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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

TI warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI’s standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of TI
products in such applications requires the written approval of an appropriate TI officer. Questions concerning
potential risk applications should be directed to TI through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does TI warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of TI covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright   1997, Texas Instruments Incorporated
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                             TUSBK4HUB EVM Card P/N  9806020-1 Rev B Assembly / Rev B PWB
(made for Texas Instruments by Solectron Texas)

DESCRIPTION Supplier Part Number Pkg Qt
y

Reference Designator

USB connector, series A AMP 787616-2 th_con_1x4 4 J1 J2 J3 J4
USB connector, series B AMP 787780-1 th_con_2x2 1 J6
Power connector Phoenix Contact MKDS 3/2-5,08 th_con_1x2 1 J5
Socket 28-DIP  .300 mil AMP 2-641605-3 dip-28 1 XU9
Switch, SPDT C&K GS01MCKE switch_1x3 2 SW1 SW4
Switch, pushbutton, SPDT C&K GP12MV3KE switch_1x3_v3 1 SW2
slide switch, 2PDT C&K CKN5003-ND th_sw_dpdt6 1 SW3
LED - red (4 w/Res) Dialight 551-0507-004 led_4 1 LED1
LED - green (4/Res) Dialight 551-0607-004 led_4 1 LED2
LED - yellow (w/Resistor) NEWARK 50F1584 led_1 1 LED4
LED Grn Dialight 551-0207 led_1 2 LED3 LED5
47pF CAP KEMET C1206C470M5RAC 1206 1 C25
.1uF CAP KEMET C1206C104K5RAC 1206 9 C18 C20 C22 C24

C29 C30 C32 C34 C40
4.7uF CAP, Elect, 10V KEMET T491B475K010AS 3528 2 C31 C33
22 ohm, RES 1206 KOA RM73B2BT220J 1206 10 R33 R34 R40-R47
1K, 5% ohm, RES 1206 KOA RM73B2BT102J 1206 2 R37 R39
1.5K,1% KOA RK73H2BT1521F 1206 1 R36
15K, 2% KOA RM73B2BT153G 1206 16 R17-R24 R29-R32 R48-R51
27K RES, 5% 1206 KOA RM73B2BT273J 1206 1 R35
48MHz crystal US Crystal HC-18/U 48MHz th_rad_192 1 Y1
Header, 8-pin single row SAMTEK TSW-108-07-G-S th_hdr_8 1 TP7-17
Header, 3-pin single row Samtec TSW-103-07-G-S th_hdr_3 3 hdr1 tp9,10,18 vbus1-3
Power module TI TPS2014D so8_288 4 U5 U6 U7 U8
TPS7133 TI TPS7133QD so8_288 1 U10
Transient suppressor TI SN75240PWLE ssop-8 3 U1 U3 U11
TUSB2040 TI TUSB2040N dip-28 1 U9
Header, 1-pin Samtek TSW-101-07-G-S th_hdr_1 12 Vin Vbus Gnd Gnd1 Gnd2 Gnd3

Vcc vbus4 TP4 TP5 TP22 TP23
2.2K RES, 5% 1206 KOA RM73B2BT222J 1206 1 R1
5.6pF CAP,1206 KEMET C1206C569K5RAC 1206 2 NO LOAD C28 C42
12pF CAP,1206 KEMET C1206C120K5RAC 1206 1 C27
1000pF CAP, 1206 KEMET C1206C102K5RAC 1206 1 C26
5.6uH INDUCTOR TDK NL322522T-5R6K 1210 1 L1
150uF CAP, Elect, 10V KEMET T491X157K010AS 7343 4 C35 C36 C37 C38
0.01uF CAP KEMET C1206C103K5RAC 1206 1 C41
Jumper Plug - shunt Samtek SNT-100-BK-G jmpr 1 hdr1





TUSBK4HUB - TUSB2040 EVM BOARD DESCRIPTION

PART# BOARD LABEL BOARD LOCATION FUNCTIONAL DESCRIPTION

U9 N/A 28-pin dip package TI USB hub chip (TUSB2040N)

J6 Root Square female  silver connector Root port (type B connector) which provides USB input
from upstream device

J5 EXTERNAL PWR
+5 ; GND

Large green connector with two
screws

+5V & GRD (0.0V) connector for external power supply

SW3 SELFPOWERED
BUSPOWERED

Large red switch with silver top Switch pulls pin#9 of the TI USB hub chip to VCC for
Self-power & to 0.0V for Bus-power mode

Y1 N/A Next to TI USB hub chip (U9) Crystal in tall, slim silver can

U10 N/A Next to crystal (Y1) TI 3.3V Low Dropout Voltage Regulator (TPS7133QD)

U11 N/A Next to USB root port (J6) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB root port (J6)

U1 N/A Next to USB downstream port (J1) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J1 & J2

U3 N/A Next to USB downstream port (J3) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J3 & J4

U5,U6,
U7,U8

N/A Next to USB downstream ports TI Power Distribution Switches (TPS2014D)

J1 - J4 PORT1 - PORT4 Rectangular silver USB connector USB downstream port  (type A connector)

HDR1 VBUS Next to green power connector (J5) When jumper is VBUS & center pin, the USB hub chip is
powered through pin #1 of the USB root port

HDR1 VIN Next to green power connector (J5) When jumper is VIN & center pin, the USB hub chip is
externally powered though J5

SW2 RESET Push button switch next to USB
root port (J6)

Pushing this switch resets all LEDs & USB hub logic
NOTE:  First disconnect cable from USB Root Port (J6)

SW1 GANG
ON ; OFF

Next to  USB root port (J6) Switch pulls pin#10 of the USB hub chip to 3.3 V for
Ganged mode & 0.0 V for individual port power
management mode (ON=GANGED)

SW4 OSCOFF ; ON Next to crystal (Y1) Switch turns the internal oscillator in the USB hub chip
on & off

LED5 GANGED Green LED next to USB root port
(J6)

Illuminated when chip is in GANGED mode

LED4 BUSPOWERED Yellow LED next to USB root port
(J6)

Illuminated when TI USB hub chip power is supplied by
USB cable (Bus-Powered)

LED3 SELFPOWERED Green LED next to
BUSPOWERED LED

Illuminated when TI USB hub chip power is supplied by
green power connector J5 (Self-Powered)

LED2 CONFIGURED PORTS
PWR1 -  PWR4

Set of 4 green LEDs Illuminated when corresponding ports are configured by
USB host

LED1 OVERCURRENT
PORT1 -  PORT4

Set of 4 red LEDs Illuminated if corresponding ports are in an over-current
condition  ;  PORT1-PORT4 corresponds to USB
downstream ports 1,2,3,4 respectively

Test
Point

TP22 Next to TI USB hub chip (U9) XTAL2 crystal positive feedback from the TI USB hub
chip (U9)

Test
Point

TP23 Next to TI USB hub chip (U9) XTAL1 input from crystal (Y1) to TI USB hub chip (U9)

Test
Point

TP4-TP18 N/A Each point corresponds to the input/output pins of the TI
USB hub chip (U9)

Test
Point

VCC Next to GANGED LED (LED5) 3.3 V  power for the TI USB hub chip

Test
Point

VIN Part of HDR1 jumper header VIN is connected to +5 pin of the green  power connector
(J5)

Test
Point

VBUS Part of HDR1 jumper header VBUS is connected to pin #1 of the USB root port (J6)

Test
Point

GND, GND1,
GND2, GND3

N/A Ground  (0.0 V) plane test points

Test
Point

VBUS1 - VBUS4 Next to USB hub chip (U9) Signal test points for USB output signals with each test
point corresponding to pin #1 of the USB type A
connector

USB Root Input Port (J6)
Pin #1 Pin#2 Pin #3 Pin #4

Power (+5V) DM (-) DM (+) Ground (0.0V)
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                             TUSB2070 EVM Card P/N  9806018-1 Rev A Assembly / Rev A PWB
(made for Texas Instruments by Solectron Texas)

DESCRIPTION Supplier Part Number Pkg Qty Reference Designator
USB connector, series A AMP 787616-2 th_con_1x4 7 J1 J2 J3 J4 J5 J6 J7
USB connector, series B AMP 787780-1 th_con_2x2 1 J9
Power connector Phoenix MKDS 3/2-5,08 th_con_1x2 1 J8
Switch, SPDT C&K GS01MCKE switch_1x3 2 SW1 SW4
Switch, pushbutton, SPDT C&K GP12MV3KE switch_1x3_v3 1 SW2
slide switch, 2PDT C&K CKN5003-ND th_sw_dpdt6 1 SW5
LED - red (4 w/Res) Dialight 551-0507-004 led_4 2 LED3 LED4
LED - green (4 w/Res) Dialight 551-0607-004 led_4 2 LED1 LED2
LED - yellow (w/Resistor) NEWARK 50F1584 led_1 1 LED6
LED Grn Dialight 551-0207 led_1 2 LED5 LED7
47pF CAP 1206 KEMET C1206C470M5RAC 1206 1 C66
.1uF CAP 1206 KEMET C1206C104K5RAC 1206 12 C37 C39 C41 C43

C45 C47 C49 C51
C57 C58 C61 C63

4.7uF CAP, Elect., 10V KEMET T491B475K010AS 3528 2 C60 C62
22 ohm, RES 1206 KOA RM73B2BT220J 1206 16 R43-R50 R54-R61
1.0K 5%, RES 1206 KOA RM73B2BT102J 1206 2 R53 R62
1.5K,1% KOA RK73H2BT1501F 1206 1 R52
15K, 2% KOA RM73B2BT153G 1206 28 R22-R42  R63-R69
27K RES, 5% 1206 KOA RM73B2BT273J 1206 1 R51
48MHz crystal ECS INC ECS-480-S-1 th_rad_192 1 Y1
Header, 12-pin single row Samtec TSW-112-07-G-S th_hdr_12 2 tp4,5,8,9,16,17,20,21,23,24 (-1)

vbus1-4 / TP1,2,6,7,13,14,18,19
(split 4/8)

Header, 3-pin single row Samtec TSW-103-07-G-S th_hdr_3 3 hdr8 tp10,11,25 vbus5,6,7
Power module TI TPS2014D so8_288 7 U8 - U14
TPS7133 TI TPS7133QD so8_288 1 U18
USB 7 port Hub TI TUSB2070PT tqfp_48 1 U17
Transient suppressor TI SN75240PWLE ssop8_0256_294 5 U1 U3 U5 U7 U19
HEADER I PIN SAMTEC TSW-101-07-G-S th_hdr_1 10 Vin Vbus Vcc tp32 tp34 tp35

Gnd Gnd1 Gnd2 Gnd3
jumper plug SAMTEC SNT-100-BK-G jmpr hdr8
2.2K RES, 5% 1206 KOA RM73B2BT222J 1206 1 R70
5.6pF CAP,1206 KEMET C1206C569K5RAC 1206 1 C67 (NO LOAD C52 C53)
1000pF CAP, 1206 KEMET C1206C102K5RAC 1206 1 C68
5.6uH INDUCTOR TDK NL322522T-5R6K 1210 1 L1
150uF CAP KEMET T491X157K010AS 7343 7 C15 C17 C19 C21

C23 C25 C27
0.01uF CAP 1206 KEMET C1206C103K5RAC 1206 1 50





TUSBK7HUB - TUSB2070 EVM BOARD DESCRIPTION

PART# BOARD LABEL BOARD LOCATION FUNCTIONAL DESCRIPTION

U17 N/A 48-pin TQFP package TI USB hub chip (TUSB2070PT)

J9 Root Square female  silver connector Root port (type B connector) which provides USB input
from upstream device

J8 EXTERNAL PWR
+5 ; GND

Large green connector with two
screws

+5V & GRD (0.0V) connector for external power supply

SW5 SELF POWERED
BUS POWERED

Large red switch with silver top Switch pulls pin#10 of the TI USB hub chip to VCC for
Self-power & to 0.0V for Bus-power mode

Y1 N/A Next to TI USB hub chip (U17) Crystal in tall, slim silver can

U18 N/A Next to crystal (Y1) TI 3.3V Low Dropout Voltage Regulator (TPS7133QD)

U19 N/A Next to USB root port (J9) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB root port (J9)

U1 N/A Next to USB downstream port (J1) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J1 & J2

U3 N/A Next to USB downstream port (J3) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J3 & J4

U5 N/A Next to USB downstream port (J5) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J5 & J6

U7 N/A Next to USB downstream port (J7) TI Dual USB Port Transient Suppresser
(SN75240PWLE) for USB  downstream ports J7

U8 -
U14

N/A Next to USB downstream ports TI Power Distribution Switches (TPS2014D)

J1 - J7 PORT_1 - PORT_7 Rectangular silver USB connector USB downstream port  (type A connector)

HDR8 VBUS Next to green power connector (J8) When jumper is VBUS & center pin, the USB hub chip is
powered through pin #1 of the USB root port

HDR8 VIN Next to green power connector (J8) When jumper is VIN & center pin, the USB hub chip is
externally powered though J8

SW2 RESET Push button switch next to USB
root port (J9)

Pushing this switch resets all LEDs & USB hub logic
NOTE:  First disconnect cable from USB Root Port (J9)

SW1 GANG
ON ; OFF

Next to  USB root port (J9) Switch pulls pin#11 of the USB hub chip to 3.3 V for
Gang mode & 0.0 V for individual port power
management mode (ON=GANGED)

SW4 OSCOFF
ON ; OFF

Next to USB root port (J9) Switch turns the internal oscillator in the USB hub chip
on & off

LED7 GANG Green LED next to USB root port
(J9)

Illuminated when chip is in GANGED mode

LED6 BUS-PWR Yellow LED next to USB root port
(J9)

Illuminated when TI USB hub chip power is supplied by
USB cable (Bus-Powered)

LED5 SELF-PWR Green LED next to BUS-PWR LED Illuminated when TI USB hub chip power is supplied by
green power connector J8 (Self-Powered)

LED
1&2

CONFIGURED PORTS
P1 - P7

Set of 8 green LEDs Illuminated when corresponding ports are configured by
USB host  ; 1,2,3,4,5,6,7 respectively

LED
3&4

OVERCURRENT
P1 - P7

Set of 8 red LEDs Illuminated if corresponding ports are in an over-current
condition  ;  PORT_1-PORT_7 corresponds to USB
downstream ports 1,2,3,4,5,6,7 respectively

Test
Point

TP34 Next to Crystal  (Y1) XTAL2 crystal positive feedback from the TI USB hub
chip (U17)

Test
Point

TP35 Next to Crystal  (Y1) XTAL1 input from crystal (Y1) to TI USB hub chip (U17)

Test
Point

TP1-TP32 N/A Each point corresponds to the input/output pins of the TI
USB hub chip (U17)

Test
Point

VCC Next to GANGED LED (LED7) 3.3 V  power for the TI USB hub chip

Test
Point

VIN Part of HDR1 jumper header VIN is connected to +5 pin of the green  power connector
(J8)

Test
Point

VBUS Part of HDR1 jumper header VBUS is connected to pin #1 of the USB root port (J9)

Test
Point

GND, GND1,
GND2, GND3

N/A Ground  (0.0 V) plane test points

Test
Point

VBUS1 - VBUS7 Next to USB hub chip (U17) Signal test points for USB output signal which
corresponds to pin #1 (+5V) of the USB type A connector

USB Root Input Port (J9)
Pin #1 Pin#2 Pin #3 Pin #4

Power (+5V) DM (-) DM (+) Ground (0.0V)
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TOLERANCE TO SUPPLIED ARTWORK AT LOCATION
SURFACE LANDS OF THE FINE PITCH DEVICES MUST BE +/- .00112.

BE .06 RADIUS MAXIMUM AT SHOP OPTION.
INTERNAL AND/OR EXTERNAL CORNERS TO11.

CONTRASTING TO THAT OF SUBSTRATE.
CONTROLLED BY ITEM 3. COLOR TO BE
MARK PER PROCESS 3, HEIGHT TO BE10

ARTWORK SUPPLIED AND PROCESS 2.
COPPER TO BOTH SIDES OF BOARD PER
SOLDERMASK TO BE APPLIED OVER BARE9

BY VENDOR.
BOARD IS TO BE ELECTRICALLY TESTED8

DATUM "0" WHEN PINNED TO PLANE "A".
ALL HOLES ARE WITHIN .014 TRUE POSITION OF7

ALLOWED ON INTERNAL LAYERS.
RECOMMEND DRILL AT .013 NO BREAKOUT6

MINIMUM COPPER WALL THICKNESS .0015

SPECIFIED ON THIS DRAWING.
TO MEET THE TOTAL BOARD THICKNESS
THICKNESS SELECTED AT FABRICATION4

REQUIREMENTS OF ITEM 4.
FINISHED BOARD SHALL MEET THE3

WITH THE REQUIRED UL CODE NUMBER.
FLAMMABILITY RATING AND BE MARKED
FINISHED BOARD SHALL MEET UL 94V-02

1 HOT AIR SOLDER LEVEL PER PROCESS 1.

NOTES: UNLESS OTHERWISE SPECIFIED

SOLDERMASK (BOTTOM SIDE)

SOLDERMASK (TOP SIDE)

*

LAYER 4 (BOTTOM SIDE)

*

*
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