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CA-1S3090, CA-I1S3092, CA-1S3096, CA-IS3098
Preliminary Version

CA-IS309X 5-kVRgrms Isolated Half-Duplex RS-485 Transceivers

With Isolated DC-DC Power Supply

1. Features

. Meets TIA/EIA-485-A Requirements
. Integrated DC-DC Power Supply
- 3.3V/5V Output
- Viso<Vee
- Soft-start to Suppress Inrush Current
- Over-Current and Short Circuit Protection
- Over Temperature Protection
. Robust Electro-Magnetic Compatibility (EMC)
. Up to 10 Mbps
. Fail-safe Receiver for Bus Open, Short
. Up to 256 Nodes on a Bus
. Bus-Pin ESD Protection:
- 8kV HBM
- 15 kV IEC 61000-4-2 Contact Discharge
o 3V to 5.5V Input Voltage (Vcc)
. RO Logic High When Bus Side Open or Short Circuit in Receiver
Mode
. Wide Operating Temperature Range: -40°C to 125°C
. Pinouts Compatible with Most RS-485 and
RS-422 Transceivers
. High CMTI: £150 kV/us (Typical)

. Isolation Rating up to 5.0 kVgwms Isolation Barrier Life: > 40 Years
. RoHS-Compliant SOIC16-WB(W) and SOIC20-WB(T) Wide Body
Package

. Safety-Related Certifications (Pending):

-DIN V VDE V 0884-11: 2017-01 Viorm = 7071 Ve and Viorm =
849 Ve

-5000 VRMS for 1 Minute per UL 1577

-1IEC 60950, IEC 60601 and EN 61010 Certifications

-CQC, TUV and CSA Certifications

2. Applications

. Isolated RS-485 and RS-422 Interfaces
. Solar Inverter

. Motor Driver Control
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3. General Description

CA-1S3092 and CA-IS3098 devices are isolated half-duplex RS-485
and RS-422 transceivers with high reliability, low EMI and strong
anti-interference capability from magnetic changes. The receiver
input has fail-safe features ensuring that the output is low when
the input is open or shorted. CA-IS3090 and CA-IS3096 devices are
isolated full-duplex RS-485 and RS-422 transceivers

The CA-1S309x devices have high insulation capability to handle
noise and surge on a data bus or other circuits from entering the
local ground and interfering with or damaging sensitive circuitry.
High CMTI ability promises the correct transmission of signal. CA-
IS309xW are available in a 16-lead wide-body SOIC package. CA-
IS309xT are available in a 20-lead wide-body SOIC package. CA-
IS309x provide up to 5 kVgws of isolation.

Table 3- 1 Device Information

PART
NUMBER
CA-1S3090W
CA-1S3092W
CA-1S3096W
CA-1S3098W

PACKAGE BODY SIZE (NOM)

SOIC16-WB(W) 10.30 mm x 7.50 mm

CA-I1S3090T

IC20-WB(W
CA-1S3096T S01€20 W)

12.80 mm X 7.50 mm

Figure 3- 1 CA-1S309x Function Diagram

Vee -—{Dcnc Primary swegancnc Sewnaarysme}—w Viso Ve —{Dcuc Primary smeiégincnc Secondary smk Viso

SEL

T
;o

DE DE

DI DI

GALVANIC ISOLATION

=

RO

RO

RE
GNDA

RE
IGNDB GNDA:

L3R
L3R
1




A
CHIPANALOG
CA-1S3090, CA-I1S3092, CA-I1S3096, CA-1S3098 ——

Preliminary Version W EBEBEFERAF
4, Ordering Guide

Table 4- 1 Ordering Guide for Valid Ordering Part Number

Ordering Part Number Mode Data Rate (Mbps) Viso (V) Package
CA-1S3090W Full-Duplex 0.5 33 SOIC16-WB(W)
CA-1S3092W Half-Duplex 0.5 3.3/5.0 SOIC16-WB(W)
CA-1S3096W Full-Duplex 10 33 SOIC16-WB(W)
CA-1S3098W Half-Duplex 10 3.3/5.0 SOIC16-WB(W)
CA-1S3090T Full-Duplex 0.5 33 SOIC20-WB(W)
CA-1S3096T Full-Duplex 10 33 SOIC20-WB(W)
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6. Pin Description and Functions

6.1. CA-1S3090W/CA-IS3096W Description

GhoA ]! @ 16 [[1] GNDB
Vee ]2 15 1 Viso
rRo[] 3 14 A
[t Rt
PEM S  rosene ‘22
DI 6 1y
NCc [ 7 1010 NC
GNDA [T 8 9 ['T] GNDB

Figure 6- 1 CA-IS3090W/CA-IS3096W Top View

Table 6- 1 CA-IS3090W/CA-IS3096W Pin Description and Functions

Name PIN Number Type Description
GNDA 1 GND Ground of logic side
vcc 2 Supply Power supply of logic side
RO 3 Logic Output Receiver output
RE 4 Logic Input Receiver enable input
DE 5 Logic Input Driver.ehable input, high effective while keeps driver output in a high impedance state
when it is low
DI 6 Logic Input Driver input
NC 7 - No connect
GNDA 8 GND Ground of logic side
GNDB 9 GND Ground of bus side
NC 10 - No connect
Y 11 Bus I/0 Transmitter non-inverting output
z 12 Bus /0 Transmitter inverting output
B 13 Bus I/O Receiver inverting input
A 14 Bus 1/0 Receiver non-inverting input
Viso® 15 Supply Output of isolated DC-DC power supply
GNDB 16 GND Ground of bus side
1.  Viso!=3.3V
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6.2. CA-IS3092W/ CA-IS3098W Description
Ve []1 @ 16 [ Viso
GNDA [T] 2 15 [I] GNDB
RO[]3 14 1] NC
e e 3o
DE[] s TopView 12[™T]A
(Notto Scale)
DI[I]e6 1 [-INC
GNDA [ 7 10 [ SEL
GNDA [I] 8 9 [[T1 GNDB

Figure 6- 2 CA-1S3092W/CA-1S3098W SOIC16 Top View

Table 6- 2 CA-1S3092W/CA-1S3098W Pin Description and Functions

Name PIN Number Type Description
Ve 1 Supply Power supply of logic side
GNDA 2 GND Ground of logic side
RO 3 Logic Output Receiver output
RE 4 Logic Input Receiver enable input
. Driver enable input, high effective while keeps driver output in a high
DE 5 Logic Input . L
impedance state when it is low
DI 6 Logic Input Driver input
GNDA 7 GND Ground of logic side
GNDA 8 GND Ground of logic side
GNDB 9 GND Ground of bus side
SEL! 10 Logic Input Viso output voltage select Pin
NC 11 - No connect
12 Bus I/0 Transmitter non-inverting input
B 13 Bus I/O Transmitter inverting input
NC 14 - No connect
GNDB 15 GND Ground of bus side
Viso 16 Supply Output of isolated DC-DC power supply
1.  When SEL is connected to Viso Pin, Viso=5.0V. When SEL is connected to GNDB or floating, Viso=3.3V. When V¢c=3.3V, SEL Pin must be floating or
connected to GNDB. When Vcc=5.0V, there is no connection limit on SEL Pin.
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6.3. CA-IS3090T/CA-IS3096T Description

GNDA[]1 @ 20 1] GNDB
Vee [ 2 1910 Viso
GNDA [I] 3 181 A
RO[] 4 1708
_ CA-1S3090/96T
REQ] S5 soiccows 16| 1] GNDB
Top View
DE EI: 6 (Notto Scale) 15 :D z
DI ] 7 14 1] GNDB
NC [ 8 130 Y
GNDA [T 9 12[1] NC
GNDA [T]10 11[1] GNDB

Figure 6- 3 CA-1S3090T/CA-1S3096T SOIC20 Top View

Table 6- 3 CA-1S3090T/CA-IS3096T Pin Description and Functions

Name PIN Number Type Description
GNDA 1 GND Ground of logic side
Vee 2 Supply Power supply of logic side
GNDA 3 GND Ground of logic side
RO 4 Logic Output Receiver output
RE 5 Logic Input Receiver enable input
DE 6 Logic Input Priver enable input, hig.h .effective while keeps driver output in a high
impedance state when it is low
DI 7 Logic Input Driver input
NC 8 - No connect
GNDA 9 GND Ground of logic side
GNDA 10 GND Ground of logic side
GNDB 11 GND Ground of bus side
NC 12 - No connect
Y 13 Bus I/O Transceiver noninverting output
GNDB 14 GND Ground of bus side
z 15 Bus I/O Transceiver inverting output
GNDB 16 GND Ground of bus side
B 17 Bus I/0 Receiver inverting input
A 18 Bus I/O Receiver noninverting input
Viso® 19 Supply Output of isolated DC-DC power supply
GNDB 20 GND Ground of bus side
1.  Viso!=3.3V
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7. Specifications
7.1. Absolute Maximum Ratings®
PARAMETER MIN MAX UNIT

Ve, Viso Supply Voltage? -0.5 6.0 Y

Vin Voltage input at any DE, DI or RE pin -0.5 Vcct+0.53 Vv

lo Output current -20 20 mA

T Junction Temperature 150 °C

Tste Storage Temperature -65 150 °C

NOTE:

1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only and functional operation of|
the device at these or any other conditions beyond those indicated under Recommended Operating Conditions is not implied. Exposure to absolute-maximum-rated
conditions for extended periods may affect device reliability.

All voltage values except differential I/0 bus voltages are with respect to the local ground terminal (GNDA or GNDB) and are peak voltage values.

3. Maximum voltage must not exceed 6 V.

7.2. ESD Ratings

PARAMETER VALUE UNIT
Bus pins and GNDA | +6000

Vesp  Electrostatic | Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® Bus pins and GNDB | +8000 v
discharge All pins +6000

Contact discharge, per IEC 61000-4-2, Bus pins and GNDB +15000

Charged device model (CDM), per JEDEC specification JESD22-C101, all pins? 42000
NOTE:
1.  JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
2.  JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3. Recommended Operating Conditions

PARAMETER Min Typ Max Unit

o Supply voltage of logic side 3 33 5.5 Vv
Voc Voltage at either bus 1/0 pin -7 12 \%
Vip Differential input voltage (A with respective to B) -12 12 Vv
Vi High-level input voltage (DE, DI or RE) 2.0 \Y
Vi Low-level input voltage (DE, DI or RE) 0.8 v
DR CA-IS3090W Data Rate 0.5 Mbps
DR CA-IS3092W Data Rate 0.5 Mbps
DR CA-IS3096W Data Rate 10 Mbps
DR CA-I1S3098W Data Rate 10 Mbps
DR CA-IS3090T Data Rate 0.5 Mbps
DR CA-IS3096T Data Rate 10 Mbps
Ta Ambient Temperature -40 25 125 °C
NOTE:
1. Ve should be higher than Visoo
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7.4. Thermal Information

CA-1S309x

THERMAL METRIC

Resa Junction-to-ambient thermal resistance 83.4 86.5 °C/W

7.5. Insulation Specifications

VALUE
PARAMETER TEST CONDITIONS UNIT
w/T

CLR External clearance! Shortest terminal-to-terminal distance through air 8 mm

PG External creepage’ Shortest terminal-to-terminal distance across the package 3 mm

surface

DTI Distance through the insulation Minimum internal gap (internal clearance) 21 pm

CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 >400 \

Material group According to IEC 60664-1 Il
Rated mains voltage < 300 Vgms -1V
Overvoltage category per IEC 60664-1 Rated mains voltage < 400 Vrus -1V
Rated mains voltage < 600 Vgrus I-111
DIN V VDE V 0884-11:2017-012
Viorm Maximum repetitive peak isolation voltage | AC voltage (bipolar) 849 Ve
AC voltage (sine wave);Time dependent dielectric 600 Vi
Viowm Maximum isolation working voltage breakdown(TDDB) Test
DC Voltage 849 Voc
Vrest = Viotwm,
Viorm Maximum transient isolation voltage £=60s (qualification); 7070 Ve
Vrest = 1.2 X Viotw,
t=15(100% production)
Viosm Maximum surge isolation voltage® -\IﬁrsEtsTit:dep\?:olE;iﬂiilﬁt;{jg)us waveform, 6250 Ve
Method a, After I/O safety test subgroup,
Vini = Viotm, tini = 60 S; <5
Vodm) = 1.2 X Viopm, tmn = 10's
Method a, after environmental tests subgroupl,
Qpd Apparent charge® Vini = Viorw, tini = 60's; > pC
Vpg(m) = 1.6 X Viorm, tm = 10's
Method b1, At routine test (100% production) and
preconditioning (Type test) <
Vini = 1.2 x Viorm, tini = 1's;
Vpdim) = 1.875 X Viogm, tm=1's
Co Barrier capacitance, input to output® Vio = 0.4 x sin (2nft), f =1 MHz ~0.5 pF
Vio =500V, Ta = 25°C >10%?
Rio Pollution degree Vio =500V, 100°C £ Ta < 125°C >10% Q
Vio =500V at Ts = 150°C >10°
Pollution degree 2

UL 1577

Viso Maximum withstanding isolation voltage &EZ ; \1/'520; :/;06,()::(21&]('f(l)c;';c;r::;duction) 5000 Vems

NOTE:

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

2. This coupler is suitable for safe electrical insulation only within the safety 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 intrinsic surge immunity of the isolation barrier.

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

VDE (Pending) CSA (Pending) UL (Pending) €QC (Pending) TUV (Pending)
Certified according to DIN | Certified according to IEC Recognized under UL Certified according to Certified according to EN
V VDE V 0884-11:2017- 60950-1, IEC 62368-1and | 1577 Component GB4943.1-2011 61010-1:2010 (3rd Ed)
01 IEC 60601-1 Recognition Program and EN 60950-

1:2006/A2:2013
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7.7. Electrical Characteristics

7.7.1.

Driver

All minimum/maximum specifications apply over the entire recommended operation range, unless otherwise noted. All typical specifications are at Ta = -40°C to 125°C, Vcc =5V
unless otherwise noted.

Parameter Test Condition Min Typ Max Unit
| Vop1| Differential output voltage lo=0mA, No load 3.09 3.35 3.62 \%
. . Ri=54Q, Figure 10- 1 1.17 1.4
| Vop2 | Differential output voltage > \%
Ri=100Q), Figure 10- 1 1.7 2

| Vops | Differential output voltage Viest from -7Vto 12V, Figure 10- 3 1 1.4 \Y

A|Vop, Change of the differential Ri=54Q, or R;=100Q, Figure 10- 1 0.2 0.2 Vv
output voltage

Voc Steady-state common-mode R.=54Q, or Ri=100Q, Figure 10- 1 1 3 Vv
output voltage

AVoc Change in steady-state R.=54Q, or R=100Q, Figure 10- 1 0.2 Vv
common-mode output voltage '

Viy Input threshold when logic is DI,DE, RE 2.0 y
high

Vi Input threshold when logic is DI,DE, RE 0.8 y
Low

I Input leakage current DI,DE, RE=0 OR 1 -20 20 HA

loz Output leakage current in high | DE=0, RE=0,Vcc=0 = 5V,Vin=12V 60 100 A
impedance (Y,2) DE=0, RE=0,V(c=0 5§ 5V,Vin=-7V -100 -60 .

los1 Short-circuit output current DE= ﬁ:l, DI=1, W=-7 V, V=12 V 29 a4 62 mA
(Vo = HIGH)

los2 Short-circuit output current DE= RE =1, DI=0, Vy=-7 V, Vz=12 V 29 a4 62 mA
(Vo = LOW)

CMTI 'Commc?n—mode transient Vem = 1200V, Figure 10- 9 100 150 kV/uS
immunity

G Input capacitance \;I==1V[\(i|(|:-|/z,2\7c%tleC(ZT[ft)l 2 pF

7.7.1. Receiver

All minimum/maximum specifications apply over the entire recommended operation range, unless otherwise noted. All typical specifications are at Ta = -40°C to 125°C, Vcc =5V

unless otherwise noted.

Parameter Test Condition Min Typ Max Unit
Von High-level output voltage | Vcc=5V, lop=4mA Vcc-0.4 4.8 Vv
Von High-level output voltage Vee=3.3V, lop=-4mA Vcc-0.4 3 Vv
Vou Low-level output voltage Vee=5V, loi=4mA 0.2 0.4 Y
VoL Low-level output voltage Vee=3.3V, loi=4mA 0.2 0.4 Vv
Vit Positive-going input -100 20 iy
threshold voltage
Vir-(iny Negative-going input 200 130 mV
threshold voltage
Vinys) Hysteresis voltage 30 mV
Vaor Vg=12V, Other input=0V 0.04 0.1
. VaorVg=12V,VCC=0V, otherinput=0V 0.06 0.13
I Bus input current - mA
VaorVg=-7V, Otherinput=0V -0.1 -0.04
VaorVg=-7V,VCC=0V, otherinput=0V -0.1 -0.03
| High-level input current,
IH _g p V=2V 20 pA
RE
I Low-level input current,
— Vi=0.8V -20 A
RE
R Diff tial input
0 rerential inpu A,B, -7V<Veu<12V 384 430 478 KQ
resistance
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c Differential inout Test input signal is a 1.5-MHz sine wave with 1-
| lal | u

? . P Vep amplitude and Cp is measured across A and 7 pF
capacitance B

C | t it t

! nput capacitance to Vio = 0.4 x sin (2ntft), f = 1 MHz 2 oF

ground

7.8. Supply Current

All minimum/maximum specifications apply over the entire recommended operation range, unless otherwise noted. All typical specifications are at Ta = -40°C to 125°C, Vcc =5V

unless otherwise noted.

Parameter

Test Condition

\ Isolated DC-DC output
150 utpu Vee=5V, No load across Y and Z, 3.17 3.35 3.53 v
voltage
Vee=3.3V,No | Y Z
«c=3.3V,No load across Y and Z, 10 15 19 mA
/RE=0,DE=1,DI=0
Vee=5.0V, No | Y Z
«c=5.0V, No load across Y and Z, 9 13 17 mA
/RE=0,DE=1,DI=0
Vce=3.3V, Ri=100Q, /RE=0 ,DE=1 ,DI=0 50 55 60 mA
V=5V, Ri=100Q, /RE=0 ,DE=1 ,DI=0 43 48 53 mA
Vcc=3.3V, Ri=54Q), /RE=0 ,DE=1,DI=0 62 69 76 mA
V=5V, Ri=54Q, /RE=0 ,DE=1,DI=0 45 49 53 mA
Vce=3.3V, Ri=120Q, /RE=0 ,DE=1 ,DI=0 45 50 55 mA
Vce=5V, Ri=120Q, /RE=0 ,DE=1 ,DI=0 32 36 40 mA
lec Supply currentin logic side ™™g =2/ 0" ~33\ /RE=0,DE=1,DI apply 5MHz o N N N
with 50% Duty square-wave
RL.=54Q, Vcc=5.0V,/RE=0,DE=1, DI apply 5MHz 42 50 53 mA
with 50% Duty square-wave
R.=100Q, Vcc=3. = =
: 00Q, Vcc=3.3V,/RE=0,DE=1, DI apply 5SMHz 58 61 64 mA
with 50% Duty square-wave
R.=100Q, Vcc=5.0V,/RE=0,DE=1, DI ly 5MH
v 00Q, Vec=5.0V,/RE=0,DE=1, DI apply 5MHz 40 43 6 mA
with 50% Duty square-wave
Ri=120Q, Vcc=3.3V,/RE= =
=120  Vee 3.3V,/RE=0,DE=1,DI DI apply 53 58 63 mA
5MHz with 50% Duty square-wave
Ri=120Q, Vcc=5.0V,/RE=0,DE=1,DI DI apply
38 42 46 mA
5MHz with 50% Duty square-wave
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7.9. Switching Characteristics
7.9.1. Driver

All minimum/maximum specifications apply over the entire recommended operation range, unless otherwise noted. All typical specifications are at Ta = -40°C to 125°C, Vcc =5V

unless otherwise noted.

2 TV R/ME R BRAE B

ten, tewe  Propagation delay . 16 48 ns
- - - Figure 10- 3,

PWD Pulse width distortion, |tei — tew | Fi 10-4 3 12.5 ns
igure 10- 4,

tr Rising time of differential output signal Figure 10-8 12 25 ns

tf Falling time of differential output signal ’ 12 25 ns

- - Rair=54Q,
tezny ez Propagation delay for driver enable CL1=CLo=50pF 28 90 ns
tenz7 triz  Propagation delay for driver disable Hee 28 90 ns

7.9.1. Receiver
All minimum/maximum specifications apply over the entire recommended operation range, unless otherwise noted. All typical specifications are at Ta = -40°C to 125°C, Vcc =5V
unless otherwise noted.

2 TRV RME R BRAE B

town, teue Propagation delay . 80 165 ns
" " " Figure 10- 5,

PWD Pulse width distortion, |tewn — ten | Fi 10-6 15 30 ns
igure 10- 6,

tr Rising time of differential output signal Figure 10-7 2.5 4 ns

t Falling time of differential output signal R=540) ’ 2.5 4 ns

trhz, teuz Propagation delay for receiver enable Cdlﬁ_c -S,OpF 28 90 ns

tezm, tez Propagation delay for receiver disable Hee 43 52 ns

8. Input Equivalent Circuit

& AL

Figure 8- 1 Input Equivalent Circuit
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9. Detailed Description

9.1. Overview

The CA-1S3090/96 devices are isolated full-duplex transceivers with fail-safe, over current protection and over temperature functions, which
support RS-485 and RS-422. The CA-1S3092/98 devices are isolated half-duplex transceivers with fail-safe, over current protection and over
temperature functions, which support RS-485 and RS-422.

9.2. Fail-Safe Features

The CA-1S309x devices guarantee the output of receiver to go failsafe-low when the transceiver is disconnected from the bus (open-circuit), the bus
lines are shorted (short-circuit), or the bus is not actively driven (idle bus). This is realized by setting the positive- and negative-going input
threshold voltage of receiver to =100 mV and —130 mV respectively. When the differential input voltage of the receiver (Vip = Va — Vs) is higher than
positive-going input threshold Vit+, the receiver output (RO) turns high. When Vp is lower than negative-going input threshold Vir., RO turns low.
And this setting meets TIA/EIA-485-A standard requirement. When all the transceivers on a bus are forbidden and not active, Vip is pulled to 0 V via
termination resistors.

9.3. Upto 256 Nodes on a Bus

Standard-compliant RS-485 transceivers must be able to drive 32 unit loads where 1 unit load represents a load impedance of approximately 12 kQ.
The CA-1S309x devices consists of 1/8 unit load transceivers and could connect up to 256 nodes on a bus. These devices could be combined with
themselves or other RS-485 transceivers on a bus arbitrarily as long as the total load exceeds no more than 32 unit loads.

9.4. Driver Output Protection

The CA-1S309x devices adopt two mechanisms to avoid excessive current or power dissipation during bus fault or conflict conditions:

1) over current protection in the full range of the common-mode voltage to provide fast short-circuit protection.

2) thermal sensing circuitry detects the die temperature and would force the driver to output low-level when a die temperature of 160 °C (typical)
is reached.
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10. Parameter Measurement Information

Y
DI
z Vop
OV or
Vce
GNDB
Figure 10- 1 Driver Voltage Test Circuit
375Q
DE
Z
DI Ve § ~ Vtest
OV or Vce ‘
Y
_V_._IV\N_
375Q =

Figure 10- 2 Driver Voltage Test Circuit Under Common Mode Load

DE=Vce ;
Y Voo
VI DI
[ ® Z RL% —T o
54Q
85K
HEER %509 P’
GNDB
GNDA
L o

NOTE:
1.  50-Qresistor is used for match in the test and does not need in practical implementations;

2. Cpincludes fixture and instrumentation capacitance.

Figure 10- 3 Driver Switching Test Circuit

Copyright © 2020, Chipanalog Incorporated

EE)IEHAETARAR




A
CHIPANALDOG
— CA-1S3090, CA-I1S3092, CA-I1S3096, CA-1S3098

EE B FERAR Preliminary Version

0%
Vi

|
|
|
|
|
—> teun

Vob

Figure 10- 4 Driver Switching Voltage Waveforms
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NOTE:
1.  50-Qresistoris used for match in the test and does not need in practical implementations;

2. Cpincludes fixture and instrumentation capacitance.

Figure 10- 5 Receiver Switching Test Circuit

Figure 10- 6 Receiver Switching Voltage Waveforms
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Figure 10- 7 Receiver Enable Test Circuit and Voltage Waveforms
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1.  50-Qresistor is used for match in the test and does not need in practical implementations;

2. Cpincludes fixture and instrumentation capacitance.

Figure 10- 8 Driver Enable and Disable Test Circuit and Voltage Waveforms
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Figure 10- 9 Common-Mode Transient Immunity Test Circuit in Full Duplex mode
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Figure 10- 10 Common-Mode Transient Immunity Test Circuit in Half Duplex mode
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11. Functional Modes

HARIRIRBISI YR,  lists the driver functional modes and 5 iR IR B 5| FHYR. lists the receiver functional modes of CA-

I1S309x.
Table 11- 1 Driver Function Truth Table
INPUT OUTPUTS
(DI) (DE) Y z
H H H L
L H L H
X L Hi-Z Hi-Z
X OPEN Hi-Z Hi-Z
OPEN H H L
X X Hi-Z Hi-Z
NOTE:

1. RE connects to logic high when the driver is enabled;
2. PU = Powered Up; PD = Powered Down; X = Irrelevant; H = Logic High; L = Logic High; Hi-Z = High Impedance.

Table 11- 2 Receiver Function Truth Table

DIFFERENTIAL INPUT ENABLE OUTPUT

Vio = (Va - Vi) (RE) (R)
-0.02V<Vp L H
-0.2V<Vp< -0.02V L ?
Vips< -0.2V L L

X H Hi-Z

X OPEN Hi-Z
Open circuit L H
Short circuit L H
Idle(terminated)bus L H

NOTE:
1.  DE connects to logic low when the receiver is enabled;

2. PU=Powered Up; PD = Powered Down; X = Irrelevant; H = Logic High; L = Logic High; Hi-Z = High Impedance; ? = Indeterminate
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12. Application

CA-1S309xT need 0.1uF and 10uF input cap by the input Pin Vcc and output Pin Viso. The input and output cap should be placed by the input and
output Pin as close as possible.is CA-IS309xT typical application circuit and is CA-IS309xW typical application circuit.
It is strongly recommended that to choose 47uF capacitor as the output cap and there is no any input signal at the logic side when CA-IS309x is

powering up.
Ly et 0.1uF 47uF
= GNDA | @
GNDA
Vec GNDB
[RE /RE CA-153090/96T [ GNDE ——————
;‘EH:DE
NC
$—— (o]
| STy oo+
GNDA ~
Figure 12- 1 CA-I1S3090/96T Typical Application Circuit
e e 0.1BF 470uF
= GNDA | @ oNDB
GNDA
Vec Visa GNDB
RO
«—
/RE /RE [ B |e——
CA-53090/96W
z |—>|
&:DE
[ne | N
GNDA GNDB

Figure 12- 2 CA-1S3090/96W Typical Application Circuit
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——
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Figure 12- 3 CA-1S3092/98W Typical Application Circuit

GNDB

13. Package Information

13.1. 16-Pin Wide Body SOIC Package
The figure below illustrates the package details and the recommended land pattern details for the CA-1IS309xW in a 16-pin wide-body SOIC package.
The values for the dimensions are shown in millimeters.
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13.2. 20-Pin Wide Body SOIC Package

The figure below illustrates the package details and the recommended land pattern details for the CA-IS309xT in a 20-pin wide-body SOIC package.
The values for the dimensions are shown in millimeters.
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14. Tape And Reel Information

TAPE
REEL DIMENSIONS
DIMENSIONS P1
b @S| b G|
z RS ] b a
Reel _ 7
Diameter]|
Cavity
1
T I [ ko
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

Y b b & b b & & b -——Sprocket Holes

Q11 Q2||Q1 1 Q2| Q1 Q2
R | B A | B ﬁ

N N Pl User Direction of Feed

Pocket Quadrants

*All dimensions are nominal

Device Package | Package Pins sPQ Di:r‘:\zlter Reel Width AO BO KO P1 w Pinl
Type Drawing (mm) W1(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant

CA-1S3090W SOIC W 16 1000 330 24.4 10.8 | 10.7 2.9 12.0 | 24.0 Q1
CA-1S3092W SOIC W 16 1000 330 24.4 10.8 | 10.7 2.9 12.0 | 24.0 Q1
CA-1S3096W SOIC W 16 1000 330 24.4 10.8 | 10.7 2.9 12.0 | 24.0 Q1
CA-I1S3098W SOIC W 16 1000 330 24.4 10.8 10.7 2.9 12.0 24.0 Ql
CA-1S3090T SOIC W 20 1000 330 24.4 10.8 | 10.7 2.9 12.0 | 24.0 Ql
CA-I1S3096T SOIC W 20 1000 330 24.4 10.8 10.7 2.9 12.0 24.0 Ql
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15. Ordering Information

MSL
Orderable 1 Package Package X Package Lead/Ball Op Device
. Status R Pins Eco Plan L. Peak o . Samples
Device Type Drawing Qty Finish Temp(°C) | Marking
Temp
CA- -40 to
PREVIEW SOIC w 16 1000
I1S3090W 125
CA- -40 to
1S3092W PREVIEW SOIC w 16 1000 125
CA- -40t
PREVIEW SOIC w 16 1000 °
IS3096W 125
CA- -40 to
PREVIEW | w 1 1
IS3098W S0Ic 6 000 125
CA- -40 to
PREVIEW SOIC w 20 1000
I1S3090T 125
CA- -40 to
PREVIEW SOIC w 20 1000
I1S3096T 125
1. The marketing status values are defined as follows:
ACTIVE:Product device recommended for new designs.
LIFEBUY:CA has announced that the device will be discontinued,and a lifetime-buy period is in effect.
NRND:Not recommended for new designs.Device is in production to support existing customers,but CA does not recommend using this part in new design.
PREVIEW:Device has been announced but is not in production.Samples may or may not be available.
OBSOLETE:CA has discontinued the production of the device.

Copyright © 2020, Chipanalog Incorporated

EE) MR TERAR




A
CHIPANALOG
CA-1S3090, CA-1S3092, CA-1S3096, CA-1S3098 ——

Preliminary Version L@ EHETFHRAT
16. Important Notice

The above information is for reference only and is used to assist Chipanalog customers in design and development. Chipanalog reserves the right to
change the above information due to technological innovation without prior notice.

Chipanalog products are all factory tested. The customers shall be responsible for self-assessment and determine whether it is applicable for their
specific application. Chipanalog's authorization to use the resources is limited to the development of related applications that the Chipanalog
products involved in. In addition, the resources shall not be copied or displayed. And Chipanalog shall not be liable for any claim, cost, and loss

arising from the use of the resources.

Trademark Information
Chipanalog Inc. ®, Chipanalog® are trademarks or registered trademarks of Chipanalog.
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http://www.chipanalog.com
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