User’s Guide

TMUX7208EVM Evaluation Module

Wip TEXAS INSTRUMENTS

ABSTRACT

This user's guide describes the characteristics, operation, and use of the TMUX7208EVM evaluation module
(EVM). A complete schematic diagram, printed-circuit board layouts, and bill of materials are included in this
document.
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1 Introduction

The TMUX7208EVM supports evaluation of the TMUX7208 device in the 16-pin TSSOP (PW) package.
TMUX7208 is a complementary metal-oxide semiconductor (CMOS) switch with latch-up immunity in a 8:1 single
channel configuration. The device supports dual supplies (4.5 V to 22 V), a single supply (4.5 V to 44 V),

or asymmetric supplies (such as VDD = 12 V, VSS = -5 V). The TMUX7208 supports bidirectional analog and
digital signals on the source (Sx) and drain (D) pins ranging from VSS to VDD. All logic control inputs support
logic levels from 1.8 V to VDD, ensuring both TTL and CMOS logic compatibility when operating in the valid
supply voltage range. The Fail-Safe Logic circuitry applies voltages on the control pins before the supply pin,
which protects the device from potential damage.

2 Information About Cautions and Warnings

ATTENTION
STATIC SENSITIVE DEVICES

HANDLE ONLY AT
STATIC SAFEWORK STATIONS

CAUTION
This EVM contains components that can potentially be damaged by electrostatic discharge. Always
transport and store the EVM in its supplied ESD bag when not in use. Handle using an antistatic
wristband. Operate on an antistatic work surface. For more information on proper handling, see
Electrostatic Discharge (ESD) application report

3 Features of this EVM
The EVM has the following features:

Quick prototyping and testing setup for the 16-pin TMUX7208 device in the TSSOP (PW) package.
TMUX7208 control logic truth table listed on board.

No specific TMUX7208 is supplied or soldered to the evaluation module. Allows flexibility to choose the
desired IC for evaluation.

Support for both single supply and dual supply operation.

Six power supply decoupling capacitors (2 x 0.1 yF, 2 x 1 yF, and 2 x 10 yF).

Jumpers to nine signal lanes, VDD and VSS power rails, and control signals.

Nine pads are available for placement of SMA connectors.

Pads are available for pull-up or pull-down resistors on control signal pathways.

Pads are available for surge protection diodes.

0805 capacitor pads are available on all signal pathways referenced to ground.
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4 EVM Images

TMUX7208 Truth Table
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Figure 4-1. TMUX7208EVM Topside View
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Figure 4-2. TMUX7208EVM Bottom View
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5 EVM Setup

The following instructions are for setting up the EVM:

1. The control inputs and signal lines may be loaded by soldering components to signal path pads as needed.
describes which load pads correspond to what pin on the DUT. SMA connectors can be soldered to

corresponding pads accordingly.
Table 5-1. Component Pad to TMUX7208 Pin Matrix

Pin # 0805 Capacitor Protection Diode |Protection Diode [0603 Pull-up Pad [0603 Pull-Down Pad Locations
Pad ID Pad PN# Pad
4 Cc11 D3 SMAJ36CA R13 R19 Top Layer
5 C12 D4 SMAJ36CA R14 R20 Top Layer
6 C13 D5 SMAJ36CA R21 R27 Top Layer
7 C14 D6 SMAJ36CA R22 R28 Top Layer
8 C19 D14 SMAJ36CA R45 R48 Top Layer
9 C18 D11 SMAJ36CA R38 R44 Top Layer
10 c17 D10 SMAJ36CA R37 R43 Top Layer
1 C16 D8 SMAJ36CA R30 R36 Top Layer
12 C15 D7 SMAJ36CA R29 R35 Top Layer

2. The board is powered by attaching 5 V to £22 V dual power supply or 5 V to 44 V single power supply to
the screw terminal J2, with VDD, VSS, and GND oriented as specified in Table 6-1.
3. Jumpers should be placed according to desired functionality. Figure 5-1 displays a generic four-pin jumper,
with the indicating white corner to designate position 1.

Figure 5-1. Generic Jumper and Header Position 1 Designator

Table 5-2 is the truth table for the TMUX7208, for reference to configure the corresponding control jumpers.
Additional signal path jumpers may be configured as shown in Table 6-1.

Table 5-2. TMUX7208 Truth Table

EN A2 A1 A0 Selected Source
J6 J5 J4 J3 Connected to Drain (D)
Pin
0 X1 X X All sources are off (HI-2)
1 0 0 0 S1
1 0 0 1 S2
1 0 1 0 S3
1 0 1 1 S4
1 1 0 0 S5
1 1 0 1 S6
1 1 1 0 S7
1 1 1 1 S8
(1) X denote do not care.
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6 EVM Connectors and Test Points

6.1 Connectors

Table 6-1. Jumper and Header Postion Functions

Jumper ID |Header Header Header Header Header Board Function Fitted (Y/N)
Pos. 1 Pos. 2 Pos. 3 Pos. 4 Pos. 5
J1 GND VSS N/A N/A N/A Power Y
J2 VSS GND VDD N/A N/A Power Y
J3 VDD A0 GND N/A N/A Control Y
J4 VDD A1 GND N/A N/A Control Y
J5 VDD A2 GND N/A N/A Control Y
J6 VDD EN GND N/A N/A Control Y
J7 VDD S1 VSS GND N/A 1/0 Y
J8 VDD S2 VSS GND N/A 110 Y
J9 VDD S3 VSS GND N/A 110 Y
J10 VDD S4 VSS GND N/A /10 Y
J11 VDD S5 VSS GND N/A /10 Y
J12 VDD S6 VSS GND N/A /0 Y
J13 VDD S7 VSS GND N/A I/0 Y
J14 VDD S8 VSS GND N/A /0 Y
J15 VDD D VSS GND N/A 1/0 Y
S1 110 GND GND GND GND /0 SMA N
S2 110 GND GND GND GND /0 SMA N
S3 /0 GND GND GND GND I/0 SMA N
S4 /0 GND GND GND GND I/0 SMA N
S5 /0 GND GND GND GND 1/0 SMA N
S6 /0 GND GND GND GND 1/0 SMA N
S7 1/0 GND GND GND GND /0 SMA N
S8 1/0 GND GND GND GND /0 SMA N
D 110 GND GND GND GND /0 SMA N
6.2 Test Points
Table 6-2. Test Point Signal Connections
Signal Test Point ID
VDD TP1 and TP10
GND TP3, TP4, TP5, TP6, TP7, TP8, and TP9
VSS TP2 and TP11
D TP20 and TP21
S1 TP22 and TP23
S2 TP24 and TP25
S3 TP26 and TP27
S4 TP28 and TP29
S5 TP30 and TP31
S6 TP32 and TP33
S7 TP34 and TP35
S8 TP36 and TP37
A0 TP12 and TP13
A1 TP14 and TP15
A2 TP16 and TP17
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Table 6-2. Test Point Signal Connections (continued)
Signal Test Point ID
EN TP18 and TP19

7 PCB Layouts
Figure 7-1 and Figure 7-2 show the EVM PCB layout images.

Figure 7-1. Top View lllustration of the TMUX7208EVM Layout
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Figure 7-2. Bottom View lllustration of the TMUX7208EVM Layout
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8 Schematics

Schemetic views fo the TMUX7208EVM. Figure 8-1 shows the editor view, which includes all connections and parts that are DNI. Figure 8-2 shows DNI
view, removing DNI parts which are not included on the evaluation model out-of-the-box.
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Figure 8-1. Schematic of the TMUX7208EVM (Editor View)
SCDU018A — DECEMBER 2020 — REVISED DECEMBER 2020 TMUX7208EVM Evaluation Module 9

Submit Document Feedback
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SCDU018
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCDU018A&partnum=TMUX7208EVM,

13 TEXAS

INSTRUMENTS
Schematics www.ti.com
FF §# §F % §7F
RVIRVE L L e bi. ¥ oy BF . F
r‘e_ X X _i'_‘; _\I?¥ H .!, * r-?i .} v *
-lE —ZI_—:
ek 'I'i'_-:._ ¥ 'If;'_-:_ ¥
2 ¥y E ¥ Ty
E
H = ']'
+r_=.-._-_-_r r’-*;"_____r B I l T‘_:g_;-?‘
E'%-}Xk- LA PN e
e BT = oF me bR oo ooF
Sher BN KKK
T 3 ST I T 2 ey | -
T Sl >< >< ><
e B FKK
BE
Figure 8-2. Schematic of the TMUX7208EVM (DNI View)
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9 Bill of Materials

Table 9-1 details the EVM bill of materials.

Table 9-1. TMUX7208EVM Bill of Materials
Designator Component Manufactuer Description Quantity
C1,C2 CKG45NX7S2A106M500JJ TDK CAP, CERM, 10 pF, 100 V, £ 20%, X7S, AEC- |2
Q200 Grade 1, 1812

C4,C5 C1608X7S2A104K080AB TDK CAP, CERM, 0.1 yF, 100 V, + 10%, X7S, 0603 |2
Ce, C7 C2012X7S2A105K125AB TDK CAP, CERM, 1 yF, 100 V, + 10%, X7S, 0805 |2
H1, H2, H3, H4 SJ-5303 (CLEAR) Bumper Specialties, Inc. Bumpon, Hemisphere, 0.44 X 0.20, Clear 4
J1 691214110003 Wurth Electronics Terminal Block, 3.5 mm, 3x1, Tin, TH 1
J2 PEC02SAAN Sullins Connector Solutions Header, 100 mil, 2x1, Tin, TH 1
J3, J8, J5, J9, J10 PECO3SAAN Sullins Connector Solutions Header, 100 mil, 3x1, Tin, TH 5
R3, R4, R5, R6, R9, R10, R13, R14 RMCF0603ZTOR00 Stackpole Electronics Inc RES, 0, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 |8
SH-J? SPC02SYAN Sullins Connector Solutions Shunt, 100 mil, Flash Gold, Black 7
TP1, TP3, TP4, TP6, TP8, TP9, TP10, 5000 Keystone Test Point, Miniature, Red, TH 12
TP11, TP14, TP15, TP17, TP18

J2 691214110003 Wiirth Elektronik Terminal Block, 3.5 mm, 3x1, Tin, TH 1
J7, 48, J9, J10, J11, J12, J13, J14, J15 PECO04SAAN Sullins Connector Solutions Header, 100 mil, 4x1, Tin, TH 9
A0.0, A0.1, A1.0, A1.1, A2.0, A2.1, DO, 5122 Keystone Electronics Test Point, Compact, Blue, TH 26
D1, ENO, EN1, S1.0, S1.1, S2.0, S2.1,

S3.0, S3.1, S4.0, S4.1, S5.0, S5.1, S6.0,

S6.1, 87.0, S7.1, S8.0, S8.1

GND1, GND2, GND3, GND4, GND5, 5006 Keystone Electronics Test Point, Compact, Black, TH 7
GND6, GND7

VDD1, VSS1 5005 Keystone Electronics Test Point, Compact, Red, TH 2
VDD2 5000 Keystone Electronics Test Point, Miniature, Red, TH 1
VSS2 5000 Keystone Electronics Test Point, Miniature, Red, TH 1
J3, J4, J5, J6 PECO03SAAN Sullins Connector Solutions Header, 100 mil, 3x1, Tin, TH 4
J1 PEC02SAAN Sullins Connector Solutions Header, 100 mil, 2x1, Tin, TH 1
C5, C6 CKG45NX7S2A106M500JJ TDK Corporation CAP, CERM, 10 pF, 100 V, £ 20%, X7S, AEC- |2

Q200 Grade 1, 1812

H9, H10, H11, H12 SJ-5303 (CLEAR) 3M Bumpon, Hemisphere, 0.44 X 0.20, Clear |4
C3,C4 C2012X7S2A105K125AB TDK Corporation CAP, CERM, 1 pF, 100 V, = 10%, X7S, 0805 |2
C1,C2 C1608X7S2A104K080AB TDK Corporation CAP, CERM, 0.1 pF, 100 V, + 10%, X7S, 0603 |2
R3, R4, R9, R10, R15, R16, R17, R18, RMCF0603ZTOR00 Stackpole Electronics Inc. RES, 0, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 |23

R23, R24, R25, R26, R31, R32, R33,

R34, R39, R40, R41, R42, R46, R47, R49
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10 Related Documentation

» Texas Instruments, Electrostatic Discharge (ESD) application report

11 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (December 2020) to Revision A (December 2020) Page

» Added link to Electrostatic Discharge (ESD) application report in the Information About Cautions and
A= T T R =TT 1 [ o TSP 2
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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.
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