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Features CYUSB3302 | CYUSB3304 |CYUSB3324 |CYUSB3326 |CYUSB2302 |CYUSB2304 |CYUSB3314 |CYUSB2312
Number of DS ports 2(USB3.0) |4(USB3.0) |4(USB3.0) 6(2USB3.0,2 [2(USB2.0) |4(USB2.0) |4 2 (USB2.0)
SS,2 USB 2.0)

Number of shared Link ports |0 0 o |2l 0 0 0 0

BCvl.2 Yes Yes Yes Yes Yes Yes Yes Yes
ACA-Dock No No Yes No No No No No
External power switch Ganged Ganged Individualand | Individual Ganged Ganged Individual and| Individual
control Ganged Ganged

Pin-Strap support No No Yes Yes No No Yes Yes

1C Yes Yes Yes Yes Yes Yes Yes Yes

Vendor command Yes Yes Yes Yes Yes Yes Yes Yes

Port indicators No No Yes No No No Yes Yes
Package[z] 100-ball BGA| 100-ball 100-ball BGA |100-ballBGA |68-QFN and |100-ball BGA |88-QFNand |88-QFN

BGA 100-ball 100-ball
BGA BGA
Temperature range Automotive |Automotive |Automotive |Automotive Automotive |Automotive |Automotive |Automotive
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= 9 CYUSB3304 Y 100 Ik BGA 5| B HE%!
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER

R2 CYUSB2302 1 CYUSB2304 B 68 5| QFN. 100 Kk BGA 5|BHES
Pin name 100-ball BGA
CYUSB3302 | CYUSB3304 |Type ball # Description
Us i
US_RXP I Gl SuperSpeed receive plus
US_RXM I F1 SuperSpeed receive minus
US_TXP 0 D1 SuperSpeed transmit plus
US_TXM 0 C1 SuperSpeed transmit minus
US_DP I/O A9 USB 2.0 data plus
US_DM 1/O A8 USB 2.0 data minus
DS1 %0
DS1_RXP I D10 SuperSpeed receive plus
DS1_RXM I C10 SuperSpeed receive minus
DS1_TXP 0 F8 SuperSpeed transmit plus
DS1_TXM 0 E8 SuperSpeed transmit minus
DS1_DP I/0 Cc7 USB 2.0 data plus
DS1_DM 1/O C8 USB 2.0 data minus
DS2 i
DS2_RXP I F10 SuperSpeed receive plus
DS2_RXM I G10 SuperSpeed receive minus
DS2_TXP 0 H8 SuperSpeed transmit plus
DS2_TXM 0 H7 SuperSpeed transmit minus
DS2_DP I/0 A6 USB 2.0 data plus
DS2_DM I/O A5 USB 2.0 data minus
DS3 i
NC DS3_RXP I K10 SuperSpeed receive plus
NC DS3_RXM I J10 SuperSpeed receive minus
NC DS3_TXP 0 K7 SuperSpeed transmit plus
NC DS3_TXM 0] K8 SuperSpeed transmit minus
NC DS3_DP I/0 C4 USB 2.0 data plus
NC DS3_DM I/O C5 USB 2.0 data minus
DS4 i
NC DS4_RXP I K4 SuperSpeed receive plus
NC DS4_RXM I K5 SuperSpeed receive minus
NC DS4_TXP 0 K1 SuperSpeed transmit plus
NC DS4_TXM 0] K2 SuperSpeed transmit minus
NC DS4_DP I/O A3 USB 2.0 data plus
NC DS4_DM I/0 A2 USB 2.0 data minus
OVRCURR I F6 Ganged overcurrent input
PWR_EN I/O G7 Ganged power enable output
NC I/O NA NC

HIRE 13 002-11899 Rev. *E
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
R2 CYUSB2302 f1 CYUSB2304 BY 68 5| QFN. 100 3k BGA 5|BHF!I (»)
Pin name 100-ball BGA
CYUSB3302 |CYUSB3304 | Type ball # Description
RESERVED1 /O H4 This pin must be pulled HIGH using a 10 kQ2 to
VDD_IO
RESERVED2 I G4 This pin must be pulled HIGH using a 10 kQ2 to
VDD_IO
B, RefS N
MODE_SEL[0] I G5 Device operation mode select bit 0; see Table 5
MODE_SEL[1] I F4 Device operation mode select bit 1; see Table 5
XTL_OUT A E6 Crystal out
XTL_IN A E5 Crystalin
RESETN I F7 Active LOW reset input
12C_CLK I/0 J6 I2C clock
[2C_DATA I/O G8 I°’C data
SUSPEND I/0 G3 Hub suspend status indicator. This pin is asserted if
both the SS and USB 2.0 hubs are in the suspend
state and is de-asserted when either of the hubs
comes out of the suspend state.
B R it
VDD_EFUSE PWR H3 1.2V normal operation, 2.5V for programming.
Customers should connectto 1.2 V.
AVDD12 PWR A10, C9, F9, H1, 1.2V analog supply
H10, J2
GND PWR B5, C6,D5,D7,D9, |GND pin
E9, F2, G9, H6,
J1,J3,J9
DvDD12 PWR B10, D4, D6, D8, 1.2V core supply
E1,E10, F5,K3, K9
VBUS _US PWR H2 This pin must be connected to VBUS from US port
VBUS_DS PWR G2 This pin is used to power the Apple-charging circuit
in HX3.
For BC v1.2 compliance testing, connect pin to
GND. For normal operation, connect pin to local 5V
supply.
AvVDD33 PWR A4, A7,B6, F3 3.3V analog supply
VDD_IO PWR B4,E7, G6 3.3VI/O supply
UsB =5 E R
RREF_USB2 A E2 Connect pin to a precision resistor (6.04 kQ + 1%)
to generate a current reference for USB 2.0 PHY
RREF_SS A H5 Connect pin to a precision resistor (200 Q2 + 1%) for
SS PHY termination impedance calibration
$IEE A 14 002-11899 Rev. *E
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DVDD12

NC

NC
DVDD12

NC

NC
AVDD12

NC
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Infineon
us_DP
NC
AVDD12
VSS
VSS
AVDD12
VSS
NC
VSS
DVDD12

US_DM
NC
DS1_DM
DVDD12
NC
NC
12C_DATA
NC
NC
NC

AVDD33
NC
DS1_DP
Vss
VDD_IO
RESETN
PWR_EN
NC
NC
NC

DS2_DP
AVDD33
VsS
DVDD12
XTL_OUT
OVRCURR
VDD_IO
VsS
12C_CLK
NC

[0

DS2_DM
VsSS
NC
vss
XTL_IN
DVDD12
MODE_SEL|
RREF_SS
NC
NC

[1]

AVDD33
VDD_IO
NC
DVDD12
NC
MODE_SEL|
RESERVED2
RESERVED1
GPIO
NC

NC
NC
NC
NC
NC
AVvVDD33
VEE
DvDD12

VBUS_US |VDD_EFUSH

NC
NC
NC
NC
RREF_USB2
VSS
VBUS_DS | SUSPEND
AVDD12
NC

CYUSB2302 HY 100 X BGA 5| B HE!

NC
NC
NC
NC
DvDD12
NC
NC
AVDD12
VSS
NC
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

SIRMER

Infineon

1 2 3 4 5 6 7 8 9 10
A NC DS4_DM DS4 _DP AVDD33 DS2_DM DsS2_DP AVDD33 uUs_DM uUs_DP AVDD12
B NC NC NC VDD_IO VSS AVDD33 NC NC NC DVDD12
C NC NC NC DS3_DP DS3_DM VSS DS1_DP DS1_DM AVDD12 NC
D NC NC NC DvDD12 VSS DVDD12 VSS DVDD12 VSS NC
E DVDD12 |RREF_USB2 NC NC XTL_IN XTL_OUT VDD_1O NC VSS DVDD12
F NC VSS AVDD33 MODE_SEL[1] DVDD12 OVRCURR RESETN NC AVDD12 NC
G NC VBUS_DS | SUSPEND |RESERVED2MODE_SEL[)} VDD_IO PWR_EN 12C_DATA VSS NC
H AVDD12 VBUS_US |VDD_EFUSE|JRESERVED1| RREF_SS VSS NC NC NC AVDD12
J VSS AVDD12 VSS GPIO NC 12C_CLK NC NC VSS NC
K NC NC DvDD12 NC NC NC NC NC DVvDD12 NC

B 12 CYUSB2304 Y 100 Ik BGA 5| B HE%!
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER

R3 CYUSB2302 Fll CYUSB2304 Y 68LD QFN. 100 EK BGA 5| il HES
Pin Name 100-BGA
CYUSB2302 ‘ CYUSB2304 | Type |68-QFN Pin# |Ball # Description
Us i
NC I 9 Gl SuperSpeed receive plus
NC I 8 F1 SuperSpeed receive minus
NC 0 6 D1 SuperSpeed transmit plus
NC 0 5 C1 SuperSpeed transmit minus
US_DP I/0 57 A9 USB 2.0 data plus
US_DM 1/0 58 A8 USB 2.0 data minus
DS1 i
NC I 51 D10 SuperSpeed receive plus
NC I 50 C10 SuperSpeed receive minus
NC 0 47 F8 SuperSpeed transmit plus
NC 0] 48 E8 SuperSpeed transmit minus
DS1_DP I/O 60 C7 USB 2.0 data plus
DS1_DM I/O 59 C8 USB 2.0 data minus
DS2 i
NC I 45 F10 SuperSpeed receive plus
NC I 44 G10 SuperSpeed receive minus
NC 0 41 H8 SuperSpeed transmit plus
NC 0] 42 H7 SuperSpeed transmit minus
DS2_DP I/O 62 A6 USB 2.0 data plus
DS2_DM I/O 63 A5 USB 2.0 data minus
DS3 i
NC NC I 35 K10 SuperSpeed receive plus
NC NC I 36 J10 SuperSpeed receive minus
NC NC 0 38 K7 SuperSpeed transmit plus
NC NC 0] 39 K8 SuperSpeed transmit minus
NC DS3_DP I/0 65 C4 USB 2.0 data plus
NC DS3_DM I/O 64 C5 USB 2.0 data minus
DS4 i
NC NC I 15 K4 SuperSpeed receive plus
NC NC I 14 K5 SuperSpeed receive minus
NC NC 0 11 K1 SuperSpeed transmit plus
NC NC 0] 12 K2 SuperSpeed transmit minus
NC DS4_DP I/O 67 A3 USB 2.0 data plus
NC DS4_DM I/O 68 A2 USB 2.0 data minus
OVRCURR I 30 F6 Ganged overcurrent input
PWR_EN I/O 29 G7 Ganged power enable output
NC I/O 25 NA NC

$IEE A 17 002-11899 Rev. *E
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
R3 CYUSB2302 fll CYUSB2304 Y 68LD QFN. 100 £k BGA 5|RiIHESI (s
Pin Name 100-BGA
CYUSB2302 | CYUSB2304 | Type |68-QFN Pin# |Ball # Description
RESERVED1 /O 21 G4 This pin must be pulled HIGH using a 10
kQ to VDD_IO.
RESERVED2 I 22 H4 This pin must be pulled HIGH using a 10
kQ to VDD_IO.
B, RefSN
MODE_SEL[0] I 23 G5 Device operation mode select bit 0; see
Table5
MODE_SEL[1] I 24 F4 Device operation mode select bit 1; see
Table5
XTL_OUT A 54 E6 Crystal out
XTL_IN A 55 E5 Crystalin
RESETN I 31 F7 Active LOW resetinput
12C_CLK I/O 32 J6 I2C clock
I2C_DATA I/O 33 G8 I°’C data
SUSPEND I/O 20 G3 Hub suspend status indicator. This pin is
asserted if both the SS and USB 2.0 hubs
are in the suspend state and is de-asserted
when either of the hubs comes out of the
suspend state
B R it
VDD_EFUSE PWR |19 H3 1.2V normal operation, 2.5V for
programming. Customers should connect to
1.2V
AvVDD12 PWR |10, 16,34,46, |A10,C9,F9, |[1.2Vanalogsupply
52,53 H1, H10, J2
GND PWR |40 B5, C6, D5, GND pin
D7,D9, E9, F2,
G9, H6, J1, J3,
J9
DvDD12 PWR |1,3,7,13,27, |B10,D4,D6, |1.2V coresupply
37,43, 49, D8, E1, E10,
F5, K3, K9
VBUS _US PWR |17 H2 This pin must be connected to VBUS from US
port
VBUS_DS PWR |18 G2 This pin is used to power the Apple-charging
circuitin HX3.
For normal operation, connect pin to local 5
V supply to enable Apple charging and BC
v1.2 charging modes (enable multi-charger
mode).
For BC v1.2 compliance testing or when
Apple charging is not required, connect
pin to GND to enable BC v1.2 charging
mode (disable multi-charger mode).
AVDD33 PWR |[4,56,61,66 |A4,A7,B6,F3 [3.3Vanalogsupply
VDD_IO PWR |28 B4, E7, G6 3.3VI/O supply
$IEE A 18 002-11899 Rev. *E
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

SIEER
K3

CYUSB2302 ] CYUSB2304 Y 68LD QFN. 100 Ik BGA 5|BHiFI («)

Infineon

Pin Name 100-BGA
CYUSB2302 ‘ CYUSB2304 | Type |68-QFN Pin# |Ball # Description
UsB =S BFE
RREF_USB2 A 2 E2 Connect pin to a precision resistor (6.04 kQ
+1%) to generate 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
1 2 3 4 5 6 7 8 9 10
A PS3_PWREN DS4_DM DS4_DP AVDD33 DS2_DM DS2_DP AVDD33 US_DM Us_DP AVDD12
B [S2_OVRCURDS2_PWRENDS3_AMBER| VDD_IO VSS AVDD33 |S3_OVRCURDS3_GREENDS3_LED_S§ DVDD12
C US TXM [DS1_AMBERDS2 LED S§ DS3 DP | DS3 DM VTS DS1 DP | DS1 DM | AVDD12 | DS1 _RXM
D US_TXP |DS1_LED_SYDS1_GREEN| DVDD12 VSS DVDD12 VSS DVDD12 VSS DS1_RXP
E DVDD12 |RREF_USB2|DS2_GREENIDS2_AMBER] XTL_IN XTL_OUT VDD_IO DS1_TXM VSS DVDD12
F US_RXM VSS AVDD33 ODE_SEL[1] DVDD12 [S4_OVRCUR RESETN DS1_TXP AVDD12 DS2_RXP
G US_RXP VBUS_DS | SUSPEND |[RESERVED2MODE_SEL[0] VDD_IO [DS4_PWREN I[2C_DATA VSS DS2_RXM
H AVDD12 VBUS_US |VDD_EFUSEPS4_LED_SY RREF_SS VSS DS2_TXM DS2_TXP |DS4_GREEN| AVDD12
J VSS AVDD12 VSS DS4_AMBER|US_PWREN| [2C_CLK |DS1_PWRENS1_OVRCUR] VSS DS3_RXM
K DS4_TXP DS4_TXM DVDD12 DS4_RXP | DS4_RXM PS_OVRCURHK DS3_TXP DS3_TXM DVDD12 DS3_RXP
= 13 CYUSB332x B9 100 EX BGA 5| BilHES!
$IEE A 19 002-11899 Rev. *E
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
Ra CYUSB231X, CYUSB331X fl CYUSB332X Y 88L QFN. 100 Ek BGA 5| 53 &
Pin name
CYUSB3314
CYUSB3324 T Pin# |Ball# |D ipti
CYUSB3312 CYUSB2312| lype |Pin a escription
CYUSB3326
CYUSB3328
us im0l
US_RXP I 14 Gl SuperSpeed receive plus
US_RXM NG I 13 F1 SuperSpeed receive minus
US_TXP 0 11 D1 SuperSpeed transmit plus
US_TXM 0 10 C1 SuperSpeed transmit minus
US_DP /o |71 A9 USB 2.0 data plus
US_DM /0 |72 A8 USB 2.0 data minus
US_OVRCURR [ 39 K6 CYUSB3324/3328: Overcurrent detect input
for US port in ACA-Dock mode. If ACA-Dock
mode is disabled using “Configuration
options” on page 29, this pin must be pulled
HIGH using a 10 kQ to VDD_IO.
Other part numbers: This pin must be pulled
HIGH using a 10 kQ to VDD_IO.
US_PWREN™ /0 |31 J5 CYUSB3324/3328: VBUS power enable output
for US port in ACA-Dock mode. If ACA-Dock
mode is disabled using “Configuration
options” on page 29, this pin can be left
floating if Pin-Strap is not enabled.
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 %O
DS1_RXP I 61 D10 SuperSpeed receive plus
DS1_RXM NG I 60 C10 SuperSpeed receive minus
DS1_TXP 0 57 F8 SuperSpeed transmit plus
DS1_TXM 0] 58 E8 SuperSpeed transmit minus
DS1_DP /0 |74 c7 USB 2.0 data plus
DS1_DM 1/0 73 C8 USB 2.0 data minus
DS1_OVRCURR I 42 J8 Overcurrent detect input for DS1 port
AR

4. Al LUMEREE X EHIE LS 1B E S GPI0, WNETHREZEE, 1FihRlwww.infineon.com/support.
5. 5 pin-strap EEBERIFHER, BENEK 6,

HiEFM
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
Ra CYUSB231X. CYUSB331X 1 CYUSB332X B9 88L QFN. 100 EX BGA 5| HESI (%2
Pin name
CYUSB3314
CYUSB3324 Type [Pin# |Ball# |Description
CYUSB3312 cyusB2312| Typ P
CYUSB3326
CYUSB3328
DS1_PWREN™ /0 |38 J7 VBUS power enable output for DS1 port.
When the port is disabled, this pinisin
tristate.
DS1_CDP_END! This piniis called DS1_CDP_EN in pin-strap
configuration mode
DS1_AMBERM! /o |2 c2 LED_AMBER output for DS1 port
ACA_DOCK®! This pin is called ACA-DOCK in pin-strap
configuration mode.
DS1_GREEN! /0 |3 D3 CYUSB3312/3314/3324: LED_GREEN output
for DS1 port
DS1_VBUSEN_SL! CYUSB3326/3328: VBUS power enable output
for SS port 1
PORT_DISABLE[0]?! This pin is called PORT_DISABLE[0]
in pin-strap configuration mode
DS1_LED_SS™ /0 |4 D2 LED_SS output for DS1 port
PORT_DISABLE[1]" This pin is called PORT_DISABLE[1]
in pin-strap configuration mode
Ds2 iw M
DS2_RXP I 55 F10 SuperSpeed receive plus
DS2_RXM NG I 54 G10 SuperSpeed receive minus
DS2_TXP 0 51 H8 SuperSpeed transmit plus
DS2_TXM 0] 52 H7 SuperSpeed transmit minus
DS2_DP 1/0 76 A6 USB 2.0 data plus
DS2_DM 1/0 17 A5 USB 2.0 data minus
DS2_OVRCURR I 1 Bl Overcurrent detect input for DS2 port
DS2_PWREN™! /0 |86 B2 VBUS power enable output for DS2 port.
When the port is disabled, this pinisin
tristate.
DS2_cDP_END! This pin is called DS2_CDP_EN in
the pin-strap configuration mode.
DS2_AMBERM! /0 |5 E4 LED_AMBER output for DS2 port
NON_REMOVABLE[0]" This pin is called NON_REMOVABLE[0] in
the pin-strap configuration mode.
5I¥:%: \ AY kY ~ N, N
4. AU EE X ES RIS IEEE R GPI0, T THEZER, FHRlwww.infineon.com/support.

5. B pin-strap HI¥4EE, 15EIEK6,

HiEFM
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
Ra CYUSB231X. CYUSB331X #1 CYUSB332X £Y 88L QFN. 100 EX BGA 5|5 ()
Pin name
CYUSB3314
CYUSB3324 Type [Pin# |Ball# |Description
CYUSB3312 cyusB2312| Typ P
CYUSB3326
CYUSB3328

DS2_GREEN 4 I/0 6 E3 CYUSB3312/3314/3324: LED_GREEN output
for DS2 port

DS2_VBUSEN_SL!" CYUSB3326/3328: VBUS power enable output
for SS port 2

NON_REMOVABLE[1]®! This pin is called NON_REMOVABLE[1] in
the pin-strap configuration mode.

DS2_LED_SS /O |84 c3 LED_SS output for DS2 port

PWR_EN_SELP This pin is called PWR_EN_SEL in
the pin-strap configuration mode.

DS3 i

NC DS3_RXP I 45 K10 SuperSpeed receive plus

NC DS3_RXM I 46 J10 SuperSpeed receive minus

NC DS3_TXP NC 0 48 K7 SuperSpeed transmit plus

NC DS3_TXM 0] 49 K8 SuperSpeed transmit minus

NC DS3_DP /0 |79 C4 USB 2.0 data plus

NC DS3_DM 1/0 78 C5 USB 2.0 data minus

DS3_OVRCURR I 65 B7 CYUSB3314/3324/3326/3328: Overcurrent
detect input for DS3 port
CYUSB3312: This pin must be pulled HIGH
using a 10 kQ to VDD_IO.

DS3_PWREN!™ /0 |87 Al VBUS power enable output for DS3 port.
When the port is disabled, this pinisin
tristate.

DS3_cDP_END! This pin is called DS3_CDP_EN in
the pin-strap configuration mode.

DS3_AMBER /0 |85 B3 LED_AMBER output for DS3 port

VID_SEL[2]P! This piniis called VID_SEL[2] in the pin-strap
configuration mode.

DS3_GREEN /0 |64 B8 CYUSB3312/3314/3324: LED_GREEN output
for DS3 port

DS3_VBUSEN_SL CYUSB3328: VBUS power enable output for
SS port 3

VID_SEL[1]P] This piniis called VID_SEL[1] in the pin-strap
configuration mode. For pin-strap configu-
ration details, refer to Table 6 on page 30.

R ‘ \ R

4. AU EE X EH RIS IEEE R GPI0, T THEZER, FHRlwww.infineon.com/support.

5. 5% pin-strap HII¥4EE, 15EIEK6,

HiEFM
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEMER
rRa CYUSB231X. CYUSB331X #1 CYUSB332X £Y 88L QFN. 100 EX BGA 5|5 ()
Pin name
CYUSB3314
CYUSB3324 Type [Pin# |Ball# |Description
CYUSB3312 cyusB2312| Typ P
CYUSB3326
CYUSB3328
DS3_LED_SS /0 |63 B9 LED_SS output for DS3 port
PIN_STRAPD! This pin is called PIN_STRAP in pin-
strap configuration mode. When
connected to VDD_IO through a 10-kQ
resistor, this pin enables pin-strap
configuration mode for HX3.
DS4 i
NC DS4_RXP I 20 K4 SuperSpeed receive plus
NC DS4_RXM I 19 K5 SuperSpeed receive minus
NC DS4_TXP NC 0 16 K1 SuperSpeed transmit plus
NC DS4_TXM 0] 17 K2 SuperSpeed transmit minus
NC DS4_DP 1/0 81 A3 USB 2.0 data plus
NC DS4_DM 1/0 82 A2 USB 2.0 data minus
DS4_OVRCURR [ 36 F6 CYUSB3314/3324/3326/3328: Overcurrent
detect input for DS4 port.
CYUSB3312: This pin must be pulled HIGH
using a 10 kQ to VDD_IO.
DS4_PWREN/PWR_EN4 /0 |35 G7 VBUS power enable output for DS4 port. This
pinis also used as power enable output
when configured in ganged power mode
using the Blaster Plus tool. When the port is
disabled, this pinis in tristate.
DS4_CDP_END! This pin is called DS4_CDP_EN in
the pin-strap configuration mode.
DS4_AMBER™“! /0 |30 Ja LED_AMBER output for DS4 port
12C_DEV_IDP! This pinis called 12C_DEV_ID in the pin-strap
configuration mode.
DS4_GREEN! /0 |43 H9 CYUSB3312/3314/3324: LED_GREEN output
for DS4 port
DS4_VBUSEN_SL CYUSB3328: VBUS power enable output for
SS port4
VID_SEL[0]®! This piniis called VID_SEL[0] in the pin-strap
configuration mode
DS4_LED_SS /O |26 H4 LED_SS output for DS4 port. The LED must
be connected to GND as shown in Figure 16.
If LED is not used, this pin must be pulled
HIGH using a 10 kQ to VDD_IO.
EREC

4. A LUEREE X BRI S 1B E S GPIo, W3
5. B pin-strap HI¥4EE, 15EIEK6,

HiEFM
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EZ-USB™ HX3 ;S ZF USB 3.2 Gen 1 (5 Gbps) 58428

(infineon

SIEER
&4 CYUSB231X. CYUSB331X fl CYUSB332X Y 88L QFN. 100 Ek BGA 5IBIHE5I =2
Pin name
CYUSB3314
CYUSB3324 Type |Pin# |Ball# |Description
CYUSB3312 CcYusB2312| 'YP p
CYUSB3326
CYUSB3328
RESERVED1 I 27 G4 This pin must be pulled HIGH using a 10 kQ
toVvDD_IO.
BIER. IS
MODE_SEL[0] I 28 G5 Device operation mode select bit 0; see
Table5
MODE_SEL[1] I 29 F4 Device operation mode select bit 1; see
Table5
XTL_OUT A 68 E6 Crystal out
XTL_IN A 69 E5 Crystalin
RESETN I 37 F7 Active LOW reset input
12C_CLK I/O 40 J6 I2C clock
[2C_DATA I/O 41 G8 I’C data
SUSPEND /0 |25 G3 Hub suspend status indicator. This pin is
asserted if both the SS and USB 2.0 hubs
are in the suspend state and is de-asserted
when either of the hubs comes out of the
suspend state.
B8 R 23t
VDD_EFUSE PWR |24 H3 1.2V normal operation, 2.5V for
programming. Customers should connect to
1.2V
AVDD12 PWR |15,21, |A10,C9, | 1.2V analog supply
44 56, |F9,H1,
62,67 |H10,J2
GND PWR |50 B5,C6, |GND pin
D5, D7,
D9, E9,
F2, G9,
H6, J1,
J3,J9
DVDD12 PWR |8,12, |B10, 1.2V core supply
18,33, | D4, D6,
47,53, | DS, E1,
59,83 |E10,
F5, K3,
K9
E: \ AY e N N, N
4. A LUER B E XEH RIS IFIECE 7 GPI0, WFE THREZIER, 1514iA www.infineon.com/support.
5. 5% pin-strap HI¥4H(EE, 15BIEK6,

HiEFM
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EZ-USB™ HX3 /5% USB 3.2 Gen 1 (5 Gbps) 52423 Q nfi neon

SIEMER
rRa CYUSB231X. CYUSB331X #1 CYUSB332X £Y 88L QFN. 100 EX BGA 5|5 ()
Pin name
CYUSB3314
CYUSB3324 Type [Pin# |Ball# |Description
CYUSB3312 CcyusB2312| 'yp P
CYUSB3326
CYUSB3328
VBUS _US PWR |22 H2 CYUSB3324/3328: Connect the VBUS_US pin
to the local 5V supply. If ACA-Dock mode is
disabled using “Configuration options” on
page 29, this pin must be connected to VBUS
from US port.
Other part numbers: This pin must be
connected to VBUS from US port.
VBUS_DS PWR |23 G2 This pin is used to power the Apple-charging
circuitin HX3.
For normal operation, connect pin to local
5V supply to enable Apple charging and
BC v1.2 charging modes (enable multi-
charger mode).
For BC v1.2 compliance testing or when
Apple charging is not required, connect pin
to GND to enable BC v1.2 charging mode
(disable multi-charger mode).
AVDD33 PWR |9,70, |A4,A7, |3.3Vanalogsupply
75,80 |B6,F3
VDD_IO PWR |34,66, |B4,E7, |3.3V1/Osupply
88 G6
UsB =S HBFE
RREF_USB2 A 7 E2 Connect pin to a precision resistor (6.04 kQ
+1%) to generate a current reference for USB
2.0 PHY
RREF_SS A 32 H5 Connect pin to a precision resistor (200 Q
+1%) for SS PHY termination impedance
calibration
ii: \ AY - N N, N
4. B LMEABE X B RIS IFECE 7 GPI0, WK THREZISS, 154 www.infineon.com/support.
5. 5% pin-strap HI¥4H(EE, 15BIEK6,
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EZ-USB™ HX3 jS% USB 3.2 Gen 1 (5 Gbps) 554523 |an neon

AfGiENO
6 AsEO
6.1 7m0 (us)

ZIHORTE USB 3.1 Gen 1 F15E, HER 1.5 kQ EHI B PEMZRIREE, ©ifX$F ACA-Dock, BINIERE
US iwMAHY OTG EAHFTEE,

6.2 T4 0O (DS1. 2. 3. 4)

DS IHRFS USB 3.1 Gen 1 FISE, FHEERK 15 kQ THIBAMAXIREIE, IO ZANEH, HrIRENFEER
HAAI#bR. BCv1i2 TEEINEA, AERAREENEEN DSIHOLEEZR (8% 29 «“EEEEXEmM”)

6.3 BEBEEO (1kc)

ZEEHEE Inter-1C B&EIITE 3.0 AR, ZIFAREIRT (100 kHz) FIHIRIRR, (400 kHz) SR, HX3 X PCMIIRR,
FMENER . PCIEOLFZENTEER. RIBEFASE, SCLH SDAESEFTEINB EHIEE, HX3BIVDD_IO
7 3.3V, Tt PC_EHIEB PR EERIR—EIR,

6.4 IR3% e

HX3 BEE—MIMNBRIR, SAFA 26 MHz, ¥5E N +150 ppm (FEOEIREER) . SIRIXGHEIREEISSSIRINGE
IXEh (<200 uW) o &@¥R5S XTL_OUT #0 XTL_IN 5| #IMYEIZNE 15F7 7o

26 I\D/IHZ
XTL IN XTL_OUT
10 ijﬂj{ }—‘Ei 10 pF
15 AR R
6.5 GPIOs

HX3 GPIO BT mtaMl. $EHISMNER R IRFF 2 LUK YRS LED. TS5 IR AZ =X 4 mA B, GPIO 245
pin-strap, FAATFHRANEE. £l&ke6 THREZIFE,

6.6 == EbAY

PWR_EN[1-4] 1 OV_CURR[1-4] S|flZ 15 HX3 EIZEINEPEEIRFT X, XLES|fI T2 DS in O BIRRVER R
FRA TS RIE R, JUFERAIRE RN ERB R REMERTHIES (PHAAS)
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EZ-USB™ HX3 jS% USB 3.2 Gen 1 (5 Gbps) 554523 |an neon

RatEn

6.7 RESET (&£ 1iI)

HX3 RARMIMBEIRMEE: 3.3V 1.2V, XMMBIRZEIZERIFHIFENR, AT, RESETN 5|HIRRIFHK
BE, BIXANEBIRIIRE TR,

RESETN 5|RT LU FMEREBPEIESER VvDD_IO, HBIINERE (/) 5 ms BYE]E¥R) & E# (GND),
WNE 16FR. XIE A EBEI (POR) BIBRTFE#MENES,

HX3 A2 ERIR BN, WRAZFELLIIRE, WHBRETFEERITIETER, 7E RESETN 5/ LR
HIMNEBE L,

VDD_IO

10 kQ
RESETN

1.5 yF

& 16 S iERE

6.8 AoER (R

Ao B I0HEd MODE_SEL 5 |BIF] pin-strap {EHES | (PIN_STRAP) #1Ti%#R, LHE, K L3ISMEBEFST
XLES B ITREE, UHEREIZED (BIES) -

x5 HX3 BahIRFF

MODE SEL[1] MODE SEL[0] HX3 configuration modes

0 0 Reserved. Do not use this mode

1 1 Internal ROM configuration

0 1 1°C master, read configuration from 1°C EEPROM®!
1 0 12C slave, configure from an external I2C master [©!
AR

6. M EZ -USB™ SE 4281528 T EE
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o 2024-03-04
www.infineon.com


https://www.infineon.com/
https://www.infineon.com/cms/en/product/universal-serial-bus/ez-usb-hub-controllers/ez-usb-hx3-usb-5-gbps-hub-controller

o _.
EZ-USB™ HX3 jS% USB 3.2 Gen 1 (5 Gbps) 554523 |an neon

RatEn

6.9 = ili]

BILUEAU T AR Z—HEE HX3:

v eFuse (—RMPIRIZTENESS)

v Pin-Strap (FF#H1BYME S |HIRENECE)

v 5MER 12C MigE, 390 EEPROM

v SMER 12C E3E

12C E£/MECEZEE pin-strap ECE. Pin-strap BECE & & eFuse BitE, 1M eFuse BBEBEEMWEP ROM FLE,

6.9.1 eFuse &

HX3 15 eFuse, B LB OTP T, BILUBT RIS, 5ISIMNEIZRFIREN eFuse RATEZ F 15 EMIED
B, eFuse mIZENZ R LUTHIRIER G I MoHEE T, EUTHEG T eFuse Rtz BESEEA
25°C £ 70°C, #RIZEBIEN 2.5V~2.7V

6.9.2 Pin-Strap B0 &

ZB3 P I T2 45 pin-strap (BW&R 1) , THEEYMNY EEPROM BRI SLI AIEBHECE, pin-strap BeE A&
TSI #Bo RIS KB H, ¥+ 6 2R 781 pin-strap Bt & ST IFAIAC & L0 LA K A F Itk B 8989 GPIO,

17 M1E 18 B UIRFEE pin-strap M LED EIEHNEE pin-strap if, GPIO EEZWAEIZ,

HX3 7E_E BB BYXY pin-strap GPIO #1TRAE, BTH strap WMATN, FHERMINECE. WX PIN_STRAP (5]
fil #B89) 8B=, MFTE pin-strap BN NTER. H GPIO 7351%HEFI55_ EHiFEE (10 kQ) L THIEEE (10
kQ) BY, MIEAER#ALAI strapped 1 8§ strapped 0, TELEBFMEMIGHVIGERIFZE, GPIO EMEHIEEIN

ok
AEo

VDD_IO To GPIO
i 800 0 —
10k s00 10k 1kQ
Q —_
1kQ e
To GPIO VSS
Pin-Strap HIGH Pin-Strap LOW
with LED with LED
B 17 # LED BY Pin-strap 501X LED 1
VDD_IO To GPIO
10 kQ 10 kQ
To GPIO VSs
Pin-Strap HIGH Pin-Strap LOW
18 Pin-strap 3%
IR 29 002-11899 Rev. *E

o 2024-03-04
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EZ-USB™ HX3 }SZF USB 3.2 Gen 1 (5 Gbps) 554528

(infineon

AGEO
)6 Pin-strap B0 B

Pin # |Pin-strap name Strapped ‘0°1% Strapped ‘1°11%

Ja  |12c_Dev_IpiH] ID 0: HX3 I2C slave address (7 bits) |ID 1: HX3 I>C slave address (7 bits)
is 0x60. is 0x58

J5 PWR_SW_POL Power enable and overcurrent will | Power enable and overcurrent will
be active LOW be active HIGH

C2 ACA_DOCK Disabled Enabled

C3 PWR_EN_SEL Individual Gang

B9  |PIN_STRAP!!? No pin-strapping Pin-strapping configuration

enabled

D2 PORT_DISABLE[1] PORT_DISABLE[1:0] =
b’00: DS1, DS2, DS3, DS4 active

D3 PORT_DISABLE[O ’ ’ ’

- [0l b’01: DS1, DS2, DS3 active

b’10: DS1, DS2 active
b’11: DS1 active
Pin-straps cannot enable ports disabled by factory setting

E3 NON_REMOVABLE[1]!%3] NON_REMOVABLE[1:0] =

E4 NON REMOVABLE[O][B] b’00: DS1, DS2, DS3, DS4 removable

- b’01: DS1, DS2, DS3 removable

b’10: DS1, DS2 removable
b’11: DS1 removable

B3 VID[2] Reserved: If PIN_STRAP is enabled and CY VID is required, strap VID[2:0]

B8  |VID[1] to“1’.

H9 VID[0]

J7  |DS1_cDP_ENU4 strapped ‘0’ strapped ‘1’ strapped ‘0’ strapped ‘1’
DS1 CDP DS1 CDP DS1 CDP DS1 CDP
enabled disabled disabled enabled

B2 DSZ_CDP_ENu“ DS2 CDP DS2 CDP DS2 CDP DS2 CDP
enabled disabled disabled enabled

Al DS3_CcDP_ENM DS3 CDP DS3 CDP DS3 CDP DS3 CDP
enabled disabled disabled enabled

G7  |DS4_CcDP_ENU4 DS4 CDP DS4 CDP DS4 CDP DS4 CDP
enabled disabled disabled enabled

AR

10. 2 0B 17 F1E 18,
11.12C_DEV_ID ¥ & HX3 &b F 1’ MBE BT B Ko

12. ID. PORT_DISABLE. NON_REMOVABLE #fAH, SIRAFFHN—5HET (B , MWiZABAN
B, HERAMETRSWES.

13. X DS IH AR BEMNIRA, A UBRFIEZENIES,

14. ¥4 PWR_SW_POL I& B AR FEMES, DSx_CDP_EN FAMEBIEEREGN; FHFE, X PWR_SW_POLI&
BNSHETEMEY, DSx_CDP_EN FASEFEEREENo

HiEFM
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RatEn

6.9.3 IPCidE

1832 MODE_SEL 5|FI/Z B PCECER ((BENIERS5) , HX3HEE N I°C Ei&E T I°C MikE. HX3 ECEE
BRAN197TFT, HSHEH N 10KB, FEEIENE, HCGNEHHEEREIRE.

6.9.4 HX3 {EA 1PC M

HX3 MYMEB 1)C EEPROM iREVERE , EHA/NEEIN 16 E 64 KB, S2#5RY EEPROM =59 24LC128, 1RIETR
77 bSignature #l bimageType FERHIAR, HX3HITUTIRIEZ—:

+ & bSignature 79“CY”H bimageType 3 0xD4 B, M EEPROM IIEBEEXEEIKE.
v ¥ bSignature 9“CY” H bimageType 79 0xB0 AY, M EEPROM HNZRCEREMEG, ZEH X EIEREIRE,
905K bSignature = “CY”, M HX3 AR B ERTUKES,

EEPROM MR A B LUBE 5 F{EFIM Cypress Blaster Plus TE E ¥, Blaster Plus 82— & F GUIRYT
B, RATECE HX3, Blaster Plus TEALAEJY CY4609 RDK B CY4613 RDKHI—& 73 L%

T BRI BURIT AT R

¢ BT HX3 By US IO M PC THER CORIRMNE Y, FHIREFMHETIEREESI HX3 /Y12 CimORY EEPROM L,
* M EEPROM IXHRECEIR B, XLEi%E B /R7E Blaster Plus GUI 1, IRIBRZENLE.

» BEMEIZESE EEPROM, LESh, EETLIBIRMIMNEBER BB,

Blaster Plus TE. AF1ERME CEIRMAEHAITEEZ-USB™ HX3 USB 5 Gbps B 42 28154128 E1KF,

6.9.5 HX3 EJ9 1)C M#1

GNER 1PC FIRF A LIRIESR 7 Y EEPROM BUETISEC B IRBERIZEI HX3 Hh, TE, AL ESREIRERN
HX3 Bl (<10KB) #H1T4RIZ. XBIN(EF Blaster Plus TEBIEE HX3 B SREC B MUE X 14, BIEMESFRTE
IR HX3 BY 12C ML, B X HX3 BY 12C MALItIE, BB DIER 6

=7 EEPROM P54

I>C 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.

= =

15 YFFFRMIARTZH LangID. &R, FmiFFISH, 81MS4NFYISSETEE—/,
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EZ-USB™ HX3 }SZF USB 3.2 Gen 1 (5 Gbps) 554528

(infineon

AGEO
®7

EEPROM BREY (%)

I1C offset

Bits

Name

Default

Description

2

76

bimageCTL

b’00

Reserved

54

I°C Speed

b’11

b’01: 400 kHz
b’11: 100 kHz

31

blmageCTL

b’000

Reserved

0

blmageCTL

0

0: Execution binary file
1: Data file

70

blmageType

0xD4

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

70

bD4Length

40

bD4Length is defined in bytes as the
length from offset 5.
I>C 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

7:0

VID [7:0]

0xB4

Custom Vendor ID - LSB

70

VID [15:8]

0x04

Custom Vendor ID - MSB

70

PID [7:0]

0x04

| N |G,

7:0

PID [15:8]

0x65

Custom Product ID

(PID) 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

7:0

DID [7:0]

00

Custom Device ID - revision - LSB

10

70

DID [15:8]

50

Custom Device ID - revision - MSB

11

70

Reserved

0

Reserved

12

T4

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

Pt >N

15. 3 FFRIAFTZHF LangiD. FIER. FmilF7ISH, 81 &40F7)
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(infineon

RatEn

®)7 EEPROM BREY (%)

IC offset |Bits |Name

Default

Description

13 7.0 POWER_ON_TIME

0x32

Time (in 2-ms intervals) from the time
the power-on sequence beginson a
port until power is good on that port
(bPwron2PwrGood)

14 T4 REMOVABLE_PORTS [3:0]

b’1111

Indicates if the portis 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] = DS4, DS3, DS2, DS1

0: Not active

1: Active

15 7 SS_LED_PIN_CONTROL

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

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

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

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

Identifies a compound device.

0: Hub is not part of a compound
device. 1: Hub is part of a compound
device.

2:1 Reserved

Reserved

GANG

1: Ganged power switch enable for all
DS ports

0: Individual port power switch enable
for each DS port

TR

15. 3FFRIAFTZHF LangiD. FIER. FmilF7ISH, S1ME40FSEIEE—8,
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AR&tEEO
)T EEPROM BRSY (%)
I2C 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
BC_ENABLE 1 0:BCvl.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 T4 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
AR

15. 3FFRIAFTZHF LangiD. FIER. FmilF7ISH, S1M&40FSEIEE—8,
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RN
R EEPROM BR&gY (52)
I2C offset |Bits |Name Default Description
19 7 EMBEDDED_HUB 0 If this bitis set, the USis as an
embedded port and VBUS connected
to VBUS_US pinisignored

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
21 T4 Reserved 0 Reserved

3 STRING_DESCRIPTOR_ENABLE*®!|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
23 7:6 HS_AMPLITUDE_DS4 b’00 HS driver amplitude control; HS driver
54 |HS_AMPLITUDE_DS3 b’00 current: +0% to +7.5%
- = = - b’00: Default
32 HS_AMPLITUDE_DS2 b’00 b’01: +2.5%
1.0 HS_AMPLITUDE_DS2 b’00 b’10: +5%
24 7.6 |HS_AMPLITUDE_US b’00 b'11:+7.5%

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

AR
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A0
)7 EEPROM BRET (%)
I2C offset |Bits |Name Default Description
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_DS3M'S |0 0: +10%
[15] 1: +20%
0 HS_PREEMP_DEPTH_DS2 0
26 7 HS_PREEMP_DEPTH_DS11" 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:-2.75dB
0x6: -3.4 dB (Default)
0x9:-4.0dB
0 Reserved 0 Reserved
27 T4 PCS_TX_DEEMPH_DS3 0x6 USB 3.0 Tx driver de-emphasis value
30 |PCS_TX_DEEMPH_DS2 0x6 0x3: -2.75 dB
0x6: -3.4 dB (Default)
28 7:4 | PCS_TX_DEEMPH_DS1 0x6 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 trans-
mitter
Ox1F-0.9V
0x29 - 1.0V (Default)
0x35-1.1V
Ox3F-1.2V
30 7:6 Reserved 0 Reserved
5:0 PCS_TX_SWING_FULL_DS3 0x29 Adjust launch amplitude of the trans-
mitter
Ox1F-0.9V
0x29 - 1.0 V (Default)
0x35-1.1V
Ox3F-1.2V
31 7:6 Reserved 0 Reserved
5:0 PCS_TX_SWING_FULL_DS2 0x29 Adjust launch amplitude of the trans-
mitter
Ox1F-0.9V
0x29 - 1.0V (Default)
0x35-1.1V
Ox3F-1.2V
AR
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RN
R EEPROM BR&gY (52)
I2C offset |Bits |Name Default Description
32 7:6 Reserved 0 Reserved
5:0 PCS_TX_SWING_FULL_DS1 0x29 Adjust launch amplitude of the trans-
mitter
Ox1F-0.9V
0x29 - 1.0 V (Default)
0x35-1.1V
O0x3F-1.2V
33 7:6 Reserved 0 Reserved
5:0 PCS_TX_SWING_FULL_US 0x29 Adjust launch amplitude of the trans-
mitter
Ox1F-0.9V
0x29 - 1.0V (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
36 7:0 UHC_PID [15:8] MSB 0X65 PID will be read from this location.
37-44 7:0 Reserved 0 Eight bytes reserved for future
expansion
45 7:0 bLength: LangID 4 Size of LangID (defined by specas 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:
LanglD + 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’,0, Manufacturer string: UNICODE
‘1,0,4,0,° |UTF-16LE per USB 2.0 specification:
£0,C,0,Y’, |“2014 Infineon Semiconductor”
0) ‘p” O) ‘r” O’
:ey’ 0’ ‘S’, 0’
‘S)’ 0, 3 (’ 0,
‘S,, 0’ :e:’ O,
‘m’, , (i” O’
‘C’, O, (07’ 0’
tn” 0, (d7’ 0,
:u;, O, ‘C,, O,
‘t’, O’ ‘o” 0’
‘r’,o
= =
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RN
R EEPROM BR&gY (52)
I2C offset |Bits |Name Default Description
49 +X 7:0 bLength: Product (Y) 22 Product string length (“bLength:
LanglD + bLength: Manufacturer +
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)
51+X 7:0 bString: Product ‘C,0,%Y’,0, Product string: UNICODE UTF-16LE per
~,0,'H’,0, USB 2.0 specification: “CY-HX3 HUB”
‘X’, 0, ‘37, 0, ¢
‘, 0’ IH” 0, (U’,
0,‘B’,0
49+X+Y |7:0 |bLength: Serial Number (Z) 22 Serial number string length (“bLength:
LanglD + bLength: Manufacturer +
bLength: Product + bLength: Serial
Number” should be less than or equal
to 152 bytes). Z < 66.
50+X+Y |70 DescType 3 String descriptor type (constant value)
51+X+Y |7:0 |bString: Serial Number ‘,0,2,0, |Serial number string: UNICODE
‘3%,0,4,0, UTF-16LE per USB 2.0 specification:
‘5’,0,6’,0, “123456789A”
‘7” 0’ ‘8” 0’
‘9” 0’ (A” O
AR
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7 EMI

EZ-USB™ HX3 fF&FCC 15B (X[E) #0 EN55022 (KiM) EBFHZMMERR EMI B3R, 2R EARIE,
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ESD

8 ESD

EZ-USB™ HX3 MY 5 |IERE N E ESD 1R3F, 1RHE JESD22-A114 FSE, XLEEuH[I32(HAY ESD IRIPER Y 2.2 kV
ARIREY (HBM)o
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S RATEE

9 IR KEEE

B RATEER REEESRMTNERSSR. BRiEmERETNH.

Rs B RATEE
Parameter Ratings
Storage temperature -65°C to +150°C
Operating temperature -40°C to +105°C for QFN package
-40°C to +85°C for BGA package
Electrostatic discharge voltage 2200V
Oscillator or crystal frequency 26 MHz + 150 ppm
I/O voltage supply 3Vto3.6V
Maximum input sink current per I/O 4 mA
$IEE A 41 002-11899 Rev. *E
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B S

HX3 fFSFfB USB-IF B & HI#5E,

10.1 BEiRBSRE
R BERESEGE
Parameter |Description Conditions Min Typ |Max Units
DVDD12 1.2-V core supply - 1.14 1.2 1.26 Y
VDD_EFUSE | eFuse supply Normal operation 1.14 1.2 1.26 v
Programming 2.5 2.6 2.7 v
AvVDD12 1.2-V analog supply - 1.14 1.2 1.26 v
VDD_IO 3.3-VI1/O supply - 3 33 |36 v
AVDD33 3.3-Vanalog supply - 3 33 |36 %
ViH Input HIGH voltage - 0.7xVDD_IO| - VDD_IO Vv
ViL Input LOW voltage - 0 - 0.3xVDD_IO |V
VoH Output HIGH voltage Output high voltage at | 2.4 - - \Vi
IOH <+4mA
VoL Output LOW voltage Output low voltage at | - - 0.4 v
|o|_>_—4 mA
los Input sink current LED GPIO usage - - 4 mA
lix Input leakage current All1/O signals held at  |-1 - 1 HA
VDD_IO or GND
loz Output HI-Z leakage current | - - - 10 HA
lcc 1.2-V supplies combined - - 410 |526 mA
operating current
lcc 3.3-Vsupplies combined - - 260 |286 mA
operating current
Vramp Voltage ramp rate on core | Voltage ramp must be [0.2 - 50 V/ms
and I/O supplies monotonic
Vi Noise level permitted on Max p-p noise level - - 100 mV
core and I/O supplies permitted on all
supplies except AVDD
VN_usB Noise level permitted on Max p-p noise level - - 20 mV
AVDD12 and AVDD33 permitted USB supply
supply
$IEE A 42 002-11899 Rev. *E
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FE SR

10.2 Th¥E

R 10 REFRRAFE THEMINFEGE, |11 548 7EEE DS ONSMEEASHINE.

fFlan, BEEED DSImAOMN =/ SSi1&E (HEXERFEED—1DsiHO) AREEE| USB 3.0 EVEY
US ImCRY HX3 THhEE:

INFE = [a] + 2*[g] =492.5 + 2*76 = 644 mW
[a] BIE#EEI USB 3.0 EHBY US im OFEEER] DS ImO8Y SS IR EHIBRINFE,
[g] B1&EH2E DS I OARIERS SS & FHHVIE EIHFE,

#10 EMERATRNIFEGLE
Typical consumption
Number and (S:lﬁl))ly current
speed of DS ports Power
Device condition connected 1.2V 3.3V (mWw) Comment
Suspend [1°! NA 12.0 7.1 378 -
Active power with USB 3.0 host (7] 1SS 204.1 75.0 492.5 [a]
1HS 51.2 45.2 210.7 [b]
1FS 51.2 34.0 173.7 [c]
1SS+1HS 218.0 103.4 602.9 [d]
Active power with USB 2.0 host 17 18] 1HS 51.2 452 210.7 [e]
1FS 51.2 34.0 173.7 [f]
Incremental active power for additional |SS 394 8.7 76.0 (gl
DS port HS 7.0 19.8 73.7 [h]
FS 7.0 14.2 55.2 [i]
Active power saving per disabled DS - 10.6 9.6 44.4 [j]
port[19]
AR

16. 1EEIJJ%%%,UTE’J USimE (U3 HRY SS#0 L2 RAY USB 2.0) o

17.FFEI ™ DS 3 Di’JEF'FHo

18. 6 ﬁﬂ%ﬁilﬁf’fﬁa USSS. &I& 7 BT I’C B2 E XD,

19. HRETNRESUER F USB 3.0 41, DS i[O i@d i &1k I A 2015 6 BT pin-strapping, &0

R 7HTF cEREERIN
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BSME
&1 EMECE TRIThFE
Typical consumption
2un.1ber of DS Supply current
evices (mA)
connected with Power
Configuration data transfer l.2v 3.3V (mWw) Comment
USB 3.0 4 SS devices 322 101 720 [a] +3*[g]
4-port hub 35S+ 1 HS devices|297 121 755 [d]+2*[g]
(USB 3.0 host) -
3 SS devices 283 92 644 [a] +2*[g]
USB 3.0 3 SS devices 272 83 600 [a] +2*[g] - []]
4-port hub with one port disabled [, 551 Hs devices| 247 103 634 [d] +[g] - [j]
(USB 3.0 host)
Shared link with six DS ports 4 SS + 2 HS devices| 343 149 904 [d] +3*[g] +[h]
USB 2.0 4 HS devices 72 105 432 [e] +3*[h]
4-port hub 3HS + 1 FS devices| 72 99 413 +2*[h] +i
(USB 2.0 host) evices Le] ]+ i
MR 44 002-11899 Rev. *E
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THiER

11 iTHERE

® 12 77T HX3 BITWER. IWRNESIFAITWHEMG S, Attt T REEERERM S AIRIEEREE
fit, THRESER, BiHRR CEMIGHEK R HitHERR,

R12 ITlEER

Number of

shared Ghost
Product Number of DS ports |link ports charge ACA-Dock |Package
CYUSB3302-BVXA 2 (USB3.0) 0 Yes No 100-ball BGA
CYUSB3314-88LTXS 4 (USB 3v.0) 0 Yes No 88L QFN
CYUSB3324-BVXA 4 (USB 3.0) 0 Yes Yes 100-ball BGA
CYUSB2302-68LTXS 2 (USB 2.0) 0 Yes No 68LD QFN
CYUSB2302-BVXA 2 (USB 2.0) 0 Yes No 100-ball BGA
CYUSB2304-BVXA 4 (USB 2.0) 0 Yes No 100-ball BGA
CYUSB2312-88LTXS 2 (USB2.0) 0 Yes No 88L QFN

11.1 TS ENX

CY US

T TTTT Temperature grade:
A= Automotive grade-A (-40°C to 85°C)
S = Automotive grade-S (-40°C to 105°C)

Pb-free
Package type: BV = 100-ball BGA
Number of ports

Featurelist: X=0or1lor2
0 =basic; 1 =intermediate; 2 = advanced

Hub family

USB speed: X=3or2
3=USB3.1Gen1;2=USB2.0

Marketing code: USB
Company ID: CY = Cypress, an Infineon Technologies company

w
1 <
| w
<
<
]
| >
| <
<
<
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EES
12 N ES

+&13 ENEST oA
Parameter |Description Min Typ Max Unit
Ta Operating ambient temperature -40 - 85 °C
T, Operating junction temperature -40 - 125 °C
LI Package J, (100-ball BGA) - 35 - °C/W
Tic Package Jc (100-ball BGA) - 12 - °C/W
®14 BRI R A
Package Maximum peak temperature Maximum time at peak temperature
68LD QGN 260°C 30s
88L QFN 260°C 30s
100-ball BGA 260°C 30s
£ 15 FEEEER (MSL), IPC/JEDEC J-STD-2
Package MSL
68LD QFN MSL 3
88LQFN MSL 3
100-ball BGA MSL 3
IR 46 002-11899 Rev. *E
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NOTES:

TOP MIEW

———————8.000+0.10
68 52
Q 51
PIN 1 DOT
=4
=}
H
g
o
[}
35
18 34

1. B3] HATCH AREA IS SOLDERABLE EXPOSED PAD
2. REFERENCE JEDEC#: MO-220
3. ALL DIMENSIONS ARE IN MILLIMETERS

SIDE_VIEW

BOTTOM VIEW

PINg1 1D
o] =] jam
= g |
5— -
=] -1
= 1 f
= o 0.40+0.10
°c p =
s P d
H = =
= P g
n -] [ —
-] C_f
=) d
= S 0.20£0.05
g
=) =
350 =)
nononnnanonnnnnng |
3 18‘ L
5.10£0.10 — ==040£0.10

001-78925 *B

19 685|HIQFN ( (8x8x1.0mm) LT68B5.1x5.1 mmEPAD (Sawn) , HEEIME

(PG-VQFN-68)

TOP VIEW

Ii 10.00+0.10 4]
88 67

SIDE VIEW

PIN # 1D

1 66
66
-]
= e
PIN 1 DOT = 'T
= 0.40£0.10
-
o s P
= - -]
o (=} =
1B |
§ O.LO:E0,0S
-
-
™
45 45P o
22 _ - 4rl#nnnmnnnnnnrmnnn ;ﬂ
5.30£0.10 I—D.‘!O:tOJD
001-76569 *B
BE20 88LQFN (10x10x1.0mm) LT88B5.3x5.3mmEPAD (SAWN) , $1#E4ME (PG-VQFN-88)
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HEE

2x o[}

A1 CORNER

L | (datumB)
| A1 CORNER
10987615432

R
dooooloocod

O000000O000
0000000000

(o]
_L* (datum A)

"L:tm-nlmcnm b

TOP VIEW

[#]0.10[g]

DETAIL A
DIMENSIONS
SYMBOL MIN. NOM. MAX.
A B B 1.00
Al 0.16 - -
6.00 BSC
E 6.00 BSC
D1 450 BSC
E1 450 BSC
MD 10
ME 10
N 100
b 0.25 0.30 0.35
eD 0.50 BSC
eE 0.50 BSC
SD 0.25 BSC
SE 0.25 BSC

[=o10[c] 2x [e0]

[#]

BOTTOM VIEW
DETAIL A
| Iﬁ’**
N ! !
—ououoo )
SIDE VIEW

NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.

. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
. "e" REPRESENTS THE SOLDER BALL GRID PITCH.

. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.

SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.

ADIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE

PARALLEL TO DATUM C.

"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND

DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
"SD"OR "SE"=0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,

"SD" = eD/2 AND "SE" = eE/2.

AAI CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK

<]

©

METALIZED MARK, INDENTATION OR OTHER MEANS.

. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER

BALLS.

. JEDEC SPECIFICATION NO. REF. : MO-195C.

51-85209 *F
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ZEBRE
14 4aBRIE
+16 A3 R {E V48RS
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
I/O Input/Output
LS Low-speed
NC No Connect
0OTG 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
$IEE A 49 002-11899 Rev. *E
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SEXH
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[1] USB2.0 ¥i4&
[2] USB 3.1 3H&
[3] EBAIFEEBIINE
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XH1R G
\
16 SR B
16.1 W& i
=®17 MR
Symbol Unit of measure
°C degree celsius
W ohm
Gbps gigabit per second
KB kilobyte
kHz kilohertz
kQ kiloohm
Mbps megabit per second
MHz megahertz
PA microampere
mA milliampere
ms millisecond
mw milliwatt
ns nanosecond
ppm parts per million
v volt
$IEE A 51 002-11899 Rev. *E
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BTiER
BiTiE R

Document
revision Date Description of changes

> 2016-05-05 New datasheet.

*A 2017-05-30 Changed datasheet status from Preliminary to Final.

Updated document title to read as

“HX3 Automotive SuperSpeed USB (USB 3.1 Gen 1) Hub”.
Updated temperature range for Automotive Grade-A and
Automotive Grade-S devices in all instances across the document.
Updated to new template.

Completing Sunset Review.

*B 2017-11-29 Removed Automotive Grade-S devices related information in all instances
across the document.

Removed CYUSB3312, CYUSB3314, CYUSB3324, and CYUSB3328 parts
related information in all instances across the document.
Updated Features

Updated description.

Updated Application

Updated description.

Updated Pininformation

Updated Table 3 (Removed 68-pin QFN related information).
Removed figure “HX3 100-Ball BGA Pinout for CYUSB3312".
Updated System interfaces

Updated Configuration options

Updated Pin-Strap configuration

Updated description.

Updated Electrical specifications

Updated Power consumption

Updated Table 11.

Updated Ordering information

Updated Table 12 (Updated part numbers).

*C 2017-12-14 Updated Package diagram

Updated Table 13.

*D 2023-07-22 Updated Features

Updated description.

Updated Ordering information

Updated Table 12 (Updated part numbers).
Migrated to Infineon template.

Completing Sunset Review.
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Document
revision

Date

Description of changes

*E

2024-03-04

Updated the title to “EZ-USB™ HX3 Automotive USB 3.1 Gen 1 (5 Gbps)
Hub” Replaced SuperSpeed with USB 3.1 Gen 1 (5 Gbps) throughout the

datasheet.

Added Automotive qualification, Package options, Temperature range in

the Features section.
Added Figure 2.
Added CYUSB3314 in Table 1.

Added the title “Pin information for 100-ball BGA” on page 12.

Added links in “HX3 as 12C master” on page 31.
Updated Figure 1, Figure 4, Figure 6 and Figure

7. Updated Table 12.

Added links in Reference documents.

Updated HX3 to EZ-USB™ HX3 throughout the datasheet.
Updated all the cypress links to Infineon links.

Updated the Table 3 and Table 4.

Added CYUSB3314-88LTXS and CYUSB2302-68LTXS in Table 12.
Updated “Ordering code definitions” on page

45. Added Figure 19 and Figure 20.

Updated Figure 8 through Figure 14.

Updated Figure 14 title to 88L QFN pinout for CYUSB3314 and CYUSB2312.

Added CYUSB2312 and updated Table 4.
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