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RENESAS

R8A66597FP/DFP/BG

RJJO3F0130-0102

ASSP (USB2.0 2Port Host/1Port Peripheral Controller) Rev1.02
2008.10.17
1.1
R8A66597 usB On-The-Go usB
USB Universal Serial Bus Rev.2.0 Hi-Speed Full-Speed
Low-Speed USB 2
USB Rev.2.0 Hi-Speed Full-Speed USB
1
USB usB Rev.2.0
8.5K 10
1-9
CPU CPU
DMA
1.2

1.2.1 USB Hi-Speed

. usB
e USB
e USB

1.2.2

1.5V

Low Power Sleep Mode USB
usB VIF

1.5V 3.3v

1.2.3

D+ ( )
D+ D- (

D+ D- Hi-Speed

D+ D- Full/Low-Speed
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R8A66597FP/DFP/BG

1.24 USB
. usB
(High Bandwidth )
(High Bandwidth )
1.25
e 16bitCPU
16bit /16bit
8/16bit DMA
e 8hit DMAC
e DMA 2ch
e DMA 40M /
1.2.6
e USB 8.5K
. 10
[ ]
. 1-9
L[]
0 256
1 2 /
2K
3 5
2K
6 9 64
1.2.7
e Hi-Speed 480Mbps Full-Speed 12Mbps Low-Speed 1.5Mbps
. 1
L[]
e SOF
[ ]
1.2.8
e Hi-Speed 480Mbps Full-Speed 12Mbps
. Hi-Speed Full-Speed
[ ]
[ ]
e SET_ADDRESS
¢ NAK NRDY
e SOF

1.2.9 On-the-go

. A-Device/B-Device ID ID
Host Negotiation Protocol

1.2.10
. CPU

. DEND DMA
e SOF
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. PLL 3
48MHz | 24MHz | 12MHz
« BRDY BFRE
« DXFIFO DCLRM
[ ]
. PID NAK SHTNAK
1.2.11
DVD
USB
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1.3
1.3.1
( )
z z L A z
= | 1=z 4 2 | %)
72858 00ns820un 225528
S iiiiiiii?o iiiio ig oi
60| 59| 58] 57| 56] 55| 54 53] 52| 51] 50] 49] 48] 47] 46] 45] 44] 43] 42] 41
GND 61] | 40— DPO
DO-€—{ 62 | 39| ¢—»DMO
DV/AD1 463 38 GND
D2/AD2 € 64 37|43 DP1
D3/AD3 €| 65 36| ¢ DM1
D4/AD4 4= 66  35] vee
cwosassl  RBABG597FP/DFP  [Se—ouures
D6/AD6 €] 63 33| ¢—OVCUROA
D7/AD7 4 69 32| ¢—1D0
VIF 70 | 31—PEXTLPO
oo [ TOP VIEW S pnouro
D8 €| 72 29| ¢—0VCUR1
D9 €| 73 [ 28— VBOUT1
D104 74 27| 4——REFRIN
D1l 75 26} AGND
D124 7 25| AVCC
D13 €| 77 | 24— xOUT
D14€P{78 23| ¢—xn
D154 79 22 vCce
GND 80 21 GND
2| 3| 4] 5| 6 7| 8| 910]11|12]13]14] 15 16] 17 18] 19] 20
I-I-ZZzZZZZZQ O d N M W O~ W
S 15 el alalallaalalagbs
>'£LOL|8|§88|§'8§ZUJU>U)U)U)U)U>U)>
e
5055 ao
i
Low R8A66597 : PLQPO0O80OLA-A : 80pinLQFP (0.4mm )
1.1 R8A66597FP/DFP
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R8B8A66597BG

(TOP VIEW )

1 2 3 4 5 6 7 8 9
A GND D15 D14 D10 GND D5/AD5 D2/AD2 DO GND
B VIF INT_N D13 D11 VIF D4/AD4 D1/AD1 CS_N VIF
C| DREQO_N [ DACKO_N SOF_N D9 D7/AD7 D3/AD3 WR1_N WRO_N RD_N
D | DREQ1 N | DACK1_N [ DENDO_N D12 D8 D6/AD6 A6 A4 A5
E GND VDD DEND1_N SDO GND A7/ALE A3 VDD GND
F SD2 SD3 SDh4 SD1 VBOUTO A2 GND MPBUS Al
G SD5 SD6 AVCC VBOUT1 OVCUR1 EXTLPO IDO RST_N VCC
H VIF SD7 XIN AGND VCC OVCUROB | OVCUROA GND VBUS
J GND VCC XOouT REFRIN DM1 DP1 GND DMO DPO
1 2 3 4 5 6 7 8 9
-
Low R8A66597BG : PLBGOOB1KA-A : 81pinLFBGA (0.5mm )
1.2 R8AG6597BG
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14
1.1 1.2
1.1
110 *5)
CPU 0o ] /O |16bit . 16 *2) *2)
AD7-1 110
(D7-D1)
(A7-A1)
A7-1 IN |7bit 7
S NS SN L S AO *3)_.[..73)
ALE IN A7 ALE
CS N IN [L" 1
*4) *4)
RD_N IN [L" 1
WRO_N  |D7-0 IN D7-DO 1
*4) *4)
WR1 N |D15-8 IN D15-D8 1
*4) *4)
MPBUS IN L 1
uHu *l) *1)
HYL
SPLIT SD7-0 110 8
(Hi-2) | (Hi-2)
DMA DREQO_N [DMA OUT|DOFIFO D1FIFO DMA 2 H H
DREQ1_N
DACKO_N [DMA IN [DOFIFO D1FIFO DMA 2
DACK1_N
DENDO_N [DMA I/0 |<FIFO > 2
DEND1_N CPU (Hi-Z) | (Hi-2)
<FIFO >
INT_N ouT["L" UsB 1 H H
/SOF "L
INTA
"
SOF_N [sOF OUT|SOF “L SOF 1 H H
XIN IN [XIN XOUT 1
XIN
XOUT ouT XOUT 1
RST_N IN K 1 (L) (H)
usB DPO USB D+ I/0 |USB D+ 2
DP1 (Hi-2) | (Hi-Z)
DMO USB D- I/0 |USB D- 2
DM1 (Hi-2) | (Hi-2)
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110 *5)
VBUS VBUS VBUS IN |<Host Controller > 1
USB Vbus (Hi-2) | (Hi-2)
Vbus
<Peripheral Controller >
UsB Vbus
Vbus /
Vbus 5V
REFRIN IN [5.6kQ=+1% GND 1
oTG IDO ID IN [USB Mini-AB ID 1
USB Host |[VBOUTO ouT on/off 2 L L
VBOUT1
DPO,DMO OTG
VBOUT1
OVCUROA [PORTO IN 2
OVCUROB PORTO
1 OVCUROA
OVCUROB High Low
OVCUR1 [PORT1 IN 1
PORT1
DPO,DMO OTG
OVCUR1
EXTLPO ouT 1 L L
/
PORTO
/GND |AvVCC - 3.3v 1
AGND GND - 1
\VCC - 3.3v 3
GND GND - 9 (FP)
10(BG)
VIF 10 - 3.3v 1.8V 4
VDD ouT 15V |2
GND
(4.7uF,0.1uF)
*1) MPBUS H/W
*2) CS_N="L" RD_N="L"
*3) MPBUS="H" Hi-Z ( )
*4) CS_N WRO_N WR1_N (a) (b)
(@) CS_N="H" (b)WRO_N="H" WR1_N="H"
*5) " n
(@) Hi-z )
(b) (Hi-2) Hi-z )
(©OH L HL
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1.2 R8A66597

SPLIT SD7-0
DREQO_N, DREQL N
DMA DACKO_N, DACKL N |VIF "H’ 1)
DENDO_N, DENDL_N )
SOF SOF N
Host
VBUS VBUS
USB VBUS
IDO K
USB Host VBOUTO, VBOUTL
OVCUROA, OVCUROB, |,
OVCURL
EXTLPO
*1) DACKN_N DMANCFG DFROM "000”
DACKA "o n=0,1
*2) DENDn_N DMANCFG DENDE "0
n=0,1
Revi.02  2008.10.17  page 8 of 183 RENESAS
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15

1.3
CPU .
D15-8,D7-1(/AD7-1),D0 %
ATIALE,A6-1—<—p
CS N—»
RD N—»
WRO_ N——»
WRL N—» N
MPBUS ——» o~
ISOF VBUS
INT Ne——
SOF_N+—— VBUS
USB 0
R8AG6597 DPO, DMO
VBOUTO
DMA EXTLPO
DREQO Ne—— OVCUROA, OVCUROB
DACKO_N——»
DENDO_N<—» Uss .
PREQL Ne— DP1, DML
DACKL N—» DPL oM
DENDL Ne—» ouT
On-The-Go
ID
SD7-0 i 0
RSTN > <«———REFRIN
13

Rev1.02

2008.10.17
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1.6
1.6.1
usB Speed
1.6.2
1.6.2.1
CPU
CPU 2 (CS_N)
(RD_.N WRO_N WR1_N)
(1) 16bit
7 (A7-1) 16 (D15-0)
(2) 16bit
ALE  (ALE) 16 (D15-0)
H/W MPBUS
1.6.2.2 FIFO
USB FIFO 2
CPU (DMAC) FIFO ( / ) FIFO
( )
(1) cpPU
FIFO FIFO
(2) DMA
CPU DMAC DMAC FIFO
FIFO
USB FIFO
16bit
1.6.2.3 DMAC FIFO
FIFO DMA 2
(1) CPU
2 ( )
1.6.3 USB
USsB DMA

DREQ
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1.6.4 USB
USB
(1) i1
(2 4
(3) 3
(4) ;2
USB
8.5K
CPU DMA 3 EIFO
1.6.5 DMAC( )
DMA DXFIFO
CPU 2 DMA
(1) (DEND )
(2) Zero-Length FIFO
2 DMA
1)
1 ¢ il ) DREQ
2
FIFO DEND
DREQ
DMA () CS.N RD_.N WR_N DACK_N
DMA DMAXCFG OBUS
DMA
1.6.6 SOF
SOF SOF
SOF SOF N
SOF SOF N SOF SOF
Rev1.02  2008.10.17  page 11 of 183 RENESAS
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1.6.7
VBUS 5V
VBUS
(1) D+ D-

UsB D+ D-
D+ (Peripheral Controller )
D+ D- (Host Controller )
D+ D- Hi-Speed
D+ D- Full/Low -Speed

(2) 48MHz 480MHz PLL
3 (12MHz/24MHZz/48MHZz)

(3) 3.3V->1.5V

1.5v 3.3V

Rev1.02  2008.10.17  page 12 of 183 RENESAS
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2

S/W Access
H/W Access

Remarks

Name
Function

Bit Number —» 15/ 14

16
b15 b8 b7 bo
RST_N
usB
R Read Only
w Write Only
R/W Read / Write
R(0) “0”Read Only
W(1) “1"Write Only

H ...Host Controller
P ...Peripheral Controller

13 12 11 10 9 8

Bit Symbol —» Abit | Bbit | Chit
H/W — |2 | 0|0 ] o0
USB — | 2o ]
bit Name | Function [ SIW | H/W | Remarks
15 uou
14 | Abit 0 RW]| R | P
AAA 1
13 | Bhit 0 Low R W
BBB 1 High
12 | Chit 0 ROY | R
ccc 1 W(1)
<<Remarks>>
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2.1
2.1
21
Address Symbol Name Index
00 [SYSCFGO
02 [SYSCFG1 Portl
04 [SYSSTSO Port0
06 [SYSsTs1 Portl
08 [DVSTCTRO Port0
0OA |DVSTCTR Portl
0C |TESTMODE
OE |PINCFG
10 |DMAOCFG DMAO
12 |DMAICFG DMA1
14 |CFIFO CFIFO
|
|18 [pOFFO______poFFO___ [ |
| _i1c_|piFFO___ptFFO______ [ |
]

20 |CFIFOSEL CFIFO
22 |CFIFOCTR CFIFO
28 |DOFIFOSEL DOFIFO
2A_ |DOFIFOCTR DOFIFO
2C  |DIFIFOSEL D1FIFO
2E  |DIFIFOCTR D1FIFO
30 [INTENBO 0
32 [INTENB1 1
34 |INTENB2 2
36 |BRDYENB BRDY
38 |[NRDYENB NRDY
3A  |BEMPENB BEMP
3C  |SOFCFG SOF

(s [ [ ]
40 [INTSTSO 0
42 |INTSTS1 1
44 [INTSTS2 2
46 |BRDYSTS BRDY
48 [NRDYSTS NRDY
4A  |BEMPSTS BEMP
4C  |[FRMNUM
4E  [UFRMNUM
50 |USBADDR USB
54 |USBREQ USB
56 |USBVAL USB
58  |USBINDX USB
5A  |USBLENG USB
5C  |DCPCFG DCP
5E  |DCPMAXP DCP
60 |DCPCTR DCP
64  |PIPESEL

Rev1.02  2008.10.17  page 14 of 183 RENESAS
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Address Symbol

68 PIPECFG

Name

Index

6A PIPEBUF

6C PIPEMAXP

6E PIPEPERI

70 PIPELICTR PIPE1
72 PIPE2CTR PIPE2
74 PIPE3CTR PIPE3
76 PIPEACTR PIPE4
78 PIPE5CTR PIPES
7A PIPEGCTR PIPE6
7C PIPE7CTR PIPE7
7E PIPESCTR PIPE8
80 PIPE9CTR PIPE9

90 PIPELTRE PIPE1
92 PIPEL1TRN PIPE1
94 PIPE2TRE PIPE2
96 PIPE2TRN PIPE2
98 PIPE3TRE PIPE3
9A PIPE3TRN PIPE3
9C PIPEATRE PIPE4
9E PIPEATRN PIPE4
AO PIPESTRE PIPES
A2 PIPESTRN PIPE5

DO DEVADDO

D2 DEVADD1

D4 DEVADD?2

D6 DEVADD3

D8 DEVADDA4

DA DEVADD5

DC DEVADDG6

DE DEVADD7

EO DEVADDS8

E2 DEVADD9

E4 DEVADDA

ooV W|N|(FR|O

Rev1.02

2008.10.17 page 15 of 183
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2.2
2.2
2.2
adar|
5] 4] B8] 2] nu|w] o9 8 7 6 | 5| 4] 3 2 1 | o

00 |[SYSCFGO XTAL XCKE PLLC | SCKE HSE [ DCFM | DRPD [DPRPU USBE
02 |SYSCFG1 CNTFLG PCSDIS| LPSME | HSE DRPD
04 [SYSSTS0 |  ovcMoN SOFEA IDMON LNST
06 |[SYSSTS1 OVCMON SOFEA LNST
08 HNPBTOA| EXTLPO| VBOUT | WKUP | RWUPE |USBRST|RESUME| UACT RHST
0A VBOUT RWUPE |USBRST|RESUME| UACT RHST
0C [TESTMODE UTST
OE [PINCFG | LDRV INTA
10 [DMAOCFG DREQA | BURST DACKA DFORM DENDA | PKTM | DENDE 0BUS
12 DMAICFG DREQA | BURST DACKA DFORM DENDA | PKTM | DENDE OBUS

CFIFO CFPORT
DOFPORT
DIFIPORT

CFIFOSEL [ RCNT | REW MBW BIGEND ISEL CURPIPE

CFIFOCTR| BVAL | BCLR | FRDY DTLN
28 |DOFIFOSEL | RCNT | REW |DCLRM | DREQE MBW BIGEND CURPIPE
2A [DOFIFOCTR | BVAL | BCLR | FRDY DTLN
2C |DIFIFOSEL | RCNT | REW | DCLRM | DREQE vew [ siceEnD [ CURPIPE
2E [p1FIFOCTR | BVAL | BCLR | FRDY DTLN
30 INTENBO | VBSE | RSME | SOFE | DVSE | CTRE | BEMPE | NRDYE | BRDYE
32 INTENBL | ovRcre| BCHGE DTCHE |ATTCHE EOFERRE| SIGNE | SACKE
34 INTENB2 | OVRCRE | BCHGE DTCHE |ATTCHE EOFERRE
36 |BRDYENB PIPEBRDYE
38 [NRDYENB PIPENRDYE
3A BEMPENB PIPEBEMPE

SOFCFG TRNENSEL BRDYM| INTL |EDGESTS SOFM

INTSTSO | VBINT | RESM | SOFR | DVST | CTRT | BEMP | NRDY | BRDY |VBSTS DVSQ VALID CTSQ

OVRCR| BCHG DTCH | ATTCH EOFERR| SIGN | SACK
OVRCR| BCHG DTCH | ATTCH EOFERR

BRDYSTS PIPEBRDY
48 NRDYSTS PIPENRDY
4A [BEMPSTS PIPEBEMP
4C|FRMNUM | OVRN | CRCE FRNM
4E |UFRMNUM UFRNM

USBADDR USBADDR

USBREQ bRequest bmRequestType
56 [USBVAL wValue
58 |USBINDX windex
5A |USBLENG
5C |[DCPCFG | CNTMD [SHTNAK
5E [DCPMAXP DEVSEL

DCPCTR | BSTS | SUREQ] CSCLR | CSSTS

68

6A

PIPEBUF

BUFSIZE

BUFNMB

Rev1.02
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add
5 14| B3] 2] 1n]w]|] 9|8 765 a]s3][2]1]o
6C [PIPEMAXP DEVSEL
6E |PIPEPERI \ v
70 |PIPELICTR | BSTS |INBUFM|CSCLR | CSSTS ATREPM PID

72

PIPE2CTR | BSTS |INBUFM| CSCLR | CSSTS ATREPM

74

PIPE3CTR | BSTS |INBUFM| CSCLR | CSSTS ATREPM

76

PIPE4ACTR | BSTS |INBUFM| CSCLR | CSSTS ATREPM

78

PIPESCTR | BSTS |INBUFM| CSCLR | CSSTS ATREPM

7A

PIPE6CTR | BSTS CSCLR | CSSTS

7C

7E

PIPESCTR | BSTS CSCLR | CSSTS

80

|
PIPE7CTR | BSTS CSCLR | cSSTS \
|
|

PIPE9CTR CSCLR | CSSTS

90 |PIPEITRE
92 PIPEITRN TRNCNT
94 |PIPE2TRE
96 [PIPE2TRN TRNCNT
98 |PIPE3TRE
9A [PIPE3TRN TRNCNT
9C |PIPE4TRE
OE |PIPEATRN TRNCNT
AO |PIPESTRE [ [ TRENB | TRCLR [

A2

PIPESTRN TRNCNT

DO [DEVADDO HPPHUB HUBPORT USBSPD RTPORT
D2 IDEVADD1 HPPHUB HUBPORT USBSPD RTPORT]
D4 [DEVADD2 HPPHUB HUBPORT USBSPD RTPORT
D6 [DEVADD3 HPPHUB HUBPORT USBSPD RTPORT
D8 DEVADDA4 HPPHUB HUBPORT USBSPD RTPORT
DA [DEVADD5 HPPHUB HUBPORT USBSPD RTPORT
DC DEVADD6 HPPHUB HUBPORT USBSPD RTPORT]
DE |IDEVADD7 HPPHUB HUBPORT USBSPD RTPORT
EO IDEVADDS8 HPPHUB HUBPORT USBSPD RTPORT]
E2 DEVADD9 HPPHUB HUBPORT USBSPD RTPORT
E4 IDEVADDA HPPHUB HUBPORT USBSPD | RTPORT
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2.3
L 4 SYSCFGO
15 | 14 10 | 8 7 6
XTAL SCKE _ HSE | DCFM
0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15-14|XTAL XIN RW | R
XIN
00: 12MHz
01: 24MHz
10: 48MHz
11: Reserved
13 |XCKE / R/W R
0:
1
12 "0”
11 |PLLC 48MHzPLL / R/W | R/IW
48MHzPLL 0: PLL
1. PLL
10 |SCKE UsB 48MHz R/W | RIW
USB /
0: USB
1. USB
9-8 "0”
7 |HSE PORTO Hi-Speed / RIW R
PORTO Hi-Speed
0: Hi-Speed
(Peripheral :Full-Speed
Host : Full-/Low-Speed)
1: Hi-Speed (
Speed )
6 |DCFM R/W R
0: Peripheral Controller
1: Host Controller
5 |DRPD PORTO Host Controller D+/D- R/W R H
PORTO D+/D- Pull Down / (P
0: Pull Down "o"
1: Pull Down )
4 |DPRPU PORTO Peripheral Controller D+ R/W R P
PORTO D+ Pullup / H
0: Pull Up "o"
1: Pull Up )
3-1 "0”
0 |[|USBE UsB / R/W R
usB 0: USB
1. USB
<<Remarks>>
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2.3.1 XIN (XTAL)
XIN
48MHzPLL
2.3.2 (XCKE)
npn
ngr
("CNTFLG=1" ) "XCKE=0"
"XCKE=1"
2.3.3 48MHzPLL (PLLC)
"1 48MHzPLL 48MHzPLL
ngr
234 USB (SCKE)
nqn USB usB
ngr
23 ngn
ngr
2.3 "SCKE=0"
O0H SYSCFGO
02H SYSCFG1
OEH PINCFG
2.3.5 Hi-Speed (HSE)
"1 PORTO Hi-Speed "HSE=1"
Reset Handshake PORTO Hi-Speed Full-Speed
2.3.5.1 Host Controller
"HSE=0" PORT Low-Speed Full-Speed
PORT Low-Speed Peripheral "HSE=0"
"HSE=1" Reset Handshake Protocol PORT
Hi-Speed Full-Speed
" (ATTCH ) usB ("USBRST=1"
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2.3.5.2 Peripheral Controller

"HSE=0" Full-Speed
"HSE=1" Reset Handshake Protocol Hi-Speed
Full-Speed
"DPRPU=0"
2.3.6 (DCFM)
Host Controller Peripheral Controller
"DPRPU=0 DRPD=0"
2.3.7 PORTO D+,D- (DRPD DPRPU)
2.4 PORTO USB DRPD DPRPU USB
2.4 PORTO USB
USB
DRPD |DPRPU| D- Line D+ Line Remarks
0 0 Open Open
0 1 Open Pull-Up  |Peripheral Controller
1 0 Pull-Down| Pull-Down [Host Controller
1 1 Pull-Down| Pull-Up
2.3.7.1 Host Controller PORTO PullDown (DRPD)
Host Controller "1 PORTO D+ D- Pull
Down
"1 Host Controller
2.3.7.2 Peripheral Controller PORTO D+Pull Up (DPRPU)
Peripheral Controller " PORTO D+ 3.3V
PullUp  USB
"1 "0" D+ Pull Up
usSB
"1 Peripheral Controller
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2.3.8 USB (USBE)
USB
"USBE=1" "USBE=0" 25 2.6
2.5 "USBE=0"
(Peripheral Controller ("DCFM=0" ) )
Remark
SYSSTSO0 LNST Host Controller
SYSSTS1
DVSTCTRO RHST
DVSTCTRO
INTSTSO DVSQ Host Controller
USBADDR USBADDR Host Controller
USBREQ bRequest Host Controller
bmRequestType
USBVAL wValue Host Controller
USBINDX windex Host Controller
USBLENG wlLength Host Controller
2.6 "USBE=0"
(Host Controller ('DCFM=1" ) )
Remark
DVSTCTRO RHST
DVSTCTRO
FRMNUM FRNM Peripheral Controller
UFRMNUM UFRNM Peripheral Controller
"SCKE=1"
Host Controller "DPRD=1" LNST USB
"USBE=1"
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4 PORT1 SYSCFG1 < 02H>
15 | 14 9 8 7 6 5
....................................... PCSDIS LPSME HSE
0 0 0
Bit Name Function | S/W ‘ H/W IRemaka
15_13 HOH
12 |CNTFLG R W
0:
1:
11-10 0"
9 |PCSDIS CS_N Low R/W R
Low CS_N /
0:CS_N
1:CS_N
8 |LPSME Low R/W R
Low
/
0: Low
1: Low
7 |HSE Host Controller PORT1 R/IW R H
PORT1 Hi-Speed Hi-Speed P
0: Hi-Speed Full-/Low-Speed) 0"
1: Hi-Speed ( )
Speed )
0"
5 |DRPD PORT1 (Host Controller )D+/D- R/W R H
PORT1 D+/D- Pull Down / (P
0: Pull Down "o
1: Pull Down )
4-0 0"
<<Remarks>>
2.3.9 (CNTFLG)
np
g wqe
"SCKE=1" wgn g
2.3.10 CS_N (PCSDIS)
Low CS N
2.7
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2.3.11 Low (LPSME)
"LPSME=1" ("XCKE=0" ) Low
"LPSME=0"
"LPSME=1" "XCKE=0" Low
2
2.7 Low ("LPSME=1" "XCKE=0")
(DCFM )
Peripheral Controller | "PCSDIS=0" | (1) "RSME=1" RESM
(2) "VBSE=1" VBINT
(3) CPU CS N
"PCSDIS=1" | (1) "RSME=1" RESM
(2) "VBSE=1" VBINT
Host Controller "PCSDIS=0" | (1) "BCHGE=1" PORT BCHG
(2) cPU CS_N
"PCSDIS=1" | (1) "BCHGE=1" PORT BCHG
"LPSME=1" "XCKE=1"
"LPSME=1" "XCKE=0" Low "XCKE=0" 10us
CPU
"XCKE=0" 10us
Low FIFO "LPSME=1"
"XCKE=0" FIFO
FIFO
2.3.12 Hi-Speed (HSE)
"1 PORT1 Hi-Speed "HSE=1"
Reset Handshake PORT1 Hi-Speed Full-Speed
2.3.12.1 Host Controller
2351
2.3.12.2 Peripheral Controller
ngr
Peripheral Controller PORT1
2.3.13 PORT1 D+,D- (DRPD)
2.8 PORT1 USB SYSCFG1 DRPD USB
2.8 PORT1 USB
DRPD| D- Line D+ Line Remarks
0 Open Open PORT1
1 |Pull-Down |Pull- Down |Host Controller
Host Controller "1 PORT1 D+ D- Pull
Down
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2.4
L SYSSTSO < 04H>
15 | 14 8 | P2 1 i 0
OVCMON IDMON LNST
5 5 ? 0 0
2 2 2 ? 2
Bit Name Function S/W | H/W |Remarks
15-14|OVCMON OVCUROA,OVCUROB R w
OVCUROA,OVCUROB
00:0VCUROA=Low, OVCUROB=Low
01:0VCUROA=Low, OVCUROB=High
10:0VCUROA=High, OVCUROB=Low
11:0VCUROA=High, OVCURO0B=High
13-6 0"
5 |SOFEA Port0 UACT R w
Port0 HOST SOF
0: (micro) SOF
1: (micro) SOF
4-2 0"
2 |IDMON IDO R w
IDO 0: IDO=Low
1: IDO=High
1-0 |[LNST PORTO USB R w
PORTO USB
<<Remarks>>
2.41 OVCUROA OVCUROB (OVCMON)
bitl5° OVCUROA bitl4 OVCUROB
2.4.2 Port0O HOST SOF (SOFEA)
Host Controller UACT "1 "
PORTO USB SOF
UACT "0" (micro) SOF Idle
ngr
UACT "0" Port0 SOF
2.4.3 1DO (IDMON)
IDO
2.4.4 (LNST)
2.9 usB SYSSTSO
LNST PORTO USB D+ D-
LNST Peripheral Controller "DPRPU=1" Host
Controller Pull Down "DRPD=1"
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29 USB
LNST [1]|LNST [0] | Low-Speed Full-Speed Hi-Speed Chirp
(Host Controller
)
0 0 SEO SEO Squelch Squelch
0 1 K State J State Unsquelch Chirp J
1 0 J State K State Invalid Chirp K
1 1 SE1 SE1 Invalid Invalid
Chirp: Hi-Speed HSE ="1"
Squelch SEO Idle
Unsquelch  Hi-Speed J State Hi-Speed K State
Chirp J Chirp J State
Chirp K Chirp K State
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4 PORT1

SY

SSTS1

15 14

13
OVCMON

12

7

6

T S S S R SECES S O i - = 5 5
? 0 ? ?
Bit Name Function S/W | H/W |Remarks
15-14|OVCMON bitl15 OVCUR1 R w
OVCUR1 bit14 'O’
00:0VCUR1=Low
10:0VCUR1=High
13-6 "0”
5 |SOFEA Portl UACT R W
Portl HOST SOF
0: (micro) SOF
1: (micro) SOF
4-2 "Q”
1-0 [LNST PORT1 USB R w H
PORT1 USB P
)
<<Remarks>>
2.45 OVCUR1 (OVCMON)
bitl5 OVCUR1 bit14 "0"
2.4.6 Portl HOST SOF (SOFEA)
Host Controller UACT " "1
PORT1 USB SOF
UACT "o" "0" (micro) SOF
Idle
UACT "0" Portl SOF
2.4.7 (LNST)
SYSSTS1 LNST PORT1 USB D+
D- LNST 2bit 2.9
PORT1 LNST Host Controller
LNST Host Controller Pull Down "DRPD=1"
Rev1.02  2008.10.17  page 26 of 183 RENESAS



R8A66597FP/DFP/BG

2.5 USB
L DVSTCTRO < 08H>
; 10 9 8 7 6 5 1 0
EXTLPO VBOUT; WKUP RWUPE USBRST RESUME. RHST
0 0 0 0 0 0 0 0
- - 0 - - - -
Bit Name Function ‘ SIW | H/W |Remark3
15-12 "0”
11 |[HNPBTOA On-The-Go (OTG) B-Device R/W(1) [R/W(0)
HNP( Peripheral Host
) B-Device Host HNP
0:
1: OTG Peripheral Host
10 |EXTLPO EXTLPO R/W R
EXTLPO 0: EXTLPO Low  (Default)
1: EXTLPO High
9 |VBOUT VBOUTO R/W R
VBOUTO 0: VBOUTO=Low (Default)
1: VBOUTO=High
8 |WKuP Peripheral Controller R/W(1)[RIW()| P
(H "o"
/ )
0:
1
7 |RWUPE Host Controller PORTO R/W R H
Peripheral Device (P "o
)
/
0: DownPort
1. DownPort
6 |USBRST PORTO USB R/W R H
PORTO USB (P "o
0 )
1 USB
5 |RESUME PORTO R/W |R/W(1) H
PORTO 0 (P "o
1 )
4 |UACT PORTO USB R/W |R/W(0) H
PORTO USB 0 DownPort SOF/JuSOF (P "o
)
1 DownPort SOF/JuSOF
3 "0”
2-0 [RHST PORTO R w
PORTO
<<Remarks>>
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2.5.1 HNP( ) B-Device Host (HNPBTOA)
On-The-Go (OTG) B-Device Peripheral Host
HNP "1
"1 "DPRPU=0" "DCFM=1"
HNP D+
(RESM)
"1 OTG B-Device Peripheral Controller
252 EXTLPO (EXTLPO)
"1 High "o" Low EXTLPO
253 VBOUTO (VBOUTO)
"1 High "o" Low VBOUTO
2.5.4 Peripheral Controller / (WKUP)
Peripheral Controller "1 PORTO USB
WKUP
"1 10ms "K-State" "WKUP=0"
uUsB 5ms USB
"WKUP=1" 2ms
K
WKUP "1 ("DVSQ=1xx") UsB
WKUP "1 ("SCKE=1"
"WKUP=1"
2.5.5 Host Controller PORTO / (RWUPE)
Host Controller "1 PORT
Peripheral (2.5us K-State) (K State
)
"0" PORT Peripheral
(K-State)
"1 ("SCKE=1"
) uUsB ("USBRST=1" )
USB Specification2.0
2.5.6 Host Controller PORTO USB / (USBRST)
Host Controller "1 PORT SEO
usB PORTO HSE "1 Reset Handshake
Protocol
"USBRST=1" ( "USBRST=0" ) SEO
"USBRST=1" (usB )  USB Specification2.0
("UACT=1") ("RESUME=1") "1
"UACT=0" "RESUME=0" usB
usB ("USBRST=0" ) UACT "1
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2.5.7 Host Controller PORTO (RESUME)
Host Controller "1 PORTO K-State
"RWUPE=1" uUSB
nn
"RESUME=1" ( " RESUME =0" ) K-State
" RESUME =1" ( )  USB Specification2.0
nn
("RESUME=0" ) UACT "
2.5.8 Host Controller PORTO USB (UACT)
Host Controller "1 PORTO USB
SOF
"UACT=1" 1( ) (micro) SOF
"0" (micro) SOF Idle
ngn
(1) ("UACT=1" ) DTCH
2) ("UACT=1" ) EOFERR
" USB ("USBRST=0" )
("RESUME =0" )
259 PORTO (RHST)
PORTO Reset Handshake 2.10

Reset Handshake
2.10 PORTO Reset Handshake

RHST
Peripheral Controller Host Controller

Powered  or Disconnect 000 000

ResetHandshake 100 1xx

Low-Speed - 001

Full-Speed 010 010

Hi-Speed 011 011

2.5.9.1 Host Controller
Host Controller "USBRST=1" "100"
PORT "HSE=1" Peripheral ChirpK
"111"
PORT "USBRST=0" SEO
RHST

"UTST=1xxx" ( HOST )

"011"
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2.5.9.2 Peripheral Controller

PORT “HSE=1" USB
“100" ChirpK USB ChirpJK
“011" ChirpK 2.5ms Hi-Speed “010"
PORT “HSE=0" USB
“010"
USB RHST “010" “011" DVST
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4

DVSTCTR1

9 8 7

6 5

VBOUT RWUPE USBRST RESUME
0 0 0 0

Bit Name ‘ Function | SIW ‘ H/W IRemaka
15-10 "0”
9 |VBOUT VBOUT1 R/W R
VBOUT 0: VBOUT1=Low (Default)
1: VBOUT1=High
7 |RWUPE Host Controller PORT1 R/W R H
PORT1 Peripheral Device (P "o
)
/
0: Down Port
1: Down Port
6 |USBRST PORT1 USB R/W R P
PORT1 USB H
0 USB e
1 USB )
5 |RESUME PORT1 R/W |R/W(1) H
PORT1 0 P "0
1 )
4  |UACT PORT1 USB R/W R H
PORT1 USB 0 DownPort SOF/JuSOF (P "o
)
1 DownPort SOF/JuSOF
3 non
2-0 |RHST PORT1 R W H
PORT1 P "o
000 Powered or Disconnect )
Ixx
001 Low-Speed
010: Full-Speed
011 Hi-Speed
<<Remarks>>
2.5.10 Host Controller PORT1 / (RWUPE)
255
2.5.11 Host Controller PORT1 USB / (USBRST)
2.5.6
2.5.12 Host Controller PORT1 (RESUME)
257
2.5.13 Host Controller PORT1 USB (UACT)
258
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2.5.14 PORT1 (RHST)
PORT1 Reset Handshake

2.11 PORTI1 Reset Handshake

2.10 Reset Handshake

RHST

Peripheral Controller

Host Controller

Powered  or Disconnect - 000
ResetHandshake - Ixx
Low-Speed - 001
Full-Speed - 010
Hi-Speed - 011

2.5.14.1 Host Controller
2.5.9.1

2.5.14.2 Peripheral Controller
PORT Peripheral Controller
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2.6

¢ TESTMODE

11 10

Bit Name ‘ Function ‘ SIW ‘ H/W ‘Remarks
15_4 non
3-0 |UTST R/W R
<<Remarks>>
2.6.1 (UTST)
Hi-Speed USB
2.12

2.12

0000 0000
Test J 0001 1001
Test K 0010 1010
Test SEO_NAK 0011 1011
Test_Packet 0100 1100
Test_Force_Enable - 1101
Reserved 0101-0111 1110-1111
2.6.1.1 Host Controller
Host Controller PORTO PORT1 Port "DRPD=1"
PORTO PORT1 " DRPD=1 UACT=1"
PORT
Host Controller PORTO PORT1
Hi-Speed
HOST UTST
(1)
) (XTAL "XCKE=1" "SCKE=1" )
(3) "DCFM=1" "DPRD=1" ("HSE=1" )
(4) "USBE=1"
(5) UTST
(6) PORT UACT "1
HOST UTST
@ (6) ) "UACT=0" "USBE=0"
(2) "USBE=1"
(3) UTST
(@) PORT UACT "1
"Test_SEO_NAK"("1011") "UACT=1" PORT SOF
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"Test_Force_Enable"("1101") "UACT=1"

)

Host Controller

2.6.1.2 Peripheral Controller
Peripheral Controller

Peripheral Controller

UTST
usB
Hi-Speed usB
"0001"~"0100"
usB

SOF

Hi-Speed (DTCH

PIPE PID "NAK"

SetFeature
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2.7

9

PINCFG
8 i

Bit Name Function S/W | H/W |Remarks
15 [LDRV 0 VIF=1.6-2.0V R/W R
1 VIF=2.7-3.6V
14_1 nou
0 |INTA INT_N R/W R
INT_N
0 Low
1 High
<<Remarks>>
2.7.1 (LDRV)
VIF
SD7-0 D15-0 INT_N DREQx N DENDXx_N SOF_N
2.7.2 INT_N (INTA)
CPU INT_N
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DMAOCFG DMAO DOFIFO DMA1CFG
DMA1 D1FIFO
¢ DMAO DMAOCFG
¢ DMA1 DMAI1CFG
15 9 | 8 7 6
DFORM DENDA
0 0 0 0
Bit Name Function ‘ SIW ‘ H/W ‘Remafks
15 Kok
14 |DREQA DREQx_N RW | R
DREQx_N 0 Low
1 High
13 |BURST DxFIFO RW | R
0
1
12-1 Kok
1
10 |DACKA DACKx_N RW | R
DACKx_N 0 Low
1 High
9-7 |DFORM DMA FIFO RW | R
DMA
000 +RD_N/WRx_N
CPU
010 DACKx_N+RD_N/WRx_N
CPU
011 DACKx_N CPU
100 DACKx_N SPLIT
001 101 110 111 Reserved
6 |DENDA DENDx_N RW | R
DENDx_N 0 Low
1 High
5 |PKTM DEND RW | R
DEND 0 DENDx_N
1
DENDx_N
4 |DENDE DENDx_N RW | R
DENDx_N 0 DENDx_N Hi-z
1 DENDx_N
3 Kok
2 |OBUS OBUS RIW | R
OBUS 0 OBUS
1 OBUS
1-0 Kok
<<Remarks>>
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2.7.3 DMA
DMA DMAXCFG BURST PKTM DENDE
OBUS DMA (DREQx_N
DENDx_N DMA ) DMA DXFIFOSEL
CURPIPE PIPE(  PIPE) FIFO
PIPE FIFO (BRDY) “DREQE=1"
DREQx_N
2.7.4 DREQx_N (DREQA)
DREQx_N
FIFO “CURPIPE=000"
275 (BURST)
DMA DXFIFO "gr
DREQx_N 1 1
DMA DXFIFO np
DREQX_N FIFO
PIPE
2.7.6  DACKx_N (DACKA)
DACKX_N
FIFO "CURPIPE=000"
277 DMA (DFORM)
DMA FIFO
FIFO “CURPIPE=000"
2.7.8 DENDx_N (DENDA)
DENDx_N
FIFO "CURPIPE=000"
2.79 DEND (PKTM)
DEND
" e DENDx_N
oy
@) (TRNCNT)
(3) FIFO Zero-Length
" FIFO DENDx_N
FIFO "CURPIPE=000"
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2.7.10 DENDx_N (DENDE)
DENDx_N /
FIFO "CURPIPE=000"
2.7.11 OBUS (OBUS)
OBUS /
"o SD7-0 DEND
" SD7-0 DENDX N  DACKx_N
DOFIFO  DIFIFO OBUS
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2.8 FIFO
€ CFIFO CFIFO < 14H>
€ DOFIFO DOFIFO < 18H>
€ DI1FIFO D1FIFO < 1CH>
15 | 14 | 13 12 11 10 | 9 8 | 7 6 5 4 3 2 1 i 0
FIFOPORT
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15-0 [FIFOPORT FIFO R/W | RIW
FIFO FIFO
<<Remarks>>
2.8.1 FIFO
FIFO (FIFO ) FIFO
FIFO FIFO CFIFO DOFIFO D1FIFO 3
FIFO FIFO (CFIFO DOFIFO
D1FIFO) FIFO (CFIFOSEL DOFIFOSEL D1FIFOSEL)
(CFIFOCTR DOFIFOCTR D1FIFOCTR)
FIFO
(1) DCP FIFO CFIFO
(2) DMA FIFO DxFIFO
(3) CPU DxFIFO
(4) FIFO ,CURPIPE PIPE ( )
(DMA )
(5) FIFO FIFO
(6) PIPE FIFO
(7) FIFO CPU SIE 2
SIE CPU
2.8.2 FIFO (CFIFO DOFIFO D1FIFO)
(CFIFOSEL
DOFIFOSEL D1FIFOSEL) CURPIPE PIPE FIFO
(CFIFOCTR DOFIFOCTR D1FIFOCTR) FRDY
"1 ( DREQx_N )
MBW BIGEND
2.13
2.13 FIFO
0 0 N+0
0 1 N+0
1 0 N+1 N+0
1 1 N+0 N+1
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"MBW =0" 2.13 N+0
14H 18H 1AH  16bit 2.13 N+0 8bit
14H 18H 1AH  16bit (WRON  WR1 N
2.13 N+1 ) 14H 18H 1AH  8bit
(WRO_N )
"MBW=1" 2.13 N+0
14H 18H 1AH  16bit
14H 18H 1AH  16bit (WRO_N  WRLN )
15H 19H 1BH
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¢ CFIFO CFIFOSEL < 20H>
15 14 | 13 11 | 10 9 | 8 7 5 | 4 2 i1 0
RCNT | REW CURPIPE
0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15 |[RCNT CFIFOCTR DTLN R/W R
0: DTLN
1; DTLN
14 |REW R(0)/W|R/W(0)
wpn
0
1
13_11 11011
10 |MBW CFIFO R/W R
CFIFO
0 8
1 16
9 "0’
8 |BIGEND CFIFO R/W R
FIFO
0
1
7-6 0"
5 |ISEL CURPIPE DCP FIFO RIW R
DCP FIFO
0
1
4-3 0"
2-0 |CURPIPE CFIFO PIPE R/W R
FIFO
0000 DCP
0001 PIPE1l
0010 PIPE2
1000 PIPES
1001 PIPE9
<<Remarks>>
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2.8.3 (RCNT)
"0 CURPIPE PIPE(  PIPE) FIFO
( ) CFIFOCTR
DTLN "0"
" PIPE FIFO
CFIFOCTR
2.8.4 (REW)
PIPE FIFO "1" FIFO
(
) "1 "0"
"REW=1" CURPIPE
REW=1" "FRDY=1"
PIPE FIFO BCLR
2.85 CFIFO (MBW)
CFIFO
CURPIPE PIPE "y
MBW "t o DTLN
1 "MBW=0" 8bit "MBW=1" 16bit
1
PIPE CURPIPE MBW
PIPE "1"
1 "MBW=0" 16bit
2.8.2 "MBW=1" 8bit ("BIGEND=0"
WRO_N "BIGEND=1" WR1_N )
286 CFIFO (BIGEND)
CFIFO
2.8.2
2.8.7 DCP FIFO (ISEL)
PIPE DCP
FIFO
CURPIPE
2.8.8 FIFO (CURPIPE)
CFIFO PIPE
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CFIFOSEL DOFIFOSEL D1FIFOSEL CURPIPE PIPE

FIFO
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& DOFIFO DOFIFOSEL < 28H>
4 DIFIFO D1FIFOSEL < 2CH>
15 14 13 12 ¢ 11 10 | 9 | 8 {7 1 6 I 5 1 4 1 3 1 2 1 1 {0
RCNT i REW DCLRM:DREQE MBW CURPIPE
0 0 0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15 |RCNT Dx_FIFOCTR DTLN R/W R
0: DTLN
1: DTLN
14 |REW R(0)/W|R/W(0)
o
0
1
13 [DCLRM R/IW R
/
0
1
12 DREQE DREQ / R/W R
DREQ 0
1
11 Q"
10 [MBW FIFO RIW R
FIFO 0 8
1 16
9 Q"
8 |BIGEND FIFO RIW R
FIFO
0
1
7-4 "o
3-0 [CURPIPE 0000 RIW R
FIFO 0001 PIPE1
0010 PIPE2
1000 PIPES
1001 PIPE9
<<Remarks>>
2.8.9 (RCNT)
0" CURPIPE PIPE(  PIPE) FIFO
( ) DXFIFOCTR
DTLN 0"
"1t PIPE FIFO
DxFIFOCTR DTLN
BFRE "1 DXFIFO 0"
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2.8.10 (REW)
PIPE FIFO "y FIFO
(
) " "0"
"REW=1" CURPIPE
"REW=1" “FRDY=1"
BFRE " DXFIFO
o
PIPE FIFO BCLR
2.8.11 FIFO / (DCLRM)
PIPE FIFO / "
PIPE FIFO Zero-Length packet "BFRE=1"
FIFO "BCLR=1"
"BRDYM=1" "0"
2.8.12 DREQx_N / (DREQE)
DXREQ_N /
DXREQ N CURPIPE "
CURPIPE "0"
2.8.13 DxFIFO (MBW)
DXFIFO
2.85
2.8.14 DxFIFO (BIGEND)
DXFIFO
2.8.2
2.8.15 FIFO (CURPIPE)
DXFIFO PIPE
CFIFOSEL DOFIFOSEL D1FIFOSEL CURPIPE PIPE
FIFO
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¢ CFIFO CFIFOCTR < 22H>
¢ DOFIFO DOFIFOCTR < 2AH>
4 DIFIFO D1FIFOCTR < 2EH>
15 14 10 9 @ 8 @ 7 6 5 I 4 | 3 @ 2 10
BVAL BCLR DTLN
0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Function S/W | H/W |Remarks
15 [BVAL CURPIPE PIPE( PIPE) CPU R/ R/W
FIFO "1 w(1)
0
1
14 |BCLR PIPE CPU  FIFO R(0)/ |R/W(0)
CPU e W(l)
0
1 CPU
13 |[FRDY FIFO R W
FIFO
0 FIFO
1 FIFO
12 11017
11-0 [DTLN PIPE FIFO R W
<<Remarks>>
2.8.16 (BVAL)
CURPIPE PIPE( PIPE) "1
CPU FIFO SIE
(1) "1
(2) Zero-Length FIFO "1
3) PIPE MaxPacketSize BufferSize
nn
PIPE MaxPacketSize "1
CPU FIFO SIE
"1 "FRDY=1"
PIPE "1
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2.8.17 CPU (BCLR)
"y PIPE FIFO CPU

FIFO

PIPE FIFO

FIFO

PIPE DCP FIFO CPU  SIE "BCLR=1"
FIFO SIE DCP PID "NAK"
"BCLR=1"

PIPE BVAL BCLR "y

Zero-Length

PIPE DCP "1 "FRDY=1"
2.8.18 FIFO (FRDY)
CPU (DMAC) FIFO
"FRDY=1" FIFO
"BCLR=1" FIFO
(1) PIPE FIFO Zero-Length
(2) "BFRE=1"
2.8.19 (DTLN)
FIFO RCNT

(1) "RCNT=0"

CPU (DMAC) FIFO 1

"BFRE=1" "BCLR=1"
(2) "RCNT=1"

DTLN

("MBW=0" -1 "MBW=1" -2 )
1 FIFO "DTLN=0"

FIFO 1 1 FIFO
1 1 DTLN
"RCNT=1" FIFO FIFO
150ns
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2.9
L 4 0 INTENBO
15 14 13 12 11 10 9
VBSE | RSME | SOFE | DVSE | CTRE BEMPE:NRDYE
0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15 |VBSE VBINT INT_N R/W R
VBUS / -
0
1
14 |RSME RESM INT_N R/W R P
/ B H "o
0 )
1
13 [SOFE SOF INT_N /| RIW R
0
1
12 |DVSE DVST INT_N R/IW R P
/ B H "o
0 )
1
11 |CTRE CTRT INT_N R/W R P
/ B H "o
0 )
1
10 |BEMPE BEMP INT_N R/W R
/
0
1
9 |NRDYE NRDY INT_N R/W R
/
0
1
8 |BRDYE BRDY INT_N R/W R
/
0
1
7-0 0"
<<Remarks>>
* RESM DVSE CTRE Peripheral Controller Host Controller
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L4 1 INTENB1
15 14 | 13 | 12 1 | 10 |
OVRCRE BCHGE DTCHE ATTCHES
0 0 0
Bit Name Function S/IW | H/W |Remarks
15 |OVRCRE PORTO OVRCR INT_N R/W R H
PORTO OVRCR / P "o
0 )
1
14 |BCHGE PORTO BCHG INT_N R/W R H
PORTO USB / P "o
0 )
1
13 "0”
12 |DTCHE PORTO DTCH INT_N R/W R H
PORTO / (HOST (G
) )
0
1
11 |ATTCHE PORTO ATTCH INT_N R/W R H
PORTO / P "o
0 )
1
10_7 11011
6 |EOFERRE PORTO EOFERR INT_N R/W R H
PORTO EOF / P "o
0 )
1
5 |SIGNE PORTO SIGN INT_N R/W R H
PORTO / P "o
0 )
1
4 |SACKE PORTO SACK INT_N R/W R H
PORTO / P "o
0 )
1
3-0 "0”
<<Remarks>>
* OVRCRE INTENB1 Host Controller Peripheral
Controller
* OVRCRE Host Controller OTG A-Devcie
Peripheral Controller
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L 4 2 INTENB2 < 34H>
15 1 | 10 . 9 ;
OVRCREBCHGEE DTCHE ATTCHE IR EOFERRE L
0
Bit Name Function S/IW | H/W | Remarks
15 |OVRCRE PORT1 OVRCR INT_N R/W R H
PORT1 OVRCR / P "o
0 )
1
14 |BCHGE PORT1 BCHG INT_N R/W R H
PORT1 USB / P "o
0 )
1
13 "0”
12 |DTCHE PORT1 DTCH INT_N R/W R H
PORT1 / (HOST P "o
) )
0
1
11 |ATTCHE PORT1 ATTCH INT_N R/W R H
PORT1 / P "o
0 )
1
10_7 nOn
6 |EOFERRE PORT1 EOFERR INT_N R/W R H
PORT1 EOF / P "o
0 )
1
5-0 "0”
<<Remarks>>
* INTENB2 Host Controller Peripheral Controller
2.9.1 0 1 2(INTENBO INTENB1 INTENB2)
np
INT_N
( )
INTSTSO INTSTS1 INTSTS2 "
INTSTSO INTSTS1 INTSTS2 "
"o "t INT_N
Revi.02  2008.10.17  page 50 of 183 RENESAS



R8A66597FP/DFP/BG

4 BRDY BRDYENB < 36H>
15 | 14 | 13 12 1 | 10 | 9 8 | 7 | 6 . 5 4 i 3 | 2 i 1 I 0
PIPEBRDYE
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ S/IW | H/W ‘Remafks
15_10 non
9-0 |PIPEBRDYE BRDY BRDY R/W R
BRDY ne /
<<Remarks>>
*
2.9.2 BRDY (PIPEBRDYE)
"1 PIPE BRDY
BRDYSTS PIPEBRDY "1 INTSTSO BRDY
"1 INT_N
BRDYSTS PIPEBRDY "1
nge nn INT_N
4 NRDY NRDYENB < 38H>
15 | 14 | 13 10 9 8 | 7 | 6 | 5 | 4 3 2 1 i 0
........................................................... PIPENRDYE
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ SIW | H/W |Remafk5
15_10 non
9-0 |[PIPENRDYE NRDY NRDY R/W R
NRDY " /
<<Remarks>>
*
2.9.3 NRDY (PIPENRDYE)
"1 PIPE NRDY
NRDYSTS PIPENRDY "1 INTSTSO NRDY
"1 INT_N
NRDYSTS PIPENRDY "1
nge nn INT_N
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4 BEMP BEMPENB < 3AH>
15 | 14 | 13 12 1 10 9 | 8 | 7 6 | 5 | 4 | 3 2 1 | 0
PIPEBEMPE
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ S/W | H/W |R€!mafk'S
15_10 non
9-0 |PIPEBEMPE BEMP BEMP R/W R
BEMP nqe /
0
1
<<Remarks>>
*
294 BEMP (PIPEBEMPE)
"1 PIPE BEMP
BEMPSTS PIPEBEMP " INTSTSO BEMP
"1 INT_N
BEMPSTS PIPEBEMP "t
wgr e INT_N
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2.10 SOF

15

14

4 SOF

SOFCFEG

8 7

. 6 5 4 3

EDGESTS

TRNENSEL] BRDYM
0 0 0 0 0

Bit Name | Function S/IW | H/W |Remafk5
15-9 "0”
8 |TRNENSEL Full-Speed Low-Speed PORT| R/IW R H
1 (P IIOII
(
) )
0: Low-Speed
1: Low-Speed
7 non
6 |BRDYM PIPEBRDY RIW R
PIPEBRDY
0: SwW
1. FIFO FIFO
HW
5 |INTL INT_N R/W R
0
1
4 |EDGESTS R W
0
1
3-2 [SOFM SOF R/W R
SOF 00 SOF
01 1ms SOF
10 125us M SOF
11 Reserved
1-0 "0”
<<Remarks>>
* TRNENSEL Host Controller Host Controller Hi-Speed
2 PORT
*"BRDYM=1" "INTL=1" ( )
* "INTL=0" ("SCKE=0" ) "EDGESTS=0"
"SCKE=0"
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2.11
L 0 INTSTSO < 40H>
15 14 13 12 11 10 9 8 7 6 | 5 | 3 2 1 | 0
VBINT | RESM | SOFR | DVST | CTRT | BEMP | NRDY | BRDY VBSTS DVSQ VALID CTSQ
0 0 0 0 0 0 0 0 ? 0 0 0 0 0 0
- - - 1 - - - - - 0 0 - - - -
Bit Name Function S/W | H/W |Remarks
15 |VBINT VBUS R/W(0)| W
VBUS
0 VBUS
1 VBUS
14 |RESM R/W(0)| W P
H
0
1 )
13 |SOFR R/W(O)| W
0 SOF
1 SOF
12 |DVST R/W(QO)| W P
H
0
)
1
11 |CTRT R/W(0)| W P
H
0 )
1
10 BEMP BEMP R W
BEMP 0 BEMP
1 BEMP
9 |NRDY NRDY R w
NRDY 0 NRDY
1 NRDY
8 |BRDY BRDY R W
BRDY 0 BRDY
1 BRDY
7 |VBSTS VBUS R Wi
VBUS 0 VBUS L
1 VBUS "H"
6-4 |DVSQ R W P
000 Powered H
001 Default
010 Address )
011 Configured
1xx Suspended
3 |VALID usB R/W(O0)| W P
UsB H
0
1 )
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Bit Name Function S/W | H/W |Remarks

2-0 |[CTSQ R W P
000 H
001
010 )
011

100

101 NoData

110
111 Reserved

<<Remarks>>
*VBINT RESM SOFR DVST CTRT
"0" "1 "0" "o"
* VBINT RESM ("SCKE=0")
* RESM DVST CTRT Peripheral Controller Host
Controller "0"
*DVSQ VALID CTRQ Peripheral Controller
2.11.1 VBUS (VBINT)
VBUS (High Low Low High )
"1 VBUS VBSTS VBINT
VBSTS
2.11.2 (RESM)
Peripheral Controller Suspend (DVSQ=1XX) DP
e
2.11.3 (SOFR)
nn

2.11.3.1 Host Controller
PORTO PORT1 UACT "1
Illll ( 1ms )

2.11.3.2 Peripheral Controller

"1 ( ims )
USB HOST SOF SOFR
2114 (DVST)
Peripheral Controller
DVSQ "1
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2115 (CTRT)
Peripheral Controller
CTSQ "1
2.11.6 (BEMP)
BEMPENB PIPEBEMPE "1 PIPE BEMPSTS PIPEBEMP
"1 ( BEMP PIPE
BEMP ) "1
PIPEBEMP PIPEBEMP
PIPEBEMPE PIPE PIPEBEMP "o
ngn
nr ngn
2.11.7 (NRDY)
NRDYENB PIPENRDYE "1 PIPE BNRDYSTS PIPENRDY
"1 ( NRDY PIPE
NRDY ) "1
PIPENRDY PIPENRDY
PIPENRDYE PIPE PIPENRDY "o"
ngr
ngr ngn
2.11.8 (BRDY)
BRDYENB PIPEBRDYE "1 PIPE BRDYSTS PIPEBRDY
"1 ( BRDY PIPE
BRDY ) "1
PIPEBRDY PIPEBRDY
PIPEBRDYE PIPE PIPEBRDY "o"
ngr
nor ngn
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* INTSTS1
15 14 | 13 | 12 11 10 | 9 6 5
OVRCR! BCHG 'Lj__ EOFERR|_SIGN
0 0 0 0 0
Bit Name Function S/W H/W | Remarks
15 |OVRCR PORTO OVRCR RW(O)| W H
PORTO OVRCR OVCUROA OVCUROB (P
)
0 OVRCR
1 OVRCR
14 |BCHG PORTO USB RWO)| W H
PORTO USB (P
0 BCHG
1 BCHG )
13 0"
12 |DTCH PORTO USB R/WO)| W H
PORTOUSB (P
0 DTCH
1 DTCH )
11 |ATTCH PORTO ATTCH RW(O)| W H
PORTO USB (P
0 ATTCH
1 ATTCH )
10-7 0"
6 |EOFERR PORTO EOFERR RIWO) | W H
PORTO EOF P
0 EOFERR
1 EOFERR )
5 [SIGN RIW(0)| W H
(P
0 SIGN
1 SIGN )
4 [SACK RIW(O)| W H
(P
0 SACK
1 SACK )
3-0 0"
<<Remarks>>
* Host Controller
* Q" e
* OVRCR BCHG ("SCKE=0")
OVRCR BCHG ("SCKE=0")
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2.11.9 PORTO OVRCR (OVRCR)
OVCUROA OVCUROB (Low High High Low)
PORTO OVRCR "1
"1 INT_N
OVCUROA OVCUROB SYSSTSO0 OVCMON
Host Controller PORTO USB VBUS IC
OVCUROA OVCUROB
OVRCR OVCMON
2.11.10 PORTO USB (BCHG)
PORTO Full Speed / Low-Speed (J-State K-State SEO
J-State K-State SEO ) PORTO BCHG
nn npn
INT_N
PORTO SYSSTSO0 LNST
BCHG
@
@ ( )
(3) Peripheral Device ( )
BCHG 1) DVSTCTR RESUME Peripheral
2) 3) LNST Peripheral
2.11.11 Host Controller PORTO USB (DTCH)
PORTO USB PORTO DTCH "1
"1 INT_N
USB Specification2.0
DTCH )
PORT PIPE PORT
(ATTCH )
(1) DTCH PORT UACT "o"
(2) DTCH PORT Idle
2.11.12 Host Controller PORTO USB (ATTCH)
Host Controller PORTO Full Speed / Low-Speed J-State
K-State 2.5us PORTO ATTCH "1
"1 INT_N
ATTCH
(1) "K-State SEO SE1" "J-State" "J-State" 2.5us
(2) "J-State SEO SE1" "K-State" "K-State" 2.5us
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2.11.13 Host Controller PORTO EOF (EOFERR)
USB Specification2.0 EOF2 PORTO
PORTO EOFERR "
"1t INT_N
EOFERR ( )
PORT PIPE PORT
Enumeration
(1) EOFERR PORT UACT "o"
(2) EOFERR PORT Idle
2.11.14 Host Controller (SIGN)
SETUP Peripheral ACK
3 SIGN "
" INT_N
SIGN 3 SETUP
(1)~@3)
(1) Peripheral
(2) ACK
(3) ACK Handshake (NAK NYET STALL)
2.11.15 Host Controller (SACK)
SETUP Peripheral ACK
SACK "1t
"1 INT_N
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* 1 INTSTS2 < 44H>
15 14 T 10 @ 9
OVRCR: BCHG s8ii DTCH ATTCHE R B EOFERRIEEEEE
0 0
Bit Name Function SIW H/W | Remarks
15 |OVRCR PORT1 OVRCR R/W(@O)| W H
PORT1 OVRCR OVCUR1 (P
0 OVRCR )
1 OVRCR
14 |BCHG PORT1 USB R/W@O)| W H
PORT1 USB (P
0 BCHG
1 BCHG )
13 0"
12 |DTCH PORT1 RW(O)| W H
PORT1 P
0 DTCH
1 DTCH )
11 |ATTCH PORT1 ATTCH R/W@O)| W H
PORT1 P
0 ATTCH
1 ATTCH )
10-7 0"
6 |EOFERR PORT1 EOFERR RW(0)| R H
PORT1 EOF P
0 EOFERR
1 EOFERR )
5_0 HOH
<<Remarks>>
* Host Controller
* non nln
* OVRCR BCHG ("SCKE=0")
OVRCR BCHG ("SCKE=0")
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2.11.16 PORT1 OVRCR (OVRCR)
OVCUR1 (Low High High Low) PORT1 OVRCR
nn nn
INT_N
OVCUR1 SYSSTS1 OVCMON
Host Controller PORT1 USB VBUS IC
OVCUR1
OVRCR OVCMON
2.11.17 PORT1 USB (BCHG)
PORT1 Full Speed / Low-Speed (J-State K-State SEO
J-State K-State SEO ) PORT1 BCHG
np nn
INT_N
PORT1 SYSSTS1 LNST
2.11.10
2.11.18 Host Controller PORT1 USB (DTCH)
PORT1 USB PORT1 DTCH "1
"1 INT_N
21111
2.11.19 Host Controller PORT1 USB (ATTCH)
Host Controller PORT1 Full Speed / Low-Speed J-State
K-State 2.5us PORT1 ATTCH "1
"1 INT_N
2.11.12
2.11.20 Host Controller PORT1 EOF (EOFERR)
USB Specification2.0 EOF2 PORT1
PORT1 EOFERR "1
" INT_N
2.11.13
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4 BRDY BRDYSTS < 46H>
15 | 14 | i 9 ¢ 8 i 7 i 6 i 5 ¢ 4 ¢ 3 { 2 1 | 0
.................................................................... PIPEBRDY
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ S/IW | H/W ‘Remafks
15_10 non
9-0 |PIPEBRDY BRDY R/W(Q)| W
BRDY
0
<<Remarks>>
*
* "BRDYM=0" "0"
np
* "BRDYM=0" FIFO
2.11.21 BRDY (PIPEBRDY)
PIPE BRDY BRDYSTS
PIPEBRDY "1 BRDYENB
" INTSTSO "1 INT_N
BRDY BRDYM PIPE BFRE
2.11.21.1 "BRDYM=0 BFRE=0"
BRDY FIFO
BRDY PIPE
PIPEBRDY "
(1) PIPE
(€) DIR "o "1
(b) PIPE FIFO CPU (BSTS "o"
) PIPE
FIFO
(c) FIFO FIFO FIFO
FIFO
(d) TYPE Isochronous PIPE
(e) ACLRM " FIFO
DCP ( )
2) PIPE
(€) PIPE FIFO CPU (BSTS "o"
) FIFO
PID
MaxPacketSize
FIFO
FIFO
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( )FIFO FIFO FIFO
Peripheral Controller
PIPE "o PIPE PIPEBRDY
"o" PIPE "1
FIFO
2.11.21.2 "BRDYM=0 BFRE=1"
PIPE 1 BRDY
PIPE "1
1
(1) Zero-Length
(2) (TRNCNT ) TRNCNT
1
FIFO Zero-Length Zero-Length CPU
1
FIFOCTR BCLR "1
PIPE BRDY
PIPE "o" PIPE PIPEBRDY
"o" PIPE "1
BFRE
BFRE ACLRM PIPE FIFO
2.11.21.3"BRDYM=1 BFRE=0"
PIPE BSTS BRDY FIFO
npn g
1) PIPE
FIFO "1 "o"
DCP PIPE BRDY
(2 PIPE
FIFO "1 (
)"0"
FIFO Zero-Length "BCLR=1"
"L BRDY
ngn
BRDYM="1" BFRE ( PIPE)"O"
BRDYM="1" INTL "1
Revi.02  2008.10.17  page 63 of 183 RENESAS



R8A66597FP/DFP/BG

4 NRDY NRDYSTS < 48H>
15 | 14 | . 9 8 I 7 @ 6 5 4 3 | 2 1 0
.................................................................... PIPENRDY
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ S/W | H/W ‘Remafks
15_10 non
9-0 [PIPENRDY NRDY R/W(0)| W(1)
NRDY
0
1
<<Remarks>>
*
* "o" "1
2.11.22 NRDY (PIPENRDY)
"PID=BUF" PIPE NRDY
NRDYSTS PIPENRDY "1
NRDYENB "1 INTSTSO
NRDY "1 INT_N
PIPE NRDY 2.11.22.1 2.11.22.2 2.11.22.3
Host Controller SETUP
Host Controller SETUP SACK SIGN
Peripheral Controller
2.11.22.1 Host Controller
) PIPE
(a)~(c) NRDY
(a) TYPE Isochronous PIPE FIFO ouT
ouT Zero-Length PIPENRDY
nn OVRN nn
(b) TYPE Isochronous PIPE SETUP Peripheral
(Peripheral Handshake Timeout ) Peripheral
3
PIPENRDY "1 PIPE PID
"NAK"
(c) SETUP Peripheral STALL Handshake (ouT
STALL PING STALL
PIPENRDY "1 PIPE PID
"STALL(11)"
2 PIPE
(@) TYPE Isochronous PIPE FIFO IN Token
IN Token PIPE PIPENRDY "1
OVRN "1
IN Token CRCE "1
(b) TYPE Isochronous PIPE IN Token Peripheral
(Peripheral DATA Timeout )
Peripheral 3
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PIPE PIPENRDY "1 PIPE PID
"NAK"
(©) TYPE Isochronous PIPE IN Token Peripheral (Peripheral
DATA Timeout ) Peripheral
PIPE PIPENRDY "1 ( PIPE PID
)
(d) TYPE Isochronous PIPE CRC
PIPE PIPENRDY "1 CRCE "1
(e) STALL Handshake
PIPE PIPENRDY "1 PIPE PID
"STALL"
2.11.22.2 Host Controller
(1) PIPE
(a) TYPE Isochronous PIPE FIFO ouT
Start-Split (S-Split) PIPE PIPENRDY
nn
OVRN "1 ouT Zero-Length
(b) TYPE Isochronous PIPE S-Split Complete-Sprit (C-Split)
Hub (Hub Handshake Timeout ) Hub
3
PIPE PIPENRDY "1 PIPE PID
"NAK"
C-Split NRDY CSSTS "o"
(c) C-Split STALL Handshake
PIPE PIPENRDY "1 PIPE PID
"STALL(11)" CSSTS "o"
SETUP
(d) TYPE Interrupt PIPE microFrame = C-Split NYET
PIPE PIPENRDY "1 CSSTS "o"
( PIPE PID )
(2 PIPE
(@) TYPE Isochronous PIPE FIFO IN Token
S-Split PIPE PIPENRDY "1 OVRN
"1t IN Token
(b) TYPE Bulk PIPE DCP SETUP S-Split
C-Split IN Token Hub (Hub DATA
Timeout ) Hub
3
PIPE PIPENRDY "1 PIPE PID
"NAK" C-Split CSSTS "o"
(c) TYPE Isochronous Interrupt PIPE C-Split IN Token
Hub (Hub DATA Timeout ) Hub
3
TYPE Interrupt PIPE PIPE
PIPENRDY "1 PIPE PID "NAK" CSSTS "o"
TYPE Isochronous PIPE PIPE
PIPENRDY "1 CRCE "1 CSSTS "o" (PIPE
PID )
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(d) TYPE Isochronous PIPE C-Split STALL Handshake
PIPE PIPENRDY "t PIPE PID
"STALL(11)" CSSTS "0"
(e) TYPE Isochronous/Interrupt PIPE C-Split microFrame = NYET Handshake
PIPE PIPENRDY "1t CRCE "1t
CSSTS "o" (PIPE PID )
2.11.22.3 Peripheral Controller
(1) PIPE
(a) PIPE PID "BUF"("01") FIFO IN Token
IN Token NRDY PIPENRDY "1t
PIPE TYPE Isochronous Zero-Length OVRN
e
2) PIPE
(a) PIPE PID "BUF"("01") FIFO ouT
PIPE TYPE Isochronous ouT NRDY
PIPENRDY " OVRN "
PIPE TYPE Isochronous ouT
NAK Handshake NRDY PIPENRDY "t
(DATA-PID ) NRDY
DATA
(b) PIPE PID "BUF"("01") FIFO PING
PING NRDY PIPENRDY "t
(c) TYPE Isochronous PIPE PIPE PID "BUF"("01")
SOF NRDY PIPENRDY "
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4 BEMP BEMPSTS < 4AAH>
15 | 14 | . 9 ' 8 7 { 6 5 { 4 3 I 2 1 0
.................................................................... PIPEBEMP
0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ SIW | H/W ‘Remafks
15_10 non
9-0 |PIPEBEMP BEMP R/W(0)| W(1)
BEMP
0
1
<<Remarks>>
*
* "0" "1t
2.11.23 BEMP (PIPEBEMP)
"PID=BUF" PIPE BEMP
BEMPSTS PIPEBEMP "1
BEMPENB "1 INTSTSO
BEMP "1 INT_N
BEMP
(1) PIPE (Zero-Length ) PIPE FIFO
DCP PIPE BRDY BEMP
BEMP
@) 1 (DMAC) CPU FIFO
(b) ACLRM BCLR "1 ( )
(c) Peripheral Controller Status IN (Zero-Length )
2 PIPE
MaxPacketSize
BEMP PIPEBEMP "1
PIPE PID "STALL"("11")
HOST Controller Peripheral Controller
STALL
BEMP
(a) CRC
(b) SETUP
ngn
nn
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2.12
L FRMNUM < ACH>
15 4 ¢ 13 | 12 | 112 | 10 : 9 | 8 | 7 | 6 . B 4 3 2 1 0
OVRN FRNM
0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15 |OVRN Isochronous PIPE R/W(0)| W(1)
/ /
0
1
14 |CRCE Isochronous PIPE R/W(0)| W(1)
CRC CRC
0
1
13_11 non
10-0 |[FRNM R w
<<Remarks>>
* OVRN
2.12.1 / (OVRN)
TYPE Isochronous PIPE
ne
NRDY
2.11.22
nor ngr
npn
2.12.1.1 Host Controller
(1) (2) Illll
(1) TYPE Isochronous PIPE FIFO
ouT
2) TYPE Isochronous PIPE FIFO IN
2.12.1.2 Peripheral Controller
1) @ "1
Q) TYPE Isochronous PIPE FIFO
IN Token
(2) TYPE Isochronous PIPE FIFO ouT
2.12.2 CRC (CRCE)
TYPE Isochronous PIPE CRC
ne
ngr nor
e
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CRC NRDY 2.11.22

2.12.3 (FRNM)
Ims 1 SOF SOF
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® UFRNM < AEH>
UFRNM
0 0 0
Bit Name Function ‘ SIW | H/W ‘Remarks
15_3 non
2-0 [UFRNM R W
<<Remarks>>
2124 (UFRNM)
PORTO PORT1 Hi-Speed
PORTO PORT1 Hi-Speed 0x00
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2.13 Peripheral Controller USB
4 USB USBADDR < 50H>
5 ¢ 14 ¢ 13 12 ¢ 11 { 10 9 | 8 ¢ 7 i 6 i 5 ¢ 4 + 3 i 2 1 i 0
USBADDR
0 0 0 0 0 0 0
0 0 0 0 0 0 0
Bit Name Function ‘ S/W | H/W ‘Remarks
15-7 "0”
6-0 [USBADDR Peripheral Controller Host R R/W P
USB UsB H
)
<<Remarks>>
2.13.1 USB (USBADDR)
Peripheral Controller SetAddress
uUsB
Peripheral Controller USB
0x00

Host Controller
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2.14 USB
uSB
Peripheral Controller UsSB Host Controller
usB
¢ USB USBREQ 54H>
15 { 14 ¢ 13 | 12 - 11 | 10 | 9 8 7 6 5 { 4 ¢ 3 | 2 1 | 0
bRequest bmRequestType
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/IW H/W Remarks
15-8 [bRequest USB bRequest P R P w
H R/W H R
7-0 |bmRequestType USB P R P W
bmRequestType H R/W H R
<<Remarks>>
2.14.1 USB (bRequest)
2.14.1.1 Host Controller
SETUP USB
"SUREQ=1" "SUREQ=0"
2.14.1.2 Peripheral Controller
SETUP USB
2.14.2 USB (bRmRequestType)
2.14.2.1 Host Controller
SETUP USB
"SUREQ=1" "SUREQ=0"
2.14.2.2 Peripheral Controller
SETUP USB
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¢ USB USBVAL 56H>
15 | 14 13 2 ¢ 11 0 100 . 9 : 8 i 7 6 5 4 3 2 1 i 0
wValue
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W H/W Remarks
15-0 \wValue USB wValue P R P W
H R/W H R
<<Remarks>>
2.14.3 (wValue)
usB wValue b7-0
2.14.3.1 Host Controller
SETUP uUusB wValue
"SUREQ=1" "SUREQ=0"
2.14.3.2 Peripheral Controller
SETUP UusB wValue
¢ USB USBINDX 58H>
15 | 14 | 13 12 . 11 . 10 9 | 8 | 7 6 5 4 3 2 1 0
windex
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/IW H/W Remarks
15-0 |windex USB windex P R P W
H R/W H R
<<Remarks>>
2.14.4 (windex)
USB wlndex b7-0
2.14.4.1 Host Controller
SETUP uUsB wlndex
"SUREQ=1" "SUREQ=0"
2.14.4.2 Peripheral Controller
SETUP uUusB wlndex
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4 USB USBLENG < 5AH>
5 { 14 | 13 @ 12 ¢ 11 | 10 { 9 8 ¢ 7 + 6 5 ‘4 3 ¢ 2 {1 | 0
wlLength
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function SIW H/W Remarks

15-0 \wLength UsSB wlLength P R P w
H R/W H R

<<Remarks>>

2.145 (wLength)
usB wLength b7-0

2.14.5.1 Host Controller
SETUP USB wLength

"SUREQ=1" "SUREQ=0"

2.14.5.2 Peripheral Controller
SETUP usB wLength
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2.15 DCP

4 DCP

DCPCFG

15 | 14

10

8

Bit Name Function | S/W | H/W ‘RemarkS
15_9 110”
8 |[CNTMD Default Control PIPE R/W R
0
1
7 |SHTNAK Default Control PIPE RW | R
PIPE PID NAK
0 PIPE
1 PIPE
3-0 "Q”
4 DIR Host Controller R/W R H
(P "0
)
0
1
3_0 110”
<<Remarks>>
2.15.1 (DIR)
Host Controller
Peripheral Controller "0"
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4 DCP < 5EH>
15 | 14 | 13 | 12 6 5 3 2 1 i 0
DEVSEL MXPS
0 0 0 0 1 0 0 0 0 0
Bit Name Function S/W H/W | Remarks
15-12 |DEVSEL Host Controller R/W R H
Peripheral Device P
all"0"
0000 "0000" )
0001 "0001"
1001 "1001"
1010 "1010"
1011-1111: Reserved
11-7 "0”
6-0 |MXPS DCP ( R/W R
)
<<Remarks>>
2.15.2 (DEVSEL)
Host Controller USB
DEVADDXx
"DEVSEL=0010" H'D4 DEVADD2
"CSSTS=0" "PID=NAK" "SUREQ=0"
DCP PID "BUF" "NAK" "CSSTS=0" "PBUSY=0"
PID "NAK"
PBUSY
Peripheral Controller "0000"
2.15.3 (MXPS)
DCP ( )
0x40(64Bytes)
MXPS USB
MXPS "CSSTS=0" "PID=NAK" CURPIPE
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
"MXPS=0" FIFO "PID=BUF"
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4 DCP DCPCTR < 60H>
15 14 13 12 11 | 10 ! 8 7 6 5 4 1 3 i 2 1 i 0
BSTS 'SUREQ!CSCLR CSSTS SQSET SQMON | PBUSY | PINGE CCPL PID
0 0 0 0 0 1 0 0 0 0 0
- - - - - - - - 0 0 0

Bit Name Function S/W H/W | Remarks
15 [BSTS DCP FIFO R W
0
1
14 |SUREQ Host Controller "1" |R/W(1) |R/W(0O)| H
SETUP P "o
)
0
1
13 |CSCLR Host Controller Split RO)W(|R/W(©0)| H
Split Transaction  CSPLIT Transaction 1) P "o
"1 CSSTS 0 )
DCP
SSPLIT
0
1 CSSTS
12 |CSSTS Host Controller Split R R/W H
Split Transaction COMPLETE Transaction  CSPLIT P
SPLIT(CSPLIT)
0 START-SPLIT(SSPLIT) )
Split Transaction
1 CSPLIT
11 |SUREQCLR Host Controller "1" |[R(O)W(|R/W(0O)| H
SUREQ SUREQ 1) P 0"
)
0
1 SUREQ 0
10-9 "0”
8 [SQCLR DCP R(0)/ R
DATAO W(1)
0
1 DATAO
7 |SQSET DCP R(0)/ R
DATAL W(1)
0
1 DATAl
6 |SQMON DCP R W
0 DATAO
1 DATAl
5 |PBUSY DCP PID BUF NAK R W
PIPE DCP NAK
0 NAK
1 NAK
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Bit Name Function S/W H/W | Remarks
4 |PINGE Host Controller 1 R/W R H
PING ouT (P "o
PING )
0 PING
1 PING
5-3 "0”
2 |CCPL Peripheral Controller R/W | R/W(0) P
1 (H |IO|I
)
0
1
1-0 |PID R/W R/W
PID
00 NAK
01 BUF
10 STALL
11 STALL
<<Remarks>>
2.15.4 (BSTS)
DCP FIFO
ISEL
(1) "ISEL=0" :
(2) "ISEL=1"
2.15.5 SETUP (SUREQ)
Host Controller "t SETUP
SETUP SACK SIGN
ngy
SUREQCLR "1t "o"
DEVSEL USBREQ USBVAL USBINDX USBLENG SETUP
uUusB "1t "SUREQ=1"
DCP PID "NAK" "1t SETUP
("SUREQ=1") DEVSEL USBREQ USBVAL USBINDX
USBLENG
SETUP "o"
Peripheral Controller "0"
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2.15.6 Split Transaction CSPLIT (CSCLR)

Host Controller "1 CSSTS "0"

Split Transaction S-Split

"1 Split Transaction C-Split CSSTS
ngr
CSSTS "UACT=0"

"CSSTS=0" "1 "CSSTS=0"

Peripheral Controller "0"
2.15.7 Split Transaction CSPLIT (CSSTS)

Host Controller Split Transaction C-Split

C-Split "1" C-Split "0"
Host Controller

2.15.8 SUREQ (SUREQCLR)

Host Controller "1 SUREQ "0"

ngr
SETUP "SUREQ=1" "1"
SETUP SUREQ
ngr
SUREQ "UACT=0"

Peripheral Controller "o"

2.15.9 (SQCLR)
"1 PIPE
DATAO "0"
SQCLR SQSET "1
"1 "CSCTS=0" "PID=NAK" "CURPIPE "
PIPE PID "BUF" "NAK" "1 "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
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2.15.10 (SQSET)
" PIPE
DATA1 "0"
SQCLR SQSET "1
" "CSSTS=0" "PID=NAK" "CURPIPE "
PIPE PID "BUF" "NAK" "1
"PBUSY=0" PID
PBUSY
2.15.11 (SQMON)
PIPE
DATA-PID
Peripheral Controller SETUP
DATAL1 )
Peripheral Controller IN/OUT
2.15.12 PIPE (PBUSY)
PIPE USB "o"
nn e
"PID=NAK" PIPE
2.15.13 PING (PINGE)
Host Controller "
PING PING
PING ACK Handshake
ouT NAK Handshake NYET Handshake
PING
Host Controller "o"
PING ouT
"CSSTS=0" PID=NAK"
PIPE PID "BUF" "NAK" "1
"PBUSY=0" PID
PBUSY

ouT

"CSSTS=0"
"NAK"

"CSSTS=0"
"NAK"
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2.15.14 (CCPL)
Peripheral Controller PID
USB Host
SET_ADDRESS
SETUP
SETUP
"ALID=1" nn
Host Controller "0"
2.15.15 PID (PID)
"NAK" "BUF"
2.15.15.1 Host Controller
"NAK" "BUF"
1)
"UACT=1" "PID=NAK" FIFO
"PID=BUF"
(2)
"UACT=1" "PID=NAK" FIFO
"PID=BUF"
1) )
(1) "BUF"
"PID=STALL(11)"
(2) CRC 3
(3) STALL
PIPE Split
"NAK" C-Split
"PID=NAK"
2.15.15.2 Peripheral Controller
1) SETUP
"VALID=1"
(2) "BUF"
"PID=STALL(11)"
3)
4) uUSB

SET_ADDRESS

"BUF"

USB Host IN

nqn

ACK Handshake
Zero-Length

nqn "o"

"PID=BUF"

ouT ( PING

MaxPacketSize

"PID=NAK"
"PID=STALL(11)"
S-Split (CSsTS="1" )
C-Split
IINAKII (IIOOII)
"VALID=0"
MaxPacketSize
"PID=STALL(1x)"
"PID=NAK"

"PID=BUF"
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2.16
PIPE1-9 PIPESEL PIPECFG PIPEBUF PIPEMAXP PIPEPERI
PIPEXCTR PIPEXTRE PIPEXTRN
PIPESEL PIPECFG PIPEBUF PIPEMAXP
PIPEPERI PIPEXCTR PIPEXTRE
PIPEXTRN PIPESEL
* PIPESEL < 64H>
.............................................. PIPESEL
0 0 0 0
Bit Name Function | S/W ‘ H/W ‘Remarks
15-4 "0”
3-0 |[PIPESEL 68H-6EH PIPE R/W R
0000
0001 PIPE1
0010 PIPEZ2
0011 PIPES3
0100 PIPE4
0101 PIPES
0110 PIPES6
0111 PIPEY
1000 PIPES8
1001 PIPE9
<<Remarks>>
* “PIPESEL=0000" "0” “PIPESEL=0000"
68H-6EH
2.16.1 (PIPESEL)
"0001" "1001" H68 H6C
PIPE PIPE H68
H6C PIPE
"0000" H68 H6E
ALL"O" H68 H6E
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PIPECFG < 68H>
9 8 3 1 2 | 1 {0
DBLB (CNTMD EPNUM
0 0 0 0 0 0
Bit Name Function SIW H/W | Remarks
15-14 [TYPE PIPESEL PIPE(  PIPE) R/W R
00
01
10
11
13-11 Qg
10 |BFRE PIPE R/W R
BRDY BRDY
0 BRDY
1 BRDY
9 |DBLB PIPE FIFO R/W R
0
1
8 |CNTMD PIPE R/IW R
0
1
7 |SHTNAK PIPE R/W R
PIPE PID NAK
0 PIPE
1 PIPE
6-5 nQe
4 |DIR PIPE R/IW R
0
1
3-0 [EPNUM PIPE RIW R
<<Remarks>>
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2.16.2 (TYPE)
PIPESEL PIPE ( PIPE) USB
PIPE 2.14
214 PIPE TYPE
PIPE1 PIPE2 "01" "11" | bulk isochronous
PIPE3 PIPES "o1" bulk
PIPE6 PIPE9 "10" interrupt
"PID=BUF" ( PIPE USB ) "00"
PIPE PID "NAK" PIPE PID "BUF"
"NAK" "CSSTS=0" "PBUSY=0"
PID "NAK" PBUSY
2.16.3 BRDY (BFRE)
PIPE PIPE1 PIPES
"1 PIPE ( "DIR =0"
) BRDY
BRDY "BCLR=1"
"BCLR=1" PIPE FIFO
"1 PIPE PIPE ( "DIR =1"
) BRDY
PIPEBRDY
"CSSTS=0" "PID=NAK" CURPIPE PIPE
PIPE USB 3
"ACLRM=1" "ACLRM=0" PIPE FIFO
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.16.4 (DBLB)
PIPE PIPE1 PIPES
" PIPE PIPEBUF
BUFSIZE FIFO 2
PIPE FIFO
(BUFSIZE+1)*64*(DBLB+1) [ 1
" PIPE ("DIR =1" )
BRDY
PIPEBRDY
"CSSTS=0" "PID=NAK" CURPIPE PIPE
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PIPE usB 3
"ACLRM=1" "ACLRM=0" PIPE FIFO
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.16.5 (CNTMD)
PIPE PIPE1 PIPE5 PIPE bulk
PIPE FIFO
2.15
2.15 CNTMD FIFO
0 ("DIR=0")FIFO ;
1
("DIR=1")FIFO
1) @
@) ( DMAC) FIFO
(2 ( DMAC) © )
FIFO "BVAL=1"
1 ("DIR=0")FIFO ;
) PIPE FIFO
((BUFSIZE+1)*64)
2 Zero-Length
?3) PIPE FIFO
Zero-Length
()] PIPE
("DIR=1")FIFO ;
v O
@) ( DMAC) PIPE FIFO
1
2 ( DMAC) PIPE FIFO 1
© ) FIFO "BVAL=1"
(3) DMAC PIPE FIFO 1
FIFO
DENDx_N
"CSSTS=0" "PID=NAK" CURPIPE PIPE
PIPE usB 3
"ACLRM=1" "ACLRM=0" PIPE FIFO
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
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2.16.6 PIPE (SHTNAK)
PIPE PIPEL PIPES
PIPE " PIPE
PIPE PID “NAK"
(1) 2
(1) (Zero-Length )
2
"CSSTS=0" "PID=NAK"
PIPE PID "BUF"  "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
PIPE "
2.16.7 (DIR)
" PIPE
PIPE
"CSSTS=0" "PID=NAK" CURPIPE PIPE
PIPE USB 3
"ACLRM=1" "ACLRM=0" PIPE FIFO
PIPE PID "BUF"  "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.16.8 (EPNUM)
PIPE
"0000" PIPE
"CSSTS=0" "PID=NAK" CURPIPE PIPE
PIPE PID "BUF"  "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
DIR EPNUM PIPE
("EPNUM=000"(  PIPE ) )
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L 2 PIPEBUF < 6AH>
14 13 1 12 ¢ 11 10 7 | 6 | 5 4 1 3 2 i 1 0
BUFSIZE BUFNMB
0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function ‘ S/W | H/W ‘Remafks
15 17011
14-10|BUFSIZE PIPESEL PIPE( PIPE) R/W R
FIFO
0x00: 64
0x01: 128
Ox1F: 2K
9-8 "0”
7-0 |BUFNMB PIPE FIFO R/W R
0x4 - 0x87
<<Remarks>>
* "CSSTS=0" "PID=NAK" CURPIPE PIPE
* PIPE PID "BUF" "NAK" "CSSTS=0" "PBUSY=0"
PID "NAK"
PBUSY
2.16.9 (BUFSIZE)
PIPE FIFO
1 64
"DBLB=1" PIPE FIFO
2
PIPE FIFO
(BUFSIZE+1)*64*(DBLB+1) [ ]
(1) PIPE PIPE1 PIPES ; Ox0 Ox1F
2) PIPE PIPE6 PIPE9 - Ox0
"CNTMD=1" BUFSIZE MaxPacketSize
2.16.10 (BUFNMB)
PIPE FIFO
PIPE FIFO
:‘BUFNMB :BUFNMB+(BUFSIZE+1)*(DBLB+1)-1
0 (0x00) 8640 (0x87)
0x00 0x03 0x03 DCP
0x04 PIPEG6 PIPE6 PIPE PIPE PIPEG6
PIPE6 "BUFNMB=0x04"
"Ox05 PIPE7 PIPE7 PIPE PIPE PIPE7
PIPE7 "BUFNMB=0x05"
0x06 PIPES8 PIPES PIPE PIPE PIPES
PIPES "BUFNMB=0x06"
0x07 PIPE9 PIPEY PIPE PIPE PIPE9
PIPES "BUFNMB=0x07"
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L PIPEMAXP < 6CH>
15 14 | 13 12 ¢ 11 10 9 8 7 6 | 5 | 4 3 2 1 0
DEVSEL MXPS
0 0 0 0 0 0 0 0 0(1) 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15-12|DEVSEL Host Controller R/W R H
P
0000 "0000" all"o"
0001 "0001" )
1001 "1001"
1010 "1010"
1011 — 1111: Reserved
11 11017
10-0 |MXPS ( R/W R
)
PIPE6 -9 0x1 - 0x40
<<Remarks>>
* MXPS PIPESEL PIPESEL "0x00"
"0x40"
2.16.11 (DEVSEL)
Host Controller usB
DEVADDx
"DEVSEL=0010" H'D4 DEVADD?2
"CSSTS=0" "PID=NAK"
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
Peripheral Controller "0000"
2.16.12 (MXPS)
PIPE ( )
PIPE1,2 1 (Ox1) 1024 (0x400)
PIPE3 5 8 (Ox8) 16 (0x10) 32 (0x20) 64 (Ox40) 512 (0x200)
[2:0]
PIPE6 9 1 (Ox1) 64 (0x40)
0x40 (64 )
MXPS uUusB
Isochronous-PIPE Split-Transaction MXPS 188
MXPS "CSSTS=0" "PID=NAK" CURPIPE
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
"MXPS=0" FIFO "PID=BUF"
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* PIPEPERI < 6EH>
1 - 10 ¢ L2 1 | 0

............................................................... IITV
0 0 0

Bit Name Function | S/IW | H/W |RemarkS
15_13 non
12 |IFIS PIPESEL PIPE( PIPE) R/W R P
IN IN (H IIOII
)
0
1
11_3 non
2-0 (ITV PIPE R/W R
2 n
<<Remarks>>
2.16.13 IN (IFIS)
Peripheral Controller PIPE TYPE Isochronous IN
HTV Interval ( ) USB HOST IN-Token
FIFO
("DBLB=1" ) 1
FIFO IN-Token ( ) SOF
SOF SOF
Host Controller "0"
PIPE TYPE Isochronous "o"
2.16.14 (nTv)
2 n
Host Controller Peripheral Controller
"CSSTS=0" "PID=NAK" CURPIPE
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
usB "PID=NAK" "ACLRM=1"
Interval
PIPE3 5 PIPE3 5 ngn
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2.16.14.1 Host Controller

PIPE TYPE Isochronous Interrupt
Token 2TV ( ) 1
PIPE Token
High-Speed HUB Full-Speed/Low-Speed Peripheral
PIPE 1ms
PID "BUF" ( ) Token
USB S S sJo[p[s]o[Dp
o o} olu|alofu|a
F F FIT|T]F|T|T
A A
0 0
[ PO [NAK]BUF][BUF]|BUF
Token 0 0
(0:
- )
.
21 “"HTvV=0" Token
usB S s s]o p[s s]o p[s sfofpo
o o olu afo olu Afo olu|a
F F FIT T|F FIT T|F FIT|T
A A A
0 0 0
[ PD [NAK]BUF][BUF[|BUF[BUF]|BUF][BUF
Token 0 0 0
(0:
. )
T
22 "NINTv=1" Token
PIPE TYPE Isochronous Token
TYPE Isochronous NRDY Token
(2) PIPE Isochronous-IN PIPE
In-Token Peripheral (
) NRDY
( (DMAC) FIFO ) FIFO
IN-Token
OVRN "1 NRDY
2 PIPE Isochronous-OUT PIPE
( (DMAC) FIFO ) FIFO
OUT-TOKEN OVRN "1
NRDY Zero-Length
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Token 1) 3
1) HW ( nTv
2) "ACLRM=1"
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2.16.14.2 Peripheral Controller
PIPE TYPE Isochronous

(2) PIPE Isochronous-OUT PIPE

nTv Interval ( ) DATA
NRDY
DATA CRC (DMAC)
FIFO ) FIFO
NRDY
NRDY SOF SOF
SOF
"HTV=0" SOF NRDY
PID "NAK" SOF
NRDY
1TV
(@ "1nTVv=0" PIPE PID "BUF" ( )
( ) s S s|o p|s|ofp
o o] o|lu alofula
F F FIT T|F[T|T
A A
0 0
[ pD [NAKk][BUF]BUF]BUF
Token 0 0
(0:
- )
T
2.3 "lITV=0" ( ) Token
(b) "1ITV=0" PIPE PID "BUF" DATA
( ) S S slo pfs slo pfs slo|p
o o olu alo olu alo olufa
F F FIT T|F FIT T|F FIT|T
A A A
0 0 0
[ PD [NAK]BUF[BUF|[BUF|[BUF[BUF][BUF
Token 0 0 0
(o:
- )
T
24 11TV=0" ( ) Token
(2) PIPE Isochronous-IN PIPE
"IFIS="1" "IF1S=0" HTV Token
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"IFIS=1" FIFO nTv
Interval ( ) IN-Token FIFO
IN-Token CRC
FIFO SOF SOF
SOF FIFO
HnTv (ouT
Peripheral Controller v @ ()
1) HW ( Y% "0"
@) "ACLRM=1"
3) USB
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2.17
¢ PIPE1l PIPE1CTR < 70H>
¢ PIPE2 PIPE2CTR < 72H>
¢ PIPE3 PIPE3CTR < T4H>
¢ PIPE4 PIPE4ACTR < 76H>
4 PIPES PIPE5SCTR < 78H>
15 14 13 12 | 11 . 10 9 8 7
BSTS |INBUFM CSCLR CSSTS 'ATREPM ACLRM SQCLR!SQSET
0 0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15 |BSTS PIPE FIFO R W
0
1
14 |INBUFM PIPE PIPE R W
FIFO
0 FIFO
1 FIFO
13 |CSCLR PIPE CSSTS R/ |R/W(0) H
CSPLIT CSCLR=1 W(1) P "o
0 )
1 CSSTS
12 |CSSTS PIPE Split Transaction CSPLIT R R/W H
CSSTS
0 SSplit Transaction Split
Transaction
1 CSplit Transaction
11 "0”
10 |ATREPM PIPE / R/W R P
0 (H "0"
1 (  PIPE FIFO )
Zero-length Packet
NAK NRDY )
9 |ACLRM PIPE R/'W R
/
0
1
8 |[SQCLR PIPE R(0)/ R
DATAO0 | W(1)
nqn
0
1 DATAO
7 |SQSET PIPE R(0)/ R
DATA1 | W(1)
nqn
0
1 DATAl
6 |SQMON PIPE R W
0 DATAO
1 DATAl
5 |PBUSY PIPE USB R W
PIPE
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Bit Name Function S/W | H/W |Remarks
0 PIPE USB
1 PIPE USB
4-2 g
1-0 |PID PIPE R/W | RIW
PID
00 NAK
01 BUF
10 STALL
11 STALL
<<Remarks>>
2.17.1 (BSTS)
PIPE FIFO CPU
DIR BFRE DCLRM
2.16 BSTS

0 0 0 "FIFO n
no
1
1 0 "FIFO "1"
"BCLR=1"
o
1 "FIFO "1t
no
1 0 0 "FIFO "1"
nor
1
1 0
1
2.17.2 (INBUFM)
PIPE ("DIR=1") ( DMAC)
FIFO "1
FIFO
"o" ("DBLB=1" ) 2
( DMAC) 1 nge
PIPE ("DIR=0") BSTS
2.17.3 Split Transaction CSPLIT (CSCLR)
Host Controller "1 CSSTS "0"
Split Transaction S-Split
"1 Split Transaction C-Split CSSTS
ngr
CSSTS "UACT=0"
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"CSSTS=0" "1t "CSSTS=0"
Peripheral Controller "o"
2.17.4 Split Transaction CSPLIT (CSSTS)
Host Controller Split Transaction C-Split
C-Split "1 C-Split "o"

Host Controller
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2.17.5 (ATREPM)
Peripheral Controller PIPE TYPE "Bulk"
"1 USB HOST Token
(1) PIPE Bulk-IN ("TYPE=01" "DIR=1" )
"ATREPM=1" "PID=BUF" IN-Token
USB Host ACK 1 IN-Token - Zero Length
) (DATA-PID) ( )
BRDY BEMP
2 PIPE Bulk-OUT ("TYPE=01" "DIR=0" )
"ATREPM=1" "PID=BUF" OUT-Token ( PING-Token)
NAK NRDY

"CSSTS=0" "PID=NAK"

PIPE PID "BUF" "NAK"
"PBUSY=0" PID
PBUSY
"1 USB FIFO
usB FIFO
PIPE TYPE Isochronous "o"
Host Controller "o"
2.17.6 (ACLRM)
PIPE FIFO ACLRM
1 "o
2.17

2.17 "ACLRM=1"

nn

Zero-Length

-ACK

"CSSTS=0"

"NAK"

nn

(1) PIPE FIFO

( FIFO

)
) PIPE TYPE Isochronous
(3) | BFRE BFRE
(4) | FIFO DBLB
(5)

"CSSTS=0" "PID=NAK" PIPE CURPIPE
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
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2.17.7 (SQCLR)
"1 PIPE
DATAO "o"
Host Controller Bulk-Out PIPE " PIPE
PING-token
SQCLR " "CSCTS=0" "PID=NAK"
PIPE PID "BUF" "NAK" " "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.17.8 (SQSET)
"1 PIPE
DATA1 "o
SQSET " "CSSTS=0" "PID=NAK"
PIPE PID "BUF" "NAK" "1 "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.17.9 (SQMON)
PIPE
PIPE TYPE Isochronous
DATA-PID
2.17.10 PIPE (PBUSY)
PIPE USB "o "1
nn nor
"PID=NAK" PIPE
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2.17.11 PID (PID)
PIPE
"NAK" PIPE USB "BUF"
PID ( ) 2.18
2.19
PIPE USB "BUF" "NAK" "NAK"
PIPE USB "NAK" "PBUSY=1"
"NAK" PBUSY
(1) PIPE PIPE SHTNAK "1
"PID=NAK"

2 PIPE MaxPacketSize

"PID=STALL(11)"
(3) Peripheral Controller uUsB "PID=NAK"
(4) Host Controller CRC 3

"PID=NAK"
(5) Host Controller STALL "PID=STALL(11)"
"PID=NAK("00")" "PID=STALL" "10"
BUF("01") STALL "11"
STALL("11") NAK "10" "00"
STALL BUF NAK BUF
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2.18 PID (Host Controller )
"00 (NAK)"
"01 (BUF)" Bulk ("TYPE=01") "UACT=1" PIPE
FIFO
Interrupt ("TYPE=10")
"UACT=0"
Isochronous "UACT=1" PIPE
("TYPE=11") FIFO Token
"UACT=0"
"10 (STALL)"
"11 (STALL)"
219 PID (Peripheral Controller )
"00 (NAK)" Bulk("TYPE=01") USB Host Token NAK
"ATREPM=1" 2.17.5
Interrupt ("TYPE=10")
Isochronous USB Host Token
("TYPE=11")
("TYPE=00") USB Host Token
"01 (BUF)" Bulk("TYPE=01") USB Host OUT Token PIPE
("DIR=0") FIFO
ACK NYET
NAK
USB Host PING Token PIPE
FIFO
ACK NAK
Interrupt ("TYPE=10") USB Host OUT Token PIPE
("DIR=0") FIFO
ACK
NAK
Bulk("TYPE=01") FIFO
("DIR=1") USB Host Token
Interrupt ("TYPE=10") NAK
Isochronous USB Host OUT Token PIPE
("TYPE=11") ("DIR=0") FIFO
FIFO
("DIR=1") USB Host Token
Zero-Length
"10 (STALL)" Bulk("TYPE=01") USB Host Token  STALL
"11 (STALL)" | Interrupt ("TYPE=10")
Isochronous USB Host Token
("TYPE=11")
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¢ PIPE6 PIPE6CTR < 7TAH>
¢ PIPE7 PIPE7CTR < 7CH>
¢ PIPES PIPESCTR < 7TEH>
¢ PIPE9 PIPE9CTR < 80H>
15 14 | 13 12 ¢ 11 | 10 | 9 8 7
............... ACLRM;SQCLR SQSET
0 0 0
Bit Name Function S/W | H/W |Remarks
15 |BSTS PIPE FIFO R w
0
1
14 "
13 |CSCLR PIPE CSSTS R/ |RIW()| H
CSPLIT CSCLR=1 W(1) P "o
0 )
1 CSSTS
12 |CSSTS PIPE Split Transaction CSPLIT R R/W H
CSSTS
0 SSplit Transaction Split
Transaction
1 CSplit Transaction
11-10 Qg
9 |ACLRM PIPE R/W | RIW
/
0
1
8 |SQCLR PIPE R(0)/ R
DATAO | W(2)
nqn
0
1 DATAO
7 [SQSET PIPE R(0)/ R
DATA1 | W(2)
nqn
0
1 DATA1
6 |SQMON PIPE R W
0 DATAO
1 DATA1
5 |PBUSY PIPE USB R w
PIPE
0 PIPE USB
1 PIPE USB
4-2 "
1-0 |PID PIPE R/W | R/W
PID
00 NAK
01 BUF
10 STALL
11 STALL
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<<Remarks>>
2.17.12 (BSTS)
2.17.1
2.17.13 Split Transaction CSPLIT (CSCLR)
2.17.3
2.17.14 Split Transaction CSPLIT (CSSTS)
2.17.4
2.17.15 (ACLRM)
PIPE FIFO ACLRM "1t "o
npn e
2.20

2.20 "ACLRM=1"

1) PIPE FIFO
(2) | Host Controller PIPE TYPE
Interrupt
(3) | BFRE BFRE
(4)
"CSSTS=0" "PID=NAK" PIPE CURPIPE
PIPE PID "BUF"  "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.17.16 (SQCLR)
2.17.7
2.17.17 (SQSET)
2.17.8
2.17.18 (SQMON)
2.17.9
2.17.19 PIPE (PBUSY)
2.17.10
2.17.20 PID (PID)
2.17.11
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2.18
¢ PIP1 PIPELITRE
¢ PIP2 PIPE2TRE
¢ PIP3 PIPE3TRE
¢ PIP4 PIPE4TRE
¢ PIPS PIPESTRE

90H>
94H>
98H>
9CH>
AOH>

AN NN NA

Bit Name | Function ‘ S/IW ‘ H/W ‘Remarks
15-10 "0”
9 |[TRENB / R/W R
0
1
8 |TRCLR "1 ROY | R
0 w(1)
0
1
7-0 "0”
<<Remarks>>
* "CSSTS=0" "PID=NAK"
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
2.18.1 (TRENB)
PIPE TRNCNT e
TRNCNT
@) ("CNTMD=1" ) FIFO CPU
(2) "SHTNAK=1" TRNCNT PIPE PID
"NAK"
(3) "DENDE=1" "PKTM=0" TRNCNT
DEND
(4) "BFRE=1" TRNCNT
BRDY
PIPE "o"
nor
" TRNCNT
nn
2.18.2 (TRCLR)
" PIPE
ngr
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¢ PIP1 PIPE1TRN < 92H>
¢ PIP2 PIPE2TRN < 96H>
¢ PIP3 PIPE3TRN < 9AH>
¢ PIP4 PIPE4TRN < 9EH>
¢ PIP5 PIPE5TRN < A2H>
15 | 14 | 13 12 ¢ 11 . 10 9 . 8 7 6 : 5 C2 1 i 0
TRNCNT
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W | H/W |Remarks
15-0 [TRNCNT RIW | RIW
Write pipe
( )
Read
"TRENB=0"
"TRENB=1"
<<Remarks>>
2.18.3 (TRNCNT)
PIPE TRENB "1
2.18.1
"TRENB=0"
"TRENB=1"
@ (9 TRNCNT 1
(a) "TRENB=1"
(b) (TRNCNT = +1)
(c) MXPS
1 @ (3 TRNCNT 0
1) (@ (©
(a) "TRENB=1"
(b) (TRNCNT = +1)
(©) MXPS
3 (@ (0)
(a) "TRENB=1"
(b)
3 (@ (b)
(a) "TRENB=1"
(b) TRCLR "1
PIPE "o"
nor
"CSSTS=0" "PID=NAK" "TRENB=0"
PIPE PID "BUF" "NAK" "CSSTS=0"
"PBUSY=0" PID "NAK"
PBUSY
"TRENB=1" "TRCLR=1"
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2.19
L 2 0 DEVADDO < DOH>
L 2 1 DEVADD1 < D2H>
L 2 2 DEVADD?2 < D4H>
¢ 3 DEVADD3 < D6H>
L 2 4 DEVADD4 < D8H>
* 5 DEVADDS < DAH>
L g 6 DEVADDG6 < DCH>
L g 7 DEVADD7 < DEH>
* 8 DEVADDS8 < EOH>
L g 9 DEVADD9 < E2H>
L g A DEVADDA < E4H>
15 14 13 12 11 10 | 9 | 8 7 i 6 . 5
UPPHUB HUBPORT USBSPD
0 0 0 0 0 0 0 0 0
Bit Name Function S/wW ‘ H/W ‘Remafks
15 "0”
14-11|UPPHUB Peripheral Device R/W R H
HUB HUB USB Address (P al
0000 PORT 0"
)
0001-1010 HUB USB Address
1011-1111 Reserved
10-8 |HUBPORT Peripheral Device R/W R H
HUB HUB PORT (P all
000 PORT "0"
)
001-111 HUB PORT
7-6 |USBSPD Peripheral Device USB R/W R H
(P all
00 DEVADDx 0"
01 Low-Speed )
10 Full-Speed
11 High-Speed
7-1 "0”
0 |RTPORT R/W R H
PORT  (ROOT HUB PORT (P all
) 0"
0 PORTO )
1 PORT1
<<Remarks>>
*1 Host Controller pipe
*2 pipe pipe
1 @ pipe
(1) DEVSEL
) PIPE PID "BUF" PIPE DCP "SUREQ=1"
*3 Peripheral Controller "o
Rev1.02  2008.10.17  page 105 of 183 RENESAS



R8A66597FP/DFP/BG

2.19.1 HUB (UPPHUB)

Host Controller Split
2.19.2 HUB (HUBPORT)

Host Controller Split
2.19.3 (USBSPD)

Host Controller

2.19.4 (RTPORT)
Host Controller
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3.1
3.1.1
3.1
2
3.1
H/W RST_N "L”
USB Peripheral Controller
D+ D-
3.1.2
3.2 ("XCKE=0")
H/W 3.3 ("XCKE=1"
"SCKE=1"
3.2 (
PINCFG LDRV
PINCFG INTA INT_N
3.3 (
SYSCFG1 PCSDIS Low CS_N
SYSCFG1 LPSME Low
DMAXCFG DREQA DREQx_N
DMAXCFG DACKA DACKx_N
DMAXCFG DENDA DENDx_N
DMAXCFG OBUS OBUS
SOFCFG BRDYM PIPEBRDY
SOFCFG INTL INT_N
x=0 1
3.1.3
SYSCFG XTAL XIN XCKE
UsB
SCKE
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3.1.4 USB
UsSB ("SCKE=1") SYSCFG USBE "1
uUsB
3.15
uSB (SYSCFG DCFM )
Host Controller Peripheral Controller
34 USB
3.4USB
Host Controller "DCFM=1"
No. PORTO PORT1 PORT
(1) Hi-Speed Hi-Speed PORTO/PORT1
(2 Full or Low Full or Low PORTO/PORT1
3 Hi-Speed Full or Low PORTO/PORT1
(4) Full or Low Hi-Speed
Peripheral Controller "DCFM=0"
PORTO PORT1
(5) Hi or Full PORT1 Low-Speed
3.1.6 Hi-Speed USB
3.1.6.1 Host Controller
Host Controller Peripheral D+ Pull Up
( Low-Speed ) Hi-Speed (PORTO: SYSCFG HSE PORT1:
SYSCFG1 HSE )y 1t Low-Speed
Hi-Speed PORT Hi-Speed "0"
Low-Speed SOFCFG TRNENSEL "1"
3.6.1
Hi-Speed PORT UsB ("USBRST=1" )
Reset Handshake Protocol usB PORTO Reset Handshake
DVSTCTRO RHST PORT1 Reset Handshake DVSTCTR1 RHST
3.1.6.2 Peripheral Controller
Peripheral Controller Hi-Speed
Hi-Speed (SYSCFG HSE )y e
Full-Speed SYSCFG HSE "o"
Hi-Speed Reset Handshake Protocol USB
Reset Handshake DVSTCTRO RHST
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3.1.7 DCFM USB
DCFM USB 3.5
3.5
DCFM | PORTO PORT1 Contoller | PORTO | PORT1 Remarks
HSE HSE Speed | Speed
0 0 0 Peripheral Full PORT1 |PORTO Full-Speed
0 1 0 Hior Full| PORT1 |PORTO Reset Handshake Protocol (RHSP)
Hi-Speed RHSP Full-Speed
1 0 0 Host Full or Fullor [PORTO PORT1 D+ PullUp
Low Low Full-Speed D- PullUp
Low-Speed
D- PullUp PORT
"HSE=0"
1 1 0 Hior Full| Fullor |PORTO : RHSP Hi-Speed Host Controller
Low RHSP Full-Speed
PORT1: D+ PullUp Full-Speed
D- PullUp Low-Speed
D- PullUp
PORT "HSE=0"
1 0 1 Full or |Hior Full|PORTO0:D+ Pull Up Full-Speed
Low D- PullUp Low-Speed
D- PullUp
PORT "HSE=0"
PORT1:RHSP Hi-Speed Host Controller
RHSP Full-Speed
1 1 1 Hi or Full|Hi or Full|PORT0O PORT1 RHSP Hi-Speed
Host Controller RHSP
Full-Speed
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3.1.8 USB Pull Down Pull Up
uUsB
D+ Pull Up D+ D- Pull Down
AVCC
Host Controller PORTO SYSCFG DRPD
SYSCFG1 DRPD "1 PORT D+,D- Pull Down
Peripheral Controller USB Host SYSCFG
D+ Pull Up
Hi-Speed D+ D- Full-Speed
uSsB Peripheral
/
Peripheral Controller usB SYSCFG
USB D+ ( D+ D-
usB usB

D+ Pull Up

PORT1

DPRPU

DPRPU

nqn

Q"
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3.19
3.1.9.1
Low vce 2 3.6
3.1
3.6
Low "LPSME=1"
(31102 ) Low
FIFO
vCC VIF vce vCcCe Low
VCC AVCC VIF
H/W
[ HW J]
( )
d }]
)< o
VCC AVCC
(VIF )
VCC AvVCC VCC
vee J] < (VIF )
*1) . "PCSDIS=1" CPU CS_N
"RSME=1" RESM
"VBSE=1" VBINT
"BCHGE=1"  PORT BCHG
3.1
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3.1.9.2

Low

Low
Low

Low

Low

Host Controller

1ms

3.1.9.3VCC
VCC

VCC

VCC

usB

Low

XCKE

(SCKE)

AvVCC

SYSCFG1

3.1.10.2
2.7

FIFO

VCC AVCC

LPSME "t
Low

3.3

"SCKE=1"

SYSCFG1

usB
VCC

Low
H/W

uUsB

3.1.10.3 3.4

"XCKE=1"

LPSME

FIFO

VIF

Rev1.02
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3.1.10
3.1.10.1 H/W
3.2 HIW
“XCKE=1"
1) “XCKE=1"
(2)"SCKE=1" ( PLLC SCKE )
(1) (i/)
XCKE
PLLC(HMW)
SCKE(HMW) —
3.2
3.1.10.2 Low
3.3 Low Low
"LPSME=1"
(1) SOFCFG EDGESTS "EDGESTS=0"
) “SCKE=0"
(3) 60ns
(4)PLL “PLLC=0"
(®) “XCKE=0
(2) (4) (5)
\J/ (3) min 60ns \J/
XCKE — —
PLLC
SCKE
33
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3.1.10.3 Low
3.4 Low

(1) INT_N
*6)
XCKE
(2)1ms ( CPU )
(3)"SCKE=1" (
)
(4) "XCKE=1"

PLLC SCKE

*6) CPU INTENB1 PCSDIS
o INT_N

Low

) @) @)

XCKE  S0000ooooooc

PLLC(HW)

SCKE(HW)

INT_N(HW) D @) >

Event

34 Low
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3.2
3.2.1
3.7
3.7
[ ]
VBINT VBUS VBUS Host VBSTS 2111
"Low” - "High” "High” - "Low” Peripheral
[Peripheral Controller Host
RESM USB Peripheral
J-State - K-State J-State - SEO 2112
[Peripheral Controller ]
SOFR SOF Host 2.11.3
Peripheral 3.2.8
DVST Peripheral | DVSQ 2.11.4
USB 3.2.6
Set Address
Set Configuration
CTRT Peripheral | CTSQ 2.11.5
3.2.7
BEMP Host PIPEBEMP 2.11.6
Peripheral 2.11.23
3.25
NRDY Host Controller Host PIPENRDY | 2.11.7
STALL Peripheral 2.11.22
3 3.24
Peripheral Controller
"PID=BUF"
CRC
BRDY FIFO Host PIPEBRDY 2.11.8
Peripheral 21121
3.2.3
OVRCR OVRCR Port OVCMON Host OVCMON 2.11.9
[Host Controller VBUS Peripheral 2.11.16
OVCROA OVCROB OVCR1
Port ]
BCHG USB Host 2.11.10
[Host Controller Port Peripheral 2.11.17
]
DTCH Peripheral Device Host 2.11.11
2.11.18
ATTCH Peripheral Device Host 2.11.12
2.11.19
EOFERR EOF Port EOF Host 2.11.13
2.11.20
SIGN SETUP ( ACK Host 2.11.14
SACK SETUP (ACK) Host 2.11.15
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3.8 INT_N INT_N
SOFCFG INTL INT_N PINCFG
INTA INT_N
3.8 INT.N
INT_N
1
INTL
( 1 48MHz 32
"INTL=0”
)
"INTL=1"
- "INTA=0" Low "INTA=1" High
(1)
1 2 1 2

o T \

A

(1

@

INT_N \

*1) 1 1

3.5 INT_N ("INTA=0"
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3.6
INTENBO § : INTSTSO usB
—{ vBSE
INT_N ( [ VBINT | 4<:(:— Set_Address
( _-I e | [ RESM | Set_Configuration
|
_C—-| SOFE |
| SOFR |
_‘I DVSE | Control Write
_C [ pvsT | Data Stage
_‘I CTRE | Control Read
_C ["CTRT | =l Data Stage
_C_‘I BEMPE | | | | Control Transfer
| BEMP | End
_C_-I NRDYE | Control Transfer
i NRDY i Error
_‘I BRDYE | Control Transfer
_C | BRDY | Setup Receive
BEMP
_C—— OVRCRE I | | - | | " | — |
l OVRCR
( —{ BCHGE | — - E
| BCHG | EE
( — DTCHE |
| DTCH | ]
_C——| ATTCHE | b1
| ATTCH| ™
—-| EOFERRE | el
_C i EOFERR | NRDY
(—-| SIGNE | [bo]  [b1]bo]
[ siGN | S - é
(] 5 °
I —
INTENB1 Iﬂl
INTSTS1 ]
I——| OVRCRE b1
_C { OVRCR | 50|
( —{ BCHGE | e
| BCHG | BRDY
(—-IDTCHE| [b9]  [bi]bo]
[ DTCH | S z
_C——| ATTCHE | [ b9 | >
| ATTCH | —
—-| EOFERRE |
_C [ EoFERR e
INTENBZ ' |NTSTS2 o0
3.6
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3.2.2
VBINT RESM BCHG (Low )
INT_N
Peripheral Device BCHG ATCH
DTCH BCHG
ATCH DTCH
3.2.3 BRDY
BRDY Host Peripheral 2.11.21
3.7 BRDY
Zero-Length BRDYSTS 71"
BRDYSTS ("BCLR=1")
1- 9 DMA PIPECFG BFRE 71
(1) Zero-Length BFRE=0 ( )
UsB —{ Token Packet |{  Zero-Length Packet/  |{ ACK Handshake |
Short Data Packet /
Data Packet (Maximum size)
FIFO i
BRDY i
(PIPEBRDY
)
A
4 .
BRDY
(2) BFRE=1 ( )
UsB —{_Token Packet |+ Zero-Length Packet / —{ ACK Handshake |
Short Data Packet /
Data Packet (Maximum size)
FIFO i ;
BRDY | :
(PIPEBRDY !
) ' \
L 4 N
BRDY
(3) ( )
usB —{ Token Packet |- Data Packet ——— ACK Handshake |
FIFO
BRDY
(PIPEBRDY
) 3
BRDY
|:| Host |:| Peripheral
*1) ACK Handshake
*2) FIFO
CPU
()] 1
) @ ()
(a) Zero-Length
(b)
©
)
1 @
(1) Zero-Length
2
3.7 BRDY
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INTSTSO BRDY SOFCFG BRDYM
3.9 BRDY
39 BRDY
BRDYM BRDY
0 BRDYSTS INTSTSO
BRDY
1 BSTS "o" INTSTSO BRDY
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3.2.4 NRDY
NRDY Host Peripheral NRDY
2.11.22
3.8 Peripheral Controller NRDY
(1) ( )
USB —  IN Token Packet |—| NAK Handshake =
( )
NRDY
(PIPENRDY |
) ¢
2 ;OUT ( )
UsB —{ OUT Token Packet | Data Packet H  NAKHandshake |~—
( )
NRDY
(PIPENRDY |
)
(CRC ) |
3) ;PING ( )
UsB —] PING Packet H NAKHandshake |
( )
NRDY
(PIPENRDY |
) 2
|:| Host
|:| Peripheral
*1) Isochronous Hankdshake
*2) Pipe PID "1 PIPENRDY "1
*3) Pipe Isochronous CRC OVRUN
3.8 Peripheral Controller NRDY
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3.25 BEMP
BEMP Host Peripheral 2.11.23
3.9 BEMP
1) -
USB —{INToken Packet Data Packet H ACKHandshake |———

(

BEMP
I

(PIPEBEMP

)
usB —{ OUT Token Packet | Data Packet (Maximum |- STALL Handshake |———
packet size over)
BEMP

(PIPEBEMP |

[ JHost

] Peripheral

*1) Isochronous Hankdshake

3.9 Peripheral Controller BEMP
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3.2.6

3.10 I

( )
INTENBO

INTSTSO DVSQ
Default

Peripheral Controller
Peripheral Controller

(DVST=1")

Powered Suspended

(DVSQ="000")

(DVSQ="100")

-

(RESM="1))

USB
(DVST=1")

USB (DVST=1)

Default Suspended

(DVSQ="001")

~ o _ - (DVSQ="101")

(RESM="1))

\
1
Sdiaddress (Address=0) | \ SetAddress (Address>0)

(DVST=1)) \ ! (DVST=1)
\ 1

(DVST=1")

Address Suspended

(DVSQ="010") (DVSQ="110")

~ /’
\~___/

(RESM="1")

SetConfiguration / \ ' ' ' .
(ConfigurationValue=0) \ SetConfiguration (ConfigurationValue>=0)

(DVST="1") \ ] (DVST=1)

(DVST=1")

Configured Suspended

(DVSQ="011") _\ (©vsQ=1u1")

‘__—’

(RESM="1))

DVST "1

RESM "1

3.10
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3.2.7
3.11 1
INTENBO
INTSTSO CTSQ
Peripheral Controller
DCPCTR PID
Illxll (IISTALLII)
@
(a) IN ouT PING
(b) IN
(©) "DATAPID=DATAO”
@
(a) ouT ACK IN
(b) "DATAPID=DATAO”
(©) ouT PING
®3)
(a) ouT PING
USB wLength
Zero-Length
ACK
CTRT ("SERR=1" ) “CTRT=0" (
) "CTSQ=110" "CTSQ=110"
uSsB CTRT
/ “<CTSQ = 1107~
<<CTSQ = 000"~ <<CTSQ =001"" <<CTSQ =000~"
“<CTSQ=011"~ <=CTSQ = 1007~
““CTSQ = 101"~
¢
| 4
CTRT \ /
3.11
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3.2.8
3.12 SOFR
Peripheral Controller Full-Speed SOF
SOFR Hi-Speed MSOF
SOF FRNM SOFR Hi-Speed
SOF MSOF MSOF
MSOF 2 (MSOF )
SOF MSOF 1) @
(1) pMSOF
USBE=1
(2) MSOF
USBE=0 USB
(1) Peripheral Controller USOF Lock SOFR
|—| |—| |—| |—| |—| |-t50': SOF
uSOF
usoOF 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 6 0o 1
(FRNM ) | ? | 2 | 0 |
THSOF THSOF
SOFR |‘| HSOF |‘|
(2) Peripheral Controller uSOF Lock SOFR
1 SOF SOF L1 SOF
uSOF e, e, nnn, e nn,nmnn
USOF 7 0 1 6 7 O 7 0 1 7 0 1 0 1
0 (USOF ) | 4 [ 6 |
(FRNM ) TUSOF TuSOF T}.JSOF
uSOF |
SOFR HSOF |_|
3.12 SOFR
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3.3
3.10 USB
9
3.10
PIPESEL PIPESEL PIPEBU PIPEMAXP 2.16.1
PIPEPERI
Pipe
DCPCFG TYPE Type 2.16.2
PIPECFG BFRE BRDY PIPE1-5:
2.16.3 3.4.34 3.4.35
DBLB PIPE1-5:
2.16.4 3.4.1.4
CNTMD PIPE1-2: (
PIPE3-5:
2165 3.4.15
DIR ( IN ouT
) 2.16.7 3.4.2.1
EPNUM 2.16.8
SHTNAK DCP:
PIPE 1-2: (
PIPE 3-5:
2.16.6
PIPEBUF BUFSIZE DCP: (256 )
PIPE 1-5: (64 2K
PIPE 6-9: (64 )
2.16.9 3.4.1
BUFNMB DCP: ( 03 )
PIPE 1-5: ( 8-135(0x87)
PIPE 6-9: ( 47 )
2.16.10 3.4.1
DCPMAXP | DEVSEL 2.16.11
PIPEMAXP
MXPS 2.16.12 3.3.1
PIPEPERI IFIS PIPE 1-2: (
PIPE 3-9:
2.16.13 3.95
nTv PIPE 1-2: (
PIPE 6-9: (Host Contoller
2.16.14 3.9.3
DCPCTR BSTS 2.17.1 3.4.1.1
PIPEXCTR | INBUFM IN 2.17.2 3.4.1.1
SUREQ SETUP DCP
Host
SUREQCLR | SUREQ DCP
Host
CSCLR CSSTS Host
CSSTS Split Transaction Host
ATREPM 1-5
Peripheral
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ACLRM
217.6 2.17.15
SQCLR
217.7 3.3.4
SQSET
217.8 3.3.4
SQMON
2.17.9 3.3.4
PBUSY Pipe 2.17.10
PID PID 21711 332
PIPEXTRE | TRENB 15
2.18.2
TRCLR 15
2.18.3
PIPEXTRN | TRNCNT 15
2.18.1
DEVADDX | UPPHUB HUB Host
219.1
HUBPORT HUB Host
2.19.2
USBSPD Host
219.3
RTPORT Host
2.19.4
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3.3.1
DCPMAXP PIPEMAXP MXPS
DCP 1-5 USB 6-9
64 ("PID=BUF” )
DCP: Hi-Speed "64”
DCP: Full-Speed "g" "16” 32" 64"
PIPE 1-5: Hi-Speed "512”
PIPE 1-5: Full-Speed "g” "16” 32" "64”
PIPE 1-2: Hi-Speed 1" "1024”
PIPE 1-2: Full-Speed "1” 71023 3.9
PIPE 6-9"1"  "64”
Highband-Width
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3.3.2 PID
DCPCTR PIPEXCTR PID PID
(1) Host Controller PID
PID
(@ NAK
(b) BUF
ouT ouT
IN IN
(c) STALL
DCP SUREQ
(2) Peripheral Controller PID
PID
(@) NAK "NAK "
(b) BUF
(c) STALL "STALL "
PID "ACK " usB
PID
PID
(1) Host Controller H/W PID
(a) NAK
"PID=NAK”"
()
CRC 3
()
CRC 3
( ) DCPCFG SHTNAK "1
() PIPECFG SHTNAK n1”
() PIPECFG SHTNAK n1”
(b) BUF "BUF"
(c) STALL
"PID=STALL"
() STALL
()
(2) Peripheral Controller H/W PID
(a) NAK
( ) SETUP (DCP )
() PIPECFG SHTNAK "1”
() SHTNAK "1
(b) BUF BUF
(c) STALL
()
()
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3.3.3 PIPE
USB "PID=NAK”
3.13 USB (“PID=BUF”)
USB "PID=BUF”
DCPCFG DCPMAXP
DCPCTR SQCLR SQSET CSCLR
PIPECFG PIPEBUF PIPEMAXP PIPEPERI
PIPEXCTR ATREPM ACLRM SQCLR SQSET
PIPEXTRE PIPEXTRN
DEVADDX
CSCLR DEVADDX 2
( PIPE >
[ PIPE PID "NAK"]
.I.DI.F.)E CSSTS . Host
0 Wait
PIPE PBUSY
"o" Wait
( PIPE )
3.13 USB "PID=BUF” PIPE
CPU/DMAO/DMA1-FIFO CURPIPE
Pipe
FIFO CURPIPE
DCPCFG DCPMAXP
PIPECFG PIPEBUF PIPEMAXP PIPEPERI
Pipe CURPIPE Pipe DCP
Pipe BCLR
3.34 PID
PID PID
DCPCTR PIPEXCTR SQMON
ACK ACK
DCPCTR PIPEXCTR SQCLR SQSET
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PID
Peripheral Controller
DATAO DATA1
Host Controller

Host Peripheral ClearFeature
PID
SQSET
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3.4
Host
Peripheral
3.4.1
3.14 CcPU
CPU
SIE
64 1
PIPEBUF BUFNMB BUFSIZE PIPEXCFG
CNTMD BUFSIZE
PIPEXCFG DBLB
PIPEBUF BUFSIZE
( ) 3 FIFO FIFO
C/DXFIFOSEL CURPIPE
(CPU ) DCPCTR
PIPEXCTR BSTS INBUFM FIFO CIDXFIFOCTR
FRDY
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FIFO Port

CFIFO Port

CURPIPE=6

DOFIFO Port

CURPIPE=1

D1FIFO Port

CURPIPE=3

Buffer memory

No. | PIPE
-~O— 0 | PIPEO(DCP) |4
1

BUFNMB

(BUFSIZE+1)
X
(DBLB+1)

(

PIPEBUF reg

PIPECFG reg
DBLB

BUFNMB=4, BUFSIZE=0

BUFNMB=5, BUFSIZE=0

BUFNMB=6, BUFSIZE=0

BUFNMB=7, BUFSIZE=0

BUFNMB=8, BUFSIZE=7

[ BUFNMB=16, BUFSIZE=7 | [ DBLB=1 |
[ BUFNMB=32, BUFSIZE=15 | [ DBLB=0 |
[ BUENMB=48, BUFSIZE=15| [ DBLB=1 |
[ BUFNMB=80, BUFSIZE=15] [ DBLB=0 |

3.14
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3411
3.11 BSTS
INBUFM PIPEXCFG DIR
CFIFOSEL ISEL (bCP )
INBUFM 15
BSTS CPU INBUFM
SIE CPU(DMAC) FIFO
BEMP INBUFM
3.11 BSTS
ISEL DIR | BSTS
o( ) 0 FIFO
0( ) 1 Zero-Length FIFO
Zero-Length
1( ) 0 FIFO
1( ) 1 FIFO
3.12 INBUFM
DIR INBUFM
0( )
1( ) 0
1( y |1 FIFO
34.1.2
3.13
3.13
BCLR SCLR DCLRM ACLRM
CFIFOCTR CFIFOSIE DxFIFOSEL PIPEXCTR
DxFIFOCTR
CFIFO CFIFO ACLRM "1tro”
DxFIFO PIPE SIE
PIPE PIPE CPU
CPU DMAC SIE
3434
“BCLR=1" “SCLR=1" “‘DCLRM=1" “ACLRM=1"
“DCLRM=0" “ACLRM=0"
( " BCLR=0" ( " SCLR=0"
) )
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3.4.1.3
3.14
DCP

6-9

3.14

PIPE

0-3 256 DCP
(64 x4 )
64

64

64

64

- 135 (0x87) | 4736

(64 x128 )

®0(N(O (0|
RO

3414 /
1-5 PIPEXCFG DBLB
PIPEBUF BUFSIZE
3.14 PIPE1 PIPE3
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3.4.15
DCPCFG PIPEXCFG CNTMD
0-5
CPU
"BVAL=1"
BRDY
3.15 CNTMD
(1) CNTMD=0 Packet (DBLB=0 ) (2) CNTMD=1 Packet (DBLB=0 )
Buffer Memory Buffer Memory

1 1

(Maximum Packet Size)
>

1
(Maximum Packet Size)

1
(Maximum Packet Size)

1

n—>
(3) CNTMD=0 Packet (DBLB=0 ) (4) CNTMD=1 Packet (DBLB=0 )
|| Buffer Memory || Buffer Memory

1 1
(Maximum Packet Size)

n—> n
(Maximum Packet Size)

1
(Maximum Packet Size)

1
(Maximum Packet Size)

>
3.15 CNTMD
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3.4.2 FIFO
FIFO 3.15 FIFO
uUsSB
C/DxFIFOCTR BVAL DMA DEND
Zero-Length BCLR BVAL
Zero-Length DTLN=0 BCLR
C/DxFIFOCTR DTLN
3.15 FIFO
C/DXFIFOSEL | RCNT DTLN
REW 2.8.4
3.4.2.2
DCLRM 2.8.11 DxFIFO
3.4.1.2
3.4.3.4
DREQE DREQ 3.4.3 DxFIFO
MBW FIFO 2.85
3.4.2.1
BIGEND FIFO 2.8.6
ISEL FIFO 2.8.7 DCP
3.4.2.1
CURPIPE PIPE 2.8.8
C/DXFIFOCTR | BVAL 2.8.16
BCLR CPU 2.8.17
3.4.1.2
FRDY FIFO 2.8.18
DTLN 2.8.19
DEND 14 DMA
3.4.3.3
3.4.2.1 FIFO
3.16 FIFO C/DxFIFOSEL CURPIPE
CURPIPE
"FRDY=1"
FIFO
MBW FIFO
DCP ISEL PIPEXCFG DIR
3.16 FIFO
DCP CPU CFIFO
1~ 7 | CPU CFIFO
DxFIFO
DMA DxFIFO
3.4.2.2 REW
C/DxFIFOSEL REW
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3.4.2.3
PIPE
FIFO
TRNCNT
Host Controller
PIPE
TRCLR
TRENB TRNCNT
TRENB=0
TRENB=1
CURPIPE
@) CURPIPE
2 CURPIPE
TRCLR
@) "PID=BUF”

@
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3.43 DMA DxFIFO
3.4.3.1 DMA
! ! 1 9 DMAC
FIFO DMA DREQ
DMA 1 8 16 DREQ
DREQ
4
DXFIFOSEL MBW FIFO 8 16 CURPIPE
DMA DMA (CURPIPE
)
3.4.3.2 DMA
DMAXCFG DFORM DMA DXFIFOSEL DREQE
DREQx_N 3.17 DMA 3.16
FIFO DMA
3.17 DMA
ADDR
DREQE| DFORM _ |DATA DREQ |DACK | RDWR | +CS
CPU 0 0 o/l o] o] cpu - - o o |cPu
cPU 1 1 ol oo cpru o ; o o |cpu DMA
cCPU 2 1 ol 1]o0] cpru o o ) *1) [cPU DMA
CPU 3 1 0 1 1 CPU o o - *1) CPU DMA
SPLIT 1 1] 1] 0] spur o o - -
*1) DXFIFO CS_N ("High" )
[cPru 1 DmA | [cPu 2 DwmA |
DREQ __/ \_/  \__/ I 2 N A N
DACK — — o mmmm e - \ / \ / \ /
RD/WR \ / \ / \ / \ / \ / \ /
cs \ / \ / \ / e -
ADDR . -
D15-0  H>— ) VD VN
DEND ./ \_/
[spLIT DMA |
bree  \__/ \__ /[ \__/
DACK \ / \ / \ /
SD7-0 $ ) a C>_
DEND \__/
3.16 FIFO DMA
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3.4.3.3 DEND
! DEND DMA
DEND usB
@
DEND DMA DEND
DMAXCFG PKTM
3.18 DEND
3.18 DEND
Zero-Length EMPTY EMPTY
BRDY Zero-Length Zero-Length
PKTM *1)
0
1
*1) Zero-Length DREQ
)
DEND "BVAL=1"
3.4.3.4 DxFIFO DxFIFO
DXFIFOSEL DCLRM "1
3.19
3.19 BFRE
DCLRM
DMA
3.19
DCLRM =0 DCLRM=1
BFRE=0 BFRE=1 BFRE=0 BFRE=1

Zero-Length
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3.4.3.5 BRDY
PIPECFG BFRE BRDY
DMA
"BFRE=1"
BRDY DnFIFOCTR DTLN
BRDY
3.20 BRDY
3.20 BRDY
BFRE = “0" BFRE = “1"
Zero-Length
BFRE BFRE ’0”

Revl.02  2008.10.17  page 140 of 183 RENESAS



R8A66597FP/DFP/BG

3.44 FIFO
FIFO
3441 FIFO
3.17 FIFO C/DxFIFOSEL CURPIPE
FRDY DTLN
CURPIPE CURPIPE
"FRDY=1" FIFO
CFIFO ISEL
CURPIPE
WR_ N
CURPIPE PIPE-A X PIPE-B
FRDY PIPE-A X PIPE-B
DTLN PIPE-A X PIPE-B
- > max 100ns max 450ns
min 20ns
3.17 FRDY DTLN
3.44.2 FIFO
3.18
300ns FIFO
IN "BVAL=1"
WR_N/
RD_N |
CURPIPE PIPE-A
ERDY Buffer-A Buffer-B
DTLN Buffer-A Buffer-B
¢ > max 300ns
min 20ns
3.18 FRDY DTLN
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3.5
OBUS Host Peripheral
DMAXCFG OBUS SDO0-7 DEND 3.21
OBUS DMA CPU DMA
OBUS
3.21 OBUS
OBUS
0 *2) SDO-7 DEND
DMAC DMA
1 SDO-7 DEND
SDO-7 DEND Hiz
0 DACKx_N SDO-7 DEND
DMAC DACKx_N
DMA
1 DACKx_N SDO-7 DEND
DACKx_N SDO-7 DEND
*2) DMAXCFG DFORM[9-7] *100” DACKx_N
OBUS=0 SDO-7 DEND
OBUS=0 SD0-7 DEND
3.19 OBUS
OBUS=1 OBUS=0
DREQ ./ \___/ \__ / /S \__ /
DACK __/  \_/ /S /S
SD7-0 ) S  H— X X X
DEND \_ / \ /
3.19
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3.6 DCP
DCP DCP
256
CFIFO
3.6.1 Host Controller
Peripheral Device Low-Speed Device
SOFCFG TRNENSEL "1t
3.6.1.1
USBREQ USBVAL USBINDX USBLENG
uSB DCPCTR
SUREQ "1
SUREQ H/W 0" "SUREQ =1" usB
Peripheral DCPMAXP
DEVSEL 0 DEVADDO UPPHUB HUBPORT USBSPD
RTPORT
Peripheral Address DEVSEL USB Address
USB Address DEVADDXx
"DEVSEL=0x2" DEVADD2 "DEVSEL=0xA" DEVADDA
(INTSTS1 SIGN
SACK )
DCPCTR SQMON
DATAO usB
3.6.1.2
DCP
DCP CFIFOSEL ISEL
DCPCFG DIR
1 PID DATAl DCPCFG
SQSET PID DATA1l PID BUF
BRDY BEMP
Zero-Length
Hi-Speed PING ouT
DCPCTR PINGE
PING 3.7.1
3.6.1.3
Zero-Length DCP
PID DATAl DCPCFG SQSET
PID DATAl
Zero-Length BRDY CFIFOCTR DTLN
BCLR
Hi-Speed PING ouT
DCPCTR PINGE
3.6.14 PING
ouT PING "PINGE=0"
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ouT ouT NAK
NYET PING PING ACK ouT

<<QUT >>
™ (1) OUT
(2) ACK
(3) OUT

(4) NAK/NYET
(5) PING
(6) NAK
(7) PING

L (8) ACK

"PINGE=0"
"PINGE=1" 3.7.1
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3.6.2 Peripheral Controller
3.6.2.1
ACK
)
(@)INTSTSO VALID "1
(b)DCPCTR PID "NAK"
(c) DCPCTR CCPL "o"
2 usB
USBREQ USBVAL USBINDX USBLENG
"VALID=0" "VALID=1" "PID=BUF”
VALID usB
UsB bmRequestType bit8
wlLength
3.11
3.6.2.2
usB DCP
DCP CFIFOSEL ISEL
DCPCFG DIR
1 PID DATAl DCPCFG
SQSET PID DATA1l PID BUF
BRDY BEMP BRDY
BEMP
Hi-Speed NYET
3.6.14
3.6.2.3
DCPCTR PID "PID=BUF” CCPL "1
@
Zero-Length USB Host Controller ACK
@
USB Zero-Length ACK
3.6.24
! SET_ADDRESS
SET_ADDRESS
1) bmRequestType = “0x00”
2 wlndex = “0x00”
(©)] : wLength Z= “0x00”
(4) wValue “OX7F”
(5) DVSQ “011 Configured ”
SET_ADDRESS
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3.7 1-5
/ /
2K
PING INYET
3.7.1 Host Controller PING
ouT PING
PING PING ACK ouT
ouT NAK NYET
<<QUT >>
™ (1) PING
(2) NAK
(3) PING
(2) ACK
(3) OUT
(4) ACK
(5) OUT
— (6) NAK/NYET
PING H/W NYET/NAK
(SQCLR) (ACLRM)
3.7.2 Peripheral Controller NYET
3.22
ouT 1
NYET NYET ACK
3.22
PID
*1)
NAK/STALL - SETUP ACK -
- IN/OUT/PING = NAK/STALL -
- SETUP ACK -
RCV-BRDY*1 | OUT/PING ACK ouT
RCV-BRDY*2 ouT NYET
BUF RCV-BRDY*2 | OUT Short ACK
RCV-BRDY*2 PING ACK
RCV-NRDY OUT / PING NAK
TRN-BRDY IN DATAO0/1
TRN-NRDY IN NAK
*1)
RCV-BRDY*1: OUT/PING 2
RCV-BRDY*2: OUT 1
RCV-NRDY: PING
TRN-BRDY: IN
TRN-NRDY: IN
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3.8 6-9

Peripheral Controller
PING
ACK NAK STALL
Host Controller
ouT PING ouT
ACK
High-Bandwidth

3.8.1 Host Controller

3.8.1.1
PIPEPERI nTv

3.8.1.2

(1) HW
TV
(2)ACLRM
TV ACLRM

(1)USB UsB
TV UACT 1 USB

3.8.1.3

(1)PID "NAK" "STALL"
(2)IN
(3)0UT

3.9 1-2

(1)

) TV

©) IN IDLY
@) IN IFIS

(5) SOF

High-Bandwidth
Isochronous-PIPE  Split-Transaction MXPS 188

Host Controller 2PIPE

NYET

NYET

1TV

uUSB

USB2.0 Spec Section5.6.3
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3.9.1
3.23 3.24
(1) PID
PID
(2) CRC
CRC
3
4)
(a)Host Controller
IN
ouT
(b) Peripheral Controller
IN IN
ouT ouT
®)
Peripheral Controller
@) IN IN
(b) ouT ouT
3.23
1 PID Host / Peripheral
( )
2 CRC Host / Peripheral
( )
Host / Peripheral NRDY
OVRN
Host Controller
3
Peripheral Controller IN
Zero-Length ouT
4 Peripheral Contoller NRDY
Host Controller
3.24
1 PID ( )
Host / Peripheral NRDY
2 CRC CRCE
3 Host / Peripheral BEMP
PID "STALL"

Rev1.02 2008.10.17

page 148 of 183

RENESAS




R8A66597FP/DFP/BG

3.9.2 DATA-PID

High-Bandwidth Peripheral Controller PID
(1)IN
(a) DATAO PID
(b)DATAL
(c) DATA2
(d)mDATA
(2)ouT Full-Speed
(a) DATAO PID
(b)DATAL PID
(c) DATA2
(d)mDATA
(3)ouUT Hi-Speed
(a) DATAO PID
(b)DATAL PID
(c) DATA2 PID
(d)mDATA PID
3.9.3
3.9.31
PIPEPERI TV
Peripheral Controller 3.25 Host Controller
Host Controller
3.8.1
3.25 Peripheral Controller
IN IN IN
ouT ouT ouT
SOF SOF SOF
2V
3.9.3.2 Peripheral Controller
(1)H/W
nTv
(2)ACLRM
nTv ACLRM 0 TV
(1)“PID=BUF” IN SOF
(2)“PID=BUF” ouT SOF
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(1)PID NAK STALL
(2)USB uUsB
TV SOF

3.9.4 Peripheral Controller

Peripheral Controller
SOF

1 IN
1
IN
Zero-Length
Zero-Length Null
3.20 "IITV=0
(1) 1(IN )
SOF SOF SOF SOF
11 I I [
A X X X
X
) 2(IN 1)
SOF
W] N n [W]
kel femath /’Djata A
A X X X X
?3) 2(IN 2)
SOF SOF SOF SOF
il [IN] M [] . [w] 1N
DaA] foman}————
A X X X X X X Vi X
X X X X
®3) IN
SOF SOF SOF SOF
7 [W] [N [W] o [W] i
e Ao ———
A ' Y X X X/ .
X X X X
3.20
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3.9.5 Peripheral Controller
Peripheral Controller IN
M SOF IN
1 SOF
nTv
1)ynTV=0
2 nTVv=0
3.21
Zero-Length
SOF SOF SOF SOF
I [
A X X X X X
A
B X X X_
321
3.22 5
IN ouT NRDY
NRDY OVRN
(1)IN
@)
(b) Zero-Length
(2ouT
@
(b)
soF I I Il I I I Il o
W i i | [oer] i
| | [} |
@Token | ; ® i ;
| | |
(3) Packet i i [ Token | §|Token| i
4) F 11 | Tok I Tok | Tok |
@ Freme 1 i (© [Token] i @ [Token] i ®
© Frame 2. ; ; O | ®
(6) Token | | (@) [Token] E|Token| |
ﬁ?TV:l ){ i ;
Token
Token
3.22 "“NITV=1"
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3.9.6 Host Controller
Isochronous-PIPE  Split-Transaction MXPS 188
Split-Transaction Hi-speed Hub Isochronous Full-speed
3.25
3.26 Isochronous PIPE MXPS
USB UsB Isocronous
- Hi-Speed Hub [ i d Full-speed
USB Host | (Hispeed ) (Full-spee Y| Peripheral
3.23 Split-Transaction
3.26 Isochronous PIPE MXPS
No. . H”E | MXPS
Hub eriphera
(2) Hi-speed Hi-speed 1024
(2) Full-speed 188
(3) | Full-speed Full-speed 1023
(4) Hub Hi-speed 1024
(5) Full-speed 1023
3.10 SOF
Peripheral Controller SOF 1ms(Full-Speed )
125us(Hi-Speed ) SOF SOF
"USBE=1" "SCKE=1" SOF
1) HWwW
(2) usB
3)
SOF
(1) (125us 1ms)
(2) SOF
3) SOF 48MHz 125us 1ms
4 2 SOF
(5) uUsB
Hi-Speed 3ms
SOF
)
(2) SOFR MSOF
(3) SOF
(4)
Full-Speed SOF FRMNUM FRNM
Hi-Speed M SOF UFRMNUM UFRNM
7 MFRNM=000" SOF FRNM
7 KFRNM=000" SOF FRNM
Rev1.02  2008.10.17  page 152 of 183 RENESAS



R8A66597FP/DFP/BG

3.10.1 SOF
SOF SOF SOF
SOF Host Peripheral Controller
SOFCFG SOFM ”01” 1ms SOF ”10” 125pas SOF SOF_N "L
"SOF " 3.24
Peripheral Cotnroller SOF "SOF " SOF
P 1ms(Full-Speed) / 125us(High-Speed) -
4—SOF packet ——»
//
77
USB Bus | SYNC PID | FRAME | CRC5
/I

SOF w

minimun 640ns

3.24 SOF
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3.11
3.11.1
Host Controller "UACT=1"
3.27
DIR PID 1ITV*2) SUREQ
e
IN BUF
ouT BUF
IN BUF
ouT BUF
IN BUF *3)
ouT BUF *4)
*1)
*2)
*3)
*4) Zero-Length
Packet
3.11.2
SOF
2Port Port0 Portl 34 (3)
4 2 D-3)
Port0 Portl 34 (1) (2) 1
)
&)
DCP
®)
DCP - 1 - 2 - 3 5 4 5
ACK NAK
@)
3.11.3 USB
DVSTCTR UACT "1 SOF MSOF
UACT "0” SOF MSOF UACT 1-0
SOF MSOF
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3.12 USB

3.26 Host Contoller

3.23 Peripheral Contoller

uUsB

R8A66597
VBUS
VBOUTO > VBUS VBUS
OVCUROA ¢
OVCUROB %
1 Vbus
DMO 2||p.
DPO ) 3||p+
— 4]| GND
D+ D
7J; usB
VBOUT1 > VBUS VBUS
OVCUR1
7% 1 Vbus
DM1 (/\) 2||p-
3 D+
DP1
D+ D /N 4 GND
7J; USB
REFRIN
5.6KQ
AGND
3.25 Host Controller UsSB
R8A66597
VBUS I
7;; 11| Vbus
DMO JA\Y 2|| p-
DPO ( ) 3|| b+
GND
REFRIN
5.6KQ usB
AGND b+ D-
3.26 Peripheral Controller UsSB
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4.1
VIF 10 -0.3 +4.0 Y,
vCC 3.3V -0.3 +4.0 \Y
AVCC 3.3V -0.3 +4.0 \Y
VBUS VBUS -0.3 +55 \Y
V/(10) -0.3  VIF+0.3, VCC+0.3 Y
Vo(l0) -0.3 VIF+0.3, VCC+0.3 Y;
Pd 600 mw
Tstg -55 +150
4.2
VIF 10 1.8V 1.6 1.8 2.0 Y,
3.3V 2.7 3.3 3.6 Y,
vCC 3.3V 3.0 3.3 3.6 Y,
AVCC 3.3V 3.0 3.3 3.6 Y;
AGND GND 0 \
GND GND 0 Y
V|(10) 0 VIF, VCC Y
V|(VBUS) VBUS 0 5.25 Y,
Vo(lO) 0 VIF, VCC Y,
Topr R8A66597FP/BG( ) -20 +25 +85
R8A66597DFP( -40 +25 +85
)
tr, tf 500 ns
5 ms
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4.3 VIF=2.7 3.6V
Vin "H" 1 VCC = 3.6V 2.52 3.6 \
Vi "Lt VCC = 3.0V 0 0.9 \
Vi "H" VIF = 3.6V 0.7VIF 3.6 \%
ViL "L 2 VIF = 2.7V 0 0.3VIF \
VT+ VIF = 3.3V 14 2.4 \%
VT- 3 0.5 1.65 \Y
VTH 0.8 \Y
Von "H" Xout VCC = 3.0V lon = -50UA 2.6 V
VoL "L loL = 50uA 0.4 \Y
Vou "H" 4 VCC = 3.0V lon = -2mA VCC-0.4 \%
VoL "L loL = 2mA 0.4 \Y
VoH "H" 5 VIF =2.7V lon = -4mA VIF-0.4 \Y
VoL "Lt loL = 4mA 0.4 \Y
VoH "H" 6 VIF =2.7V lon = -2mA VIF-0.4 \Y
VoL "L loL = 2mA 0.4 \Y
VT+ VCC =3.3V 14 2.4 \%
VT- VBUS 0.5 1.65 \Y
liH "H" VIF,VCC V,=VIF,VCC 10 UuA
I L =3.6V V)= GND -10 uA
lozh "H" 7 VIF = 3.6V Vo = VIF 10 uA
lozL "Lt Vo = GND -10 uA
Rdv VBUS 500 kQ
Icc(A) HS 8 f(Xin) = 48MHz 70 mA
VIF,VCC,AVCC = 3.6V
USB Port 1-0 HS
lcc(A) | Fs/LS 8 f(Xin) = 48MHz 22 mA
VIF,VCC,AVCC = 3.6V
USB Port 1-0 FS/LS
Ice(S) 8 Host Controller 0.15 mA
USB
VIF = 3.6V
Peripheral Controller 0.35 mA
uSsB
VIF = 3.6V
USsB 0.15. mA
VIF = 3.6V
VCC,AVCC=0V VIF = 3.6V 0.01 mA
Cin 7 pF
Cour / 7 pF
1 Xin OVCUR1 IDO OVCUROA OVCUROB
2 MPBUS A7-1 DENDO-1_N SD7-0 D15-0
3 DACKO-1LN RST N RD N WR0-1 N CS N
4 VBOUTO0-1 EXTLPO
5 DREQO-1_N DENDO-1_ N SD7-0 D15-0
6 INT_N SOF N
7 DENDO-1_N SD7-0 D15-0
8 VIF VCC AVCC
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4.4 VIF=1.6 2.0V
Vin "H" 1 VCC = 3.6V 2.52 3.6 \
Vi "Lt VCC = 3.0V 0 0.9 \
Vi "H" 5 VIF = 2.0V 0.7VIF 3.6 \%
ViL "L VIF = 1.6V 0 0.3VIF \
VT+ VIF = 1.8V 0.7 1.4 \%
VT- 3 0.2 0.8 \Y
VTH 0.5 \Y
VoH "H" VCC = 3.0V lon = -50UA 2.6 \Y
VoL oL Xout lo. = 50UA 04 Y
Vou "H" 4 VCC = 3.0V lon = -2mA VCC-0.4 \%
VoL "L loL = 2mA 0.4 \Y
VoH "H" 5 VIF = 1.6V lon = -4mA VIF-0.4 \Y
VoL "Lt loL = 4mA 0.4 \Y
VoH "H" 6 VIF =1.6V lon = -2mA VIF-0.4 \Y
VoL "L loL = 2mA 0.4 \Y
VT+ VCC =3.3V 14 2.4 \%
VT- VBUS 0.5 1.65 \Y
liH "H" VIF = 2.0V V,=VIF,VCC 10 UuA
I L VCC = 3.6V V)= GND -10 uA
lozh "H" 7 VIF = 2.0V Vo = VIF 10 uA
lozL "Lt Vo = GND -10 uA
Rdv VBUS 500 kQ
Icc(A) HS 8 f(Xin) = 48MHz 70 mA
VIF=2.0V,VCC,AVCC = 3.6V
USB Port 1-0 HS
lcc(A) | Fs/LS 8 f(Xin) = 48MHz 22 mA
VIF=2.0V,VCC,AVCC = 3.6V
USB Port 1-0 FS/LS
Ice(S) 8 Host Controller 0.15 mA
USB
VIF = 2.0V
Peripheral Controller 0.35 mA
uSsB
VIF=20V
USsB 0.15 mA
VIF = 2.0V
VCC,AVCC=0V VIF =2.0V 0.01 mA
Cin 7 pF
Cour / 7 pF
1 Xin OVCUR1 IDO OVCUROA OVCUROB
2 MPBUS A7-1 DENDO-1_N SD7-0 D15-0
3 DACKO-1LN RST N RD N WR0-1 N CS N
4 VBOUTO0-1 EXTLPO
5 DREQO-1_N DENDO-1_ N SD7-0 D15-0
6 INT_N SOF N
7 DENDO-1_N SD7-0 D15-0
8 VIF VCC AVCC
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4.5
451 USB
VIF,VCC
VIF,VCC
RL=1kQ S SW2
swi D150, |tdis(CTRL(LZ))
DES,\"D;E)O'NY tdis(CTRL(HZ))
c SW2 DENDL N | ta(CTRL(ZL)
P.G. Ll RO ta(CTRL(ZH))
@ 0 33V 0 18V
50Q : tr, tf = 3ns
VIF/2, VCC/2
c Ly w%%)vcuz
t
/JveND l Caseir 0%
© cL
452 USB (Peripheral Controller Full-Speed)
vCcC (2) tr, tf 10%  90%
? ?) CL
D+
DP O 2 1
RL=15KQ ;;CL
D-
DM O . J_
RL=15KQ ;;CL
/J7GND
453 USB (Hi-Speed)
(PVCC (@) tr, tf 10%  90%
) CL
D+
DP O
RL=45Q) CL
. r
DM e . 1
RL=45Q ;;CL
/_J7GND
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4.6 D+/D-
46.1 DC
Rrer 5.544 5.6 5.656 | kQ
Ro FS HS 40.5 45 495 | Q
FS 28 36 44 Q
Rpu D+,D- 0.9 1575 | kQ
(Peripheral Controller 1.425 3.09 | kQ
Rpd D+,D- 14.25 24.80 | kQ
(Host Controller
Full/Low-Speed
Vin “H” 2.0 Y,
Vie “L 0.8 \Y,
Vo (D+)-(D-) 0.2 \%
Vewm 0.8 25 \Y
Full/Low-Speed
VoL "L" VCC=3.0V | 1.5KQ RL 0.3 Y,
3.6V
Vou "H" 15KQ RL 2.8 3.6 Y
GND
Vse 0.8 2.0 \Y
Vors 1.3 2.0 \Y
Hi-Speed
VHsso 100 150 | mv
Vhscm -50 500 | mVv
Hi-Speed
Vusol -10.0 10 mv
VHsoH “H” 360 440 | mV
VhsoL “Lr -10.0 10 mv
VcHirp) Chirp J 700 1100 | mV
VCHIRPK Chirp K -900 -500 | mv
46.2 AC Full-Speed
Tr 10% - 90% | CL=50pF 4 20 ns
Tf 90% - 10% | CL=50pF 4 20 ns
TRFM / tr/tf 90 111.11 %
46.3 AC Low-Speed
Tr 10% - 90% 75 300 ns
Tf 90% - 10% 75 300 ns
TRFM / tr/tf 80 125 %
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4.7
4.7.1
VCC 3.0v
0.3V
min.300ps
RSTN min.Ons -
min.500ns
-
CS N
WRO_N WR1 N
:VCC, AVCC
VIF VCC, AVCC VCC, AVCC
VIF VCC, AVCC VCC, AVCC
RST_N
4.7.2 VCC-ON
min.100ns
RST_N
min.500ns
CS N
WRO_ N WR1_N
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4.8 (VIF=2.7 3.6V 1.6 2.0V)
ta (A) CL=50pF 30 ns @
tv (A) CL=10pF 2 ns @
ta (CTRL - D) CL=50pF 30 ns @
tv (CTRL - D) CL=10pF 2 ns @
ten (CTRL - D) 2 ns @
tdis (CTRL - D) CL=50pF 30 ns @
ta (CTRL - DV = 30 ns
( ) (DMA Interface) Obus=0 CL=30pF @
tv (CTRL — DV) (DMA Interface) Obus=0 CL=10pF 2 ns
ta (CTRL - DendV) | CPU (DMA CL=30pF 30 ns @
Interface) Obus=0
DEND
tv (CTRL - DendV) | CPU (DMA CL=10pF 2 ns @
Interface) Obus=0
DEND
ta (CTRL - Dend) (DMA Interface) Obus=1 CL=30pF 30 ns @
DEND
tv (CTRL — Dend) (DMA Interface) Obus=1 CL=10pF 2 ns @
DEND
ten (CTRL — Dend) (DMA Interface) Obus=1 2 ns @
DEND
tdis (CTRL-Dend) (DMA Interface) Obus=1 CL=30pF 30 ns
DEND
tdis (CTRL — Dreq) DREQ 30 ns @
tdis (CTRLH -Dreq) | DEND 30 ns
DREQ
ten (CTRL — Dreq) DREQ 20 70 ns
twh (Dreq) DREQ "H" 20 50 ns
td (CTRL - INT) INT 250 ns @
twh (INT) INT  "H" 650 ns @
td (DREQ - DV) (DMA Interface) Obus=0 0 ns @
DREQ
td (Dreq - DendV) (DMA Interface) Obus=0 0 ns
CPU 1,2 DREQ
DEND
tdis (PCTRLH - Dreq) DREQ 70 ns @
ta tv ten tdis
(A) (D) (Dend) DIiEND_N (Dreq) DIiREQ N (CTRL) (V) Obus=0
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4.9 (VIF=2.7 3.6V 1.6 2.0V)
tsuw (A) CL=50pF 10 ns @
tsur (A) 0 ns @
tsu (A - ALE) 10 ns @
thw (A) 0 ns @
thr (A) 10 ns @
th (A - ALE) 0 ns @
tw (ALE) ALE 10 ns @
tdwr (ALE - CTRL) / 7 ns @
trec (ALE) ALE 0 ns
tw (CTRL) ( ) 30 ns D)
trec (CTRL) DMA 30 ns @
(FIFO) 12 ns
trecr (CTRL) (REG) 12 ns @
twr (CTRL) ( ) 30 ns @
tsu (D) 10 ns @
th (D) 0 ns @
tsu (Dend) DEND 10 ns @
th (Dend) DEND 0 ns @
60 ns @
FIFO 8/16 FIFO
tw (cycle1) @7-2 )
84 ns
8/16 FIFO
tw (cycle2) DMA 8 FIFO 30 ns 47-2
16 FIFO 50 ns
DACKi_N
FIFO
tw (CTRL_B) 12 ns ‘@
Obus=0 .
30 ns
Obus=1 *1
CPU DMA 30 ns
trec (CTRL_B) 12 ns @
tsud (A) DMA 10 ns 50
thd (A) DMA 0 ns 51
tw (RST) 100 ns 52
tst (RST) 500 ns 53
tsuw tsur tsu
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thw thr th tw twr

tdwr trec trecr

tsud DMA thd DMA tst

(A) (D) (CTRL) (CTRL_B) (ALE) ALE
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4.10
4.10.1
RW | INDEX
CcPU WRITE | 41111 |CPU 0
CcPU READ | 41112 |CPU 0
CcPU WRITE | 41121 | CPU 0
CcPU READ | 41122 |CPU 0
4.10.2 FIFO
IF VF SFORM | DBUS | /W NDEX
CPU |CPU O WRITE
CPU |CPU O READ 41112
CPU |CPU O WRITE 41121
CPU |CPU 0 READ 41122
DMA |CPU 2 | ACK*RDWR 010 WRITE 41131+
DMA | CPU 2 | ACK*RDWR 010 READ 41132+1
DMA | CPU 1 000 WRITE 41133
DMA | CPU 1 000 READ 41134
DMA | SPLIT 2 | ACK 100 |1 | WRITE 411351
DMA | SPLIT 2 | ACK 100 |1 READ 411361
DMA | SPLIT 2 | ACK 100 |0 | WRITE 411351
DMA | SPLIT 2 | ACK 100 |0 READ 411.3.7 1
DMA |CPU 3 |ACK 011 WRITE 411.3.8*1
DMA |CPU 3 |ACK 011 READ 411.3.9 1
DMA |CPU 1 000 WRITE 41141
DMA |CPU 1 000 READ 41142
DMA |CPU 2 | ACK*RDWR 010 WRITE 411511
DMA |CPU 2 | ACK*RDWR 010 READ 41152 %1
DMA | CPU 1 000 WRITE 41153
DMA | CPU 1 000 READ 41154
DMA | SPLIT 2 | ACK 100 |1 | WRITE 411551
DMA | SPLIT 2 | ACK 100 |1 READ 41156 *1
DMA | SPLIT 2 | ACK 100 |1 | WRITE 411551
DMA | SPLIT 2 | ACK 100 |1 READ 411561
DMA | SPLIT 2 | ACK 100 |0 | WRITE 41155*1
DMA | SPLIT 2 | ACK 100 |0 READ 41157 *1
DMA |CPU 3 |ACK 011 WRITE 411581
DMA |CPU 3 |ACK 011 READ 41159 *1
DMA | CPU 1 000 WRITE 41161
DMA | CPU 1 000 READ 41162
*1)
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4.11
411.1 CPU
4.11.1.1 CPU Write
tsuw(A) thw(A)
A6-Al
CS_N
N \ [
P tw(cyclel s
tW(CTRL) ‘trec(CTRL trecr(C RL)
WRI_N, > <
WRO_N
- 11
| tsu(D) ‘th(D)‘
D15-DO
4.11.1.2 CPU Read
tal A@
@t ur(Z{; ‘T thr(A) >
AB-AL
CS N \
1-3 /_—\
. (72 tw(eyclen) g
< twr(CTRL) > <tregTRL), trecr(QTRL)
RDl_';l tv(A)@
® ' a(CTRL-D (CTRL-D)
@ ten(CTRL-D) <dis(CTRL- D@
. [ W
D15-D0 AN} /1]
11 CS_N WRI_N WRO_N
1-2 CS_N RD_N
1-3 CS_N RD_N WRO_N WR1_N RD_N WRO_N
WR1_N CS_N 10ns
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4.11.2 CPU
411.2.1 CPU Write
tw (cyclel)
tsu(A-ALE) | th(A- ALE) tsu (D) th (D)
- e | >
AD6-AD1 /
D15-DO \ < >
@ ‘tW (ALE) trec (ALE)
<« >
ALE
cs N \ / \
2-3
tdwi (ALE-CTRL) | tw (CTRL)
WRL N, il
WRO_N
4.11.2.2 CPU Read
tw (cyclel)
@ @ < > tdis (CTRL - D) @
tsu (A - ALE) | th (A - ALE)
AD6-AD1 / |
D15-DO _____
tw (ALE) ten|(CTRL - D)
<« ta(CTRL |
ALE
CS N \
2-3
@ tdwr (ALE - CTRL) | twr (CTRL)
RD_N
2-2
2-1 CS N WRLN WRO N
22 CS.N RD_N
2.3 CS_N RD N WRO N WRL1 N RD_N WRO_N
WR1 N CS N 10ns
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4.11.3 DMA
4,11.3.1 DMA Write CPU DFORM=010
tdis (PCTRLH - Dreq) @ |
tdis (CTRL - Dreq)@  twh (Dreq)‘ o
DREQIi N |\
(i=0,1) 31 @
3-10 <ten (CTRL - Dreq>
DACKi_ N ] /
(i=0,1) 3-8 \
tw (CTRL). trec (CTRL)
WR1_N, - > g
WRO_N
h iy 3-2
__tsu (D)‘ th(D)
D15-D0
tsu (Dend)Lh (Deng
DENDi_N DENDI *
(i=0,1)
4.11.3.2 DMA Read CPU DFORM=010
tdis (CTRL - Dreq)‘ twh (Dreq)
DREQi_ D =

N (=0,1) g4

t

ten (CTRL - Dreq)

DACKi_N
(i=0,1) / \ /—\—
3-8
twr (CTRL) trec (CTRL)
RON |
33 ta (CTRL - D) @ tv (CTRL - D)@
ten (CTRL - D) <— < » tdis (CTRL - D) @
D15-D0 | WW 7] WY
/i W\ [/
ta (CTRL - DendV) @ tv (CTRL - DendV)
DENDi_N
(i=0.1) DENDi_N
3-9
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4.11.3.3 DMA Write CPU DFORM=000
@ tdis (CTRL - Dreq)‘ twh (Dreq) ‘ =
DREQi_N Q0 \ tdis (PCTRLH - Dreq)
(i=0.1) \ ten (CTRL - Dreq) -
31 tsud (A) < >
4—» 3-10 thd (A @
A6-Al
CS N | \ /
3-7
P tw (CTRL) o ! trec (CTRL)
WRO_N,
WRIN |
3-5
_tsu (D)“‘th (DL
D15-DO
@‘tsu (DEND) _ | th (DEyD)‘
DENDi _N DENDi_N
(i=0,1)
4.11.3.4 DMA Read CPU DFORM=000
tdis (CTRL - Dreq) i (Dreq)‘ -
DREQi_N
(i=0,1) ' ten (CTRL - DreqL
31 P ta (A)
tsur (A) - - thr (A) [y
AB-Al
CS_N
SN \ / .
- twr (CTRL) > < trec (CTRL) o
RD_N
36 —J «» tv (A)@ —
ta (CTRL - D) @ @ tv (CTRL - D)
| ten (CTRL - D) > - > tdis (CTRL - D
515.00 | T 77 4 :
/sy W\ /17
ta (CTRL - DendV) @ tv (CTRL - DendV)@
DENDi _N -
(i=0,1) DENDi_N
3-9
Revi.02  2008.10.17  page 169 of 183 RENESAS



R8A66597FP/DFP/BG

4.11.3.5 DMA Write SPLIT DFORM=100 OBUS=1/0
t‘dis (CTRL - Dreq)@‘ twh (Dreq) ‘
DREQi_N
(i=0, 1)
3-1
‘;en (CTRL - Dreg)
. tw (CTRL) ‘ - trec (CTRL) J
DACKi_N
(i=0,1)
wu@ | o )
SD7-SD0
‘tsu (Dend) _ | th (Dend)
DENDi_N ‘ —
(=0, 1) DENDI
4.11.3.6 DMA Read SPLIT DFORM=100 OBUS=1
@tdis (CTRL - Dreq) twh (Dreq)‘
DREQi_N D s =\
(i=0, 1) \ /{
3-1 ten (CTRL - Dreq)
twr (CTRL) >l trec (CTRL) -
DACKi_N
(i=0,1)
ta (CTRL - D)@ tv (CTRL - D@
ten (CTRL - D) t—> - p-tdis (CTRL - D)
SD7-SD0 \ . AN
) iy AN [/]
ta (CTRL ;Dend)@ E/ (CTRL - Dend)
. ten (CTRL - Dend) «—» - » tdis (CTRL - Dend)
DENDi_N — G|\ [/ DENDi N W\
(=0, 1) — U117 A\ = 1l
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4.11.3.7 DMA Read SPLIT DFORM=100 OBUS=0
DMA @tdis CTRL - Dreq) twh (Dreq)‘
DREQI_N ~\ D s -
(i=0, 1) _28 \ .
31 ten (CTRL - Dreq)
twr (CTRL) trec (CTRL)
o pa————————— P
DACKi_N
(i=0, 1) _J
@td (DREQ - DV) |ta (CTRL - DV)@ tv (CTRL - DV)
| “ - > -
SD7-SDO * //
3-9 \ ‘
td (DREQ - DendV) | ta (CTRL - DendV) @ tv (CTRL - DendV) @
DENDI_N ) -
o) * // DENDi_N
3-9
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4.11.3.8 DMA Write CPU DFORM=011
tdis (CTRL - Dreq) — | _ twh (Dreq) o
DREQi_N
i=0,1
(i=0,1) 3
ten (CTRL - Dreq)
B ——
tw (CTRL)‘
DACKi_N ‘ > trec (CTRL) )
(i=0,1)
_ tsu (D)“th (D)
D15-D0
tsu (Dend) th (Denﬂ
DENDi_N DENDi *
(i=0,1)
4.11.3.9 DMA Read CPU DFORM=011

DREQi_
N (i=0,1) 34 \

@

tdis (CTRL - Dreq

-l

twh (Dreq)

d

P -

twr (CTRL) ‘

* ten (CTRL - Drecl)

A

o trec (CTRL) J

DACKi_N
(i=0,1) _/
3-8
acrr-0(3) s O,
@ % L .
ten (CTRL - D)|-¢—p - p»{ tdis (CTRL - D)
Do | W) [/ \\\
P00 | iy 0 il
ta (CTRL - DendV) @ tv (CTRL - DendV) @
- -
DENDi_N :
(i=0,1) DENDi_N
3-9
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3-1 DREQi_N (i=0 1)

twh (Dreq)

3-2
33
3-4
35
3-6
37 CSN
WR1_N

3-8 DACKI_N
RD_N WRO_N WRI1_N
10ns
3-9
td(DREQ-DendV)”
3-10 DMA
(PCTRLH - Dreq)

DMA DREQI_N
ten(CTRL-Dreq)
DACKi_N WR1_N WRO_N
DACKI_N RD_N
DACKO DSTRBO_N
CS_.N WRO_N WR1N
CS_N RD_N
RD_N WRO_N WRI1_N RD_N
CS_N 10ns
RD_N WRO_N WR1_N
DACK
”(23) td(DREQ-DV)” DEND
DREQI_N (i=0 1) tdis (CTRL-Dreq)

WRO_N

"(24)

tdis
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4.11.4 DMA
4.11.4.1 DMA Write CPU DFORM=000
4-5
. @ tdis (PCTRLH - Dreq) J‘ twh (Dreq)‘
DREQi_N \ @ tdis (CTRL - Dreq)
(i=0,1) @ @ ten (CTRL - Dreq)‘
ts‘;(A'A'thl (AALE) tsu (D) }jh#(‘D)
AD6-AD1 / * j (:)
D15-D0
tw (ALE trec (ALE)
w | Ot
CS_N \ / \
4-3 @tdwr (ALE-CTRL) | tw (CTRL) _
WR1_N,
WRO_N
41 tsu (DEND)_ | th (DEND) ‘
DENDI_N DENDi_N
(i=0,1)
4.11.4.2 DMA Read CPU DFORM=000
@tdis  (CTRL - Dreq) twh (Dreq)‘ -
DREQi_ o
N (i=0,1) \ @ ) ten (CTRL - Dreq)
tdis (CTRL - D)
tsu (A - ALE) th (A - ALE < >
@ <—>M( )V@ < vV (CTRL—D)@
AB-AL | >>>>>> / \ 77 W/
D15-A0 / 1\ /1] \ >—
tw (ALE -
(ALE) " te:(CTRL D)@
ALE ta (CTRL - D)@
Ccs.N _/_\ [\ trec (ALE)
4-3 —
- twr (CTRL) ( 42
@ tdwr (ALE - CTRL) [ ( ) >
RDN |
4.'2 ta (CTRL - DendV)@ tv (CTRL - DendV)@
DENDi _N
(i=0,1) 1( DENDi_N
4-4
4-1 CS_.N WRO_N WR1_N
4-2 CS_N RD_N
4-3 CS_N RD_N WRO_N WR1_N RD_N WRO_N
WR1_N CS_N 10ns
4-4 DEND "(24) td(DREQ-DendV)”
4-5 DMA DREQI_N (i=0 1) tdis (CTRL-Dreq) tdis

(PCTRLH - Dreq)
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4.11.5 DMA
4.11.5.1 DMA Write CPU DFORM=010
. 5-9
@ tdis (PCTRLH - Dreq)
tdis (CTRL - Dreq) @
, tdis (CTRLH - Dreq)
DREQi_N 2)
(i:O,l) \
DACKi_N
(i=0,1) 22 /
58 tw (cyclel)
P
tw (CTRL_B)|trec (CTRL
WR1_N, ( > ) ( - )

TP

5-1
tsu (D) ith (D) ‘

D15-00 ——— DO D1} D2 )} { Dai
tsu (Dend)|th (Dend)
N [
DENDi_N
(|:0,1) \\
4.11.5.2 DMA Read CPU DFORM=010
@ tdis (CTRL - Dreq)
. [
DREQi_N E—
(i=0,1) \
DACKi_N
(i=0,1) /

=

5-8

tW (CTRL_B)
RD_N
s2 ()

—_—

[ \ [ \
\Dn-ll { Dn } "

ta (CTRL - DJendV) tv (CTRL - DendV)

ta (CTRL - D)
D15-DO P DO @%
DENDi _N N
(i=0,1) ((

RS
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4.11.5.3 DMA Write DFORM=000

. 5-9
@tdls (PCTRLH - Dreq)

tdis LCTRL - Dreq)@
tdis (CTRLH - Dreq)
DREQi N 22 (

(i=0,1) -
tsud ‘@ J‘hd (A) @
A6-1 * ﬂ XX X

S U W
tw (cyclel)

tw (CTRL_B) trec (CTRL_B)
WRO_N,

WRI N * \_/
“ @uene®
D15-D0 —— | DO }—( D1 )—( D2 ) 88 En
tsu (DEND) | th (DEND)
N |

—_
=<

—_—
/

\
—

=
|

¥

> (
4.11.5.4 DMA Read DFORM=000
tdis (CTRL - Dreq) @

DREQi_N 2)

(i=0,1) \

@ tsur (A) thr (A) @
< b
AB-Al ‘ _( )788_( >—

H
L VY o WY ey o WY Y e

5-7
tw (cyclel)
W (CTRL_B)/ | rec (CTRL B)

RD_N [ i (( \
>5 ta @ <tv> (A) @

@ta (CTRU-D) | |tv(GTRL-D)
[

o\ ) [ \ \
DENDI_N ta (CTRLC™= DendV  » L\/_@TRL -~ DendV)

(
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4.11.5.5 DMA Write SPLIT DFORM=100 OBUS=1/0

@tdis (CTRL - Dreq)

tdis (CTRLH - Dreq)

DREQi_N 2 g

(i=0, 1)
tw (cycle2)

tw (CTRL_B) trec (CTRL_B) @
DACKi_N \ /

(=0, 1)
@so) &

sp7-spo———{ DO H D1 )—( D2 ) 88 Egi

@ tsu (Dend)|th (Dend)

—_

N R E—
DENDi_N
(i=0, 1) // *
4.11.5.6 DMA Read SPLIT DFORM=100 OBUS=1

@ tdis (CTRL - Dreq)
DREQi_N
(i=0, 1)

—_

tw (cycle2)
tw (CTRL_B)

trec (CTRL_B) @

DACKi_N
(i=0, 1)

-/

—_

ta (CTRL - D) » tV (CTRL - D) @
SD7-SDO %_0 { D1 )} 88 {pn-1}—bn ) ”
@ ta(CTRL - Dend) | tv (CTRL - DendV)
DENDI_N —\ —\ ) ﬂ ->
=01 ( S W
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4.11.5.7 DMA Read SPLIT DFORM=100 OBUS=0
@tdis (CTRL - Dreq)
DREQi_ N ™ )2
(i=0, 1) (
tw (cycle2)
R e
tw{CTRL_B
W _B) trec (CTRL_B) \
DACKi_N
(0. 1) ( \J
td (DREQ - DV) ta(CTRL - DV) tv (CTRL - DV)‘
-t > [~
SD7-SDO DO * D1 * )2 \ on1 X obn X
5'6 \\
Eﬂ (DREQ - DendV) @ta (CTRL - DendV @ tv (CTRL - DendV)
DENDi_N )
(i=0, 1) (( ‘
5-6
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4.11.5.8 DMA Write CPU DFORM=011
tdis (CTRL - Dreq)
IS LH -
Dreq)
DREQi_N )2
(i=0,1) (
tw (cycle2)
tw (CTRL_B)|trec (CTRL ).
DACKi_N = - \
(i=0,1) 2(
th
‘SE(DL@
D15-DO DO H D1 )—( D2 ) 88 [ Dai
@ tsu (Dend)|th (Dend).
. R B
DENDi_N \
(i=0,1) //
4.11.5.9 DMA Read CPU DFORM=011
@tdis (CTRL - Dreq)
. [——>
DREQi_N 22
(i=0,1) \
tw (cycle2)
tw (CTRL_B) : ‘
DACKi_N \
(i=0,1) 8( \
D15-D0 { D1 ) ()() {Dpn-1}—— Dn )
ta (CTRL - DendV) tv (CTRL - DendV)
DENDi _N .
(i=0,1) 8(
5-6
5-1: DACKi_N(i=0 1) WRO N WR1_N
5-2: DACKi_ N RD N
5-3: DACKO DSTRBO_N
5-4: CS.N WRON WR1N
55 : CS N RD N
56 : "(23) td(DREQ-DV)” DEND "(24)
td(DREQ-DendV)”
5-7: CS_N RD N WRO N WR1 N RD_N WRO_N
WR1_N CS N 10ns
5-8: DACKi_N ( ) RD N WRO N WR1N
RD_N WRO N WR1 N DACK ( )
10ns
5-9 DMA DREQi_N (i=0 1) tdis (CTRL-Dreq) tdis
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(PCTRLH - Dreq)
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4.11.6 DMA
4.11.6.1 DMA Write CPU DFORM=000
@tdis (PCTRLH - Dreg) ©2
@tdis (CTRL - Dreq) .
DREQi_N 22 tdis (CTRLH - Dreq)
(=0, 1) \
tsu éz\j ALE) oy a- ey () (83)1su 0) th ©) ()
ADg'lAs'?é é — o H D1 %—( ( X Dn b
v ( tw (cyclel) @
e G e
s [\ [\ [
tdwr (ALE_CTRL)@
CTRL_B) trec (CTRL_B
U
6-1 ) tsu (DEND) | th (DEND)
DENDi_N x
(i=0, 1) ( *
4.11.6.2 DMA Read CPU DFORM=000
tdis (CTRL - Dreq)
DREQi_N 22 ‘—%
(i=0, 1) “
t-'*‘@’\-A'-E)th A-ALE)@ @ta SE'—'D) tv (CTRL-D)@
soono1s (2. 0 Yo o —
tw (AI_E) .l tw (cyclel)‘
ALE /_\ 22 f\
L [\ [ /
® S TER®
RD&I;‘ ta (CTRL - DendV) ((
a - pen
DENDI_N @ * tv (C RI_“ DendV)@
(=0, 1) % ((
6-4
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6-1 CS.N WRO N WR1_N

6-2 CS N RD N

6-3 CS_N RD N WRO N WR1N RD N WRO_N
WR1 N CS_N 10ns

6-4 : DEND "(24) td(DREQ-DendV)”

6-5 DMA DREQi_N (i=0 1) tdis (CTRL-Dreq) tdis

(PCTRLH - Dreq)
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4.12

INT_N \

twh (INT)

CS_N,

7-1

WRO_N, WR1_N \

@td CTRL - INT)

[

-l |

] -

71 CS.N WRO N WR1 N

(L)
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R8A66597 Data Sheet

Rev.
0.80 2006.06.02 Rev.0.80
1.00 2007.06.19 5 1(1.3.1) BG
13 :
14-15 (0 21) DAH DEVADD7 - DEVADDS5
16-17 (22 04H 06H bit5 SOFEA 04H
06H bit4 HDDM 08H bitll HNPATOB
5CH bit8 CNTMD bit7 SHTNAK OCH
UTEST - TESTMODE
19 :(2.3.5.1) USBRESET=1 - USBRST=1
24 26 1 (2.4) SOFEA
28 :(25.1 252 2.5.3) HNPBTOA EXTLPO VBOUTO
29 :(2.5.7) "RWUPE=1"...
30 32 :(259 25.14) 210 2.11
33 1(2.6.1.1) ( (8) ) - (6)
34 1(2.6.1.2)
41 44 CURPIPE
46 :(2.8.16) -
49 : OVRCRE OTG
53 :(2.10) EDGESTS S/W: RW - R H/W R - W
58 :(2.11.10) BCHG
67 : PIPENRDY - PIPEBEMP
68 1 (2.12) OVRN H/W W - W(1) CRCE H/W
W - W)
70 :(2.12.4) UFRMNUM - UFRNM
75 1 (2.15) CNTMD SHTNAK
76 88 :(2.15.2 2.16.11) DEVADD2 - DEVADD2
77 :DCPCTR CCPL SIW
R(OY/W(@1) - R/W
77 :DCPCTR SPBUSY - PBUSY
80 1(2.15.13) OUT NAK Handshake -
ouT NAK Handshake NYET Handshake
81 1 (2.15.14) N
80 :(2.16.1) H68 H6C - H68 H6E
84 1(2.16.4) "1 PIPE
("DIR =1" )
BRDY PIPEBRDY
85 ( 2.15) @) 2 - (@ 3)
94, 101 : PIPEXCTR CSSLR - CSCLR
100 :( 2.18) Isochronous UACT
100 :( 2.19) "PID=BUF" Bulk
OUT Token ...ACK - OUT Token ...ACK
NYET PING Token ..NYET - PING
Token ...NAK

(1/2)




Rev.

TYPE
103 :(2.18.1) (3) PKTMD - PKTM
104 :(2.18.3) TRCNT - TRNCNT
107-156 3
157 . (4.2) BG
158, 159 (4.3 4.49)
1.01 | 2007.06.21 - 185>184
- 3 108->107
1.02 | 2008.10.17 2 :1.2.9
7 VDD
8 1.2 TEST
17 :AOH: PIPESTRN — PIPESTRE A1lH: PIPESTRN — PIPESTRN
22 : PCSDIS 0:CS_N ~ 0:CS_N
1:CS_N ~ 1:CS_N
41 : CFIFOSEL REW HW R - R/W(0)
42 :2.84 "1"
o
a4 : DXFIFOSEL REW HW R - R/W(0)
46 :CIDXFIFOCTR BCLR HW R - R/W()
57,60 JINTSTSI/INTSTS2 ATTCH  : O: ~ O:ATTCH
1: ~ L:ATTCH
INTSTSI/INTSTS2 EOFERR  : O _ 0:EOFERR
1: ~ 1:EOFERR
161 4.7. 4.7
4.7.1

(212)
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