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4 Device Comparison Table

PRODUCT SIGNALING INPUT CHANNEL ISOLATION
RATE THRESHOLD CONFIGURATION RATING
=15V (TTL)
1ISO7230C 25 Mbps (CMOS 3/0
compatible)
=15V (TTL) ;508(? \\// PKs
1S07231C 25 Mbps (CMOS RS
compatible) 2/1
1ISO7231M 150 Mbps Vcc/2 (CMOS)
5 Pin Configuration and Functions
1SO7230 1S07231
Veci1 e : : 16O Vcec2 Vecid1e : : 16D Vcec2
GND12 ] 150 GND2 GND102 ] 150 GND2
INA|:|:3—D—: | 140 OUTA INA|:|:3—|>-: | 14D OUTA
INBCH4 > 13D OUTB INB 4 >+ 131D OUTB
INC 5 - {120 OUTC outc5—<H H<H2[m INC
NC 6 I 11@ NC NC 6 I 11 NC
Nc7 |} 10D EN EN1c—{7—! || L-10fD EN2
GND1C8 v 9™ GND2 GND18 v 91 GND2
& 5-1. DW Package 16-Pin SOIC Top View
% 5-1. Pin Functions
PIN
TYPE(") DESCRIPTION
NAME 1SO07230 1ISO7231
EN 10 — | Enable, channel A, B, and C
EN1 — 7 | Enable, channel C
EN2 — 10 | Enable, channel A and B
GND1 2,8 2,8 — Ground connection for Ve
GND2 9,15 9.15 — Ground connection for Vg2
INA 3 | Input, channel A
INB 4 | Input, channel B
INC 5 12 | Input, channel C
NC 6,7, 11 6, 11 — Not connected
OUTA 14 14 (0] Output, channel A
ouTB 13 13 0] Output, channel B
OuTC 12 5 (0] Output, channel C
Vet 1 1 — Power supply, Vcc1
VCCZ 16 16 — Power Supply, VCCZ

(1)

| = Input; O = QOutput
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6 Specifications
6.1 Absolute Maximum Ratings

See("

MIN MAX UNIT
Vee | Supply voltage®), Vecy, Veca -05 6 \Y
\ Voltage at INx, OUTx, ENx -0.5 Vo +0.50) Y
lo Output current -15 15 mA
T Maximum junction temperature 170 °C
Tsig | Storage temperature -65 150 °C
(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

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

(2) All voltage values are with respect to network ground terminal and are peak voltage values.
(3) Maximum voltage must not exceed 6 V.
6.2 ESD Ratings
VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(" +4000
V(Esp) Electrostatic discharge - — \
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000
(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.
6.3 Thermal Information
1SO7230C,
1SO7231C, 1ISO7231M
(1)
THERMAL METRIC DW (SOIC) UNIT
16 PINS
168 °C/W
Roja Junction-to-ambient thermal resistance
68.6 °C/W
R yc(top) Junction-to-case (top) thermal resistance 33.9 °C/W
Roys Junction-to-board thermal resistance 33.5 °C/W
VT Junction-to-top characterization parameter 14.8 °C/W
LTS Junction-to-board characterization parameter 32.9 °C/W
R ¢ uc(bot) Junction-to-case (bottom) thermal resistance n/a °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.

6.4 Recommended Operating Conditions

MIN NOM MAX UNIT
Vee Supply voltage®), Ve, Veos ‘ 3.15 55 v
lon High-level output current -4 mA
loL Low-level output current 4 mA
ti Input pulse width(") ISO723xC 40 ns
tui Input pulse width() I1SO723xM 6.67 5 ns
1ty Signaling rate(") 1SO723xC 0 30 25| Mbps
1ty Signaling rate(") 1SO723xM 0 200 150| Mbps
\im High-level input voltage 1ISO723xM 0.7 xVee Vee \
Vi Low-level input voltage 1ISO723xM 0 0.3 x Vce \
Vi High-level input voltage 1ISO723xC 2 5.5 \
Vi Low-level input voltage 1ISO723xC 0 0.8 \%
Ta Ambient temperature -40 25 125
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MIN NOM MAX UNIT
T, Junction temperature 150 °C
H External magnetic field-strength immunity per IEC 61000-4-8 and IEC 61000-4-9 certification 1000 A/m
(1) Typical signaling rate and Input pulse width are measured at ideal conditions at 25°C.
(2) For the 5-V operation, Vg1 or Veeo is specified from 4.5V to 5.5 V.

For the 3.3-V operation, V¢ or Veeo is specified from 3 V to 3.6 V.
For the 2.8-V operation, V¢ or Veeo is specified at 2.8 V.

6.5 Power Ratings

over operating free-air temperature range (unless otherwise noted)

1ISO7230C, 1ISO7231C, 1ISO7231M
PARAMETER DW (SOIC) UNIT
16 PINS
Po Device power dissipation, Vet = Veco =5.5V, Td =150C, CL =15 220 mw
pF, D Input a 50% duty cycle, 25-Mbps square wave
6.6 Insulation Specifications
PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance(") Shortest terminal-to-terminal distance through air 8 mm
CPG External creepage(") g:r(:;tf:t terminal-to-terminal distance across the package 8 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 \Y
Material group 1l
Rated mains voltage <150 Vrus I-Iv
Overvoltage category Rated mains voltage <300 Vgys 10
Rated mains voltage <400 Vgys I-1l
DIN EN IEC 60747-17 (VDE 0884-17):(2)
Viorm Maximum repetitive peak isolation voltage AC voltage (bipolar) 560 Vpk
Viotm Maximum transient isolation voltage x:izl : Y'ngMVT:TSOtz gqse(ll‘lif(i)%ao/tjopnrgduction) 4000 Vpk
Method a: After 1/0 safety test subgroup 2/3, Vini = Viotm, <5
tini =60 s; Vpgm) = 1.2 X Viorm » tn = 10's
Method a: After environmental tests subgroup 1, Vi, = <5
A Apparent charge® Viotm tini = 60 8; Vpg(m) = 1.3 * Viorm, tn = 10's pC
Method b: At routine test (100% production);
Vini = 1.2 x VIOTM, tini = 1s; <5
Vpd(m) = 1.5 x VIORM, tm = 1s (method b1) or
Vpd(m) = Vini, tm = tini (method b2)
Cio Barrier capacitance, input to output(® Vio = 0.4 x sin (2 nft), f = 1 MHz 1 pF
Vio =500V, Tp =25°C >1012
Rio Isolation resistance, input to output(®) V|0 =500V, 100°C < Ty < 125°C >10" Q
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
Viso Withstand isolation voltage YTZEiTVT S\QS=03=0§(? %)R\'\;:’Mts‘:t 1=s68 Sé%uslriggigﬁg%;)vmg = 2500 VRMs

(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 and/or ribs on a printed circuit board are used to help increase these
specifications.

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ISO7230C ISO7231C ISO7231M

HERXFIRIF 5

English Data Sheet: SLLS867


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/iso7230c?qgpn=iso7230c
https://www.ti.com.cn/product/cn/iso7231c?qgpn=iso7231c
https://www.ti.com.cn/product/cn/iso7231m?qgpn=iso7231m
https://www.ti.com.cn/cn/lit/pdf/ZHCSX85
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX85M&partnum=ISO7230C
https://www.ti.com.cn/product/cn/iso7230c?qgpn=iso7230c
https://www.ti.com.cn/product/cn/iso7231c?qgpn=iso7231c
https://www.ti.com.cn/product/cn/iso7231m?qgpn=iso7231m
https://www.ti.com/lit/pdf/SLLS867

ISO7230C, ISO7231C, ISO7231M
ZHCSX85M - SEPTEMBER 2007 - REVISED FEBRUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

@)

shall be ensured by means of suitable protective circuits.

@)
(4)

6.7 Safety-Related Certifications

Apparent charge is electrical discharge caused by a partial discharge (pd).
All pins on each side of the barrier tied together creating a two-terminal device

This coupler is suitable for basic electrical insulation only within the maximum operating ratings. Compliance with the safety ratings

VDE

CSA

UL

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

Plan to certify according to IEC 62368-1

Plan to certify according to UL 1577
Component Recognition Program

Certificate planned

Certificate planned

Certificate planned

6.8 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 1/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
Roya=212°C/IW, V,=5.5V, T, =170°C, Tp = 25°C, see i 6.3 124
Is Safety input, output, or supply current mA
Roya=212°C/IW, V,=3.6V, T, =170°C, Tp = 25°C, see i 6.3 190
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 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.

6.9 Electrical Characteristics: Vccq and Vg at 3.3V
over recommended operating conditions (unless otherwise noted)(")

Product Folder Links: ISO7230C ISO7231C ISO7231M

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
SUPPLY CURRENT
Quiescent = 0.5 1.2
ISO7230C/M V| = V¢ or 0V, all channels, no load, mA
25 Mbps ENat3V 3
loot Quiescent 4.5 7
V| =V or 0V, all channels, no load, :
ISO7231C/M 25 Mbps EN1at3V,EN2at3V o5l ™
Quiescent = 9 15
ISO7230C/M V| =V¢gor 0V, all channels, no load, mA
25 Mbps ENat3V 10 17
loc2 Quiescent 8 12
V| = V¢ or 0V, all channels, no load,
ISO7231C/M 25 Mbps EN1at3V,EN2at3V 05 16l ™
ELECTRICAL CHARACTERISTICS
lorg Sleep mode output current ENx at 0V, single channel 0 A
lon = - 4 mA, See & 7-1 VCCOO_;‘
Vou High-level output voltage \Y
lon= -20 LA, See & 7-1 Veco -
loL =4 mA, See K 7-1 0.4
VoL Low-level output voltage \Y
loL =20 uA, See ¥ 7-1 0.1
ViHys) Input voltage hysteresis 150 mV
lin High-level input current INx at Vg 10
uA
I Low-level input current INxat 0V -10
C Input capacitance to ground IN at Vg, V) = 0.4 sin (2 = ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =Vcgor0V, See K 7-4 25 50 kV/us
(1)  For the 5-V operation, V¢cq or Ve is specified from 4.5V to 5.5 V.
For the 3.3-V operation, Vg4 or Veeo is specified from 3.15 V to 3.6 V.
6 R 15 Copyright © 2025 Texas Instruments Incorporated
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6.10 Electrical Characteristics: Vccq and Ve, at 5-V
over recommended operating conditions (unless otherwise noted)(")

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY CURRENT
Quiescent V| = Vg or 0V, all channels, no load 1 3
1= Vel ) ) ,
| 1ISO7230C/M 25 Mbps ENat3V - o5 mA
cc1
Quiescent V, =V¢g or 0V, all channels, no load 6.5 1
1= Vel ) , ,
ISO7231C/M 25 Mbps EN1at3V, EN2at3V " 7 ™
1SO7230C/M Quiescent V| = Vcg or 0V, all channels, no load, 15 22 mA
| 25 Mbps ENat3V 17 24
cc2 -
1SO7231C/M Quiescent V| = Vg or 0V, all channels, no load, 13 20 mA
25 Mbps EN1at3V,EN2at3V 175 27
ELECTRICAL CHARACTERISTICS
logr Sleep mode output current ENx at 0 V, single channel 0 nA
lon = -4 mA, See & 7-1 VCCOO’S
Vou High-level output voltage . \
lon = -20 1A, See [ 7-1 VCCOO}
loL =4 mA, See & 7-1 0.4
VoL Low-level output voltage \%
loL =20 nA, See & 7-1 0.1
ViHys) Input voltage hysteresis 150 mV
iy High-level input current INx at Vg 10
uA
I Low-level input current INx at 0 V -10
C Input capacitance to ground IN at V¢e, V= 0.4 sin (2 n ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =Vgg or0V, See ¥ 7-4 25 50 kV/us
(1)  For the 5-V operation, Vg1 or Veeo is specified from 4.5V t0 5.5 V.
For the 3.3-V operation, V¢ or Veeo is specified from 3.15 V to 3.6 V.
6.11 Electrical Characteristics: V¢4 at 3.3-V, Ve at 5-V
over recommended operating conditions (unless otherwise noted)(")
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY CURRENT
Quiescent 0.5 1.2
1SO7230C/M 25 Vb V| =Vcg or 0V, all channels, no load, EN at 3 V 3 5 mA
ps
loot Quiescent 45 7
V| = V¢ or 0V, all channels, no load, EN1 at 3V, .
1ISO7231C/M mA
25 Mbps EN2at3V 6.5 11
Quiescent 15 22
1ISO7230C/M V)=V or0V, all channels, no load, EN at 3 V mA
| 25 Mbps 17 24
cc2 -
1SO7231C/M Quiescent V| =Vcg or 0V, all channels, no load, EN1 at 3V, 13 20 mA
25 Mbps EN2at3V 17.5 27
ELECTRICAL CHARACTERISTICS
lorr Sleep mode output current ENXx at 0 V, Single channel LA
1S07230 Veco - 0.4
. lon = -4 mA, See & 7-1 1SO7231
Vo High-level output voltage (5-V side) Veeo - 0.8 \
lon= -20 uA, See & 7-1 Veco — 0.1
loL =4 mA, See & 7-1 0.4
VoL Low-level output voltage \Y
loL =20 uA, See [& 7-1 0.1
Vi(Hys) Input voltage hysteresis 150 mV
[ High-level input current INx at Vg 10
LA
[ Low-level input current INx at0 Vv -10
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over recommended operating conditions (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
C Input capacitance to ground IN at Vg, V, = 0.4 sin (2 n ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V|=V¢g or0V, See K 7-4 25 50 kV/us
(1)  For the 5-V operation, Vg1 or Veeo is specified from 4.5V to 5.5 V.
For the 3.3-V operation, Vg or Veeo is specified from 3.15V to 3.6 V.
6.12 Electrical Characteristics: V¢cq at 5-V, Vecz at 3.3-V
over recommended operating conditions (unless otherwise noted)(")
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY CURRENT
Quiescent 1 3
1SO7230C/M V, =V or0V, all channels, no load, EN at 3 V mA
25 Mbps 7 9.5
loot Quiescent 6.5 1
ISO7231C/M V| =V or 0V, all channels, no load, EN1 at 3V, : mA
25 Mbps EN2at3V 11 17
Quiescent 9 15
1SO7230C/M V| =Vcg or 0V, all channels, no load, EN at 3 V mA
25 Mbps 10 17
loc2 Quiescent 8 12
ISO7231C/M V| =Vcg or 0V, all channels, no load, EN1 at 3V, mA
25 Mbps EN2at3V 10.5 16
ELECTRICAL CHARACTERISTICS
lorr Sleep mode output current ENx at 0 V, Single channel 0 LA
1SO7230 Veco - 04
loy = -4 mA, See ¥ 7-1
Vou High-level output voltage ot '(2373323) Veco - 0.8 v
loy= -20 A, See & 7-1 Veco — 0.1
loL =4 mA, See & 7-1 0.4
VoL Low-level output voltage \%
lo. =20 1A See 7-1 0.1
ViHys) Input voltage hysteresis 150 mV
lin High-level input current INX at Vg 10
nA
I Low-level input current INx at 0V -10
C Input capacitance to ground IN at Vg, V, = 0.4 sin (2 = ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| = Vg or0V, See ¥ 7-4 25 50 kV/us
(1)  For the 5-V operation, V¢cq or Ve is specified from 4.5V to 5.5 V.
For the 3.3-V operation, Vg4 or Veeo is specified from 3.15 V to 3.6 V.
6.13 Switching Characteristics: Vccq and Vgez at 3.3-V
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLs t Propagation delay 25 56
PLi P 1ISO723xC ns
PWD Pulse-width distortion(") |tF'HL - tPLHl 4
- See [ 7-1
toLH, toHL Propagation delay 8 34
1ISO723xM ns
PWD Pulse-width distortionm |tPHL - tPLHl 1 2
P Kew @ 1ISO723xC 10
t art-to-part skew ns
sk(ep) P 1SO723xM 0 5
1SO723xC 0 3
tsk(o) Channel-to-channel output skew ) ns
1ISO723xM 0 1
t, Output signal rise time 2.4
See [ 7-1 ns
t Output signal fall time 23

S
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over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25

- — See ¥ 7-2 ns
tpLz Propagation delay, low-level-to-high-impedance output 15 25
tpzL Propagation delay, high-impedance-to-low-level output 15 25
tfs Failsafe output delay time from input power loss See ¥ 7-3 18 us

. 150 Mbps PRBS NRZ data input, same
tit(op) Peak-to-peak eye-pattern jitter 1ISO723xM polarity input on all channels, See 4 7-5 1 ns
(1)  Also referred to as pulse skew.
(2)  tsk(pp) is the magnitude of the difference in propagation delay times between any specified terminals 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.

6.14 Switching Characteristics: Vccq and Veea at 5-V

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLh, t Propagation delay 18 42
L P 1SO723xC ns
PWD Pulse-width distortion®) |tpiy — tp 4| 2.5
tpLi, P tion del See [ 7-1 8 23
, ropagation dela
PLA PR 9 Y 1SO723xM ns
PWD Pulse-width distortion") |tppy. ~ tpLul 1 2
) Partt t skew @ 1ISO723xC 8
art-to-part skew ns
k(o) P 1SO723xM R
ISO723xC 0 2
tsk(o) Channel-to-channel output skew () ns
1ISO723xM 0 1
t, Output signal rise time 2.4
- - See & 7-1 ns
te Output signal fall time 2.3
tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25
- — See K] 7-2 ns
tpLz Propagation delay, low-level-to-high-impedance output 15 25
tpzL Propagation delay, high-impedance-to-low-level output 15 25
ts Failsafe output delay time from input power loss See K 7-3 12 us
150 Mbps PRBS NRZ data input,
tiittpp) Peak-to-peak eye-pattern jitter 1ISO723xM Same polarity input on all channels, 1 ns
See |4 7-5
(1) Also referred to as pulse skew.
(2)  tsk(pp) is the magnitude of the difference in propagation delay times between any specified terminals 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.

6.15 Switching Characteristics: V¢cq at 3.3-V and V¢, at 5-V

, over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
teLH, tPHL Propagation delay 22 51
1ISO723xC
PWD Pulse-width distortion( |ty — tpppl 3
- See & 7-1 ns
tpLH, tPHL Propagation delay 8 30
1ISO723xM
PWD Pulse-width distortion(” |tPHL - tPLHl 1 2
) Part  skew @ 1SO723xC 10
art-to-part skew ns
Sk(eP) 1SO723xM 0 5
Copyright © 2025 Texas Instruments Incorporated TR KRR 15 9
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, over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
1ISO723xC 0 25
tsk(o) Channel-to-channel output skew ) ns
1ISO723xM 0 1
te Output signal rise time 2.4
- - See & 7-1 ns
tf Output signal fall time 2.3
tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25
- — See & 7-2 ns
tpLz Propagation delay, low-level-to-high-impedance output 15 25
tpzL Propagation delay, high-impedance-to-low-level output 15 25
ts Failsafe output delay time from input power loss See K 7-3 12 us
) . 150 Mbps PRBS NRZ data input, Same
tit(pp) Peak-to-peak eye-pattern jitter 1ISO723xM polarity input on all channels, See [ 7-5 1 ns

(1)  Also known as pulse skew

(2)  tsk(pp) is the magnitude of the difference in propagation delay times between any specified terminals 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.

6.16 Switching Characteristics: V¢cq at 5-V, Vg2 at 3.3-V

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
teLh, t Propagation delay, low-to-high-level output 20 50
:\5\70 PAL = Ip 9 o Y ox 9 I P lisor23xc S
ulse-width distortion'") |t -t
tpp, t P tion delay, low-t P:'th PLT tput See K 71 8 29
, ropagation delay, low-to-high-level outpu
PLH» (PHL pag Y, 9 p! 1SO723xM ns
PWD Pulse-width distortion™ |tpiy - tp | 1 2
) Part.t t skew @ 1ISO723xC 10
art-to-part skew ns
sk(e) P 1S0723xM o 5
1ISO723xC 0 25
tsk(o) Channel-to-channel output skew ©) — ns
1ISO723xM 0 1
tr Output signal rise time 24
- - See & 7-1 ns
t Output signal fall time 23
tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25
X — See ¥ 7-2 ns
tpLz Propagation delay, low-level-to-high-impedance output 15 25
tpzL Propagation delay, high-impedance-to-low-level output 15 25
ts Failsafe output delay time from input power loss See K 7-3 18 us
150 Mbps PRBS NRZ data
tiit(op) Peak-to-peak eye-pattern jitter 1ISO723xM input, Same polarity input on 1 ns
all channels, See & 7-5

(1)  Also known as pulse skew

(2)  tsk(pp) is the magnitude of the difference in propagation delay times between any specified terminals 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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6.17 Typical Characteristics

45 - 45 -
Tp =25°C, Tp=25°C,
40— Load = 15 pF, 40— Load = 15 pF,
All Channels All Channels
2 35 2 35
['4 ['4
g < 5V lgey /
£ 30 £ 30
< 5V ey 3.3V e . )<
5 2 g 25 5V lep
3 . / 5 N )/ |_—]
> >
8 _— 5 — X
a1 a1 _—
£ / 5-V lggs / 3.3Vigey — N — 3.3V
. ] ) L ——T 33V, e
/
/
0 __—// 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Signaling Rate - Mbps Signaling Rate - Mbps
& 6-1. 1SO7230C/M RMS Supply Current vs Signaling Rate &l 6-2. 1S07231C/M RMS Supply Current vs Signaling Rate
* 4 1
5VV,
40 the
[ 1.35
s C 3.3Vt toy L \\\\
| — 1.3
0 | C 5V byt > 33V V,
T 30 — b
5 L —— 2 125
8 25 — | 8
I =
5 L £ 12 Air Flow at 7 cfim,—
£ 20 [ MB3Viyy thy — g Low-K Board
2 ] £
8 15 — g 115
o
a | — M 5Vt 4, ot = SV Vi,
10 g m
Tp =25°C,
5 |—Load = 15 pF, 1.05
All Channels 33V Vi
0 | | 1 | |
40 25 10 5 20 35 50 65 8 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Ty - Free-Air Temperature - °C T, - Free-Air Temperature - °C
#l 6-3. Propagation Delay vs Free-Air Temperature & 6-4. Input Threshold Voltage vs Free-Air Temperature
3 T T T 50 T
Vecat5Vor33y, Ve =5V Load = 15 pF,
2.9 |- Load = 15 pF, Tp=25C
Air Flow at 7/cf/m, N
> 28| Low-K Board 40
o
b < -
_E 27 Vise € Vee =33V
o -
£ 26 § %
] 5
‘s 25 o
) V, -
% fs- = \
L 24 £ 20 \
'5 [¢)
>o 2.3 o
22 10
2.1
2 0
40 25 10 5 20 35 50 65 80 95 110 125 0 2 4 6
T, - Free-Air Temperature - °C Vo - Output Voltage - V
Bl 6-5. Vcq Fail-Safe Threshold vs Free-Air Temperature & 6-6. High-Level Output Current vs High-Level Output Voltage
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6.17 Typical Characteristics (continued)

50

451—T1,=25C

Load = 15 pF,

40

35

30

25

Ve =3.

SV/

20

lp - Output Current - mA

//v =5V
// cc
/

15

10

/
/
//

4

5

0

0

A 6-7. Low-Level Output Current vs Low-Level Output Voltage

1

2 3
Vo - Output Voltage - V

4 5
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7 Parameter Measurement Information

\ x \ v
z T\ ccl
! 4 M 50% 50%
IN | 7 | ouT \ \ oV
o I e - ety

V,
*‘H‘* — tﬂ* oL

Input I | |
< S
Generator v, <500 }5‘ Vo c y o —55— —+ » Vou
NOTE A @ LNOTEB o U gy — TN

A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, tr < 3 ns, tf < 3 ns, ZO
=50 Q. At the input, a 50- Q resistor is required to terminate the Input Generator signal. The 50-Q is not needed in actual application.
B. CL =15 pF and includes instrumentation and fixture capacitance within £20%.

K 7-1. Switching Characteristic Test Circuit and Voltage Waveforms

Veeo

ISOLATION BARRIER

Input
Generator

NOTE A

Input
Generator

NOTEA

A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t; < 3 ns, t < 3 ns, Zg
= 50Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within +20%.

K 7-2. Enable/Disable Propagation Delay Time Test Circuit and Waveform
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Vi
Vec lec |
1Z1
IN El ouT
IN=0V | 8 Vo

=

<

£l o

NOTE B

A. The input pulse is supplied by a generator having the following characteristics: PRR <t 50 kHz, 50% duty cycle, t; < 3 ns, t; < 3 ns, Zg
=50 Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within +20%.

B 7-3. Failsafe Delay Time Test Circuit and Voltage Waveforms

Vel Veco

C=0.1uF +1% C=0.14F #1%

— Pass-fail criteria:
g The output must
remain stable.

ouT

VoH or VoL

CL
See Note A

+ Vem -

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

& 7-4. Common-Mode Transient Immunity Test Circuit

S— v
DUT cc
Tektronix IN L Input
HFS9009 M \ , oV
Tektronix pr—— Ceap——
¥ ouT 784D e e

PATTERN

GENERATOR ) Veg/2

Ll

Jitter

PRBS bit pattern run length is 216 - 1. Transition time is 800 ps. NRZ data input has no more than five consecutive 1s or Os.

K 7-5. Peak-to-Peak Eye-Pattern Jitter Test Circuit and Voltage Waveform
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8 Detailed Description
8.1 Overview

The 1SO723x family of devices transmit digital data across a silicon dioxide based isolation barrier. The digital
input signal (IN) of the device is sampled by a transmitter and at every data edge the transmitter sends a
corresponding differential signal across the isolation barrier. When the input signal is static, the refresh logic
periodically sends the necessary differential signal from the transmitter. On the other side of the isolation barrier,
the receiver converts the differential signal into a single-ended signal which is output on the OUT pin through a
buffer. If the receiver does not receive a data or refresh signal, the timeout logic detects the loss of signal or
power from the input side and drives the output to the default level.

8.2 Functional Block Diagram

I'EI Sing| ded
= ingle-ende
- —P| @ | 2 Signal
IN —p»—— Transmitter Dlﬁ(_erentlal °2 Receiver 1gna ouT
Signal |51
> = >
5|
} 12 !
& ,
Refresh | « | Timeout
Logic || Logic
Q
|
Kl 8-1. Conceptual Block Diagram of a Digital Isolator
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8.3 et i A
ISO724x-Q1 FRHI 2 FE AL 22 3@ 18 T B AN BRI S RS T, mT sl &M A& . 38 8-1 FIlHH 1 IX B 3e 1 ) E
.
R 8-1. B4R
54 WA B
(1)
e EE B g
ISO7240CF 25Mbps =1.5V (TTL) 4/0
1ISO7241C 25Mbps =1.5V (TTL) 31
1ISO7242C 25Mbps =1.5V (TTL) 2/2
8.4 TR
ISO7231C-Q1 HREM AT .
% 8-2. H#FTIEEE 1S07231C-Q1
WA i ERE B
ﬁ)\ VCC ﬁ“ﬂ VCC (|N) (EN) (OUT)
H H 8T % H
L H 577 2% L
PU PU
X L Z
itk H 8T % H
PD PU X H BT H
PD PU X L Z
X PD X X Ry
8.4.1 B /0 [RER
Input Output Enable
Vee Vee Vee Veco Veco Veco Veeo
[
1 MQ % 1 MQ
5000 ’—{ 8Q 5000
ouT EN

|

=

4+

A4

Kl 8-2. 2% 110 JRFE
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9 Application and Implementation

#HiE
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9.1 Application Information

ISO723x utilize single-ended TTL or CMOS-logic switching technologies. The supply voltage range is from 3.15
V to 5.5 V for both supplies, Vccq and Veco. When designing with digital isolators keep in mind that due to 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, 1 C or UART), and a data converter or a line transceiver, regardless of the interface type
or standard.

9.2 Typical Application

ISO7231 combined with Texas Instruments' mixed signal micro-controller, RS-485 transceiver, transformer
driver, and voltage regulator can create an isolated RS-485 system as shown in & 9-1.

ﬂN
"y 1
0.1uF
33V I allF: ; 1:22 MBRO520L 1 . Svso
Vee pp g | g Ppf’ 1IN  ouT
I
SN6501 SilS 10uF 0.1UFLTPS76350 , | 0w
1 g : g - = EN GND -
GND D1 I o —
10pF 1 MBRO0520L
J74,5 = .
I
. | v
ISO-BARRIER
I
0ApF | v | 04pF ! !
0.1uF I ! !
ul o ST o1pF :
) 1 1 |18 ’—”1 :%:
Voo Vect : Veez v I\ 1
— 1 1
5vout Paofe—3fia Ll oural™ > |RE : 10Q MELF 1é '
1SO7231 13 v i
MSP430 yeagrxpHos—H g~ 1+) ouTs DE ! !
6 e F2132 5 1 0 3| SNe5HVD 10Q MELF : :
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"|' T 28 | I | 9,15 l( '
' 1 1
1 1
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K 9-1. Isolated RS-485 Application Circuit

9.2.1 Design Requirements

Unlike optocouplers, which need external components to improve performance, provide bias, or limit current,
ISO723x only needs two external bypass capacitors to operate.
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9.2.2 Detailed Design Procedure
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& 9-2. Typical 1ISO7231-Q1 Circuit Hook-up
9.2.3 Application Performance Plots
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9.3 Power Supply Recommendations

To provide reliable operation at all data rates and supply voltages, a 0.1 u F bypass capacitor is recommended
at input and output supply pins (Vcc1 and Veez). The capacitors must be placed as close to the supply pins as
possible. If only a single primary-side power supply is available in an application, isolated power can be
generated for the secondary-side with the help of a transformer driver such as Texas Instruments SN6501 data

18 ERXXFIRE
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sheet. For such applications, detailed power supply design and transformer selection recommendations are
available in the SN6501 data sheet.

9.4 Layout
9.4.1 Layout Guidelines

A minimum of four layers is required to accomplish a low EMI PCB design (see K| 9-5). Layer stacking must 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 the
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 100pF/in2.

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

If an additional supply voltage plane or signal layer is needed, add a second power/ground plane system to the
stack to keep the planes symmetrical. This makes the stack mechanically stable and prevents warping. Also 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, see Application Note
SLLA284, Digital Isolator Design Guide.

9.4.1.1 PCB Material

For digital circuit boards operating below 150 Mbps, (or rise and fall times higher than 1 ns), and trace lengths of
up to 10 inches, use standard FR-4 epoxy-glass as PCB material. FR-4 (Flame Retardant 4) meets the
requirements of Underwriters Laboratories UL94-V0, and is preferred over cheaper alternatives due to the lower
dielectric losses at high frequencies, less moisture absorption, greater strength and stiffness, and the self-
extinguishing flammability-characteristics.

9.4.2 Layout Example
High-speed traces 4_—_M4 ; e
Ground plane —
§ Keep this space § FR-4
40 mils i free from planes, | e ~45
i traces, pads, and : o
vias
Power plane : :_
10 mils .
Low-speed traces *; ——
& 9-5. Recommended Layer Stack
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10 Device and Documentation Support
10.1 Documentation Support
10.1.1 Related Documentation

For related documentation, see the following:

* Texas Instruments, Isolation Glossary, application note

* Texas Instruments, How fo use isolation to improve ESD, EFT, and Surge immunity in industrial systems,
application note

* Texas Instruments, Digital Isolator Design Guide application report
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10.4 Trademarks

Profibus™ is a trademark of Profibus.

DeviceNet™ is a trademark of Open DeviceNet Vendors Association.
TI E2E™ is a trademark of Texas Instruments.
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12 Mechanical, Packaging, and Orderable Information

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

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
ISO7230CDW Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 1ISO7230C
1ISO7230CDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7230C
ISO7230CDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7230C
ISO7230CDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
ISO7230MDW Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 1ISO7230M
ISO7230MDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7230M
ISO7230MDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7230M
ISO7230MDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
ISO7231CDW Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 1ISO7231C
1ISO7231CDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231C
ISO7231CDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231C
ISO7231CDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
1ISO7231CDWRG4 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231C
1ISO7231MDW Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl -40 to 125 1ISO7231M
ISO7231MDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231M
ISO7231MDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231M
1ISO7231MDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 125
1ISO7231MDWRG4 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1ISO7231M

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts 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.
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI'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 I1SO7231C :

o Automotive : ISO7231C-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 [¢—P1—
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
St N Il )
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 A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
1ISO7230CDWR SOIC DwW 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
1ISO7230MDWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
1ISO7231CDWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
1ISO7231MDWR SOIC DwW 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
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
1ISO7230CDWR SOIC DW 16 2000 350.0 350.0 43.0
1ISO7230MDWR SoIC Dw 16 2000 350.0 350.0 43.0
1ISO7231CDWR SolIC Dw 16 2000 350.0 350.0 43.0
1ISO7231MDWR SolIC DW 16 2000 350.0 350.0 43.0
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DWO0016B SOIC - 2.65 mm max height
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\ SEE DETAIL A

GAGE PLANE
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0.40 DETAIL A
(1.4) = TYPICAL

4221009/B 07/2016

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MS-013.
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EXAMPLE BOARD LAYOUT

s

DWO0016B SOIC - 2.65 mm max height
soIC
SYMM SYMM
16X (2) ¢ SEE 16X (1.65) ¢ SEEAILS
ﬂ ‘ DETAILS u ‘
IZ‘:l w 16 [‘:l ! [é 16
=l 21 @B el @ 3
‘ ‘ : SYMM ‘ ‘ O SYMM
fffff t—— 4 —¢ ———t—-— 4 —(
+— &= | - T | %
14x (120 - | — 14X (1.27) — |
Js:b i o 8 i
R0.05 TYP ‘ R0.05 TYP

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK

METAL \ OPENING
- =)

| |
J

NON SOLDER MASK
DEFINED

r~—0.07 MAX
ALL AROUND

SOLDER MASK DETAILS

SOLDER MASK METAL
OPENING‘\ /
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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
DWO0016B SOIC - 2.65 mm max height

SOIC

orral % % 16X (0.6) 1 %ﬂ
-

sy = N SR ==

—E=

==
=

16X (2) ¢ 16X (1.65) ﬂ ¢

j1 | |1 \
|

| |

| |

| |

H

|

|

|

|

|

1 ==
|

-
14X (1.27) = 14X (1.27) — %
8 9 8 9
RO.05 TYP ‘ R0.05 TYP
‘ (9.3) | Li (9.75)
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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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