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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

For package and ordering information, see the Package Option Addendum at the end of this document.

Figure 2. LOGIC DIAGRAM
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FUNCTION TABLE

EN SEL1 SEL2 FUNCTION
L X X Apto Aqq, Bpto Byq, and Cy to Cqq are Hi-Z
H L L Ag to As = By to Bs and Ag to Aj; = Bgto Byg
H L H Ag to As = By to B and Ag to Aj; = Cgto Cqq
H H L Ag to As = Cp to Cs and Ag to Aj; = Bg to Byg
H H H Apto A5 = Cyto Cs and Agto Aj; = Cgto Cqq
TERMINAL FUNCTIONS
PIN
DESCRIPTION
NAME NUMBER
Vee 1,17, 30 Supply Voltage
GND ThermalPad Ground

Copyright © 2011-2013, Texas Instruments Incorporated
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TERMINAL FUNCTIONS (continued)

NAME PIN NUMBER DESCRIPTION
EN 8 Enable Input
SEL1 9 Select Input
SEL2 10 Select Input
Ao, A1, Az, Az, Ay, As, Ag, A7, Ag, Ag, Arg, A11 2,3,4,5,6,7,11, 12, 13, 14, 15, 16 Data 1/0s
Bo, B1, By, B3, By, Bs, Bg, B7, Bg, Bg, B1g, B11 41, 39, 38, 36, 34, 32, 29, 27, 25, 23, 21, 19 Data 1/0Os
Co, Cq, Cy, C3, Cy, Cs, Cg, C, Cg, Cg, C10, C13 42, 40, 37, 35, 33, 31, 28, 26, 24, 22, 20, 18 Data I/0Os

ABSOLUTE MAXIMUM RATINGS®

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

MIN  MAX| UNIT

Ve Supply voltage range -0.5 4.6 \%
Vio Analog voltage range @®®) A B, C -0.5 7 v
Vin Digital input voltage range®® SEL1, SEL2 -0.5 7 v
ljok Analog port diode current Vio<0 -50 mA
Ik Digital input clamp current Vin<O0 -50 mA
lvo On-state switch current® A B, C -128 128 mA

Ipps Ignp - Continuous current through Vpp or GND

-100 100 mA

Ba Package thermal impedance ©® RUA package

31.8| °C/wW

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) All 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) I and Ig are used to denote specific conditions for |0
(6) The package thermal impedance is calculated in accordance with JESD 51-7.

Copyright © 2011-2013, Texas Instruments Incorporated
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MIN  MAX| UNIT
Vce  Supply voltage 3 3.6 \%
V4 High-level control input voltage | SEL1, SEL2 2 55 \%
Vi Low-level control input voltage | SEL1, SEL2 0 0.8 \%
ViN Input voltage SEL1, SEL2 0 5.5 \%
Vo Input/Output voltage 0 Vee \%
Ta Operating free-air temperature -40 85| °C

(1) Allunused control inputs of the device must be held at Vpp or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004

ELECTRICAL CHARACTERISTICS
over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS® MIN TYP® MAX| UNIT
Vik Digital input clamp voltage SEL1, SEL2 |Vcc=3.6V, Iy =-18 mA -1.2 -0.8 \Y
Ron ON-state resistance A B, C Vee=3V,15V Vg < Vcee, 8 12 Q
lyo = -40 mA
Rongian®  ON-state resistance flatness | A, B, C Vee =3V, Vo = 1.5V and Vg, 15 0
||/o =—-40 mA
ARo@ On-state resistance match A /B, C Vee =3V, 1.5V < Vo < Vee, 0.4 1l Q
between channels ljo = —40 mA
m Digital input high leakage SEL1, SEL2 |Vcc=3.6V, ViyN=Vpp +1 HA
current
I Digital input low leakage SEL1, SEL2 |Vcc =3.6V, V|y=GND +1 HA
current
lorF Leakage under power off All outputs  |Vcc =0V, V;0=0t036V,Vy=0to55V +1 HA
conditions
Cin Digital input capacitance SEL1, SEL2 |[f=1MHz, V=0V 26 32 pF
Corr Switch OFF capacitance A B, C f=1 MHz, V0 =0V, Output is open, pF
Switch is OFF
Con Switch ON capacitance A B, C f=1 MHz, V|,o =0V, Output is open, 5.6 pF
Switch is ON
lcc Ve supply current Vec=3.6V, )0 =0, V|y=Vpp or GND 300 400 HA
1) V,, Vo, |}, and I refer to I/O pins, V) refers to the control inputs
(2) All typical values are at V¢ = 3.3V (unless otherwise noted), T = 25°C
(3) RonrLaT) is the difference of Rpy in a given channel at specified voltages.
(4) ARgy is the difference of Rgy from center port (As, Ag) to any other ports.
4
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SWITCHING CHARACTERISTICS

Over recommended operation free-air temperature range, Vec = 3.3V £ 0.3V, R_. =200 Q, C, = 4 pF (unless otherwise
noted) (see Figure 7 and Figure 9)

PARAMETER (IF,\IRP%'\% (ouTT|C;UT) MIN TYP®  MAX| UNIT
tog® AorB,C B,C or A 40 ps
tezh, thzL SEL1 Ags or Bos, Cos 2 7 ns

SEL2 Ag.11 0r Bg.11, Ce.11 2 7 ns
tpHz, thLz SEL1 Ags or Bos, Cos 2 5 ns
SEL2 Ag-11 0Or Bg.11, Ce.11 2 5 ns
tsk(o) ) AorB,C B,CorA 30| ps
o) AorB, C B, CorA 30| ps
(1) All typical values are at V¢ = 3.3V (unless otherwise noted), T = 25°C.
(2) The propagation delay is the calculated RC time constant of the typical ON-State resistance of the switch and the specified load
capacitance when driven by an ideal voltage source (zero output impedance).
(3) Output skew between center port (As, Ag) and any other channel.
(4) Skew between opposite transitions of the same output |ty — tp 1l
DYNAMIC CHARACTERISTICS
over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP® | UNIT
XT1ALK R, =50 Q, f = 250 MHz (see Figure 11) -43 dB
ORrr R, =50 Q, f = 250 MHz (see Figure 12) —42 dB
BW R, =50 Q, Switch ON (see Figure 10) 1.675 GHz

(1) All Typical Values are at V¢ = 3.3 V (unless otherwise noted), T = 25°C.
Copyright © 2011-2013, Texas Instruments Incorporated 5
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NOTES: A.

mmooO

PARAMETER MEASUREMENT INFORMATION

Enable and Disable Times

———————— 1 Vbp
| Input Generator 1 T
| H ViN
l )
| 500 |
V 50Q
| e : TEST CIRCUIT
|
I puT
i 1 0 2 xVpp
| t t
: nput Generator | v, Vo R S1 O Open
| 50 O I GND
| 50 Q C
| Va2 | (see Note A) R
| |
I - - - - -
TEST Vpp S1 R Vin CL Va
tpLzltpzL | 3.3V£03V | 2xVpp 200 Q GND 4 pF 03V
tPHz/tPzH | 3.3V £0.3V GND 200Q Vbp 4 pF 0.3V
3.33V
Output Control
v (VIN)
SEL oV
tpzL _'I i<_ —'I N— tpLz
Output | | | VoH
v Waveform 1 | Voo2 | |
o S1at2x Ve | | VoL +0.3V.
(see Note B) | | VoL
tezi P €= P ez
Output | — v
Waveform 2 Von-0.3V OH
Vo S1at GND
VoL

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

CL includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics:PRR <10 MHz, Zo =50Q, t,<2.5ns, <2.5 ns.

The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as {is.
tpzL and tpzy are the same as t,.

Figure 7. Test Circuit and Voltage Waveforms

Copyright © 2011-2013, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION (continued)

Figure 8. Skew

—_——————— 1 Vbp
| Input Generator T
| V.
| \ SEL
l )
| 50Q |
V, 50 Q
| "¢ : TEST CIRCUIT
|
L___—_____! - DUT
——G ————— 'l O 2 xVpp
Input It
: nput Generator | v, Vo RL S1 O Open
|
: 500 | N GND
I Ve2 | 500 (see Note A) Ru
| |
I | - - - -
TEST Vee S1 RL Vin CL
tsk(o) 33V+03V Open 200 Q Ve or GND 4 pF
tsk(p) 33V+0.3V Open 200Q | VecorGND | 4 pF
Data In at / \ 3oV
ata In a
————— 25V
Ax or Ay | 15V
| .
|4—’I— tPLHX :H:— tPHLx
| | —————— VOH
Vo Data Out at | o
XB1 or XB | : S/OH Vo2 y
oL
R N A —
| tsko) | 4P tek(o) :
| hilg |
| ——— |
Vo Data Out at | | - (\;’;H V)2 |<—>:— tpLH |<—>|— tpuL
YBiorYB; | | | VoL ——— Vou
| | Output Vou + VoL )/2
|4—D|—I tpLHy :4—>L| tpHLy (VoH V%LL)
tsk(o) = tPLHy = tPLHx OF tPHLy ~ tPHLx tsk(p) = tPHL ~ tPLH
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
OUTPUT SKEW (tsk(o)) PULSE SKEW [tsk(p)]
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5 ns, t,<2.5 ns.
D. The outputs are measured one at a time, with one transition per measurement.
Figure 9. Test Circuit andf Voltage Waveforms
8
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
J,i BIAS
V. Network Analyzer
BIAS (HP8753ES)

=D

9 P1 P2

Vee
¢
Ax By
DUT
J»i SEL
VsEL

Figure 10. Test Circuit for Frequency Response (BW)

Frequency response is measured at the output of the ON channel. For example, when Vg = 0 and A is the
input, the output is measured at BO. All unused analog I/O ports are left open.

HP8753ES Setup

Average = 4
RBW = 3 kHz
VBlAS =035V
ST=2s
P1=0dBM

Copyright © 2011-2013, Texas Instruments Incorporated 9
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
J_f BIAS
v Network Analyzer
BIAS (HP8753ES)
() P1 P2
Vee
-2
Ao Bx
Aq Bx
Bx
Bx
A, Bx
Az Bx
Bx
— SEL By
VseL

R, =50Q

A. C_includes probe and jig capacitance.

B. A 50 W termination resistor is needed to match the loading of the network analyzer.

Figure 11. Test Circuit for Crosstalk (Xyaik)

Crosstalk is measured at the output of the nonadjacent ON channel. For example, when Vgg = 0 and A, is the
input, the output is measured at Az. All unused analog input (A) ports are connected to GND, and output (B)

ports are left open.
HP8753ES Setup

Average = 4
RBW = 3 kHz
Vgias = 0.35V
ST=2s

P1 =0 dBM

10
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
I BIAS
v Network Analyzer
BIAS (HP8753ES)
Vbp
T
Ao
Ay
DUT
0B,
1By,
J»i SEL

VseL L

A. C_includes probe and jig capacitance.
B. A 50 W termination resistor is needed to match the loading of the network analyzer.

Figure 12. Test Circuit for OFF Isolation (Ogg)

OFF isolation is measured at the output of the OFF channel. For example, when Vg, = GND and A; is the input,
the output is measured at 1B,. All unused analog input (A) ports are connected to ground, and output (B) ports
are left open.

HP8753ES Setup

Average = 4
RBW = 3 kHz
VBlAS =035V
ST=2s
P1=0dBM

Copyright © 2011-2013, Texas Instruments Incorporated 11
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REVISION HISTORY
Changes from Revision A (March 2012) to Revision B Page
o CHBMFIRPHE B EBUIRNM ( BKAE tyo = 6pS ) BA ( BEE thg) = BPS ) oo 1
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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 ©)
@ ©)

TS3DDR3812RUAR Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 SL812
TS3DDR3812RUAR.B Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 SL812
TS3DDR3812RUARG4 Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SL812

TS3DDR3812RUARG4.B Active Production WQFN (RUA) | 42 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 SL812

@ 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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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 O O O 0O O 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)
TS3DDR3812RUAR WQFN RUA 42 3000 330.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
TS3DDR3812RUARG4 | WQFN RUA 42 3000 330.0 16.4 3.8 9.3 1.0 8.0 16.0 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)
TS3DDR3812RUAR WQFN RUA 42 3000 358.0 335.0 35.0
TS3DDR3812RUARG4 WQFN RUA 42 3000 358.0 335.0 35.0
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GENERIC PACKAGE VIEW
RUA 42 WQFN - 0.8 mm max height

9 x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

RUAOO42A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
3.6
.f za— [A]
__A
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08
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0.00
2.05+0.1
2X
EXPOSED | SYMM' *‘ (0.1) TYP
THERMAL PAD Wl T | (
e\ g, ;
) d
) \ -
») ! -
) -
) ! -
») -
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2x[8] ¢—+—+—F= 755+01
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) ! -
) -
») ‘ -
) I (@
) -
1 = d |
E—— ‘ a—"
20000 [ T 42x 33 o
38X105 oL 61@ clals
PIN1ID 42X 03 © 0.050)
4219139/A 03/2020
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RUAOO42A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
e (2.05) —=
42X (0.6) SéyM SEEESLDERMASK
42X (0.25) 42 39 ////f47
LBl |
38X(05)4147 - )38
in==d [ B ==
_ | |
S b of
(R0.05) TYP $ . (3525 TyP
@0.2) TYP — o ol —— -
VIA E%g ! f
‘ 1.17 TYP
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¢[j%{}cﬁ3 o+ t (7.55) (8.8)
e B =s
) ¢ ) ‘
S= R N==
| ()
° o o
| |
I
Bt
17 S 22
S 3
006
(0.775) —l-—]
TYP
(3-3) \
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
0.05 MIN
0.05 MAX
ALLAROUND“’WT* ALLAROUND’l
METAL EDGE 1t E”SISE# MASK
Exiﬁgii \\\¥—SOLDERMASK EXPOSED‘J/T/) T\\\¥ASOLDERMASK
OPENING METAL () OPENING

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DEFINED

SOLDER MASK DETAILS 4219139/A 0312020

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i3 Texas
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EXAMPLE STENCIL DESIGN
RUAOO42A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.56) TYP

42X (0.6) a6
o L H%ﬂ
I Y

38X (0.5) ()38
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— O - 8.8
j (8.8)

|
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e S ? TYP
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B{'%%%{J*@

FUBBHdaiueY

}
12X (0.97)
1
17 22
B
18 | 21 i
i —— 12X (0.92)
SYMM \
|
U S—

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 12X

EXPOSED PAD 43
69% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4219139/A 03/2020

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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