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Architecture Overview

The Block Diagram on page 2 shows the HX3 architecture. HX3
consists of two independent hub controllers (SS and USB 2.0),
the Cortex-M0 CPU subsystem, an 12C interface, and port
controller blocks.

SS Hub Controller

This block supports the SS hub functionality based on the
USB 3.0 specification. The SS hub controller supports the
following:

m SS link power management (UO, U1, U2, U3 states)
m Full-duplex data transmission

USB 2.0 Hub Controller

This block supports the LS, FS, and HS hub functionalities. It
includes the repeater, frame timer, and four transaction trans-
lators.

The USB 2.0 hub controller block supports the following:
m USB 2.0 link power management (LO, L1, L2, L3 states)
m Suspend, resume, and remote wake-up signaling

m Multi-TT (one TT for each DS port)

CPU

The ARM Cortex-M0 CPU subsystem is used for the following
functions:

m System configuration and initialization

m Battery charging control

m Vendor-specific commands for the USB-to-12C bridge
m String-descriptor support

m Suspend status indicator

m Shared Link support in embedded systems

Document Number: 001-73643 Rev. *P

I2C Interface
The I°C interface in HX3 supports the following:

m 12C Slave, Master, and Multi-master configurations
o Configure HX3 by an external I2C master in 12C slave mode
o Configure HX3 from an 12C EEPROM
o Multi-master mode to share EEPROM with other I2C masters

m In-System Programming of the 1°C EEPROM from HX3's
US port

Port Controller

The port controller block controls DS port power to comply with
the BC v1.2 and USB 3.0 specifications. This block also controls
the US port power in the ACA-Dock mode. Control signals for
external power switches are implemented within the chip. HX3
controls the external power switches at power-on to reduce
in-rush current.

The port controller block supports the following:

m Overcurrent detection

m SS and USB 2.0 port indicators for each DS port
m Ganged and individual power control modes

m Automatic port numbering based on active ports

Applications

m Standalone hubs

m PC and tablet motherboards
m Docking station

m Hand-held cradles

m Monitors

m Digital TVs

m Set-top boxes

m Printers

Page 4 of 42
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Product Features

Shared Link
Figure 1. Application of Shared Link in a Notebook
Example: Shared Link Provides Six USB Ports in a Notebook
Notebook PC
Motherboard USB 3.0 USB 2.0
Camera WiFi Module
ss
(internal) 4 usB20 12
usB3.0f 6
= DS4
§ é USB 3.0
PC J
Chipset § %’ HX3
] USB 3.0

ss USB 2.0
(internal)

USB 3.0
Card Reader

Shared Link is a Cypress-proprietary feature that enables a
USB 3.0 port to be split into an embedded SS port and a
standard USB 2.0 port. Shared Link enables a maximum of eight
DS ports from a four-port USB 3.0 hub.

For example, if one of the DS ports is connected to an embedded
SS device, such as a USB 3.0 camera, HX3 enables the system
designer to reuse the USB 2.0 signals of that specific port to
connect to a standard USB 2.0 port. Figure 1 shows how Shared
Link can be used in an application.

Figure 2. DS Port VBUS Control in Shared Link

HX3
USB 3.0 DS Port
SuperSpeed USB 2.0
PHY PHY
J] Z
VBUS | 9, E % % VBUS
z [X| X Q| =2
o |zl |E o|lol 2
n 0| © o
¢ a 0| | 5
> a
o
@n
a
Embedded Removable
SuperSpeed USB 2.0
Device Device

The Shared Link mode requires a separate VBUS control for the
removable USB 2.0 device and the embedded SS device.
Figure 2 shows the VBUS control implementation.

To ensure that the embedded SS device does not fall back to
USB 2.0 operation, an external power switch is required. This
switch is controlled by HX3, which generates an output signal
called DSx_VBUSEN_SL. This signal controls the VBUS for the
embedded device.

Document Number: 001-73643 Rev. *P

USB 3.0 Port Split Into SS Port and Standard USB 2.0 Port

Standard
USB 2.0 Port

Internal
SS Port

+X1SS
-d
+d

USB 3.0 Port

DSx_PWREN is another output signal generated by HX3 and
controls VBUS for the removable USB 2.0 device. For example,
when an overcurrent condition occurs, DSx_PWREN turns off
the port power.

Ghost Charge

Ghost Charge is a Cypress-proprietary feature for charging USB
devices on the DS port when the US port is not connected to a
host. For example, in a docking station with HX3 as shown in
Figure 3, when the laptop is undocked, HX3 will emulate a
dedicated charging port (DCP) to provide charge to a phone
connected on a DS port.

Figure 3. Ghost Charge

Power to Smartphone
(HX3’s Downstream Port)

— USB Cable

Notebook PC
Undocked

Charge a smartphone without docking the notebook

Page 6 of 42
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When the US port is disconnected from the host, HX3 detects if
any of the DS ports are connected to a device requesting
charging. It determines the charging method and then switches
to the appropriate signaling based on the detected charging
specification as shown in Figure 4. The hub either emulates a
USB-compliant dedicated charging port by connecting DP and
DM (see the BC v1.2 specification) or other supported
proprietary charging schemes.

Figure 4. Ghost Charge Implementation in HX3

HX3 DS PORT
Other
. BCv1.2
Charging Scheme
Scheme
\ [
Charging
Scheme
Detector
T T 1
AL
g L3
& = E Power x
o | . >
x Switch e}
a o
vBUS A&
Wall Charger Battery
Detector Charger
USB Battery-Powered Device

Ghost Charge is enabled by default and can be disabled through
configuration. Refer to Configuration Options on page 24.

Vendor-Command Support

HX3 supports vendor-specific requests and can also enumerate
as a vendor-specific device. The vendor-specific request can be
used to (a) bridge USB and I2C and (b) configure HX3. This
feature can be used for the following applications:

m Firmware upgrade of an external ASSP connected to HX3
through USB

m In-System programming (ISP) of an EEPROM connected to
HX3 through USB

Note

ACA-Dock Support

In traditional USB topologies, the host provides VBUS to enable
and charge the connected devices. For OTG hosts, however, an
ACA-Dock provides VBUS and a method to charge the host.
HX3 supports the ACA-Dock standard (see BC v1.2 specifi-
cation) by integrating the functions of the adapter controller.

Figure 5 shows the ACA-Dock system. If the ACA-Dock feature
is enabled, HX3 turns on the external power switch to drive
VBUS on the US port. To inform the OTG host that it is connected
to an ACA Dock, the ID pin is tied to ground using a resistor
RID A as shown in Figure 5. The ACA-Dock feature can be
disabled using the Configuration Options on page 24.

For example, a BC v1.2 compliant phone such as a Sony Xperia
(neo V) can be docked to a HX3-based ACA-Dock system. The
phone acts as an OTG host and the ACA-Dock charges the
phone connected to the US port while also powering the four DS
ports.

Figure 5. ACA-Dock Support

VBUS
Power
Source

5V

Power |US_PWREN L

Switch

[T

VBUS
To US OTG

- RID_A
Enabled Device -
V% o [H

VBUS
e

Micro A Plug = PCB

3. 124 kQ is the recommended RID_A value as per BC v1.2 specification, but some portable devices use custom RID_A values.

Document Number: 001-73643 Rev. *P
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Figure 8. HX3 100-Ball BGA Pinout for CYUSB3302
A1 A2 A3 Ad A5 AG A7 AB AD A10
NC NC NC AVDD33 | DS2 oM | Ds2 DP | AvDD33 | us DM | UsS DP | AVDD12
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
NC NC NC VDD_I0 VSS AVDD33 NC NC NC DVDD12
C1 C2 C3 Ca C5 C6 C7 C8 Co C10
US_TXM NC NC NC NC VSS DS1 DP | DS1 DM | AVDD12 | DS1_RXM
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
US_TXP NC NC bvbbiz | vss bvbbiz | vss DvDD12 | vsSs | DS1 RxP
E1 E2 E3 E4 E5 EG E7 Es E9 E10
RREF_US
DVDD12 ¥ NC NG xTLIN | xtLout| vbo o Jost Txm| vss DVDD12
F1 F2 F3 ¥4 F5 F6 F7 F8 Fo F10
Us.RxM | vss AVDD33 MOE[E]—SE DVDD12 OVRRCUR RESETN | Ds1_TxP | AvDD12 | DS2 RXP
G1 G2 G3 Ga G5 G6 G7 Go GO G10
us_RxP | vBUs_ Ds | sUSPEND RES§1RVE MOE[%]—SE vop 10 | PwR EN Ji2c pAaTA] vss | Ds2 Rxwm
H1 2 H3 14 H5 Ho6 H7 18 Ho H10
AvDD12 | VBUS US VDDS—EEFU RESE')EZRVE RREF ss| vss [|obs2 mxm | ps2 TxP NG AVDD12
N 92 73 74 J5 76 37 78 79 710
VSS AVDD12 VSS GPIO NC 12C_CLK NC NC VSS NC
K1 K2 K3 Ka K5 K6 K7 K8 Ko K10
NC NC DVDD12 NC NC NC NC NC DVDD12 NC

Document Number: 001-73643 Rev. *P
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Figure 9. HX3 100-Ball BGA Pinout for CYUSB3304

A1 A2 A3 Ad A5 AG A7 AB AD A10
NC DS4 DM | Dsa pP | AvDD33 | Ds2.bM | Ds2 oP | AvDD33 | Us. oM | Us DP [ AVDD12
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
NC NC NC VDD_I0 VSS AVDD33 NC NC NC DVDD12
C1 C2 C3 Ca C5 C6 C7 C8 Co 10

US_TXM NC NC DS3 DP | Ds3 DM [ vss DS1 DP | DS1 DM | AVDD12 | DS1_RXM
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

US_TXP NC NC bvbbiz | vss bvbbiz | vss DvDD12 | vsSs | DS1 RxP
E1 E2 E3 E4 E5 EG E7 Es E9 E10

RREF_US

DVDD12 ¥ NC NG xTLIN | xtLout| vbo o Jost Txm| vss DVDD12
F1 F2 F3 ¥4 F5 F6 F7 F8 Fo F10

Us.RxM | vss AVDD33 MOE[E]—SE DVDD12 OVRRCUR RESETN | Ds1_TxP | AvDD12 | DS2 RXP
G1 G2 G3 Ga G5 G6 G7 Go GO G10

us_RxP | vBUs_ Ds | sUSPEND RES§1RVE MOE[%]—SE vop 10 | PwR EN Ji2c pAaTA] vss | Ds2 Rxwm
H1 2 H3 14 H5 Ho6 H7 18 Ho H10

AvDD12 | VBUS US VDDS—EEFU RESE')EZRVE RREF ss| vss [|obs2 mxm | ps2 TxP NG AVDD12
N 92 73 74 J5 76 37 78 79 710
VSS AVDD12 VSS GPIO NC 12C_CLK NC NC vss [ Ds3 RXM
K1 K2 K3 Ka K5 K6 K7 K8 Ko K10

DS4_TXP | Ds4 Txm | DVDD12 | Ds4 RxP [ Ds4 RxM [ NC DS3_TXP | Ds3 TxM | DVDD12 | DS3_RXP

Document Number: 001-73643 Rev. *P
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Table 2. 68-Pin QFN, 100-Ball BGA Pinout for CYUSB3302 and CYUSB3304 (continued)

Pin Name Type | 68-QFN Pin#t | 100-BGA Description
CYUSB3302 | CYUSB3304 Ball #

RESERVED1 110 21 G4 This pin must be pulled HIGH using a 10 kQ to VDD _10.
RESERVED2 | 22 H4 This pin must be pulled HIGH using a 10 kQ to VDD _10.
| ModeSelectClockandRest |
MODE_SEL[0] | 23 G5 Device operation mode select bit O; refer to Table 5 on page 24
MODE_SEL[1] | 24 F4 Device operation mode select bit 1; refer to Table 5 on page 24

XTL_OUT A 54 E6 Crystal out
XTL_IN A 55 E5 Crystal in
RESETN | 31 F7 Active LOW reset input
12C_CLK I/0 32 Jé 1°C clock
12C_DATA 110 33 G8 1°C data

Hub suspend status indicator. This pin is asserted if both the
SS and USB 2.0 hubs are in the suspend state and is
SUSPEND Vo 20 G3 de-asserted when either of the hubs comes out of the suspend

state.

1.2 V normal operation, 2.5 V for programming. Customers

VDD_EFUSE PWR 19 H3 should connect to 1.2 V.
10, 16, 34, 46, | A10, C9, F9,
AvVDD12 PWR 52 53 H1, H10, J2 1.2 V analog supply
B5,C6,D5, D7,
GND PWR 40 D9,E9,F2,G9, |GND pin
H6, J1, J3, J9
B10, D4, D6,
DVDD12 Pwr |13 713 27. | pg E1, E10, 1.2V core supply
’ ’ F5, K3, K9
VBUS _US PWR 17 H2 This pin must be connected to VBUS from US port
This pin is used to power the Apple-charging circuit in HX3.
VBUS DS PWR 18 G2 For BC v1.2 compliance testing, connect pin to GND. For
normal operation, connect pin to local 5 V supply.
AVDD33 PWR | 4,56, 61,66 |A4, A7,B6, F3|3.3 V analog supply
VDD_IO PWR 28 B4,E7,G6 |3.3V I/O supply

Connect pin to a precision resistor (6.04 kQ2 +1%) to generate

RREF_USB2 A 2 E2 a current reference for USB 2.0 PHY.
RREF SS A 26 H5 Connect pin to a precision resistor (200 Q £1%) for SS PHY
- termination impedance calibration.

Note
4. These pins are Do Not Use (DNU); they must be left floating.

Document Number: 001-73643 Rev. *P Page 13 of 42
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Figure 13. HX3 100-Ball BGA Pinout for CYUSB3314, CYUSB332x

Al A2 A3 A4 A5 A6 AT A8 A9 A10
DS3_PWR

5 ps4 oM | ps4 pp | avop33 | ps2 om | ps2 pp | avopss | us.om | us b | Aavbpi2

B1 B2 B3 B4 B5 B6 B7 BB B9 B10
DS2_OVR [ DS2_PWR [ DS3_AVB DS3_OVR | DS3_GRE | DS3_LED

G - = voo_io | vss | avopss [P 2N ss | pvoor2

ci C2 C3 ca C5 C6 c7 Cs Co 10
US_TXM DSL—QMB DS%;ED ps3 pP | ps3 pm | vss ps1 pP | bs1.pm | Avbb12 | DSt Rxm

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
us_xp | PSTLED IPSTOREL pypp12 | vss | pvopi2 | vss | ovopiz | vss | psi_rxp
__________

E1 E2 E3 E4 E5 E6 E7 ES E9 E10
pvpp12 | RREF-US | DSZOREFDSZAMBY w1 v | xti_out | voo_io |osimxm| vss | ovopiz
F1 F2 F3 F4 F5 F6 F7 F8 Fo F10
us.RXxM | vss AVDD33 MOE[E]—SE DVDD12 D%“U—SF\{/ RY rReseTn | pst1 7xP | Avbp12 | Ds2 rxpP
G G2 G3 G4 G5 G6 G7 G8 Go G10
us_RxP | vBus_bs | suspenp | RESERVE MOE[%]—SE voo_to |PSFWRE e pata| vss | ps2_rxwm
H1 H2 H3 Ha H5 Ho H7 Hg HO H10
AvDD12 | VBUS_US VD%—EEFU DS4§§ED RREF ss| vss [|bs2 1xm | ps2 txp DS4E—,\?RE AVDD12
o 32 73 34 35 J6 37 38 79 710

DS4_AMB | US_PWR DS1_PWR [ DS1_OVR
vss | awop12 | vss A 4 12C_CLK = A vss | Ds3_Rxm
K1 K2 K3 Ka K5 K6 K7 K8 Ko K10
Ds4_TxP | psa_txm | pvop12 | psa_rxp | Dsa_rxm | US;2ERC | psa_xp | ps3_Txm | pvob12 | DS3_RxP

Document Number: 001-73643 Rev. *P
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Table 4. 88-Pin QFN, 100-Ball BGA Pinout for CYUSB331X and CYUSB332X (continued)

Pin Name
CYUSB3314
CYUSB3324 | Type | Pin# Ball# Description
CYUSB3312
CYUSB3326
CYUSB3328
DS2_RXP | 55 F10 SuperSpeed receive plus
DS2_RXM | 54 G10 SuperSpeed receive minus
DS2_TXP (0] 51 H8 SuperSpeed transmit plus
DS2 TXM (0] 52 H7 SuperSpeed transmit minus
DS2 DP I/0 76 A6 USB 2.0 data plus
DS2 DM 1/0 77 A5 USB 2.0 data minus
DS2_OVRCURR I 1 B1 Overcurrent detect input for DS2 port
DS2_PWREN[7] \(BQS_ power enable output for DS2 port. When the port is disabled, this
pin is in tristate.
I/0 86 B2
DS2_CDP_ENI This pin is called DS2_CDP_EN in the pin-strap configuration mode.
DS2_AMBER!"] LED_AMBER output for DS2 port
I/0 5 E4 ispini i in- 3 i
NON_REMOVABLE[O][8] 'rl;:;zgln is called NON_REMOVABLE[Q] in the pin-strap configuration
DS2_GREEN!"] CYUSB3312/3314/3324: LED_GREEN output for DS2 port
DS2_VBUSEN_SL] 1o 6 E3 CYUSB3326/3328: VBUS power enable output for SS port 2
NON_REMOVABLE[1][8] 'Ir;]l':)izé)in is called NON_REMOVABLE[1] in the pin-strap configuration
DS2_LED_ssl /o 84 3 LED_SS output for DS2 port
PWR_EN_SEL! This pin is called PWR_EN_SEL in the pin-strap configuration mode.
NC DS3 RXP | 45 K10 SuperSpeed receive plus
NC DS3_RXM | 46 J10 SuperSpeed receive minus
NC DS3_TXP 0] 48 K7 SuperSpeed transmit plus
NC DS3_TXM 0] 49 K8 SuperSpeed transmit minus
NC DS3_DP I/0 79 Cc4 USB 2.0 data plus
NC DS3_DM I/0 78 C5 USB 2.0 data minus
CYUSB3314/3324/3326/3328: Overcurrent detect input for DS3 port
DS3_OVRCURR ' 65 B7 | cyUsB3312: This pin must be pulled HIGH using a 10 kQ to VDD._IO.
171 VBUS power enable output for DS3 port. When the port is disabled, this
DS3_PWREN /O 87 A1 pin is in tristate.
DS3_CDP_ENI This pin is called DS3_CDP_EN in the pin-strap configuration mode.
DS3_AMBERL!"] LED_AMBER output for DS3 port
1/0 85 B3
VID_SEL[2]® This pin is called VID_SEL[2] in the pin-strap configuration mode.

Notes
7. This pin can be configured as a GPIO using custom firmware. For information contact www.cypress.com/support.
8. For pin-strap configuration details, refer to Table 6 on page 25.

Document Number: 001-73643 Rev. *P Page 21 of 42
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System Interfaces

Upstream Port (US)

This port is compliant with the USB 3.0 specification and includes
an integrated 1.5 kQ pull-up and termination resistors. It also
supports ACA-Dock to enable charging an OTG host connected
on the US port.

Downstream Ports (DS1, 2, 3, 4)

DS ports are compliant with the USB 3.0 specification and
integrate 15 kQ pull-down and termination resistors. Ports can
be disabled or enabled, and can be set to removable or
non-removable options. BC v1.2 charging is enabled by default
and can be disabled on each DS port using the configuration
options (see Configuration Options).

Communication Interfaces (1°C)

The interface follows the Inter-IC Bus specification, version 3.0,
with support for the standard mode (100 kHz) and the fast mode
(400 kHz) frequencies. HX3 supports I2C in the slave and master
modes. The I12C interface supports the multi-master mode of
operation. Both the SCL and SDA signals require external
pull-up resistors based on the specification. VDD_IO for HX3 is
3.3V and it is expected that the 12c pull-up resistors will be
connected to the same supply.

Oscillator

HX3 requires an external crystal with a frequency of 26 MHz and
an accuracy of +150 ppm in parallel resonant, fundamental
mode. The crystal drive circuit is capable of a low-power drive
level (<200 pW). The crystal connection to the XTL_OUT and
XTL_IN pins is shown in Figure 14.

Figure 14. Crystal Connection
26 MHz

10 pF 1o pF

GPIOs

HX3 GPIOs are used for overcurrent sensing, controlling
external power switches, and driving LEDs. These pins can sink
up to 4 mA current each. GPIOs also enable pin-straps for input
configuration. Refer to Table 6 for more details.

Power Control

The PWR_EN[1-4] and OV_CURR][1-4] pins interface HX3 to
external power switches. These pins are used to control power
switches for DS port power and monitor overcurrent conditions.
The power switch polarity and the power control mode (individual
and ganged) can be changed using the configuration options.

Reset

HX3 operates with two external power supplies, 3.3 Vand 1.2 V.
There is no power sequencing requirement between these two
supplies. However, the RESETN pin should be held LOW until
both these supplies become stable.
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The RESETN pin can be tied to VDD _IO through an external
resistor and to ground (GND) through an external capacitor
(minimum 5 ms time constant), as shown in Figure 15. This
creates a clean reset signal for power-on reset (POR).

HX3 does not support internal brown-out detection. If the system
requires this feature, an external reset should be provided on the
RESETN pin when supplies are below their valid operating
ranges.

Figure 15. Reset Connection
VDD_IO

10 kQ
RESETN

1.5 yF

Configuration Mode Select

Configuration options are selected through the MODE_SEL pins
and the pin-strap enable pin (PIN_STRAP). After power-up,
these pins are sampled by an on-chip bootloader to determine
the configuration options (see Table 5).

Table 5. HX3 Boot Sequence

MODE | MODE . .
SEL[1] | SEL[0] HX3 Configuration Modes
0 0 Reserved. Do not use this mode.
1 1 Internal ROM configuration
0 1 I°C Master, read configuration from 1°C
EEPROM
I°C Slave, configure from an external 1°c
1 0 *
Master

" Download Cypress-provided firmware from www.cypress.com/hx3.

Configuration Options
HX3 can be configured by using one of the following:

m eFuse (one-time programmable memory)
m Pin-Strap (read configuration from dedicated pins at power on)
m External IC slave such as an EEPROM

m External 12C master

The 12C master/slave configuration overrides the pin-strap
configuration. Pin-straps override the eFuse configuration, and
the eFuse configuration overrides the internal ROM
configuration.

eFuse Configuration

HX3 contains eFuses, which are OTP elements on the chip that
can be electrically blown. The eFuses are read by the bootloader
to determine the customer-specific configurations. eFuse
programming is supported only at factory and distributor
locations where programming conditions can be controlled.
eFuse programming is supported under the following conditions:
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’c Configuration

When enabled for I2C configuration through the MODE_SEL
pins (See Table 5 onzpage 24), HX3 can be configured as an 1°c
master or as an |“C slave. HX3’'s configuration data is a
maximum of 197 bytes and HX3'’s firmware is 10 KB. Note that
HX3'’s firmware also includes configuration settings.

HX3 as I°C Master

HX3 reads configurations from an external 2C EEPROM with
sizes ranging from 16 to 64 KB. An example of a supported
EEPROM is 24L.C128. Based on the contents of the bSignature
and bimageType fields in Table 7 on page 26, HX3 performs one
of the following actions:

m Loads custom configuration settings from the EEPROM when
bSignature is “CY” and bimageType is 0xD4.

m Loads the Cypress-provided firmware from the EEPROM when
bSignature is “CY” and bimageType is 0xBO0. This firmware also
includes configuration settings.

m If bSignature # “CY”, HX3 enumerates in the vendor-specific
mode.

The contents of the EEPROM can be updated with the

easy-to-use Cypress Blaster Plus tool. Blaster Plus is a

Table 7. EEPROM Map

GUI-based tool to configure HX3. This tool allows to do the
following:

m Download the Cypress-provided firmware from a PC via HX3's
US port and store it on an EEPROM connected to HX3’s 12c
port.

m Read the configuration settings from the EEPROM. These
settings are displayed in the Blaster Plus GUI. Modify settings
as required.

m Write back the updated settings on to the EEPROM. In addition,
an image file can be created for external use.

The Blaster Plus tool, user guide, and the Cypress-provided
firmware are available at www.cypress.com/hx3.

HX3 as I2C Slave

An external 12C master can program the configuration settings
into HX3 according to the EEPROM map in Table 7 on page 26.
Alternatively, the HX3 firmware (<10 KB), which includes config-
uration settings, can also be programmed. It is recommended to
use the Blaster Plus tool to create the HX3 firmware or configu-
ration image file. HX3’s I2C slave address needs to be provided
while creating the image file. Refer to Table 6 for HX3's 12C slave
address.

I2C Offset| Bits Name Default Description

0 7:0 |bSignature LSB (“C”) 0x43 |The first byte of the 2-byte signature initialized with “CY” ASCII
text.

When the signature is not valid, the hub enumerates as a
vendor-specific device.

1 7:0 |bSignature MSB (“Y”) 0x59 |The second byte of the 2-byte signature initialized with “CY”
ASCII text. When the signature is not valid, the hub enumerates
as a vendor-specific device.

2 7:6 |blmageCTL b’00 |Reserved

5:4 |I°C Speed b’11  |b’01: 400 kHz
b’11: 100 kHz

3:1 |blmageCTL b’000 |Reserved

0 |blmageCTL 0 0: Execution binary file
1: Data file

3 7:0 |blmageType 0xD4 |0xD4: Load only configuration
0xBO0: Load firmware boot image
All other bimageType will return an error code.

4 7:0 |bD4Length 40 bD4Length is defined in bytes as the length from offset 5.

I2C offset bytes 0—4 are the header bytes.
bD4Length = 6: Only update VID, PID, and DID
bD4Length = 18: Configuration options (no PHY trim)
bD4Length = 40: Configuration options with PHY trim options
bD4Length > 40: User must provide valid string descriptors
bD4Length > 192: Error

5 7:0 |VID [7:0] 0xB4 |Custom Vendor ID - LSB

6 7:0 |VID [15:8] 0x04 |Custom Vendor ID - MSB

7 7:0 |PID [7:0] 0x04 |Custom Product ID (PID)

8 7:0 [PID [15:8] 0x65 |Default: 0x6504
If separate PID is used for USB 2.0, the USB 2.0 PID will be read
from offset 35 and 36.

Else, USB 2.0 PID = PID+2; Default: 0x6506

Document Number: 001-73643 Rev. *P
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Table 7. EEPROM Map (continued)
I°C Offset| Bits Name Default Description
9 7:0 |DID [7:0] 00 - |Custom Device ID - revision - LSB
88-pin
QFN,
10 -
68-pin
QFN
10 7:0 |DID [15:8] 50 Custom Device ID - revision - MSB
11 7:0 |Reserved 0 Reserved
12 7:4 |SHARED_LINK_EN b’0000 |Enable Shared Link on DS port
bit[7:4]=DS4, DS3, DS2, DS1
0: Shared Link not enabled
1: Shared Link enabled
3:0 |SHC_ACTIVE_PORTS [3:0] b’1111 |Indicates if a SuperSpeed port is active.
bit[3:0] = DS4, DS3, DS2, DS1
0: Not active
1: Active
13 7.0 |POWER_ON_TIME 0x32 |Time (in 2-ms intervals) from the time the power-on sequence
begins on a port until power is good on that port
(bPwron2PwrGood)
14 7:4 |REMOVABLE_PORTS [3:0] b’1111 |Indicates if the port is removable.
bit[7:4]=DS4, DS3, DS2, DS1
0: Non-removable
1: Removable
3:0 |UHC_ACTIVE_PORTS [3:0] b’1111 |Indicates if a USB 2.0 port is active.
bit[3:0]1=DS4, DS3, DS2, DS1
0: Not active
1: Active
15 7 |SS_LED_PIN_CONTROL 0 Port 1-4: SS LED disable
0:DS[1:4]_LED_SS are LEDs. The LED glows when the SS port
is active and not in disabled state.
1: DS[1:4]_LED_SS are not LEDs
6 |GREEN_LED_PIN_CONTROL 0 Port 1-4: USB 2.0 Green LED disable
0: DS[1:4]_GREEN are LEDs
1: DS[1:4]_GREEN are not LEDs
5 |AMBER_LED_PIN_CONTROL 0 Port 1-4: USB 2.0 Amber LED disable
0: DS[1:4]_AMBER are LEDs
1: DS[1:4]_AMBER are not LEDs
4 |PORT_INDICATORS 1 Port indicators supported
0: Port indicators are not supported on its DS-facing ports and
the USB 2.0 PORT_INDICATOR request has no effect.
1: Port indicators are supported on its DS-facing ports and the
USB 2.0 PORT_INDICATOR request controls the indicators.
3 |COMPOUND_HUB 0 Identifies a compound device.
0: Hub is not part of a compound device.
1: Hub is part of a compound device.
2:1 |Reserved 0 Reserved
0 [GANG 0 1: Ganged power switch enable for all DS ports

0: Individual port power switch enable for each DS port
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Table 7. EEPROM Map (continued)
I°C Offset| Bits Name Default Description
23 7:6 |HS_AMPLITUDE_DS4 b’00 | HS driver amplitude control; HS driver current: +0% to +7.5%
5:4 |[HS_AMPLITUDE_DS3 b'00 | b'00: Default
32 |HS_AMPLITUDE_DS2 b00_|p 9% 12.5%
1:0 |HS_AMPLITUDE_DS2 b'00  |11: +7.5%
24 7:6 |HS_AMPLITUDE_US b’00
5:2 |HS_SLOPE b'0100 |HS driver slope control for all ports
b’0000: +15%
b’0001: +5%
b’0100: Default
b’0101: -5%
b 1111: -7.5%
1:.0 |HS_TX_VREF b’10 |Reference voltage for HS squelch (transmission envelope
detector) for all ports
b’00: 96 mV
b’01: 108 mV
b’10: 120 mV
b’11: 132 mV
25 7:3 |HS_PREEMP_EN[4:0] b’00000 |HS driver pre-emphasis enable —for ports DS4, DS3, DS2, DS1,
and US
0: pre-emphasis is disabled
1: pre-emphasis is enabled
2 |HS_PREEMP_DEPTH_DS4!™] 0 HS driver pre-emphasis depth
1 |HS_PREEMP_DEPTH_DS3!""] 0 |0:+10%
0 |HS_PREEMP _DEPTH DS2!™ o |1:+20%
26 7 |HS_PREEMP_DEPTH_DS1[] 0
6 |HS_PREEMP_DEPTH_US!""] 0
5 |Reserved 1 Reserved
4:1 |PCS_TX_DEEMPH_DS4 0x6 |USB 3.0 Tx driver de-emphasis value
0x3: -2.75 dB
0x6: -3.4 dB (Default)
0x9: -4.0 dB
0 |Reserved 0 Reserved
27 7:4 |PCS_TX DEEMPH_DS3 0x6 |USB 3.0 Tx driver de-emphasis value
3:0 [PCS_TX_DEEMPH_DS2 0x6 |0x3:-2.75dB
28 | 7:4 |PCS_TX_DEEMPH_DS1 oxg | 0x6: -3.4 dB (Default)
0x9: -4.0 dB
3:0 |PCS_TX _DEEMPH_US 0x6
29 7 |Reserved 0 Reserved
6 |Reserved 1 Reserved
5:0 |PCS_TX_SWING_FULL_DS4 0x29 |Adjust launch amplitude of the transmitter
Ox1F-0.9V
0x29 — 1.0 V (Default)
0x35-1.1V
0x3F-1.2V
30 7:6 |Reserved 0 Reserved
5.0 [PCS_TX SWING_FULL_DS3 0x29 |Adjust launch amplitude of the transmitter
Ox1F-0.9V
0x29 — 1.0 V (Default)
0x35-1.1V
0x3F-1.2V

Note

17.HS_PREEMP_DEPTH is valid only when corresponding HS_PREEMP_EN is set for that port.
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Absolute Maximum Ratings

Exceeding maximum ratings may shorten the useful life of the Electrostatic discharge voltage ...........cccccoeciiienniis 2200V
device. User guidelines are not tested. Oscillator or crystal frequency ................. 26 MHz 150 ppm
Storage temperature...............cocceeveeneeee —65°C o +150 °C I/O voltage SUPPIY .eeeeeieeeiiieeecee e 3Vto3.6V
Operating temperature ...................ccc....... —40°Cto +85°C Maximum input sink current per 1/O ..........cccccccoveeunne... 4 mA
Electrical Specifications
HX3 meets all USB-IF Electrical Compliance specifications.
DC Electrical Characteristics
Table 8. DC Electrical Characteristics
Parameter Description Conditions Min Typ Max Units
DVvVDD12 1.2 V core supply - 1.14 1.2 1.26 Vv
Normal operation 1.14 1.2 1.26 \%
VDD_EFUSE |eFuse supply -
Programming 25 2.6 2.7 \Y,
AVDD12 1.2 V analog supply - 1.14 1.2 1.26 \%
VDD_IO 3.3V 1/O supply - 3 3.3 3.6 \Y,
AVDD33 3.3 V analog supply - 3 3.3 3.6 \Y,
ViH Input HIGH voltage - 0.7 xVDD_IO| - VDD_IO \Y,
VL Input LOW voltage - 0 - |0.3xVDD_IO| V
VoH Output HIGH voltage Output HIGH voltage at gy < +4 mA 24 - - \Y,
VoL Output LOW voltage Output LOW voltage at I, >—4 mA - - 0.4 \
los Input sink current LED GPIO usage - - 4 mA
Ix Input leakage current élll\lllé)o signals held at VDD_IO or 1 _ 1 uA
loz Output HI-Z leakage current - - - 10 MA
1.2V supplies combined _ _
lcc operating current 410 526 mA
3.3 V supplies combined _ _
lcc operating current 260 286 mA
v Voltage ramp rate on core and /0 Volt tb toni 0.2 50 Vi
RAMP supplies oltage ramp must be monotonic . - ms
v Noise level permitted on core and |Max p-p noise level permitted on all _ _ 100 mv
N I/O supplies supplies except AVDD
v Noise level permitted on AVYDD12 |Max p-p noise level permitted USB _ _ 20 my
N_USB and AVDD33 supply supply

Document Number: 001-73643 Rev. *P
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Ordering Code Definitions

Cc SB X 3 X X -XXXX X X

I <

L Temperature Range: C= Commercial; I= Industrial

Pb-free

Package Type: 68LT = 68-pin QFN

88LT = 88-pin QFN
BV  =100-ball BGA

Number of Ports

Feature list: 0 = Basic, 1 = Intermediate, 2 = Advanced

Hub Family

USB speed: 3=USB 3.0; 2= USB 2.0

Marketing Code: USB

Company ID: CY = Cypress

Document Number: 001-73643 Rev. *P
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Packaging
Table 12. Package Characteristics

Parameter Description Min Typ Max Units
Ta Operating ambient temperature -40 - 85 °C
T, Operating junction temperature —40 - 125 °C
Tja Package J, (68-pin QFN) - 16.2 - °C/W
Tia Package J, (88-pin QFN) - 15.7 - °C/W
Tja Package J (100-ball BGA) - 35 - °C/W
Tic Package Jc (68-pin QFN) - 23.8 - °C/W
Tic Package J¢ (88-pin QFN) - 18.9 - °C/W
Tic Package J¢ (100-ball BGA) - 12 - °C/W

Table 13. Solder Reflow Peak Temperature

Package Maximum Peak Temperature Maximum Time at Peak Temperature
68-pin QFN 260 °C 30 seconds
88-pin QFN 260 °C 30 seconds
100-ball BGA 260 °C 30 seconds

Table 14. Package Moisture Sensitivity Level (MSL), IPC/JEDEC J-STD-2

Package MSL
68-pin QFN MSL 3
88-pin QFN MSL 3
100-ball BGA MSL 3

Document Number: 001-73643 Rev. *P
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Package Diagrams

Figure 18. 68-pin QFN (8 x 8 x 1.0 mm) LT68B 5.1 x 5.1 mm EPAD (Sawn) Package Outline
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Figure 19. 88-pin QFN (10 x 10 x 1.0 mm) LT88B 5.3 x 5.3 EPAD (Sawn) Package Outline
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Reference Documents

USB 2.0 Specification
USB 3.0 Specification
Battery Charging Specification

Document Conventions

Units of Measure
Table 16. Units of Measure

Symbol Unit of Measure
°C degree celsius
Q ohm
Gbps gigabit per second
KB kilobyte
kHz kilohertz
kQ kiloohm
Mbps megabit per second
MHz megahertz
MA microampere
mA milliampere
ms millisecond
mW milliwatt
ns nanosecond
ppm parts per million
\% volt

Acronyms

Table 15. Acronyms Used in this Document
Acronym Description

ACA Accessory Charging Adapter

ASSP Application-Specific Standard Product

BC Battery Charging

CDP Charging Downstream Port

DS DownStream

DCP Dedicated Charging Port

DNU Do Not Use

DWG Device Working Group

EEPROM Electrically Erasable Programmable Read-Only

Memory

FS Full-Speed

FW FirmWare

GND GrouND

GPIO General-Purpose Input/Output

HS Hi-Speed

ISP In-System Programming

1/0 Input/Output

LS Low-Speed

NC No Connect

oTG On-The-Go

PID Product ID

POR Power-On Reset

ROM Read-Only Memory

SCL Serial CLock

SDA Serial DAta

SS SuperSpeed

TT Transaction Translator

us UpStream

VID Vendor ID
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