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MAX13481E/MAX13482E/MAX13483E

+15kV ESD{R#FUSBII % 75,

SR/ &R L fi FE FH

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

VBUS, VL, oot -0.3Vto +7V
VTRM, VPUR, VPU ..., -0.3V to (VBus + 0.3V)
Input Voltage (D+, D-) e -0.3Vto +7V
VM, VP, SUS, RCV, ENUM, BD, OE, ............ -0.3Vto (VL + 0.3V)
Short-Circuit Current to Vcc or GND (D+, D-)... ... +150mA
Maximum Continuous Current (all other pins).................. +156mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin, 3mm x 3mm TQFN (derate 15.6mW/°C above
F70°C) e 1250mwW
Operating Temperature Range ..
Junction Temperature................
Storage Temperature Range .. .
Lead Temperature (soldering, 10S) ........cccooveviiiiiinnn. +300°C

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.

ELECTRICAL CHARACTERISTICS

(Vce = +4V to +5.5V, V| = +1.6V to +3.6V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Voo = +5V, V| = +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 55 V
VL Input Range Vi 1.6 3.6 V
Regulated Supply-Voltage Output VVTRM 3.0 3.3 3.6 \
) Full-speed transmitting/receiving at
Operating Ve Supply Current CC | 12Mbps, C = 50pF on D+ and D- (Note 2) 10 mA
Full-speed transmitting/receiving at
Operating VL Supply Current IvL 12Mbps, CL = 15pF receiver outputs, 2.5 mA
VL = 2.5V (Note 2)
Full-Speed Idle and SEQ Supply Full-speed idle, Vp4+ > 2.7V, Vp- < 0.3V 250 350
IVCC(IDLE) HA
Current SEO: Vp+ < 0.3V, Vp- < 0.3V 250 350
Static VL Supply Current Ivi(sTATIC) | Full-speed idle, SEO or suspend mode 5 uA
Suspend Supply Current lvcc(susp) | VM = VP = open, ENUM = SUS = OE = high 35 pA
Disabled-Mode Supply Current lvceis) | VL = GND or open 20 pA
VBus = GND or open, OE = low,
Sharing-Mode V| Supply Current |V (SHARING) | VP = low or high, VM = low or high, SUS = 5 pA
high, ENUM = high
Disable-Mode Load Current on
D+ and D- IDX(DISABLE) | VL = GND or open, Vp_ =0 or 5.5V 5 HA
Sharing-Mode Load Current on IDXSHARING) | VBUS = GND or open, Vp_ = 0 or 5.5V 20 pA
D+ and D- -
. VTH_H Supply present 3.6
?kizs:%\:\éer—Supply Detection } Sooo ot V217V 08 v
u 0s
THL PPy VL < 1.7V 0.7
USB Power-Supply Detection
Hysteresis Vst s mv
VL Supply-Voltage Detection
Threshold VTHVL) 0.85 v
2 AKX




+15kV ESD{R#FUSBIfI % &5,
S EB/ A BB_E 7 B8 FH

ELECTRICAL CHARACTERISTICS (continued)

(Vece = +4V to +5.5V, VL = +1.6V to +3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voo = +5V, VL = +2.5V,
Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG VOLTAGE OUTPUTS (VPU, VPUR)
Off-State Leakage Iz ENUM =V -1 +1 HA
VPU Switch Resistance MAX13481E 10 Q
VPUR Pullup Resistance MAX13482 (Note 3) 1.425 1.575 kQ
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 0.3x VL v
Output Voltage High VOH VP, VM, RCV, BD, ISOURCE = 2mA VL-04 V
Output Voltage Low VoL VP, VM, RCV, BD, IsINK = 2mA 0.4 \Y
Input Leakage Current ILKkG -1 +1 pA
Input Capacitance Measured from input to GND 10 pF
ANALOG INPUT/OUTPUTS (D+, D-)
Differential Input Sensitivity VDI I(VD+ - VD-)I 200 mV
\E/)g:‘;rggt%%oemmon-rvlode Vom | Include Vp 0.8 25 v
Single-Ended Input-Low Voltage ViL 0.8 \%
Single-Ended Input-High Voltage ViH 2.0 \
Hysteresis VHYS 250 mV
Output Voltage Low VoL RL = 1.5kQ from D+ or D- to 3.6V 0.3 V
Output Voltage High VOH RL = 15kQ to GND 2.8 3.6 \Y
Off-State Leakage Current Three-state driver -1 +1 PA
Transceiver Capacitance CiND D_to GND 20 pF
Driver Output Impedance RouTt 2 15 Q
ESD PROTECTION (D+, D-)
Human Body Model +15 kV
IEC 61000-4-2 Contact Discharge +8 kV

TIMING CHARACTERISTICS

(Vce = +4V to +5.5V, VI = +1.6V to +3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V, V| = +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 IVonH-VoLl (Figures 1, 9) 4 20 ns
Fall Time D+/D- tFF 90% to 10% of IVoH-VoLl (Figures 1, 9) 4 20 ns

Excluding the first transition from idle state,

(Figure 1) (Note 2) 90 10 7

Rise- and Fall-Time Matching tFRIAFF

MAXIMV 3
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MAX13481E/MAX13482E/MAX13483E

+15kV ESD{R#FUSBIfI % 55,
S EB/ A BB_E 7 B8 FH

TIMING CHARACTERISTICS (continued)

(Vce = +4Vto +5.5V, VL = +1.6V to +3.6V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Voo = +5V, VL = +2.5V,

Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Signal Crossover Voltage VCRS (Figure 2) (Note 2) 1.3 2 Vv
) . tPLH_DRV | Low-to-high transition (Figure 2) 18 ns

Driver Propagation Delay - — -

tpHL_ DRV | High-to-low transition (Figure 2) 18 ns
Driver-Enabled Delay Time tpzH_DRv | Off-to-high tran‘siltion (Eigures 3, 10) 20 ns

tpzL_DRv | Off-to-low transition (Figures 3, 10) 20 ns
Driver Disabled Delay tpHz_DRv | High-to-off tran§iFion (Figures 3, 10) 20 ns

tpLz DRV | Low-to-off transition (Figures 3, 10) 20 ns
RECEIVER (CL = 15pF)
Differential Receiver tpLH_Rcv | Low-to-high transition (Figures 4, 9) 20 ns
Propagation Delay tpHL_Rcv | High-to-low transition (Figures 4, 9) 20
Single-Ended Receiver tPLH_SE | Low-to-high transition (Figures 4, 9) 12 ns
Propagation Delay tpHL_SE | High-to-low transition (Figures 4, 9) 12
Single-Ended Receiver Disable tPHz_SE | High-to-off transition (Figure 5) 15 ns
Delay tpLz S | Off-to-low transition (Figure 5) 15
Single-Ended Receiver Enable tpzH_se | Off-to-high transition (Figure 5) 15 ns
Delay tpzL_SE | Off-to-low transition (Figure 5) 15

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 27Q series resistor.

BT (EFFIE

(VBUS = BV, VL = +43.3V, Ta = +25°C, unless otherwise noted.)
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PROPAGATION DELAY (ns)

Vaus SUPPLY CURRENT (uA)

+15kV ESDRIFUSBIT % ES,

SN/ ER_E #i FE FH

BRI T FFFIE (L)

(VBUs = 5V, VL = +3.3V, Ta = +25°C, unless otherwise noted.)
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+15kV ESD{R#FUSBIfI % 55,
S EB/ A BB_E 7 B8 FH

BRI T EFFIE(4E)

(VBUs = 5V, VL = +3.3V, Ta = +25°C, unless otherwise noted.)
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+15kV ESD{R#FUSBIfI % &5,
S EB/ A BB_E #i B8 FH
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MAX13481E/MAX13482E/MAX13483E

+15kV ESDRIFUSBIT % ES,

SR/ &R L fi B FH

TELIL R
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USB 2.0. W R#VLAMEZE 1.6V, Bif-51%H EASIC i3
2. A +15kV ESDHLE A D+, D-ELRIR M.

43 TAER), MAX13481E/MAX13483EF 2 — 416 1.5kQ
FLRE L 2 Vrpv . MAX13481E 77 25— 4R 1.5kQ EHir
HLPH, 7EVPUEHE —+33VHE, 7] 3 AR A R
ZIEE. MAXI342E 43 TERS, 7EVPURZEH: —1~1.5kQ
A, AT AR T A RO 2 T RE . MAX13482E/
MAX13483E b FLA B4R 45M(BDY# T RE, Veus > 3.6V,
2 B R LT

®1. BERE

B e

BIREE
tRETEER
BV Vs ZERGEHRIEGEERD. BV - 1P+16VE
+3.6VI R IEER . # VeysT — 1 +4.0VE+5.5V K HLIH
e, BB R VusE A
T AP — L M B, R B B
Vgus- Veus MR 2 +3.1V, Vopvt o7 DUMRREFE +3.0V DA
Lo Besh, ATRLR A —AN+3.3V £10% 58 R IH X B g4
B, ERVRus M Virm EAMEB+3.3VEER . EXFPE
BT, NHAEBEMERERS MR, Vyys NFIHFEHI .
R X FIE AL EL R, MAX13482EFIMAX13484E K Ja 2%
K6 00 L 2% (BD) A TAE

2 st
HEVus R ARG, NEEEVE, U EEEZGND.
D+FID- # A =8, Veys (B0EF Veyus I Vorn) 1H FE 1Y
FLURFL I /NT 20pA . fE2E IEBCT, D+MID-AR Z /K
+5.5VISMNERE 5 (3£ 2).

Veus (V) V1Rrm (V) VL (V) CONFIGURATION NOTES
+4.0to +5.5 +3.0 to +3.6 output +1.6t0 +3.6 Normal mode —
+4.0to +5.5 +3.0 to +3.6 output GND or floating Disable mode Table 2

GND or floating High Z +1.6t0 +3.6 Sharing mode Table 2
+3.1t0 +4.5 +3.0 to +3.6 output +1.6t0 +3.6 Battery supply
+3.0t0 +3.6 +3.0 to +3.6 input +1.6t0 +3.6 Voltage regulator supply o

®2. BIFEAFHERAEE

INPUTS/OUTPUTS DISABLE MODE SHARING MODE
VBuUs/ VTRM 4V to 5.5V Floating or connected to GND
Vi 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 Invalid* Low
(MAX13482E/MAX13483E)
* B B S B AT T
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+15kV ESD{R#FUSBIfI % &5,
S EB/ A BB_E 7 B8 FH
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MAX13481E/MAX13482E/MAX13483E

+15kV ESDR#FUSBIfT % 28,

SR/ &R L fi B FH
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—|ne-1) x [d—

D
e e DETAL A

i
XQ'_“Q
Nz THH

12x16L QFN THIN.EPS

A\ INDEX_ AREA
(D/2 X E/2) ¢ =Bl I I Rt =%
JOP VIEW I
BOTTOM VIEW
A
VIAEIE (R IS OPTIONAL) N
|— A2

QDD TERMINAL
DETAIL A
CENG (DRALLAS /M AXKIAVI
SEATING PLANE
T PACKAGE OUTLINE
SIDE VIEW 8,12, 16L THIN QFN, 3x3x0.8mm
APPROVAL DOCUMENT CONTROL NG, G
—DRAWING NOT TO SCALE— ‘ 21-0136 ‘ G ‘/2
PKG| 83 1253 16L3x3 EXPOSED PAD VARIATIONS
REF. [ MiN. Jnow.Twax. [ min. Jnom. [max.| Min. [Nowm[max s o2 =) SowN
0.70 [ 075 [ 0.80 [ 0.70 | 0.75 [ 0.80 [ 0.70[ 0.75 | 0.80 CODES MIN. [Nom. [ Max | N [nom [wax | PINIP | JEDEC o

0.25[0.30 [0.35 | 0.20[ 0.25 [ 0.30 | 0.20] 0.25 | 0.30
2.90|3.00|3.10 [ 2.90]3.00 310 [ 290{3.00 | 3.10

A

b TQ833-1 025 | 070 | 1.25 | 025 | 070 | 1.25 | 0.35x45° | WEEC NO
D

E |290[300[3.10]|290]300[3.10] 2.90]| 3.00] 3.10

e

L

N

T1233-1 095 | 110 | 1.25 [ 095 | 110 | 1.25 | 0.35x45° | WEED-1| NO
T12333 095 | 110 | 1.25 | 095 | 110 | 1.25 | 0.35x45° | WEED-1| YES
T1233-4 095 | 110 | 1.25 | 0.95 | 110 | 1.25 | 0.35x45° | WEED-1| YES
T1633-1 095 | 1.10 | 1.25 [ 0.95 | 1.10 | 1.25 | 0.35x45° | wEED-2| NO
T1633-2 095 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2| YES

0.65 BSC. 0.50 BSC. 0.50 BSC.
035 [0.55 [ 0.75 | 0.45 [0.55 [ 0.65 | 0.30 [ 0.40 [ 0.50
8 12 16

ND 2 3 4

NE 5 3 " T1633F-3_| 0.65 | 0.60 | 095 | 0.65 | 0.80 [ 095 | 0225x45° | weED-2| NA
~ [ o Tooz[oss| © [ooz[oss] o Jooz]os T1633FH-3 | 0.65 | 0.80 | 0.95 | 0.65 | 0.80 |095 | 0225x45° |WEED2| NA
e 020 REF 020 REF 020 REF T16334 | 0.95 | 1.10 [ 1.25 | 0.95 | 1.10 | 125 | 035x45" | WEED2| NO
k {oas] - [ - Joas| - T - Joos] - T -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

/A\ 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.

A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.

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

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.

D\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. Y,
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. @M /Vl /J‘I/Vl
TME PACKAGE OUTLINE
8,12, 16L THIN QFN, 3x3x0.8mm

(APPROVAL DOGUMENT CONTROL NO. V. o
—DRAWING NOT TO SCALE— ‘ 21-0136 ‘ G ‘/2
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