DATA SHEET

MOS INTEGRATED CIRCUIT

:(ENESAS/

1PD720114

ECOUSB™ Series
USE 2.0 HUB CONTROLLER

The (PD7T20114 ks & USE 2.0 hub device that complies with the Universal Seral Bus (USE) Specification Revision
2.0 and works up 1o 480 Mbps. USE 2.0 compliant transcedvers are integrated for upstream and all downstream porns.
The xPDOT20114 works backward compatible either when any one of the downstream ports is connected o a USE 1.1
compliant device, or when the upstream port is connected to a USB 1.1 compliant host.

Detalled funetion deseriptions are provided in the following user's manual. Be sure to read the manual before designing.
APDT20114 User's Manual: R19UHO0TEE

FEATURES

= Compliant with Universal Serial Bus Specification Revision 2.0 (Data Rate 1.5/M12/480 Mbps)

= High-speed or full-speed packet protocol seguencer for Endpoint 01

= 4 (Max.) downstream facing pors

= Low power consumption (10 @A when hub in idie status, 149 ma when all parts run in HS mode)

= All downstream facing ports can handle high-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5
Mbps) fransaction.

= Supports split transaction to handle full-speed and low-speed transaction on downstream facing ports when
Hulb controllier is working in high-speed mode.

= One Transaction Translator par Hub and suppons four non-periodic buffars

= Supports self-powered and bus-powered mode

= Supports individual or global over-current detection and individesl or ganged power control

= Supports downstream port status with LED

= Supports non-removable devices by VO pin configuration

= Support Energy Star for PC peripheral system

= On chip Rpu, Rpd resistors and regulator (for core logic)

= Use 30 MHz crystal

= 3.3V power supply

ORDERING INFORMATION

Part Murnber Package Remark
MPDT20114GA-BEU-A 48-pin plastic TOFP (Fine pitch) (7= 7) Lead-free product
MPDT20114GA-YEL-A 48-pin plastic TOFF (Fine pitch) (7 = 7) Lead-free product

<Az @PDT20114GA-YEL-AT 48-pin plastic TQFP (Fine pitch) (7 = 7) Lead-free product
MPDT20114K8-4E4-4 40-pin plastic QFM (& = &) Lead-free product
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: Generates all chocks of Hub.
: Translates the high-speed transactions (split transactiona) for fulllow-speed device

to fulllow-speed transactions. ALL_TT buffers the data transfer from edther
upsiream of downstream direction. For OUT transaction, ALL_TT buffers data from
upstream port and sends it owt to the downstream facing ports after speed
conversion from high-speed fo fulllow-speed. For IM transaction, ALL_TT butfers
data from downstream poris and sends it out to the upstream facing pors after
speed conversion from fulllow-speed to high-speed.

: Data & cock recovery circult
: Downstream Port Controller handles Port Reset, Enable, Disable, Suspend and

Resumea

: Dowwnstream transcebver supports high-speed (480 Mbps), full-speed (12 Mbps), and

low-speed (1.5 Mbps) transaction

: Endpoint O conbroller
: Endpoint 1 controlisr
: Manages hub's synchronization by wsing micro-SO0F which i3 received at upstream

port, amd generaies SOF packet when fulllow-speed device s aftached 1o
downstream facing port.

. Fulllow-speed repeater is enabled when the «PD7T20114 are worked at full-speed

made

: Oscillator Block

: On chip 2.5V regulator
. Serializer and Desaralizer
: Serial Intarface Engine (SIE) controls USB2.0 and 1.1 protocol sequencer.

: Upetream Transceiver suppors high-speed (480 Mbps), fullspeed (12 Mbps)

transaction

: Upstream Port Controller handles Suspend and Resume
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1. PIN INFORMATION

Pin Mo, Fin Mame Pin Mo, Pini Mame Pin Mo. Pin Mame Pin MHa. Pin Mame
1 WinnesnuT 13 BUS_B 26 DM ar SYSASTE
2 Vssnon 14 TEST 25 DP1 k"] PPB4
] LEDd 18 RREF ) Vas 3a CEB4
4 LED3 16 AVzs{F) 28 Dihg2 40 PPBE3
& LED2 17 AV Fac] DpP2 41 CSE3
& LED1 18 AVss a0 W ocas 42 Vas
T GREEM 19 AV n w] ¥ 43 PPBE2
B AMBER 20 Wi xr DPa 44 CEB2
] Viooas | DU k) Wores 45 PPBE1
10 X1 22 oPU k= Dk 46 CEB1
11 w2 23 Vas 5 DP4 47 VELUSKM
12 ‘Wooas 24 Wooas ] Was 48 Woreanin

Aemark AVss{R) should be used to connect RAEF through 1 % precision reference resistor of 2.43 kL

Pin Hame W Buffer Type Active Funcian
Leved

i I 2.5 VW inpul 30 MHz Crysial ascillsor in

2 o 2.8 W outpul 30 MiHz Crysial ascillxior out

SYSASTE I 3.3 W Schmnitt mpaul Low Asynchronous chip hardwans resed

DP{d:1}) M) USE D+ sigral B0 USE's downsiream facing port D+ sigral

Dikd:1) L] USE D= sigral B0 USE's downsiream facing port D= sigral

oPU ] USE D+ sigral B0 UESE"s upsiream facing part D+ signal

Dl o USE D= sigral kD USE's upstream facing part D= signal

BUS_B | 2.3 W Bchmitt mpaut Power mode salect

RREF A Oy Armlog Aelerence resisior connaction

CS5E1 | &\ wlerant Schmilt input Low Porl's owvar-cunment stabus input.

CSE{4-2) | 2.3V Bchmitt npaut Low Porl's owar-cunrent status input

PPB{a:1) (] 33V oulpart Finput Law Port's poweer supply cantral cutput ar hub
canfigurasion inpul

VBELUSM | & oleram Schmilt input Upstraam Yaus monilos

AMBER o 3.3 output [ input Amber colored LED cantrol cutpul ar part
indicator select

GREEM o 1AV autou Green colared LED conbrall autpud or port
indicator sedecl

LED{4:1) o 2.3V autpunt [ input Law LED irdicator cutput show downstneam pan
stabug or AemovablaMon-removable select

TEST | 2.3 W Schmitt inpat Teast signal

Woossour On chip 2.6 W reguiator oulput, it must have a
22 oF (or greater) capacilor o Vaseeo

Worea A3V Voo

Wiresnis 3.3V Vioodar on chip 2.8 V regulator input, # must
hawe a 4.7 uF [ or greater) capacitor to Vssees

Wores 2.6 ¥ Voo, These pins must be supplied fram
‘WoossowT, autpul from imernal regulatar

Ao 2.5 W Voo for analog circuit

Was Wss

“Wasreg On chip 2.5 ¥ regulator Vas

A5 Vs for analog circut

Avss{H) a5 Jor rederence resisior, Connect bo Avss.

Remark “5 V tolerani® means that the bufier is 3 V butfer with 5 V tolerant droult




2.2 Terminology

2. ELECTRICAL SPECIFICATIONS T Uned in Abmofsbs Sevires falings

Parameter Symbal Meaning
21  Buffer List Power supply voltage Voo, Indicates woltage range within which damage or reduced reliabdity will nod
+ 25V Oscillator interface Voomsen, | result when power is applied fo 2 Voo pin.
x1, K2 Input voltage Wi Indicates voltage range within which damage ar reduced neliabdity will nod
* 5V tolerant Schmitt input buffer resull when poaer s applisd toan input pin.
CSB1, VBUSM Output voltage Vo Indicates voltage range within which damage or reduced reliabiity will not
* 33 Schmitt input bulier resull when power iz applied to an output pin.
CSBi(4:2),BUS_B, SYSRSTE, TEST Outpud cusriend las Indicates ab=alute iolerance values for OC curent 10 prevent damage aor
* 33V io =12 mA output buffer reduced refishility when curenl flaws out of or inle an output pin.
GREEN Operaling lemperature Ta Indicaies the ambiant lemperature range for nermal logic cperations.
* 33Vinput and 3.3V lo = 3 mA cutput butfer Storage lemperature Tea Indicates the element mperature range within which damage or reduced
PPB{4:1), LEDY4:1) refiability will nol resull while no voltage or curent are applied ba the device.
* 33 Vinput and lew = 12 mA output bufier
AMEER Terms Used in Recommended Operating Range
= LUSB2.0 interface -
Parsmeter Symbal Mesning
DPU, DMU, DP(4:1), DM{4:1), RREF
Power supply voltage Voo, Indicates the voltage range far normal logic aperations to occur when Ves = 0
Voozaic W,
Above, 5 V© refers to a 3 'V input buffer that s 5 V tolerant (has 5 V maximum input voltage). Therefore, it is
High-leved input voltape Wi Indicates the voltage, applied o $he input pins of the device, which indicates

possible to have & 5 V connection for an exdermal bus.
the high level siate for nommal operation of the input buffer.

* If & voltapge that is squal bo ar greater than the Fdin” valwe = applied, the
input voltage is guaranissd as high leved valtage.

Low-lewel input waltage Vi Indicaies the voltage, applied o $he input ping of the device, which indicates

the law leved state for normal aperation of the input buffer.

* If a vollage thal is equal fo or bess than the “Max." value & appled, the
input voltage is guaranised as iow leved valtage.

Hy=sieresis vohage Ve Indicates the difierential bebyeen the positive irigger voltage and the negative
trigger vollage.
Ingut rise lime tr Indicaies allowable inpul rise lime to inpul signal ansition tme fram

0.1 x Voo to 0.8 x Voo

Input fall Bme ] Indicaies sliowabls inpudt fall @me b0 inpul sigral fransiion time from
0.8 % Voo o 0.1 = Voo,




Control Pin Block

DC Characteristics (Voon = 3.14 to 3.46 V. Ta =0 1o +70 *C)

Terms Used in DC Characteristics

Farameder Symibod Cardition Min. Max. Urit _
Paramebar Symbal Meaaning
Odf-stabe culput leakage cument oz Wio = Voo, VWoms or Vas 210 f ) ) B - 3
T Odf-stabe output bsakage curent laz Indicates the current that flows inlo a 3-state output pin when i is in a high-
Dulpul short dircuit current ks =250 mé, impedance state and a voltags is appliesd bta the pin.
Law-level output current hoi Ouiput short carcuit currend bos Indicates the curment that fliows fram an oulput pin when # is shorbed o GO
A3V low-leved autput current (3 mia) Vo= 04Y 3 mh P
2.3V low-leved outpud cument (12 mik) Vew = 0.4V ia i Input lsakage current h ::n:m: the cument that flows into an input pin when a voltage is applied fa
pin.

High-lervesl artpan cunrsnt ksa

. Losw-devel output current boe Indicates the current that flows to the cutput pins when the rated low-level
3.3V high-leved autput curent (3 mi) Wi m 2.4 Y -1 i partput woltage is beirg applied.
A3V high-leved autput cument (12 Viam 24V -1z m High-leve output current fa Indicates the current that can flow out of an output pin in e high-level stae
) without reducing the oulput vollage below e speclied Veo (A negative
Inpul leakage curment ] cuwrent indicates curent lowing out af the ping)
3.3V bulfer Wi = Voo or Vas =10 ol
E.0Y bulfar Wi = Voo or Vas =10 ol

Note The output short circuit time ks measured &t one second or less and is tested with only one pin on the LSI.




2.3 Electrical Specifications

USE Interface Block
Absolute Maximum Ratings Parameder Symbal Conditions Min. Max, Uit
Parameter Symizal Carditien Fating Uit Culput pin impedance B Inciudes Fs resistor 405 405 0
Power supply voltage i =050 +4.6 v Temination voltage for upstream facing an a8 W
Inputfoutput voltage Vil port pullup (full-speed)
3.3 Virputfoutput valtage A0V s Vooa<IE Y =5 o +4 & W Input Levels for Low-full-speed:
Vi e o Vieman 4 1.0 High-level input valtage {drive) ™ 20 v
5 Vimpulfout valtage A0 V< Vima £ 55 W =0B A A v High-lenvel input valtge (oating) Vea 27 36 v
Wi Mo« Vioos + 3.0
Law-evel input voltage Wi 08 L
Oudpud currend I o= 3 md 10 md
loLe 12 Fd a0 i Differential input sensilivity o l{o+) = (o= 0.2 W
Operating tempemtre Ta D 1o +85 e Differantial comman mode range Wi Includes Y range 08 25 W
Shorage lsmperature L™ =E5 1o +150 *C Outpust Lewels for Low-ffull-speed:
i Fo af 14,25 ki o GND
Caution Product quality may suffer if the absolute maximum rating Is exceeded even momentarly for any Highvievel cupuit vaftage Vi 8 16 hd
parameters. That is, the absolute maximum ratings are rated values at which the product is on the Low-ievel cutput voltage Vi Po of 1.425 kil bo 26V o0 03 v
verge of suffering physical damage, and therefore the product must be used under conditions SE1 s o L
that ensure that the absolute maximum ratings are not exceeded. Ouilput signal crossover point voltags Ve 13 20 W
The ratings and conditions indicated for DC characteristics and AC characteristics represent the Wit Lavels for High-apasd:
guality assurance range during normal operation.
High-speed squelch detection threshold | Viesa 100 160 my
{differarial signal)
Recommended Operating Ranges - - -
- - Highrspeed discormed! detection Visnsn B26 625 my
Parameier Symbal Conditian Rin. Typ. Max. Unit threshald {derential signal
Operating woltage Woces, Voneess A3V for Vooa pins a4 330 348 W Hi eed data signaling common Vieou 50 +500 v
High-leved input voltage Vi mode valtage range
3.3 v Highrlevel input valtage 20 Wiooaa High-speed diflersntial inpul signaling See Figure 2-4.
5.0V Highlevel input vallage 20 55 lorals
Lonw-lewel input valiage Wi Ouiput Levels for High-speed:
2.3V Low-evel input vollage a 0.8 Highr-speed idle staie LU= =10.0 +10 il
B0V Lowdevel input I.'D"BgE a 1] Hiy'l'ﬁpﬂﬂﬂdiu :-ig'lalng |"l3h W 360 440 my
Hysteresis voltage Wi Highrspeed data signaling low WViesnw =10.0 +10 my
BY Hy’:-b!l!!i! m?! 0.3 15 Chirp J level {diflerent ﬂ;‘lﬂ:l Wisarea Fyili] 1100 my
A3V Hysteresis vollage o2 10 W Chirp K level [different signal) VisarPn =500 =50 my
Input ise time far SYSRSTE " 10 meE
Input Ase lime I
Moemal buffar i} 20 n=
Sehiratl buffer i} 10 e
Ingut fall trme Is
Moemal buffar i} 20 n=
Sehiratl buffer i} 10 e




