NOVOSENSLE

NLC530x
Multipoint Low Voltage
Differential Signaling Transceiver

Product Overview

The NLC530x devices are single-channel multipoint
low voltage differential signaling (MLVDS)
transceivers. The NLC5301/NLC5302 can support
100Mbps data rate and the NLC5303/NLC5304 can
operate at signaling rates up to 200Mbps.

The device is compatible with the M-LVDS standard
TIA/EIA-899 and combines a differential driver and a
differential receiver. Additionally, the NLC530x
devices support typel and type2 receiver input,
NLC5301 and NLC5303 are type1 receiver input
while NLC5302 and NLC5304 are type2 receiver
input.

Controlled edge rates, tight input receiver thresholds
and increased drive capability are some of the key
enhancements that make MLVDS device an ideal
choice for distributing signals via multipoint networks.
The NLC530x devices accept LVTTL signals at the
driver inputs and convert them to differential MLVDS
signals. The receiver inputs accept low voltage
differential signals and convert them to LVCOMS
signals.

Key Features

* Fully compatible with the TIA/EIA-899 standard
* Support 100Mbps and 200Mbps signaling rates
* Power supply voltage: 3V to 3.6V
* Type-1 receiver with a Hysteresis of 25mV
* Type-2 receiver with an offset Threshold of 100mV
*  Wide common mode voltage input: -1V to 3.4V
* Bus I/O Protection:
meet +8kV HBM
meet +8kV IEC 61000-4-2 contact discharge

e Operation temperature: -40°C~105°C
* RoHS & REACH compliant package: SOP 8

Applications
¢ Cellular base stations

* Backplane or cabled multipoint data and clock
transmission

¢ Network switches and routers

Device Information

Part Number | Function Package | Body Size
Description
NLC5301- 100Mbps & | SOP8 4.90% 3.90mm
DSPR Type1
NLC5302- 100Mbps & | SOP8 4.90 x 3.90mm
DSPR Type2
NLC5303- 200Mbps & | SOP8 4.90 x 3.90mm
DSPR Type1
NLC5304- 200Mbps & | SOP8 4.90 x 3.90mm
DSPR Type2
Functional Block Diagrams
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Figure 1. NLC530x Block Diagram
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1. Pin Configuration and Functions

R [ [8]Vee
IRE [Z] [7]18B
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D [4] [51GND

Figure 1.1 NLC530x Package

Table 1.1 NLC530x Pin Configuration and Description

NLC530x Pin Symbol Function
No.
1 R Receiver output
2 /IRE Receiver enable input, active low
3 DE Driver enable input, active high
4 D Driver input
5 GND Ground
6 A Differential output for driver and differential input for receiver
7 B Differential output for driver and differential input for receiver
8 Vee Power supply
2. Absolute Maximum Ratings
Parameters Symbol Min Typ Max Unit Comments
Power Supply Voltage Vee -0.3 4 Vv
Control Input Voltage /RE, DE -0.3 Vee+0.3 Vv
Driver Input Voltage D -0.3 Vee+0.3 Vv
Output Voltage A, B -1.8 4 \Y
Receiver Output Voltage R -0.3 Vec+0.3 kV/us
Storage Temperature Tstg -65 150 °C
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3. ESD Ratings

Ratings Value Unit
Human body model (HBM), per AEC-Q100-002-RevD
e AB 0 kv
Electrostatic discharge ® Allpins exceptA, B +4.0 kV
Charged device model (CDM), per AEC-Q100-011-RevB
® All pins +1500 \Y,
4. Recommended Operating Conditions
Parameters Symbol Min Typ Max Unit Comments
Power Supply Voltage Vee 3 3.3 3.6 V
Operating Temperature Topr -40 105 °C
High Level Input Voltage Vi1 2 Vee Vv
Low Level Input Voltage Vi 0 0.8 Vv
Voltage at any bus pin Vbus -40 125 Vv
Common mode voltage at Vem -1 3.4 Vv
bus
Magnitude of differential input [Vio| Vce \Y
voltage
DR 100 NLC5301, NLC5302
Data rate Mbps
200 NLC5303, NLC5304
5. Thermal Information
Parameters Symbol SOP8 Unit
Junction-to-ambient thermal resistance Bua 98.9 °C/W
Junction-to-case(top) thermal resistance Buc top> 49.8 °C/W
Junction-to-board thermal resistance 6.8 445 °C/wW
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6. Specifications

6.1. Electrical Characteristics

(Vce=3V~3.6V, Ta=-40°C to 105°C. Unless otherwise noted, Typical values are at Vcc= 3.3V, Ta = 25°C)

Parameters Symbol Min Typ Max  Unit Comments
Power supply voltage Vee 3 3.3 3.6 \%
Supply current lcc 15 22 mA /RE and DE at Vcc, RL =50 Q,
All others open
2.4 5 mA /RE at Vcc, DE at 0 V, RL = No
Load, All others open
16 24 mA /RE at 0V, DE at Vce, RL =50
Q, All others open
4 13 mA /RE at 0 V, DE at 0 V, All others
open
Driver
D|ﬁer§ntlal output voltage V| 480 650 mv
magnitude
RL =50Q, CL= 5pF
Change in differential output See Figure 6.2
voltage magnitude between AVas -50 50 mV
logic states
Steady-state common-mode
output voltage Vos(ss) 0.8 1.2 \Y
Change in steady-state R. = 50Q, C. = 5pF;
common-mode output AVos(ss) -50 50 mV ]
voltage between logic states See Figure 6.3
Peak-to-peak common-mode
output voltage Voseee) 150 mV
Maximum steady-state open-
circuit output voltage Vaeo) 0 2.4 v
See Figure 6.7
Maximum steady-state open- V(o)
L 0 24 Vv
circuit output voltage
Voltage overshoot, low-to-
high level output Mg 1.2Vss |V
Voltage overshoot, high-to-
low level output Vel “0.-2Vss v
High-level input current
I -15 15 MA ViH =2.0V to Vce
(D. DE)
Low-level input current
I -15 15 MA ViL =GND to 0.8V
(D. DE)
Differential short-circuit los 30 30 mA See Figure 6.4
output current

Receiver
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Positive-going differential Vir 50 mV Type 1
input voltage threshold 150 mv Type 2
Negative-going differential Vir -50 Type 1
input voltage threshold 50 Type 2
Differential input voltage Viers 25 mV Type 1
hysteresis 0 mvV Type 2
High-level output voltage
VoH 2.4 V lon=-8mA
(R)
Low-level output voltage
VoL 0.4 V loL.=8mA
(R)
High-level input current
liH -10 MA ViH = 2.0V to Vcc
(/RE)
Low-level input current
he -10 MA ViL =GND to 0.8V
(/RE)
TRI-STATE output current
loz -10 15 pA Vo =0V or 3.6V
(R)
Bus (Input and Output) Pins-Pin A and Pin B
High-impedance state Va/Ve= -1.4~3.8V, other pin
current loz -32 32 uA =1.2V
-1.4V<(VaorVe)<38YV,
Power-off current looFr) -34 34 uA Other pin=1.2V, 0V < Vccs<
15V
V| = 0.4 sin(30E6Tt) + 0.5V,
Output capacitance CaorCs 9 pF Other input at 1.2 V, driver
disabled
' i Vag = 0.4 sin(30E6Tt) V
D|ffere_nt|al output Cos 57 oF AB ' .( )
capacitance driver disabled
Output capacitance balance, .
(Ca/Ce) Cas 0.98 1.02 pF Guarantee by design

6.2. Switching Characteristics
(Vce=3V~3.6V, Ta=-40°C to 105°C. Unless otherwise noted, Typical values are at Vcc = 3.3V, Ta = 25°C)

Parameters Symbol Min Typ Max Unit Comments
Driver

ng;e&i\?vl tl:)rar;:r?ation oL 13 7 ns See Figure 6.5
Drenta P | e | 1a ar

EDUS.FDSKGW (tPRL= tsk(P) 0.4 0.8 ns
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Part-to-Part Skew tskep)! 1.3 ns
Rise Time tr 1 3 ns
Fall Time t 1 3 ns
E?gahb)le Time (Z to Active oz 8 12 ns See Figure 6.6
Eg\?vb)le Time (Z to Active toz1 8 12 ns
E;sza)ble Time (Active Low toLz 8 12 ns
E;sza)ble Time (Active High toriz 8 12 ns
Period jitter, rms tit(per)’ 3 4 ps 50-MHz clock input
Receiver
Differential Propagation See Figure 6.8
Delay Low to High teLr 2 6 ns
Differential Propagation
Delay High to Low terL 2 6 ns
Pulse Skew (|tPHL- tPLH|) tsk(p) 0.4 0.8 ns
Part-to-Part Skew tskep)’! 1.3 ns
Rise Time tr 0.5 25 ns
Fall Time t 0.5 25 ns
|Ii?gahb)le Time (Z to Active oz 45 6 ns
Enable Time (Z to Active 4.5
Low ) tezL 6 ns
See Figure 6.9
Disable Time (Active Low trLz 4.5 6 ns
to Z) 45
Pisza)ble Time (Active High tphz ' 6 ns
(o}
Period jitter, rms titpen)’ 5 8 ps 50-MHz clock input

) Not test covered, guaranteed by design.
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6.3. Parameter Measurement Information

VCC

Figure 6.1 Driver Voltage and Current Definitions

A 3.32kQ
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Bl MY !
332kQ

1) All resistors are 1% tolerance.
Figure 6.2 Differential Output Voltage Test Circuit

2490

A _L1F /\/\/\/ Am%1.3v
p
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B

‘
2.5pF I Vos(rp)

A Vos(ss)

1) C1, C2 and C3 include instrumentation and fixture capacitance within 2 cm of the D.U.T. and are +20%.
2) R1 and R2 are metal film, surface mount, +1%, and located within 2 cm of the D.U.T.
3) The measurement of Vosr) is made on test equipment with a -3 dB bandwidth of at least 1 GHz.

Figure 6.3 Test Circuit and Definitions for the Driver Common-Mode Output Voltage

-1VsVtests3 4V

Figure 6.4 Driver Short-Circuit Test Circuit
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1) C1, C2, and C3 include instrumentation and fixture capacitance within 2 cm of the D.U.T. and are +20%.
2) R1is a metal film, surface mount, and 1% tolerance and located within 2 cm of the D.U.T.
3) The measurement is made on test equipment with a -3 dB bandwidth of at least 1 GHz.

Figure 6.5 Driver Test Circuit, Timing, and Voltage Definitions for the Differential Output Signal.

(A 2490
D Ay l ca 4
1pF ==
0VorVee E p l 0.5 pF Oquut 1 e
* ® T 2.5pF
B c2 R2 o
DE fL, 1pF 2490

tpzH —rl—P otz

———— -08V
Output With ! ! | v

| [ |
e [
Qutput With oo | | Pz oV
Datov E.‘ I/____ 04V
- 0.6V

1) C1, C2, C3, and C4 includes instrumentation and fixture capacitance within 2 cm of the D.U.T. and are +20%.
2) R1 and R2 are metal film, surface mount, and 1% tolerance and located within 2 cm of the D.U.T.
3) The measurement is made on test equipment with a -3 dB bandwidth of at least 1 GHz.

Figure 6.6 Driver Enable and Disable Time Circuit and Definitions
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0VorVee

Va, Vg, Vy orVz 1.62 kQ , +1%

Figure 6.7 Maximum Steady State Output Voltage

| * ]

Va CL Vo
VB ) DT ‘

1) All input pulses are supplied by a generator having the following characteristics: t: or tr < 1 ns, frequency = 1 MHz, duty
cycle =50 £ 5%. CL is a combination of a 20%-tolerance, low-loss ceramic, surface-mount capacitor and fixture

capacitance within 2 cm of the D.U.T.
2) The measurement is made on test equipment with a -3 dB bandwidth of at least 1 GHz.
Figure 6.8 Receiver Timing Test Circuit and Waveforms
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Vrest

Output R

Vrest ov

1) All input pulses are supplied by a generator having the following characteristics: tr or tf < 1 ns, frequency = 1 MHz,
duty cycle = 50 £ 5%.

2) RL is 1% tolerance, metal film, surface mount, and located within 2 cm of the D.U.T.
3) CL is the instrumentation and fixture capacitance within 2 cm of the DUT and +20%.
Figure 6.9 Receiver Enable and Disable Time Test Circuit and Waveforms

7. Function Description

7.1. Overview

The NLC530x devices are single-channel multipoint low voltage differential signaling (MLVDS) transceivers. The 5301/5302
can support 100Mbps data rate and the 5303/5304 can operate at signaling rates up to 200Mbps.The device is compatible

with the M-LVDS standard TIA/EIA-899 and combines a differential driver and a differential receiver.

The NLC530x devices accept LVTTL signals at the driver inputs and convert them to differential MLVDS signals. The receiver
inputs accept low voltage differential signals and convert them to LVCOMS signals. The NLC530x devices support Type-1
and Type-2 receiver input with 50 mV (for Type-1) or 150 mV (for Type-2) of differential input voltage detection. Additionally,

the NLC530x devices support a wide common-mode voltage range of -1 V to 3.4 V.
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7.2. FUNCTION TABLES

DE 3
4
D
2
RE
j
R_

Figure7.1 Logic Diagrams

Table 7.1 NLC530x Function Table-Driver

Vee DE D A B Comment
Ready HM H H L
Driver Normal operation
Ready H L L H
Ready L X Z Z Driver Disabled, the output is high impedance
Unready X X Z Z Unpowered, the output is high impedance

(1) L=Logic low; H=Logic high; X=Logic low or logic high.
Table 6.2 NLC530x Function Table-Receiver (Type1)

Vee /RE Vip=Vs-Ve R Comment
Ready L =50mV H
Ready L <-50mV L Receiver Normal operation
Ready L -50mV<Vip<50mV 7 M
Ready H X Z Receiver Disabled, the output is high impedance
Unready X X Z Unpowered, the output is high impedance
(1) “? * — Indeterminate state.
Table 6.3 NLC530x Function Table-Receiver (Type2)
Vee /RE Vip=Vs-Ve R Comment
Ready L =150mV H
Ready L <50mV L Receiver Normal operation
Ready L 50mV<Vip<150mV ? M
Ready H X Z Receiver Disabled, the output is high impedance
Unready X X Z Unpowered, the output is high impedance
(1) ‘? "— Indeterminate state.
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8. Package Information

Lzﬂ fJ COMMON DIMENSIONS
5P T (UNITS OF MEASURE=MILLIMETER)
— % % % A - SYMBOL | MIN NOM MAX
- | TR - G S S
| —¢1.20+0.05 : ‘
| DEPTH 0.10+0.10 ¢ N AZ N RN R B
| rd . . .
| © b 0.38 = 0.47
/T‘“ bi 0.37 0.40 0.43
/o l c 0.17 - 0.25
T | I I L S N O A I ol 0.17 0.20 0.23
b Tt / D 480 | 4.90 | 5.00
N~ - E 5.80 6.00 6.20
INDEX i [ 3.80 3.80 4.00
| | e 117 1.27 1.37
W[ i =0 r L 0.45 0.60 0.80
‘ < L1 1.04REF
L— i q& e L2 0.25B5C
R 0.07 - -
— R 0.07 - -
h 0.30 0.40 0.50
€] 0’ - B
L—e—J o [&]0.250 B B o = = TR
or X IE 13 15"
=
T b
Mz \ I —l—
<% O Tr /> BASE METAL
8]
< O
\L ‘L T 1 C ] 1 Jé L o
iﬁ NOTES:
< 02

E SECTION B—R PLATING ALL DIMENSIONS REFER TO JEDEC STANDARD MS—012 AA
- 2= Y oD DO NOT INCLUDE MOLD FLASH OR PROTRUSION.

Figure 8.1 SOP8 Package Shape and Dimension in millimeters

9. Ordering Information

Orderable Part SPQ Package Type Pins Operating Temp ‘ MSL
NLC5301-DSPR 2500 SOP-8 -40 to 105°C 1
NLC5302-DSPR 2500 SOP-8 -40 to 105°C 1
NLC5303-DSPR 2500 SOP-8 -40 to 105°C 1
NLC5304-DSPR 2500 SOP-8 -40 to 105°C 1
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10. Tape and Reel Information

DEPRESSION
0.5MM(LABEL AREA)

COMPANY LOGO

———W3 (INCLUDES FLANGE
S 0!
50 L0Go DISTORTION AT

(ENGRAVE) OUTER EDGE)
(ENGRAVE) DEPRESSION
0.3MM
. DEPRESSION
LABEL |AREA 0.3MM
+—W1(MEASURE
d AT HUBY

\ Vol

\ THRU
ey N
SR

WINDOW

\a\
\E NN
V-

3 D
/

ConE
Loco ) 110£1.0— — — W2 i
Eggomcm«' LABEL [AREABFRDO \;_\‘-\7 SEE DETAIL A ﬂE:iTJERE ’
/ 1 -
L
LABEL ALIGNMENT — w2 | TN
LINE 8 /[D‘\FULL RADIUS
FROMT WIEW SIDE VIEW BACK WIEW
2.0%98 PRODUCT SPECIFICATION
TAPE oA BN w1 w2 W3 E
B} WIDTH £2.0 £2.0 (MAX) (MIN)
,,./ N | oM | 330 | 178 | s.4%a] 144 | _ [ 55
221.0%0.2 + — 213.0%33 12MM 330 | 178 | 12.4%8] 18.4 | 5.5
- . I 16MM 330 | 178 | 16.4*38] 22.4 | WEWH ] 55
L 24MM_ | 330 | 178 [ 24.4%8] 30.4 |wmrmpce| 5.5
J2MM 330 178 32.4% 38.4 5.5
ARBOR HOLE SURFACE RESISTIVITY
DETAIL A LEGEND SR_RANGE TYPE COLOUR
SCALE : 3:1 A BELOW 10% ANTISTATIC ALL TYPES
8 10° 1O 10" STATIC DISSIPATIVE | BLACK ONLY
C 10* & BELOW 10° | CONDUCTIVE (GENERIC) | BLACK ONLY
E 10° TO 10" ANTISTATIC (COATED) | ALL TYPES
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V1 /- 0 T holes is £ 0,20 .
- 1.90 ) (I} Meosured from centreline of sprocket
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O 010 O
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D [ ) P
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Quadrant

Designations

Figure 10.1 Tape and Reel Information of SOP8

11. Revision History

Revision Description Date
1.0 Initial version 2024/12/20
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IMPORTANT NOTICE

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

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applications, and for the
safety thereof. Users 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.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with NOVOSENSE'’s
products. NOVOSENSE reserves the rights to make corrections, modifications, enhancements, improvements or other
changes to the products and services provided without notice. NOVOSENSE authorizes users to use this Document
exclusively for the development of relevant applications or systems designed to integrate NOVOSENSE'’s products. No
license to any intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Document for
any other purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no event shall
NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in connection with this Document
or the use of this Document.

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

Suzhou NOVOSENSE Microelectronics Co., Ltd
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