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RAM /\A \ EPC2_V2 N PHY v2
CPU Core 4 Kbytesx2 \ ) USB Bus
(V30M2) | . Y
ROM 11
/\ 8 Kbyte: DCC
Bus Bridge ] II
2 ® 2 (— IDEC_v2 < —————"> IDEBus
ol AR DMAC 2
S N1V e
. AN arIo
GPIO
] L N A A - (:} or
INTC K— 8F— \ y Timer FSIO
@
\/ iy FSIO
\/C:C P10 ﬁL
I O E
@ Direct Bus Ext. Bus (Data 8-bit Bus) or PIO | Sorta
Direct Command Bus
V30MZ : CISC CPU core
RAM : 8-Kbyte work RAM for firmware
ROM : 8-Kbyte ROM for built-in firmware

PHY_V2  :USB2.0 transceiver with serial interface engine
EPC V2 : Endpoint controller

IDEC_V2 :IDE controller

DCC : ATA direct command controller

Bus Bridge : Internal / external bus controller and DMA controller

INTC : Interrupt controller (82C59 like)
GPIO : General purpose 8-bit I/O controller
PIO : Multipurpose 14-bit I/O controller
FSIO : Flexible serial 1/0
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1 Vbp2s 26 Vss 51 Vbp2s 76 Vss
2 Vops33 27 IDEIOWB 52 Vobs33 77 DPC
3 XIN 28 IDEDRQ 53 GPIO7 78 SDA
4 XOouT 29 IDED15 54 GPIO6 79 SCL
5 Vss 30 IDEDO 55 GPIO5 80 TEST2
6 RESETB 31 Vbb33 56 GPI0O4 81 Vbp25
7 Vops33 32 IDED14 57 GPIO3 82 RPU
8 IRQO 33 IDED1 58 GPIO2 83 Vbp25
9 MDO 34 IDED13 59 GPIO1 84 Vss
10 MD1 35 IDED2 60 Vss 85 RSDP
11 IDECS1B 36 Vbb2s 61 GPIOO0 86 DP
12 IDECS0B 37 Vss 62 PIO15 87 Vop33
13 IDEA2 38 IDED12 63 PIO14 88 DM
14 IDEAO 39 IDED3 64 DCC 89 RSDM
15 IDEA1 40 IDED11 65 DV1 90 Vss
16 Vss 41 IDED4 66 DVO 91 AVbb2s
17 IDEINT 42 IDED10 67 Vss 92 AVss
18 IDEDAKB 43 Vob33 68 SPD 93 RREF
19 IDEIORDY 44 IDED5 69 CLC 94 AVss(R)
20 IDEIORB 45 IDED9 70 PWR 95 AVbb2s
21 TESTO 46 IDED6 71 CMB_BSY 96 AVss
22 TEST1 47 IDED8 72 PIO5 97 Vop25
23 TEST3 48 IDED7 73 CMB_STATE 98 VBUS
24 Vops33 49 IDERSTB 74 Vobs33 99 SMC
25 Vbp2s 50 Vss 75 Vbp2s 100 | Vss
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(1/2)
god ood gooooboo oogoo d O
gooog
XIN | 25v0O0O goooooooooboooobooooonog
XOouT ) 25v00 ooooo
RESETB | 3.3V Schmittd O Low goooooooo
MD(1:0) | 3.3vOoO oooooo
IDECS(1:0)B O (/O) | 5V tolerantO O Low IDEDOOODODOODOOOOO
IDEA(2:0) O (I/0) | 5V tolerant0 O IDEDOOODOOO
IDEINT I (I/0) 5V tolerantO O High IDEDO0OO0O0OOOCOO0ODOOOO0ODOOOODOO
IDEDAKB O (/0) | 5V tolerantO O Low IDEDMAO O OOOO
IDEIORDY I (/0) 5V tolerantO O High IDElIOODOO0OO0OOQ
IDEIORB O (I/0) | 5V tolerantO O Low IDEIOODOO0O0OO0OOOOO
IDEIOWB O (/O) | 5V tolerantO O Low IDElIODO0O0OOoOoOooO
IDEDRQ I (/0) 5V tolerantD O High IDEDMADO0O0O0OO0OOOOOOOOO
IDED(15:0) I/0 5V tolerant0 O O IDEDDOODODOO
IDERSTB O (/0) | 5V tolerantO O Low IDEO0OO00OO0DO0OO0OO0OOOOO
DCC 1 (1/0) 3.3vOO IDEDO0OOO0ODOOCO0ODOOOO0
DV(1:0) 1 (1/0) 3.3vOoO 0oooooooo
CLC 1 (1/0) 3.3vOoO goooooooooooo
PWR 1 (1/0) 3.3vOoOo goOooooobooboooobooooogo
CMB_BSY O (/0) | 3.3vODO OOoIbEDOOOOO
CMB_STATE 1 (1/0) 3.3vOoO O0OO0IDEDDOOOOOO
DPC O (I/0) 3.3vOoO IDEDO0OCOOO0ODOCOOO00
SDA 110 3.3vooo OOooOoROMOOOODO
SCL I/0 33vOoOoad goooroMOOOGOoGOoO
VBUS | 5V Schmittd O ° vVBUSO OOOO
DP I/10 USB high speed D+ 1/O USB high speed D+ 0O O
DM 1/0 USB high speed D- I/O USB high speed D- 0O O
RSDP (0] USB full speed D+ O USB full speed D+ 0O O
RSDM ) USB full speed D- O USB full speed D- 0 O
RPU A USB pull-up control usB1.5kQi00O0O0O0OOOO
RREF A Analog gopoooooo
SPD 1 (1/0) 3.3voO NECOOOOO
SMC | 3.3vOoOo gooooooooogoo
TEST(3:0) | 3.3vOoO gooooooooog
GPIO(7:0) 1/0 3.3V SchmittO 0 O goiooooooooogooooo
PIO(15:14) I/10 33vOoOoad io0o0o0o0o0o0oooooog
PI105 1/0 3.3V SchmittO 0 O io00ooooooooooo
IRQO | 3.3V Schmittd O High goo0o0oooooooooooooo

0 vBUSODOOVBUSOODODOOOOOODOOODOOODOODOOODOOOOOODDO Vopss, VobzsO AVopzs[ Vss
goooooooboo0o0ooOOoOoboOO0oo0oOoDOoOooOoOoOoOoOoDoOobboOoooDovBUSOODOODDOO

gos3ovooooooDooooooooo
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AVop2s oobooooo25V Vo
Vbp2s 2.5V Voo
Vb33 3.3V Voo
AVss 0000000 Vss
Vss Vss

00 1. “Vtlerant'OOOS5VOOOOOO33VOOOOOOOOOO
2 pJgOoOooo“woyooooOooDooOoooOoooooOoOOoOobOOoOODOoOOODOOoOOOOOoOOoOO
gbobobooooobooboono
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USB-IDEC 000 0O O x#PD720130, USB Vendor ID, Product DO OO CO0OOOCOOOROMOOCOOOOOOO
goodogdguPD7201300 000000000000 000O0OOODOODOODOODOODOOOOODOODOOUSB-IDE
0000000000000 0D0O0DO0O0000D0O0OD00Db00ODO0OOOOhigh-speed capable bus powered system
00000o0oDoDooodOowuPDb7201300 0000000000000 00DOO00ODOOOOOO0ODDODODODOOO
00000000000 0000000000O0200IDEDODOODOOMOOIDEDODODOOOOOOOOODOOn
Jo0obOobOOoOooIbEDODODOODOOIDEDOOODOODOODOODOODOODOOODOODOODONPD720130000IDE

gbobobooooobooooboobobobo

uPD7201300 00 IDECOO00OOOOCOO0OOROMOOOOOODOOOOCOOOOOOOOOOOOOOOO
goooooOoooO00oDdoboooorOMOOOOOOOOOODOOOODOOOOODOOODDOOOOOOOO
ROMOOODOOOOOOROMOOOOOOODIDEDOODOOOODOODOOODO

21 gooorOMOOOOOOOOO

4 PD7201300 Vendor ID, Product IDOUSBO 0000000000000 O0O0OOOOROMOOOCOOCOOOO
gooorROMOOCODOOODOOOOOODDOOOOOODOODDOOOEXPINResetd OOEXxPinSetD 0O OOO
gboboboooobooooboobooboo

0201 DOOOROMOOODOOODO

goooooboo O | g O

1000 Flags goooooooooooo

1000 ExPinReset PWR, CLC, DCC, DV(1:0)0 O RESETU O O bit map0 O O 0O O

1000 ExPinSet PWR, CLC, DCC, DV(1:0)0 O SETO O O bitmap OO0 O O

1000 idVendor DeviceOOOOOODOOidVendorD O O OO

1000 idProduct DeviceDOOOOOOOidProductD OO OO

1000 bcdDevice DeviceO 0 000 0O 0O O bedDeviced 0 0 O O

1000 MaxPower Bus 00000000000 DODO Configuratond 00000 OOMaxPowerd OO 00O
1000 MaxPower Self 0000000O0OOoOoDDOO Configuratond 000000 O MaxPowerD O OO0
1000 binterfaceClass Interfacel 0 0 O 0O 0O O O binterfaceClassO 0 O 0O O

1000 binterfaceSubClass Interface O 0 0O 0 O O O binterfaceSubClassC O 0 0O O

1000 binterfaceProtocol Interfacel) 0 0 O 0O O O O binterfaceProtocol0 0 0 O O

1000 TxMode Reset UltraDMAG6O OO OIDED OO OOOORESETOOObitmap0 OO0 OO

1000 TxMode Set UltraDMAG6D OO OIDED OO OOOOSETOOObitmapO OO OO

32000 ManufactureString Manufacturerd Stringd 0 0 0 0 0 O

32000 ProductString ProductO String0 000000

32000 SerialString Device serial number(d String0 O 0000 O
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Vendor ID, Product IDOUSBO 00 0000000000000 OROMOOOO0O0O0O0O0OOUSB-IDEDOOOO
goooooOobDOogwPD7201300000000000000DOOOO0OODOODOOOOOOODDODODOOO
RN

0202 OQOODOOOO

000 o O
MD1 1

MDO 0

ScL ooooog M
SDA ooooo
DV1 “oooon
DVO “oooon
CLC “oooon
PWR “woooo
DCC ooooog "2
GPIO(7:0) “’oooon
PIO(14:15) “oooon
PIO5 “oooon
SPD ‘0000
TEST(3:0) “oooon
SMC “oooon
IRQO “’oooon

01 0O0O0OROMOOOOO2KOOODOOOODOSCLOOOO
gboboooogo
2. 0000OIDEDO0OOOOOOOOOOOOObecCoOOn
goboobooobooboobooboobobooooo
gbobobobooooooon

CMB_BSY,CMB_STATED 0000000 0O0O0O00OOUSB-IDEDOOODOOOOODOOOOOOOOOO200
IDEDCO0OOOO0M00IDEDODOODOOOOCODOIDEDODOOOOCOODDO«PD7201300 00 CMB_BSYO
CMB_STATEOIDECOODOOOCOCOOOODOOOOOCODOOODOOOOOCOODOOODOIDEDODODOOO
4PD7201300 0 00000000CMB_ BSYDOUOUOOOOCMB_STATED"L’ODO0OOODOOOOOOOOODOO
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23 oooOoRrROMOOOOOOOOOOOOOIDEDODOODOOOOO
goooooOooOoROMOOODOOOOODOOOODOIDEDOODOOOOODODOOODOOOOO

0203 DV1/DVO, CLC, PWRO O

No. | OOOOODOOO oooooao ATA/ATAPI oooorOMOOOO0OOO0OO0OOOOO
PWR CLC DV1 DVO
0 oooooo 7.5 MHz ooo 1 1 1 1
1 ATA 1 1 1 0
2 ATAPI 1 1 0 1
3 oo 1 1 0 0
4 60 MHz ooo 1 0 1 1
5 ATA 1 0 1 0
6 ATAPI 1 0 0 1
7 oo 1 0 0 0
8 ooooooo 60 MHz ooo 0 1 1 1
9 0000ATAO 0 1 1 0
10 0000ATAPIO 0 1 0 1
11 oo 0 1 0 0
12 ooo 0 0 1 1
13 ATA 0 0 1 0
14 ATAPI 0 0 0 1
15 oooo 0 0 0 0

OO No.0,3,4,7,8, 11012000000
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0204 DV1/DVO,DCCOO

g d DCC 0000ROM g O
DV1 DVO ooo oooooo oooo oobccoO
1 0 ATAO O ATA 0 ooo Ultra, Multi Word DMAO O OFF
0 oooo Ultra, Multi Word DMAO O OFF
0 god Ultra, Multi Word DMAC 0 ON
1 ooo Ultra, Multi Word DMAO O ON
1 oooo Ultra, Multi Word DMAO O OFF
1 ooo Ultra, Multi Word DMAC O ON
0 1 ATAPIO O ATAPI 0 ooo Ultra DMAO O O O OFF
0 oooo Ultra DMAO O O O OFF
0 ooo Ultra, Multi Word DMAC O ON
1 ooo Ultra, Multi Word DMAC O ON
1 oooo Ultra DMAO O O O OFF
1 ooo Ultra, Multi Word DMAO O ON
0 0 oooo ATA 0 ooo Ultra, Multi Word DMAO O OFF
0 oooo Ultra, Multi Word DMAO O OFF
0 god Ultra, Multi Word DMAC 0 ON
1 ooo Ultra, Multi Word DMAO O ON
1 oooo Ultra, Multi Word DMAO O OFF
1 ooo Ultra, Multi Word DMAC O ON
ATAPI 0 ooo Ultra DMAO O O O OFF
0 oooo Ultra DMAO O O O OFF
0 ooo Ultra, Multi Word DMAC O ON
1 ooo Ultra, Multi Word DMAC O ON
1 oooo Ultra DMAO O O O OFF
1 ooo Ultra, Multi Word DMAO O ON

OO0 PIOModeO-400000OO0OO
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4PD7201300 020 0IDEDO0DOOCOOOMO0DOIDEC O O0DOCOOODOOOODOOOOOODOOODOO200IDE
gooooOoOooOmpEDO0OOOOOOOOODOOODOOOOODOOOODOOODOPD7201300 000000
O0OCMB_BSYOCMB_STATEDO O OOCOOCOOCOOOOUOOOOCOPWR=0OCLC=100OO0OO0OO0OOOOOOOO
CMB_BSYOCMB_STATED 00 O0OOOOOOOOOOO

0201 CMB_BSYO CMB_STATEOO IDEOOOOOOOOOO

uPD720130 OOIDECDODOOODOO

CMB_STATE >< IDE Bus Grant
CMB_BSY IDE Bus Request

0205 CMB_BSYO CMB_STATECOOOOO

o oo oo O a a

CMB_STATE IN 0 gooompeEOOOOOOOOOOOOOOOO0O0O0O0O0O0O0000

1 gooompECODOOOOOOOOOOOOOOOOOOOOOO0

CMB_BSY ouT 0 «PD7201300IDED 00 O0O0O0O0O0O0O0O0O0O0OOOOOOOOOODOO

1 uPD7201300IDED 0O O0O0O0O0O0O0O0DOOOOOOOOODOODODOO
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g0oo00oOo0o0OOo00oO0o0obOoO00Oo00obOOoOoOOooOoOOIbEDCDOODOOOIDEDDOOOODOOOOD
g00Oo0o0obooOooOO0oDoOePD720130 COODOOOOOOOOO

0202 IDEODOCOODOOOCOODO

‘ START }

gooocooo

OOIbEDDOODDODOODO
IDECOOCOODOOOOOODOODOO

CMB_STATE =17
Yes.

No.

CMB_BSY =1

CMB_STATE = 0?
Yes.

No.

uPD7201300 IDECD O OO
oobooooooo

CMB_BSY =0

HPD7201300 O
IDECOOOOOOOQOO

END
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uPD7201300 0 00000000O000DOO0OO0OO0OOO0OO0ODOOODOOOODOOODOOODOOOODOODOOO
gbobobooooon

0203 OoOODOOOO
alOOO0OOO0OOOOOO

Power OFF——@«— Vbus OFF

Vbus ON
Connect

Hardware Reset —»@Mode

Power = Preser

Bus Reset

FS CONNECT HS CONNECT

FS Enumeration

Power = Penum_rs

Set Configuration

HS Enumeration
Resume dlc

Power = Penum_Hs
Set Configuration Suspend

Resume
Suspend

Suspend
onfigure % uspend Configure —p——,
State .Resume Mode State Resume Mode
Power = Psenp Power = Psenp
Suspend Suspend
Resume Resume
FS Operation HS Operation
tate
Power = Prs B Power = Phs 8

ObOOODOOOODOOOOO

Power OFF ﬁ
—— — —  —={(Power OF

Power ON
Hardware Reset /Idle Mode\ isconnect \,  Vbus OFF
Power = Preser Mo Vbus ON
CMB_STATE=1 ~/ CMB_STATE =0 Conpoct

Bus Reset

IDE Bus
Release

Power = Pcomso

FS CONNECT HS CONNECT

Enumeration
State
Power = Penum_rs

Power = Penum Hs Resume

Set Configuration |  SusPend Set Configuration | Suspend
Suspend

Suspend

Vioge

Power = Pspnp

( Configured)
Resume

Suspend

Resume

Power = Psenp
Suspend

Resume

Resume

- HS Operation
FS Operation tate

Power = Prs s Power = PHs_s
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0204 DPCOUOOOOIDECDCOCOOOOODOO

oobooooboooooboog

Default Un-configured Configured Suspend Configured
DPC — N ooooo N\ ofoooo
OOOON Oooooooo Set gooooo gooooo
oooooooooooo Configuration

oOoooOoOooIbEDODOOOOCOODODPCOOODOOUODOOOOOODOOOODODOOODDO Configuredd
000O0oO000oOoOOoIbEDCOOODOOCOOOCOFFOODODOOODOOOODODODOOODOUSB suspendd 00000
OOIDEDCOOOOOODOOOFFOOODOODOOOOOOODOOOOUOODDODODOOOODOOUODDOOODDOO
gbooboobobooooog

02056 OOODOOOO

oDooooo
IDECOODOO
e — 3.3V IN ouT Power
1 PD720130 oooooot
Pull
Up P-chOO O OO
DPC ON
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goognd

3.1 gooooooo

25v000oooooon

XIN, XOUT
33voooooo

MD(1:0), TEST(3:0), SMC
33v00000000000

RESETB, IRQ0
33vODOOOOO0OOO0OO0DDOOR-typed

DCC, DV(1:0), SPD, CLC, PWR, CMB_STATE
33VIee=6mA30000000000

CMB_BSY, DPC
33Viee=3mA OOODOOOOODOOOODOOOODOOOODOR-typeld

GPIO(7:0), PIO5, SDA, SCL
33Viee=6mA 00 0000000000000 0OR-typel

PIO(15:14)
5v00000000000

VBUS
5VieL=6mA30 000000000

IDECS(1:0)B, IDEA(2:0), IDEDAKB, IDEIORB, IDEIOWB, IDERSTB
5Viee=6mA O000O0O0O0OOODOOOODODOOR-typeO

IDED(15:0), IDEINT, IDEIORDY, IDEDRQ
usBOOOOOOO

DP, DM, RSDP, RSDM, RREF, RPU

oo *“sv OosSvOoooooo33vooooooooooobsvooooooooooooooooooooo

go33vioooooooo
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oooo Vo goooooooooooopoOooOoOoOOOoOOOoOOoOoOoOoOOO
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O O oo O O
oooo Vos3, Vss=0VOOOOOOOOOOOOOOoooooooooo
Vob2s
oooooooooo ViH Lsiooooooo0oo0o0oo0oooo0ooo0oo0o0ooo0oobooooo
oooo
OMINOOOOOOOODOOOOOOOOOOO0OOOO0OOO0DOOOO0ODO0O0
oooooooooo Vie Lsiooo00oo00oo0o0o0o0o0o0o0oooO0oUooDOo0DoOoOoUoooUoo
oooo
OMAX.OOOOOODOOOODOOODOOOoUOoOoOooooooooooooooo
oooooooo VH oooooooooo0ooooooooooboooooo
ooooooooo tri LSID00000000000010%009%0%0000000000000000
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DCOOOOOoOoOonO
O O oo O O
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goooooooooooooOooOoOooooOoo0oobo0oOoDboOooooo
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3.3 goooo
gooogo
O O oo O O O O oo
oooo Vop33 3.3vOoOo 0o5004.6 \%
Vbp2s 25v00 0o05003.6 \Y
ooooo,5voooo Vi 3.0 VO Vooasd 3.6 V 00.5006.6 \
Vi< Voozsld 3.0 V
ooooo,33voooo Vi 3.0 VO VoossJ 3.6 V 0050046 \
Vi< Vopzzd 1.0 V
ooooo,25vo000 Vi 2.3 VO Vooas 2.7 V 0050036 \
Vi< Vop2sJ 0.9 V
oooo,5voo0o Vo 3.0 VO Vooasd 3.6 V 00.5006.6 \
Vo< Vooasd 3.0 V
oooo,33voooo Vo 3.0 VO Vooasd 3.6 V 0050046 \
Vo< Vopasd 1.0 V
oo0oo,25v0o000 Vo 2.3 VO VooasJ 2.7 V 0050036 \
Vo< Vop2s] 0.9 V
oooo,5voo0o lo loL = 6 mA 20 mA
oooo,33voooo lo loL =6 mA 20 mA
lo. =3 mA 10 mA
oooooo Ta ooovo O
oooo Tstg 0650 O 150 O

RN oodoooOo1O00opbooOo0o0OoooO00obOOoOoU0OoOoOoU0O0oDobOOOo0oOoOoO0oDoOoobooogooo
gbobooooooboboooobobobobobooboooboobbooobooooboooboob0obobo
gooooooobaonb

20000000000

4 PD720130025Vv033VvOi2000000000000DOOO0O0OOO00OO0ODOO0O0ODOOOOOODOOODOO
go0Oo020000000000DOOC000OOO00O0DOOO00DOO00O0ODOOuPD7201300VoR3sO O OOOOO
VoosOOOOOOOOOO00O0O0ODODOO0OOCOOOO0oooooooooooovwolooooooooooo
gobooooboooooboodOvoresUVopssD ODOOODODODOOOOOOODODODOODOOOODOOO
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\ —
gooooo
0 O oo O O MIN. TYP. MAX. oo
oooo Vb33 Voo 0 03.3VO DO 3.0 3.3 3.6 \Y
Vob2s Voozs[0 0 02.5V0O O 23 2.5 2.7 \%
Vop2s AVopesd 0 0 2.5Vv0O O 23 2.5 27 \Y
oooooooooo ViH
50v0000000ooO 2.0 55 \
33voooooooooo 2.0 Vb33 \%
25v0000000ooo 1.7 Vob2s \Y
oooooooooo Vi
50v0000000ooO 0 0.8 \
33viooooooooo 0 0.8 \Y
25v0000oo0oooo 0 0.7 \
oooooooo VH
5voo0o0ooooo 0.3 1.5 \
3viooooooo 0.2 1.0 \Y
ooooooooo tri
oooooo 0 200 ns
00o0oooooooo 0 10 ms
ooooooooo ti
oopoooo 0 200 ns
oooooooooo 0 10 ms
DCO O O Vop3s =3.003.6V, Vopzs =2.302.7V, TA=00 0700 O
ggooooodg
O O oo O O MIN. MAX. oo
oooooooa loz Vo = Vbp33, Vbbzs or Vss + 10 HA
oooooo los 0250 mA
oooooooooo loL
50v00o0ooOo0oooo VoL=04V 6.0 mA
33viooooooooo VoL=0.4V 6.0 mA
3.3viooooooooo VoL=04V 3.0 mA
oooooooooo lon
50v00o0ooOo0oooo Von=24V 020 mA
33viooooooooo Von=24V 06.0 mA
3.3viooooooooo Von=24V 03.0 mA
ooooooo 1
33voood Vi = Voo or Vss + 10 HA
5.0vi00oO0 Vi = Vop or Vss + 10 HA

0 ODOOoOoO0oDoo10oooowsig1ooooo
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g g oo g MIN. MAX. oo
Serial resistor between DP (DM) and RSDP | Rs 38.61 39.39 Q
(RSDM)
Output pin impedance ZHSDRV Includes Rs resistor 40.5 49.5 Q
Bus pull-up resistor on upstream facing port | Reu 1.5 kQ 5% consists of 1.485 1.515 Q

resistance of transistor and
pull-up resistor

Termination voltage for upstream facing | Vrterm 3.0 3.6 Vv
port pull-up
Input Levels for Full-speed:
High-level input voltage (drive) Vi 2.0 \Y
High-level input voltage (floating) Vinz 2.7 3.6
Low-level input voltage Vi 0.8 \%
Differential input sensitivity Vol | (D+) - (D-)] 0.2
Differential common mode range Vewm Includes Voi range 0.8 2.5
Output Levels for Full-speed:
High-level output voltage Vo R of 14.25 kQ to Vss 2.8 3.6 Vv
Low-level output voltage VoL RL of 1.425 kQ to 3.6 V 0.0 0.3 \%
SE1 Voske1 0.8 Vv
Output signal crossover point voltage Vcrs 1.3 2.0 \%
Input Levels for High-speed:
High-speed squelch detection threshold | Vhssa 100 150 mV
(differential signal)
High-speed disconnect detection threshold | Vhspsc 525 625 mV
(differential signal)
High-speed data signaling common mode | Vhscm -50 +500 mV
voltage range
High-speed differential input signaling level 03400
Output Levels for High-speed:
High-speed idle state Vhsol -10.0 +10.0 mV
High-speed data signaling high VHsoH 360 440 mV
High-speed data signaling low VHsoL -10.0 +10.0 mV
Chirp J level (differential signal) V/cHIRPY 700 1100 mV
Chirp K level (differential signal) VCHIRPK -900 -500 mV

0000000 S$16302JJ4V0DS
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0301 Differential Input Sensitivity Range for Low-/full-speed

Differential Input Voltage Range

Differential Output
Crossover
Voltage Range

l l
I 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 - 46

Input Voltage Range (V)

0302 Full-speed Buffer Vor/lon Characteristics for High-speed Capable Transceiver

Vop-3.3 Vbop—2.8 Vop—2.3 Vbop-1.8 Vop-1.3 Vopo-0.8 Vop-0.3 Vob

T T T T T T 0

-20

<

E

= -40

o

Min.
-60
Max

-80

Vourt (V)

0303 Full-speed Buffer VoL/loL Characteristics for High-speed Capable Transceiver

80
Max.
60
. Min.
£
= 40
5
o
20 -
0 L L L L L L
0 0.5 1 1.5 2 2.5 3

Vour (V)
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0304 Receiver Sensitivity for Transceiver at DP/DM

Level 1 +400 mV
Differential
Point 3 Point 4
Poi:nt1 Poiniz X oV X
! ] Differential
Pcl)ints Poirlﬁe
-400 mV
Diff tial
Level 2 ifferential
0% Unit Interval 100%

0305 Receiver Measurement Fixtures

T Test Supply Voltage
+

15.8 Q / 50 O
USB Vbus AVAVAY. Coax To 50 Q Inputs of a
Connector D+ — High Speed Differential
Nearest D- Oscilloscope, or 50 Q
. N 15.8 Q Outputs of a High Speed
Device Gnd 50 Q . .
/\/\/\/ O Coax Differential Data Generator
143 Q 143 Q
oogoo
g ] oo O g MIN. MAX. oo
gooo CiN Voo =0V, Ta =250 4 6 pF
oooo Cour fc =1 MHz 4 6 pF
gooog Cio gooocoooboovooo 4 6 pF

0000000 S$16302JJ4V0DS
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gogo

o10ooooooo

oo O | MAX. oo
V/bb25 Vb33 AVob2s
Penum-sus Un-configured state
gooooooogoo 57 3 10 mA
gooooobooogoo 23 4 10 mA
Pw-sus oooooog
gooooooogoo 110 22 10 mA
gpooooooogoo 113 13 10 mA
Pw_spp-sus Suspend stateld 10 235 5 uA

02000000000

oo O O MAX. oo
Vbp2s Vb33 AVbp2s
Penum-seLF Un-configured state(]
oooooooooo 85 5 10 mA
pooooooooo 60 5 10 mA
Pw-seLF oooooo
poooooooobo 120 25 10 mA
oooooooooo 113 13 10 mA
Pw_spPp-seLF Suspend statel] 50 5 5 mA
Pw_unp Unplug stated 87 3 10 mA
Pw_com 00000oooooooooo 90 5 10 mA
OmpECOOOOOODOODOO
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ACO 0O 0O Vopss =3.303.6V, Vob2s =2.302.7V, Ta=0007000
goooooooo

ad ] oo ad ] MIN. TYP. MAX. oo
gooooono fork oono 0 500 ppm 30 [0 500 ppm MHz

ood 0500 ppm 30 0 500 ppm MHz

gooboooooog touty 45 50 55 %

00 1. 0O00ODOOOOOOOOOOOx100ppmO0O0O
2 0O00OO0OO0OO0OO0ODOOOO0ODOOOOOOOODOOO0ODOCOOOODOOO0ODOOODOOOODOO

goooooooon

g ] oo O g MIN. MAX. oo
goooobOobooboo trst 2 us
usBOOOOOOOOOOOO

(1/2)

O g ‘ oo ‘ g ] MIN. MAX. oo
Full-speed Source Electrical Characteristics
Rise time (10% - 90%) tFr CL =50 pF, Rs =36 Q 4 20 ns
Fall time (90% - 10%) trF CL=50pF, Rs =36 Q 4 20 ns
Differential rise and fall time matching tFRFM (trr/tFF) 90 111.11 %
Full-speed data rate for device which are | troratHs Average bit rate 11.9940 12.0060 Mbps
high-speed capable
Frame interval tFRAME 0.9995 1.0005 ms
Consecutive frame interval jitter trFI No clock adjustment 42 ns
Source jitter total (including frequency
tolerance):
To next transition tous -3.5 +3.5 ns
For paired transitions tou2 -4.0 +4.0 ns
Source jitter for differential transition to | troeop -2 +5 ns
SEO transition
Receiver jitter:
To next transition tRr1 -18.5 +18.5 ns
For paired transitions tur2 -9 +9 ns
Source SEOQ interval of EOP treoPT 160 175 ns
Receiver SEO interval of EOP treoPR 82 ns
Width of SEO interval during differential | trst 14 ns

transition

0000000 S$16302JJ4V0DS
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(2/2)

O g ‘ oo ‘ g ] MIN. MAX. oo
High-speed Source Electrical Characteristics
Rise time (10% - 90%) tHsrR 500 ps
Fall time (90% - 10%) tHsF 500 ps
Driver waveform 03-e00
High-speed data rate tHSDRAT 479.760 480.240 Mbps
Microframe interval tHSFRAM 124.9375 125.0625 us
Consecutive microframe interval tHSRFI 4 Bit
difference high-spee times

d
Data source jitter 03600
Receiver jitter tolerance 03400
Device Event Timings
Time from internal power good to device | tsicatt 100 ms
pulling D+ beyond ViHz (min.) (signaling
attached)
Debounce interval provided by USB | tartos 100 ms
system software after attach
Inter-packet delay for full-speed tirp 2 Bit
times

Inter-packet delay for device response | trspipD1 6.5 Bit
w/detachable cable for full-speed times
High-speed detection start time from | tsca 2.5 us
suspend
Sample time for suspend vs reset tesr 100 875 us
Time to detect bus suspend state tspp 3.000 3.125 ms
Power down under suspend tsus 10 ms
Reversion time from suspend to | trus 1.333 us
high-speed
Drive Chirp K width teko 1 ms
Finish Chirp K assertion trca 7 ms
Start sequencing Chirp K-J-K-J-K-J tssc 100 us
Finish sequencing Chirp K-J trsc -500 -100 us
Detect sequencing Chirp K-J width tesi 2.5 us
Sample time for sequencing Chirp tscs 1 2.5 ms
Reversion time to high-speed trHA 500 us
High-speed detection start time tHos 2.5 3000 us
Reset completed time tors 10 ms

24
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IDEDODODOOOODOO0
PIOCO OO

O O 0o Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 oo
Cycle time (min.) to 600 383 240 180 120 ns
Address setup time (min.) t 70 50 30 30 25 ns
16 bits DIOR/DIOW pulse width (min.) t2 165 125 100 80 70 ns
8 bits DIOR/DIOW pulse width (min.) 290 290 290 80 70 ns
DIOR/DIOW recovery time (min.) toi - - - 70 25 ns
DIOW data setup time (min.) ts 60 45 30 30 20 ns
DIOW data hold time (min.) ta 30 20 15 10 10 ns
DIOR data setup time (min.) ts 50 35 20 20 20 ns
DIOR data hold time (min.) te 5 5 5 5 5 ns
DIOR 3-state delay time (max.) tez 30 30 30 30 30 ns
Address hold time (min.) to 20 15 10 10 10 ns
IORDY read data valid time (min.) ° tro 0 0 0 0 0 ns
IORDY setup time (min.) "~ ta 35 35 35 35 35 ns
IORDY pulse width (max.) ~ te 1250 1250 1250 1250 1250 ns
IORDY inactive to Hi-Z time (max.) " tc 5 5 5 5 5 ns

O IORDYOMode0-20 0000000000 OOMode3-40000000000

Multi Word DMAC O O

0 O oo Mode 0 Mode 1 Mode 2 oo
Cycle time (min.) to 480 150 120 ns
DIOR/DIOW pulse width (min.) to 215 80 70 ns
DIOR data access time (max.) te 150 60 50 ns
DIOR data hold time (min.) tr 5 5 5 ns
DIOR data setup time (min.) ter 100 30 20 ns
DIOW data setup time (min.) tow 100 30 20 ns
DIOW data hold time (min.) tH 20 15 10 ns
DMACK data setup time (min.) t 0 0 0 ns
DMACK data hold time (min.) t 20 5 5 ns
DIOR negate pulse width (min.) txr 50 50 25 ns
DIOW negate pulse width (min.) tkw 215 50 25 ns
DIOR-DMARQ delay time (max.) tLr 120 40 35 ns
DIOW-DMARQ delay time (max.) tLw 40 40 35 ns
DMACK 3-state delay time (max.) tz 20 25 25 ns
CS setup time (min.) tm 50 30 25 ns
CS hold time (min.) tN 15 10 10 ns
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Ultra DMAO O O

O O oo Mode 0 Mode 1 Mode 2 Mode 3 Mode 4 oo
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.| MIN. | MAX.| MIN. | MAX.

Average cycle time for 2 cycles tecve 240 - 160 - 120 - 90 - 60 - ns
Minimum cycle time for 2 cycles tecye 235 - 156 - 117 - 86 - 57 - ns
Cycle time for 1 cycle teve 114 - 75 - 55 - 39 - 25 - ns
Data setup time on receive side tos 15 - 10 - 7 - 7 - 5 - ns
Data hold time on receive side ton 5 - 5 - 5 - 5 - 5 - ns
Data setup time on transmit side tovs 70 - 48 - 34 - 20 - 6 - ns
Data hold time on transmit side tov 6 - 6 - 6 - 6 - 6 - ns
First STROBE time trs 0 | 230 0 |200]| O 170 0 130 | O 120 ns
Interlock time with limitation tu 0 150 0 150 0 150 0 100 0 100 ns
Minimum interlock time tmul 20 - 20 - 20 - 20 - 20 - ns
Interlock time without limitation tur 0 - 0 - 0 - 0 - 0 - ns
Output release time taz - 10 - 10 - 10 - 10 - 10 ns
Output delay time tzan 20 - 20 - 20 - 20 - 20 - ns
Output stabilization time (from release) tzap 0 - 0 - 0 - 0 - 0 - ns
Envelope time tenv 20 | 70 | 20 70 | 20 | 70 | 20 55 | 20 | 55 ns
STROBE DMARDY delay time tsr - 50 - 30 - 20 - NA - NA ns
Last STROBE time trFs - 75 - 60 - 50 - 60 - 60 ns
Pause time trp 160 - 125 - 100 - 100 - 100 - ns
IORDY pull-up time tiorvz - 20 - 20 - 20 - 20 - 20 ns
IORDY wait time tziory 0 - 0 - 0 - 0 - 0 - ns
DMACK setup/hold time tack 20 - 20 - 20 - 20 - 20 - ns
STROBE STOP time tss 50 - 50 - 50 - 50 - 50 - ns
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gooorROMOOODOOODOOOOO

g ] oo O g MIN. MAX. oo
Clock frequency tscL 100 kHz
Clock pulse width low tow 4.7 us
Clock pulse width high tHIGH 4.0 us
Clock low to data valid taa 100 4500 ns
Start hold time tHD.STA 4.0 us
Start setup time tsu.sta 4.7 us
Data in hold time tHD.DAT 0 ns
Data in setup time tsu.pat 0.2 us
Data out hold time ton 50 ns
Stop setup time tsu.sto 4.7 us
Time the bus must be free before a new | tsur 10 us
transmission can start
Write cycle time twr 10 ms

0306 Transmit Waveform for Transceiver at DP/DM

Level 1 : : ; +400 mV
! P Differential
Point 3 Point 4|
/ N
// \\
// \\
i—-point 1 20 ov
\\ o Polnt 2// Differential
N /
\\ //
N\ /
Poipt 5 Pcl>int 6 —400 mV
Level 2 ' ' Differential
Unit Interval
0% 100%
0307 Transmitter Measurement Fixtures
T Test Supply Voltage
158 Q / +
50 Q
USB AVAYAV. \\) To 50 Q Inputs of a
Connector VBES 1 Coax High Speed Differential
Nearest D- I Oscilloscope, or 50 Q
: _—l 15.8 Q Outputs of a High Speed
Device 50 Q
Gind /\/\/\/ Coax Differential Data Generator

143 Q 143 Q
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gpoooooooog

System reset timing

| trst |

RESETB L /l/

00 OO0o0oO0oOopooOoOooOoOooOOoOoDOoROMOODOOODOOOOOOODOOROMOOOODOODOOO
goooCoOoOoOoOoOoOoOoOoOoOoOoOoOoOocROMOOOOOOOOOOOOOOOOOOOOOOO
500.1197x 00O 00O 0 0.56780 msU
O 5120 00066.855 msd8 KO O O O986.15 ms

USB power-on and connection events

Hub port Attatch detected l_\ Reset recovery
power OK time
oweron | N A
P / 24.01V USB system software
Vsus reads device speed
VIH(min) n i
ViH WA
D+ U U \_/J
or
- tsigatT
taTTDB 10 ms

USB differential data jitter for full-speed

tPERIOD | | |

o I
Crossover
Differential / .~ Points ~
Data Lines \

Consecutive
Transitons ——
N X treriop + toJ1

Paired
Transitions
N X treriop + tbJ2
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USB differential-to-EOP transition skew and EOP width for full-speed

treriop  +——1 | | | | Crossover |

/ Crossover Point Extended
Differential . Point — T
Data Lines

Diff. Data-to-
SEO Skew  —— —Source EOP Width: treopt
N X teeriop + troeop
\
Receiver EOP Width: treorr

USB receiver jitter tolerance for full-speed

treriop  f——| |
Differential /
Data Lines \

—»‘ '47tJH —»‘ ‘ '47tJH1 —»‘ '47 tR2
—~ —~ —~
Consecutive
1— Transitions 41
N X treriop + tur1
Paired
Transitions
N X treriop + tur2
USB connection sequence on full-speed system bus
Pull-up is active. Chirp K device out Reversion to full-speed mode

USB bus FSJ | / / FSJ

tHps I tsca tcko tscs

trca

tors

To

USB connection sequence on high-speed system bus

Pull-up is active. Chirp state from host/hub Reversion to high-speed mode
Chirp K device out Reset G et
E— eset Complete
USBbus  FSJ / K . J K J K J K J / P
tHDs tsca tcko —tRHA
tssc| tcsi -t
trea tscs FS

To
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USB reset sequence from suspend state on full-speed system bus

Pull-up is active.

USBbus FSY

Chirp K device out

/

FSJ

tsca

tcko

trea

tscs

To

tors

USB reset sequence from suspend state on high-speed system bus

Pull-up is active.

USBbus  FSY

Chirp K device out

Chrip state from host/hub

Reversion to high-speed mode

USB bus

/ K J K J K J K J ,/ Reset Complete
" | |
tsca tcko ton| oo [~—1RHA
! |
trca tscs trsc
To
USB suspend and resume on full-speed system bus
FS EOP
\ ’ / FSJ FSK \ / FSJ
[~ tsPD ™|
tsus Power will be down Note time required to relock PLL

USB suspend and resume on high-speed system bus

High-speed packet

/-

/

USB bus AR

Reversion to full-speed mode

and stabilize oscillator.
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IDE ultra DMA mode data-in stop timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO

(/B )

rT T

trP

tsr

trFs

rT—T mrTDT rT T

IDE ultra DMA mode data-in end timing

IDEDRQ

IDEDAKB

IDEIOWB
(STOP)

IDEIORB
(HDMARDY)

IDEIORDY
(DSTROBE)

IDED15-IDEDO

IDECS1B, IDECS0B
IDEA2-IDEAO

IDE ultra DMA mode data-out ti

IDEDRQ

IDEDAKB
IDEIOWB

(STOP)

IDEIORDY
(DDMARDY)

IDEIORB
(HSTROBE)

IDED15-IDEDO
IDECS1B, IDECS0B

IDEA2-IDEAO

32

XXXX XXX XX X XXXXXXXXXXXXXXX XXX

tu

i

rT rT

- tACK—]

T

| tRp —=]

la— tzAH—=

taz

- tack—=]

| trPs

tu

tMLE

tiorvz |

rT rT rT

tovs| tbvh

T

ming

[ tul =

trP

tack(tEny tLi

tul—=

MLl

tack

o

tziory

tioryz

=
>
Q
X

t

L

tack

MLl

tovs

L

[l tpvH

<—tCYC—> +e—tcyc—

tovs

{DVH

| Data |

| Data |

| Data |

CRC

tack

tack

(

tack

rT r— rT rT rT rT T T

tack

0000000 S$16302JJ4V0DS



NEC

(&= Bk | 4PD720130

IDE ultra DMA mode data-out stop timing
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Serial ROM access timing
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