TEXAS
INSTRUMENTS

SHEEE

ISOW1044
JAJSLI4A — MAY 2021 — REVISED DECEMBER 2021

ISOW1044 {E145H. 1€/ 4 X. B%FE DC/DC O /\—F N D#E15E! CAN FD

S o—N

18R

ISO 11898-2:2016 ¥ & HiAk B IZE &
— Classical CAN ##74—F:1Mbps

— CAN FD Mzl : 2 3K T 5Mbps

KA K/ A X DC/IDC = /3 — 4% N

— 2B PCB ET6dB #Bx5~— Rl .,
CISPR 32 #3J: X EN 55032 Class B (254
— 25MHz BEDARE P E T — 3 R —H (28D

R A X2 FEH,
B 10Mbps GPIO F+ /1
R )

- ZERREME 47 %

— Mk )RR 5%

— BN I 20mA

CAN H & DC/DC RIZARNEL 7= #E

— NU— o N—KEE (VDD)45V’\"55V
PEE R REFA R CAN FD F7r o —

— DC N A& ERGEET  £58V

- L= ORMATIERL 212V

— NRRGz—IT T IR — N LB E—h T z—

TT T
J—7BESE (FEHE(E): 167ns
A bt L AR DA T ar
{5 CMTI: 100kV/us (FEHEA)
GND2 2% T 50y ESD /S A hE
— HBM ESD:+12 kV
— |EC 61000-4-2 Bzl fiir s : +8kV
BVEIRE I . -40°C~125°C
BRI —~ /LSy hE T
20 B> DU AR SOIC Rylr—

LM ORE (TE):

— DIN VDE V 0884-11:2017-01 #&#iLo> VDE 7k

A ds K OEAHE

— UL 1577 ERéLa8E 7 7T 4
— IEC 62368-1. IEC 61010-1, IEC 60601-1, GB
4943.1-2011 GBIk

277V =3

o J7UR) A —R A —=Tar

o G —hA—Tay

o PEEM OgE

o V—T— AN —H (REIL—
o EB—H—RTAT

3 =

ISOW1044 F/3A AT, WA= riigSni-ar ko
—F 2T+ Xy kU —2 (CAN) FT2 o —/XTC, #aig
DC/DC =z N—AZRHE SN TEBY, AS—ZITHIF D
HDOMIF IR G DT ORI OHEF A B IN AR T2 F
T AEHE O3 DCIDC = N —X %, BiliZe 2 8
PCB T7x=J At —R% 2 fffi 1 +%7°17T. CISPR
32 Mt =3I a Class B #i& A FIRE TS, AR —
R _EOo R~ B G2, BN 20mA H )
B A A T&E T, 10Mbps GPIO F /L4 WL T
WA BIIDFHI T A — BT 4 NS 5%
9N, 2. LED o, BIFERNAHE T,

aull

BlmiEH
HEE ISOW1044 ISOW1044B

PR~ Gz HA

YT ANEIE 10kVp 7.8KVpx
R T 5000VRus 5000VRus
B 1000VRys/1500 | 1000Veus/1500 Ve
Vek

Il — DFM (20) DFM (20)

AR AR (AFF) | 12.83mm x 7.5mm | 12.83mm x 7.5mm

Must be connected on PCB,

Mcu

TXD
T
STB
+ Signal
RXD Isolation
I IN

|

Signal
Isolation

Vison / not connected internally
CANH |
— AN
—~ can [—CANL:— BUS
— ouT |
[l

NDIO) ]

| Voo
DC-DC
Primary

A

DC-DC
Secondary

GISOIN }
|
|
|

| Viscout |y
GND2

GND 1| T

-+

Galvanic Isolation

Barrier

il e [ B8

FGERRD TIHRER SOV TOREHETIRR L7 2 OB EHE, B OB 2R % B A TR L TOSLO T, B8 T 5 IERRSEEEIR O R T AL,
www.ti.com THITETE ZONANFICEESNET, TI CIRFHROEMRMERS IO AP OSEL U —ERIEV L E Ay BERORGZ2E ORI, 47

TR ORI A Z S <IESWET IO BV ZLET,

English Data Sheet: SLLSFF7


https://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/applications/industrial/industrial-transport/overview.html
https://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com/applications/industrial/motor-drives/overview.html
https://www.ti.com/product/ja-jp/isow1044?qgpn=isow1044
https://www.ti.com/ja-jp/lit/pdf/JAJSLI4
https://www.ti.com/lit/pdf/SLLSFF7

i3 TEXAS
ISOW1044 INSTRUMENTS
JAJSLI4A — MAY 2021 — REVISED DECEMBER 2021 www.ti.comlja-jp

Table of Contents

TR e 1 10.2 Power Isolation............cccoooiiiiiiiec 23
2 T T A o B 1 10.3 Signal Isolation............ccooiieiiiii e 23
B 1 10.4 CAN TranSCeIVEr........cccoeiiiieiiiaeieiiiee e 23
4 ReVISION HISOTY.........o.ovoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 2 10.5 Functional Block Diagram...........cccoccoieeieiniiiinnennn. 25
B A (2] e 2 10.6 Feature DesCription.............ccoovnininiiiens 25
6 Device Comparison Table ...............cccccceviriruriniriinnnnnn. 2 10.7 Device Functional Modes.............cocoovivniiiiniic. 29
7 Pin Configuration and FUNCtions................ccc.coovcovveno... 4 10.8 D_ews:e I/0 Schematics...... TIPS 31
8 SPECifications..............ccccooeiieeieieeeeeeeeee e g 11 Application and Implementation.................ccoo... 32
8.1 Absolute Maximum RatingS............oveveeereerreereererenn. 6 11.1 Apglication I-nfor.mation ............................................ 32
8.2 ESD RANGS.....vveoreereeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseeeeneoe 6 11.2 Typical Application............. s 32
8.3 Recommended Operating Conditions...............c......... 6 12 Power Supply Recommendations.............................. 36
8.4 Thermallnformation.........ooe oo 7 13 Layout ............ e AL LIRS 37
8.5 POWEr RAtiNGS.......cocveevieeiieeeeeeee e 7 13.1 Layout GUIdeliNes...........covvviiiiiiiiiins 37
8.6 Insulation SPecifications.............cocoerveerrieerrieerineenn. 8 13.2 Layout Example........ DRI LIS 37
8.7 Safety-Related Certifications...............cc.ccoevvverrinnne. 9 14 Device and Documentation Support.......................... 38
8.8 Safety Limiting VAlUES..............oo...coovoveeerererecerrerree 9 14.1 Documentation SUPPOrt.............ooorvvvvriirieisinninnnees 38
8.9 Electrical Characteristics............c.coceeveeveeeeeereeeennn. 10 14.2 Receiving Notification of Documentation Updates.. 38
8.10 Supply Current Characteristics..............c..cc.co....... 13 143 PRI UY = 38
8.11 Switching Characteristics. ............coccvveveeeeeeereenn. 14 14.4 Trademarks.........ccccoeiiiee e 38
8.12 Insulation Characteristics Curves..............c.coc........ 15 14.5 FEXEICETAER T H e 38
8.13 Typical Characteristics.............cccccvveeveeiiiicieecen. 16 T4.8 FHREER oo 38
9 Parameter Measurement Information....................... 19 15 Mechanical, Packaging, and Orderable
10 Detailed Description...............cccooceviiiiiiiiiicieeee e 23 Information..............cccoiiii 38
10.1 OVEIVIEW...eiiiiiee et 23

4 Revision History
HRERSRRBOFEFIILGET 2R L TWET, LOWGETIREEITREGERICHEL TOET,

Changes from Revision * (March 2021) to Revision A (December 2021) Page
I A OO el B I A I TSP 1
5= (Hix)

DT RA AL, Classical CAN */FU IBEI O E 5 ATE Y MFP (Mbps) @ CAN FD kT —27 Ol FIZxHii L
TVET, i58V ? DC N APEEREME AL 212V ORMHEEFEHIIKISL TOET, (5 5/ SAL B SR

EBHHE UL1S77 (ITHEHLL 72 5kVRMs fafx THY . VDE, CSA, TUV, CQC (255 kfflin & EEA IR DREREL S TT
WET, ZRHDT SAZADIZAHE 1, IEC 61000-4-2 THIESI TS ECK 8KV DFFESNE (ESD) Ttz Hil
£

ISOW1044 3. Vio & Vpp & PCB L CHEETAZEICEY ., 4.5V~5.5V O —BIHET CE{ECTXET, LK ey
7 LV ILEIR AT 1.7V ~5.5V Ouyy 7 ER (Vo) Z0BEL T, 4.5 V~5.5V O/NU—-a N —ZEH
(Vpp) EIEBNCEDZEMTEET, ZOT /A AL, -40°C~+125°C D [\ B ERE & PR E &P I IS THRY, 20
> @ DFM (SOIC-20 77U MR R /r—3) T@En’*ﬁéh He/)s 8mm D T L 22 Fﬁﬂﬁ%ﬁ%ﬁifﬁbfwiﬁ“o

|sow1044 [TAHL A - E—RE IS0 11898-2:2016 TEHKSNIZT = A 2T T + /54— (WUP) ([ZHEHLL7-TCAN
(T LB =AY | B YRR CNET, ZOF AL R, P /Ly E P (TSD), TXD RIF b A LTk
(DTO). IR A H— b5, (RIHAES L ORI SIS TV ET,

6 Device Comparison Table

PART NUMBER ISOLATION PACKAGE BODY SIZE (NOM)
ISOW1044 Reinforced 20-DFM (SOIC) ‘ 12.83 mm x 7.5 mm
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PART NUMBER

ISOLATION

PACKAGE

BODY SIZE (NOM)

ISOW1044B

Basic

20-DFM (SOIC)

12.83 mm x 7.5 mm
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7 Pin Configuration and Functions
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Eq 7-1. ISOW1044 20-pin DFM Top View

# 7-1. Pin Functions

PIN
/10 DESCRIPTION

NAME NO.
Vio 1 -- Side 1 Logic supply
IN | General purpose logic (GPIO) input (internal pull-down)
TXD | Driver enable. If this pin is floating, the driver is disabled (internal pull-down)

Standby enable. Connect this pin to GNDIO in normal mode. If this pin is floating or logic high,
STB 4 | N

driver is in standby mode.
RXD 5 O Receiver data output

Ground connection on side 1 for V,g. GNDIO and GND1 are not internally connected and need
GNDIO 6 --

be shorted on PCB.
NC 7 - Not connected internally

Multi-function power converter enable input pin or fault output pin. Can only be used as either an

input pin or an output pin.

« Ifit's used as Power converter enable input pin, it enables and disables the integrated DC-
DC power converter. Connect directly to microcontroller or through a series current limiting
resistor to use as an enable input pin. DC-DC power converted is enabled when EN is high

EN/FLT 8 Vo (connected to V,p) and disabled when low (connected to GND1). If EN is floating, DC-DC
converter is enabled (internal pull-up resistor)

« Ifit's used as Fault output pin, it gives an alert signal if power converter is not operating
properly. This pin is active low. Connect to microcontroller through a 5 kQ or greater pull-up
resistor in order to use as a fault outpin pin.

Vbp 9 - Side 1 DC-DC converter power supply
Ground connections on side for Vpp . GNDIO and GND1 are not internally connected and need
GND1 10 --
be shorted on PCB.
GND2 1 _ Ground connections on side for V|soout - GND2 and GISOIN are not internally connected and
need be shorted direclty on PCB, or connected through a ferrite bead.
Vv 12 _ Isolated power converter output voltage. V sooyt and V,son need be shorted directly on PCB, or
IsoouT connected through a ferrite bead.
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# 7-1. Pin Functions (continued)

PIN
110 DESCRIPTION
NAME NO.
Vsin 13 | Power converter input . Pin 12 and pin 13 need be shorted directly on PCB.
ouT 14 O General purpose logic (GPIO) output (default output is low)
GISOIN 15, 16, 17 _ Ground connections for \./'SO'N' GND2 and GISOIN need be shorted direclty on PCB, or
connected through a ferrite bead.

CANL 18 110 Low-level CAN bus line
CANH 19 110 High-level CAN bus line
Vv 20 _ Power supply input for CAN tranceiver. V gson and Visoout Need be shorted direclty on PCB, or

ISOIN connected through a ferrite bead.
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8 Specifications

8.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT

Vpp Power converter supply voltage -0.5 6 \%
VisoiN Isolated supply voltage, input supply for CAN transceiver -0.5 6 \%
VisoouT Isolated supply voltage, Power converter output -0.5 6 \%
Vio Logic supply voltage -0.5 6 \%
Vgus Voltage on bus pins (CANH, CANL with respect to GND2) -58 58 \%
Veus_piFr | Max Differential voltage on bus pins (CANH-CANL) -45 45 \%
Viege 1o Logic I/0 voltage level ( RXD, TXD, STB, EN, IN) -0.5 Vip + 0.5@) \

- ouT -0.5 Vison + 0.5 \Y
lo Output current on RXD, OUT pins -15 15 mA
T, Junction temperature -40 150 °C
Tstg Storage temperature -65 150 °C

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

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

(3) The maximum voltage must not be greater than 6 V.

8.2 ESD Ratings

VALUE UNIT
. All pins except bus pins +2000
v Electrostatic Human body model (HBM), per ANSI/ - v
(ESD) | discharge ESDA/JEDEC JS-001() CANH, CANL Bus pins w.rt £12000
GND2(pin15/16/17) -
V(esp) Ei':;:frzt:t'c Charged device model (CDM), per JEDEC specification JESD22-C101(2) +1500 v
Vv Electrostatic per IEC61000-4-2 contact discharge, +8000 Vv
(ESD) | discharge CANH and CANL w.rt. GND2 =
Electrostatic per IEC61000-4-2 contact discharge,
V(Esp) ) CANH and CANL w.r.t. GND1 (across +8000 \Y
discharge . .
Isolation barrier)
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD controlprocess.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD controlprocess.
8.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX| UNIT
) 1.8-V operation 1.71 1.89
Vio Logic supply voltage - \%
2.5-V, 3.3-V, and 5.5-V operation 2.25 5.5
Vpp Power converter supply voltage 45 5.5 \%
Vopuveo+) | Supply threshold when Power converter supply is rising 2.7 2.95 \%
VbpwvLo-) | Supply threshold when Power converter supply is falling 2.40 2.55 \%
Vhys1uvLo) | Power converter supply voltage hysteresis 0.15 0.24 \%
ViowvLo+) |Rising threshold of Logic supply voltage 1.7 \%
ViowvLo-) Falling threshold of Logic supply voltage 1 \%
Vhys2(uvLo) |Logic supply voltage hysteresis 75 125 mV
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over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
Vin High-level input voltage (TXD, STB, EN, and IN inputs) 0.7 x V\o Vio Y
Vi Low-level input voltage (TXD, STB, EN, and IN inputs) 0 0.3 x Vg \%
Vio =5V -4 mA
lon High-level output current RXD Vio = 3.3V -2 mA
Vio=1.80r25V -1 mA
Vip =5V mA
loL Low-level output current RXD Vo =3.3V mA
Vo =1.8o0r25V mA
loH High-level output current OUT Vpp=4.5t0 5.5V -4 mA
loL Low-level output current OUT Vpp=4.5t0 5.5V 4 mA
1ty Signaling rate CAN 5| Mbps
DR Data rate for extra GPIO channel GPIO 10| Mbps
Tpwrup Power up time after applying ipput supply(lsolated.output supply reaches 90% 5 ms
of setpoint and data transmission can start after this)
< 50% of bits are dominant —40 125 °C
Ta Ambient operating temperature
—40 105 °C
8.4 Thermalinformation
ISOW1044
THERMAL METRIC(") DFM UNIT
20 PINS
Resa Junction-to-ambient thermal resistance 68.5 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 20.9 °C/W
Rgus Junction-to-board thermal resistance 44.8 °C/W
Y1 Junction-to-top characterization parameter 13 °C/W
Y Junction-to-board characterization parameter 44 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance -- °C/W

(1)  For more informationabout traditional and new thermal metrics, see theSemiconductor andIC Package Thermal Metrics application

report.

8.5 Power Ratings

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Pp Maximum power dissipation (both sides) Vi0o=Vpp=5.5V, STB= GND1, CAN Bus load 1060 mW
: T . R =60 Q, TXD=repetitive pattern of 1 ms time

Pp1 Maximum power dissipation (side-1) period with 990 us LOW time, 10 ps HIGH time, 490 mW

Pp2 Maximum power dissipation by (side-2) Extra load on V|soout= 20 mA 570 mW
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8.6 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 I\/_I|n|mgm |ntlernal gap (internal clearance — capacitive =17 um
signal isolation)
DTl Distance through the insulation M|n|mqm |nt_erna| gap (internal clearance- transformer >120 um
power isolation)
CTI Comparative tracking index IEC 60112; UL 746A >600 \Y
Material group According to IEC 60664-1 |
Rated mains voltage < 600 Vgus -V
Overvoltage Category
Rated mains voltage < 1000 Vrus 10
DIN VDE V 0884-11:2017-01(2)
ViorM Maximum repetitive peak isolation voltage AC voltage (bipolar) 1500 Vpk
AC voltage (sine wave) Time dependent dielectric 1000
Viowm Maximum working isolation voltage breakdown (TDDB) test VRMs
DC voltage 1500
' Lo . V1est = Viotm, t = 60s (qualification);
Viotm Maximum transient isolation voltage Vresr = 1.2 X Vigma, £ = 1s (100% production) 7071 Vpk
. . . Test method per IEC 62368-1, 1.2/50 us waveform,
((3))
Viosm Maximum surge isolation voltage ISOW1044 Vrest = 1.6 % Viosy = 10000 Ve (qualification) 6250 Vpk
v Maximum surge isolation voltage Test method per IEC 62368-1, 1.2/50 ps waveform, 6000 v,
10sM ISOW1044B(®) VresT = 1.3 % Viosm = 7800 Vpk (qualification) PK
Method a: After I/O safety test subgroup 2/3,
Vini = Viotm, tini = 60's; <5
Vpd(m) =12x VlORM Am = 10s
Method a: After environmental tests subgroup 1,
Vini = Viotm, tini = 60 s; <5
ISOW1044: V, =16xV tm =10 s. ISOW1044B: B
(4) pd(m) I0RM: tm
Jpd Apparent charge Vodem = 1.2 % Vior tm = 10's pC
Method b1: At routine test (100% production) and
preconditioning (type test)
Vini = 1.2 x Viorwm, tini = 1°8; <5
ISOW1044: Vpd(m) =1.875 x Viorm, tm = 1's.
ISOW1044B: Vpd(m) =15%Viorm, tn=1s
Cio Barrier capacitance, input to output(®) V|o = 0.4 sin (2mft), f = 1 MHz ~3.5 pF
Vio =500V, Ty = 25°C > 1012 Q
Rio Isolation resistance, input to output(® Vio =500V, 100°C < Tp < 125°C > 10" Q
Vio =500V at Tg = 150°C > 109 Q
Pollution degree 2
Climatic category 40/125/21
UL 1577
. . . VtesT = Viso, t = 60 s (qualification); Vtest = 1.2 x V|0, t
Viso Withstand isolation voltage =1 (100% production) 5000 VRrMs

(1) Creepage and clearance requirements should be applied accordingto the specific equipment isolation standards of an application.
Care should be taken to maintainthe creepage and clearance distance of a board design to ensure that the mounting pads of
theisolator on the printed-circuit board do not reduce this distance. Creepage and clearance on aprinted-circuit board become equal in
certain cases. Techniques such as inserting grooves and/orribs on a printed circuit board are used to help increase these
specifications.

(2) This coupler is suitable for safe electrical insulation (ISOW1044) and basic electrical insulation (ISOW1044B) only within the maximum
operating ratings. Compliance with the safety ratings shall be ensured by means of suitable protective circuits.

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

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

(5) All pins on each side of the barrier tied together creating atwo-terminal device
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8.7 Safety-Related Certifications

VDE

CSA

UL

TUV

caQc

Plan to certifiy according to
DIN VDE V 0884-11
:2017-01

Plan to certifiy according to
IEC 62368-1, IEC 61010-1
and IEC 60601-1

Plan to certifiy under UL
1577 Component
Recognition Program

Plan to certifiy according to
GB4943.1-2011

Plan to certifiy ccording to EN
61010-1:2010/ A1:2019 and EN
62368-1:2014

Maximum transient isolation
voltage 7071 Vpk; Maximum
repetitive peak isolation
voltage, 1500 Vpg;
Maximum surge isolation
voltage, ISOW1044: 6250
Vpk (Reinforced),
ISOW1044B:

6000 Vpk (Basic)

Per CSA62368-1:19, IEC
62368-1:2018 Ed. 3, CSA
61010-1-12+A1 and IEC
61010-1 3rd Ed.,
ISOW1044 (Reinforced):
600 Vrus, ISOW1044B
(Basic): 1000 Vrus
maximum working voltage
(pollution degree 2, material
group |, ambient
temperature 90 °C),

1 MOPP (Means of Patient
Protection) per CSA 60601-
1:14 . IEC 60601-1
(ISOW1044 only) Ed.3+A1,
250 Vrpms maximum
working voltage

Single protection, 5000
VRms

Reinforced insulation, Altitude
< 5000 m, Tropical Climate,
700 Vrms maximum working
voltage.

ISOW1044 (Reinforced): 5000 Vrus
reinforced insulation per EN
61010-1:2010/A1:2019 and EN
62368-1:2014 up to working voltage
of 600 Vgys - ISOW1044B (Basic):
1000 Vrus

Certification planned

Certification planned

Certification planned

Certification planned

Certification planned

8.8 Safety Limiting Values
Safety limiting intends to minimize potential damage to the isolation barrier uponfailure of input or output circuitry.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Roya = 68.5 °C/IW, V; = 5.5V, T, = 150 °C, Tp = 25 °C, 232
See Figure 8-1

Is Safety input, output, or supply current(") mA
Rgja =68.5°C/W, V,=3.6V, T; =150 °C, Tp =25 °C, 507
See Figure 8-1

Ps Safety input, output, or total power(") Rgya = 68.5 °C/W, T, = 150 °C, T = 25 °C, See Figure 8-2 1826 mA

Ts Safety temperature(") 150 °C

M

The maximum safety temperature,Tg, has the same value as the maximum junction temperature, T, specified for the device. The Ig

andPg parameters represent the safety current and safety power respectively.The maximum limits of Is and Ps should not
beexceeded. These limits vary with the ambient temperature, Ta.
The junction-to-air thermal resistance, Rgp, in the table is that of a device installed on a high-K test board forleaded surface-mount
packages. Use these equations to calculate the value for each parameter:
T, =Ta + Rgya x Pwhere P is the power dissipated in the device.
Tymax) = Ts = Ta +Rgya * Ps, where T jmax) isthe maximum allowed junction temperature.
Ps =g x V|, whereV, is the maximum input voltage.
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8.9 Elect

rical Characteristics

over recommended operating conditions, typical values are at Vpp = 5V, GND1 = GNDIO, GND2 = GISOIN, V|, =3.3 V and
Ta =25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Device
VisoouT Isolated Output supply voltage | EN=Vpp, STB, TXD, IN floating 4.75 5 5.25 \%
lout Extra current available on Vpp =4.5t0 5.5V, CAN full loaded 60 Q, 20 mA
Visoout TXD toggling 5 Mbps, IN toggling 10 Mbps
Vo gﬁtp“t high voltage on OUT |\ = 5V + 10%, oy =—4 mA, IN= Vs |Vison — 0.4 v
VoL (pjiztp“t low voltage on OUT |\, ' ' 5\ + 10%, Ip, = 4 mA, IN = GND2 04| v
Iy Input current, IN IN at GND1 or V|o -25 25 HA
I Input current, EN ENat GND1 or V|o -25 25 uA
TXD TERMINAL
f Input leakage current TXD = V|p or GND1 -25 25 uA
c Input capacitance VIN_= 0.4 xsin(2xmx 1E+6 xt)+1.65V, 9 oF
Vio =33V
RXD TERMINAL
lo=-4mAfor45V<V5g<55YV, See
9?4 10 X Vio-04 V-02 Vv
lo=-2mAfor3.0V<V,g<3.6V, See [¥
90_4 10 s Vio—-0.2 Vo -0.06 \
VoH High level output voltage
lo=-1mAfor225V<V|g<275V, See [¥ Vie— 01 Via—0.04 v
9-4 io—U. o—U.
lo=-1mAfor1.71V<sV,g<1.89V, See ¥
9?4 10 s Vio—-0.1 V,o—-0.04 \
lo=4mAfor45V<V, <55V, See [¥ 94 0.2 0.4 \
lo=2mAfor3.0V<V,g<3.6V, See ¥ 94 0.07 0.2 \Y
VoL Low level output voltage lo=1mAfor2.25V=<V,p<275V, See 0035 01 Vv
9-4 ’ ’
lo=1mAfor1.71V<V,5<1.89V, See X 0.04 0.1 v
9-4 ' ’
STB Terminal
Iy Input leakage current STB = V|p or GND1 -25 25 uA
c Input capacitance VIN_= 0.4 xsin(2xmx 1E+6 xt) +1.65V, 2 oF
Vip =33V
DRIVER ELECTRICAL CHARACTERISTICS
Bus output voltage(Dominant) STB=GND1, TXD=0V, 50 Q<R <650,
P 9 ’ land C_ = open, See Figure 9-1 and Figure 2.75 4.5 \%
CANH 9.2
V
oo Bus output voltage(Dominant) STB=GND1, TXD=0V, 50 Q<R <650,
P 9 ’ land C_ = open, See Figure 9-1 and Figure 0.5 2.25 \%
CANL 9.2
Bus output voltage(recessive), |[STB=GND1, TXD = Vg and R, =
Vorec) CANH and CANL open, See Figure 9-1 and Figure 9-2 2.0 0.5xVison 3.0 v
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over recommended operating conditions, typical values are at Vpp = 5V, GND1 = GNDIO, GND2 = GISOIN, V| = 3.3 V and

Ta =25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Differential outout STB=GND1,TXD=0V,45Q<R £70Q,
utp and C_ = open, See Figure 9-1 and Figure 1.4 3.3 \%
voltage(dominant) 9-2
v Differential outout STB=GND1,TXD=0V,50 Q<R £65Q,
OD(DOM) utp and C, = open, See Figure 9-1 and Figure 15 3.0 v
voltage(dominant) 9-2
Differential output STB=GND1, TXD =0V, R =2240 Q, and 15 50 v
voltage(dominant) C, = open, See Figure 9-1 and Figure 9-2 ’ ’
Differential output TXD =VIO,R.=60Q,and C, =
v voltage(recessive) open, See Figure 9-1 and Figure 9-2 -120.0 120 mV
OPREC) I bifferential output TXD = VIO, R, = open, and C, = 500 500l my
voltage(recessive) open, See Figure 9-1 and Figure 9-2 ' ’
Bus Output Voltage, CANH, STB = V|p, R_ = open, See Figure _
VoisTe) | Standby mode 9-1 and Figure 9-2 100 100 mv
Bus Output Voltage, CANL, STB = V|0, RL = open, See Figure _
Voise) Standby mode 9-1 and Figure 9-2 100 100 mv
Bus Output Voltage, CANH- STB=V,qo, RL = open, See Figure )
Voo(ste) CANL, Standby mode 9-1 and Figure 9-2 200 200)  mv
Output symmetry (VisoiN - R, =60 Q and C, =open, TXD =V gor _
Vermoe v ey - Voean) GND1, See Figure 9-1 and Figure 9-2 400.0 4000 mv
-15V < CANH < 40V, CANL = open, and _115.0 mA
| Short circuit current steady | TXD =0V, See Figure 9-8 '
OS(5S_DOM) | state output current, dominant [-15 v < CANL < 40 V, CANH = open, and
TXD =0V, See Figure 9-8 15.0) mA
| Short circuit current steady -27 V <VBUS <32V, VBUS = CANH = 50 5.0 mA
OS(S8_REC) | state output current, recessive |CANL, and TXD = V,q, See Figure 9-8 : .
RECEIVER ELECTRICAL CHARACTERISTICS
Vem Input common mode range See Figure 9-4 and Table 9-1 -12 12 \Y
Differential input threshold -12V<sVeys12V,STB =
Vir voltage, normal mode GND1, See Figure 9-4 and Table 9-1 500.0 9000 mv
Differential input threshold _
VIT(STB) voltage, standby mode -12V< VCM <12 V, STB = V|0 400 1150 mV
Hysteresis voltage for
Vhys differential input threshold, -12V Vg <12V, STB = GND1 100 mV
normal mode
Dominant state differential
. -12V<Veys12V,STB =
VbiFF(Dom) Eglétevoltage range, normal GND1, See Figure 9-4 and Table 9-1 0.9 9 Vv
Dominant state differential )
. -12V Ve 212V, STB = Vo, See Figure
Vpirrpowm) | input voltage range, standby 9-4 and Table 9-1 1.15 9 \%
mode
Recessive state differential
. -12V<sVeys12V,STB =
VDIFF(REC) 'rgg‘éte‘m'tage range, normal | 5\n 1 See Figure 9-4 and Table 9-1 -4 05 Vv
Recessive state differential .
. -12V sVgy £12V, STB = Vo, See Figure _
VpirrREC) | input voltage range, standby 9-4 and Table 9-1 4 0.4 \%
mode
| power-off bus input leakage CANH = CANL = 5 V. Vrrs = Vi = GND1 A
OFF(LKG) | current = =5V, Vpp=Vp= 5| u
Input capacitance to ground _
Ci (CANH or CANL) XD =Vio 201 pF
Cip Differential input capacitance |TXD =V|o 10 pF
Rip Differential input resistance TXD =V|p;-12V<VCM £ +12V 40 90 kQ
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over recommended operating conditions, typical values are at Vpp = 5V, GND1 = GNDIO, GND2 = GISOIN, V| = 3.3 V and
Ta =25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Rin l(? XﬁtLr)eSiStance (CANHOr |pyp = Vo 12V s VOM £ +12 V 20 45| KkQ

Input resistance matching: (1 -
RincanHyRincane)) X 100%

Ringw) Veann =VeanL =95V -1 1 %
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8.10 Supply Current Characteristics

Typical values are at Vpp=5V, V,0=3.3V, Min/Max over recommended operating conditions, GND1 = GNDIO, GND2 =

GISOIN, Vpp = 4.5V to 5.5 V(unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Power converter disabled
Iob Power converter supply | £\ = gND1, STB, TXD, IN floating 0.23 027 mA
current
lio Logic supply current EN = GND1, STB, TXD, IN floating 0.34 0.70 mA
Supply current: Normal Mode
oo Power converter supply |ty — GND1, Bus dominant, R = 60 Q 124 211  mA
current
oo Power converter supply |y = v Bus recessive, R = 60 Q 26 46| mA
current
lop Ejr"r":r:tm”"e”er SUPPY | %D = 1Mbps 50% duty square wave, R, = 60 Q 76 123 mA
oo Zj’r"rfr:tw”"e”er SUPPlY | %D = 5 Mbps 50% duty square wave, R.= 60 Q 78 136] mA
lio Logic supply current TXD = GND1, Bus dominant, V|o = 1.71t0 1.89 V 4.3 5.5 mA
lio Logic supply current TXD = GND1, Bus dominant, Vo =2.25t0 5.5V 49 6.0 mA
lio Logic supply current TXD = Vo, Bus recessive, V|o = 1.711t0 1.89 V 3.3 5.4 mA
lio Logic supply current TXD = Vo, Bus recessive, Vio =2.25t0 5.5V 3.8 5.5 mA
lio Logic supply current TXD = 1 Mbps square wave 50% duty, Vo = 3 to 3.6V 4.4 5.3 mA
lio Logic supply current TXD = 5 Mbps square wave 50% duty, V,o = 3 to 3.6V 4.5 6.2 mA
Supply current: Standby mode
oo Power converter supply STB=V,o,R_=600Q 16 23 mA
current
lio Logic supply current STB=V|p,Vip=3t03.6V 27 3.5 mA
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8.11 Switching Characteristics

Typical specifications are at V| = 3.3V, Vpp = 5V, GND1 = GNDIO, GND2 = GISOIN, Min/Max are over recommended
operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
DEVICE SWITCHING CHARACTERISTICS
. . RL =60 Q, C|_ =100 pF, CL(RXD) =15 pF,
tPROP(LOO rTg;z'lJ‘;?%f(‘gaﬁeg;';’;;;”fougﬁ;‘:}t input rise/fall time (10% to 90%) on TXD 140 205/ s
P1) ’ =1ns; 1.71V <V,0< 5.5V, See [ 9-3
. . RL =60 Q, C|_ =100 pF, CL(RXD) =15 pF;
tprop(LOO | Total loop delay, driver input TXD to input rise/fall time (10% to 90%) on TXD 167 222| s
P2) receiver RXD, dominant to recessive =1 ns: 1.71V < V0 <5.5 V, See [ 9-3
t Mode change time, from Normal to 20 us
MODE Standby or from Standby to Normal
WK_FILTE | Fijjter time for a valid wake-up pattern 0.5 1.8 us
R
twk_TIME | g wake-up timeout value 0.8 5/ ms
out
CMTI Common mode transient immunity ;ﬁg,;[\égor GND?1, Veu = 1200 Ve, 85 100 kV/us
DRIVER SWITCHING CHARACTERISTICS
Propagation delay time, LOW to HIGH
toHR TXD edge to driver recessive (dominant 87 110
to recessive)
Propagation delay time, HIGH TO LOW R, =600 and C =100 oF: input rise/fall
toLp TXD edge to driver dominant (recessive tirlr-we (10% to 900};) on TXpD ’:1 F:ws See [ 78 105 ns
to dominant) 0-3 ’
tsk(p) pulse skew (|tpHR - tpLD]) 15
tr Differential output signal rise time 27
tr Differential output signal fall time 48
. RTERM =60 Q, C|_ = open, CSPLIT = 4.7nF,
Vsym \IZ/)rlver sy)r/l:/metry (Vorcank) + TXD = Dominant or receissive or toggling 0.9 11| VNV
O(CANL)F¥CC at 250khz, 1Mhz See [ 9-3
R. =60 Q and C, = open,
trxp_pto |Dominant time out See GUID-20200710-SSO0I-JPX8-LTFT- 1.2 3.8 ms
RNRQCRR6XDXR
RECEIVER SWITCHING CHARACTERISTICS
Propagation delay time, bus dominant to
torH recessive transition to RXD high output 90 115 ns
(dominant to recessive)
Propogation delay time, bus recessive to !
topL dominant transition to RXD low output Cu(rxp) = 15 pF, See [ 9-5 80 105 ns
(recessive to dominant)
tr Output signal rise time(RXD) 1 ns
tr Output signal fall time(RXD) 1 ns
FD TIMING PARAMETERS
_— . . RL =60 Q, C|_ =100 pF, CL(RXD) =15 pF,
Bit time on CAN bus output pins with input rise/fall time (10% to 90%) on TXD 435 530 ns
tam(rxp) = 500 ns =1 ns, See [¥ 9-6
tsiTgUs) ’
. . . R =60 Q, C|_ =100 pF, CL(RXD) =15 pF;
Bit time on CAN bus output pins with input rise/fall time (10% to 90%) on TXD 155 210/ ns
tair(rxp) = 200 ns =1 ns, See [ 9-6
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Typical specifications are at Vo = 3.3V, Vpp = 5V, GND1 = GNDIO, GND2 = GISOIN, Min/Max are over recommended
operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
o . . R =60 Q, C|_ =100 pF, CL(RXD) =15 pF;
tB't time ‘i”;géasbus output pins with input rise/fall time (10% to 90%) on TXD 400 550| ns
t BIT(TXD) = =1 ns, See [¥ 9-6
BIT(RXD)
e . . RL =60 Q, C|_ =100 pF, CL(RXD) =15 pF,
tB't time an'gg(ﬁsbus output pins with input rise/fall time (10% to 90%) on TXD 120 220 ns
BIT(TXD) =1 ns, See [¥ 9-6
R, =60 Q, C|_ =100 pF, CL(RXD) =15 pF;
Receiver timing symmetry with tg;r(rxp) = |input rise/fall time (10% to 90%) on TXD 65 40 ns
500 ns =1 ns; AtREC = tBIT(RXD) - tBIT(BUS)v
See [¥] 9-6
AtREC
RL =60 Q, C|_ =100 pF, CL(RXD) =15 pF,
Receiver timing symmetry with tgi7(txp) = |input rise/fall time (10% to 90%) on TXD 45 15 ns
200 ns =1 ns; AtREC = tBlT(RXD) - tBIT(BUS)v
See [¥] 9-6
GPIO Channel
tpLh, tpHL | Propagation delay time 1 25 ns
PWD Pulse Width distortion, |tp 4- tpHL| 3.5 10 ns
tr Output signal rise time 22 5 ns
t Output signal fall time 22 5 ns
8.12 Insulation Characteristics Curves
600 2000
_ 313125 1800
z 500 < 1600
s a0 % 1400
£ 2 1200
o o
2 300 g 1000
£ ;E— 800
% 200 2 600
‘c‘ni 100 3 400
200
0 0
0 50 100 150 200 0 50 100 150 200
Ambient Temperature (°C) Ambient Temperature (°C)
8-1. Thermal Derating Curve for Limiting Current 8-2. Thermal Derating Curve for Limiting Power
per VDE per VDE
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8.13 Typical Characteristics

VDD = V|o , VISOIN = VISOOUT! CL(RXD) =15 pF , R|_ =60 Q, TA = 25°C unless otherwise noted.

Temperature (°C)

Vpp=5V STB = Low VISOOUT =5V

8-7. V|o; Non-standby Current vs Temperature

Temperature (°C)
VDD =5V STB = Low VISOOUT =5V

C_ =100 pF

82 82
— Vpp=4.5V —— 250kbps
80 | — Vop=5V —] 80 || — 500kbps
— — Vpp=5.5V — _ — 1Mbps
< —| < —— 2Mbps L
E 78 — E 78 — 5Mbps
5 - 5 /
g 76 E 76 /
= 74 | —] > 74 " /
E_ o i
Q |_— a /
> " >
2 T | 2 72 il ///
9 72 8 =
z /// ///
70 L — = 7 //
—_—T 6 /
68
0 05 1 15 2 25 3 3.5 4 45 5 -40  -20 0 20 40 60 80 100 120 140
Data Rate (Mbps) Temperature (°C)
Visoour =5V STB = Low Vop=5V  STB=Low Visoour=5V
8-3. Vpp Supply Current vs Datarate 8-4. Vpp Supply Current vs Temperature
5.0 5.5
— Vip=1.8V 53| — IN=Low L
48— Vio=2.5vV — IN=High —
— — V|O=3.3V —_ 5.1
€ 46| V0TV — T . |
:‘C’ //// [ = /
g 4.4 — | —T g 4.7
3| T 3 a5
> ] >
§ 4.2 § 43
2 4.0 (’é 4.1
38 37 —]
35
3.6 .
0 0.5 1 15 2 25 3 35 4 45 5 -40  -20 0 20 40 60 80 100 120 140
Data Rate (Mbps) Temperature (°C)
Visoout =5V STB = Low Vpp=5V  STB=High Visoour=5V
8-5. V|0 Supply Current vs Datarate 8-6. V|o Standby Current vs Temerature
52 155
—— 250kbps ¢ — Vio=1.8V v
— —— 500kbps — V|p=2.5V
< 50— 1mbps - 150 | — Vi0=3.3V o
= —— 2Mbps /; —— Vio=5V / z
5 4s||— owees F 2
3 / / < 145
2 46 " ~ § e /
g / // ‘é_ 140 = /
s 44 S | //
S 42 =
4.0 130
40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140

8-8. Loop Delay (Recessive to Dominant) vs Temperature
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8.13 Typical Characteristics (continued)

VDD = V|o , VISOIN = VISOOUT! CL(RXD) =15 pF , R|_ =60 Q, TA = 25°C unless otherwise noted.

8-11. Receiver differential threshold voltage vs Temperature

185 2.35
h— V|o=1 .8V
— Vio=2.5V d [~~~
— V0=3.3V ///
180 — Vio=5V / ; 2.30
= / / < \
2 175 a 225 \\
E ] / 2 \
Q
S / /
<} //
-
170 ] 2.20
— % N
//
/
165 2.15
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vpp=5V STB=Low Visoout=5V Vpp =5V STB = Low
Cu =100 pF 8-10. Dominant state differential output voltage vs
8-9. Loop Delay (Dominant to Recessive) vs Temperature Temperature
800 2.230
700 2.225 \\
2.220 AN
600 \
2.215
__ 500 -
E — VITR = 2.210
£ 400 — VITF o
£ — Vhys g 2205 N
300 2.200
200 2.195
100 2.190 I
2.185
0 40 -20 0 20 40 60 80 100 120 140
-40 -20 0 20 40 60 80 100 120 Temperature (°C)
Temperature (°C
P ) Vpp =5V STB = Low
Vpp =5V STB = Low

8-12. Dominant Timeout vs Temperature

8-13. Glitch Free Power Up on VDD

8-14. Typical TXD, RXD, CANH and CANL Waveforms at 500

kbps
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8.13 Typical Characteristics (continued)

VDD = V|o , VISOIN = VISOOUT! CL(RXD) =15 pF , R|_ =60 Q, TA = 25°C unless otherwise noted.

8-15. Typical TXD, RXD, CANH and CANL Waveforms at 2
Mbps

8-16. Typical TXD, RXD, CANH and CANL Waveforms at 5
Mbps
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9 Parameter Measurement Information

locanm)

Oor
Visoin

locant)

I Vocant )lVO(CANH)
GND1 GND2

9-1. Driver Voltage, Current and Test Definitions

VOD§ R Vocann) + Vorcant)
2
V,

oc

Dominant

— — — — ~ 35V — — Vo (cann)
Recessive ~ 25V
— — — =2 1.5V — —Vo(any

9-2. Bus Logic State Voltage Definitions

y Vce
CANH Vi } Vee/2 Vee/2
|
- \ B oV

TXD § R, Vo| - ¢ ‘
L '
CANL tPLH—» e tPHLM e
TV | Vo)
|
(SEE NOTEA)
Vo)

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty
cycle,tr<6 ns, tf <6 ns, ZO =50 Q.
B4 9-3. Driver Test Circuit and Voltage Waveforms

CANH

Vicanny + Viean)

Vic =
Ic 2

Vicant)

Vicant)

v GND2 GND1

Ed 9-4. Receiver Voltage and Current Definitions
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CANH | |
© 3.5V
o0 RXD +——
CANL / 1.5V
Vi VoI ——Cirp)
(SEE NOTEA) 1.5V
I , GND 2 GND 1

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
t,<6ns, <6 ns,Zo=50Q.

9-5. Receiver Test Circuit and Voltage Waveforms

# 9-1. Receiver Differential Input Voltage Threshold Test

INPUT OUTPUT

Veann Veane Viol RXD
115V 125V 1000 mV L

125V 1.5V 1000 mV L
-8.55V -9.45V 900 mv L Vou
945V 8.55V 900 mV L
-8.75V -9.25V 500 mV H

9.25V 8.75V 500 mV H
-11.8V -12.2V 400 mV H Vou
122V 1.8V 400 mV H

Open Open X H

TXD
CANH 30%
* |
TXD L } 5x teir
Vi —(Q Ru T C. ‘“—PN—N
O .
CANL
Voirr
”””” Von
70%
|
RXD ! \
I \ o
I teirmxo) | 30%
‘4—»} - VoL
Eq 9-6. t, oop and CAN FD Timing Parameter Measurement
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v, (see Note A) CANH

GND1

----Visoin

TXD_DTO

A. The input pulse is supplied by a generator having the following characteristics: t, < 6 ns, t< 6 ns, Zo = 50 Q.

9-7. Dominant Time-out Test Circuit and Voltage Waveforms

TXD

Veus

ov
GND2
ov
Vaus
9-8. Driver Short-Circuit Current Test Circuit and Waveforms
Vio Visoin (Comnectedto Visoour on PCB)
i
Vio 10 pF 0.1 pF 0.1 uF 10 uF
CANH ;-;; .
S 1 GND1 TXD 600 Vo or VoL
j) o CANL -
GND1
_ RXD /_IT
+ _LCL STB \D—
Vou or VoL 15 pr™
- GND1 GND2
)
:; + VCM - /77
B9 9-9. Common-Mode Transient Immunity Test Circuit
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Input Generator
(See Note A)

Isolation Barrier

—————————— Veal
out Vi - 50% K 50%
! ' ov
| |
tPLH —b e —» et
—CL | |
VO /\See Note B : | Yy S — [ :_ _____ VOH
v 50% | 90% 50%
© ; 10% |
. -1
L L
t—b — —> et

Copyright © 2016, Texas Instruments Incorporated

A. V¢ and Vo refers to the power supplies Vg and V goin, respectively. C. = 15 pF and The input pulse is supplied by a generator
having the following characteristics: PRR < 50 kHz, 50% duty cycle, t, < 3 ns, t; < 3ns, Zg = 50 Q. At the input, 50 Q resistor is required
to terminate Input Generator signal. It is not needed in actual application.

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

Bg 9-10. Switching Characteristics Test Circuit and Voltage Waveforms
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10 Detailed Description
10.1 Overview

The ISOW1044 has signal isolation channels, power isolation with integrated transformer and CAN transceiver
all integrated in one package. ISOW1044 supports maximum signaling rate up to 1Mbps for CAN, and 5 Mbps
for CAN FD. Functional Block Diagram shows functional block diagram of ISOW1044.

10.2 Power Isolation

The integrated isolated DC-DC converter uses advanced circuit and on-chip layout techniques to reduce
radiated emissions and achieve upto 47% typical efficiency. The integrated transformer uses thin film polymer as
the insulation barrier. In case bus communication is not needed, the DC-DC converter can be switched off using
EN pin to save power. The output voltage, V|soout, is monitored and feedback information is conveyed to the
primary side through a dedicated isolation channel. The duty cycle of the primary switching stage is adjusted
accordingly. The fast feedback control loop of the power converter ensures low overshoots and undershoots
during load transients. Undervoltage lockout (UVLO) with hysteresis is integrated on the V|q, Vpp and V| soout
supplies which ensures robust fails-safe system performance under noisy conditions. An integrated soft-start
mechanism ensures controlled inrush current and avoids any overshoot on the output during power up.

10.3 Signal Isolation

The integrated signal isolation channels for CAN tranceiver and GPIIO employ an ON-OFF keying (OOK)
modulation scheme to transmit the digital data across a silicon-dioxide based isolation barrier. The transmitter
sends a high frequency carrier across the barrier to represent one state and sends no signal to represent the
other state. The receiver demodulates the signal after signal conditioning and produces the output through a
buffer stage. The signal-isolation channels incorporate advanced circuit techniques to maximize the CMTI
performance and minimize the radiated emissions from the high frequency carrier and IO buffer switching.
10-3 shows a functional block diagram of a typical signal isolation channel.

In order to keep any noise coupling from power converter away from signal path, power supplies on side1 for
power converter (Vpp) and signal path(V,g) are kept separate. Similarly on side2, power converter output
(Visoout ) needs to be connected to power supply for CAN (V|soin) externally on PCB. For more details, refer to
Layout guidelines section.

10.4 CAN Transceiver

The ISOW1044 device includes a digitally isolated CAN transceiver that offers +58-V DC bus fault protection and
+12-V common-mode voltage range. The device supports up to 5-Mbps data rate in CAN FD mode allowing
much faster transfer of payload compared to classic CAN. The power converter operates from a 5-V supply on
side 1 (Vpp) and a 5-V supply on side 2 (V,soouT)- The logic supply V|g on side 1 can operate from 1.71-V up to
5.5-V. This wide V,o supply range is of particular advantage for applications operating in harsh industrial
environments because the low voltage on side 1 enables the connection to low voltage microcontrollers for
power conservation, whereas the 5 V on side 2 maintains a high signal-to-noise ratio of the bus signals.

The ISOW1044 supports a standby mode and remote BUS Wake-UP (WUP). The STB pin can be supplied from
either the system processor or from a static system voltage source. In standby mode, the CAN driver and main
receiver are switched off and bidirectional CAN communication is not possible. The DC-DC converter, low-power
receiver, and bus monitor circuits are still enabled to allow for RXD wake-up requests via the CAN bus. The CAN
bus pins are weakly pulled to GND in this mode. If normal mode is the only intended mode of operation than the
STB pin can be tied directly to GND.

10.4.1 Remote Wake Request via Wake-Up Pattern (WUP) in Standby Mode

The ISOW1044 supports a remote wake-up request that is used to indicate to the host controller that the bus is
active and the node should return to normal operation.

The device uses the multiple filtered dominant wake-up pattern (WUP) from the 1ISO 11898-2:2016 standard to
qualify bus activity. Once a valid WUP has been received, the wake request is indicated to the controller by a
falling edge and low period corresponding to a filtered dominant on the RXD output of the ISOW1044.
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The WUP consists of a filtered dominant pulse, followed by a filtered recessive pulse, and finally by a second
filtered dominant pulse. The first filtered dominant initiates the WUP, and the bus monitor then waits on a filtered
recessive; other bus traffic does not reset the bus monitor. Once a filtered recessive is received the bus monitor
is waiting for a filtered dominant and again, other bus traffic does not reset the bus monitor. Immediately upon
reception of the second filtered dominant the bus monitor recognizes the WUP and drives the RXD output low
every time an additional filtered dominant signal is received from the bus.

For a dominant or recessive to be considered filtered, the bus must be in that state for more than the tyk riLTER
time. Due to variability in twk rTer the following scenarios are applicable. Bus state times less than
twk_FILTER(MIN) @re never detected as part of a WUP and thus no wake request is generated. Bus state times
between twk_riLTERMINY @Nd twk_ FILTER(MAX) May be detected as part of a WUP and a wake-up request may be
generated. Bus state times greater than twk_riLTER(MAX) @re always detected as part of a WUP, and thus a wake
request is always generated. See [X| 10-1 for the timing diagram of the wake-up pattern.

The pattern and twk_riLTer time used for the WUP prevents noise and bus stuck dominant faults from causing
false wake-up requests while allowing any valid message to initiate a wake-up request.

The I1ISO 11898-2:2016 standard has defined times for a short and long wake-up filter time. The tyk FiLTER timMing
for the device has been picked to be within the minimum and maximum values of both filter ranges. This timing
has been chosen such that a single bit time at 500 kbps, or two back-to-back bit times at 1 Mbps triggers the
filter in either bus state. Any CAN frame at 500 kbps or less would contain a valid WUP.

For an additional layer of robustness and to prevent false wake-ups, the device implements a wake-up timeout
feature. For a remote wake-up event to successfully occur, the entire WUP must be received within the timeout
value t < tywk Timeout- If not, the internal logic is reset and the transceiver remains in its current state without
waking up. The full pattern must then be transmitted again, conforming to the constraints mentioned in this
section. See [¥ 10-1 for the timing diagram of the wake-up pattern with wake timeout feature.

| .
———M Wake Up Pattern (WUP) received in t < twk_timeout >} Bus Wake via RXD
I
|
I
|
I
|
I
|
I
|
|
i
|
I
|
I
|
|
I
|
1
|
I
|
I
|

Request

E—

Filtered
Dominant

Filtered
Recessive

Filtered

Waiting for .
Dominant

Waiting for
Filtered

|
|

Filtered i
Dominant |
|

|

|

|

|
|
! |
! |
! |
! f |
} Recessive |

|
! |
! |
! |

Bus Vi

L [ Sy R
|

|

r-— 2 tw_FILTER —

- ctwcren  — W ‘u— 2wk ren — W —  twrer P
| |

RXD t Filtered Dominant RXD Output t

|
|
———— Bus Wake Via RXD Requests —————»

E 10-1. Wake-Up Pattern (WUP) with tWK_TIMEOUT
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10.5 Functional Block Diagram

Vio Vison
|
|
IN — » ouT
TXD /__I_\/—'\ > L ——
T8 | —1 — CANH
| ’ CANL
RXD —— 4 ——
|
|
GNDIO — | % #‘
|
: GISOIN
Voo ——1 | Visoout
| A
VSIN
EN/FLT DC-DC Primary DC-DC Secondary
GND1 | GND2

Galvanic Isolation
Barrier

10-2. Block Diagram

Transmitter Receiver

SiO2 based |>

Capacitive RX Signal Envelope | RXOUT
Isolation Conditioning Detection
Barrier

|
|
4
- B —
|
|

S |

Carrier signal through
isolation barrier

00K

TXIN Modulation

TX Signal
Conditioning

Emissions
Oscillator  [—— Reduction
PR Techniques

RX OUT

B 10-3. Signal Isolation channel

10.6 Feature Description
10.6.1 CAN Bus States

The CAN bus has two logical states during operation: recessive and dominant. A dominant bus state occurs
when the bus is driven differentially and corresponds to a logic low on the TXD and RXD pins. A recessive bus
state occurs when the bus is biased to V¢c/2 via the high-resistance internal input resistors (R)y) of the receiver
and corresponds to a logic high on the TXD and RXD pins.

A dominant state overwrites the recessive state during arbitration. Multiple CAN nodes may be transmitting a
dominant bit at the same time during arbitration, and in this case the differential voltage of the bus is greater than
the differential voltage of a single driver.

The ISOW1044 transceiver implements a standby (STB ) mode which enables a third bus state where the bus
pins are weakly biased to ground via the high resistance internal resistors of the receiver.
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—+ Normal Mode Standby Mode

CANH

Typical Bus Voltage

Recessive Dominant Recessive

I
I
I
I
I
I
I
I
I
I
I
I
I
I
T
I Time, t
I

10-4. Bus States (Physical Bit Representation)

CANH AN |
2.5V A
Bias RXD
Unit J_B
GND
CANL AVAVAY,

10-5. Simplified Recessive Common Mode Bias and Receiver

A. A -Normal Mode B - Standby Mode
10.6.2 Digital Inputs and Outputs: TXD (Input) and RXD (Output)

The Vg supply for the isolated digital input and output side of the device can be supplied by 1.8-V, 2.5-V, 3.3-V,
and 5-V supplies and therefore the digital inputs and outputs are 1.8-V, 2.5-V, 3.3-V, and 5-V compatible.

10.6.3 TXD Dominant Timeout (DTO)

The TXD DTO circuit prevents the transceiver from blocking network communication in the event of a hardware
or software failure where the TXD pin is held dominant longer than the timeout period, ttxp pto. The DTO circuit
timer starts on a falling edge on the TXD pin. The DTO circuit disables the CAN bus driver if no rising edge
occurs before the timeout period expires, which frees the bus for communication between other nodes on the
network. The CAN driver is activated again when a recessive signal occurs on the TXD pin, clearing the TXD
DTO condition. The receiver and RXD pin still reflect activity on the CAN bus, and the bus terminals are biased
to the recessive level during a TXD dominant timeout.
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TXD fault stuck dominant Fault is repaired and transmission
y Example: PCB failure or bad software y capability is restored
TXD | | | | | | ‘ | i
. l———t o——p
(driver) e iDriver disabled freeing bus for other nodes

Normal CAN Bus would be stuck dominant, blocking communication for the
communication whole network but TXD DTO prevents this and frees the bus for

communication after the trxp pro time.

B Iy B [ w—— U
sid LT L L

Communication from Communication from
other bus nodes repaired nodes

RXD
(receiver)

Communication from Communication from Communication from
local node other bus nodes repaired nodes

Ed 10-6. Example Timing Diagram for TXD DTO

b2
The minimum dominant TXD time (trxp pto) allowed by the TXD DTO circuit limits the minimum
possible transmitted data rate of the device. The CAN protocol allows a maximum of eleven
successive dominant bits (on TXD) for the worst case, where five successive dominant bits are
followed immediately by an error frame. This, along with the tyxp pto minimum, limits the minimum
data rate. Calculate the minimum transmitted data rate with = 1.

Minimum Data Rate = 11/ trxp pto Q)

10.6.4 Power-Up and Power-Down Behavior

The ISOW1044 has built-in under-voltage lockout (UVLO) on all supplies (Vpp, Vio and V|soouT) With positive-
going and negative-going thresholds and hysteresis. Both the power converter supply (Vpp) and Logic supply
(Vo) need to be present for the device to work. If either of them is below its UVLO, both the signal path and the
power converter are disabled.

Assuming V|g is above its UVLO+, when the Vpp voltage crosses the positive-going UVLO threshold during
power-up, the DC-DC converter initializes and the power converter duty cycle is increased in a controlled
manner. This soft-start scheme limits primary peak currents drawn from the Vpp supply and charges the V|soout
output in a controlled manner, avoiding overshoots. CAN BUS is in high impedance state in this duration. When
the UVLO positive-going threshold is crossed on the secondary side V|soout pin, the feedback channel starts
providing feedback to the primary controller. The regulation loop takes over and CAN drive output, Received
data output (RXD) and gneral purpose logic channel (OUT) take their respective states defined by the inputs to
the device i.e. Standby (STB), Driver data to be transmitted TXD, and general purpose logic input IN
respectively. Designers should consider a sufficient time margin (typically 5 ms with 10-yF load capacitance) to
allow this power up sequence before any usable system functionality.

When either of Vpp or Vg is lost, the primary side DC-DC controller turns off when the UVLO lower threshold is
reached. The V|gooyt capacitor then discharges depending on the isolation channels and BUS load.

10.6.5 Protection Features

The ISOW1044 device has multiple protection features to create a robust system level solution.
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» The first feature is an Enable/Fault protection feature. This EN/FLT pin can be used as either an input pin to
enable or disable the integrated DC-DC power converter or as an output pin which works as an alert signal if
the power converter is not operating properly. In the /Fault use case, a fault is reported if Vpp > 7 V, Vpp < 2.5
V, or if the junction temperature >170°C. When a fault is detected, this pin will go low, disabling the DC-DC
converter to prevent any damage.

2 5kQ EN/FLT Powers Down CAN Transceiver
MCU OUTPUT AN and DC-DC Converter.
la <1 mA Typical

MCU INPUT

Fault Reported If
:Il I Vpp <25V
l I Voo >7V

Junction Temp > 170° C

A4

10-7. EN Fault Pin Diagram

* An over-voltage clamp feature is present on V,sgoyut Which will clamp the voltage at 6 V if there is an increase
in voltage seen. For device reliability, it is recommended that V|soouT stays lower than the over-clamp voltage
for device reliability.

» Over-Voltage Lock Out (OVLO) on Vpp will occur when a voltage higher than 7 V on Vpp is seen. At OVLO,
the device will go into a low power state and the EN/FLT pin will go low.

* In cases of overload or short on power converter output V,sooyt, maximum duty cycle of power converter is
limited. In cases of driver bus short circuit due to the external power supply cable shorting to the bus cable,
short circuit current protection on CAN chip restricts the bus current to £115 mA maximum.

» Thermal protection is also integrated to help prevent the device from getting damaged under such scenarios.
An increase in the die temperature is monitored and the device is disabled when the die temperature
becomes 165 °C (typical), thus disabling the short condition. The device is re-enabled when the junction
temperature becomes 155 °C (typical). If an overload or output short-circuit condition prevails, this protection
cycle is repeated. Care should be taken in the system design to prevent repeated or prolonged exposure to
bus shorts as this exposes the device to high junction temperatures for extreme amounts of time affecting
device reliability.

10.6.6 Floating Pins, Unpowered Device

The ISOW1044 is designed to be ideal passive or no load to the CAN bus if it is unpowered. The bus pins
(CANH, CANL) have extremely low leakage currents when the device is unpowered to avoid loading down the
bus which is critical if some nodes of the network are unpowered while the rest of the of network remains in
operation.

The device has internal pull-ups on critical pins (TXD and STB) which places the device into known states if the
pin floats. This internal bias should not be relied upon by design though, especially in noisy environments, but
instead should be considered a failsafe protection feature. When a CAN controller supporting open drain outputs
is used, an adequate external pull-up resistor must be used to ensure that the TXD output of the CAN controller
maintains adequate bit timing to the input of the CAN transceiver. See % 10-3 for more details.

10.6.7 Glitch-Free Power Up and Power Down

Communication on the bus that already exist between a master node and slave node in a CAN network must not
be disturbed when a new node is swapped in or out of the network. No glitches on the bus should occur when
the device is:

* Hot plugged into the network in an unpowered state
* Hot plugged into the network in a powered state and recessive state
» Powered up or powered down in a recessive state when already connected to the bus

The ISOW1044 device meets above criteria and does not cause any false data toggling on the bus when
powered up or powered down in a recessive state with supply ramp rates >= 50 us.
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10.7 Device Functional Modes
# 10-1 lists the supply configuration for these devices:

£ 10-1. Supply configuration Function Table

INPUTS OUTPUTS
Vbp Vio EN/FLT Ak OUJ :LJE)(CANHI RXD Visoout @
< VbpuvLo+) >ViouvLo+) X High-Z (DZ?:S?SIJIth) OFF
>Vpp(uvLo+) <ViowuvLo+) X High-Z (DF;?:SI?ﬂ\i/gh) Invalid Operation
5V 171V1t0 55V H or Open Per De‘”"%’}"[‘)’de M and Mirrors Bus 5V
5V 1.71Vt0 55V L High-Z Recessive OFF

(Default High)

(1) At Normal mode (STB = L), BUS OUTPUT follows TXD. Otherwise if at Standby mode (STB = H or Open), BUS OUTPUT is High-Z.
(2)  Visoour shorted to V goiy on PCB. GND2 and GISOIN pins are shorted together and EN/FLT = High.

7% 10-2 shows the different driver functional modes:

R 10-2. Driver Functional Table

INPUTS OUTPUTS
Vpp (! Vio EN/FLT |STB INPUT TXD CANH @) CANL ® DRIVEN BUS STATE
: L H L Dominant
H or Open H or Open z z Recessive
PU PU H or Open X Hi-z Hi-Z Weak pull-down to
ground
L X X Hi-Z Hi-Z Weak pull-down to
ground
PD PU X X X Hi-Z Hi-Z Weak pull-down to
ground
PU PD® X X X Invalid Operation

(1) PU=Powered up, PD=Powered down; H=high level; L=Low level; X=Irrelevant; Z = common-mode (recessive) biased to V,soin/2 , Hi-
Z=High impedance state

(2) A strongly driven input signal on TXD can weakly power the floating Vo through an internal protection diode and cause an
undetermined output.

(3) Visoour shorted to Vigoiny on PCB and GND2 and GISOIN pins are shorted together and EN/FLT = High

At Normal mode (STB = L), the CAN outputs follow the logic states at data input, TXD. A logic low at the TXD
input causes the CAN output to go dominant. Therefore the differential output voltage defined by = 2 is positive.
A logic high at the TXD input causes the CAN BUS to go recessive. Therefore the differential output voltage
defined by 3\ 2 is negative.

Vob = VeanH — Veant (2)

At Standby mode (STB = H or Open), both outputs go to the high-impedance (Hi-Z) state. The logic state at the
TXD pin is irrelevant when this mode. The driver is disabled (bus outputs are in the Hi-Z) by default when the
STB pin is left open. The TXD pin has an internal pullup resistor.

7% 10-3 shows the different receiver functional modes:

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 29

Product Folder Links: ISOW1044
English Data Sheet: SLLSFF7


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/isow1044?qgpn=isow1044
https://www.ti.com/ja-jp/lit/pdf/JAJSLI4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLI4A&partnum=ISOW1044
https://www.ti.com/product/ja-jp/isow1044?qgpn=isow1044
https://www.ti.com/lit/pdf/SLLSFF7

ISOW1044

JAJSLI4A — MAY 2021 — REVISED DECEMBER 2021

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

# 10-3. Receiver Functional Table

INPUTS OUTPUT
CAN DIFFERENTIAL
Vpp M Vio EN/FLT STB INPUTS Vp = Vcann- BUS STATE RXD )
Veane
Vp>09V Dominant L
L 0.5V<Vp<09V Undefined Undefined
Vp<0.5V Recessive H
PU PU H or Open Vip>1.15V Dominant
H or Open 04V<Vp<115V Undefined H (L if a remote wake
event occurred)
Vip<04V Recessive
X Open (Vip=0V) Open H
L X X X Hi-Z
PD PU X X X X Hi-Z
PU PD®@ X X X X Invalid Operation

(1) PU=Powered up, PD=Powered down; H=high level; L=Low level; X=Irrelevant; Hi-Z=High impedance state

(2) A strongly driven input signal on TXD can weakly power the floating VIO through an internal protection diode and cause an
undetermined output.
(3) Visoour shorted to V goin on PCB. GND2 and GISOIN pins are shorted together and EN/FLT = High

At Normal mode (STB = L), the receiver output, RXD, goes low when the differential input voltage defined by =
3 is greater than the positive input threshold, V|1.. The receiver output, RXD, goes high when the differential
input voltage defined by =\ 3 is less than the negative input threshold, Vt_ . If the Vp voltage is between the V1.
and V|1_ thresholds, the output is indeterminate.

Vip = VeanH — Veant (3)

At Standby mode (STB = H or Open), RXD output goes high and if a remote wake-up event occurs, it goes low.

Other device feature functional states are shown in Z 10-4 and % 10-5 below:

# 10-4. DC-DC Converter Enable/Disable

INPUTS OUTPUT
Vbp Vio EN/FLT Visoout
PU PU H or Open 5V
PU PU L OFF
# 10-5. General Purpose Logic Input/Output
INPUTS OUTPUT
CommentsComments
Vpp () @ Vio EN/FLT IN ouT
H H Output channel assumes
H or Open L L logic state governed by IN
PU PU
Open L Default state
L X Hi-Z Device is in disabled state
PD PU X X Hi-Z when either of Vpp or V|g is
PU PD X X Invalid Operation missing

(1) PU = Powered Up; PD = Powered Down; H = Logic High; L= Logic Low; X = Irrelevant, Hi-Z = High Impedance (OFF) state
(2)  Visoout shorted to V,gony on PCB. GND2 and GISOIN pins are shorted together and EN=High
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10.8 Device I/0 Schematics

TXD, STB

Vio Vio Vio Vio

TXD, STB

GNDIO GNDIO

EN/FLT

Vio Vio Vio Vio

EN/FLT

GND1

ﬁ RXD

— GNDIO

ouT
Vison

_|
_|

— GISOIN

B 10-8. Device I/0 schematics
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11 Application and Implementation

b2
Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl's customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

11.1 Application Information

The ISOW1044 device can be used with other components from Texas Instruments such as a microcontroller
and a linear voltage regulator to form a fully isolated CAN interface. Typically two power supplies isolated from
each other are needed to power up both sides of Isolated CAN device. Due to the integrated DC-DC converter in
the device, the isolated supply is generated inside the device that can be used to power isolated side of the CAN
device and peripherals on isolated side, thus saving board space.

11.2 Typical Application

The ISOW1044 device is suitable for applications that have limited board space and desire more integration. It is
also suitable for very high voltage applications, where power transformers meeting the required isolation
specifications are bulky and expensive. The device can be used in applications with a host micro-controller or
FPGA that includes the link layer portion of the CAN protocol. 11-1 shows a typical application configuration
for 5 V controller applications. The bus termination is shown for illustrative purposes. The ISOW1044 device
meets 8 kV contact ESD (Electrostatic discharge) per IEC 61000-4-2 standalone with no external components
on bus. If the application requires the usage of Common mode choke (CMC) , then use of Transient voltage
suppressor (TVS) is a must to achieve 8kV IEC ESD.

4.7k |
s Extra current
! ~"
FB i WEGE Vo ]20 O.1uF 10uF 20mA
° | o — Other field
0-1uF 6 N L —— circuitry
Vio ?mmo |  cisonN v ;
| GISOIN| 16
4
GPIO1 »{STB | 17 seeeeeeieeeeaan, +
MCU GISOIN A :
ISOW1044 Optional : :
XD | TXD : cANH 1S ¢ 3 Termination® | : :
RXD 5 RXD : : CAN S
| CANL|18 BUS :
ePio2l ¢ :
—L1 Iin | 14
ouT F—
DGND _Tlne | g et
—IN psy | VSIN
FB FB
PE 5V E’ﬂg Voo | Visoout 12
GND - 10enD1 : anp2|11
| 10uF 1puF  10nF T 10nF 1pF 10pF
— | : :
= Galvanic :Optional bus protection :

Isolation Barrier

Notes:

1. Keep 10 nF bypass capacitors close to Vpp and Visoout pins (< 1 mm) for optimum Radiated emissions performance
2. GND1 and GNDIO need be shorted directcly. GND2 and GISOIN need be shorted directly, or through ferrite beads.
3. All GISOIN pins (pin 15, 16, 17) need be shorted on PCB for optimum IEC-ESD performance.

4. Vg and Visooutr Mmust be shorted on PCB.

11-1. Application circuit for ISOW1044
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11.2.1 Design Requirements

Unlike an optocoupler-based solution, which requires several external components to improve performance,
provide bias, or limit current, the ISOW1044 device only requires external bypass capacitors to operate as
shown in above application diagram.

Because of very-high current flowing through the device Vpp and V soout supplies, higher decoupling capacitors
typically provide better noise and ripple performance. Although a 10-uF capacitor is adequate, higher decoupling
capacitors (such as 47 uF) on both the Vpp and Visoout pins to the respective grounds are strongly
recommended to achieve the best performance.

11.2.2 Detailed Design Procedure
11.2.2.1 Bus Loading, Length and Number of Nodes

The ISO 11898-2 Standard specifies a maximum bus length of 40 m and maximum stub length of 0.3 m.
However, with careful design, users can have longer cables, longer stub lengths, and many more nodes to a
bus. A large number of nodes requires transceivers with high input impedance such as the ISOW1044
transceiver.

Many CAN organizations and standards have scaled the use of CAN for applications outside the original ISO
11898-2 Standard. These organizations and standards have made system-level trade-offs for data rate, cable
length, and parasitic loading of the bus. Examples of some of these specifications are ARINC825, CANopen,
DeviceNet, and NMEA2000.

The ISOW1044 device is specified to meet the 1.5-V requirement with a 50-Q load, incorporating the worst case
including parallel transceivers. The differential input resistance of the device is a minimum of 30 kQ. If 100
ISOW1044 transceivers are in parallel on a bus, this requirement is equivalent to a 300-Q differential load worst
case. That transceiver load of 300 Q in parallel with the 60 Q gives an equivalent loading of 50 Q. Therefore, the
ISOW1044 device theoretically supports up to 100 transceivers on a single bus segment. However, for CAN
network design margin must be given for signal loss across the system and cabling, parasitic loadings, network
imbalances, ground offsets and signal integrity, therefore a practical maximum number of nodes is typically much
lower. Bus length may also be extended beyond the original ISO 11898 standard of 40 m by careful system
design and data-rate tradeoffs. For example, CAN open network design guidelines allow the network to be up to
1 km with changes in the termination resistance, cabling, less than 64 nodes, and a significantly lowered data
rate.

This flexibility in CAN network design is one of the key strengths of the various extensions and additional
standards that have been built on the original ISO 11898-2 CAN standard. Using this flexibility requires the
responsibility of good network design and balancing these tradeoffs.

11.2.2.2 CAN Termination

The ISO11898 standard specifies the interconnect to be a single twisted pair cable (shielded or unshielded) with
120-Q characteristic impedance (Zp). Resistors equal to the characteristic impedance of the line should be used
to terminate both ends of the cable to prevent signal reflections. Unterminated drop-lines (stubs) connecting
nodes to the bus should be kept as short as possible to minimize signal reflections. The termination may be in a
node, but if nodes are removed from the bus, the termination must be carefully placed so that it is not removed
from the bus.
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Node 1 Node 2 Node 3 Node n
(with termination)
MCU or DSP MCU or DSP MCU or DSP MCU or DSP
CAN CAN CAN CAN
Controller Controller Controller Controller
CAN CAN CAN CAN
Transceiver Transceiver Transceiver Transceiver
RTE?M
! ! | a—

. : . A\
RTERM //
\ A

B 11-2. Typical CAN Bus

Termination may be a single 120-Q resistor at the end of the bus, either on the cable or in a terminating node. If
filtering and stabilization of the common-mode voltage of the bus is desired, then split termination can be used
as below termination concepts. Split termination improves the electromagnetic emissions behavior of the
network by eliminating fluctuations in the bus common-mode voltages at the start and end of message
transmissions.

Standard Termination Split Termination

CANH I:I] CANH I:I]

A 4
A 4

Rrerm / 2

CAN g Rrerm CAN
Transceiver Transceiver

CANL[I] CANLI:; N

11-3. CAN Bus Termination Concepts

CSF’LIT

Rres /2|

v

v
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11.2.3 Application Curve

CISPR32

CLASS B

BN gl W’M\b* .

Electric Field Strength (dBuV/m)

oo

et e

b fﬁ%ﬂ%@%@wM‘;‘Wﬂﬁmﬂwwﬁ

| bbbl
e

. il
i et
M

-20.

30.00

Peak On W

100.00

Freq (MHz)

Red: Peak vertical scan. Green: Peak horizontal scan
VDD =5V

Visoout =5V

1000.00

Data rate = 1 Mbps

11-4. ISOW1044 Radiated Emissions versus CISPR32B line

11.2.4 Insulation Lifetime

Insulation lifetime projection data is collected by using industry-standard Time Dependent Dielectric Breakdown
(TDDB) test method. In this test, all pins on each side of the barrier are tied together creating a two-terminal
device and high voltage applied between the two sides; See 11-5 for TDDB test setup. The insulation
breakdown data is collected at various high voltages switching at 60 Hz over temperature. For reinforced
insulation, VDE standard requires the use of TDDB projection line with failure rate of less than 1 part per million
(ppm). Even though the expected minimum insulation lifetime is 20 years at the specified working isolation
voltage, VDE reinforced certification requires additional safety margin of 20% for working voltage and 87.5% for
lifetime which translates into minimum required insulation lifetime of 37.5 years at a working voltage that's 20%
higher than the specified value. 11-6 shows the intrinsic capability of the isolation barrier to withstand high
voltage stress over its lifetime. Based on the TDDB data, the intrinsic capability of the insulation is 1000 Vrums
with a lifetime of 1184 years.

Vcc 1

Vcc 2

DUT

GND 1

GND 2

(»)
2

Time Counter
>1mA

(%)
\&)

Oven at 150 °C

B 11-5. Test Setup for Insulation Lifetime Measurement

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: ISOW1044

Submit Document Feedback 35

English Data Sheet: SLLSFF7


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/isow1044?qgpn=isow1044
https://www.ti.com/ja-jp/lit/pdf/JAJSLI4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLI4A&partnum=ISOW1044
https://www.ti.com/product/ja-jp/isow1044?qgpn=isow1044
https://www.ti.com/lit/pdf/SLLSFF7

13 TEXAS
ISOW1044 INSTRUMENTS
JAJSLI4A — MAY 2021 — REVISED DECEMBER 2021 www.ti.comlja-jp

1LE+12
1.E+11 {4 2220Yis
1184 Yrs |

1.E+10

1.E+09

1.E+08 TDDB Line (< 1 ppm Fail Rate)
1.E+07

1.E+06 _Operating Zone

Time to Fail (sec)

1.E+05

VDE Safety Margin Zone

1.E+03

—p — 20 %
1.E+02

1.E+01 I SEUUER ccyesegyrcceyegrygeyitegstiyeeyitge ey gty gt ey g gty gty gty
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

Applied Voltage (VRMS)

Working Isolation Voltage = 1000 Vi Projected Insulation Lifetime = 1184 Yrs
T. upto 150°C Applied Voltage Frequency = 60 Hz

11-6. Insulation Lifetime Projection Data

12 Power Supply Recommendations

To make sure that operation is reliable at all data rates and supply voltages, adequate decoupling capacitors
must be located as close to supply pins as possible. Power converter input Vpp and output V soout supply pins
should have high frequency ceramic capacitors 10 nF and bulk capacitors 10 pF atleast close to the pins. Signal
path supply pins, Vg and V|son » should have 100 nF or higher value ceramic bypass capacitors close to device
pins. ISOW10144 can consume typical peak pulse currents of upto 250mA under fully loaded conditions for short
durations (10s of ys) from the power source that is powering Vpp of ISOW1044. Please make sure the current
limit of upstream power device is atleast 300mA typical.
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13 Layout

13.1 Layout Guidelines

Figure 11-1 shows the recommended placement and routing of device bypass capacitors. Below guidelines must

be followed to achieve low emissions design:

1. High frequency bypass capacitors 10 nF must be placed close to Vpp and V,sgouT pins, within 1 mm
distance away from device pins. This is very essential for optimised radiated emissions performance. Ensure
that these capacitors are 0402 size so that they offer least inductance (ESL).

2. Bulk capacitors of atleast 10 yF must be placed on power converter input (Vpp) and output (V ,soouTt) supply
pins after the 10 nF capacitor with a distance of 2 - 4 mm, as shown in Layout Example.

3. Traces on Vpp and GND1 must be symmetric till bypass capacitors. Similarly traces on V,sgout and GND2
must be symmetric.

4. Place two 0402 size Ferrite beads (Part number: BLM15EX331SN1) on power supply pins, one between
Visoout and V| soin and the other between GND2 (pin 11) and GND2(pin 15), as shown in example PCB
layout, so that any high frequency noise from power converter output sees a high impedance before it goes
to other components on PCB.

5. Do not have any metal traces or ground pour within 4 mm of power converter output terminals V|soout
(pin12) and GND2 (pin11).

6. Place the CAN BUS protection and filtering circuitry close to the bus connector to prevent transients, ESD,
and noise from propagating onto the board. This layout example shows an optional transient voltage
suppression (TVS) diode, D1, which may be implemented if the system-level requirements exceed the
specified rating of the transceiver. This example also shows two optional 68pF bus filter capacitors

7. Common mode choke or ferrite beads on bus terminals (CANH/CANL) can minimise any high frequency
noise that can couple of CAN bus cable which can act as antenna and amplify that noise. This will improve
Radiated emissions performance on a system level.

8. Following the layout guidelines of EVM as much as possible is highly recommended for a low radiated
emissions design. EVM Link is available in Related Documentation.

13.2 Layout Example

Optional
Protection and
Termination

@ O1HF 1ouF Ground plane on side2

/<2mm ISOW1044 <2mm i pF
0.1 pF —~— |C| |c
Input Supply 1 l. ] Vio |1 20 | Vison L1 [ -
I
= 1 IN 2 19 | CANH oAN
5 [[c[] @ | b1 BUS
g TXD | 3 18] CANL
(0]
3 STB | 4 17[cison] o
= 3¢
5 RXD z 2 3 5
3 5 5 16| GISOIN g2 68 pF
N T = o] @
° GNDIO| 6 g 15| GIsoIN| @ o
NC |7 @ 14] _OUT Ground
| planeon
pdmm <imm EN/FLT| 8 13| VSIN side2
10 uF 10nF 1 uF 10 pF
s iem) | =l=
jEer 8
input Ground [ ]| ] ‘Grbuna planen GND1 | 10 11 [ anp2 |/ — =
side . <imm 2-4mm
Keep-out zone
forany metal
B 13-1. Layout example
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14 Device and Documentation Support
14.1 Documentation Support
14.1.1 Related Documentation

For related documentation see the following:

» Texas Instruments, Digital Isolator Design Guide
» Texas Instruments, Isolation Glossary
* ISOW1044DFM Evaluation board

14.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.
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15 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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NOTES:

-

per ASME Y14.5M.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This drawing is subject to change without notice.

exceed 0.15 mm per side.
. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Ref. JEDEC registration MS-013

[N wWN

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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EXAMPLE BOARD LAYOUT
SOIC - 3.55 mm max height
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DFMO0020A SOIC - 3.55 mm max height
SMALL OUTLINE PACKAGE
SYMM

j 20X (2.1) r
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m

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 8X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

ISOW1044BDFMR Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044
ISOW1044BDFMR.A Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044
ISOW1044BDFMR.B Active Production SOIC (DFM) | 20 850 | LARGE T&R = Call Tl Call Tl -40 to 125

ISOW1044DFMR Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044

ISOW1044DFMR.A Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044

ISOW1044DFMR.B Active Production SOIC (DFM) | 20 850 | LARGE T&R - Call Tl Call Tl -40 to 125
ISOW1044DFMRG4 Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044
ISOW1044DFMRG4.A Active Production SOIC (DFM) | 20 850 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOW1044
ISOW1044DFMRG4.B Active Production SOIC (DFM) | 20 850 | LARGE T&R - Call Tl Call Tl -40 to 125

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

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

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

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
DFM0020A SOIC - 3.55 mm max height

SMALL OUTLINE PACKAGE
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NOTES:

-

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

. This drawing is subject to change without notice.

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

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

. Ref. JEDEC registration MS-013
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EXAMPLE BOARD LAYOUT
DFM0020A SOIC - 3.55 mm max height
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DFM0020A SOIC - 3.55 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 8X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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