19-3801; Rev O; 8/05

N AXI/WV

NEB/AEBINT v T E,

+15kV ESDIRZEUSB 5>/ 2—/Y

=

MAX13481E/MAX13482E/MAX13483E(d+15kV
ESDFRZESIN/-USBER N> > —/NT, KEFEASIC
EUSBFNAREAZTTI—IALET, 2InNHH0D
NZ2—nNE, 7IVZE— R(12Mbps)#1ERFICUSB
2O0ICTERERLTNET, /oo TNoD S22 —N
ISRE1.6VOV THEL. KEFEASICEDHERY %
REL XY,

MAX13481E/MAX13482E/MAX13483Eld. OV o
TERIUELEBRHEZERRBRIOUIRFE—-FZE
BATLET, AEED+15kV ESDEIEIE. D+HLV
D-NREzREL X,

MAX13481E/MAX13482E/MAX13483E(3-40C ~
+85C DK BESEF CTEMEL. 16ETQFN/ N —
(Bmm x 3mm) TRFE=NZET,

7IVr—ay

BR

¢ POF4TO—DI=a AL -3 ANTD+TIL
7y Tk & HIEH(MAX13482E)

¢ POF47O—-DIZaAAL—3 VANTRETIV
7Y T4y F=F#H(MAX13481E)

¢ D+ KUD-M+15kV ESDIR:E

¢ USB 2.07/VRE—F#ER S 2—IN

¢ Vpyst&H(MAX13482E/MAX13483E)

¢ +1.60V~+3.6VDVICK D TREREASICEDIES
hieTgE

¢ BER—TVAFRE

¢ MIC2551A&EY OV INFTIV(MAX13481E)

¢ DP1680& YOV /XF T IL(MAX13483E)

¢ DP1681&E> OV INFTIL(MAX13481E)

¢ DP1682& OV /INF T IL(MAX13482E)

EHEEEE
PDA
TADTIVZAFIVAAZ
BIRAA R BE
S INTERNAL TOP PACKAGE
oART ENUM e VBus PART PIN-PACKAGE MARK  CODE
INPUT DETECTION
RESISTOR MAX13481EETE* 3mm x 3mm TQFN  ADF  T1633-4
MAX13481EETE v — — MAX13482EETE* 3mm x 3mm TQFN  ADI T1633-4
MAX13482EETE v v v MAX13483EETE  3mm x 3mm TQFN  ADJ T1633-4
MAX13483EFTE - - v BIRRORR, AFMICDONTIEIBENAHE LS,
EEHEREIET—F— bPOREICEHEINTNET,
EViEitE
TOP VIEW
z z
£ & o I £ & o I8
120 1 0r 9 H20 00 9
vueury |13t T g e TN EER A ] [0
“EP — o “Ep i
Veus| 14 1 maxkian LT | SUS Veus| 141 maxkian LT | SUS
1 MAX13481F 1 MAX13483F
VLI b MAX13482F ¢ L6 | GND vls o P16 |GND
Ne.6D) | T o 05 |Eom i} o i5]ne
NEREERY 10 i1 i3l 4
S = S § Iz => . E
E [a'= = o
% TQFN TQFN
3mm x 3mm 3mm x 3mm
*EXPOSED PADDLE *EXPOSED PADDLE
() MAX13482E ONLY
MAXI/M Maxim Integrated Products 1

KF—5 L — MIZH S NHNBIEMaxim Integrated Products DA BHREEM T —5 2 — NEFIERLZEDTT . BRRICKWUELDHEERY
BUICDNWTIIERZBLDRET, ERERNEDIERICIIRERT—F 2 — M ISRBEEL,

EEY Y TIVRUBHIRT—9 >— FOAFICIE. IFPLDKR—LR—2% ZFIBL EE 1\ http://japan.maxim-ic.com

JEBYE IXVIN/IC8TE EXVIN/T L8PE LXVIN



MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)
VBUS, VL, oot -0.3Vto +7V

Continuous Power Dissipation (Ta = +70°C)
16-Pin, 3mm x 3mm TQFN (derate 15.6mW/°C above
F70°%C) it

VTRM, VPUR, VPU ..., -0.3V to (VBus + 0.3V)
Input Voltage (D+, D-) ..o ST P -0.3Vto +7V Operating Temperature Range ...........
VM, VP, SUS, RCV, ENUM, BD, OE, ............ -0.3Vto (VL + 0.3V) Junction Temperature........

Short-Circuit Current to Vcc or GND (D+, D-)... oo
Maximum Continuous Current (all other pins).................. +15mA

+150mA

Storage Temperature Range
Lead Temperature (soldering, 10s)

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, VL = +1.6V to +3.6V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Voc = +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 VL 1.6 3.6 \
Regulated Supply-Voltage Output VVTRM 3.0 3.3 3.6 \
. Full-speed transmitting/receiving at
Operating Vcc Supply Current lvce 12Mbps, CL. = 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 SEO Supply Full-speed idle, Vp+ > 2.7V, Vp- < 0.3V 250 350
IVCC(IDLE) HA
Current SEO: Vp+ < 0.3V, Vp- < 0.3V 250 350
Static V| Supply Current IvL(sTATIC) | Full-speed idle, SEO or suspend mode 5 pA
Suspend Supply Current lveo(suspP) | VM = VP = open, ENUM = SUS = OE = high 35 pA
Disabled-Mode Supply Current lvcemis) | VL = GND or open 20 pA
VBUs = GND or open, OE = low,
Sharing-Mode V[ Supply Current | Ivi(SHARING) | VP = low or high, VM = low or high, SUS = 5 pA
high, ENUM = high
Disable-Mode Load Current on
D+ and D- IDX@IsABLE) | VL = GND or open, Vp_ = 0 or 5.5V 5 pA
Sharing-Mode Load Current on IDXSHARING) | VBUS = GND or open, Vp_ = 0 or 5.5V 20 UA
D+ and D-
. VTH H Supply present 3.6
LTJ;Z;C;\?;er-Supply Detection } N V217V 08 v
u 0s
L PRy Vi< 1.7V 07
USB Power-Supply Detection
Hysteresis VHYsT 75 mv
VL Supply-Voltage Detection
Threshold VTHVL) 0.85 v

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +4V to +5.5V, VL = +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
ANALOG VOLTAGE OUTPUTS (VPU, VPUR)
Off-State Leakage ILz ENUM = V| -1 +1 pA
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 \Y
Output Voltage Low VoL VP, VM, RCV, BD, Ig|NK = 2mA 0.4 V
Input Leakage Current ILKG -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
Sg{gggt%a;r?goemmm“we Vem | Include Vo 0.8 25 v
Single-Ended Input-Low Voltage ViL 0.8 vV
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 \
Output Voltage High VOH RL = 15kQ to GND 2.8 3.6 Y
Off-State Leakage Current Three-state driver -1 +1 uA
Transceiver Capacitance CIND D_to GND 20 pF
Driver Output Impedance Rout 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, VL = +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 | MmN  TYP mAX | UNITS
DRIVER CHARACTERISTICS (CL = 50pF)
Rise Time D+/D- tFR 10% to 90% of IVoH-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,

[o)
(Figure 1) (Note 2) %0 10 %

Rise- and Fall-Time Matching tFR/FF

MAXIMN 3
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TIMING CHARACTERISTICS (continued)

(Vce = +4V to +5.5V, VL = +1.6V to +3.6V, Ta = TMIN to TmAx, unless otherwise noted. Typical values are at Voc = +5V, V| = +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 (Figures 3, 10) 20 ns

tpzL_DRv | Off-to-low transition (Figures 3, 10) 20 ns
Driver Disabled Delay tpHz DRV | High-to-off trans.,iltion (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 e
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.

REEERE

(VBuUs =5V, VL = +3.3V, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL RECEIVER

DIFFERENTIAL RECEIVER PROPAGATION

SINGLE-ENDED RECEIVER PROPAGATION
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PROPAGATION DELAY (ns)

Vius SUPPLY CURRENT (uA)

REBEERHEGEES)

(VBuUs =5V, VI = +3.3V, Ta = +25°C, unless otherwise noted.)
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REBEEREGEES)

(VBuUs =5V, VI = +3.3V, Ta = +25°C, unless otherwise noted.)
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BERE
EEEEE—F
VIBEXOVeysE AT LEBRICERLEZIE). VL &
+1.6V~+3.6VOERICEHRL 9. Veus&+4.0V~
+5.5VDEIR. F/l3VeysAR I ICEHRELE T,

. MAX13481EIFE—DLi+EILAOEBRZED
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F7/=. MAX13841El3. +3.3V £ 10%DEELF 1
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W9 DM Efma CTLVET(FR2),

x1. EREE
VBus (V) VTRM (V) VL (V) CONFIGURATION NOTES

+4.0to +5.5 +3.0 to +3.6 output +1.6to +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
+3.11t0 +4.5 +3.0 to +3.6 output +1.61t0 +3.6 Battery supply

: MAX13481E

+3.0to +3.6 +3.0to +3.6 input +1.6t0 +3.6 Voltage regulator supply

R2. T4 E—TINE—FBIUHBEE— FDOER

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)
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LCTW&Ed, VPUREZD+ICE#HIERL 9, VPURT
A TILT7 Y TR EDR S D213, ENUMZ/\A [
LEd, AETILT7 Y TEAZVPURIZER T DI,
ENUMZO—ICLZ9,

SUS

SUSOREEICE DT, MAX13481E/MAX13482E/
MAX13483EMBEE— FEXCIP ARV FE—-RT
BEITOINNARIVET., BEEFEZAX—TILTD
ICI3. SUSZGNDICHE#HRLF T, TANXNY RE—RZ
AX—TIVTBICIE. SUSENAIZLET, TARUR
E— KT, RCVIFO—Z7Y—bL. VPEVMIF
TOTA T LET(RIBLURE), TAXUKR
E—RTIE HEBRNMERL 9,

MAXIMN

R3. FEOEHEER

(OE = 0)
INPUTS OUTPUTS
VP VM D+ D-
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1
R4a. ZIENEEER
(OE =1)
INPUTS OUTPUTS
D+ D- VP M RCV
0 0 0 0 RCV*
0 1 0 1 0
1 0 1 0 1
1 1 1 1 X
* = BERIDIARE
X =REE
R4b. ZEOEHEER
(OE=1, SUS=1)
INPUTS OUTPUTS
D+ D- VP M RCV
0 0 0 0 0
0 1 0 1 0
1 0 1 0 0
1 1 1 1 0
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MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

VTRM

RBEJ)Z7LF1L—53. VIrMBE(+3.3V. typ)%=
ERLET, VIrmEVeush o BEEZE X I ([ER
REIDIEZSR), VIrmISUSBEIEOARERICEIREMRS
L. MAX13481E/MAX13482EICSIL77 Y TJEXE%
HIELE T, TNNARICTEDLEBEELTIUFOES
Y OAVT Y TVIRMZEGNDIC/NA/NZA L& T,
VIRMEE DT, ZDMOANEBEIEICEBRERMEIE LK NT
<Te&Eb,

D+ & UD-

D+HKUD-IINAE/NNZEFEHRE L THEEL. £15kV
ZCESDREENTNWEI(E2—TVVRTAETIL),
OE = O—mig&l3. D+&ED-IF bR I vyHBAE
LTHELF I, OE= N1DIESEIT. D+&D-IFL
—INAHNELTHEELE T,

BD (MAX13482E/MAX13483E)

Ty aTILDONZEHBD)EHIIVeusEER L.
VgustQVTH_H@J:@%)%E\L?I/\’r7&7"7'— L&,
VeushV1H L2 FEISIHEEIIBDIEIO—Z7H— K L.
MAX13482E/MAX13483EIIHEBE—RNICAWUFT
(F2)o

VBus

FEAEDT T =23 DiBE. VeyszEUSBIO X
75 EDVgysli FICEHREL I T (BRHJEIDIEZ
ZM), /. VpyusldAMIITERICHERTEE T,
HEET—REAXZ—TILITBICIE. VeysaOd—ICLF T,
TINARICTED R EELTCIWVFOEZ 2y OOV
T TVeysaGNDIZ/NA /XA L & T,

AfTTER @

ST F Y

TEICEESB2ICIE. MAX13481E/MAX13482E/
MAX13483EICld3DD4MT I IV F o hBETT,
0. 1pFDES I v o aAVF YTV AGNDIZ/ N1 /¥ 2
LET, 1pFOES I v oAV F U4 TVaysEGNDIC
NASZLET, TuFMinDES I v o aAVF 3T
VIRMEGNDIZ/NA /82 L&Y, F/NA ZIZTEB T
EELTINTOAVF U EBRBELET,

NFITIER

EBRUSBEMEICIE. ZNZN27Q +1%D2EDS
FITERDBETT, MAX13481E/MAX13482E/
MAX13483EMD+EUSBI+ 2 & MD+DEIC 1{ED
BIEAERBEL 9, MAX13481E/MAX13482E/
MAX13483EDD-EUSBIAX 24 MDD-DEICE S
TEDBIENZHREL £ 9 ([EZEEFELIE] ZSR),
TILZE— REIEICT BICI3. MAX13483EIEVirRmE

10

D+DEIZ1.5kQDATF TILT Y TERIMAWMETT,
TIVZE— REIMEICT DICIE. MAXT13481EIFVPUL
D+DRIZ1.5kQDATF TILT Y THERIMAWMETT,
TIVZAE—REEICT DICIE. MAXT13482EICIIA T
TIVT ) TERISAETT A VPURZD+ICERT D
WENBHYUET,

F— FEEE
USBADF—F3%fE

TF—5&USBICEETDICIE. OEZO—ICLF T,
MAX13481E/MAX13482E/MAX13483E(X. D+
HXUD-TTF—FZUSBICEBIXREL T T, VPEKXD
VMIZEE) K5 /NADADESE LTHEEL, Sl
IVREOSEQ) FZANET7H— T 2DICHER
SNET(RIESH).

USBhSDT—53ME
USBHh'oT—45%&%RETDHICIF. OEZ/N\TICL T,
SUSZO—ICL&EJ . D+HXUD-TRIE=NDEE
T—%Id. RCVICENE T, D+HLUD-TDI I
IV RLI—NNE ZENENVPELOVMZEREIL £,

RCV

T—YRERFIC. RCVIID+ED-Z2EBERLE T, D+A°
NATD-AO0—mFEIdF. RCVIFOD Yy 21TY, D+
AMO—TD-A/N\ADiFEIE. RCVIFO Y 20T,
D+&ED-AEEICO—MIBEIF. RCVIZZDERDBEM
REZRFLIICVIIVI Y REO. /IESEO),

ESDfR:E
D+HXUD-IIFHEBERICH T DIFRIREREZHA .
BAR+15KVETT/NA X ZRELE I, ZDESDRE
BBl BEEFE. UIAXRVRE-R BIO/NT—
FOVDEDEEE— RTEHESDICH I D%
BATE T, D+HKXUD-IF. LT OHIRIES TIREE
ZiTNE 9,

e EA—VIURTAETILILDL15KV

e |[EC 61000-4-2THRESNTL\DEMMEIEIC
£5+8kV

e +15kV ESDH'SVeysz®RET DI TpFAED
V7Y %Vgys& GNDDB ICHE T D WEN B Y
9,

ESDEtER SR+

ESDMgEIS. BERHFICKELIT., AEBEOLEY b
7uT7, BABRAEE BIUHBERZREL/EEE
LR=MIDNTIE. YFILICEBNELELE
=0,

MAXIMN




HNEB/RERTNT Y TR (T,
+15kV ESDIFEUSB S5 >2—/Y

FAIVITAFPISA

RRR, AT

1. ST EW/AITYESE

W VP AND VM RISE/FALL TIMES < 4ns

VP

tPLH_DRV tPHL_DRV

— VeRs_F, Vers L ——

D+

M2. VPEXUOVMA'BD+EKXUD-ETODI A>T

E1—-VVRF1EFI

Mol 1—vV2RTAETIERL. B7I3O0—1 >~
E-Y 2L THESNDIBEICERSNDIER
BEZRLTHNE T, ZOETIVIE. WROESDERE
FCTHRENI100pFDI T U BB . 2D
BEIST.5kQDENZEBL CTHERT /N1 XIIHES N
=R

IEC 61000-4-2

IEC 61000-4-2818 (37 mDESDEER S L U4 AE
WRICLTNE T, ZORERFICICDNTIIHFRERLT
WEBAo EA-VIURTAETIMCEDHBEIEC
61000-4-2(C L DEBDELENT. IEC 61000-4-2
DEHBEIERA NS VD, E—UBRNIKRENTE
TYo 2Dz, IEC 61000-4-2|ZRE>THIE SN/
ESDMEI. E1—VYRTAETIVICEOTHE
SNEMELILBBIIESLDOTNET,

MAXIMN

VP/VM CONNECTED TO GND,
D+/D- CONNECTED
TO PULLUP

D+/D- /

- e - -

tpLz_DRV tpzL_DRV

VP/VM CONNECTED TO Vi,
OE D+/D- CONNECTED
TO PULLDOWN

D+/D- N

—» e — |-

tPHZ_DRV tpzH_DRV

M3. RSANDA 2—TINEIOT1E—TIDTAI2T

X8 (L. IEC 61000-4-2FEFILAERLCLNEF T, it
MEZETIE. TO—TZ#FESDEICIO—TEF/\
|ICIBMESEET,

E472% > %

ESDEERD Y VETILTIE. 200pFDEEI T2
EPOMEBERNAEZFEDT, INTDOEHREHARLEZT,
ZDOBEMII., BERFOEIRNEHAIL T THRET DA
ICKBDAPMNLRZEZTIIAL—FTDIETYT, HER
IZIE. AR/BALEITTEL, INTOmFICTDOULE
RENDETY, TUVRERDTEY T DETIL.
Y UETFIVIEI/OR—=MNIIEHFIEMTIIHY &
tBho

11
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MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

FAIVITAPISLHRE)

Re Rp
MQ 1.5kQ
Y INPUT RISE/FALL TIME < 4ns o—
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE
D+/D-
HIGH- DEVICE
oV VOLTAGE Cs STORAGE UNDER
DC 100pF —7~ CAPACITOR o TEST
SOURCE
VL —
tPLH_RCV, “ © e . —
tPLH_SE X6. Ea1—v2RT+«DESDEREETIL
RCV, VM, AND VP
Ip 100% Ir PEAK-TO-PEAK RINGING
90% | —— (NOT DRAWN TO SCALE)
XK4. VP, VM. BLURCVICIT T BD+/D-OF A =0
AMPERES
36.8%
| 10% f-
_ 0
OF 0l TIME —>
- @ tH —>
D+/D- CONNECTED TO GND, CURRENT WAVEFORM
VPVM CONNECTED
T0 PULLUP
VPAM 7. E1—VVRTAETFILDERKERF
- - —» |-
tpLz_sE tpzL_SE
Re Rp
509 to 100Q 330Q
- il
_ D+/D- CONNEGTED TO 43V, O
OF V;;VM CONNECTED " CHARGE-CURRENT- DISCHARGE
T0 PULLDOWN LIMIT RESISTOR RESISTANCE
R HIGH- » DEVICE
VPAM VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR | TEST
AN SOURCE
—» - Ny S
tPHz_SE tpzH_SE
5. Li—=/\DAFR=TNHIOTA=TIDIA VT [8. IEC 61000-4-2RI§DESDHBETIL

12 MAXIMN




HNEB/RERTNT Y TR (T,
+15kV ESDIFEUSB S5 >2—/Y

SUER O] 3%
TEST
MAXIMN - POINT
MAX13481E
WIAX13482F POINT DUT
MAX13483F RCV, VM, 4*1
AND VP CL
L

(a) LOAD FORRCV, VM, AND VP

MAXIMN 10. RSANDAX—=TIVHELOTFA2—TIDIAI T
MAX13481E TEST
MAX13482E POINT
MAX13483E 27Q
D+ AND D-
CL
(b) LOAD FOR D+/D- I 15kQ

MO. bSURIVEIBIULI—/\DEHELE

MAXIMN 13
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MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

270023 47095
AKX/
MAX13481E TO INTERNAL
CIRCUITRY
A LDO
v | . V
. [ REGULATOR e
SUS =
— VTRM
/)X VPU
ENOM S
- LEVEL "
W - TRANSLATOR D-
AND LOGIC
OE
—é—o
Q.
RCV —
GND
14 AKX/




HNEB/RERTNT Y TR (T,
+15kV ESDIFEUSB S5 >2—/Y

F7202aVF4PISLMRE)

AKX

MAX13482E
BD ——<17
1y TO INTERNAL
TH.VBUS CIRCUITRY
A
v | o LDO Vaus
REGULATOR
N
SUS =
/)X V1AM
o VPUR
ENUM | E— VW
- LEVEL P
W - TRANSLATOR D-

B AND LOGIC
OE

i
_é_..

RCV

GND

MAXIMN 15
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MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

F7202aVF4PISLMRE)

BD —

Vi —

SUS

NAXIN
MAX13483E

[ ]

____q<:::1-- VTH

TO INTER

CIRCUITRY

A

NAL

LDO

VP -

M -

OF

RCV

LEVEL
TRANSLATOR
AND LOGIC

REGULATOR

L

GND

VBus

VRm

16

MAXIMN




HNEB/RERTNT Y TR (T,
+15kV ESDIFEUSB S5 >2—/Y

EEE(EMOE
SYSTEM
SUPPLY L 1uF
VOLTAGE g; PC
v v, o USB
[ L BUS POWER
0.1uF
VPU
;; MAXIMN
SP MAX13481E s
SYSTEM | >l 270 1%
INTERFACE | > vp D+ L el
»{ OF 27Q +1%
»| NN D- AN ol
»] sus
GND -E o G\ND
V1AM ]
% TuF
SYSTEM
SUPPLY L 1uF
VOLTAGE {'; PC
° VL VBus o USB
o_wFl MAXIM POWER
{l; MAX13482F
VPUR
< BD 270 1%
SYSTEM |« »| v D+ AYAAY, ®D:
INTERFACE | »vp 27 1%
> e - AN 0
»| ENOW
» sus GND {9 ®GND
VTRM
1,
uF

MAXIMN 17
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MAX13481E/MAX13482E/MAX13483E

HNE/RERTNT Y TR (T,
+15kV ESDIFZEUSB 5> 2—/Y

REEEOB(IES)

18

SYSTEM
SUPPLY L 1uF
VOLTAGE {; PC
* W Veus o USB
0.1uF L VTRM POWER
E MAXIM I
< BD  MAX13483E '
SYSTEM | | VM 2Q+1%
INTERFACE | > VP D+ @D+
> OF 27 1%
»| ENUM D- AVAVAY: oD
> SUS
GND {} ® GND
F v JiEH

PROCESS: BiCMOS

MAXIMN




+15kV ESDfREZUSB |5

HNEB/REBTNT v 7!5?'" &,
Sr=/¥

NIT=2

(CDOT—=Z = MIBHEINTND/N\Y T —DFKIE. BIRIRBMSNTNDS EEIRY I A, BHD/ VY T— BRI,

japan.maxim-ic.com/packages = S BT =\, )

1%}
i
A, e oetaL A B Z
|— €2 —I E
| (ND-1) X F] -D—[u— I_DM g
LI_ - 2
—'?— o ' X
D G = | o o
— = l
i— JHTHHH BhoOERTs]
A\ woex AREA | \ ° S
©/2 X €/2) ¢ (ol B N R ) O N
IOP VIEW |—e2 —]
BOTTOM_VIEW
A @ [
[ZF1c ! (R IS OPTKNAL)
7 |
! f [ ! !
4 H fl |
—EI—' TERMINAL TIP—/ |~E|—|
EVEN TERMINAL 00D TERMINAL
DETAIL A
DALLAS Y%

M PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8mm

3. N IS THE TOTAL NUMBER OF TERMINALS.

MARKED FEATURE.

FROM TERMINAL TIP.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.

11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO SCALE-

SIDE_VIEW T =TT
-DRAWING NOT TO 8CALE- | 21-0136 | F |A
PKG 12L 3x3 16L 3x3
REF. | MIN. T Nom. [ max | MIN_ T Nom. T mAx: EXPOSED PAD VARIATIONS
A |o70] 075 o080 [ 070 [ 075 | 080 PKG. D2 E2 DOWN
CODES PINID [ JEDEC [sonbs
b |o020| 025 |030 | 020 | 025 [ 030 MIN._ [NOM. [ MAX. | MIN._| NOM. [MAX. ALLOWED
D 290 | 300 | 310 | 290 | 300 | 310 T1233-1 095 [ 110 [125 [095 [1.10 [ 125 [035x45° [weeD-1 [ NO
E |29 300 | 310 ] 290 | 300 | 310 T12333 [ 095 | 110 | 125 | 0.95 [ 110 125 | 035x45° |WEED-1 | VES
3 0,50 BSC. 050 BSC. Ti2334 095 [ 110 [125 [095 [110 [125 |035x45° [weeD-1 | veEs
L |o45] 055 Joes | 030 [ 040 [ 050 T1633-1 095 [ 110 [125 [095 [1.10 [1.25 |0.35x45° [weED2 [ NO
N 12 16 T16332 095 [ 110 [ 125 [ 095 [110 [125 [035x45" |weED-2 | VES
ND 3 4 T1633F-3 | 065 | 080 [095 | 065 | 080 |0.95 |0225x45° |WEED-2 | N/A
NE 3 4 T1633FH-3 | 0.65 | 080 |095 065 |080 |0.95 |0225x45° |WEED2 | NAA
mloJoow Joss] o[ oo [oos T16334 | 0.95 | 110 | 125 | 095 | 1.10 [ 125 | 035x45° |WEED2 | NO
A2 0.20 REF 0.20 REF
k Jozs | - [ - Jo2s]
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES

ATHE 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

AD\MENS\ON b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
AND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
ACOPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY

BRALLAS /N AKXV

TME PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8

AR
| 21-0136

[* %

<FINIPIC)RASH

VHEIVLARR2ICVFOLEBIHEAFINCEBEMADREBOERICDOWT—IEEZANNIRET, BEFF>I 2 AEIEESNTHEEA,

VEFILSHERTELSEBRUMLEZEEY SEMNZERLI T,

Maxim Integrated Products, 120 San Gabriel Drive,

T169 -005 1 SRR EHMBEXFERHEHE3-30-16 (KU 1EI)
TEL. (03)3232-6141 FAX. (03)3232-6149

Sunnyvale, CA 94086 408-737-7600 19
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