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= periph. cE3

52

53 void TD _Init(void) // Called once at startup

54 =A{

Sl CPUCS = ((CPUCS & ~bmCLESPD) | bmCLESPDIL) ;

56 /7 CPUCS = 0x10; // CLKSPD[1:0]=10, operation, output CLEOUT
57 IFCONFIG = 0x43; // external clock source, IFCLE Tri-state, synchronous slave FIFOQ mode
58

59 DINFLAGSAR = (- // FLAGA - EP2 Emtpy flag

60 SYNCDELAY ; v A H e e L 4 s
61 PINFLAGSCD = 0xE0; // FLAGD - EP6 FULL flag {EFEEL BARIBERES, RER
62

63 SYNCDELAY ;

64 DORTACFG |= 0=80;

65

€6 EP4CFG = 0=0Z; //clear the walid bits on ep4 and epfd

67 SYNCDELAY ;

68 EPECFG = (O=UZ;

€9 R —

70 EP2CFG = 0Oxn0; // OUT,"Slz—bytes, Efjlbulkl

" SYNCDELAY ; B R B INFIOUTH A2
12 EPGCFG = U=ED; /512—bytes, 4%, bulk

73

74

75 SYNCDELAY ;

76 FIFORESET = 0x80; // activate NAE-ALL to avolid race conditions

77 SYNCDELAY; // see TEM section 15.14

78 FIFORESET = 0=02; // reset, FIFO 2

79 SYNCDELAY; //

80 FIFORESET = 0xz04; // reset, FIFO 4

81 SYNCDELRY; //

82 FIFORESET = (Oz0&; // reset, FIFO 6

83 SYNCDELAY; //

84 FIFORESET = 0=08; // reset, FIFO 8

85 SYNCDELAY; //

86 FIFORESET = (x00; // deactivate NAK-ALL

87

88

89 // handle the case where we were already in AUTO mode...

90 // ...for example: back to back firmware downloads...

91 SYNCDELAY; //

92 EP2FIFOCFG = 0x00; // AUTCOUT=0, WORDWIDE=0

93 // core needs to see AUTOOUT=0 to AUTOOUT=1 switch to arm endp's

94 SYNCDELAY; //

95 EP2FIFOCFG = 0xl11; // AUTOOUT=1, WORDWIDE=1

96 SYNCDELAY; //

97 EPGFIFOCFG = (0x0%; // AUTOIN=1, ZEROLENIN=0, WORDWIDE=1

98 SYNCDELAY ;

99 -}

Bk R REIX LS, KERBEET, KERAFTERNT, RESEFHRIRENN S E48MHzZ, , K5
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>cy7c68013a, INJUAH 2D

flag_a NEP2MEF, HWHiRZTHREES, NERNRRT, HRERAHIEER, ARNRRIEHERT
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Figure 9-1. Slave FIFOs’ Role in the EZ-USB System
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=t 4 Eiel
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= fw.ohj 2018/5/10 21:55  OBJ 30t

[55] Hex2bix.exe 2012/6/7 14:06 IFEERE

"% periph.obj 2018/5/10 21:55  OBJ 3§

[ usb 2018/5/10 21:55  3of%

¢ usb.build_log.htm 2018/5/10 21:55 Chrome HTML D...
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[ usbinp Lol 2018/5/10 21:55 8/5/10 21:55  LNP 378

=. slavelI B F

WE L B E TS IR A4 B #RAE Firmware SCH

e

Fuh

2 KB
56 KB
40 KB
59 KB

120 KB

2 KB

7 KB

2 KB

1KB



Figure 9-12. Timing Example: Synchronous FIFO Writes, Waveform 1
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Table 9-2. FIFO Selection via FIFOADRJ[1:0]

FIFOADR[1:0] Selected FIFO
00 EP2
01 EP4
10 EP6
1 EP8

WRIGTEZffo RN (MMHIFFIREMR) , AT E#RME, XAMRFRER, BERKswrE S H e L
T, ERFDE 5slwrxtFt.
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Figure 9-17. Timing: Synchronous FIFO Reads, Waveform 1
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)LE: begin
if(flag_a == 1
state_n
end
else if(fla 1’ bl) begin
state_n :
end
else begin
state_n = state_c;
end
end
READ:begin
if(flag_a
state_:
end
else begin
state_n = state_c;
end
end
WRITE: begin
if (flag_d "b0) begin
state
end
else begin
state_n = state_c;
end
end
default:begin
state_n = IDLE:
end
endcase

HAERBMOEH T HAERT, BCEFFNEMAE T, XEMAFEHENR T
AYREFHMARTARE TR IR



test usb » doc »|CyConscle

£ ERHRE =3 o
=% CyConsole.chm 2011/10/18 12:03 $RER) HTML ... 280 KB
#r CyConsole.exe 2011/10/18 12:03 WHRER 953 KB
[SycerEstEpar 2011/10/18 12:03  Foxit Reader PD... 1,354 KB
7 Cypress USE Console — =
e Oetion Helo

|% E @ EI Selected Script: b % G} ?’

Select Device

| |JSB Address I Device Name I Mame in ‘Windows Device Mar [from inf] I

= EZ-USB Interface — X

Device | =] [ cesr | Loatbeon | sEcPROM| Seect mon |

Get Dev | Get Conf | Get Pipes | Ge‘lStringsl Downloadl Re-Load | LgEEPF{OMl UF{BS‘:a‘tl HOLD | RUN |

vend Reg | Req 0400 Value [040000 Index 040000 Length [0 Dir |0 OUT ~| Hex Bytes |CO B4 04 81 00 01 00 ~|

lzo Trans | Pipel ;I Length |123 Packet Size I Packetz I
Bulk Trans | F‘ipel LI Length |E4 Hex Bytes |5 LI

R.Ee‘tPipel Abart Fips | File Trans.. | Fipe | ;l

Sat IFace | |nterface|l] AltSetting ||]

TH% H 5 Ksignal tap KIiERE R

FR-KES2NFHHIE, 0-255, ERusbiififolt —IURKIZ166LHI, MBlR2M 7. KRR ETTN, REH
REF/TH, RREFLRFTEWMENT

assign usb_data (state_c[2] == 1’bl) ? {cnt,|8




trigger: 2018/05/10 22:52.05 #0 Lock mode: | o7 Allow all changes
Node Data Enable | Trigger Enable | Trigger Conditions
Type | Alias Name 61 61 1[~| Basic AND ~
X flag_a =
X flag_d =
J* sloe 2
5 slrd =
5 o o
| = - fifo_addr]1..0] xh
= #-usb_data[15..0] Xxxxh
J* uskiusbk_instlemd_flag =
= #-ysbrusb_instjemd_data[15..0] HHXxh
3‘ F-usbiusk_inst|cnt[7..0] ¥xh
3‘ F-usbiusb_inst|state_c[2..0] ®h
3‘ #-usbiusk_instjcnto[3..0] MO XKD
log: Trig (@ 2018/05/11 20:14:32 [0:0:1.3 elapsed)
Type | Alias Mame -256 -128 0 128 256 384 512
B flag_a :
s flag_d | I
j sloe |
(o [ s s
» shwr | J
i fifo_addr{1..0] '
j usbrusb_instjcmd_flag !
e - usbuusb_inst|cmd_data[15..0] FEFFh ]
= - usbusb_instjent[7..0] 0ch S
k usbusb_inst|state_c[2..0] 1h | 4h [
k - usb:usb_inst|cnt0[9..0] H
22 AY
IR EE: Y ONE]
log: Trig @ 2018/05/11 20:14:32 (0:0:1.3 elapsed) clic e bar
Type| Alias Name R f.1 1 3 3 4 G 3 7 3 Pow e 1@ 1@ 15 g
» flag_a
> flag_d I |
e sloe
Y slrd
N slwr
| & - fifo_addr(1..0] 2h
iﬁ 'usb_data[‘lﬁ O] FFFFh 0000h 4 01000 4 0200h 4 0300h A 0400h A O500h 4 0600h 4 0700h 4 0800h A 0800h A 0AOOh 4 0BOOh 4 0COOh 4 0DOOh 4 OEOOh A OFOOh i
*‘ usbiusb_instjcmd_flag
3 [ usb:usb_instjcmd_data[15..0] FFFFh 0000h /4, 0100h 4 _0200h / 0300h / 0400h / 0500h / 0600h / 0700h /,_0800h /,_0900h / oAococh / 0Booh /4 oCooh /4 0Dooh /4 0Eooh J 0Fooh j} 1t
=3 - usbrush_inst|ent]7_0] ooh 01h _f_o2h 4_o3h i 04n 05h o6n J{_o7n J_oan J{ oan [ oan W_0oBh #_oCh #_oDh i oFh % oFn J_ -
= usbrusb_inst|state_c[2..0] 1h ! ah
=

[+

“uskbusb_inst|cnto[9..0]

[ ]

JEHERMBECRE, ERRAElag AR, sweF—REME, BURRALTNE, BEHHflag dAkn, &
AEWT, XNfifoMaFZEHNERET (BABKEHT, MERATTRE, SFREERE, RKIE~)



i W S R E S e (s e Ep |

Alias Name 1241 242 243 244 245 246 247 248 248 250 251 252 253 254 255 256 257 258 259
flag_a
flag_d |
sloe
slrd
slwr = ,—
- fifo_addr{1 0] | 2h
- usb_data[15..0] {_F100h ¥ F200h }_F300h /i F400h _Fsooh /i Fs00h i F700h J_Feooh ;i Foooh i FAooh i FBdoh i FCooh J¥_FDooh f_FEooh /i FFooh I oocon by
usb:usb_instlemd flag
[ usb:usb_inst|crmd_data[15..0] F100h # F200h # F300h 4 F400h 4 F500h 4 FGO0Oh A F700h 4 Fsooh 4 Foooh # FAcoh ) FBdoh A FCooh 4 FDooh 4 FEooh A _FFooh 4 0oooh
usb:usb_inst|cnt{7..0] F1h Fzh E3h Fah Fsh F&h F7h Fah Foh FAR Fl FCh FDh FEh FEh ogh 01h
usb:usb_inst|state_c[2..0] 4h b4
#-usbrusb_inst|cnt0[2..0] Q

PCi 2 32 B 1 88 Z2 71 — 2, FoAusbR166LKIAN, W LLE H#:5Z 2 H B3 K &£ 0000-00FF

ER: pcE S HIEE AT B GBS IR F AT

#r EZ-USB Interface

Device |EZ-USB =] [ car | Losdbon | sEEPROM | Setect Mon |

GuDev | GerCon | GetPies | Gevsungs | Downcsd | Feowd | oEEPmoM| R sm |

HOLD|

RUN

Vend Reg H.cqll]:ﬂ] Value [0x0000 index [020000 Lengin [D

Dir [0 OUT »| Hex Bytes [CO B4 04 8100 01 00 ~|

|_E-._-._ F\pa| 1 ;' Length |12|12 Packst Size | Packets |
(Bt | Pof (2 Endpoint 6IN | lenuthllﬁlz
Resst Pige | AbortPie | FieTaes | Ppe [2 Endpoint 6 IN

Set IFace hlerfaceln_ AlkSetiing Il.'l_

Hex Bytes |5

=

=l

Buffer Conte

0000 wlm a.1| 00 04 00 05 00 0€ 90 07
0010 00 08 00 0AUJ OF 00 OC 00 OD 00 OE 00 OF
0020 00 10 00 11 00 12 00 13 00 14 00 15 00 1€ 00 17
0030 00 18 00 1§ 00 1A 00 1B 00 1C 00 1D 90 1E 00 IF
0040 00 20 00 21 00 22 00 23 00 24 00 35 00 26 00 27
0050 00 28 00 2% 00 2A 00 2B 00 2C 00 2D 40 2E 00 2F
00&0d 00 30 00 31 00 32 00 33 00 34 00 35 00 3& 00 37
0070 00 38 00 3% 00 3A 00 38 00 3C 00 3D 40 32 00 3F
0080 00 40 00 41 00 42 00 43 00 44 00 45 00 4€ 00 47
00%0 00 48 00 45 00 4A 00 4B 00 4C 00 4D 00 4E 00 4F
OOAOD 00 S0 00 51 00 52 00 53 00 54 00 55 00 56 00 &7
QO0BO 00 B8 00 5% 00 SA 00 BB 00 BC 00 ED 00 BE 00 EF
00CO 00 €0 00 €1 00 €2 00 €3 00 €4 00 €5 00 €6 00 €7
00D0 00 €8 00 €5 00 €A 00 €B 00 €C 00 €D 00 €2 00 &F
O0E0 00 70 0O 71 OO0 72 00 73 00 74 00 78 00 T&.00 77




= EZ-USB Interface -

Device |EZ-USB | [y clesr | Losamon | 5EEPROM| Sekect on |
Get Dev | Get Conf | Get Pipes | Get Strings | Download | Re-Load | Lg EEPF{OMl URE Stat | HOLD | RUN |
Vend Rea | Req [0x00 Value [0x0000 index [0x0000 Length [0 Dir [0 OUT v | HexBytes [CO B4 04 81 00 01 00 ~|

|so Trans | Pipe «| Length |128 Packet Size Packets
e | = | | |

Bulk Trans | Fipe |2: Endpoint & IN LI Length |512 Hex Bytes |5

=

HEEtPipel Abort Fipe | File Trans.. | Pipe |2; Endpoint 6 IN ;l

Set IFace | Interfacelﬂ_ AltSetting Il]_

0100 OO0 S50 00 21 00 22 00 23 00 24 00 55 00 8€ 00 27
0110 OO0 52 00 85 00 2R 00 2B 00 2C 00 2D 00 SE 00 BF
0120 OO0 50 00 51 00 52 00 33 00 54 00 55 00 9€ 00 37
0120 00 52 00 55 00 SR 00 5B 00 3C 00 5D 00 SE 00 SF
iDl4D 00 RO OO RL1 OO A2 00 A3 00 A4 00 RS 00 Re OO0 A7
0150 00 2 00 A5 00 AR 00 RB 00 ARC OO0 ARD OO0 RE 00 RF
0l€d 00 BO 00 Bl 00 B2 00 B2 00 B4 00 BS 00 BE 00 B7Y
0170 00 B2 00 BS 00 BAR 00 BB 00 BC 00 BD 00 BE 00 BF
0180 00 CO OO0 C1 OO0 C2 00 C3 00 C4 00 C5 00 Ce& 00 C7
0l%0 00 C2 00 C% 00 CR 00 CB 00 CC 00 CD 00 CE 00 CF
0lR0 OO0 DO OO0 D1 OO0 D2 00 D3 00 D4 OO0 D5 OO0 D& OO0 D7
0lB0 00 D8 00 DS 00 DA OO0 DB OO0 DC OO0 DD OQ0 DE 00 DF
01Co 00 EO 00 E1 00 EZ2 00 E3 00 E4 00 E5 00 E& 00 E7
0lD0 00 E8 00 ES 00 ER 00 EB 00 EC 00 ED 00 EE 00 EF
0lE0 00 FO 00 F1 00 F2 00 F3 00 F4 00 F5 00 F& 00 F7

OlF0 00 F28 00 FS 00 FA 0O FB 00 Fq 0d FD FD FE ED FFI

~~B R F L~~~
THERE WS T

trigger: 2018/05/10 22:52:05 #0 Lock mode: | T allow all changes - |
Node Data Enable | Trigger Enable | Trigger Conditions
Type | Alias Name &1 61 1}~ Basic AND T
| flag a #
| flag_d #
5 sloe £
5 o o
B shwr £
| - fifo_addr[1..0] h
= #-usb_data[15..0] 30KKh
*, usbiusb_inst|crnd_flag B
= - usbrusk_instjemd_data[15.0] 300Ch
3\ F-usb:usb_inst|cnt[7..0] Hh
3\ F-usbiusk_inst|state_c[2..0] Hh
& - usbrusk_inst|cnto[2..0] JOOOCOOOOCE

PCA IR FIEZ1-->2-->3 P B,, FTLAFE HIATKIZ T 12 34 56 78 X475




= EZ-USB Interface — *

Device |EZ-USB | [y clesr | Losamon | 5EEPROM| Sekect on |

Get Dev | Get Conf | Get Fipes. | Ge‘tS“trirgsl D&wnbadl Re-Load | LgEEPF{OMl UHBS‘ta‘tl HOLD: | RUMN |

Vend Rea | Req [0x00 Value [0x0000 index [0x0000 Length [0 Dir [0 OUT v | HexBytes [CO B4 04 81 00 01 00 ~|

Iz0 Trans | Pipel LI Length |128 Packet Size I @ckets I

L=

| =

Piok |0: Endpoint 20UT  ~| L}ngth 4 Hex Btes |12345678 |

Reset F'ipel Abort Fipe | File Trans.. | Pipe |l]: Endpoint 2 OUT ;l

Set IFace | Interfacelﬂ_ AltSetting Il]_

Bulk OUT Transfer
Bulk OUT success.
Buffer Contents

oooo 2 34 56 78

log: Trig @ 2018/05/11 20:39:41 (0:0:7.4 elapsed) | click to insert time bar
Type | Alias Name -4 # + 4 9 1 3 3 4 F § 7
P flag_s : |
4 tlag_d
o sloe J
i slrd I
s shwr
& Bl-fifo_addr[1..0] 2h oh
E #-usb_data[15..0] FFFFh 3412h 7856h
*’ usbiusb_inft|cmd fl I
= usbusb_mﬂicm\:l_dala[‘!S.O] | FFFFh 3a12h |__zesen
usbrusb_inst|en 70 oah
usbusb_inst|state_c[2..0] 1h 2h
usbusb_inst|cnt0[9..0] o 1 2

ERXERRTE T emd_flaghhEES5H, RAcmd_flaghm i ffiemd_datafi $dE 4 =B 2, Hitkpeki%
R HHE -



Figure 7. Writing 16-bit Words and Reading 8-bit Words

This figure shows an example of a wide write port (16-bit input) and a narrow read port (8-bit output).

ek e g My i, e B T o B B
wireq | 7]
data _FJI z LERS G G, G S R G G SR
wrlisadw m__ Yo X iz L ¢ I
wremply |
wifull
- NgBgighglplplgl cngnyugmygny ipiglg gl glgipNgiy
q (i) o1 x FF ¥ 02 00
rdusadw [i] W2 i a0
rdempty - &l [
rfull

In this example, the read port is operating at twice the frequency of the write port.
Writing two 16-bit words to the FIFO buffer increases the wrusedw flag to two and the
rusedw flag to four. Four 8-bit read operations empty the FIFO buffer. The read begins
with the least-significant 8 bits from the 16-bit word written followed by the most-
significant 8 bits.

Figure 8. Writing 8-Bit Words and Reading 16-Bit Words
This figure shows an example of a narrow write port (8-bit i_nput) with a wide read port _(15-bit output).

wck o B s = 1 g T R o g
wireq --’-
@ dats LB (D (ST TIB WS LB LI LI LD LD TP U TS D 6D G D 4
wilsedw 00y 01 ¢ 02 3 03 04 Y EEEE (i1
wiremply R |

warfull

ik S s O o ey e < M S s B
rheq A

Hq 0000 Y020 0403

[ rdusedw 00 LT A I ¢ a0
rdempty | |

rafidl

alter iififo ip R T LB M A —HHK, BAE THEHKE

ERRHR, BAIEET EAYENER, 1208

T, AEBERFHH 21

4 3

AE. BFEPER

B EEA DA WX A MusbR —HKE R, MELRKETT, REARKRHTH. RERAERRKTY, REH
BRET
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