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5V
NA
IMPORTANT: Populate 0.1% precision resistors for the noise injection test
A & (recommended to put 2 pcs of 120-Ohm 0.1% resistors on top of each other for both R26 and R27
C1l1 5V
0.1pF l__| N
DATA GND GND
0,
Change orientation of resistors when using Boosterpack as SPI master board U4 R23 1 % NP0
vyd < DATA_P
A
R25
R26 5 A 1R Afl— | Line Termination
22 2 e 0.1W 0.1W
0 7 R28 105 R29 195 -
B W Wy To prevent floating input
35 DE 59.0 59.0
Bk 0 ) GND |2
1
= THVD1550DGKR R31 { DATA_N
C13 GND Cl4 Y T \f —
0.1pF 0.1pF — f
us GND X
L N [
5V> Al VCCA VCCB A2 < 3v3 S:T:;ﬁGND % NPO
R34 Bl a1 Bl |B2 <3V3_TX_DATA
R34 Clel A2 B2 (&2 <3V3_EN_TX —
D2 | bR GND |-DL R37 GND
4.7k o
Common mode noise injection connector
SNTALVCITA5YZPR For testing purposes only. Not required for deSign.
— 5V
1 GND V4 . .
— Alternative: CRCWO060310R0IJNEAHP 10-Ohm Pulse-Proof Resistor
GND e 5v
N
L
= C18
GND 0.1pF =
——C20 —_—C21 GND
0.1uF U6 0.1uF — 1 % NPO
CLOCK GND R39 >
Al A2 U7 CLK_P
3v3) VCCA VCCB sv
2R40
3v3_RX_DATASE—E3] A1 B1 (B2 3h7r 8 1 vee
R41 0.1W 0.1W
C c2 1 6
3v3 Rx_cLK{&—54e] A2 B2 oA R A R42 19, RA43 19,
D2.] pir GND [BL A 5 2| Rre 59.0 59.0
B _
S+ bE
SN74LVC2T45YZPR
4 5
D GND R45 —_
—L— AW 1 1 > CLK_N
GND ) THVD1550DGKR f
— 3v3 —_—
Table 1. Function Table!" (Each Transceiver) C23 GND C24 7 3\\//3 GND
et e 0.1uF U8 % NPO
. B deta o A bus
H Adsta 08 bus Al
(1) Inpotcicuss of e data 103 shways are active 5\/%50 VgeR vee R49
Blof A1 B1 T = =
“’Rs1 ¢ GRD GRD
wW—CSef A2 B2 < 3V3_EN_CLK
D2.f piR Ghp |-DL
SN74LVC2T45YZPR
_l_
GND
High-level input voltage (D, DE, or RE inputs), Vig 2 Vee v
Low-level input voltage (D, DE, or RE inputs), V. 0 0.8 v Orderable: EVM_orderable Designed for: Internal Use Only [Mod. Date: 8/17/2017
TID #: 01401 Project Title: High EMI-Immunity EnDat BoosterPack % TEXAS
Number: TIDA-01401 [Rev: 1.1 |Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Unknown revision Assembly Variant: 001 [Sheet:2 of 3
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: TIDA-01401_Transceivers.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Kristen Mogensen Contact: http://www.ti.com/support © Texas Instruments 2017

2

3

4

5




4

5

4 5 6
3v3 VIN
UL Capacitor against voltage transients on the encoder supply line
R12
10k 11 vn vouTt |8 > Vsupply_Enc
R13 3 5 R14
3V3_ENC_PWR_EN ) EN/UVLO QoD RIS
0 1.0k
c2 30k
——1uF ——C3
25V c4 4 2 35V
CT GND 2.2UF IN
;D?
470pF TPS22810DBVR Green
-
| CT=470pF sets the Vout rise time to 94us at 12V input
GND = =
GND GND
3v3
N7
L1 T
11 VH Y YA 0-Ohm resistor to bypass 5V power supply when 3.3V transceivers are used. DNP U2 or R21
v
3Vv3
L2 N U2
U3 e —
VIND 21 vN  sw L Y C Al 1 viN L BL
3 6 2.2uH R17 20 mV ripple is expected before filtering
L> EN VoS i
2.2k R18
8 5 3v3_ENABLE 5V )—e—CS1e EN vout |-B2 SVunfiltered W Ssv
I lR19 s LLc2 R20 :
——C5 ep L9 ——C6 o 310k —_—C7 4.7k
10uF AGND |2 22uF D8 4.7uF
25V 1 10v Green ——C8 A2 1ov —C9
PGND B 10V GND 224F
TPS62162DSGR 2.2uF ;DQ 1ov
TPS61240YFFR Green
-
GND GND GND GND GND GND GND GND
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LaunchPad Connectors

Encoder / RS-485 Data Connector

><

J1__68001-403HLF !
| ] ? [ ] Diagnostic connector for clock S
|| 618015231121
= T S oty
J5-J7-LaunchPad GND! J8-J6-LaunchPad —3 110 8_ I
J3 J4 4 [fO 12
R2 1 2 1 2 — VsupplyﬁEnc> 5 0 O 13
3v3 3v3) O o5 5V GPIO6 | 3v3_TX_CLK T8 O 3 GND GRD DATA7P( A o1 > DATA_N
GPIO95 o0 o1+ GND GPIO7 o o—% GPIO66 71'0 o1+
GPI0139 10 O75 —|—_ ADCIN15 GPIO8 >TO O << GPI0131 150k —— GpI0131 RS T-"rg o—;&ﬁwoﬁ CLK_N
GPIO56 51O O35 oip ADCINCS GPIO9 | 3v3_EN_TX K 1O O35 GPIO130 Gnp GPlO130 CLK_P <4 W5
GPIO97 GPIO97 S 11 O O 12 ADCINB5 GPIO10 11 O O 12 RST
GPIO94  GPI094 13 O O 14 ADCINAS GPIO11 13 O O 14AR6 <3v3_Rx_DATA GPIO63
GPIO65 SPICLKB O O ADCINC4 GPIO14 ——0 O——Wv% 3V3_TX_DATA GPI064 <9
GPIO52  GPIO52 {3 Lo o+ ADCINB4 GPIO15 L0 o> 2 GPI026 EncoderCableShield
GPI0O41 3V37EN7CLK< 19 O O 20 ADCINA4 DAC3 19 O O 20 <§ 3V3_ENC_PWR_EN GPIO27 Keep ground pour out of connector area
GPIO40 O O ADCINAL DAC4 O O 3V3_ENABLE_5V GPIO25 /J7
SSW-110-23-F-D SSW-110-23-F-D EARTH
3V3_RX_CLK Yy B& 5 EIB 392
15-pin D-sub connector
LAUNCHXL-F28379D TIDA-01401 rev E2 H
15 17 18 J6 13 14
3V3 5V PWMAA GND 3V3 NC TX_CLK GND
Voltage supply Position values
GPIO95 GND PWMAB SPIBCS/GPIO66 NC GND SPICLK GND
E_j 4 12 2 10 5 13 8 15
GPIO139 ADCIN15 PWM5SA GPIO131 NC NC NC NC — -
EnDat Up |Sensor| 0V |Sensor | DATA | DATA | CLOCK | CLOCK
GPIOS6 ADCINCS PWMSB GPI0130 NC NC TX_EN NC Mz ihd
i Pink Viol Yell
GPI097 ADCINB5 | PWM6A | RESETn LED NC NC NC e [ BlGe WIS Wit | GO | BN | MR | el
Green Green
GPI094 ADCINAS PWMG6GB SPIBSIMO LED NC NC SIMO
SPIBCLK/GPIO65 | ADCINCA GPIO14 SPIBSOMI SPICLK NC NC SOMI
GPIO52 ADCINBA GPIO15 GPI026 LED NC NC NC
GPIO41 ADCINA4 DAC3 GPIO27 EN CLK NC NC Enc Enable
GPI040 ADCINA1 DACA GPIO25 NC NC NC Enable5V
Supply Voltage Indicator LEDs GND test points Encoder / RS-485 Data Connector TVS for unshielded cable test
Reverse polarity protection GP\I952 GP\I994 6@97 CL/K\’N CL/\K’p DA;Q’N DA;Q’P
verse potartly protect N AR N AR
\ R9 R10 R11 =
2.2k 2.2k 4.7k GND 1
J5 2 B
1 X X X VsupplyﬁEnc) 3 e
I:D— >V|N ~ o~ ~ T—.
DATA_N :—0
3 D3 D4 D5 - 2 5
/\ V12 35 Z Blue Z Green Z Red DATAP _6 | 3
7
o - - ) L CLK_N B
RASM722X g oD CLK_P 2;8 l o 1
IS = = = i3 =
5] GND GND GND GND
=
pp—— Ll
GED Link Activity (t.b.d.) Error
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FID1 FID2 FID3 FID4 FID5 FID6
PCB PCB
LOGO LOGO
Pb-Free Symbol FCC disclaimer
Variant/Label Table
Variant Label Text
LBL1 001 ChangeMe!
PCB Label 002 ChangeMe!

Size: 0.65" x 0.20 "

z71

Label Assembly Note

This Assembly Note is for PCB labels only

z7Z2

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

773

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

zZ4

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY 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 products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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