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-40°C +85°C
‡UCSP 5 x 5 UCSP 2.5mm x 2.5mm x
0.62mm Absolute Maximum Ratings

UCSP
UCSP

* —
**EP = 
T = 
+

PART POWER-UP STATE†
I2C ADDRESSES FOR

SPECIAL-FUNCTION

REGISTER 2

MAX3301E

Shutdown (sdwn = 1,
bit 0 of special-
function register 2)

16h, 17h

MAX3302E

Operating (sdwn = 1,
bit 0 of special-
function register 2)

10h, 11h, and 16h, 17h

_____________________________

†MAX3301E MAX3302E
VP_VM USB

PART

PACKAGE

SIZE

(mm)

PIN-

PACKAGE

PKG

CODE

MAX3301EEBA-T 2.5 x 2.5 25 UCSP‡ B25-1

MAX3301EETJ 5 x 5 32 TQFN-EP** T3255-4

MAX3302EEBA-T* 2.5 x 2.5 25 UCSP‡ B25-1

MAX3302EETI 4 x 4 28 TQFN-EP** T2844-1

MAX3302EEWA+T 2.54 x 2.54 25 WLP W252A2-1

http://www.maxim-ic.com.cn
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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS
(VCC = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CVBUS = 1μF, ESRCVBUS = 0.1Ω (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at VCC = +3.7V, VL = +2.5V, TA = +25°C.) (Note 2)

Note 1: The UCSP package is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the
device can be exposed to during board-level solder attach and rework. This limit permits only the use of the solder profiles recom-
mended in the industry-standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection reflow. Preheating is
required. Hand or wave soldering is not allowed.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

All voltages are referenced to GND.
VCC, VL .....................................................................-0.3V to +6V
TRM (regulator off or supplied by VBUS) ..-0.3V to (VBUS + 0.3V)
TRM (regulator supplied by VCC)...............-0.3V to (VCC + 0.3V)
D+, D- (transmitter tri-stated) ...................................-0.3V to +6V
D+, D- (transmitter functional)....................-0.3V to (VCC + 0.3V)
VBUS .........................................................................-0.3V to +6V
ID_IN, SCL, SDA.......................................................-0.3V to +6V
INT, SPD, RESET, ADD, OE/INT, RCV, VP,  

VM, SUS, DAT_VP, SE0_VM ......................-0.3V to (VL + 0.3V)
C+.............................................................-0.3V to (VBUS + 0.3V)
C-................................................................-0.3V to (VCC + 0.3V)
Short-Circuit Duration, VBUS to GND .........................Continuous

Continuous Power Dissipation (TA = +70°C)
25-Bump WLP (derate 12.2mW/°C above +70°C).......976mW
25-Bump UCSP (derate 12.2mW/°C above +70°C) ....976mW
32-Pin TQFN (5mm x 5mm x 0.8mm) (derate 21.3mW/°C

above +70°C).........................................................1702mW
28-Pin TQFN (4mm x 4mm x 0.8mm) (derate 20.8mW/°C

above +70°C).........................................................1666mW
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
Bump Reflow Temperature (Note 1)

Infrared (15s) ...............................................................+200°C
Vapor Phase (20s) .......................................................+215°C

PARAMETER SYM B O L CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 3.0 4.5 V

TRM Output Voltage VTRM 3.0 3.6 V

Logic Supply Voltage VL 1.65 3.60 V

VL Supply Current IVL I2C interface in steady state 5 μA

VCC Operating Supply Current ICC
USB normal mode, CL = 50pF, device
switching at full speed

10 mA

VVBUS_DRV = 1, IVBUS = 0 1.4 2VCC Supply Current During Full-
Speed Idle VVBUS_DRV = 0, D+ = high, D- = low 0.5 0.8

mA

VCC Shutdown Supply Current ICC(SHDN) 3.5 10 μA

VCC Interrupt Shutdown Supply
Current

ICC(ISHDN) ID_IN unconnected or high 20 30 μA

VCC Suspend Supply Current U SB suspend  mode, ID _IN unconnected  or  hig h 170 500 μA

LOGIC I/O

RC V , D AT_V P , S E 0_V M , INT,
OE/INT, V P , V M  Outp ut H i g h
V ol tag e

VOH IOUT = 1mA (sourcing) V L  -  0.4 V

RCV, DAT_VP, SE0_VM, INT,
OE/INT, VP, VM Output Low
Voltage

VOL IOUT = 1mA (sinking) 0.4 V

OE/INT, SPD, SUS, RESET,
DAT_VP, SE0_VM Input High
Voltage

VIH 2/3 x V L V
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DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CVBUS = 1μF, ESRCVBUS = 0.1Ω (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at VCC = +3.7V, VL = +2.5V, TA = +25°C.) (Note 2)

PARAMETER SYM B O L CONDITIONS MIN TYP MAX UNITS

OE/INT, SPD, SUS, RESET
DAT_VP, SE0_VM Input Low
Voltage

VIL 0.4 V

ADD Input High Voltage VIHA 2/3 x V L V

ADD Input Low Voltage VILA 1/3 x V L V

Input Leakage Current ±1 μA

TRANSCEIVER SPECIFICATIONS

Differential Receiver Input
Sensitivity

|VD+ - VD-| 0.2 V

Differential Receiver Common-
Mode Voltage

0.8 2.5 V

Single-Ended Receiver Input Low
Voltage

VILD D+, D- 0.8 V

Single-Ended Receiver Input
High Voltage

VIHD D+, D- 2.0 V

S i ng l e- E nd ed  Recei ver  H yster esi s 0.2 V

S i ng l e- E nd ed  Outp ut Low  V ol tag e VOLD D+, D-, RL = 1.5kΩ from D+ or D- to 3.6V 0.3 V

S i ng l e- E nd ed  Outp ut H i g h V ol tag e VOHD D+, D-, RL = 15kΩ from D+ or D- to GND 2.8 3.6 V

Off-State Leakage Current D+, D- ±1 μA

Low steady-state drive 2 13
Driver Output Impedance

D+, D-, not
including REXT High steady-state drive 2 13

Ω

ESD PROTECTION (VBUS, ID_IN, D+, D-)

Human Body Model ±15 kV

IEC 61000-4-2 Air-Gap Discharge ±10 kV

IEC 61000-4-2 Contact Discharge ±6 kV

THERMAL SHUTDOWN

Thermal Shutdown Low-to-High +160 oC

Thermal Shutdown High-to-Low +150 oC

CHARGE-PUMP SPECIFICATIONS (vbus_drv = 1)

VBUS Output Voltage VBUS 3V  <  V C C  <  4.5V, C V BUS  =  10μF, IV BUS  =  8m A 4.80 5.25 V

VBUS Output Current IVBUS 8 mA

VBUS Output Ripple IVBUS = 8mA, CVBUS = 10μF 100 mV
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DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CVBUS = 1μF, ESRCVBUS = 0.1Ω (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at VCC = +3.7V, VL = +2.5V, TA = +25°C.) (Note 2)

PARAMETER SYM B O L CONDITIONS MIN TYP MAX UNITS

Switching Frequency fSW 390 kHz

VBUS Leakage Voltage VVBUS_DRV = 0 0.2 V

VBUS Rise Time
CVBUS = 10μF, IVBUS = 8mA, measured
from 0 to +4.4V

100 ms

VBUS Pulldown Resistance
VVBUS_DISCHRG = 1, VVBUS_DRV = 0,
VVBUS_CHRG = 0

3.8 5 6.5 kΩ

VBUS Pullup Resistance
VVBUS_CHRG = 1, VVBUS_DRV = 0,
VVBUS_DISCHRG = 0

650 930 1250 Ω

VBUS Input Impedance ZINVBUS
VVBUS_DISCHRG = 0, VVBUS_DRV = 0,
VVBUS_CHRG = 0

40 70 100 kΩ

COMPARATOR SPECIFICATIONS

V B U S  V al i d  C om p ar ator  Thr eshol d VTH-VBUS 4.4 4.6 4.8 V

V B U S  V al i d  C om p ar ator  H yster esi s VHYS-VBUS 50 mV

Session-Valid Comparator
Threshold

VTH-
SESS_VLD

0.8 1.4 2.0 V

Session-End Comparator
Threshold

VTH-
SESS_END

0.2 0.5 0.8 V

dp_hi Comparator Threshold 0.8 1.3 2.0 V

dm_hi Comparator Threshold 0.8 1.3 2.0 V

cr_int Pulse Width 750 ns

cr_int Comparator Threshold 0.4 0.5 0.6 V

ID_IN SPECIFICATIONS

ID_IN Input Voltage for Car Kit
0.2 x
VCC

0.8 x
VCC

V

ID_IN Input Voltage for A Device
0.1 x
VCC

V

ID_IN Input Voltage for B Device
0.9 x
VCC

V

ID_IN Input Impedance ZID_IN 70 100 130 kΩ

ID_IN Input Leakage Current ID_IN = VCC -1 +1 μA

ID_IN Pulldown Resistance id_pulldown = 1 150 300 Ω

TERMINATING RESISTOR SPECIFICATIONS (D+, D-)

D+ Pulldown Resistor dp_pulldown = 1 14.25 15 15.75 kΩ

D- Pulldown Resistor dm_pulldown = 1 14.25 15 15.75 kΩ

D+ Pullup Resistor dp_pullup = 1 1.425 1.5 1.575 kΩ

D- Pullup Resistor dm_pullup = 1 1.425 1.5 1.575 kΩ
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TIMING CHARACTERISTICS
(VCC = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CVBUS = 1μF, ESRCVBUS = 0.1Ω (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at VCC = +3.7V, VL = +2.5V, TA = +25°C.) (Note 2)

PARAMETER SYM B O L CONDITIONS MIN TYP MAX UNITS

TRANSMITTER CHARACTERISTICS (FULL-SPEED MODE)

D+, D- Rise Time tR Figures 2 and 5 4 20 ns

D+, D- Fall Time tF Figures 2 and 5 4 20 ns

Rise-/Fall-Time Matching Figures 2 and 5 (Note 3) 90 110 %

Output-Signal Crossover Voltage VCRS_F Figures 2, 6, and 7 (Note 3) 1.3 2.0 V

TRANSMITTER CHARACTERISTICS (LOW-SPEED MODE)

D+, D- Rise Time tR Figures 2 and 5 75 300 ns

D+, D- Fall Time tF Figures 2 and 5 75 300 ns

Rise-/Fall-Time Matching Figures 2 and 5 80 125 %

Output-Signal Crossover Voltage VCRS_L Figures 2, 6, and 7 1.3 2.0 V

TRANSMITTER TIMING (FULL-SPEED MODE)

tPLH Low-to-high, Figures 2 and 6 25Driver Propagation Delay
(DAT_VP, SE0_VM to D+, D-) tPHL High-to-low, Figures 2 and 6 25

ns

Driver Disable Delay tPDZ Figures 1 and 8 25 ns

Driver Enable Delay tPZD Figures 2 and 8 25 ns

TRANSMITTER TIMING (LOW-SPEED MODE) (Low-speed delay timing is dominated by the slow rise and fall times.)

SPEED-INDEPENDENT TIMING CHARACTERISTICS

Receiver Disable Delay tPVZ Figure 4 30 ns

Receiver Enable Delay tPZV Figure 4 30 ns

D+ Pullup Assertion Time During HNP 3 μs

RCV Rise Time tR Figures 3 and 5, CL = 15pF 4 ns

RCV Fall Time tF Figures 3 and 5, CL = 15pF 4 ns

Figures 3 and 10, |D+ - D-| to DAT_VP 30Differential-Receiver Propagation
Delay

tPHL, tPLH
Figures 3 and 9, |D+ - D-| to RCV 30

ns

Single-Ended-Receiver
Propagation Delay

tPHL, tPLH
Figures 3 and 9, D+, D- to DAT_VP,
SE0_VM

30 ns

Interrupt Propagation Delay 100 μs

VBUS_CHRG Propagation Delay Dominated by the VBUS rise time 0.2 μs

Time to Exit Shutdown 1 μs

Shutdown Delay 10 μs
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I2C-/SMBus™-COMPATIBLE TIMING SPECIFICATIONS
(VCC = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CVBUS = 1μF, ESRCVBUS = 0.1Ω (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at VCC = +3.7V, VL = +2.5V, TA = +25°C.) (Note 2)

PARAMETER SYM B O L CONDITIONS MIN TYP MAX UNITS

Serial Clock Frequency fSCL 400 kHz

Bus-Free Time Between Stop and
Start Conditions

tBUF 1.3 μs

Start-Condition Hold Time tHD_STA 0.6 μs

Stop-Condition Setup Time tSU_STO 0.6 μs

Clock Low Period tLOW 1.3 μs

Clock High Period tHIGH 0.6 μs

Data Setup Time tSU_DAT 100 ns

Data Hold Time tHD_DAT (Note 4) 0.9 μs

Rise Time of SDA and SCL tR (Note 5)
20 +
0.1 x
CB

300 ns

Fall Time of SDA and SCL tF Measured from 0.3 x VL to 0.7 x VL (Note 5) 300 ns

Capacitive Load for each Bus
Line

CB 400 pF

SDA AND SCL I/O STAGE CHARACTERISTICS

Input-Voltage Low VIL
0.3 x
VL

V

Input-Voltage High VIH
0.7 x
VL

V

SDA Output-Voltage Low VOL ISINK = 3mA 0.4 V

Pulse Width of Suppressed Spike tSP (Note 6) 50 ns

Note 2: Parameters are 100% production tested at +25°C. Limits over temperature are guaranteed by design.
Note 3: Guaranteed by bench characterization. Limits are not production tested.
Note 4: A master device must provide a hold time of at least 300ns for the SDA signal to bridge the undefined region of SCL’s falling

edge.
Note 5: CB is the total capacitance of one bus line in pF, tested with CB = 400pF.
Note 6: Input filters on SDA, SCL, and ADD suppress noise spikes of less than 50ns.

SMBus Intel Corporation



DRIVER PROPAGATION DELAY HIGH-TO-LOW
(FULL-SPEED MODE)

MAX3301E toc09

4ns/div

D+
1V/div

D-
1V/div

DAT_VP
1V/div

DRIVER PROPAGATION DELAY LOW-TO-HIGH
(LOW-SPEED MODE)

MAX3301E toc08

100ns/div

D-
1V/div

D+
1V/div

DAT_VP
1V/div

DRIVER PROPAGATION DELAY HIGH-TO-LOW
(LOW-SPEED MODE)

MAX3301E toc07

100ns/div

D+
1V/div
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1V/div

DAT_VP
1V/div

TIME TO EXIT SHUTDOWN
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1V/div
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1V/div

VBUS DURING SRP
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(Typical operating circuit, VCC = +3.7V, VL = +2.5V, CFLYING = 100nF, TA = +25°C, unless otherwise noted.)
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vs. TEMPERATURE
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DRIVER DISABLE DELAY
(LOW-SPEED MODE)

MAX3301E toc14

10ns/div

D+
1V/div

D-
1V/div

OE/INT
1V/div

DRIVER ENABLE DELAY
(LOW-SPEED MODE)

MAX3301E toc13

100ns/div

D-
1V/div

D+
1V/div

CD+ = CD- = 400pF

OE/INT
1V/div

DRIVER DISABLE DELAY
(FULL-SPEED MODE)

MAX3301E toc12

10ns/div

D+
1V/div

D-
1V/div

OE/INT
1V/div

DRIVER ENABLE DELAY
(FULL-SPEED MODE)

MAX3301E toc11

10ns/div

D-
1V/div

D+
1V/div

OE/INT
1V/div

DRIVER PROPAGATION DELAY LOW-TO-HIGH
(FULL-SPEED MODE)

MAX3301E toc10

4ns/div
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D+
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DAT_VP
1V/div
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_______________________________________________________________
(Typical operating circuit, VCC = +3.7V, VL = +2.5V, CFLYING = 100nF, TA = +25°C, unless otherwise noted.)



1 2 D2 DAT_VP

2, 25 3, 29 D1, E3 VCC

3, 9, 23
1, 4, 9, 12, 17,

25, 28
— N.C.

4 5 C1 C-

5 6 C2 SE0_VM

6, 18 7, 21 B1, C5 GND

7 8 A1 SDA

8 10 B2 SCL

10 11 A2 OE/INT

11 13 A3 RCV

12 14 B3 SPD

13 15 A4 VL

14 16 A5 SUS
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/ OE/INT 0 DAT_VP OE/INT
1 DAT_VP dat_se0 ( 1 2 7)

DAT_VP

+3V +4.5V VCC 1μF GND
Li+

/ OE/INT 0 SE0_VM OE/INT
1 SE0_VM dat_se0 ( 1 2 7)

SE0_VM

I2C /
I2C

OE/INT DAT_VP/SE0_VM D+/D-
OE/INT 0 OE/INT 1

OE/INT
INT oe_int_en 1 5 7

OE/INT irq_mode ( 2 1 15 16)
INT OE/INT

D+ D- ( 4) D+ D-
RCV D+ D- RCV RCV

SPD GND (1.5Mbps) SPD
VL (12Mbps) spd_susp_ctl ( 1
1 14) 1 SPD SPD speed (

1 0 7) MAX3301E/MAX3302E

+1.65V +3.6V
0.1μF GND

USB SUS SUS
RCV spd_susp_ctl ( 1 1

14) 1 SUS SUS suspend (
1 1 7) MAX3301E/MAX3302E

MAX3302E
28 TQFN

MAX3301E
32 TQFN

UCSP/
WLP
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_______________________________________________________________________

15 18 B4 INT

16 19 B5 RESET

17 20 C3 ADD

19 22 C4 ID_IN

20 23 D5 D-

21 24 E5 D+

22 26 D4 VM

24 27 E4 TRM

26 30 D3 VP

27 31 E2 VBUS

28 32 E1 C+

EP EP — EP

__________________________________________________________________

DUT
27.4Ω 220Ω

TEST POINT

CL V
D+/D-

LOAD FOR DISABLE TIME (D+/D-) MEASUREMENT
V = 0 FOR tPHZ.
V = VTRM FOR tPLZ.
CL = 50pF FOR FULL SPEED.
CL = 200pF TO 600pF FOR LOW SPEED.

1. 

DUT
27.4Ω

15kΩ

TEST POINT

CL

D+/D-

LOAD FOR
1) ENABLE TIME (D+/D-) MEASUREMENT
2) DAT_VP/SEO_VM TO D+/D- PROPAGATION DELAY
3) D+/D- RISE/FALL TIMES
    CL = 50pF FOR FULL SPEED.
    CL = 200pF TO 600pF FOR LOW SPEED.

2. /

irq_mode ( 2 1 15 16)
INT

RESET MAX3301E/MAX3302E

I2C ( 5)

ID ID_IN VCC ID_IN
( 10) ID 3 5

USB / 27.4Ω ±1% D- USB
D-

USB / 27.4Ω ±1% D+ USB
D+

VM VM
D-

USB TRM 3.3V 1μF
TRM GND TRM

VCC TRM USB
TRM reg_sel (

2 3 15 16) TRM

VP VP D+

USB VBUS USB
2 5 7 ( 8) VBUS

EP GND

MAX3302E
28 TQFN

MAX3301E
32 TQFN

UCSP/
WLP
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90%

10%

VOH

VOL

tR tF

5. 

tPLH

D+

D-

VCRS_F, VCRS_L

VOLD

VOHD

VCRS_F, VCRS_L

DAT_VP

SE0_VM

tPHL

6. VP_VM DAT_VP SE0_VM D+ D-
(dat_se0 = 0)

tPLH

D+

D-

VCRS_F, VCRS_L

VOLD

VOHD

VCRS_F, VCRS_L

DAT_VP

SE0_VM

tPHL

7. DAT_SE0 DAT_VP SE0_VM D+ D-
(dat_se0 = 1)

tPDZ

D+ OR D-

VOL
VOLD + 0.3V

VOHD - 0.3VVOH

VL

VL / 2 VL / 2

0V
tPZD

OE/INT

8. 

tPHL

tPHL

tPLH

D+

D-

RCV

DAT_VP

SE0_VM

3V

0V

VL

VL

VL

VL / 2

VL / 2

VL / 2

0V

0V

0V

tPLH

tPLH

tPHL

D+/D- RISE/FALL TIMES ≤ 8ns, VL = 1.8V, 2.5V, OR 3.3V

9. D+/D- RCV DAT_VP SE0_VM (VP_VM )

tPHL

D+

D-

DAT_VP

SE0_VM

3V

0V

VL

VL / 2

0V

tPLH

D+/D- RISE/FALL TIMES ≤ 8ns, VL = 1.8V, 2.5V, OR 3.3V

10. D+/D- DAT_VP SE0_VM (DAT_SE0 )

DUT

TEST POINT

CL

RCV, VP, VM,
DAT_VP,
SEO_VM

LOAD FOR
1) D+/D- TO RCV/VP/VM/DAT_VP/SEO_VM PROPAGATION DELAYS
2) RCV/VP/VM/DAT_VP/SEO_VM RISE/FALL TIMES (CL = 15pF) 

3. /

DUT
270Ω

TEST POINT

V = 2/3 x VL

DAT_VP
SEO_VM

4. DAT_VP, SE0_VM /
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_______________________________________________________________________

POWER
BLOCK

VP
VM

RCV

GND

SPD

SUS

SE0_VM

DAT_VP

OE/INT

RESET

INT

LEVEL
TRANSLATOR

SERIAL
CONTROLLER

D-

D+

VBUS

TRM

ID_IN

C-
C+

VCC

VL

CAR KIT INTERRUPT
DETECTOR

PULLUP/PULLDOWN
RESISTORS

LINEAR
REGULATOR

VBUS
COMPARATORS

VBUS
CHARGE PUMP

ID
DETECTOR

SDA

SCL

ADD

DIFF
TX

DIFF
RX

SE
D+

SE
D-

MAX3301E
MAX3302E

11. 
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____________________________
USB OTG USB

A B A VBUS
USB B

VBUS
HNP

MAX3301E/MAX3302E / USB
MAX3301E/MAX3302E

USB

VBUS

MAX3301E MAX3302E
MAX3301E
sdwn MAX3302E VP_VM
USB (μP) USB

I2C MAX3302E
sdwn 0 MAX3302E 2
I2C 10h 11h ( 16h 17h)
USB OTG (SIE) I2C

0h 15h

MAX3301E/MAX3302E USB 2.0
(12Mbps) (1.5Mbps) SPD

OE/INT
1 ( 7) 1

2 ( 14 15 16)

+1.65V

VL

MAX3301E/MAX3302E OTG
+3V +4.5V (VCC) VBUS

OTG +4.8V +5.25V
8mA A

C+ C- 0.1μF USB OTG
1μF 6.5μF VBUS

GND
2 ( 8) vbus_drv ( 5

)

(TRM)

3.3V 1.5kΩ D+/D-

VCC VBUS
2 ( 15 16) reg_sel ( 3 )

MAX3301E/MAX3302E
USB

TRM
TRM 1.0μF ( )

GND

VBUS

0 1 7 ( 10)
USB OTG VBUS

• VBUS (vbus_vld)
• USB (sess_vld)
• USB (sess_end)

VBUS VBUS vbus_valid
v b u s _ v l d 1 A V B U S

(vbus_vld) B (
) V BUS

session_valid sess_vld 1
VBUS

session_end sess_end 1 12
( 12 13)

VBUS

12. 

VBUS

VBUS_VLD
VTH-VBUS

VTH-SESS_VLD

VTH-SESS_END

SESS_VLD

SESS_END



✓ = 
X = 
1. MAX3301E sdwn ( 2 0 ) 1 MAX3302E sdwn ( 2 0 ) 0

2. int_sdwn ( 1 0 ) 1
3. spd_susp_ctl ( 1 1 ) suspend ( 1 1 ) 1 spd_susp_ctl ( 1 1 ) 0

SUS
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MODE I2C ID_IN
sess_end

COMP

sess _vld

COMP

vbus_ vld

COMP

cr_int

COMP

dp_hi

COMP

dm_hi

COMP
TRM TX

DIFF

RX

SE

RX

Shutdown1 ✓ X X X X X X X X X X X

Interrupt
Shutdown2 ✓ ✓ X ✓ X X ✓ ✓ X X X X

Suspend3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ X ✓

Normal
Operating

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

1. 

ID_IN

USB OTG ID
OTG ID

A MAX3301E/MAX3302E
ID_IN ID_IN

OTG MAX3301E/MAX3302E
INT

USB OE /INT
irq_mode ( 2 1 15

16) INT OE /INT

VBUS

VBUS USB
VBUS OTG

2 ( 8) 5 7
• VBUS

• VBUS VBUS

• VBUS

OTG A VBUS
B SRP B

VBUS (0.8V)
SRP 2

6 1 5kΩ VBUS GND
VBUS 2 6

OTG A VBUS MAX3301E/MAX3302E
VCC VBUS

2 5 1 2 5
VBUS

OTG B ( ) SRP SRP
VBUS

OTG 930Ω
2 7 VBUS

VBUS ( 7 ) B
VBUS

5kΩ 2 6
OTG VBUS 5V 8mA

2 5 1 VBUS

MAX3301E/MAX3302E
I2C

1μA I2C ID_IN
RCV

1
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_____________________________

USB
MAX3301E/MAX3302E
DAT_SE0 VP_VM ( 3) dat_se0 (
1 2 7) DAT_SE0

OE/ INT DAT_VP
SE0_VM D+/D- (SE0) VP_VM

OE/INT DAT_VP D+ SE0_VM
D- RCV

USB

MAX3301E/MAX3302E
DAT_SE0 VP_VM ( 4) dat_se0 ( 1

2 7) DAT_SE0
OE/INT DAT_VP SE0_VM

D+ D- VP_VM
OE/INT DAT_VP D+ SE0_VM

D- RCV
VP VM D+ D-

OE/INT
OE/INT OE/INT

DAT_VP/SE0_VM
D+/D- OE/INT 0 DAT_VP

SE0_VM D+ D-
dat_se0 ( 1 2 )

OE/INT 1 DAT_VP SE0_VM D+ D-

MAX3301E/MAX3302E oe_int_en = 1
( 1 5 7) OE/INT

OE/INT INT
irq_mode ( 2 1 15 16)

0 OE/INT irq_mode 1
OE/INT

RCV

RCV D+ D- D+ D-
RCV 1 D+ D- RCV 0

D+ D- ( SE0) RCV
RCV 4 RCV

SPD

D+ D- spd_susp_ctl
( 1 1 14) 0
SPD MAX3301E/MAX3302E SPD

(1.5Mbps) SPD
(12Mbps) spd_susp_ctl ( 1 1

14) 1
SPD spd_susp_ctl = 1 speed

( 1 0 7)

SUS

MAX3301E/MAX3302E
spd_susp_ctl ( 1 1 14) 0

SUS MAX3301E/MAX3302E
SUS SUS

RCV

spd_susp_ctl ( 1 1 ) 1
suspend ( 1 1

7) 1 suspend 0
SUS

MAX3301E/MAX3302E (SPD =
speed = 1)

RESET
RESET MAX3301E/MAX3302E

RESET
( 7 16)

RESET

2 I2C

2 ( 400kHz )
MAX3301E/MAX3302E

UART

uart_en ( 1 6 ) 1 MAX3301E/
MAX3302E UART UART D+

DAT_VP SE0_VM D-
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gp_en ( 1 7 ) dat_se0 (
1 2 ) 1 uart_en ( 1 6 )

0 OE/INT MAX3301E/MAX3302E
dminus_dir

dplus_dir ( 1 3 4 2
14)

MAX3301E/MAX3302E I2C 2

(SDA) (SCL)
( )

MAX3301E/MAX3302E
SCL ( 13)

MAX3301E/MAX3302E SDA
SDA 4.7kΩ MAX3301E/

MAX3302E SCL 2
SCL SCL

( 14)
MAX3301E/MAX3302E 7 ( ADD )

R/W ( 15)
( 14)

SCL SDA SCL
SDA

(S) SCL SDA
(P) ( 14)

SCL SDA
( 16)

dplus_dir dminus_ dir
DIRECTION OF DATA

TRANSFER

0 0
DAT_VP → D+
SE0_VM → D-

0 1
DAT_VP → D+
SE0_VM ← D-

1 0
DAT_VP ← D+
SE0_VM → D-

1 1
DAT_VP ← D+
SE0_VM ← D-

2. 

SDA

SCL

tHD: STA

tSU: DAT
tHD: DAT

tSU: STA

tHD: STA tSU: STO

tBUF

tLOW

tHIGH

tR tF

START
CONDITION

REPEATED START
CONDITION

STOP
CONDITION

START
CONDITION

13. 2

USB On-the-Go
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CONTROL PIN/BIT INPUT OUTPUT
MODE

SUS GP_EN OE/INT DAT_SE0 DAT_VP SE0_VM D+ D-
DESCRIPTION

0 0 0 1 0 0 0 1

0 0 0 1 1 0 1 0

0 0 0 1 0 1 0 0
Functional
DAT_SE0

0 0 0 1 1 1 0 0

0 0 0 0 0 0 0 0

0 0 0 0 1 0 1 0

0 0 0 0 0 1 0 1
Functional

VP_VM

0 0 0 0 1 1 1 1

U S B functi onal  m od e
tr anscei ver  and  I2C  i nter face
ar e ful l y functi onal 

1 0 0 1 0 0 0 1

1 0 0 1 1 0 1 0

1 0 0 1 0 1 0 0

1 0 0 1 1 1 0 0

1 0 0 0 0 0 0 0

1 0 0 0 1 0 1 0

1 0 0 0 0 1 0 1

1 0 0 0 1 1 1 1

Suspend

1 0 1 X X X Driver is
Hi-Z

Driver is
Hi-Z

USB suspend mode

Receiving 0 0 1 X X X Driver is
Hi-Z

Driver is
Hi-Z See Table 4

General-
purpose
buffer

X 1 0 1 See Table 2 General-purpose buffer
mode

3. 

SDA

SCL S

START
CONDITION

P

STOP
CONDITION

14. 

SDA

SCL

START MSB

1 0 0 1 0 0 A0

LSB

ACKR/W

15. 
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CONTROL PIN/BIT INPUTS OUTPUTS

MODE SUS
(NOTE 7)

GP_EN OE/INT DAT_SE0 BI_DI D+ D- DAT_VP SE0 _ VM RCV VP VM

0 0 1 1 1 0 0 Last value
of DAT_VP 1 Last value

of RCV

0 0 1 1 1 1 0 1 0 1

0 0 1 1 1 0 1 0 0 0

0 0 1 1 1 1 1 Undefined 0 Undefined

1 0 1 1 1 0 0 0 1 0

1 0 1 1 1 1 0 1 0 0

1 0 1 1 1 0 1 0 0 0

Functional
DAT_SE0

1 0 1 1 1 1 1 1 0 0

0 0 1 0 1 0 0 0 0 Last value
of RCV

0 0 1 0 1 1 0 1 0 1

0 0 1 0 1 0 1 0 1 0

0 0 1 0 1 1 1 1 1 Undefined

1 0 1 0 1 0 0 0 0 0

1 0 1 0 1 1 0 1 0 0

1 0 1 0 1 0 1 0 1 0

Functional
VP_VM

1 0 1 0 1 1 1 1 1 0

General-
purpose buffer X 1 X X X See Table 2 0

Transmitting
(see Table 3) X X 0 X X — 0

Unidirectional
(transmitter

only)
X X X X 0 — 0

Echo
D+

Echo
D-

4. 

7 SUS suspend ( 1 1 ) 1 1 spd_susp_ctl
X = 
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(ACK) 8 9 ACK
MAX3301E/MAX3302E

SDA ACK
MAX3301E/MAX3302E

ACK ACK

START 7 ( 15)
MAX3301E/MAX3302E

START LSB
/ (R/W) R/W MAX3301E/

MAX3302E (R/W 0 R/W 1
) MAX3301E/MAX3302E

ACK

MAX3301E/MAX3302E ( 5)
A6 A1 I2C

ADD A0 ADD GND A0
0 ADD VL A0 1 MAX3301E

MAX3302E

MAX3301E/MAX3302E
MAX3301E/MAX3302E

0 (R/W)

18

MAX3301E/MAX3302E 3
MAX3301E/MAX3302E

0 (R/W)
MAX3301E/MAX3302E

1 (R/W)
19

MAX3301E/MAX3302E

0
MAX3301E/MAX3302E MAX3301E/MAX3302E

8
MAX3301E/MAX3302E

MAX3301E/MAX3302E

MAX3301E/MAX3302E NACK
1 ( 20)

SDA

SCL

DATA LINE STABLE,
DATA VALID

CHANGE OF DATA
ALLOWED

16. 

SCL

START
CONDITION

S

SDA BY
TRANSMITTER

SDA BY
RECEIVER

CLOCK PULSE FOR ACKNOWLEDGEMENT

1 2 8 9

17. 

A
REGISTER ADDRESS

(8 BITS)

MSB LSB

A A P

MSB LSB

DATA
(8 BITS)

S
SLAVE ADDRESS

(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0

R/W

18. 
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MAX3301E/MAX3302E
( 21)

0 MAX3301E/MAX3302E
MAX3301E/

MAX3302E MAX3301E/MAX3302E
MAX3301E/MAX3302E

MAX3301E/

MAX3302E 1
MAX3301E/MAX3302E

MAX3301E/
MAX3302E MAX3301E/MAX3302E

1

MAX3301E/MAX3302E 0

S
SLAVE ADDRESS

(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0

A
REGISTER ADDRESS (K)

(8 BITS)

MSB LSB

A A

MSB LSB

DATA (K)
(8 BITS)

DATA (K+1)
(8 BITS) A

DATA (K+2)
(8 BITS)

MSB LSB

A A

MSB LSB

DATA (K+N)
(8 BITS)

MSB LSB

P

S SLAVE ADDRESS
(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0

A
UNSUPPORTED REGISTER ADDRESS (K)

(8 BITS)

MSB LSB

A NA

MSB LSB

DATA (K)
(8 BITS)

MAX3301E/MAX3302E RECOGNIZES
ITS ADDRESS

MAX3301E/MAX3302E SENDS
AN ACK

MAX3301E/MAX3302E RECOGNIZES A WRITE TO AN
UNSUPPORTED LOCATION, THEN SENDS A NACK

R/W

R/W

20. 

S
SLAVE ADDRESS

(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0 0 0

A
REGISTER ADDRESS

(8 BITS)

MSB LSB

A

RS SLAVE ADDRESS
(7 BITS)

A6 A5 A4 A3 A2 A1 A0 1 1 00

A
DATA

(8 BITS)

MSB LSB

NA P

R/W

R/W

19. 

R/W: / (R/W = 1: ; R/W = 0: )

S
RS
P

A
NA
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S
SLAVE ADDRESS

(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0

A
REGISTER ADDRESS (K)

(8 BITS)

MSB LSB

A

A
DATA (K)
(8 BITS)

MSB LSB

A A

MSB LSB

DATA (K+1)
(8 BITS)

S SLAVE ADDRESS
(7 BITS)

A6 A5 A4 A3 A2 A1 A0 0

A UNSUPPORTED REGISTER ADDRESS (K)
(8 BITS)

MSB LSB

A

MAX3301E/MAX3302E RECOGNIZE
THEIR ADDRESS

MAX3301E/MAX3302E SENDS
AN ACK

ACK FROM MASTER

P

S
SLAVE ADDRESS

(7 BITS)

A6 A5 A4 A3 A2 A1 A0 1

A
DATA (K+3)

(8 BITS)

MSB LSB

A NA

MSB LSB

DATA (K+N)
(8 BITS)

DATA (K+2)
(8 BITS)

MSB LSB

P

P

S SLAVE ADDRESS
(7 BITS)

A6 A5 A4 A3 A2 A1 A0 1

A UNSUPPORTED REGISTER ADDRESS (K)
(8 BITS) — ALL 0's RETURNED

MSB LSB

A

R/W

R/W

R/W

R/W

21. 

5. I2C
ADDRESS BITS

ADD INPUT
A6 A5 A4 A3 A2 A1 A0

GND (0) 0 1 0 1 1 0 0

VL (1) 0 1 0 1 1 0 1
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REGISTER MEMORY ADDRESS DESCRIPTION

Vendor ID 00h, 01h Read only. The contents of registers 00h and 01h are 6Ah and 0Bh, respectively.

Product ID 02h, 03h Read only. The contents of registers 02h and 03h are 01h and 33h, respectively.

Control 1
04h (set)

05h (clear)
Sets operating modes, maximum data rate, and direction of data transfer.

Control 2
06h (set)

07h (clear)
Controls D+/D- pullup/pulldown resistor connections, ID_IN state, and VBUS
behavior.

Interrupt source 08h (read) Read only.

Unused* 09h Not used.

Interrupt latch
0Ah (set)

0Bh (clear)
Indicates which interrupts have occurred.

Interrupt-enable
Falling edge

0Ch (set)
0Dh (clear)

Enables interrupts for high-to-low transitions.

Interrupt-enable
Rising edge

0Eh (set)
0Fh (clear)

Enables interrupts for low-to-high transitions.

Unused*/Special
Function 2

10h (set)
11h (clear)

MAX3301E: Not used.
MAX3302E: Alternate register addresses for special-function register 2. This
register is also accessible from 16h and 17h.

Special function 1
12h (set)

13h (clear)
Enables hardware/software control of the MAX3301E's behavior, interrupt activity,
and operating modes.

Revision ID 14h, 15h Read only. The contents of registers 14h and 15h are 77h and 41h, respectively.

Special function 2
16h (set)

17h (clear)
Sets operating modes, INT output configuration, D+/D- behavior in audio mode,
and TRM source.

Unused* 18h–Fh Not used.

6. 

/ 1 ( 7)
2 ( 8)

D+/D- VBUS /
ID_IN

1 1 1
1 1 0

0

MAX3301E/MAX3302E
( 10)

( 11)
( )

10 13

1 1
1 1 1 0

0

* NACK
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BIT NUMBER SYMBOL OPERATION
VALUE AT

POWER-UP

0 speed
S et to 0 for  l ow - sp eed  ( 1.5M b p s)  m od e. S et to 1 for  ful l - sp eed  ( 12M b p s)  m od e. Thi s
b i t chang es the d ata r ate onl y i f sp d _susp _ctl  =  1 i n sp eci al - functi on r eg i ster  1.

0

1 suspend
Set to 0 for normal operating mode. Set to 1 for suspend mode. This bit changes
the operating mode only if spd_susp_ctl = 1 in sp eci al - functi on r eg i ster  1.

0

2 dat_se0 Set to 0 for VP_VM USB mode. Set to 1 for DAT_SE0 USB mode. 0

3 — Not used. 0

4 bdis_acon_en
Enables the transceiver (when configured as an A device) to connect its pullup
resistor if the B device disconnect is detected during HNP. Set to 0 to disable this
feature. Set to 1 to enable this feature.

0

5 oe_int_en
Set to 0 to disable the interrupt output circuitry of OE/INT. Set to 1 to enable the
interrupt output circuitry of OE/INT.

0

6 uart_en
Set to 0 to disable UART mode. Set to 1 to enable UART mode. This bit overrides
the settings of dminus_dir, dplus_dir, and gp_en bits.

0

7 — Not used. 0

7. 1 ( 04h 05h )

BIT NUMBER SYMBOL OPERATION
VALUE AT

POWER-UP

0 dp_pullup S et to 0 to d i sconnect the p ul lup  resi stor  to D+ . Set to 1 to connect the pul l up  r esi stor  to D +. 0

1 dm_pullup S et to 0 to d i sconnect the p ul l up  r esi stor  to D - . S et to 1 to connect the p ul l up  r esi stor  to D - . 0

2 dp_pulldown
Set to 0 to disconnect the pulldown resistor to D+. Set to 1 to connect the pulldown
resistor to D+.

1

3 dm_pulldown
Set to 0 to disconnect the pulldown resistor to D-. Set to 1 to connect the pulldown
resistor to D-.

1

4 id_pulldown Set to 0 to allow ID_IN to float. Set to 1 to connect ID_IN to GND. 0

5 vbus_drv S et to 0 to tur n V B U S  off. S et to 1 to d r i ve V B U S  thr oug h a l ow  i m p ed ance ( see N ote 8) . 0

6 vbus_dischrg
Set to 0 to disconnect the VBUS discharge resistor. Set to 1 to connect the VBUS
discharge resistor (see Note 8).

0

7 vbus_chrg
Set to 0 to disconnect the VBUS charge resistor. Set to 1 to connect the VBUS
charge resistor (see Note 8).

0

8. 2 ( 06h 07h )

8 VBUS VBUS 2 5 6 7
• vbus_drv vbus_dischrg vbus_chrg
• vbus_dischrg vbus_drv vbus_chrg vbus_drv vbus_drv
• vbus_chrg vbus_drv vbus_dischrg 9
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SET COMMAND (ADDRESS 06h) BEHAVIOR OF MAX3301E/MAX3302E

vbus_drv vbus_dischrg vbus_chrg vbus_drv vbus_dischrg vbus_chrg

1 X X 1 0 0

0 1 X 0 1 0

0 0 1 0 0 1

0 0 0 Not affected Not affected Not affected

9. VBUS

BIT NUMBER SYMBOL CONTENTS

0 vbus_vld Logic 1 if VBUS > VBUS valid comparator threshold.

1 sess_vld Logic 1 if VBUS > session valid comparator threshold.

2 dp_hi
Logic 1 if VD+ > dp_hi comparator threshold (D+ assertion during data line pulsing through
SRP method).

3 id_gnd Logic 1 if VID_IN < 0.1 x VCC.

4 dm_hi
Logic 1 if VD- > dm_hi comparator threshold (D- assertion during data line pulsing through SRP
method).

5 id_float Logic 1 if VID_IN > 0.9 x VCC.

6 bdis_acon
Logic 1 if bdis_acon_en = 1 and the MAX3301E/MAX3302E assert dp_pullup after detecting a
B device disconnect during HNP.

7 cr_int_sess_end
Log i c 1 i f V BU S  <  sess_end  com p ar ator  thr eshol d , or  i f V D +  >  cr _i nt com p ar ator  thr eshol d  ( 0.4V  to
0.6V ) , d ep end i ng  on the val ue of i nt_sour ce ( b i t 5 of sp eci al - functi on r eg i ster  1, see Tab l e 14) .

10. ( 08h )

14 15 16
1

1 1 1
1 0

0 1

2

TRM D+/D-
15 MAX3301E 2 16

MAX3302E 2

MAX3301E
sdwn MAX3302E VP_VM
USB (μP) USB

I2C MAX3302E
sdwn 0 MAX3302E 2

I2C MAX3302E 2
I2C 10h 11h ( 16h

17h) USB OTG (SIE) I2C
0h 15h

X = 
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BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 vbus_vld
vb us_vl d  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate
i nter r up t- hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

1 sess_vld
sess_vl d  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate
i nter r up t- hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

2 dp_hi
d p _hi  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate i nter r up t- 
hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

3 id_gnd
i d _g nd  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate i nter r up t- 
hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

4 dm_hi
d m _hi  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate i nter r up t- 
hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

5 id_float
i d _fl oat asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate i nter r up t- 
hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

6 bdis_acon
b d i s_acon asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate
i nter r up t- hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

7 cr_int_sess_end
cr _i nt_sess_end  asser ts i f a tr ansi ti on occur s on thi s cond i ti on and  the ap p r op r i ate
i nter r up t- hi g h or  i nter r up t- l ow  enab l e b i t i s set. S ee Tab l es 10, 12, and  13.

0

11. ( 0Ah 0Bh )

BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 vbus_vld
S et to 0 to d i sab l e the vb us_vld  i nter rup t for  a hig h- to- l ow  transiti on. S et to 1 to
enab l e the vb us_vld  i nter rup t for  a hig h- to- l ow  transiti on. S ee Tab l es 10 and  11.

0

1 sess_vld
S et to 0 to d i sab l e the sess_vld  i nter rup t for  a hig h- to- l ow  transiti on. S et to 1 to
enab l e the sess_vld  i nter rup t for  a hig h- to- l ow  transiti on. S ee Tab l es 10 and  11.

0

2 dp_hi
S et to 0 to d i sab l e the d p _hi  interr up t for a hi g h-to- low  tr ansi ti on. Set to 1 to
enab l e the d p _hi  interr up t for a hi g h-to- low  tr ansi ti on. See Tab l es 10 and 11.

0

3 id_gnd
S et to 0 to d i sab l e the i d _g nd  i nter r upt for  a hi g h- to-l ow  tr ansi tion. S et to 1 to
enab l e the i d _g nd  i nter r upt for  a hi g h- to-l ow  tr ansi tion. S ee Tab les 10 and  11.

0

4 dm_hi
S et to 0 to d i sab l e the d m _hi  interr up t for a hi g h-to- low  tr ansi ti on. Set to 1 to
enab l e the d m _hi  interr up t for a hi g h-to- low  tr ansi ti on. See Tab l es 10 and 11.

0

5 id_float
S et to 0 to d i sab l e the i d _fl oat i nter rup t for  a hig h- to- l ow  transiti on. S et to 1 to
enab l e the i d _fl oat i nter rup t for  a hig h- to- l ow  transiti on. S ee Tab l es 10 and  11.

0

6 bdis_acon
S et to 0 to d i sab l e the b d is_acon interr up t for a hi g h-to- low  tr ansi ti on. Set to 1 to
enab l e the b d is_acon interr up t for a hi g h-to- low  tr ansi ti on. See Tab l es 10 and 11.

0

7 cr_int_sess_end
S et to 0 to d i sab l e the cr _i nt_sess_end  i nter r up t for  a hi g h- to- l ow  tr ansi ti on.
S et to 1 to enab l e the cr _i nt_sess_end  i nter r up t for  a hi g h- to- l ow  tr ansi ti on.
S ee Tab l es 10 and  11.

0

12. ( 0Ch 0Dh )
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car kit

car kit car
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•

•

•
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MAX3301E/MAX3302E D+ D-
( )

USB (27.4Ω ±1%)
MAX3301E/MAX3302E D+ USB D+

MAX3301E/MAX3302E D-
USB D- ( )

0.1μF GND
VL 1μF VCC GND
1μF ( ) TRM GND
C+ C- 100nF (

) USB OTG 1μF 6.5μF
VBUS GND

ESD

MAX3301E/MAX3302E ESD D+ D-
ID_IN VBUS
±15kV ESD ESD
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BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 vbus_vld
S et to 0 to d i sab l e the vb us_vld  i nter rup t for  a l ow - to- hi gh transiti on. S et to 1 to
enab l e the vb us_vld  i nter rup t for  a l ow - to- hi gh transiti on. S ee Tab l es 10 and  11.

0

1 sess_vld
S et to 0 to d i sab l e the sess_vld  i nter rup t for  a l ow - to- hi gh transiti on. S et to 1 to
enab l e the sess_vld  i nter rup t for  a l ow - to- hi gh transiti on. S ee Tab l es 10 and  11.

0

2 dp_hi
S et to 0 to d i sab l e the d p _hi  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S et to 1 to
enab l e the d p _hi  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S ee Tab l es 10 and  11.

0

3 id_gnd
S et to 0 to d i sab l e the i d _g nd  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S et to 1 to
enab l e the i d _g nd  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S ee Tab l es 10 and  11.

0

4 dm_hi
S et to 0 to d i sab l e the d m _hi  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S et to 1 to
enab l e the d m _hi  i nter r up t for  a l ow - to- hi g h tr ansi ti on. S ee Tab l es 10 and  11.

0

5 id_float
S et to 0 to d i sab l e the i d _fl oat i nter r up t for  a l ow - to- hi g h tr ansi ti on. S et to 1 to
enab l e the i d _fl oat i nter r up t for  a l ow - to- hi g h tr ansi ti on. S ee Tab l es 10 and  11.

0

6 bdis_acon
S et to 0 to d i sab l e the b d is_acon interr up t for a low - to- hig h tr ansi ti on. Set to 1 to
enab l e the b d is_acon interr up t for a low - to- hig h tr ansi ti on. See Tab l es 10 and 11.

0

7 cr_int_sess_end
S et to 0 to d i sab l e the cr _i nt_sess_end  i nter r up t for  a l ow - to- hi g h tr ansi ti on.
S et to 1 to enab l e the cr _i nt_sess_end  i nter r up t for  a l ow - to- hi g h tr ansi ti on.
S ee Tab l es 10 and  11.

0

13. ( 0Eh 0Fh )
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BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 int_sdwn
S et to 0 for  nor m al  op er ati on. S et to 1 to enter  i nter r up t shutd ow n m od e. The I2 C 
i nter face and  i nter r up t sour ces r em ai n acti ve, w hi l e al l  other  ci r cui tr y i s off.

0

1 spd_susp_ctl
S et to 0 to contr ol  the M AX 3301E /M AX3302E  b ehavi or  w i th S P D  and  S U S . S et to 1 to
contr ol  the M AX 3301E /M AX 3302E  b ehavior  w i th the sp eed  and  susp end  b i ts i n contr ol 
r eg i ster  1 (see Tab l e 7) .

0

2 bi_di
Set to 0 to transfer data from DAT_VP and SE0_VM to D+ and D-, respectively.
DAT_VP and SE0_VM are always inputs when this bit is 0. Set to 1 to control the
direction of data transfer with OE/INT.

1

3 dminus_dir
Set to 0 to transfer data from SE0_VM to D-. Set to 1 to transfer data from D- to
SE0_VM. Ensure that gp_en = 1, dat_se0 = 1, uart_en = 0, and OE/INT = low to
activate this function.

0

4 dplus_dir
Set to 0 to transfer data from DAT_VP to D+. Set to 1 to transfer data from D+ to
DAT_VP. Ensure that gp_en = 1, dat_se0 = 1, uart_en = 0, and OE/INT = low to
activate this function.

0

5 int_source
Set to 0 to use cr_int as the interrupt source for bit 7 of the interrupt source
register. Set to 1 to use sess_end as the interrupt source for bit 7 of the interrupt
source register (see Table 10).

0

6 sess_end
Session end comparator status (read only). Sess_end = 0 when VBUS >
sess_end threshold. Sess_end = 1 when VBUS < sess_end threshold.

—

7 gp_en
Set to 0 to disable general-purpose buffer mode. Set to 1 to enable general-
purpose buffer mode.

0

14. 1 ( 12h 13h )

BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 sdwn
Set to 0 for normal operation. Set to 1 to enable shutdown mode. Only the I2 C 
interface remains active in shutdown.

1

1 irq_mode
Set to 0 to set INT and OE/INT as open-drain outputs. Set to 1 to set INT and
OE/INT as push-pull outputs.

0

2 xcvr_input_disc
S et to 0 to l eave the D + /D -  si ng l e- end ed  r ecei ver  i np uts connected . S et to 1 to
d i sconnect the D + /D -  r ecei ver  i np uts to r ed uce p ow er  consum p ti on i n aud i o m od e.

0

3 reg_sel Set to 0 to power TRM from VCC. Set to 1 to power TRM from VBUS. 0

4–7 — Reserved. Set to 0 for normal operation. 0000

15. MAX3301E 2 ( 16h 17h )

ESD TRM GND
VBUS GND 1μF

ESD D+ D- ID_IN VBUS /

• ±15kV
• ±6kV IEC 61000-4-2
• ±10kV IEC 61000-4-2

sess_end VBUS
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Maxim

22 23
100pF

ESD 1.5kΩ

IEC 61000-4-2

IEC 61000-4-2 ESD
MAX3301E/MAX3302E

3 IEC 61000-4-2
ESD IEC 61000-4-2

IEC 61000-4-2 IEC
61000-4-2 IEC 61000-4-2

ESD 24
IEC 61000-4-2

25 IEC 61000-4-2

MAX3301E/MAX3302E

MAX3301E/
MAX3302E D+ D- USB

_______________________ UCSP
UCSP PC

-
Maxim

www.maxim-ic.com.cn/ucsp 1891
(WL-CSP)
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BIT NUMBER SYMBOL CONTENTS
VALUE AT

POWER-UP

0 sdwn
Set to 0 to enable shutdown mode. Set to 1 for normal operation. Only the I2 C 
interface remains active in shutdown.

1

1 irq_mode
Set to 0 to set INT and OE/INT as open-drain outputs. Set to 1 to set INT and
OE/INT as push-pull outputs.

0

2 xcvr_input_disc
S et to 0 to l eave the D+ /D - si ng l e-end ed  r ecei ver  inp uts connected . S et to 1 to
d i sconnect the D + /D-  r ecei ver  inp uts to r educe p ow er  consump ti on i n audi o mod e.

0

3 reg_sel Set to 0 to power TRM from VCC. Set to 1 to power TRM from VBUS. 0

4–7 — Reserved. Set to 0 for normal operation. 0000

16. MAX3302E 2 ( 10h 16h 11h 17h )

REGISTER ADDRESS CONTENTS

00h 6Ah
Vendor ID

01h 0Bh

02h 01h
Product ID

03h 33h

14h 77h
Revision ID

15h 41h

17. ID

http://www.maxim-ic.com.cn/ucsp
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CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
100pF

RC
1MΩ

RD
1.5kΩ

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

22. ESD

IP 100%
90%

36.8%

tRL
TIME

tDL

CURRENT WAVEFORM

PEAK-TO-PEAK RINGING
(NOT DRAWN TO SCALE)

Ir

10%
0

0

AMPERES

23. 

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
150pF

RC
50MΩ to 100MΩ

RD
330Ω

HIGH- 
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

24. IEC 61000-4-2 ESD

I

100%

90%

10%

tR = 0.7ns TO 1ns
I PE

AK
30ns

25. IEC 61000-4-2

______________________________
PROCESS: BiCMOS

USB On-the-Go
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32

31
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27

26

9
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MAX3301E
MAX3302E

ASIC

DAT_VP

SE0_VM

RCV

VP

VM

SDA

SCL

SUS

SPD

VL(I/O)

ADD
GND

TRM

D+

D-

27.4Ω

27.4Ω

ID_IN

VBUS

C+

C-

OTG
CONNECTOR

VBUS

D+

D-

ID

GND

VL VCC

VL VCC

*USB OTG SPECIFICATIONS LIMIT
THE TOTAL CAPACITANCE ON VBUS
FROM 1μF (MIN) TO 6.5μF (MAX)
FOR A DUAL-ROLE DEVICE.

0.1μF

OEV/INT

INT

RESET

1μF

CFLYING
0.1μF

1μF

CVBUS*
4.7μF
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