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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION®

@ ORDERABLE PART )
Ta PACKAGE NUMBER TOP-SIDE MARKING
0% 10 85°C SSOP (QSOP) — DBQ Tape and Reel TS5V522CDBQR TSEV522C
(0]
TSSOP — PW Tape and Reel TSEV522CPWR TE522C

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl

Web site at www.ti.com.

(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

Table 1. FUNCTION TABLE

CONTROL INPUT/OUTPUTS
p— FUNCTIONS
OE SEL 1X 2X
1X port = AX port -
L L AX BX 2x port = BX port
1X port = BX port
L H BX AX 2x port = AX port ><
H X 4 z Disconnect
Table 2. PIN DESCRIPTION
PIN NAME DESCRIPTION
xR, XxG, xB Analog Video I/Os
XSCL, xSCA Analog sync I/Os
OE Enable pin
EN Input select

Copyright © 2011, Texas Instruments Incorporated
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PARAMETER DEFINITIONS

PARAMETER DESCRIPTION
ToN Resistance between the input and output ports with the switch in the ON-state
loz Output leakage current measured at the D and S ports with the switch in the OFF-state
los Short circuit current measured at the 1/0O pins.
VN Voltage at the IN pin
VeN Voltage at the EN pin
Cin Capacitance at the control inputs (EN, IN)
Corr Capacitance at the analog 1/0 port when the switch is OFF
Con Capacitance at the analog 1/O port when the switch is ON
\um Minimum input voltage for logic high for the control inputs (EN, IN)
Vi Minimum input voltage for logic low for the control inputs (EN, IN)
Vy Hysteresis voltage at the control inputs (EN, IN)
Vi 1/0 and control inputs diode clamp voltage (EN, IN)
V, Voltage applied to the 1/O pins when I/O is the switch input.
Vo Voltage applied to the 1/O pins when I/O is the switch output.
m Input high leakage current of the control inputs (EN, IN)
I Input low leakage current of the control inputs (EN, IN)
I Current into the I/O pins when /O is the switch input.
lo Current into the I/O pins when /O is the switch output.
loff Output leakage current measured at the 1/0 ports with Vcc =0
ton gr’il)pagation delay measured between 50% of the digital input to 90% of the analog output when switch is turned
torr (F;ré)':pagation delay measured between 50% of the digital input to 90% of the analog output when switch is turned
BW Frequency response of the switch in the ON-state measured at —3 dB
XLk Unwan_ted signal coupled from channel to channel. Measured in —dB. X1a k = 20 LOG Voyt/V|n. This is a
non-adjacent crosstalk.
Orr Off-isolation is the resistance (measured in —dB) between the input and output with the switch OFF.
Magnitude variation between analog input and output pins when the switch is ON and the DC offset of composite
Dg video signal varies at the analog input pin. In NTSC standard the frequency of the video signal is 3.58 MHz and
DC offset is from 0 to 0.714 V.
Phase variation between analog input and output pins when the switch is ON and the DC offset of composite
Dp video signal varies at the analog input pin. In NTSC standard the frequency of the video signal is 3.58 MHz and
DC offset is from 0 to 0.714 V.
lcc Static power supply current
lcep Variation of Io¢ for a change in frequency in the control inputs (EN, IN)
Alee '(I;rll\ilsbis the increase in supply current for each control input that is at the specified voltage level, rather than V¢ or

Copyright © 2011, Texas Instruments Incorporated 3


http://focus.ti.com.cn/cn/docs/prod/folders/print/ts5v522c.html
http://www.ti.com.cn

TS5V522C

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ZHCS156 —~MARCH 2011

LOGIC DIAGRAM (XX GATE)
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Figure 1. Typical Design Examples for Dual VGA Source Signal Exchange

VCC =+3.3V VCC = + 5V vec =+5v

[sw}]
=

=<

5w
|

Design Notes:

DDC (SCL,SDA) is open drain 12C Bus type and need pull up resistors.
N-Channel FET Switch allow to pull up desired Vcc Level not exceeding the
Vcc of FET Switch

. VGA (H.Sync, V.Sync) are TTL/CMOS Type from the source of V ideo and it may

required pull up to achieve as high as 5V Signal level to meet VGA Specifications too.

Figure 2. Typical Design Example for Level Shifting with N-Channel FET Switch

Copyright © 2011, Texas Instruments Incorporated
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT

Ve Supply voltage range -0.5 7 Y
Vin Control input voltage range @ ©) -05 70 Vv
Vio Output voltage range @ ©)®) -05 70 Vv
Ik Control input clamp current Vin<O0 -50| mA
lok 1/0 port clamp current Vo <0 -50| mA
lvo ON-state switch current®) +128| mA

Continuous current through Ve or GND +100| mA
Tstg Storage temperature range -65 150| °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) Allinput and output negative voltages are with respect to ground unless otherwise specified.

(3) The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(4) V,and Vg are used to denote specific conditions for V,o.

(5) | and Ig are used to denote specific conditions of |;,o.

THERMAL IMPEDANCE RATINGS
over operating free-air temperature range (unless otherwise noted)

UNIT
) DBQ package® 90
0;an | Package thermal impedance °C/IW
PW package® 108
(1) The package thermal impedance is calculated in accordance with JESD 51-7.
RECOMMENDED OPERATING CONDITIONS®
over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
Vee Supply voltage 4 5.5 \%
Viy High-level control input voltage (EN, IN) 2 5.5 \%
Vi Low-level control input voltage (EN, IN) 0 0.8 \%
VANALOG Analog input/output voltage 0 Vee \%
Ta Operating free-air temperature -40 85 \%

(1) All unused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implication of slow or Floating CMOS Inputs, literature number SCBA004.

6 Copyright © 2011, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS®
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP® MAX| UNIT
Vik EN, IN Vec =45V, Iy = —18 mA -1.8 \Y
Vy EN, IN 400 mv
Iy EN, IN Vec =55V, Viy and Vey = Vee +1 pA
I EN, IN Vec =55V, Viy and Vgy = GND +1 pA
loz® Vec =55V, Vo=0t055V, Switch OFF +10 A
V| =0, M
los Vee =55V, Vo=0t055V, Switch ON +110
— mA
V, =0,
loft Vee = ov, Vo = Oto55V, V=0 +1 WA
lcc Vec=5.5Y, lyo = 0, Switch ON or OFF 3 WA
Al EN, IN Vec =55V, One input at 3.4 V, Other Inputs at V¢ or 25
mA
GND
lccp Vee f 55V, 1/0 ports are open, VN switching 50% duty 0.25 MmA/MHz
Ven = GND, cycle
Cin EN, IN ViyorVen=0V, f=1MHz 3.5 pF
Corr D port Vio=3VoroV, Switch OFF, VN = Ve or GND 8.5 F
S port Switch ON, 5.5 P
Con VvV, =0V, f = 1MHz, output open, Switch ON 16.5 pF
ron™ Vec =45V, V=1V, lo =13 mA, R_ = 75Q 3 7 a
V=2V, lo = 26 mA, R_ = 75Q 3 10

1) V,, Vo, |, and Ig refer to the 1.0 pins.
(2) All typical values are at Vcc =5 V (unless otherwise noted). Tp = 25°C
(3) For I/O ports, the parameter loz includes the input leakage current.

(4) Measured by the voltage drop between the D and S terminals at the indicated current through the switch. ON-state resistance is

determined by the lower of the voltages of the two (S or D) terminals.

SWITCHING CHARACTERISTICS
over operating free-air temperature range (unless otherwise noted), see Figure 10

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX UNIT
ton S D 6.6 ns
torr S D 6.0 ns

DYNAMIC CHARACTERISTICS

over recommended operating free-air temperature range, VCC =5 V £10%(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP® MAX UNIT
D¢ R =150 Q, f = 3.58 MHz, see Figure 11 0.37 %
Dp R =150 Q, f = 3.58 MHz, see Figure 11 0.0330 Deg
Bw R_ = 150 Q, see Figure 12 380 MHz
X Rn=10Q, R, =150 Q, f =10 MHz, see -83 dB
TALK Figure 12
Orr R =150 Q, f = 10 MHz, see Figure 12 —44 dB

(1) All typical values are at V¢ = 5V (unless otherwise noted). TA = 25°C.

Copyright © 2011, Texas Instruments Incorporated



http://focus.ti.com.cn/cn/docs/prod/folders/print/ts5v522c.html
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

TS5V522C

www.ti.com.cn

ZHCS156 -MARCH 2011

over recommended operating free-air temperature range, VCC =5 V +10%(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP® MAX UNIT
Dg R, =75 Q, f = 3.58 MHz, see Figure 11 0.37 %
Dp R, =75 Q, f = 3.58 MHz, see Figure 11 0.0330 Deg
Bw R =75 Q, see Figure 12 330 MHz
» Rin =10 Q, R, = 150Q, f = 10 MHz, see -83 4B
TALK Figure 12
Orr R.=75Q, f =10 MHz, see Figure 12 —44 dB
(1) All typical values are at Vcc = 5V (unless otherwise noted). TA = 25°C.
0 = o ° 20 250
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Figure 3. Frequency Response Figure 4. Non-adjacent Crosstalk vs Frequency
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Figure 5. Off Isolation vs Frequency

Figure 6. Differential Phase/Gain vs Vbias
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Table 3. UNDERSHOOT CHARACTERISTICS (see Figure 7 and Figure 8)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VOUTU Vec =55V, Switch OFF, Vin = Ve or GND 2 VoH — 0.3 \%
Vce nv Input 55V
=== = T (Open
| Input | Socket) 4 0/4\
I Generator 50 | ° ‘ —————— - 2V
20
I 20y
1 10 pF Output  —— — VOH
I vVoutw) 0 —mmm7-~+S——— VoH - 0.3
(I
Figure 7. Device Test Setup Figure 8. Transient Input Voltage (V') and Output

Voltage (Vouty) Waveforms (Switch OFF)

Figure 9. PARAMETER MEASUREMENT INFORMATION

_______ 1 Vece
| Input Generator T
| ! ViN
I 1 IN
I 500 |
I Va1 I 50 Q
I
L_________! = s1 DUT
TEST CIRCUIT
Vs1 | vo
T S$2 N
Vs2 1 CL RL
= (see Note A)
TEST Vce R_ CL Vg1 Vs2
toN 5V+05V 75 Q 20 pF GND 3V
5V+05V 75 Q 20 pF 3V GND
¢ 5V+05V 75 Q 20 pF GND 3V
OFF 5V+0.5V 750 20 pF 3V GND
Output 3V
Control Xso% X50%
(VIN) } ov
\
toN _"—“‘ ‘4—“—‘ toFF
\ ——— 3V
Analog Output 90% 90%
Waveform oV
(Vo)
VOLTAGE WAVEFORMS

ton and topr TIMES

Figure 10. Test Circuit and Voltage Waveforms
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http://focus.ti.com.cn/cn/docs/prod/folders/print/ts5v522c.html
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
TS5V522C
ZHCS156 —MARCH 2011 www.ti.com.cn
EXT TRIGGER
VBIA
S BIAS
Network Analyzer
Sawtooth (HP8753ES)
Waveform Generator
P1 P2
Vce
D S
RL=150Q
h IN —
DUT -
VIN
I
VEN 1
For additional information, refer to the TI application report, Measuring Differential Gain and Phase, literature number
SLOA040.

Figure 11. Test Circuit for Differential Gain/Phase Measurement

The differential gain and phase is measured at the output of the ON channel. For example, when V| = 0, Vg =
0, and D, is the input, the output is measured at Sq,.

HP8753ES Setup

Average = 20

RBW = 300 Hz

Smoothing = 2%

Vgas=0t0 1V

ST =1.381s.

P1=-7dBM

CW frequency = 3.58 MHz

10 Copyright © 2011, Texas Instruments Incorporated
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EXT TRIGGER
h BIAS
VBIAS Network Analyzer
(HP8753ES)
P1 P2
Vee
D S
IN
DUT
VIN
I—
VEN 1

Figure 12. Test Circuit for Frequency Response, Crosstalk, and OFF-Isolation

The frequency response is measured at the output of the ON channel. For example, when V,y = 0, Vgy = 0, and
Da is the input, the output is measured at S;5. All unused analog I/O ports are held at V¢ or GND.

The crosstalk is measured at the output of the non-adjacent ON channel. For example, when V,y = 0, Vgy = 0,
and D, is the input, the output is measured at S;g. All unused analog I/O ports are held at Vcc or GND.

The off-isolation is measured at the output of the OFF channel. For example, when V,y = 0, Vgy = Ve, and Dy is
the input, the output is measured at S;,. All unused analog I/O ports are held at V¢ or GND.

HP8753ES Setup
Average = 4
RBW = 3 kHz
Smoothing = 0%
Vgias = 0.35V
ST=2s

P1 =0 dBM

Copyright © 2011, Texas Instruments Incorporated
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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 ©)
@ ©)
TS5V522CDBQR Active Production SSOP (DBQ) | 24 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TS5V522C
TS5V522CDBQR.B Active Production SSOP (DBQ) | 24 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TS5V522C
TS5V522CPWR Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TE522C
TS5V522CPWR.B Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TE522C

@ 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.

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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https://www.ti.com/product/TS5V522C/part-details/TS5V522CDBQR
https://www.ti.com/product/TS5V522C/part-details/TS5V522CPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 9-Oct-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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 | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
TS5V522CDBQR SSOP DBQ 24 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TS5V522CPWR TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Oct-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS5V522CDBQR SSOP DBQ 24 2500 353.0 353.0 32.0
TS5V522CPWR TSSOP PW 24 2000 353.0 353.0 32.0
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MECHANICAL DATA

DBQ (R*PDSO*GZZL) PLASTIC SMALL—OQUTLINE PACKAGE
0.344 (8,75)
¢ 0.337 (8,55) ’

0RAARRAARAD i

NN, pcats
N i
HMHHHHHHHH@ ,
ot o e s

\@\0005 (0,13) @]

0.010 (0,25)
L 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25) /
0.005 (0,15)1
[ \ \
. t K / / \ ) [ [a00% 070)
Gauge Plane _4_ D —a ? Seating Plane
0.010 (0,25) -8
0.035 (0,89)
0.016 (0,40) !

4073301-4/H 10/2008

. All linear dimensions are in inches (millimeters).

NOTES: A
B. This drawing is subject to change without notice.
C
D

. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15) per side.
. Falls within JEDEC MO-137 variation AE.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0024A

SMALL OUTLINE PACKAGE

E 6.2 TYP
PIN 1 INDEX AREA
22x[0.65
] — == o
[ e
] 1
| 1
| 1 i
T — I—
| 1
| 1
| 1
| 1
(] — jzgi —t
B J 45 Fﬂ 24% 939

.19
4.3
S % [o10 [c[Als]

J

’ : GAGE PLANE
./ \
\ 1

]

;i
\\&,,/\ (0.15) TYPj ‘ I
SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL

4220208/A 02/2017

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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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220208/A 02/2017

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
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

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

4220208/A 02/2017

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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