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RENESAS

M66596FP/WG/UG RIJ03F0082 0101
. Rev.1.01
ASSP (USB2.0 Dual Function Controller) 2007.8.28
1.1
M66596 USB Universal Serial Bus Rev.2.0 Hi-Speed Full-Speed USB
USB USB USB
M66592 USB
USB
5K 8
1-7
CPU CPU
DMA
1.2

1.2.1 USB Hi-Speed

USB

USB

Hi-Speed 480Mbps Full-Speed 12Mbps

Hi-Speed / Full-Speed USB ( )

1.2.2

e 1.5V 3.3V/1.8V

1.2.3

VBUS
D+ ( )
D+ D- (
D+ D- Hi-Speed
D+ D- Full-Speed
e  64pin M66952

1.2.4

o USB

(High Bandwidth )
(High Bandwidth )
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M66596FP/WG/UG

1.2.5
e 1.8V 3.3V
e 16bitCPU
16bit /16bit
8/16bit DMA
e 8bit DMA
e DMA 2ch
e« DMA 40M
1.2.6
e USB 5K
. 8
. 1-7
L[]
0 256
1 2 /
2K
3 5
2K
6 7 64
1.2.7
° 1 1
e SOF
L[]
1.2.8
[ ]
e SET_ADDRESS
¢ NAK NRDY
1.2.9
. Hi-Speed Full-Speed
. CPU
. DEND DMA
e SOF
¢ SOF
e PLL 3
48MHz / 24MHz / 12MHz
e DEND DMA Zero-Length DEZPM
¢ BRDY BFRE
e DxFIFO DCLRM
. ATCKM
. PID NAK SHTNAK
1.2.10
DVD
USB
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1.3
1.1 1.2
S
B 388 33u06auIeYygseoe
n n 0 n n n > 0 > 0 0 a0 o0 o0 a0an
[ee] N~ [{e) 0 < ™ N — o ()] [e0] N~ [{e] w0 < (42
< < S I AT TITIIOONNN]O]D[ND™ ]| ™
spe €| 49 32 | 4P D8
sp7 €¥| 50 31 | € D7
INT N €| 51 30 | €= D6/AD6
SOF_N @==| 52 29 | 4= D5/AD5
RD N ==$| 53 28 | €= D4/AD4
WRO N =P 54 27 | <= D3/AD3
WR1 N ™| 55 M66596FP 26 | €% D2/AD2
cs_N =P 56 25 | <€ D1/AD1
DREQO_N<— 57 24 | <€ Do
DACKO_N ==P| 58 23 €= A6/ALE
DENDO_N €| 59 22 4= A5
DREQ1_N «==| 60 21 = A4
DACK1_N/DSTBO_N ==P| 61 20 |[€== A3
DENDl_N« 62 19 [€= p2
RST_N ==P| 63 18 €= Al
VIE ea | O 17 |[&= mPBUS
Al wlol~[ofolSia[2(1S15(S
Q =2 =0 0 >0 2 0 2k >>0 4L =
830°g32&88xX33332>4
i I
< < < < < < < <
"N
"L M66596FP 64P6X 64pinLQFP 0.5mm
1.1 M66596FP
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M66596WG/UG( )
8 | sps SD4 sp2 | pGND | VDD D13 D10 D9
7| so7 SD5 SD3 VIF D15 D12 D8 D7
6| RoN | soFN | INTN | sDoO D14 D11 | De/AD6 | D5/ADS
5| csN | WRLN | wWRoON | sp1 | D2aD2 | D1ADL | D4/AD4 | D3/AD3
4 |pENDO_N|DREQ1 N|DREQO N|DACKO N| A5 A2 A6/ALE DO
3 |DACKLN| VIF  |DENDI_N|AFEA15V | AFEA33G | AFEA33V| A3 A4
/DSTBO_N
2 | RST N |AFED33V| VBUS |AFEA15G| XOUT |AFED1SG| TEST Al
1 |AFED33G| DM pp | REFRIN | XIN |AFEDISV| WVIF | MPBUS
A B C D E F G H
N
"L M66596WG: 64FHX-A : 64pinFBGA(0.8mm )
M66596UG: 64FHX-C : 64pinVFBGA(0.5mm )
1.2 M66596WG/UG
Rev.1.01  2007.8.28 page 4 of 134 RENESAS




M66596FP/WG/UG

14
1.2
1.1
I/0 *T)
(Pin “PCUT
No)
=177
CPU biso | ] /o jiebit 16 *4) *4)
AD6-1 110 (24-39) (Hi-2)
(D6-D1)
(A6-A1)
A6-1 IN | 6bit 6
16bit A0 (18-23) | +5) *5) (Hi-2)
ALE | ] N I
ALE
CS N IN | “L” 1
(56) | *6) *6)
RD_N HEE 1
(53)
WRO_N D7-0 IN D7-DO 1
(54) | *6) *6)
WR1_N D15-8 IN D15-D8 1
(55) | *6) *B)
MPBUS IN | “L 1
ey 17) | *3) *3) *3)
HHII/HLH
SPLIT SD7-0 110 8
(43-50) | (Hi-Z) | (Hi-Z) | (Hi-Z)
DMA DREQO_N*1) | DMA O | DOFIFO D1FIFO DMA |2 H H H/L
DREQ1_N*1) uT (57,60) *8)
DACKO_N*1) | DMA IN | DOFIFO D1FIFO DMA |2
DACK1_N*1) (58,61)
DSTBON2) | | IN | DOFIFO
0
D1FIFO DMA
DACK1_N
DSTBO_N
DENDO_N*1) | DMA I/0 | <FIFO > |2
DEND1_N*1) (59.62) | (Hi-z) | (Hi-Z) | (Hi-Z)
CPU
<FIFO >
INT_N ER USB 1 H H H
ISOF utT (51)
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I/0 *7)
(Pin -
No) PCUT
=1”
SOF_N SOF O | SOF L SOF 1 H H H
uT (52)
XIN IN | XIN XOUT 1
(10)
XOUT o XIN !
UT | vouT (11)
RST_N IN 1
(63) L) H) H)
TEST NNEE open !
(16)
USB DP USB D+ I/O | USB D+ 1
(4) (Hi-2) | (Hi-2) | (Hi-Z)
DM USB D- I/0 | USB D- 1(3)
(Hi-2) | (Hi-2) | (Hi-2)
VBUS VBUS VBUS IN | USB Vbus 1
Vbus / (5) (Hi-2) | (Hi-2) | (Hi-2)
usB Vbus
5V Host
Controller 5V
Vbus
REFRIN IN | 5.6kQ=+1% AFEA33G 1
(8)
AFEA33V - 133V 1
GND (12)
AFEA33G - 1
9)
GND
AFED33V - 133V 1
(2
AFED33G - 1
(1)
GND
AFEA15V - |15V 1
(6)
1.5V
AFEA15G - 1
(1)
GND
AFED15V - |15V 1
(13)
1.5V
AFED15G - 1
(14)
GND
VDD - |15V 1(40)
VIF e} - 133V 1.8V 3
(15,42,
64)
DGND - 1(41)
GND
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*1) “e "H"
”7N” HLH
*2) DSTBO_N DACK1_N
*3) MPBUS H/W
*4) CS_N=Low RD_N=Low
*5) MPBUS=High Hi-Z
*6) CS_N WRO_N WR1_N (a) (b)
(a) CS_N="H"
(b) WRO_N="H" WR1_N="H"
*7) " "
(a) Hi-Z
(b) (Hi-Z) Hi-Z
(c) Don’t care H/L Hi-Z Hi-Z
(dH L HL
*8)
1.2 M66596
SPLIT SD7-0
DMA DREQO_N
DREQ1_N
DACKO_N H *1)
DACK1_N/DSTBO_N H  *1)
DENDO_N *2)
DEND1_N *2)
SOF SOF_N
TEST K
VBUS VBUS 5V *3)
*1) DACKn_N DMANCFG DACKA "o" (n=0,1)
*2) DENDn_N DMANCFG DENDA "o" (n=0,1)
*3) TUSB Vbus 5V
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15
1.3

CPU
D15-7,D6-1(/AD6-1),D0 ¢~
AB/ALE,A5-1—x)
CSN—»
RD N—»
WRO N——»
WRLN— »
MPBUS —»

ISOF
INT Ne———
SOF Ne—

M66596 <+«— XIN
—— XOUT
DMA
DREQO Ne—— VBUS

DACKO N——» «—— VBUS
DENDO Ne—»
DREQ1L Ne—
DACK1_N/DSTBO N——»
DEND1 Ne—»

USB

<« DP,DM
SD7-0 ¢

«——— REFRIN
RST N— »

TEST——»

1.3
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1.6
AFE  SIE Prtcl_Eng
Pipe_Ctrl (Schedule_Ctrl) FIFO FIFO_Port
Buf Mem Int_Ctrl BIU CPU
CPU_IF_Reg 14
USB USB
USB
USB USB
110 AFE
AFEA33V, AFED33V
VIF VDD AFEA15V, AFED15V
CPU &N K CPU_IF_Reg
AB(/ALE), A5-1,
D15-7, D6-1(/AD6-1), DO, A ﬁ /\ /\ N
CS N, RD_N,
WRO_N,WR1_N
MPBUS _
ISOF S
INT_N, SOF_N £ |4 v 1
Schedule
_Cirl
)
m ! -+
A% \7_ \/_ XIN, XOUT
O
DMA O [ [0 [ e s
DREQO_N, DREQ1_N 2 5 VBUS
DACKO_N, » =
DACK1_N/DSTBO_N, 5 t £
DENDO_N, DEND1_N o, w
Q <
SPLIT Al = B Y ke (epuss
SD7-0 §| DP, DM
5
— @ <
RST_N, TEST REFRIN
AFE
DGND AFEA33G,AFED33G
AFEA15G,AFED15G
1.4
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1.7
1.7.1
Hi-Speed Full-Speed
1.7.2
1.7.2.1
CPU
CPU 2 CS N
3 RD_.N WRO_N WR1_N
(1) 16bit
6 A6-1 16 D15-0
(2) 16bit
ALE ALE 16 D15-0
H/W MPBUS
1.7.2.2
USB 9
(1 CPU
(20 DMA
CPU DMAC
USB FIFO
16bit
1.7.2.3 DMA
DMA 2
(1) CPU
(2) ( )
1.7.3 USB
USB DMA
DREQ
12 39
Rev.1.01  2007.8.28  page 10 of 134 RENESAS
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1.7.4 USB
USB
1 (Default Control Pipe(DCP))
2 2 (
3 3 ( 3 5)
@ 2 ( 1 2
USB
5K
CPU DMA 3 FIFO
1.75 DMA
DMA DxFIFO
CPU 2 DMA
6)) DEND
(2)  Zero-Length
(3) DEND Zero-Length
(4)
2 DMA
(1)
1 1 1 DREQ
(2)
FIFO DEND
DREQ
DMA CS.N RD N WR.N DACK_N
DMA DMAxCFG OBUS
1.7.6 SOF
SOF SOF
SOF SOF_N
SOF SOF SOF
SOF
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1.7.7
VBUS 5V
VBUS
(1) D+ D-
USB D+ D-
D+ ( )
D+ D ( )
D+ D- Hi-Speed
D+ D- Full-Speed
(2) 48MHz 480MHz PLL
3 12MHz/24MHz/48MHz Hi-Speed Full-Speed
1.7.8
1)
(20 USB

Rev.1.01  2007.8.28 page 12 of 134 RENESAS
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2

S/W Access
H/W Access

16
b15 b8 b7 b0

H/W RST N
S/IW USBE
USB USB
‘{?’7

R Read Only

W Write Only

R/W Read / Write

R(0) “0”Read Only

W(1) “1"Write Only

HOH
Bit Number —>» 15/14 13 12 11 10 9 8 5 4 3 2
Bit Symbol —> ¥ | Abit | Bbit | Cbit
H/W — | ? 0 0 0
S/IW —_ ? 0 0 -
USB — | ? 0 -
— | ? 0 0 0
bit Name Function | S/IW | H/W |
15 "0"
14 | Abit 0 RIW R | 231
AAA 1 *1)
13 | Bbhit 0 “L” R W | 232
BBB 1 ”H” *1)
12 | Cbit 0 R(0)/ R 2.3.2
cce 1 W)
*1) Abit Bbit 300ns
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2.1
2.1
2.1
Address Symbol Name Index

00 [SYSCFG 2.3
02 |SYSSTS 2.3
04 |DVSTCTR 2.4
06 [TESTMODE 2.4
0A  |PINCFG 2.5
0C  |DMAOCFG DMAO 2.5
0E |DMAICFG DMA1 2.5
10 [cFIFO CFIFO 2.6

|14 [pOFIFO DOFIFO

s DiFFo DIFIFO
1E  [CFIFOSEL CFIFO 2.6
20 |CFIFOCTR CFIFO 2.6
22 [CFIFOSIE CFIFO SIE 2.6
24  |DOFIFOSEL DOFIFO 2.6
26 |DOFIFOCTR DOFIFO 2.6
28  [DOFIFOTRN DO 2.6
2A  |DIFIFOSEL D1FIFO 2.6
2C  |DIFIFOCTR D1FIFO 2.6
2E  |D1FIFOTRN D1 2.6
30 |INTENBO 0 2.7
32 |INTENB1 1 2.7
36 |BRDYENB BRDY 2.7
38 |[NRDYENB NRDY 2.7
3A |BEMPENB BEMP 2.7
3C [SOFCFG SOF 2.8
40  |INTSTSO 0 2.9
42 |INTSTS1 1 2.9
46 |BRDYSTS BRDY 2.9
48 |NRDYSTS NRDY 2.9
4A  |BEMPSTS BEMP 2.9
4C  |FRMNUM 2.10
4E  |UFRMNUM b 2.10
50 |RECOVER uUSB / 2.11
54  |USBREQ uUSB 2.12
56  |USBVAL USB 2.12
58  |USBINDX USB 2.12
5A  |USBLENG uUSB 2.12
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Address Symbol Name Index
5C |DCPCFG DCP 2.13
5E |DCPMAXP DCP 2.13
60 DCPCTR DCP 2.13
I e
64 PIPESEL 2.14
66 PIPECFG 2.14
6E PIPEBUF 2.14
6A PIPEMAXP 2.14
6C PIPEPERI 2.14

70 PIPELICTR PIPE1 2.14
72 PIPE2CTR PIPE2 2.14
74 PIPE3CTR PIPE3 2.14
76 PIPEACTR PIPE4 2.14
78 PIPESCTR PIPE5S 2.14
7A  |PIPE6CTR PIPE6 2.14
7C  |PIPE7CTR PIPE7 2.14

Rev.1.01

2007.8.28
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2.2
2.2
2.2
addr|
5 1 0

00 |SYSCFG DMRPD USBE
02 SYSSTS

DVSTCTR

TESTMODE \ |

PINCFG
0C [PMAOCFG
DMALCFG

CFIFO CFPORT

L
‘ DLFIPORT

CFIFOSEL | RCNT | REW
20 [CFIFOCTR | BVAL | BCLR
22 [CFIFOSIE | TGL | SCLR
24 [DOFIFOSEL| RCNT | REW |DCLRM
26 DOFIFOCTR| BVAL | BCLR | FRDY

CURPIPE

CURPIPE

28 [DOFIFOTRN TRNCNT

2A PIFIFOSEL| ReNT | REW DCLRM%- MBW | TRENB | TRCLR | DEZPM CURPIPE
2C [PIFIFOCTR| BVAL | BCLR | FRDY

2E [DIFIFOTRN TRNCNT

30 [NTENBO
INTENB1

SUSP | WDST | RDST | CMPL | SERR

BROYENB [ PIPEBRDYE
38 [NRDYENB PIPENRDYE
BEMPENB PIPEBEMPE

SOFCFG | sorm

|NT5T50 VBINT | RESM | SOFR | DVST | CTRT | BEMP | NRDY | BRDY | VBSTS DVSQ VALID CTSQ
BCHG | SOFR | DTCH BEMP | NRDY | BRDY

|
BRDYSTS | PIPEBRDY
48 INRDYSTS | PIPENRDY
4A BEMPSTS | PIPEBEMP
4C [FRMNUM
4E [UFRMNUM UFRNM

|

USBREQ bRequest
56 [USBVAL wValue
58 [USBINDX windex

5A [USBLENG wlength
5C |PCPCFG CNTMD | DR ] !

RECOVER USBADDR

bmReguestType

Rev.1.01  2007.8.28 page 16 of 134 RENESAS
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15 | 1 | 1 2] 1] o
5E PCPMAXP | DEVSEL

|
DCPCTR | BSTS | SUREQ | SQCLR | soseT [souon]
|

PIPESEL

PIPESEL

66 PPIPECFG BFRE | DBLB |CNTMD [SHTNAK EPNUM
68 PIPEBUF BUFSIZE | BUFNMB
6A [PIPEMAXP DEVSEL

PIPEPERI

PIPEICTR
72 PIPE2CTR | BSTS |INBUFM
74 PIPE3CTR | BSTS |INBUFM
76 [PIPEACTR | BSTS |INBUFM
78 PIPE5SCTR | BSTS
7A [PIPE6CTR | BSTS
PIPE7CTR
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2.3
SYSCFG < 00H>
15 | 14 13 7 6 5 4 P2 1 0
XTAL XCKE HSE | DCFM iDMRPDiDPRPU FSRPC| PCUT | USBE
0 0 0 0 0 0 0 0 0 0
- - 1 - - - - - 0 -
Bit Name Function S/W | HW
15-14 XTAL 00 12MHz R/W R 3.1.6
01 24MHz
10 48MHz
11 Reserved
13 XCKE 0 RW [R/W(1) 3.1.6
1 3.1.7.7
12 |RCKE 0 R/W R 3.1.6
1
11 |PLLC 0 PLL R/W R 3.1.6
PLL 1 PLL
10 [SCKE 0 R/W R 3.1.6
1
9 "0”
8 |ATCKM R/W R 3.1.7
0
1
7 |HSE Hi-Speed R/W R 3.14
Hi-Speed 0 Hi-Speed (Full-Speed) 231
1 Hi-Speed ( *1)
6 [DCFM R/W R 23.1
0 Peripheral Controller *1)
1 Host Controller
5 |DMRPD D+ D- / R/W R 234
D- 2.3.4
4 DPRPU R/W R 234
D+
3 "0”
2 |FSRPC Full-Speed R/W R 2.3.3
FS 0 FS H/W
1 FS S/W
1 |pCcuUT 0 R/W(1)[R/W(0)| 3.1.7
1
0 |USBE 0 USB SIW R/W R 2.3.2
USB 1 USB 3.1.6
*1) HSE DCFM D+/D-
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Bit Name Function | SIW | HW |
15_2 HOH
1-0 |LNST R W | 233
USB
231
SYSCFG HSE DCFM
2.3
2.3
HSE DCFM Speed Function
0 0 Full Peripheral
0 1 Full Host
1 0 Full / Hi | Peripheral RHSP Hi-Speed Peripheral Controller
1 1 Full / Hi Host RHSP Hi-Speed Host Controller
RHSP
23.2 USB
SYSCFG USBE
“USBE=0" SIW
"USBE=0" SIW
SIW "USBE=1"

Rev.1.01  2007.8.28 page 19 of 134 RENESAS



M66596FP/WG/UG

2.3.3
2.4 USB SYSSTS
LNST USB D+ D- LNST
2bit
Full-Speed Full-Speed
SYSCFG FSRPC
S/IW H/W D+ D-
FSRPC 1 SIW
2.4 USB
LNST [1] [ LNST [O] | Full-Speed Hi-Speed Chirp
0 0 SEOQ Squelch Squelch
0 1 J State not Squelch Chirp J
1 0 K State Invalid Chirp K
1 1 SE1 Invalid Invalid
Chirp Hi-Speed HSE =“17
Squelch SEO0 Idle
not Squelch Hi-Speed J State Hi-Speed K State
Chirp J Chirp J State
Chirp K Chirp K State
234 USB
2.5 USB SYSCFG DMRPD DPRPU
USB
2.5 USB
DMRPD | DPRPU | D- D+
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
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2.4 USB
DVSTCTR
9 | 8 7 6 5
" WKUP :RWUPE USBRST RESUME
0 0 0 0
0 0 0 0
0 - 1 0
0 0 0 0
Bit Name Function | SIW [ HWw |
15_9 non
8 |WKUP o R/W(L) [RIW(0)[ 2.4.1
1 *1)
7 [RWUPE 0 DownPort R/W R 2.4.1
1 DownPort *2),*3)
6 |USBRST 0 R/W R 2.4.1
1 USB *3)
5 RESUME 0 RW [RW(1)] 2.4.1
1 *3)
4 |UACT 0 DownPort SOF/ | SOF R/W R 24.1
USB 1 DownPort SOF/ |1 SOF *3)
3_2 non
1-0 RHST 00 R W 2.4.2
01
10 Full-Speed
11 Hi-Speed
*1) WKUP “1” “DVSQ=1xx" USB
*2) WKUP RWUPE 1
*3) Peripheral Controller “RWUPE=0 USBRST=0 RESUME=0 UACT=0"
TESTMODE < 06H>
15 | 14 | 13 12 | 11 10 { 9 { 8 { 7 i 6 I 5 1 4 1 3 i 2 I 1 0
5 5 5 UTST
0 0 0 0
0 0 0 0
0 0 0 0
Bit Name Function | SW | HW |
15-4 0"
3-0 UTST R/W R 2.4.3
*4)
*4) UTST Hi-Speed "RHST=11“ UTST bit3
DCFM DCFM UTST
H/W
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24.1 USB
DVSTCTR USB
(a) Peripheral Controller
WKUP USB
WKUP "
10ms "K-State" "WKUP=0"
USB 5ms USB
"WKUP=1" 2ms
K
() Host Controller
RESUME 1 USB
RWUPE 1
RESUME 1
S/W S/IW "RESUME=0"
(© Host Controller
UACT USB SOF MSOF SOF
UACT "1 SOF <0«
SOF
(D Host Controller
USBRST 1 USB USB
S/IW USB “<“USBRST=0“
2.4.2
SYSCFG HSE 1 USB
Host Controller
Peripheral Controller
RHST USB
Hi-Speed “HSE=0“
Full-Speed "RHST=10“ Hi-Speed
"HSE=1¢
"RHST=01“ RHST Hi-Speed "RHST=11" Full-Speed "RHST=10"
Host Controller USB RHST
Full-Speed
Full-Speed USB SEO - dJ USB
Hi-Speed Hi-Speed
(USB )
USB (USBRST=0 ) RHST USB
USB LNST USB
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2.4.3

2.5

2.6 TESTMODE UTST Hi-Speed
USB

0000 0000
Test_J 0001 1001
Test K 0010 1010
Test SEO_NAK 0011 1011
Test_Packet 0100 1100
Reserved 0101-0111 1101-1111
PINCFG < 0AH>

Bit Name Function S/W | H/W

15 |LDRV 0 VIF=1.6-2.0V RW ]| R [251
1 VIF=2.7-3.6V

14-9 Q"

8 |BIGEND FIFO RW ][ R [252

FIFO 1)

0
1

7-0 Q"

*1) BIGEND FIFO

Rev.1.01

2007.8.28  page 23 of 134 RENESAS




M66596FP/WG/UG

DMAOCFG DMAO DOFIFO DMAI1CFG
DMA1 D1FIFO
DMAO DMAOCFG
DMA1 DMA1CFG
15 14 13 12 11 10 9 | 8 | 7
DACKA DFORM
0 0 0 0
0 0 0 0
Bit Name [Function
15 "0”
14 DREQA DREQx_N R/W R -
DREQx_N 0 Low
1 High
13 BURST 0 R/IW R 2.5.3
1
12-11 "0”
10 |DACKA DACKx_N R/W R -
DACKx_N 0 Low
1 High
9-7 DFORM 011 DACKx_N CPU R/W R 3.4.3
DMA 000 +RD_N/WRx_N *3)
CPU
010 DACKx_N+RD_N/WRx_N
CPU
100 DACKx_N SPLIT
110 DACKO_N+DSTBO_N
(SPLIT )
001 101 111 Reserved
6 |DENDA DENDx_N R/W R -
DENDx_N 0 Low
1 High
5 |PKTM 0 DENDx_N R/W R 2.5.3
3.4.34
1 *2)
DENDx_N
4 |DENDE O DENDx_N Hi-z R/W R 2.5.3
DENDx_N 1 DENDx_N 3434
3 "0”
2 |OBUS 0 OBUS R/W R 3.5
OBUS 1 OBUS
1-0 "0”
*2) PKTM DxFIFO
"PKTM=0“
*3) “DFORM=110“ DMA 0

“DFORM=001“ "DFORM=101“ "DFORM=111"
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251
VIF PINCFG LDRV
SD7-0 D15-0 INT_N DREQx_N DENDx_N SOF_N
252 FIFO
2.7 2.8
CPU PINCFG BIGEND FIFO
2.7 16bit
BIGEND b15 — b8 b7 — b0
0
1
2.8 8bit
BIGEND b1l5 — b8 b7 — b0
0
1
253 DMA

DMA DMAXxCFG BURST PKTM DENDE
OBUS DMA DREQx_N

DENDx_N DMA DMA DxFIFOSEL
DREQE DMA

BRDY DREQx_N
RENESAS
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2.6 FIFO
FIFO FIFO
FIFO CFIFO DOFIFO D1FIFO 3
FIFO FIFO
CFIFO SIE DxFIFO
FIFO 3.4
1. DCP CFIFO
2. DMA DxFIFO
3. CPU DxFIFO DxFIFO
4. FIFO
DMA
5. FIFO FIFO
6. FIFO
7. CPU SIE
SIE CPU
8. FIFO (“CURPIPE” )
CFIFO CFIFO < 10H>
DOFIFO DOFIFO < 14H>
D1FIFO D1FIFO < 18H>
15 @ 14 | 13 12 | 11 | 10 9 8 | 7 6 5 4 P2 1 0
— FIFOPORT
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 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W | HIW
15-0 [FIFOPORT RW | RIW | 3.4
FIFO 1)
*1) DCP CFIFO
DMA DOFIFO D1FIFO
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CFIFO CFIFOSEL < 1EH>
DOFIFO DOFIFOSEL < 24H>
D1FIFO D1FIFOSEL 92AH>
15 14 13 i 10 9 8 2 {1 | 0
RCNT | REW DCLRM | MBW TRENB:TRCLR CURPIPE
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/IW
15 [RCNT 0 DTLN R/W R [3.4.35
1 DTLN
14 [REW 0 R(0)/W|R/W(0)[3.4.2.2
1
13 |DCLRM 0 RIW R [3.4.35
1 *2)
12 DREQE 0 R/W R 3.4.3
DREQ 1 *2)
11 0"
10 [MBW 0 8 RIW R 3.4.2
FIFO 1 16 *4)
9 [TRENB 0 R/W R [3.4.25
1 *2)
8 [TRCLR 0 ROY | R [34.25
1 W(1) *2)
7 |DEZPM 0 R/W R [3.4.33
Zero-Length 1 *2)
6 0"
5 |ISEL 0 R/W R 3.4
DCP FIFO 1 *3)
4-3 "0”
2-0 |CURPIPE 000 DCP/ R/W R 3.4
FIFO 001 1 *5)  *6)
010 2
110 6
111 7
*9) DCLRM DREQE TRENB TRCLR DEZPM DO/D1FIFOSEL
DCLRM TRENB TRCLR CURPIPE
DEZPM CURPIPE
*3) |SEL CFIFO DCP ISEL
(a) (b)
(a) CURPIPE DCP ("CURPIPE=0") ISEL
(b) CURPIPE DCP ("CURPIPE=0") 200ns ISEL
*4) FIFO
8bit 16bit
*5) DO/D1FIFOSEL »CURPIPE=0" DREQ
*6) C/DO/D1FIFOSEL CURPIPE
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CFIFO CFIFOCTR < 20H>
DOFIFO DOFIFOCTR < 26H>
D1FIFO D1FIFOCTR < 2CH>
15 14 13 | i 11 . 10 { 9 { 8 | 7 . 6 i 5 i 4 3 i 2 i 1 I 0
BVAL | BCLR | FRDY DTLN
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 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/W | H/IW
15 [BVAL 0 R/W(1) RW | 3.4.2
1 *7)
14 BCLR 0 R(0)/ |R/W(0)| 3.4.2
CPU 1 CPU W(1) *8),*9)
13 |FRDY 0 FIFO R W 3.4.4
FIFO 1 FIFO *10)
12 non
11-0 DTLN R w 3.4.4
*8)
*7) BVAL ”1”
"BVAL=0"
*8) BCLR DTLN CPU "FRDY=1"
*9) BCLR "PID=NAK”
*10) FRDY 450ns
CFIFO SIE CFIFOSIE < 22H>
15 14 13 11
TGL | SCLR [SBUSY
0 0 0
0 0 0
0 0 0
Bit Name Function S/W | H/W
15 [TGL (0] R(0)/ |R/W(0)|3.4.2.3
1 W(1) *11)
14 |SCLR 0 R(0)/ |R/W(0)[3.4.2.4
SIE 1 SIE W(1) *12)
13 [SBUSY 0 SIE R W [3.4.2.3
SIE 1 SIE
12_0 non
*11) TGL SIE CPU "PID=NAK” SBUSY SIE
”SBUSY=0" TGL
*12) SCLR SIE "PID=NAK” SBUSY SIE
"SBUSY=0"
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DO DOFIFOTRN 28H>
D1 D1FIFOTRN 2EH>
15 | 14 | 13 12 1 11 | 10 9 | 8 | 7 6 5 4 2 1 | 0
_ TRNCNT
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 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit Name Function S/IW | H/W
15-0 [TRNCNT W DMA RW | R |34.25
R *13)
*13)
DxFIFOSEL TRENB 717
"TRENB=0"
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2.7

0 INTENBO 30H>

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VBSE : RSME | SOFE : DVSE : CTRE {BEMPE:NRDYE:BRDYE: URS SADR | SCFG | SUS WDST ;| RDST | CMPL | SERR
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
- - 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit Name Function SIW | HW

15 VBSE 0 RW | R [271
VBUS 1 2.7.8

3.2.9

14 |RSME 0 RW| R [271

1 2.7.8

3.2.10

13 [SOFE 0 RW | R [271

1 3.2.8

12 [DVSE 0 RW| R [271

1 2.7.2

3.2.6

11 [CTRE 0 RW | R [271

1 2.7.3

3.2.7

10 [BEMPE 0 RW| R [271

1 3.25

9 |NRDYE 0 RW | R [271

1 3.2.4

8 |BRDYE 0 RW| R [271

1 3.2.3

7 |JURST 0 DVST RW| R [272

1 DVST 3.2.6

6 [SADR 0 DVST RW | R [272

1 DVST 3.26

5 |SCFG 0 DVST RW | R [272

1 DVST 3.2.6

4 |SuspP 0 DVST RW | R [272

1 DVST 3.2.6

3 |wbDST 0 CTRT RW | R [273

1 CTRT 3.2.7

2 |RDST 0 CTRT RW| R [273

1 CTRT 3.2.7

1 [cmPL 0 CTRT RW| R [273

1 CTRT 3.2.7

0 [SERR 0 CTRT RW | R [273

1 CTRT 3.2.7
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1 INTENB1 < 32H>

15 | 14 | 13 | 12

11 10 | 9 | 8 | 7 | 6 ! 5 4 | 3

0 0
Bit Name Function | SIW | H/W |
15 HOH
14 BCHGE 0 R/W R 2.7.1
USB 1 2.7.4
2.7.8
3.2.11
13 110"
12 DTCHE 0 R/W R 2.7.1
Full-Speed 1 275
3.2.12
*1)
11-6 0"
5 [|SIGNE 0 R/W R 2.7.1
1 2.7.6
3.2.14
4 SACKE 0 R/W R 2.7.1
i 2.7.7
3.2.13
3 0"
2 |BRDYM 0 SW R/W R 3.2.3
BRDY 1 FIFO FIFO *2)
HW
1 |INTL 0 R/W R 3.2.1
1
0 [PCSE 0 CS_N R/W R (3.1.74
*3)
1 CS_N
*1) DTCHE Host Controller
Full-Speed Hi-Speed SIW
*9)  “BRDYM=1” "INTL=1"
INT_L ”1”
*3) "USBE=1"

Rev.1.01  2007.8.28  page 31 of 134 RENESAS



M66596FP/WG/UG

< 36H>
7 6 5 | 4 | 3 I 2 1 | 0
PIPEBRDYE
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 |
15-8 "Q”
7-0 [PIPEBRDYE (0] R/W R 2.7.1
BRDY 1 3.2.3
*4)
*4)
NRDY NRDYENB < 38H>
15 | 14 | 13 | 12 11 | 10 | 8 | 7 6 | 5 | 4 | 3 | 2 1 1 0
_________ PIPENRDYE
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 [ HW |
15-8 "o
7-0 |IPIPENRDYE (0] R/W R 2.7.1
NRDY 1 3.24
*5)
*5)
BEMP BEMPENB < 3AH>
7 | 6 1 5 I 4 i 3 1| 2 1 [ 0
PIPEBEMPE
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 | HW |
15_8 7707’
7-0 |IPIPEBEMPE (0] R/W R 2.7.1
BEMP 1 3.25
*6)
*6)
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2.7.1
INTENBO VBSE RSME SOFE DVSE CTRE BEMPE
NRDYE BRDYE INTENB1 BCHGE DTCHE BRDYE SIGNE
SACKE INT_N
BRDYENB NRDYENB BEMPENB BRDY
NRDY BEMP 3.2
2.7.2
INTENBO URST SADR SCFG SUSP
DVST
7’17?
DVSQ 3.2
Peripheral Controller
2.7.3
INTENBO WDST RDST CMPL SERR
CTRT
3.2
Peripheral Controller
2.7.4
USB INTENB1
BCHGE
Host Controller USB
"UACT=1" Host
Peripheral Controller
2.7.5 Full-Speed
Host Controller Full-Speed
INTENB1 DTCHE
2.7.6
Host Controller ACK
INTENB1 SIGNE
2.7.7
Host Controller ACK
INTENB1 SACKE
2.7.8
VBUS RESUME BCHG
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2.8 SOF

SOF SOFCFG < 3CH>
H H H H H 9 H H H H H H H

8

Bit Name Function | SW | HW |

15_4 uon

3-2 [SOFM SOF R/W R [3.10.1

SOF_N 00 SOF *1)/*2)

01 1ms SOF
10 125us HSOF
11 Reserved

1_0 non

*1) "HSE=0" RHST
"RHST=10" "SOFM=10"

*2) USB
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2.9
0 INTSTSO < 40H>
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VBINT | RESM | SOFR | DVST | CTRT | BEMP | NRDY | BRDY | VBSTS DVSQ VALI CTSQ
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
- - - 1 - - - - - 0 0 1 0 - - -
- - 0 0 0 0 0 0 ? 0 0 0 0 0 0 0
Bit Name Function S/W | HIW
15 |VBINT 0 VBUS R/W W 3.2.2
VBUS 1 VBUS 3.2.9%3
)
14 RESM 0 R/W W 3.2.2
1 3.2.10
*3)
13 [SOFR 0 SOF R/W(0) 3.2.8
1 SOF *3)
12 |DVST 0 R/W(0) 326
1 *3)
11 |CTRT 0 RW()| W | 327
*3)
1
10 BEMP 0 BEMP R 3.25
1 BEMP *1)
9 |NRDY 0 NRDY R 3.2.4
1 NRDY *1)
8 |BRDY 0 BRDY R W 3.2.3
1 BRDY *1)
7 |VBSTS 0 VBUS "L R 3.2.9
VBUS 1 VBUS "H" *2)
6-4 DVSQ 000 Powered R 3.2.6
001 Default
010 Address
011 Configured
1xx Suspended
3 |VALID 0 R/W(0) 3.6.2
USB 1
2-0 [CTSQ 000 R 3.2.7
001
010
011
100
101 NoData
110
111 Reserved
*]) BEMP BRDY NRDY
*2) VBSTS VBUS
*3) VBINT RESM SOFR DVST CTRT
100ns
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1 INTSTS1

11 | 10 | 9 8 | 7

Bit Name Function | SIW | H/W |
15 Q"
14 [BCHG 0 BCHG RIW 3.2.2
USB 1 BCHG 3.2.11
13 [SOFR 40H SOFR R/W(0) 3.2.8
0 SOF *3)
1 SOF
12 |DTCH 0 DTCH R/W(0) 3.2.12
Ful 1-Speed 1 DTCH *4)
11 Q"
10 [BEMP 40H BEMP R 3.25
0 BEMP *1)
1 BEMP
9 |NRDY 40H NRDY R 3.2.4
0 NRDY *1)
1 NRDY
8 [BRDY 40H BRDY R 323
0 BRDY *1)
1 BRDY
7-6 "0"
5 [SIGN 0 SIGN R/W(0) 3.2.14
1 SIGN
4 [SACK 0 SACK R/W(0) 3.2.11
1 SACK
3-0 "Q"
*4) DTCH Host Controller
FS HS SIW
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< 46H>
7 6 5 4 1 3 2 1 {0
PIPEBRDY
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 | HW |
15-8 "0”
7-0 |PIPEBRDY o RWO)[ W(1) | 3.2.3
BRDY 1 *5)
*5)
100ns
NRDY NRDYSTS < 48H>
7 6 | 5 4 3 | 2 | 1 | o0
PIPENRDY
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 | sw | Hw |
15-8 "0”
7-0 |PIPENRDY o RIW(O)[ W(1) | 3.2.4
NRDY 1 *6)
*6)
100ns
BEMP BEMPSTS < 4AH>
8 7 6 5 4 3 2 1 | o0
PIPEBEMP
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 | HW |
15-8 "0”
7-0 |PIPEBEMP o RWO)[ W(1) | 3.25
BEMP 1 *7)
*7)
100ns
2.9.1 INTENB1 INTSTS1
INTSTS1 SOF BEMP NRDY BRDY INTSTSO
INTSTSO
Peripheral Controller INTSTSO Host Controller INTSTS1
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2.10
FRMNUM < 4CH>
15 P11 0 { 9 { 8 { 7 i 6 i 5 i 4 3 2 1 0
OVRN SOFRM FRNM
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 0 0 0 0 0 0 0
Bit Name Function S/IW | HW
15 |OVRN 0 R/W(O)| w [2.10.1
/ 1
14 [CRCE ) RW(©O)| w [2.101
1
13_12 non
11 |SOFRM Peripheral Controller R/W R 3.2.8
0 SOF 2.10.2
1 SOF .
Host Controller D
0 SOF
1
10-0 FRNM R W |2.10.2
*1) "UFRNM=0" SOF
M UFRMNUM < 4EH>
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 i 0
____________________________________________________________________ UFRNM
0 0 0
0 0 0
0 0 0
Bit Name Function | SIW [ HW |
15-3 "0”
2-0 |[UFRNM 8] R W |2.10.2
M *2)
*9) Full-Speed ”000”

Rev.1.01  2007.8.28  page 38 of 134 RENESAS



M66596FP/WG/UG

2.10.1
FRMNUM OVRN CRCE
NRDY
2.9 2.10 OVRN CRCE 71"
2.9 NRDY
“OVRN=1"
“CRCE=1" CRC
2.10 NRDY
“OVRN=1" | IN-Token Zero-Length
IN-Token
“CRCE=1"
2.10.2 SOF
FRMNUM SOFRM SOFR FRMNUM
FRNM UFRNUM UFRNM
Peripheral Controller SOF
SOF SOF
FRNM SOF FRNM HSOF
UFRNM
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2.11 USB
USB / RECOVER < 50H>
| i | 0 ¢ 9 | 8 { 7 i 6 5 4 | 3 | 2 1 | 0
STSRECOV USBADDR
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 0 0 0 0 0
Bit Name Function | SIW | H/W |
15-11 "0”
10-8 |STSRECOV R/W R 3.1.7
000 reserved *1)
001 Full-Speed Default
010 Full-Speed Address
011 Full-Speed Configured
100 reserved
101 Hi-Speed Default
110 Hi-Speed Address
111 Hi-Speed Configured
7 0"
6-0 |[USBADDR USB R/W | RIW | 3.1.7
USsB *1),*2)
*1)
PeripheralController
"STSRECOV=x00"
HostController
"STSRECOV=000/100"
*2) USB
PeripheralController
"USBADDR=USB " USB
HostController
PIPEMAXP DEVSEL USB
"USBADDR=0x00"
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2.12 USB
USB
Peripheral Controller USB Host Controller
USB
USB USBREQ < 54H>
15 14 13 12 11 100 | 9 | 8 7 6 5 { 4 | 3 i 2 1 i 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
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
15-8 bRequest usB bRequest Peripheral | Peripheral | 3.6.1
Controller Controller
R W
Host Host
Controller Controller
R/W R
7-0 [pmRequestType usB Peripheral | Peripheral | 3.6.1
bmRequestType Controller Controller
R W
Host Host
Controller Controller
R/W R
USB USBVAL < 56H>
15 | 14 13 12 11 10 { 9 { 8 { 7 | 6 5 4 3 i 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
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
15-0 wValue USB wValue Peripheral Peripheral | 3.6.1
Controller Controller
R W
Host Host
Controller Controller
R/W R
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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
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
15-0 windex USB windex Peripheral Peripheral | 3.6.1
Controller Controller
R W
Host Host
Controller Controller
R/W R
USB USBLENG < 5AH>
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
wLength
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
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
15-0 wLength USB wLength Peripheral Peripheral | 3.6.1
Controller Controller
R W
Host Host
Controller Controller
R/W R
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2.13 DCP

DCP DCPCFG < 5CH>
14 I | | I | I | I | | |

Bit Name Function | SIW | HW |
15_9 uon
8 |CNTMD (0] R/W R 341
1 *1)
7-5 "o
4 DIR Host Controller R/W R 3.6.1
*2)
0
1
3-0 "Q”
*1) DCP
CNTMD
*9) Peripheral Controller "DIR=0"
DCP DCPMAXP < 5EH>
15 | 14 | - o . 8 7 6 _ 5 @ 4 @ 3 2 1 1 o0
DEVSEL MXPS
0 1 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 1 0 0 0 0 0 0
Bit Name Function S/IW | H/W
15-14 DEVSEL Host Controller R/W R 3.6.1
*3)
00 00"
01 o1
10 "10"
11 "y
13-7 0"
6-0 [MXPS DCP R/W R 3.3.3
*4)
*3) Peripheral Controller "DEVSEL=00"
*4) USB b2-b0  "0"
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DCP DCPCTR < 60H>
PID
0 0
0 0
0 0
0 0
Bit Name Function SIW | HW
15 BSTS 0 R W (3411
1 *5)
14 |SUREQ 1 RIW(L)[RIW(0)| 3.6.1
SETUP *11)
0
1
13-9 "0”
8 [SQCLR 0 R(0)/ R 3.3.6
1 DATAO W(1) *7),*8)
7 [SQSET 0 R(0)/ R 3.3.6
1 DATAL W(1) *7),*8)
6 [SQMON 0 DATAO R w 3.3.6
1 DATAL *9)
5-3 "0”
2 |CCPL 0 R(0)/ |R/W(0)| 3.6.2
1 W(1) *6)
1-0 |PID 00 NAK R/W | RIW 3.6
PID 01 BUF *10)
10 STALL
11 STALL
*5) CFIFOSEL ISEL DCPCTR BSTS
*¢) Peripheral Controller CCPL SETUP 70" Host
Controller ”CCPL=0"
*7) SQCLR SQSET PIPEXCTR SQCLR SQSET
PID 200ns
*8) SQCLR SQSET ’1” "PID=NAK”
*9) Peripheral Controller SQMON SETUP
17
*10) Peripheral Controller PID SETUP ”00”
PID 3.34
*11) SUREQ 1 SETUP H/W 0 SUREQ
1 USBREQ USBVAL USBINDX USBLENG

Rev.1.01  2007.8.28 page 44 of 134 ENESAS



M66596FP/WG/UG

2.14
1-7 PIPESEL PIPECFG PIPEBUF PIPEMAXP PIPEPERI
PIPEXCTR
PIPESEL PIPECFG PIPEBUF PIPEMAXP
PIPEPERI PIPEXCTR PIPESEL
H/W S/IW USB
PIPESEL < 64H>
0 1 9 | T2 [ 1 ] 0
PIPESEL
0 0 0
0 0 0
0 0 0
Bit Name Function | SIW | H/W |
15-3 Q"
2-0 [PIPESEL 000 R/W R *1)
001 1
010 2
011 3
100 4
101 5
110 6
111 7
*1) “PIPESEL=000" ”0”
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PIPECFG < 66H>
9 8 7 | 6 | 5 | 4 3 1 2 1 i 0
DBLB {CNTMD:SHTNAK DIR EPNUM
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 | HIW
15-14[TYPE 00 RW| R [331
01 *2)
10
11
13-11 0"
10 |BFRE 0 BRDY RW ]| R [3436
BRDY 1 BRDY *3)
9 [DBLB ) RW | R [34.15
1 *4)
8 [CNTMD 0 RW | R [34.16
1 *5)
7 [SHTNAK 0 RW| R [337
1
6-5 0"
4 PR 0 RW ]| R
1
3-0 [EPNUM RW | R [332
*92) PIPESEL PIPESEL
3.3.1
*3) “BFRE=1" BRDY
*4) DBLB 1-5
(a) ("DBLB=0"—"DBLB=1");
PID "NAK" —ACLRM — DBLB - PID
"BUF"
(b) ("DBLB=1"-"DBLB=0");
PID "NAK" — DBLB —ACLRM - PID
"BUF"
ACLRM 3.4.1.4
*5) CNTMD 1-5 "TYPE=01"
"TYPE=11" ”CNTMD=1" 6-7 "CNTMD=1"
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PIPEBUF < 68H>
14 | 13 | 12 . 11 | 10 . 9 . 8 6 5 4 3 | 2 1 0
BUFSIZE BUFNMB
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 0 0 0 0
Bit Name Function | SIW | H/W |
15 non
14-10 BUFSIZE RW | R |341
0 64 Ox1F 2K *6)
9_7 nou
6-0 BUFNMB RW | R |341
0x4  Ox4F *7)
*6) PIPESEL PIPESEL
1-5 ; “BUFSIZE=00-1F"
6-7 ; “BUFSIZE=00"
*7) BUFNMB 1-5
"BUFNMB=0-3" DCP "BUFNMB=4-5" 6-7
1-5 ; “BUFNMB=0x06-0x4F” 7
"BUFNMB=0x05-0x4F” 6-7 "BUFNMB=0x04-0x4F”
6 ; "BUFNMB=4"
7 "BUFNMB=5"
PIPEMAXP < 6AH>
10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 2 | 1 0
DEVSEL MXPS
0 0 0 0 }1%; 0 0 0 0 0 0
op oo e g o e e oo
0 0 0 0 11) 0 0 0 0 0 0
Bit Name Function S/W | HW
15-14 DEVSEL Host Controller R/W R *8)
00 00"
o1 01"
10 10"
11 "1
13-11 0"
10-0 MXPS R/W R 3.3.3
*9)'
*10)
*8) Peripheral Controller "DEVSEL=00"
*9) MXPS USB
*10) MXPS PIPESEL PIPESEL "0x00"
”0X40”
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PIPEPERI < 6CH>
15 14 13 12 11 | 10 | 9 | 8 | 7 6 5 4 3 2 1 0
TV
0 0 0
0 0 0
0 0 0
Bit Name Function | SIW | HW |
15_13 uon
12 (IFIS PIPESEL PIPE( PIPE) R/W R 3.95
IN IN
(0]
1
11-3 Q"
2-0 TV PIPE R/W R 3.9.3
2 n
2.14.1 IN (IFIS)
Peripheral Controller PIPE TYPE Isochronous IN 1TV
Interval ( ) USB HOST  IN-Token
FIFO
("DBLB=1" ) 1
FIFO IN-Token ( ) SOF
SOF SOF
Host Controller "o"
PIPE TYPE Isochronous "o"
2.14.2 (1nTV)
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 "Q"
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2.14.2.1 Host Controller

PIPE TYPE Isochronous Interrupt
Token 2/ 10TV ( ) 1
PIPE Token
High-Speed HUB Full-Speed/Low-Speed Peripheral
PIPE 1ms
PID "BUF" ( ) Token
USB S S s|o[p[sJo[D
o o olu|a|ofu]|a
F F FlT|T|F|T|T
A A
0 0
[ PO [NAK]BUF][BUF][BUF
Token 0 0
(0:
- )
;
2.1 "IITV=0" Token
usB S S s]o p[s s]o p[s s[o|p
o o olu Afo olu Afo olu|a
F F FlT T|F FlT T|F FIT|T
A A A
0 0 0
[ PD [NAK]BUF][BUF[|BUF]|BUF]|BUF][BUF
Token 0 0 0
(0:
- )
.
2.2 "IITV=1" Token
PIPE TYPE Isochronous Token
TYPE Isochronous NRDY Token
(1) PIPE Isochronous-IN  PIPE
In-Token Peripheral (
) NRDY
( (DMAC) FIFO ) FIFO
IN-Token
OVRN " NRDY
(2 PIPE Isochronous-OUT PIPE
( (DMAC) FIFO ) FIFO
OUT-TOKEN OVRN "1
NRDY Zero-Length
Rev.1.01  2007.8.28 page 49 of 134 RENESAS



M66596FP/WG/UG

Token (@) )
(1 HW ( nTv "o" )
2 "ACLRM=1"

2.14.2.2 Peripheral Controller
PIPE TYPE Isochronous

(1) PIPE Isochronous-OUT PIPE

TV Interval ( ) DATA
NRDY
DATA CRC ( (DMAC)
FIFO ) FIFO
NRDY
NRDY SOF SOF
SOF
"IITV=0" SOF NRDY
PID "NAK" SOF
NRDY
nTv
(a) "IITV=0" : PIPE PID "BUF" ( )
( ) s s s|lo p|sf|ofp
0 0 olu aloju]|a
F F FlT T|F|T|T
A A
0 0
[ pD [NAKk][BUF]BUF]BUF
Token - - 0 0
(0:
- )
.
2.3 "IITV=0" ( ) Token
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(b) "IITV=0" : PIPE PID "BUF" DATA
( ) S S sJo b[s sJo b[s s|o[p
o o olu Aalo olu Aalo oflula
F F FlT T|F FlT T|F FlT|T
A A A
0 0 0
IPID ||NAK BUF [BUF [BUF [BUF [BUF ]| BUF
Token 0 0 0
(0:
- )
P
2.4 IITV=0" ( ) Token
(2) PIPE Isochronous-IN PIPE
"TFIS="1" "TFIS=0" 1TV Token
"TFIS=1" FIFO IITV Interval
( ) IN-Token FIFO
IN-Token CRC
FIFO SOF SOF
SOF FIFO
1TV (our
Peripheral Controller L @ (3)
(1) HW ( nTv "o" )
(2 "ACLRM=1"
(3) USB
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PIPE1 PIPE1CTR < 70H>
PIPE2 PIPE2CTR < 72H>
PIPE3 PIPE3CTR < 74H>
PIPE4 PIPE4CTR < 76H>
PIPE5 PIPE5CTR < 78H>
PIPE6 PIPE6CTR < 7AH>
PIPE7 PIPE7CTR < 7CH>
15 10 | 9 8
BSTS SQCLR
0 0
0 0
0 0
Bit Name Function S/W | H/W
15 [BSTS 0 R W [3.4.1.1
1 *11)
14 [INBUFM ) R W [34.11
1 *12),
*13)
14-10 0"
9 [ACLRM 0 RIW | RIW [3.4.14
1 *14)
8 [SQCLR 0 ROY | R | 336
1 DATAO W(1) *15),
*16)
7 [SQSET 0 ROY| R | 336
1 DATAL W(1) *15),
*16)
6 [SQMON 0 DATAO R W | 3.36
1 DATAL
5-2 0"
1-0 [PID 00 NAK RW | RIW | 334
PID 01 BUF *16),
10 STALL *17)
11 STALL
*11) PIPECFG DIR
3
*12) INBUFM
*13) INBUFM 1-5
*14) CFIFOSEL DxFIFOSEL CURPIPE ”ACLRM=1"
*15) PIPEXCTR DCPCTR SQCLR SQSET PID
200ns
*16) SQCLR SQSET 717 "PID=NAK”
(“TYPE=11")
SQSET
*17) Host Controller "PID=BUF”
PID 334
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3

3.1
3.1.1
3.1
2
3.1
H/W RST_N "L
SIW SYSCFG USBE
UsSB Peripheral Controller
D+ D-
3.1.2
3.2 H/W
3.2
PINCFG LDRV
PINCFG BIGEND CPU
FIFO
DMAXCFG DREQA DREQx_N
DMAXCFG DACKA DACKx_N
DMAXCFG DENDA DENDx_N
DMAXCFG OBUS OBUS
INTENB1 INTL INT_N
3.1.3
Host Controller Peripheral Controller
SYSCFG DCFM DCFM
”SCKE=0"
3.1.4 Hi-Speed
USB Hi-Speed
Full-Speed Hi-Speed SYSCFG
HSE 717 HSE
”SCKE=0"
Hi-Speed USB
DVSTCTR RHST
Hi-Speed Full-Speed
Rev.1.01  2007.8.28 page 53 of 134 RENESAS



M66596FP/WG/UG

3.1.5 USB
3.1 USB
D+ D+ D- SYSCFG
DPRPU DMRPD D+
AFE33V
D+ D Hi-Speed Full-Speed
PC
PC S/W
(USBE=0) H/W
Peripheral Controller PC SYSCFG DPRPU 70”7
USB
5V D+
M66596 ( )
VBUS I /
7% 11| vbus
DM 21| p-
DP ( ) 3| b+
\V
REFRIN WIGKQ ﬁﬁ GND
USB
3.1 USB
3.1.6
3.2 SYSCFG XTAL XIN
XCKE RCKE PLLC SCKE
3.1.8
XCKE RCKE PLLC, SCKE
bitl3 bitl2 bitll, bit10
I________________ ..................... ........ ;
.: v ! v v i
: |
> PLL | >
o |
I [
i ! i
I e _ i
e e e R e e s — — e —r — 1 —h — —t — — — —
| A
PCUT ATCKM
bitl bit8
3.2
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3.1.7
3.1.71

3.3
3.3

3.1.8
3.3 SYSCFG

SYSCFG

SYSCFG

H/W

XTAL=00 XCKE=0 RCKE=0 PLLC=0 SCKE=0
ATCKM=0 HSE=0 DPRPU=0 DPRPD=0
FSRPC=0 PCUT=0 USBE=0

XTAL=xx *1) XCKE=1 RCKE=1 PLLC=1
SCKE=1 ATCKM=x *1) HSE=x *1) DPRPD=x*1)
DPRPU=x*1) DPRPD=x*1) FSRPC=x*1)
PCUT=0 USBE=1

uUSB

XTAL=xx *1) XCKE=0 RCKE=0 PLLC=0
SCKE=0 ATCKM=x *1) HSE= x *1) DPRPD=x*1)
DPRPU=x*1) FSRPC=x*1) PCUT=1 USBE=1

uUSB

*1) x

H/W

Y

A

Host Controller

1ms

3.3

SCKE
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3.1.7.2

M66291 M66591 M66592
M66291 M66591 M66592
USB
SYSCFG

3.1.8

3.4 SYSCFG

3.4
3.4

"ATCKM=1"

SYSCFG

H/W

XTAL=00 XCKE=0 RCKE=0 PLLC=0 SCKE=0
ATKCM=0 HSE=0 DPRPU=0 FSRPC=0
PCUT=0 USBE=0

XTAL=xx *1) XCKE=1 RCKE=1 PLLC=1*1)
SCKE=1 ATKCM=1 HSE=x*1) DPRPD=x*1)
DPRPU=1 FSRPC=x*1) PCUT=0 USBE=1

uUSB

XTAL=xx *1) XCKE=0 RCKE=0 PLLC=0
SCKE=0 ATKCM=1 HSE=x*1) DPRPD=x*1)
DPRPU=x*1) FSRPC=x*1) PCUT=0 USBE=1

uUSB

*1) x

H/W

Y

A

3.4
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3.1.7.3
SYSCFG PCUT »p»
3.1.8.3 3.7
3.5
3.5

SYSCFG | XTAL

ATCKM

HSE

DCFM

DMRPD

DPRPU

FSRPC

USBE
PINCFG LDRV
DMAXCFG | DREQA DREQA DREQO_N DREQL N
INTENBO/ | VBSE / VBINT | “VBSE=1" VBUS INT_N
INTSTSO CPU

RSME/RESM | "RSME=1" USB

INT_N CcPU
INTENBL | BCHGE / BCHG | “BCHGE=1" USB
INTSTS1 INT N CPU
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3.1.7.4
CPU
VBUS VBUS
RESUME Peripheral Controller USB J-State
K-State/SEO
USB (BCHG ) Host Controller
INTENB1 PCSE "0"( )
0x7E
3.6
3.6
DVSTCTR RHST RECOVER STSRECOV USB
INTSTSO DVSQ RHST DVSQ
RECOVER USBADDR RECOVER USBADDR USB
PIPEXCTR SQMON PIPEXCTR SQSET SQCLR
*1)
*1) DCPCTR SQMON SETUP
3.1.75
CPU
VBUS VBUS
RESUME Peripheral Controller USB J-State
K-State/SEO
USB (BCHG ) Host Controller
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3.1.7.6
USBE "1 SYSCFG
ATCKM "
3.1.8.4
(1 (“PCUT=1" )
VBUS
“VBSE=1" VBUS
RESUME
Peripheral Controller "RSME=1" USB
J-State K-State/SEO
"BCHGE=1 D+lort D-tort
"PCSE=0" M66596
(2 (“PCUT=0" )
RESUME
Peripheral Controller USB J-State K-State/SEO
SYSCFG XCKE "1”
XCKE ”1” S/IW
3.1.7.7
(“XCKE=1")
RESUME
Peripheral Controller USB J-State K-State/SEO
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3.1.8
3.1.8.1 H/W
3.5 H/W
(1 “XCKE=1"
2
3) PLL “RCKE=1" ”PLLC=1"
(40 PLL 8.3us
(5) “SCKE=1"
1) (3) (5)
\J/ (2) 1.5ms \1/ (4) min 8.3us \J/
XCKE —
RCKE
PLLC
SCKE —
PCUT
3.5
3.1.8.2 H/W
("ATCKM=1")( )
3.6
(1) "XCKE=1"
2 (2.5ms )
3 B RCKE PLLC SCKE
v )e’)N
v (2) 2.5ms
XCKE - >
RCKE(H/W)
PLLC(HMW)
SCKE(HW)
3.6
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3.1.8.3
3.7
ey “SCKE=0"
@) 300ns
(3) PLL “PLLC=0”
(4) PLL 300ns
(5) “RCKE=0"
©) 300ns
(7 “PCUT=1"
®) “XCKE=0(H/W)"*1)
*1) XCKE ”O”
(1) (3) (5) (7) (8)
\J/ (2) min 300ns (4) min 300ns (6) min 300ns \l/
XCKE(HW) |
RCKE
PLLC
SCKE
PCUT
3.7
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3.1.84
("ATCKM=1")
3.8
Peripheral Controller USB
3ms
USB 10ms
20ms
1) INT_N
0x7E *1)
(2 “XCKE=1(H/W)”
3 2.5ms
(4) RCKE PLLC SCKE
(5) *2)
*1) CPU INTENB1 PCSE "o
"PCSE=1" USB VBUS
*9) Peripheral Controller RECOVER
STSRECOV USB USBADDR
USB
DVSQ
USB USB
RECOVER
“DVSQ=000" USB RECOVER USB
USB
“DVSQ=001" USB RECOVER
1.2 (4) (5)
(3) 2.5ms M
> >
XCKE(HMW)
RCKE(HW)
PLLC(H/W)
SCKE(HMW)
PCUT(HMW)
INT_N [
Event ‘
CS_N N
3.8
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3.1.85
3.9
SIW
(1) ("SCKE=0") SIW "USBE=1"
( )
(1 "SCKE=0"
2 300ns
(3) PLL "PLLC=0"
(4) PLL 300ns
5) "RCKE=0"
(6) 300ns
(7) "XCKE=0"
(1) (3) (5) (7
\l/ \l/ (2) min 300ns (4) min 300ns (6) min 300ns \J/
XCKE ‘
RCKE
PLLC
SCKE
3.9 -
3.1.8.6 ,
("ATCKM=1")( )
3.10
1 USB INT_N
2 >*XCKE=1(H/W)>>
VBUS >*XCKE=1(3/W)>>
3 2.5ms
@ 3 RCKE PLLC SCKE
(5)
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1).(2) (4) (5)
(3) 2.5ms

,,7

XCKE
( HW
VBUS SIW)

A

RCKE(H/W)

PLLC(H/W)

SCKE(H/W)

INT_N I_
Event

CS N

3.10
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3.1.8.7
3.12

1)
INT_N

2)
VBUS

(3)

(4)

(5) PLL

(6)

(7

*1)

PLL

USB

("ATCKM=0")

VBUS

*1)

USB

7*XCKE=1(H/W)>~
7*XCKE=1(S/W)>”

(
"RCKE=1"(S/W)
(8.3us
"SCKE=1"(S/W)

3ms

"PLLC=1"(S/W)
)

3ms

XCKE

(
VBUS

RCKE(SH/W

PLLC(SH/W)

SCKE(SH/W
INT_N

Event

1.()

®3)

(4)

(6)
(5) min 8.3us

A

\
A

HW
SIW)

3.11

Rev.1.01

2007.8.28

page 65 of 134

RENESAS




M66596FP/WG/UG

3.2
3.21
3.7
3.7
VBINT VBUS VBUS Host VBSTS 3.2.9
nLn N an an N nLn Pe“pheral
RESM UsB Peripheral 3.2.10
J-State - K-State J-State -~ SEO
SOFR Host Controller Host 3.2.8
SOF
Peripheral Controller Peripheral
SOFRM=0 SOF
SOFRM=1 M 0 SOF
DVST Peripheral | DVSQ 3.2.6
usB
Set Address
Set Configuration
CTRT Peripheral | CTSQ 3.2.7
BEMP Host PIPEBEMP 3.25
Peripheral
NRDY Host Controller Host PIPENRDY 3.24
STALL Peripheral
( )
Peripheral Controller
IN
ouT
CRC
BRDY Host PIPEBRDY 3.2.3
Peripheral
BCHG usB Host 3211
Peripheral
DTCH Full-Speed Full-Speed Host 3.2.12
SACK SETUP (ACK) Host 3.2.13
SIGN SETUP ( ACK Host 3.2.14
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3.8 INT_N INT_N
INTENB1 INTL INT_N
3.8 INT N
INT_N
1
INTL

( 1 48MHz 32

"INTL=0"

)

"INTL=1"

1 2 1 2

INT N _\ —\ —

A
A4

INT N \ —

3.12 INT_N
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3.13
INTENBO
T
INTENBO | | INTSTSO uss
— | SADR
- VesE |
INT N _C [VBINT | Set_Address
- = C__ -SCFG
¢ —C—-I RSVE | "RESM | Set_Configuration
| L
_C | SOFE | —C
| SOFR |
|
-I DVSE | _C__ Control Write
_C I DVST I Data Stage
—-| CTRE | I Control Read
_C I CTRT | Data Stage
—-| BEMPE | wl LC__ Control Transfer
_C | BEMP } End
—I NRDYE | ( B Control Transfer
_C 'nROY F— | | Mo Error
_C—-l BRDYE | Control Trans_fer
I BRDY |_ Setup Receive
.................................................. BEMP
_C_ BCHGE [07] [b1 0o ]
| BCHE | ®
_C—-| DTCHE | m
| DTCH | b7 T
_C—-| SIGNE |
| siGN |
_C - SACKE | b1
[ sack b0
INTENBL  { \NTSTSL NRDY
b7 bl | bo
L ol]
Py
W)
b7 <
bl
b0
BRDY
[b7 | | b1 | o |
2
b7 <
bl
b0
3.13
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3.2.2
VBINT RESM BCHG ( )
VBINT RESM BCHG 70"
’71?’
Peripheral Device BCHG ATCH
DTCH BCHG
ATCH DTCH
3.2.3 BRDY
BDRY Host Peripheral 3.9
BRDYSTO "
BRDYENB PIPEBRDYE " INTENBO BRDYE "
BRDY 3.14 BRDY
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3.9 BRDY

BFRE |DBLB

BRDY

DCP

1)-2)
(1)Zero-Length

)

1)-3)

(1) Zero-Length
)

®3)

*1)

(1)-(4)

1)
(a) Zero-Length
(b)
(©)

(2)

@)
(4)

(a)-(c)

*1)

(CNTMD="1")

"TGL=1"

"BCLR=1"

SIE

Don't
Care

1)-3)
(1)Zero-Length
@)

3)

DCP

17

(1)-(4)
1)
)
®3)
(4)

"ACLRM=1"
"SCLR=1"

1)
)

@

(b)

(c) DMA
®3)
(4)

(%)

(a)-(c)

n=1
"BVAL=1"
DEND

"ACLRM=1"

"SCLR=1"

Don't
Care

* 1)
("CBTMD=1"

Zero-Length

1_

)

BRDYSTS

(’CNTMD=0")

BRDYSTS

DMA

”1”
"BCLR=1"
PIPECFG

BFRE ”1”

Rev.1.01 2007.8.28

page 70 of 134

RENESAS




M66596FP/WG/UG

(1) Zero-Length BFRE=0
/
UsB —] Token Packet [ Zero-Length Packet/ [H ACK Handshake }
Short Data Packet /
Data Packet (Full)
(Transaction Count)
BRDY —
BRDY
(2) BFRE=1 /
usB —1 Token Packet |-{ Short Data Packet/ [ ACK Handshake |
Data Packet | Buffer Read ||
(Transaction Count)
BRDY —
BRDY
3)
USB | Token Packet |+ Data Packet H ACK Handshake ——
|l Buffer write ||
BRDY —]
BRDY
3.14 BRDY
INTSTSO BRDY INTENB1 BRDYM
3.10 BRDY
3.10 BRDY
BRDYM BRDY
0 BRDYSTS INTSTSO
BRDY
1 BSTS "o INTSTSO BRDY
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3.2.4 NRDY
NRDY 3.2.4.1 3.2.4.2
NRDYSTS "1 NRDYENB
PIPENRDYE "1 INTENBO NRDYE "1
NRDY INTSTSO NRDY NRDYSTS
INTSTSO NRDY
3.2.4.1 Host Controller
NRDY PID H/W
PID 3.3.4
STALL
( )
SETUP ACK SIGN
3.2.4.2 Peripheral Controller
NRDY
(1
PIPEXCTR PID "PID=BUF” IN
(2
(a) PIPEXCTR PID "PID=BUF”
ouT PING
(b) CRC
(© ( )
3.15 Peripheral Controller NRDY
1
UsB —| IN Token Packet |—| NAK Handshake i
NRDY |
) ;OUT
usB — OUT Token Packet |—— Data Packet — NAK Handshake }——
NRDY |
CRC
3) :PING
USB — PING Packet —— NAK Handshake |
NRDY |
3.15  Peripheral Controller NRDY
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3.25 BEMP
BEMP Host Peripheral M@ WD)
(2 BEMPSTS "
BEMPENB PIPEBEMPE " INTENBO
BEMPE " BEMP
BEMPSTS INTSTSO BEMP
(1
(a) BEMP
(b)
BEMP
2
?’O” ”MXPS#O”
PID "STALL”
3.16 BEMP
1)
USB —| IN Token Packet |—| Data Packet |—| ACK Handshake I—
BEMP
2
USsB — OUT Token Packet |——  DataPacket  |——| STALL Handshake |——
BEMP |
3.16  Peripheral Controller BEMP
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3.2.6

3.17

INTENBO

INTSTSO DVSQ
Default

Peripheral Controller
Peripheral Controller

SUSP="1"

Powered Suspended

(DVSQ="000") (DVSQ="100")

usB
(URST="T1"

usB
(URST=1
DVST

(SUSP="1

Default Suspended

(DVSQ="001") (DVSQ="101")

-
~
-
SN _——

(RESM "1

\

1
\ SetAddress

S¢tAddress (Address=0) | o '
(URST="1" \ ] (SADR="1 DVST 1 )

DVST 1’ ) \ !

(SUSP="1" DVST 1

Address Suspended

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

SetConfiguration
(ConfigurationValue=0)
(SADR="1" 1

! 1

\\ SetConfiguration (ConfigurationValue=0)
(SCFG="1 DVST U )

(SUSP="1"

Configured Suspended

(DVSQ="011") (DVSQ="111")

()  URST,SADR,SCFG,SUSP DVST

e ( 0 INTENBO )
DVST "1
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3.2.7
3.18
INTENBO
INTSTSO CTSQ (CTSQ INTSTSO CTRT="1"
INTSTSO )
Peripheral Controller
DCPCTR PID

"1X" STALL
(1)

(a) IN ouUT PING

(b) IN

(c) "DATAPID=DATA0”
©)

(a) OUT ACK IN

(b) "DATAPID=DATA0”

(c) OUT PING
(3)

(a) OUT PING

USB wLength
Zero-Length
ACK
CTRT "SERR=1" *CTSQ=110"
“CTRT=0" *CTSQ=110"
USB CTRT
/ <<CTSQ = 1107~
/ Setup

| Setup

} CTSQ = 000

<<CTSQ = 000”" / <<CTSQ = 001”"

<<CTSQ = 010"

<<CTSQ = 100””

““CTSQ =011~

AC

““CTSQ=101""

AC

2/

CTRT k

3.18
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3.2.8
3.19 SOFR
Host Controller
Peripheral Controller SOF
SOFR FRMNUM SOFRM
(1 “SOFRM = 0"
1ms SOFR SOF
Hi-Speed 1ms
(20 “SOFRM=1"
SOF SOFR Hi-Speed
MSOF
SOF SOF 3.10 SOF
* Host Controller "SOFRM =1~
Peripheral Controller Full-Speed SOF
SOFR Hi-Speed HMSOF
SOFR SOF MSOF
HSOF 2 MSOF
MSOF MSOF L @
(1) pSOF
USBE=1 SCKE
(2) pSOF
USBE=0 S/W USB
Peripheral Device
uSOF _| I_l I_I I_I I_
uSOF 6 7 0 1 2 3 4 5 & 7 0 1 2 3 4 5 6 7 0 1
SOF
L s | 4 [ 6 |
SOFR
SOFRM=0 |_| |_| Sor |_|
SOFRM=1 |_| SoF
uSOF Lock
wor Tl g L p e SN LT
uSOF 7 0 1 6 7 0 7 0 1 7 0 1 2 7 0 1
SOF SOF
uSOF |
SOFR [[sor N
3.19 SOFR
3.29 VBUS
VBUS VBUS INTSTSO VBSTS VBUS
VBUS
VBUS
VBUS
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3.2.10
Peripheral Controller USB J-State K-State
J-State SEO0 RESM
Host Controller RESM USB BCHG
( )
3.2.11 BCHG
usB BCHG BCHG
Host Controller
BCHG Host Peripheral Controller
( )
3.2.12 DTCH
Host Controller Full-Speed DTCH
DTCH
"RHST=00" "RHST=10"
USB USB 2.5 SEO
"RHST=11"
("UACT=0") USB 2.5S SEO
Hi-Speed Hi-Speed
BCHG
3.2.13 SACK
Host Controller ACK
SACK SACK
3.2.14 SIGN
Host Controller ACK
SIGN ACK ( ) ACK
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3.3
3.11 USB
8
3.11
DCPCFG TYPE Type 3.3.1
PIPECFG BFRE BRDY 1-5
3.4.35 3.4.3.6
DBLB 1-5
3.4.15
CNTMD DCP
1-2
35
3.4.1.6
DIR IN ouT
3.4.2.1
EPNUM 3.3.2
SHTNAK 1-2
3-5
3.3.7
PIPEBUF BUFSIZE DCP 256
1-5 64 2K
PIPR6-7 64
34.1
BUFNMB DCP 03
1-5 6-4F
PIPR6-7 45
34.1
DCPMAXP | MXPS 3.3.3
PIPEMAXP
PIPEPERI IFIS 1-2
3-7
3.95
Y 1-2
3-7
3.9.3
DCPCTR BSTS 34.1.1
PIPEXCTR INBUFM IN 3411
ACLRM
34.14
SQCLR
3.3.6
SQSET
3.3.6
SQMON
3.3.6
PID PID 3.34
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331
PIPEPCFG TYPE
DCP
1-2
3-5
6-7
3.3.2
PIPEPCFG EPNUM DCP
1 15
DCP
1_7 “1” ”15”
DIR EPNUM
3.33
DCPMAXP PIPEMAXP MXPS
DCP 1-5 USB
64 "PID=BUF”
DCP Hi-Speed 764"
DCP Full-Speed 787 7167 732" 764"
1-5 Hi-Speed 7512
1-5 Full-Speed ”8” ”16” 732" 64"
1-2 Hi-Speed ”1” 71024”
1-2 Full-Speed ”1” 71023
6_7 ’71” 9764’7

Highband-Width
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3.34 PID
DCPCTR PIPEXCTR PID PID
1) Host Controller PID
PID
(a) NAK
() BUF
OUT ouT
IN IN
(¢ STALL
*DCP SUREQ
(2) Peripheral Controller PID
PID
() NAK "NAK 7
() BUF
(¢ STALL "STALL ”
* PID "ACK 7 USB
PID
PID
(1)  Host Controller H/W PID
(@) NAK
"PID=NAK”
()
()
() PIPECFG SHTNAK 17
() SHTNAK ”1”
() BUF BUF
(¢ STALL
"PID=STALL”
() STALL
()
(2)  Peripheral Controller H/W PID
(@) NAK
( ) SETUP DCP
() PIPECFG SHTNAK ”1”
() SHTNAK »1?
() BUF BUF
(¢ STALL
()
()
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3.35 USB "PID=BUF”’

CFIFOSEL ISEL DCP

CFIFOSIE TGL SCLR

DxFIFOSEL DCLRM TRENB TRCLR DEZPM

DxFIFOTRN TRNCNT

DCPCFG DCPMAXP

DCPCTR CCPL

PIPECFG PIPEBUF PIPEMAXP

PIPEPERI PIPEXCTR
3.3.6 PID

PID PID
DCPCTR PIPEXCTR SQMON
ACK ACK
DCPCTR PIPEXCTR SQCLR SQSET
PID
Peripheral Controller
DATAO DATA1
Host Controller
Host Peripheral ClearFeature
PID
SQSET
3.3.7 NAK
PIPECFG SHTNAK 717
7 PID=NAK”
7 PID=BUF”
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3.4
Host
Peripheral
34.1
3.20 CpPU
CpPU
SIE
64 1
PIPEBUF BUFNMB BUFSIZE
3 FIFO FIFO
C/DxFIFOSEL CURPIPE
DCPCTR PIPEXCTR BSTS INBUFM
FIFO C/DxFIFOCTR FRDY
" FIFO Port " " Buffer memory " " PIPEBUF reg "
| CFIFO Port s PIPEO ﬁ BUFNMB:O.BUFS|ZE:3 |

CURPIPE=6

PIPE6 BUFNMB=4, BUFSIZE=0
PIPE7 BUFNMB=5, BUFSIZE=0

PIPE5 < | BUFNMB=6. BUFSIZE=3

DOFIFO Port

CURPIPE=1

PIPE1 BUFNMB=10, BUFSIZE=7

D1FIFO Port

CURPIPE=3 [*,
5 PIPE2 < | BUFNMB=18, BUFSIZE=3
PIPE3 < | BUFNMB=22. BUFSIZE=7

PIPE4 BUFNMB=28, BUFSIZE=2

3.20
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3411
3.12 BSTS
INBUFM PIPEXCFG DIR
CFIFOSEL ISEL DCP
INBUFM 1 5
BSTS CPU INBUFM
SIE CPU(DMAC) FIFO
BEMP INBUFM
3.12 BSTS
ISEL DIR | BSTS
0o( ) 0 FIFO
o( ) 1 Zero-Length FIFO
Zero-Length
1( ) 0 FIFO
1( ) 1 CPU
3.13 INBUFM
DIR INBUFM
0( )
1( ) 0
1( ) |1 FIFO
34.1.2
3.14 4
3.14
BCLR SCLR DCLRM ACLRM
CFIFOCTR CFIFOSIE DxFIFOSEL PIPEXCTR
DxFIFOCTR
CPU SIE
3414
3.4.3.5
“p” “1” o o
“gr “or
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3.4.13
3.15
DCP
67
6 7
15
3.15
0-3 256 DCP
4 64 6
5 64 7
6 — 4F 4736 15
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3.4.14

PIPEXCTR

ACLRM ”1”

(a) Peripheral Controller

USB (ResetHandshake )

&)
(2) ACRM="1"

(3) PIPE PID "00" (NAK)

(4) SOFR="0"
(5) SOFR="1" (SOF )
(6) ACLRM="0"

® ) 125us

USB (
1
(2) ACRM="1"
(3) 100ns
(4) ACLRM="0"

(b) Host Controller

USB (ResetHandshake )

1
(2) ACRM="1"

(3) PIPE PID "00" (NAK)

(4) SOFR="0"
(5) SOFR="1" (SOF )
(6) ACLRM="0"

® ) 125us

USB (
1
(2) ACRM="1"
(3) Hi-Speed
(4) ACLRM="0"

(125us

(125us

:125ns

ACLRM

790’7

FIFO

SETUP

FIFO

FIFO

SETUP

FIFO

, Full-Speed

’7157

CURPIPE "000"

0.3us )

CURPIPE "000"

CURPIPE "000"

0.3us )

CURPIPE "000"

‘1ms

ACK
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3415 /
1-5 PIPEXCFG DBLB
PIPEBUF BUFSIZE
3.21
" Buffer memory " " PIPEBUF reg "
BUFSIZE=0,
| 64 Byte I —
64 Byte _ BUFIZE=0,
64 Byte - DBLB=1
BUFSIZE=1,
3.21
3.4.1.6
DCPCFG PIPEXCFG CNTMD
0-5
CPU
"BVAL=1"
3.22
CNTMD=0 CNTMD=1
Packet Packet
Max Packet Size Max Packet Size

Max Packet Size

CNTMD=0 CNTMD=1
Packet Packet
Max Packet Size Max Packet Size

Max Packet Size

3.22

3.42 FIFO
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FIFO 3.16 FIFO
USB
C/DXFIFOCTR BVAL DMA
DEND Zero-Length BCLR
BVAL
Zero-Length DTLN=0 BCLR
C/DXFIFOCTR DTLN
3.16 FIFO
C/DXFIFOSEL | REW 3.4.22
DCLRM 34.12 DXFIFO
3.4.35
DREQE | DREQ 343 DXFIFO
MBW FIFO 3421
TRENB 3.4.25 DXFIFO
TRCLR 3.4.25 DXFIFO
DEZPM | Zero-Length 3433 DMA
ISEL FIFO 3421 DCP
C/IDXFIFOCTR | BVAL 3.4.2.4
3.4.2
BCLR CPU 3412
DTLN 342
DXFIFOTRN TRNCNT 3.4.25 DXFIFO
CFIFOSIE TGL CPU/SIE 3423 CFIFO
DCP SCLR SIE 3.4.2.4 CFIFO
DEND 3.4.3.4 DMA
3.4.21 FIFO
3.17  FIFO C/DXFIFOSEL CURPIPE
"FRDY=1" FIFO
MBW DCP ISEL
PIPEXCFG DIR
3.17 FIFO
DCP CPU CFIFO
1~ 7 | CcPU CFIFO
DXFIFO
DMA DXFIFO
3.4.2.2 REW
C/DXFIFOSEL REW
C/DXFIFOSEL CURPIPE REW ”1”
’7057
FIFO "FRDY=1"
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3.4.2.3 SIE CFIFO
"FRDY=0" CFIFOSIE
SBUSY TGL 1” SIE
"PID=NAK” »SBUSY=0" "TGL=1"
CFIFO
TGL BRDY
TGL »1”
(1 DCP
©)
6)
3.42.4 SIE CFIFO
CFIFOSIE SBUSY SCLR »1”
“PID=NAK” »SBUSY=0" ”SCLR=1" CFIFO
SCLR BRDY
SCLR »1”
(1 DCP
2
(3)
3.4.2.5 DxFIFO
DxFIFO
TRNCNT
TRCLR
TRENB TRNCNT
TRENB=0
TRENB=1
CURPIPE
6)) CURPIPE
(2 CURPIPE
TRCLR
(1) "PID=BUF”
2
Gh)
®)
HOVI
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3.4.3 DMA DxFIFO
3.4.3.1 DMA
17 DMAC FIFO DMA
DREQ
DMA 1 8/16 DREQ
DREQ
4
DxFIFOSEL MBW FIFO 8 16 CURPIPE
DMA DMA
3.4.3.2 DMA
DMAXCFG DFORM DMA DxFIFOSEL DREQE
DREQx_N 3.18 DMA 3.23
FIFO DMA
3.18 DMA
ADDR
DREQE| DFORM |DATA DREQ |DACK| RD/WR | +CS |DSTB
CPU 0 0 olo]o CPU - - o o - lcpu
cPU 1 1 ool o CPU o R o o - lepu DMA
cPU 2 1 o] 1]o0 CPU o o o #9) - lcpu DMA
CPU 3 1 o 1]1 CPU o o - #9) - lcpu DMA
SPLIT 1 1 1110 SPLIT o o - - o *1)
SPLIT 2 1 1|0 o] spur o = ; )
*1) DOFIFO DOFIFO
D1FIFO D1FIFO "DFROM=000"
*9) DxFIFO CS_N ("H" )
|CPU 1 DMA | |CPU 2 DMA |
DREQ \ / \ / \ / \ / \ / \ /
DACK — — s s st e e e - \ / \ / \ /
RD/WR . _/  _/ \_/ ./ / \_/
cs N A N N N B -
ADDR S -
D15-0 C>— Co—
DEND \__/ \ /
[sPLIT 1 DmA | [sPLT 2 DmA |
DREQ \__/ \_/ \__/ /S /
DACK \ / \ / \ / \ / \ /
DSTB \ / \ / N A e -
SD7-0 ) > Co— ) Co—
DEND \__/ \ /
3.23 FIFO DMA
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3.4.3.3 Zero-Length DxFIFO
DxFIFOSEL DEZPM ”1”
Zero-Length 1
CURPIPE
(1) DEND
3.4.3.4 DEND
DEND DMA DEND USB
(1
DEND DMA DEND
DMAXCFG PKTM
3.19 DEND
3.19 DEND
Zero-Length EMPTY EMPTY
BRDY Zero-Length Zero-Length
PKTM *1)
0
1
*1) Zero-Length DREQ
(2)
DEND "BVAL=1"
3.4.3.5 DxFIFO DxFIFO
DxFIFOSEL DCLRM ”1”
3.20
3.20 BFRE
DCLRM
DMA
3.20
DCLRM =0 DCLRM=1
BFRE=0 BFRE=1 BFRE=0 BFRE=1
Zero-Length
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3.43.6 BRDY
PIPECFG BFRE
DMA
BRDY DnFIFOCTR
BRDY
3.21 BRDY
3.21 BRDY
BFRE =*“0" BFRE = “1"
Zero-Length
BFRE BFRE

BRDY

"BFRE=1"
DTLN

”07,
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3.4.4 FIFO
FIFO
3441 FIFO
3.24  FIFO CIDXFIFOSEL CURPIPE
FRDY DTLN
CURPIPE C/DXFIFOSEL 450ns FIFO
CFIFO ISEL
CURPIPE
WR_N Y
CURPIPE PIPE-A PIPE-B
FRDY PIPE-A PIPE-B
DTLN PIPE-A PIPE-B
< > max 450ns
¢ > max 100ns
min 20ns
3.24 FRDY DTLN
3.44.2 FIFO
3.25
300ns FIFO
IN "BVAL=1"
WR_N/
RD_N
CURPIPE PIPE-A
FRDY Buffer-A Buffer-B
DTLN — Buffer-A .. Buffer-B
< > max 300ns
min 20ns
3.25 FRDY DTLN
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3.5
OBUS Host Peripheral
DMAXCFG OBUS SD0-7 DEND 3.22
OBUS DMA CPU DMA
OBUS
3.22 OBUS
OBUS
0 *1) SD0-7 DEND
DMAC DMA
1 SD0-7 DEND
SD0-7 DEND Hiz
0 DACKx_N SD0-7 DEND
DMAC DACKx_N
DMA
1 DACKx_N SDO-7 DEND
DACKx_N SD0-7 DEND
*1) DMAxCFG DFORMI[9-7] ”100” DACKx_N
DFORMI[9-7] ”110” DACKO_N DSTRBO_N
DACKO_N DSTRBO_N
OBUS=0 SD0-7 DEND
OBUS=0 SD0-7 DEND
3.26 OBUS
OBUS=1 OBUS=0
pREQ  \__ /[ \__ /[ \__/ /S
DACK _/ \_/ \__/ /S /S
SD7-0 D ) (O— X X X
DEND \_ / \ /
3.26
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3.6 DCP
DCP DCP
256
CFIFO
3.6.1 Host Controller
S/W
3.6.1.1
USBREQ USBVAL USBINDX USBLENG
USB DCPCTR
SUREQ ”1”
SUREQ H/W 70" "SUREQ =1" USB
DCPMAXP DEVSEL
(INTSTS1 SIGN
SACK )
DCPCTR SQMON
DATAO USB
3.6.1.2
DCP
DCP CFIFOSEL ISEL
DCPCFG DIR
1 PID DATA1 DCPCFG
SQSET PID DATA1 PID BUF
BRDY BEMP
BRDY (
256 )
Zero-Length
S./W
Hi-Speed PING PING
3.7.1
3.6.1.3
Zero-Length DCP
PID DATA1 DCPCFG SQSET
PID DATA1
Zero-Length BRDY CFIFOCTR DTLN
BCLR
Hi-Speed PING PING
3.7.1
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3.6.2 Peripheral Controller
3.6.2.1
ACK
oy
(a) INTSTSO VALID "
(b) DCPCTR PID "NAK"
() DCPCTR CCPL "o"
(2 USB
USBREQ USBVAL USBINDX USBLENG
"VALID=0" "VALID=1" "PID=BUF”
VALID USB
USB bmRequestType bit8
wLength
3.18
3.6.2.2
USB DCP DCP
CFIFOSEL ISEL
DCP BRDY
BEMP
Hi-Speed NYET
NYET Bulk 3.7.2
3.6.2.3
DCPCTR PID "PID=BUF” CCPL ”1”
(1)
USB Zero-Length ACK
2
Zero-Length USB Host Controller ACK
3.6.24
SET_ADDRESS SET_ADDRESS
(1) bmRequestType = “0x00”
(2 wlndex #= “0x00”
(3) wLength = “0x00”
(4 wValue “0xTF”
(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 ACK ouT NAK NYET
PING
1. OUT
2. PING
3. ACK
4. OUT
5. ACK
6. OUT
7. NAK/NYET
8. PING
PING H/W SIW NYET/NAK
(SQSET SQCLR) (ACLRM)
3.7.2 Peripheral Controller NYET
3.23 NYET NYET
NYET ACK
3.23 NYET
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
BUE 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 TRN-NRDY
-k]_)
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 6-7
Peripheral Controller
PING NYET
ACK NAK STALL
Host Controller
ouT PING ouT NYET
ACK
High-Bandwidth
3.8.1 Host Controller
3.8.1.1
PIPEPERI 1TV
3.8.1.2
(1 HW
1TV
@ sw
1TV
3
1TV
(4) ACLRM
1TV ACLRM 0 1TV
(1) USB USB
1TV UACT 1 USB USB
3.8.1.3
(1) PID NAK STALL
2 IN
(3 ourt
3.9 1-2
6
(2) nTv
(3) IN IDLY
(4) IN IFIS
(5) SOF

High-Bandwidth
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3.9.1
3.24 3.25
(1) PID
PID
2 CRC
CRC
(6))
(4
(c) Host Controller
IN
ouT
(d) Peripheral Controller
IN
ouT
(5)
Peripheral Controller
(a) IN IN
() ouT ouT
3.24
1 PID Host / Perlphe(ral )
2 CRC Host / Perlphe(ral )
Host / Peripheral NRDY
OVRN
3 Host Controller
Peripheral Controller IN
Zero-Length ouT
4 Peripheral Contoller NRDY
Host Controller
3.25
1 PID ( )
Host / Peripheral NRDY
2 CRC CRCE
3 Host / Peripheral BEMP
PID "STALL"
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3.9.2 DATA-PID

High-Bandwidth Peripheral Controller
(1) IN
(@) DATAO0 PID
() DATA1
(© DATA2
(d mDATA
(2) ouT Full-Speed
(a) DATAO PID
() DATA1 PID
() DATA2
(d mDATA
(3 ouT Hi-Speed
(a) DATAO PID
() DATA1 PID
() DATA2 PID
(d mDATA PID
3.9.3
3.9.3.1
PIPEPERI 1TV
Peripheral Controller 3.26 Host Controller
Host Controller
3.8.1
3.26 Peripheral Controller
IN IN IN
ouT ouT ouT
SOF SOF SOF
2HTV ¥
3.9.3.2 Peripheral Controller
1 HW
TV
(2) USBE SIW
TV
(3)
TV
(4)  ACLRM
TV ACLRM 0
(1) “PID=BUF” IN SOF
(2 “PID=BUF” ouT SOF

PID

1TV
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(1) PID NAK STALL
(2) USB USB
IITV SOF
3.9.4 Peripheral Controller
Peripheral Controller
SOF
IN
1
IN
Zero-Length
Zero-Length Null
3.27 "IITV=0 ?
[] [ ]
A X X X X
Null Null Data-A
SOF I I I 1R
A X X X
X X
) [N n [N] I [IN] 1N
A X X X X X X X
X X X X X
Null Data-A @—
1 [N 7 [~ [N] q [N] I
A X X X X X X -
X X X X X
Null [Data-A |—{ Null
3.27
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3.9.5 Peripheral Controller

Peripheral Controller IN
K SOF IN
M SOF
nTv
(1) IITV=0
(2) IITV=0
3.28
Zero-Length
_ I I [
X X X X X
B X X X X
3.28
3.29 5
IN ouT NRDY
NRDY OVRN
(1 IN
(a)
() Zero-Length
(2) out
(a)
()
sor I Il I I I M
Token ®
Packet | Token | | Token |
Frame ® ® ®
Frame ® ®
Token @ | Token | | Token |
3.29 “IITV=1"
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3.10 SOF

Peripheral Controller
125us(Hi-Speed

"USBE=1"

(1
(2
3)
(4

H/W
S/W
USB

SOF

(1
(2
3)
4
()

SOF
(1)
2
3)
(4)

SOF
SOF

Hi-Speed

SOFR
SOF

Full-Speed

Hi-Speed

” pFRNM=000"

3.10.1 SOF

SOF

SOFCFG

)

"SCKE=1"

(125us

SOF
USB

SOF

pISOF
» UFRNM=

SOF

1ms)

000" pSOF

pISOF

SOF

SOF

48MHz 125us

3ms

pISOF

FRMNUMO
FRMNUM1
FRNM
FRNM

SOF

Host Peripheral Controller

SOFM

Peripheral Cotnroller

”01” 1ms SOF ’10”

”SOF ”»
SOF

"SOF

1ms(Full-Speed
SOF SOF

1ms

FRNM
UFRNM

SOF

125145 SOF SOF_N

3.30
” SOF

1ms(Full-Speed) / 125us(High-Speed)

-
-

4—SOF packet ——»

\

//

USB Bus

SYNC

PID FRAME | CRC5

77 ‘

/

SOF

—

minimun 640ns

/

3.30 SOF

”L”
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3.11
3.11.1
Host Controller "UACT=1"
3.27
DIR PID 1ITV*2) SUREQ
1
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
)
1- 2 6 - 7
2
DCP
3)
DCP - 15 2 . 3 . 4 5
ACK NAK
3)
USB 1( ) Periodic ( )
USB PIPE MAX
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3.11.3 USB
DVSTCTR UACT ”1” SOF pSOF
UACT "0 SOF pSOF UACT 1-0
SOF pSOF
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4.1
VDD 0.3 +2.4 v
VIF 10 -0.3 +4.0 Y
AFEA33V | USB 3.3v 0.3 +4.0 Vv
AFED33V | USB 3.3v -0.3 +4.0 \Y%
AFEA15V | USB 1.5V 0.3 +2.4 Vv
AFED15V | USB 1.5V 0.3 +2.4 Vv
VBUS VBUS -0.3 +55 Y
Vi(10) -0.3  VIF+0.3 Vv
Vo(I0) -0.3 VIF+0.3 v
Pd 400 mw
Tstg M66596FP(LQFP) -55  +150
M66596WG(FBGA) .55 +125
M66596UG(VFBGA) -55 +125
4.2
VDD 1.35 15 1.65 Vv
VIF 10 1.8V 1.6 1.8 2.0 Vv
3.3V 2.7 3.3 3.6 Vv
AFEA33V | USB 3.3V 3.0 3.3 3.6 Y,
AFED33V | USB 3.3V 3.0 3.3 3.6 Y
AFEA15V | USB 1.5V 1.35 1.5 1.65 Vv
AFED15V | USB 1.5V 1.35 15 1.65 Y,
AFEA33G | USB GND 0 \
AFED33G | USB GND 0 Vv
AFEA15G | USB GND 0 \
AFED15G | USB GND 0 Vv
DGND GND 0 v
V|(10) 0 VIF Vv
V|(VBUS) VBUS 0 5.25 Vv
Vo(I0) 0 VIF Vv
Topr -20 +25 +85
tr, tf 500 ns
5 ms
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4.3 VIF=2.7 3.6V,VDD=1.35 1.65V
ViH "H" Xin AFEA33V = 3.6V 2.52 3.6 \
ViL "Lt AFEA33V = 3.0V 0 0.9 \%
ViH "H" VIF = 3.6V 0.7VIF 3.6 \%
ViL "Lt ! VIF = 2.7V 0 0.3VIF V
VT+ VIF = 3.3V 1.4 2.4 \%
VT- 2 0.5 1.65 V
VTH 0.8 V
Von "H" Xout AFEA33V lon = -50UA 2.6 \
VoL L =3.0v loL = 50uA 0.4 Y
VoH "H" 3 VIF =27V lon = -2mA VIF-0.4 V
VoL "L loL = 2mA 0.4 V
VoH "H" 4 VIF =27V loy = -4mA VIF-0.4 \Y
VoL "Lt lo = 4mA 0.4 V
VT+ 5 AFED33V = 3.3V 1.4 2.4 V
VT- 0.5 1.65 V
m "H" VIF = 3.6V V= VIF 10 uA
I "Lt V= GND -10 uA
lozh "H" 4 VIF = 3.6V Vo = VIF 10 uA
lozL "L Vo = GND -10 uA
Rdv 5 500 kQ
Rdt 6 50 kQ
lcc(A) HS 7 f(Xin) = 48MHz 40 mA
VDD = 1.65V, VIF = 3.6V,
AFEA33V, AFED33V = 3.6V,
AFEA15V, AFED15V = 1.65V
Icc(A) FS 7 f(Xin) = 48MHz 18 mA
VDD =1.65V, VIF = 3.6V,
AFEA33V, AFED33V = 3.6V,
AFEA15V, AFED15V = 1.65V
Ice(S) 7 Host Controller 0.07 mA
UsB
VIF = 3.6V
Peripheral Controller 0.27 mA
usB
VIF = 3.6V
UsSB 0.07 mA
VIF = 3.6V
Cin 7 pF
Cout / 7 pF
1 A6/ALE A5-1 TEST MPBUS D15-7 D6/AD6-D1/AD1 DO SD7-0 DENDO-1_N
2 CS_N RD_N WRO0-1_N DACKO_N DACKI1_N/DSTBO_N RST N
3 INT_N SOF_N DREQO-1_N DENDO-1_N
4 D15-7 D6/AD6-D1/AD1 DO SD7-SDO
5 VBUS
6 TEST
7 VDD VIF AFEA33V AFED33V AFEA15V AFED15V
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4.4 VIF=1.6 2.0V,VDD=1.35 1.65V
ViH "H" Xin AFEA33V = 3.6V 2.52 3.6 \
ViL "Lt AFEA33V = 3.0V 0 0.9 \%
ViH "H" 1 VIF = 2.0V 0.7VIF 2.0 V
ViL "Lt VIF = 1.6V 0 0.3VIF V
VT+ 2 VIF =1.8V 0.7 14 V
VT- 0.2 0.8 \%
VTH 0.5 V
Von "H" Xout AFEA33V lon = -50UA 2.6 \
VoL L =3.0v loL = 50uA 0.4 Y
VoH "H" 3 VIF =1.6V lon = -2mA VIF-0.4 V
VoL "L loL = 2mA 0.4 V
VoH "H" 4 VIF =1.6V lon = -4mA VIF-0.4 \Y
VoL "Lt lo = 4mA 0.4 V
VT+ 5 AFED33Vv=3.3V 1.4 2.4 V
VT- 0.5 1.65 V
m "H" VIF = 2.0V V= VIF 10 uA
I "Lt V= GND -10 uA
lozh 4 VIF = 2.0V Vo = VIF 10 uA
lozL "L Vo = GND -10 uA
Rdv 5 500 kQ
Rdt 6 50 kQ
lcc(A) HS 7 f(Xin) = 48MHz 40 mA
VDD = 1.65V, VIF = 2.0V,
AFEA33V, AFED33V = 3.6V,
AFEA15V, AFED15V = 1.65V
Icc(A) FS 7 f(Xin) = 48MHz 18 mA
VDD = 1.65V, VIF = 2.0V,
AFEA33V, AFED33V = 3.6V,
AFEA15V, AFED15V = 1.65V
lce(S) 7 Host Controller 0.07 mA
USsSB
VIF = 2.0V
Peripheral Controller 0.27 mA
usB
VIF = 2.0V
USsSB 0.07 mA
VIF = 2.0V
Cin 7 pF
Cour / 7 pF
1 A6/ALE A5-1 TEST MPBUS D15-7 D6/AD6-D1/AD1 DO SD7-0 DENDO-1_N
2 CS_N RD_N WRO-1_N DACKO_N DACKI1_N/DSTBO_N RST N
3 INT_N SOF_N DREQO-1_N DENDO-1_N
4 D15-7 D6/AD6-D1/AD1 DO SD7-SDO
5 VBUS
6 TEST
7 VDD VIF AFEA33V AFED33V AFEA15V AFED15V
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45
451 USB
VDD
VDD
? RL=1kQ swi Sw2
swi D150, |tdis(CTRL(L2))
D;?SEJO'N tdis(CTRL(HZ))
c SW2 DENDIN | ta(CTRL(ZL)
P.G. Ll kO ta(CTRL(ZH))
o) 0 33V 0 18V
50Q tr, tf = 3ns
VIF/2
C . VIF/2
tdis(LZ 10%
;JvGND l Cistioy ) 0%
@ cL
452 USB (Full-Speed)
VDD () tr, tf 10%  90%
(P 2) CL
D+
> 21
RL=15KQ ;/;CL
D-
DM O °
RL=15KQ ;;CL
/7.7GND
453 USB (Hi-Speed)
(PVDD @) tr, tf 10% 90%
@) CL
D+
> °—71
RL=45Q) ;;CL
D-
. 1
RL=45Q ;;CL
/J7GND
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4.6 D+/D-
46.1 DC
RRrer 5.544 5.6 5.656 | kQ
Ro FS HS 40.5 45 49.5 Q
FS 28 36 4 | o
Rou D+ 0.9 1575 | kQ
(Peripheral Controller 1.425 3.09 kQ
)
Rpd D+,D- 14.25 24.80 | kQ
(Host Controller
)
Full-Speed
Vi “y 2.0 vV
Vi “Lr 0.8 \%
Vo (D+)-(D-) 0.2 \Y,
Vem 0.8 25 \%
Full-Speed
VoL "L AFEAVDD = 1.5KQ RL 0.3 \Y
3.0v 3.6V
Vou "H" 15KQ RL 2.8 3.6 \Y
GND
Vse 0.8 2.0 \
Vors CL=50pF 1.3 2.0 \Y;
Hi-Speed
VHsso 100 150 mV
Vhscm -50 500 mV
Hi-Speed
Vhsol -10.0 10 10\Y
VHsoH “H” 360 440 mV
VhsoL “L” -10.0 10 mv
VCHIRPJ Chirp J 700 1100 | mVv
VCHIRPK Chirp K -900 -500 | mVv
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 %
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4.7 (VIF=2.7 3.6V 1.6 2.0V)
ta (A) CL=50pF 40 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) (DMA Interface) Obus=0 30 ns @
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 70 ns @
tdis (CTRLH —Dreq) | DEND 70 ns
DREQ
ten (CTRL — Dreq) DREQ 20 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
ta tv ten tdis
A) (D) (Dend) DEND (CTRL) (V) Obus=0
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4.8 (VIF=2.7 3.6V 1.6 2.0V)
tsuw (A) CL=50pF 30 ns
tsur (A) 0 ns @
tsu (A - ALE) 10 ns @
thw (A) 0 ns @
thr (A) 30 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
trec (CTRL) (FIFO) 30 ns
trecr (CTRL) (REG) 12 ns
twr (CTRL) ( ) 30 ns
tsu (D) 20 ns
th (D) 0 ns
tsu (Dend) DEND 30 ns
th (Dend) DEND 0 ns
8 FIFO 30 ns
FIFO 16 FIFO 50 ns
tw (cycle)
84 ns
8/16 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 15 ns
thd (A) DMA 0 ns @
tw (RST) 100 ns @
tst (RST) 500 ns @
tsuw tsur tsu
thw thr th tw twr
tdwr trec trecr
tsud DMA thd DMA tst
(V.V] (D) (CTRL) (CTRL_B) (ALE) ALE
*1) DACKO_N 30ns DSTBO_N min
12ns
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4.9
RIW
CPU WRITE | 4911 [CPU ©
CPU READ |4.9.1.2. [CPU 0
CPU WRITE | 49.21. [CPU ©
CPU READ | 4922 [CPU 0
FIFO
IE =2 I/F DFORM |OBUS [R/W INDEX
CPU |CcPU 0 WRITE 49.1.1
CPU |CPU 0 READ 49.1.2.
CPU |CPU 0 WRITE 4.9.2.1.
CPU |CPU O READ 4922
DMA |CPU 2 | ACK+RD/WR 010 WRITE 4.9.3.1%1
DMA |CPU 2 | ACK+RD/WR 010 READ 4.9.3.2*1
DMA |SPLIT 1 | ACK+STB 110 1 WRITE 4.9.3.31
DMA |SPLIT 1 | ACK+STB 110 1 READ 4.9.3.4%1
DMA |SPLIT 1 | ACK+STB 110 0 WRITE 4.9.3.3*1
DMA |SPLIT 1 | ACK+STB 110 0 READ 4.9.3.5%1
DMA |cPU 1 000 WRITE 4.9.36
DMA |cPU 1 000 READ 4.9.3.7
DMA |SPLIT 2 [AcK 100 1 WRITE 4.9.3.8*1
DMA |SPLIT 2 [AcK 100 1 READ 4.9.3.9*1
DMA |SPLIT 2 [AcK 100 0 WRITE 4.9.3.8*1
DMA |SPLIT 2 [ACK 100 0 READ 4.9.3.10*1
DMA |CPU 3 [ACK 011 WRITE 4.9.3.11*1
DMA |CPU 3 |[AcCK 011 READ 4.9.3.12*1
DMA |CPU 1 000 WRITE 4.9.4.1
DMA |CcPU 1 000 READ 4942
DMA |CPU 2 [ ACK+RD/WR 010 WRITE 4.9.5.1%1
DMA |CPU 2 | ACK+RD/WR 010 READ 4.9.5.2*1
DMA |SPLIT 1 |ACK+STB 110 1 WRITE 4.9.5.3*1
DMA |SPLIT 1 |ACK+STB 110 1 READ 4.9.5.4*1
DMA |SPLIT 1 |ACK+STB 110 0 WRITE 4.9.5.3*1
DMA |SPLIT 1 |ACK+STB 110 0 READ 4.9.5.5%1
DMA |CcPU 1 000 WRITE 4.95.6
DMA |CPU 1 000 READ 4.95.7
DMA |SPLIT 2 [ACK 100 1 WRITE 4.9.5.8*1
DMA |SPLIT 2 [ACK 100 1 READ 4.9.5.9*1
DMA |SPLIT 2 |ACK 100 0 WRITE 4.9.5.8*1
DMA |SPLIT 2 [AcK 100 0 READ 4.9.5.10*1
DMA |cPUu 3 [AcK 011 WRITE 4.9.5.11*1
DMA |cPU 3 |[AcK 011 READ 4.9.5.12*1
DMA |cPU 1 000 WRITE 4.9.6.1
DMA |cPu 1 000 READ 4.9.6.2
*1)
*9)  I/F 3.4.3.2
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49.1 CPU
49.1.1 CPU Write
tsuw(A) thw(A)
A6-Al
CS N
- 1-4 \ /—\—
P tw(cycle)| 1-1 -~
tw(CTRL) trec(CTRL). trecr(CTRL)
WR1_N > >
WRO_N
- 1-2
_ tsu(D) _th(D)_ |
D15-DO
49.1.2 CPU Read

‘ ta(A) I

OETh

thr(A)

\ J

CS N \

[

1-4
P tw(cycle) 11
1-1
P twr(CTRL)  |trec(CTRL), trecr(CTRL)
RD_N 2
1-3 @ ‘tV(VA)O
| ta(CTRL-D ty(CTRL-D).
@ ten(CIRLD) <0iS(CTRL- 3@
} [[] W
D15-D0 NN /17
1-1  tw (cycle) trec(CTRL) FIFO
1-2 CS_.N WRI_N WRO_N
1-3 CS_.N RD_N
1-4 CS_N RD_.N WRON WRIN RD_N WRO_N
WRI_N CS_N 10ns
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49.2 CPU
49.2.1 CPU Write
tw (cycle) 2-1
tsu (A- ALE) | th (A - ALE) tsu (D) th (D)
-¢ <>l <>
AD6-AD1 /
D15-DO \‘ < >
@ tw (ALE) trec (ALE)
ALE 4
CS_N \ / \
2-4
tdwr (ALE - CTRL) tw (CTRL)
WRO_N
4922 CPU Read
tw (cycle) 2-1
@ @ < tdis (CTRL - D) @
tsu (A - ALE) | th (A - ALE)
AD6-AD1 /
D15-DO

ALE

CS N

RD_N

tw (ALE)

(CTRL - D)

ta (CTRL |

o\

2-4

@ tdwr (ALE - CTRL)

twr (CTRL)

2-3

2-1 tw (cycle)

trec(CTRL) FIFO

2-2 CS_.N WRI_N WRO_N

2-3 CS_.N RD_N

2-4 CS_N RD.N WRON WRIN RD_N WRO_N
WR1_N CS_N 10ns
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49.3 DMA
4.9.3.1 DMA Write CPU DFORM=010
tdis (CTRL - Dreq) .|, twh (Dreq) o
DREQi_N
(i:0,l) 3-1
@ten (CTRL - Dreq
DACKi_N
(i=0,1) \ / | I
3-8
tw (CTRL)‘
WR1_N -
WRO_N
3-2
_ tsu (D) “th (D)
D15-D0
tsu (Dend) Lh (DenQ
DENDi_N DENDiI *
(i=0,1)
4.9.3.2 DMA Read CPU DFORM=010
tdis (CTRL - Dreq)‘ twh (Dreq)
DREQi_ B = —
N (i=0,1) g4 \ *
ten (CTRL - Dreq)
DACKi_N
(i=0,1) / \ /—\—
3-8
twr (CTRL)
RD_N | \
3-3 ta (CTRL - D) @ tv (CTRL - D)@
@ - - .
ten (CTRL - D) lat—b» - p tdis (CTRL - D)
D15-D0 | WHIL\ [l A\
/sy W\ /1]
ta (CTRL - DendV) @ tv (CTRL - DendV) @
DENDi_N
(i=0,1) DENDi_N
3-9
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4933 DMA Write SPLIT DFORM=110 OBUS=1/0

@)

tdis (CTRL - Dreq) twh (Dreq)

-

;‘A

* ten (CTRL - Dreq)

-
-

DACKO_N \ / \
tw (CTRL) ‘

STRBO_N \

\ J

DREQO_N \
31

J
y

3-4
tsu (D) ‘th (D)‘
SD7-SD0O
tsu (Dend) th (DenQ
DENDO_N DENDO_N
4934 DMA Read SPLIT DFORM=110 OBUS=1

@ tdis (CTRL - Dreq)‘ twh (Dreq

-

DREQO_N \
31 ten (CTRL - Dreq)

DACKO_N / \ /—\—
twr (CTRL)‘

STRBO_N / \
34 ta (CTRL - D)@ tv (CTRL - D) @

» tdis (CTRL - D)

[

y
A

WY
A
WY

ten (CTRL - D)

T [/ WY
SD7-Sbo ___ Ji777y W /11
ta (CTRL - Dend) @ tv (CTRL - Dend).
@ten (CTRL - Dend) ; o this (CTRL - Dend)
T D/ T
DENDO_N T & DENDO_N H
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4,935 DMA Read SPLIT DFORM=110 OBUS=0
DMA @tdis CTRL - Dreq) twh (Dreq)‘

DREQO_N \ 88 \ *
3-1 ten (CTRL - Dreq)

DACKO_N _—284/—\ /—\—
twr (CTRL)

STRBO_N 28 gy \_
34 ©
@ td (DREQ - DV) |ta (CTRL - DV) tv (CTRL - DV)

[y
|

 J

SD7-SDO //
3-9 \
td (DREQ - DendV) | ta (CTRL - DendV) @ tv (CTRL - DendV) @
DENDO_N ( DENDO_N
3-9 \
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4.9.3.6 DMA Write CPU DFORM=000
‘@ tdis (CTRL - Dreq) | _ twh (Dreq) ‘ =
DREQi_N
(=0.1) 31 Len (CTRL - Dreq) ‘\—
tsud A) e thd (A} @
A6-Al
CS N \ /
3-7
tw (CTRL) |
WRO_N o
WR1_N
3-5
tsu (D)‘ | th (D
D15-DO
@‘tsu (DEND) _ | th (DEND).
DENDi _N DENDi_N
(i=0,1)
4.9.3.7 DMA Read CPU DFORM=000
‘@ tdis (CTRL - 321) i (Dreq)‘ _
DREQi_N
(i=0,1)
19) ten (CTRL - D
31 ta (A) @ Ogen ( reQL
- » \hr (A)
tsur (A) t— - »>
A6-Al
CS_N / \
37 — / \_
. twr (CTRL)‘
RD_N
24 vl -
@ (CTRL-D) @ @ tv (CTRL - D)
] ten (CTRL - D)|«—» - » tdis (CTRL - D
515.00 T IR 77 T 4 )
/iy 1\ /17
ta (CTRL - DendV) @ tv (CTRL - Dendv)@
DENDi _N -
(i=0,1) DENDi_N
3-9
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4.9.3.8 DMA Write SPLIT DFORM=100 OBUS=1/0
Ejis (CTRL - Dreq)@_ twh (Dreq) ' o
DREQi_N
(=0, 1)
31 ten (CTRL - Dreq)
tw (CTRL) ‘
DACKi_N \
(i=0,1)
tsu(D) | th (D)‘
SD7-SDO
‘tsu (Dend) th (Dend)
DENDi_N — —
(0. 1) DENDiI
4.9.3.9 DMA Read SPLIT DFORM=100 OBUS=1
tdis (CTRL - Dre
@ ! ( ;‘1)‘ twh (Dreq)' g
DREQi_N
(i=0, 1) \
3-1 ten (CTRL - Dreq)
- >
twr (CTRL)
DACKi_N
(i=0,1) \_
ta (CTRL - D)@ tv (CTRL - D)@
ten (CTRL - D) <t—» - »-tdis (CTRL - D)
SD7-SDO0 AN U AN
- iy W\ /17
ta (CTRL - Dend)@ lv (CIRL - Dend)‘ @
ten (CTRL - Dend) | «—m- . - \\\> tdis (CTRL - Dend)
DENDi_N \RARAY :
(=0, 1) Wiy DENDLN i
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4.9.3.10 DMA Read SPLIT DFORM=100 OBUS=0
DMA @tdis CTRL - Dreq) twh (Dreq)‘

DREQI_N ™\ 88—\ '{
(=0, 1) | L
3-1 ten (CTRL - Dreq)

[

| -

twr (CTRL)
P
DACKi_N
(i=0, 1) 28_/ \_
@ td (DREQ - DV) |ta (CTRL - DV)@ tv (CTRL - DV).
SD7-SDO //
3-9 \ ‘
td (DREQ - DendV) | ta (CTRL - DendV) @ tv (CTRL - DendV) @
DENDi_N — n : -\
o) // DENDI_N
3-9
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4.9.3.11 DMA Write CPU DFORM=011
tdis (CTRL - Dreq) — | _ twh (Dreq)I o
DREQI_N
i=0,1
(i=0,1) 31
ten (CTRL - Dreq
tw (CTRL)‘
DACKi_N - >
(i=0,1)
3_8 @ \—
_ tsu (D) “th (D)
D15-D0O
fsu (Dend) th (Denﬂ
DENDI_N DENDiI *
(i=0,1)
4.9.3.12 DMA Read CPU DFORM=011

@

tdis (CTRL - Dreq) twh (Dreq)

-l [
-

hes o\ i
P twr (CTRL) |
D 5 [N
3-8
@ E(CTRL - DV)@ tv (CTRL - D)

ten (CTRL - Dreq)

-l [y

y
y

ten (CTRL - D) l~¢—» - p- tdis (CTRL - D)
D15-DO ARLANY [/ 1\
U117 A\ [l/
ta (CTRL - DendV) @ tv (CTRL - DendV) @

—P |

DENDi_N
(i=0,1) DENDiI_N

3-9
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3-1 DREQi_N(G=0 1) DMA DREQi_N
twh (Dreq) ten(CTRL-Dreq)

3-2 DACKi_N WR1_N WRO_N

3-3 DACKi_N RD_N

3-4 DACKO DSTRBO_N

3-5 CS_N WRON WRIN

3-6 CS_N RD_N

3-7 CSN RD.N WRON WRIN RD_N WRO_N
WRI_N CS_N 10ns

3-8 DACKi_N RD_.N WRO_N WRI_N
RD_N WRO_N WRI1_N DACK

10ns

3-9 ”(23) td(DREQ-DV)” DEND ”(24)
td(DREQ-DendV)”
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49.4 DMA
4941 DMA Write CPU DFORM=000
@ tdi‘s (CTRL - Dreq)‘ twh (Dreq) (20
DREQi_N
(i=0,1) ten (CTRL-Dreq) -
35
@tsu‘ (A‘A;E}Ltl (A- ALE)<> tsu (D) | =(‘D)
AD6-AD1 / | j S
D15-DO0
tw (AL trec (ALE)
" <A ’4—7_\—
CS N / \
4-3
@tdwr (ALE-CTRL) | tw (CTRL) .
WR1_N
WRO_N 4-1
tsu (DEND)_ | th (DEND)
DENDi_N DENDi N
(i=0,1) =
49.4.2 DMA Read CPU DFORM=000
@tdis (CTRL
DREQi_
N (i=0,1) \
tsu (A- ALE) th (A- A <
> V <«» tv/(CTRL-D)
AB-AL/ >>>>>> / \ 77 W/
D15-A0 / NN /11 \
W (ALE) ten (CTRL - D)@
ALE ta (CTRL - D)@
CS.N _/_\ [\ trec (ALE)
43 —
@ -« wr (CTRL) (42
tdwr (ALE - CTRL) |
RON
4_'2 ta (CTRL - Dendv)@ tv (CTRL - Dendv)@
DENDi _N
(i=0,1) 1( DENDi_N
4-4
4-1 CS_N WRON WRIN
4-2 CS_N RD_N
4-3 CS_N RD_N WRON WRIN RD_N WRO_N
WRI1_N CS_N 10ns
4-4: DEND ”(24) td(DREQ-DendV)”
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495 DMA
49.5.1 DMA Wrie CPU DFORM=010
@tdis (CTRL - Dreq) ._.
< tdis (CPRL @
<l
DREQI_N )2 Pred)
(i=0,1) (
DACKi_N
(i=0,1) \ )2
58 tw (cycle)@
-
tw (CTRL_B)|trec (CTRL_B
WR1_N W SN - ) N
WRO_N
T 51 \_/ W
th
ts‘i(Dlg(D__)
D15-D0 DO H p1 - Dp2 ) { Drai
@ tsu (Dend)|th (Dend
DENDi_N )
(i=0,1) /X
495.2 DMA Read CPU DFORM=010
@tdis (CTRL - Dreq)
||
DREQi_N E—
(i=0,1) (
DACKi_N
(i=0,1) \ 22 /
5-8 tw (cycle) @
tw (CTRL_B)|trec (CTRL_B)
RD_N (( \
5-2
D15-DO { D1 ) ) (D”'1> ( Dn )@
é ta (CTRL - DendV) tv (CTRL - DendV)
DENDi _N N
(i=0,1) ((
5-6
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4.95.3 DMA Wrie SPLIT DFORM=110 OBUS=1/0
@tdls (CTRL - Dreq)
tdls (CTRLH - Dreq)
DREQO_N \ 22
DACKO_N \ /
tw (cycle).
tw (CTRL_B) |trec (CTRL
DSTRBO_N ((
tsu (D)| th (D)'
SD7-SDO DO H D1 )—( D2 ) 88 { D
5)tsu (Dend)|th (Dend)
DENDO_N //
495.4 DMA Read SPLIT DFORM=110 OBUS=1
@tdis (CTRL - Dreq)
-
DREQO_N \ 22
DACKO_N \ 28 /
t\N(CyC|e).
tw (CTRL_B
( _B)|trec (CTRL_| “
STRBO_N \ /
53 (3) —
ta (CTRL-D) |tv(CTRL - D)@
SD7-SDO PL DO { b1} 82 {pn-1}+— bn )
ta (CTRL - Dend) | »- =tV(=CTRend)
DENDO N /) v
- ( | —
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4955 DMA Read SPLIT DFORM=110 OBUS=0
@ tdis (CTRL - Dreq)
DREQO_N
DACKO_N _\ /
@ tw (cycle) (47
tw (CTRL_B) trec (CTRL_B)‘
STRBO_N ’ HL (( \
@
td (DREQ - DV)~1ta|(CTRL - DV) |tv (CTRL - DV)
SD7-SDO DO D1 // Dn-1 X Dn X
_6 \\
id (D‘REQ - DendV) ta (CTRL - DendV @ tv (CTRL - DendV)
DENDO_N ((
56 ——
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4956 DMA Write DFORM=000
@ tdis (CTRL - Dreq)
-
tdis (CTRLH - Dreq)

. -

DREQi N 22

(|=O,1) \

tsud (A) thd (A)
e

 — x

WRO_N

CS N \

5-7

N

[\

@,

(CTRL_B)

tw (cycle).
trec (STRL_ )

\

\/

&5

WR1_N
5-4 tsu (D) | th (p)
D15-D0 DO H p1 —{ D2 ) 88 { D
tsu (DEND) | th (DEND)
DENDi _N ) A—
(i=0,1) //
4957 DMA Read DFORM=000
tdis (CTRL - Dreq) @
||
DREQi_N 2)
(i=0,1) (
@ tsurAA)‘_thr (Al @
e
O
CS_N _\ /_\ / 8) \ I\ /
5-7
tw (cycle)
W (CTRL_B)| | trec (CTRL B)
RD_N B i (( \
°5 ta (AL ) |tv (A)@
O gh
ta (CTRU-D) | [tV LCTRL-D)@
i o) e U aree
D15-D0O DO \ D1 / (( \Dn 1/ \ Dn /
DENDI_N ta ((iTRL - DendV < L\/_@TRL - DendV)
(i=0,1) ((
5-6
Rev.1.01  2007.8.28 page 127 of 134 ENESAS




M66596FP/WG/UG

4958 DMA Wrie SPLIT DFORM=100 OBUS=1/0
@ tdis (CTRL - Dreq)

tdis (CTRLH) - Dreq)

DREQi_N 2 "

(i=0, 1)
tw (cycle)'

tw (CTRL_B) trec (CTRL_
-

DACKi_N \ /

(i=0, 1)
tsu (D)| th (D) ‘

!

—_

sor.sp0————{ 00}~ o1 {02 }——| ,/—D
tsu (Dend)|th (Dend)
N [~

DENDi_N //

(i=0, 1) \

495.9 DMA Read SPLIT DFORM=100 OBUS=1

@ tdis (CTRL - Dreq)

DREQi_N 2

(i=0, 1) (

tw (cycle)’
O (CTRL
e U —
ta (CTRL@-D) <« V(CTRL - D)@

SD7-SDO \ DO { D1 } (( (D”'1> ( Dn @
@ ta (CTRL - Dend) |tv (CTRL - DendV)
DENDI_N v ) — 0T
(i=0, 1) ( S—
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4.95.10 DMA Read SPLIT DFORM=100 OBUS=0

@tdis (CTRL - Dreq)
-

DREQi_N~—
(i=0, 1) \
tw (cycle) 47
e
tw{CTRL_B) trec (CTRL_B)
e B \
DACKi_N
(i=0, 1) (( \ /

td (DREQ - DV) ta (CTRL - DV) tv (CTRL - DV)
-t > [ [

SD7-SDO DO * D1 * 22:)( b1 Y bn

5-6 \

Ld (DREQ - DendV) @ta (CTRL - DendV @ tv (CTRL - DendV)

e ' U
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49511 DMA Wrie CPU DFORM=011
@ tdis (CTRL - Dreq)
‘tdis (CTRLH - Dreq)
DREQi_N 22 B
(i=0,1) \
tw (cycle).
-
tw (CTRL_B)|trec (CTRL
DACKi_N ( -B) - ) \
(i=0,1) \ / 8(
tsu (D) | th (D).
D15-D0 DO D1}~ D2 ) 88 { Dai
tsu (Dend)| th (Dend) (46
. [~
DENDi_N )
(i=0,1) //
495.12 DMA Read CPU DFORM=011
@tdis (CTRL - Dreq)
P
DREQi_N 22
(i=0,1) \
tw (CTRL_B)
DACKi_N \
(i=0,1) 8( \
D15-DO ()() Dn-1> ( Dn )
ta (CTRL - DendV) tv (CTRL - DendV)
DENDi _N \
(i=0,1) 8(
5-6
5-1: DACKi_NG=0 1) WRO_N WRI1_N
5-2: DACKi_ N RD_N
5-3: DACKO DSTRBO_N
5-4: CS_N WRO_N WRIN
55 CS_N RD N
56: ”(23) td(DREQ-DV)” DEND ”(24)
td(DREQ-DendV)”
5-7: CS_N RD_ N WRON WR1N RD_N WRO_N
WR1_N CS_N 10ns
5-8: DACKi_N ( ) RD_.N WRON WR1N
RD_N WRO_N WR1_N DACK ( )
10ns
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49.6 DMA
49.6.1 DMA Wrie CPU DFORM=000
@ tdis (CTRL - Dreq)
RO N 28 tdis (CTRLH - Dreq)
(i=0, 1)
tsu é ALE) i (- ALE) @ (43)15u @), th (D)(*4)
e o e —
tw(cycle)
ALE ‘ﬁ / q 224/—\
N\ [\ [\ /
tdhwr (ALE_CTRL)
CTRL_B) trec (CTRL_ B '
WRO_N
WRIN g1 (45)
tsu (DEND) | th (DEND)
DENDi_N / X
(i=0, 1) (
4.9.6.2 DMA Read CPU DFORM=000
@ tdis (CTRL - Dreq)
DREQi_N 22 <—77
(i=0, 1)
@ ALE)th (A ALE)@ @ta(CTR'— D) v (CTRL- D)@
sosso1r (&) jy_< o DWFQU (on
tw (AL=E) -l tw (cycle) o
o \ [\ [ /
CTR%dB;r i CLEIC_)(@L 5;
RD_N . (( /
. @ ta (CTRL - DendV) |4y (c R,_“_ Dendv)@
(i=0, 1) * ((
6-4
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6-1 CS_N WRO_N WRI_N

6-2 CS_N RD_N

6-3 CS_N RD_N WRO_N WR1_N RD_N WRO_N
WRI1_N CS_N 10ns

6-4: DEND ”(24) td(DREQ-DendV)”
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4.10
twh (INT)
P
INT_N \
@td CTRL - INT)
P
CS_N
WRO_N WR1_N \
7-1
7-1 CS_N WRO_N WRI1_N "L")
411
tw (RST)
RST_N
tst (RST)
P
CS_N
WRO_N WR1_N /
8-1
81 CS.N WRON WRIN "L")
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1.5V (VDD,AFEA15V,AFED15V) 3.3V

(AFEA33V,AFED33V)

(VIF:3.3V

4.12
1.8V)
6))
(@ 1.5V 3.3V /IO
®) 1.5V 3.3V /10
1.5V 3.3V /10
[0V 1.5V
3.3V 10
2
(@ 1.5V 3.3V /IO
) 3.3V /10 1.5V
3.3V /10 1.5V
[oV 1.5V
3.3V 10
Ops 500pus
4
g 0.6V
0.3V
ov 0.6V
(1.5v :0V-1.5V

4.1
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Rev.
0.51 '04/1/29 -
0.70 ‘04/3/30 WG
4
51 tdis (CTRLH —Dreq)
58 3.8.35
59 3.8.3.7
61 3.8.3.10 3.9
63 3.8.4.1,3.84.2
64 3.8.5.1,3.8.5.2
65-71 3.85.3 3.8.5.12,3.8.6.1,3.8.6.2 5.6
0.80 ‘04/5/18
1 1.1 M66592
1 1.2.1
1 1.2.2
1 1.2.3 M66592
1 1.2.3
2 1.27 128 129
2 1.2.10
3 1.1
4 1.1
8 1.6
10 1.7.6
11 1.7.7
12 2 3
15 2.2 BRDYM PCSE INBUFM
20 24 *3
21 241 (b)
32 274 Host Peripheral
32 2.7.5 Host
36 29.1 INTSTS1
41 2.13DIR
43 2.14 PIPESPLT
44 - 47 (2.14 PIPECFG PIPEBUF PIPEMAXP PIPEXCTR
47 PIPEXCTR INBUFM
48 3
95 4.1 M66596WG
96 97 (43,44 Icc(A) lcc(S)
98 45.1 Rpu Rpd
99 24
104 107 4832 4837 48312 39
110
112 4.8.4.2 4-4
113 4.85.1 5-8
123 4.85.2 5-6 5-8
116 4.8.5.6
116 4.8.5.7 5-6 5-7
119 4.8.5.12 5-6
120 4.8.6.2 6-4

(1/5)




Rev.

1.00

‘04/12/28

4 1.2 WG
9 ;1.6 Scadule_Ctrl - Schedule_Ctrl Prctl_ Eng - Prtcl_Eng
18 ; FSRPC
19 ; 3.22 - 3.23
20 ;2.3.3 FSRPC
2.5
21 ; 3)
22 (@ (b)
(c) 1
1 2.4.2 Host Controller
27 ; 6)
28 ; 9) DCP
33 ;2.7.6  SACKE - SIGNE
44 ; 10)
46 ; 4) a,b 100ns
47 ; 6-0
49 ; 12), 13), 15), 17)
; 14)
50 ;3.1 3.2
52,53 ;3.3 3.4
55 ;3.1.74 VBUS
RESUME Peripheral Controller
3.1.75 VBUS RESUME
Peripheral Controller
3.1.7.6
56 ;3.1.7.7
57 ;3.1.81 (3) ”?PLLC=1""
58 ;3.1.83 (1) 0x00 - OX7E
59 ;3.1.84 (7) -
3.1.85 (2) VBUS
XCK=1(S/W)”~ 3.9
60 ;3185 (2) VBUS
7*XCK=1(S/W)*~ 3.10
61 ; SOFR SOFRM
; DTCH
64,65 ;3.2.2
3.2.3 - Peripheral Controller
??PID=BUF>~
3.9 BFRE=0 DBLB=1 4 1)
; Zero-Length
67 ;3.2.4.1
SETUP
3.2.4.2 (2)(d)

(215)




Rev.

70 ;3.25 (1) (b)
71,72 ;3.2.9 3.2.10 3.2.11
3.2.12
74 ;3.3.3 Host Controller ”*"MAXP=0~"
75 ;3.34 (1) Host Controller H/W PID
(2)Peripheral Controller H/W PID
76 ;3.3.6
3.3.7 NAK
78 ;3.4.11
79 ; 3.4.14 N :
3.4.1.4 ACLRM
88 ; 3.6.1.2 Zero-Length
; 3.6.1.3
99,100 ;4.3 lcc(A) 60mA - 40mA 4.4 Icc(A) 60mA - 40mA
101 ;4.5
102 ;4.6.1  Rpu -
103,104 ;4.7,4.8
111 ;4.9.3.7  twr(CTRL)
123 ; 5-1~5-8
1.01 ‘07/8/28 M66596UG
4 ;1.2 UG
13 : ,
18 ;SYSCFG 0 3.14 5316
(2.3) |13 *2) 3.1.4-53.1.7.7
26 ; FIFO (“CURPIPE” )
(2.6)
27 ;C/IDXFIFO 14 Function 0:
(2.6) -
;C/DXFIFO 12 3)
31 JINTENB1 PCSE S/W T"0”
34 ; , SOF — SOF_N
(2.8)
35 ;INTSTSO VALID USB "-"0”
(2.9) ;JINTSTSO *3) VBSTS—VBINT
36 ;INTSTS1 BCHG,DTCH H/W "R*—>"W" ,
(29 |[3.2.2
DTCH,SIGN,SACK SIW "W*—"W(0)"
40 ; *1), *2)
(2.11)
44 ;DCPCTR *7) SQCLR PIPEXCTR SQSET
45 ;PIPESEL 0-2 *2)
(2.14)
46 ;PIPECFG *4) DBLB
(2.14)
47 ; PIPEMAXP 6 S/WUSB "1(0)“—>"1(1)"
(2.14) ;PIPEMAXP *9) “0x00”
48 :PIPEPERI IFIS ATV
(2.14)
48 2,141 IFIS ,2.14.2 1ITV
(2.14)
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Rev.

54
(3.1.5)

( 3.1) REFIN- REFRIN

54
(3.1.6)

( 3.2) PCUT(bit2)— PCUT(bitl)

55
(3.1.7.1)

3.3 PLLCX" —»"1"

56
(3.1.7.2)

;3.4 PLLC"X" —»"1”

57
(3.1.7.3)

. 3.5 DREQA DREQO_N DREQ1_N
DREQA DREQO_N DREQ1_N

58
(3.1.7.4)

;RESUME

58
(3.1.7.5)

; VBUS RESUME

59
(3.1.7.6)

; (ATCKM=1)

60
(3.1.8)

;3.1.8.1.
;3.1.8.2

63
(3.1.8.5)

'SIW

63
(3.1.8.6)

:3)

64
( 3.11)

"2.5ms( )" "2.5ms"

65
( 3.12)

312 (
)

65
( 3.12)

: “RCKE(H/W)"—>"RCKE(S/W)" ,” PLLC(H/W)"—"PLLC(S/W)

"SCKE(H/W)" —"SCKE(S/W)"

67
( 3.8)

JINT_N

69
(3.2.2)

;3.2.2

69
(3.2.3)

o IN Zero-Length BRDY

72
(3.2.4.2)

(2 (b)

75
(3.2.7)

,CTSQ INTSTSO CTRT="1" INTSTSO

77
(3.2.12)

;DTCH

79
(3.3.3)

:(3),(4) MXPS="0" "MXPS=0"

80
(3.3.4)

;(1) Host Controller H/W PID (a) NAK

(

)

85
(3.4.1.4)

:ACLRM FIFO
(TN-ASP-A019A/J)

88
(3.4.2.5)

95
(3.6.2.3)

@ @

96
3.7

"MXPS=0"

103

(415)
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(3.11.2)

105
(4.2)

M66596UG

110
(4.7)

DREQ

30ns—20ns

134
(4.12)
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