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Note A: EN is the internal enable signal applied to the switch.
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5 Pin Configuration and Functions
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B 5-1. RSE Package, 10-Pin UQFN (Top View)

# 5-1. Pin Functions

PIN TYPE(") DESCRIPTION
NO. NAME
1 A1 110 Signal path A1
2 A2 110 Signal path A2
3 B1 1/0 Signal path B1
4 B2 110 Signal path B2
5 GND — Ground
6 EN I Enable (active low)
7 COM2 1/0 Common signal path 2
8 COM1 110 Common signal path 1
9 SEL | Switch select (logic Low = COM to A PORT Logic High = COM to B PORT)
10 Vee — Supply voltage
(1) 1 =input, O = output

Copyright © 2023 Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT
Vee Supply voltage® -0.3 55 \%
Vio Input-output DC voltage(®) -0.3 55 \%
VseL, VEN Digital input voltage (SEL, EN) -0.3 55 \
Ik Input-output port diode current VI/O <0 -50 mA
Ik Digital logic input clamp current® VI<0 -50 mA
lec Continuous current through Ve 100 mA
lonD Continuous current through GND -100 mA
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2) The algebraic convention, whereby the most negative value is a minimum and the most positive value is a maximum.

(3) All voltages are with respect to ground, unless otherwise specified.

6.2 ESD Ratings

VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +5000 v
(ESD)  discharge Charged-device model (CDM), per JEDEC specification JESD22-C1012) +1000

(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 MAX| UNIT
Vee Supply voltage 2.3 4.8 \Y
Vio ‘Analog voltage 0 3.6 \%
Vsel, VEN Digital input voltage (SEL, EN) 0 Vee \%
Travp (Vcc)  Power supply ramp time requirement (V¢c) 100 1000| ps/V
lio Continuous current through 1/0 signal path (COMXx, Ax, Bx) Tp =—40°C to +85°C 20| mA
lio Continuous current through I/O signal path (COMx, Ax, Bx) Tp = —-40°C to +125°C 10| mA
Ta Operating free-air temperature -40 125| °C
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6.4 Thermal Information

TMUX136
THERMAL METRIC () RSE (UQFN) UNIT

10 PINS
Resa Junction-to-ambient thermal resistance 191.6 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 94.3 °C/W
Reus Junction-to-board thermal resistance 117.5 °C/W
Wyt Junction-to-top characterization parameter 7.4 °C/W
Wis Junction-to-board characterization parameter 117.4 °C/W

Q)
report.

6.5 Electrical Characteristics

Ta =—40°C to +85°C, Typical values are at Vo = 3.3 V, Ta = 25°C, (unless otherwise noted)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT
A PORT SWITCH
VCC =27V VI/O =1.65 V, ION =-8mA 57 9
Vee = 2.3V V|/o =1.65V, lon = -8 mA 57 9.5
Ron ON-state resistance Vec =27V Vio =1.65V, lon = -8 mA 13 Q
Ta=-40°C to +125°C
Vec =23V Viio=1.65V, lgy =-8 mA 13
Ta =-40°C to +125°C
ON-state resistance
ARpn match between signal |Vee =2.3V Viio=1.65V, oy =-8 mA 0.1 Q
path 1 and 2
Ron ON-state resistance _ _ _
FLAT) flatness Ve =23V Vo =1.65V1t03.45V, Igy = -8 mA 1 Q
Switch OFF, Vg =1.65V t0 3.45V, iy 2
Veom =0V
loz OFF leakage current  |Vcc=4.8V Switch OFF, Vg = 1.65 V to 3.45 V, HA
VCOM =0V -15 15
Ta =-40°C to +125°C
Switch ON or OFF, Vg = 1.65V to 3.45V,
- -10 10
Vcom = NC
| Power-off leakage Ver =0V - A
OFF current cc=0 Switch ON or OFF, Vg = 1.65 V t0 3.45 V, H
VCOM =NC -50 50
Ta=-40°C to +125°C
Switch ON, Vg =1.65V t0 3.45 V, _ 2
Vcom =NC
Vec=4.8V Switch ON, Vg = 1.65 V t0 3.45 V,
VCOM =NC -15 15
Ta=-40°C to +125°C
lon ON leakage current pA
Switch ON, Vg =1.65V to 3.45 V, _125 125
Veom =NC
Vec =23V Switch ON, Vg = 1.65 V to 3.45 V,
Vecom = NC -175 175
Ta=-40°C to +125°C
B PORT SWITCH
VI/O =04 V, ION =-8mA 4.6 7.5
Ron ON-state resistance Vec =23V Vo =0.4V, oy = -8 mA 12 Q
Ta =-40°C to +125°C
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6.5 Electrical Characteristics (continued)
Ta =—40°C to +85°C, Typical values are at Vo = 3.3V, Ta = 25°C, (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ON-state resistance
ARON match between signal VCC =23V VI/O =04 V, ION =-8mA 0.1 Q
path 1 and 2
Ron ON-state resistance _ _ -
(FLAT) flatness VCC =23V VI/O =0Vto04V, ION =-8mA 1 Q
Switch OFF, Va = 0OVto3.6V, Veom = oV -2 2
loz OFF leakage current  |Vcc =4.8V Switch OFF, VA=0Vt0 3.6 V, Vcom =0V _15 15 pA
Ta =—40°C to +125°C
Switch ON or OFF, V=0V to 3.6V,
_ -10 10
Vcom =NC
| Power-off leakage Ver =0V - A
OFF current cc Switch ON or OFF, V=0V t0 3.6V, H
Vcom = NC -50 50
Ta =—40°C to +125°C
_ Switch ON, VA =0V 10 3.6 V,
Vec =48V Vps = NC -2 2
Ve =48V Switch ON, Vo =0V 10 3.6V,
Vp: = NC -15 15
Ta =—40°C to +125°C
lon ON leakage current Switch ON Ve~ 0V 1036V MA
_ witc ,Va= 03.6V, _
Ve =23V Vs = NC 125 125
Ve =23V Switch ON, VAo=0V to 3.6 V,
Vg =NC -175 175
Ta =-40°C to +125°C
DIGITAL CONTROL INPUTS (SEL, EN)
- Vec=23Vto48V
ViH Input logic high Th = —40°C to +125°C 1.3 V
. Vee=2.3Vto48V
Vi Input logic low Th = —40°C to +125°C 0.6 \%
Iin Input leakage current [V =4.8V,V,0=0Vt0o36V,V=0t04.8V -10 10| pA
6 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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6.6 Dynamic Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
PORT B ON capacitance ;/502203,'\%_\'/2' Vip=00r33V, Switch ON 1.6 2| pF
C
oN . Vee=3.3V, Vyo=0o0r 3.3V, .
PORT A ON capacitance f = 240 MHz Switch ON 1.4 2| pF
PORT B OFF capacitance ;’502203@}(2' Vio=00r3.3V g iich OFF 14 2| oF
C
OFF . Vee =33V, Vyo=00r3.3V .
PORT A OFF capacitance f = 240 MHz Switch OFF 1.6 2| pF
C Digital input capacitance Vec=33V,V,=00r2V 2.2 pF
Oiso OFF Isolation ;/502:02,'\2'4\/2 048V, RL=500, g itch OFF -34 dB
XTALK Crosstalk ;/502:021'\%-\1/2 048V, RL=500, g iich ON -37 dB
BW -3-dB bandwidth Vec=23V1t04.8V,R =50Q, |Switch ON 6.1 GHz
SUPPLY
Vee Power supply voltage 23 4.8 \%
VCC =48 V, VIN = VCC or GND, VI/O =0 V, 30 50
Switch ON or OFF
lcc Positive supply current Voo =4.8V, Viy=Vec or GND, Vg =0V, pA
Switch ON or OFF 70
Ta =-40°C to +125°C
Vec=4.8V, VN =Vcor GND, Vio=0YV, 5 10
o Switch ON or OFF, OE = H
| Power supply current in high-Z A
cc, HZ mode VCC =48V,Vn= VQ or GND, V|/o =0V, H
Switch ON or OFF, OE = H 20
Ta =—-40°C to +125°C

6.7 Timing Requirements

MIN NOM MAX| UNIT
tod Propagation delay R =50 Q, 100 ps
_ e C_ =5pF,
tswitch ~ Switching tlmefEL to output) Voo =23 V1048V 600| ns
tzn, 2z Enable time ( EN to output) Vijo=33Vor0V 100 us
tyz 1z Disable time ( EN to output) 200 ns
tskpy  Skew of opposite transitions of same output 20 ps
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 7
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6.8 Typical Characteristics
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7 Parameter Measurement Information
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A. Allinput pulses are supplied by generators having the following characteristics: PRR £ 10 MHz, Z5 =50 Q , t, <5 ns, tf< 5 ns.
B. C, includes probe and jig capacitance.

7-1. Timing Diagram

VON

—l—VDD
Vour1
. urz | 5 I

Q lon

Copyright © 2023 Texas Instruments Incorporated

Channel ON

Ron = (VoN — Viio1) / lon or (VoN —
Vio2) / IoN

VseL =HorL

Channel OFF

VseL =HorL

B 7-3. OFF Leakage Current (loz)
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8 Detailed Description
8.1 Overview

The TMUX136 device is a 2-channel, 2:1, switch specifically designed for the switching of high-speed signals in
handset and consumer applications, such as cell phones, tablets, and notebooks but may be used for any high
speed application. The wide bandwidth (6.1 GHz) of this switch allows signals to pass with minimum edge and
phase distortion. The switch is bidirectional and offers little or no attenuation of the high-speed signals at the
outputs and will support both single-ended and differential signals. The device also has a low power mode that
reduces the power consumption to 5 pA for portable applications with a battery or limited power budget.

The TMUX136 device integrates ESD protection cells on all pins, is available in a tiny UQFN package
(1.5 mm x 2 mm) and is characterized over the free-air temperature range from —40°C to +125°C.

8.2 Functional Block Diagram

EN (see Note A)

Note A: EN is the internal enable signal applied to the switch.
8.3 Feature Description
8.3.1 Low Power Mode

The TMUX136 has a low power mode that reduces the power consumption to 5 pA while the device is not in
use. To put the device in low power mode and disable the switch, the bus-switch enable pin EN must be supplied
with a logic High signal.

8.4 Device Functional Modes

8.4.1 High Impedance Mode

The TMUX136 has a high impedance mode that places all the signal paths in a Hi-Z state while the device is not

in use. As provided in # 8-1, to put the device in high impedance mode and disable the switch, the bus-switch
enable pin EN must be supplied with a logic High signal.

% 8-1. Function Table

SEL EN SWITCH STATUS
X High Both A PORT and B PORT switches in High-Z
Low Low COM to A PORT
High Low COM to B PORT
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9 Application and Implementation

e

UToOT7 7TV r—raAFRIE, TI ORLG R E F 50 0TI, Tl TIXFOEMEEE-ITm 2%
BEEWTZLER A, (%4 O BRI TARL OB S IOV T, BEHEOBEETHIBIL T =72z ii
ROFET, BEEITE FORGTREZMRIEL T ANT AL T, VAT LAOKEEZ MR T AU ERHNET,

9.1 Application Information

There are many applications in which microprocessors or controllers have a limited number of 1/0Os. The
TMUX136 solution can effectively expand the limited 1/0Os by switching between multiple buses to interface them
to a single microprocessor or controller. A common application where the TMUX136 is as a I3C 1:2 multiplexer.
In this application, the TMUX136 is used to route communicating between different DDR modules from a single
controller within a server, as shown in [X| 9-1. The high bandwidth of the TMUX136 will preserve signal integrity
at even the fastest communication protocols that may be used in server applications, such as I3C.

9.2 Typical Application

3.3V

Memory Controller

SCL

SDA

Switch
Control Logic

2-channel SPDT

Al

com1

A2

N

9-1. Typical Application

L DDR-DRAM
SDA Port A

L DDR-DRAM
SDA Port B

The TMUX136 supports I13C standard by maintaining signal integrity through the switch. # 9-1 details how the

TMUX136 specifications make this device optimal for switching I3C signals.

% 9-1. TMUX136 I3C Compatibility

I3C Requirements TMUX136 Specification
Voltage (1/O) 1.0V,12V,18V,33V 0-3.6V
Frequency Up to 12.5 MHz 6 GHz Bandwidth
Capacitance 50 pF maximum bus capacitance <2 pF On/Off Capacitance
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9.2.1 Design Requirements

The TMUX136 has internal 6-MQ pull-down resistors on SEL and EN, so no external resistors are required on
the logic pins. The internal pull-down resistor on SEL allows the PORT A channel to be selected by default. The
internal pull-down resistor on EN enables the switch when power is applied to Vcc.

9.2.2 Detailed Design Procedure

The TMUX136 can operate without any external components; however, TI recommends that unused pins must
be connected to ground through a 50-Q resistor to prevent signal reflections back into the device.

9.2.3 Application Curves

V- Voltage WAdth1: Eye Diagram X Time

Offset -0.0008448

-600mV - Las:8000: 138109, Totatl 7621
Mask: 0.7GbpsMA

-ins 05ns 0s 05ns ins

9-2. Eye Pattern: 0.7 Gbps with No Device

Y Hits TIE1: Histogram X Time

2 PCB THRU PATH
JITTER (p-p)=35.85ps

0 "
-60ps -40ps -20ps 0s 209 40ps 60ps

9-3. Time Interval Error Histogram: 0.7 Gbps
with No Device

V:Voltage Widthi: Eye Diagram X Time

600mY +

=7
A A

) L

~400mVY

400mY
200mV

Eye Arpe
Otfsat: -0.00046443

-600mY - Urs:7000:138112, To1ak 1541142762158
Mask: 0.7CbpsMA!

-ns -0sns us osns ns

0.7-Gbps data rate
B 9-4. Eye Pattern: 0.7 Gbps with Switch

The TMUX136 contributes only 8.4 ps of peak-to-peak jitter for

V- Hits TIE1: Histogram XTime

2~ With Switch
JITTER (p-p)=44.28ps

s ams s 0s Zps 40ps 60ps
The TMUX136 contributes only 8.4 ps of peak-to-peak jitter for
0.7-Gbps data rate

9-5. Time Interval Error Histogram: 0.7 Gbps
with Switch
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V:-Voltage WAdth1: Eye Disgram % Time
[0}
600my +
oonv T—ﬁ?
-\ \/
ov 1 1|
-200mv “‘ 2
o MA
Ozfset 000038237
£00mV - e 8000:437779, 15071 76657
oo
-400ps 20008 0s 200ps 400ps

9-6. Eye Pattern: 2.2 Gbps with No Device

Y Hite TIE1: Histogram X Time

e
+

g

PCB THRU PATH
JITTER (p-p) =51.9ps

#

g ¢ & 2 2

0 -
20ps 40ps &0ps

BJ 9-7. Time Interval Error Histogram: 2.2 Gbhps
with No Device

Sos  40ps  2ks O

The TMUX136 contributes only 3.8 ps of peak-to-peak jitter for
2.2-Gbps data rate

B 9-8. Eye Pattern: 2.2 Gbps with Switch

Y Hits TIET: Histogram X Time

** With Switch
o JITTER (p-p) =55.74 ps

10k

O eps  amps  aps 03 2w 4w  oops
The TMUX136 contributes only 3.8 ps of peak-to-peak jitter for

2.2-Gbps data rate

9-9. Time Interval Error Histogram: 2.2 Gbps
with Switch

Width1: Eye Diagram

X 9-10. Eye Pattern: 3 Gbps with No Device

Y. Hits TIE1: Histogram

+®

140 PCB THRU PATH
120 JITTER (p-p) =44.98 p

o

ps  d0ps  60ps
9-11. Time Interval Error Histogram: 3 Gbps with
No Device

S0ps -40ps -20ps 0s
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Y- Voltage ‘Width1: Eve Diagram K- Time

+©

600mV

[l

40nv
. v V
ov
-400mv
Offset 000077674
-500mY - Lis:8000: 596970, 7! 7.
Nask: ML
300ps -200ps ~100ps 0s 100ps 200ps 3000

The TMUX136 contributes only 5.8 ps of peak-to-peak jitter for
3-Gbps data rate

9-12. Eye Pattern: 3 Gbps with Switch

TMUX136
JAJSDZ6E — AUGUST 2017 — REVISED JUNE 2023
Y-Hits TIE1: Histogram X Time
6]
150k +
140k

120 With Switch
JITTER (p-p) =50.8 ps

20K

O ems adps s 0= ps  dps  bks
The TMUX136 contributes only 5.8 ps of peak-to-peak jitter for

3-Gbps data rate

Ed 9-13. Time Interval Error Histogram: 3 Gbps with

B 9-14. Eye Pattern: 4.5 Gbps with No Device

Switch
Y Hits TIE1: Histogram ¥:Time
——y [} 160k @
+ +

400mV 140k
o PCB THRU PATH

1o JITTER (p-p) =44.18 p
200mY
100mv 100k

ov

80k
~100mV
-200mV 60k
-300mvY

40k
-400mV -
e e e gy -

URSBUUUBS545 /7, 10tk 1 2U000;1 343202/
-200ps  -15)ps  -100ps  -S0ps 0s S0ps 100ps  150ps 0
60ps -40ps -20ps 0s 20ps 40ps 60ps

9-15. Time Interval Error Histogram: 4.5 Gbps
with No Device

-200ps
The TMUX136 contributes only 7.6 ps of peak-to-peak jitter for
4.5-Gbps data rate

Ed 9-16. Eye Pattern: 4.5 Gbps with Switch

-150ps  -100ps  -SOps 0Os S0ps  100ps  150ps

Y Hits TIE1: Histogram X Time

+@®

With Switch
100k JITTER (p-p) =51.77 p

80k

O etps 4dps 2ps O 20ps  4Ops  60ps
The TMUX136 contributes only 7.6 ps of peak-to-peak jitter for

4.5-Gbps data rate

EJ 9-17. Time Interval Error Histogram: 4.5 Gbps
with Switch

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 15

Product Folder Links: TMUX136

English Data Sheet: SCDS367


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tmux136?qgpn=tmux136
https://www.ti.com/ja-jp/lit/pdf/JAJSDZ6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSDZ6E&partnum=TMUX136
https://www.ti.com/product/ja-jp/tmux136?qgpn=tmux136
https://www.ti.com/lit/pdf/SCDS367

13 TEXAS
TMUX136 INSTRUMENTS
JAJSDZ6E — AUGUST 2017 — REVISED JUNE 2023 www.ti.comlja-jp

9.3 Power Supply Recommendations

Tl recommends placing a bypass capacitor as close to the supply pin V¢ as possible to help smooth out lower
frequency noise to provide better load regulation across the frequency spectrum.

9.4 Layout
9.4.1 Layout Guidelines

Place supply bypass capacitors as close to V¢ pin as possible and avoid placing the bypass capacitors near
the high speed traces.

The high-speed signal paths must should be no more than 4 inches long; otherwise, the eye diagram
performance may be degraded.

Route the high-speed signals using a minimum of vias and corners which reduces signal reflections and
impedance changes. When a via must be used, increase the clearance size around it to minimize its
capacitance. Each via introduces discontinuities in the signal’s transmission line and increases the chance of
picking up interference from the other layers of the board. Be careful when designing test points on twisted pair
lines; through-hole pins are not recommended.

When it becomes necessary to turn 90°, use two 45° turns or an arc instead of making a single 90° turn. This
reduces reflections on the signal traces by minimizing impedance discontinuities.

Do not route high speed signal traces under or near crystals, oscillators, clock signal generators, switching
regulators, mounting holes, magnetic devices or ICs that use or duplicate clock signals.

Avoid stubs on the high-speed signals traces because they cause signal reflections. If a stub is unavoidable,
then the stub must be less than 200 mm.

Route all high-speed signal traces over continuous GND planes, with no interruptions.
Avoid crossing over anti-etch, commonly found with plane splits.

Due to high frequencies, a printed circuit board with at least four layers is recommended; two signal layers
separated by a ground and power layer as shown in [X] 9-18.

| |Signa| 1

| ]
| | GND Plane
| ]

| |Power Plane
| ]
Signal 2

9-18. Four-Layer Board Stack-Up

The majority of signal traces must run on a single layer, preferably Signal 1. Immediately next to this layer must
be the GND plane, which is solid with no cuts. Avoid running signal traces across a split in the ground or power
plane. When running across split planes is unavoidable, sufficient decoupling must be used. Minimizing the
number of signal vias reduces EMI by reducing inductance at high frequencies.
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9.4.2 Layout Example

| LEGEND |
| |
' OVIA to Power Plane Polygonal Copper Pour |
| {_)VIAto GND Plane |
o e _____ |
Bypass Capacitor
4
O_I l_;ﬂ, To Microcontroller
- —>
[10]
- A1 VCC  SEL| 9
Port A
«— A2 com1| 8 —
To Common Port
<« B1 comz| 7 —
Port B
<+ 4 |B2 EN| 6
. GND
5
- »
. To Microcontroller
9-19. Package Layout Diagram
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10 Device and Documentation Support
10.1 Documentation Support
10.1.1 Related Documentation

For related documentation see the following:

» Texas Instruments, High-Speed Layout Guidelines Application Report
» Texas Instruments, High-Speed Interface Layout Guidelines

10.2 RF a1 AV FPOEFBEMZZ TS AL

RE2 A RDEHIZ DOV TOBEEZZITEDIZIL, ti.com DT /SA ARG 7 3V Z ZBANTLIZSWN, TRFOEME =
TIA 157V 7 U CTORERT L BRESNZT X TCOMMERICEATIX AV = AN ERZ TN ET, 2R OEH
WZDOWTE B IESNIZERF 2 AV MNIE FN TWALGTEREZ Z B S0,

103 YR—F- VY=

TIE2E™ HAR—h 74 —T AL, T V=T DBRRGER ADRIE LR FHI B 35 "M =X 2 X — )bt ) B
HBAHZENTEAGE T, BEEORIZZBR L0, ME OERZ L0528 T, RE CHhER B2 ICELZ
ENTEET,

V78N TN%ar 7Y ST DREBE ICED  BUROEFRISNDH O T, Zhbi TI ORI 20
DOTITRL LTLY Tl O RAEZ KL 725D TIEHD FE A, TI OFEHSLMEEZS L TTZEN,

10.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

TRCOPEZEL, ENENOFAEIFELET,

10.5 B ERINEICBIT 2 EEEIE

ZD IC 1%, ESD IZho THEH T A REMENRHVE S, T R AL AV LAV T, IC BB LR ISl B Ao &

A BAHERL ST, ELOROEOBEORBFIAC DRV A, 7 A ALHET 5B LRI T,
A\ ESD ICEBMHEAIE, DT DR MR T DT A AD TSR £ CHIGI D0 E T, K72 IC DG, /$TA—ZHD T
LT BT TARSNTOBHAERN DAL TTHEME B B8 | BB RAE LT <o TVET,
10.6 FARE
TXA R AR LAY R ZORFEEICIE, HERIKGEO — BB L OERMS IS TWET,

11 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

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TMUX136MRSER ACTIVE UQFN RSE 10 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 19H
TMUX136RSER ACTIVE UQFN RSE 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 19G -

@ 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.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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—
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TMUX136MRSER UQFN RSE 10 3000 180.0 9.5 2.2 18 | 0.75 | 4.0 8.0 Q3
TMUX136RSER UQFN RSE 10 3000 180.0 9.5 1.7 2.2 0.75 | 4.0 8.0 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)
TMUX136MRSER UQFN RSE 10 3000 189.0 185.0 36.0
TMUX136RSER UQFN RSE 10 3000 189.0 185.0 36.0

Pack Materials-Page 2



PACKAGE OUTLINE
UQFN - 0.6 mm max height

RSEOO010A

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|""

05
; L:————;—{j}—r———
o.osj

0.00
0.4
8X
0.3 T (0.12)
., 045 TYP
2X0.35
6
SYMM []

—t
L4X3ﬁ
9 0.1 [clalB
& 0.05 |C

0.2

6.1@ C|A|B
A 0.054 |C

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.

PIN 1 ID
(45°X 0.1)

4220307/A 03/2020

NOTES:
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EXAMPLE BOARD LAYOUT
RSEOO010A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
(R0.05) TYP ¢
10\ 2X (0.6)
8X (0.55) ﬁ i
_ - — —— -

1 ‘ 9

4 (0.25) — ‘

B
2X (0.3)

(1.35)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X

0.07 MAX 0.07 MIN T
ALL AROUND ALL AROUND r
-

METAL

~ SOLDER MASK
fOPENING

I

I

\

‘ METAL

UNDER
SOLDER MASK

I

l

|
EXPOSED ~ /
METAL SOLDER MASK  £vposeD k

OPENING METAL ~__7

NON SOLDER MASK SOLDER MASK

DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4220307/A 03/2020

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RSEOO010A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(RO.05) TYP | 2X (0.6)

8X (0.55) — |
| { - e — - — - S

1 E I 9

4% (0.25) —

(1.35)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICKNESS
SCALE: 30X

4220307/A 03/2020

NOTES: (continued)

5. 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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