive a NOR-gate flip-flop whose output feeds an output multiplexer. A decision logic (DCL) at the driving
output of the flip-flop measures the durations between signal transients. If the duration between two consecutive
transients exceeds a certain time limit, (as in the case of a low-frequency signal), the DCL forces the output-
multiplexer to switch from the high-frequency to the low-frequency channel.

Because low-frequency input signals require the internal capacitors to assume prohibitively large values, these
signals are pulse-width modulated (PWM) with the carrier frequency of an internal oscillator, thus creating a
sufficiently high frequency signal, capable of passing the capacitive barrier. As the input is modulated, a low-pass
filter (LPF) is needed to remove the high-frequency carrier from the actual data before passing it on to the output
multiplexer.

9.2 Functional Block Diagram

Isolation Barrier

|
osc 4' >l
Low — Frequency

Channel PWM
(DC...100 kbps)

VREF

ouT

IN —p——9

High — Frequency
Channel
(100 kbps...150 Mbps)

VREF

\Y
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9.3 Feature Description
Table 1 provides an overview of the device features.

Table 1. Device Features

PART NUMBER MAXIMUQASTIS NALING THI;’\éZﬁ-I(-)LD Slgég'T\III(E)IN
1SO7220A 1 Mbps (cﬁééscﬁrf&)ble)
1S072208 5 Mbps (c;ég %gge;?ble Same direction
1ISO7220C 25 Mbps (cﬁééscﬁrf&)ble)
ISO7220M 150 Mbps Vec! 2 (CMOS)
1S07221A 1 Mbps (CMzol'ssc\ér%EEi)ble)
ISO7221B 5 Mbps (CMzolésc\c/)r%g;i)ble) Opposite directions
1S07221C 25 Mbps (CMzol'ssc\ér%EEi)ble)
ISO7221M 150 Mbps Vec/ 2 (CMOS)

9.4 Device Functional Modes
The 1SO7220x and 1SO7221x family of devices functional modes are listed in Table 2.

Table 2. 1SO7220x or ISO7221x Function Table®

INPUT SIDE Ve OUTPUT SIDE V¢c INPUT (IN) OUTPUT (OUT)
H H
PU PU L L
Open H
PD PU X H
X PD X Undetermined

(1) PU = Powered Up (Vcc 2 3.0 V), PD = Powered Down (V¢ < 2.5 V), X = Irrelevant, H = High Level,
L = Low Level

Input Output
v
Veer Veed Veet —cc2
L
750 kQ _|
500 O 80
IN ouT

Figure 18. Device I/0O Schematics
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10 Application and Implementation

NOTE
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 1SO7220x and 1SO7221x family devices use single-ended TTL or CMOS-logic switching technology. The
supply voltage range is from 3 V (2.8 V for C-grade) to 5.5 V for both supplies, Vccp and Veeo. When designing
with digital isolators, 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, pC or UART), and a data converter or a line transceiver,
regardless of the interface type or standard.

10.2 Typical Application

The 1SO7221x family of devices can be used with Texas Instruments' mixed signal micro-controller, digital-to-
analog converter, transformer driver, and voltage regulator to create an isolated 4- to 20-mA current loop.

Vs

»-

33V L0.1 uF L
;g 1433  MBRO520L 23V
3 1 5 .3Viso
Vee | . .
D2 o~ N ouT
| LOHF
TPS76333
SN6501 =l 10pF [014F | 5 , T
| I g — EN  GND
I TS
15 | MBROs20L
Lo 3
b 1 0.4 pF
A
ISO-BARRIER 200 0ApF
| I
LOOP+
0.1 pF 0.1 pF | 0.1 pF 15 HVW_T—{
It 10 VA 16
] | 8 . Low BASE 01 |14
2 - —
DVee Veer || ’ Veez , ERRUL - pacistpogr
>1 xout 11 2fouta 11 INA 8 pBack 2Q
P30
Fe 12 ave 7 outs p d ]
G2132 3 | C1 C2 C3 COMA COMD / Loor-

0 &1 |
’ﬂ GND1 GND2
DVss I 14 13L12L
14 4‘ Ls 3xzan
T T [

Figure 19. Isolated 4- to 20-mA Current Loop

10.2.1 Design Requirements

Unlike optocouplers, which require external components to improve performance, provide bias (or limit current),
the ISO7220x and 1ISO7221x devices require only two external bypass capacitors to operate.
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Typical Application (continued)

10.2.2 Detailed Design Procedure

Figure 20 and Figure 21 show the hookup of a typical 1SO7220x and ISO7221x circuit. The only external
components are two bypass capacitors.

Veer Veez
‘ a8
Q 2 mm 2 mm O
max . max.
0.1uF —/ from from —— 0.1uF
Vcei Vce2
1 8
INPUT INA 12 7 | QUTA OUTPUT
INPUT INB 3 6 ouUTB OUTPUT
O . 45 O
GND 1 1SO7220 GND 2
Figure 20. Typical ISO7220x Circuit Hook-Up
Vet Veez
@ @
O 2 mm 2mm O
max . max.
0.1uF —=— from from —— 0.1pF
Vcet 1 ) Vcc2
OUTPUT QUA o 7 |INA INPUT
B
INPUT INB 3 6 ou OUTPUT
O—s : s O
GND 1 1507221 GND 2

10.2.3 Application Curve

At maximum working voltage, the isolation barrier of the 1ISO7220x and 1SO7221x family of devices has more
than 28 years of life.

Working Life (Years)

Figure 21. Typical ISO7221x Circuit Hook-Up

100 ~
N
\\ Viorm at 560 Ve,
e SN
|
|
| \
|
|
i \
10 !
0 120 250 500 750 880

Working Voltage, V ory (Vek)

Figure 22. Time-Dependent Dielectric Breakdown Test Results

1000
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11 Power Supply Recommendations

To help ensure reliable operation at all data rates and supply voltages, a 0.1-uF bypass capacitor is
recommended at input and output supply pins (Vcc1 and Vecs). The capacitors should 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 such as Texas Instruments
SN6501 device. For such applications, detailed power supply design and transformer selection recommendations
are available in SN6501 Transformer Driver for Isolated Power Supplies.

12 Layout

12.1 Layout Guidelines

A minimum of four layers are required to accomplish a low EMI PCB design (see Figure 23). Layer stacking
should be in the following order (top-to-bottom): high-speed signal layer, ground plane, power plane and low-
frequency signal layer.

* Route the high-speed traces on the top layer to avoid the use of vias (and the introduction of the inductances)
and allow for clean interconnects between the isolator and the transmitter and receiver circuits of the data
link.

e Place a solid ground plane next to the high-speed signal layer to establish controlled impedance for
transmission line interconnects and provide an excellent low-inductance path for the return current flow.

» Place the power plane next to the ground plane to create additional high-frequency bypass capacitance of
approximately 100 pF/in®.

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

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. Adding a second plane system to the stack makes the stack mechanically
stable and prevents it from warping. The power and ground plane of each power system can be placed closer
together, thus increasing the high-frequency bypass capacitance significantly.

For detailed layout recommendations, refer to the Digital Isolator Design Guide.

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.

12.2 Layout Example

High-speed traces —T—_l———-\/——————-—'———
10 mils :
Ground plane { —
! Keep this space ER-4
40 mils i free from planes, € ~45

g traces, pads, and
vias

Power plane

10 mils

Low-speed traces

Figure 23. Recommended Layer Stack
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E2E is a trademark of Texas Instruments.

DeviceNet is a trademark of Open DeviceNet Vendors Association.
Profibus is a trademark of Profibus.
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13.8 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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)
ISO7220AD LIFEBUY SOIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220A
ISO7220ADG4 LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17220A
ISO7220ADR ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17220A
ISO7220ADRG4 ACTIVE SOIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220A
ISO7220BD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17220B
ISO7220BDG4 LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220B
ISO7220BDR ACTIVE SOIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220B
1ISO7220CD LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 I7220C
ISO7220CDR ACTIVE SoOIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220C
1ISO7220MD LIFEBUY SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17220M
ISO7220MDG4 LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220M
ISO7220MDR ACTIVE SOIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220M
ISO7220MDRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17220M
ISO7221AD LIFEBUY SOIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17221A
ISO7221ADG4 LIFEBUY SolIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221A
ISO7221ADR ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221A
ISO7221ADRG4 ACTIVE SolIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221A
1ISO7221BD LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17221B
ISO7221BDR ACTIVE SoIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17221B
ISO7221BDRG4 ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221B
1ISO7221CD LIFEBUY SOoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 17221C
1ISO7221CDG4 LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221C
ISO7221CDR ACTIVE SoICc D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221C
ISO7221CDRG4 ACTIVE SolIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221C
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
1SO7221MD LIFEBUY SOIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221M
1ISO7221MDR ACTIVE SolIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 17221M

@ 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.

® | ead 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 Tl 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.

OTHER QUALIFIED VERSIONS OF ISO7220A, ISO7221A, 1ISO7221C :
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o Automotive : ISO7220A-Q1, ISO7221A-Q1, ISO7221C-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
ISO7220ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO7220BDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO7220CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO7220MDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO7221ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ISO7221BDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO7221CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
1ISO7221MDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

ISO7220ADR SOIC D 8 2500 350.0 350.0 43.0
ISO7220BDR SoIC D 8 2500 350.0 350.0 43.0
ISO7220CDR SOIC D 8 2500 350.0 350.0 43.0
ISO7220MDR SOIC D 8 2500 350.0 350.0 43.0
ISO7221ADR SOIC D 8 2500 350.0 350.0 43.0
ISO7221BDR SoIC D 8 2500 350.0 350.0 43.0
ISO7221CDR SolIC D 8 2500 350.0 350.0 43.0
ISO7221MDR SOIC D 8 2500 350.0 350.0 43.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
ISO7220AD D SoIC 8 75 505.46 6.76 3810 4
1SO7220ADG4 D SoIC 8 75 505.46 6.76 3810 4
ISO7220BD D SoIC 8 75 505.46 6.76 3810 4
1ISO7220BDG4 D SoIC 8 75 505.46 6.76 3810 4
ISO7220CD D SoIC 8 75 505.46 6.76 3810 4
1SO7220MD D SoIC 8 75 505.46 6.76 3810 4
ISO7220MDG4 D SOIC 8 75 505.46 6.76 3810 4
ISO7221AD D SoIC 8 75 505.46 6.76 3810 4
1ISO7221ADG4 D SoIC 8 75 505.46 6.76 3810 4
1ISO7221BD D SoIC 8 75 505.46 6.76 3810 4
ISO7221CD D SOIC 8 75 505.46 6.76 3810 4
ISO7221CDG4 D SoIC 8 75 505.46 6.76 3810 4
ISO7221MD D SoIC 8 75 505.46 6.76 3810 4
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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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