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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
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION
Ta PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING
—40°C to 85°C QFN - RUA Tape and Reel TS3DDR3812RUAR SL812

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

Figure 2. LOGIC DIAGRAM
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FUNCTION TABLE
EN SEL1 | SEL2 FUNCTION
X X A to Aqq, Bgto Byq, and Cqy to Cyq are Hi-Z
Ag to As = By to Bs and Ag to Aj; = Bgto By
Ap to As = Bg to Bs and Ag to Ay = Cgto Cyqq
Apto As = Cyto Cs and Ag to Ay = Bgto Byg
Apto As = Cyto Cs and Agto Ay = Cgto Cqq
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TERMINAL FUNCTIONS

PIN DESCRIPTION
NAME NUMBER
Ve 1,17, 30 Supply Voltage
GND ThermalPad Ground
EN 8 Enable Input
SEL1 9 Select Input
SEL2 10 Select Input
Ag, A1, Ay, Az, Ay, As, Ag, A7, Ag, Ag, A1p, A11 2,3,4,5,6,7,11, 12, 13, 14, 15, 16 Data I/Os
Bo, B1, B2, Bs, B4, Bs, Bs, B7, Bs, Bo, Big, B11 41, 39, 38, 36, 34, 32, 29, 27, 25, 23, 21, 19 Data I/Os
Co, Cy, Cy, Cg3, Cy, Cs, Cg, C7, Cg, Cq, Cy9, C11 42, 40, 37, 35, 33, 31, 28, 26, 24, 22, 20, 18 Data I/Os

ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

MIN  MAX| UNIT
Vee 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
lijok Analog port diode current Vo <0 -50 mA
lik Digital input clamp current ViN<O0 -50 mA
o On-state switch current® A B, C -128 128 mA
Iops lenp  Continuous current through Vpp or GND -100 100 mA
8 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,g.

(5) I and Ig are used to denote specific conditions for I,

(6) The package thermal impedance is calculated in accordance with JESD 51-7.

Copyright © 2011 £, Texas Instruments Incorporated T T
www.BDTIC.com/TI
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RECOMMENDED OPERATING CONDITIONS®

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

(1) All unused control inputs of the device must be held at Vpp or GND to ensure proper device operation. Refer to the TI 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)

T Copyrighﬁ.r iTexas Instruments Incorporated
www.BDTIC.com

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 V)= Ve, 8 12 Q
lyo = -40 mA
Rongiay®  ON-state resistance flatness | A, B, C Vec =3V, Vo = 1.5V and V¢c, 15 o)
||/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
K Digital input high leakage SEL1, SEL2 |Vcc=3.6V, ViN=Vpp +1 WA
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=0t03.6V,V,=0to55V +1 HA
conditions
Cin Digital input capacitance SEL1, SEL2 |[f=1MHz,V|y=0V 26 32 pF
Corr Switch OFF capacitance A B, C f=1 MHz, V|0 =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, l)0=0, V|y=Vpp or GND 300 400 HA
(1) V,, Vo, |, and I refer to 1/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 8 and Figure 10)

PARAMETER (E\JRP%'\% (ouTTl(ZUT) MIN TYP®  MAX| UNIT
tog® AorB,C B,C or A 40 ps
tezh, thzL SEL1 Ag.s Or Bgs, Co.s 2 7 ns

SEL2 Ag.11 Or Bg.11, Ce.11 2 7 ns
tpHzs thLz SEL1 Ag.s Or Bos, Co.s 2 5 ns
SEL2 Ag.11 Or Bg.11, Ce.11 2 5 ns
tsk(o) ) AorB,C B,CorA 6 30| ps
o) AorB, C B, CorA 6 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 [tp — tpHl
DYNAMIC CHARACTERISTICS
over recommended operating free-air temperature range, Vcc = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP® | UNIT
XT1ALK R, =50 Q, f = 250 MHz (see Figure 12) -43 dB
ORrr R, =50 Q, f = 250 MHz (see Figure 13) —42 dB
BW R, =50 Q, Switch ON (see Figure 11) 1.675 GHz

(1) All Typical Values are at V¢ = 3.3 V (unless otherwise noted), T = 25°C.

Copyright © 2011 £, Texas Instruments Incorporated 5
www.BDTIC.com/TI
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OPERATING CHARACTERISTICS
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Figure 7. Enable and Disable Times

—_———————— 1 Vbp
| Input Generator T
| l VIN
i
: 500Q |
V 50Q
| e : TEST CIRCUIT
|
L___—_____! = DUT
o ——— 0 2 xVpp
| t t
nput Generator v Vo RL 31/‘ O Open

| |
I
: 500 | . GND
50Q L
| Va2 : l (see Note A) R
l l _ _ _ _

- N
TEST Vbp S1 RL Vin CL Va
trLz/tpzL | 3.3V 0.3V | 2xVpp 200 Q GND 4 pF 0.3V
tPHzZ/tPzH | 3.3V £0.3V GND 200Q Vbp 4 pF 0.3V
3.33V
Output Control
v (VIN)
SEL oV

NOTES: A.

mmooO

out tpzL —DI o —DI — tpiz
put | | | Vou
v Waveform 1 | Voo2 | |
o S1at2xVee | VoL + 0.3V
(see Note B) | | VoL
tezi— [ P [tz
Output [
Waveform 2 | Von-0.3V Vor
Vo S1at GND y
oL

(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 8. Test Circuit and Voltage Waveforms

Copyright © 2011 £, Texas Instruments Incorporated T T 7
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PARAMETER MEASUREMENT INFORMATION (continued)

Figure 9. Skew

—_———————— 1 Vbp
| Input Generator T
| v
| \ SEL
l )
| 50Q | 0
V 50
| ¢ : TEST CIRCUIT
|
L___-_____! = DUT
——G _____ 'l O 2 xVpp
| t t
: nput Generator | v, Vo RL 51/‘ O Open
: 50 0 : N GND
| Va2 : 500 l (see Note A) I Ru
lL = l _ _ _ _ _
——————— -
TEST Vce 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
paainat /N 3oV
ata In a
7‘1 S’t ————— 25V
Ax or Ay | 15V
| .
|4—>I- tPLHx :H:- tPHLx
L — VoH
Vo Data Out at | o
XB1 or XB2 | : S/OH + VOL)/2 ______ 35V
oL
| | | Input ———— 25V
[ | 15V
: |1—H— tsko) | |H:- tsk(o) | | :
| _—— Vv | |
Vo Data Out at | | \;)H Ve )2 |<—>I— tpLH |<—>I— tPHL
YB; or YB —— (Von +VoL)
1 ? : | | I VoL —— Vo
Qutput Von + VoL)/2
[P tpLhy :4—>L| tpHLy (Vor V%LL)
I
tsk(o) = tPLHy ~ tPLHx OF tPHLy ~ tPHLx tsk(p) = tPHL ~ tPLH
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

OUTPUT SKEW (tsk(o))

NOTES: A. C includes probe and jig capacitance.

PULSE SKEW [tsk(p)]

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 10. Test Circuit andf Voltage Waveforms

T Copyrigth 1Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
_l_i BIAS
] Network Analyzer
BIAS (HP8753ES)

=D

9 P1 P2

Vee
=
Ax By
DUT
_Li SEL
VsEL

Figure 11. 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 =0.35V
ST=2s
P1=0dBM

Copyright © 2011 £, Texas Instruments Incorporated T T
www.BDTIC.com/TI
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PARAMETER MEASUREMENT INFORMATION (continued)

EXT TRIGGER
_Li BIAS
v Network Analyzer
BIAS (HP8753ES)
) P1 P2
Vee
-+
Ao Bx
Aq Bx
Bx
Bx
A, By
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 12. 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 As. 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
| BIAS
V Network Analyzer
BIAS (HP8753ES)
9 P1 P2 9
Vbp
T
Ao
Aq
DUT
0B,
e SEL

VseL J_

A. C_includes probe and jig capacitance.
B. A50 W termination resistor is needed to match the loading of the network analyzer.

Figure 13. Test Circuit for OFF Isolation (OgR)

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

11
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
TS3DDR3812RUAR ACTIVE WQFN RUA 42 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

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. 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 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.
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MECHANICAL DATA

RUA (R—PWQFN—N42) PLASTIC QUAD FLATPACK NO—-LEAD
9,10
< ’
8,90 E
38 22
39 21
3,60
\: B B 540
42 18
Pin 1 Index Area / 1 17
080 _ 0,20 Nominal
0,70 Lead Frame
i" 71{ ? Seating Plane
0,05 j ‘
SLEE 0.0
- 050
42X
T | 7 J o
QJQUUUUUUUHUUUUUUULLﬁ
42*} THERMAL PAD (@ERE]
B _SIZE AND SHAPE g
D) SHOWN ON SEPARATE SHEET -
oS | ] Cﬁ c o
a¥alalalialaNaNalnlaNaNaiataliafials X 0,20
38 ! 2 0,10®[c[A]B]
@ 0,050 |C
Hottom View 4208351/C 06 /11
NOTES: All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

A

B. This drawing is subject to change without notice.

C. QFN (Quad Flatpack No-Lead) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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THERMAL PAD MECHANICAL DATA

RUA (R—PWQFN—-N42) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. JLUAZ/1. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

Exposed
Thermal Pad

UUUUUUUUUUUU)JUUUU

IMD C_]18
D, -
2,0540,10 - — JF - =
Jsgj Cm
AIANANANANANANANINANANARARANANAIR

Bottom View

Exposed Thermal Pad Dimensions

4208352/D  06/11

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RUA (R—PWQFN—N42) PLASTIC QUAD FLATPACK NO—LEAD

Example Stencil Design

Example Board Layout 0125 (I\lhofek ES)temcM
Note D = =—38x0,5_ | == 025 025 == —= = 3805

0000000000000000( 0.8 000000600000000
000000000@2%473 $$ EEEEEES ?

()
()
2,65 4,25
—be o o o o5 | =000
[(EBDIDDDDDDDDDDBD(\ 081 | 0000000 qEEDDDDD
| > N 0,25 —12x1,0
. 9,8 \ 8,15
1. \,\ 9,75
| \\
. \\\
. \\\ (62% Printed Solder Coverage by Area)
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NOTES: All linear dimensions are in millimeters.

A
B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.
D

This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout.
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.

These documents are available at

¥ TExAs
INSTRUMENTS

www.BDTIC.com/TI


http://www.ti.com/lit/slua271
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