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ABSOLUTE MAXIMUM RATINGS

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

Supply Voltage (VCC) «ovveeeveeeiiiiiiieiieieieee -0.3V to +6V
Output of Internal Regulator (VTIRM).......... -0.3Vto (Vce + 0.3V)
Input Voltage (D+, D) .oooviiiiiiiiiiiicec -0.3V to +6V
System Supply Voltage (VL) ..coocoviviiiiiiiiiiiic -0.3V to +6V
RCV, SUSP, VM, VP, MODE,

OE, SPEED, ENUM .......ccooiiiiiiii, -0.3V to (VL + 0.3V)
Short-Circuit Current (D+, D-)

to Vec of GND (NOte 1) oo Continuous
Maximum Continuous Current (all other pins).................. +15mA

Note 1: External 23.7Q resistors connected to D+ and D-.

Continuous Power Dissipation (Ta = +70°C)
4 x 4 UCSP (derate 7.4mW/°C above +70°C).....589mW [B16-2]
14-Pin TSSOP (derate 9. 1mW/°C above +70°C)..727mW [U14-1]
Operating Temperature Range .............cccccooo.. -40°C to +85°C

Junction Temperature ...........cooovvveiiiiiic +150°C
Storage Temperature Range ............... -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccocevviiviiinennn. +300°C
Bump Temperature (soldering) Reflow..............ccccoiene. +235°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, GND = 0, VTRM = +3.0V to +3.6V, V|_ = +1.65V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical

values are at Voc = +5V, V| = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SUPPLY INPUTS (Vcc, VTRM, VL)
Regulated Supply Voltage VVTRM Internal regulator 3.0 3.3 3.6 \
VL Input Range 1.65 3.60 Y
Vcce Input Range 4.0 55 V
Operating Vec Supply Current vee Full-speed transmitting/receiving at 8 mA

12Mbps, CL = 50pF on D+ and D-

Operating V| Supply Current IvL Full-speed transmitting/receiving at 12Mbps 6 mA
Full-Speed Idle and SEO Supply Full-speed idle: Vp4 > 2.7V, Vp- < 0.3V 340 450
Current VCCIDLE) FoFovp, < 0.3V, V. < 0.3V 390 500 HA
Static VI Supply Current Ivi(sTATIC) | Full-speed idle, SEO, or suspend mode 5 pA
Suspend Supply Current lvcc(susp) | SUSP = OE = high 40 pA
Disable-Mode Supply Current lvceis) | VL = GND or open 20 pA
E;;S_C?Jﬁz:lte_MOde Ib_(DIs) | VL =GND oropen, Vp_= 0 or +5.5V 5 HA
2Z?rrénngt;—l\/lode VL Supply IVL(SHARING) gggsil::gDhor open, OE = low, 20 UA
Eg;g_cslj:?er:tg_MOde ID_(SHARING) | Vcc = GND or open, Vp_ = 0 or +5.5V 20 pA
LINEAR REGULATOR
External Capacitor Court Compensation of linear regulator 1 uF
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +4V to +5.5V, GND = 0, VTRM = +3.0V to +3.6V, V|_ = +1.65V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical
values are at Voc = +5V, V| = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ESD PROTECTION (D+, D-)
Human Body Model +15 kV
IEC 1000-4-2 Air-Gap Discharge +10 kV
IEC 1000-4-2 Contact Discharge +8 kV
LOGIC-SIDE I/O
Input High Voltage ViH VP, VM, SUSP, SPEED, OF, MODE, ENUM | (2/3) x VL Vv
Input Low Voltage ViL VP, VM, SUSP, SPEED, OE, MODE, ENUM 0.4 \Y
Output High Voltage VOH ISOURCE = +2mA, RCV, VP, VM VL -0.4 Y
Output Low Voltage VoL ISINK = -2mA, RCV, VP, VM 0.4 \Y
Input Leakage Current VP, VM, SUSP, ENUM, OE, MODE =0 or Vi +1 pA
USB-SIDE I/O
Output-Voltage Low VoLD RL = 1.5kQ from D+ or D- to 3.6V 0.3 \
Output-Voltage High VOHD RL = 15kQ from D+ and D- to GND 2.8 3.6 \

Vp_=0or +3.6V, ENUM =0,

Input Impedance ZIN three-state driver ! Me
Single-Ended Input-Voltage High VIH 2.0 Vv
Single-Ended Input-Voltage Low ViL 0.8 \
D+, D- Receiver Hysteresis 200 mV
Driver Output Impedance Rout 4.6 16.0 Q
Internal Resistor RpuLLUP 1.410 1.5 1.540 kQ
Input Common-Mode Voltage 0.8 2.5 \
Differential Input Sensitivity 200 mV

TIMING CHARACTERISTICS

(Vce = +4V to +5.5V, GND = 0, VTRM = +3.0V to +3.6V, VL = +1.65V to +3.6V, Ta = TmIN to TmAx, unless otherwise noted. Typical
values are at Voc = +5V, V| = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

SPEED INDEPENDENT TIMING CHARACTERISTICS

OE to VP/VM Three-State Delay )

Disable Time tpyz Figures 1a and 4a 20 ns
OE to VP/VM Delay )

Enable Time tpzv Figures 1a and 4a 25 ns
D+/D- to RCV Propagation Delay tPLH CL = 25pF, Figures 4b and 5 18 ns
D+/D- to RCV Propagation Delay tPHL CL = 25pF, Figures 4b and 5 18 ns
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TIMING CHARACTERISTICS (continued)

(Vce = +4V to +5.5V, GND = 0, VTRM = +3.0V to 3.6V, V| = +1.65V to +3.6V, Ta = TmIN to Tmax, unless otherwise noted. Typical
values are at Voc = +5V, V| = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

D+/D- to VP/VM Propagation tPLH CL = 25pF, Figures 4b and 5 18 ns
Delay tPHL CL = 25pF, Figures 4b and 5 18
FULL-SPEED TIMING CHARACTERISTICS
QE to Transmit Delay Enable — (Figures 1b. 4d) 20 ns
Time
OE to Driver Three-State Delay )
Disable Time tPDZ (Figuresib, 4d) 20 ns
VP/VM to D+/D- Propagation tPLH (Figures 3, 4¢) 18

- ns
Delay (MODE = 1) tPHL (Figures 3, 4c) 18
VP to D+/D- Propagation Delay tPHLO CL = 50pF (Figures 2, 4c) 20 ns
(MODE = 0) tPLHO CL = 50pF (Figures 2, 4c) 20
D+, D- Rise Time tR CL = 50pF, 10% to 90% of IVoH - VoLl 4 20 ns
D+, D- Fall Time tF CL = 50pF, 90% to 10% of IVoH - VoLl 4 20 ns
Rise- and Fall-Time Matching _ o
(Note 3) tR/tF CL = 50pF 90 110 %
Output-Signal Crossover Voltage _
(Note 3) VCRs CL = 50pF 1.3 2.0 \
LOW-SPEED TIMING CHARACTERISTICS
VP/VM to D+/D- Propagation tPLH Figures 3 and 4c, C|. = 50pF to 600pF 30 250 ns
Delay (MODE = 1) tPHL Figures 3 and 4c, C| = 50pF to 600pF 30 250
VP to D+/D- Propagation Delay tPHLO Figures 2 and 4¢, CL = 50pF to 600pF 30 250 ns
(MODE = 0) tPLHO Figures 2 and 4c, C|_ = 50pF to 600pF 30 250
D+/D- Rise Time tR CL = 50pF to 600pF 75 300 ns
D+/D- Fall Time tF CL = 50pF to 600pF 75 300 ns
Rise- and Fall-Time Matching tR/ItF CL = 50pF to 600pF 80 125 %
Output-Signal Crossover Voltage VCRs CL = 50pF to 600pF 1.3 2.0 \

Note 2: Parameters are 100% production tested at +25°C, limits over temperature are guaranteed by design.
Note 3: Guaranteed by design, not production tested.
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EEESE
(Voo = 45V, V| =+3.3V, Ta = +25°C, unless otherwise noted.)
SINGLE-ENDED RECEIVER SINGLE-ENDED RECEIVER SKEW vs. Vee
PROPAGATION DELAY vs. Vi PROPAGATION DELAY vs. Vgc (MODE 0, FULL SPEED)
15 — - 15 | o 20 g
Tp=+85°C E . £ ]
14 _\,‘/ S 14 Ta=+85°C g 1.8 3
Zz 3 K 16 T
A0
E 0 | A § 12 - = 14 F= A
= '\ = \ z
g 1 Ty = +25°C 5 1 Ta=+25°C = 12
3 B e — 3 & —— —
£ 10 = 10 10 \
2 ‘r 2 y Ta=1+25°C
= 9 TS = 9 \ 08 Y
AT Tp=-40°C T4 = +85°C
8 8 ‘ 06 ‘
7 7 04
15 18 21 24 27 30 33 36 400 425 450 475 500 525 550 400 425 450 475 500 525 550
VL(v) Vee (V) Vee (V)
SKEW vs. Vce .
(MODE 0, LOW SPEED) OE, VP, VM TIMING
1 0 - . MAX3346E toc05
09 g
08 E A
o7 Ta=+85°C ol
2 0.6 X Ta=+25°C—
= 05
2 0 £ B
. ~ 0k
03 Tp=-40°C :
e 3 R T
02 ¢ :
01 0 1 L—n---—-r:
0 b ¢ (FIGURE4d) ¢ |
400 425 450 475 500 525 550 200ns/div
Ve (V) A: VP, 2V/div
B: VM, 2V/div
C: OE, 5V/div
OE, VP, VM TIMING VTRM vs. Vge
. —_ —— M_AXSSAEF!UEDG 35 =
A 34 |
0} = 33
=
? | E
0 : : . . : X 32
0 oot
| i (FIGUREa) ¢ 20 ik < 15mA
200ns/div 400 425 450 475 500 525 550
A: VP, 2V/div Vee (V)
B: VM, 2v/div
C: OF, 5V/div
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REBEREGERESE)
(Voo = +5V, VL = +3.3V, Ta = +25°C, unless otherwise noted.)
RISE- AND FALL-TIME MATCHING RISE- AND FALL-TIME MATCHING
SUSPEND RESPONSE (LOW SPEED) (FULL SPEED)
IMAX3346E toc08 —_— - - - ; ; MAXB?ASE Iocqg — . M/\.X3346E \9010

D 1= 750kHz | B T Y

=

100ns/div 100ns/div 20ns/div

A: SUSP, 2V/div
B: RCV, 2V/div

i 55 AR

ki i | AB/EA o

TSSOP UCSP

Li—/\Hhe, 2 2J)ILT 2 RCMOSHE S, RCVIE. D+ED-OEBANICHE

1 b2 RCV A | Uzo(z322m0).
$ 25 LT — 5 AF/HE. VPE LS — AT BIcld. OEAENTICLT<
2 D1 VP | AT | ek, VPE KS A4/ NAAICT Blcit. OEAL—Ic LTL £ S \(E3ESR),

= REEAN, 0D I LNIUESEUSBLAIUESICERT &SI,

s o vobE | ap | SRATLEDAAELTEVILTY RE= ROANS, SEEBE-KD)
AN EERLET. MODEZ/N\(IC§2E, E— K IAERENET, MODE

EO—lT 5L, E— RONBRENT T (R3IEBH).

$ 25 LEIDF—5 AR/ . VME LS —/ S P T B0l OEENAIZLT
4 C VM| AT | S e, WME KSANANICT BIClE. OF&O—Ic LT A S \(E3E2H8),

B1 OF A HHA%2—T I, l/:/—/\“%'f?\—7£7f%ﬂ:£;t\ OEANALIZLTLES L
5 RS A INADEA 2—TINTBITIE. OEEO—IC LTS,

IZ31XAL—KMAB, ENUMEO—ICTDE. AE1.OkQIERHADEES N,
6 A1 ENUM A7 USBEZIZa1 XL —bhLEY, ENUMA/NA DIFEIS. NiE1.5kQEHIL.
SPEEDDEEEIRREICIS L TD+ &/ IdD- T nTLVE T,
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BRRE

RESEE—F

ViEVecZE D R T LBIRICERR L TS ES0N(EFRT). VL
Z+1.65V~+3.6VOEBBRICEHRL CTLE\, Ve
+4.0V~+5. 5VOERICEHKE L T LS\ zld.
MAX3346Eld. Li+B—/N\Y T UM BERZEFEDZE
HTEET, ZOFAEIE. Ny T EVecllE R L TL
2E e Veeh'+3. 1VDEE & T, VIRMIZ+3.0VI £
ZHRLET,

F7o. MAX3346Eld. 3.3V +10%DEELF1L—%
NoEBERZRB/DIENTEE Y, VecEVIRMZ+3.3V
DABDEEL T2 L—FEDICEHRL TS0,

FT14E—TIVE—FR

Vecz D AT LERICER LT V ZRER X /2IEGND
ICEHRITDED+ED- I N ZARXT—ME—RICAW.
VecDBEERIF20PAUTFIZBY T, TaE2—T I
E— RT3, D+&ED-1F. JKR+5.5VOABBESICNT
TOMEZRFLEIT(XR2).

HEE—F
VIEZATLERICESR LT, Vec(F/2EVec R D

Wirm) ZERIEFR X/ ISCGNDICHER L TS D&,

D+&ED-IIMSARXT—ME—FICAWY . fEDEEEE
USBDD+ED-SA 2 &HBIHIENTE. VLDHE
BRIS20pAATICHEY £J . D+&ED-IF. HBEE—R
ICBENTERA+S.5VOARESICH T O2MEZRFS
F7(F2),

FINA ZHH
OE

OEld. ZDT/N\A 2 %&EHTDBEDHEAZFIELET,
OEA'O—Mi5&E . MAX3346El3 27 LA S USBE

ICTF—5%EELE T, OENY\1 DIBE(IE. MAX3346E
WSUSBRIN S X T MUNCT = &L E 95

ENUM

MAX3346EZED> &, USBIZaXL—23>&V T b
DIFHETSHIENTEET, USBRIET.1IE. D+
ED-DEBESIZT1.5kQTIVT Y TR ZEEHR T DN
SOC. BEREZREIDILEERLTCNET
([SPEEDIDIEZMR), USBZIT -1 XL — hTDICIE
EEA 5 1.5kQIENZ DB DREN DB . MAX3346E
T3, ENUMZO—ICTHIET. INHERSNET,
ENUMAY A DI5EE. SPEEDIRFDEEICK > THRE
BMOEFRENRES NI T (T 7023 20F4A47
N )N

MODE

MODEI3. MAX3346ED > X7 LAMAINEE & /old > >
JIVIV ROV IESDELLZRHT 2N ZER
I DHIEANTI (R3),
MODEANAICESNTNDIBEIT. EBANNERS
NFE9d, EBMAHMNBRSNTNDIHEEIE. HAOD+&
D-IZVPEVMDEBA NI NE T . VPEVMDEF
HO—DiFEld. USBICHITDHSEORREE 51 &7,

DUOIIT Y RANE—RICTBICIE. MODEEVMZ
A—ICLFEd, 2VJILIT Y RADNREIREINTIVD
BEIE. D+ED-OEHESIIVPICEI O THIH N E
9, MODEA'O—MD & EICVMAYN\1A DIFEIF. D+&

D-lg&eICO—&@, SEORREERE E T,
x1. BRRE

Vee (V) VTRM (V) VL (V) CONFIGURATION NOTES

+4.0to +5.5 +3.3 Output +1.651t0 +3.6 Normal mode —

+3.1t0 +4.5 +3.3 Output +1.651t0 +3.6 Battery supply —

+3.0t0 +3.6 +3.0 to +3.6 Input +1.651t0 +3.6 Voltage regulator supply —
GND or floating Output +1.65t0 +3.6 Sharing mode Table 2
+3.0to +5.5 Output GND or floating Disable mode Table 2

R2. T4 E—TINE-FRUHRBE— FORE

INPUTS/OUTPUTS DISABLE MODE SHARING MODE
e +5V input/+3.3V output
Vcc/VTRM e +3.3V input/+3.3V output Floating or connected to GND
e +3.7V input/+3.3V output
VL Floating or connected to GND +1.65V to +3.6V input
D+ and D- High impedance High impedance
SPEED, SUSP, OE, ENUM High impedance High impedance

8
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VL — — v — _\‘
OE vi/2 VPO V2
ov ov \ j
tPHLO tPLHO
—» |[€—1py7 —> | tpyy
VTRM D+
3 Vi - 0.3V —
2 B> <
ov D-
7 VoL +0.3V —

Mla. 1 *—TIVROTFAE2—TINDIAI T, LI—IN
vV — /7

OE V2
ov
—> [4—tpyp

& tppz
/’ Vorp - 0.3V
D+/D- —<
\\ Voip +0.3V

M1b. 41 *—=TIVROTFA2—TINDIAI T, SR
vy

SUSP

SUSP. ZnidH 22Xy rTHhY. HIHANTT,
SUSPAV\TIZEend & MAX3346EIZEEIIRREIC
BUET, CORRETIE. VecllRindBES HEERIE
40pALAF T ZOE—RTIEF. RCVIFO—EREW.
D+&ED-IINAA 2 E—F VAN ERE) T (R3d),
YARY RE-RTR. =27V AE—RFDRXO—
THETDHXETDIENTEET,

SPEED

SPEEDIE. O—ZE— K(1.5Mbps)F/zld7ILZAE—K
(12Mbps)USBER X% &IRT DHIHASI T, RNIET.
1.5kQ7IV7 Y TIEIAED+(Z I A E— R)F7/=1dD-
(O—ZE—R)ICEH I DN EZSPEEDICK D TEIRL
FI( 77023 0FATITLIBR), TILZAE—R
AEBIRT BIZIFISPEEDZE/\(IZLT. O—ZF— K%
BIRTBICIFISPEEDAEO—ICLTL &0,
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VIRMIZ, &) Z7EBELF1L—5D3.3VENTY,
ZOLF 1 L—5IIMAX3346EDUSBRIDHEREIEE S

MAXIN

M2, E—ROD&YAIVT

v — P

, \

V2

—» [Py —| [ tpH
VL \
V2 V2 \
o — VM
—»| | tpH1 —| [ tpHL
VIRM —— D+
o — D-

M3. E—R1D&Z1z27T

BR#HEIDDICELNE T, VIRMLF21L—5D
EREEANIEIVc T, VIRMICTEDZIFAEL T
T.OUF (X2 ZNUED)ES IV O/ TS RF VY
A7 HZVIRMEGNDDEICHERE L TS0,
VIRMZSBREIE ICEIRHEE L NTSZS 0,

D+&D-

D+&ED-IF M Z 2 —/N/OFGRAT. E1—VVRT A
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MAX3346EIIBERL NS VAV IHDBER T T
T—3ICERETY,
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TWFI T UHIIMAX3346EICTEDZ1TEEL T
BEELTS/ZS0Y,

JIOVEEXVIN



MAX3346E

UCSP/Yy or—

USBFS>2—7Y

+15kV ESDfFZE T+

MAXIN MAXIN
MAX3346E TEST POINT MAX3346E TEST POINT
2000
VP or VM VM or VP or RCV
25pF GND 25pF
1 1
- - (b) LOAD FORVP, VM ANDRCV.
(a) LOAD FOR ENABLE AND DISABLE TIME, VP/VM.
MAXIMN maxami
MAX3346E
3346 TEST POINT MAX3346E 2OO;EST POINT
33V
? A A A D+orD- 2374 D+ or D-
1.5kQ2 GND
ICL 15kQ orVee
(c) LOAD FOR D+/D-. B a (d) LOAD FOR ENABLE AND DISABLE TIME, D+/D-.
X4. HERDIE
D+ 3V
D- oV
— r— tpy — — tp H
RCV \ /— v
--------------- \/ 1/
--------------- e B e
- — tpy —> < tpLy
vp \ /— v
--------------- \/ R EREEE R 7
--------------- . N
— — tp y —> < tpHL
UM == mmmmmmmmmeeee - cfemmen v
------------------ //\ V2
| S—

D+/D- RISE/FALL TIMES < 8ns, V| =1.65V, 2.5V, 3.3V

X5. D+/D-m5RCV. VP, VM&E TOIRiELERE

10

MAXI N




UCSP/Ny or—

+15kV ESDIRE S
USBIS 22—y

x3a. HE{EXR. XfE(MODE = 0)

'OE = 0 (TRANSMIT)
INPUT OUTPUT
VP VM D+ D- RCV RESULT
0 0 0 1 0 Logic 0
0 1 0 0 RCV* SEO
1 0 1 0 1 Logic 1
1 1 0 0 X SEO
*RCVIE. SEORT— ML BBERIDHARCVDEELNILERLET, ZOLNIVSSEODBEREL CTNET,
F3b. HIEER. EEF(MODE = 1)
OE = 0 (TRANSMIT)
INPUT OUTPUT
RESULT
VP VM D+ D- RCV
0 0 0 0 RCV* SEO
0 1 0 1 0 Logic 0
1 0 1 0 1 Logic 1
1 1 1 1 X Undefined
*RCVIE. SEORT— W ELDBERIOHARCVDESLNIVERLE T, ZOLNVISEODBEELTIVET,
F3c. EEER. BE
OE =1 (RECEIVE)
INPUT OUTPUT
D+ D- VP VM RCV RESULT
0 0 0 0 RCV* SEO
0 1 0 1 0 Logic 0
1 0 1 0 1 Logic 1
1 1 1 1 X Undefined

*RCVIE. SEORT— hHEL2BERIDHEARCVDESLNILVERLE T, ZOLNNISEODBREL TLVET,

R3d. BEEDER

SUSP ENUMERATE OE D+/D- RCV VP/VM FUNCTION
0 0 0 Driving Active High-Z Normal driving
0 0 1 High-Z Active Active Normal receiving, RpuLLUP disconnected
0 1 0 Driving Active High-Z Normal driving
0 1 1 High-Z Active Active Normal receiving, RpyLLUP connected
1 0 Oor1 High-Z 0 Active Suspend mode, RpyLLup disconnected
1 1 Oor1 High-Z 0 Active Suspend mode, RpyLLUP connected

MAXIN
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MAX3346E

UCSP/Yy or—

+15kV ESDfFZE T+

USBIS>2—/Y
NAFTER SR
NFITER

USBE#MICIE. ENZN23.7Q £1%~27.4Q+1%.
1/2W (X 72lEZENU L) D2E DM T EHAWMET T,
MAX3346EDD+&EUSBOA T & DD+DEIC T{EDES!
BEEmEL T<ZSl\ &2 1EDEFIIMAX3346E
MDD-&EUSBAX I ZDD-OFICEEL T ZS Y,
[MREENELEER] IE. CNODEFEIREZRLTINET,

SV F oY

EBICEESIED/HICIE. 4EONMTITI T oY%
FRITDZEAEMBLET, VIOTHY T VTICIE
0. 1WFEZ I v o, VecDTHY ) IS TuFES
TyoavFoY VIRMIZIET.OpF(F/=IEZEFnE
D)V IVIFEEITSIRFVIOT4IIY AT
HEFEALTLES ), IRTOAVTFUHD) -2
[FIGND&ELTLZ2E v,

USBHh 5D TF—H%1(E

USBABRELLT—FI3. EBIE TV Y
RDOWINADHEHTVP/NMEURCVICHAESNE T,
USBh'oTF—4%&ZET DICIE. OEZ/\1ICLT. SUSP
ZO—ICLTL LS, D+/D-ICHIRT DEE T —F
ISVP/VMTISZEESO D Y ZE5 L L TR, RCVTIE
DUONIRODYIESELTENE Y, D+&D-
MNELICO—DIFEIE. VPEVMIZO—T. /XX LI
SEOREZBMLE T, ZDIFE. RCVIE. SEOD
ERIOREZHMITFLCTNXT(RIZER),

USBADTF—FX(E

MAX3346E(3. D+&ED-IC&W F—5ZUSBICEE
LET,. EESzREIT O VI3 EBEIF TV
IVRDELEOMICTDIENTEET, EHOD VY
HERETDICIF. MODEE/\1IZLT. OERUSUSP
ZO—ICLT. 7—%ZVPEVMICEIMLE T, >
I ROy UZEXRETDICIE. MODE, SUSP. OE
ROVMZO—ICLT. T—FZVPIZEIMLE Y, VP
MO—DBEE. D+IEO—T. D-IF/N\1EKEDDT,
Oy 0KREICIKED &, VPANTDIHESEIF. D+IF
NAT, D-I3O—&ERBDOT, ODY 7 TREICKEY
9 (FR3ZZH),

ESDREE

MAX3346EZESDN SRET D/=HIC. D+ED-IFE
BRI I DHRAIEREENZHFS. BR+15kVET
TINARZRELI T, ZOESDREHBEIL. REENTE.
IR R NT=F7DEDKRETEFESDICH
TOMMEZEMATINE T, 15kV ESDIRERBAEL)IC
eed DIl TWFA LD T ZVTIRMEGNDD
BICEGTORENDHUIT,

12

ESDREMEEIIZESECHB I DI ENTEE T,
D+RUD-AHN/EAIwFIE. RISKIRFR I TDRE
MEEEF O TIE Y,

NeE21—V2URTAEFTILIZED+15kVIHE

2)IEC 1000-4-2THRESNT L\ DIEFBHMELEICLD
+8k V£

3)IEC 1000-4-2THRESNTND I 7 £+ v &I
£ 5+ 10kViE

ESDER SR+

ESDfrEEMREIL. BRDFRHICKELI T HBROEY
b7y T BEBRAER. RUABRERZECH L /EEM
LAR—MIDNWTIE, YFEDVAICSENEDLELZE 0,

E1—-vURTAETIV

M6aldb 21—V 2RT1ETINZRL. HEbISE >
E-F2XERICHLTCHET DHEENE1I—V Y
RTAETIVHERTDERREZRLTNET, 2D
EFIVE AETRDESDEEE CTHRE=N/=100pF
DAVTFUYLLBRENE T, COEELNFRESN
feg. 1.5kQDEMZBL THEBR T /N1 XIME= N
9,

DISCHARGE

CHARGE-CURRENT

LIMIT RESISTOR RESISTANCE
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR | TEST
SOURCE o

M6a. £1—VRT 1 ICLDESDRBET IV

Ip 100% Ir PEAK-TO-PEAK RINGING
f 90% | — (NOT DRAWN TOQ SCALE)
AMPERES /
36.8%
10% f-
0
0 - TIME —»
- — fpp ——P>
CURRENT WAVEFORM

M6b. E1—VYRT A ETINCKDERKER

MAXI N




UCSP/Ny or—

+15kV ESDIFE TS

IEC 1000-4-2

IEC 1000-4-2R1& 3= mMDESDHER K U'4EEIC D
WTIFBELTWETAH. ICICDNTIIWREL T
Fth, MAX3346EX2FER T2 &, ESDHREHREZ
EBMEI I, IEC1000-4-2DL-NIL2ICHEE T D1
HERET T DI ENBHERIFT,
E1—vY2URTAEFIVICELDEEEIECTI000-4-2(C
KBRBOELMEILZ. IEC1000-4-20A5H . E—2
BARMPKENZETY, Zhld. IEC 1000-4-2FFIL
DHEH. BIERANS (VDT T, 2Dz, IEC
1000-4-2|cE > CRIEESN/ZESDEIT. Ea1—T >
RPFAETFIICEODTHESNIEMEL I BBEIT
K<HED>TLFd, HM7ald. IEC 1000-4-2FFIL %
~LTWLWET,

I7F¥v v ERRIS. RELEZTO-TZF/N1 X
ICEDIFDZEICKODTHFNET, BHREETIE.
TO—TJAREITDEICTO—TET/INA ZITIEH
cEFEY,

NIOUETIV

ESDOV I 2ETFIVCTIE. 200pFOR ML —2 O
TUTEEOMEBENZE DT, INTOHFZHER
LEd. zOEMIZ. REFORURNET7ZE T
TRETDEMMNELLEOTAMLRZTII2IL—b
TDHIETYT, A RERICIE. USBABALIITT
B INTDHFIFZDEDOBESDICT T DREN

MAXIN

— .
USBFrS22—/Y
Re Rp
50MQ to 100MQ 330Q
O—
CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE
HIGH- » DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR o  TEST
SOURCE o

M7a. [EC 1000-4-2:318IC L DESDEBRET IV

WEBETY, 2T, TUVIEROT7 T DH%
TlE. ¥ UETIVIRI/OR—MIIE, HEUBEITIE
HUFEA

UCSP7Z 7V o5—>aigHhk

ERMABREROSMIEHRY. UCSPEEDRH 7T
T—3VDHEM. YA T—TF v T7ER.
T NEWRFEM. NTNXNY RLATI N RO
WRYTJO—BEO77A4ILICDNTIE. YF2 LA
D T T4 M(http://japan.maxim-ic.com/ucsp) |
7oL, 7TV —23> /= MUCSP— T/
LARNIVFYTRT—IbIN\y =21 &58RBLTLE
1A
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MAX3346E

UCSP/Yy or—

USBhS>r2—7Y

+15kV ESDfFZE T+

1ZEH DR
[ 1 towr
T CERAMIC
SYSTEM 1
POWER 0.1 = _ USBCABLE | PC
" CERAMIC Vee S OUSB POWER
= 2370
v +1%
ASIC L MAXIM D S oD+
vp MAX3346E 2370
VM +1% ¢
Ry D- S oD-
ENUM
o GND 4+ G— || OGND
SUSP = 15k =15k
SPEED
MODE
VIRM
L 1ouF
I CERAMIC
14 N AXI /M




UCSP/Nyor—SMD+15kV ESDIRZETT
USBIS 22—y

27290232 4PI5 A
[ Vee
MNAXIM TNER
MAX3346F REGULATOR VIRM
L
i 1
\/
15k Y| INTERNAL
SPEED POWER
Y
|
3
ENUM D+
MODE
D_
LEVEL SHIFTER
SUSP AND ———9
CONTROL LOGIC
+
ROV L
VP
WM
GND Py
L
Fv 716H

TRANSISTOR COUNT: 2162
PROCESS: BiICMOS

MAXIN 15
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MAX3346E

UCSP/YNy or—SMD+15kV ESDIFZETS
USBIS 22—/

NYr—

(COF—5—MIBEHINTND/ Ny T —IHERIE. BRNIRMENTNDEIIRY FBA. BD/ YT —JI1EHIT.
japan.maxim-ic.com/packages = ZS BT =\, )

w

i

321 €
5, COMMON DIMENSIONS S

% | _MILLIMETERS INCHES :

L[ MIN. MAX. MIN. MAX. %

G} A —_— 110 043 2
Ay 0.05 015 .002 .006 =

Ae | 085 0.95 .033 037

b 0.19 0.30 .007 012

los 0.19 0.25 .007 .010

“ “ “ “ c 0.09 0.20 .004 .008
_ 1 0.09 0.14 .004 006

N SEE VARIATIONS [SEE VARIATIONS

=1

D

E| 430 [ 450 [ 169 [ 177
e 065 BSC 026 BSC
H

L

N

[+

TOP_VIEW BOTTOM VIEW

625 | 655 [ 246 [ 258
050 | o070 | .020 [ .028
SEE_VARIATIONS [SEE_VARIATIONS
o° [ 8 o° [ 8

- SEE DETAIL A
N 4 a N
|| P = :
\_oo.mc(f; ANl
‘7 D ——I % \_SEATING E 4‘

al

!
T

PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 — AB-T |14]D | 490 | 510 | 193 | 20t
! PARTING [ AB 16D | 45 | 510 | 193 | .201
BSC .
] LINE WITH PLATING\ AC__ [20[ D | 640 | 660 | 252 | 260
‘‘‘‘ - ] AD 24[ D] 770 [ 790 | 303 | .31
7 T
/ cl c AE 28| D 9.60 3.80 378 386
T BASE METAL —1 |
DETAIL & LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE 9,
3. CONTROLLING DIMENSION: MILLIMETER @Qpﬁc!inl'uéosa W21 2V
4 MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. ‘N’ REFERS TO NUMBER OF LEADS TITLE
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE APPROVAL DOCUMENT CONTROL NO. REV. [ 1
DIRECTION INDICATED 51-0066 F A

16 MAXI N




UCSP/Nyor—

+15kV ESDIRE S
USBIS 22—y

NYT—2 (RE)

(CDOT—F2—MIBHENTND/NYT—IFKRIE. BRARBRENTNDEIFRY A B|HOD/ VY T— BRI,

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

9]
it
o
COMMON VARIABLE 3
£ DIMENSIONS PKG. DIMENSIONS DEPOPULATED >
| a | 0.62+0.05-0.08 | |CODE D 3 SOLDER BALLS S
%@ Al | 0.29£0.02 B16-1 | 2.02%0.05 | 2.02+0.05 [ NONE
7,
PIN 1 _/—V%XXXX A2 | 0.33 REF. Bl6-2 | 2,02%0.05 | 2.02£0.05 | B3, C3
MARK AREA XXXX b | 90.35+0.03 B16-3 | 2.02%0.05 | 2.02+0.05 | B3, C2
XXXX P D1 | LS50 BASIC B16-4 | 2.02%0.05 | 2.02+0.05 | B2, C3
E1 | 1.50 BASIC Bl6-5 | 2.02£0.05 | 2.02+0.05| B2, B3, C2, C3
WAl — 7 XXXX e | 0.50 BASIC Bl6-6 | 2.02+0.05 | 2.02£0.05 | €3
SD | 0.25 BASIC
SE | 0.25 BASIC
TOP VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
£1 AND LINES VARY PER PRODUCT.
SE
—
-
N
(O OO G . ;
| € '
‘ A2
1O 010 Or= | " i -7
310 O0lO0O
| St SIDE VIEW
» 1O OO0 ®__1
T
PINAL_f 1 2 3 4
INDICATOR

BOTTOM VIEW

IPRALLAS JWIAXIVI

PROPRIETARY INFIRMATION
TITE

PACKAGE OUTLINE, 4x4 UCSP
APPROVAL DOCOMENT CONTROL NG

21-0101

A

e

FL- IV KRS

VFEILRREICVFL

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

&Y 2

7169 -0051 RRIBHBRAERFE3-30-16 (KU /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

REICHAENZERBUADREOEBICONT—IEEZAIVIRE T, BBEFHFZAEZCREIBPESNTHE A,
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,

© 2004 Maxim Integrated Products
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