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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)
VUART, VL, VBUS, D+, D- oo

VTRM oo

-0.3Vto +6V
~........-0.3V to (VBus + 0.3V)
VP, VM, SUS, RX, TX, ENUM, RCV, OE, BD, -0.3V to (V. + 0.3V)
Short Circuit Current (D+ and D-)..coovviviiiiiiicie +150mA

Maximum Continuous Current (all other pins) ................. +156mA
Continuous Power Dissipation (Ta = +70°C)
16-Bump UCSP (derate 8.2mW/°C above +70°C) ....659.5mW
16-Pin 4mm x 4mm TQFN (derate 25.0mW/°C
above +70°%C) ... 2000mWwW

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s) ..........
Bump Temperature (soldering, reflow)

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

(VBUS = +4.0V to +5.5V, VUART = +2.7V to +3.3V, VL = +1.40V to +2.75V, Ta = -40°C to +85°C, unless otherwise noted. Typical val-

ues are at Vys = +5V, V| = +1.8V, VUART = +2.75V (UART Mode), and Ta = +25°C.) (Note 1)

Threshold

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SUPPLY INPUTS/OUTPUTS (VBus, VUART, VTRM, VL)
VBuUs Input Range VBUS USB mode 4.0 55 \
VL Input Range Vi 1.40 2.75 V
VUART Input Range VUART UART mode 2.7 3.3 V
Regulated Supply-Voltage Output VTRM Internal regulator, USB mode 3.0 3.6 \
. Full-speed transmitting/receiving at
Operating VBUs Supply Current IBUS 12Mbps, C1 = 50pF on D+ and D- 10 mA
. UART transmitting/receiving at
Operating VUART Supply Current IVUART 921kbaud, C| = 200pF 2.5 mA
Static VuaRT Supply Current IVUART(STATIC) | UART mode 3.5 5 bA
. Full-speed transmitting/receiving at
Operating V| Supply Current Ivi 12Mbps, C1 = 50pF on D+ and D- 6 mA
Full-speed idle
- ' 290 400
Etllrrigteed Idle and SEO Supply VBUS(DLE) VDs > +2.7V. Vp. < +0.3V UA
SEO: Vp+ < +0.3V, Vp- < +0.3V 340 450
. Full-speed idle, SEOQ, suspend mode, or
Static VI Supply Current IVL(STATIC) static UART mode 2 10 uA
Sharing Mode V[ Supply Current IVL(OFF) VBus and VUART not present 2 5 HA
USB Suspend VBys Supply VM, VP unconnected;
Current IVBUS(SUS) OFE =1, 5US =1 38 65 LA
VBus DETECTION (BD)
USB Power-Supply Detection 0.4 x 0.9 x
Threshold VTH veus VL VL v
USB Power-Supply Detection
Hysteresis Vhvs_vBus 40 mv
VL Power-Supply Detection VIH VL 0.7 v
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ELECTRICAL CHARACTERISTICS (continued)

(VBUS = +4.0V to +5.5V, VUART = +2.7V to +3.3V, VL = +1.40V to +2.75V, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at VBus = +5V, V| = +1.8V, VyarT = +2.75V (UART Mode), and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

VUART Power-Supply Detection 04x 065x 09x

Threshold VTH_UART Vi Vi Vi v

DIGITAL INPUTS/OUTPUTS (VP, VM, RCV, SUS, OE, RX, TX, ENUM, BD)

Input Voltage Low ViL 03x \

VL

Input Voltage High ViH OJLX v
loL = +2mA, VL > 1.65V

Output Voltage Low VoL loL = +1mA. V| < 1.65V 0.4 Vv

. loH = +2mA, V| > 1.65V VL -

Output Voltage High VOH loh = +1mA. V| < 1.65V 04 \

Input Leakage Current ILKG -1 +1 pA

ANALOG INPUTS/OUTPUTS (D+, D- in USB Mode)

Differential Input Sensitivity VD IVD+ - VD 0.2 V

Differential Common-Mode

Voltage el Includes V|p range 0.8 2.5 \

Single-Ended Input

Low Voltage ViLse 08 v

Single-Ended Input

High Voltage VIHSE 20 v

USB Output Voltage Low VUSB_OLD Rl = 1.5kQ connected to +3.6V 0.3 V

USB Output Voltage High VUSB_OHD Rl = 15kQ connected to GND 2.8 3.6 \Y,

Off-State Leakage Current ILz -1 +1 LA

Driver Output Impedance ZDRV Steady-state drive 28 43 Q

Transceiver Capacitance CIND Measured from D+/D- to GND 20 pF

Input Impedance ZIN Driver off 1 MQ

D+ Internal Pullup Resistor Rpu ENUM = 1 1425 1500 1575 Q

ANALOG INPUTS/OUTPUTS (D+, D- in UART Mode)

Input Voltage High VUART_IH UART mode, +2.70 < VUART < +2.85V 2.0 V
UART mode,

Input Voltage Low VUART_IL 12,70V < VUART < +2.85V 0.8 \
UART mode,

Output Voltage High VUART_OH +2.70V < VUART < +2.85V 2.2 V
IUART_OH = -2mA
UART mode,

Output Voltage Low VUART_OL +2.70V < VUART < +2.85V 0.4 Vv
IUART_OL = +2mA

W AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)
(VBUS = +4.0V to +5.5V, VUART = +2.7V to +3.3V, VL = +1.40V to +2.75V, Ta = -40°C to +85°C, unless otherwise noted. Typical val-

ues are at VBus = +5V, V| = +1.8V, VyarT = +2.75V (UART Mode), and Ta = +25°C.) (Note 1)

ESD PROTECTION (D+, D-)

Human Body Model (Figures 9 and 10) +15 kV
|IEC 61000-4-2
Air-Gap Discharge +8 KV
|IEC 61000-4-2
Contact Discharge +8 kV

TIMING CHARACTERISTICS

(VBUS = +4.0V to +5.5V, VUART = +2.7V to +3.3V, VL = +1.4V to +2.75V, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Vgys = +5V, V| = +1.8V, VUART = +2.75V (UART Mode), and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  mAX | UNITS
USB DRIVER CHARACTERISTICS (CL = 50pF)
— 10% to 90% of | VusB_oHD - VuUsB_oLD |
Rise Time tFR (Figures 1 and 7) 4 20 ns
. 90% to 10% of | VusB_oHD - VUSB_OLD |
Fall Time tFF (Figures 1 and 7) 4 20 ns
. . . Excluding the first transition from idle o
Rise/Fall Time Matching tFR/tFF state (Note 2) (Figures 1 and 7) 20 110 %
. Excluding the first transition from idle
Output Signal Crossover Voltage VCRS_F state (Note 2) (Figure 2) 1.3 2.0 \
VL > +1.65V (Figures 2 and 7) 225
tPLH_DRV -
) ) +1.4V < V| < +1.65V (Figures 2 and 7) 25
Driver Propagation Delay - ns
VL > +1.65V (Figures 2 and 7) 22.5
tPHL_DRV -
+1.4V < V| < +1.65V (Figures 2 and 7) 25
) ) tPHZ_DRV High-to-off transition (Figures 3 and 6) 25
Driver Disable Delay — - ns
tPLZ DRV Low-to-off transition (Figures 3 and 6) 25
} tPZH DRV Off-to-high transition (Figures 3 and 7) 25
Driver Enable Delay = — , ns
tPzZL_DRV Off-to-low transition (Figures 3 and 7) 25
USB RECEIVER CHARACTERISTICS (CL = 15pF)
VL > +1.65V (Figures 4 and 8) 25
) , ) ) tPLH_RCV -
Differential Receiver Propagation +1.4V < V| < +1.65V (Figures 4 and 8) 30 .
Delay VL > +1.65V (Figures 4 and 8) 25
tPHL_RCV :
1.4V < V| < +1.65V (Figures 4 and 8) 30
; VL > +1.65V (Figures 4 and 8) 28
PLH_SE
Single-Ended Receiver - +1.4V < V| < +1.65V (Figures 4 and 8) 35
. ns
Propagation Delay . VL > +1.65V (Figures 4 and 8) 28
PHL_SE
S +1.4V < V| < +1.65V (Figures 4 and 8) 35
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TIMING CHARACTERISTICS (continued)

(VBUS = +4.0V to +5.5V, VUART = +2.7V to +3.3V, VL = +1.4V to +2.75V, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Vpys = +5V, VL = +1.8V, VyaRT = +2.75V (UART Mode), and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
High-to-off transition, 10
VL > +1.65V (Figure 5)
tPHZ_SE , »
High-to-off transition, 12
Single-Ended Receiver Disable +1.4V < VL < +1.65V (Figure 5) e
Delay Low-to-off transition, 10
VL > +1.65V (Figure 5)
tpLz_SE —
Low-to-off transition, 12
+1.4V < V| < +1.65V (Figure 5)
Off-to-high transition, 20
VL > +1.65V (Figure 5)
tPZH_SE , —
Off-to-high transition, 20
Single-Ended Receiver Enable +1.4V < VL < +1.65 (Figure 5) ns
Delay Off-to-low transition, 20
VL > +1.65V (Figure 5)
tpzL_SE "
Off-to-low transition, 20
+1.4V < V| < +1.65V (Figure 5)
UART DRIVER CHARACTERISTICS (CL = 200pF)
Rise Time (D-) tFR_TUART | 10% to 90% of [VoHD - VoLpl! (Figure 13) 60 200 ns
Fall Time (D-) tFF_TUART | 90% to 10% of [VoHD - VoLpl (Figure 13) 60 200 ns
. . tPLH_TUART | (Figure 13) 70 200
Driver Propagation Delay = - ns
tPHL_TUART | (Figure 13) 70 200
UART RECEIVER CHARACTERISTICS (CL = 15pF)
t Figure 14 60
Receiver (Rx) Propagation Delay PLH RUART | ( .g ) ns
tPHL_RUART | (Figure 14) 60
{ Figure 14 45
Receiver (Rx) Rise/Fall Time FRRUART | ( ‘g ) ns
tFF_RUART (Figure 14) 45

Note 1: Parameters are 100% production tested at Ta =+25°C, unless otherwise noted. Limits over temperature are guaranteed
by design.
Note 2: Guaranteed by design, not production tested.

MAXIMV s

J6VEEXVIN



MAX3349E

UARTBELE— 11 &,
USB 2.0V XE—FK FS5>2—/Y

REEERE

(VBUs = +5V, VL = +3.3V, VUART = +2.75V, Ta = +25°C, unless otherwise noted.)

SINGLE-ENDED RECEIVER SINGLE-ENDED RECEIVER LOGIC CURRENT CONSUMPTION
PROPAGATION DELAY vs. Vi PROPAGATION DELAY vs. Vgus IN SUSPEND MODE
50 5 22 T 8 5 g
& Ta=+85°C g 5
_ 0 : A E 4 g
= Ta=+85°C =
= Y = N
= 30 =18 \ 3
= = Ta=+25°C <
=) Ta=+25°C =] 7 = //
<C =
2w \Y g Tp=-40°C 2 L — =
=) o~ S A=-
£ }QQ\\ £ ]
10 — 14 1
Ta=-40°C
) || 0 .
14 16 18 20 22 24 26 400 425 450 475 500 525 550 14 16 18 20 22 24 26
VL (V) Vaus (V) V()
Vgus CURRENT CONSUMPTION Vi CURRENT DURING USB OPERATION Vgus CURRENT DURING USB OPERATION
IN SUSPEND MODE vs. D+/D- CAPACITANCE vs. D+/D- CAPACITANCE
40 = 055 T T g 20 ‘ ‘ «
39 : 12Mbps DATA RATE : 12Mbps DATA RATE z
g TRANSMITTING g TRANSMITTING :
38 ES 053 E 16 E
37 //
= 36 — 051 = 12 ~
<< = =
‘; 35 ] — £ 2 7 ~
= = =]
T " 049 —] = 8 L~
3 L
32 /’ 047 4
31
30 0.45 0
400 425 450 475 500 525 550 0 40 80 120 160 200 240 0 40 80 120 160 200 240
Vaus (V) D+/D- CAPACITANCE (CL) D+/D- CAPACITANCE (C()
SUSPEND MODE BUS DETECT RESPONSE
MAX3349E toc07 MAX3349E toc08
SUS :
2V/div
VBus
2V/div
q RCV
................................................. 2V/d|v BD
1V/div

10ns/div 4us/div
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trF, tFF_TUART
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—> e — - |-
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x1. BFEE
VBus(V) VTRM(V) vi(v) VuarT(Y) CONFIGURATION
GND, Unconnected, or
+4.0to +5.5 +3.0 to +3.6 Output +1.4t0 +2.75 2 7V 10 +3.3V USB Mode
GND, Unconnected, or .
+4.0to +5.5 +3.0 to +3.6 Output GND or Unconnected 12 7V 10 43.3V Disable Mode
GND or Unconnected High Impedance +1.41t0 +2.75 +2.7V to +3.3V UART Mode

#2. USBX{ENEEER(OE = 0)

#3b. USBS{ENEEMEE(OE = 1.
SUS = 1)
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NYTr—o

(ZDT—=52—MMIBHENTND/NY T —IHKIE. RHRARBENTHDEIFRY ZEBA. RO/ VYT —IIBHRIL.
japan.maxim-ic.com/packages = Z SR TS\, )

on
o
w
a
COMMON VARIABLE 3
£ | DIMENSIONS PKG. DIMENSIONS DEPOPULATED 3
» | 0e2+005-008 | |CODE D £ | SOLDER BALLS 3
%4 Al | 0.29+0.02 B16-1 |2.02+0.05 | 2.02+0.05 | NONE
7Y
Z 7 B \ - ,0210, 0210,
PIN 1 '%XXXX A2 | 0.33 REF. B16-2 |2.02+0.05 | 2.02+0.05 | B3, C3
MARK AREA XXXX b | $0.35£0.03 B16-3 |2.02+0.05 | 2.02+0.05 | B3, C2
XXXX D D1 | 1.50 BASIC B16-4 |2.02+0.05 | 2.02+0.05 | B2, C3
El | 1.50 BASIC B16-5 |2.02+0.05 | 2.02+0.05 | B2, B3, C2, C3
R KXXX e 050 BASIC Bl6-6 | 2.02£0.05 | 2.02£0.05 | C3
_— SD | 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
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SIDE VIEW

PIN Al _/ 1
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BOTTOM VIEW @i‘!ﬂ":ﬂi /WIAXIVI

TITLE:
PACKAGE OUTLINE, 4x4 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
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21-0101
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UARTSBELE— 11 &,
USB 2.0V XE—FK FS5>2—/Y
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TOP_VIEW BOTTOM MEW
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-DRAWING NOT TO SCALE-

! DRALLAS /N AKXV

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

APPROVAL 'DOCUMENT CONTROL. NO. REV.
|mmw |ﬂ%

COMMON DIMENSIONS

EXPOSED PAD VARIATIONS

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. AL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMNALS.

A THE TERMINAL #1 IDENTFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 85-1 SPP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTFIER MAY BE ETHER A NOLD OR MARKED FEATURE.

A\ DMENSION b APPLIES TO WETALUIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm 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 POSSBLE IN A SYNNETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444—3, T2444—4 AND T2B44-1.
& MARKING 15 FOR PACKAGE ORIENTATION REFERENCE ONLY.

11, COPLANARITY SHALL NOT EXCEED 0.08mm

12, WARPAGE SHALL NOT EXCEEND 0.10mm

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DMENSION “e”, +0.05.

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

-DRAWING NOT TO SCALE-

I

PKG 1L 4x4 | 16L 4x4 0L 4x4 24L 4x4 B8L 4x4 PKG. = E2 %
REF. | MIN. [NOM. | MAX. | NIN. T NOM. Twax. | MIN. MAX. | MIN. MAX. | MIN. MAX. | | CODES WIN. | NON. | Max.| WIN | NOM | wax. |ALLOVED
A |o70 [075 | ceo a70 [073 [0e0 | 070 | 0.75 | 080 | 070 [ 075 | 080 | 070 [075 | 080 | [Tie44-3 | 195 | 210 [2.25| 195 [ 210 [ 225 vEs
a1 [ooJooe JoosT oo Jooe [0o5[ 00 [0z 005 a0 [ace[ o005 oo Jooeoos| [Tieas—s T1os[2w[2as]105T2w]2as] na
a2 020 REF 020 REF 020 REF 0.20 REF 020 REF T1644-3 | 195 [ 210 [ 225] 195 | 210 [225| vES
b 0.25 [a30 | 035|025 | 030 | 035 | 020] 025 | 030 [ 048 |0.23 | 030 | 045 |020 |o25 | |TI644-4 | 195|210 [225[/195)| 210|225 NO
D |390[400 | 410 [3.90 [400 [410 [ 390400 | 410 [390 [ 400 [ 410 [390 [400 [ 410 | |[72044-2 | 193 | 210 [223] 195 | 2w [223] ves
€ [390[400 [ 410390 [400 [410 [350[400] 410|390 400 [410 [390[ 400 [420 | |72044-3 | 195 [ 210 [225] 195 [ 210 [225| N
e 080 BSC. 0.65 BSC 050 BSC. 050 BSC 040 BSC. T2444-2 195 | 210 (225|195 | 210 | 2285 | YES
k Joes] - T - Toes| - T- [oas] - [ - Joes] - T - Toes] - T - Te444-3 | 245 | 260 | 263| 245 260|263 | YES
L 045 [059 [ 065 045 [ 235 | 0.65 | 0.45] 055 [ 03] 0.30 [ 040 | 0.3 [ 030 [ 0.40] 030 Teasd-4 | 245| 260[263] 245]| 260 263| NO
N 12 16 20 24 28 T2844-1 230 )| 260|270 | 230 | 260|270 NO
ND 3 4 s 3 7

NE 3 4 S 6 7

[ VGGB WGGC WGGD-1 WGGD-2 WGGE

BRALLAS /N AXIVI

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

ARGV TOCRENT CONTRIL WG V.
| 21-0139 | E |%

<FIN IV RASH

VFEIVLARR2ICVFLEHRBIHEATINCEBEUADREBOERICOWT—IEEZANINRET, BEFFSI 2V AEIPESNTHEEA,

VEFILSHEBTELSEBRUOLEZEEY SEMNZERLI T,
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