| Ordering number : EN6955A

LA2351M

Monolithic Linear IC ON Semiconductor®

Transceiver IC http://lonsemi.com
for Car-LAN

Overview

The LA2351M is Low-noise transceiver IC for car-LAN. Either a 5SMbps or a 7.5Mbps automotive LAN can be formed
by combining this IC with an automotive LAN protocol chip.

Features

e Combining this IC with protocol IC TMC20040C series* for automotive LAN can compose an automotive LAN.

e Supports both 3-bit digital and staircase signals as the input signal. When a 3-bit digital signal cannot be used for
wiring runs due to EMI considerations, you can provide an R-2R ladder in the vicinity of the protocol chip, use the
post-D/A converter signal for the wiring, and connect that signal to the low-pass filter input.

e Built-in adjustment-free low-pass filter.

¢ Provides low-noise data communication.

*: The TMC20040C series is IC made of SMSC Japan (Standard Microsystems Kabushiki Kaisha).

Functions
Transmitter block
e D/A converter (3 bit).
¢ LPF (for prevention of EMI).
e Qutput driver.

Receiver block

e Receiving amplifier.

¢ Noise eliminating LPF (for the receive signal).
e Comparator (for waveform shaping).
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LA2351M

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Ve max With no input signal 7.0 \Y
Allowable power dissipation Pd max Ta<85°C * 500 mwW
Maximum applied voltage VN max Vee \Y
Operating temperature Topr -40to +85 °C
Storage temperature Tstg -55to +150 °C

* Mounted on a board : 46.2x25.7x1.6mm®, material glass epoxy

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

Operating Conditions at Ta = 25°C
Ratings
Parameter Symbol Conditions Unit
min typ max
Recommended supply voltage Veo 5.0 \
Operating supply voltage range Ve op 4.75 5.25 Vv
DAC input Vol Low level input 0 0.5 \
VoH High level input 2.4 3.3 \Y
Transmission control input Vol Low level input 0.5 Vv
VoH High level input 24 \
LPF input amplitude Vipfi 0.45 0.55 Vp-p
Output driver input amplitude Vdrvi 0.45 0.55 Vp-p
Receiving amplifier input signal Vixi 15 75 mVp-p
amplitude range (differential)
Comparator input voltage range Vepdcl 3.5 \"
Comparator input signal chi 0.8 1.2 Vp-p
amplitude
Operating Characteristics at Ta=25°C, VC(=5.0V Designated test circuit
Note that this test was made with the IC socket made by Yamaichi Electrics, IC-51-0302-426.
Ratings
Parameter Symbol Conditions - Unit
min typ max
Current dissipation without Icco With no signal, log+l4, pin 25 = 2.4V 35 55 70 mA
signal
[D/A converter]
Output Level DAC (111); Vog = 3.3V, Vog = 3.3V, V30 = 3.3V -1 0 1 dB
(001); Vog = 0V, Vog = 0V, V3 = 3.3V
Deviation for the output voltage difference of 0.5Vp-p
[LPF]
Output attenuation Att (1) ViN1(pin 26) = 0.5Vp-p 2.5 3.0 3.5 dB
Degree of attenuation of 9MHz for 1MHz
Insertion loss Att (2) VINT(pin 26) = 0.5Vp-p -1 0 1 dB
Attenuation degree of 1MHz signal
[Output driver]
Output attenuation Att (1) VIN2(pin 22) = 0.5Vp-p 0.0 2.0 3.0 dB
Degree of attenuation of 15MHz for 1MHz
Differential amplifier gain Att (2) VIN2(pin 22) = 0.5Vp-p -1.5 0.0 1.5 dB
Pin 18 output 1 MHz output level
[Receiver AMP & noise filter]
Frequency characteristics Att VINS3(pin 15) = 56mVp-p 21 3.0 3.9 dB
(£15MHz) Degree of attenuation of 15MHz for 1MHz
Amplifier gain Gain VIN3(pin 15) = 56mVp-p 24 26 28 dB
Pin 15 input gain at 1MHz input
[Comparator]
Output high amplitude \/8 Pin 3 output DC voltage at input Pin 5 = 1V 0.25 0.40 0.60 \
Output low amplitude VH Pin 3 output DC voltage at input Pin 5 = 1V 4.0 4.1 4.2

Notice: Apply power supply to 1pin and 24pin at the same time.
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LA2351M

Package Dimensions

unit : mm
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Block Diagram and Test Circuit Diagram
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LA2351M

Pin Description

Pin

Pin

No. Name Pin Description Pin Function Remarks
1 Vee?2 Comparator power supply 5V (Apply Pin 24 at the same time.)
2 CPD2 Comparator inverted output VoL =0.4V, VoH = 4.2V
(Vg2 is the maximum voltage for this parameter.)
3 CPD1 Comparator non-inverted output VoL =0.4V,VoH = 4.2V
(V2 is the maximum voltage for this parameter.)
4 GND2 Comparator GND GND dedicated to comparator.
5 CP1 Comparator input (+)
6 NFO Noise elimination filter output
7 CP2 Comparator input (-)
8 GND1 GND System GND.
9 FCC Baud rate setting 5Mbps as connected to GND and 7.5Mbps as
connected to V1.
10 BIASC Comparator bias Connect to GND via capacitor.
11 FADJ1 Fine adjustment of the noise elimination LPF Adjust with a resistor to GND. Standard: OPEN
shut-off frequency
12 FADJ2 Fine adjustment of the LPF shut-off frequency Adjust with a resistor to GND. Standard: OPEN
13 GCNT Receiving amplifier amplitude adjustment Adjust with a resistor to GND. Standard: 0Q
(C connection with GND)
14 RXI2 Receive signal inverted input
15 RXI1 Receive signal non-inverted input
16 BIAS2 Bias voltage
17 BIAS Bias voltage
18 TXO02 Send signal inverted output
19 TXO1 Send signal non-inverted output
20 NC2 No connection
21 NCA No connection
22 DRVI Output driver input
23 LPFO LPF output
24 Vel Power supply +5.0V £5%
25 TXEN Send/receive changeover control L for send and H for receive.
(VoL=0.5V, VoH = 2.4V)
26 LPFI LPF input
27 DAO D/A converter output 0.5Vp-p £1dB
28 TXI2 D/A converter input (MSB) VoL =0.5V, VoH = 2.4V
29 XN D/A converter input VoL =0.5V, VoH = 2.4V
30 TXI0 D/A converter input (LSB) VoL =0.5V, VoH = 2.4V
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Example of Application Circuit
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ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no
warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for
any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the
part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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