19-3275; Rev 3, 10/07

USB On-the-Goll X5 S EfaT &R

MAX3301E/MAX3302E 5¢ 2 £ 1 USB On-the-Go (OTG)
WOR # 5 L R PDA . 5 LTS B AR DL S5 R2 ik %
REWS 5 USB MY HHEH:, TFRPC L. R MAX3301E/
MAX3302E 1 — ik A USB 4L, HUAT B4 5i& 4T
ENATLES 1R 45 50K B 25 X A A SR T %

MAX3301E/MAX3302E%E M T —1~USB OTGIW &#%. —
MVpus BT . — MR R — A TPC 2 R 1T
0. TR MAX3301 E/MAX3302EfENS 5 R
JH+1.65VE +3.6VIZ TR EM#AFEE . MAX3301E/
MAX3302E N HFFF & OTG ZR L 3 TAETE+3V 2 +4.5V
B AR, AR A OTGE R vgyg it , Hith i
MART 8mA-

USB OTGZ 3K +5V ) Vgys BT, (IR R &R B0 1 807 4%
438 F AR SR AL B AR 2 X PR LT, MAX3301E/MAX3302E
Fa X SR A USB OTGHEIERE J1. %A X FFUSB
OTG &1 1H K FHL (SRP)H E WL FH 5 WML (HNP).
MAX3301E/MAX3302E N Vgys+ ID_IN. D+HMID-Uid it 1
WE B +15kVFFRICRESDY AR Y. MAX3301E/MAX3302E
K25 IR BR B dh i e B B (UCSP™) 25 IR BRWLPH %2
28 5| I TQEN £ M 32 5| 1) TQEN £ 3¢, TAETE-40°C
2 4+85°CINY RIELETERI A .

) =
bri il ==l
12C ADDRESSES FOR
PART POWER-UP STATEt | SPECIAL-FUNCTION
REGISTER 2
Shutdown (sdwn = 1,
MAX3301E | bit O of special- 16h, 17h
function register 2)
Operating (sdwn = 1,
MAX3302E | bit O of special- 10h, 11h, and 16h, 17h
function register 2)

"MAX3301E L R4 TIRAGIFEIR DS, MAX3302F LB AT A] L i/
FETIEFEVP_VM USB (.

A FH
FoEh g BRG AL
PDA MP3 & il
N AKX/

N AXI/

FFit

¢ FAETUSB 2.0 L H/REOTGK LR

¢ USB On-the-Go. AR EM T IMZAIIRIEEZ

¢ ID_IN. Vgys- D+#ID- imE B +15kV ESDRIF

¢ AFVgusESHBERERAIIIEF3V

¢ HEBVgys S IDLLER AR

o AFEN/SMZIIRERI R E AT P Eh . ThiEE R
¢ BT PCRLEONOGLTIREHTER

o MR AN EBE BN D+/D- LR E IR AEHE TR
¢ ZFFSRPHIHNP

- —3
ElE 8
PART PAgll;:GE PIN- PKG
PACKAGE CODE
(mm)
MAX3301EEBA-T 25x25 25 UCSPE B25-1
MAX3301EETJ 5x5 32 TQFN-EP**  T3255-4
MAX3302EEBA-T* 25x25 25 UCSPT B25-1
MAX3302EET! 4x4 28 TQFN-EP**  T2844-1
MAX3302EEWA+T 254 x2.54  25WLP W252A2-1

T A s EHUE THE(E-40°C £ +85°C T -
YUCSPARER AT K5 x SHESY, UCSPHE#ER T X2 5mm x 2.5mm x
0.62mmo HRIZLE I PEHI AT & Absolute Maximum Ratings #871H7
ME. ucSPHIT[ MG I KT 2. HLEK R FIERBE 3 4]
HK. EIEHNE B 1ESH KRB A UCSP W 1 B85
RN — BRI TR

EP = WAL

T = EHF.

+ KR T

S E MR A FIRIR IE e .

Maxim Integrated Products 1

ZR X Maxim 1F 33 S FORH 3 S0, Maxim AN B A A 22 R el e P AR AR 15T . BT B SCh R BB U ek
BHEEEE R, WIFRFIAE(TIE R ER L, E2 % Maxdm AL S5 ST RsER
ZNEBERFEIRNEESER, FiFEMaximfIET: www.maxim-ic.com.cn.

FcO0EEXVYIN/T I0EEXYIN


http://www.maxim-ic.com.cn

MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5 FE a7 R

ABSOLUTE MAXIMUM RATINGS

All voltages are referenced to GND.

VOO, VL ettt -0.3V to +6V
TRM (regulator off or supplied by Vgus)..-0.3V to (VBus + 0.3V)
TRM (regulator supplied by Vcg).......covo.... -0.3Vto (Vcc + 0.3V)
D+, D- (transmitter tri-stated) ............cccooveiiiiiiinnn -0.3V to +6V
D+, D- (transmitter functional)................... -0.3V to (Vcc + 0.3V)
VBUS «vveeee e -0.3V to +6V
ID_IN, SCL, SDA.....coiiiiiiiiiii e -0.3V to +6V

TNT, SPD, RESET, ADD, OE/INT, RCV, VP,
...................... -0.3Vto (VL + 0.3V)
...-0.3V to (VBus + 0.3V)
................................................................ -0.3V to (Vcc + 0.3V)
......................... Continuous

Continuous Power Dissipation (Ta = +70°C)
25-Bump WLP (derate 12.2mW/°C above +70°C)....... 976mwW
25-Bump UCSP (derate 12.2mW/°C above +70°C) ....976mW
32-Pin TQFN (5mm x 5mm x 0.8mm) (derate 21.3mW/°C
ADOVE +70°C) i 1702mW
28-Pin TQFN (4mm x 4mm x 0.8mm) (derate 20.8mW/°C
APOVE +70°C) it
Operating Temperature Range ................. .
Junction Temperature .............cccooveiiiinn,
Storage Temperature Range .....................
Lead Temperature (soldering, 10s)
Bump Reflow Temperature (Note 1)
INfrared (15S) ..oovviiiice
Vapor Phase (20s)

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.

DC ELECTRICAL CHARACTERISTICS

(Vcc = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CyBus = 1uF, ESRcvBuUs = 0.1Q (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at Vcc = +3.7V, VL = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 4.5 \
TRM Output Voltage VTRM 3.0 3.6 V
Logic Supply Voltage Vi 1.65 3.60 \
VL Supply Current IvL |12C interface in steady state 5 pA
. USB normal mode, C|_ = 50pF, device

Vcc Operating Supply Current lcc switching at full speed 10 mA
Vce Supply Current During Full- VyvBus_DRv = 1, lvus =0 1.4 2 mA
Speed Idle VyBus_DRV = 0, D+ = high, D- = low 0.5 0.8

Vce Shutdown Supply Current ICC(SHDN) 3.5 10 pA
Voc Interrupt Shutdown Supply 1 <o 11D _IN unconnected or high 20 30 LA
Current

Vce Suspend Supply Current USB suspend mode, ID_IN unconnected or high 170 500 pA
LOGIC I/O

RCV, DAT_VP, SEO_VM, NT,

OE/INT, VP, VM Output High VOoH louT = TmMA (sourcing) VL -04 V
Voltage

RCV, DAT_VP, SEO_VM, INT,

OE/INT, VP, VM Output Low VoL louT = 1mMA (sinking) 0.4 v
Voltage

OE/INT, SPD, SUS, RESET,

DAT_VP, SEO_VM Input High ViH 2/3x VL \
Voltage
2 AKX




USB On-the-Gol{ % #58 5 E fa R

DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +4.5V, VL = +1.65V to +3.6V, CrLyING = 100nF, CvBus = 1pF, ESRcvBus = 0.1Q (max), Ta = TMIN to TmAX, unless
otherwise noted. Typical values are at Vcc = +3.7V, VL = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

OE/INT, SPD, SUS, RESET
DAT_VP, SEO_VM Input Low ViL 0.4 \Y
Voltage
ADD Input High Voltage ViHA 2/3x VL Vv
ADD Input Low Voltage VILA 1/3x VL \
Input Leakage Current +1 pA
TRANSCEIVER SPECIFICATIONS
Differential Receiver Input
Sensitivity Vo+ - Vo 02 v
Differential Receiver Common-

. 2. Vv
Mode Voltage 0.8 5
Single-Ended Receiver Input Low ViLD D+, D- 08 v
Voltage
Single-Ended Receiver Input
High Voltage VIHD D+ D 20 v
Single-Ended Receiver Hysteresis 0.2 \
Single-Ended Output Low Voltage VoLD D+, D-, RL = 1.5kQ from D+ or D-to 3.6V 0.3 \
Single-Ended Output High Voltage VOHD D+, D-, RL = 15kQ from D+ or D- to GND 2.8 3.6 Vv
Off-State Leakage Current D+, D- =1 pA
Driver Output Impedance D+, DT' not L9w steady-state dnye 2 13 a

including Rext High steady-state drive 2 13

ESD PROTECTION (Vus, 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 °C
Thermal Shutdown High-to-Low +150 °C
CHARGE-PUMP SPECIFICATIONS (vbus_drv = 1)
VBus Output Voltage VBUS 3V < Ve < 4.5V, Cypus = 10uF, lvBus = 8mA 4.80 5.25 V
VBus Output Current IVBUS 8 mA
VBus Output Ripple lvBus = 8mA, CyBus = 10uF 100 mV

MAXIMN 3
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MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5 FE a7 R

DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +4.5V, VL = +1.65V to +3.6V, CrLyING = 100nF, CvBus = 1pF, ESRcvBus = 0.1Q (max), Ta = TMIN to TmAX, unless
otherwise noted. Typical values are at Vcc = +3.7V, VL = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Switching Frequency fsw 390 kHz
VBus Leakage Voltage VvBUS DRV =0 0.2 V
Vgus Rise Time f(fﬁugé laf\,/lvsus = 8mA, measured 100 ms
VBuys Pulldown Resistance VVBUS_DISCHRG = 1, VvBUS_DRV = 0, 3.8 5 6.5 kQ

VVBUS_CHRG = 0
VBuys Pullup Resistance VVBUS_CHRG = 1,VVBUS_DRV =0, 650 930 1250 Q

VVBUS_DISCHRG = 0
VBUs Input Impedance Znveus | VBUSDISCHRG =0, VvBUS DRV =0, 40 70 100 kQ

VVBUS_CHRG = 0
COMPARATOR SPECIFICATIONS
VBus Valid Comparator Threshold VTH-VBUS 4.4 4.6 4.8 Vv
VBus Valid Comparator Hysteresis | VHYS-vBUS 50 mV
?Efséig]\éalld Comparator SE\S/;?\;LD 08 14 50 v
?ﬁrs;;?]rélgnd Comparator SE;/ST;.ND 0.2 05 08 v
dp_hi Comparator Threshold 0.8 1.3 2.0 Vv
dm_hi Comparator Threshold 0.8 1.3 2.0 \
cr_int Pulse Width 750 ns
cr_int Comparator Threshold 0.4 0.5 0.6 \
ID_IN SPECIFICATIONS

. 0.2 x 0.8 x
ID_IN Input Voltage for Car Kit Voe Voo vV
ID_IN Input Voltage for A Device 0.1 x V
Vee
) 0.9 x

ID_IN Input Voltage for B Device Vee vV
ID_IN Input Impedance ZID_IN 70 100 130 kQ
ID_IN Input Leakage Current ID_IN = Vcc -1 +1 pA
ID_IN Pulldown Resistance id_pulldown = 1 150 300 Q
TERMINATING RESISTOR SPECIFICATIONS (D+, D-)
D+ Pulldown Resistor dp_pulldown = 1 14.25 15 15.75 kQ
D- Pulldown Resistor dm_pulldown = 1 14.25 15 15.75 kQ
D+ Pullup Resistor dp_pullup =1 1.425 15 1.575 kQ
D- Pullup Resistor dm_pullup =1 1.425 1.5 1.575 kQ

4 MAXIMN
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TIMING CHARACTERISTICS

(Vce = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CyBus = 1uF, ESRcvBUS = 0.1Q (max), TA = TMIN to TMAX, unless
otherwise noted. Typical values are at Vcc = +3.7V, VL = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | 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 \
TRANSMITTER CHARACTERISTICS (LOW-SPEED MODE)
D+, D- Rise Time R 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 \
TRANSMITTER TIMING (FULL-SPEED MODE)
Driver Propagation Delay tPLH Low-to-high, Figures 2 and 6 25 s
(DAT_VP, SEO_VM to D+, D-) tPHL High-to-low, Figures 2 and 6 25
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 ys
RCV Rise Time tR Figures 3 and 5, C = 15pF 4 ns
RCV Fall Time tF Figures 3 and 5, CL = 15pF 4 ns
Differential-Receiver Propagation Figures 3 and 10, ID+ - D-l to DAT_VP 30

Delay PHL TPLH Figures 3 and 9, ID+ - D-l to RCV 30 e
Single—Enlded—Receiver tPHL. tPLH Figures 3 and 9, D+, D- to DAT_VP, 30 ns
Propagation Delay SEO_VM

Interrupt Propagation Delay 100 ys
VBUS_CHRG Propagation Delay Dominated by the Vgys rise time 0.2 ys
Time to Exit Shutdown 1 us
Shutdown Delay 10 ys

MAXIMN 5
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12C-/SMBus™-COMPATIBLE TIMING SPECIFICATIONS

(Vcc = +3V to +4.5V, VL = +1.65V to +3.6V, CFLYING = 100nF, CyBus = 1uF, ESRcvBUs = 0.1Q (max), TA = TMIN to TmaX, unless
otherwise noted. Typical values are at Vcc = +3.7V, VL = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Serial Clock Frequency fscL 400 kHz

Bus-Free Time Between Stop and

MAX3301E/MAX3302E

Start Conditions 1BUF 13 us
Start-Condition Hold Time tHD_STA 0.6 us
Stop-Condition Setup Time tsu_sTO 0.6 us
Clock Low Period tLow 1.3 us
Clock High Period tHIGH 0.6 us
Data Setup Time tSU_DAT 100 ns
Data Hold Time tHD_DAT | (Note 4) 0.9 us
20 +
Rise Time of SDA and SCL R (Note 5) 0.1x 300 ns
Cs
Fall Time of SDA and SCL tF Measured from 0.3 x V|_to 0.7 x V| (Note 5) 300 ns
Ei?gacitive Load for each Bus Ca 400 oF

SDA AND SCL I/0 STAGE CHARACTERISTICS

Input-Voltage Low VIL 0.3 x N
Vi
Input-Voltage High ViH O.V7L>< v
SDA Output-Voltage Low VoL ISINK = 3mA 0.4 Vv
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: Cg is the total capacitance of one bus line in pF, tested with Cg = 400pF.

Note 6: Input filters on SDA, SCL, and ADD suppress noise spikes of less than 50ns.

SMBus 2 Intel C orporation HI TR -

6 MAXIMN
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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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USB On-the-Goll &% 25 S EE far &R
3T {ERS 1 (5)

(Typical operating circuit, Vcc = +3.7V, VL = +2.5V, CFrLYING = 100nF, Ta = +25°C, unless otherwise noted.)

DRIVER PROPAGATION DELAY LOW-TO-HIGH DRIVER ENABLE DELAY DRIVER DISABLE DELAY
(FULL-SPEED MODE) (FULL-SPEED MODE) (FULL-SPEED MODE)
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Cr =50pF FOR FULL SPEED.

(i =200pF TO 600pF FOR LOW SPEED.

1) ENABLE TIME (D+/D-) MEASUREMENT
2) DAT_VP/SEO_VM TO D+/D- PROPAGATION DELAY
3) D+/D- RISE/FALL TIMES

CL CL="50pF FOR FULL SPEED.

I CL = 200pF TO 600pF FOR LOW SPEED.

DuT

JE 1. 04 5 AT ] Y 7
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USB On-the-Goll X 25 5 far &%
Wit o 88 T B (4E)

TEST POINT v
LOAD FOR B
DUt 1) D+/D- TO RCV/VPVM/DAT_VP/SEQ_VM PROPAGATION DELAYS
ROV.VP.VM. | 2) RCVAVPIVM/DAT VP/SEO_VM RISE/FALL TIMES (CL = 150F) ov
DAT_VP, C
SEO_VM Vor
1 D+ OR D-
- N ] 5 - VoL
B3, I BENCHL AL S I AN Ty R 01 ] 1 01 2%

8. FTTFFIK I 7

TEST POINT

V=2/3xVL

VoH-------"1] \]—\‘ 90%

VoL i h— 10%

Hs. _ETHAIF Rt 1]

DAT_VP
o [feug
SE0_VM
D+ Vonp
><CRS_F, VCRs_L><VCRs_F, VeRs_L
D- Voup

D+ 3V
D ov
—> <— tpy —» — tp y
RCY —0—0——————— VL
Vi/2
ov
— <— tPHL — — tpLH
DAT_ VP — — VL
Vi/2
ov
—>| — tpLH —>| r— tPHL
SE0_VM Vi
Vi/2
J— oV
D+/D- RISE/FALL TIMES < 8ns, V| =1.8V, 2.5V, 0R 3.3V

9. D+/D-ERCV+ DAT_VP. SEO_VM{EHIZER (vP_vM ()

K. 7EvP_VvM B FDAT_vP. SEO_VM ZD+. D-I901/F7
(dat_se0 = 0)

DAT_VP
ey

SE0_VM

D+ Voup
><CRSF, VCRSL><VCRSF, VeRrs_L
D- Vo

D+ 3V
D ov
—» lpy |[E*— — by
DAT_VP Vi
Vi/2
ov
SE0_VM
D+/D- RISE/FALL TIMES =< 8ns, V| = 1.8V, 2.5V, OR 3.3V

A7. 7EDAT_SEO#EZ( FDAT_VP. SEO_VM £D+. D-HJI1/F
(dat_se0 = 1)

MAXIMN

E10. D+/D-EDAT_VP+ SEO_VMAIZHIZLHf(DAT_SE0 # ()
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MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5 FE a7 R

FHHEE

ADD

RESET

SCL
SDA

DAT_VP
SE0_VM
OE/INT
VP

VM

RCV
Vee

\
GND

SPD

SUS

SERIAL
CONTROLLER

D

DETECTOR

VBus
CHARGE PUMP

VBy

S
COMPARATORS

LINEAR

REGULATOR
|
PULLUP/PULLDOWN

RESISTORS

CARKITINTERRUPT | &

DETECTOR

—

POWER
BLOCK

TRANSLATOR

DIFF
1D

DIFF

LEVEL
RX

SE

SV Y

| MAXIN

MAX3301E
MAX3302E

ID_IN
C+
C-

VBus

TRM

D+

E11. 7 HEE
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USB On-the-Gol{ % #58 5 E fa R

TELA R
USB OTGHYE & X T HAENE MW USBRE, BN
PIER AR, BAEABIRE. AREM VysRAtH
B, FEBINNUSB THL. BIRAWEIANING, TER
LT BV us R M B & bk . BRIA A fn] DUE
HNP# .
MAX3301E/MAX3302E2 & TR /4 M USB YL & #3 FTH
R AT T B AN . MAX3301E/MAX3302Ef# i R
T8 19 FF 5 F 1% (5 285 12 T DAAE i WLk i us B M & 2
. Blan, F Rt g 4h% 8, AT DL & P LA 2R
LR ERRR R AR vy HEFR..

HRFE L 1 T MAX3301E5MAX3302EZ A1 2 7.
MAX3301E F RIS TAEFE SRR AR A, & 2l #
sdwn L 8 Z I8 TIE. MAX3302E_ LA T/EAEVP_VM
USBHEE, AVFMALH G pP)Ed UsBY O L, TFF
PHRCHED . FFEHMAX3302E & T{K I #E L bt T,
W HsdwnfiN0. MAX3302EH, ik MIfEFF 720 LA
B RCHFFHTE, Mk s 1oh. 110 (BLE 16h 17h),
X FFUSB OTG &# O 5% (SIE), #12C 7547 7 Hi 1k BR il 78
Oh % 15ho

W% 75
MAX3301E/MAX3302E R #5775 USB 2.08yE, AT T
VETE 2 (12Mbps) FIMKE (1. 5Mbps) B . H SPD#ii A X
BEHYEE . FOE/ANT M A% & B EEN . 55—
PR, FIRBEHFAH 1 GED IR EII R TFF41.
2 (FE 14, FI5FIF16)EHIBCE 4RI TAE.

Bt

PR B e SV R G MAE O FE iR +1.65V 192 L
RSN TAE. 4% 0255 502 DU 22 45 F I 5| b
DEENERVAISE= IR

iR

MAX3301E/MAX3302E5 i T — M6 OTG 23K 1Y HL fr
K, THETHBVE4SVEEAREVee), AT Vys
RO EOTGE R +4 8V EI+5. 25V, FHFal I H
8mA DL b 1% L, SR AT A I B s 2y .
TEC+MIC-Z [EH —10.1pFRY KHZ . HIEUSB OTG
PAEEK, MM 1pFR6SpFMBAR Vs H 2
GND. Al BT RLSC P B JE DL T 6. HLfif
AT DU 5 B A A A 2 (LR ) vbus_drv (5B 5
DLy HEAT i -

MAXIMN

LR ERS (TRM)

WHR3 .3V ZMERS 28 M ISR 28 AP #R 1 .5kQ B D+/D- EHr
HLPH L . FENERF A ST, SERESTRL
MV B Vg BEHL . B R #5  A FLUR Y 005 22 4 T e ik
REAF AR 2 (MR 15K 16)T Wreg_sel (i (553 17). MR
TH A R AT LB MAX3301 E/MAX3302E I & 75
JLFFT A USB BB &M4 T TAE.

TRM % H A& B R . R B AR A o] & 5 R 1) H
U8 . ANTRMEZESE — > 1.0pF (B0 )Y f & s8R L A 2
GND, HAREFEILSHE.

VeusB FrR AL & 75

— Y AR S P W IR A AR A0, 1817 (R 10), KAE
REERUSB OTG Vgyg TR

*  Vpus B (vbus_vld)

*  USB&IEAM(sess_vld)

d USB%\iﬁ%JJ:(sess_end)
ﬁH%VBUS%?VBUSﬁiﬁtKﬁC%&I‘] KE; Vbus_validtlﬁﬁ%%
Bvbus_vIdREHN1. ARGHE M Vyys B ROR SN
(vbus_v1d) T & Bi% %2 BRI T ik Z A IR (R Rk
TR . WRvVgysm TEEAKLEETTIR,
session_valid L AR B sess_vIA N 1. XARESNL FREL
BEESEAS. WRvVpysm TRESG R RRTR,
session_end Hﬁi)’f%%‘ﬁﬁsess_endﬂﬂ 1. E24H Tix s
SR B AR R R B . IR RE A AR AR GR 128138 13) B
TEAEV s 1L T T T i 53K SR 75

VBus

% VBUS_VLD
VTH-vBUS —

T SESS_VLD

VTH-SESS_VLD —

VY

T SESS_END
VTH-SESS_END —]

B12. R HE

13
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MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5 FE a7 R

ID_IN

USB OTGHIYEE X T —/> IDHi A, H1 & St WA~ 4 )
PERBOAR VL. HOTGER %7 3 B4 ) — i K 1D i
R, 5w TCIeHAS T #R A ) % 2 5
Y — i B2 BN AR . MAX3301E/MAX3302E7E
ID_IN B3R AL EREPE . B P BB B R I ID_IN 2
FERE B MR B

i iZ g
Y OTG F T B 3ERT, MAX3301E/MAX3302ETE
INT LMW E S . /EBIh—Fikss, 0TI /E
HEUSBHER BT, OE/INT °J DA#E AC B 7 2 Wi o .
it irq_mode (FFPRTIREAF Fav2 S 1100, WF 15H%E
16) ] A2 INT FIOE /INT 4 H U S HE 4% i 4

Vieus B IR/
Vpus E — PRI AENG O, AHUSBELAR AL, WHE>
PR R A R LR . Vg IR HI AT OTG
T A o BT 5 O A5 AR OT R T fE . X SRR A i R G2 Rl
AR 2 (WRHIHSMEH 7L, i
o HETHEX Vg
d éﬁVBUs{ﬁ\:E@;ﬁ}J\VBUs'@\:E@;
o SRR Vs T

R HELKE, OTGAFARERE Vs LT EIIFE.
B % % BE ISRP & I i 7 &1 18 K . Bk A& b Z0 XS

F1. AR EN TR T REERRERE B

Vgus L B P T 218 45 /TR 0.8 V), DABRRTE
JEEISRP Z Hi A IEAEPUATH) 218 . KR35 A7 a2 A9 55
6N E A1, TIE T SkQPR Ui LB K Vg yg L 2 GND .

Vpus ARG, B AL HIZF A7 & 289 o hr, MK s AL
LR RSB

OTG A& Z M Vpys T Bt LR . MAX3301E/MAX3302E
MV B FBRLAT J A Vg SR AL FR R . X PRI O~ 45
T ZF AR 2 M B SO AR B 1. AR 2 B 5 51
Pl — ARG, B 1k Vs BRI B IR #1F .

OTG B (FME ) BE HSRPIH K — X &1 . SLHLSRP
MRz —2, 15— 42 REI N TE Vs B4 H m ik
. WIEOTGHLIE, M—1930Q Y FHRFHER HIfi . &1
BRI AR 25 700, AT DL B L BH ) v g g K 5
. R4 Vgyus Km kit Z B (567160, BN H Gk
—AWE TR, ¥ Veyg MR SIES RITRLIT .
R HL I 2 B sk QLB BR 1, FF =Sl FF 7 48 20 %6 6
AL E . OTGI # AL Vyys Pt sV HLIE I 2 D 8mA Y
HL . AR 2 BB 5L B 1 FT Vg U 2R

TR

MAX3301E/MAX3302EA WU Fh TAERE A ROLL DI #E. 78
FW B TR D AR IERES, BRI R
IpA. EHRRRE BT, PO, ID_INGG O M 2 iE
AR AR RS . R RCVIRFHME; mTA
A L B B AR RO IR S . F A T EEM TSR T

sess_end | sess _vid | vbus_vid cr_int dp_hi | dm_hi DIFF | SE
2
MODE 12C|IDIN| o omp COMP COMP COMP comp | comp | TRM | TX | oy | Rx
Shutdown' | v X X X X X X X X X X X
sfjfééuvfﬁz v | v X v X X v v x | x | x| x
Suspend® | v v v v v v v v v v X v
O';Zgi'g v v v v v v v v |l v v v
v = fHEE.
X =251

1. X TMAX3301E [l sdwn (FFAK DI BE AP TR a2 19550 (0) G 1 HA KRB ZC. X TMAX3302E, [ilsdwn bi(455K DD RE 7 F7 #5219 50 14) 50,

HA B
2. [ int_sdwn (FFEK DI BERF Fr s 1 19550 00) 5 1 AN o I R W =

3. ] spd_susp_ctl (FFIK DI BE ZF 1751 19 5 1 1) Hll suspend (=B AP IF 71 Y51 00) 51, B 6] spd_susp_ctl (FEEK LI RE ZF 1745 1 B9 551 00) T 0 I

HrSUSHE Sy i H A S B
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USB On-the-Gol{ % #58 5 E fa R

s~

HIEEE
RIEHIEZUSB
MAX3301E/MAX3302E U & #% A W Fp & 1% 85
DAT_SE0Z. & VP_VM (IL#3). Mdat_se0 (3% il 27 17 2
1B, WERDEERERA . FEDAT_SEORA T,
HOEINTAMER, HDAT_VP#E 243 WL #0958
SEO_VM ¥4 D+/D- il F 4 B F(SE0)IRE . 7EVP_VM
AT, HOE/AINT MRS, HIDAT VPH3ID+, SE0_VM
KBhD-. ZEHEHWAFRERCY IR .

MUSBEZEHIE
MAX3301E/MAX3302E 0k 5 B A P A2 8t o 8 X
DAT_SEOZ VP_VM (W% 4). i#iddat_se0 (P A7 4% 1
R, WRDFEEREA. £DAT _SE0F T A
OE/INT N &, DAT_VPEZESZIAR T, SE0_VM
FE/RD+HID-E B EALHE T RS, FEVP_VMELR T H
OE/INT N =i, DAT_VPHEMED+ 15 AZH T, SE0_VM
A D- M A HEET . Z0BIE T ERCVIIIRE.
VPHIVM 4351 [ B D+ F1D-FY A .«

OE/INT
OE/INT# #1577 [, OE/INTthr]Zfe A=l T
TE AR . S RE AR A I DAT_VP/SE0_VM Al
D+/D-F% A S RS . 4OE/INT A28 00, DAT VP
MSE0_VM T #lE M D+ F1D-Hi it 19 Bt , B Addas il 7 =K
e T AL dat_se0 (3% 2F A7 48 1 Y S5 200 AR AS .
Y OE/INTNZ# 11, DAT_VPHISE0_ VM FE/RD+F1D-1
R
Y MAX3301E/MAX3302E4L THEE B FF Hoe_int_en=1
(FERITF A0 5500, WRT)E, OE/INTAE b+ i
H. FEXFET, OE/INTR: M 5 INTAHRE AW . %
irq_mode (FFERIIREAT A28 2058 1002, W& 15F1%K 16)1%
B RO OE/INT AT Itk H Wit . irq_mode X & M1
IOE/INT#% Bt & 44 i i .

RCV

BWHBE W ERCVIEMD+HAID-. D+~ & . D- MK
i, RCVANEZH 1. D+ AL, D-AFEN, RCVHEHO.
D+ HAID-# A& (R %, BISE0) RCV AR FF LI A %L
KA. FEHEEKXTROV K. R4 H TRCOVIPIRE.

MAXIMN

SPD
RV A4 58 2 AR5 I D+ FID-U 1915 5423 . Yspd_susp_ctl
FERINREF A 1R IS8 100, WaR14) moRt, AT L it
SPD#i AL B MAX3301E/MAX3302E {5 5123 . # SPD
BARERCH FE B (1. 5Mbps) - K SPDH i 18 2 B
(12Mbps)- %ispd_susp_ctl (FFERINRERT A7 4% 1 A9 26 1102,
WE 14NN, R s e . 200 42 i 5 R
% SPD fit A B 20 . spd_susp_ctl = 155 B speed fi
FEHZFAR SN, WERDBEHR.

SUS
JAAGE {4 s (4 45 HIMA X 3301 E/MAX3302E R B .
spd_susp_ctl (FFFRIBE R A 4R 1026 102, WK 14)1E Ko
M f VP SUS i A i BEFIEE 1 MAX3301E/MAX3302E B
EE . IEH TIERNE SUSIK B MK . #SUSHRah =il
AR, AHEEELX ROV K, HMirE
AR TR

2 spd_susp_ctl D CREFR T RE A7 A7 4% 1 1958 1 60) 152 B 18,
AR HIEE R . suspend 7 (12 I 35 7745 1 O 55 1L,
W27 E N1 W AR . suspend 2 E 0 WK E 1E
W TAERAS . R4 i A A = SUS i A ok 2205
MAX3301E/MAX3302E U A7E £ # A T (SPD = = 80 #
speed = 1) A FE M EE R AR T SCBL I M i

RESET
KA #UY RESET 41 A L1 FMAX3301 E/MAX3302E# 572
B, MAGTFREIR. K RESET & K4 & 7 N &5 17
(FAHEPAN RS NLETR16) . EH TR
RESET & i -

24 PCHFBERIFEITEO
JE AT R B 2 26 1 (T AE T i = 400k HZ B B ), — 4>
AT ER U FE I B MAX3301E/MAX3302E N 581 Z Fi T
FKMITAER . WO ZRHEERE, R EER
PRRETE B B 2 ) .
UART#={
Huart_en (FEHIFTAF25 105 60)1% B N 1K MAX3301E/
MAX3302EE TUARTH . ZFEUARTHEX T, D+# 3L
PEAEE R DAT_VP, SE0_VMKEIELEED-.
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MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5 FE a7 R

1B
¥ gp_en CFEER DI RE AT A7 45 1 B9 26 7 60) Fl dat_se0 (¥4 il 77 17
A2 E N, vart_en (FEHITFHH 1 601k
H N0, K OE/INT & 1K NMAX3301E/MAX3302E#E A
8 PR B A% 2% 1A 19 45 38 3 dminus_dir 1
dplus_dir (FFERTIREZF 248 1 AR 3L AISE 4, W2 %
14)5C3 .
1734t
MAX3301E/MAX3302E/E N3t , i 2CIEA M 24k
B0 R & B B FR S S . 8 0 68 1 B AT B
L(SDA) A AT I Bl 2k (SCL) S B 3 1% 7 R 1% 78 22 [H] B9
WM. ERF@EEE - MBS BN ES
MAX3301E/MAX3302E 2 [W] {5 %%, BB =L 5%
P A% 1% [F] 25 19 SCLI 8 (& 13) .

MAX3301E/MAX3302E [ SDARE I T4 A, AT H IRk
fiti. SDATE FRIAF, —M ~4.7kQ. MAX3301E/
MAX3302EfSCL RE N A . IR 243 0 FA 24
Fiks, dER - ERFREAIRKSCL L, WscLik
T LR .
BREEETE - THFREFRENIFHERESDE 14)
MAX3301E/MAX3302E 762 At ik (F ADD HY AR 258 28)
Mm—AR/WHL (K 15). FfFathhbFT . — 245
P F R — A RS 14) .

2. miEAEMENTIREMIREEENTIE

DIRECTION OF DATA
TRANSFER

dplus_dir dminus_ dir

DAT_VP — D+
SEO_VM — D-

DAT_VP — D+
SEO_VM « D-

DAT_VP « D+
SEO_VM — D-

DAT_VP « D+
SEO_VM « D-

0 0

0 1

FFIGFHE LIRS
0 2 WA B SCLAI SDA B . E A TE SCL A
o 11 B4 8 3 4T SD A M 1R AR AR 45 4 I 46 1% 3% 508iR 09 - i
(S)IRZS . FWALE SCL A M HIBHEH SDA MAKRAES & U &
HEIEEIRE. R SEENESF T —RIEELE14).

fzfEix
— NIk b A 8 — A BR AL SCL R R % SDA
J:H’Jé&?ﬁ'iié FRFRaE LA 16) -

SDA \
\

(S
ﬁ ))
t
—V‘ <—tsu DAT SU:STA
tLow <@—tHD: DAT

tHD; STA—B> >

+ R tF

SCL

CONDITION

START REPEATED START STOP START
CONDITION

/_i \ _ faur

tsu: s10

b

foo

tHD STA

CONDITION CONDITION

13, 24 F17# 0 B AR 0TF
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USB On-the-Goll X 75 5B a7 R
£3. BipEs

MODE CONTROL PIN/BIT INPUT OUTPUT DESCRIPTION
SUS | GP_EN | OE/INT | DAT_SEO | DAT_VP | SE0_VM D+ D-
0 0 0 1 0 0 0 1
Functional 0 0 0 1 1 0 1 0
DAT_SEO 0 0 0 1 0 1 0 0
0 0 0 1 1 1 0 0 USB functional mode
transceiver and 12C interface
0 0 0 0 0 0 0 0 are fully functional
Functional 0 0 0 0 1 0 1 0
VP_VM 0 0 0 0 0 1 0 1
0 0 0 0 1 1 1 1
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
Suspend USB suspend mode
1 0 0 0 1 0 1 0
1 0 0 0 0 1 0 1
1 0 0 0 1 1 1 1
Driver is | Driver is
! 0 ! X X X Hiz | Hiz
o Driver is | Driver is
Receiving 0 0 1 X X X Hi-z Hi.z | See Table 4
General-
purpose X 1 0 1 See Table 2 General-purpose buffer
buffer mode

Ve el

b))

/ST

START STOP
CONDITION CONDITION

B 14. T4 R LIRS

RIW
- M1—\ 0 o [ 1\ o 0 / A0 X / \ ACK /
START MSB LB

15, M5 it
A1V 17
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MAX3301E/MAX3302E

USB On-the-Goll %X 25 5 HE far R
=4, BWEL

CONTROL PIN/BIT INPUTS OUTPUTS
MODE SuUS
GP_EN | OE/INT | DAT_SEO | BI_DI| D+ | D- | DAT_VP | SE0O_VM RCV VP VM
(NOTE 7)
Last value Last value
0 0 1 1 T 1010 | oparvp | 1 of RCV
0 0 1 1 1 1 0 1 0 1
0 0 1 1 1 0| 1 0 0 0
Functional - -
DAT_SEO 0 0 1 1 1 1 1 | Undefined 0 Undefined
1 0 1 1 1 OO0 0 1 0
1 0 1 1 1 1 0 1 0 0
1 0 1 1 1 0 1 0 0 0
1 0 1 1 1 1 1 1 0 0
Last value
0 0 1 0 1 OO0 0 0 of RCV
0 0 1 0 1 1 0 1 0 1
. 0 0 1 0 1 0| 1 0 1 0 Esho Egho
FL\J/nPc_t{/o,\r;lal 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 o[ 1 0 1 0
1 0 1 0 1 1 1 1 1 0
General- X 1 X X X See Table 2 0
purpose buffer
Transmitting
(see Table 3) X X 0 X X o 0
Unidirectional
(transmitter X X X X 0 — 0
only)
7 K SUSIRBN K m T3 Al suspend (FEHITF A 1B 1005 1, BB TR IR A 77458 1 spd_susp_ctl L HPIRAS, #EAHEREA.
X =K.
18 M AXI/MN




USB On-the-Gol{ % #58 5 E fa R

A&
N B AV (ACK) A2 Bt I T 8 A 45 B8 S5 i) 5 97 . ACK L2 H
FWOREH A . MAX3301E/MAX3302E U2t h 58 53R
G, FEE LI A K SDA B, XHAER T ACK.
RIEFARRT, MAX3301E/MAX3302E % I 45 25 i
ACK. X} ACK M WAL AT L& BN BT B B A5 3% . R A
Ty W Bl 1% 1% & AR B O &I B3 & A R A 1A 0 B
. RAEBIRLEENG, & T 5%& N 7E G R

S — Gl TE .

MiZ &bt

B E AL~ STARTIRAS G IR 707 M HE(ILE 15) 7]
PURBh S MRS . W, MAX3301E/MAX3302E
FRERER EAYSTARTIRA I M i to bk . st dik A9 LSB
PR E M (RIW). R/WHER E R &4 Z X MAX3301E/

SDA /
SCL _() \

DATA LINE STABLE, CHANGE OF DATA
DATA VALID ALLOWED

MAX3302E# TS R B ABRERW = 0NE, R'W =1
). BEWCEE A kS MAX3301E/MAX3302E 4 Hi
ACK -

MAX3301E/MAX3302EH WA~ Al GEAY kit (ML25). Hbhk
fLA6 B AVRETRN, 24%kE—RE B 12C 2 AN -4
i, MADD#HiI AZA AOKIE . ¥ ADD % E|GNDHT A0
H0. ADDIE#EE|V MHEA0E F1. XM MAX3301E
5 i MAX3302E 7] DAL= — Z 2k

EFHEL
ZAMAX3301E/MAX3302EE iR B E 2/ =AF7.
B — I EFEMAX3301E/MAX3302E M I a5 i, Bl
JGsE— 0 (R/W). 5B AFATH e BHE A2 F 48
BEAFIREG AT FRNEE. MENFETRES T —
AR EE . B8R NI 5Tk X

EFEEL
MMAX3301E/MAX3302E 5T B2 LRk 2 /D34 F
7. BN ETEREMAX3301E/MAX3302E 1Y M 1% &
I, ZJER—10 (R/IW). 58 A7 Bk MHIEAS 55 77 4%
R . 5 =445 MAX3301E/MAX3302E B M
R, B -1 R/W). RE FRFIER—1 £
ANFEHENE . B9 A IS E s .

REBAEFTHEN

Hito. frfeis MAX3301E/MAX3302E R E % &4 2 TSN T4
. B KA, ﬁﬁ%%%ﬁﬁ%@ﬁﬁ%&i@iﬁ%ﬂ%ﬁ%ﬁi&
coNDTIoN  CLOCK PULSE FOR ACKNOWLEDGEMENT —— B FRAE T RENIE, B0 —M0E R EBIES
v MAX3301E/MAX3302E. MAX3301E/MAX3302E &% V.
soL 1 2 8 9 BAigs Fixdd. F@mAEREM AT A, 25
N_\— MAX3301E/MAX3302EFR |l — PR &AL . Eik4&k)E
MIEFENFASRE A~ DF R, RS E
TRANS%E; X / W, WLE| —NVENL. REFFabitn—, AERE
RIE T —AFAT BRI ER . MAX3301E/MAX3302E
S ) - PMREFE T 25 2% - IR mRERTE
s « \_/ RMINFFAE AR, MAX3301E/MAX3302E# & £ NACK 4 &
WA, AR AT (ILE20).
Hli17. W&
S SLA\(E éﬁg?ESS R | A REG'S(TgEFéﬁg)DRESS A (8DBAGAS | A P
A6 | A5 | Ad| A3 | A2 | Al | AD 0 MSB LSB MSB LSB

8. 7
MAXIMN
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MAX3301E/MAX3302E

USB On-the-Gol{ % #5 5B 1T R

SLAVE ADDRESS - REGISTER ADDRESS
S (7BITS) R (8 BITS) A
26 | A5 | aa | as a2 mi| ol o MSB Ls8| o
SLAVE ADDRESS — DATA
RS (7BITS) RAV| A (8BITS) NAJ P
6 (a5 [na a3 a2 w1 a0 |1 | o |usB tsg| 1| o
B 19. BEF T
R/W: #/5 R/W=1: 5, RIW=0: H). A: SRE IR 1 BB .
S: FIR &M NA: RH & &I AEN B .
RS: HEIFIHFEME. Zhg: FRRREEE.
p: &1k
SLAVE ADDRESS - REGISTER ADDRESS (K) DATA (K)
S (7BITS) R A (8 BITS) A (8BITS) A
6 | A5 | Al A m|m |l o MSB LsB MSB LB
DATA (K+1) ) DATA (K+2) ) DATA (KeN) 1.
(8 BITS) (8 BITS) (8 BITS)
MSB LB MSB LB MSB LB
MAX3301E/MAX3302E RECOGNIZES MAX3301E/MAX3302E SENDS
ITS ADDRESS AN ACK
SUAVE ADDRESS _ UNSUPPORTED REGISTER ADDRESS (K) DATA (K)
s (7BITS) R A (8 BITS) A (8 BITS) NA
n6 | As | aa a3 | a2 [ a1 | a0 | o0 MSB LB MSB LB
MAX3301E/MAX3302E RECOGNIZES A WRITE TO AN A
UNSUPPORTED LOCATION, THEN SENDS A NACK

B120. REBEAG T

MAX3301E/MAX3302E o iF 3 15 & Fll F 28 K A s st =71 13
WOLE 2D FF 7 AR SE MR R . & B e A EMN
ik, HIFREE—10. MAX3301E/MAX3302ERE /G K%
—ANNENL. R ERG R IETFA A I MAX3301E/
MAX3302E, MAX3301E/MAX3302EF-4: i 75 — 4 R 2&
. RIE, ERBELEMAXI301E/MAX3302E K % — M5 1k
K& F—#, FRBFREFHRS, ZJFEMAX3301E/

20

MAX3302ER I, RIF2E— 1 RRNEmsS. #E,
MAX3301E/MAX3302EF IR & i B e s =ik &, — Wk —
ANFAT . BRATEWE A EE 7T Z S5 MIMAX3301E/
MAX3302E &AL, MAX3301E/MAX3302E /3 1%
B AER — DN FEI . MR - R, R E
WRREE RSN d . BB T80 F 1 2
I, MAX3301E/MAX3302ERIEE 0T .
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USB On-the-Goll X5 S E faT &R

SUAVE ADDRESS - REGISTER ADDRESS (K)
S (7BITS) RW A (8BITS) AP
n6 | a5 | aa a3 a2 maolo MSB LSB
SUAVE ADDRESS - DATA (K) DATA (K1)
S (7BITS) R A (8 BITS) A (8 BITS) A
p6 | A5 | A4 | A3 | A2 | a0 1 MSB LB MSB LSB
DATA (K+2) DATA (K+3) DATA (KN)
(8 BITS) A (8 BITS) A (8 BITS) NA P
MSB LSB MSB LB MSB LSB
MAX3301E/MAX3302E RECOGNIZE MAX3301E/MAX3302E SENDS
THEIR ADDRESS AN ACK
SLAVE ADDRESS - UNSUPPORTED REGISTER ADDRESS (K)
RAW| A Al P
S (7BITS) W (8 BITS)
p6 | a5 | aa | a3 a2 | ar]ao] o MSB LB
s SLAVE ADDRESS il A UNSUPPORTED REGISTER ADDRESS (K) .
(7BITS) (8 BITS)— ALL 0's RETURNED .
A6 | A5 | Ad | A3 | A2 | AT | A0 | MSB LSB
ACK FROM MASTER
B 21. LB EF TG
=5, [PC Mt
ADDRESS BITS
ADD INPUT
As As Agq A3 A Ad Ao
GND (0) 0 1 0 1 1 0 0
VL (1) 0 1 0 1 1 0 1

MAXIMN 21
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MAX3301E/MAX3302E
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6. FEaRm

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.
04h (set) ) ) -
Control 1 Sets operating modes, maximum data rate, and direction of data transfer.
05h (clear)
06h (set) Controls D+/D- pullup/pulldown resistor connections, ID_IN state, and VBys
Control 2 .
07h (clear) behavior.
Interrupt source 08h (read) Read only.
Unused* 09h Not used.
OAh (set) . S
Interrupt latch 0Bh (clear) Indicates which interrupts have occurred.
Interrupt-enable 0Ch (set) ) ) "
Falling edge 0Dh (clear) Enables interrupts for high-to-low transitions.
Interrupt-enable OEh (set) ) U "
Rising edge OFh (clear) Enables interrupts for low-to-high transitions.
R , MAX3301E: Not used.
Unused (Spemal 10h (set) MAX3302E: Alternate register addresses for special-function register 2. This
Function 2 11h (clear) . ) :
register is also accessible from 16h and 17h.
. ) 12h (set) Enables hardware/software control of the MAX3301E's behavior, interrupt activity,
Special function 1 )
13h (clear) and operating modes.
Revision 1D 14h, 15h Read only. The contents of registers 14h and 15h are 77h and 41h, respectively.
Special function 2 16h (set) Sets operating modes, INT output configuration, D+/D- behavior in audio mode,
17h (clear) and TRM source.
Unused* 18h-Fh Not used.
TEGRE AT, #FREINACK , I H A7 s il A2 4
EiE FU 7
s rzee  HIUADFIF ST MAX3301E/MAX3302ERI T A il . JAT

AW SRR, BRI ER EDE TEE
A FRBORABER LR T 0. EHITFAAS 2 (R8)iE
BD+/D- B s FH B 18 E Vs T8 R RS I
ID_IN#Hh . BHIFARAP AL, X ST A7 g R4t
“HIEMM G 1EZE”RE. M B hEE 1R A
BN E 1, MEEMIE VBHENAEN RO, S
W5 o #MASHEMEM.

22

1753 10) TR A P BT IR A S ADRAS . P BT BIUE 7 77 2
GRIDIER A A T WA AR o W ek HE R =i 97 68 RE
A DRSEAE L FHIT IR T B (SO D0 b & Pl . 3%
10 2 13424 1 4% b 7 A7 47 2 A AL AC B O . A I
SE IR BT RE R R R BT 6 RE A A7 R A T bk Se Bl A
MR BIEMT M B 1HERT . fEMBIEE
TR AT B R 1. S TS W iz 2 ok 0.
WAL 0 #EOR AL MTE A

MAXIMN




USB On-the-Gol{ % #58 5 E fa R

R7. BHEFEESR1IRPSHito4h B, SibitoshiBEE)

charge resistor (see Note 8).

VALUE AT
BIT NUMBER SYMBOL OPERATION POWER-UP
0 speed Setto O for low-speed (1.5Mbps) mode. Set to 1 for full-speed (12Mbps) mode. This 0
P bit changes the data rate only if spd_susp_ctl = 1 in special-function register 1.
Set to O for normal operating mode. Set to 1 for suspend mode. This bit changes
1 suspend ) ) : } ) ) 0
the operating mode only if spd_susp_ctl = 1 in special-function register 1.
2 dat_se0 Set to 0 for VP_VM USB mode. Set to 1 for DAT_SEO USB mode.
3 — Not used.
Enables the transceiver (when configured as an A device) to connect its pullup
4 bdis_acon_en | resistor if the B device disconnect is detected during HNP. Set to O to disable this 0
feature. Set to 1 to enable this feature.
. Set to 0 to disable the interrupt output circuitry of OE/INT. Set to 1 to enable the
5 oe_int_en . o —— 0
interrupt output circuitry of OE/INT.
Set to 0 to disable UART mode. Set to 1 to enable UART mode. This bit overrides
6 uart_en . . . . . 0
the settings of dminus_dir, dplus_dir, and gp_en bits.
7 — Not used. 0
|;l1| == A —/ A — == ==
*8. EHIF T2 (Sititoeh EAL, Sitito7hiFE)
VALUE AT
BIT NUMBER SYMBOL OPERATION POWER-UP
0 dp_pullup | Setto 0 to disconnect the pullup resistor to D+. Set to 1to connect the pullup resistor to D+. 0
1 dm_pullup | Set to O to disconnect the pullup resistor to D-. Set to 1 to connect the pullup resistor to D-. 0
Set to 0 to disconnect the pulldown resistor to D+. Set to 1 to connect the pulldown
2 dp_pulldown ; 1
resistor to D+.
Set to 0 to disconnect the pulldown resistor to D-. Set to 1 to connect the pulldown
3 dm_pulldown . 1
resistor to D-.
4 id_pulldown | Setto O to allow ID_IN to float. Set to 1 to connect ID_IN to GND. 0
5 vbus_drv Set to 0 to turn VBys off. Set to 1 to drive Vgus through a low impedance (see Note 8). 0
6 vbus_dischrg Sgt to0to d|390nnect the VBus discharge resistor. Set to 1 to connect the Vys 0
discharge resistor (see Note 8).
7 vbus_chrg Set to 0 to disconnect the VBys charge resistor. Set to 1 to connect the VBuUs 0

E8: BT LR AR Vs T A RIS X Vs MU, TR BRI, F LA TR B a5 e a2 0585, 6. 71
o vbus_drvENL. i vbus_dischrg Mlvbus_chrge

. vbusﬁdischrgﬁﬁ\ ?ﬁvbusfdrvfﬂvbusfchrg, F/{I?jl?vbusidrvﬁﬁ [\ — 4B, J‘Xﬁ%?ﬂ?vbusﬁdrv%ﬂ%/ﬁ\ﬁﬁo
o vbus_chrg B 1 vbus_drvlvbus_dischrg, B&IEXLEA AT — A7 IR — A & EAL, WERIFim.

MAXIMN
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%9. VpysteEhliZig

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
X=X

#10. PHRE S 788 (HHEosh A RiE)

BIT NUMBER SYMBOL CONTENTS
0 vbus_vid Logic 1if VBus > VBUs valid comparator threshold.
1 sess_vld Logic 1 if VBys > session valid comparator threshold.
. Logic 1 if Vp4+ > dp_hi comparator threshold (D+ assertion during data line pulsing through

2 dp_hi

SRP method).
3 id_gnd Logic 1if Vip_IN < 0.1 x Vcc.
4 T Logic 1 if Vp- > dm_hi comparator threshold (D- assertion during data line pulsing through SRP

- method).
5 id_float Logic 1if Vip_IN > 0.9 x Vcc.
) Logic 1 if bdis_acon_en = 1 and the MAX3301E/MAX3302E assert dp_pullup after detecting a

6 bdis_acon . ; .

B device disconnect during HNP.
7 or int sess end Logic 1 if VBUS < sess_end comparator threshold, or if Vp4+ > cr_int comparator threshold (0.4V to

- - - 0.6V), depending on the value of int_source (bit 5 of special-function register 1, see Table 14).

R INBE B 7 RS
F1a. FISHE16HER THRNRETFH. FHIRES
AT AL, 2 s ST “B1EM M
“BIEER” HB4E. MBS (FDEAHNAE A 1.
[)E M hE S A AL E A 0. T H AR AT A — A
Wbt 5 oA K AATATHENE . FRRE I RE 27 47 2% 1 1 52 J2 i
P 3 S A 9 T e R B o R D R AR S, 1% R
RREM T, DRIl g o st R R IhBE AT 7 A% 2
FrJa e IR L Hp T S TC D T U A i B AR
Wi, ETRMAETE, DIRAED+/D-EH N H .
FISHTUHHAMAX3301ERF R BET 482, R T
U MAX3302E BV FF IR DI E 77 7 4 2

24

MAX3301E LR TEERMKFRS, FERTH
sdwn i B ZFFE TIE. MAX3302E BT EHE VP VM
USBMA, ARFEALIGupyE L usimH LH, TH
F2c#m. TEHMAX3302E B T #E K Wi
BB sdwn I H0. MAX3302E, 455k L AE 75 77 4% 2 BT
F WA R2cafFar il . MAX3302E B3R T BE #1745 2
A] LU 2 A fF A Sk, ik jons 11h (BA 2 16h-
17h), XFFUSB OTGH H 5% (SIE), K12 #F f7 de ik PR
H7E0h 2 15h.
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R11. PHIESFERIRA (SiitoAhE L, SibitoBhiEE)

VALUE AT
BIT NUMBER SYMBOL CONTENTS POWER-UP
0 vbus vid vbus_vld asserts if a transition occurs on this condition and the appropriate 0
- interrupt-high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
1 sess vid sess_vld asserts if a transition occurs on this condition and the appropriate 0
- interrupt-high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
5 do hi dp_hi asserts if a transition occurs on this condition and the appropriate interrupt- 0
P- high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
3 id and id_gnd asserts if a transition occurs on this condition and the appropriate interrupt- 0
-9 high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
4 — dm_hi asserts if a transition occurs on this condition and the appropriate interrupt- 0
- high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
5 id float id_float asserts if a transition occurs on this condition and the appropriate interrupt- 0
- high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
6 bdis acon bdis_acon asserts if a transition occurs on this condition and the appropriate 0
- interrupt-high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
7 or int sess end cr_int_sess_end asserts if a transition occurs on this condition and the appropriate 0
- - - interrupt-high or interrupt-low enable bit is set. See Tables 10, 12, and 13.
) INA==] —/ = — =S 5
F12. RPH{EREF S (BibitoCchEfL, FiitoDhiEE)
VALUE AT
BIT NUMBER SYMBOL CONTENTS POWER-UP
0 vbus vid Set to 0 to disable the vbus_vId interrupt for a high-to-low transition. Set to 1 to 0
- enable the vbus_vid interrupt for a high-to-low transition. See Tables 10 and 11.
’ sess vid Setto 0 to disable the sess_vid interrupt for a high-to-low transition. Setto 1 to 0
- enable the sess_vid interrupt for a high-to-low transition. See Tables 10 and 11.
> do hi Setto 0 to disable the dp_hi interrupt for a high-to-low transition. Set to 1 to 0
P~ enable the dp_hi interrupt for a high-to-low transition. See Tables 10and 11.
3 id and Setto 0 to disable the id_gnd interrupt for a high-to-low transition. Set to 1 to 0
-9 enable the id_gnd interrupt for a high-to-low transition. See Tables 10 and 11.
4 dm i Set to 0 to disable the dm_hi interrupt for a high-to-low transition. Set to 1to 0
- enable the dm_hi interrupt for a high-to-low transition. See Tables 10 and 11.
5 id float Setto 0 to disable the id_float interrupt for a high-to-low transition. Set to 1 to 0
- enable the id_float interrupt for a high-to-low transition. See Tables 10 and 11.
6 bdis acon Set to 0 to disable the bdis_acon interrupt for a high-to-low transition. Set to 1 to 0
- enable the bdis_acon interrupt for a high-to-low transition. See Tables 10 and 11.
Set to 0 to disable the cr_int_sess_end interrupt for a high-to-low transition.
7 cr_int_sess_end Set to 1 to enable the cr_int_sess_end interrupt for a high-to-low transition. 0
See Tables 10 and 11.
M AXI/W 25
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b—3 7] PN == L o | A | o | :E —=
% F13. BHMBAES 8 (SHHOEN B, SiitoFhEE)
=) BIT NUMBER YMBOL NTENT VALUE AT
(4p) v S ° co S POWER-UP
03 0 vbus vid Setto 0 to disable the vbus_vid interrupt for a low-to-high transition. Set to 1 to 0
>< - enable the vbus_vid interrupt for a low-to-high transition. See Tables 10 and 11.
<( 1 sess vid Setto 0 to disable the sess_vid interrupt for a low-to-high transition. Set to 1 to 0
§ - enable the sess_vId interrupt for a low-to-high transition. See Tables 10and 11.
Lu 5 do hi Set to 0 to disable the dp_hi interrupt for a low-to-high transition. Setto 1to 0
™ P- enable the dp_hi interrupt for a low-to-high transition. See Tables 10 and 11.
=) 3 id and Set to 0 to disable the id_gnd interrupt for a low-to-high transition. Set to 1 to 0
% -9 enable the id_gnd interrupt for a low-to-high transition. See Tables 10 and 11.
>< 4 dm i Set to 0 to disable the dm_hi interrupt for a low-to-high transition. Setto 1 to 0
< - enable the dm_hi interrupt for a low-to-high transition. See Tables 10 and 11.
:E 5 id float Set to 0 to disable the id_float interrupt for a low-to-high transition. Set to 1 to 0
- enable the id_float interrupt for a low-to-high transition. See Tables 10 and 11.
6 bdis acon Setto 0 to disable the bdis_acon interrupt for a low-to-high transition. Set to 1 to 0
- enable the bdis_acon interrupt for a low-to-high transition. See Tables 10and 11.
Set to 0 to disable the cr_int_sess_end interrupt for a low-to-high transition.
7 cr_int_sess_end Set to 1 to enable the cr_int_sess_end interrupt for a low-to-high transition. 0
See Tables 10 and 11.

IDFIHIE 5 27 77 as i AL B 5 SEBIL 1
#1745 1 T MAX3301E/MAX3302E HY 1D 3 17 7% B P 25 - SpEREE fE

Huhkoon FIH IO 1 h 4 AL T #Hli& B ID B A7 4 - Hidiko2n A1 s o Ak N
. - X USBEZHETT MMM AR (27 4Q +1%). Hh—>HBH
O3h G T 7 A IDFF A7 4%, HBHE14hFABIEIShOMRRAID s e v M A X3301B/MAX3302E H9 D+ FIUSB 45 58 D+

BRI ZIa . 55— B B MAX3301 E/MAX3302E [ D-F1
- ) USBIERZIRIID- 2 [81(Z WL AT T (EF ).

& ¥l car kit
L2 mmiEaTE Y car kitd2 0 . IR AHE M car
kit, SHEIEMEOTRET E LR T IEe ) — el

IMEBEE &
HEFE B A TSI AR L 2 DURE & 0F IE W TAF . P A#S
REFITHCE . H—10.1pFRF & A £ 7 2 GND

SET .
Sl Ry R, A IR AV o B GND. Fi—
o EHHIA A TpF (8K W 28 5% Y8R LS 32 1 TRM Z GND -
o WL FEC+FIC-2Z [ 52 — 4> 100nF A9 € HL2Y T R fif 22 (WL 4
. %M T TAEREE) . MIEUSB OTGHIE, MI1pFE 6.5pFRIME

° anilEiE A %%g%%VBUsiGNDa
FEHIARS oo

g{AxggﬁlﬁEgﬁ?;é’;ffég J;*”&;iﬁgiﬁgﬁ FELR T X MAX3301E/MAX3302E #1FESD R H7, D4+ D-.
&, MERZILRATHET(EHERES). ID_INFIV s E5A A0S A0 0 LA P8 i, (32 97305 B 5 3
+15kV. ESDREMEERZ MRS T EESD, G
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F14. BB IEEFR1 (EHit12nEAL, St 13nEE)

VALUE AT
BIT NUMBER SYMBOL CONTENTS POWER-UP
) Set to 0 for normal operation. Set to 1 to enter interrupt shutdown mode. The 12C
0 int_sdwn ) . . ) . T 0
interface and interrupt sources remain active, while all other circuitry is off.
Set to 0 to control the MAX3301E/MAX3302E behavior with SPD and SUS. Setto 1 to
1 spd_susp_ctl control the MAX3301E/MAX3302E behavior with the speed and suspend bits in control 0
register 1 (see Table 7).
Set to 0 to transfer data from DAT_VP and SEO_VM to D+ and D-, respectively.
2 bi_di DAT_VP and SEO_VM are always inputs when this bit is 0. Set to 1 to control the 1
direction of data transfer with OE/INT.
Set to 0 to transfer data from SEO_VM to D-. Set to 1 to transfer data from D- to
3 dminus_dir SEO_VM. Ensure that gp_en = 1, dat_se0 = 1, uart_en = 0, and OE/INT = low to 0
activate this function.
Set to 0 to transfer data from DAT_VP to D+. Set to 1 to transfer data from D+ to
4 dplus_dir DAT_VP. Ensure that gp_en = 1, dat_se0 = 1, uart_en = 0, and OE/INT = low to 0
activate this function.
Set to 0 to use cr_int as the interrupt source for bit 7 of the interrupt source
5 int_source register. Set to 1 to use sess_end as the interrupt source for bit 7 of the interrupt 0
source register (see Table 10).
6 sess end Session end comparator status (read only). Sess_end = 0 when VBys > o
- sess_end threshold. Sess_end = 1 when VBus < sess_end threshold.
Set to 0 to disable general-purpose buffer mode. Set to 1 to enable general-
7 gp_en 0
purpose buffer mode.
i BHET, sess_end MAUE BT Vg LT
PN =] — AN — :EE ==
#*15. MAX3301E4F BBt T 7a52 (Eitutt16h &L, SHt17hiFE)
VALUE AT
BIT NUMBER SYMBOL CONTENTS POWER-UP
0 sdwn Set to 0 for normal operation. Set to 1 to enable shutdown mode. Only the 12C 1
interface remains active in shutdown.
1 ira mode Set to 0 to set INT and OE/INT as open-drain outputs. Set to 1 to set INT and 0
- OFE/INT as push-pull outputs.
. . Set to 0 to leave the D+/D- single-ended receiver inputs connected. Set to 1 to
2 xcvr_input_disc . R . . 0
disconnect the D+/D- receiver inputs to reduce power consumption in audio mode.
3 reg_sel Set to 0 to power TRM from V. Set to 1 to power TRM from VBus. 0
4-7 — Reserved. Set to 0 for normal operation. 0000
P TAERAS . HRBE . o b e b A58 =X A e P A X *  +15kV, AMREHE
> 3 pod e E i . "
M TIEESDRIEMERH LA, ETRMIGND IR o 61y, 1RC 61000-4-28 ity B
Veus T GND Z [HZE# 1pFEi & BRI A. ATRLARZ . 10KV TEC 6100042 i LB T
N v SEN R + 5 -4- 2N
J IR ESD Y Dev D-+ ID_INFIVgys i A /i H 19 * A -
PRI PR AT -
M AXI/W 27
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% 16. MAX3302E ok TIEE T 72 (EHutlb 1ohZ 16h B, Sibib11hZ17hiFE)

ESD B PEBEAR IS T A A B9 IR 5E 51 o Maxim 9 0] SRS
WOk T mi g Wl sk matai R, 55
Maxim Bk &

AN EER
Bl 22 it /s N ARAETY 1123 24 ) AR BELAT A FEL s 7™ A ) F,
WY . XA AHE — S 100pF LA, B #k FE FL 8 22
SKIVESDHLE, SRJG 83T 1.5k QA FELBH [l -7 25 14 B L

IEC 61000-4-2
IEC 61000-4-2F5 i 35 T ESD Ml Fll e & 3% % (1 ML BE 5
B I AR DI AT X 4 A . MAX3301E/MAX3302EH 8l
TRPE &SR 3EC 61000-4-2F3K, T JCHUA
SMESD IR ICME . AEBFIFIIEC 61000-4-2 2 A1 Y 3
WL FITE T IEC 61000-4-2 B B & (WIEE G, FNIEC
61000-4-2 1 IR R ECHL L E /N FI, TEC 61000-4-270

28

VALUE AT
BIT NUMBER SYMBOL CONTENTS POWER-UP
e Set to 0 to enable shutdown mode. Set to 1 for normal operation. Only the 12C
0 sdwn . . T 1
interface remains active in shutdown.
1 irq mode Set to 0 to set INT and OE/INT as open-drain outputs. Set to 1 to set INT and 0
- ‘OE/INT as push-pull outputs.
5 xevr inout disc Setto 0 to leave the D+/D- single-ended receiver inputs connected. Setto 1 to 0
~nput- disconnect the D+/D- receiver inputs to reduce power consumption in audio mode.
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
*17. IDF = BT 0 BSD L IR — MM T A (R BF AL IE . P24 F
> AR S A 33t 37 A
REGISTER ADDRESS CONTENTS i?ﬂIEC 61000-4 2& N T‘JlfﬁJIEEUJ}KxFHF‘E%E’J?’%ﬁ
o A FEAT AR o T A Ao R O 2R A R AT T L T SR AR
Vendor ID o o PRI . E25FT /R NIEC 61000-4-2 LI IE -
02h 01h idslEIr ]
Product ID .
03h 33h MAX3301E/MAX3302E /& T AF A5 5 (5 1 14 i i A A1
Rovision ID 14h 77h JarME 2, DB ASE N Tk T ERRE L+ R 08 1Y
15h 41h B . NSl EERE, @ IR 55 B A HIMAX3301E/

MAX3302EZ A B R &4 . D+FID-FUSBiEHE R
[E) 2R FH X R 6 A 2%

UCSPRzfH1E/2
KT UCSPEEMR BB AN . R Bl fE R PCiR
B SRBRIERAT R . DS B9 (8] 30 5 it 2% 45 Oy T
HRFEE, BA P REEMLA RS R, 1§25 % Maxim
¥ %k www .maxim-ic.com.cn/ucsp £ I HZEIC 1891: A3 A
KB FEWL-CSP) £ H T
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Re Rp
1MQ 15kQ | A
o— 100%  fmmmmqmmmmmm e e
CHARGE-CURRENT- DISCHARGE o0 |-
LIMIT RESISTOR RESISTANCE o
HIGH- DEVICE
DC 100pF CAPACITOR TEST o
SOURCE 5 o
F22. AMEESD Wi
10% —
Ip 100% Iy PEAK-TO-PEAK RINGING
90% | —— (NOT DRAWN TO SCALE)
tr=0.7ns TO 1ns —» -
AMPERES el 200 —
368 E25. IEC 61000-4-2 H )i K TE
. 0
10% |-
0 -+ ==
0l 4 TIME —» /AN /’:IL ==
- -« i ——> PROCESS: BiCMOS
CURRENT WAVEFORM
23, A MK BEAY A i K T
Re Rp
50MQ to 100MQ 330Q
O_
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE
24, IEC 61000-4-2 ESD i #E 7Y
M AXI/M 29
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5| &

TOPVIEW _ - BOTTOM VIEW NI
s o & 2 88 2 MAX3301E/MAX3302E
241 123} 2] 211 20} bt il 7] °
SDA  OF/NT ROV v sus
NC. ’2’5’: :1,6, SUS A T T P T RN
w [ 26 1 3 riElw - - - -
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HEEL (%)

CRBE FORHR AL A S R T BE AN R BT MG, TR il 35 4ME(E B, 1% i www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16l 5x5 200 5x5 28 5x5 32 5x5 | 40L 5x5 - 22 -
SYNBOL | MIN. | NGM. | MAX. | MIN.[NOM.] NAX.| MIN. [NGM.] MAX.| MIN. | NOM.] MAX. | MIN. [NOM. | MAX. cuBES TR [ T BT AT T
A |o70[07s]|080[070]0.75[0.80]0.70 [0.75 080|070 | 0.75] 0.80] 0.70 ]| 0.75] 0.80 1552 | 300 | 310 1320 | 300 | 310 | 320
Al 0 Joo2o05] o Joo2]0os] o [ooe]oos| o Jao2oes| o |oo2]a0s T1655-3 | 300 | 310 | 320 | 300 | 310 | 320
a2 020 REF. 0.20 REF. 020 REF. 0.20 REF. 0.20 REF. Tiess-1 | 300 |30 [ 3201 300 | 210 | 320
; 0.25]0.30 [0.35[0.25]0.30 0.35] 0.20 [0.25] 0.30 [ 0.20] 025 0.30] 0.15[ 0.20] 0,25 120553 | 300 | 310 | 320 300 | 210 | 320

4.90/500 [ 5.10| 4.90]5.00 | 5.10[4.90 [5.00 | 5.10 [4.50] 5.00 | 5.10 [ 4.50 [ 5.00 | 5.10
- 3.00 | 310 | 320 300 | 310 | 320
E__ [#90]500 | 540] 490]5.00 | 5.10]4.90 |5.00 [ 510 [4.50[5:00 | 540 [490 500 540 120554

e 0,80 BSC. 0.65 BSC. 0.50_BSC. 0.50_BSC. 0.40_BSC. T2055-5 | 349 | 323] 3.35] 345 | 33 333
w 23] - | - loas] - | - lees] = | - loes| - | - loes] - | - T2055MN-5| 3.5 | 325 3.35( 3415 | 3.25( 335
L 0.30] 0.40 [050] 0.45]0.55] 0.65[0.45 [0.55 [0.65 [0.30 | 0.40] 0.50] 0.30] 0.40] 0.50 T2855-3 | 315 | 325) 335 315 | 325 335
N 16 20 28 32 0 T2855-4 | 260 | 2.70 | 280 | 2.60 | 2.70 [ 2.80
ND 4 s 7 8 0 Tesss-5 | 260 | 270 | 280 | 260 | 270 | 280
NE 4 S 7 8 10 Tees5-6 | 345 | 2.25] 335 | 315 | 325 | 3.35
JEDEC VHHB WHHC WHHD-L WHHD-2 — Te8S5-7 | 260 | 270 | 280 | 260 | 270 | 280

NOTES:

—DRAWING NOT TO SCALE-

1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y14.5M-1994,
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 13855-4
3, N IS 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 #L IDENTIFIER ARE T3255N-1 | 3.00 | 310 | 320 300 | 310 | 3.20
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1 [ 340 | 350 | 360 [ 3.40 | 3.50 | 3.60
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\ IIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T4055MN-1 | 3.40 | 3.50 [ 360 [ 3.40 [ 350 [ 3.60
025 mn AND 0,30 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.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. IRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
12855-3, T2853-6, T4055-1 AND T4055-2,
Ad VARPAGE SHALL NOT EXCEED 040 mm.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
AN LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, +0.05.
14. ALL DIMENSIONS APPLY TO BOTH LEADED AND PhFREE PARTS.

T2855-8 315 | 325 335 | 315 | 325 | 3.35
T2855N-1 | 315 | 3.25] 335| 315 | 325 | 335
T3255-3 3.00 | 310 | 320 | 3.00 | 3.10 | 3.20
300 | 310 | 220 | 3.00 | 310 | 3.20
T3255M-4 | 3.00 | 310 | 320 | 3.00 | 310 | 3.20
T3255-5 300 | 310 | 3.20 | 3.00 | 340 | 320

T4055-2 340 | 350 | 360 | 3,40 | 3.50 | 3,60

IDRALLAS /I /AXKI/VI

PACKAGE DOUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.80mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
L |7
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2

REF. MIN. [NOM. | MAX. [ MIN. [ NOM. [ MAX, | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX. CODES MIN. | NOM. | MAX.| MIN. | NOM. | MAX.
A 0.70 |0.75 | 080 [0.70 [0.75 [ 0.80 [ 0.70 [ 0.75 [ 080 [ 0.70 [ 0.75 [ 0.80 [ 0.70 [ 0.75 | 080 T1244-3 | 195 [ 210 | 225] 195 | 210 [ 225
Al 00 |002 | 005]| 00 |002 | 005 [ 00 [o02 [005] 00 [o002 | 005 | 00 | o002 00s Ti244-4 [ 195 [ 210 | 225] 195 | 210 [ 225
A2 0.20 REF 0.20 REF 020 REF 020 REF 0.20 REF T1644-3 [ 195 [ 210 | 225] 195 | 210 [ 225
b 025|030 | 035025 | 030 | 0.35 | 020 025 | 030 [ 018 [0.23 [ 0.30 | 045 [ 020 | 0.25 Ti644-4 [ 195 | 210 | 225| 195 | 210 | 225
D 3.90 [4.00 | 440 [390 | 400 | 440 [ 3.90] 400 [ 440 [3.90 | 4.00 [ 410 | 3.90 [ 4.00 | 410 T2044-2 | 195 | 210 | 225| 195 | 210 | 285
E_ |3.90 |4.00 | 410 | 3.90 | 400 | 410 | 3.90| 400 | 4.0 | 3.90 | 4.00 | 440 | 3.90 | 4.00 | 410 T2044-3 | 195 | 210 [ 225|195 | 210 | 225
e 0.80_BSC. 0.65 BSC. 0.50_BSC. 0.50_BSC. 0.40_BSC. T2444-2 | 195 [ 210 | 225] 195 | 210 [ 225
K 0as| - [ - Joas| - [ - Joas[ - [ - Joas] - [ - Jeas[ - [ - T2444-3 | 245 | 260 | 263 245 | 260 [ 263
L 0.45 [0.55 | 065 [ 045 [055 [ 0.65 [ 0.45][ 055 [ 0.65] 0.30 | 0.40 | 0.50 | 0.30 [ 0.40 ] 050 T2444-4 | 245 | 260| 263 | 245 | 260 [ 263
N 12 16 20 24 28 Teg44-1 | 250 | 260270 [ 250 [ 260 [ 270
ND 3 4 5 6 7

NE 3 4 5 6 7

| Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE

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.

& THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-0i2, 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.

% DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHIDON.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1,
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, %0.0S.

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI /JXI /VI
15. ALL DIMENSIONS ARE THE SAME FOR LEADED (-> & PbFREE ¢+) PACKAGE CODES.

TITLE:
PACKAGE OUTLINE

12,16,20,24,28L THIN QFN, 4x4x0.8mm

[APPROVAL DOCUMENT CONTROL NO.  [REV. | 2
—DRAWING NOT TO SCALE- 21-0139 G A
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0.24+0.03

NOTES:

PIN 1
INDICATOR e

\ 1 MARKING

Al /|
AAAA
° Ut b
JOP_VIEW
J—J Cross section ‘
0.64+0.05

AAAANANNNNANNNNNNNNNNNNY

—DRAWING NOT TO SCALE—
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SIDE_VIEW
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B |OO
0 ,—-—{—}6 o

0O
00dOO

mt:lciaw»
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|
BOTTOM VIEW

25—-90.31+0.03

PKG. CODE

DEPOPULATED

MIN MAX MIN MAX |BUMPS

W252A2+1

2.47 | 2.60 [ 2.47 | 2.60 | NONE

1. Terminal pitch is defined by terminal center to center value.

2. Outer dimension is defined by center lines between scribe lines.
3. All dimensions in millimeters.
4. Marking shown is for package orientation reference only.
5. Tolerance is £ 0.02mm unless specified otherwise.

6. All dimensions apply to PbFree (+) package codes only.

AKX/

PACKAGE OUTLINE
25L WLP PKG. 0.5mm PITCH
[APPROVAL DOCUMENT CONTROL NO.

REV.
21-0191 | A |A
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#HFEELE ()
CRBUE FOBH ALY 3t 5 18 a] BE R 2 it O BLKG , nFe it Y B 2545 B, 15 i) www.maxim-ic.com.cn/packages . )

1. E ]| %
|
S DIMENSIONS PKG. | DEPOPULATED >
%/ 7 A | 062+0.05-008 CODE | SOLDER BALLS g
PIN1 __+ ://%XXXX Al | 0.29+0.02 B25-1 | NONE
MARK AREA XXX X a2 | 0.33 REF. Bes-2 | D2, D3, D4
XXX D b | 80.35£0.03 B25-3 | B2, B3, B4
PRODUCT __}— D | 254008 B25-4 | B3, C2, C3, C4, D3
MARKING D1 | 200 BASIC
E | 254008
E1 | 200 BASIC
e | 050 BASIC
TOP VIEW sp | 0,00 BASIC
SE | 000 BASIC

E1 NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
SE 2. PRODUCT MARKING: NUMBER OF CHARACTERS
—— e |- AND LINES VARY PER PRODUCT.
FON®; OO | 1
D 1 | _se
OOQOO0O LA OO TTU
1O-0-4-0-Of v @ T
3OO0 OOk SIDE VIEW
T
A OO O OC
pNal_f 1 2 3 4 S DALLAS I AXI/VI
INDICATOR PROPRIETARY INFORMATION
BOTTOM VIEW PACKAGE OUTLINE, 5x5 UCSP
T [Mees  [H Y
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