


Hi-Speed USB transceiver Transceivers
HI-SPEED USB TRANSCEIVER

Type number Package Remarks Clock frequency| speed modes # of bits main supply digital 1/O I/F charge pump
voltage voltage regulator
ISP1504 block diagram ISP1505 block diagram
------- CLOCK 27 USB DATA CLOCK: 21
ISP1504ABS SOT617-1 host, peripheral + 19.2 MHz high-speed, full- 1.65V to 3.6V embedded » SERIALIZER sl o s ey sl or
sTP HS USB ATX sTP HIGH-SPEED USB ATX
(HVQFN32) oTG speed, low-speed el 19 “
wreRrAGE ] o1 INTERPAGE WTERFACE o 16 NTERFACE
8 | 2831,32 8, | 2224
oo (f uss or7:0) ¢
ISP1505ABS OT616 host, peripheral + 19.2 MHz high-speed, full- 1.65V to 1.95V REGISTER | [ DRV Vaus 0TG MODULE ChBLE REGISTER uss
(HVQFN24) SRP OTG speed, low-speed DRV Vaos o] |, s e
ceser 17 EXTERNAL DETECTOR L] aeser 12 SRP MODULE
RESET
ISP1506ABS [SoTe16-1 host, peripheral + 19.2 MHz high-speed, full- 1.65V to 3.6V embedded o Yo T vaus
(HVQFN24) OoTG speed, low-speed A AND DISCHARGE L P
cLocks CLOCKS A SRR
--------- e ] N i D : e |
PUMP SUPPLY | ! CRYSTAL
222,30 interface voltage N
Vip — .m i Itage — CGND Veowo) — [ 328, interface voltage v BANDGAP . e
. internal power ISP1504 — VREFsV internal power REF "Egﬁfg? [
o S ]
. DD(1V8) +—
0 Related literature e wo [ ZBEEL ol r
a  Title Order code
ISP1504, ISP1505, ISP1506 ULPI transceivers for use with Hi-Speed USB host, peripheral, and OTG cores (leaflet) 9397 750 12949 A
UTMI+ White Paper utmiplus_whitepaper.pdf
ISP1504 ULPI transceiver eval board, supporting Hi-Speed USB host, peripheral and OTG (user manual) UM10058
ISP1505 ULPI Transceiver eval board, supporting Hi-speed USB host and peripheral (user manual) UM10062
ISP1506 ULPI transceiver eval board, supporting Hi-Speed USB host, peripheral and OTG (user manual) UM10063
Features ISP1506 block diagram
ISP1504, ISP1505, ISP1506
for use with ASICs, FPGAs, and SoCs that have a USB controller with Hi-Speed USB host, peripheral, or OTG functionality cLook—2 55 OATA ‘ W h y C h ooSse
17 SERIALIZER —1— DP
support high-, full-, and low-speed data W HousBATX ol e e
e P i Philips Semiconductors!?
ISP1 504 NXT 18 INTERFACE
e T = [ e e
interfacing to host, peripheral, and dual-role OTG device cores used in portable devices or systems with a built-in USB OTG dual-role core ooy G2
N uss
built-in charge pump supplies Vpjs. Also supports external Vg5 oAV Vaus ote moDuLE e
ISP1505 R oeTECTOR o
optimized for use in standalone systems such as set-top boxes or PC peripherals, interfaces to host and peripheral cores
12-pin Link-to-Phy interface = Seeser ol el
BUS

SRP CHARGE
AND DISCHARGE
RESISTORS

5V CHARGE Ca
PUMP SUPPLY | 7 s

supports Session Request Protocol (SRP)
ISP1506 e

CRYSTAL
OSCILLATOR

for portable applications with tight size constraints

4-bit DDR bus means the Link-to-Phy interface uses only 8 pins Voo 2 oot - sl camo
to reduce power consumption, the digital /O voltage interface operates between 1.65V and 1.95V itemal power
e e . Veeava)
built-in charge pump supplies Vbus Vooinvey —| Vher REreRENGE 2l e
VOLTAGE
e

Applications
Set-top box

MP3 player

Digital still camera
Mobile phone
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USB transceivers
USB TRANSCEIVERS

Type number Package Remarks speed modes

[SOT639-2| (HBCC16) host/peripheral; good full-speed
for 3.3V supply volt-
age

main supply digital 1/O I/F
voltage voltage

input modes

integrated voltage
regulator

[ISPT102W] 30Vto 36V 1.65Vto 3.6V

5V-to-3.3V

bidirectional i/p
mode;Vpyyg detection

but not in 'suspend'
mode

ISP1105BS [oT7581]
(HVQFN16)

3.0Vto 3.6V 1.65V to 3.6V selectable differential 5V-to-3.3V
or single-ended I/p

mode

[ISP1106DH| [SOT403-1] (TSSOP16)  host/peripheral  full-speed, low-speed 30Vto 36V 1.65V to 3.6V differential i/p mode 5V-to-3.3V

host/peripheral  full-speed, low-speed

Related literature

Title Order code
ISP110x: USB Physical Layer Transceiver for SoC Applications (leaflet) 9397 750 13953
ISP110x Product Selection Guide UM10008
White Paper: USB Full-Speed Transceiver Interface AN10011
ISP110x Interfacing (application note) AN10001
ISP110x Eval Kit User Manual for the HBCC package UM10001
ISP110x Eval Board User Manual for the HYQFN Package UM10025

Features

ISP1102

Bidirectional differential

VBUSDET but not in suspend mode
Works very well with 3.3V supply voltage
Full-speed only

ISP1104

Single-ended or differential (selectable) with VBUSDET for switching from USB to other serial protocols
Full-speed only

ISP1105

Single-ended or differential (selectable)
Full-speed/low-speed select

ISP1106

Differential

Full-speed/low-speed select

Applications
Mobile phone

Digital camera

PDA

www.semiconductors.philips.com

ISP1102 block diagram

Vee(/o)

VBUSDET
SOFTCON
OE

RCV
VPNPO
VM/NVMO
SUSPND

Vee(/o)

SOFTCON
OE

SPEED
VMO/FSE0®
VPO/NVO(@)
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"
] Vpu(3.3)
1.5kQ
j D+ 33Q(1%)
—
2 i E—
T
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LEVEL +
SHIFTER -
ISP1102
<I|
GND
004aaa207
ISP1105, ISP1106 block diagram
33V | VOLTAGE Ly
REGULATOR ccs.0)
Vreg(3.3)
e
| Vpu(3.3)
1.5k
) Ds  332(1%)
—
>3 r—
—
33Q(1%)
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SHIFTER
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/s

mbl301

(o)
11U

ISP1104 block diagram

Vee(1/0)

VBUSDET
SOFTCON
OE

MODE
VMO/FSEQ(")
vPONO(T)
SUSPND
RCV

VP

VM

33V [ voLTAGE |
REGULATOR

Transceivers
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SHIFTER

%—

ISP1104

<]_

~{

Ll_.l

GND
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USB carkit transceiver Transceiver
USB CARKIT TRANSCEIVER USB ON-THE-GO TRANSCEIVER

Type number Package Other specs Other interfaces speed modes main supply digital /O I/F integrated voltage Type number Package speed modes main supply voltage digital 1/O I/F voltage charge pump regulator

v e o ------

am] Related literature B8] Related literature

Title Order code Title Order code
ISP1109 USB Carkit Transceiver (leaflet) 9397 750 14074 ISP1301: USB On-The-Go Physical Layer Transceiver (leaflet) 9397 750 10476
ISP1109 PC Eval Kit User Manual UM10059 ISP1301 Evaluation Board User's Guide UM10028

Features Features

ISP1109 ISP1301

Full-speed (12 Mbit/s) and low-speed (1.5 Mbit/s) data transfer rates Flexible general-purpose buffer mode supports serial communication interfaces used with UARTSs (e.g., RS-232)

Built-in analog switches support analog audio signals multiplexed on DP and DM lines Full-speed (12 Mbit/s) and low-speed (1.5 Mbit/s) data transfer rates

Supports SPI up to 26 MHz and 12C-bus up to 400 kHz serial interface to access control and status registers Serial 12C interface for OTG status and command controls

Supports On-The-Go (OTG) Session Request Protocol (SRP) Supports mini USB audio interface

Supports Power-down mode: entire chip consumes < 12 pA current Supports data line Vg g pulsing session request

Supports UART pass-through on DP and DM lines Contains HNP command and status registers

Flexible power supply input of 3.0V to 5.25V

Wide range digital interfacing 1/O voltage 1.65V to 3.6V
Supports charger current switching (ISET) detection

Small HVQFN32 (5 x 5 mm2) halogen- and lead-free package

Applications
Digital camera
Video recorder
Digital audio player

Applications Mobile phone

Mobile phone that supports carkit application

CEA-936-A carkit diagram, featuring ISP1109
ISP1301 block diagram

UART  MONO  STEREO CARKIT
PHONE MINLUSB R MODE  MODE  MODE (CEA-936-A)
RECERTACLE recerTAcLE v
proy M) wd 1T \ w1 T DD_LGC VREG(3v3) VBAT c2 c1
DAT_ VP sV o 24 7 20 22 21
seom oul X0 SPKR  SPKRL om SPEAKER
Ry 33V DC-DC Vg CGND
REGULATOR us
v CHARGE PUMP | 19
o RO mc  sekR A op CARKIT VBUs
- w P10 AMPLIFIER spenen | ]
PROGESSOR USB CARKIT DRIVER ISP1301
UART_TXD, | wof oo _om| D -
UART{ | UART_RXD. 3 VBUS
scL : COMPARATORS C ooSse
sts o SDA :
s ano oo oo oo oo ADRIPSW 5 oo o
e Philips Semiconductors?
¥ PROCESSOR
copec (OPTIONAL) SERIAL s
mc o) AREF  AREF  AREF sHLo l«—| conTROLLER ID DETECTOR | 18 D
Noes 1) Dt e for 4wt e W h y c h o o s e OE_NINTN 194 LEVEL
o . . DaT/vP 13 SHIFTER
’ SEOVM PULL-UP AND
IHIps emiconductors! Rov |2 PULL oo
v iH RESISTORS
70
M &
SPEED 8 CARKIT
SUSPEND INTERRUPT
DETECTOR
15
DM
RESET_N 4 ] usB ’
TRANSCEIVER L DP
exposed die pad
T T‘7
‘ ‘ 001aaa195
DGND AGND
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http://www.semiconductors.philips.com/pip/ISP1301BS.html
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USB hosts

USB HOSTS

Type number Package Remarks speed modes # downstream parallel I/F main supply integrated voltage
ports between HC and voltage regulator
pP

[SPT160BM/01]  [SOT4T4-1] (LQFP64) host stack written in full-speed, low-speed 2 up to 15 MB/s 33Vor5.0V 5V-to-3.3V
C
Related literature Features
= Title Order code ISP1160/01
ISP1160 USB Host Controller (leaflet) 9397 750 10517 Well-suited for embedded systems and
ISP1160 PC Eval Kit User's Guide UM10018 portable devices that require a USB host
ISP116x Microsoft Win CE version 4.1 Accelent UM10034
B Allows embedded systems can themselves

Development Setup User's Guide ! . .
ISP116x Add-On Evaluation Kit with Intel® PXA250 UM10035 act as USB hosts, without the intervention
Integrated Development Platform (user manual) ofa PC
ISP1160 Embedded Programming Guide AN10003 Glueless interface to various microcontrollers
Interrupt Control for ISP116x (application note) AN10014 and RISC processors
ISP1160 Low Current Consumption (application note) AN10022 .
Interfacing ISP1160x to Fujitsu SPARClite RISC Processor AN10023 Low EMI performance: 6 MHz crystal or
(application note) oscillator
Interfacing ISP1160x to Hitachi SH7709 RISC Processor AN10024
(application note)
Interfacing ISP1160x to Intel StrongARM® SA1110 Processor AN10025
(application note)
Interfacing ISP1160x to Motorola DragonBall® EZ RISC Processor AN10026
(application note)
Interfacing ISP1160x to NEC V832 Processor (application note) AN10027
Handling Reset in the ISP116x (application note) AN10044

Applications
Digital camera

PDA

Game console
Smart phone

ISP1160/01 block diagram

b Why choose
Philips Semiconductors!?
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Hi-Speed USB hosts

PCI-BASED HI-SPEED USB HOSTS

Hosts

Type number Package Other interfaces speed modes # downstream ports | main supply voltage core voltage

ISP1563BM SOT420-1| (LQFP128) PCI, EHCI 1.0 high-speed, full-speed, 4 30Vto36V 18V
low-speed

Related literature
Title

ISP1562, ISP1563 Low-power Hi-Speed USB PCI host controllers with
two or four downstream ports (leaflet)
ISP1562 Eval board User Manual

Applications

Digital consumer appliances, e.g., DTV
Web appliances, e.g., routers

Portable PCs

Set-top box

ISP1562 block diagram

Features
Order code ISP1562, I1SP1563
9397 750 14075 One Hi-Speed USB EHCI core

Two USB OHCI cores
UM10065 Four transceivers that support multiple data
rates
Compatible with leading OS drivers
(Windows XP,Windows 2000,

Red Hat Linux, etc.)

ISP1563 block diagram

SMi# SEL48M SCL  SDA VoA Aux
f T 2| 122 12| 04,111,
120,128
20,221025,3010 32, 36 to 41, | _GLOBAL CONTROL 1sp1s63 —2LiRat
43, 44,60 10 62, 65, 66, 68, 69, 4
71,74,75, 7710 82 legacy keyboard and mouse support | —*IRQ12
sl
81 keiRat
, 45, 9
g 2 muRat2

PCI CORE VOLTAGE
18 Vaux e | REGULATOR [+12} Vauxqavy)
3 v;
4 PCIMASTER L)
1 11,85

tVauxavey
3| DEVSELgl49 =1 Veciio)_aux
el IRDY#} CONFIGURATION SPACE
R———H47 2L, RRer
cLkRUN|
PAR|s7 ICONFIGURATION FUNCTION 0f | [OHCI (FUNCTION 0)| |OHCI (FUNCTION 1) [EHCI (FUNCTION 2)} +51 SEL2PORTS
e
serRt ICONFIGURATION FUNCTION 1| || [ul al n 0 1027567
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40 107, 09, 116,
stopss, | lconFiauRATION FuncTION 2
1 118,124 126]
PCICLK|, 2,16,29,42,
s CoRERESET N 59,768 gop
21,95, 50— T
REGEVE) 26 PORT ROUTER
VOLTAGE |‘V
26,531 cc
| |REGULATOR|
VREG(1v8) «t70 core ﬁ ﬁ ﬁ ﬁ
Veewo) ATX1 ATX2 ATX3 ATX4
DETECT
RIGINAL{ [Hi-SPEED| RIGINAL{ [Hi-SPEEI |ORIGINAL| |Hi-SPEED| ORIGINAL{ |Hi-SPEED|
XTALT |86 ATX ATX ATX ATX ATX ATX ATX ATX
=N X0SC

o | o |
XTALZT
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Hi-Speed USB hosts

HI-SPEED USB HOSTS FOR EMBEDDED SYSTEMS

Type number Package Remarks speed modes # downstream main supply digital /O I/F core voltage
ports voltage voltage
[ISP1760ET] [soT857-1] embedded host;  high-speed, full-speed, 30Vto36V 1.65V to 3.6V
(TFBGA128) memory-mapped low-speed
CPU I/F to any 32-bit
or 16-bit I/F

Features
ISP1760
Fully compliant with USB Specification Rev. 2.0 and EHCI Specification Rev. 1.0
High-speed (480 Mbit/s), full-speed (12 Mbit/s) and low-speed (1.5 Mbit/s) data transfer rates
EHCI with Transaction Translator for complete backward compatibility with full-speed and low-speed USB devices
Flexible options for host system CPU
- Generic processor interface
- 16- or 32-bit data bus with 64k addressable space
- Slave DMA support for reduced CPU load
Built-in 64k RAM for multi-function, multi-peripheral support
Very low power consumption
- Internal core operates at 1.8V from external 3.3V supply
- Tolerant I/O for low-voltage CPU interface (1.8V to 3.3V)

ISP1760 block diagram

Vee(io)
371039, 4110 43, 10, 40, 48, 59, 67,
4510 47, 49, 51, 75, 83,94, 104, 115 1SP1760
52, 54, 56 10 58, 11 xTALt
60 t0 62, 64 to 66, 12
681070, 720 74, RISC PROGESSOR |+— | PTD AND PAYLOAD MEMORY: PLL S XTAL2
76 to 78, 80 16-bit CLKIN
(oo MR | RS o]
DATA[15:0] [
— 32-bit 60 MHz
o) 82, 84, 86, 87, MEMORY VIRTUAL SEGMENTATION
2 89,9110 93, MANAGEMENT FOR MULTITASKING SUPPORT
o 9510 98, UNIT
3 10010103,105 17 + LOBAL CONTROL 122 pecer
3 A17:1] [ )| INTERRUPT AND POWER
2 CONTROL 119 | | SUSPEND/
Ol cs N | 106 T
m e + MENORY T WAKEUP_N
&| RD_N | 107 SLAVE DMA
S CONTROLLER [(T )|  ARBITER
2| WR_NJ 108 . AND FIFO POWER-ON RESET)| 110 | Vear onn
2 AND VgaT ON -
@[/RQ_|112 HARDWARE BAT
DREQ | 114 CONFIGURATION H 5,50,
oack | 116 REGISTERS SVTO18Y 851181 yocoive)
EHCI AND VOLTAGE 67
OPERATIONAL REGULATOR . Vee(svoy
TRANSACTION  |4——— REGISTERS
TRANSLATOR oE 5V-TO-3.3V B
AND RAM VOLTAGE VREG(3v3)
REGULATOR
USB FULL-SPEED AND LOW SPEED DATA PATH | | USB HIGH-SPEED DATA PATH | DIGITAL
AND ANALOG | 2
PORT ROUTING OR CONTROL LOGIC + HOST AND HUB PORT STATUS OVERCURRENT [+ REFSV
i 1 1 DETECTION
= T 7 T _°
HI-SPEED HI-SPEED
USB ATX1 USB ATX3
4,8,14,17, 24,
31,36, 44, 53,
55,63, 71,79,
88, 90, 99, 109,
121, 12
16 [15 |20 |19 [18 |21 [127 28 [128 |30 |29 |34 |33 |32|35 |1 |13
‘ 004aaa43s
RREF1| DP1 | DM1 RREF2| DP2 | DM2 RREF3| DP3 | DM3 GND
GND  GND  |ogin GND GND  [9%N anp aND |ocaN
PSW1_N PSW2_N PSW3_N
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am| Related literature

Hosts

Title Order code
ISP1760, ISP1761 Hi-Speed USB host and OTG controllers for consumer and communications applications (leaflet) 9397 750 11327
Interfacing the ISP176x to Intel PXA255 Processor (application note) AN10037
ISP176x Linux Programming Guide AN10042
Embedded Systems Design with the ISP176x (application note) AN10043
ISP176x Hi-Speed USB Controller PCl Demo Board (user manual) UM10056
ISP176x Hi-Speed USB On-The-Go Host Controller Accelent PXA255 Demo Board (user manual) UM10057

Applications
Set-top box

Digital TV

DVD recorder

PDA

Digital video camera
Digital still camera
Printer

Memory card readers
Hard disk drives
Mobile phone

Why choose
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USB host/peripheral

USB HOST/PERIPHERAL

Type number

[SPT16TATEM|

Package

[SoT414-1]

Features
ISP1161A1

(LQFP64)

Remarks

can act as full-speed, low-
peripheral, speed for HC,
host or both  full-speed for DC

speed modes |# downstream | # upstream

2

Enhanced Original USB OHCl-compliant host with two downstream ports

parallel I/F

ports between HC

1

and pP

up to 15 MB/s

Peripheral controller with one upstream facing port and 14 programmable USB endpoints

High-speed parallel interface for the most popular RISC processors, DSPs and microprocessors

Dual-buffering scheme for device transfers and host transactions

6 MHz crystal or oscillator for low EMI performance
Host stack written in C

Applications

Digital camera
PDA
Mobile phone

ISP1161A1 block diagram

# endpoints

14

main supply integrated
voltage voltage
regulator

33Vor50V 5V-to-3.3V

H_PSwWi1
» H_PSW2
H_oc1
H_0C2
» H_DM1
> HOP1 - ysB bus
» H_DM2 downstream
ports
> H_DP2
D_VBUS
USB bus
D_DM upstream
» D_DP port

6 MHz
M
_ to/from XTAL2 XTAL1
P T 44 43
40 I HOST CONTROLLER
H_WAKEUP 1
H_SUSPEND 42 | POWER 46
- ! ALT RAM
33 47
NDP_SEL 2 : SWITCHING -
07,
ot 14, 1 ITLO ITL1 OVERCURRENT
16,17, 1 (PING RAM) | (PONG RAM) DETECTION 55
16, |63,64 '
DOto D15 @: > .
E s 50
RD 2, | N
s 21, i TRANSCEIVER 51
WR 23, 1, HOST CONTROLLER [ 52
A1 60 ' 53
50 1 TRANSCEIVER
A0 > > HOST/ 1
DACK2 8, | DEVICE 1
DACKT 27, | AUTOMUX HOST BUS ! CLOCK "
34 - x
EOT o INTERFACE I Hostbus RECOVERY | | i o
DREQ2 +— 1 I
25 1 PLL \
DREQ1 m fmmmmmmm e e oo ] Ep—— »
INT2 - DEVICE BUS 1 §
INT1 29 INTERFACE T - CLOCK 1
1 Device bus RECOVERY ] GND
1 S —
1
37
D_WAKEUP : > DEVICE 39
36 usB 48
D_SUSPEND H CONTROLLER
' TRANSCEIVER P
RESET 32 OWER-O ' : j ;
*{ POWER-ON internal
RESET > reset :
PING | PONG >
: RAM RAM SoftConnect 1.5ka
v 56 N VOLTAGE 33V internal 1 v
cc y REGULATOR supply 1 pr——— 33V
) ! DEVICE GoodLink DIVIDER
1,8,15,18, ! CONTROLLER
35, 45, 62 57 58 |24 |19 ! 38 il | 61,20
7 2 004aaa176
Vreg(3.3) v v v
DGND AGND v Vhold1 G CLKOUT nc.
Vhold2
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Related literature
Title

ISP1161A1 Single-chip USB Host and Device Controller (leaflet)

ISP1161x PCI Eval Board User's Guide

ISP116x PCI/DOS Mini Evaluation Kit (user manual)

ISP1161 Kenobi2 (user manual)

ISP1161 Yebisu (user manual)

ISP1161x ISA/Linux Eval Kit Software User's Guide

ISP116x Microsoft Win CE version 4.1 Accelent Development Setup User's Guide
ISP116x Add-On Evaluation Kit with Intel® PXA250 Integrated Development Platform
ISP116x Win CE version 4.2 Accelent Development Setup User's Guide

ISP1161x Embedded Programming Guide

Interrupt Control for ISP116x

Interfacing ISP1161x to Fujitsu SPARClite RISC Processor

Interfacing ISP1161x to Hitachi SH7709 RISC Processor

Interfacing ISP1161x to Intel StrongARM® SA1110 Processor

Interfacing ISP1161x to Motorola DragonBall® EZ RISC Processor

Interfacing ISP1161x to NEC V832 Processor

Odd or Even byte indicator in the ISP1161A1

Simultaneous DMA and PIO access in the ISP1161x, ISP1181x and ISP136x Device Controller

ISP1161x Programming Guide
Handling Reset in the ISP116x

Why choose
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Host/peripheral

Order code

9397 750 10421
UM10006
UM10007
UM10010
UM10013
UM10026
UM10034
UM10035
UM10048
AN10005
AN10014
AN10015
AN10016
AN10021
AN10017
AN10018
AN10029
AN10030
AN10036
AN10044
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USB On-The-Go dual-role controllers Host/peripheral

USB ON-THE-GO DUAL-ROLE CONTROLLERS

Type number Package Remarks main supply voltage core voltage charge pump regulator Rela-ted Il-te ra-tu re
SPT3GIEE SOTS43-1] (TFBGA64) e e 3.0V 0 3.6V 33V B ISP1' 3:2: Sllnﬁle-;hltp)) USB OTG host and peripheral controller for point-to-point connectivity in embedded systems and 9397 750 10417
oTG peripherals (leafle
ISP1362 Embedded Programming Guide AN10008
ISP1362 PCI Eval Board User's Guide UM10012
ISP1362 Linux Stack User's Guide UM10010
ISP1362 PCI DOS X2 User's Guide UM10015
Fea-tu res ISP1362 WASABI-Hot! Demo: User's Guide UM10017
ISP1362 ISP1362 with PXA250 IDP User Guide UM10022
) ) ) ISP1362 OTG Add-On Evaluation Kit (Linux) with Intel® PXA250 Integrated Development Platform (user manual) UM10027
Flexible hardware or software configuration of HNP and SRP for OTG dual-role devices ISP1362 OTG Add-On Evaluation Kit (Linux) with Intel® PXA250 Integrated Development Platform (Rev 4) UM10032
USB host controller incorporates patent-pending architectural enhancements (user manual)
- requires minimal interrupts from CPU ISP1362 PCI Eval Kit with ARM Integrator Platform User's Guide UM10052
- enhanced control, bulk, interrupt, and isochronous data transfer
Dedicated physical buffer memories for host (4096 bytes) and peripheral (2462 bytes) controllers
Two USB ports enable three application modes: OTG, host only (two ports), and simultaneous host and peripheral APP| ications

High-speed, 16-bit PIO and DMA interface accommodates popular CPUs

Digital camera
3.3V operating voltage with built-in charge pump for Vg5 generation 8

PDA
- supports USB port voltage requirement of 40V to 5.5V )
tional ¢ f " v Mobile phone
- optional support for external source
P PP BUS Printer

- output current adjustable with external capacitor
Mass storage

Digital audio player

ISP1362 block diagram
12MHz  CLKOUT

[+
x2 X1
44 43J 38
e |32 POWER-ON internal HC BUFFER
RESET RESET > reset MEMORY PLL W h )’ C h oo0ose
H_SUSPEND/ __|33 i Phili S : d
e ﬁ - ilips Semiconductors!?
5108, clack 31 Vpp sy
1010 13, ADVANGED PHILIPS 35| | rpswi
1510 18, SLAVE HOST OVERCURRENT 8|, irrews
16, 63,64 <:> CONTROLLER PROTECTION a2l "
DO to D15 <¢:"> 1 K
— " 20 A_oc2
AD — %8 >
AD > 46
s — UsB H_DM2
Vm o > BUS ON-THE-GO <:> TRANSCEIVER 471 , | pp2
A 62 _ | INTERFACE : V| contaoiten «
DACKT —{28 > 49
A P i @ ota 2 oTG_DMH
DREQ1 24 TRANSCEIVER 50} , o1G DRI
25
DREQ2 «— K———>| PHILIPS DEVICE
INT1 P CONTROLLER
INT2 CHARGE 55 ,
23 PUMP BUS
TESTO <25 » @
TEST1 <——>2§
TEST2 «—2% » DC BUFFER
iy GOODLINK
1,9,19,27, 414,26,
37,57 51 |40,52,58 |34 39 45| |48 54 53
| | , I
DGND AGND Voo D_SUSPENDY Gl ID CP_CAP2 CP_CAPT
D_WAKEUP OTGMODE
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Hi-Speed USB On-The-Go dual-role controllers

HI-SPEED USB ON-THE-GO DUAL-ROLE CONTROLLERS

Type number Package Remarks speed modes # downstream main supply digital /O I/F core voltage

ports voltage voltage
ISP1761ET [SOT857-1] (TFB-  host, peripheral, OTG; high-speed, full-speed, 2,1 OTG 30Vto36V 1.65V to 3.6V
GA128) memory-mapped low-speed
CPU I/F to any 32-bit
or 16-bit I/F
Features
ISP1761

Fully compliant with USB Specification Rev. 2.0, On-The-Go Supplement Rev. 1.0a, and EHCI Specification Rev. 1.0
High-speed (480 Mbit/s), full-speed (12 Mbit/s) and low-speed (1.5 Mbit/s) data transfer rates

EHCI with Transaction Translator for complete backward compatibility with full-speed and low-speed USB transfer rates
Flexible options for host system CPU

Generic processor interface

16- or 32-bit data bus with 64k addressable space

Slave DMA support for reduced CPU load

Built-in RAM for multi-function, multi-peripheral support:

64k RAM for host controller

8k additional RAM for peripheral controller

Very low power consumption

Internal core operates at 1.8V from external 3.3V supply

Tolerant I/O for low-voltage CPU interface (1.8V to 3.3V)

ISP1761 block diagram

Vecoy
371039, 411043, 10,40, 48, 59, 67,
451047, 49,51, 75,89, 94, 104, 115
52,54, 56 10 58, 1
601062, 6410 66, 1SP1761 XTALT
681070,721074, | PLL 121, xTAL2
) 761078,80 30 MHz 5
D[15:0/D[31:0] Ok
\ | LSBTl |—— seL1em2 60 Mz
82, 84,86, 87,
89, 911093,
° 951098, BUS INTERFACE: 122
Jul 17, | 10010 103, 105 FESETN
E4 AT MEMORY HCBUFFER|  |DCBUFFER| |GLOBAL CONTROL | 119
2w ‘[ I T MEMORY MEMORY ANDPOWER [~ (i SUsPEND/
S Les 06 UNIT 64 KBYTES 8 KBYTES MANAGEMENT -
3[ron 07 . 1201 , bC_SUSPEND/
Shwmn WAKEUP_N
S wR 1 108
o SLAVE DMA
glocma [ CONTROLLER
2|Hera | 112 .
@
DC_DREQ y
& |2 13 INTERRUPT MEMORY ARBITER ;g;VEﬁ_HAﬁg 110 VBAT_ON_N
HC_DREQ| 114 CONTROL AND FIFO VaaT ON o
HC_DACK | 116 A
DC_DACK | 117
5,50,
L REGISTERS 85,118
SUPPORT 5V-TO-1.8V — VREG(1v8)
ADVANCED VOLTAGE
ADVANCED
PHILIPS ADVANCED | | recutator |+ &7 Veoisvo)
124
c SLAVE HOST | | CONTROLLER
> TRANSACTION (/| CONTROLLER
N CHARGE | | TRANSLATOR 5V-T0-3.3V
REGULATOR

PUMP .
Veo(c_iny—} 128 (TT) AND RAM J: VOLTAGE 91+ Vaeagvs)

0]

OTG CONTROLLER DIGITAL
AND ANALOG |2 | ReFsv
DYNAMIC PORT ROUTING AND PORT CONTROL LOGIC (OVERCURRENT
PROTECTION
1 1 1

HI-SPEED

USB ATX1 4,8, 14,17, 24,

31, 36, 44, 53,
55,63, 71,79,
88, 90, 99, 109,
121,123

B

15 |20 [19

RREF1| DP1 | DM1
GND  GND

OC1_N/ GND GND
Veus
PSW1_N PSW2_N PSW3_N
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Host/peripheral

Related literature

Title Order code
ISP1760, ISP1761 Hi-Speed USB host and OTG controllers for consumer and communications applications (leaflet) 9397 750 11327
Interfacing the ISP176x to Intel PXA255 Processor (application note) AN10037
ISP1761 Peripheral DMA Initialization (application note) AN10040
ISP176x Linux Programming Guide AN10042
Embedded Systems Design with the ISP176x (application note) AN10043
ISP176x Hi-Speed USB Controller PClI Demo Board (user manual) UM10056
ISP176x Hi-Speed USB On-The-Go Host Controller Accelent PXA255 Demo Board (user manual) UM10057

Applications
Set-top box

Digital TV

DVD recorder

PDA

Digital video camera
Digital still camera
Printer

Scanner

Memory card readers
Hard disk drives
Mobile phone

Why choose
Philips Semiconductors?



http://www.semiconductors.philips.com/package/SOT425-1.html
http://www.semiconductors.philips.com/package/SOT857-1.html

USB peripherals Peripheral

USB PERIPHERALS

Type number Package speed modes | parallel I/F # of bits # endpoints FIFO size main supply | bus-powered integrated
between HC voltage voltage
and pP regulator ISP1181B block diagram
to/from USB 6 MHz
D+ D-VBUS GL 4|D|f CLKOUT DREQ EOT, DACK
sense
SOT361 full-speed 2 MB/s 8 6 320 MB 33Vor50V Y 33V — ie"P"‘ z LED j;’*“ j;m = —
(TSSOP28) 48 mic:g(/:::?ol\sr
33V HUB PLL MHz 17
G 0SCl oR [ PROGR. DMA BUS_CONFO
RECOVERY
[SP1181BDGG| [SOT362-1| full-speed  max 11.1 MB/s 2462byte  33Vor50V 5V-t0-3.3V SoftGonnect L ﬁ u waswr|
2410 19| 16, g
(T550F) won K " (et (] ot ] | e AR
Tx/Rx :‘> ﬁ UNIT :> HANDLER INTERFACE 43t039| 5 ZS,ALE,W,
RD, A0
g _ T T
My [ neerae> | | emonr B
Related literature L‘
Title Order code Voo —- puoLTAGE a3V aav s "NERNAL Jor,
PDIUSBD12 USB Interface Device with Parallel Bus (leaflet) 9397 750 10515
PDIUSBD12 USB EPP Eval Kit user manual UM10053 'Z_D s s s ;EG,AG a7 2
ISP1181B USB Interface Device with Parallel Bus (leaflet) 9397 750 10422 3 O04anais
ISP1181A/ISP1181B Frequently Asked Questions (FAQs) AN10010 REGGND  Vreg(33) ~ SUSPEND WAKEUP GND  Vggzg) Vref
Interrupt Control for ISP1181x (application note) AN10015
Simultaneous DMA and PIO access in the ISP1161x, ISP1181x and ISP136x Device Controller (application note) AN10030
ISP118x USB-to-RS-232 Reference Kit (user manual) UM10002
ISP1181x Microcontroller Eval Kit User Manual UM10064
Features
PDIUSBD12
Supports 12 Mbit/s data rate .
. PDIUSBD12 block diagram
General-purpose 2 Mbyte/s parallel interface -
1z
Variable data rates: 1 Mbyte/s (Bulk mode), 1 Mbit/s (Isochronous mode
yeels (Bulk mode) ( ) A0- Why choose
Integrated 320 bytes of multi-configuration FIFO memory L !
Complies with ACPI, OnNow and USB power management requirements sV UPSTREAM s INTEaNTTED P h | I | P S S emicon d uctors ?
ISP1181B D+ D- BIT CLOCK
1.5k RECOVERY
Supports 12 Mbit/s data rate I I I
High-speed parallel interface (11.1 Mbyte/s or 90 ns read/write cycle) o
) . A SoftConnect™ ANALOG PHILIPS MEMORY
Complies with ACPI, OnNow and USB power management requirements Tx/Rx SIE MANAGEMENT
™
GoodLink(tm) allows visual USB traffic monitoring, helping reduce field support and hotline costs. SoftConnect ~ provides an extra level of
peripheral control to the host connection. LazyClock keeps a very low clock frequency during suspend mode.
VOLTAGE
REGULATOR PARALLEL
AND DMA
. . INTERFACE
Applications
Digital camera
PDA SV00859
Printer
Modem
Router
Scanner
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USB peripherals

LOW-POWER USB PERIPHERAL

Type number| Package |speed modes| parallel I/F # of bits # endpoints | FIFO size | main supply |digital /O I/F| bus-powered | integrated
between HC voltage voltage voltage
and pP regulator

Related literature
Title

ISP1183 Low-power, low-pin-count USB interface device for portable applications (leaflet)

ISP1183 Firmware Programming Guide
ISP1183 PC Eval kit User's Guide
ISP1183 Microcontroller Eval Kit User's Guide

Features
ISP1183
Supports 12 Mbit/s data rate

Complies with ACPl, OnNow and USB power management requirements -- low suspend current and low-power operation

Integrated voltage regulator for bus-powered operation

I/O voltage range enables direct connection to battery-operated devices

Integrated clock multiplier PLL supports low-cost 6-MHz crystal

2462 bytes of multi-configuration FIFO memory
High-speed parallel interface (11.1 Mbyte/s or 90 ns read/write cycle)

Complies with ACPl, OnNow and USB power management requirements
GoodLink™ allows visual USB traffic monitoring, helping reduce field support and hotline costs. SoftConnect™ provides an extra level of

peripheral control to the host connection. LazyClock keeps a very low clock frequency during suspend mode.

ISP1183 block diagram

to and from USB 6 MHz

DP DM Vgyg ADF DGND
XTALT | XTAL2
INERE 6 7 5,22,25
33V Lt 48 MHz ISP1183 DMA to and from
.. OSCILLATOR HANDLER 19, 20, microcontroller
15 ® 23, 24,
SoftConnect| BIT CLOCK | 12 MHz 261029 [ g
RECOVERY W <:I> DATA[7:0]
A\ 1 ! INT_N
/\l: /1\’: 2
ANALOG <: o MEMORY mcro [ BUS CsN
MANAGEMENT CONTROLLER <:> R
Tx/Rx :‘) :> UNIT j‘> HANDLER ﬁ INTERFACE 1'6355\/\/(0 WR_N
- 4
LEVEL
SHIFTER - RD_N
- PADS 0
13 .
POWERON | INTEGRATED ENDPOINT VBUSDET_N
RESET internal RAM HANDLER 15
reset DACK
14 » DREQ
31
77777 WAKEUP
33V
L| voLtace @
REGULATOR | ~ T | | ?/ OO SUSPEND
16
fffff RESET_N
—1
i 12 21 18,30
004aaa288
AGND VREG(3V3) Vpp Vop(i0)
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Applications
Digital still camera
Digital video camera
Mobile phone

PDA

MP3 player

Why choose
Philips Semiconductors?

Peripheral

Order code

9397 750 11475
UM10043
UM10044
UM10050



http://www.semiconductors.philips.com/pip/ISP1183BS.html
http://www.semiconductors.philips.com/package/SOT617-1.html

Hi-Speed USB peripherals Peripheral

LOW-POWER, HI-SPEED USB PERIPHERALS

Type number| Package Other specs speed modes| CPU I/F # endpoints | main supply |digital I/O I/F| core voltage | bus-powered ISP1583 block diagram
q mode voltage voltage to/from USB 12 MHz s Dm® oREG DIoR
e Veus HDH CSO_N }JAO(S' DA2 DACK | DIOW
‘ XTAL1 XTAL2
3 4 55 58 57 21 (22 |62 |60 (17 |9 |10 [11 |12
ISP1583B SOT804-1 OTG SRP ATA/ATAPI  high-speed, full- generic & split 30Vto 36V 1.65Vto36V 1.8V Y (current < 8 cor
(HVQFN&64) speed bus modes 100 mA) 33V 1SP1583 14 NTRQ
15ke SoftConnect = anbier DMA INTERFACE 15 |ORDY()
wolt | L
ﬁ u 37 to 40,
h PHILIPS 421053 [ 16
Related literature prer o | seeeouse e S e el I T<:¢>wm
Title Order code o & L = BUS-GONFE!
d £ MODEO()
ISP1582/83 Low-power Hi-Speed USB interface devices with USB OTG support for portable applications (leaflet) 9397 750 11478 W ‘ ‘ W 173“— MODET
Control Pipe of ISP1582/83 (application note) AN10031 S o pe— T — eail s
Special Function Registers: Differences between ISP1581 and ISP1582/83 (application note) AN10032 RESETN RESET [ reset s L= CONTROLLER|© | <:wi> ADI7:0]
ISP1582 Programming Guide AN10033 analog " esN
) ) ) > oo y MICROCONTROLLER ALE/AO
Interfacing the ISP1582 to the Intel PXA250 Processor (application note) AN10038 e INTERFACE 19 AW NRD N
ISP1582/83 Firmware Programming Guide AN10039 o1 VOLTAGE |16y g SYSTEM 20 .
v, R ligital DS_N/WR_N
ISP1582/83 Clearing of the IN Buffer (application note) AN10045 e FEGULATORS supply | CONTROILER YIODULE. 15 READY()
ISP1582 PC Eval Kit (PCl) User's Guide UM10036 Lo o /O pad supply 1 o
ISP1583 Hi-Speed USB Split Bus Eval Kit User's Guide UM10038 13, 35,59 1,5 |32,56 64 63 Tze, 41,54
ISP1583 Hi-Speed USB Mass Storage Eval Kit User's Guide UM10039 ! \ 004aaa268
Veeve) Veen
ISP1582 Hi-Speed USB PCI Mass Storage Kit User's Guide UM10040 POND AGND oGt SUSPEND WAL et
ISP1582 PCI Mass Storage Kit Firmware Guide UM10042
ISP1582 WinCE 4.1 Accelent Development Setup User's Guide UM10047
ISP1582 WinCE 4.1 CEPC Development Setup User's Guide UM10049 ISP1582 block diagram
ISP1582/83 Mass Storage on WinCE 5.0 CEPC Development Setup (user manual) UM10056
Foat i “LE'H‘:‘W [ Why choose
eatures J 5 (] c . ?
ISP1582 Ll hk : Philips Semiconductors!
werls [wsrecouss] Zui]e
Supports 480 Mbit/s and 12 Mbit/s data rates ““Ei [ |osceven | paues g““m Y owratsel
Fall-back mode for Original USB operation . m., B
RESET N—T——| PO st NTEGRATED MicRO- oMo ] atral
supports Generic Mode on the CPU interface — l tes .h e
two supply voltages: a main voltage of 3.0V to 3.6V, and a digital I/O interface voltage of 1.65V to 3.6V - P a
ISP1583 m 5 3
Supports 480 Mbit/s and 12 Mbit/s data rates N SO S o P o

Fall-back mode for Original USB operation
supports Generic Mode and Split Bus on the CPU interface and also supports direct interface to any ATA/ATAPI device
two supply voltages: a main voltage of 3.0V to 3.6V, and a digital I/O interface voltage of 1.65V to 3.6V

Applications
Digital still camera
Digital video camera
Portable storage
PDA

MP3 player
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Hi-Speed USB hubs Hub

HI-SPEED USB HUBS

Type number Package # downstream ports main supply voltage
4 sy ISP1521 block diagram
ISP1521B SOT315-1] (LQFP80) high-speed, full-speed, low-speed 7 33V,5.0V g
upstream port 0 12 MHz
—
RPU  RREF  DMO DPO —|D|—
XTAL1 XTAL2
5 7 3 4 42 |43
H PLL
Related literature S R , Fow
Title Order code Voos ] 17,56 PHILIPS PIE PN ANALOG TRANSCEIVER le—»] BIT CLOCK t 12C-bus
. o 30,70 ORIGINAL USB RECOVERY 80
ISP152x Single-chip Hi-Speed USB Hub Controller (leaflet) 9397 750 10677 Voo HI-SPEED USB 12c-8US » SDA
ISP1520 Hi-Speed USB Hub Demo Board User Manual UM10014 Voo 2 i CONTROLLER| 79|, <~
ISP1521 Hi-Speed USB Hub Demo Board User Manual UM10011 :
TRANSACTION
TRANSLATOR HUB 40 RESET_N
PHILIPS SIE [—
1 CONTROLLER 78, oo
26,8, - HUB REPEATER ]
- ORIGINAL USB SUSPEND
Fea‘tu res }3; ;3 CONTROLLER HI-SPEED USB 1SP1521 :
44,47,
ISP1520, ISP1521 51,53 i i 1| aooc
. A ) anp —22 71 PORT AD
Supports 480 Mbit/s, 12 Mbit/s and 1.5 Mbit/s data rates | TG Loaie | CONTROLLER| 60|  \ooc
Fall-back mode for Original USB operation 31,69 T
. . . . . VREF(BVO) |
A simple I)C bus interface (master/slave) reads vendor ID, product ID, and configuration bits from an external microcontroller or an external three-state EEPROM R I S l_ - - .
PORT 1
ISP1520 E : POWER ; E [ POWER i
1 ANALOG SWITCH e o ANALOG SWITCH .
4 configurable ports ' | TRANSCEIVER OVERGURRENT | 1 1 ' | TRANSCEIVER OVERCURRENT | 1
1 | ORIGINAL UsB DETECTION " 1, | oRiGINALUSB DETECTION !
ISP1521 i | Hi-sPeED USB [ 14| HI-SPEED USB '
1 LINK LEDS e e LINK LEDS .
7 configurable ports ! ' L !
[ SR, PSP s P Ry T S SO R AUy AU AP DU PUDE AP N, SRS P U N I
19 20 |23 |ea|72 |73 48 49 |36 |37 |65 |66
v v v
DM1 DP1 PSW1_N] AMB1_N DM7 DP7 PSW7_N| AMB7_N
OC1_N GRN1_N OC7_N GRN7_N
downstream downstream downstream
port 1 port 2 to port 6 port 7 MLD710

Applications
Docking station
Internal hub

Legacy-free PCs and hub boxes
ISP1520 block diagram

Monitor hub
upstream port 0 2w
RPU  RREF OMO  DPO ]
SN choose
RN EEEE 0 ERE
p o '
B IHHips emiconductors
Voo 248 LIPS PIE ANALOG TRANSCEIVER BIT CLOCK 12C-bus .
.57 - ORIGINAL USB RECOVERY
e + HI-SPEED USB ‘caus P> SDA
Ves 4 L scL
812, TRANSACTION
TRANSLATOR a
TEST_HIGH ELED HUB - [~ RESET_N
‘7 PHILIPS SIE controLLeR e2l, oo
TEST Low —— N
610, HUB REPEATER ,
Taen, MINLHOST "ORIGINAL UsB s suseeno
CONTROLLER ~HISPEED USB
22,35, 1SP1520
40,42,
15,58,
58 I anoc
| ROUTING LOGIC {— NoOC
24,56
VREF(SVO) T I ]
e | I Hans R I T
H POWER POWER '
: STn NALOG S|}
H
v TRANSGEIVER OVERCURRENT TRANSGEIVER OVERCURRENT | '
1| -omiemaLuss DETECTION - ORIGINAL USB Seveoron | 1
' HI-SPEED USB + HI-SPEED USB '
H LK LEDS veieos | |
B v
A SR, S PR Ay Y S S s S A, A R N )
5 G5 " i (e 6 W w5 s (o o [5
¥ ¥ I T v+ T ¥ L
oM OP1 | PSWiN AMBIN OMe  DPa | PSWAN| AMBAN
OC1_N GRN1_N OC4 N GRN4_N
downstream downstream downstream
port 1 port 2 to port 3 port4 004aaatsd
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