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ABSOLUTE MAXIMUM RATINGS

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 refer to GND unless otherwise noted.)
Supply Voltage (VBUS) .............................................-0.3V to +6V
System Supply Voltage (VL) .....................................-0.3V to +6V
Output of Internal Regulator (VTRM) .........-0.3V to (VBUS + 0.3V)
Input Voltage (D+, D-) ..............................................-0.3V to +6V
SUS, BD ........................................................-0.3V to (VL + 0.3V)
ENUM, SE0, DAT ..........................................-0.3V to (VL + 0.3V)
Short-Circuit Current to VBUS or GND (D+, D-) ..............±150mA
Maximum Continuous Current (all other pins) ..................±15mA

Continuous Power Dissipation (TA = +70°C)
14-Pin TDFN (derate 18.5mW/°C above +70°C) .......1482mW
4mm x 3mm UCSP 

(derate 6.5mW/°C above +70°C)..............................518mW
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Bump Soldering ...............................................................+235°C
Lead Soldering (10s) ...................................................... +300°C

ELECTRICAL CHARACTERISTICS
(VBUS = +4.0V to +5.5V, VL = +2.3V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VBUS = +5.0V, VL =
+2.5V, TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SUPPLY INPUTS (VBUS, VTRM, VL)

VBUS Input Range VBUS 4.0 5.5 V

VL Input Range VL 2.3 3.6 V

Reg ul ated  S up ply- Vol tag e Outp ut VTRM 3.0 3.3 3.6 V

Operating VBUS Supply Current IVBUS
Full-speed transmitting/receiving at
12Mbps, CL = 50pF on D+ and D-

10 mA

Operating VL Supply Current IVL
Ful l-sp eed  tr ansm itti ng /r ecei vi ng  at 12M bps,
CL = 15pF receiver outputs, VL = 2.5V

1.5 mA

Full-speed idle, VD+ >2.7V, VD- <0.3V 500Full-Speed Idle and SE0 Supply
Current

IVBUS(IDLE)
SE0: VD- <0.3V, VD+ <0.3 500

μA

Static VL Supply Current IVL(STATIC) Full-speed idle, SE0 or suspend mode 10 μA

Suspend Supply Current IVBUS(SUSP)
SE0 = DAT= open;
SUS = OE = high

30 45 μA

Disable-Mode Supply Current IVBUS(DIS) VL = GND or open 25 μA

Sharing-Mode VL Supply Current IVL(SHARIN G)
VBUS = GND or open, OE = low,
SE0 = DAT = low or high, SUS = high

5 μA

D+/D- Supply Current ID+/D- VBUS = GND or open 20 μA

VBUS Power-Supply Detection
Threshold

VTH_VBUS VL > 2.3V 0.8 3.6 V

VBUS Power-Supply Detection
Hysteresis

VVBUSHYS 100 mV

VL Power-Supply Threshold VTH_VL 850 mV
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ELECTRICAL CHARACTERISTICS (continued)
(VBUS = +4.0V to +5.5V, VL = +2.3V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VBUS = +5.0V, VL =
+2.5V, TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DIGITAL INPUTS AND OUTPUTS (DAT, SE0, OE, ENUM, SUS, BD)

Input-High Voltage VIH 0.7 x VL V

Input-Low Voltage VIL 0.3 x VL V

Output-Voltage High VOH ISOURCE = 2mA VL - 0.4 V

Output-Voltage Low VOL ISINK = 2mA 0.4 V

Input Leakage Current ILKG -1 +1 μA

Input Capacitance Measured from input to GND 10 pF

ANALOG INPUTS AND OUTPUTS (D+/D-)

Differential Input Sensitivity VID |VD+ - VD-| 200 mV

Differential Common-Mode
Voltage Range

VCM Includes VID range 0.8 2.5 V

Single-Ended Input Voltage High VIHSE 2.0 V

Single-Ended Input Voltage Low VILSE 0.8 V

Receiver Single-Ended
Hysteresis

VHYS 200 mV

Output-Voltage Low VOLD RL = 1.5kΩ from D+ or D- to 3.6V 0.3 V

Output-Voltage High VOHD RL = 15kΩ from D+ or D- to GND 2.8 3.6 V

Off-State Leakage Current Tri-state driver -1 +1 μA

Transceiver Capacitance CIND Measured from D+ or D- to GND 20 pF

MAX13342E 4 14
Driver Output Impedance ROUT

MAX13345E 28 43
Ω

Internal Pullup Resistor RPU 1.425 1.500 1.575 kΩ

Input Impedance ZIN
Drivers off, tri-state driver, ENUM = 0,
VD+, VD- = 0 OR +3.6V

1 MΩ

LINEAR REGULATOR

External Capacitor COUT Compensation of linear regulator 1 μF

ESD PROTECTION (D+, D-)

Human Body Model ±15 kV

IEC 61000-4-2 Air-Gap
Discharge

±8 kV

IEC 61000-4-2 Contact
Discharge

±8 kV
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TIMING CHARACTERISTICS
(VBUS = +4V to +5.5V, VL = +2.3V to +3.6V, ENUM = VL, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VBUS =
+5V, VL = +2.5V, TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

TRANSMITTER ( CL = 50pF)

Rise Time tFR

10% to 90% of |VOHD-VOLD| with an external
31.6Ω series resistor (MAX13342E),
Figures 3, 8

4 20 ns

Fall Time tFF

10% to 90% of |VOHD-VOLD| with an external
31.6Ω  series resistor (MAX13342E),
Figures 3, 8

4 20 ns

Rise-and-Fall Time Matching
(Note 1)

tLR/tLF Figures 3, 8 90 110 %

Output Signal Crossover (Note 2)
VCRS_L,
VCRS_F

Figure 4 1.3 2 V

tPLH_DRV
Low-to-high transition,
Figures 4, 8

VL > 2.3V 20
Driver
Propagation Delay

tPHL_DRV
High-to-low transition,
Figures 4, 8

VL > 2.3V 20
ns

tPZH_DRV
Off-to-high transition,
Figures 5, 8

VL > 2.3V 18

Driver-Enabled Delay Time

tPZL_DRV
Off-to-low transition,
Figures 5, 8

VL > 2.3V 18

ns

tPHZ_DRV
High-to-off transition,
Figure 5, 9

VL > 2.3V 18

Driver Disable Delay

tPLZ_DRV
Low-to-off transition,
Figures 5, 9

VL > 2.3V 18

ns

RECEIVER (CL = 15pF)

tPLH_RCV
Low-to-high transition,
Figures 6,10

VL > 2.3V 20
Differential Receiver
Propagation Delay

tPHL_RCV
High-to-low transition,
Figures 6,10

VL > 2.3V 20

ns

tPLH_SE
Low-to-high transition,
Figures 6,10

18
Single-Ended Receiver
Propagation Delay

tPHL_SE
High-to-low transition,
Figures 6,10

18

ns

tPHZ_SE
High-to-off transition,
Figure 7

VL > 2.3V 20
Single-Ended Receiver Disable
Delay

tPLZ_SE
Low-to-off transition,
Figure 7

VL > 2.3V 20

ns

tPZH_SE
Off-to-high transition,
Figure 7

VL > 2.3V 22
Single-Ended Receiver Enable
Delay

tPZL_SE
Off-to-low transition,
Figure 7

VL > 2.3V 22

ns

Note 1: Parameters are 100% production tested at +25°C, unless otherwise noted. Limits over temperature are guaranteed by design.
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(VBUS = +5V, VL = +3.3V, TA = +25°C, unless otherwise noted.)
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MAX13342E/MAX13345E
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TDFN UCSP

1 B1 VTRM

2 A1 VL

3 A2 SE0

4 A3 DAT

5, 12 — N.C.

6 B3 SUS

7 A4 BD

8 B4 OE

9 C4 GND

10 C3 D-

11 C2 D+

13 B2 ENUM

14 C1 VBUS

EP — EP

μ

μ

OE OE

OE OE

OE OE
OE

OE OE

OE OE

Ω
Ω

μ
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Ω
±

μ

LEVEL
TRANSLATOR
AND LOGIC

D+

D-

BD

OE

VL

LDO
REGULATOR

VTRM

VBUS

MAX13342E
MAX13345E

ENUM

SUS

DAT

SEO

MAX13345E
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OE

μ

μ

μ
OE

VBUS (V) VTRM (V) VL (V) CONFIGURATION NOTES

+4.0 to +5.5 +3.0 to +3.6 output +2.3 to +3.6 Normal mode —

+4.0 to +5.5 +3.0 to +3.6 output GND or floating Disable mode Table 2

GND or Floating High Z +2.3 to +3.6 Sharing mode Table 2

INPUTS/OUTPUTS DISABLE MODE SHARING MODE

VBUS / VTRM 4V to 5.5V Floating or connected to GND

VL Floating or connected to GND 2.3V to 3.6V input

D+ and D- High impedance High impedance

DAT, SE0 High impedance High impedance

SUS High impedance High impedance

BD Low Low
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OE

OE

OE

OE

OE
OE

OE

μ

Ω

±
OE

Ω μ
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OE

OE

μ
μ

μ

—

(OE = 0, SUS = 0)

INPUTS OUTPUTS

DAT SE0 D+ D-

0 0 0 1

0 1 0 0

1 0 1 0

1 1 0 0

(OE = 1, SUS = 0)

INPUTS OUTPUTS

D+ D- DAT SE0

0 0 *DAT 1

0 1 **0 0

1 0 **1 0

1 1 X 0

*
**
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±

±
μ

• ±

• ±

• ±

Ω

MAX13342E

SYSTEM
VOLTAGE
SUPPLY

VBUSVL

SYSTEM
INTERFACE

DAT
SEO

GND

D-

D+

GND

D-

D+

VTRM

SUS
ENUM

OE

USB CONNECTOR

31.6Ω

31.6Ω

USB
POWER

0.1μF 1.0μF

1.0μF

BD
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VOHD

VOLD

90%

10%

90%

10%

tFR, tLR tFF, tLF

DAT CONNECTED TO
GND, SE0 CONNECTED
TO GND. D+ PULLED TO
3.0V WITH 150Ω.

DAT CONNECTED TO
VL, SE0 CONNECTED
TO GND. D+ PULLED
TO GND WITH 150Ω.

DAT CONNECTED TO
VL, SE0 CONNECTED
TO GND. D- PULLED
TO VL WITH 150Ω.

DAT CONNECTED TO
GND, SE0 CONNECTED
TO GND. D- PULLED
TO GND WITH 150Ω.

tPZH_DRV

tPZL_DRV

tPZH_DRV

tPZL_DRV

tPHZ_DRV

tPLZ_DRV

tPHZ_DRV

tPLZ_DRV

D+

D+

D-

D-

OE

DAT

SEO

D-

D+

tPLH_DRV tPHL_DRV

VCRS_F , VCRS_L

RISE/FALL TIMES < 4ns

+3V

0V

DAT/SEO

VL

D+/D-

tPLH_RCV,
tPLH_SE

tPHL_RCV,
tPHL_SE

INPUT RISE/FALL TIME < 4ns
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D+ CONNECTED TO
GND, D- CONNECTED TO
+3.0V. DAT PULLED TO
VL WITH 330Ω.

D+ CONNECTED TO
+3.0V, D- CONNECTED TO
GND. DAT PULLED TO
GND WITH 330Ω.

D+ CONNECTED TO
+3.0V, D- CONNECTED
TO GND. SE0 PULLED
TO VL WITH 330Ω.

D+ CONNECTED TO
GND, D- CONNECTED
TO GND. SE0 PULLED
TO GND WITH 330Ω.

tPZH_SE

tPZL_SE

tPZH_SE

tPZL_SE

tPHZ_SE

tPLZ_SE

tPHZ_SE

tPLZ_SE

DAT

DAT

SE0

SE0

OE

D+/D-
DUT

31.6Ω

15kΩ 50pF

TEST
POINT

FOR THE MAX13342E

LOAD FOR:
1) ENABLE TIME (D+/D-) MEASUREMENT
2) DAT/SEO TO D+/D- PROPAGATION DELAY
3) D+/D- RISE/FALL TIMES

D+/D-
DUT

31.6Ω 220Ω

50pF

TEST
POINT

FOR THE MAX13342E

NOTES:
1) V = 0 FOR tPHZ
2) V = VTRM FOR tPLZ

±

DAT/SEO
DUT

15pF

TEST
POINT

LOAD FOR: 
1) D+/D- TO DAT/SEO PROPAGATION DELAYS
2) DAT/SEO RISE/FALL TIMES
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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

IP 100%
90%

36.8%

tRL
TIME

tDL
CURRENT WAVEFORM

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

Ir

10%
0

0

AMPERES

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
150pF

RC
50MΩ TO 100MΩ

RD
330Ω

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST
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MAX13342E
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GPIO
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MULTIMEDIA
PROCESSOR

USB
CONNECTOR

0.1μF

1μF

1μF

31.6Ω

31.6Ω

TOP VIEW 
(BUMP SIDE DOWN)

2.0mm x 1.5mm UCSP

DATSEO BDVL

1

A

B

C

2 3 4

VBUS GNDD+

VTRM SUS OEENUM

D-
MAX13345E

MAX13342E

MAX13342E
MAX13345E

3mm x 3mm TDFN

TOP VIEW

2 4 5

13 11 10

EN
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D+ D-

V L
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C.

1

14

V B
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V T
RM

3

12

N.
C.

SE
0

6

9
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D
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S

7

8

OE
BD

*CONNECT EP TO GND

*EP
+

+

PROCESS: BiCMOS 
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( www.maxim-ic.com.cn/packages )

6,
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L,
 D

FN
 T
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IN
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S

H
1

221-0137

PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

COMMON DIMENSIONS

SYMBOL MIN. MAX.

A 0.70 0.80

D 2.90 3.10

E 2.90 3.10

A1 0.00 0.05

L 0.20 0.40

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e

PACKAGE VARIATIONS

0.25 MIN.k

A2 0.20 REF.

2.30±0.101.50±0.106T633-1 0.95 BSC MO229 / WEEA 1.90 REF0.40±0.05

1.95 REF0.30±0.050.65 BSC2.30±0.108T833-1

2.00 REF0.25±0.050.50 BSC2.30±0.1010T1033-1

2.40 REF0.20±0.05- - - - 0.40 BSC1.70±0.10 2.30±0.1014T1433-1

1.50±0.10

1.50±0.10

MO229 / WEEC

MO229 / WEED-3

0.40 BSC - - - - 0.20±0.05 2.40 REFT1433-2 14 2.30±0.101.70±0.10

T633-2 6 1.50±0.10 2.30±0.10 0.95 BSC MO229 / WEEA 0.40±0.05 1.90 REF

T833-2 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

T833-3 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

-DRAWING NOT TO SCALE- H
2

221-0137

PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

2.30±0.10 MO229 / WEED-3 2.00 REF0.25±0.050.50 BSC1.50±0.1010T1033-2
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PACKAGE OUTLINE, 4x3 UCSP


