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MAX3344E/MAX3345E

BB +15kV ESD R #FHI USB % 7% .

UCSP#t3, & USB

ABSOLUTE MAXIMUM RATINGS

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

Supply Voltage (VCC) «vveeeveeeiieiiiieiiceie -0.3V to +6V
Output of Internal Regulator (VTIRM).......... -0.3Vto (Vce + 0.3V)
Input Voltage (D+, D) oooviiiiiiiiiiiccc -0.3V to +6V
System Supply Voltage (VL) ....... SR TP RPN -0.3Vto +6V
RCV, SUSP, VMO, MODE, VPO, OE, VMI,

VPI, USB_DET, ENUM......cooiiiiiii -0.3V to (VL + 0.3V)
Short-Circuit Current (D+, D-) to Vg or

GIND (NOE 1) coieiiiiiiiee e Continuous

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

Maximum Continuous Current (all other pins).................. +15mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin TSSOP (derate 9.4mW/°C above +70°C)...754mW (U16-2)

4 x 4 UCSP (derate 8.2mW/°C above +70°C)...659mW (B16-1)
Operating Temperature Range -40°C to +85°C
Junction Temperature ...............ccoceeeeen
Storage Temperature Range ..................
Lead Temperature (soldering, 10S) .....c.ccoceeviviiiirinnenn. +300°C
Bump Temperature (soldering) Reflow.............cccccooee. +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 bypassed with 1uF to GND, GND = 0, VL = 1.65V to 3.6V, ENUM = V|, TaA = TmIN to Tmax, unless otherwise
noted. Typical values are at Vcc = 5V, VL = 2.5V, Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
SUPPLY INPUTS (VCC, VTRM, VL)
Regulated Supply Voltage
Output VVTRM Internal regulator 3.0 3.3 3.6 \
Vce Input Range Vce 4.0 55 V
VL Input Range Vi 1.65 3.60 \
. Full-speed transmitting/receiving at
Operating Vcc Supply Current lvcee 12Mbps, CL = 50pF on D+ and D- 10 mA
. Full-speed transmitting/receiving at
Operating VL Supply Current IvL 12Mbps 8 mA
Full-Speed Idle and SEO Supply VCCUDLE Full-speed idle: Vp4 > 2.7V, Vp- < 0.3V 340 450 A
Current ( ) SEO: Vp4+ < 0.3V, Vp- < 0.3V 390 500
Static VI Supply Current Ivi(sTaTIC) |Full-speed idle, SEO, or suspend mode 125 PA
Suspend Supply Current lvcc(susp) | SUSP = OE = high 40 pA
Disable-Mode Supply Current lvceols) VL = GND or open 20 pA
D+/D- Disable-Mode
Load Current ID_(DIS) Vi = GND or open, Vp_= 0 or +5.5V 5 HA
Sharing-Mode V|_ Supply Voc = GND or open, OE = low, SUSP =
Current IVL(SHARING) high 20 pA
D+/D- Sharing-Mode _ _
Load Current ID_(SHARING) | Vcc = GND or open, Vp_ =0 or +5.5V 20 pA
LOGIC-SIDE I/0
Input High Voltage ViH SUSP, MODE, ENUM, OE, VMO, VPO 2/3 x VL \Y
Input Low Voltage ViL SUSP, MODE, ENUM, OE, VMO, VPO 0.4 v
Output-Voltage High VOH \.Z/rzlyAVMly RCV, USB_DET; Isource = VL-04 \
Output-Voltage Low VoL VPI, VMI, RCV, USB_DET; Is|NK = -2mA 0.4 vV

2
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HE+15kV ESD R #FHIUSB T % 7% ,
UCSP #t3&, #HUSB#I

ELECTRICAL CHARACTERISTICS (continued)

(Vce = 4V to 5.5V bypassed with 1pyF to GND, GND = 0, V| = 1.65V to 3.6V, ENUM = V|, Ta = TmIN to TmAX, unless otherwise
noted. Typical values are at Vgc = 5V, V. = 2.5V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Leakage Current \S/tJSP, MODE, ENUM, OE, VMO, VPO = 0 or 1 UA
USB-SIDE I/0
Output-Voltage Low VoL RL = 1.5kQ from D+ or D- to 3.6V 0.3 \
Output-Voltage High VOH RL = 15kQ from D+ and D- to GND 2.8 3.6 \
Input Impedance 7N Igrzt\e/—state driver, ENUM =0, Vp_=0or ’ MO
Single-Ended Input-Voltage High ViH 2.0 Vv
Single-Ended Input-Voltage Low ViL 0.8 )
Receiver Single-Ended
Hysteresis Vs 200 mv
Differential Input Sensitivity VDIFF 200 mV
Input Common-Mode Voltage Ve 08 o5 v
Range
Driver Output Impedance RouTt 4.6 16.0 Q
Internal Pullup Resistor Rpu 1410 1500 1.540 kQ
VUSBLH1 MAX3344E 4.0
V MAX3344E 3.6
USB_DET Threshold USBHLT v
VUSBLH2 MAX3345E 2.8
VUSBHL?2 MAX3345E 1
USB_DET Hysteresis VUSBHYS MAX3344E 25 mV
LINEAR REGULATOR
External Capacitor | Cour Compensation of linear regulator 1 uF
ESD PROTECTION (Vcc, D+, D-)
Human Body Model +15 kV
IEC1000-4-2 Air-Gap Discharge +10 kV
IEC1000-4-2 Contact Discharge +8 kV

TIMING CHARACTERISTICS

(Vcc =4V to 5.5V, GND =0, VL = 1.65V to 3.6V, ENUM = V|, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at
Vee =5V, VL = 2.5V, Ta = +25°C.) (Figures 2-6) (Note 2)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS

TRANSMITTER

OE to Transmit Delay Enable Time tPzD Figures 2 and 6¢ 20 ns

OE to Driver Three-State Delay .

Driver Disable Time tPDZ Figures 2 and 6e 20 ne

VPO/NMO to D+/D- Propagation tPLH1(drv) | MODE = high, Figures 4 and 6b 10 18 s

Delay tPHL1(drv) MODE = high, Figures 4 and 6b 10 18

VPO/VMO D+/D- Propagation tPLHO(drv) | MODE = low, Figures 3 and 6¢ 1 20 ns

Delay tPHLO(drv) MODE = low, Figures 3 and 6¢ 11 20
AXI/W 3
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BB +15kV ESD{R#FHI USBI %2 757,
UCSP#13%, #HUSBEI

TIMING CHARACTERISTICS (continued)

(Vcc =4V to 5.5V, GND =0, VL = 1.65V to 3.6V, ENUM = V|, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at
Vce =5V, VL = 2.5V, Ta = +25°C.) (Figures 2-6) (Note 2)

MAX3344E/MAX3345E

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
—_ o) )
Rise Time D+/D- tR1 IC\:/é; ?(\)/g'il 10% to 90% of 4 20 ns
—_ 0, O,
Fall Time D+/D- tF1 ﬁ/;; ??/EFL] 90% 10 10% of 4 20 ns
Rise- and Fall-Time Matching tR1/tF1 (Note 3) 90 111 %
Output Signal Crossover VCRS (Note 3) 1.3 2.0 \Y
DIFFERENTIAL RECEIVER (Figures 5 and 6a)
{ 18 ns
D+/D- to RCV Propagation Delay PLHECY)
tPHL(RCV) 18 ns
SINGLE-ENDED RECEIVERS (Figures 5 and 6a)
D+/D- to VPI or VMI Propagation tPLH(SE) 18 ns
Delay tPHL(SE) 18 ns

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.

HET (5%
(Voo =5V, V| =3.3V, Ta = +25°C, unless otherwise noted.)
DIFFERENTIAL RECEIVER PROPAGATION DIFFERENTIAL RECEIVER PROPAGATION SINGLE-ENDED RECEIVER PROPAGATION
DELAY vs. Vi DELAY vs. Vgg DELAY vs. Vi_
20 | | = 20 5 15 8
- o % % 14 ~ %
Ta=+85°C S Ta=+85°C § / 3
_ 18 = X 3 18 8 _ 3
2 — I : Z 13 0 E
£ —= = £ Tp=+85°C
> > >
R Z 16 o1
% f — g / —] % i f
= Ta=+25°C = Tp=+25°C = T = +25°C
S 1 | S 14 ‘ - 2 10
5 | A 5 —1 g
& Tp =-40°C o Ta=-40°C a9
12 12
8 Ta=-40°C
10 10 7 ‘ ‘
15 18 21 24 27 30 33 36 400 425 450 475 500 525 550 15 18 21 24 27 30 33 36
VL (V) Vee (V) ViL(V)
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HAB+15kV ESD tR#FAIUSBIT % 75 ,
UCSP#ti, = USBH2l

5id
BT TAE4FIE (4E)
(Voo =5V, VL = 8.3V, Ta = +25°C, unless otherwise noted.)
SINGLE-ENDED RECEIVER PROPAGATION LOGIC CURRENT CONSUMPTION IN
DELAY vs. Vce TRANSMITTER SKEW vs. Ve SUSPEND MODE
15 T T s 20 s 10 s
" Tp=+85°C a 5 : ;
¢ g 9 As
z 13 ES z 16 Ta=-40°C 4 8 / ES
w X B —_
= 7 A T g7 v
S 11 EER W) = /
=3 Ta=+25°C % I \\ = 6
2 10 2 10 /
s 2 Ta=+25°C — /
& = 5 7
9 7 08 Th=+85°C /
8 Ta=-40°C 0.6 4 A
. | | 04 3
400 425 450 475 500 525 550 400 425 450 475 500 525 550 15 18 21 24 27 30 33 36
Ve (V) Ve (V) ViL(V)
Vcc CURRENT CONSUMPTION IN
SUSPEND MODE VTRM vs. Vge RISE- AND FALL-TIME MATCHING
32 N 3 5 - MAXSSMEM?ELO&;&J
E ' E f= 6MHz
31 g ] ]
30 // 3 34 2 o |
29 // = = +
= 28 s = 33 /v |
3 / =
o 2 =
= // =
2% 7 32 b-
25 /
2 /,/ 31
B P IyTRM = 15mA
22 3.0 .
400 425 450 475 500 525 550 400 425 450 475 500 525 550 20ns/div
Vee (V) Vee (V)
TRANSMISSION IN SUSPEND MODE
SUSPEND RESPONSE (SUSP =1) USB_DET RESPONSE
MAX3344E/45E loc10 MAX3344E/45E toc11 MAX3344E/45E toc12
VPO
SUSP : : Vee |
0 VMO " 2V/div
RS P I B '===5f='='=-'f T P B 2V/d‘\V ““““ I PR I B I B FEUEE P 0
2V/div ! / ;
Rev | \ De bt A [ | R T USB_DET
0 ; D- oo ammnssimet e easnmassn M 0
100ns/div 2us/div 10us/div
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MAX3344E/MAX3345E

BB +15kV ESD R #FHI USB % 7% .

UCSP#f3=, #USBHI

5| i B
Eil aw | A i
TSSOP | UCSP J
1 D2 RCV Output | JEUCEEHI . HIMCMOS fi i, RCV X 1 FD+ . D-2 40 A KUH .
2 DA VPO Input 8 oL T S A . VPO HL - B 6 6 5 D+
3 co MODE ot Bt R A L SRR 254 (ISR 1) S (BESR0) WAL B U A AP T O 40 T
pu HOHUSB {5 204 9 % 46 . MODE B & ik =01, 7 ik FE i 500.
4 c1 VMO Input Y ITHC 4 A, VMO i T B s I D-
. 5 oE | Wit (. OF B (R, 7UFBCfD+ . D-3fo4r, OF B i 48 1B & % s 4 I
nput ﬁ*}&u
. 5 SUSP out 2SR A . SUSPBACI, 450 153 T0E: SUSPE @l WK #E IR A . (30 46
P W4T, RCV WIE. VP/VMI AL .
A1 VPI Output 48 TR S . VPT D+ i ) T e (.
A2 wMI Output | L T4 4 . VM % D 9 £, - % e £ -
9 B3 ENUM Input )lrﬁzsél‘(éé [EQIEI;MET%‘H\T, P 615k Q HLBH 3% # B D+ 5 3.3V 2 6], ENUM & i I I -
10 A3 Vee Power USB fill £ 114 A . Vo #:USB HLUE . 7EVee MIGND 2 [l 4 1aF 3 B L 25 .
11 A4 GND Power Hh
| t
12 B4 D- OZ‘?;‘u/t USB 2 40 KOt A/ B 2 9 $038 . 3 i — 4~23.7Q £1 % i L # USB Y D- 15 2 .
| t
13 c4 D+ O”uﬂ’;u/t USB 2 4 HCH 4 A /4t B0 IE 3 B3E — 123.7Q £1 9% FBLIE USB 9 D+ 13 5.
FAJEH . VIRM M Voo 267833V i . VTRM FlH 2 8] B 1pF (/1. (KESR i3
14 D4 VIRM POWer | e, ik v sk 40 £ 1 %5
15 D3 VL Power | Z4Mi i A, 1R EERLE, 1.65V F36V.
USB # Wl 28 4 i . USB_DET % P , #8675 #.2k F 71 Voo : USB_DET I
16 C3 USB_DET Output T R EARFAEV e - MAX3344E (JUSB_DET [][R 7E3.6V (/1) 24V (& K)
Z [a]; MAX3345E () USB_DET [ JRR 7E 1V (& /) £2.8V (g K) Z [ .)

IFEHE

MAX3344E/MAX3345E XM UR & £, 4 B 5t 22 47 1%
HHETES KN ESUSBE S, WALl ¥24USB
55 W e Sy i o8 22 /> BB P55 . MAX3344E/
MAX3345E IﬂE?’f VCC =55V §VCC =3V (VCC < 4V H¢
RBE PRIE L ORIE) . PR R AN 1.5kQ MY EB B
FrE P, A DLE#E D+ FIVTIRM Z 8], o] DL JF 3% 4
(WIZIRERERT ) .

MAX3344E /MAX3345E f21Vee > VLB VL > Ve it
B F. s, USB 1/0, D+ 5D-F Ve ¥H F+15kV

6

(ESD f#4". MAX3344E/MAX3345E ] L B # M USB
B IRHUSB R (Vo). BEWE TAEEML R 1.65V 12 H
B (Vy), FFRIESF & USB M43 2 M8 . MAX3344E/
MAX3345E X 42 # (12Mbps) USB 2.0 #Lit .
MAX3344E/MAX3345E B A K2 ohfe, — H LH6E )5 3h
%I A . ENUM EAKEE, BiJF N E 1 5kQ o Bl 5
D+ St A He . X6 T LIRS R BRIl S P, B
USB Z4i 4t TIEHR S WL R A .
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HE+15kV ESD R #FHIUSB T % 7% ,

B RAl &
WETEELL
KV RV BE REBIE (LFEL). VpHE+1.65VE
36V, Vec B+ 0V E+55V HE. 74, MAX3344E/
MAX3345E AT DLHT L9 Li AT AL . Hl Y. 5 Ve 3
B YVee K E+3.1VE Vyrrm T RE4EREAE+3.0V DL L.
7N, MAX3344E/MAX3345E Al DLHI 3.3V +10 % 92 &
JRALE . BEBE, Voo FIVyrrM 5 70 55+3.3V HL IR A 3% .

2kt
Voo BERGH . T VL B2 08 MU, A5 TAE 7628 1
B Dt AID-#EA S A, Voo (U HE R 5 20pA 1
WU . A5 UM U T, D+ MID-RT K2 +5.5V (9 4 26 5 5
(L%E2).

HE#E
VL REHIE . Voo Bk B2l i, 8 Ak Tk S AR
X. D+ MID-#A =&, A HE B LZUSB M
D+. D-B, Vp HFAEBRE/NT20pA. ELZH KT D+ A
D- A& % +5.5V /M55 (WL 2) .

x1. BERE

UCSP 13, #USB#2Jl

75 I &I

D+ #1 D-
D+ fID-/Z2USB fill & i% #% W1/0 % #: , JFEFESD 17 2h
fie, Al 2 £15kV AEBEEL . £10kV IEC 1000-4-2 <, B
ALK . +8kV IEC 1000-4-2 £ fill i B, X 48 4 B fif
3 MAX3344E /MAX3345E 4E# & & 2R R % 4 19 &
4. KR IE® TAE, D+ MD- &% —123.7Q 1 HEH
(% “SlaBHFHBEFE”) .

ENUM
USB2.0 #138 22 5K 76 D+ ¥ 3 — 4~ 1.5k Q 1Y E L HL B,
PUARGIE 4 #(12Mbps) 15 17 . 3l i B % (ENUM) 5 1 ,
MAX3344E /MAX3345E 76 #6842 1 1.5kQ F [ . ENUM
HEEm, WH1.5kQ EAL LB #5 D+ MIVTRM Z [8] ;
ENUM E ik, BrJF B 5 D+ fIVTRM 2 (8] /Y 3% % .

VPO/VMO. VPI/VMI #1OE
MAX3344E /MAX3345E Z 4l 4t A A VPO A VMO . #X
i B VPO AIVMO # A MAX3344E /MAX3345E, VPO.
VMO 7] DL T AEAE 2 40 77 X (VPO B 1EdG. VMO 24 it 3ifr)
o i 7 20 (VPO A BRI A (L “HECEEE T )

Vee (V) VTRM (V) VL (V) CONFIGURATION NOTES
+4.0to +5.5 +3.3 Output +1.65t0 +3.6 Normal mode —
+3.1to +4.5 +3.3 Output +1.651t0 +3.6 Battery supply —
+3.0t0 +3.6 +3.0to +3.6 Input +1.6510 +3.6 Voltage regulator supply —

GND or floating Output +1.6510 +3.6 Sharing mode Table 2
+3.0to +5.5 Output GND or floating Disable mode Table 2

x2. BIERAIE=AREE

INPUTS/OUTPUTS DISABLE MODE SHARING MODE
. +5V input/+3.3V output . Floating or connected to GND
Vce/VTRM . +3.3V input/+3.3V input . < +3.6V (MAX3344E)
. +3.7V input/+3.3V output . < +1.0V (MAXB345E)
Vi Floating or connected to GND +1.65V to +3.6V input
D+ and D- High impedance High impedance
) High impedance for OF = Low
VPl and VMI Invalid* - ——
High for OE = High
RCV Invalid* Undefined™*

SPEED, SUSP, OE, ENUM

High impedance

High impedance

*High Impedance or low.
**High or low.
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MAX3344E/MAX3345E

BB +15kV ESD R #FHI USB % 7% .

UCSP#f3=, #USBHI

MAX3344E/MAX3345E & 4l % 4 o5 VPI. VMI Al
RCV . MAX3344E /MAX3345E il if iX = A4~ 5] i & 3% %
5. VPI HIVMI 2 5 i #2025 5 t, RCV &2 - #2048
i i

Hi i AEOE % BUE £ % . OE A i, $odls fe s 1% %
ED+MID-. OE A it, 25 k5 & % sl 0.

It
MODE 2 % il iy A %, T 2% MAX3344E/MAX3345E
R MY E EES 0 2540 NFE 2 w7 . MODE N
fe ISP E % 22 43 J5 28 (VPO A IE 3 . VMO & fidi); MODE
o AIG B 2 % 53 7 X (VPO O BHE i A ) (L3R 3).

VTRM
VTRM J& P et 72 4% 093 3V il it . VIRM A MAX3344E /
MAX3345E USB fill {1 P4 &6 H2 % i . . VTRM FIGND 2 [f]
H1pF. KESR M B A W A, HRWREHEIE
VTRM 5|l . S ZFVTRM Jy 4h 0 L % it H .

Vee
Vee MIGND Z [8] 4 1 pF B & 2855 %, H R AESE i
Vee: %Vee B 2IUSB A TTBR DUF B, FL R A i B
FE20pA LI, DL M AE SIS Ve BT, D+/D- 5 i
AR, ATHER&RE)aL.

usB @
USB #& I it (USB_DET) A T 8 /8 Voo & &  7E .
USB_DET A, £ HFHE VecHEIE; USB_DET M1k,
T RIFAE Ve HE . MAX3344E ) USB_DET £ "] i
TE3.6V (F/h) 24V (5 K), TMMAX3345E (JUSB_DET
R IR AETV (/D) 228V (R K) .

SUSP
25 PR (SUSP) A2 44 il A . K SUSP ' # , MAX3344E/
MAX3345E 40 TAK S #EIRAE . HY , Voo WS B AR
F40pA, FHRCV 1.

25 R B IR, VPI A VMIAE by #2 Uk 28 b 1% 55 B 2L,
VTRM 76 % . MAX3344E/MAX3345E W % £ \USB
BWHYE, AFpPH N D+/D- EMANES, WiE
MAX3344E/MAX3345E .

W B T, MAX3344E /MAX3345E #.7] P[] D+/D-
i AR R B HE . % DR L 7E D4/D- 9 9K 2l — A A Ims
E15ms (55 LW mum e B . SHEF, BdE H AL
3y o 4 S A

Re Rp
MQ 15000
O—

CHARGE-CURRENT- DISCHARGE

LIMIT RESISTOR RESISTANCE
HIGH- »  DEVICE
VOLTAGE Cs STORAGE UNDER

DC 100pF CAPACITOR o|  TEST
SOURCE >

Ella. A1k ESD il #57

Ip 100% Ir PEAK-TO-PEAK RINGING
? 0% | — (NOT DRAWN TO SCALE)
AMPERES /
36.8%
10% f+
0
0 L TIME —
- [ tpp — P
CURRENT WAVEFORM

B 1b. AT A9 5 TE

Re Rp
50MQ TO 100MQ 330Q

DISCHARGE

CHARGE-CURRENT-

LIMIT RESISTOR RESISTANCE
HIGH- » DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE o

A Ic. IEC 1000-4-2 ESD i B 7
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HE+15kV ESD R #FHIUSB T % 7% ,

VP —

—

OE VL2
ov
—>| [—tpyp ‘Zl < tppz
/’ VoHp - 0.3V
D+/D- —<
\ VoLp + 0.3V

2. Sk e RERIEE I/

—

w—————\
VPO Vif2

ov
J tPHLO

~/>I tPLHO

VTRM

ov

D+

3. #0mt

Vi —

VPO

V2

ov

—» Py

—| [ tpLH

Vi

VL2

> | tpL

VL/2\

—» [ tpLH1

VMO

VIRM —— >

D+

o —

K4, #0117

MAXIMN

UCSP 13, #USB#I

K IEE R

M USB#EY
MUSB #2218 B8 DL 22 43 5 53 7 28 i i 51 VPT/VMI
ui . MNUSB uifi # W S #i it , % OE 2/, SUSP Ek. %I
ED+/D- % f 22 40 B0 R B O VP/VMI 1) 247 B 15 5,
RCV i Y Him A5 5. AD+ AD-HNAK, WVPIA
VMIh R fK, B4k o fim IR A RCV #ff/G — Ik
CHRES (WF%3).

1E4 #1EZUSB
MAX3344E /MAX3345E [AIUSB & % ) 804 DL 2% 43 T2 30
MAD+ FID-v . BHIKEE S EESES , BTl
EHE Y. Kk 24 B, ¥ MODE &% . OE #l
SUSP & %, ¥4k /&A% VPO M VMO i . D+ %5 IR b
VPO . D-MR i VMO &t . & ik Him 2 85 S50, %
MODE . OE fISUSP & {ik, ¥4 1E £ VPO/VMO i .

ESD tR#F

MR PMAX3344E/MAX3345E A # ESD it #1, D+ 1 D- %
ELA G A B B i, Rk +£15kV ESD R . ESD 4%
Fa T DLFEAR TR 5 F R Z 8 R MESD b i — A5 iff B3t
25 PR RS R B A . W ESD HL % AR T /E, LA AE
VTRM HIGND 2 [a] # 1 1F 5 8 K #Y fL A .

ESD #4777 LRAL#5 Fh 5 U0 & 5 D+ F D-fig A /4 i
B RE MR IR :

1) +15kV A fR# L

2) +8kV IEC 1000-4-2 % fih Jifr L 455 =X

3) £10kV IEC 1000-4-2 < B i H 4% =X

ESD i &= t#
ESDH#REKB TiE 2 WK, WK HEMEMRSE, WS
Maxim A "B &, ZRE MU TR L Wy
LA SR

AR
Blla & w A RBERL, & 1b o K BH A IS 7= A 69 A 30
. ZH A — > TU L 2 K % AESD AL 100pF B
A, ARG R 1 .5keQ FELBE X A 5 A O
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MAX3344E/MAX3345E

BB +15kV ESD R #FHI USB % 7% .
UCSP#t3, & USB

#3a. KEEEE (SUSP=0. OE=0. ENUM = X)

INPUT OUTPUT
MODE VPO VMO D+ D- RCV VPI VMI RESULT
0 0 0 0 1 0 0 1 LOGIC 0
0 0 1 0 0 RCV* 0 0 SEO
0 1 0 1 0 1 1 0 LOGIC 1
0 1 1 0 0 RCV* 0 0 SEO
1 0 0 0 0 RCV* 0 0 SEO
1 0 1 0 1 0 0 1 LOGIC 0
1 1 0 1 0 1 1 0 LOGIC 1
1 1 1 1 1 X 1 1 UNDEFINED
*RCV denotes the signal level on output RCV just before SEO state occurs. This level is stable during the SEO period.
% 3b. HMWEEZR (SUSP=0. OE=1. ENUM = X)
INPUT OUTPUT
D+ D- RCV VPI VMI RESULT
0 0 RCV* 0 0 SEO
0 1 0 0 1 LOGIC 0
1 0] 1 1 0 LOGIC 1
1 1 X 1 1 UNDEFINED
*RCV denotes the signal level on output RCV just before SEO state occurs. This level is stable during the SEO period.
#3c. ERERATEEEER (SUSP=1. OE=0. ENUM = X)
INPUT OUTPUT
MODE VPO VMO D+ D- RCV VPI VMI RESULT
0 0 0 0 1 0 0 1 LOGIC 0
0 0 1 0 0 0 0 0 SEO
0 1 0 1 0 0 1 0 LOGIC 1
0 1 1 0 0 0 0 0 SEO
1 0 0 0 0 0 0 0 SEO
1 0 1 0 1 0 0 1 LOGIC 0
1 1 0 1 0 0 1 0 LOGIC 1
1 1 1 1 1 0 1 1 UNDEFINED
*Timing specifications are not guaranteed for D+ and D-.
*3d. THELTHEKEER (SUSP=1. OE=1. MODE = X. VPO/VMO = X.
ENUM = X)
INPUT OUTPUT
D+ D- RCV VPI VMI RESULT
0 0 0 0 0 VPI/NMI ACTIVE
0 1 0 0 1 VPI/NMI ACTIVE
1 0 0 1 0 VPI/NMI ACTIVE
1 1 0 1 1 VPINMI ACTIVE

*Timing specifications are not guaranteed for D+ and D-.
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HE+15kV ESD R #FHIUSB T % 7% ,

IEC 1000-4-2
IEC 1000-4-2 #r fE 3 35 iz 2 7 i BESD WL R0 RE 1 Al
C AR BIE A 4 R R . MAX3344E/MAX3345E 4 B
T A P& %R IEC 1000-4-2 5 4 Febr ., T B4M Y
ESD 4 4 644+ .
F M BERFIIEC 1000-4-2 #8578 W 9 32 22 X 507 F
IEC 1000-4-2 BA & & iy W (E i, B A FEIEC 1000-4-2
R A A T AR A SRR . I, TEC 1000-4-2 R
N R AZMESD LR H T AR FHBEE. Elc
25 i T IEC 1000-4-2 B 5 .
SRR R T SR T R AT R O i, BRI
F, T 2 7 4 I R K T A A B A

YR

ESD i (4 471 b A% 5 2 FF 200pF fifs Al H, 250 0 2% Jii B, HR L )
KA FSI 0, BT 05 B H R A R el A
SR I F7 . FE ] 1 A2 o BT ) B B 6 A 4R a5 i
At . R, AE ED R AR B AR 56 RS, ALBR AT
51/0 % 11 M 7o %

MAXIMN

£ E HH- LA
UCSP #13=, #USB#l
NEER
Sh BT 14
SMNEBEE BH
FEWAMAEE 23.7Q +1% £274Q +1%. 12 WK
P S5 USBE # , WA~ BB 4> 51 i & £ MAX3344E /

MAX3345E fIUSB % # %% 9 D+ M D- £k b (W “ #2707 1E
HLEET )

I EBEE B
EWTENGE=1HA: 0.1pFMWERE AT Vv, £/ .
IpF M ERAR T Vee . — 4> LOpF (/) M B % 5L
BEHANVIRM 4t L. A B A#HEGND .

UCSP iz 158
KTUCSP&ity. Rof. #Halr(E A . EDRIA AR AR . 47
EARTIN INTE i < DN TS i N W QT I o e e
) f5 T BT B, 1§ 2B UCSP I %L 0 A Wafer-level
Chip-Scale Package, 7] )\ Maxim M ¥fi : www.maxim-ic.com/
UCSP T #.

DA 1ER

TRANSISTOR COUNT: 2162
PROCESS: BICMOS
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MAX3344E/MAX3345E

BB +15kV ESD R #FHI USB % 7% .
UCSP#t3, & USB

D+ 3V
D- ov
—> € tPHL(RCY) —> <& tpLH(RCY)

RCV —
--------------- \\/ V2
--------------- b S Rl

—> € tpHL(SE) —> & tpLH(SE)

VPl Vi
--------------- \? VU2
_______________ SN /I

—> & tPLH(SE) —> e tPHL(SE)

WMl == mmmmmm e -

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

/o N .
\ -------- V2

N

5. D+/D- ZRCV. VPI. VMIHIE 5 ZE I}

TEST POINT MAXI
33V MAX3344E TEST POINT
D+ MAX3345E
15kQ VMI OR VPl OR RCV
15k
25pF
W AXIVI — - 1
MAX3344F -
WAY3345E (a) LOAD FOR VPI, VMI, AND RCV
D,
MAXIN
MAX3344F TEST POINT
MAX3345E 200Q
USB_DET _AL D+ ORD-
25pF GND
:I: OR Ve
(b) LOAD FOR D+, D-, AND USB_DET (c) LOAD FOR ENABLE AND DISABLE TIME, D+/D-
6. Wit B
M AXIW
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HE+15kV ESD R #FHIUSB T % 7% ,
UCSP #t3&, #HUSB#I

THEEHEIE
USB SUPPLY |
: | f : Vee
! Vbg 1
v RElfillr]lE;\?OR BANDGAP '
1
VIRM ————¢ :
! \ |
| TOINTERNAL CIRCUITS MAXIM !
| MAX3344F |
: MAX3345E !
[ + B Y
! I
RCV —:— I
I
GND —1  RECEIVER 15k |
|
susp — |
I TRANSMITTER Lp. 37
W0 — ; VN —>
MODE ————————— |
! 1, 2370
e —
Vo —t L AN
_ | ? |
OF | | TO INTERNAL CIRCUITS ! EXTERNAL RESISTORS
WM — gip | I
! I
|
! | * J—:— USB_DET
— I
h ! ‘U_| Vbg |
1
| SINGLE-ENDED RECEIVERS |
5| A &
1 2 3 4
TOP VIEW Py A BOTTOM VIEW
. 1AX1
rov [1] 6] uss_Der MAXS344E/MAX3345E
vo [2] 5] v o] O O O O
oo [3] ] Vi V0 RV V. VIRM
C O O
V'VE [4] 4 I/’wl/\/):gg)fxzw 13] D+ VMO  MODE USB_DET D+
GE[s]  paxsaase 2l o- B o O O O
susp 5] 1] o OE  SUSP ENUM  D-
vl [7] [10] v A O O O O
A VW Vg GND
wii 8] [ 9] Enum
TSSOP ucsp
M AXXIV 13
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BB +15kV ESD R #FHI USB % 7% .
UCSP#t3, & USB

MAX3344E/MAX3345E

N
(A= B8 e oRH (It 1) 33 256 [ ] BB RS2 Bl i BLA W0 RO Y R SRS B, 1 7 1 www.maxim-ic.com/packages . )
wn
i
o
COMMON VARIABLE &
. DIMENSIONS PKG. DIMENSIONS | DEPOPULATED >
| » | 062+005-008 | |CODE 5 £ | SOLDER BALLS g
wy At | 029002 Bl6-1 |2.02+0.05 | 2.02+0.05 | NONE
7
PIN 1 _,.V%XXXX #2 | 033 REF. BI6-2 |2.02%0.05 | 2.02£005 | B3, C3
MARK AREA XXX X b | #0.35:003 Bl6-3 | 2.02%0.05 202005 | B3, C2
XXX D D1 | 150 BASIC Bl6-4 |2.0210.05 | 202005 | B2, C3
E1 | 150 BASIC B16-5 | 2.02%0.05 | 2.02£0.05 | B2, B3, C2, C3
R XXXX e | 050 BaAsIC Bl6-6 | 2024005 | 2.02+005 | €3
D | 0.25 BASIC
se | 025 BASIC
TOP VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
£1 AND LINES VARY PER PRODUCT.
SE
—_
-
+ ! 0\
1 |© 0|0 © , ;
e
! | A2
c|O0I0Or— | " -
. —7
2|O OlOO b
| 1t SIDE VIEW
A 1O OO0 ¢H
- T
PINAL /1 2 3 4 &
INDICATOR
(DRALLAS /MI/AXI VI
SEMICONDUCTOR
BOTTOM VIEW PROPRIETARY DFORNATION
TITLE
PACKAGE OUTLINE, 4x4 UCSP
REV. 1
21-0101 H A
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HE+15kV ESD tR#FEIUSB 1 % 75 ,
UCSP#i#, #USBI

FHE1EE (£E)

(A B 0 RHR (I 19 35 22 B TT BB A SR 0l I BRI F Sl ) B AL B, 1 A 1 www.maxim-ic.com/packages . )

1%
o
i
3 21 é
s, COMMON DIMENSIONS S
% [ MILLIMETERS INCHES 3
%[ MIN. | MAX. | MIN. | MAX. g
G} Al — [ 110 043 2
A | 005 015 | .002 006 (e
H Az| 085 095 | 033 | 037
b | 019 0.30 | .007 012
o | 0.9 025 | .007 010
c | 009 0.20 | .004 008
g | 009 014 | .004 006
D |SEE VARIATIONS |SEE VARIATIONS
Mﬂ M E 4.30 | 450 169 | 177
e 065 BSC 026 BSC
H| 625 [ 655 [ 246 | 258
= SEE DETAIL A ¢ L| 050 | o070 | 020 | 028
l— A e —— c N |SEE VARIATIONS |SEE VARIATIONS
Tatm i (imimim RO e ~__{ e[ 0 [ 8 [o [ 8
minlm S »
\_o 0.10[C 425 N % I
n——l M \_SEATING 54‘
PLANE
SIDE VIEW END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 l_ ) AB-1_ 14| D | 490 510 | 193 | .20l
: ! AB 16 D[ 490 5.10 193 201
BSC ) . . .
WITH P"ATING\ aC 20[ D | 640 | 660 | 252 | .260
T | AD 24| D | 770 | 790 | .303 | 311
o~ clc AE 28| D | 960 | 980 | 378 | .386
BASE METAL —T 1 |
LEAD TIP DETAIL
NOTES!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE ED LA v,
3, CONTROLLING DIMENSION: MILLIMETER se.ﬁolﬁnumsn /Vl/]‘l/l/l

4. MEETS JEDEC DOUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. ‘N REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE

PROPRIETARY INFORMATION
TITLE:

ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-3; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE  [APPROVAC SR CONTRIL NG RV T
DIRECTION INDICATED 21-0066 F A

MAXIM Jt =R /S 4k

kR 832814 HBEI%F% 100083
% #BIE: 8008100310

Bi&E: 010-6201 0598

f£E: 010-6201 0298

Maxim A% Maxim 7 i PAANOAT faf i 6 A6 95, R SR AL RIFT . Maxim (2 88 TEAEATIS 8] 1A (EATIE A M RTEE N B0 ™ 5 5O FIRURR M RCR] o
Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 15
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