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ISP1520 Hi-Speed USB Hub Demo Board

1. Introduction

The ISP1520 is a Hi-Speed Universal Serial Bus (USB) hub IC, with four downstream
facing ports. The ISP1520 hub demo board is designed to demonstrate the features and
functionality of the ISP1520. This version is targeted at low-cost designs. Nevertheless, it
still contains a lot of features and options to be evaluated.

This document describes the ISP1520 hub demo board. It also contains related
schematics, the PCB layout, and the bill of material.

Fig 1. 1SP1520 hub demo board

2. I1SP1520 hub demo board features

UM10014_6

o Complies with Universal Serial Bus Specification Rev. 2.0
e Supports self-powered operation
¢ Configurable number of downstream facing ports (from two to four)

e Customizable vendor ID, product ID and serial number, by using an external
EEPROM or an external microcontroller

¢ Individual power switching and individual overcurrent protection
o USB traffic indication (GoodLink LED) on the upstream facing port

© NXP B.V.2007. All rights reserved.
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3. System requirements

This hub can be attached to a computer that has a USB or Hi-Speed USB host installed,
and running any of these operating systems:

¢ Microsoft Windows 98
¢ Windows Me
Windows 2000

e Windows XP

e Mac OS

If this hub is plugged into a USB host controller, it will only work as a full-speed hub.

4. Power supply adapter requirements

Regulated output: 5.1Vcc £ 5 %, 2.5 A

Warning: If you are using board version 02170-2, ensure that the power plug polarity is
(+) at the core and (-) at the outer shield.

5. Hub demo board description

5.1 ISP1520 64-pin LQFP package
The ISP1520 has the following port configurations:
e One Hi-Speed USB and Original USB capable upstream facing port (USBO), and

e Four Hi-Speed USB and Original USB capable downstream facing ports (USB1,
USB2, USB3, USB4)

Downstream facing ports USB3 and USB4 can be disabled. By design, ports USB1 and
USB2 cannot be disabled.

Table 1 shows the jumper setting versus port activation.

Table 1. Jumper setting vs. port activation

J6, J5 Active ports
Off, off 1,2,3, 44
On, on 1,2

[1] *- Indicates default setting.

UM10014_6 © NXP B.V.2007. All rights reserved.
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ISP1520 Hi-Speed USB Hub Demo Board

Fig 2. J5and J6

5.2 GoodLink indicator

5.3

5.4

NXP GoodLink LED D15 (red) is located near the upstream facing port. This LED blinks
on every successful USB transaction.

Fig 3. GoodLink D15

Port power switch transistors

The hub switches the bus power of each downstream facing port through a low ohmic
Positive Metal Oxide Silicon (PMOS) transistor.

Overcurrent circuit detection

The integrated analog overcurrent detection circuit of the ISP1520 senses the voltage
drop across the power switch. When the port draws too much current, the voltage drop
across the power switch exceeds the trip voltage threshold. The overcurrent circuit
detects this and automatically switches off the power switch. More information on
choosing the switch and trimming the overcurrent detection voltage can be found in the
ISP1520 Hi-Speed Universal Serial Bus hub controller data sheet.

© NXP B.V.2007. All rights reserved.
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The hub demo board also contains an option to disable the overcurrent detection. This
can be done in two stages. First place the NOOC jumper in the appropriate position to
set the hub’s descriptor (see Table 2).

Table 2.  Overcurrent detection selection using NOOC

NOOC Overcurrent detection Logic state
On yes 0 (LOW)
Off no 1 (HIGH)

Fig 4. NOOC

Then, de-solder R28, R29, R30 and R31, and solder R32, R33, R34 and R36 on the
PCB (see schematics).

As a lower cost alternative, there are provisions on the board to use polyswitches to
handle overcurrent conditions. In this case, the port switching transistors are bypassed. If
this solution is preferred, then the overcurrent detection circuit inside the chip must be
switched to digital mode.

Table 3. Mode selection using ADOC

ADOC Mode Logic state
On digital 0 (LOW)
Off analog*®! 1 (HIGH)

[1] *- Default settings.

UM10014_6 © NXP B.V.2007. All rights reserved.

User manual Rev. 06 — 29 October 2007 6 of 17




NXP Semiconductors UM10014
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Fig 5. ADOC

5.5 Power supply

This hub demo board can be used as a self-powered USB hub. When used as a self-
powered hub, use the provided power supply.

The SW1 switch sets powering mode in hub’s descriptors; see Table 4.

Fig 6. SW1

Table 4. Power mode selection using SW1

SW1i Power mode
S seh‘-powered*[ll
B

ignore

[1] *- Default settings.

UM10014_6
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Philips USB Hi-Speed Hub Properties 2=
General  Pawer | Dt |

~ Hub Information: : 040
The hubis self powered. Ox04EL [unknown]
Total power available: 500 mé L 01520

R S : 0R0Z00 {release 02.00)
iquiations 001 (1]

Devices on this Hub

Device Description | Power Requied |
4 part[s] available. 0 ma

BConfigurationtfahie Ok

Emattibutes O4E0 [self powered - remote wakey |
Rsfiesh o i
MaxPower 000 [0 md)

o

B B o

INOTE: Al ields Are Shown In Hewadecimal: Unicode Strings e Converted Ta Ansi]
Frev: Contig. | Mest Canfig lnlggfé:c_e"Desc. fAon-Std Dest, “Close

Hstart||| (] @ (51 || Epevice Manager.

|[use compliance Tool, ver.. L4z P

Fig 7. Windows reporting of self-powered mode

5.6 I1°C-bus interface

The ISP1520 can use either its USB descriptors from the internal ROM, or from an

external I°C-bus EEPROM or microcontroller. Mode selection is done using jumpers
Jland J2 (see Table 5).

Table 5. Mode selection using J1 and 12

J1 J2 Mode[1] SCL SDA
On on internal ROM LOW LOW
Off off 1>’C-bus EEPROM*Y HIGH HIGH

[1] *- Default settings.

Fig 8. JlandJ2
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An external 1°C-bus controller acting as a master can also be used to update hub
descriptors through the J42 connector.

The J10 jumper is connected to the ‘Write Protect’ pin of the 1°C-bus EEPROM. The hub
controller and the EEPROM have different I°C-bus device addresses. To program this IC
on-board, select the jumper according to Table 6. It is recommended that you program
the I°C-bus EEPROM before connecting the hub to USB through the USB host.

For convenience, the hub demo board is equipped with a socket for this component,
allowing easy programming using a universal EPROM programmer as well.

Table 6. EEPROM programming

J10 WP_N
On write enable
Off write protect

6. Schematics

UM10014_6

© NXP B.V.2007. All rights reserved.

User manual

Rev. 06 — 29 October 2007 9 of 17



9 ¥TO0TAN

lenuew Jasn

£00¢ 1970100 6¢ — 90 'A9y

VON Von
A5
|:| 500 ke %00 Mg F1 Von
! ESD1 wl |n e —_‘#_‘ Rraz VON
R105 « D15 1 2 ] [
3.3REG oo R 2 u1 o] | gg vaus A1 VBuS1 A28 OG>
Jllify O e i ©fi6|3] o) ISP1520_LQFP64 PRTR5VOU2X =il 22 vaus[ BV o0
ZZzZzZ ZzZZZz=Z = DM1 A2 o I T [#]] VDN
'oden ' ! ode =g 3 é%( OP1 A3 | OQ + et
—oum oegs DP1 D+ =
yoz ot | fgez o8 ¢
elctcre] =323 S omo 3 DMO e COME S ﬂt—ﬁﬂ D-
T M R 0P2 78312 wo
303 | 0.1 uF TEST HIG 3 29 anp B4
b ELEE 15 DM1 ESD2 2 Ad
Va3REG 4| VCC1 DM1 —& DP1 SDM1 1 2 | fw << GND
C4 g0 pF| 23| voc2 OP1 —= DP1 REF1VO1 —— 55
Fe = v
.__:;%_ TEE‘I@_HIGH DM2 g? %"F’,‘g <DMZ > Veus2 REF2102 ot gl USB_DOWN
—==— VcC1 DP2 {DP25 PRTRSVOUZX g |8 USB1
V3.3REG 451 voce e &l |&
C5 p 0.1 Fl ? Voea DM3 a4 %%@
FE N a7 Veca DP3 DP:
Rrl Za| yCC4 DMa 47 DMa
REF(5V0
lj YRErEvg OM¢ a8 D SO0
c20 oo
ToAuF |
w| V3.3REG POLY SWITCH
OCiN_ 19 | o) ; e
oINS otz N 20| N TEsT_HieH |—2 1 i ESD3 I g’éT F3¢ Vo Ras VON
gg:ﬁ oG4 N 551 o L peFiior -2 gPoty swirck [“Re
= T 22 pF VBUS3 REFau02 2 (n R30
’ 8 [= 2% vays |-AL, VBUS3 o \ {GCT >
TRPSWIN 20 | pene xtan —8 1 = x PRTRBVOU2X gl (g 2% vpus BV o0
N o m-—gg PSW2_N XTAL2 jLeivi]= g M3 > fo : p2.o- &3 Al Q2 VDN
PEWA N 26 | LonoN =2 DP3 D+ —log WF =
v PSW4_N
BUS = 22 pF OM4 Didd B2 (o=
63 DP4 B3 s |
sCL DP4 - D+ QO o
aha |08 gl |2 22 GND
i 0| |o 4% Gnp[M
REF1LO1 = 55 A
i oo E e v
12 ka2, 1% i BlS4 e . olo| USB_DOWN |
i ST PRTABVOL2X 3 |8 ol<| usB2 - i PSWa_N
m ] | |
%555§§oncn coogooco
w 888 Z==z Z==zzzz==
V3.3REG CrRrrRrF<z0000 0O00OUOOOO VON
+
o ol SNBIB ~olg=al|e | ?&SPF__
& C7 0.1 yF J
I " Feil ¢_1
jut u1s Ras(R16(R17 3
& A0 Voo -7 e USBo VoN  (<TESTHGH> © POLYSWITCH
g 5 wpP VBUS
Ik : S a2 scLi2 VBUS |
g’ 8 EHS Ris SRR 4 {GND SDA D- —i% po FYH Remark: SW1 is used to toggle
il 3 1002 susPEND AT24 Co1 GE‘E 4 Lol TEST HIGH  between self-powered and bus
5 CHASSIS } —®w powered mode, but legally the
3 - ISP1520 does not support
1 2 USB_UP [T veus bus-powered mode.
| NOOC [© ADOC  Analog OC: no jumper (default) - 4 PWR_C1_ VCCs
Vgtumper Yo fumper Digital OC: jumper s LAl | b | R ua Jasrea
SIP_ap :,|?:,|? g|? Lrcto REF21/02 —1F Trrvv—_ VIN g VouT -
OC protection: jumper (default) TpF 4 REF1/O1 L2 NN +C15 =
No OC protection: no jumper e r: T 1uF = T 1uF
Mo EEPROM used: J1 and J2 (default) PRTASVOUZX DC_IN u2 +

EEPROM used: no J1 and J2

Fig 9. Schematics

"pantasal SIyBU IV 2002 "A'd dXN ©

LT 10071

SJ1012Npuodlwas dXN

pleog owad gqnH gSN paads-1H 0ZSTdSI

YTOOTIANN



NXP Semiconductors UM10014

ISP1520 Hi-Speed USB Hub Demo Board

Fig 11. Layer 1: top routing
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Fig 13. Layer 3: power planes
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Fig 14. Layer 4: bottom routing

7. Installing the board

Assuming that you have already installed the USB host adapter, including drivers, on a
computer running Windows, installing the hub is fairly simple.

1. Plug in power from the power supply to the hub. The power supply must meet the
requirements specified in Section 4.

2. Plug a USB cable in the USBO port, and connect the other end of the cable to the
USB host. After a while GoodLink LED D15 starts to blink. This indicates that the
enumeration process has successfully completed and the hub is now ready for use.

You can check the driver installation in the Device Manager window. To check whether
the hub is correctly installed in high-speed, select the View-Devices by connection
command in the Device Manager window.

UM10014_6 © NXP B.V. 2007. All rights reserved.

User manual Rev. 06 — 29 October 2007 13 of 17




NXP Semiconductors

UM10014

ISP1520 Hi-Speed USB Hub Demo Board

Seneral I Netwark |dentification Ha

~ Hardware ‘wizard

rdware |User Profiles | Advanced |

The Hardware wizard helps pou install, uninstall, repair,
unplug, eject. and configure vour hardware. .

Hardware Wizard... |

~ Device Manager

Driver Sigring.

on your computer. Use the Device Manager to change the

‘g The Device Manager lists all the hardware devices installed
propertiss of any device.

Device Manager.

evices by bype

F

£ 5C51 and RAID control

iy

- System devices
R

[+

~Io)
Ackion I8

tew || & =+ @@ |2 |

. neckion
=2 Resources by bype
5 Resources by connection
| @ Show hidden devices
& Pprint
L=
g% Customize..,
Mice and other painting devices
8 Monitars
BB network adapters

= Sound, video and game contrallers

Universal Setial Bus contrallers

lers

K|

- EI8 3Com EtherLink XL 10{100 PCI T NIC (3C9058-Tx)
E% Philips Semiconductors 1561ESS April Drvs
. 6§ USB 2.0 Root Hub
Standard ©penHCD USE Host Controller
Standard OpenHCD USE Host Contraoller
/M Programmable interrupt contraller
=7y P5f2 Compatible Mouse
752 Standard floppy disk contraller
Standard Universal PCI ko LISB Host Contraller
Standard Universal PCI to USE Host Contraller
System CMOSjreal time clock
System speaker
System kmer
Syskem board
Wltera ByteBlaster
Pudio Codecs
| egacy Audio Drivers
| egacy Video Capture Devices
| ogical Disk Manager
edia Control Devices

|Displays devices by connection,

Astart]|| ) @ 3%

Fig 15. Device manager

J %Dewca Manager | %Device Manager

PHBEL TR zem

3. Plug in devices at downstream facing ports.

8. Bill of materi

als for the hub demo board

Table 7. Bill of materials for the hub demo board

Part type Designator Footprint Description

0.1 pF Cl1C2C3C4C5C6C7C20 0603C capacitor

0Q R105 R32 R34 R31 R29 R30 R28 R33 R36  0603R -

1.5kQ, 5% R10 0603R -

1pF C10 REC1-2 electrolytic capacitor

2.2 kQ R16 R17 0603R -

10 kQ R12 R13 0603R -

10 pyF C15 REC1-2 electrolytic capacitor

12kQ, 1% R11 0603R -

12 MHz X1 XTAL7 crystal

UM10014_6 © NXP B.V. 2007. All rights reserved.
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Part type

15 kQ

22 pF

22 uF

100 kQ

100 pF

330 Q
AT24C01
BLM41P600S
DC_IN

PRTR5V0U2X

ISP1520_LQFP64

J1

J5

J6

J16

JUMPER
XC6206P302

NTHDS5905T1

POLYSWITCH
RED

SIP_4aP
SP/BP#

USB_DOWN

USB_UP

Designator

R20 R19 R18 R25 R22 R24 R23 R21

cocs
C16

R14 R15 R37 R5 R35

C11 C14 C12 C13

R9

u15

L1

PWR_C1

ESD1 ESD2 ESD5 ESD4 ESD3
u1

J10J1

J5

J6

J2

NOOC ADOC

u3

Q1Q2

F4 F2 F3F1
D15

Ja2

SW1

USB2 USB1

USBO

UM10014

ISP1520 Hi-Speed USB Hub Demo Board

Footprint
0603R
0603C
REC1-2
0603R
REC15-3
0603R
DIP8
1206CUST
DC-JACK2
SOT-143B
LQFP64
RADO.1
RADO.1
RADO.1
RADO.1
RADO.1
SOT89

CHIPFET

POLYSWITCH
LED3
PS24254-4
DIP6

USB-TYPEA-
737745

USB-TYPEB

Description
capacitor
electrolytic capacitor

electrolytic capacitor

ESD protection *
jumper
jumper
jumper
jumper
jumper

logic level dual P-channel
MOSFET

connector

9. References

UM10014_6

[1] Universal Serial Bus Specification Rev. 2.0
[2] 1SP1520 Hi-Speed Universal Serial Bus hub controller data sheet
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10. Legal information

UM10014

ISP1520 Hi-Speed USB Hub Demo Board

10.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

10.2 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations
or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of
such information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

UM10014_6

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

10.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are property of their respective owners.

GoodLink — is a trademark of NXP B.V.
I°C-bus — logo is a trademark of NXP B.V.
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