CYPRESS CONFIDENTIAL

CY7C65640

!“l
¥

PRELIMINARY

||m

\‘l

7 CYPRESS

CY7C65640
TetraHub " High Speed USB Hub Controller

408-943-2600

e SanJose <+ CA 95134 -
January 17, 2001

Cypress Semiconductor Corporation + 3901 North First Street



CYPRESS CONFIDENTIAL

= = PRELIMINARY

== CY7C65640
=2 CYPRESS

TABLE OF CONTENTS
1.0 INTRODUCING TETRAHUB ™ ..ottt 3
2.0 TETRAHUB " FEATURES ....c.cviuitiieiteet et teeee ettt 4
.0 APPLICATIONS .oeiiiiiiiie ittt e e ettt e e e e e bbbttt ee e e e s s eb bbbt e ee e e e e e e ea b bbbt e e e e e e nbbbeeeeeeens 4
4.0 FUNCTIONAL OVERVIEW ...oiiiiiiiiii ittt ettt e e et e e e e e e bbb beeeeeeeas 4
R S = IS T =TT S 1= 4
4.2 Serial Peripheral INtEITACE ........oovviiii i e e e e e e e e e e e s e e e e e ee e e e annanas 4
= 1o = S 5
5.0 PIN ASSIGNMENTS ittt ettt e ettt e e e s s s e bbbt ee e e e e e s e bbb ae et ee e e bbbbeeeeeeeas 5
5.1 CY7CB5640 Pin DESCHPLIONS ...cieiiiiiiiiiie i e ie e et e s e e e ettt s e e e e e e e e ae et s e e e e eeeeeetntananseseeeeeernsnnnnnns 6
6.0 ABSOLUTE MAXIMUM RATINGS ..ottt ettt ettt ee e e e s nbbbbeeeae e e e e e 8
7.0 OPERATING CONDITIONS ..ottt ettt e e e sa bbbt e e e e e e s b e ae e e e e s e bbn e e eeeeens 8
8.0 DC CHARACTERISTICS ..ottt ettt e e s nb bbbt ee e e e s e e ea e e e ee e e e e e e bbbt e e eeeeens 8
9.0 AC ELECTRICAL CHARACTERISTICS ..ottt a b ee e e e e 9
LS I U ] 2 T I = U TS o T 1T 9
9.2 Serial Peripheral INTEITACE .......oocviiiiiii e e e e e e ae e e e e e e e ee e e reaneanas 9
10.0 ORDERING INFORMATION ..iititittieeeiiiaittiee ettt e sttt e e e e e s bbbt ee e e s e s ss b bbnsaeeeeeeeannee 10
11.0 PACKAGE DIAGRADMS ..ttt bbbttt e e e e e s e bbb et ee e e s e e st bneaeeeee e e e nee 10
12.0 DOCUMENT REVISION HISTORY ..ottt ee e ae e e e e e e ennes 11
LIST OF FIGURES
o U =00 = o Tod I 1= Vo > o 3
FIgure 5-1. PiN ASSIGNIMENT . it ee e s e et e e e et e e e e e e e e ee e bbb s e e e e aeeeeesaenn s aneeeas 5
LIST OF TABLES
Table 5-1. CY7CB5640 Pin DESCIIPLIONS ..iiiiiiiiiiiiii ittt e e ee et e e e e e e e e e e e e e e e eeeeresnnanns 6



CYPRESS CONFIDENTIAL

W

PRELIMINARY CY7C65640

—r
—
—
— .~
——
—
—
—
—
—

=2+ CYPRESS
1.0

Introducing TetraHub ™

Cypress's TetraHub™ is a high-performance standalone Universal Serial Bus (USB) hub controller, compliant with
USB Specification, Revision 2.0. Cypress's innovative ‘Tetra’ architecture provides four downstream USB ports and
four “Transaction Translators” (TT), making it the highest performance hub available. This self-contained device
features an integrated Serial Interface Engine, hub controller, hub repeater, four transaction translators, and USB
data transceivers. TetraHub is a fixed-function solution, requiring no firmware intervention, thereby reducing design
risk and development time. TetraHub can improve time-to-market in a number of USB 2.0 designs, including stan-

dalone hubs, motherboard hubs, and monitor hubs.

TetraHub is a self-powered USB 2.0 hub device. Power management for all downstream ports supports power-
switching and overcurrent detection with individual or ganged control. The four downstream ports support high-
speed (480-MHz signaling rate), full-speed (12-MHz signaling rate), and low-speed (1.5-MHz signaling rate)
devices. Four individual transaction translators have been implemented, providing full 12 MHz signaling perfor-
mance to each full-speed downstream port, whereas single transaction translator designs must split the full-speed
bandwidth between all USB 1.1 peripherals attached to the hub. TetraHub has a Serial Peripheral Interface (SPI)
communication block, allowing easy implementation in a number of USB hub applications, while also allowing for
user customization of vendor ID and product ID. Cypress has also integrated the 1.5kQ pull-up resistor on the D+
line required for connect/disconnect detection on the upstream USB port. TetraHub™ is available in a cost-effective

and space-saving 56-lead SSOP package.
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.0 TetraHub Features
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N

True Single-chip integrated USB 2.0 High Speed Hub

Features Transaction Translator per downstream port

— Highest performance design architecture (480 MHz signaling to downstream high-speed devices)

— Provides maximum performance for downstream Full/Low-speed devices. (12 MHz signaling for full-speed devices, 1.5
MHz for low-speed devices)

Default configuration provides true single-chip solution, or customer configurable from external EEPROM

4 Downstream Ports, each compatible with USB Low, Full and High Speed signalling

24 MHz External Crystal

Integrated D+ pull-up resistor on upstream USB port

Serial peripheral interface

Space-saving and cost-effective 56-pin SSOP package

3.0 Applications

The Cypress TetraHub High Speed Hub Controller is ideally suited to all USB 2.0 hub applications. In particular, the TetraHub is
ideal for integration with motherboards and within PC Base Units since the “Transaction Translator Per Port” (TTPP) architecture
is capable of providing complete 12 MHz bandwidth to each individual downstream port. In constrast, all downstream ports of the
conventional “Transaction Translator Per Hub” (TTPH) architecture must share a single 12-MHz bandwidth connection.

4.0 Functional Overview

4.1 USB Signaling Speed

Upstream, TetraHub operates at two of the three rates defined in the Universal Serial Bus Specification Revision 2.0. The speed
at which the hub operates depends upon whether the upstream connection is to a high-speed configured port or a full-speed
configured port. TheTetraHub operates at the same speed as the configuration of the parent port. If the parent port is configured
as:

» High-speed, the TetraHub operates at high-speed or at a signaling rate of 480 MHz

 Full-speed, the TetraHub operates at full-speed or at a signaling rate of 12 MHz

Through its downstream ports, TetraHub provides signalling at all three rates defined in the Universal Serial Bus Specification
Revision 2.0 based upon the downstream device characteristics:

 High-speed, with a signaling rate of at 480 MHz (only when the parent hub is high-speed configured)
* Full-speed, with a signaling rate of 12 MHz
» Low-speed, with a signaling rate of 1.5 MHz

4.2 Serial Peripheral Interface

The Serial Peripheral Interface is used by the TetraHub to obtain the Vendor ID (VID), Product ID (PID), and Device ID (DID) from
an external EEPROM during powerup. If the TetraHub reads a byte with a value of ‘OxDO0’ at address 0 over the SPI, then an
external EEPROM is present and the VID, PID, and DID are loaded from that EEPROM. The VID, PID, and DID are stored as

shown in the table below.
Table 4-1. EEPROM

Address Value

0 0xDO0
VID (LSB)
VID (MSB)
PID (LSB)
PID (MSB)
DID (LSB)
DID (MSB)

ol 0| B w| N~

If no EEPROM is detected, it uses a single internal VID/PID/DID combination (0x04B4, 0x8613, 0x0000).
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4.3 Reset

An input pin (RESET#) resets the chip. This pin has hysteresis and is active LOW. The PLL is considered stable approximately
200 psec (BUGBUG: need to check: RGR expects 5 ms, BBX says 5 ms is not an uncommon value) after V¢ has reached 3.3

volts. Typically, an RC network (R=100k, C=0.1uf) is used to provide the RESET# signal.

5.0 Pin Assignments

Figure 5-1 identifies all signals for the space-saving 56-pin SSOP package. The following pages describe the functions of the

individual pins.

1 JGND SPI_SD
(2 | OVR#[4]/PBJ[7] SPI_SCK
(3| PWR#[4]/PB[6] TEST
(2| OVR#[3]/PBI[5] RESET#
[ 5 | PWR#[3]/PB[4] vCC
[ 6 fvCC AMBER#[4]/PA[7]
7 IGND GREEN#[4]/PA[6]
8 | DD-[4] AMBER#[3]/PA[5]
9 | DD+[4] GREEN#[3]/PA[4]
(10 jvCC GND
(1 JGND vVCC
[C12 I DD-[3] AMBER#[2]/PA[3]
(13 I DD+[3] GREEN#[2]/PA[2]
@ JVvCC AMBER#[1]/PA[1]
15 | GND GREEN#[1]/PA[0]
[ 16 | DD-[2] GND
] pp+[2] CY7C65640 vee
18 JVvCC OVR#[2]/PBJ[3]
19 §GND PWR#[2]/PB[2]
(20 §DD-[1] OVR#[1]/PB[1]
(21 | DD+[1] PWR#[1]/PB[0]
(22 jvcc GND
(23 §GND vCC
(22 | D- BUSPOWER
(25 D+ SPI_SS/SLOWCLOCK
[z JVvCC GND
27  GND vCC
28 I XIN XOuT

a1l |o1] (a1 |G
w| [ || |

L 1S 0 G G 5 S G G GRS L

Figure 5-1. Pin Assignment

CY7C65640
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Table 5-1. CY7C65640 Pin Descriptions
Pin Number Name Type Default Description
6 VCC Power N/A Vcc. This signal provides power to the chip.
10 VCC Power N/A Vcc. This signal provides power to the chip.
14 VCC Power N/A V. This signal provides power to the chip.
18 VCC Power N/A Vcc. This signal provides power to the chip.
22 VCC Power N/A V. This signal provides power to the chip.
26 VCC Power N/A Vcc. This signal provides power to the chip.
30 VCC Power N/A V. This signal provides power to the chip.
34 VCC Power N/A Vcc. This signal provides power to the chip.
40 VCC Power N/A V. This signal provides power to the chip.
46 VCC Power N/A Vcc. This signal provides power to the chip.
52 VCC Power N/A V. This signal provides power to the chip.
1 GND Power N/A Ground. Connect to ground with as short a path as possible.
7 GND Power N/A Ground. Connect to ground with as short a path as possible.
11 GND Power N/A Ground. Connect to ground with as short a path as possible.
15 GND Power N/A Ground. Connect to ground with as short a path as possible.
19 GND Power N/A Ground. Connect to ground with as short a path as possible.
23 GND Power N/A Ground. Connect to ground with as short a path as possible.
27 GND Power N/A Ground. Connect to ground with as short a path as possible.
31 GND Power N/A Ground. Connect to ground with as short a path as possible.
35 GND Power N/A Ground. Connect to ground with as short a path as possible.
41 GND Power N/A Ground. Connect to ground with as short a path as possible.
47 GND Power N/A Ground. Connect to ground with as short a path as possible.
24 D- 1/10/Z2 4 Upstream D- Signal. Connect to USB D- through a 24Q resistor.
25 D+ 1/10/Zz 4 Upstream D+ Signal. Connect to USB D+ through a 24Q resistor.
28 XIN Input N/A Crystal Input. Connect this signal to a 24-MHz parallel-resonant, fun-
damental mode crystal and 22—-33 pF capacitor to GND.
29 XOUT Output N/A Crystal Output. Connect to a 24-MHz parallel-resonant, fundamental
mode crystal and 22—-33 pF capacitor to GND.
53 RESET# Input N/A Reset Input Active low reset signal.
33 BUSPOWER Input N/A Vbus input. Connect to upstream V.
32 SPI_SS/ I/0 N/A SPI Slave Select and External Oscillator. Connect to SS pin of the
SLOW-CLOCK EEPROM, to V. with 10 kQ resistor, and to GND with 1 nF capacitor.
56 SPI_SD I/0/1Z Z SPI Dataline. Connect to GND with a 10 kQ resistor and to the SPI_SD
pin of the EEPROM
55 SPI_SCK 1/0/Z 1 SPI Clock. Connect to EEPROM SCK pin.
54 TEST I N/A Test Pin. Connect to ground.
DOWNSTREAM PORT 1
20 DD-[1] I/10/1Z V4 Downstream D- Signal. Connect to Portl D- through a 24Q resistor.
21 DD+[1] I/10/1Z z Downstream D+ Signal. Connect to Portl D+ through a 24Q resistor.
43 /AMBER([1] O/z 4 LED Driver output for Amber LED for Port Indicator support. Active LOW.
42 /GREEN[1] 0o/z 4 LED Driver output for Green LED for Port Indicator support. Active LOW.
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Pin Number Name Type Default Description
37 /OVR[1] I I Overcurrent condition detection input. Active LOW.
36 /PWR[1] o/z Z Power Switch driver output . Active LOW.
DOWNSTREAM PORT 2
16 DD-[2] I/10/1Z z Downstream D- Signal. Connect to Port2 D- through a 24Q resistor.
17 DD+[2] I/10/1Z z Downstream D+ Signal. Connect to Port2 D+ through a 24Q resistor.
45 /AMBER[2] O/z z LED Driver output for Amber LED for Port Indicator support. Active LOW.
44 /GREEN][2] 0/z Z LED Driver output for Green LED for Port Indicator support Active LOW.
39 /OVR[2] I I Overcurrent condition detection input. Active LOW.
38 /PWR[2] o/z Z Power Switch driver output. Active LOW.
DOWNSTREAM PORT 3
12 DD-[3] I/10/1Z V4 Downstream D- Signal. Connect to Port3 D- through a 24Q resistor.
13 DD+[3] I/10/1Z V4 Downstream D+ Signal. Connect to Port3 D+ through a 24Q resistor.
49 /AMBER[3] O/z 4 LED Driver output for Amber LED for Port Indicator support. Active LOW.
48 /GREEN[3] 0/z 4 LED Driver output for Green LED for Port Indicator support. Active LOW.
/OVR][3] I I Overcurrent condition detection input. Active LOW.
/PWR[3] o/z Z Power Switch driver output . Active LOW.
DOWNSTREAM PORT 4
DD-[4] I/10/1Z z Downstream D- Signal. Connect to Port4 D- through a 24Q resistor.
DD+[4] I/10/1Z 4 Downstream D+ Signal. Connect to Port4 D+ through a 24Q resistor.
51 /AMBER[4] O/z 4 LED Driver output for Amber LED for Port Indicator support. Active LOW.
50 /GREEN[4] 0o/z 4 LED Driver output for Green LED for Port Indicator support. Active LOW.
/OVR[4] I I Overcurrent condition detection input. Active LOW.
/PWR[4] o/z Z Power Switch driver output . Active LOW.
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6.0 Absolute Maximum Ratings

STOrAGE TEMPEIALUIE .....eeii ettt iee ettt ettt ettt e e es et ee e ea ket e e e ek e et e e e e ean e se e e e ean et e e e be et ee s e bnneeeeeaenreneean —65°C to +150°C
Ambient Temperature With POWET SUPPIIEA ........ocoi it st e e e e e e st aee e s atte et aes e steaeaesanaens 0°C to +70°C
Supply Voltage t0 GroUNG POTENTIAL........ccoiiirieiee ettt et ee e e st reae e s ate e e e s esttsaeeaeesassteaesesassseaeaesannseaeaesann —0.5V to +4.0V
(D TO (oo 10 /o] | r=To [T (o AN YA o o ISP RPPSP —0.5V to Vcc+0.5V

DC Voltage Applied to Outputs in High Z State -0.5V to Vcc+0.5V
Power Dissipation
Static Discharge Voltage
(I Lo g U o O U ¢ =Y o | PSPPI

MAX OULPUL SINK CUITENE ...t ittt ettt e e e e st e e e s ettt e ees e et et ee s et see e een et bt eeeenas s beeaeeas s teeaeasastnbaeaeensnnseaneenns TBD mA

7.0 Operating Conditions

Ta (Ambient TEMPErature UNGEE BIBS) ......uviitiei ittt ettt ettt ettt e st ss e e s st e e bt e e ean e e s sbeeeennaeaannnee s 0°C to +70°C
SUPPIY VOIBGE ...ttt ettt et a ekt e et eeh et e 41 he e ettt £ en s e e eE e e e bt een bt e eh e et e ennns +3.0V to +3.6V
(1o 10 oo IV o] | = To [ T TSRO PP PPPTPPPPPPI ov
Fosc (Oscillator or Crystal FreqQUENCY) .......cuvveiiiieiniieis e 24 MHz + 0.05%, parallel resonant, fundamental mode

8.0 DC Characteristics

Parame-

ter Description Conditions Min. Typ. Max. Unit
Vee Supply Voltage 3.0 3.6 \%
ViH Input High Voltage 2 5.25 \%
ViL Input Low Voltage -0.5 0.8 \
I Input Leakage Current 0< V|n < Vee +10 HA
VoH Output Voltage High louT =4 MA 2.4 \Y
VoL Output Low Voltage louT = —4 MA 04 \Y
loH Output Current High 4 mA
loL Output Current Low mA
CiN Input Pin Capacitance 10 pF
Isusp Suspend Current TBD 500 HA
lcc Supply Current Operating, upstream bus connected TBD mA
USB Transceiver
RpH Output Impedance (HIGH state) 41 45 49 Q
RpL Output Impedance (LOW state) 41 45 49 Q
li Input Leakage Current Vee=3.6V; V| =5.5V or GND; not for 0.1 5 HA

10 pins
loz Three-State Output OFF-State Vi=VigorV. +10 HA
Current Vo =Vccor GND
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AC Electrical Characteristics

9.0
Both the upstream USB transceiver and all four downstream transceivers are fully compliant with the requirements of the USB
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USB Transceivers

9.1
Specification, Rev 2.0
9.2 Serial Peripheral Interface

Parameter Description Conditions Min. Typ. Max. Unit
Clock Rise/Fall Time - 500 ns

Clock Frequency - 600 MHz

Data Set-up Time 50 - ns

Hold Time 100 ns
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Ordering Information

Ordering Code Package Type
CY7C65640-PVC

CY3688
Document #: 38-01109-**

56 SSOP
TetraHub™ Evaluation Kit

11.0 Package Diagrams
The TetraHub is available in a space-saving 56-pin SSOP package

56-Lead Shrunk Small Outline Package O56

=020
?

0420
0292
0299 DIMENSIONS IN INCHES MIN.
MAX.

T T o

0.720
0.730
Jr SEATING PLANE
/ 0.005
. 0.010
GAUGE PLANE | [ //\ /L\E
U‘—ng L% 7‘
51-85062-C
12.0 Document Revision History
Document Title: High Speed (480 MBS) USB HUB Controller IC
Document Number: 38-01109
DESCRIPTION OF
REV. ECN NO. ISSUE DATE ORIG. OF CHANGE CHANGE
** 3063 12/4/00 CKK New Data Sheet

© Cypress Semiconductor Corporation, 2001. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.




