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CA-1S1044S 3.75kVg\s Isolated CAN Transceivers

1 Features

*  Meets the ISO 11898-2 physical layer standards
* Integrated protection increases robustness
B 3kVgrus withstand isolation voltage for 60s
(galvanic isolation)
+100kV/us typical CMTI
+58V fault-tolerant CANH and CANL
+30V extended common-mode input range (CMR)
Transmitter dominant timeout prevents lockup,
data rates down to 5.5kbps
B Thermal shutdown
*  Date rate is up to 2Mbps
*  Low loop delay: 140ns (typical), 210ns (maximum)
*  2.5Vto 5.5V I/0 voltage range, supports 2.5V, 3V,
3.3V and 5V CAN controller interface
* Ideal passive behavior when unpowered
*  Wide operating temperature range: -40°C to 125°C
*  Narrow-body SOIC8 (S)package
e Safety Regulatory Approvals
W UL1577 certification
B DIN VVDE V 0884-17 basic isolation

2 Applications

¢ Industrial Controls

¢  Building Automation

e  Security and Protection System

e  Transportation

e  Automotive Gateway

e Body Electronics and Lighting

e  Battery Management System (BMS)

3  General Description

The CA-1S1044S device is galvanically-isolated controller
area network (CAN) transceiver that has superior isolation
and CAN performance to meet the needs of the industrial
applications. This device has the logic input and output
buffers separated by a silicon oxide (SiO) insulation barrier
that provides galvanic isolation. Isolation improves
communication by breaking ground loops and reduces

noise where there are large differences in ground potential
between ports. The CA-IS1044S is available in small 8-pin
SOIC package and features up to 3750Vgms (60s) of galvanic
isolation.

These transceivers operate up to 2Mbps data rate and
feature integrated protection for robust communication,
including current limit, thermal shutdown, and the
extended 158V fault protection on the CAN bus for
equipment where overvoltage protection is require. The
dominant timeout detection prevents bus lockup caused
by controller error or by a fault on the TXD input. These
CAN receivers also incorporate an input common-mode
range (CMR) of %30V, exceeding the ISO 11898
specification of -2V to +7V. All devices operate over -40°C
to +125°C temperature range.

The CA-1S1044S is in a standard 8-pin narrow body SOIC
package and operates over the -40°C to +125°C
temperature range.

Device information
Package size
(nominal value)
4.90 mm x 3.90 mm

Part Number Package

CA-151044S SOIC8-NB(S)

Simplified functional block diagram
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4  Ordering Information

Table 4-1 Ordering Information

Veez (V) Data Rate (kbps)  Galvanic Isolation (Vrwms) Package

CA-1S1044S 2.5~5.5 4.5~5.5 2000 3750 SOIC8-NB
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6 Pin Configuration and Functions

Ver [I]1 @ 8 [I] Ve
CA-1S1044S
XD [ 2 SOICS-NB 7 1] GND2
RXD [I13 Top View 6 [ 1] CANH
(Not to Scale)
GND1 [IT] 4 5 [I] CANL

Figure 6-1 CA-1S1044S Pin Configuration

Table 6-1 CA-1S1044S Pin Configuration and Description

. Pin number .
Pin name Type Description
SOoICc8
Power supply input for the logic side. Bypass Vcci to GND1 with a 0.1uF
Vear 1 Power supply . pply inp .g YP cc1 K
capacitor as close to the device as possible.
. Transmitter data input. CANH and CANL are in the dominant state when TXD
TXD 2 Digital 1/0 ) . . L
is low. CANH and CANL are in the recessive state when TXD is high.
. Receiver output. RXD is high when the bus is in the recessive state. RXD is
RXD 3 Digital 1/0 L .
low when the bus is in the dominant state.
GND1 4 Ground Logic side ground.
CANL 5 Differential I/O Low-level CAN differential line.
CANH 6 Differential I/O High-level CAN differential line.
GND2 7 Ground Bus side ground.
Power supply input for the bus side. Bypass Vcc; to GND2 with a 0.1uF
Ve 8 Power supply . PRIy Inp ) yP « "
capacitor as close to the device as possible.
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7 Specifications
7.1 Absolute Maximum Ratings?

Parameters Minimum Maximum Unit

value value
Veer or Veer Power supply voltage? -0.5 7.0 \"
TXD or RXD to GND1 Logic side voltage (RXD, TXD) -0.5 Veer +0.53 Vv
CANH or CANL to GND2
Differential voltage between Bus side voltage (CANH and CANL) -58 58 \"
CANH and CANL
lo Receiver output current =15 15 mA
Ty Junction temperature 150 °C
Tste Storage temperature range -65 150 °C
Notes:
1. The stresses listed under “Absolute Maximum Ratings” are stress ratings only, not for functional operation condition. Exposure to absolute
maximum rating conditions for extended periods may cause permanent damage to the device.

2. Allvoltage values except differential I/O bus voltages are with respect to the local ground (GND1 or GND2) and are peak voltage values.
3. Maximum voltage must not be exceed 7 V.

7.2 ESD Ratings

Numerical .
value Unit
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, bus pins to GND2 +7000
L Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all other pins? +4000
Vesp  Electrostatic discharge - - Vv
Direct Contact Model, per IEC61000-4-2, bus pins to GND2 +8000
Charged device model (CDM), per JEDEC specification JESD22-C101, all pins? +2000
Notes:
1. Per JEDEC document JEP155, 500V HBM allows safe manufacturing of standard ESD control process.
2. Per JEDEC document JEP157, 250V CDM allows safe manufacturing of standard ESD control process.
7.3 Recommended Operating Conditions
Parameters MIN TYP MAX Unit
Veer Logic side power voltage 2.5 3.3/5.0 5.5 Vv
Veer Bus side power voltage 4.5 5.0 5.5 Vv
Vi or Vi Voltage at bus pins (separately or common mode) -30 30 Vv
Viu Input high voltage Driver (TXD) 0.7 x Ve \Y
Vi Input low voltage Driver (TXD) 0.3xVea Vv
Vip Differential input voltage -15 15 \
lon High-level output current Receiver (RXD) -4 mA
loL Low-level output current Receiver (RXD) 4 mA
Ta Ambient temperature -40 125 °C
Ty Junction temperature -40 150 °C
Po Total power dissipation Veer = 5.5V, Ve = 5.25V, Ta = 125°C, R = 200 mw
Po1 Logic side power dissipation 60Q, TXD input is 500kHz, 50% duty cycle 25 mW
Pp2 Bus side power dissipation square wave 175 mw
Tishutdown) ~ Thermal shutdown temperature! 190 °C
Note:
1. Extended operation in thermal shutdown may affect device reliability.
7.4 Thermal Information
Heat meter SOIC8-NB Unit
Resa Junction-to-ambient thermal resistance 125 °C/W

Copyright © 2020, Chipanalog Incorporated

Shanghai Chipanalog Microelectronics Co., Ltd.




A
CHIPANALOG
N

CA-1S1044S
Version 1.05 Shanghai Chipanalog Microelectronics Co., Ltd.
7.5 Insulation Specifications
- Value .
Parameters Test conditions Unit
SOIC8
CLR External clearance?! Shortest terminal-to-terminal distance through air 4 mm
CPG External creepage! Shortest terminal-to-terminal distance across the package surface 4 mm
DTI Distance through the insulation Minimum internal gap (internal clearance) 28 um
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 >600 Vv
Material group Per IEC 60664-1 |
Rated mains voltage < 150 Vgus -1V
Rated mains voltage < 300 Vgms I-111
Overvoltage category per IEC 60664-1 -
Rated mains voltage < 600 Vrus N/A
Rated mains voltage < 1000 Vrus N/A
DIN V VDE V 0884-17:2021-10
Viorm Maximum repetitive peak isolation AC voltage (bipolar)
566 Vpk
voltage
. o . AC voltage; time-dependent dielectric breakdown (TDDB) test 400 Vrms
Viowm Maximum operating isolation voltage
DC voltage 566 Vbc
Vrest = Viorm,t=60 s (certified);
Viotm Maximum transient isolation voltage Vrest = 1.2 X Viorwm, 5300 Vek
t=1s5 (100% product test)
Viosu Maximum surge isolation voltage? ;I'/«::Tn:«el'c.f;zdvllzszc(ccoer:;?ecj)W|th IEC 62368-1, 1.2/50 us waveform, 4076 Vox
Method a, after input/output safety test of the subgroup 2/3,
Vini = Viotwm, tini = 60 s; <5
Vpd(m) = 1.2 X Viorm, tm = 10's
Method a, after environmental test of the subgroup 1,
- — . <
Qpd Apparent charge? x:;(m)\gof.\g >t<m\l/|o:v(|J, i:n 10s = pC
Method b, at routine test (100% production test) and
preconditioning (type test) <5
Vini= 1.2 X Viorm, tini = 1s;
Vpdm) = 1.5 X Viorm, tm =1 s
Co Barrier capacitance, input to output* Vio = 0.4 x sin (2mtft), f = 1 MHz ~0.5 pF
Vio =500V, Ta =25°C >1012
Rio Isolation resistance® Vio =500V, 100°C < Ta £ 125°C >101 Q
Vio =500V at Ts = 150°C >10°
Pollution degree 2
UL 1577
Viso Maximum withstanding isolation voltage x:z ; \{jszo;t\/_l Sjots:((iusa(l Ilfé)c(?';:(;;l) duction test) 3750 Vrwms
Notes:
1.  This coupler is suitable for “safe electrical insulation” only within the safety ratings. Compliance with the safety ratings shall be ensured by
means of suitable protective circuits.
2. Devices are immersed in oil during surge characterization test.
3. The characterization charge is discharging charge (pd) caused by partial discharge.
4 Capacitance and resistance are measured with all pins on field-side and logic-side tied together.
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7.6 Safety-Related Certifications
VDE UL
Certified according to DIN EN IEC60747-17(VDE 0884-17):2021-10; UL1577 device certification
EN IEC60747-17:2020+AC:2021
Maximum transient isolation voltage: 5300V, Maximum withstanding isolation voltage 3750Vrus

Maximum repetitive peak isolation voltage: 566V
Maximum surge isolation voltage: 4076V
Certification number: 40052786 (basic isolation) Certification number: E511334

Copyright © 2020, Chipanalog Incorporated

Shanghai Chipanalog Microelectronics Co., Ltd.




PN
CHIPANALOG
CA-1S1044S ——
Version 1.05 Shanghai Chipanalog Microelectronics Co., Ltd.
7.7 Electrical Characteristics
Over recommended operating conditions (unless otherwise noted). All typical values are at 25°C with Vcci = Veca =5 V.
Parameters Test conditions MIN TYP MAX Unit

Power supply current
Vi=0V, Ve =225V~ 275V 2.6 3.5
L Vi=Vcer, Vear=2.25V~2.75V 1.5 2.1
lcci  Logic side power supply current mA
Vi=0V, Vce1=3.0V~5.5V 2.7 3.5
Vi=Vcer, Ve =3.0V ~ 5.5V 1.6 2.1
. Dominant | V,=0V,R . =60Q 40 70
lcca  Bus side power supply current - mA
Recessive Vi=Vca 2 5
UVveez+ Veez UVLO threshold voltage Rise 4.2 4.4
UVvcea-  Veez UVLO threshold voltage Fall 3.8 4 4.25 \
Vhysuveez) Veea UVLO hysteresis voltage Hysteresis voltage 0.2
Driver
. CANH Vi=0V, RL=60 Q; see Figure 8-1, Figure 8-2 2.75 4.5
Vop) Bus output voltage (dominant) . Y
CANL and Figure 8-3. 0.5 2.25
. Vi=2V, R =60 Q; see Figure 8-1, Figure 8-2
V Bus output voltage (recessive 2 3 \
o Bus output voltage ( ive) and Figure 8-3.
Vi=0V, RL=60 Q; see Figure 8-1, Figure 8-2 15 3 vV
. . . and Figure 8-3. '
Vop(p) Differential output voltage (dominant) - -
Vi=0V, RL=45 Q; see Figure 8-1, Figure 8-2 14 3 v
and Figure 8-3. '
Vi=3V,R =600Q; Fi -1 Fi -
. . ‘ =3V, R.=60 Q; see Figure 8-1 and Figure 8 _120 1 mv
Vopr) Differential output voltage (recessive) 2.
V, =3V, no-load. -50 50 mV
Vocp) Common mode output voltage (dominant) . 2 2.5 3 \"
See Figure 8-7
Vocpp) Peak to peak common mode output 0.3 \
Veann=—15V to 40V, CANL open; see Figure 8- ~100
10.
los(ss) Short-circuit steady-state output current Veant =15V to 40V, CANH open; see Figure 8-10. 100 mA
Veante = Veann = =27V to 32V, see Figure 8-10. -5 5
CMTI (Common Mode Transient Immunity) V=0V or Vcc; see Figure 8-11. 85 100 kV/us
Receiver
Vem  Common mode input range -30 30
Vi« Positive-going bus input threshold voltage . 0.9 Vv
- - - TXD = High, -20V £ Ve < 20V
Vir.  Negative-going bus input threshold voltage 0.5 Vv
Vi« Positive-going bus input threshold voltage . 1.0 Vv
- - - - TXD = High, -30V < V¢u < 30V
Vir.  Negative-going bus input threshold voltage 0.4 Vv
Vuys Hysteresis voltage 120 mV
o} CANH or CANL input capacitance to ground | Vrxp = 3V, V, = 0.4xsin(2mtft)+2.5 V, f = 1IMHz 24 pF
Co Differential input capacitance Vxp = 3V, V| = 0.4xsin(2mft), f = 1MHz 12 pF
Rin CANH and CANL input capacitance Vixp = 3V 15 40 kQ
Rip Differential input resistance Vrxp =3V 30 80 kQ
Rim)  Input resistance matching (1 — [Ringcant) / Ringcany]) X 100%, Veann = Veant -2% 0% 2%
CMTI Common mode transient immunity Vi =0V or Vcci; see Figure 8-11. 85 100 kV/us
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7.8 Switching Characteristics

Over recommended operating conditions (unless otherwise noted). All typical values are at 25°C with Vcci = Veez =5 V.

Parameters ‘ Test conditions MIN TYP MAX ‘ Unit
Device
t Total loop delay, driver input (TXD) to receiver output
loopl p _Y p ( ) p 130 210 ns
(RXD), recessive to dominant .
— - see Figure 8-8.
tioopz  Total loop delay, driver input (TXD) to receiver output
. . 140 210 ns
(RXD), dominant to recessive
Driver
torn TXD propagation delay (recessive to dominant) 60
tpHL TXD propagation delay (dominant to recessive) . 45
- - - — see Figure 8-4. ns
tr Differential driver output rise time 55 70
te Differential driver output fall time 60 70
trxo_pro? TXD dominant timeout C, =100 pF; see Figure 8-9. 2 5 8 ms
Receiver
torn RXD propagation delay (recessive to dominant) 100
tprL RXD Propagation delay (dominant to recessive) . 70
- — see Figure 8-6. ns
tr RXD Output signal rise time 40
te RXD Output signal fall time 30
Note:
1. The TXD dominant time out (tmxp_pto) disables the driver of the transceiver once the TXD has been dominant longer than (trxp_pro) which
releases the bus lines to recessive preventing a local failure from locking the bus dominant.
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8 Parameter Measurement Information

loicant)

CANH T T < ">

TXD Voo Vo(cann)
T R./2
v, cant Ly <
l Vorcan) lorcany Voc
v v
<L 6ot GND2 <

Figure. 8-1 Driver Voltage and Current Definition

Dominant

- = — = ~3.5V Vp(CANL)

Recessive ~2.5V

— — — = ~1.5V Vp(cany

Figure. 8-2 Bus Logic State Voltage Definition

CANH
T 3300+ 1%
ov XD Vop ) 600+ 1%
l 3300+ 1% -30V < Vysr<30V
CANL

GND2

Figure. 8-3 Driver Vop with Common Mode Loading Test Circuit

Ve
v * Veei/2 7( Vee1/2
€. =100 pF : T oV
I

+20%
(Note2)

60Q+1% -l'

Notes:
1. The input pulse is supplied by a generator with characteristics: PRR < 125 kHz, 50% duty cycle; rise time t.<6 ns, fall time ;<6 ns; Zo = 50 Q.
2. Load capacitance C. includes external circuit (instrumentation and fixture etc.) capacitance.

Figure. 8-4 Transmitter Test Circuit and Timing Diagram
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Vic = [Vieeany + Vieeann] / 2 CANH

7y
T Vip
‘.7

VicAnH) T CANL

V
Viicany lo
Toms el

Figure. 8-5 Receiver Voltage and Current Definition

T )
C.=15pF
VI T VO Li 20%
(Notel) 1.5V (Note2)
L N
J; GND2 GND1 J;

Notes:

1. The input pulse is supplied by a generator with characteristics: PRR < 125 kHz, 50% duty cycle; rise time t.<6 ns, fall time t:<6 ns; Zo = 50 Q.
2. Load capacitance Crincludes external circuit (instrumentation and fixture etc.) capacitance.

Figure. 8-6 Receiver Test Circuit and Timing Diagram

CANH
27Q+1%
TXD g
T T Vocipp)
27Q0+1%
V, CANL =47 nF Voc = [Vorcany + Voreann] / 2
l +20% T l
o —

Figure. 8-7 Peak-to-Peak Output Voltage Test Circuit and Waveform

(I
,_TXD |
! Q
I % I -=Vea
| & | ™D A4 -50%-
| -5 | i t i toopr ov
| B 1 CANL P ! PR !
© | | = Vou
0 I |
2 o :}60011% RXD _/_50%_5 /
Vo I I ¢cANH - ———— Vou

15 pF + 20%
:I:GNDI

Figure. 8-8 TXD to RXD Loop Delay
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CANH * ¢ -= Vea
T J_ C V, \ /
Vop 60Q+1% 0% @000 S oV
\T/ l -[(Notez) | i
*I(Notel) CANL 4 ® Ve 500 my : ’:* ________ Vob(p)
1 m ¢ 500 mV
— GND1 —— | -~ Va
Notes:

1. The input pulse is supplied by a generator with characteristics: PRR < 125 kHz, 50% duty cycle; rise time t,<6 ns, fall time t:<6 ns; Zo = 50 Q.
2. Load capacitance C. includes external circuit (instrumentation and fixture etc.) capacitance.

Figure. 8-9 Transmitting Dominant Timeout Timing Diagram

IOS

| losss |

| lose) | I
| 15s J
ov I o
0orV |
or Vcc : 30V
|
OV‘Z:-
or 10us !
ov . !
|
' 30V

Figure. 8-10 Driver Short Circuit Current Test Circuit and Measurement

Vear | | Vca2
100nFi1%I 100 nF £ 1%
2V = GND1 | GNDZl
TXD _
12 b
ov—e I 81
I 51
=N L[] cant
RXD 3 s00x1% S VO
Y l l - l - orVOL
D ITLIE et | cANH
or Vo, T:zo% | |
GND1| [GnD2
A
N
Vrest

Figure. 8-11 Common-Mode Transient Immunity Test Circuit
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9 Detailed Description
9.1 Overview

The CA-1S1044S isolated controller area network (CAN) transceivers provide up to 3kVgrms of galvanic isolation between
the cable side (bus-side) of the transceiver and the controller side (logic-side). This device features up to 100 kV/us common
mode transient immunity, allow up to 2Mbps communication across an isolation barrier. Robust isolation coupled with high
standoff voltage and increased speeds enables efficient communication in noisy environments, making it ideal for
communication with the microcontroller in a wide range of applications such as motor drives, PLC communication modules, EV
charging infrastructures, automotive gateway etc. industrial and automotive applications. Interfacing with CAN protocol
controllers is simplified by the 2.5V to 5.5V wide supply voltage range (Vcc1) on the controller side of the device. This supply
voltage sets the interface logic levels between the transceiver and controller. The supply voltage range for the CAN bus side of
the device is 4.5V to 5.5V (Vccz). The receiver input common-mode range is 30V, exceeding the ISO 11898 specification of -2V
to +7V, and the fault tolerant is up to +58V. Dominant timeout prevents the bus from being blocked by a hung-up
microcontroller, and the outputs CANH and CANL are short-circuit current-limited, protected against excessive power
dissipation by thermal shutdown circuitry that places the driver outputs in a high-impedance state.

9.2 CAN Bus Status

The CAN bus has two states: dominant and recessive. In the dominant state (a zero bit, used to determine message
priority), CANH-CANL are defined to be logic ‘0’ when the voltage across them is between +1.5V and +3V (higher than 0.9V). In
the recessive state (a 1-bit and the state of the idle bus), the driver is defined to be logic ‘1’ when differential voltage is
between -120mV and +12mV, or when it is near zero (lower than 0.5V). See Figure 8-2

9.3 Receiver
The receiver reads the differential input from the bus line (CANH and CANL) and transfers this data as a single-ended
output RXD to the CAN controller. The internal comparator senses the difference voltage Voier = (Veann-Veant), with respect to
an internal threshold of 0.7V. If Vpier > 0.9V, a logic-low is present on RXD; If Vpirr < 0.5V, a logic-high is present. The CANH and
CANL common-mode range is £30V in normal mode. RXD is a logic-high when CANH and CANL are shorted or terminated and
un-driven. See Table 9-1.
Table 9-1 Receiver Truth Table

9.4 Transmitter

The transmitter converts a single-ended input signal (TXD) from the local CAN controller to differential outputs for the bus

Vip=Vcann-Veant ‘ BUS STATE RXD
Vip2 0.9V Dominant Low

0.5V < Vp <0.9V Indeterminate Indeterminate
Vip£0.5V Recessive High

Open (Vip = 0V) Open High

lines CANH and CANL. The truth table for the transmitter is provided in Table 9-2.

Table 9-2 Transmitter Truth Table (When Not Connected to the Bus)

INPUT OUTPUT
Vcar Vce2 TXD LOW TIME BUS STATE
TXD CANH CANL

Low < trxo_pTo High Low Dominant
Power up Power up Low > trxp_pTo Veea/2 Veea/2 Recessive
High or Open X Veea/2 Veea/2 Recessive

Power up Power down X X Hi-Z Hi-Z Hi-Z
Power down Power up X X Veea/2 Veea/2 Recessive

X = Don't care; Hi-Z = high-impedance.

CANH and CANL outputs are short-circuit current limited and are protected against excessive power dissipation by
thermal shutdown circuitry that places the driver outputs in a high-impedance state.
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9.5 Protection Functions

9.5.1 Signal Isolation and Protection

The CA-1S1044S devices integrated digital galvanic isolators using Chipanalog’s capacitive isolation technology based on
the ON-OFF keying (OOK) modulation scheme, allow data transmission between the controller side and cable side of the
transceiver with different power domains. The driver outputs/receiver inputs also feature 58V fault protection, and both
CANL and CANH are protected from +7kV electrostatic discharge (ESD) to GND2 on the bus side, as specified by the Human
Body Model (HBM).

9.5.2 Thermal Shutdown

If the junction temperature of the CA-1S1044S device exceeds the thermal shutdown threshold Tjishutdown), the device turns
off the CAN driver circuits thus blocking the TXD-to-bus transmission path. The CAN bus terminals are biased to the recessive
level during a thermal shutdown, and the receiver-to-RXD path remains operational. The shutdown condition is cleared when
the junction temperature drops to normal operation temperature range of the device.

9.5.3 Current-Limit

The CA-1S1044S protects the transmitter output stage against a short-circuit to a positive or negative voltage by limiting
the driver current. However, this will cause large supply current and dissipation. Thermal shutdown further protects the
devices from excessive temperatures that may result from a short circuit. The transmitter returns to normal operation once
the short is removed.

9.5.4 Transmitter-Dominant Timeout

The CA-1S1044S devices feature a transmitter-dominant timeout (trxp_pro) that prevents erroneous CAN controllers from
clamping the bus to a dominant level by maintaining a continuous low TXD signal. When TXD remains in the dominant state
(low) for greater than trxp_pro, the transmitter is disabled, releasing the bus to a recessive state. After a dominant timeout fault,
the transmitter is re-enabled when receiving a rising edge at TXD. 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. So
the minimum transmitted data rate can be calculated as: 11 bits/trxp_pro = 11 bits / 2ms = 5.5kbps. The transmitter-dominant
timeout limits the minimum possible data rate of the CA-1S1044S to 5.5kbps.
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10 Application Information

The CAN bus has been a very popular serial communication standard in automotive and industry due to its excellent
prioritization and arbitration capabilities. In systems with different voltage domains, isolation is typically used to protect the
low voltage side from the high voltage side in case of any faults. The CA-1S1044S device is ideal for these kind of applications,
see Figure 10-1 the CA-1S1044S typical application circuit.

T.
R:/2 Rr/2
2.5Vor33Vor5V
Supply | 5V Isolated Supply
2.5Vor3.3VorsV L_Vm | | Ve
Supply CA-1S1044S |
T I |
- fE:z::Ei;J

<H

TXD

CAN
Controller

| CANH

i)

o——60 Q@
J_ CANL
= Isolation Barrier
| GNDlI | GND2
= I 17
Rr/2 Rr/2
7

Figure. 10-1 Typical Application Circuit

The CA-1S1044S device can operate up to 2Mbps data rate. However, the maximum data rate is limited by the bus loading,
number of nodes, cable length etc. factors. For CAN network design, margin must be given for signal loss across the system
and cabling, parasitic loadings, timing, network imbalances, ground offsets and signal integrity thus a practical maximum data
rate, number of nodes often lower. The 1S011898 Standard specifies a maximum of 30 nodes. However, with careful design,
and consider of high input impedance of the CA-1S1044S, designers can have many more nodes on the CAN bus. The
differential input resistance of the CA-1S1044S is a minimum of 30kQ. If 110 CA-1S1044S transceivers are in parallel on a bus,
this is equivalent to a 273Q differential load. That transceiver load of 273 Q in parallel with the 60Q (the two 120Q termination
resistors in parallel) gives a total 49Q load on the bus. The driver differential output of CA-1S1044S is specified to provide at
least 1.5V with a 60Q load, and additionally specified with a differential output of 1.4 V with a 45Q load. Therefore, the CA-
1S1044S theoretically can support over 110 transceivers on a single bus with design margin.

In multidrop CAN applications, it is important to maintain a single linear bus of uniform impedance that is properly
terminated at each end. A star, ring, or tree configuration should never be used. Any deviation from the end-to-end wiring
scheme creates a stub. High-speed data edges on a stub can create reflections back down to the bus. These reflections can
cause data errors by eroding the noise margin of the system. Although stubs are unavoidable in a multidrop system, care
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should be taken to keep these stubs as short as possible, especially when operating with high data rates. See Figure 10-2, the
typical CAN Bus Operating Circuit, termination may be a single 120Q resistor at the end of the bus, either on the cable orin a
terminating node; or split termination, the two 60Q termination resistors in parallel may be used if filtering and stabilization of
the common mode voltage of the bus is desired.

To ensure reliable operation at all data rates and supply voltages, a 0.1uF bypass capacitor is recommended at logic-side
and bus-side power supply pins (Vce1 and Veez). The capacitors should be placed as close to the supply pins as possible. The
PCB designer should follow some critical recommendations in order to get the best performance from the design. For the high-
speed operating digital circuit boards, we recommend to use the standard FR-4 PCB material and a minimum of four layers is
required to accomplish a low EMI PCB design. Layer order from top-to-bottom is: high-speed signal layer, ground plane, power
plane, and low-frequency signal layer. Also, keep the input/output traces as short as possible, avoid using vias to make low-
inductance paths for the signals.

Nea Ve Ve Ve
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| ' | '
RXD bon ol bomod RXD
g S —
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P S B
= | =R/2 R/2Z | S
XD > Po ° C C P8 XD
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GND1 GND2 GND3 GND4
Vea ez
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TXD
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CANL

< <7
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Figure. 10-2 Typical CAN Bus Operating Circuit
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11 Package Information
Narrow-body SOIC8 Package Outline
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Note:
1. All dimensions are in millimeters, angles are in degrees.
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12  Soldering Temperature (reflow) Profile

Shanghai Chipanalog Microelectronics Co., Ltd.
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Figure. 12-1 Soldering Temperature (reflow) Profile

Table. 12-1 Soldering Temperature Parameter

Profile Feature Pb-Free Assembly

Average ramp-up rate(217 °C to Peak)

3°C /second max

Time of Preheat temp(from 150 °C to 200 °C

60-120 second

Time to be maintained above 217 °C

60-150 second

Peak temperature

260 +5/-0 °C

Time within 5°C  of actual peak temp

30 seconds

Ramp-down rate

6 °C /second max.

Time from 25°C  to peak temp

8 minutes max
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13 Tape and Reel Information

REEL DIMENSIONS TAPE DIMENSIONS

P1

S g R
z & & 7} 8
Cavity
A0
\
Reel m i [T Ko

Diameter

AO | Dimension designed to accommodate the component width

BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

S b & & b b & & b ~c——Sprocket Holes

Q1 | Q2 Q1$Q2 Q1 | Q2 I

3! Q4 3 Q4 3 Q4

Q ! Q\ Q§ ! QA 9 1 Q User Direction of Feed

Pocket Quadrants
*All dimensions are nominal
Reel Reel .
Device Package Packa.ge Pins SPQ Diameter | Width W1 A0 BO KO P1 w Pinl
Type Drawing (mm) (mm) (mm) (mm) | (mm) | (mm) [ (mm) | Quadrant
CA-1S1044S SOIC S 8 2500 330 12.4 6.5 5.4 2.1 8.0 12.0 Ql
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14 Important Statement

The above information is for reference only and intended to help Chipanalog customers with design, research and
development. Chipanalog reserves the rights to change the above information due to technological innovation without
advance notice.

All Chipanalog products pass ex-factory test. As for specific practical applications, customers need to be responsible for
evaluating and determining whether the products are applicable or not by themselves. Chipanalog's authorization for
customers to use the resources are only limited to development of the related applications of the Chipanalog products. In
addition to this, the resources cannot be copied or shown, and Chipanalog is not responsible for any claims, compensations,
costs, losses, liabilities and the like arising from the use of the resources.

Trademark information
Chipanalog Inc.® and Chipanalog® are registered trademarks of Chipanalog.
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