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Manufacturer Product Number:
1ISO7240CFDW

Series:

Technology:

Capacitive Coupling

Isolated Power:

No

Inputs - Side 1/Side 2:

4/0

Voltage - Isolation:
2500Vrms

Data Rate:

25Mbps

Pulse Width Distortion (Max):
2.5ns

Voltage - Supply:

3.15V ~ 5.5V

Mounting Type:

Surface Mount

Supplier Device Package:

16-S0I1C

Environmental & Export classification

RoHS Status:
ROHS3 Compliant
REACH Status:
REACH Unaffected
HTSUS:

8542.39.0001

Manufacturer:

Texas Instruments
Product Status:

Last Time Buy

Type:

General Purpose
Number of Channels:
4

Channel Type:

Unidirectional

Common Mode Transient Immunity (Min):

25kV/pus

Propagation Delay tpLH / tpHL (Max):

42ns, 42ns

Rise / Fall Time (Typ):

2ns, 2ns

Operating Temperature:

-40°C ~ 125°C

Package / Case:

16-S0IC (0.295", 7.50mm Width)
Base Product Number:

1S07240

Moisture Sensitivity Level (MSL):
2 (1Year)

ECCN:

EAR99

DiGi is a global authorized distributor of electronic components.
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ISO724x High-Speed, Quad-Channel Digital Isolators
1 Features 3 Description

25 and 150Mbps Signaling Rate Options
— Low Channel-to-Channel Output Skew;
1ns Maximum
— Low Pulse-Width Distortion (PWD);
2ns Maximum
— Low Jitter Content; 1ns Typ at 150Mbps
Selectable Default Output ( ISO7240CF )
> 25-Year Life at Rated Working Voltage (see
Isolation Lifetime Projection)
4-kV ESD Protection
Operates With 3.3V or 5V Supplies
High Electromagnetic Immunity
—40°C to +125°C Operating Temperature Range
Safety-Related Certifications:
— DINEN IEC 60747-17 (VDE 0884-17)
— UL 1577 component recognition program
— |IEC 61010-1, IEC 62368-1 certifications

2 Applications

Factory Automation

— Modbus

— Profibus™

— DeviceNet™ Data Buses
Computer Peripheral Interface
Servo Control Interface

Data Acquisition

The ISO7240x, 1ISO7241x, and ISO7242x devices are
quad-channel digital isolators with multiple channel
configurations and output-enable functions. These
devices have logic-input and logic-output buffers
separated by Texas Instrument’s silicon-dioxide (SiO»)
isolation barrier. Used in conjunction with isolated
power supplies, these devices help block high
voltage, isolate grounds, and prevent noise currents
from entering the local ground and interfering with or
damaging sensitive circuitry.

The ISO7240x family of devices has all four channels
in the same direction. The 1ISO7241x family of devices
has three channels in the same direction and one
channel in the opposition direction. The 1SO7242x
family of devices has two channels in each direction.

The devices with the C suffix (C option) have TTL
input thresholds and a noise-filter at the input that
prevents transient pulses from being passed to the
output of the device. The devices with the M suffix
(M option) have CMOS V¢¢/2 input thresholds and
do not have the input noise filter or the additional
propagation delay.

The 1ISO7240CF device has an input disable function
on pin 7, and a selectable high or low failsafe-output
function with the CTRL pin (pin 10). The failsafe
output is a logic high when a logic high is placed
on the CTRL pin or the pin is left unconnected. If a
logic low signal is applied to the CTRL pin, the failsafe
output becomes a logic-low output state. The input
disable function of the 1ISO7240CF device prevents
data from being passed across the isolation barrier to
the output. When the inputs are disabled or V¢ is
powered down, the outputs are set by the CTRL pin.

These devices can be powered from 3.3V or 5V
supplies on either side, in any combination. The signal
input pins are 5V tolerant regardless of the voltage
supply level that is used.

These devices are characterized for operation over
the ambient temperature range of —40°C to +125°C.

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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Package Information

PART NUMBER

PACKAGE (1)

BODY SIZE (NOM)

PACKAGE SIZE®®)

ISO7240CF

1ISO7240C

1ISO7240M

1ISO7241C

DW (SOIC, 16)

1ISO7241M

1ISO7242C

1ISO7242M

10.30mm x 7.50mm

10.30mm % 10.30mm

(1) For all available packages, see the orderable addendum at the end of the data sheet.
(2) The package size (length x width) is a nominal value and includes pins, where applicable.

Disable — — -
(ISO7240CF only)
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ar
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V) and GNDI are supply and ground connections respectively for the input channels.
Vcco and GNDO are supply and ground connections respectively for the output channels.

Simplified Schematic
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4 Pin Configurations and Functions
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Figure 4-1. ISO7240CF DW Package 16-Pin SOIC  Figure 4-2. ISO7240C DW Package 16-Pin SOIC Top
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Figure 4-3. 1ISO7241C DW Package 16-Pin SOIC Top Figure 4-4. 1ISO7242C DW Package 16-Pin SOIC Top

View View
Table 4-1. Pin Functions
PIN
NO. Type(") DESCRIPTION3
NAME
ISO7240CF | 1S0O7240C 1S07241C 1S07242C
CTRL 10 o o o | Failsafe output control. _Out_put state is dete_rmir_wd by CTRL pin when DISABLE_is high or Vg is
powered down. Output is high when CTRL is high or open and low when CTRL is low.
DISABLE 7 o o o | rp;;ur:‘disable. All input pins are disabled when DISABLE is high and enabled when DISABLE is low or
EN — 10 — — | Output enable. All output pins are enabled when EN is high or open and disabled when EN is low.
EN, _ _ 7 7 | I(';)J:Itput enable 1. Output pins on side 1 are enabled when ENj is high or open and disabled when EN1 is
EN, _ _ 10 10 | E\L:’tput enable 2. Output pins on side-2 are enabled when EN; is high or open and disabled when EN, is
GND1 2,8 2,8 2,8 2,8 — Ground connection for Ve
GND2 9,15 9,15 9,15 9,15 — Ground connection for Veeo
INA 3 3 3 3 | Input, channel A
INg 4 4 4 4 | Input, channel B
INc 5 5 5 12 | Input, channel C
INp 6 6 1" 1" | Input, channel D
NC — 7 — — — No Connect pins are floating with no internal connection
OUTx 14 14 14 14 o Output, channel A
OUTg 13 13 13 13 (0] Output, channel B
OUT¢ 12 12 12 5 o Output, channel C
OUTp 1" 1" 6 6 o Output, channel D
Veet 1 1 1 1 — Power supply, Vceq
Veez 16 16 16 16 Power supply, Vcca
(1) 1= Input; O = Output
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5 Specifications
5.1 Absolute Maximum Ratings

See ()

MIN MAX UNIT
Vee Supply voltage®, Veeq, Ve -0.5 6 \%
V| Voltage at IN, OUT, EN, DISABLE, CTRL -0.5 Ve +0.50) \Y
lo Output current -15 15 mA
T, Maximum junction temperature 170 °C
Tstg 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 except differential 1/0 bus voltages are with respect to the local ground terminal (GND1 or GND2) and are peak
voltage values.

(3) Maximum voltage must not exceed 6 V.

5.2 ESD Ratings

VALUE UNIT
y Electrostatic | Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +£4000 y
(ESD) | discharge Charged device model (CDM), per JEDEC specification JESD22-C101@) +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.

5.3 Recommended Operating Conditions

MIN NOM MAX| UNIT
Vee Supply voltage(z), Veet, Veez 3.15 5.5 \%
lon High-level output current —4 mA
loL Low-level output current 4 mA
1SO724xC 40
tui Input pulse width ns
1SO724xM 6.67 5
1ISO724xC 0 30(M 25
1/ Signaling rate Mbps
1SO724xM 0 200" 150
\Y High-level input voltage (IN 0.7 xV V \%
H 9 p ge (IN) 1SO724xM cc cc
Vi Low-level input voltage (IN) 0 0.3 xVcee \%
Vi ngh-level input voltage (IN, DISABLE, CTRL, EN on all 2 5.5 v
devices)
- 1ISO724xC
Vi LOV\{-IeveI input voltage (IN, DISABLE, CTRL, EN on all 0 0.8 v
devices)
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 value at room temperature and well-regulated power supply.
(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 3.15 V to 3.6 V.
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5.4 Thermal Information
1SO724xx
THERMAL METRIC(") DW (SOIC) UNIT
16 PINS
Reua Junction-to-ambient thermal resistance LoweK board 168 o
High-K board 68.6 °C/W
RaJctop) Junction-to-case (top) thermal resistance 33.9 °C/W
Ress Junction-to-board thermal resistance 33.5 °C/IW
Wyt Junction-to-top characterization parameter 14.8 °C/W
Wi Junction-to-board characterization parameter 32.9 °C/W
Reuc(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.

5.5 Power Ratings
Veet1 =Vee2 =5.5V, Ty =150C, CL = 15 pF, Input a 50% duty cycle 25-Mbps square wave (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Pp ‘ Maximum power dissipation 220 mW
6 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
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5.6 Insulation Specifications

PARAMETER TEST CONDITIONS VALUE UNIT
GENERAL
CLR External clearance(") Shortest terminal-to-terminal distance through air 8 mm
CPG External creepage(”) Shortest terminal-to-terminal distance across the package 8 mm
surface
DTI Distance through the insulation Minimum internal gap (internal clearance) 0.008 mm
CTI Comparative tracking index DIN EN 60112 (VDE 0884-17); IEC 60112 2400 \
Material group 1l
Rated mains voltage < 150 Vrus -V
Overvoltage Category
Rated mains voltage < 300 Vrus 110
DIN EN IEC 60747-17 (VDE 0884-17):(@)
ViorM Maximum repetitive peak isolation voltage AC voltage (bipolar) 560 Vpk
. : . : V1est = Viotm, t = 60 s (qualification);
Viotm Maximum transient isolation voltage Vrest = 1.2 X Vioras t= 1 s (100% production) 4000 Vpk
Method a: After I/O safety test subgroup 2/3.
Vini = Viotm, tini = 60 s; <5
Vpd(m) =12x VIORM , tm =10 S,
Method a: After environmental tests subgroup 1,
Vini =V tini = 60 s; <5
(3) ini IOTM> lini ]
Qpd Apparent charge Vodem = 1-3 % Viora » tm = 10's, pC
Method b: At routine test (100% production)
Vini = 1.2 x Viotm, tini = 1'; <5
Vpd(m) =15 % Viorm , tm = 1 s (method b1) or -
Vpd(m) = Vinis tm = tini (method b2)
Cio Barrier capacitance, input to output() V,=0.4 sin (2mft), f =1 MHz 2 pF
Vio =500V, Tp =25°C >1012
Rio Isolation resistance, input to output) Vio =500V, 100°C < T < 125°C >10™M Q
Vio =500V at Tg = 150°C >10°
Pollution degree 2
Climatic category 40/125/21
UL 1577
- . . V1esT = Viso = 2500 VRys, t = 60 s (qualification);
Viso Withstand isolation voltage Vreer = 1.2 % Vg0 = 3000 Vas, t = 1 s (100% production) 2500 VRrus

(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.

(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

5.7 Safety-Related Certifications

VDE CSA UL
Certified according to DIN EN IEC 60747-17 (VDE Certified according to UL 1577

Certified according to IEC 62368-1

0884-17) Component Recognition Program
Basic certificate: 40047657 Master contract number: 220991 File number: E181974
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5.8 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
Rgya = 168°C/W, V, = 5.5V, T; = 170°C, Tp = 25°C, see Figure
5. 156
Is Safety input, output, or supply current mA
Rgya = 168°C/W, V,=3.6 V, T; = 170°C, Tp = 25°C, see Figure
5. 239
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.
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5.9 Electrical Characteristics: Vccq and Veca at 5-V Operation

For the 5-V operation, V¢c1 or Veeo is specified from 4.5 V to 5.5 V. Over recommended operating conditions (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
lorr Sleep mode output current EN at 0 V, Single channel 0 uA
lon = —4 mA, See Figure 6-1 V -0.8
Vou High-level output voltage o - ceo \Y
lon = —20 pA, See Figure 6-1 Veeo - 0.1
loL =4 mA, See Figure 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See Figure 6-1 0.1
ViHys) |Input voltage hysteresis 150 mV
iy High-level input current IN at Vg 10 A
v
I Low-level input current INatOV -10
C Input capacitance to ground IN at Ve, V) = 0.4 sin (21ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =V or 0V, See Figure 6-5 25 50 kV/us

5.10 Supply Current Characteristics: Vccq and Veca at 5-V Operation

For the 5-V operation, Vcc1 or Ve is specified from 4.5 V to 5.5 V. Over recommended operating conditions (unless
otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
1SO7240C/M
Quiescent, All channels, no load, ENat3V, V,=Vccor0V 1 3
lect Supply current, side 1 mA
25 Mbps, All channels, no load, EN at 3 V, 12.5-MHz input-clock signal 7 10.5
Quiescent, V| =Vccor0V 15 22
lec2 Supply current, side 2 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 17 25
1SO7241C/M
Quiescent, V| =V¢cor0V 6.5 11
lecq Supply current, side 1 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 12 18
) Quiescent, V| =V¢cor0V 13 20
leco Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 18 28
1SO7242C/M
Quiescent, V| =V¢cor0V 10 16
lecq Supply current, side 1 | All channels, no load, EN4 at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 15 24
| Supply current, side 2 All channels, no load, Quiescant, Vi = Vog o0V 10 10 mA
ce2 : EN;at3V,ENzat3V 25 Mbps, 12.5-MHz input-clock signal 15 24
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5.11 Electrical Characteristics: V¢cq at 5-V, V2 at 3.3-V Operation

For the 5-V operation, Vc1 or Veeo is specified from 4.5 V to 5.5 V. For the 3.3-V operation, V¢cq or Ve is specified from
3.15 V to 3.6 V. Over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
lorr Sleep mode output current EN at 0 V, Single channel 0 uA
3.3-V side Veco - 0.4
) loy = —4 mA, See Figure 6-1 -
Vou High-level output voltage 5-V side Veco—0.8 \Y
loy = —20 pA, See Figure 6-1 Veco — 0.1
loL =4 mA, See Figure 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See Figure 6-1 0.1
ViHys) |Input voltage hysteresis 150 mV
Iy High-level input current IN at Vg 10 A
v
I Low-level input current INatOV -10
C Input capacitance to ground IN at Ve, V| = 0.4 sin (2mft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =Vcc or 0V, See Figure 6-5 25 50 kV/us

5.12 Supply Current Characteristics: Vgcq at 5-V, Vg2 at 3.3-V Operation

For the 5-V operation, Vc1 or Veeo is specified from 4.5 V to 5.5 V. For the 3.3-V operation, V¢4 or Ve is specified from
3.15 V to 3.6 V. Over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT

1SO7240C/M
Quiescent, V;=V¢cor0V 1 3

lect Supply current, side 1 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 7 105
Quiescent, V| =V¢gcor0V 9.5 15

lecz Supply current, side 2 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 10.5 17

1SO7241C/M
Quiescent, V| =V¢cor0V 6.5 11

leet Supply current, side 1 | All channels, no load, ENqat 3V, ENy at 3V mA
12.5-MHz input-clock signal 12 18
Quiescent, V;=V¢cor0V 8 13

lec2 Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 11.5 18

1SO7242C/M
Quiescent, V| =V¢gcor0V 10 16

lecq Supply current, side 1 | All channels, no load, ENq at3V, EN, at 3V mA
12.5-MHz input-clock signal 15 24
Quiescent, V| =V¢cor0V 6 10

leco Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 9 14
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5.13 Electrical Characteristics: V¢cq at 3.3-V, V2 at 5-V Operation

For the 5-V operation, Vc1 or Veeo is specified from 4.5 V to 5.5 V. For the 3.3-V operation, V¢cq or Ve is specified from
3.15 V to 3.6 V. Over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
lorr Sleep mode output current EN at 0 V, Single channel 0 uA
3.3-V side Veco - 0.4
) loy = —4 mA, See Figure 6-1 -
Vou High-level output voltage 5-V side Veco—0.8 \Y
loy = —20 pA, See Figure 6-1 Veco — 0.1
loL =4 mA, See Figure 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See Figure 6-1 0.1
ViHys) |Input voltage hysteresis 150 mV
Iy High-level input current IN at Vg 10 A
v
I Low-level input current INatOV -10
C Input capacitance to ground IN at Ve, V| = 0.4 sin (2mft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =Vcc or 0V, See Figure 6-5 25 50 kV/us

5.14 Supply Current Characteristics: Vgcq at 3.3-V, V2 at 5-V Operation

For the 5-V operation, Vc1 or Veeo is specified from 4.5 V to 5.5 V. For the 3.3-V operation, V¢4 or Ve is specified from
3.15 V to 3.6 V. Over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT

1SO7240C/M
Quiescent, V;=V¢cor0V 0.5 1.2

lect Supply current, side 1 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 3 5
Quiescent, V| =V¢gcor0V 15 22

lecz Supply current, side 2 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 17 25

1SO7241C/M
Quiescent, V| =V¢cor0V 4 7

leet Supply current, side 1 | All channels, no load, ENqat 3V, ENy at 3V mA
25 Mbps, 12.5-MHz input-clock signal 6.5 1
Quiescent, V;=V¢cor0V 13 20

lec2 Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 18 28

1SO7242C/M
Quiescent, V| =V¢gcor0V 6 10

lecq Supply current, side 1 | All channels, no load, ENq at3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 9 14
Quiescent, V| =V¢cor0V 10 16

leco Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 15 24
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5.15 Electrical Characteristics: Vccq and Veea at 3.3 V Operation

For the 3.3-V operation, V¢4 or Ve is specified from 3.15 V to 3.6 V. Over recommended operating conditions (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
lorr Sleep mode output current EN at 0V, single channel 0 uA
lon = —4 mA, See Figure 6-1 V -04
Vou High-level output voltage o - ceo \Y
lon = —20 pA, See Figure 6-1 Veeo - 0.1
loL =4 mA, See Figure 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See Figure 6-1 0.1
ViHys) |Input voltage hysteresis 150 mV
iy High-level input current IN at Vg 10 A
v
I Low-level input current INatOV -10
C Input capacitance to ground IN at Ve, V) = 0.4 sin (21ft), f=2MHz 2 pF
CMTI Common-mode transient immunity V| =V or 0V, See Figure 6-5 25 50 kV/us

5.16 Supply Current Characteristics: Vgcq and Veea at 3.3 V Operation

For the 3.3-V operation, Vg4 or Vo is specified from 3.15 V to 3.6 V. Over recommended operating conditions (unless
otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX‘ UNIT
1SO7240C/M
Quiescent, V;=V¢cor0V 0.5 1.2
lect Supply current, side 1 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 3 5
Quiescent, V| =Vccor0V 9.5 15
lec2 Supply current, side 2 | All channels, no load, EN at 3 V mA
25 Mbps, 12.5-MHz input-clock signal 10.5 17
1SO7241C/M
Quiescent, V| =V¢cor0V 4 7
lecq Supply current, side 1 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 6.5 "
) Quiescent, V| =V¢cor0V 8 13
leco Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 11.5 18
1SO7242C/M
Quiescent, V| =Vccor0V 6 10
lecq Supply current, side 1 | All channels, no load, EN4 at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 9 14
Quiescent, V; =Vgcor0V 6 10
leco Supply current, side 2 | All channels, no load, ENq at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 9 14
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5.17 Switching Characteristics: Vccq and Veca at 5-V Operation
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLh; Propagation delay 18 42
teHL 1SO724xC ns
PWD |Pulse-width distortion(") |tpyy — tp | 2.5
See Figure 6-1
tpLh, Propagation delay 8 23
teHL 1ISO724xM ns
PWD |Pulse-width distortion(") |ty — tp | 1 2
1ISO724xC 8
tspp) | Part-to-part skew @ ns
1ISO724xM 0 3
1ISO724xC 2
ts) |Channel-to-channel output skew ©) ns
1ISO724xM 0 1
te Output signal rise time 2.4
See Figure 6-1 ns
tf Output signal fall time 23
tpyz | Propagation delay, high-level-to-high-impedance output 15 25
tpzy | Propagation delay, high-impedance-to-high-level output 15 25
See Figure 6-2 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 Figure 6-3 12 us
twake | Wake time from input disable See Figure 6-4 15 us
. 150 Mbps NRZ data input, Same polarit
titop) | Peak-to-peak eye-pattern jitter 1SO724xM input onpall channels Spee Figure 2-6 Y 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.

5.18 Switching Characteristics: V¢cq at 5-V, V¢, at 3.3-V Operation

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLp, b Propagation dela; 20 50
e Y 1S0724xC ns
PWD Pulse-width distortion (D|tpy — tpyHl 3
= ol See Figure 6-1 5 2
tpLh, t ropagation dela;
Lt PHL | TTOPAG y 1SO724xM ns
PWD Pulse-width distortion (1)|tPHL - tPLHl 1 2
) Partt it skew @ 1SO724xC 10
art-to-part skew ns
Sk(eP) P 1SO724xM 0 5
1SO724xC 3
tsk(o) Channel-to-channel output skew () ns
1SO724xM 0 1
te Output signal rise time 2.4
See Figure 6-1 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 Figure 6-2 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 Figure 6-3 18 us
twake Wake time from input disable See Figure 6-4 15 us
150 Mbps PRBS NRZ data input, Same
tit(op) Peak-to-peak eye-pattern jitter 1ISO724xM polarity input on all channels, See Figure 1 ns
6-6

(1)  Also known as pulse skew
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(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.

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

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLp, t Propagation dela 22 51
Lt Jphi | TTOPA9 y 1SO724xC ns
PWD Pulse-width distortion") |ty — tpyH| 3
t " P tion del See Figure 6-1 . m
, ropagation dela
PLit Pru | TTOPBGATION 718y 1SO724xM ns
PWD Pulse-width distortion") |tpy — tpyH] 1 2
1SO724xC 10
tsk(pp) Part-to-part skew () ns
1SO724xM 0 5
1SO724xC 25
tsk(o) Channel-to-channel output skew (3) ns
1SO724xM 0 1
te Output signal rise time 2.4
See Figure 6-1 ns
tf 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
See Figure 6-2 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 Figure 6-3 12 us
twake Wake time from input disable See Figure 6-4 15 us
. ey . " 150 Mbps NRZ data input, Same polarity
tit(op) Peak-to-peak eye-pattern jitter 1ISO724xM input on all channels, See Figure 6-6 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.

5.20 Switching Characteristics: Vccq and Vecz at 3.3-V Operation

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLp, b Propagation dela; 25 56
PLt P | TTOPAY y 1SO724xC ns
PWD Pulse-width distortion [tp — tpip|(" 4
= ol See Figure 6-1 5 ”
tpLh, t ropagation dela;
Lt PHL | TTOPAG y 1SO724xM ns
PWD Pulse-width distortion |tF’HL - tPLH|(1) 1 2
) Partt it skew @ 1SO724xC 10
art-to-part skew ns
sH(eP) P 1SO724xM 0 5
1SO724xC 35
tsk(o) Channel-to-channel output skew () ns
1ISO724xM 0 1
te Output signal rise time 2.4 ns
See Figure 6-1
tf Output signal fall time 2.3 ns
tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25
See Figure 6-2 ns
tpLz Propagation delay, low-level-to-high-impedance output 15 25
tpzL Propagation delay, high-impedance-to-low-level output 15 25
trs Failsafe output delay time from input power loss See Figure 6-3 18 us
twake Wake time from input disable See Figure 6-4 15 us
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over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
150 Mbps PRBS NRZ data input, same
tit(op) Peak-to-peak eye-pattern jitter 1ISO724xM polarity input on all channels, See Figure 1 ns
6-6

(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.

5.21 Insulation Characteristics Curves
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Figure 5-1. Isolation Lifetime Projection

1000

300

250

Vecr2at3.6V

\

200

150

Vecr2at5.5V \\

100

Safety Limiting Current - mA

50

\
\
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5.22 Typical Characteristics
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Figure 5-3. 1SO7240C/M RMS Supply Current vs Signaling Rate | Figure 5-4. 1SO7241C/M RMS Supply Current vs Signaling Rate
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Figure 5-5. 1SO7242C/M RMS Supply Current vs Signaling Rate Figure 5-6. Propagation Delay vs Free-Air Temperature
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Figure 5-7. Input Voltage Threshold vs Free-Air Temperature
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5.22 Typical Characteristics (continued)

50 50

I
NC=5V 45

40 40
Ve =33V \
) \ \

20

35

30l Vec=33V /
25 //V =5V
// cc
4
74

1: \\ \ v

lo - Output Current - mA
lo - Output Current - mA

0 2 4 6 0 1 2 3 4 5
V, - Output Voltage - V V, - Output Voltage - V
Ta=25°C Load = 15 pF Ta=25°C Load = 15 pF
Figure 5-9. High-Level Output Current vs High-Level Output Figure 5-10. Low-Level Output Current vs Low-Level Output
Voltage Voltage
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6 Parameter Measurement Information
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A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3 ns, <3 ns, Zg =
50 Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within £20%.

Figure 6-1. Switching Characteristic Test Circuit and Voltage Waveforms
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See Note B
Input
Generator
(See Note A)
77
[
151
<y
l ol VO
fis]
3V IN | A : ouT
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18
131 P
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. _ +19
& § RL=1kQ +1%
See Note B
Input
Generator
(See Note A)
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A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3 ns, ;<3 ns, Zp =
50Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within +20%.

Figure 6-2. Enable or Disable Propagation-Delay Time Test Circuit and Waveform
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A. C_ =15 pF and includes instrumentation and fixture capacitance within +20%.

Figure 6-3. Failsafe Delay Time Test Circuit and Voltage Waveforms
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The test that yields the longest time is used in this data sheet.
A. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3 ns, <3 ns, Zg =

50Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within £20%.

Figure 6-4. Wake Time From Input Disable Test Circuit and Voltage Waveforms
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A. C_ =15 pF and includes instrumentation and fixture capacitance within £20%.
B. The input pulse is supplied by a generator having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, <3 ns, ;<3 ns, Zg =

50 Q.
Figure 6-5. Common-Mode Transient Immunity Test Circuit and Voltage Waveform
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PRBS bit pattern run length is 26 — 1. Transition time is 800 ps. NRZ data input has no more than five consecutive 1s or 0s.

Figure 6-6. Peak-to-Peak Eye-Pattern Jitter Test Circuit and Voltage Waveform

20 Submit Document Feedback Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: ISO7240CF ISO7240C ISO7240M ISO7241C ISO7241M ISO7242C ISO7242M


https://www.ti.com/product/ISO7240CF
https://www.ti.com/product/ISO7240C
https://www.ti.com/product/ISO7240M
https://www.ti.com/product/ISO7241C
https://www.ti.com/product/ISO7241M
https://www.ti.com/product/ISO7242C
https://www.ti.com/product/ISO7242M
https://www.ti.com/lit/pdf/SLLS868
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLS868W&partnum=ISO7240CF
https://www.ti.com/product/iso7240cf?qgpn=iso7240cf
https://www.ti.com/product/iso7240c?qgpn=iso7240c
https://www.ti.com/product/iso7240m?qgpn=iso7240m
https://www.ti.com/product/iso7241c?qgpn=iso7241c
https://www.ti.com/product/iso7241m?qgpn=iso7241m
https://www.ti.com/product/iso7242c?qgpn=iso7242c
https://www.ti.com/product/iso7242m?qgpn=iso7242m

ISO7240CFDW Texas Instruments DGTL ISO 2500VRMS 4CH GP 165S0IC

13 TEXAS
INSTRUMENTS ISO7240CF, 1ISO7240C, ISO7240M, ISO7241C, ISO7241M, 1S07242C, 1ISO7242M
www.ti.com SLLS868W — SEPTEMBER 2007 — REVISED OCTOBER 2025

7 Detailed Description
7.1 Overview

The 1SO724x 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.

7.2 Functional Block Diagram

5] Singl ded
E ingle-ende
- —P| @ | 2 )
IN —p»—— Transmitter Dlﬁgrentlal 'ﬁ Receiver Signal ouT
Signal |51
> = >
H
} 12 !
[F]
Refresh |§ | Timeout
Logic || Logic
Q
||

Figure 7-1. Conceptual Block Diagram of a Digital Isolator
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7.3 Feature Description

The 1SO724x-Q1 family of devices is available in multiple channel configurations and default output-state options
to enable wide variety of application uses. Table 7-1 lists these device features.

Table 7-1. Device Features

PRODUCT(") SIGNALING INPUT CHANNEL
RATE THRESHOLD CONFIGURATION
1ISO7240CF 25 Mbps =1.5V (TTL) 4/0
1ISO7241C 25 Mbps =1.5V (TTL) 31
1ISO7242C 25 Mbps =1.5V (TTL) 22

7.4 Device Functional Modes
List of ISO7231C-Q1 functional modes.
Table 7-2. Device Function Table ISO7231C-Q1

INPUT OUTPUT ENABLE OUTPUT
INPUT V¢ OUTPUT V¢ (IN) (EN) (OUT)
H H or Open H
L H or Open L
PU PU
X L Z
Open H or Open H
PD PU X H or Open H
PD PU X L V4
X PD X X Undetermined
7.4.1 Device I/O Schematics
Input Output Enable
\/
Veel Vee Veel —= Veeo Veeo Veco
L
4{ 1 MQ
5000 80 5000
IN d ouT EN ot \_{

-
|

4{

N

Figure 7-2. Device I/0 Schematics
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8 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

The 1SO724xx family of devices uses a single-ended TTL or CMOS-logic switching technology. The supply
voltage range is from 3.15 V to 5.5 V for both supplies, Vccq and Veeo. When designing with digital isolators,
keep in mind that because of the single-ended design structure, digital isolators do not conform to any specific
interface standard and are only intended for isolating single-ended CMOS or TTL digital signal lines. The isolator
is typically placed between the data controller (that is, yC or UART), and a data converter or a line transceiver,
regardless of the interface type or standard.

8.2 Typical Application
8.2.1 Isolated Data Acquisition System for Process Control

The 1ISO724xx family of devices can be used with Texas Instruments' precision analog-to-digital converter and
mixed signal microcontroller to create an advanced isolated data acquisition system as shown in Figure 8-1.

Isolation
5Viso 5Viso Barrier
o1 o o1 uF 5 Viso l 33V 33V
RV RV '
g' o 1 |j7 16 : 1 0.1 uF
0.1 uF Veez " Vet 0.1 UF 5 |__L
: 10 7 Au =
1 A|N/1WDD o 8 v 14 EN2 | BN 3 11 DVce 5
}
RTD + A0 < ouTs |1 INA < P3.0 XouT __T__|
12 o arl? « 13| ur, 1507241 14 « 12 P3.I1VISP430F2132 =
}
scLk |2 < 12 OuTe || ING S < 14 CLK XIN 6
Bridge 18] AlNe+ pouT |28 > N ' ouTel® > 131 som P37 2 =
L D | D > .
17 (I 5Vio gy i’i GND2 [1] anpi)2 e
_ 1 16
REFL120 1 : P4 P35
13 19 ==0.1 yF 16 v | v
Thermo AN3+ REF_i 0.1uF 10 o I o 7 4J_
}
couple E AIN3— 23 v 14 eN : Ne 3 -
GAINO < OUT, |1 INA
. can 124 « 13| our, 1807240 | [4 «
}
Current AlN4+ sPEeD |2 < 12l 6uT, ! NG} <
shunt 190 AINa- PWDN |22 < Mout, |! INo [ <
AGND DGND gr' Blanp2 || anp1f2?
1 =
}
}
}

21 2

Figure 8-1. Isolated Data Acquisition System for Process Control
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8.2.1.1 Design Requirements

Unlike optocouplers, which require external components to improve performance, provide bias, or limit current,
the 1ISO724x family of devices only require two external bypass capacitors to operate.
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8.2.1.2 Detailed Design Procedure
2 mm maximum 2 mm maximum
from Vees from Veeo
(= )
|
‘ 1SO7240C and ISO7240M [
0.1 yF V‘ Ia” | v 0.1 pF
v 1 : : 16 [F—9 Veee
I
GNDT| 2 : : 15[ T} GND2
Ny ——— ] 3 —‘>—: | 14T} B OUTA
INg —p———T |4 >_]| l 13T} p—— ouTs
|1
N ———Pp——1{1 |5 —(>—4 12[ T} p——— OoUTe
|1
INp ——»——] |6 —‘ F: : 1l Tl >——oum
NC |1 EN
]~ I o T——
GND1 : : GND2
° | ?
11
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Figure 8-2. 1ISO7240x Typical Circuit Hook-Up

2 mm maximum 2 mm maximum
from Ve from Veco
B Ty
I
I
1ISO7240CF !
0.1 uF | 0.1 uF
v T v
1 I 16— Veee
Veet |
I
GND1 2 I e :D GND2
—_— I S
INy ——————P—— 3 —‘>—‘ 14 P OUTa
I
|1
N ———Pp—+— ] | 4 13 p————— OuTs
|1
N——P———{T |5 —(>—4 12 B OUTG
|1
I
INp %% 6 I 11 %% OUTp
DISABLE || CTRL
>—{ 7 (| 10 }—4»
I
GND1 GND2
. || o [T]
I
[
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Figure 8-3. ISO7240CF Typical Circuit Hook-Up
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Figure 8-4. 1ISO7241x Typical Circuit Hook-Up
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Figure 8-5. 1ISO7242x Typical C