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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
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z [X| X Q| =2
o |zl |E o|lol 2
n 0| © o
¢ a 0| | 5
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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



M

\

——r
—
—
———
—
—
—

=2~ CYPRESS

CYUSB330x/CYUSB331x
CYUSB332x/CYUSB230x

Embedded in Tomorrow”™

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
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Charging Scheme
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Scheme
Detector
T T 1
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& = E Power x
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a o
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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.
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Pin Information
Figure 6. HX3 68-Pin QFN 2-Port Pinout

'_
™ = o o o = ™ -} N N
[ae) »n S o O Z - =
8 992 993 820 59 213
NN O - = | I a0 a0 9o Q9
O O > O 0O uw v > n n nu o > E E > >
z zZ < zZz z o o < 0o 0o O < X X < <
St R A
1681 167t 1661 165 164 1631 162 16T 16O 15 158 6 155 154 53 152
| e e e I e e D e D e e [
L o o D | P O I JUO R O B S |
DVDD12 | 1.} | 51{ DS1_RXP
RREF_USB2 % 2 O I 501 DS1_RXM
DVDD12 {31 a ! 491 DVDD12
AVDD33 | 4 | I 48] DS1_TXM
US_TXM | 5 | | 471 DS1_TXP
US_TXP 1 6 | | 48] AVDD12
DVDD12 {7 1 | 451 DS2_RXP
US_RXM | 8 | | 441 DS2_RXM
US RXP | 9 | 68-Pi | 431 DVDD12
- o -Pin QFN w
AVDD12 :{_1'9'_": I 42] DS2_TXM
NC :{_1']'_": | 411 DS2_TXP
NG L1Z] : 401 oND
DVDD12 :{_1'_'_’: I 391 NC
NC ¢ 14} i 38] NC
NC | 37] DVDD12
AVDD12 1 361 NC
VBUS_US ! 351 NC
< L CTE T TEETECTE ST T ST T rTE T OO CTE CTE T
H8l Mgl 200 21 22 23 241 25 261 271 281 26 1301 31 132 133 134
[ R T | [ e e e e e e ] [ [ T |
SRR P A P N S N g N T N S I S N S I S N S I Y P Y D Y P Y S I o |
842588 E288QF8EE s
S W Wwow g g e 4 3 w0 < 2
w» L o = > W u L a ¥r o o I a 9
D W og X x 9 9 w > 9 =z g w 9 (>
o S owow oy x o > 575 £ x & o<
> o »n ©® o A5 a o o) N
g g ¥ o o
> = =

Document Number: 001-73643 Rev. *P Page 8 of 42



— . ‘,5 CYUSB330x/CYUSB331x
=2 CYPRESS CYUSB332x/CYUSB230x
Embedded in Tomorrow™
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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Table 3. 68-Pin QFN, 100-Ball BGA Pinout for CYUSB2302 and CYUSB2304

Pin Name Type | 68-QFN Pin# 100-BGA Description

CYUSB2302 | CYUSB2304

Ball #

NC | 9 G1 SuperSpeed receive plus
NC | 8 F1 SuperSpeed receive minus
NC (0] 6 D1 SuperSpeed transmit plus
NC (0] 5 C1 SuperSpeed transmit minus
Us_DP 110 57 A9 USB 2.0 data plus
US_DM I/0 58 A8 USB 2.0 data minus

NC | 51 D10 SuperSpeed receive plus
NC | 50 C10 SuperSpeed receive minus
NC (0] 47 F8 SuperSpeed transmit plus
NC (0] 48 E8 SuperSpeed transmit minus
DS1_DP 110 60 Cc7 USB 2.0 data plus
DS1_DM 110 59 C8 USB 2.0 data minus

NC | 45 F10 SuperSpeed receive plus
NC | 44 G10 SuperSpeed receive minus
NC (0] 41 H8 SuperSpeed transmit plus
NC (0] 42 H7 SuperSpeed transmit minus
DS2_DP 1/0 62 A6 USB 2.0 data plus
DS2_DM 110 63 A5 USB 2.0 data minus

NC NC | 35 K10 SuperSpeed receive plus
NC NC | 36 J10 SuperSpeed receive minus
NC NC (0] 38 K7 SuperSpeed transmit plus
NC NC (0] 39 K8 SuperSpeed transmit minus
NC DS3 DP 110 65 C4 USB 2.0 data plus

NC DS3 DM 110 64 C5 USB 2.0 data minus

NC NC | 15 K4 SuperSpeed receive plus

NC NC | 14 K5 SuperSpeed receive minus

NC NC (0] 11 K1 SuperSpeed transmit plus

NC NC (0] 12 K2 SuperSpeed transmit minus

NC DS4 _DP 110 67 A3 USB 2.0 data plus

NC DS4_DM 110 68 A2 USB 2.0 data minus
OVRCURR | 30 F6 Ganged overcurrent input

PWR_EN 110 29 G7 Ganged power enable output
NC I{e] 25 NA NC

Document Number: 001-73643 Rev. *P
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Figure 12. HX3 100-Ball BGA Pinout for CYUSB3312
A1 A2 A3 v} A5 A6 AT AS A9 A10
DssE—EWR NC NC AvDD33 | ps2.pm | ps2. pp | avpp3z | us om | us pp | AvDD12
. B1 B2 B3 B4 B5 B6 B7 BS B9 B10 |
052 OVR | D52 PWR 0S5 AVBE} "\ 16 | vss | avboss | PS3-OVR [0S3_GREE[DSS LED_| o5,
1 C2 C3 (o7 Ch C6 C7 Co Co c10 |
us_txu [PSTAMBEIDS2LED_] ¢ NC vss | ps1pop | ps1pm | Avop12 | Ds1_Rxwm
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 |
US_TXP DS1§§ED— DS1—,\?REE pvbp12 | vss pvbp12 | vss pvbp12 | vss | Ds1 RxP
 E1 E2 E3 ) E5 =3 E7 =3 £9 E10 |
pvDp12 [RREF-USBIDS2_GREEIDS2 AMBEY w1 v | xti_out | vop_io |osimxm| vss | ovoprz
Ll 2l Bl B F T
us RxM | vss | avop3s MOE[E]—SE pvop12 | PG | ReseTN | ps1_Txp | AvoD12 | Ds2_rxp
I 7 L e I A e e T L I e L
us_RxP | vBus_Ds | suspenp | RESERVE MOE[%]—SE vop_io | PSR oc pata|  vss | ps2_rxu
1 121 2} .1 6 1 a7 1 s 21) H10
avop12 | veus_us [VPPEFUSIPSILED L rrer ss|  vss | ps2_Txum | ps2_txp |PS4-CREEL avpD12
J1 J2 33 s BT . 1 31T & J9 J10
vss | Avbp12 VSS DS4—F’§MBE US—',D\IWRE 12C_CLK DS1E—EWR D%bg%’ R1 vss NC
K1 Rz 1 K Ra 5.1 Ko | R | K K R10
NC NC DVDD12 NC ne  |US2FCl ne NC DVDD12 NC

Document Number: 001-73643 Rev. *P
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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

Pin Name
CYUSB3314
CYUSB3324 | Type | Pin# Ball# Description
CYUSB3312
CYUSB3326
CYUSB3328
e s ]
US_RXP | 14 G1 SuperSpeed receive plus
US_RXM | 13 F1 SuperSpeed receive minus
US_TXP 0] 11 D1 SuperSpeed transmit plus
US_TXM 0] 10 C1 SuperSpeed transmit minus
US_DP I/0 71 A9 USB 2.0 data plus
Us_DM I/O 72 A8 USB 2.0 data minus

CYUSB3324/3328: Overcurrent detect input for US port in ACA-Dock
mode. If ACA-Dock mode is disabled using Configuration Options on
US_OVRCURR | 39 K6 page 24, this pin must be pulled HIGH using a 10 kQ to VDD_|O.
Other part numbers: This pin must be pulled HIGH using a 10 kQ to
VDD _IO.

CYUSB3324/3328: VBUS power enable output for US portin ACA-Dock
mode. If ACA-Dock mode is disabled using Configuration Options on

US_PWREN[5] page 24, this pin can be left floating if Pin-Strap is not enabled.
o 31 J5 Other part numbers: This pin can be left floating if Pin-Strap (Pin# 63) is
not enabled.
PWR_SW_POL®! This pin is called PWR_SW_POL in pin-strap configuration mode.
DS1_RXP | 61 D10 SuperSpeed receive plus
DS1_RXM | 60 C10 SuperSpeed receive minus
DS1_TXP 0] 57 F8 SuperSpeed transmit plus
DS1_TXM 0] 58 E8 SuperSpeed transmit minus
DS1_DP I/0 74 c7 USB 2.0 data plus
DS1_DM I/0 73 Cc8 USB 2.0 data minus
DS1_OVRCURR | 42 J8 Overcurrent detect input for DS1 port
DS‘I_PWREN[5] ;El:ssiﬁ?m?;g?able output for DS1 port. When the port is disabled, this
I/0 38 J7
DS1_CDP_EN[6] This pin is called DS1_CDP_EN in pin-strap configuration mode.
DS1_AMBERPI /o ) - LED_AMBER output for DS1 port
ACA_DOCKT® This pin is called ACA-DOCK in pin-strap configuration mode.
DS1_GREENPI CYUSB3312/3314/3324: LED_GREEN output for DS1 port
DS1_VBUSEN_SLP! I/0 3 D3 CYUSB3326/3328: VBUS power enable output for SS port 1
PORT_DISABLE[O][6] This pin is called PORT_DISABLE[0] in pin-strap configuration mode.
DS1_LED_SSP! LED_SS output for DS1 port
I/0 4 D2

PORT_DISABLE[1][6] This pin is called PORT_DISABLE[1] in pin-strap configuration mode.

Notes
5. This pin can be configured as a GPIO using custom firmware. For information contact www.cypress.com/support.
6. For pin-strap configuration details, refer to Table 6 on page 25.
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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
DS3_GREENP! CYUSB3312/3314/3324: LED_GREEN output for DS3 port
DS3 VBUSEN_SLF! 1o 64 B8 CYUSB3328: VBUS power enable output for SS port 3
VID_SEL[1][1°] This pinis cal!ed VID_SEL[j] in the pin-strap configuration mode. For
pin-strap configuration details, refer to Table 6 on page 25.
DS3_LED_SSM LED_SS output for DS3 port
I/O 63 B9 This pin is called PIN_STRAP in pin-strap configuration mode. When
PIN_STRAP!0 connected to VDD_|O through a 10-kQ resistor, this pin enables
pin-strap configuration mode for HX3.
. =]
NC DS4_RXP | 20 K4 SuperSpeed receive plus
NC DS4_RXM | 19 K5 SuperSpeed receive minus
NC DS4 TXP (0] 16 K1 SuperSpeed transmit plus
NC DS4_TXM (0] 17 K2 SuperSpeed transmit minus
NC DS4_DP I/0 81 A3 USB 2.0 data plus
NC DS4_DM I/0 82 A2 USB 2.0 data minus
DS4 OVRCURR | 1 | 36 | F6 | CV(iSa3312: This pin must be pulled HIGH using a 10 ko fo VDD, 0.
VBUS power enable output for DS4 port. This pin is also used as power
DS4 PWREN/PWR_EN4 enable output when configured in ganged power mode using the Blaster
/0 35 G7 Plus tool. When the port is disabled, this pin is in tristate.
DS4_CDP_ENIT This pin is called DS4_CDP_EN in the pin-strap configuration mode.
DS4_AMBERD! /o 30 M LED_AMBER output for DS4 port
12C_DEV_ID!YI This pin is called 12C_DEV_ID in the pin-strap configuration mode.
DS4 _GREENP! CYUSB3312/3314/3324: LED_GREEN output for DS4 port
DS4 VBUSEN_SL 1/0 43 H9 CYUSB3328: VBUS power enable output for SS port 4
VID_SEL[0]I"d] This pin is called VID_SEL[0] in the pin-strap configuration mode.
LED_SS output for DS4 port. The LED must be connected to GND as
DS4 LED_SS 110 26 H4 shown in Figure 16 on page 25. If LED is not used, this pin must be pulled
HIGH using a 10 kQ to VDD_IO.
RESERVED1 | 27 G4 This pin must be pulled HIGH using a 10 kQ to VDD_|O.
MODE_SEL[0] | 28 G5 Device operation mode select bit 0; refer to Table 5 on page 24
MODE_SEL[1] I 29 F4 Device operation mode select bit 1; refer to Table 5 on page 24
XTL_OUT A 68 E6 Crystal out
XTL_IN A 69 E5 Crystal in
RESETN | 37 F7 Active LOW reset input
I2C_CLK 1/0 40 J6 12C clock
I2C_DATA 1/0 41 G8 |I°C data

Notes
9. This pin can be configured as a GPIO using custom firmware. For information contact www.cypress.com/support.
10. For pin-strap configuration details, refer to Table 6 on page 25.
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CYUSB330x/CYUSB331x
CYUSB332x/CYUSB230x

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
Hub suspend status indicator. This pin is asserted if both the SS and
SUSPEND I/0 25 G3 USB 2.0 hubs are in the suspend state and is de-asserted when either
of the hubs comes out of the suspend state.
1.2 V normal operation, 2.5 V for programming. Customers should
VDD_EFUSE PWR 24 H3 connect to 1.2 V
15, 21, | A10, C9,
AVDD12 PWR | 44, 56, F9, H1, [1.2V analog supply
62,67 | H10,J2
B5, C6,
D5, D7,
D9, E9, .
GND PWR 50 F2, Go. GND pin
H6, J1,
J3, J9
8 12, B10, D4,
1833 D6, D8,
DVvDD12 PWR "=~ | E1,E10, | 1.2V core supply
47, 53,
59 83 F5 K3,
’ K9
CYUSB3324/3328: Connect the VBUS_US pin to the local 5 V supply.
If ACA-Dock mode is disabled using Configuration Options on page 24,
VBUS _US PWR 22 H2 this pin must be connected to VBUS from US port.
Other part numbers: 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 23 G2 For BC v1.2 compliance testing, connect pin to GND. For normal
operation, connect pin to local 5 V supply.
9,70, A4, A7,
AVDD33 PWR 75. 80 B6, F3 3.3 V analog supply
34,66, | B4, E7,
VDD_IO PWR 88 G6 3.3V 1/O supply
Connect pin to a precision resistor (6.04 kQ £1%) to generate a current
RREF_USB2 A 7 E2 | reference for USB 2.0 PHY.
RREF SS A 32 H5 _Connect pin to a pr(_acision resistor (200 Q £1%) for SS PHY termination
- impedance calibration.
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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
16 7 |SUSPEND_INDICATOR_DISABLE 0 0: Suspend indicator enabled
1: Suspend indicator disabled
6 |SS_US DISABLE 0 Hub mode of operation (USB 3.0 or USB 2.0)

0: USB 3.0 hub and USB 2.0 hub enabled
1: USB 3.0 hub disabled and USB 2.0 hub enabled

5 |PWR_EN_POLARITY 0 Power switch control output polarity
0: Active LOW
1: Active HIGH
4:0 |PORT_POLARITY b’00000 |USB 2.0 DP and DM swapped

bit[4:0]=DS4, DS3, DS2, DS1, US
1: Port polarity swapped
0: Port polarity not swapped

17 7:5 |Reserved 0 Reserved
4 |BC_ENABLE 1 0: BC v1.2 disabled
1: BC v1.2 enabled
3 |ACA_DOCK 0 If this bit is set, enable ACA-Dock on the US port
2 |APPLE_XA 0 0: Max limit for Apple charging 2.1 A
1: Max limit for Apple charging 1 A
1 |Reserved 0 Reserved
0 |GHOST_CHARGE_EN 1 0: Ghost Charging disabled
1: Ghost Charging enabled
18 7:4 |CDP_EN[3:0] b’1111 | Per-port charging setting

bit[7:4]=DS4, DS3, DS2, DS1
0: CDP disabled

1: CDP enabled

3:0 |DCP_EN[3:0] b’0000 |Per-port charging setting
bit[3:0]=DS4, DS3, DS2, DS1
0: DCP disabled

1: DCP enabled

19 7 |EMBEDDED_HUB 0 If this bit is set, the US is as an embedded port and VBUS
connected to VBUS_US pin is ignored.
6 |ILLEGAL_DESCRIPTOR 1 If this bit is set, the USB 2.0 hub controller will accept both 0x00

and 0x29 as valid descriptor types. If '0', only 0x29 will be
accepted as a valid descriptor type.

5 |Reserved 1 Reserved
4 |OC_POLARITY 0 Overcurrent input polarity
0: Active LOW
1: Active HIGH
3.0 |OC_TIMER b’1000 |[Time in milliseconds for which the overcurrent inputs will be
filtered
20 7:0 |Reserved 0 Reserved

o

21 7:4 |Reserved Reserved

3 |STRING_DESCRIPTOR_ENABLEI™®! 0 0: String descriptor support is disabled

1: String descriptor support is enabled

When string descriptors are not supported, the hub controller
returns a non-zero index (compile-time programmable) for each
string which is supported, and 0x00 for each string not
supported, as indicated by this field.

2:0 |Reserved 0 Reserved
22 7:0 |Reserved 0 Reserved

Note
16. When the string descriptor supports LanglD, Manufacturer, Product and Serial Number, the serial number must be unique for each device.
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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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Table 7. EEPROM Map (continued)
I°C Offset| Bits Name Default Description
31 7:6 |Reserved 0 Reserved
5:0 |PCS_TX_SWING_FULL_DS2 0x29 |Adjust launch amplitude of the transmitter
0x1F-0.9V
0x29 — 1.0 V (Default)
0x35-1.1V
O0x3F-1.2V
32 7:6 |Reserved 0 Reserved
5:0 |PCS_TX_SWING_FULL_DS1 0x29 |Adjust launch amplitude of the transmitter
0x1F-0.9V
0x29 — 1.0 V (Default)
0x35-1.1V
Ox3F-1.2V
33 7:6 |Reserved 0 Reserved
5.0 |PCS_TX SWING_FULL_US 0x29 |Adjust launch amplitude of the transmitter
Ox1F-09V
0x29 — 1.0 V (Default)
0x35-1.1V
Ox3F -1.2V
34 7:0 |Reserved 0 Reserved
35 7:0 |UHC_PID [7:0]_LSB 0x06 |USB 2.0 PID. If bD4Length > 40, USB 2.0 PID will be read from

36 7:0 [UHC_PID [15:8]_MSB 0x65 | this location.

3744 7:0 |Reserved 0 Eight bytes reserved for future expansion
45 7:0 |bLength: LangID 4 Size of LangID (defined by spec as N+2)
46 7:0 |DescType 3 String descriptor type (constant value)
47 7:0 |LangID - MSB 9 String language ID - MSB of wLangID
48 7:0 |LangID - LSB 4 String language ID - MSB of wLangID
49 7:0 |bLength: Manufacturer (X) 54 Manufacturer string length (“bLength: LangID + bLength:
Manufacturer + bLength: Product + bLength: Serial Number”
should be less than or equal to 152 bytes). X < 66.
50 7:0 |DescType 3 String descriptor type (constant value)
51 7:0 | bString: Manufacturer ‘2,0,‘0’, | Manufacturer string: UNICODE UTF-16LE per USB 2.0 specifi-
0, ‘1, 0, |cation: “2014 Cypress Semiconductor”
‘4.0
0,'C’, 0,
Y, 0,p,
0,0,
‘e’ 0.'s’,
0,'s’, 0,
“0.'s”
0,°¢',0,
m, 0,7,
0,'c,0,
‘0.0,
0,‘d, 0,
‘w.0,c
0,0,
0,0,r,
0
49+ X | 7:0 |bLength: Product (Y) 22 Product string length (“bLength: LangID + bLength: Manufac-
turer + bLength: Product + bLength: Serial Number” should be
less than or equal to 152 bytes). Y < 66.
50+ X | 7:0 |DescType 3 String descriptor type (constant value)
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Ordering Information

Table 11 lists HX3'’s ordering information. The table contains only the part numbers that are currently available for order. Additional
part numbers for industrial temperature range can be made available on request. For more information, visit the Cypress website or
contact the local sales representative.

Table 11. Ordering Information

Sl R Namberol | sharodLink | Shost | ACA" | Tomperature | Package
1. CYUSB3302-68LTXC 2 (USB 3.0) 0 Yes No 0-70 °C 68-QFN
2. CYUSB3302-68LTXI 2 (USB 3.0) 0 Yes No —-40-85 °C 68-QFN
3. CYUSB3304-68LTXC 4 (USB 3.0) 0 Yes No 0-70 °C 68-QFN
4. CYUSB3304-68LTXI 4 (USB 3.0) 0 Yes No —-40-85 °C 68-QFN
5. CYUSB3312-88LTXC 2 (USB 3.0) 0 Yes No 0-70 °C 88-QFN
6. CYUSB3312-88LTXI 2 (USB 3.0) 0 Yes No —-40-85 °C 88-QFN
7. CYUSB3314-88LTXC 4 (USB 3.0) 0 Yes No 0-70 °C 88-QFN
8. CYUSB3314-88LTXI 4 (USB 3.0) 0 Yes No —-40-85 °C 88-QFN
9. CYUSB3324-88LTXC 4 (USB 3.0) 0 Yes Yes 0-70 °C 88-QFN
10. CYUSB3324-88LTXI 4 (USB 3.0) 0 Yes Yes —-40-85 °C 88-QFN
11. CYUSB3326-88LTXC |6 (2USB 3.0,2SS, 2 USB 2.0) 2 Yes No 0-70 °C 88-QFN
12. CYUSB3326-88LTXI |6 (2USB 3.0,2SS, 2USB 2.0) 2 Yes No —-40-85 °C 88-QFN
13. CYUSB3328-88LTXC 8 (4 SS, 4 USB 2.0) 4 Yes Yes 0-70 °C 88-QFN
14. CYUSB3328-88LTXI 8 (4 SS, 4 USB 2.0) 4 Yes Yes —-40-85 °C 88-QFN
15. CYUSB3302-BVXC 2 (USB 3.0) 0 Yes No 0-70 °C 100-BGA
16. CYUSB3302-BVXI 2 (USB 3.0) 0 Yes No —-40-85 °C 100-BGA
17. CYUSB3304-BVXC 4 (USB 3.0) 0 Yes No 0-70 °C 100-BGA
18. CYUSB3304-BVXI 4 (USB 3.0) 0 Yes No —-40-85 °C 100-BGA
19. CYUSB3312-BVXC 2 (USB 3.0) 0 Yes No 0-70 °C 100-BGA
20. CYUSB3312-BVXI 2 (USB 3.0) 0 Yes No —-40-85 °C 100-BGA
21. CYUSB3314-BVXC 4 (USB 3.0) 0 Yes No 0-70 °C 100-BGA
22. CYUSB3314-BVXI 4 (USB 3.0) 0 Yes No —-40-85 °C 100-BGA
23. CYUSB3324-BVXC 4 (USB 3.0) 0 Yes Yes 0-70 °C 100-BGA
24. CYUSB3324-BVXI 4 (USB 3.0) 0 Yes Yes —-40-85 °C 100-BGA
25. CYUSB3326-BVXC 6 (2USB 3.0,2SS,2USB 2.0) 2 Yes No 0-70 °C 100-BGA
26. CYUSB3326-BVXI 6 (2USB 3.0,2SS, 2 USB 2.0) 2 Yes No —-40-85 °C 100-BGA
27. CYUSB3328-BVXC 8 (4 SS, 4 USB 2.0) 4 Yes Yes 0-70 °C 100-BGA
28. CYUSB2302-68LTXI 2 (USB 2.0) 0 Yes No —-40-85 °C 68-QFN
29. CYUSB2304-68LTXI 4 (USB 2.0) 0 Yes No —40-85 °C 68-QFN
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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
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Silicon Revision History
This datasheet is applicable for the USB-IF certified (TID# 330000060) HX3 Rev. *D and Rev. *C Silicon.

Rev. *D: This Silicon revision improves the yield of HX3, and is drop-in compatible for all the part numbers. There is no need to change
the board design or layout to use the HX3 Rev. *D Silicon. Products are completely compatible with the HX3 Rev. *C Silicon.

Rev. *C: This Silicon revision fixes the errata applicable to the Rev. *A Silicon.
The following table defines the changes between Rev. *A, Rev. *C, and Rev. *D Silicon.

No. Items Part Numbers Rev. *A Rev. *C Rev. *D
. Requires firmware on  |No external EEPROM |No external EEPROM
1 |USB-IF Compliance Al external EEPROM required required
FS-only hub or host connected to
2 HX3 Upstream Port All Not supported Supported Supported
3 |[Suspend Power All 90 mW 37.8 mW 37.8 mW

Method of Identification
Markings on row 3 of the HX3 package differentiate Rev. *D Silicon from Rev. *C Silicon and Rev. *A Silicon as indicated in the
example below. Cypress maintains traceability of product to wafer level, including wafer fabrication location, through the lot number

marked on the package.
HX3 REV *C SILICON HX3 REV *D SILICON

HX3 REV *A SILICON

Document Number: 001-73643 Rev. *P Page 40 of 42



