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PART PIN-PACKAGE
TOP

MARK
PKG

CODE

MAX13481EETE 3mm X 3mm TQFN-EP* ADF T1633-4

MAX13482EETE 3mm X 3mm TQFN-EP* ADI T1633-4

MAX13483EETE 3mm X 3mm TQFN-EP* ADJ T1633-4

PART
ENUM
INPUT

INTERNAL
1.5kΩ 

RESISTOR

VBUS
DETECTION

MAX13481EETE ✓ — —

MAX13482EETE ✓ ✓ ✓

MAX13483EETE — — ✓
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +4V to +5.5V, VL = +1.6V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +5V, VL = +2.5V,
TA = +25°C.) (Note 1)

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 referenced to GND, unless otherwise noted.)
VBUS, VL, ..................................................................-0.3V to +7V
VTRM, VPUR, VPU.....................................-0.3V to (VBUS + 0.3V)
Input Voltage (D+, D-) ..............................................-0.3V to +7V
VM, VP, SUS, RCV, ENUM, BD, OE, ............-0.3V to (VL + 0.3V)
Short-Circuit Current to VCC or GND (D+, D-)… ........... ±150mA
Maximum Continuous Current (all other pins) ..................±15mA

Continuous Power Dissipation (TA = +70°C)
16-Pin, 3mm x 3mm TQFN (derate 15.6mW/°C above
+70°C).......................................................................1250mW

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

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 1.6 3.6 V

Regulated Supply-Voltage Output VVTRM 3.0 3.3 3.6 V

Operating VCC Supply Current IVCC
Full-speed transmitting/receiving at
12Mbps, CL = 50pF on D+ and D- (Note 2)

10 mA

Operating VL Supply Current IVL

Full-speed transmitting/receiving at
12Mbps, CL = 15pF receiver outputs,
VL = 2.5V (Note 2)

2.5 mA

Full-speed idle, VD+ > 2.7V, VD- < 0.3V 250 350Full-Speed Idle and SE0 Supply
Current

IVCC(IDLE)
SE0: VD+ < 0.3V, VD- < 0.3V 250 350

μA

Static VL Supply Current IVL(STATIC) Full-speed idle, SE0 or suspend mode 5 μA

Suspend Supply Current IVCC(SUSP) VM = VP = open, ENUM = SUS = OE = high 35 μA

Disabled-Mode Supply Current IVCC(DIS) VL = GND or open 20 μA

Sharing-Mode VL Supply Current IVL(SHARIN G)

VBUS = GND or open, OE = low,
VP = low or high, VM = low or high, SUS =
high, ENUM = high

5 μA

Disable-Mode Load Current on
D+ and D-

IDX(DIS ABLE ) VL = GND or open, VD_ = 0 or 5.5V 5 μA

Sharing-Mode Load Current on
D+ and D-

IDX (SH ARING) VBUS = GND or open, VD_ = 0 or 5.5V 20 μA

VTH_H Supply present 3.6

VL ≥ 1.7V 0.8
USB Power-Supply Detection
Threshold VTH_L Supply lost

VL < 1.7V 0.7

V

USB Power-Supply Detection
Hysteresis

VHYST 75 mV

VL Supply-Voltage Detection
Threshold

VTH(VL) 0.85  V
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +4V to +5.5V, VL = +1.6V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +5V, VL = +2.5V,
TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ANALOG VOLTAGE OUTPUTS (VPU, VPUR)
Off-State Leakage ILZ ENUM = VL -1 +1 μA

VPU Switch Resistance MAX13481E 10 Ω
VPUR Pullup Resistance MAX13482 (Note 3) 1.425 1.575 kΩ
DIGITAL INPUTS/OUTPUTS (VP,VM, RCV, OE, ENUM, SUS, BD)

Input-High Voltage VIH VP, VM, OE, ENUM, SUS 0.7 x VL V

Input-Low Voltage VIL VP, VM, OE, ENUM, SUS              0.3 x VL V

Output Voltage High VOH VP, VM, RCV, BD, ISOURCE = 2mA VL - 0.4 V

Output Voltage Low VOL VP, VM, RCV, BD, ISINK = 2mA 0.4 V

Input Leakage Current ILKG -1 +1 μA

Input Capacitance Measured from input to GND 10 pF

ANALOG INPUT/OUTPUTS (D+, D-)
Differential Input Sensitivity VDI |(VD+ - VD-)| 200 mV

Differential Common-Mode
Voltage Range

VCM Include VDI 0.8 2.5 V

Single-Ended Input-Low Voltage VIL 0.8 V

Single-Ended Input-High Voltage VIH 2.0 V

Hysteresis VHYS 250 mV

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

Output Voltage High VOH RL = 15kΩ to GND 2.8 3.6 V

Off-State Leakage Current Three-state driver -1 +1 μA
Transceiver Capacitance CIND D_ to GND 20 pF

Driver Output Impedance ROUT 2 15 Ω
ESD PROTECTION (D+, D-)

Human Body Model ±15 kV

IEC 61000-4-2 Contact Discharge ±8 kV

TIMING CHARACTERISTICS
(VCC = +4V to +5.5V, VL = +1.6V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +5V, VL = +2.5V,
TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER CHARACTERISTICS (CL = 50pF)

Rise Time D+/D- tFR 10% to 90% of |VOH-VOL| (Figures 1, 9) 4 20 ns

Fall Time D+/D- tFF 90% to 10% of |VOH-VOL| (Figures 1, 9) 4 20 ns

Rise- and Fall-Time Matching tFR/tFF
Excluding the first transition from idle state,
(Figure 1) (Note 2)

90 110 %
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(VBUS = 5V, VL = +3.3V, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Signal Crossover Voltage VCRS (Figure 2) (Note 2) 1.3 2 V

tPLH_DRV Low-to-high transition (Figure 2) 18 ns
Driver Propagation Delay

tPHL_DRV High-to-low transition (Figure 2) 18 ns

tPZH_DRV Off-to-high transition (Figures 3, 10) 20 ns
Driver-Enabled Delay Time

tPZL_DRV Off-to-low transition (Figures 3, 10) 20 ns

tPHZ_DRV High-to-off transition (Figures 3, 10) 20 ns
Driver Disabled Delay

tPLZ_DRV Low-to-off transition (Figures 3, 10) 20 ns

RECEIVER (CL = 15pF)

tPLH_RCV Low-to-high transition (Figures 4, 9) 20Differential Receiver
Propagation Delay tPHL_RCV High-to-low transition (Figures 4, 9) 20

ns

tPLH_SE Low-to-high transition (Figures 4, 9) 12Single-Ended Receiver
Propagation Delay tPHL_SE High-to-low transition (Figures 4, 9) 12

ns

tPHZ_SE High-to-off transition (Figure 5) 15Single-Ended Receiver Disable
Delay tPLZ_SE Off-to-low transition (Figure 5) 15

ns

tPZH_SE Off-to-high transition (Figure 5) 15Single-Ended Receiver Enable
Delay tPZL_SE Off-to-low transition (Figure 5) 15

ns

TIMING CHARACTERISTICS (continued)
(VCC = +4V to +5.5V, VL = +1.6V to +3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +5V, VL = +2.5V,
TA = +25°C.) (Note 1)

Note 1: Parameters are 100% production tested at +25°C, unless otherwise noted. Limits over temperature are guaranteed by
design.

Note 2: Guaranteed by design, not production tested.
Note 3: Including external 27Ω series resistor.
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(VBUS = 5V, VL = +3.3V, TA = +25°C, unless otherwise noted.)

SINGLE-ENDED RECEIVER PROPAGATION 
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(VBUS = 5V, VL = +3.3V, TA = +25°C, unless otherwise noted.)
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±
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VBUS (V) VTRM (V) VL (V) CONFIGURATION NOTES

+4.0 to +5.5 +3.0 to +3.6 output +1.6 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 +1.6 to +3.6 Sharing mode Table 2

+3.1 to +4.5 +3.0 to +3.6 output +1.6 to +3.6 Battery supply

+3.0 to +3.6 +3.0 to +3.6 input +1.6 to +3.6 Voltage regulator supply
—

INPUTS/OUTPUTS DISABLE MODE SHARING MODE

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

VL Floating or connected to GND 1.6V to 3.6V input

D+ and D- High impedance High impedance

For OE  = low, high impedance
VP and VM Invalid*

For OE  = high, output logic high

RCV Invalid* Undefined

BD
(MAX13482E/MAX13483E)

Invalid* Low

*
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PROCESS: BiCMOS
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PACKAGE OUTLINE

21-0136 2
1

G

8, 12, 16L THIN QFN, 3x3x0.8mm

MARKING

AAAA

EXPOSED PAD VARIATIONS

1.10T1633-1 0.95

CODES
PKG.

T1233-1

MIN.

0.95

NOM.

1.10

D2

1.251.100.951.25

NOM.

1.10

MAX.

1.25

MIN.

0.95

MAX.

1.25

E2

12N

k

A2

0.25

NE

A1

ND

0

0.20 REF

- -

3

0.02

3

0.05

L

e

E

0.45

2.90

b

D

A

0.20

2.90

0.70

0.50 BSC.

0.55

3.00

0.65

3.10

0.25

3.00

0.75

0.30

3.10

0.80

16

0.20 REF

0.25 -

0

4

0.02

4

-

0.05

0.50 BSC.

0.30

2.90

0.40

3.00

0.20

2.90

0.70

0.25

3.00

0.75

3.10

0.50

0.80

3.10

0.30

PKG

REF. MIN.

12L 3x3

NOM. MAX. NOM.

16L 3x3

MIN. MAX.

0.35 x 45°

PIN ID JEDEC

WEED-1

0.35 x 45° WEED-2

T1233-3 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-10.95

T1633F-3 0.65

T1633-4 0.95

0.80 0.95 0.65 0.80

1.10 1.25 0.95 1.10

0.225 x 45°0.95 WEED-2

0.35 x 45°1.25 WEED-2

T1633-2 0.95 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-2

NO

DOWN
BONDS
ALLOWED

YES

NO

YES

N/A

NO

PACKAGE OUTLINE

21-0136 2
2

G

8, 12, 16L THIN QFN, 3x3x0.8mm

YESWEED-11.251.100.95 0.35 x 45°1.251.100.95T1233-4

T1633FH-3 0.65 0.80 0.95 0.225 x 45°0.65 0.80 0.95 WEED-2 N/A

NOTES:

 1.   DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

 2.   ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

 3.   N IS THE TOTAL NUMBER OF TERMINALS.

 4.   THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO 

       JESD 95-1 SPP-012.  DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED 

       WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR 

       MARKED FEATURE.

 5.   DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm 

       FROM TERMINAL TIP. 

 6.   ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

 7.   DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

 8.   COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

 9.   DRAWING CONFORMS TO JEDEC MO220 REVISION C.

10.  MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11.  NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
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