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PRODUCT DESCRIPTION: 

The SC1003-1 is a quad, low-voltage, 

differential signaling (QLVDS) line receiver 

specifically designed and packaged for use in 

aerospace environments in a low-power and 

fast point-to-point baseband data 

transmission standard. 

Any of the four differential receivers 

provides a valid logical output state with a 

±100mV differential input voltage within the 

input common-mode voltage range.  

The circuit features an internal fail safe 

function to ensure a known output state in 

case of an input short circuit or floating. 

The intended application of these devices 

and signaling technique is point-to-point data 

transmission over controlled impedance 

media of approximately 100 ohm. The 

transmission media may be printed-circuit 

board traces, backplanes or cables.  

   

 

 

 

 

 

FEATURES: 

 Operating Power Supply 3.3V ±0.3V  

 Cold Sparing at LVDS input pins  

 LVDS input levels and CMOS logic 

output levels 

 Compatible with ANSI/TIA/EIA-644 

LVDS standard 

 400 Mbps (200 MHz) switching rates  

 Differential input thresholds ± 100mV  

 Open circuit fail safe function 

 Power dissipation 76 mW Typical per 

receiver at  200MHz (VDD=3.3V) 

 Propagation delay ≤ 5 nsec. 

 Operating Temperature Range:     

 -55ºC to 125ºC 

 16 Pin CSOP /Customized package /Die 

 Radiation Tolerant up to 200 KRad 

 SET/SEL immune up to 50 MeV.cm²/mg   

 Pin compatible with QLVDS receiver 

LVDS32 
 ESD protection level:  

HBM class-1 ( < 1999V) 

 Latch up current protection ±100mA 

 ϴJC = 3.1ºC/Watt 

 SCL’s 180nm CMOS Technology 

 

 

PIN CONFIGURATION:  
 

Pin No. Pin Name Description 

16 VDD +3.3V Supply 

8 GND Supply Ground 

4,12 G / Ḡ Control inputs 

1,7,9,15 (1,2,3,4) B receiver input pin (Inverting) 

2,6,10,14 (1,2,3,4) A receiver input pin (Non-inverting) 

3,5,11,13 (1,2,3,4) Y Driver o/p pin, TTL/CMOS compatible 

 
 Device Pin Description 

Figure

Device Pin Diagram 
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FUNCTIONAL DESCRIPTION: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Differential Input Enable Outputs 

A , B G Ḡ Y 

VID ≥ 100mV 
H X H 

X L H 

    -100mV > VID >100mV 
H X ? 

X L ? 

VID  ≤ -100mV 
H X L 

X L L 

OPEN 
H X H 

X L H 

Don’t care (X) L H Z 

L=low level, H=high level, X=irrelevant, Z=high impedance, ?=indeterminate 

 
 
 
 
 
 

Logic Diagram and Logic Symbol 

Functional Truth Table 
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ABSOLUTE MAXIMUM RATINGS (1):  
Over operating free-air temperature range (unless otherwise noted) 

PARAMETER UNIT 

Supply Voltage Range (VDD ) –0.5V to 4.3V 

Voltage Range (VI) 
Enables and Output –0.5V to VDD + 0.5V 

A or B –0.5 V to 4.0 V 

Max. Junction Temperature (TJ) 150°C 

Storage Temperature Range (TSTG) –65°C to 150°C 

 
(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. 
 

RECOMMENDED OPERATING CONDITIONS: 
 

 
TEST CIRCUIT: 
 
 
 

 

 

 

 

 

 

 

Symbol Parameter Min. Typ. Max. Unit 

VDD Supply Voltage 3 3.3 3.6 V 

VIH High Level Input Voltage ( G / Ḡ) 2.0 - - V 

VIL Low Level Input Voltage ( G / Ḡ ) - - 0.8 V 

 |VID| Magnitude Of Differential Input Voltage 0.1 - 0.6 V 

VIC Common Mode Input Voltage Range |VID| / 2 - 2.4 – (|VID| / 2) V 

TA Operating Free Air Temperature -55 - +125 ºC 

A 

VIA 

VID 

VOUT 

B 

Y 

VIB VIC 

(VIA+VIB)/2 
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DC ELECTRICAL SPECIFICATIONS:  

Test condition: VDD =3.3V±0.3V, TAMB = -55ºC to 125ºC 

Symbol Parameters Test Conditions Pin Min. Typ. Max. Units 

VITH+ Input Voltage High VIC  = 1.2V A, B 
 

- - 100 mV 

VITH- Input Voltage Low VIC  = 1.2V -100 - - mV 

VOH Output Voltage High IOH = -8mA 
Y 

2.4 3.1 - V 

VOL Output Voltage Low IOL = +8mA - 0.13 0.4 V 

IIH High Level Input Current VIH = 2.0V 
G, Ḡ  

- - ±20 uA 

IIL Low Level Input Current VIL = 0.8V - - ±20 uA 

IIN Receiver Input Current VIN=0 or 2.4V A, B - -8.5 ±20 uA 

IOZ 
High-impedance output 

current 
VO=0 or VDD Y - - ±10 uA 

II(OFF) 
Power-off Input Current 
(Cold Spare Leakage) 

VDD = 0V,  
VI = 0 or VDD 

A, B - 8.0 ±20 uA 

IDD 

 (static) 
 

IDDNL (Driver Enabled) 
No Load, Inputs = 
open/steady state 

VDD 
15 30.0 50 mA 

IDDZ (Driver Disabled) 
No Load, Inputs = 
open/steady state 

0.2 0.75 3.3 mA 

 
  
AC ELECTRICAL SPECIFICATIONS:    
Test condition: VDD = 3.3V, Freq. @ 1 MHz, CL=10pF, TAMB = -55ºC to 125ºC 

 

*High Value Of tPZL observed at receiver output due To high Voltage Spike at output 

 

Symbol Parameter Min. Typical Max. Units 

tr 
Output signal rise time 

 (20% to 80%) 
- 0.738 1.5 ns 

tf 
Output signal fall time  

(20% to 80%) 
- 0.568 1.5 ns 

tPHLD propagation delay 1.0 2.82 5 ns 

tPLHD propagation delay 1.0 2.86 5 ns 

TSKD =|tPHLD - tPLHD| skew in delay - 0.05 0.5 ns 

tPHZ 
Delay, high-level-to-high-

impedance output 
- 4.5 15 ns 

tPLZ 
Delay, low-level-to-high-

impedance output 
- 4.8 15 ns 

tPZH 
Delay, high-impedance-to-

high-level output 
- 4.4 15 ns 

*tPZL 
Delay, high-impedance-to-

low-level output 
- 1.6 - us 
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RECEIVER THRESHOLD TEST VOLTAGES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Applied Input  
Voltages 

Resulting 
Differential  

Input Voltages 

Resulting  
Common Mode Input 

Voltages 

Expected Output 
Voltage  

VIA (V) VIB (V) VID (mV) VIC (V) VOY (V) 

1.25 1.15 +100 1.20 VDD 

1.15 1.25 -100 1.20 VSS 

2.40 2.30 +100 2.35 VDD 

2.30 2.40 -100 2.35 VSS 

0.10 0.00 +100 0.05 VDD 

0.00 0.10 -100 0.05 VSS 

1.5 0.9 +600 1.20 VDD 

0.9 1.5 -600 1.20 VSS 

2.4 1.8 +600 2.10 VDD 

1.8 2.4 -600 2.10 VSS 

0.6 0.0 +600 0.30 VDD 

0.0 0.6 -600 0.30 VSS 

Receiver Minimum and Maximum Input Threshold Test Voltages 
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SWITCHING WAVEFORM: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Switching Waveforms 

Differential Input (A-B) 
 

Output (Y) 
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Test Circuits for High Impedance Switching Parameter Measurement 
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VOUT 

G 

VTEST = 0V 

VOH = 3.3V 

High-Z 

Output Enable 

High-Z to H delay Test waveform (Vtest=0V) 

Hi-Z 

O/P Enable 

VOL = 140mV 

VTEST = 2.5V 

G 

Out (Y) 

High-Z to L delay Test waveform (Vtest=2.5V) 
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Test waveform for tPHZ 

tPHZ 
G 

Y 

VTEST=0V 

Test waveform for tPZH 

tPZH 

G 

Y 

VTEST = 0V 
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Test Waveform for tPZL 

tPZL 

G 

Y 

VTEST=2.5V 

Test waveform for tPLZ 

G 

Y 

VTEST=0V 



 

                                                  
 

 

TYPICAL CHARACTERISTICS:
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RADIATION CHARACTERISTICS: 
 

 Total Ionization Dose (TID) Testing 
 TID testing of QLVDS Receiver (SC1003-1) is performed for radiation level up 

to 200 KRad.  
 No functional degradation and no significant change in device parameters 

such as IIL, IIH, VOL & VOH was observed up to 200KRad.  

 Static supply current increases with radiation dose, shown in figure below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Single Event Effect (SEE) Testing 
 

SEE testing of QLVDS Receiver (SC1003-1) is performed at two different LET energy 

ion beams Ni+ (30 MeV-cm2/mg) and Ag+ (50 MeV-cm2/mg) for a Fluence of 106 
ions/cm2.  
 No Single Event latch-up (SEL) was observed up to LET of 50 MeV-cm2/mg. 

Supply current (IDD) remains within specification throughout testing.  

 No Single Event transient (SET) was observed up to LET of 50 MeV-cm2/mg. 

 
APPLICATION CIRCUIT: 
 
 
 

 

 

 

 
 

 
 
 
 
 
 

Typical Application circuit of QLVDS Receiver 
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REVISION HISTORY: 

 

S. No. Version Date of release Description 

1 1.0 26th March 2019 New 
 
PACKAGE DRAWING (CERAMIC-DUAL-FLATPACK): 
 
NOTE: All linear dimensions are in inches (mm.) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPORTANT NOTICE 
 

Semi Conductor Laboratory (SCL) reserves the right to make corrections, enhancements, improvements and 
other changes to its semiconductor products and specifications, and to discontinue any product. Buyers should 
obtain the latest relevant information before placing orders and should verify that such information is current and 
complete. Reproduction of significant portions of SCL information in SCL data sheets is permissible only if 
reproduction is without alteration and is accompanied by all associated conditions, limitations, and notices. SCL 
is not responsible or liable for such altered documentation. 


