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NCA3485/NCA3491

Half and Full-Duplex RS-485 Transceivers

Product Overview

NCA3485 is a half-duplex RS-485 transceiver. NCA3491 is
a full-duplex RS-485 transceiver.

The devices have a 1/8-unit-load receiver input
impedance that allows up to 256 transceivers on the bus.
The data rate of the device is up to 12Mbps. The device is
slew limited to reduce EMI and reflections with
improperly terminated transmission line.

The Bus pins are protected from +10kV system level ESD
to GND. These devices feature fail-safe circuitry, which
guarantees a logic-high receiver output when the
receiver inputs are open or shorted.

Key Features

* Power supply voltage: 3.0V to 5.5V
* High system level EMC performance:
Bus Pins meet IEC61000-4-2 +10kV ESD
 Fail-safe protection receiver
e Upto 256 transceivers on the bus
e Operation temperature: -40°C~125C

* RoHS-compliant packages:
SOP8
SOP14

Applications

¢ Industrial automation system

¢ RS-485 communication

Device Information

Part Number Package Body Size
NCA3485-DSPR SOP8 4.90mm x 3.90mm
NCA3491-DSPKR SOP14 8.63mm x 3.90mm

Functional Block Diagrams

NCA3485

Figure 1. NCA3485 Block Diagrams
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Figure 2. NCA3491 Block Diagrams
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1. Pin Configuration and Functions
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Figure 1.1 NCA3485 Package
Tablel.1 NCA3485 Pin Configuration and Description

NSi83085E SYMBOL FUNCTION
PIN NO.
1 R Receive output
2 /RE Receive enable input. This is an active low input.
3 DE Driver enable input. This is an active high input
4 D Driver transmit data input.
5 GND Ground.
6 A Noninverting Driver Output/Receiver Input. When the driver is disabled, or when
VDD is powered down, Pin A is put into a high impedance state to avoid overloading
the bus.
7 B Inverting Driver Output/Receiver Input. When the driver is disabled, or when VDD is
powered down, Pin B is put into a high impedance state to avoid overloading the
bus.
8 VDD Power Supply.
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Figure 1.2 NCA3491 Package
Tablel.2 NCA3491 Pin Configuration and Description

NSi83085E SYMBOL FUNCTION
PIN NO.

1 NC No Connection.
2 R Receive output
3 /RE Receive enable input. This is an active low input.
4 DE Driver enable input. This is an active high input
5 D Driver transmit data input.
6 GND Ground.
7 GND Ground.
8 NC No Connection.
9 Y Noninverting Driver Qutput. When the driver is disabled, or when VDD is powered

down, Pin Y is put into a high impedance state to avoid overloading the bus.

10 z Inverting Driver Output. When the driver is disabled, or when VDD is powered down,
Pin Z is put into a high impedance state to avoid overloading the bus.

11 B Inverting Receiver Input.
12 A Noninverting Receiver Input.
13 VDD Power Supply.

14 VDD Power Supply.
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2. Absolute Maximum Ratings

Parameters Symbol ‘ Min ‘ Typ Max ‘ Unit ‘ Comments
Power Supply Voltage VDD -0.5 6 v
Maximum Input Voltage /RE, DE, D -0.4 VDD+0.4 Vv
Driver Qutput/Receiver Input VA, VB, VY, VZ -7 12 v
Voltage
Differential input voltage, A Vip -18 18 \Y
with repect to B
Receiver Qutput Current lo -15 15 mA
Operating Temperature Topr -40 125 C
Storage Temperature Tstg -40 150 C
HBM (Bus +8000 \
pins and
GND)
Electrostatic discharge
HBM (All pins) +6000 \Y
CDM +2000 \
3. Thermal Information
Parameters Symbol SOP8 ‘ SOP14 Unit
IC Junction-to-Air Thermal Resistance I 67.9 86.4 ‘C/w
Junction-to-case (top) thermal resistance B1c ctop) 271.7 43.7 ‘C/w
Junction-to-board thermal resistance 0 29.4 42.5 ‘C/W
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4. Specifications

4.1. DC Electrical characteristics
(VDD=3.0V~5.5V, Ta=-40"C to 125°C. Unless otherwise noted, Typical values are at VDD =5V Ta=25C)

Parameters ‘ Symbol Min Typ Max Unit Comments
Power supply voltage VDD 3.0 5.5 v
600 900 uA DE=high, /RE=low, no load
520 800 uA DE=high, /RE=high, no load
Logic-side supply current lop
540 700 uA DE=low, /RE=low, no load
0.5 10 uA DE=low, /RE=high, no load
Thermal-Shutdown Threshold Trs 165 C
Thermal-Shutdown Hysteresis Trsu 15 C
Logic Side
Input High Voltage Vi 2 v DE, D, /RE
Input Low Voltage ViL 0.8 Vv DE, D, /RE
Input Current Iin -2 2 uA DE, D, /RE
Output Voltage High Von VDD-0.4 v low = -4mA
Output Voltage Low Vou 0.4 v lo = 4mA
Output Short-Circuit Current losr -150 150 mA 0=<Vr=VDD
Three-State Output Current loz 1 uA 0=Ver=VDD, /RE = high
Driver
VDD v No Load
2.7 VDD \Y See Figure 4.2, Ri=100Q (RS-
422),VDD=5V
15 VDD vV See Figure 4.2, Ri=100Q (RS-
Differential Output Voltage | Voo | 422),VDD=3.3V
2.1 VDD \' See Figure 4.2, Ri=54Q (RS-
485), VDD=5V
13 VDD \' See Figure 4.2, Ri=54Q (RS-
485),VDD=3.3V
Change in magnitude of the AlVoo | 0.2 \% See Figure 4.2, Ri=100Q or
differential output voltage Ri=540
Common-Mode Output | Voc | VDD/2 % See Figure 4.2, Ri=100Q or
Voltage Ri=54Q
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Change in Magnitude of AlVoc | 0.2 v See Figure 4.2, Ri=100Q or
Common-Mode Voltage Ri=540
Driver Short-Circuit Output I 250 mA 0=Vour=+12V
osD
Current -250 mA =7V <Vour< VDD
Output Leakage Current (Y | 200 UA DE=GND, VIN=12V
(0]

and Z) Full-Duplex 1150 uA DE=GND, VIN=-7V
Receiver

Ia, Is 200 uA DE=GND, VDD=GND, Vin=12V
Input Current (A and B)

-200 uA DE=GND, VDD=GND, Vin=-7V

Receiver Differential Vi -200 -125 -10 mvV -7V =Vem= 12V
Threshold Voltage
Receiver Input Hysteresis AVy 15 mV Vat+Ve=0
Receiver Input Resistance Rin 96 kQ -7V <Vem < 12V, DE=low
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4.2. Switching Electrical Characteristics
(VDD=3.0V~5.5V, Ta=-40C to 125°C. Unless otherwise noted, Typical values are at VDD =5V Ta=25C)

Parameters ‘ Symbol ‘ Min Typ Max Unit Comments
Driver
Maximum Data Rate fuax 12 Mbps
Driver Propagation Delay ten 30 50 ns See Figure 4.3, Ri=54Q,
Ci=50pF
ten 30 50 ns See Figure 4.3, Ri=54Q,
Ci=50pF
Driver Pulse Width Distortion, |t PWD 1 ns See Figure 4.3, Ri=54Q),
pHL— T pLH | Ci=50pF
Driver Output Falling Time or tr 8 ns See Figure 4.3, Ri=54Q,
Rising time Ci=50pF
tr 7 ns See Figure 4.3, Ri=54Q,
Ci=50pF
ns Receiver enabled, See
17.2 60 Figure4.4, R=1100,
Ci=50pF
Driver Enable to Output High tzu
ns Receiver disabled, See
500 900 Figure 4.4, R=110Q,
Ci=50pF
ns Receiver enabled, See
26.8 60 Figure 4.4, R=110Q,
Ci=50pF
Driver Enable to Output Low ta
ns Receiver disabled, See
500 900 Figure4.4, R=1100,
Ci=50pF
Driver Output High to Disable thz 17 60 ns See Figure 4.4,
Ri=110Q, C=50pF
Driver Output Low to Disable tz 24 60 ns See Figure 4.4,
Ri=110Q, C=50pF
Receiver
Maximum Data Rate fuax 12 Mbps
Receiver Propagation Delay ten 76 120 ns See Figure 4.5, C=15pF
tenL 78 120 ns See Figure 4.5, C,=15pF
Receiver Pulse Width Distortion PWD 4 ns |t pr - t P |,See Figure
4.5, C=15pF
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Receiver Output Falling Time or tr 2.4 ns See Figure 4.5, C,=15pF
Rising time
tr 3.4 ns See Figure4.5, C,=15pF
16 60 ns Driver enabled, See Figure
4.6, R=1kQ, Ci=15pF
Receiver Enable to Output High tzu
200 1400 ns Driver disabled, See Figure
4.6, R=1kQ, Ci=15pF
16 60 ns Driver enabled, See Figure
4.6, R=1kQ, Ci=15pF
Receiver Enable to Output Low ta
200 1400 ns Driver disabled, See Figure
4.6, R=1kQ, C,=15pF
Receiver Disable to Output High thz 17 60 ns See Figure 4.6, Ri=1kQ,
Ci=15pF
Receiver Disable to Output Low tiz 14 60 ns See Figure 4.6, Ri=1kQ,
Ci=15pF
Shutdown time tsp 80 5000 ns
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4.3. Typical Performance Characteristics
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Figure 4.1 Receiver output voltage vs Output current

4.4. Parameter Measurement Information
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Figure 4.2 Driver DC Test Load
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Figure 4.3 Driver Timing Test Circuit and waveform
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5. Function Description

5.1. Datarate
The data rate of NCA3485/NCA3491 is 12Mbps. The device is slew limited to reduce EMI and reflections with improperly terminated
transmission line.

5.2. True Fail-safe receiver inputs
The devices feature fail-safe circuitry, which guarantees a logic-high receiver output when the receiver inputs are open or shorted.
The receiver threshold is fixed between -10mV and -200mV, which meets EIA/TIA-485 standard. If the differential input voltage (Va-
V) is greater than or equal to -10mV, receiver output R is logic high. In the case of a terminated bus with all transmitters disabled,
the differential input voltage is pulled to zero by the termination resistors. Due to the receiver threshold, the receiver output R is
logic high.

5.3. Truth tables

Table 5.1 Driver Function Table!

Enable Input Outputs’
(DE)
H H H L
L H L H
X L z z
X OPEN z z
OPEN H L H

1PD=Powered down; PU= Powered up; H= Logic High; L= Logic Low; X= Irrelevant; Z= High Impedance.

Table 5.2 Receiver Function Table!

Differential Input Enable Input
{(Va-Vs) {/RE)
>-10mV L/Open H
<-200mV L/Open L
Open/Short L/Open H
X H VA
Idle L H

LPD=Powered down; PU= Powered up; H= Logic High; L= Logic Low; X= Irrelevant; Z= High Impedance.

5.4. Thermal shutdown

The device is protected from over temperature damage by integrated thermal shutdown circuitry. When the junction temperature
(TJ) exceeds +165°C (typ), the driver outputs go high-impedance. The device resumes normal operation when TJ falls below +145°C

(typ).
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6. Application Note

6.1. 256 transceivers on the bus
The devices have a 1/8-unit-load receiver input impedance (96kQ) that allows up to 256 transceivers on the bus. Connect any
combination of these devices, and/or other RS-485 devices, for a maximum of 32 unit-loads to the line.

6.2. ESD protection

ESD protection structures are enhanced on all pins to protect against electrostatic discharge encountered during handing and
assembly.

ESD protection can be tested in various ways. Below is the ESD spec of the devices.
Bus pins:

. + 8kV HBM.

. +10kV using the Contact Discharge method specified in IEC 61000-4-2
Other pins except bus pins:

. +6kV HBM.

. +7kV using the Contact Discharge method specified in IEC 61000-4-2

6.3. Layout considerations

The NCA3485 requires a 0.1 puF bypass capacitor between VDD and GND. The capacitor should be placed as close as possible to the
package. To eliminate line reflections, each cable end is terminated with a resistor, whose value matches the characteristic
impedance of the cable. It’s good practice to have the bus connectors and termination resistor as close as possible to the Aand B
pins.

6.4. Typical application

LY ‘/\f—\-’/_]—\/_\_-’/
K_[J"\h_/-\_ VAV AN

R RE DE D R RE DE D

Figure 6.1 Typical Half-Duplex RS-485 application

R REDE D
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Figure 6.2 Typical Full-Duplex RS-485 application

7. Package Information

COMMON DIMENSIONS
{UNITS OF MEASURE=WILUMETER
SYMBOL MIN NOM MAX
Iy 1.35 5 5
Al 010 - 0.25
AZ 1.30 1.40 a0
AL 0.50 (0.5 .70
b 0.38 - 047
b1 0.37 0.40 0.43
c 017 - 0.75
L cl 017 0.20 023
i B0 4.40 5.00
£ 5.80 6.00 6.20
El 3.80 3.80 4.00
e 1.17 1.27 37
L 045 0.60 jiln]
L 1.045EF
L2 0.25685C
=3 —_ —
h A 0.50
& - =
®] 1 19
B2 il 15

S ; e W A PASEVETAL ONLY FOR HFTF

e T BLATING

Figure 7.1 SOP8 Package Shape and Dimension in millimeters

SI0NS REFER TO JEDEC STAMDARD MS—012 A&
CLUDE MOLD FLASH O

PROTRUSION.
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SEE
SYMM DETAILS
8X(1.55) E
(. T
. -1
73]
e —1 e
S ] | ]
) _ + — — —SYMM

N
He

LAND PATTERN EXAMPLE(mm)

METAL _ SOLDER MASK METAL SOLDER MASK

. , OPENING jx____lm

| | |
_______ |
0.07 MAX 0.07 MAX

ALL ARQUND AlL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

Figure 7.2 SOP8 Package Board Layout Example
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D
o - i . |’_,:L COMMON DIMENSIONS
| 4 j{ ':l H H ] ‘“\;ﬂ | cL'n (UNITS OF MEASURE=MILLIMETER)
A A SYMBOL | WIN NOM | MAX
~~ INDEX ©0,8£0,1 DEF0,2£0,1 1 & A 1.35 160 1.75
—— Al 0.10 0.15 0.25
/ id N A2 1.25 145 1.65
/ Lo A3 0.55 0,65 0.75
£ & / \ / b 0.36 - 0.49
' N /. @2.0+0,1 BTM EAMARK b1 0.35 0.40 045
/ ST DEPO10.05 Alc 047 - 0.25
RN Al 0.17 0.20 0.23
| N D 853 863 8.73
I ﬁ H H H L] . A~ E 5,80 6.00 6,20
nEn M —\;I E1 3,80 3.90 4,00
T ne — e 1.27BSC
—e—] —'| b |——'e 0.250) L L 045 | 060 | 080
L1 1.04REF
L2 0.25BSC
R 0.07 - N
R1 0.07 B N
h 0.30 0.40 0.50
0 0 - 8"
01 6° 8° 10°
0p 6° 8° 10°
03 5° 7° 9°
04 5° 7° 9°

BASE METAL

NOTES:
! ALL DIMENSIONS MEET JEDEC STANDARD MS-012 AB

l f \ %& / DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
| lﬁ»\\

SECTION B-B

—b

| WITH PLATING

Figure 7.3 SOP14 Package Shape and Dimension in millimeters
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SEE
DETAILS
16%(1.55) | SYMM

14

-

L
U

]

L]

N
-

.
]

14X(1.27)
|
|
__'_

s

AL

LAND PATTERN EXAMPLE(mm)

METAL SOLDER MASK METAL SOLDER MASK
OPENING ““OPENING

|

007 MAX

. ALL ARCUN
NOMN SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

Figure 7.4 SOP14 Package Board Layout Example
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8. Order Information

Part Number Duplex Max Data Rate  No. of Temperature = MSL Package Type  Package  SPQ
(Mbps) Nodes Drawing
NCA3485-DSPR Half 12 256 -40t0 125°C 3 SOP8 (150mil) SOP8 2500
NCA3491-DSPKR Full 12 256 -40t0 125°C 3 SOP14(150mil) SOP14 2500

NOTE: All packages are RoHS-compliant with peak reflow temperatures of 260 ‘C according to the JEDEC industry
standard classifications and peak solder temperatures.

9. Documentation Support

Part Number ‘ Product Folder Datasheet Technical Documents Isolator selection guide
NCA3485 Click here Click here Click here Click here
NCA3491 Click here Click here Click here Click here
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10. Tape and Reel Information
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Figure 10.1 Tape and Reel Information of SOP8
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0.30£0.05 /2\ 4.00£0.10 2.00£0.10 A1.50488

5600000 0E
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Designations

Figure 10.2 Tape and Reel Information of SOP14
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11. Revision History

Revision \ Description
1.0 Initial version 2022/10/19
11 Changed the operation temperature 2023/3/6
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as any warranty or authorization of, express or implied,
including but not limited to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third
party’s intellectual property rights.

You are solely responsible for your use of Novosense’ products and applications, and for the safety thereof. You shall comply with
all laws, regulations and requirements related to Novosense’s products and applications, although information or support related
to any application may still be provided by Novosense.

The resources are intended only for skilled developers designing with Novosense’ products. Novosense reserves the rights to
make corrections, modifications, enhancements, improvements or other changes to the products and services provided.
Novosense authorizes you to use these resources exclusively for the development of relevant applications designed to integrate
Novosense’s products. Using these resources for any other purpose, or any unauthorized reproduction or display of these
resources is strictly prohibited. Novosense shall not be liable for any claims, damages, costs, losses or liabilities arising out of the
use of these resources.

For further information on applications, products and technologies, please contact Novosense (www.novosns.com ).

Suzhou Novosense Microelectronics Co., Ltd
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