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4 Pin Configurations and Functions
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DISABLE
GND1

4-1. 1SO7240CF DW Package 16-Pin SOIC Top
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Pin SOIC Top View

Veet 1 16 Veea
GND1 2 15[ —T1GND2
INy T3 —>— z 14[TDouta
INg ({4 —{ > E 13 TIouTs
<
ING 5 — > a 12 ouTG
INp {6 —{ > 2 1 ouTH
NC |7 10 EN
GND1 8 9T GND2

E] 4-2.1SO7240C and ISO7240M DW Package 16-
Pin SOIC Top View

Vet 1 16 Vecz
GND1 2 15 GND2
N3 — > = 14[TDouta
(@]
INg ({4 —{>— & 13[TouTs
<
OUT¢ 5) 6‘ 12 INc
ouTp 6 @ 11 IND
ENy 7 10 ENo
GND1 8 9 GND2

4-4.1S07242C and 1SO7242M DW Package 16-
Pin SOIC Top View

R 4-1. Pin Functions

PIN
AV NO. Type() DESCRIPTION3
1S07240C 1IS07241C | 1SO7242C
ISO7240CF | 1507240M | ISO7241M | 1SO7242M
CTRL 10 _ _ _ | Failsafe output control. Output state is determined by CTRL pin when DISABLE is high or V¢c1 is
powered down. Output is high when CTRL is high or open and low when CTRL is low.
DISABLE 7 _ _ _ | gwpp;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 | Output enable 1. Output pins on side 1 are enabled when ENy is high or open and disabled when EN4 is
4 _ _
low.
EN 10 10 | Output enable 2. Output pins on side-2 are enabled when EN, is high or open and disabled when EN, is
2 - - low.
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
OUTA 14 14 14 14 o Output, channel A
OUTg 13 13 13 13 o Output, channel B
OUT¢ 12 12 12 5 (0] Output, channel C
OUTp 1 " 6 6 o Output, channel D
Veet 1 1 1 1 — Power supply, Vccq
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®, Vee1, Veco -0.5 6 Y,
\2 Voltage at IN, OUT, EN, DISABLE, CTRL -0.5 Vee +0.50) \Y
lo Output current -15 15 mA
T Maximum junction temperature 170 °C
Tstg Storage temperature -65 150 °C

(1)

@)
@)

5.2 ESD Ratings

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.

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

voltage values.

Maximum voltage must not exceed 6 V.

VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +4000 v
(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®), Ve, Veco 3.15 55 \%
lon High-level output current —4 mA
loL Low-level output current 4 mA
1SO724xC 40
tui Input pulse width ns
1ISO724xM 6.67 5
1ISO724xC 0 30 25
11 Signaling rate Mbps
1ISO724xM 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 x Vce \%
Vi High—level input voltage (IN, DISABLE, CTRL, EN on all 2 5.5 v
devices)
- 1ISO724xC
Vi Iaow-level input voltage (IN, DISABLE, CTRL, EN on all 0 0.8 v
evices)
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, Vg or Veeo is specified from 3.15V to 3.6 V.
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5.4 Thermal Information

1SO724xx
THERMAL METRIC(") DW (SOIC) UNIT
16 PINS

Low-K board 168 °C/W

Resa Junction-to-ambient thermal resistance
High-K board 68.6 °C/W
ReJctop) Junction-to-case (top) thermal resistance 33.9 °C/W
Rays Junction-to-board thermal resistance 335 °C/W
Wyt Junction-to-top characterization parameter 14.8 °C/W
Wis Junction-to-board characterization parameter 329 °C/IW
ReJcbot) 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

Veet = Veec2 =5.5V, Ty =150C, C = 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
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 =400 \Y
Material group 1l
Rated mains voltage < 150 Vrus I-IvV
Overvoltage Category
Rated mains voltage < 300 Vgus 110
DIN EN IEC 60747-17 (VDE 0884-17):(2)
ViorM Maximum repetitive peak isolation voltage AC voltage (bipolar) 560 Vpk
. . . . V1esT = Viotm, t = 60 s (qualification);
Viotm Maximum transient isolation voltage Vreer = 1.2 X Viorus t= 1 § (100% production) 4000 Vpk
Method a: After I/O safety test subgroup 2/3.
Vini = Viotm, tini = 60 s; <5
Vpd(m) =12x VIORM s tm =10s,
Method a: After environmental tests subgroup 1,
pd Apparent charge®) Vini = Viom tini = 60 s; <5 pC
Vpdm) = 1.3 X Viorm , tm = 10 s,
Method b1: At routine test (100% production)
Vini = Viot™, tini = 1'8; <5
Vpdm) = 1.5 X Viorm » tm = 1's,
Cio Barrier capacitance, input to output(® V| =0.4 sin (2rft), f= 1 MHz 2 pF
Vio =500V, Tp =25°C >10"2
Rio Isolation resistance, input to output() Vio =500V, 100°C < T4 < 125°C >10™M Q
Vio =500V at Tg = 150°C >10°9
Pollution degree 2
Climatic category 40/125/21
UL 1577
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PARAMETER TEST CONDITIONS VALUE UNIT

Viso

V1esT = Viso = 2500 VRus, t = 60 s (qualification); Vrgst =

Withstand isolation voltage 1.2'x Vig0 = 3000 Vgus, t = 1 (100% production)

2500 VRus

M

@

3)
4

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.

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.

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

5.7 Safety-Related Certifications

VDE CSA UL

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

Plan to certify according to UL 1577

Plan to certify according to IEC 62368-1 Component Recognition Program

Certificate planned Certificate planned Certificate planned

5.8 Safety Limiting Values

Safety limiting() intends to minimize potential damage to the isolation barrier upon failure of input or output circuitry. 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 [¥] 5-2 156
Safety input, output, or supply current mA
Rgya = 168°C/W, V,=3.6 V, T; = 170°C, Tp = 25°C, see [¥] 5-2 239

Ts

Safety temperature 150 °C

M

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 Ve at 5-V Operation

For the 5-V operation, Vc1 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

lorg Sleep mode output current EN at 0 V, Single channel 0 MA
|OH =—-4 mA, See 6-1 VCCO -0.8

Vou High-level output voltage \Y
|OH =-20 HA, See 6-1 VCCO -0.1
loL =4 mA, See 4 6-1 0.4

VoL Low-level output voltage \Y
loL =20 pA, See [ 6-1 0.1

ViHys) |Input voltage hysteresis 150 mV

[ High-level input current IN at Vg 10 A

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, =Vccor 0V, See [4 6-5 25 50 kV/us

5.10 Supply Current Characteristics: Vccq and Vg2 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
leet 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;=V¢cor0V 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¢gcor0V 6.5 1
lect Supply current, side 1 | All channels, no load, ENq at3V, 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, ENqat 3V, ENy at 3V mA
25 Mbps, 12.5-MHz input-clock signal 18 28
1SO7242C/M
Quiescent, V;=V¢cor0V 10 16
lect 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, Quiescent, Vi = Vec or 0 V 10 16 mA
ez ’ EN;at3V,ENyat3V 25 Mbps, 12.5-MHz input-clock signal 15 24
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5.11 Electrical Characteristics: V¢c1 at 5-V, Vccz 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
lorg Sleep mode output current EN at 0 V, Single channel 0 MA
3.3-V side Veco - 0.4
lon =—4 mA, See [¥] 6-1 -
Vou High-level output voltage 5-V side Veco—0.8 Y
lon = —20 pA, See X 6-1 Veeo - 0.1
loL =4 mA, See 4 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See [ 6-1 0.1
Vinys) |Input voltage hysteresis 150 mV
IH 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), =Vccor0V, See [¥ 6-5 25 50 kV/us

5.12 Supply Current Characteristics: Vgcq at 5-V, Vecz 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
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¢cor0V 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| =Vgcor0V 6.5 11
lect Supply current, side 1 | All channels, no load, ENq at 3V, EN, at 3V mA
12.5-MHz input-clock signal 12 18
. 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;=V¢cor0V 10 16
ISe3] Supply current, side 1 | All channels, no load, EN4 at 3V, EN, at 3V mA
12.5-MHz input-clock signal 15 24
Quiescent, V; =V¢cor0V 10
leco Supply current, side 2 | All channels, no load, ENq at3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 14
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5.13 Electrical Characteristics: V¢4 at 3.3-V, V¢, 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
lorg Sleep mode output current EN at 0 V, Single channel 0 MA
3.3-V side Veco - 0.4
lon =—4 mA, See [¥] 6-1 -
Vou High-level output voltage 5-V side Veco—0.8 Y
lon = —20 pA, See X 6-1 Veeo - 0.1
loL =4 mA, See 4 6-1 0.4
VoL Low-level output voltage \%
loL = 20 pA, See [ 6-1 0.1
Vinys) |Input voltage hysteresis 150 mV
IH 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), =Vccor0V, See [¥ 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¢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
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¢cor0V 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| =Vgcor0V 4 7
lect 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 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
ISe3] Supply current, side 1 | All channels, no load, EN4 at 3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 14
Quiescent, V; =V¢cor0V 10 16
leco Supply current, side 2 | All channels, no load, ENq at3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 15 24
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5.15 Electrical Characteristics: V¢cq and Ve 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

lorg Sleep mode output current EN at 0V, single channel 0 MA
lon =—4 mA, See 6-1 Veco— 0.4

Von High-level output voltage \%
|OH =-20 HA, See 6-1 VCCO -0.1
loL =4 mA, See 4 6-1 0.4

VoL Low-level output voltage \Y
loL =20 pA, See [ 6-1 0.1

ViHys) |Input voltage hysteresis 150 mV

[ High-level input current IN at Vg 10 A

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, =Vccor 0V, See [4 6-5 25 50 kV/us

5.16 Supply Current Characteristics: V¢cq and Vecz 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
leet 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¢cor0V 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¢gcor0V 4 7
lect Supply current, side 1 | All channels, no load, ENq at3V, EN, at 3V mA
25 Mbps, 12.5-MHz input-clock signal 6.5 1
Quiescent, V| =V¢cor0V 8 13
leco Supply current, side 2 | All channels, no load, ENqat 3V, ENy at 3V mA
25 Mbps, 12.5-MHz input-clock signal 11.5 18
1SO7242C/M
Quiescent, V;=V¢cor0V 6 10
lect 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
lec2 Supply current, side 2 | All channels, no load, EN4 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 Ve at 5-V Operation

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPLH, Propagation delay 18 42
terL 1SO724xC ns
PWD |Pulse-width distortion() |tPHL - tPLHl 25
See 4 6-1
tpLH, Propagation delay 8 23
teHL 1SO724xM ns
PWD |Pulse-width distortion(") |ty — tp 1 2
P kew @ 1SO724xC 8
t art-to-part skew ns
sk(ep) P 1SO724xM 0 3
1ISO724xC 2
tsko) | Channel-to-channel output skew ) ns
1SO724xM 0 1
tr Output signal rise time 24
See [X] 6-1 ns
t Output signal fall time 2.3
tpnz | Propagation delay, high-level-to-high-impedance output 15 25
tpzq | Propagation delay, high-impedance-to-high-level output 15 25
See [X] 6-2 ns
tpz | 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 [X] 6-3 12 us
twake | Wake time from input disable See [¥] 6-4 15 us
’ " 150 Mbps NRZ data input, Same polarity
titop) | Peak-to-peak eye-pattern jitter 1ISO724xM input on all channels, See 4] 6-6 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, Vs at 3.3-V Operation

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLn, b Propagation dela; 20 50
Lt PHL | TTOPA9 Y 1SO724xC ns
PWD Pulse-width distortion (D|tpy — tpyHl 3
tpLr, torL | P tion del See k61 8 29
, ropagation dela:
Lt PHL | TTOPA9 y 1SO724xM ns
PWD Pulse-width distortion (1)|tF’HL - tF’LHl 1 2
. Partt t skew @ 1ISO724xC 10
art-to-part skew ns
s(eP) P 1SO724xM 0 5
1ISO724xC 3
tsk(o) Channel-to-channel output skew () ns
1SO724xM 0 1
te Output signal rise time 2.4
- - See [¥] 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 [¥ 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 [ 6-3 18 us
twake Wake time from input disable See [4 6-4 15 us
. 150 Mbps PRBS NRZ data input, Same
tiit(op) Peak-to-peak eye-pattern jitter 1ISO724xM polarity input on all channels, See [ 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.
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(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
tpLH, t Propagation dela 22 51
Lt PHL | TTOPA9 Y 1SO724xC ns
PWD Pulse-width distortion(!) |tPHL - tPLHl 3
tLp, torL | P tion del See 161 8 30
, ropagation dela:
L Pt | TTOPA9 y 1SO724xM ns
PWD Pulse-width distortion) |ty — tpyHl 1 2
b kew @ 1SO724xC 10
t art-to-part skew ns
sk(ep) P 1SO724xM 0 5
1SO724xC 25
tsk(o) Channel-to-channel output skew ) ns
1SO724xM 0 1
tr Output signal rise time 24
See [¥] 6-1 ns
te 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 [¥] 6-2 ns
tprLz 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 [X] 6-3 12 us
twake Wake time from input disable See 4 6-4 15 us
’ " 150 Mbps NRZ data input, Same polarity
tit(op) Peak-to-peak eye-pattern jitter 1ISO724xM input on all channels, See [ 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 Veca at 3.3-V Operation

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

tpLn, b Propagation dela; 25 56

PLi PPHL | TTOPAY y 1S0724xC ns
PWD Pulse-width distortion [tp — tpip|(" 4
toLr torL | P tion del See [ 6-1 8 34

, ropagation dela

Lt PHL | TTOPA9 y 1SO724xM ns
PWD Pulse-width distortion |tF’HL - tPLH|(1) 1 2
) Partt it skew @ 1ISO724xC 10

art-to-part skew ns
Sk(eP) P 1S0724xM 0 5
1ISO724xC 35

tsk(o) Channel-to-channel output skew () ns
1ISO724xM 0 1

te Output signal rise time 2.4 ns

: - See [¥] 6-1

tf Output signal fall time 23 ns
tpHz Propagation delay, high-level-to-high-impedance output 15 25
tpzH Propagation delay, high-impedance-to-high-level output 15 25

See [¥] 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 [ 6-3 18 us

twake Wake time from input disable See [4 6-4 15 us

N 150 Mbps PRBS NRZ data input, same
tiit(op) Peak-to-peak eye-pattern jitter 1ISO724xM polarity input on all channels, See [4 6-6 1 ns
(1)  Also referred to 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.

5.21 Insulation Characteristics Curves

300

Veoipat3.6V

250

200 \

A\
A\
\

VioRmat 560-V

WORKING LIFE -- YEARS
5]

0 120 250 500 750 880 1000
WORKING VOLTAGE (Viory) - V

Safety Limiting Current - mA

50

5-1. Isolation Lifetime Projection

0 50 100 150 200
Tc - Case Temperature - °C
B9 5-2. Thermal Derating Curve for Limiting Current
per VDE
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5.22 Typical Characteristics
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5.22 Typical Characteristics (continued)
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6 Parameter Measurement Information

|
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q 1|- 0% [ v
|
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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, t<3 ns, Zg =
50 Q.
B. C_ =15 pF and includes instrumentation and fixture capacitance within +20%.

B 6-1. Switching Characteristic Test Circuit and Voltage Waveforms

Vee
[
5! RL=1kQ +1%
=1
1g!
IN 1@
oV 5 Vo
k]
o
2 EN —_—
TN
CL
See Note B
Input
Generator
(See Note A)
77
[
151
2
l gl Vo
fos]
3V IN | - : ouT
121
18
131 I
1= EN
v = +19
L § RL=1kQ +1%
See Note B
Input
Generator
(See Note A)
Copyright © 2016, Texas Instruments Incorporated

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%.

B 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%.

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%.

Ed 6-4. Wake Time From Input Disable Test Circuit and Voltage Waveforms
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VCCI VCCO

C=0.1pF 1% C=0.1pF 1%

Pass-fail criteria —
@ output must remain
stable.

Isolation Barrier

See Note A
GNDO

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.
EJ 6-5. Common-Mode Transient Immunity Test Circuit and Voltage Waveform
» Voo
DUT
[
IN |1 f
Tektronix | < ov
HFS9009 I | Tektronix
Pattern |1 ouT 784D :
Generator | |1 = Vge/2
|l l ;
L : :
| ) WIE 2.00 PR B ] TN T

Jitter
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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.

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

7-1. Conceptual Block Diagram of a Digital Isolator

20 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: ISO7240CF ISO7240C ISO7240M ISO7241C ISO7241M ISO7242C ISO7242M
English Data Sheet: SLLS868


https://www.ti.com/product/jp/iso7240cf?qgpn=iso7240cf
https://www.ti.com/product/jp/iso7240c?qgpn=iso7240c
https://www.ti.com/product/jp/iso7240m?qgpn=iso7240m
https://www.ti.com/product/jp/iso7241c?qgpn=iso7241c
https://www.ti.com/product/jp/iso7241m?qgpn=iso7241m
https://www.ti.com/product/jp/iso7242c?qgpn=iso7242c
https://www.ti.com/product/jp/iso7242m?qgpn=iso7242m
https://www.ti.com/jp/lit/pdf/JAJS275
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS275U&partnum=ISO7240CF
https://www.ti.com/product/jp/iso7240cf?qgpn=iso7240cf
https://www.ti.com/product/jp/iso7240c?qgpn=iso7240c
https://www.ti.com/product/jp/iso7240m?qgpn=iso7240m
https://www.ti.com/product/jp/iso7241c?qgpn=iso7241c
https://www.ti.com/product/jp/iso7241m?qgpn=iso7241m
https://www.ti.com/product/jp/iso7242c?qgpn=iso7242c
https://www.ti.com/product/jp/iso7242m?qgpn=iso7242m
https://www.ti.com/lit/pdf/SLLS868

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

1ISO7240CF, 1SO7240C, 1ISO7240M, ISO7241C, ISO7241M, 1ISO7242C, 1ISO7242M

JAJS275U — SEPTE

MBER 2007 — REVISED OCTOBER 2024

7.3 Feature Description

The 1ISO723xx family of devices is available in multiple channel configurations and default output-state options to
enable wide variety of application uses. % 7-1 lists these device features.

& 7-1. Device Features

SIGNALING INPUT CHANNEL
(1)

Hitelgn RATE THRESHOLD CONFIGURATION
1ISO7230C 25 Mbps =15V (TTL) 3/0
1ISO7231C 25 Mbps =15V (TTL) »
ISO7231M 150 Mbps Vce/ 2 (CMOS)

M

7.4 Device Functional Modes

List of ISO723xx functional modes.

For the most current package and ordering information, see the ==z~ 11 section, or see the Tl website at www.ti.com.

R 7-2. Device Function Table 1ISO723x

INPUT OUTPUT ENABLE OUTPUT
INPUT Ve 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 z
X PD X X Undetermined
7.4.1 Device I/O Schematics
Input Output Enable
V
Vee Veer Veel —= Veeo Veeo Veco
[
1 MQ 4 1 MQ
50002 8Q 5000
IN * \_{ ouT EN * \_{
N

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

-
PLTFOT7 7V r—a i, TI OGRS TN 0 TIEARL, Tl TIEFOEWHMEF-ITeets

PRAEV 2L ER A, 4 O BN T2/ O EPEIZ OV TIE, BREEROBEETHMTL T /722l
RET, BERITIAH ORGIRIELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

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, uC 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 [X] 8-1.

Isolation

5Viso 5Viso Barrier
5 Viso : 3.3V 3.3V
0.1 uF 0.1 uF |
2 1 Lﬁ Veca : Vees ! |i._|1_“F
0.1 uF 10 ! 7 0.1 pF 2 =
y AVDD DVDD T N2 |'] Ent T
AINT+ aol8 P 14 our, | W P 11|pso DVec woutl?
RTD < < __T__|
12] ) i arl? < 13|y, 1507241 | 14 < 12|p3 1 =
| MSP430F2132
scLk |2 < 121 ouT, ! NG < H ik XIN 6——l:—|
Bridge 18 AIN2+ pouT |28 > NG 'l ouTo 6 > 131 som P37 2 =
ADS1234 9,15 | 2,8 17
17] ) i 5Viso gy TfeNe2 |i] eNDtiET - P3.6 "
20 | P3.4 P3.5
'3 REF+ ﬁ01 pF 16 v : v 1 DVss
Thermo e REF- 0.1 uF 10 oo | o 7 4J_
couple 5 AIN3 23 v 14 =N i Ne 3 = N
B GAINO < OUTas | INA
o GAINd 124 < 13| 7, 1507240 | 14 <
}
Current AlN4-+ sPEED|Z < 2f oy, ! NG} <
shunt 15 AiNa- PWDN|28 < Mouts || mof® <
9,15 | 2,8
AGND DGND : PIGND2 GND1}=
< ! | L
}
}
}

21 2

B 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 1SO724x 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 Veey from Veeo
(=1 —
|
0.1 uF | ISO7240C and 1SO7240M \ 0.1 uF
v T v
1 I 16 [F—9 Veee
VCCI | |
I
2 15
GNDf1 I GND2
— |1
INy ——————Pp— 3 —‘>—‘ 14 P OUTa
Il
|1
Ng————pp—F——] |4 —‘>—’ 13 Pp————— OUTs
|1
N —Pp—F—[ |5 —(>—4 12 Pp—— OUT¢
|1
INp ——»——] |6 —‘ F: : 1l Tl >——oum
NC |1 EN
]~ I o T——
I
GND1 ] GND2
8 9
I
11
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B4 8-2. 1ISO7240x Typical Circuit Hook-Up

2 mm maximum 2 mm maximum
from Vees from Vgco
= T
|
|
1SO7240CF !
0.1 uF | 0.1 uF
v T v
1 I 16 [F— Veee
VCCI | |
I
2 I 15[ T} GND2
GND1 L v
Ny —————Ppp— 3 —‘>—: | 14 P OUTa
|1
N ———p—+— ] | 4 —‘>—‘ 13 p————— OUTs
|1
N—P—F—JT |5 —(>—4 12 Pp—— OUTG
|1
INp ————»———T |6 —M : 11 Pp—— 0OUTp
DISABLE || CTRL
{17 | 0 —t
I
GND1 L GND2
s o [ T—
I
11
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8-3. ISO7240CF Typical Circuit Hook-Up
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2 mm maximum

<

[
i
0.1 yF

from Vees

T
l
|
v

Veer

GND1

Ny —— |

INg ————p——{ ]

Ne ———p——{|

outp — ¢

1SO7241C and ISO7241M

2 mm maximum
from Veea

EN¢

GND1

_AYYY

el
! I
I v 0.1 uF
: 16 [ T4 Voo
I
I 15[ T} GND2
| N
| 14 T} Pp——— 0UuTa
l 13 T} p—— ouTs
I
12 T} p—— ouTc
I
: <|» 111 < INp
I EN2
| 10[ T}
: GND2
9
I
1
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B 8-4. ISO7241x Typical Circuit Hook-Up

2 mm maximum 2 mm maximum
from Veeq from Veeo
= =
I
I
1SO7242C and 1ISO7242M !
0.1 uF | 0.1 uF
v 1 v
. 16 [ F— Ve
VCCI | |
1
GND1 I 15[ T} GND2
—_— 1 %
INy ———Pp—— 44 >—I| | 14 Pp——— OUTa
I
N ————p—+— T | 13 p————— 0OUuTs
I
ouTg ——«¢ HG 12 « INg
I
I
outp —¢ | <|» 11 < INp
EN; 1 ENp
| | 10
1
GND1 | GND2
9
1
11
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B 8-5. 1SO7242x Typical Circuit Hook-Up

24 BT BT — RS2 (D
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8.2.1.3 Application

Curves

e
| gad o
8-6. 1ISO7242M Eye Diagram at 25 Mbps, 3.3 V
and 25°C

In»-.-v e 15

8-7.1S07242M Eye Diagram at 150 Mbps, 3.3 V

50 %155

e /o

and 25°C

hnaidty 40,088 T S0pwpt
" Sameie

117 sem mze
Auto Septemver 85, 3934 1313 1

8.2.2 Isolated SPI for an Analog Input Module with 16 Inputs

The 1SO7241x family of devices and several other components from Texas Instruments can be used to create an
isolated SPI for an input module with 16 inputs.

Vs
33V | =01 )
1:1.33  MBR0520L
$ 3 4 1 3.3Viso
Vee pp .%| s —{N  ouT
| TLV70733
SN6501 =lilce 100F [01pF | 4 ) 10F
1 % | % - — EN GND f—
GND D1 Hun  vourf
10WF | mBRos20L _‘ 1 1
4,5 o . 14F REF5025 22 4F
| oo L 4 I
L — _ _ _ lsotonBarer ’ GND -
| =
0.1pF : 0.1pF
; | 1 0.4 pF
0.1pF | ) =
JH_‘ 1 I 16 L—”—‘
47kQ I 47kQ = |
v v
2 7 ENW | C;‘ 10 3| 2| 28| 32| 31
Dvee 6 N b | 2l 23— AINP MXO VBD VA REFP \ 29
; P14 > NA ey, OUTA > HO
7 4 X 13 24 .
Xout SCLK > IN ouT, » SCLK
6 MSP430G2132 8 5 ? | ° 12 25 ADST953 . 16|:\ nuatlsog
XN (14Pw)  SDO > IN | ouTe > sol : p
9 6 11 2% 5
D;{ oy SDI < outo | Np < SDO oD AGND  REFI CH15
SS
GNDT GND2
|
—|— T 4 2.8 i 915 27 1,22 30

8.2.2.1 Design Requirements

See the Design Requirements in 22527 8.2.1.

8.2.2.2 Detailed Design Procedure

See the Detailed Design Procedure in =27 >22-8.2.1.
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8-8. Isolated SPI for an Analog Input Module With 16 Inputs
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8.2.2.3 Application Curve
See the Application Curvesin ©2>52-8.2.1.
8.2.3 Isolated RS-232 Interface

8-9 shows a typical isolated RS-232 interface implementation.

VIN
>
33V ‘L0-1 uF
$ 2 12214 MBR0520L
3 £ 1 5 5Viso
Vee  pp .%I «—pf —IN  ouT
| % LP2985-50
SN6501 =ilce 10pF [01pF | 3 o ol 33uF
1 % | % T T GND T
GND D1 P — 2

10nF
gy . _[1oWF | mBRos20L T

|
v il
— 1
041 uF | + 1 uF 1uF
|
|
|
|

J‘F % . mj _L—||—?VS+ vS.j—H—_L
4.7kQ Veet 47kQ < N C1+ C2+ =
7 10
3
5
4
6

Veez 1
2 1uF 3 TRS232 5 1uF
ENt EN, T coP—
DV 1 14 11 14
5 « UCAOTXD S > INA 1S07242x OUTa > T1IN T10UT ——» TxD
16 12 12 13
2 oLls UCAORXD < OUTc¢ INc < R10UT R1IN}————RxD

Py INg ! OUTg T2IN T20UT——»RsT

[I){ DVss paoln ouTp : INp % Raout . RaNJE—<—csT
7 oNDt ||| onoz -

T T iR
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B 8-9. Isolated RS-232 Interface
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8.2.3.1 Design Requirements

See the Design Requirements in t2>52-8.2.1.
8.2.3.2 Detailed Design Procedure

See the Detailed Design Procedure in 22227 8.2.1.
8.2.3.3 Application Curve

See the Application Curvesin €2>z2-8.2.1.

8.3 Power Supply Recommendations

To help provide reliable operation at data rates and supply voltages, a 0.1-yF bypass capacitor is recommended
at input and output supply pins (VCC1 and VCC2). 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
device. For such applications, detailed power supply design and transformer selection recommendations are
available in SN6501 Transformer Driver for Isolated Power Supplies.
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8.4 Layout

8.4.1 Layout Guidelines

A minimum of four layers is required to accomplish a low EMI PCB design (see [X| 8-10). 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 100 pF/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 or 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, refer to Digital Isolator Design Guide.
8.4.1.1 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.

8.4.2 Layout Example
High-speed traces 4_—_M4 . Prrrrery R e
10 mils
Ground plane —
§ Keep this space § FR-4
40 mils i free from planes, | e ~45
i traces, pads, and | rr
vias
Power plane :_
10 mils
Low-speed traces —
B 8-10. Recommended Layer Stack
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9 Device and Documentation Support

9.1 Documentation Support
9.1.1 Related Documentation

For related documentation, see the following:

» ADS1234 24-Bit Analog-to-Digital Converter For Bridge Sensors

» ADS79xx 12/10/8-Bit, 1 MSPS, 16/12/8/4-Channel, Single-Ended, MicroPower, Serial Interface ADCs
» Digital Isolator Design Guide

* High-Voltage Lifetime of the ISO72x Family of Digital Isolators

» ISO72x Digital Isolator Magnetic-Field Immunity

» Isolation Glossary

* LP2985 150-mA Low-noise Low-dropout Regulator With Shutdown

* MSP430F2132 Mixed Signal Microcontroller

* MSP430G2x32, MSP430G2x02 Mixed Signal Microcontroller

*  REF50xx Low-Noise, Very Low Drift, Precision Voltage Reference

»  SN6501 Transformer Driver for Isolated Power Supplies

* TLV707, TLV707P 200-mA, Low-IQ, Low-Noise, Low-Dropout Regulator for Portable Devices
* TRS232 Dual RS-232 Driver/Receiver With IEC61000-4-2 Protection

9.2 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

% 9-1. Related Links

PARTS PRODUCT FOLDER ORDER NOW Jgg&;:ﬁ}r“s S.I(-)?:?\II-V?L\:E gg;:n%ﬁ:-é
1ISO7240CF Click here Click here Click here Click here Click here
ISO7240C Click here Click here Click here Click here Click here
ISO7240M Click here Click here Click here Click here Click here
ISO7241C Click here Click here Click here Click here Click here
ISO7241M Click here Click here Click here Click here Click here
1ISO7242C Click here Click here Click here Click here Click here
1ISO7242M Click here Click here Click here Click here Click here

9.3 FFaAY FOEFMEMERITMBAE

RS2 A RO BV TOBENZ 52T EUDIZ I, www.tij.co.jp DT AR 7 4 L 22BN TLIZEWN, [#@E1] &7
Uo7 U TR DL, BRINIZT R TORBERICET X AT AN B ITRAZENTEET, ZEHOFEMIC
DNTIE, WRTENTERF 2 A MIE EN TV DUGTIEREAZ T ELIZE0,

9.4 4 R—F - VY=

THRA A AL AV VALY E2E™ PR —h T3 —T AL, TP =T PRRERE A DRI A LRI T A M AN
— LRGN EBESAZEN TEXAIGH T, BEFEORIZEZRKR LD, MEOEME LIV T52LT, &AFt T E
I e RGN TEET,

Vo 7E3NTWDar 70T, HEEBEICIDIBROFEF | FBHINDILDTT, ZNBIEET I T R AL AL ALY DAL

BEARRERR T AL DO TIHRL, T LE TR W R AL AV LAY O RfEE KL= DO TIEHVER Ay TF TR AR
LAY D SRR S BRI TLIZE N,

9.5 Trademarks

Profibus™ is a trademark of Profibus.

DeviceNet™ is a trademark of Open DeviceNet Vendors Association.
TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
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10 Revision History
EERE S RBOFRFIIUGETZR L COET, TOYGTBIRIZRGEMIZEC TV ET,

Changes from Revision T (March 2017) to Revision U (October 2024) Page
o RFaAVMRERZERL TR EMAGRD O S T IC SRR BT oo 1
o RFaAURERT VDE V 0884-11 Z DIN VDE 0884-17 [T T ecuiieiieieieeieeeeieee et 1
¢ RFaAPEFICDIES TR KA ROBRETTIEZ TR ..o 1
* Updated Thermal Characteristics, Safety Limiting Values, and Thermal Derating Curves to provide more
accurate system-level thermal CalCulatioNs. ..........ooo i 6
» Updated electrical and switching characteristics to match device performance............ccccocieiiiiiiiiieees 8
Changes from Revision S (April 2016) to Revision T (March 2017) Page
» Added isolation resistance for 100°C < T < 125°C in the Insulation Specifications table................cccccoveeee.. 6
* Deleted the maximum transient overvoltage from VDE in the Safety-Related Certifications table.................... 7
* Added the Receiving Notification of Documentation Updates and the Commnity Resources section............. 28

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ®3) (415)
(6)
1ISO7240CDW OBSOLETE SOIC DW 16 TBD Call Tl Call T -40to 125 ISO7240C
1ISO7240CDWR ACTIVE SoIC DW 16 2000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7240C
1ISO7240CFDW OBSOLETE SoIC DW 16 TBD Call Tl Call TI -40 to 125 ISO7240CF
ISO7240CFDWR ACTIVE SOIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7240CF
1ISO7240MDWR ACTIVE SoIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7240M
1ISO7240MDWRG4 ACTIVE SolIC DW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7240M
1ISO7241CDW OBSOLETE SoIC DW 16 TBD Call Tl Call Tl -40to 125 ISO7241C
1ISO7241CDWR ACTIVE SOIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7241C
ISO7241CDWRG4 ACTIVE SoIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7241C
1ISO7241MDW OBSOLETE SOIC DW 16 TBD Call Tl Call TI -40to 125 ISO7241M
1ISO7241MDWR ACTIVE SolIC DW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7241M
ISO7241MDWRG4 ACTIVE SOIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7241M
1ISO7242CDW OBSOLETE SoIC DW 16 TBD Call Tl Call Tl -40 to 125 ISO7242C
1ISO7242CDWR ACTIVE SoIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7242C
1SO7242MDW OBSOLETE SoIC DW 16 TBD Call Tl Call Tl -40 to 125 ISO7242M
1ISO7242MDWR ACTIVE SOIC DW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7242M
1ISO7242MDWRG4 ACTIVE SOIC DW 16 2000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 ISO7242M

® 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.
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http://www.ti.com/product/ISO7240M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7240M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7241C?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7241C?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7241M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7241M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7242C?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7242M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/ISO7242M?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 20-Dec-2024

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF ISO7240CF, 1SO7241C, 1SO7242C :

o Automotive : ISO7240CF-Q1, 1ISO7241C-Q1, 1ISO7242C-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—>
L Regic oy Rogic e o T
o| |e o 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
[ .4 |
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)
ISO7240CDWR SolIC DW 16 2000 330.0 16.4 |10.75] 107 | 2.7 12.0 | 16.0 Q1
ISO7240CFDWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
1ISO7240MDWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
ISO7241CDWR SoIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
1ISO7241MDWR SolIC DW 16 2000 330.0 16.4 |10.75] 107 | 2.7 12.0 | 16.0 Q1
ISO7242CDWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
1ISO7242MDWR SOIC DW 16 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 7-Dec-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

1ISO7240CDWR SOIC DW 16 2000 350.0 350.0 43.0
1ISO7240CFDWR SoIC Dw 16 2000 350.0 350.0 43.0
1ISO7240MDWR SolIC Dw 16 2000 350.0 350.0 43.0
1ISO7241CDWR SolIC DW 16 2000 350.0 350.0 43.0
1ISO7241MDWR SOIC DW 16 2000 350.0 350.0 43.0
1ISO7242CDWR SoIC Dw 16 2000 350.0 350.0 43.0
1ISO7242MDWR 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.

4224780/A
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PACKAGE OUTLINE
DWO0016B SOIC - 2.65 mm max height

SOIC

PIN 1 1D
AREA
— 1ex[127]
1]
—]
—]
10.5 —] oX
10.1
NOTE3 — ——
—]
—]
8]
) ’ ° 16x 051 — L
0.31
7.6
74 T [ [0.25@ [c[A® [BO | —=| 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

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.

w N

[0 8
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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‘\ /

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

e =

]

r— 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4221009/B 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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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)
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

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

4221009/B 07/2016

NOTES: (continued)

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

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