7\
MAXLINEAR
) g

XR22414
USB 2.0 4-Port MTT Hub

General Description

The XR22414 is a USB 2.0 4-port hub using multiple transaction
translators (MTT) for highest possible bandwidth capability.

The upstream USB interface has an integrated USB 2.0 PHY and
device controller that is compliant with both Hi-Speed (480Mbps) and
Full-Speed (12Mbps) and downstream PHY supporting Hi-Speed,
Full-Speed and Low-Speed (1.5Mbps) on each of the 4 downstream

ports.

The XR22414 provides two power modes, ganged or individual power
control as well as global or individual over-current sensing modes.

The XR22414 operates from a single 5V or 3.3V power input. When
powered by 5V, internal regulators provide a 3.3V output which may
be connected to VCC33 power input pins as well as external circuitry.
In turn a second internal regulator provides a 1.8V output from the
3.3V input. This 1.8V output may be connected to VCC18 power input
pins. Individual port activity and overall hub activity indicators provide

status outputs for external LEDs.

Block Diagram
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Absolute Maximum Ratings

Operating Conditions

Stresses beyond the limits listed below may cause  Operating temperature range.........cccccoceeernneen. 0°C to 70°C
perrr_1anent damage N t_h_e device. Exposurt_a 10 any Apsolute Vs supply voltage ...oooeeeeeceeeeiieecee e 4.4V to 5.5V
Maximum Rating condition may affect device reliability and
lifetime. Veeas supply voltage.........ooeeiiiiiciice, 3.0Vto 3.6V
Ve 5V supply voltage........oocevevieeinieeenceeee -0.5V to 6V
Ve 3.3V supply voltage........oeeevviiieeiiiiiiieeeens -0.5V to 4V
Ve 1.8V supply voltage.........ccoooeeiieiiinene -0.5V to 2.5V

Input voltage

(all pins except USBD+, USBD-) ....ccccccen. -0.3V to 5.5V
Input voltage (USBD+ and USBD-) ............. -0.3V t0 5.75V O b
Junction temperature............cccceeveverereiereeesereeeeenes 125°C ,&\\ &Q;
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Electrical Characteristics
Unless otherwise noted: Ta = 0°C to 70°C; VCC5 = 4.4V to 5.25V or VCC33 = 3.0V to 3.6V.

Conditions
mbol .
e Upstream Number of Active Downstream Ports
Port Speed Downstream Ports Device Speed
Power Consumption DC Supply Current (Ve = Voes)
Suspend 0.5 2.5 mA
None 39 mA
1x Full Speed 45 mA
1
1x High Speed N 54 mA
0
High Speed 2x Full Speed ‘(\\‘9 J@o 49 mA
A 4N
2 1x Full Speed, 1x Hi‘q@}éeq\\'} 59 mA
— G
lcc 2x High S } 67 mA
Ry &2
4x Fullegecbo 54 mA
4
4x1@¥ SR@ 91 mA
N A )
Suspend AG 0.5 25 mA
AJ
None \Q \\ 6\ 27 mA
Full Speed \‘9 Y Q g
1 G (‘ Fm eed 32 mA
4 6\ Q 4&% Speed 42 mA
Power Consumption DC Supply Current (V¢g = Vccss)so o“ éq’
Suspend ‘ 0 ‘b 0.4 2.5 mA
\%/ (o)
Nonex'\ Ke) & 39 mA
;0 \f& \Q 1x Full Speed 46 mA
0 Q.Q “\0 1x High Speed 54 mA
High Speed Q\ ée ‘ﬁ 2x Full Speed 49 mA
&‘QQ \'@2 1x Full Speed, 1x High Speed 58 mA
lcc ‘b 6 2x High Speed 66 mA
O
‘b 4x Full Speed 53 mA
4
4x High Speed 90 mA
Suspend 0.4 2.5 mA
None 26 mA
Full Speed
1 1x Full Speed 32 mA
4 4x Full Speed 42 mA
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MAXLINEAR
"

Downloaded from AFFOW.COmM.


http://www.arrow.com

XR22414

Electrical Characteristics (Continued)
Unless otherwise noted: Tp = 0°C to 70°C; Vs = 4.4V to 5.25V or Vggss = 3.0V to 3.6V.

Symbol Parameter Conditions Min  Typ Max  Units
Non-USB /O Pins
Vi Input low voltage -0.3 0.8 \Y
Vi4 Input high voltage 2.0 5.5 \Y
VoL Output low voltage loL =4mA 0.4 \
VoH Output high voltage loL =-4mA 2.4 \
e Input low leakage current +10 A
(I Input high leakage current .\9 6 +10 A
CiNn Input pin capacitance \? \*‘0 5 pF
&
ins™ XN v
USB I/O Pins R Y)
O
3.3V Regulated Power Output o &\
3V3_OUT | Output voltage Max load current 100mA .\oe‘ n 3.0 3.3 3.6 \
3O
NOTE: Q ¢
1. See USB 2.0 Specification for USB 1/O pins DC Electrical Characteristics. ®Q} Q
.
2 ‘o‘?’\%@
Pin Configuration &Ob OQQ‘QG
g5 = Q‘Q(\o \6 =2 ... 585,.5,58
ZaenzoBrogans o o0 S£88588858g5¢
A NO0000000000
RASENE AN B SN EEEEEEEEE
ovez# [17 :j:és_P ovez# {10 36[ BUS_PWR#
PWR2# |37 | (@]VBUS E PWR2# ]2 35[ ] VBUS_SENSE
VCC18 |3 N4 | EXT_RST# veets s 34| _JEXT_RST#
PWR3# (4 " PWR3# |4 331 GND
OVC3# 5 N C33 oves# L5 32[_]VCC33
GND : : : _: UP_DP GND |: 6 XR2241 4 31 :IUP_DP
ovea# |7 30| UP_DM ovcar 17 LQFP48 30[JUP_DM
PR 12. p 2l Ve PWR4# (8 20[Jveets
vects 2%/ REXT veeis ]9 281 REXT
XTAL((E)'[IJQ 220 P veess GND 10 27[1VCC33
Xt [iz- % :;Y«%OUT XTALouT {11 26| 1v8_0UT
e - AT T XANCT? 0 v w0 o0 g & & g 6N
Szrosggurozs TUooououuuUy
85555685588 fdscgcessaESs
= = S50 goesse
= =
Top View, TQFN48 Top View, LQFP48
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Pin Functions

Pin Number Pin Name Type Description
1 OVCo# | Downstream port 2 over current indicator, active low. If global over-current protection is selected by
connecting PWR4# to ground, this pin is unused and should be tied to ground.
Power enable for port 2 downstream device. Asserted if OVC2# input is asserted in individual power
2 PWR2# O mode or XR22414 is not configured. Unused when ganged power control mode is selected by
connecting PWR4# to ground.
3 VCC18 PWR | 1.8V power input
Power enable for port 3 downstream device. Asserted if OVC3# input is asserted in individual power
4 PWR3# (6] mode or XR22414 is not configured. Unused when ganged power control mode is selected by
connecting PWR4# to ground.
5 oVC3# | Downstream port 3 over current indicator, active low. If global over-current protection is selected by
connecting PWRA4# to ground, this pin is unused and shgpld bei’ed to ground.
L/ v v
6 GND Ground \"0\ )
7 OVCa# | Downstream port 4 over current indicator, active | f g&?l over-current protection is selected by
connecting PWRA4# to ground, this pin is unuse‘cfx ds be tied to ground.
Power enable for port 4 downstream device. ert ?OVC4# input is asserted in individual power
8 PWR4# I/0 | mode or XR22414 is not configured. If co ed ound, enables Ganged Power Control Mode and
Global Over-Current Protection mode. , P\
NI
9 VCC18 PWR | 1.8V power input (\ &
10 GND PWR | Ground & (\Q
11 XTALOUT O | 12MHz crystal feedback outgg’\ 0\ %\
12 XTALIN | 12MHz 50 ppm crystal iréf'wit Iv \::ltance rating of 16-20pF. An external 3.3V clock may be
used instead on XTA T&L T unconnected.
AN\
13 VCC33 PWR | 3.3V powerinput () Q ‘Q
14 DM4 I/O | Downstream psrlQ USR& d#’
15 DP4 110 Downstrear\Qrt 4 @B D&ta
N £9.
- Y
16 GND PWR | Ground (}' A 0
17 DM3 Vo w@éav}on @38 D- data
18 DP3 I/0 éwn% p‘rSUSB D+ data
19 VCC33 PY!(\R\Q; 3. 3}59?w§\5%
20 DM2 Yo ns&am port 2 USB D- data
N\
21 DP2 110 Doyv&tream port 2 USB D+ data
22 GND PWR | Ground
23 DM1 I/0 Downstream port 1 USB D- data
24 DP1 I/0 Downstream port 1 USB D+ data
25 GND PWR | Ground
26 1V8_OUT PWR 1.8V power output fro_m |nt_er_na| 3.3V to 1.8V regulator, may be used to power VCC18 power inputs.
Must be decoupled with minimum of 10uF
27 VCC33 PWR | 3.3V power input
28 REXT | External bias resistor. Connect 2.7kOhm 1% resistor from this pin to GND
29 VCCi18 PWR | 1.8V power input
30 UP_DM I/0 Upstream port USB D- data
31 UP_DP I/0 Upstream port USB D+ data
A~ REV1B 5/14
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Pin Number Pin Name Type Description
32 VCC33 PWR | 3.3V power input
33 GND PWR | Ground
34 EXT_RST# | External reset input, active low. Must be asserted for a minimum of 10uS.
35 VBUS_SENSE | Connect to VBUS from USB host. In self-powered mode, indicates presence of host VBUS power.
36 BUS_PWR# | Bus power |nd.|orf1t<‘)r, active low. For bus powered mode, connect to ground. For self powered mode,
connect to logic ‘1°.
37 REG._EN# | é—\c\:;{)/e low enable of internal 5V to 3.3V regulator. Connect to logic ‘1’ when XR22414 is powered by
a8 VCC5 PWR 5V power to internal 5V to 3.3V regulator. When XR22414 is powered by 3.3V, VCC5 should not be
connected to 5V, and REG_EN# should be tied to logic ‘1°.
3.3V power output from internal 5V to 3.3V regulator, Kn be Léd to power VCC33 power inputs if
39 3V3_0OUT PWR | enabled by REG_EN# pin. Must be decoupled with ur{ 10 uF. Leave unconnected if XR22414
is powered by external 3.3V. \
40 TEST | Test mode enable. Tie to ground for normal dﬂ& op}@lon.
L
41 VCC33 PWR | 3.3V power input Qv v
3V p P Q& A‘\}
42 LED_CTL I/0 LED hub active indicator. May also b @d ir}\@junction with port status LEDs. Refer to Figure 4.
Port 1 LED Indicator. Max source ¢ nt SnQVMay be used in conjunction with LED_CTL pin. Refer to
43 LED1 I/0 ) - :
Figure 4. Connecting LED1 to gr downstream port 1 as non-removable device.
Port 2 LED Indicator. Max s r&cur 3 ay be used in conjunction with LED_CTL pin. Refer to
44 LED2 I/0 ) -
Figure 4. Connecting LED2 wnstream port 2 as non-removable device.
45 LED3 /o Port 3 LED Indicator. Ma mA. May be used in conjunction with LED_CTL pin. Refer to
Figure 4. Connecting k@s to &a,rks downstream port 3 as non-removable device.
Port 4 LED Indlcat ax \lge nt 3mA. May be used in conjunction with LED_CTL pin. Refer to
46 LED4 I/0 :
Figure 4. Conne d marks downstream port 4 as non-removable device.
Power enable% am device in individual power mode. Asserted if OVC1# input is
47 PWR1# O asserted i |du r gI | power mode or XR22414 is not configured. Used as global power control
pin if ga \povﬁ con};o ode is selected by connecting PWR4# to ground.
current indicator in individual current-sensing mode, active low. If PWR4# is
48 OVC1# |
t|ed oun s a global over-current sense input.
49 CPad PWR A@we‘c;t\&f:ltl @ﬂage center pad to PCB ground plane with thermal vias.
NOTE:

Type: | = Input, O = Output, I/O

N o )
= Input/Out GW wer, = Open-Drain.
SN

O

N

N\
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Functional Block Diagram
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Applications Information

Functional Description

The XR22414 hub has a multiple transaction translator architecture that provides one transaction translator (TT) for each
of the downstream USB ports. The transaction translators allow the USB 2.0 hub to take incoming high speed packets from
the USB host on the upstream port and translate these commands, if necessary to full or low speed devices on any of the
4 downstream ports. The MTT architecture allows for higher bandwidth as the 4 individual ports are not constrained by a
shared resource.

USB Interface
The hub function of the XR22414 supports one configuration and utilizes the following USB endpoints:

m Control endpoint
m Status change endpoint

The XR22414 hub may be configured for bus powered mode with a maximum power of 500mA or self-powered mode by
connecting the BUS_PWR# pin to the appropriate logic state. In bus powered fhodesdownstream ports are limited to low
power (100mA or less). When self-powered, downstream devices can draw up,to 580mA on each of the four ports.

USB Vendor ID
Exar’s USB vendor ID is 0x04E2.

USB Product ID
Exar's USB hub product ID is 0x0414.

Device Reset

The XR22414 has both an automatic power-up reset and an-externahhardware pin reset. Strapping option for ganged power
enables and global over-current sensing are selected by tying the PWR4# pin to logic ‘0’. This pin is sampled at device reset
and the resulting option selected is set.

USB Suspend

All USB peripheral devices must support the USB-suspend mode in bus powered mode. Per USB standard, the XR22414
device will begin to enter the suspend state if it does not detect any activity, (including Start of Frame or SOF packets) on
its USB data lines for 3ms. The peripheral device must then‘reduce power consumption from VBUS power within the next 7
ms to the allowed limit of 2.5mA for the suspended’state, Note that in this context, the “device” is all circuitry (including the
XR22414) that draws power from the host\WBUS." Each attached downstream port is also allowed an additional 2.5mA of
suspend current. If no devices are connéected.fo the-XR22414 downstream ports, the USB host will suspend the hub.

Individual vs. Ganged Power Controhand\Global Over-current protection mode

Ganged power control mode is epabled‘WhemPWR4+# is tied to ground. In this mode only the PWR1# output pin is used
for power control and the remairling RWR# pins are unused and should be left unconnected. Global over-current protection
mode is also enabled when PWR4ifds tied to ground. In this mode only OVC1# input pin is used for current sensing and
the remaining OVC# pins should be connected to ground. Figure 1 depicts ganged power control / global over-current
protection. Figure 2 depicts individual mode power and over-current modes for ports 1 and 2 (repeat for ports 3 and 4).

Polymeric PTC

5V
2A

OvCi#
OovVC2#
OVC3#

s OVCa#
MXL L
N— _
XR22414 To VB?SII
input of a
(RO downstream
PWR2# devices

PWR3#

PWR4# —AL

Figure 1: Ganged Power Control and Global Over-Current Protection Mode
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OVC1#

ovC2#

OVC3#

N OvCaH
MXL
—
XR22414

PWR1#

PWR2#

PWR3#

PWRA#

3.3V

ENA OUTA
FLGA IN
FLGB XRP2528 GND
ENB ouTB

o

o

RSETA RSETB

To VBUS of
Port 1

To VBUS of
Port 2

Duplicate for
Port 3 and 4

Figure 2: Individual Power Control and Over-Gurrent\Protection Mode

USB Hub Drivers

All Operating Systems provide a native USB hub device driver forf,the XR22414 device to operate. No other device drivers

are necessary for the XR22414.

Regulated 3.3V Power Output

The XR22414 internal voltage regulator provides 3.3VDC eUtput ‘power'when the device is powered by 5V input. The 3.3V

output can be utilized by other circuitry. Refer to Electrical Characteristics on page 3 for maximum power capability.

Downstream Port LED Indicators

Four port indicator (LED1 - LED4) pins, provide status ofséonnection of downstream devices. Ports with permanently
connected devices should ground their respective port'kED.indicator. Ports using LED indicators may configure status LEDs
in a number of configurations in conjunction with the LEDACTL pin. Figure 3 and Figure 4 show alternate configurations for
LED status indicators. Green / amber LEDg jn Fidure 4 'are implemented per USB hub specification USB 2.0 spec, chapter

11.

S LED1

p

LED2
~

MXL

—
XR22414

LED4

LED_CTL

-

—

Port 1 device is
non-removable

Port 2-4 devices are
removable but port LED

status is disabled

Port status LED
indicators disabled

Figure 3: Port status LED indicators disabled
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LED1 Port 1 enabled but does not use port status indicator
% Green
LED2 W Port 2 and 4 devices
e, |7 RO |,
MRS ——l_— % Green nglagg?&s
= — specification
LED4 i
LED_CTL < Amber
470
Hub active indicator (optional) 6
N Green \‘,&@&0
| & &
= Q,b 4
Figure 4: Port status LED indicators le al LED mode
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Mechanical Dimensions

TQFN-48
[0 S[oa0[c] 2x - @
A
36 25 @ PS 3
— Jouuuouooooyg_J -
37 24 g —]37
1 —
| E= =
=
PINI ID AREA — -
« — —
— u = —
1 —
1 —
— HIN1 FIDUCIAL -
1 —
48 13 1301 148
| NP ninnnnon
=) 1 12 12,0 u 1
o
g Bl - [$[07@[c[AT3]
< TOP VIEW SIDE VIEW 1
//10.10(C
2 <
M\o.08]C
SEATING PLANE
SIDE MIEW 2
DIMENSION
(MM>
SYMBOL
MIN. | NOM. | MAX.
A 070 | 075 | 080
Al 0 002 | 005
A3 0.203 REF
b 015 | 020 | 025
D 590 | 600 | 610
D2 | 440 | 450 | 460
E 590 | 600 | 610
E2 | 440 | 450 | 460
e] 0.40 BSC
L 030 | 040 [ o050
TERMINAL DETAILS
- ALL DIMENSIONS ARE IN MILLIMETERS.
~ DIMENSIONS AND TOLERANCE PER JEDEC MO-220.
Drawing No.: POD-00000101
Revision: C
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Recommended Land Pattern and Stencil
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Mechanical Dimensions

LQFP-48
- D
D1
“ ,
HOAAAMAAARAT F A
// T \\ A R2
[ ’r’"\ | | \
] \\‘,/ 1 o | ET
] | o
o ! — 82
= =
o e
| ;
o] ! —
o | T % [\
1 TN |
- O I == M =
o i SO | == ’\ S \ GAUGE PLANE
N\ . Vi O =
HHHHHHHOHHEE | 0®o° st
TOP VIEW ’\0 ®® DETAILA
N
O
DATUM PLANE J L \
/ DETAIL A
N[0 10MM] ) \ ~P
SEATING PLANE Qb
O S
A sy
DIMENSICN IN MM \o Q 0&
SNBOL P T o mx,) \Q' Q
g
T I T N (HEFHH A T
A | 135 | 1400\TH8 (*/) QO — I
Al b 017 [} — — .
e nicar O = ¢
e | _@oisp - | A0 £ — =
) 90D @ o — —] c
D1 7 C | — — — €
E 4. Ic — — e)
E1 7.00 mé — — <
L [o045 [ oeo | ors 45 — — o0
1.00 REF.
o MO0 00 1
SRR 5 IO EUT
s | ¢ |35 | 7 L L
o | ©
L7 L 5 0.36mm —=t1=—0.50mm
a3 | 1|2 [y
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Ordering Information(®

Part Number Operating Temperature Range Lead-Free Package Packaging Method
XR22414CL48TR-F 0°C to +70°C Yest 48-pin TQFN Reel
es
XR22414CV48TR-F 0°C to +70°C 48-pin LQFP Reel

XR22414CL48EVB XR22414 48-pin TQFN Evaluation Board
XR22414CV48EVB XR22414 48-pin LQFP Evaluation Board
NOTE:

1. Refer to www.exar.com/XR22414 for most up-to-date Ordering Information.
2. Visit www.exar.com for additional information on Environmental Rating.

Revision History

Revision Description
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The content of this document is furnished for informational use only, is subject to change without notice, and should not be construed as a commitment by MaxLinear, Inc.. MaxLinear, Inc. assumes
no responsibility or liability for any errors or inaccuracies that may appear in the informational content contained in this guide. Complying with all applicable copyright laws is the responsibility of the
user. Without limiting the rights under copyright, no part of this document may be reproduced into, stored in, or introduced into a retrieval system, or transmitted in any form or by any means (electronic,
mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of MaxLinear, Inc.

Maxlinear, Inc. does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reasonably be expected to cause failure of the life support
system or to significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless MaxLinear, Inc. receives, in writing, assurances to its satisfaction that: (a) the
risk of injury or damage has been minimized; (b) the user assumes all such risks; (c) potential liability of MaxLinear, Inc. is adequately protected under the circumstances.

MaxLinear, Inc. may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written
license agreement from MaxLinear, Inc., the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

Company and product names may be registered trademarks or trademarks of the respective owners with which they are associated.
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