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2x2 LVPECL CROSSPOINT SWITCH

FEATURES

High Speed 2x2 LVPECL Crosspoint Switch

LVDS Crosspoint Switch Available in
SN65LVCP22

50 ps (Typ), of Peak-to-Peak Jitter With
PRBS = 22— 1 Pattern

Output (Channel-to-Channel) Skew Is 10 ps
(Typ), 50 ps (Max)

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 0.75 ns (Typ)
16 Lead SOIC and TSSOP Packages
Operating Temperature: —40°C to 85°C

APPLICATIONS

A

Gigabit Ethernet Redundant Transmission
Paths

Gigabit Interface Converters (GBICs)

Fibre Channel Redundant Transmission
Paths

HDTV Video Routing

Base Stations

Protection Switching for Serial Backplanes
Network Switches/Routers

Optical Networking Line Cards/Switches
Clock Distribution

DESCRIPTION

The SN65LVCP23 is a 2x2 LVPECL crosspoint
switch. 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 LVPECL drivers to provide
high-speed operation. The SN65LVCP23 provides a
single device supporting 2:2 buffering (repeating),
1:2 splitting, 2:1 multiplexing, 2x2 switching, and
LVDS/CML to LVPECL level translation on each
channel. The flexible operation of the SN65LVCP23
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. TI
offers an additional gigabit repeater/translator in the
SN65LVDS101.

The SN65LVCP23 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 less than 10 ps (typ) and
50 ps (max) to ensure accurate alignment of outputs
in all applications. Both SOIC and TSSOP package
options are available.

OUTPUTS OPERATING SIMULTANEOUSLY

Y
1.3 Gbps ‘% / “;/ W% ¥/
223 .1 PRBS i .. 3@/
1 OUTPUT 1 ] (“
N i i3
i\ iy I8
Vce = 33V 4 J /

[Vipl = 200mV, Vic = 1.2V
Vertical Scale = 400 mV/divf—+

OUTPUT 2

650 MHz

Horizontal Scale = 200 ps

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

‘% I\ during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION

PACKAGE DESIGNATOR PART NUMBER® SYMBOLIZATION
SOIC SN65LVCP23D LVCP23
TSSOP SNG65LVCP23PW LVCP23

(1) Add the suffix R for taped and reeled carrier

PACKAGE DISSIPATION RATINGS

PACKAGE CIRCUIT Tp <25°C DERATING FACTOR® T, = 85°C
BOARD MODEL POWER RATING ABOVE T, = 25°C POWER RATING

SOIC (D) High-K (@ 1361 mW 13.9 mw/°C 544 mW

TSSOP (PW) High-K@ 1074 mW 10.7 mw/°C 430 mwW

(1) This is the inverse of the junction-to-ambient thermal resistance when board-mounted and with no air flow.
(2) In accordance with the High-K thermal metric definitions of EIA/JJESD51-7.

THERMAL CHARACTERISTICS

PARAMETER TEST CONDITIONS VALUE UNITS
. . D 15.7 °C/IwW
03 Junction-to-board thermal resistance
PW 22.1 °C/IwW
. . D 26.1 °C/W
0;c Junction-to-case thermal resistance
PW 17.3 °C/IwW
. o Typical Vee = 3.3V, Tp =25°C, 2 Gbps 165 mw
Pp Device power dissipation -
Maximum Voc =3.6V, Tp =85°C, 2 Gbps 234 mw

FUNCTIONAL BLOCK DIAGRAM
ouT o ouT1
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CIRCUIT FUNCTION TABLE

INPUTS® OUTPUTS®
LOGIC DIAGRAM
IN O IN 1 SELO SEL1 ENO EN 1 ouTo ouT 1
X X X X L L L L
>100 mV X L L H L H L —— ENO
<-100 mV X L L H L L L INO | > > oUTOo
<-100 mV X L L H H L L
>100 mV X L L H H H H
N1 — ouT 1
>100 mV X L L L H L H
<-100 mV X L L L H L L —  EN1
>100 mV X L H H L H L
<-100 mV X L H H L L L —— ENO
<100 mV | <-100 mV L H H H L L INO | > > oUTOo
<100 mV | >100 mV L H H H L H
>100 mV | <-100 mV L H H H H L
IN 1 ouT 1
>100 mV | >100 mV L H H H H H
X >100 mV L H L H L H —  EN1
X <-100 mV L H L H L L
X >100 mV H H H L H L —— ENO
X <-100 mV H H H L L L INO oUTOo
X <-100 mV H H H H L L
X >100 mV H H H H H H
IN 1 ouT 1
X >100 mV H H L H L H
X <-100 mV H H L H L L —  EN1
X >100 mV H L H L H L
X <-100 mV H L H L L L —— ENO
<100 mV | <-100 mV H L H H L L INO oUTOo
<100 mV | >100 mV H L H H H L
>100 mV | <-100 mV H L H H L H
IN 1 ouT 1
>100 mV | >100 mV H L H H H H
>100 mV X H L L H L H —  EN1
<-100 mV X H L L H L L
(1) H =High level, L = Low level, Z = High impedance, X = Don't care
3
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EQUIVALENT INPUT AND OUTPUT SCHEMATIC DIAGRAMS
INPUTS v
cC

.

SEL, EN

2 ; i ; 300 kQ -
Vv

_|
_|

OouT +

Y%
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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range unless otherwise noted®

UNITS
Supply voltage range, @ V¢ -05Vto4V
CMOS/TTL input voltage (ENO, EN1, SELO, SEL1) -05Vto4Vv
Receiver input voltage (IN+, IN-) -0.7Vito 43V
LVPECL driver output voltage (OUT+, OUT-) -05Vto4Vv
Output current Continuous 50 mA
Surge 100 mA
Storage temperature range —65°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 235°C

Continuous power dissipation

See Dissipation Rating Table

o Human body model®) All pins
Electrostatic discharge

+5 kV

Charged-device mode () All pins

+500 V

(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 I/O bus voltages, are with respect to network ground terminals.
(3) Tested in accordance with JEDEC Standard 22, Test Method A114-A.
(4) Tested in accordance with JEDEC Standard 22, Test Method C101.

RECOMMENDED OPERATING CONDITIONS

MIN  NOM MAX| UNIT

Vee Supply voltage 3 33 36 \Y

Receiver input voltage 0 4 \VJ

Junction temperature 125 °C
Ta Operating free-air temperature (@) —-40 85| °C
Vipl Magnitude of differential input voltage 0.1 3 \%
(1) Maximum free-air temperature operation is allowed as long as the device maximum junction temperature is not exceeded.

5
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INPUT ELECTRICAL CHARACTERISTICS
over recommended operating conditions unless otherwise noted
PARAMETER ‘ TEST CONDITIONS MIN TYPW MAX UNIT
CMOS/TTL DC SPECIFICATIONS (ENO, EN1, SELO, SEL1)
V4 High-level input voltage 2 Vee Y,
Vi Low-level input voltage GND 0.8 Y,
™ High-level input current Viy=36Vor20V,Vec=36V +3 +20 HA
I Low-level input current Viy=0.0Vor08V,Vec=36V +1 +10 HA
Ve Input clamp voltage lcL =-18 mA -0.8 -1.5 Y,
LVPECL OUTPUT SPECIFICATIONS (OUTO, OUT1)
Vo Output high voltage Vee — 1.3 Ve — 0.85
VoL Output low voltage 5'— :_53 Q tOZVCT)TV’ s Vee —2.2 Ve — 1.65 v
7T = Vec — 40V, See
Vool Differential output voltage 600 800 1000 mVv
Co Differential output capacitance V, = 0.4 sin(4E6Tt) + 0.5V 3 pF
RECEIVER DC SPECIFICATIONS (INO, IN1)
Vin Positive-going differential input voltage threshold | See and 100 mv
Vo, mfgsrt]i(\)/%-going differential input voltage See Figore and (a6 ~100 my
Viprys) Differential input voltage hysteresis 25 mV
Verr Common-mode voltage range xl?czzlf?.g C\t/o 36V 0.05 3.95 \%
ViN=4V,Vee=36Vor0.0V +1 +10
Iin Input current HA
Vin=0V,Vee=36Vor0.0V +1 +10
Cin Differential input capacitance V, = 0.4 sin (4E6Tt) + 0.5V 1 pF
SUPPLY CURRENT
lcep DC supply current No load 50 65 mA

(1) All typical values are at 25°C and with a 3.3-V supply.
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SWITCHING CHARACTERISTICS
over recommended operating conditions unless otherwise noted

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tseT Input to SEL setup time 1 05 ns
tHoLD Input to SEL hold time Figure 3 11 05 ns
tswitch  SEL to switched output Figure 3 1.7 25 ns
tpHKL Disable time, high-level-to-known LOW Fiqure 4 2 25 ns
tekLH Enable time, known LOW-to-high-level output Fiqure 4 2 25 ns
tnT Differential output signal rise time (20% — 80%) (%) 80 110 220| ps
talt Differential output signal fall time (20% — 80%)® 80 110 220| ps

gé%:le-?zo mV, 50% duty cycle, Vo = 1.2V, 15 30 ps
toir Added peak-to-peak jitter Vip = 200 mV, PRBS = 2231 data pattern

and K28.5 (0011111010), 50 100 ps

Vem = 1.2 V at 1.3 Gbps
t3rms Added random jitter (rms) x'('szzzfg T,Veggo,ﬁﬂ;ty cycle, 0.3 05| psrus
tpLHD Propagation delay time, low-to-high-level output® | Vo = 3.3V, T, = 25°C, See 400 750 1100 ps
tpHLD Propagation delay time, high-to-low-level output® | Vo = 3.3V, T, = 25°C, See 400 750 1100 ps
tskew Pulse skew (ltp_rp— tpriol) @ 20 100| ps
tees Output channel-to-channel skew, splitter mode 10 50 ps
fvax Maximum operating frequency ® 1 GHz
(1) Input: Vic =1.2V, V|p =200 mV, 50% duty cycle, 1 MHz, t/t; = 500 ps
(2) tekew is the magnitude of the time difference between the tp yp and tpy p Of any output of a single device.
(3) Signal generator conditions: 50% duty cycle, t, or t; < 100 ps (10% to 90%), transmitter output criteria: duty cycle = 45% to 55% Vgp 2

300 mV.

PIN ASSIGNMENTS

D or PW PACKAGE

(TOP VIEW)

0]

SEL1 T
SELO 1]
INO+ I
INO- [T
vce I
IN1+ 1T
IN1- I
VCC I

o ~NOO O WNPR

16
15
14

T1 ENO
T 1 EN1
T ] OUTO+
131717 OUTO-
12T GND
11T OUT1+
10 T OUT1-
91 GND
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PARAMETER MEASUREMENT INFORMATION

liN+
—» OouT +
IN+
T V| % V?D
ViN+ IN Voy
Vic - \—r
IN+ +IN- —> OuT - Vout++Vout-
2 V|IN_ IIN- V|OZ 2
Figure 1. Voltage and Current Definitions
Y
Driver v Receiver
Device oD Device
S
50Q 50Q
VTT = VCC -2V
Figure 2. Typical Termination for LVPECL Output Driver
IN+ ouT+ o
Vip 1pF VoTUT+ Vob $SOQ
> Eﬁ R
V. OUT- f Vi
IN+
Vin- Vout. 50 Q
T V7
1.4V
1V
04V
ov
04V
I I
tpHLD —ﬂ—b: H—P:— tpLHD
+V
op 80% N
. —ovV
Vop — — 1 X 20% : Vdiff = (OUT+) - (OUT-)

I
tr P = g e

NOTE: All input pulses are supplied by a generator having the following characteristics: t, or t; < 0.25 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 3. Timing Test Circuit and Waveforms
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PARAMETER MEASUREMENT INFORMATION (continued)

ouT+ o
1Vor14V T
1pF L v 50 Q
12V T oy
EN OuUT- f V17
) 50 Q

Vdiff = (OUT+) - (OUT-)

NOTE: 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 4. Enable and Disable Time Circuit and Definitions

Table 1. Receiver Input Voltage Threshold Test

APPLIED VOLTAGES | "ol 5 TAGE | MODEINPUTVOLTAGE | ourpute
Via Vig Vip Vic
125V 1.15V 100 mV 12V H
115V 1.25V -100 mV 12V L
40V 39V 100 mV 3.95V H
39V 4.0V -100 mV 3.95V L
0.1Vv o0V 100 mV 0.05Vv H
ooV 0.1Vv -100 mV 0.05Vv L
1.7V 0.7V 1000 mV 12V H
0.7V 1.7V —1000 mV 12V L
40V 30V 1000 mV 35V H
30V 40V —-1000 mV 35V L
1.0V ooV 1000 mV 05V H
o0V 1.0V —-1000 mV 05V L

(1) H =high level, L = low level
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INO

IN1

SEL

ouT

X

|
|
|
|
!1— tser —P4— tholp —PI

I
| IN1
1
T

INO

IN1

SEL

ouT

EN

\

tseT —ple— tHoLo —W

| INL
|

I
| INO
L
T

T
¢ tswitch ——— ¥

NOTE: tgegt and tyo p times specify that data must be in a stable state before and after mux control switches.

Figure 5. Input to Select for Both Rising and Falling Edge Setup and Hold Times
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SUPPLY CURRENT

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME

PEAK-TO-PEAK JITTER

A VS VS
FREQUENCY FREE-AIR TEMPERATURE FREQUENCY
100 900 T T T T 30 | | |
L . Vec=3-3.6V, Vec =33V,
- ‘|1 Vic :_1.2 Vv, 25| Ta=25°C,
<E( 80 o [Vipl = 300 mV ” Vic = 400 mV,
! E - Input = 1 MHz " a Input = Clock
£ S L20
o k) ]
5 g P 5
(8}
c X
2 g 750 toLH = g 800 mV
2 40 g P
n © = 500 mV
| Vee =3.3V, = / torL _% 10
o Ta = 25°C, & o1 8 =
O 20 Vic=1.2V, . | 4 —
[Vipl = 200 mv 3 5 —
Output = Loaded = 300 mvV
0 L L 600 0
0 500 1000 1500 2000 2500 -60 -40 -20 O 20 40 60 80 100 0 100 200 300 400 500 600 700
f - Frequency - MHz Ta — Free-Air Temperature - °C f - Frequency - MHz
Figure 6. Figure 7. Figure 8.
PEAK-TO-PEAK JITTER PEAK-TO-PEAK JITTER PEAK-TO-PEAK JITTER
VS VS VS
DATA RATE FREQUENCY DATA RATE
60 T T T 30 T T T 60 -33
Vec =33V, Vee=3.3Y, VC(E = - V, ‘ ‘
| Ta=25°C, 25 | TA=25°C \T/A _—25 2Cv T —
0" vic =400 mv, Y Vic=12V, P N, 800 mv
g Input = PRBS 223-1 800 mv g Input = Clock g nput = /
1 . . | 2i I
§ 40 f f E 0 § 40 —
E 300 mv /...é E 5 / \,— 500 mV
¥ 30 3 ~—1 s 15 % 30
g ~ & §
2 Y% g 500my _ 800mV 2
. 20 x 1 - — X 20 T
x = g s — / 300 mv
& a o -———d
— 500 mV
10 5 N~ 10
NS
300 mV
0 0 1 | 0
0 200 400 600 800 1000 1200 1400 0 100 200 300 400 500 600 700 0 200 400 600 800 1000 1200 1400
Data Rate — Mbps f - Frequency - MHz Data Rate — Mbps
Figure 9. Figure 10. Figure 11.
PEAK-TO-PEAK JITTER PEAK-TO-PEAK JITTER
VS Vs
FREQUENCY DATA RATE
30 T T T 70
Ve =33V, | |
Ta = 25°C, 60— 300 mv —
25—
Vic=33V, " — —
2 Input = Clock ‘,1 50
20 5 S
g £ 500 mV /
.*'_;; >} 40
4
x 15 g l*tk/
& 500 mV % 30— 800 mv
I 7 Z
v 10 ] 2
§ é & Vec =3.3V,
& Ta = 25°C,
5 I 10 Vic =33V,
800 mV 500 mV Input = PRBS 223-1
] ] . . .
0 0
0 100 200 300 400 500 600 700 0 200 400 600 800 1000 1200 1400

f - Frequency - MHz

Figure 12.

Data Rate — Mbps

Figure 13.
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900

820

740

660

Vop - Differential Output Voltage - mV

500

TYPICAL CHARACTERISTICS (continued)

DIFFERENTIAL OUTPUT VOLTAGE

Vs
FREQUENCY
Veec =33V,
Ta = 25°C,
——N Vic=1.2V, 4
+~ \\QIDl =200 mv
\
Added Randor/n Jitter

0

50
40
(%]
o
1] 1
& 5
30 ! £
3 &
20 48 S
5 3
o 4
]
10 &
0

250 500 750 1000 1250 1500 1750 2000
f - Frequency - MHz

Figure 14.

230

200

170

140

110

80

50

20

PEAK-TO-PEAK JITTER
VS
DATA RATE

T T T T
Vec =33V,
Ta = 25°C,
Vic=12V,
|Vip| = 200 mV
Input = PRBS 223-1

A~

0

500 1000 1500 2000 2500 3000 3500
Data Rate — Mbps

Figure 15.
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APPLICATION INFORMATION

TYPICAL APPLICATION CIRCUITS (ECL, PECL, LVDS, etc.)

3.3Vor5V 50Q 3.3V SN65LVCP23

ECL

V1r=Vec -2V

V7

Figure 16. Low-Voltage Positive Emitter-Coupled Logic (LVPECL)

33V

500

33V SN65LVCP23

CML

= 50Q =

Figure 17. Current-Mode Logic (CML)

3.3V
33V SN65LVCP23
50Q A
ECL
= 50Q B
1.1kQ 15kQ =
V1T 3.3V = Vi1=Vcc -2V
Figure 18. Single-Ended (LVPECL)
33Vor5V 50 Q 33V SN65LVCP23
1A
LVDS 100Q

B

= 50Q =

Figure 19. Low-Voltage Differential Signaling (LVDS)
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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 ©)
@ )

SN65LVCP23D Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23D.B Active Production SOIC (D) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23PW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23

SN65LVCP23PW.B Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23PWR.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23PWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23
SN65LVCP23PWRG4.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LVCP23

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

@ Material 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 TlI'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. Tl 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

Overall width of the carrier tape
P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant

(mm) |W1(mm)
SN65LVCP23PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN65LVCP23PWRG4 | TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN65LVCP23PWR TSSOP PW 16 2000 350.0 350.0 43.0
SN65LVCP23PWRG4 TSSOP PW 16 2000 350.0 350.0 43.0

Pack Materials-Page 2



/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 15-Jul-2025
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN65LVCP23D D SOIC 16 40 505.46 6.76 3810 4
SN65LVCP23D.B D SOIC 16 40 505.46 6.76 3810 4
SN65LVCP23PW PW TSSOP 16 90 530 10.2 3600 35
SN65LVCP23PW.B PW TSSOP 16 90 530 10.2 3600 35
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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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.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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