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NOIQS. Revision History
1. H|gh-spee_d_traces: _ — —
Minimize trace length from device to MXP connectors - m—
Target 100 Ohm differential impedance
When traces break to connectors, the impedance should be 50 ohm single-ended
Tightly couple within a pair; be careful not to couple between pairs
Implement stripline routing with 6 mil trace width and 9 mil spacing
Backdrill differential through holes
2. The goal is to make the board as small as possible. The placement below is a recommendation
3. There should be four thru-holes on the four corners so that the board may be mounted with mechanical standoffs
4. OK to put MSP430 and power circuitry on the bottom side (except for LEDs and test points)
5. AC coupling caps on the TX nets should have GND cut outs
6. Add ground fill to increase board stiffness
7. Any silkscreen notes you wish to add are okay - the more silkscreen comments the better
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VDD _2p5V
usB
E5 H6
VDD VDD
E7 |vop VDD |—H8 usc
EEQ VoD vbD Jg A2 H
Fg VDD VDD jg Decoupling capacitors for DS125DF1610 VDD Supply v GND GND Hg
Fo VDD VDD 10 6 GND GND o
VDD VDD i GND GND
F8 | vpp vDD |—K5. LAYOUT NOTE: Decoupling A9 | cnD GND —H9
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G7_|vpp vDD K8 to the device as possible, preferrably A3 | onD GND —H12
the bottom side of the board B2 H14
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GND GND
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caps near the part
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caps near the part
LAYOUT NOTE: Place resistor pull-ups as close to the chip as possible and keep their traces short c22 c23 c24
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Jl LAYOUT NOTE: power may be
Silkscreen: 5V o 1 VDD_5V placed on the bottom layer, but LEDs 3.3V ANALOG SUPPLY
L N 2 must be placed on the top layer
Silkscreen: GND O
! - 3 VDD_2p5V
Silkscreen: 2.5 V O —
Silkscreen: 3.3 V o+-4 VDD 3p3V -~
T GND
39544-3004
LAYOUT NOTE: a_VDD 3p3V
Place barrell ~
connector and
terminal block §D2
close to each Red
SILKSCREEN: 2.5 V ANA
LAYOUT NOTE: (near LED)
- VDD _5V Place 1uF capacitor

DNP

DNP DNP DNP

*—
*—
*—

—e

LAYOUT NOTE:
Place bulk cap
close to the
power jack

DNP

——t T

@
Z
w)

2.5V ANALOG SUPPLY

NT1

Net-Tie

PGND

as close as
possible to the input
pin.

D3
Red SILKSCREEN: 2.5V ANA
(near LED)

R18
750

LAYOUT NOTES:

« Place the inductor, boot capacitor, and output capacitor of the dc-dc converter
on the layers of the board (such as the bottom layer) that help minimize the
spread of switching noise into the LDO area on the board.

« Connect the boot capacitor and inductor L1 as close as possible to the PH pin
to reduce parasitic inductance of long traces.

« To help shield the compensation components (the soft-start capacitors, the
CLK/RT resistor, and the dc-dc feedback resistors) from noise, ground these
components to a power ground that is shielded from the highcurrent

ground plane. To achieve this shielding, use a separate trace to the PGND pin.
» The RT/CLK pin is sensitive to noise so place the RT resistor as close as
possible to the device, routed with a short connection.

« Place the noise-reduction capacitor as close as possible to the device to avoid
noise pickup into the LDO reference.

« Isolate the ground planes on the input and output from each other, connected
through a separate trace route that parallels the power-loop routing from the
dc-dc output to the LDO input.

« Terminate the low-noise analog ground of the LDO circuits (such as the voltage
set point divider, the LDO input, and output capacitors) to ground using a wide
ground trace separate from the power ground plane.

« Place the LDO input and output capacitors as close to the device as possible.
« Bypass the VIN pin to ground using a low-ESR ceramic capacitor with an X5R
or X7R dielectric, placed as close as possible to the VIN and PGND pins.

« For operation at the full-rated load, the top-side ground area together with the
internal ground plane must provide adequate heat dissipation.

« Minimize PCB conductor planes to prevent excessive capacitive coupling.

« Use TID-0338 as an example (more info can also be found in SLVU829)
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SDA 30, | oA P01 e2__PCO LED
VCC_3p3V_USB P03 e3__PCLLED P
EI' PC1 LED
26 | ADDR P03 <n>g B RAERT
Address is set to 0x46 (8-bit) P04 3 =
pos 6 PC2 LED
Poa el__PC3 LED P
po7 8 PC3 LED N
9 PC4 LED P
gig 10_PC4 LED N
p1p L1l PC5 LED P
P13 Lel2 PC5 LED
p1s gd3 PC6 LED P
= P
P15 Lel4 PC6 LED
VCC_3p3V_USB Pla k15 PC7 LED P
6__PC/_LED
P17 L
17__PGO_LED
SRE0 IR61 P29 18 PGILED
S0k 310k Py o190 _PG2 LED
e £
P |20 PG3 LED
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Pattern checker "ERROR STATUS" indicator LEDs
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PC2 LED N

PCO LED P
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PC2 LED P

D12
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D8
g Red
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~

;DlS
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;DlQ
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;DlS

Red

PC4 LED P
PC4 LED N

;DZO

Green

PC6 LED P

PC6 LED N

o~

;DlG

Red

SILKSCREEN: Create a box around this
section with a title "Pattern Checker Error
Status Indicators" and label each diode with
the channel name i.e "PC0", "PC1" etc

Pattern Generator "POWER ON" Indicator LEDs

VCC_3p3V_USB

o]
N
N

SILKSCREEN: Create a box around this
section with a title "Pattern Generator Power
On Indicators" and label each diode with the
channel name i.e "PG0", "PG1" etc
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N
w
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N
EN

9
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N
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H2 H3 H4 H5
NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH DNP.
H6 H7 H8 H9 _F
1902C 1902C 1902C 1902C GND
DNP DNP DNP
PCB PCB
LOGO LOGO
Texas Instruments Pb-Free Symbol
Label Table
Variant Label Text
001 8CH_EXT-PSU
002 8CH_INT-PSU
003 16CH_EXT-PSU
004 16CH_INT-PSU
271
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
272
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
z2Z3
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 REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services 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 reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has 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. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, 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 Tl 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 Tl products or
services are used. Information published by Tl 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 the reference design or other items described above 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 REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, 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 DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN 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 THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated
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