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TS ingle ended impedance traces
RAUFFE
RESRVD.
EN
WODSEL
i e o e LAYOUT NOTE:
T S1 NO impedance
| 1 LU requirements .
SWDIP8 g matched Tiie _
TEY Y L trace lengths DS80UR241 Tx USB Demo Board - DS90UR241 Serializer
of Ei: dﬂ 2 ."-'l.“-’ ::q“"‘:d vy Eize Document Number
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A | B | c 1 5] I E
J4
VDD vDD
1 2> Voo L 535 VDDLO
BANANA  C4 ! ca | cs | 0 ONn G402 > VDDLO
iy 19 p18_J. cao
J5 22u% 22ufF o.mf 22uF
1 4 . 4 vss >>ves i F.muFFmF Place near pins 7 of U1
BANANA o~
VDD
> VDDPTO
LWOO i > VDDPTO
15 E£14_|- c13
22uF
.01uFP.1uF | Place near pin 14,16 of U1
Vss
™~

VDD
0 DH%.%‘WE

VDD
[+] Ohm.§402

FEATURES/OPTIONS ON THE DEMO BOARD:
- R28, R30, R32, R33, R35 series 0402 size pads
1) Provided for easy ti

of each VDD domain (not a user req

o VBDORO s yipppRo

EH L12 + C10

22uF

VoD

L01uFP.1uF Place near pin 22 of U1
Vss
™

vDDITO

0 Ofm 0402

> VDDITO
E16 Lﬂ’ | [o:]
22uF

LO1uFpD.1uF Place near pin 42 of U1

VSS
™

vDOTO

t). Allows ii

_E _l;_ _L - VDDTD
7 8 _|+ cs

22uF
01uFP.1uF | Place near pins 30 of U1
VSS

o~

2) Allows insertion of series inductor in each VDD d

in (not a user requi

- C6-C20 decoupling capacitors 0603 and B size pads
1) It is not a requirement that the user must have all these capacitors and power separations in the user layout.

). Allows for noise reduction experimentation.

The extra capacitors and power separations are p

ided for ease of exp

. It is easier to late than to add it

[ IDD current measurements. (Loaded with 0 ohm resistors)

rap P

2) See "Typical Connection Diagram Tx - User Reference” for recommended minimum power grouping and decoupling.

and pads after the fact.
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DS90UR241 Tx USB Demo Board - Power and Decoupling
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| B | c 1 5] I E
J1
vss
vss  ——
1], 5 |2_DiNo DING_» bing
2l 4 ja DN DiNY 5> DINY
51g 6 g DINZ DIN2 >>DIN2
| 7 7 8 g DIN3 DIN3 >>DIN3
a1, 10 L DIN4 DIN4 55 DING
11 11 12 12 DINS DINS >>DiN5
13 13 14 |4 DING DINE >)D!N6
M5 15 16 |HABDINT DIN7 s bin
17 17 18 18 DINS DINS >>!'3IN8
o
19 { o 20 |20.DINS DiNg > DING g
21 | -, 27 |-22.DIN10 DIN10 5> DIN1O §
o
231 23 24 (24 DINLT DINTT s bint 3
E
j25 | o 25 | o5 DIN12 DIN12 55 DIN12 §
27 | o7 26 |28 DIN13 DIN13 S5 DIN13 g
29 | g a0 |20 DIN14 DIN14 S DINT4 %
@
a1 | o, 32 |32 DIN1S DINIS » it £
a3 | . 24 |34 DIN16 DINIE 5 it §
35 { 46 % | ag DIN1T7 DIN17 > DIN17
a7 | 50 35 |38 DIN18 DIN18 5> DINTS
20 | 3 40 40 DIN19 DIN19 S>DINTS
41 | .4 4o |42 DINZO DIN20 v binzo
43| 4a 44 |aaDIN21 DINZT s ot
45| 4s 45 |48 DIN22 DINZ2 5o 1o
47 | o 45 |48 DIN23 DIN23 5> DINZ3
49 | 4q sp [S0TCLE o TCLK s 101k
IDC2X25_Unshiouded s s s ¥ s s s s s s s s os s s s s s Es s 95
) 3 S MAMEKENENE NSNS KI M RI NS AR ERI S 2
| I | | | 1 ] | I | | ] 1 | ] | I Wt ] Pale |
s o s s R o € R R s s R R R R R R s R s - - 45
S NlS SIS SIS NSNS SIS SIS Bl SIS NSNS SIS NS NS SIS NS S WS WS NS IS S <G8  vss
o o o o o o o o o o o o o o o o o o o o (=] o o o =
g =1 =+ = = - = -+ g - = = - = - =+ < =1 = = - - = -+ =
USER NOTE:
1) DIN(0-23) & TCLK are matched length 50 ohm single-ended impedance traces. Title
2) R1-R25 paraliel 50 ohm termination option for 50 ohm driving source. DS90UR241 Tx USB Demo Board - Parallel Qutput Loading
Do not load otherwise.
Eize Document Number v
A DS20UR241 Tx USE Demo Board 1
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Primary component side,1/2 oz Cu (layer 1)

W

G 0.0045 Thickness, Prepreg, Std FR-406.
G ind plane,l oz Cu (layer 2)

39.0 mil, Core, Std FR-406.
Power plane,l oz Cu (layer 3)

0.0045 Thickness, Prepreg, Std FR-406.

Secondary component side,1/2 oz Cu (layer 4)

Core Material

Prepreg Material

-2
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A

VDDOR1

VDDOR1
2
:ggg:g 3 50 ohm single ended impedance traces
Ll EEER
0
22322
7 R L %0000
VDDRO PI IS
VDDRO N\/\/\/; a
VDDR1 o 5
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] Fd ol il =
e o Pl
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VDDPR1 o) o
voDiRo Sy—YR0IRO w aq4999 | |
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-~ 20200822004y
J1 o =2 i i
mini USE 5pin_opef T RAEL e a VDORY 12 VDDR1
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RIN- ROUT[11] FEE————————="DROUT11 §
| 26 VOOOR: °°
RRFB VDDOR2 :goom b
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VDDPR1 DS90UR124 24 __BCLK ___Spok £
VESPRO 28— OTTT—00LOCK B
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1 REN ROUT[13] [FZ—maOria—coROUT13 o
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il GBS 5 QOB BT
nibnhibiicooo8hoooo
ErErrrfrrrr>>reec 2
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RPWDHEB ) | =) C:d 3 C; | |
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—Rire AR | | ARy
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RAROFF KXo oo
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LAYOUT NGTE: TH A1777717 1
NO impedance -5 | B o 52 i
requirements TU UL HUUH UL ritle
or matched E 2 DS80UR124 Rx USB Demo Board - DSS0UR 124 Deserializer
ir: I 1
,:c:,-r::i: " L L EER Eize Document Number ey
9 FEE rledof T A DS90UR124 Rx USB Demo Board 1
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A I B | C I 5] [ E
- VDD
vonom vDD
VDD oo m o > VDDOR? 1 VDDIRO
1 3 VDD |E 19 » c32 oM GioE 3> VDDIRO
BANANA cs | + G4 |+ CH | + Eag bm . C41
Iace near pin 40 of U1 22uF
J5 22u|.=| 2.2u} 0.1u vss | I F.O!uFF.IuF | Place near pins 51 of U1
1 VSS Syvss VSS
Gl ™ N 1 vouonz G
BANANA T&%ﬁa > VDDOR?2
- csu
Place near pin 26 of U1
Vss
o™
VDDOR3
5 O 6402 I I ] 2 VDDOR3
22uF
Place near pin 11 of
vss | ] |
VDD VDD
”DDM > VDDRO L VDDPRO s vDDPRO
E E - 033 l:_as Ea.a | L C47
22uF
T Plaoe near pin 47 of U1 .01uF .1uF’|\PIaoe near pin 57 of U1
| ] Vss | ]
4 —
1
VDORT s \ppR1 VODPRT s vDDPR1
. C53
22uF 22uF
01uFP.1uF Place near pins 32 of U1 L01uF P 1uF Place near pin 59 of U1
Vss VSs

FEATURES/OPTIONS ON THE DEMO BOARD:
- R9, R10, R12 - R16, R21 series 0402 size pads

o™

o

1) Provided for easy separation of each VDD domain {not a user requirement). Allows individual IDD current measurements. {Loaded with 0 ohm resistors)
2) Allows insertion of series inductor in each VDD domain (not a user requirement). Allows for noise reduction experimentation.

- £32-C41, C43-C56 decoupling capacitors 0603 and B size pads

1) Itis not a requirement that the user must have all these capacitors and power separations in the user layout.
The extra capacitors and power separations are provided for ease of experimentation, It is easier to un-populate than to add capacitors and pads after the fact.

2) See "Typical Connection Diagram Rx - User Reference” for rec ded mini power grouping and d li
Title
DS80UR124 Rx USB Demo Board - Power and Decoupling
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DS90UR124 Rx USB Demo Board 1
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A | B | . 3] [
VSS 0402_orange_LED LED1
I PASS = 2
A L JP4 4 2
PASS ) =5 o}
openD40z
J3
ROUTO EOUI 1, 5 2 [
ROUT1
ROUTT > 3, otpouns 4 P
ROUT2 E
rROUT2 3 45 8 65
ROUT3 E
ROUTZ D | e [ gia—ﬁ—n
ROUTs y—ROUT4 Y ,107 T
ROUTS  —ROUTS P 11, it 12
ROUTE = 12
- &
ROUTE i ¥ 13, 3, 14
ROUT? o MDD ‘137 16 (164
RouTs H—ROUTE T” 17 C14 18 |84
ROUTs H—ROUTE 174 18 157 20 (204
ROUT10 pY F16 USER NOTE:
7 22]
ROUT10 3> T2 5 2 1) ROUT{(0-23) & RCLK are matched length 50 ohm single-ended impedance traces.
ROUT1 D) ROUT11 923 ] 5s 17 o, 24 LOCK & PASS trace lengths are not matched for length.
ROLK L 1 2 2) C3, C7-C31, C42 provided for option to add 0402 sized capacitor output loading for experi
RCLK = T” 25 “187 26 |26 De not load otherwise.
ROUT1
ROUT1Z 3D DAz i £ 197 28 (284
ROUT13
ROUT13 3p—ROY 122 20 by 30 [0
ROUT14 8
ROUT14 > oy 1-"’ 31 '217 32 [
ROUT1S H—ROUTIS qu = :221 I Y
ROUT16 E
ROUT16 3D 135435 '232 36 (64
ROUT17 E
ROUT17 3> T""' 37, '241 38 A
ROUT18 &
ROUT1S 39, 25 40 |40
ROUT1g Yp—ROUT1S 41§ 4 25242 —
ROUT20 J)—ROUTZ0 13143, oirmng, 44 24
ROUT21 ROUT 45 328145 dfig
ROUT22 H—ROUT22 o L ?gJ 45 (484
ROUT23 ))—TS-Q—ROUTZ3 49 307 50
31
IDC2X25_Unshrouded
0803 _green_LED LED2 Tiie
2 A DSS0UR124 Rx USE Demo Board - Series Termination and TTL Loading
LOCK 1P3
Lock 3 % c42 1 11° ; ize Document Number v
I vss A | DsS20UR124 Rx USB Demo Board 1
open402
Daie Eheet a of
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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