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Product Overview 
The NLA9502 is a quad-channel, CMOS low voltage 
differential signaling (LVDS) line receiver offering 
data rates of over 400 Mbps (200 MHz) and ultralow 
power consumption. 
 
The NLA9502 can accept low voltage (350 mV typical) 
differential input signals and translate them to a 
single-ended 3 V COMS logic level. 
 
The NLA9502 offers active high and active low 
enable/disable inputs (EN and EN*) that control all 
four receivers. The EN and EN* are OR-ed together. 
When all receivers are disabled, the outputs show 
high impedance state, while the supply current is also 
significantly reduced. Each receiver support TRI-
STATE function. 
 
The NLA9502 provides three fail-safe functions, 
including floating, shorted, or terminated (100 Ω) 
receiver inputs. The NLA9502 is paired with 
differential line driver for high-speed point-to-point 
interface application. 
 

Key Features 
 >400 Mbps (200 MHz) switching rate 

 100 ps differential pulse skew (typical)  

 100 ps differential channel-to-channel skew (typical) 
 3.3 ns propagation delay (maximum) 

 3.3 V ± 0.3 V power supply 

 Power down high impedance on LVDS inputs 
 Low power design (40 mW at 3.3 V quiescent typical) 

 Interoperable with existing 5 V LVDS drivers 
 Accepts small swing (350 mV typical) differential 

input signal levels 

 Supports open, short, and terminated input fail-safe 
 Compatible with TIA/EIA-644 LVDS standard 

 

 Industrial temperature operating range (–40 °C to 
85 °C) 

 ESD protection exceeds 6000 V HBM per JESD22-
A114 and 2000 V CDM perJESD22-C101 

 Latch-up performance exceeds 100 mA per JESD 78 
 RoHS-compliant packages: TSSOP16 

 

Applications 

 Point-to-point data transmission 

 Building and factory automation 

  Multidrop buses 
 Clock distribution networks 

 
Device Information 
Part Number Package Body Size 
NLA9502-DTSPR TSSOP16 5.00 mm × 4.40 mm 

 

Function Block Diagram 

 
Figure 1 NLA9502 Block Diagram 
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1. Pin Configuration and Functions 

 
Figure 1. 1 TSSOP16 Package of NLA9502 

 
Table 1. 1 NLA9502 Pin Configuration and Description 

NLA9502 PIN NO. SYMBOL FUNCTION 

1, 7, 9, 15 RINx- Receiver inverting input of channel 1-4. 

2, 6, 10, 14 RINx+ Receiver noninverting input of channel 1-4. 

3, 5, 11, 13 ROUT Receiver Output (3 V CMOS) of channel 1-4. 

4 EN EN is active high enable. EN* is active low enable. 
 
The receiver outputs are disabled: EN = GND & EN*= VCC.  
The receiver outputs are enabled: all other combinations of EN and 
EN*. 

12 EN* 

8 GND Ground reference point for all circuitry on the part. 

16 VCC Power supply pin, 3.3 V ± 0.3 V. 
 
  

RIN1-

NLA9502

RIN1+

ROUT1

EN

RIN2+

RIN2-

ROUT2

GND

VCC

RIN4-

ROUT4

EN*

RIN3+

RIN3-

ROUT3

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

RIN4+



NLA9502 Datasheet (EN) 1.0 
 

Copyright © 2025, NOVOSENSE           
      

 Page 4 

 

2. Absolute Maximum Ratings 
TA = 25°C, unless otherwise noted. See [1]. 

Parameters Symbol Min Typ Max Unit Comments 

Supply voltage VCC -0.3  4 V With respect to GND 

Voltage on pin RINx+ or RINx- VRINx- / 
VRINx+ -0.3  3.9[2] V With respect to GND 

Voltage on pin EN or EN* VEN* / VEN -0.3  VCC + 0.3 V With respect to GND 

Voltage on pin ROUTx VROUTx -0.3  VCC + 
0.3 V With respect to GND 

Operating temperature range TA -40  85 ℃  

Junction temperature Tj -40  150 ℃  

Storage temperature Tstg -65  150 ℃  

[1] Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these or any other conditions above those indicated in the 
operational section of this specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

[2] The device operates for receiver input voltages up to VCC, but exceeding VCC turns on the ESD protection circuitry 
which clamps the bus voltages. 

 

3. ESD ratings 
Symbol Ratings Value Unit 

 

VESD-HBM1 

Human body model (JESD22/A114) – 100pF, 1.5kΩ 
 All pins 

 
± 6.0 

kV 

 

VESD-CDM1 

Charged device model (JESD22/C101): 
 All pins 

 
± 2.0 

kV 

 

4. Recommended Operating Conditions 
Parameters Symbol Min Typ Max Unit 

Supply voltage VCC 3 3.3 3.6 V 

Voltage on pin RINx+ or RINx- VRINx- / VRINx+ 0  3 V 

Operating temperature range TA -40 25 85 ℃ 

  



NLA9502 Datasheet (EN) 1.0 
 

Copyright © 2025, NOVOSENSE           
      

 Page 5 

 

5. Thermal Characteristics 
Parameters Symbol TSSOP16 Unit 

Junction-to-ambient thermal resistance θJA 110 °C / W 

Junction-to-case (top) thermal resistance θJC（top） 47 °C / W 

Junction-to-board thermal resistance θJB 55 °C / W 

 

6. Specifications 
6.1. Electrical Characteristics  

Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are 
referenced to ground. All typical are given for VCC =3.3 V and TA = 25 °C, unless otherwise noted. 

Parameters Symbo
l 

Min Typ Max Unit Comments 

Supply Current (VCC pin) 

Current with receivers 
enabled ICC 

 12 17 mA No load, EN = EN* = VCC or GND, inputs 
open 

 12 17 mA No load, EN = EN* = 2.4 V or 0.5 V, inputs 
open 

Current with receivers 
disabled ICCZ  0.7 5 mA No load, EN = GND, EN* = VCC, inputs 

open 

Input pins RINx+ / RINx- 

Differential input high 
threshold VTH  20 100 mV 

VCM = 1.2 V[1], the differential voltage 
between RINx+ and RINx– Differential input low 

threshold VTL -100 -20  mV 

Common mode voltage 
range[2] VCMR 0.1  2.3 V VID = 200 mV, the peak-peak differential 

voltage between RINx+ and RINx– 

Input current IIN 

-10 ±1 10 

μA 

VIN = 2.8 V, VCC = 3.6 V or 0 V 

-20 ±1 20 VIN = 0 V, VCC = 3.6 V or 0 V 

-20  20 VIN = 3.6 V, VCC = 0 V 

Output pins ROUTx 

Output high voltage VOH 

2.7 3  

V 

IOH = −0.4 mA, VID = 200 mV 

2.7 3  IOH = −0.4 mA, input terminated[3]  

2.7 3  IOH = −0.4 mA, input shorted / open 

Output low voltage VOL  0.1 0.25 V IOL = 2 mA, VID = −200 mV 

Output short circuit 
current [4] IOS -15 -48 -120 mA Receiver enabled, VID = 200 mV, VOUT = 0 

V 
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Parameters Symbo
l 

Min Typ Max Unit Comments 

Output TRI-STATE 
current IOZ -10 ±1 10 μA Receiver disabled, VOUT = VCC or 0 V 

Input pins EN / EN* 

High level input voltage VIH 2  VCC V  

Low level input voltage VIL GND  0.8 V  

Input current IIN -10 ±1 10 μA VIN = 0 V or VCC, other input = VCC or GND 

Input clamp voltage VCL -1.5 -0.8  V ICL = –18 mA 
[1] VCC is always higher than RINx+ and RINx– voltage. RINx+ and RINx– are allowed to have a voltage range –0.2 V to VCC – 

VID / 2. However, to be compliant with AC specifications, the common voltage range is 0.1 V to 2.3 V. 
[2] VCMR is reduced for larger input differential voltage (VID). For example, if VID is 400 mV, VCMR is 0.2 V to 2.2 V. The fail-

safe condition with inputs shorted is not supported over the common-mode range of 0 V to 2.4 V. However, it is 
supported only with inputs shorted and no external common-mode voltage applied. A VID up to VCC can be applied to 
the RINx+ / RINx− inputs with the common-mode voltage set to VCC/2. Propagation delay and differential pulse skew 
decrease when VID is increased from 200 mV to 400 mV. Skew specifications apply for 200 mV ≤ VID ≤ 800 mV over 
the common-mode range. 

[3] The termination resistance which is placed between RINx+ and RINx- to match the differential impedance of transmission 
medium. 

[4] Output short-circuit current (IOS) is specified as magnitude only. Minus sign indicates direction only. Note that only one 
output should be shorted at a time. Do not exceed the maximum junction temperature specification (150 °C). 

6.2. Switching Electrical Characteristics  
VCC = 3 V to 3.6 V, Tj=-40℃ to 150℃. All typical are given for VCC =3.3 V and TA = 25 °C, unless otherwise noted[1].  

Parameters Symbo
l 

Min Typ Max Unit Comments 

Propagation delay 

Receiver propagation delay of 
falling edge tPHLD   3.3 ns 

VCM = 1.2 V, VID = 200 mV,  
CL = 10 pF[2], see Figure 5. 2 Receiver propagation delay of 

rising edge tPLHD   3.3 ns 

Differential pulse skew 
|tPHLD – tPLHD|[3] 

tSKD1 0 0.1 0.35 ns  

Differential channel-to-channel 
skew[4] tSKD2 0 0.1 0.5 ns 

Guaranteed by design Differential part-to-part skew[5] tSKD3   1 ns 

Differential part-to-part skew[6] tSKD4   1.5 ns 

Transition time 

Rise Time tTLH  0.65 1.2 ns From 20% to 80%[9], see Figure 
5. 2 

Fall Time tTHL  0.65 1.2 ns From 80% to 20%[9], see Figure 
5. 2 

Disable and enable time 
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Parameters Symbo
l 

Min Typ Max Unit Comments 

Disable time high to Z tPHZ  11 17 ns 

RL = 2 kΩ[8], CL = 10 pF[2] 

See Figure 5. 3 and Figure 5. 4 

Disable time low to Z tPLZ  9 17 ns 

Enable time Z to high tPZH  6 12 ns 

Enable time Z to low tPZL  6 12 ns 

Operating frequency 

Maximum operating 
frequency[7] fMAX 200 250  MHz All channels switching 

[1] The waveform of generator for all tests, unless otherwise specified: f = 1 MHz, ZO = 50 Ω, tTLH and tTHL (0% to 100%) 
≤ 3 ns for RINx+ or RINx−. 

[2] CL includes load and jig capacitance. 
[3] tSKD1 is the magnitude difference in differential propagation delay time between the positive going edge and the negative 

going edge of the same channel. 
[4] tSKD2, channel-to-channel skew, is defined as the difference between the propagation delay of one channel and that of 

the others on the same chip with any event on the inputs. 
[5] tSKD3, part-to-part skew, is the differential channel-to-channel skew of any event between devices. This specification 

applies to devices at the same VCC, and within 5°C of each other within the operating temperature range. 
[6] tSKD4, part-to-part skew, is the differential channel-to-channel skew of any event between devices. This specification 

applies to devices over recommended operating temperature and voltage ranges, and across process distribution. 
tSKD4 is defined as |Maximum –Minimum| differential propagation delay. 

[7] fMAX generator input conditions: f = 200 MHz, tTLH = tTHL < 1 ns (0% to 100%), 50% duty cycle, differential (1.05 V to 
1.35 V, peak to peak). Evaluation criteria: 60%/40% duty cycle, VOL (maximum = 0.4 V), VOH (minimum = 2.7 V), and 
load = 15 pF (load and jig capacitance). 

[8] RL is connected to VCC for measuring tPLZ and tPZL. RL is connected to GND for measuring tPHZ and tPZH. 
[9] There is no additional external CL load on the ROUT port. 
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6.3. Parameter Measurement Information 

 
Figure 5. 1 Test circuit for receiver propagation delay and transition time 

 
Figure 5. 2  Waveforms of receiver propagation delay and transition time  

 
Figure 5. 3 Test circuit for receiver enable / disable time 
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Figure 5. 4 Waveforms of receiver enable / disable time 

 

7. Function Description 
7.1. Overview 

The NLA9502 is a quad-channel LVDS receiver. It can accept small swing (350 mV typical) differential input signal levels 
and convert it into a single-ended 3 V COMS logic signal.  
Typically, the receiver and driver are used in combination for point-to-point data transmission. Given that the driver is a 
current output type, a terminal resistor must be connected in parallel to the receiver input and as close to the receiver as 
possible. LVDS does not work without resistor termination. The receiver is connected to the driver through a balanced media 
which may be a standard twisted pair cable, a parallel pair cable, or simply PCB traces. Typically, the characteristic 
impedance of the media is in the range of 100 Ω. Consequently, a 100 Ω termination resistor is used to match the 
transmission medium. 
The NLA9502 differential line receiver can detect signals as low as 100 mV, over a ± 1 V common-mode range centered 
around 1.2 V. This is because the driver bias voltage is usually 1.2 V and fluctuates ± 1 V around the center point. 

The NLA9502 has active high (EN) and active low (EN*) enable inputs (OR-ed together). When EN = GND and EN* = VCC, 
all the logic outputs behave high impedance state.  

7.2. Functional block diagram 

 
Figure 6. 1 Block diagram of NLA9502 
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7.3. Functional modes 
Table 6. 1 lists the functional modes of NLA9502.  

Table 6. 1 Truth table 

EN EN* INPUT (RINx+ - RINx-) OUTPUT (ROUTx) 

L H X Z 

All other combinations of EN and 
EN*  

VID ≥ 100 mV H 

VID ≤ -100 mV L 

Input fail-safe: 
open / terminated/ shorted 

H 

Notes: H = high level, L = low level, Z = high impedance, X = irrelevant. 
 

7.4. Fail-safe features 
The LVDS receiver NLA9502 is a high-gain, high-speed device that amplifies a small differential signal (20 mV) to CMOS 
logic levels. To prevent noise from appearing as a valid signal, The internal fail-safe circuitry of the receiver is designed 
to source or sink a small amount of current, providing fail-safe protection for open, terminated, or shorted receiver inputs. 
(1) Open input: The input is biased by internal high value pull-up and pull-down resistors to set the output to a high state. 

High and stable high-level output is guaranteed by internal circuitry, under open circuit input conditions. 
(2) Terminated input: If the driver is disconnected (the cable is unplugged), or the driver is in TRI-STATE or off, the output 

of the receiver will be in a high-level state, even if the 100 Ω terminal resistance at the end of the cable crosses the 
input pin. The unplugged cable becomes a floating antenna that picks up noise. If the differential noise picked up by 
the cable exceeds 10 mV, the receiver may perceive the noise as a valid signal. To ensure that any noise is treated 
as common mode rather than differential, a balanced interconnection must be used. 

(3) Shorted input: If a fault situation occurs that shorts the receiver input, resulting in a differential input voltage of 0 V, 
the receiver output remains at a high-level state. Short circuit input fault protection is not supported within the common 
model circumference of the device (0 V to 2.4 V). It is only supported when the input is short-circuited, and no external 
common-mode voltage is applied. 
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8. Application and Implementation 
8.1. Typical Application 

Figure 7. 1 shows a typical application for point-to-point data transmission using LVDS driver and LVDS receiver. 
The receiver is connected to the driver through a balanced media which may be a standard twisted pair cable, a parallel 
pair cable, or simply PCB traces. Typically, the characteristic impedance of the media is in the range of 100 Ω. Therefore, 
the receiver input uses a 100 Ω terminal resistor to match the transmission medium.  

 
Figure 7. 1 Typical Application Circuit 

8.2. Layout Guidelines 
The NLA9502 requires a 0.1 µF bypass capacitors between VCC and GND. The capacitor should be placed as close as 
possible to the package. 
For differential traces, it is recommended to match the electrical lengths between traces for better EMI performance and 
less phase difference. Meanwhile, the differential traces should be placed as close and constant as possible to eliminate 
refection and ensure noise is coupled as common mode. 
For termination resistor, it should be located as close to the receiver input pins as possible. The distance between the 
termination resistor and the receiver must be < 10 mm (12 mm maximum). 
For routing, avoid 90° turns (these cause impedance discontinuities). Use arcs or 45° bevels. 
For ROUTx, a serial resistor is optional to use. 
 

8.3. Oscilloscope and probe requirements 
Considering the high communication rate of LVDS, oscilloscope and probe are required to ensure the reliability of test results. 
Always use high impedance (> 100 kΩ), low capacitance (< 2 pF) scope probes with a wide bandwidth (1 GHz) scope. 
Improper probing gives deceiving results. 
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9. Package Information 

 
Figure 8. 1 TSSOP16 Package Shape and Dimension in millimeters 
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10. Order Information 
 

Part Number Pins Operating Temperature MSL Package  SPQ 

NLA9502-DTSPR 16 -40℃ to 85℃ 1 TSSOP16 2500 
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11. Tape and Reel Information 
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Figure 10. 1 Tape and Reel Information of TSSOP16 in millimeters 
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12. Revision History 
 

Revision  Description Date 
1.0 Initial version. 2025/3/24 
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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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