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SN55LVCP22 QML Class Q 2x2 1-Gbps LVDS Crosspoint Switch

1 Features

* QML class Q, SMD 5962-11242

* High-speed (up to 1000 Mbps)

» Lows-jitter fully differential data path

* 50 ps (typ), of peak-to-peak jitter with
PRBS = 2231 pattern

* Less than 227 mW (typ), 313 mW (max) total
power dissipation

* Output (channel-to-channel) skew is 80 ps (typ)

» Configurable as 2:1 mux, 1:2 demux, repeater or
1:2 signal splitter

* Inputs accept LVDS, LVPECL, and CML signals

» Fast switch time of 1.7 ns (typ)

» Fast propagation delay of 0.65 ns (typ)

* Inter-operates with TIA/EIA-644-A LVDS standard

» Supports defense, aerospace, and medical
applications:
— Controlled baseline
— One assembly/test site and one fabrication site

— Extended product life cycle and extended
product-change notification

— Product traceability
2 Applications

* Global positioning system receiver
» Defense radio

* Sonar

» Seeker front end

* Radar

3 Description

The SN55LVCP22 is a 2x2 crosspoint switch
providing greater than 1000 Mbps operation for each
path. The dual channels incorporate wide common-
mode (0 V to 4 V) receivers, allowing for the receipt of
LVDS, LVPECL, and CML signals. The dual outputs
are LVDS drivers to provide low-power, low-EMI, high-
speed operation. The SN55LVCP22 provides a single
device supporting 2:2 buffering (repeating), 1:2
splitting, 2:1 multiplexing, 2x2 switching, and
LVPECL/CML to LVDS level translation on each
channel. The flexible operation of the SN55LVCP22
provides a single device to support the redundant
serial bus transmission needs (working and protection
switching cards) of fault-tolerant switch systems found
in optical networking, wireless infrastructure, and data
communications systems.

The SN55LVCP22 uses a fully differential data path to
ensure low-noise generation, fast switching times, low
pulse width distortion, and low jitter. Output channel-
to- channel skew is 80 ps (typ) to ensure accurate
alignment of outputs in all applications.

Device Information

PART BODY SIZE
(1)
NUMBER GRADE PACKAGE (NOM)
5962-112420 6.73 mm x
1QFA QMLQ CFP (16) 10.3 mm

(1)  For all available packages, see the orderable addendum at
the end of the data sheet.

Main Control |~ ™
. FGPA 1
Unit
Em—
LWDS Crosspoint
Redriving Switch
—
Backup FPGA 2
Control Unit -

Simplified Application

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.


https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Smd/11242.pdf
https://www.ti.com/solution/global-positioning-system-receiver
https://www.ti.com/solution/defense-radio
https://www.ti.com/solution/sonar
https://www.ti.com/solution/seeker-front-end
https://www.ti.com/solution/radar
http://www.ti.com
http://www.ti.com/product/SN55LVCP22
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLSFJ2&partnum=SN55LVCP22
http://www.ti.com/product/sn55lvcp22?qgpn=sn55lvcp22
http://www.ti.com/product/SN55LVCP22

I3 TEXAS
SN55LVCP22 INSTRUMENTS
SLLSFJ2 — SEPTEMBER 2020 www.ti.com
Table of Contents
TFEAtUreS. ... 1 8.2 Functional Block Diagram...........ccceceveeiieeinieeeninennn 14
2 Applications.............ccooiiiiiiii e 1 8.3 Feature DescCription..........cocccvereeeiiiee e 14
3 DeSCription..........cooiiiiiiii 1 8.4 Device Functional Modes............cccooeeeiiiiiiiiienininenn. 14
4 Revision History.............cccoooiiiii, 2 9 Application and Implementation.......................c...ce.. 16
5 Pin Configuration and Functions...................ccccccooee. 3 9.1 Application Information...........cccccoeiviiiniiii e, 16
6 Specifications.............ccccooiiiiiiii 4 9.2 Typical Application..........ccccoviiieiiiiieeeiee e 16
6.1 Absolute Maximum Ratings.........cccccovveviieiinieeeiieeenns 4 10 Power Supply Recommendations.................cccocee.e 19
6.2 Handling Ratings.........cccovriiiiiiiiieie e 4 1 LAYOUL.....oooiiiiii e 20
6.3 Recommended Operating Conditions............c.ccccuuee... 4 11.1 Layout GuIidelines..........ccceeriieeiniiiiniiie e 20
6.4 Thermal Information............cccceeviiiineeni e 11.2 Layout Example..........ccoooiiiiieiiiiiiiecc e 20
6.5 Electrical Characteristics ... 12 Device and Documentation Support.......................... 21
6.6 Switching Characteristics...........ccccvvveveiiiiniiieeiiee 12,1 Trademarks. .......cooceeiiiieeeiiiee e 21
6.7 Typical CharacteristiCs.........c..oceveriiieriee e 12.2 Electrostatic Discharge Caution...........c..cccceviieene 21
7 Parameter Measurement Information......................... 10 12.3 GlOSSANY..cceiueieeiiiie ettt 21
8 Detailed Description................cccccoieiiiiiiiei e, 14 13 Mechanical, Packaging, and Orderable
8.1 OVEIVIEW. ...ttt 14 Information..............ccco i 21

4 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

DATE REVISION NOTES
September 2020 * Initial Release
2 Submit Document Feedback Copyright © 2020 Texas Instruments Incorporated

Product Folder Links: SN55LVCP22


http://www.ti.com/product/SN55LVCP22
http://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLSFJ2&partnum=SN55LVCP22
http://www.ti.com/product/sn55lvcp22?qgpn=sn55lvcp22

13 TEXAS
INSTRUMENTS

www.ti.com

SN55LVCP22
SLLSFJ2 — SEPTEMBER 2020

5 Pin Configuration and Functions

W PACKAGE
(TOP VIEW)

SEL1 [ ~ 16[ 1 ENo
seLo |2 15T EN1

-

INo- {4 13— ouTo-
vee |5 12[ 7 anp
IN1+ |6 1[J outt+

NC - No internal connection

Pin Functions

TERMINAL
e e 110 DESCRIPTION
SEL1 1 Input Switch Selection Control 1
SELO 2 Input Switch Selection Control 2
INO+ 3 Input LVDS Receiver Positive Input 0
INO- 4 Input LVDS Receiver Negative Input O
VCC 5 Power 3.3V Supply Voltage
IN1+ 6 Input LVDS Receiver Positive Input 1
IN1- 7 Input LVDS Receiver Negative Input 1
NC 8 N/A No Internal Connection
NC 9 N/A No Internal Connection
ouT1- 10 Output LVDS Driver Negative Output 1
OUT1+ 11 Output LVDS Driver Positive Output 1
GND 12 Ground Ground
OuUTO- 13 Output LVDS Driver Negative Output 0
OuUTO+ 14 Output LVDS Driver Positive Output 0
EN1 15 Input Output Enable for Driver 1
ENO 16 Input Output Enable for Driver 0
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range unless otherwise noted(!)

UNIT
Supply voltage®, V¢ -05Vto4V
CMOS/TTL input voltage (ENO, EN1, SELO, SEL1) -0.5Vto4V
LVDS receiver input voltage (IN+, IN-) -0.7Vto4.3V
LVDS driver output voltage (OUT+, OUT-) -0.5Vto4V
LVDS output short circuit current Continuous
Maximum Junction temperature 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.

(2) All voltage values, except differential /0 bus voltages, are with respect to network ground terminals.

6.2 Handling Ratings

MIN MAX| UNIT
Tstg Storage temperature range -65 125 °C
;:112?)” body model (HBM), per ANSI/ESDA/JEDEC JS-001, all 5000 5000
Vesp) |Electrostatic discharge - —— \
Charged device mo<_jel (CDM), per JEDEC specification -500 500
JESD22-C101, all pins@
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
MIN NOM MAX| UNIT
Supply voltage, Ve 3 3.3 3.6 Y
Receiver input voltage 0 4 \%
Operating case (top) temperature, T¢ (1) 55 125| °C
Magnitude of differential input voltage, |V|p| 0.1 3 \%
(1) Maximum case temperature operation is allowed as long as the device maximum junction temperature is not exceeded.
6.4 Thermal Information
SN55LVCP22A-SP
THERMAL METRIC() W (CFP) UNIT
16 PINS
Rgua Junction-to-ambient thermal resistance 118.1 °C/W
Rauctop) Junction-to-case (top) thermal resistance 51.2 °C/W
Rgys Junction-to-board thermal resistance 107.2 °C/W
Wyt Junction-to-top characterization parameter 28.4 °C/W
Wi Junction-to-board characterization parameter 95.1 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

6.5 Electrical Characteristics
over recommended operating conditions unless otherwise noted

PARAMETER \

TEST CONDITIONS

\ MIN TYP() MAx\ UNIT \

CMOS/TTL DC SPECIFICATIONS (ENO, EN1, SELO, SEL1)

ViH

High-level input voltage

\ 2 15

VCC‘ Vv \
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over recommended operating conditions unless otherwise noted

PARAMETER TEST CONDITIONS MIN TYP®) MAX| UNIT
Vi Low-level input voltage GND 1.5 0.8 \
Iy High-level input current ViN=36Vor20V,Vgc=36V -25 +3 25 MA
I Low-level input current ViN=0.0Vor08V,Vgc=36V -15 +1 15 MA
Voo Input clamp voltage ler =-18 mA -0.8 -1.5 \Y
LVDS OUTPUT SPECIFICATIONS (OUTO0, OUT1)
RL =75 Q, See Figure 7-3 255 390 475
Vol Differential output voltage E@Eéi% Voe = 3.3V, Ta = 25°C, See 320 390 430 mV
ANop| bcg‘svnfeeni?og:fcfzrgt’g:' output voltage magnitude |\, '_ 1100 mv, See Figure 7-3 25 25 mv
Vos Steady-state offset voltage See Figure 7-4 1 1.2 145 \%
AVos I(;I;ia::n(s;]; ti:;)\ssteady-state offset voltage between See Figure 7-4 _o5 25l mv
Vocpp) |Peak-to-peak common-mode output voltage See Figure 7-4 50 mV
loz High-impedance output current Vout = GND or Ve -15 15 MA
loFr Power-off leakage current Vee=0V,1.5V; Vour=3.6 Vor GND -15 15 MA
los Output short-circuit current Vour+ or Vour-=0V -8 mA
loss Both outputs short-circuit current Vout+and Voyr.=0V -8 8| mA
Co Differential output capacitance V, = 0.4 sin(4E6Tt) + 0.5V 3 pF
LVDS RECEIVER DC SPECIFICATIONS (INO, IN1)
VrH Positive-going differential input voltage threshold |See Figure 7-2 and Table 7-1 100| mV
V1L Negative-going differential input voltage threshold |See Figure 7-2 and Table 7-1 -100 mV
Vipnys) |Differential input voltage hysteresis 20 150 mV
Vemr Common-mode voltage range Vip=100mV,Vcc=3.0Vto3.6V 0.05 3.95 \%
ViN=4V,Vcc=36Vor0.0 -18 +1 18
Iin Input current MA
ViN=0V, Vcc=3.6Vor0.0 -18 +1 18
Cin Differential input capacitance V,=0.4 sin (4E6Tt) + 0.5V 3 pF
SUPPLY CURRENT
lcca Quiescent supply current RL =75 Q, ENO=EN1=High 60 87| mA
lcen Total supply current I\R/ILb;=)s7)5IEQN(§:=LE=I\I£1;=p|5|gshOO MHz (1000 63 87| mA
lccz 3-state supply current ENO = EN1 = Low 25 35| mA

(1) Alltypical values are at 25°C and with a 3.3-V supply.
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6.6 Switching Characteristics
over recommended operating conditions unless otherwise noted

parameter TEST CONDITIONS MIN TYP MAX| UNIT
tseT Input to SEL setup time See Figure 7-7 0.8 2.2 ns
tHoLD Input to SEL hold time See Figure 7-7 1.0 2.2 ns
tswitch | SEL to switched output See Figure 7-7 1.7 2.6 ns
tpHz Disable time, high-level-to-high-impedance See Figure 7-6 2 8 ns
tpLz Disable time, low-level-to-high-impedance See Figure 7-6 2 8 ns
tpzH Enable time, high-impedance -to-high-level output |See Figure 7-6 2 8 ns
tpzL Enable time, high-impedance-to-low-level output See Figure 7-6 2 8 ns
tnT Differential output signal rise time (20%-80%)(") C. =5 pF, See Figure 7-5 280  620| ps
thT Differential output signal fall time (20%-80%)(") C. =5 pF, See Figure 7-5 280  620| ps
Vip =200 mV, 50% duty cycle,
Vem = 1.2V, 50 MHz, C, =5 pF 137 222
Vip =200 mV, 50% duty cycle,
Vom= 1.2V, 240 MHz, C_ = 5 pF 134 245 ps
. Vp =200 mV, 50% duty cycle,
-to- (3) D
tyr Added peak-to-peak jitter Vo= 1.2 V, 500 MHz, C_ = 5 pF 14.4 35.7
Vp = 200 mV, PRBS = 215-1 data pattern,
Vem = 1.2V, 240 Mbps, C_ =5 pF 68.3 204
S
V|p = 200 mV, PRBS = 2'5-1 data pattern, 732 282 P
Vem = 1.2V, 1000 Mbps, C_ =5 pF ’
Vp =200 mV, 50% duty cycle, 0.97 15
Vem=1.2V, 50 MHz, C_ =5 pF ’ ’
. Vp =200 mV, 50% duty cycle,
(3) D
tyrms Added random jitter (rms) Vey = 1.2 V, 240 MHz, C_ = 5 pF 0.85 1.53| psrms
V|p =200 mV, 50% duty cycle,
Vey = 1.2 V., 500 MHz, C_ = 5 pF 086 179
tpLHD Propagation delay time, low-to-high-level output() 200 650 2350 ps
tPHLD Propagation delay time, high-to-low-level output() 200 650 2350 ps
tskew ) | Pulse skew (|tpHp — teHiol)@ C, =5 pF, See Figure 7-5 45 160| ps
tces Output channel-to-channel skew, splitter mode C. = 5 pF, See Figure 7-5 80 ps
fmax ® | Maximum operating frequency® 1 GHz

(1)  Input: Vic =1.2V, V|p =200 mV, 50% duty cycle, 1 MHz, t/t; = 500 ps
(2) tskew is the magnitude of the time difference between the tp yp and tpy p of any output of a single device.
(3)  Not production tested.
(4) Signal generator conditions: 50% duty cycle, t, or t< 100 ps (10% to 90%), transmitter output criteria: duty cycle = 45% to 55% Vop =

300 mV.
(5) tskew and fyax parameters are guaranteed by characterization, but not production tested.
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6.7 Typical Characteristics
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Figure 6-1. Differential Output Voltage vs Resistive
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Figure 6-4. Peak-To-Peak Jitter vs Frequency
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Figure 6-7. Peak-To-Peak Jitter vs Data Rate
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Figure 6-8. Peak-To-Peak Jitter vs Frequency

60
—300 mV
50 | ——400mV
500 mV
40 600 mV
— 800 mV

//\

Peak-To-Peak Jitter (ps)
w
o

Input = PRBS 223 -1

20
%%
10
0
0 200 400 600 800 1000 1200
Data Rate (Mbps) c009
VCC =33V TA =25°C VIC =16V

30
—300 mV
o5 —400 mV
500 mV
20 600 mV
— 800 mV

Peak-To-Peak Jitter (ps)
S o

P - 4
;¢=>( -
5
0
0 100 200 300 400 500 600
Frequency (MHz) coto
VCC =33V TA =25°C VIC =33V
Input = Clock

Figure 6-9. Peak-To-Peak Jitter vs Data Rate

Figure 6-10. Peak-To-Peak Jitter vs Frequency
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7 Parameter Measurement Information

INPUTS
Vce
IN + IN - 1
— i
400 Q
@) >
SEL, EN
7v @ @ 7V 300 kQ —{
7V 7
OUTPUTS
Vce
OuT + ouT -
7V 7V
Figure 7-1. Equivalent Input and Output Schematic Diagrams
lins
OUT +
IN+
Vi V?D
J; v Vins IN- Voy
c ‘—r
IN+ + IN- —> OUT - Vouts++ Vour-
2 ViN- N- V‘OZ 2
Figure 7-2. Voltage And Current Definitions
Figure 7-3. Differential Output Voltage (Vop) Test Circuit
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374 Q1%
IN+ OouT+ IN- \______/ ~1V
Vip

IN- . 1pF Vos
OUT- 3740+1% ;E

All input pulses are supplied by a generator having the following characteristics: t; or t; < 1 ns, pulse-repetition rate (PRR) = 0.5 Mpps,
pulse width = 500 £10 ns; R = 100 Q; C includes instrumentation and fixture capacitance within 0,06 mm of the D.U.T.; the
measurement of Vocpp) is made on test equipment with a —3 dB bandwidth of at least 300 MHz.

Figure 7-4. Test Circuit And Definitions For The Driver Common-Mode Output Voltage

IN+ OUT+
Vip >E VOUT+ ?D $
IN- ouT-

Vlraf VrN-

‘ \ 0.2V
Vip ———— oV
N— A 0.2V
\ \
tpHLD H H—P‘F tpLHD
+Voo 80% N ‘
. —ovV
Vop— — — ——— 1 X 20% | vdiff = (OUT+) - (OUT-)

\ \
tir —® Oty M €

All input pulses are supplied by a generator having the following characteristics: t, or t; < .25 ns, pulse-repetition rate (PRR) = 0.5 Mpps,
pulse width = 500 £ 10 ns. C_ includes instrumentation and fixture capacitance within 0,06 mm of the D.U.T.

Figure 7-5. Timing Test Circuit And Waveforms
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oUT+ 374 Q +1%
1Vor14V — )
1.2V —O| — Vo‘UT+ 374 Q+1% T
EN out- T | * 12V
5 pF Vour- ‘
T 7T Y

All input pulses are supplied by a generator having the following characteristics: t; or t; < 1 ns, pulse-repetition rate (PRR) = 0.5 Mpps,
pulse width = 500 £ 10 ns. C_ includes instrumentation and fixture capacitance within 0,06 mm of the D.U.T.

Figure 7-6. Enable And Disable Time Circuit And Definitions

Table 7-1. Receiver Input Voltage Threshold Test

APPLIED VOLTAGES | S0\ LI TaGE. | MODE INPUT VOLTAGE | ourpur
Via Vig Vip Vic
1.25V 1.15V 100 mV 1.2V H
115V 1.25V —-100 mV 1.2V L
4.0V 39V 100 mV 3.95V H
39V 4.0V —100 mV 3.95V L
0.1V 0.0V 100 mV 0.05V H
0.0V 0.1V —-100 mV 0.05V L
1.7V 0.7V 1000 mV 1.2V H
0.7V 1.7V —-1000 mV 1.2V L
40V 3.0V 1000 mV 35V H
3.0V 40V —-1000 mV 35V L
1.0V 0.0V 1000 mV 0.5V H
0.0V 1.0V —-1000 mV 05V L

(1)  H=high level, L = low level
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Figure 7-7. Input To Select For Both Rising And Falling Edge Setup And Hold Times

Copyright © 2020 Texas Instruments Incorporated

Product Folder Links: SN55LVCP22

Submit Document Feedback

13


http://www.ti.com
http://www.ti.com/product/SN55LVCP22
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLSFJ2&partnum=SN55LVCP22
http://www.ti.com/product/sn55lvcp22?qgpn=sn55lvcp22

13 TEXAS
SN55LVCP22 INSTRUMENTS
SLLSFJ2 — SEPTEMBER 2020 www.ti.com

8 Detailed Description
8.1 Overview

The SN55LVCP22 is a high-speed 1-Gbps 2x2 LVDS redriving cross-point switch that can be used in mux or
demux or splitter configurations. The SN55LVCP22 provides multiple signal switching options that allow system
implementation flexibility as described in Table 8-1. The SN55LVCP22 incorporates wide common-mode (0 V to
4 V) receivers, allowing for the receipt of LVDS, LVPECL, and CML signals and low-power LVDS drivers to
provide high-speed operations. The SN55LVCP22 uses a fully differential data path to ensure low-noise
generation, fast switching times, low pulse width distortion, and low jitter.

8.2 Functional Block Diagram

8.3 Feature Description
8.3.1 Input Select Pins

SELO pin selects which differential input lane will be routed to Lane 0 driver differential output OUTO and SEL1
pin selects which differential input lane will be routed to Lane 1 driver differential output OUT1

8.3.2 Output Enable Pins

ENO pin is an active high enable for OUTO driver differential output and EN1 pin is an active high enable for
OUT1 driver differential output.

8.4 Device Functional Modes
Table 8-1. Function Table

SELO SEL1 ENO EN1 OouTo OouT1 FUNCTION SIGNAL FLOW
1:2 Splitter
ouTo +
1:2 Splitter INO + OUTO -
0 0 1 1 INO INO Input INO
INO - OouT1 +
ouT1 -
1:2 Splitter
ouTo +
1:2 Splitter IN1+ ouTo -
1 1 1 1 IN1 IN1 Input IN1
INT - OouT1 +
ouT1 -
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Table 8-1. Function Table (continued)

SELO SEL1 ENO EN1 ouTo ouT1 FUNCTION SIGNAL FLOW
Dual Repeater
INO + OUTO +
0 1 1 1 INO IN1 2-lane Repeater INO - outo-
INT + OUT1 +
IN1 - ouT1 -
2 X 2 Crosspoint
INO + ouTO +
1 0 1 1 IN1 INO Cross-switch INO - — — ] outo-
INT + — OUT1 +
INT - ouT1 -
2:1 Mux
0 INO
INO +
. 2:1 Mux Output INO - ouTo +
X 1 0 High-Z ouUTO UX
IN1 + ouTo -
1 IN1
IN1 -
2:1 Mux
0 INO
INO + E—
. 2:1 Mux INO - OouT1 +
X 0 1 High-Z Output OUT1 MUX
INT + ouT1 -
1 IN1
IN1 -
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9 Application and Implementation
9.1 Application Information

The SN55LVCP22 can support different kind of signaling at the receiver with proper termination network. The
output drivers will output LVDS differential signals.

9.2 Typical Application
9.2.1 Low-Voltage Positive Emitter-Coupled Logic (LVPECL)

3.3Vor5V 50 Q 33V Redriving
LVDS
Switch

ECL

Vir=Vcc 2V

V1T

Figure 9-1. Low-Voltage Positive Emitter-Coupled Logic (LVPECL)

9.2.1.1 Design Requirements

Table 9-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Single-ended termination 50 Q
V17 termination voltage Ve -2V

9.2.1.2 Detailed Design Procedure

Use two 50 Q termination resistors (as close to the input pins as possible) with termination voltage of V1 as
described in Figure 9-1 to receive LVPECL input signals.

9.2.2 Current-Mode Logic (CML)

33V
Redriving
LVDS
Switch
CML
33V
Figure 9-2. Current-Mode Logic (CML)
9.2.2.1 Design Requirements
Table 9-2. Design Parameters
DESIGN PARAMETER EXAMPLE VALUE
Single-ended termination 50 Q
Termination Voltage Vge = 3.3V

9.2.2.2 Detailed Design Procedure

Use two 50 Q termination resistors (as close to the input pin as possible) with termination voltage of V¢ as
described in Figure 9-2 to receive CML input signals.
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9.2.3 Single-Ended (LVPECL)
3.3V

3.3V Redriving
LVDS
ECL 0@ A / Switch
= 500 B
1.1 kQ 1.5kQ =

VTT 33V VTT = Vcc 2V

Figure 9-3. Single-Ended (LVPECL)

9.2.3.1 Design Requirements

Table 9-3. Desigh Parameters

DESIGN PARAMETER EXAMPLE VALUE
Single-ended termination for input used 50 Q
V1t termination voltage Vec-2V
Unused input pull-up termination to V¢ 1.1 kQ
Unused input pull-down termination to Gound 1.5kQ

9.2.3.2 Detailed Design Procedure

Use a 50 Q termination resistor (as close to the input pin as possible) with termination voltage of Vit as
described in Figure 9-3 to receive Single-ended LVPECL input signals. Terminate Unused input pin with 1.1 kQ
pull-up to V¢ and 1.5 kQ pull-down to ground.

9.2.4 Low-Voltage Differential Signaling (LVDS)

33Vor5V 50 Q 33V Redriving
LVDS
Switch

Figure 9-4. Low-Voltage Differential Signaling (LVDS)

9.2.4.1 Design Requirements

Table 9-4. Design Parameters
DESIGN PARAMETER EXAMPLE VALUE
Differential Termination 100 Q

9.2.4.2 Detailed Design Procedure

Use a 100 Q differential termination resistor (as close to the input pins as possible) as described in Figure 9-4 to
receive LVDS input signals.
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9.2.5 Application Curves

1 Gbps
223 .1 PRBS

OUTPUT 1

Vec =33V
|Vip| =200 mV, Vic =1.2V
Vertical Scale = 200 mV/div ..

OUTPUT 2 -
500 MHz

Horizontal Scale = 300 ps

Figure 9-5. LVDS Output
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10 Power Supply Recommendations

There is no power supply sequence required for SN55LVCP22. It is recommended that at least a 0.1uF
decoupling capacitor is placed at the device VCC near the pin.
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11 Layout
11.1 Layout Guidelines

High performance layout practices are paramount for board layout for high speed signals to ensure good signal
integrity. Even minor imperfection can cause impedance mismatch resulting reflection. Special care is warranted
for traces, connections to device, and connectors.

11.2 Layout Example

= ]| 1 = 16
O] 2 15
( Ca——]| 14 | )
=, T —
OHH® | s 12 |
( w1 Ol 6 11 | )
C .m 1Ol 7 10 |[C] oun ),
1| 8 9 (]

Figure 11-1. Layout Example with LVDS input signals
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12 Device and Documentation Support

12.1 Trademarks
All other trademarks are the property of their respective owners.

12.2 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
Y ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
Linh. be more susceptible to damage because very small parametric changes could cause the device not to meet its published

specifications.

12.3 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962-1124201QFA Active Production CFP (W) | 16 25| TUBE No SNPB N/A for Pkg Type -55to 125 5962-1124201QF
A
LVCP22W-SP

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN55LVCP22 :
e Space : SN55LVCP22-SP
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NOTE: Qualified Version Definitions:

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0045 (1.14) 0265 (7,24)
l, 0,026 (0.56) 0.245 (6,22)
A T i
T = 0.008 go,zo)]:
| 0.080 (2,03 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——|
: " 0.019 (0,48)
| | o | _lj 0.015 (0,38)
| | | |
0.430 (10,92) ' ' ' !
0.370 (9,40) | | | |
| | ] |
| | | 1 0.005 (0,13) MIN
4 Places
| | | | _[
8 9
0.360 (9,14 0.360 (9,14
¢ 0.250 Es,as)) ’ ‘ 0.250 §6,35)) >
4040180-3/F 04/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP2-F16
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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