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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

PRODUCT DESCRIPTION:
The SC1003-1
differential signaling (QLVDS) line receiver

is a quad, low-voltage,

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.

PIN CONFIGURATION:

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 (Vpp=3.3V)
Propagation delay <5 nsec.

Operating Temperature Range:

-55°C to 125°C

16 Pin CSOP /Customized package /Die
Radiation Tolerant up to 200 KRad
SET/SEL immune up to 50 MeV.cm?*/mg
Pin compatible with QLVDS receiver
LVDS32

ESD protection level:

HBM class-1 ( < 1999V)

Latch up current protection £100mA
O,c =3.1°C/Watt

SCL’s 180nm CMOS Technology

Pin No. | Pin Name Description 1B [ 1 o 16 ] Vee
16 Voo +3.3V Supply 1A[] 2 15[] 4B
8 GND Supply Ground 1Y[3 14"]4’6\
upply Groun
- G[]4 13[] 4Y
4,12 G/G Control inputs A [ 5 12 ] G
1,79,15 | (1,234)B receiver input pin (Inverting) 2A [ 6 11 ] 3Y
2,6,10,14 | (1,234) A receiver input pin (Non-inverting) 2B [ 7 10 ] 3A
. . . GND[] & o[] 38
3,5,11,13 | (1,2,3,4) Y | Driver o/p pin, TTL/CMOS compatible

Device Pin Description

Device Pin Diagram
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

FUNCTIONAL DESCRIPTION:

¢4 z1
EN
g 12 n
I —
D
R 3
6 1 v 1Y
2A 5 1B —
T — 2Y 6 5
2B ——( 2A = 2y
3A " " . o  J—
14 L 13
— 13 4y
48 —

Logic Diagram and Logic Symbol

Differential Input Enable Outputs
A,B G G Y
H X H
VID > 100mV
X L H
H X ?
-100mV > VID >100mV
X L ?
H X L
VID <-100mV
X L L
H X H
OPEN
X L H
Don’t care (X) L H Z
L=low level, H=high level, X=irrelevant, Z=high impedance, ?=indeterminate

Functional Truth Table
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

ABSOLUTE MAXIMUM RATINGS (1):

Over operating free-air temperature range (unless otherwise noted)

PARAMETER UNIT
Supply Voltage Range (Vpp ) —0.5V to 4.3V
Enables and Output —0.5V to Vpp + 0.5V
Voltage Range (V))
AorB —-0.5Vto40V
Max. Junction Temperature (T)) 150°C

Storage Temperature Range (Tsrg)

—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:

Symbol Parameter Min. Typ. Max. Unit
Vop Supply Voltage 3 3.3 3.6 A"
Vi High Level Input Voltage ( G / G) 2.0 - - \Y%
Vi Low Level Input Voltage (G/G) - - 0.8 \Y
[Vip| | Magnitude Of Differential Input Voltage 0.1 - 0.6 v
Vic Common Mode Input Voltage Range [Vip| /2 - 2.4—(|Vp|/2) v
Ta Operating Free Air Temperature -55 - +125 °C

TEST CIRCUIT:
A
! v
Vip
- Via l B
(Via+Vig)2 T—C
Vour
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

DC ELECTRICAL SPECIFICATIONS:
Test condition: Vpp=3.3V+0.3V, Taup = -55°C to 125°C

Symbol Parameters Test Conditions Pin Min. | Typ. | Max. | Units
Vira+ Input Voltage High Vic =12V A.B - - 100 mV
Virn- Input Voltage Low Vic = 1.2V -100 - - mV
Vou Output Voltage High Iop = -8mA 2.4 3.1 - v

Y
VoL Output Voltage Low Ior = +8mA - 0.13 0.4 \Y
Iin High Level Input Current Vig=2.0V _ - - +20 uA
G, G
I, Low Level Input Current Vi.=0.8V - - +20 uA
Iy Receiver Input Current V=0 or 2.4V A, B - -8.5 +20 uA
High-impedance output _
IOZ current VO—O or VDD Y - - +10 uA
Power-off Input Current Vop =0V,
Tiorp) (Cold Spare Leakage) V=0 or Vpp A B ) 8.0 =20 uA
. No Load, Inputs =
IDD’ Ippne (Driver Enabled) open/steady state 15 30.0 50 mA
(static) No Load, Inputs = Voo
Ippz (Driver Disabled) open/steady state 0.2 0.75 33 mA
AC ELECTRICAL SPECIFICATIONS:
Test condition: Vpp= 3.3V, Freq. @ 1 MHz, C;=10pF, Tayp = -55°C to 125°C
Symbol Parameter Min. Typical Max. Units
Output signal rise time
t, (20% to 80%) - 0.738 1.5 ns
Output signal fall time
t; (20% to 80%) - 0.568 1.5 ns
tpHLD propagation delay 1.0 2.82 5 ns
tpLuD propagation delay 1.0 2.86 5 ns
TSKD =|tPHLD - tPLHDl skew in delay - 0.05 0.5 ns
Delay, high-level-to-high-
teuz impedance output ) 4.5 15 s
Delay, low-level-to-high-
triz impedance output ) 4.8 15 s
Delay, high-impedance-to-
trzn high-level output ) 44 15 s
Delay, high-impedance-to-
% - -
trz1 low-level output 1.6 us

*High Value Of tpz1 observed at receiver output due To high Voltage Spike at output
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

RECEIVER THRESHOLD TEST VOLTAGES:

ABDd WU | picrendal | Common Mode Input | PXPECSd vt
Input Voltages Voltages
Via (V) Vis (V) Vip (mV) Vic (V) Vov (V)
1.25 1.15 +100 1.20 Vop
1.15 1.25 -100 1.20 Vss
2.40 2.30 +100 2.35 Vop
2.30 2.40 -100 2.35 Vss
0.10 0.00 +100 0.05 Vop
0.00 0.10 -100 0.05 Vss
1.5 0.9 +600 1.20 Vb
0.9 1.5 -600 1.20 Vss
24 1.8 +600 2.10 Vb
1.8 24 -600 2.10 Vss
0.6 0.0 +600 0.30 Vb
0.0 0.6 -600 0.30 Vss

Receiver Minimum and Maximum Input Threshold Test Voltages
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

SWITCHING WAVEFORM:

Switching Waveforms

Tek Run i —— —— . — : ; — gl

i

AL A s hari

' Differential Input (A-B) |

—— e

@ 100V )

;Q 200mv 100ns )

Value Mean Min Max Std Dev |
@ Rise Time 652.5ps 644.6p 625.7p 662.8p 7.002p . M T —— T —— -
@ raliTime 552.8ps  551.0p 541.3p 560.3p 3.766p [100!15 ][5-000‘5/5 ] [ AN l-lﬁ\’]
@ High 328.0mv 328.0m ~-15.38m 544.0m 2.81om |2~ 201.000ns JI5M points
@ Low -336.0mV -336.0m -360.0m 360.0m 2.516m
@@ //+ 2.841Ins 2.838n 2.687n 2.867n 14.99p 18 Apr 2018
@D @\  2.864ns  2.863n  2.725n  2.895n  15.45p 15:31:00
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

Test Circuits for Higch Impedance Switching Parameter Measurement

500 Q2
. "M\
10 pF ——
T i
G (see Note B) Vo ' iﬁx‘l
Inputs _| — ‘\_JV
2 G | TEST
_( |
1,2EN or 3,4EN A—
- '
ViesT i
A 1V

G, 1,2EN,

—————————————— 2V
ya % ————————————— 1.4V
or 3,4EN 0.8V

tp 7 ——| | —»— tpiz
tpzL —H—bl I —p— tpz I e
| e R o SRR
Y — VoL+05V
VoL
V
TEST 4
1.4V
A

12N, S/ N\ __ __ e
or 3 4ENﬂ _____________ g
: 0.8V
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

TekRun

__Trig'd

VTEST=OV ,
| S

Vour

" Von=33V

@ so0omv

@ 1.00 ]

@& High
@ Low
@ High
@ Low

5.00GS/s
10k points

] @ 350mv]
18 May 2018
09:32:28

value Mean Min Max Std Dev [100"5 ][
3.280V 3.280 280 ).000 I#¥—1306.500N

0.000
0.000

10.00m
1.980
840.0m

40.00m
1.980
840.0m

1.980 V 1.980
840.0mvV_840.0m

Te

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

PI'EVLI_V__.

...... d
| | Viesr-25V S oout(y) | ‘ ]
. Vor=140mV g - E
(@ Soomv & N

@ High

@ High
@ Low

value Mean Min Max std Dev | [4-00us 250M5/s @ 5 147V
2.580 \ 2.580 2.58( 580 0.000 evi2 10k points
18 May 2018
14:19:51

100
0.000
0.000

1.980
860.0m

1.980
860.0m

1.980V 1.980
860.0mV 860.0m

High-Z to L delay Test waveform (Vtest=2.5V)
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

Tek Run [m Trig'd
o O
t [J& -800.0ps 1.400 Vv
O 3.700ns —-80.00mv
i PHZ A4.500ns A1.480 V
B B e e D g S Ei“__ _____ LT L I et e T S L M s Sy ety I P o St
; i Y - oo
- N A et Ty
|\
Y p
1 : T
}
e VTEST=0V
e + [ I —
: 1 : '
@ 1.00v . i
value Mean  Min Max Std Dev [“’-0“5 }[5-0055{5 ] - 350"1"']
3.206 V 3.29¢ 3.240 3.30( 3.224m gi+~—1.00000ns JL10k points
40.00mV 39.28m 60.00m 0.000 5.860m
1.980V  1.981 1.980 2.002 3.974m

18 May 2018
860.0mY 860.2m 860.0m 880.0m  2.224m 09:30:16

Test waveform for tpz

Tek Run i Trig'd
* ’ o - . — — — - . ’
woe : '
: t Jé& 100.0ps 1.400 Vv
O® 4.900ns —780.0mV
PZH A4.800ns A2.180

- k4 e e e i s e )]
VTEST =0V : : |
@ 100V )1 . P o .
value Mean Min Max 10.0ns 5.00GS/s @ - 350mv
3.240 V. 3.250 3.240 3.360 @-+v—1.00000ns fi 10k points
40.00mYy 39.76m 11.25m 40.00m

1.920V  1.922  1.880  2.060  10.24m 18 May 2018
840.2mV 839.7m 835.7m 860.0m S576.7M 09:23:28

Test waveform for tpzy
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

[egpreyam

t @ -1.430ps 5.600V
L PZL ® 180.0ns Ak
I A1.610ps A4.160 V

2 N SR SRR R SO £ A A S A A

(@@ soomv @ 1.00V ' )|
—

value Mean Min Max Std Dev |[1.00us 1-00085.: ® 5 147V
4 ¢ W+v0.00000 s 10k points

@ High 2.580v 2.580 2.580 2.580 0.000
@& Low 140.0mY 140.0m 140.0m 140.0m 0,000

@ High 1,980V  1.980  1.980  1.980  0.000 18 May 2018
@ Low £60.0mV_860.0m 860.0m  860.0m  0.000 14:19:31

Test Waveform for tpz

Tekprevu o
AL : 2 : o -

640.0mV

A3.200ns A4.960V

T L A 1 PP M
o Y Pt g et f e it

7 Vriest=0V
Y

IS PO P UL A Y TR P

>! 500mv @ 1.00 V i . L . i 2
value Mean Min Max std Dev [20-9“5 J {5-0065{5 ] @ 1.20 V]

@& High 2.540 V 2.540 2.540 2.540 0.000 1+v3.50020us 10Kk points

& Low 140.0mV  140.0m 140.0m 140.0m 0.000

@ High 2.000V 2.000 2.000 2.000 0.000 1

| @D Low §80.0mV_880.0m_ 880.0m_ 880.0m__ 0.000 1

May 2018
20

U1 oo

Test waveform for tp; 7
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

TYPICAL CHARACTERISTICS:

Dynamic current Vs Frequency 50 IDD Vs Temperaturg
100
90 PU—— 45
/v = "//
80 / £ a0
70 5 o
= —4-VDD=33V 2
< 60 =
£ <o 30
50 >
8 yd & 5 7 —+ VDD =3.0V
40 3
/ @ —8-VDD= 3.3V
g o
=0 o —4—\/DD= 3.6V
20 15
10 10
1 50 100 120 150 180 200 - - —
Frequency (Mhz) TA ,Temperature (°C)
VoH with load current loH VoL with load current loL
3.0 £00
35 ool 350 == Dey 01
34 & —8—Dev 02
as i Dev 02 00
250
$ 32 .\l\‘ s /
T 31 \ ‘g 200
S - ~s > 150 /
29 /'/
100
2.8 /
27 50 ./
26 : 0 : ;
4] q 8 16 0 4 8 16
IGH (mA) IOL (mA]
. TID Vs VoH 150 TID Vs VoL
3.25 128
3.2 126
3.15 124 [ = l-\-—__.“.
= 31 ._.El%ﬁﬁ S 122 ————qﬁq\ =
z E 150
§ iuf e Doy (31 6 118 DevOl
3 =
205 —m—Dev0? 116 —=—Dev02
2.9 114
2.35 112
18 110
0 0% 100K 130% 200K 0 50K 100K 150K 200K
TID (KRad) TID (KRad)
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

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 lIL, IIH, VOL & VOH was observed up to 200KRad.

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

TID Vs. IDD (LvDS Rx, SC1003-1)
50

45

i /
35

—g—Dev 01
30 £ —=Dev02

25

Idd (mA)

20

0 50K 100K 150K 200K

+¢ 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 10°
ions/cm?.
» No Single Event latch-up (SEL) was observed up to LET of 50 MeV-cm2/mg.
Supply current (Ipp) remains within specification throughout testing.
» No Single Event transient (SET) was observed up to LET of 50 MeV-cm2/mg.

APPLICATION CIRCUIT:
3.3V
100 Q 0.1 uF 0.001 pF
21 1a < 1
4B 15
I e % 100 Q
14
Vee— G 4A
| 13
Sloy 4y
. € 12
2A
st L
100 Q
L 2B 3A L

100 Q

"

8
] GND 3B
—

Typical Application circuit of QLVDS Receiver Page 13 of 14
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RT HIGH SPEED QLVDS RECEIVER (SC1003-1)

REVISION HISTORY:
S. No. Version Date of release Description
1 1.0 26" March 2019 New

PACKAGE DRAWING (CERAMIC-DUAL-FLATPACK):

NOTE: All linear dimensions are in inches (mm.)
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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.
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