i MS21148T

Four Channel LVDS Differential Cable Receiver

PRODUCT DESCRIPTION

The MS21148T is a four channel LVDS differential cable receiver. Each
differential receiver could transform 100mV differential input voltage to
effective logical output among the common-mode voltage range.

The MS21148T is applied for point-to-point base-band data transmission

through 100Q controlled impedance media. The transmission media could be
PCB traces, backplane or cables. The data rate and distance depend on the
media attenuation characteristic, the noise environment and other system TSSOP16

characteristics. The operating temperature range is from -40°C to 125°C.

FEATURES

® 200 Mbps(100MHz) Data Rate

Propagation Delay Time 4.8ns (Typ.)

Output high Impedance for LVDS Input on Power down mode

3.3V Power Supply

Support 100mV~900mV Differential Signal Amplitude when input
common range voltage located at 1.1V~1.3V
Support Open, Short-circuit and Terminate Failure Safe

TSSOP16 Package

APPLICATIONS

®  Multi-function Printer
® Flat Panel Display Interface

® Monitoring Camera

PRODUCT SPECIFICATION

Part Number Package Marking
MS21148T TSSOP16 MS21148T
Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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P bk tined MS21148T
PIN CONFIGURATION
o
RININ[ 1 | 16 | EN
RIN1P | 2 15 | ROUT1
RIN2P | 3 14 | ROUT2
wan L4\ sorqagr 2V
RIN3N [ 5 | 12 | GND
RiN3P | 6 | 11 | ROUT3
RIN4P | 7 10 | ROUT4
RINAN [ 8 [ 9 ] ens
PIN DESCRIPTION
Pin Name Type Description
1 RININ I Negative Input (Channel 1), LVDS Level
2 RIN1P I Positive Input (Channel 1), LVDS Level
3 RIN2P I Positive Input (Channel 2), LVDS Level
4 RIN2N I Negative Input (Channel 2), LVDS Level
5 RIN3N I Negative Input (Channel 3), LVDS Level
6 RIN3P I Positive Input (Channel 3), LVDS Level
7 RIN4P I Positive Input (Channel 4), LVDS Level
8 RINAN I Negative Input (Channel 4), LVDS Level
9 ENB I Enable Input
10 ROUT4 0] Data Output (Channel 4), CMOS Logical Level
11 ROUT3 0] Data Output (Channel 3), CMOS Logical Level
12 GND - Ground
13 VCC - Power Supply
14 ROUT2 0] Data Output (Channel 2), CMOS Logical Level
15 ROUT1 0] Data Output (Channel 1), CMOS Logical Level
16 EN I Enable Input
Note: Not used LVDS input pins must be left floating.
Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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2 Lt MS21148T
BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Any exceeding absolute maximum rating application causes permanent damage to device. Because long-time
absolute operation state affects device reliability. Absolute ratings just conclude from a series of extreme tests. It

doesn’t represent chip can operate normally in these extreme conditions.

Parameter Symbol Ratings Unit
Power Supply Voltage Vec -0.5~4 \Y
All Inputs and Outputs Voltage Vceio -0.5 ~ (Vcc+0.3) \Y
Operating Temperature Range Ta -40 ~ 125 <
Storage Temperature Range Tsta -65 ~ 150 <
Soldering Temperature (10s) TsoLDer 260 <
ESD (HBM) Viem >+8000 Y

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Power Supply Voltage Vee 3 3.3 3.6 \Y
Input Voltage Range of Receiver Vin GND Vce \Y
Common-mode Input Voltage Range Vicmr Vio/2 2.4-Vip/2 \Y
Signal Rate 1/tu 200 Mbps
Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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2 Lt MS21148T
ELECTRICAL CHARACTERISTICS
Unless otherwise noted, Vcc = 3.0V to 3.6V, Ta= 25T.
Electrical Characteristics
Parameter Symbol Condition Min Typ Max Unit
Forward Conversion Common-mode Input
. . Virs 100 mvV
Differential Input Voltage Threshold Vem=0.05V,1.2V,2.35V
Reverse Conversion Common-mode Input
. . Vir- -100 mV
Differential Input Voltage Threshold Vem=0.05V,1.2V,2.35V
Input Common-mode Voltage ! Vicvr Vio/2 2.4-Vip/2 \Y
lon=-0.4mA, Vip=200mV 3.1 3.3 \Y
low=-0.4mA, Input Shorted 3.1 33 \Y
High-level Output Voltage lon=-0.4mA,
Von
Differential Input Bridged 3.1 33 \Y
with 100Q Resistor
Low-level Output Voltage Vo | lot=2mA,Vip=-200mV 0.05 0.2 Vv
Vin=2.8V,Vcc=3.6V -10 +1 +10 HA
Input Current of RIN 2 lRIN
Vin=0V,Vcc=3.6V -15 5 +15 HA
Vin=0V or Vcc=3.6V
Input Current of EN and ENB 2 liEn -15 +5 +15 HA
Other Inputs=Vccor GND
Output Short-circuit Current los Enable, Vour=0 -70 -60 mA
Output High-impedance Current loz Disable, Vour=0 or 3.6V -1 0 +1 MA
Input High Level Vin 2.4 Vee \Yj
Input Low Level Vi GND 0.8 Vv
Input Clamping Voltage Veiame | laamp=-18mA -1.5 -0.78 \
With-load Power Supply Current lcc EN=Vcc, Input Open 8.1 12 mA
Shutdown Current lccz EN=0, Input Open 0.4 1.5 mA

Note:

1. The input common-mode voltage range relates to differential input voltage Vip, and it decreases along with Vip

increasing.

2. +/- of input current represents the current flow direction.

Hangzhou Ruimeng Technology Co.,Ltd
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RUINEIg TECHIOLOGY

Switching Characteristics
Vee = 3.3V, Ta=25<, external load C.=15pF 34,

Parameter Symbol Condition Min Typ Max | Unit

Differential Propagation Delay (High to Low) teHLD 4.8 ns

Differential Propagation Delay (Low to High) L) 4.8 ns
Ci=15pF

Differential Propagation Delay Skew |tpHip- tpivp | tsok 200 ps
Vip=200mV

Channel Propagation Delay Skew ° tska Figure 1 and 50 ps

Rise Time tr Figure 2 2.3 ns

Fall Time te 2.3 ns

Output High Level to High Impedance Delay tenz 16 ns
Ci=15pF

Output Low Level to High Impedance Delay triz =P 12.1 ns
Ri=2kQ

Output High Impedance to High Level Delay tezn ) 5.6 ns
Figure 3 and

Output High Impedance to Low Level Delay tezL Figure 4 8.8 ns

Maximum Operating Frequency fmax 100 MHz

Note:
3. Normal test for input signal: f=1MHz, Zo=50Q.
4. Load capacitance includes probe and soldering capacitance.

5. Channel Propagation Delay Skew is the maximum propagation delay difference between four channels.

Test Circuit
RINP
i ROUT
Signal RINN
» O
2 I
Figure 1. Propagation Delay and Transition Time Test Circuit
RINP 1.3v
#Vm: 200mV
RINN 1.1v
teuHp trHD |<7
} 80% Y Vo
ROUT Vou
tr tr
Figure 2. Propagation Delay and Transition Time Waveform
Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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VCC
S1
RINP O—— RL
EN RINN O— ROUT
Signal o—a >— C.
ENB
50Q l =
When test trzeand teiz, S1 is connected to VCC
When test trzuand terz, S1 is connected to GND
Figure 3. Three-state Delay Test Circuit
I 3.3v
| | '
EN When ENB=0or Open 165V 1.65V
| T 0
I I
\/ - \I| 3.3v
1.65V 1.65V

ENB When EN=V¢c

ROUTW hen Vip=-100mV

ROUT W hen Vio=100mV

Figure 4. Three-state Delay Waveform
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RUINEIg TECHIOLOGY

TYPICAL CHARACTERISTICS CURVE
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o Measure )

cur remt ML b1 fn M total meas Setup
Jitter p-pi2y 444 ps 7 XD ps BEY ps ] & Info
Jitter EHS(2) 143 ps T 8T ps 173 ps 74 _

The Eye Diagram of the MS21147T as Driver and the MS21148T as Receiver: V¢c=3.3V, PRBS7 50Mbps CATS5E 10m

~  Measure .|

cur remt ML i i Mz total meas S
Jitter p-pi2) B67 ps 489 ps 800 ps 53 E |
Jitter BMSE2) 168 ps 145 ps 189 ps 53 _

The Eye Diagram of the MS21147T as Driver and the MS21148T as Receiver: V¢c=3.3V, PRBS7 100Mbps CAT5E 10m
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RUINEIg TECHIOLOGY

Y\

< ¥ oo

e o

P

w Measure o

current ML Fi i K Mmai ] i total mess Setp
Jitter p-p(2y 1.5778 ns 133.3 ps 1.8778 ns 207 & Info
Jitter RMSE2) 3488 ps  48.8 ps 2.6 ps 207 _

The Eye Diagram of the MS21147T as Driver and the MS21148T as Receiver: V¢c=3.3V, PRBS7 200Mbps CAT5E 4.5m

L Measure o H
=LA )] total mess Setp

current fiLi 1 i fnm
ditter p-pi2) 200.0 ps 7 22.2 ps 1.3556 ns 95 & Info
Jitter RMS(2) 58,1 ps 7 12.8 ps 339.9 ps 95 —_—

The Eye Diagram of the MS21147T as Driver and the MS21148T as Receiver: V¢c=3.3V,PRBS7 200Mbps CAT6E 10m
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RUINEIg TECHIOLOGY

FUNCTION DESCRIPTION

The MS21148T is a four channel LVDS differential cable receiver, meeting the electrical characteristics of low
voltage differential signaling (LVDS). The transmission media could be PCB traces, backplane or cables. The data
rate and distance depend on the media attenuation characteristic, noise environment and other system
characteristics.

The MS21148T could receive LVDS level, and transform it to CMOS logical level. The MS21148T also has three-
state output function, controlled by EN and ENB pins. In addition, the power dissipation would decrease when

the MS21148T is disabled. The enable function table is shown as follows.

Enable Differential Input Output
EN ENB RINP-RINN ROUT
H L or Open Vip 2 100mV H
H L or Open Vip £ -100mV L
H L or Open Open, Short-circuit or Input Terminate H
Others X Z

The forward and reverse voltage threshold are between 50mV and 70mV typically.

The MS21148T has failure safe function. If the LVDS differential input terminals are in shorted or open
condition, the output is set as high level. In addition, if the input terminals of the MS21148T are terminated,
for examples, the driver output is high impedance or without cable or power down, the output is high level as
well. Pay attention to that, If the four channels of the MS21148T are not used totally, the LVDS input

terminates of unused channels must be left floating.

Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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RUINEIg TECHIOLOGY

TYPICAL APPLICATION DIAGRAM

|
|
Enable | Enable
|
|
|

Data Input Data Output

MS21147T

MS21148T

The typical application is shown as above. The MS21148T could act as receiver for other LVDS driver (such as
MS21147T). The MS21148T has TSSOP package and the pin configuration makes it easy to perform PCB layout. It
is necessary to connect with 100Q load resistor, which is close to receiving side to achieve perfect data

transmission effect.

Transmission Distance
Normally, the MS21147T is used to cooperate with the MS21148T together. For CAT5E network line, at least

10 meters could be reached for data rate less than 100Mbps. While the rate increases to 200Mbps, the
transmission distance would reduce to about 5 meters. When the transmission distance is less than 0.5 meter

and the data rate is below 200Mbps, most cables could be used.

Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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PACKAGE OUTLINE DIMENSIONS
TSSOP16
o ] [
illililillili il
S%“)‘“““““
& //] |
0000
Dimensions in Millimeters
Symbol
Min Typ Max
A - - 1.20
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 - 0.28
bl 0.19 0.22 0.25
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 4.90 5.00 5.10
E 6.20 6.40 6.60
El 4.30 4.40 4.50
e 0.65BSC
L 0.45 0.60 0.75
L1 1.00BSC
0 0 - 8°

Note: In addition to the package size, a, b are allowed to have the maximum size of 0.15mm for waste glue

simultaneously.

The diagram is as follows: taking SOP8 package as an example.

Hangzhou Ruimeng Technology Co.,Ltd
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MARKING and PACKAGING SPECIFICATION

1. Marking Drawing Description

QA/ MS21148T
1 xxxxxxx
O

Product Name: MS21148T
Product Code: XXXXXXX

2. Marking Drawing Demand

Laser printing, contents in the middle, font type Arial.

3. Packaging Specification

Device Package Piece/Reel Reel/Box Piece /Box Box/Carton | Piece/Carton
MS21148T TSSOP16 3000 1 3000 8 24000
Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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STATEMENT

® All Revision Rights of Datasheets Reserved for Ruimeng. Don’t release additional notice.
Customer should get latest version information and verify the integrity before placing order.

® When using Ruimeng products to design and produce, purchaser has the responsibility to observe safety
standard and adopt corresponding precautions, in order to avoid personal injury and property loss caused
by potential failure risk.

® The process of improving product is endless. And our company would sincerely provide more excellent

product for customer.

Hangzhou Ruimeng Technology Co.,Ltd VERSION: V1.3 2025.02.14
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RUINEIg TECHIOLOGY

MOS CIRCUIT OPERATION PRECAUTIONS

Static electricity can be generated in many places. The following precautions can be taken

to effectively prevent the damage of MOS circuit caused by electrostatic discharge:

1. The operator shall ground through the anti-static wristband.
2. The equipment shell must be grounded.
3. The tools used in the assembly process must be grounded.

4. Must use conductor packaging or anti-static materials packaging or transportation.

+86-571-89966911

ﬂ Rm701, No.9 Building, No. 1 WeiYe Road, Puyan Street, Binjiang District, Hangzhou, Zhejiang
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