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26 L BRIttt ettt et ettt et et ettt et et eseseseneaeseneneneneneaeae et sttt et et eteteseseaseesenenenenen 74
27 B RER coiiiiiiiiiiiiiiiiitieieeeeeeeeeeeeeeeseeeseseessessssssssssssssssssssssssssssssssssssssssssnssssssssssssnssnssnssssssnssnnnnnnnnnnnn 75
FBATAETR eeeeeeeeiieciirrnreeeeeeeecessssssssseeesessesssssssssssssessssssssssssssesssssssssssssssssesssssssssssssssesesssssssssssssssasesens 80
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ThREHEIR

1 TheEBE R

K KZEZ-USB™ FX3SEH—1LUSB 3.05M&ITHI28, AIIREERMRENINEE. PESEEREAREN
BATwEEEO (GPIFI) , ALHBEHITIHOSEMRLIESE. ASIC B FPGA %%, GPIF @R R TEA
F=an FX2LP USB 2.0 HFR{ERGPIFEVEHRZS, ERIRMTEMIEZRTIZMERZEO, bz SRAM,
STMEDMUEIES AUEO U RFFITATA, FX3S &AL T USB 3.0 #1 USB 2.0 #1322 (PHY) ARz 32 fiI
ARM926EJ-S fRHISGIESER, AIIRHRARRIEUIE. B ATAIENMEEBEXNAER. A=RKRAT —MEE
¥, MGPIF I Bl uSBHE ORISR K E R X185 MBpsY,

FX3S &R T —MEEEHI2E, HEXFEEFE#RD LR NI AREFMHERS. SHIIFSD 3.0fleMMC
44177 £, HEXLIROEZFFSDIO 3.0 IEE. FX3TESDIeMMCEAE B #F RAID 0F1 RAID 1AYPIERAID,
FX3 NEBRBE—MEREI USB 2.0 OTG 1ZHI28, XAJLUE FX3S A ITER LN ARINER M EE. 5,
FE—TMNAH, EZ-USB™ FX3S BILMEROTGENITHIMSCIEE, BERILUENHIDIEE. FX3S BEBAXR/NA
512 KB ¥ 256 KBEY 7 £ SRAM, BFEFERBMEIE. EZ-USB™ FX3S FIRMH I iEEE UART,. SPI. 1PCHI 12S
ZBRITIMNEIEO. PESHITNAFATR, RGEAAEHSENARE, IR~ R EHRE,

FX3STFEUSB 3.0 v1.0f3E, HAIA T5USB2.0iBFES. EIXFFE USB2.00TG FE v2.0,

1.1 N Bl

FHANVAS (FERE 1) , TRRCSEN—MHMESRER, FHEER— I EERRRINEN
HMERALIERR, B 2ER T FX3STE S A IEERAT RV BRIV AR E,

Crystal
External = 3 Host
~ F'r-?-::FE_a:'--Er_ FX38
2C E:-]Ei'.
Ea:l;rnal
Serial =0/
F'El’iE-l'nEl’fﬂ eMMC
1 EZ-USB™ FX3S fE N thib I 28

Pt >N
1. B GPIF | BRI 16 SEHTERE ((NERT—LBHRS; F2EITHER) , BFED
BETTHRERF 100 MHzo ZERF IR EIE TN FF 50
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IhakiER
Crystal
ETALDUT KTALM
External
Slave | |5 ARM 2 | uUsB
Device [~ 5[ Host
[E.g.: Imags 3 3
Sanzory FX35
12C
2 I':I: t | | 2 :'I:i T |
- SDIo
MG o 3
0
&2 EZ-USB™ FX3S {E R b 1E28%
KR/ 7 001-84160 Rev. *K

www.infineon.com

2023-03-21


http://www.infineon.com/

" __
EZ-USB™ FX3$ SuperSpeed USBIZ4152 Infineon
CYUSB303x

usB#EM

2 UsBiE[

EZ-USB™FX3S5 TEMIERE, RNZFTEE4EE:
v TR A USB3.0FLSERRZAS1.089USBYMETHEE, FHEIE F5USB 2.08BAEES,

v FFEOTGHNTEITEMZ2.0, EXFEE. 2RMEIOTCNABEFINEE. FA—TIME, FX3SEETEH
TEER. SERUNERVHIESE. FAXN, CrRBLASTE. 2ERUKRMEZRINE,

v ¥RBRCEA-936AFIIE, FEUSB D+/D-1T_Ez#FCarkit Pass-through UARTINEE,
v TR NN S 16 Ma S,
v BERZRF USBIEIZRISCSI (UAS) 23(FEEFI, BEMUUARBEEMEMERE.

« FEJJUSBIMERT, FX3SZFFUAS. USBRISHZERI (UVC). KBEFMET] (MSC) FIEMAEEHEIN (MTP)
FUSBIMEZRT, LA HINBIIENBIRISHITHIERY, K= RIENUSBIMENEIZBIERNZF
FrE BB 2S5,

« EROTGENBS, FX3SZHFMSCHIHIDEZ3H3ET!0
AR HUSBIRORM S, AIZ2EPHYFIRUL 28 LABRIRINGE,

EZ-USB™ FX3S

VBATT,

VBUS

OTG_ID ,

2
2
USB Interface

SSTX-
SSTX+

3 USBIZOES

2.1 oTG

FX3SFF S OTGRESEMR AR 2.0, TEOTGIRI T, FX3SSZIFASRHENMBRMHRT, HIFHIBRITHIE R,
irfeia. HELRNRT T,

TEOTG ASHEINT, FX3SHEEIMFEBRMAR (HILTPMIC EERY) £AVBUSTHER,
SEMOTGENAI BARIMERFNFIR P EIEMSCHIHIDIEZE M. FX3SAZHIEZK MY (ADP)

2.1.1 OTGEE

FOTGIEI T, AILUEFISECE NSIFA. BERNA®EME, ErlllS TERTUuRTIEE:

v ACAZSH

» BARUSBIME

+ BB SRPIIEERIUSBIME
» EBHNPEERIUSBIME

v OTGEM

+ EBHNPINEERYEAM

v OTGIR&E
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usB#EM

2.2 B

HATFFPGSAREE, RLt—NSHEEZ N ARREBUSBESHFIE,

BRIENUSBEY, FX3SIEBETIMEETWEMEREID (0x04B4) , HidEFusBiEO FHE H4HFUSBIA *Ho
THOEHFTHRITERAMAMBEIEERE. 25, POSEEATHEREX SR RHITHE, X
NEEWRT TRIE, FEEMKE, ERHENNEIR A%,

2.3 VBUSTT BB[ERIF

FX3S VBUS SRR ARBMNEEN 6V, FTHE2ERIT7E VBUS HIREEX oVIIEBE, EXMIERT, &
FHMNERTE [E1RIFP (OVP) 255K ARIF FX3S 525 VBUS #iiiF, B 4 BHFR/RAVBUS EIEIZOVPRHI RSN
BE, ESZE/RME R, THVBUS M VBATT T {EBEEE,

POWER SUBSYSTEM

U3RXVDDQ
U3TXVDDQ
viol
vio2
VIO3
VIO4
cvDDQ
VIO5
AVDD
VDD

EZ-USB™ FX3S

OTG_ID
SSRX-
SSRX+
SSTX-
SSTX+

USB-Port

GND

USB Connector
\eedouteys/

E 4 HH AT VBUSHOVPR N AR RIEE

2.4 Carkit UARTIE R,

USBIZO X #Carkit UARTIRZ, (D+/D-_LRYUART) , LUSEIRIEUSBERITEUIE(EZ M, ZIEDEECEA-936AF
7T Carkit UARTERN T, HH{ESHEEN3.3V, ECEN Carkit UART #ETUES, UART B9 TXD (aiH) J5RRsT
Z|D-47, UARTBYRXD (3 N) IEBRETEI D+1T

7E Carkit UART #2350, FX3S RZ2 A usB Wk 28, D+ A0 D- 5| E0@EE 5 [ BERE F A IESS
BY UART_L. Carkit UART {55 0] LUZEIZEZE GPIF 1 3 [03% GPIO[48] #1 GPIO[49], #1E 5FfTo

EIZIELT, FX3SEIFEIX 9600 bps HIEIERE,

Carkit UART Pass-through

RXD(DP)

i UART_TXD ™
Carkit UART Pass-through
Interface on GPIF I UART_ RXD RXD

bpP

USB PHY

UART _TX]

Carkit UART Pass-thruugh ( =TX)
Interfac PlOs GPIO[49]

( UART_RX)

MUX =
USB-Port

TXD(DM)
—

s Carkit UART Pass-throughtEE]
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FHLESEED (PERO)

3 EHLEREO (PIRO)

BE—NAEEEEO, FPESHUEZMEM (UNERKSE. FPGA. ENERIGFESEH) #HITESE,
FX3SX#F T iR PimE O,

v GPIF Il (16fiD)

v MIEFIFOREO

v 1601 FH SRAMEE ]

 16fUF Pt/ BIEE A (ADMux) 0

v 16fUED it/ HIEE A (ADMux) 0

o RIPZIMMCMIZEOEMMCRATE. MMCARARZ R ST ERRZ4.2L4 K% eMMC 4.3 #1 4.4 Pass-Through
5|SHERE

TEETARAAXEPHKOMNZEORTT B

3.1 GPIF 1l

S MEERIGPIF IO SFPQLPRIBRA R 4IZEO (GPIF) FMMFIFOEORINEEMRM, BHEINEEEH,

GPIF I2—MAIRIZREH, HFIERANR EZORAEIWRERZRZEOPNEIREHIMILEE. HIT
M EBITIEOYRIEIGPIF 1SS,

TEYIHBIRGPIF

» AMER EIRENMIE R

v R 256 TE G R RIZRS

v RIS HITEIR B4

O TESAZA]=1A100 MHz

o R 16/8I BB S LRY, ZFF16MNAJECEITHISIM, PREIEHIS IR fE vt N /R s @ 5 | BE A
GPIF IIFVRSTHRIBIBIZHIMNE S K L. EHIRHESECPIF IKTHIRFMEIINER. INTHALES
BIEHGPIF 1iTH], 158 % GPIFI Designer LEHSEo GPIF ILKSHBIITHBURFGPIF 3R RT, 1&iTGPIF
IFERRF, EHASHRBZEONMATE. KR8 kBlF#EE (MiZF512 kBEYERATUSRAM) ERFGPIF I
Rz, HAGPIF IFER R AR AR 7 iE,

K XZRY GPIF Il Designer CARISLIIGPIF ITEATFHIRIEF %, HEBE T EBZEONTH.

SLMRED MFIFOEOIYAGPIF IEONRHIRE.,
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FHLESEED (PERO)

3.2 MFIFOEO

M FIFO ¥ =S WE 6Fimo. IZIEO A FIM R IR B 153510 FX3S RNERZ AN PMEHX, BFEM
FIFO ZOMEZIFMEL, 1BESILEE 55 Tl.

AR BEMMIgE FIFO #0O, EAILUARIFAR 32 MEAK, ETRESER, BRARARZF.

SLCSH#
PKTEND
FLAGB
FLAGA
A[1:0]

External D[15:0]
Processor [

Yy

EZ-USB™ FX3S

\ A J

SLWR#
SLRD#

\J

Y

SLOE#

\

Note: Multiple Flags may be configured.

Ee Mig&EFIFOIEO
3.3 5 SRAM

ZEOBIERD SRAMIEOESAHRR, WE 7R, ZEORTIHEFX3SHECE T FEME P
B, FHTEOESIFREIMEREKIAE,

B RE AR AR E SRR EFELRIE R FEAFMESR. HEI U (A7 RIEZF 7R A
EFFHRN, HILRA(ASIERRENMCES TR, SFERAUENATIN, ZhEiEssRRPKO
DMAfR I F FEs P RBVA B #HITIAR, HEFHA/NEHPinODMARRA/ NG FEIEER,

fic B DMAIE 289 FA AL IR 23 7E DMAR HE A2 AR fE F 7 it B ohidB g 14 6E, @i N F MRV E R =B
Hhik4% (G0A[15]/A[23]/A131]) ERERIFX3ISHIA[T], BILUBEE.,

EFDSRAMIRIUT, HIRENE AIFMELRET, FX3SEIZIFFM MEIE AR T — RN %, TE0E#HY
EFAB EIFE TR, A OB RERE R AIA0IRIREE,

FIZRIUT, PimOEOUS/]\BY32.5 s ARRIETT, BRIEORHBIEERFIEIX61.5MB/so

CE# N
A[7:0] |
HOST » DQ[15:0] _|EZ-USB™ FX3S
PROCESSOR [ >
WE# -
OE# -
7 S SRAMIEO
BB 1 001-84160 Rev. *K
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FHLESEED (PERO)

3.4 BRIt/ ZUEE BN EO
IEEADMuxTFEIE O B 8 FrREI S SAM,. SO F M IBRTIE Aitht /SRS,

CE# _
ADV# |
HOST _ A[7:0/DQ[15:0] _| EZ-USB™ FX3S
PROCESSOR [ >
WE# _
OE# |
8 ADMuxA7F#

FX3SHIADMuxiZ[3F161i1 50 IS A it/ ESRAM R4,
HITISIRIER, FEBUECE#FOE#H,
HITERIER, MEECE CE# M WE#, TEENIRIE (BNE NEERAVIIEAIEIEMER) &, OE#BPIRESTX

£E, £WE#SCE#+ LR L, SEIFMABIERDITF. EHEITER(ER, Bt ERIL (ADv#) K
PiFit, ESRERVALI RS, BUEHILERIL (ADV#), 1B 19Ff7R.

TE13/ B1RERURALBN ER N, AIUEADVHE TREB T, 1Ei5/G1R1EREUEMERMN, NANIUEADVEAT NS
BB, W& 18 1B 19FiT.

3.5 [F2F ADMux [
F3SHIPHOZER St/ SEES BAREN, THETIRZIA100 MHz, HBZE16MIESS,
PSR MIRDY I S SR RAEC I TREVE S, HEBEIMA, AWML TERE

CLK

Y

CE#

Y

ADV#

HOST | A[0:7)DQI0:15] _ | EZ-USB™ FX3S
Processor [ -

\

WE#
OE#
RDY

A

9 @4 ADMux [

ZIES ADMux EONFE LT RIFHAE S,
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FHLESEED (PERO)

3.6 frrEZEmMc (PMMC) MISEREO
FX3SZHFPim O _EMIMMCMIKEZO, ZZFEO®IRA“PMMC?, BLUEISHA LFMMMCEOX 7K,
10 B 7 BT EZEI NV EENES,

PMMCIZOBIGO_IRQ_STATEFE D IB1TFX3SEEMB S R FHHITRIS, BAFTEINTHES., AIEEE
BERINT#HES,

INT#

CLK

HOST

PROCESSOR EZ-USB™ FX3S

MMC4.2 Host
4/ OWINd

DAT[7:0]

10 PMMCIZOECE

MMCMI&EZEOMEF N TRRIR

v BOMIRESMMCRSIE. MMCARIARZE RSt ERRZS4. 2085 R

v TEMIEEESIHEOMNeMMCESHS| S, NeMMCESHRIZIFIE, RIETRETE =452 MHZAY &
EEIEERZE (SDR) TFiE1T.

o TEPMMCIEOERETEENLTV ~ 1.95 V2.7V ~ 3.6 VRIET.

v TIFCMDS I ERFR (REIBIZFWFRES) » AIFIEGO_IRQ_STATE (CMD40)RZ A FPMMC,

« OB FRZSEEIA . 0~ 52 MHz,

o TR, AIERSIAVIRIEIE. XMECEEURTFMMCHIBLRIR,

¢ FX3SXIMMC 4.2 MIGEHEE ROTRERI I (U PN ERBYIE S i Rz

» PMMCIRTEMMC 4215 IERIEFE: o (BAKR) | 2 (BHUEED . £4 (BHREAN) ( £
9 (1/0)

FX3SZF FTEZRPMMCIES:

o 20: HAER
CMDO. CMD1. CMD2. CMD3. CMD4. CMD6. CMD7. CMD8. CMD9. CMD10. CMD12. CMD13.
CMD15, CMD19. CMD5 (MifgsziZ)
o 282 FEIRIEEY
CMD16. CMD17. CMD18, CMD23
o Fa: BREN
CMD16. CMD23. CMD24, CMD25
« 39 -0
CMD39. CMD40
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CPU

4 CPU

EZ-USB™FX3SEZE — N H £32111200 MHz ARM926EJ-SHIRTZCPU, ZANTZBEEEIHIR16 kBIES BRE
1Z1Z0E28 (TCM) FN8 kBEUETCM. ARM926EJ-SRIZIE A EHIAIRIZE M T ITAG 0,

FISEETEEMS:
o 5T EEIE I EIEA512 KBERA TS SRAM, LUIK8 KBRYIE S EFMEIEEF.

v BETEZMIME (WNUSB. GPIF Il 1’S. SPI. UART) [EISEMIEMRIERIDMAEE, EHREFBELEIMEIEIL
Bihin), XLEIMEHESEHDMAGHHITEIE,
 IEATFEM ARM926EJ-S FYTTIARMERF A TR, nliEMA KN A,

BKZEZ-USB™ FX3SHAREHMHFREERSSESRH, T WREZ-USB™ FXISGEF LREMHFIEEHZIEE
SN ERAMERBZHYERIEAPI,
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im0 (sw0)

5 FiEwO (siwb)

EZ-USB™ FX3SEEM MEIINEMHIRO (SoiwmAMS1HmA) » ANEMEIHOE SR FEME:
v MMCRAFE. MMCARRRZ RS, hRrds4.41

» SDRLE, hRZA<3.0

v fF& SDIO #MSEARZS 3.00 BY SDIO E 4IRS

M EER O F L T I0EE

5.1 SD/MMCHE#h{Z 1L
4N SR HEUSE B SD/MMC/SDIOHI SR R ERE K B35, M FX3S A IFSIER S, XAERT T2 ThEE,
5.2 SD_CLKH H B # =1L

FrEiEd g, ILUERRERITHIVIGIRMEE TH) 2E ((FLk) SD_CLKESH,
{FERAR B RSB HRIE $ 0 4028 r] LIShSECE SD_CLKEIHEIAER, AP BN S FES RN 9 5iE,
fFlan, AUEBESEI TEIMEK:
v 400 kHz - iIEBATFSD/MMCEBI#IATL
v 20 MHz - & FHIZE 0 ~ 20 MHzVTFE R
v 24 MHz - B FHRZE N0 ~ 26 MHzBITFEF
v 48 MHz - B FHRZE N0 ~ 52 MHzB97ZEF
(YN FIFX3SHYRTER4TZR $919.2 MHZzEK38.4 MHZBY, BBASD CLKATEPAI 1548 MHZESRER)
v 52 MHz - @A FHRZE N0 ~ 52 MHzB97FE R
(5 NFIFX3SAYBT BhSRZE 1926 MHZzE]52 MHzBY, SD_CLKBY#h_E & %1552 MHZETER)
+ 100 MHz - & FHIZE 90 ~ 100 MHzRY =&+
WNREF T DDRIET,, NISFESDAY A MNIE L ALIRIR M Ak H, DDREJFHEELLEIAS2 MHZHY R E
1E1To

5.3 HBANRBERTEE-FRN
FX3SSEHFMFIBNFIB IR A

» SD_D[3] HIBMIMER: ERAIKITEIES, BAFEZESELT—DK/N470 kQQ T LR EIE LS
SD_D[3]o SD ERE— 10 kQQ_EHIEE, M SD/MMC FEIZ2RhiF NS i2bR1Z6E £, SD_D[3] 5|BIAY
BEBRFEEAETH, Hitk cPUFE, FHI MMC RARZIZL RIS,

» SO/S1_INSE|HIRUERIER: FKLESD/MMCEIRSI NMEIIIF IR MBEFIZH, FFEFERIVEN/BIRIG
Mo ZRENTF R RIEIZEIS0/SI_INSe  HIEMSD/MMCIEIESSHEN B IRFEME RN, ST XF LR
ShFF k. XIEFESEREACPURKTRISIH ERBEBFLRET K, RIEBTFRENBREIFXIREFBTF
BNAER, WMRBETZAMEET, WRRELHENTEE R, MASIHOEAES/SI_INSS |, &@id
Birasic B e BERZS MmO, LSRRt EIS1IVDDQEEE; ¥NRSovDDQAISIVDDQHIEEEH
FEARE, tbs|BIAEE/E/ISI_INSS|IHIER.

5.4 &P (WP)

ERASEHOLEMS0_WP/S1_WP (SDERIF) EZEESD/MMCEIEIZRIIWPHTIF X, %5 | AEERICPU
Bli5RIIGPIO L, XEEH 7 BEBICNSDEN S RIF,
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im0 (sw0)

5.5 sDIOHf
X0 SDIO FSERRZS 2.00 (20074E01H30H) FRIEER SDIO FRETIHAE,
5.6 SDIOIEEY—FFI5M4

FX3S3Z#%F SDIO #SERRAS 2.00 (2007 £ 1 B 30 H) AFREXBIRE-FFUAIER- M SR 4,
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JTAG 0O

6 JTAG O

EZ-USB™ FX3SEY JTAG #EOBE—MEMNESIfIEO, BT EEITAGHEIR2E, %iIFiX85a@id CPURIZRY
A BRI R E
ARM926EJ-S AiZBI XLV FAnERIX TR, nIBF FX3s WA %,
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Hftrizn

7 Hthiz Ol

EZ-USB™ FX3S3ZH¥ N5 EBITIME:

v UART

v 12C

LS

v SPI

SPI. UART # PS #Z ORI E AR B1TIMGIR .

7.1 UART#EO
FX3S B9 UART IEOZ LM TERE. SE8R 1hFIHNES,

xR1 UARTZOES
Signal Description
TX Output signal
RX Input signal
CTS Flow control
RTS Flow control

UARTSZ#FEFUREFE, M300 bpsEl4608 Kbps, AEID EH#HITIER, WRFRET RITH, BAREBEE
CTSHINES, FX3SHYUARTA =&IXEIE. ULIh, HFAERWEIER, FX3SHIUARTRIRERTSHILES,

7.2 c 0

FX3SHY I2C O S 1°C B&MEARAS3, % I2CIZEAREEERN 1°C FIKEFH,; Fit, erAFS5HM
12C MBS, 180, FX3S T MIEEZE 1°C O/ EEPROMS| S, ERHEM S| ST,
FX3SHYPCEIZ E T RIS ZIF L T ITR R IN8E,

12C & O RAVIOSH R, ZBFREM I FREMBITIMEHBIRE, XHF 1°CIiEOEB R /EMESHMES
TEOFRRNBEET I,

12C =282 45 100 kHz. 400 kHz F1 1 MHz BYSER4TZE, HVIO5 1.2V, ZHRFEERATIEMZEN 100
kHzo ZHVIO59 1.8V, 2.5V 8 3.3VE, ZIFHTIENZFR2 579 400 kHz 1 1 MHz, PCIEHI2S 2 BT FhiE <
IngE, EREREIEHEEBHITREES,

PCIEZORISCL #1 SDA 5 S HEIMEB IR, LHIFEBENIUEEEI VIOS,

7.3 1s [

FX3S BEE—N 1S, BT RIFINEIEIMmETIDES . FX3SIVBIE 1S £1&&E ((ERKRIZES) -

PSIEOREMESAR/M: BTHTT(12S_CLK). SBITEIEIT (12S_SD). BAFIEIRTT (125_WS) 1T R FESH

(12S_MCLK)o FX3S B LATE 12S_MCLK LA FZRFEREH, R LTEIR2S_MCLK EIEZIMB RSB Fhia
No

RSEOL N RESRIER N8 kHz. 16 kHz. 32 kHz. 44.1 kHz. 96 kHz 1192 kHz,
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Hftrizn

7.4 SPIEO
FX3S X #FR1T/M&IRO LRI SPI Fi&FE, =B TIERZE 33 MHZ,

SPIZHISS M E 2 B Eh-F LA sPIBERN (AXREARIFARER, BSHSPIFNF
) o ZIEHISRE—TRIEHE, BEAERINBANSSNIER], ©3 MU RI3 U ERERR(F.
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BT
8 = BEI

EZ-USB™ FX3SEI M\ ZNRINE S | SR X, JRAEIIPMODES |IBC B RiE R, FX3S5|FiEMU0T :

» MUSB3|&
« MI2CE| &

» MSPI5| S
- BX#FMInfineon SPI FlashTtf4, & S25FS064S (64-Mbit), S25FS128S (128-Mbit) and S25LFLO64L (64-Mbit)

- W25Q32FW (32-Mbit) th 5 ¥
v MeMMC (SoiE) 3|
» MGPIF II[GIZZADMuxi&E 5| 5

« MPMMC (PEEO) 5|

+®2 FX3S /B Eh%EIR
PMODE[2:0] Boot from
FOO Sync ADMux (16-bit)
F11 USB boot
F1F I2C, on failure, USB boot is enabled
1FF I°C only
OF1 SPI, on failure, USB boot is enabled
000 SO-port (eMMC) On failure, USB boot is enabled
100 SO-port (eMMC)
HRE:

2. FRTRES,
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B (Reset)

9 E1{I (Reset)

9.1 e

1B EOE FX3S EBY Reset# 5IISRFIIBHIEE (L, EMFFIMNFHNEAERIFIE 31 F1%k 27, BEE
HAi8), FrAE 1/0 #WUF=7F

9.2 MENL

TEREMP, AIBFRIGEPP_INITIEHIFEFRPHERN L, REMEHMHLR:
» CPUE I — EfICPUIERFITERES. CPUENIELEFEEZMMEE o

» 2REEN - ZEUSEEUER,

v 2RHE (M AERMBE 4o
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R

10 B

EZ-USB™ FX3S A IFTEXTALINFOXTALOUTS | B 2 (Bl S R, SUIECLKING | Bl _E 32 4 ERRT ¥h, aNSRIGHFEH
XTALIN. XTALOUT. CLKINFOCLKIN_325|F, MBTLLBEENNEE N TIEZERS.

SR RIRINZE/919.2 MHz, ZHFRVSMERBTERATZ /919.2. 26, 38.4F152 MHz,

FX3S BB A LiRH2sHEE, HRAIME 19.2 MHz (100 ppm) @ik (FRARIKER) . MNRERT Rk,
NEBGE—MEENABBES. BFEAMARENASBURESENAHBE. HAERERE
FSLC[2:0] 5B LAEAR SR BT FANRIA, BoEIXRTUIER 3P

MFX3S#HITRIB FHR N & PR 4P EN EEBBIEE RN FHEEER,

W FMEFEIFSSHZS A HED (B PHmOMSIHO) A FHMHIEREMBMII, KNP
PLLARHE A N AR R A & & AU BT SRS 42T,

&3 ee iR /B FhAT R R R
FSLC[2] FSLC[1] FSLC[O] Crystal/clock frequency
0 0 0 19.2-MHz crystal
1 0 0 19.2-MHz input CLK
1 0 1 26-MHz input CLK
1 1 0 38.4-MHz input CLK
1 1 1 52-MHz input CLK
*a FX3S 3\ BT $h#lSE
— Specification .
Parameter Description . Units
Min Max
Phase noise 100-Hz offset - -75 dB
1- kHz offset - -104 dB
10-kHz offset - -120 dB
100-kHz offset - -128 dB
1-MHz offset - -130 dB
Maximum frequency - 150 ppm
deviation
Duty cycle 30 70 %
Overshoot - 3 %
Undershoot - -3 %
Rise time/fall time - 3 ns
HIEEM 22 001-84160 Rev. *K
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R

10.1 32 kHz B JfE NS FhEN

FX3S BE&— &I JWENES. B JHEN23A LA F T ARMI26EJ-S RNiZ, BHEIMREEFVIIRT TAIFX3S
FE I ARM926EJ-S NiZ, B VHERESIEIT—132 kHzHIBEh, ZBS#ha % A FX3S 5| 1LY — 9B
TR IR 4,

@S EHZRE JAER 2SS,
& 5 5|4 T A% 32 kHz R EPRBEIANER o

x5 32 kHz BYFHRIANER
Parameter Min Max Units
Duty cycle 40 60 %
Frequency deviation - +200 ppm
Rise time/fall time - 200 ns
HIEEM 23 001-84160 Rev. *K
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hE™m

11 ThE [~

EZ-USB™ FX3S BB T B X,
+ 10_VDDQ : XZ—HRATHF /0 R HEXE, XEERNEETEN1.8V~3.3V, FX3S A¥F 1/0
RETEAMRUZERE (BEISIHERUTBES 8RB SHNIFS) -
- VIO1: GPIFII1/O
- VIO2: SO imAfEe
- VIO3: S1imOfEe
- VIO4: S1imOFNEEIME (UART/SPI/I2S) HER
- VIO5 © PCFIUTAGHEER (SRFHEEESERE 1.2V ~3.3V)
- CVDDQ: B3

- Vpp - XEBIZHEAZMEERE, SEHBREN 1.2V, ARZZIEBRME, T7ISTBHIN
fEREIFRIALE:

* AVDD: XZPLL. @AM EMAZIRINEREL.2 VIEBEBE,
» U3TXVDDQ/U3RXVDDQ: X£E2USB 3.082RY1.2 VI EB BB %,
+ VBATT/VBUS : X2 USB /0 FIIEINEEEEHY 3.2V ~ 6V BRI RRRR[E, 1% fHFEXIE@d FX3S IAEREEE
VT 2R MUSBI A 2RI, FEVBATTIRERIETI A 3.3 Vo
AR PGS BIRESERENANIRE, EBREMEEZEDRN 1ms, HEZBRENTRFRERS,
AR ERFX3SAERS IE B T1E,

11.1 IHFEIE
FX3S L FHIEIhEEE:

v EREER XRETEENITEER. EiZEXT, ASPCPUREFFAERPLLERE S A,
- ERTEIDHERSEE | c AZRKEHN I USB RABREM (BERERMER, UEEHFITHFE
AE) o
- MWARMEAMBNZEORN, BIXEFVIO2. VIO3. VIOAMIVIOSHI/OR R, MERN AR ERAGPIF 13O,
YRR REEXHFIVIO L,
RDEERER (BE %R e):
- B3 USB 3.0 PHYBTHYEZHR L (L1)
- 2 USB 3.0 PHYWE=IER (L2)
- FFHAREE (L3)
- RizdrERAE= (L4)
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IR~ G
K6 EIhEEENBHNFRH 57X
Lox—g 3 ;N er Characteristics Methods of entry Methods of exit

Suspend mode

The power consumption in

¢+ Firmware executing on

D+ transitioning

with USB 3.0 this mode does not exceed ARM926EJ-S core can put to low or high
PHY enabled ISB, FX3S into suspend mode. For + D- transitioning
(L1) * USB 3.0 PHY is enabled and isin ?éiﬁ}%‘fﬁ?ﬁrgqsﬁaigsnﬁi;d to low or high
U3 mode ((.)ne of the suspend decide to put FX3S into . |mpedance
modes defined by the USB 3.0 suspend mode h
specifi- cation). This one block P change on 01G_ID
alone is operational with its ¢+ External Processor, through pin
internal clock while all other the use of mailbox registers, |+ Resume
clocks are shut down can put FX3S into suspend | conditionon
¢ All1/Os maintain their mode SSRX+
previous state + Detection of VBUS
+ Power supply for the wakeup ¢+ Level detect
source and core power must be on UART_CTS
retained. All other power (programmable
domains can be turned on/off polarity)
individually )
¢+ GPIF Il interface
* The states of the configuration assertion of
registers, buffer memory, and CTL[0]
allinternal RAM are maintained
¢ Assertion of
¢ All transactions must be RESET#
completed before FX3S enters
Suspend mode (state of
outstanding transactions are
not preserved)
¢ The firmware resumes
operation from where it was
suspended (except when woken
up by RESET# assertion)
because the program counter
does not reset
HIEEM 25 001-84160 Rev. *K
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IR~ G
K6 EIFEERXNNHANTRESZ @)
Lox—g 3 :v er Characteristics Methods of entry Methods of exit

Suspend mode

The power consumption in

¢+ Firmware executing on

D+ transitioning

with USB 3.0 this mode does not exceed ARM926EJ-S core can put to low or high
PHY disabled ISB, FX3S into suspend mode. For + D- transitioning
L2 B )
(L2) + USB 3.0 PHY is disabled and the ié?\gqi?il:aogriswasr:snai;d to low or high
rl:qi%:enterface is in suspend decide to put FX3S into * Impedance
suspend mode change on OTG_ID

' ;EE dOd(ds.arEISZUt off. The ¢+ External Processor, through pin

s are disable the use of mailbox registers |+ Detection of VBUS

+ All1/0s maintain their can put FX3S into suspend Level detect

revious state mode .
previod on UART_CTS

+ USB interface maintains (programmable
the previous state polarity)

+ Power supply for the wakeup ¢+ GPIF Il interface
source and core power must be assertion of
retained. All other power CTL[0]
domains can be turned on/off » Assertion of
individually RESET#

¢ The states of the configuration
registers, buffer memory and
allinternal RAM are maintained

¢ All transactions must be
completed before FX3S enters
Suspend mode (state of
outstanding transactions are
not preserved)

¢ The firmware resumes
operation from where it was
suspended (except when woken
up by RESET# assertion)
because the program counter
does not reset

HIEEM 26 001-84160 Rev. *K
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hE™m

K6

RIFERABHENTRESZE @)

Low-power
mode

Characteristics

Methods of entry

Methods of exit

Standby
mode (L3)

+ The power consumption in
this mode does not exceed
ISB3

All configuration register
settings and program/data RAM
contents are preserved.
However, data in the buffers or
other parts of the data path, if
any, is not guaranteed.
Therefore, the external
processor should take care that
the data needed is read before
putting FX3S into this Standby
Mode

The program counter is reset
after waking up from Standby

GPIO pins maintain their
configu- ration

Crystal oscillator is turned off

Internal PLL is turned off

USB transceiver is turned off

ARM926EJ-S core is powered
down. Upon wakeup, the core
re-starts and runs the
program stored in the
program/data RAM

Power supply for the wakeup
source and core power must be
retained. All other power
domains can be turned on/off
individually

Firmware executing on
ARM926EJ-S core or external
processor configures the
appro- priate register

¢+ Detection of VBUS

¢ Level detect
on UART_CTS
(Programmable
Polarity)

¢+ GPIF Il interface
assertion of
CTL[0]

¢+ Assertion of
RESET#

Core Power
Down mode
(L4)

+ The power consumption in
this mode does not exceed
ISB,

Core power is turned off

All buffer memory, configuration
registers, and the program RAM
do not maintain state. After
exiting this mode, reload the
firmware

In this mode, all other
power domains can be
turned on/off individually

* Turn off Vpp

+ Reapply VDD

¢+ Assertion of
RESETH#

IR DEEEUR TN AR FX3S10S BIERA B . 15517 KBA85505 FK{hit [ HIRIE (VIO1 - VIO5) B A H .

YEFM
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F1/0

13 W=F1/0

EZ-USB™ FX3S FIFRE %L 1/0 5| A E BEHiITHIAY s THIEBME. — NS 50 kOB S IBIfL S ,
m— RSP 10 kKQEEFRIG S BIRIE, UBFLEEHES, 1/0 5IMAIEEEET U TIRE:

v =& (High-2)

v 55 b4 (B MIER50 kQEEPE)

« THL (B AER10 kQEEFR)

RTHER TR (/0 EFE)

+ JTAGTDI. TMCHITRST#HES B EER50 kQAREB LAIEBME, MTCKIESHREIERI10 kQ FHIEFE,

R@d AER LN BB PR FR A RERRI/O LN ABEBF. NERFFIBRIRERMLAZIRS. FrEI/08
IhsRERIARRE. WOZ=p5RE. FREXMEDZ—EE, ASMEORIEEXLEREE,
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GPIOs

14 GPIOs

EZ-USB™ 7E GPIF Il MEBTTIMEIRO EYAISKIRERSIMIECE. GPIF Il #0O L EMRERRIEHSIR
(CTL[15] BR5M) HIRIRE@MAI/0. [EF, BITIMEO LERKRERNSIEBAIRENER 1/0, TS
525 | MR A3 T 5 | RN BC & T

PRAEGPIF IFIGPIOS | RIERSZ 1515 | Bl 16 pFRISMNER S1 3o
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EMI

15 EMI

EZ-USB™ FX3STTAFCC 15B (ZEE) # EN55022 (FM) BFHBEMMEPFHEMIER, ZE EFHIE,
FX3S Al A HTIRIERINSIREMI, FHAEIRTEA T,
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RFEBFESD

16 AS B FESD

EZ-USB™ FX3S7EUSB#EIAID+. D-FIGND5|HI EEBEREESDIRIF, XLiHO EAESDIRIFEF 7N
B FJESD22-A114FSERY + 2.2 KV AR EL (HBM)

+ BT IEC61000-4-2H93AZRITAERT+6 KVIZALIK BB R 8 KV BRI EE

v B TFIEC61000-4-294CLRATAERY8 kVIEAE IR EBAN+15 KVESTRER
XMRIPEERRB G ELIREIAE LR FESDEHEMETE, STFSSRX+. SSRX-. SSTX+F
SSTX-5 IR, 3t AMAREAINEBESDIRIFRIRBESI£2.2 kV o
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SIM%E

17

E1): b i

Infineon

1 2 3 4 5 6
Iw U3RXVDDQ SSRXM SSRXP | sSTXP SSTXM
B ViO4 FSLC[0] R_USB3 FsLC[ |usTxvDbba| cvbDa
c GPIO[54] GPIO[55] GPioj57]| RESET# | XTALIN XTALOUT R USB2 oTG_ID
D GPIO[50] GPIO[51 GPIO[52] | GPIO[53] | GPIO[S6] | CLKIN 32 CLKIN VSS 2C GPIO[58] |12C_GPIO[59] NC
E GPIO[47] VIO3 GPIo[49] | Grios) | FsLc2] TDI ™S VBATT
F Vio2 GPIO[45] GPIO[44] | GPioja1 | GPIo[46] TCK GPIO[2] GPIO[5] GPIO[] GPIO[0]
G GPIO[42] GPIO[43] | GPio[30] | GPIo2s] | GPIO[22) GPIO[21] GPIO[5] GPIO[4] GPIO[3]
H GPIO[39] GPIO[40] | GPio31 | GPIo[29] | GPIO[26] GPIO[20] GPIO[24] GPIO[7] GPIO[6]
J GPIO[38] GPIO[36] GPIO[37] | GPIo[34] | GPIo[28] | GPIO[16] GPIO[19] GPIO[¥] GPIO[9] GPIO[8]
K GPIO[35] GPIO[33] GPIO[27] | GPIO[23] GPIO[18] GPIO[T7] GPIO[13] GPIO[12]

B 11

YEFM
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ELET
18 5| R
)7 5| SR
Pin dz(r,:;?r: 1/0 | Name FX3S pin description
P-Port
GPIF Il Slave FIFO Async Sync
interface |interface (3] PMMC |Async SRAM ADMux ADMux
F10| VIOl |1/0 | GPIO[O] DQI0] DQI0] MMC_DO DQI0] DQI0]/A[0] Q[ 1/A[0]
F9 | VIOl |1/0| GPIO[1] DQ[1] DQI[1] MMC_D1 DQI[1] DQ[1]/A[1] | DQ[1]/A[1]
F7 | VIOl |1/0| GPIO[2] DQ[2] DQ[2] MMC_D2 DQ[2] DQ[2]/A[2] | DQ[2]/A[2]
Gl10| VIOl |1/0 | GPIO[3] DQI[3] DQI3] MMC_D3 DQI[3] DQI[3]/A[3] | DQ[3]/A3]
G9 | VIOl |1/0 | GPIO[4] DQ[4] DQ[4] MMC_D4 DQ[4] DQI4]/A[4] DQ[4]/A[4]
F8 | VIOl |1/0 | GPIO[5] DQ[5] DQI[5] MMC_D5 DQI[5] DQ[5]/A[5] | DQ[5]/A[5]
H10| VIOl |1/O | GPIO[6] DQI6] DQI6] MMC_D6 DQ[6] DQ[6]/A[6] | DQ[6]/A[6]
Ho | VIOl |1/0 | GPIO[T] DQI[7] DQ[7] MMC_D7 DQ[7] DQ[7]/A[7] | DQ[7]/A[T]
Jio| vior |[1/o| GPIo[8] | DQ[8)/A0™ | DQ[8l/a0™ | GPIO DQI8] DQI[8]/A[8] DQ[8]/A[8]
Jo| vior [1/o]| Gpio[9] | DQo)/AL™ | DQoj/AL™ | GPIO DQI[9] DQ[9]/A[9] | DQ[9]/A[9]
K11| VIOl |1/0|GPIO[10]| DQ[10] DQ[10] GPIO DQ[10] | DQ[10]/A[L | DQ[10]/A[L
0] 0]
L10| VIOl |1/0|GPIO[11]| DQ[11] DQ[11] GPIO DQ[11] | DQ[11]/All | DQ[11]/A[l
1] 1]
K10| VIOl |1/0|GPIO[12]| DQ[12] DQ[12] GPIO DQ[12] | DQ[12]/All | DQ[12]/A[L
2] 2]
K9 | VIOl |1/0|GPIO[13]| DQ[13] DQ[13] GPIO DQ[13] | DQ[13]/A[1l | DQ[13]/All
3] 3]
J8 | viol1 |1/0|GPIO[14]| DQ[14]"! DQ[14] GPIO DQ[14] | DQ[14]/A[Ll |DQ[14]/AlL
4] 4]
G8 | vio1 |1/0|GPIO[15]| DQ[15]®! DQ[15] GPIO DQ[15] | DQ[15]/A[L | DQI15]/Al1
5] 5]
J6 | viol |1/0|GPIO[16] PCLK CLK MMC_CLK CLK CLK CLK
K8 | VIOl |1/0 |GPIO[17]| CTL[0] SLCS# GPIO CE# CE# CE#
K7 | VIOl |1/0|GPIO[18]| CTL[1] SLWR# | MMC_CMD WE# WE# WE#
J7| vior |1/0|GPIO[19]| CTL[2] SLOE# GPIO OE# OE# OE#
H7 | VIOl |1/0 |GPIO[20]| CTL[3] SLRD# GPIO DACK# DACK# DACK#
G7 | VIOl |I1/O0|GPIO[21]| CTL[4] FLAGA GPIO DRQ# DRQ# DRQ#
G6 | VIO1 |1/0|GPIO[22]| CTL[5] FLAGB GPIO A[7] GPIO GPIO
K6 | VIOl |1/0|GPIO[23]| CTL[6] GPIO GPIO A[6] GPIO RDY
AR

3. M FIFO 22 GPIF I 3Z2OM—1ROGIECE., FH GPIF-I11&iT T AR LUEEAM FIFO 1THIE S 2B
4. J¥F 8 NI FIESLLECE, GPIO [8] #1 GPIO [9] 78 k1T,
5. GPIF I AT AR E R ERTTIZEO. EXMIRINT, DQ[15] 5IMIAk IR TiaMt , M DQ[14] AT

iAo
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SIgHR
)7 SRR =)
. | Power . ..
Pin| domain| /0| Name FX3S pin description
P-Port
in(i: :"I;al(l;e Irsl‘ltae‘l":alt:ilel:g] PMMC  Async SRAM Al.l\)sl\slllrlilf( Ag{dn:X
H8 | VIO1 |1/O | GPIO[24] CTL[T7] PKTEND# GPIO A[5] GPIO GPIO
G5 | VIOl |1/0|GPIO[25] CTL[8] GPIO GPIO Al4] GPIO GPIO
H6 VIOl I/O | GPIO[26] CTL[9] GPIO GPIO A[3] GPIO GPIO
K5 VIOl I/O | GPIO[27] CTL[10] GPIO GPIO Al2] ADV# ADV#
J5| VIOl |1/O |GPIO[28] CTL[11] Al CARKIT_U Al1] GPIO GPIO
ART_RX
H5 | VIOl |1/O |GPIO[29] CTL[12] A0 CARKIT_U A[0] GPIO GPIO
ART_TX
G4 VIO1 I/O | GPIO[30] | PMODEJ0] PMODE[0] | PMODE[0] | PMODE[0] | PMODE[0] | PMODE[0]
H4 VIOl I/O | GPIO[31] | PMODEJ1] PMODE[1] | PMODE[1] | PMODE[1] | PMODE[1] | PMODE[1]
L4 | VIOl |1/O|GPIO[32]| PMODE2] PMODE[2] | PMODE[2] | PMODE[2] | PMODE[2] | PMODE[2]
L8 VIOl I/O INT# INT#/CTL[15] | CTL[15] INT# INT# INT# INT#
C5 | CvDDQ | | | RESET# RESET# RESET# RESET# RESET# RESET# RESET#
RS 5| B
Pin dlca)(r,n“a’\?r: 1/0 | Name FX3S pin description
SO0-Port
8b MMC SD+GPIO GPIO
J4 | VIO2 I/O | GPIO[34] S0_SD1 S0_SD1 GPIO
K1 | VIO2 |1/O | GPIO[35] S0_SD2 S0_SD2 GPIO
J2 | VIO2 | 1/O | GPIO[36] S0_SD3 S0_SD3 GPIO
J3 | VIO2 | 1/0 | GPIO[37] S0_SD4 GPIO GPIO
J1| VIO2 | 1/O | GPIO[38] S0_SD5 GPIO GPIO
H2 | VIO2 | 1/O | GPIO[39] S0_SD6 GPIO GPIO
H3 | VIO2 I/O | GPIO[40] S0_SD7 GPIO GPIO
F4 | VIO2 | I/O | GPIO[41] S0_CMD S0_CMD GPIO
G2 | VIO2 | I/O | GPIO[42] SO_CLK SO_CLK GPIO
G3 | VIO2 | I/O | GPIO[43] SO_WP SO_WP GPIO
F3 | VIO2 | I/O | GPIO[44] SOS1_INS SOS1_INS GPIO
F2 | VIO2 | I/O | GPIO[45]| MMCO_RST_OUT GPIO GPIO
HIEEM 35 001-84160 Rev. *K

www.infineon.com 2023-03-21


http://www.infineon.com/

" __
EZ-USB™ FX3$ SuperSpeed USBIZ4152 Infineon
CYUSB303x

S pIHER
&8 5| BHER )
. Power . . .
Pin domain 1/0| Name FX3S pin description
S1-Port
SD+ SD+ SD+ SD+ GPIO+ UART+
8DMMC | yarT | spi | GPlo | 125 | ®P'O|uaRT+I2S| SPi+i2s
F5 VIO3 I/O | GPIO[46] | S1_SDO | S1_SDO |[S1_SDO0|S1_SD0|S1_SDO0| GPIO GPIO UART_RT
S
El VIO3 I/O | GPIO[47] | S1_SD1 | S1_SD1 |S1_SD1|S1_SD1|S1_SD1| GPIO GPIO UART_CT
S

E5 | VIO3 |1/O | GPIO[48] | S1_SD2 | S1_SD2 |S1_SD2|S1 _SD2|S1_SD2| GPIO GPIO UART_TX
E4 | VIO3 | 1/O | GPIO[49] | S1_SD3 | S1_SD3 |S1_SD3|S1_SD3|S1_SD3| GPIO GPIO UART_RX

D1 | VIO3 |1/0|GPIO[50] |S1_CMD| S1_CMD | S1.CM | S1.CM | S1_CM | GPIO | 12S_CLK | 12S_CLK
D D D

D2 | VIO3 |1/0|GPIO[51] | S1_CLK| S1_CLK |S1_CLK|S1_CLK|S1_CLK|GPIO | 12S_SD 12S_SD
D3| VIO3 |1/0|GPIO[52]| S1. WP | S1_ WP | S1_ WP | SI_ WP | S1_ WP | GPIO | 12S_WS | 12S_WS
D4 | VIO4 |1/0 | GPIO[53] | S1_SD4 | UART_ | SPI_SC | GPIO GPIO | GPIO | UART_RT | SPI_SCK

RTS K S
c1| vioa |1/0|GPIO[54] | S1_SD5| UART_ | SPI_SS| GPIO |12S_CL | GPIO | UART CT | SPI_SSN
cTS N K S
c2 | viosa |1/0|GPio[55]|S1_SD6 | UART_TX |SPIMIS| GPIO |125_SD | GPIO | UART_TX | SPI_MIS
0 0
D5 | vio4 | 1/0 | GPIO[56] | S1_SD7 | UART RX |SPI_LMO| GPIO |125_WS| GPIO | UART_RX | SPI_MOS
S| |
ca| vioa |1/0|GPIO[57]| MMC1_ | GPIO GPIO | GPIO |125_MC | GPIO |12S_MCLK | 125_MCL
RST_OU LK K

T

AR EAXEFSIEO (CYusB3031 # CYUSB3033) BRI FX3s BUSHh, s1 w3 |BMAEI AE GPIO.
GPIO+UART+I2S # UART+SPI+I12S AR &,

&9 5| kiR
Pin Power domain 1/0 Name FX3S pin description
USB port

Cc9 VBUS/ I OTG_ID OTG_ID
VBATT

A3 U3RX I SSRXM SSRX-
VDDQ

A4 U3RX I SSRXP SSRX+
VDDQ

A6 U3TX 0] SSTXM SSTX-
VDDQ

A5 U3TX 0] SSTXP SSTX+
VDDQ

A9 VBUS/ I/O DP D+
VBATT

Al0 VBUS/ I/0 DM D-
VBATT

BURFAM 36 001-84160 Rev. *K
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Pin Power domain 1/0 Name FX3S pin description
All NC No connect
Crystal/clocks
B2 CvDDQ I FSLC[O] FSLC[O]
Co6 AVDD I/O XTALIN XTALIN
Ccr AVDD I/O XTALOUT XTALOUT
B4 CvDDQ I FSLC[1] FSLC[1]
E6 CvDDQ I FSLC[2] FSLC[2]
D7 CvDDQ I CLKIN CLKIN
D6 CvDDQ I CLKIN_32 CLKIN_32
12C and JTAG
D9 VIOS5 I/0 12C_GPIO[58] 12C_SCL
D10 VIO5 I/O 12C_GPIO[59] 12C_SDA
E7 VIO5 I TDI TDI
C10 VIO5 0 TDO TDO
Bll VIO5 I TRSTH# TRST#
E8 VIO5 I TMS TMS
F6 VIO5 I TCK TCK
D11 VIO5 ) 0[60] GPIO
10 5fRER
FX3s5|kJiiEA
Pin Power domain 1/0 Name Power
B10 PWR VDD
Al PWR U3VSSQ
Ell PWR VBUS
D8 PWR VSS
H1l PWR VIOl
E2 PWR VSS
L9 PWR VIOl
Gl PWR VSS
F1 PWR VIO2
Gl1 PWR VSS
E3 PWR VIO3
L1 PWR VSS
Bl PWR VIO4
L6 PWR VSS
B6 PWR CvDDQ
B5 PWR U3TXVDDQ
A2 PWR U3RXVDDQ
Cl11 PWR VIO5

YEFM
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S1EHER

+R10 SIEMER %)

FX3S5| % ER

Pin Power domain 1/0 Name Power
L11 PWR VSS
AT PWR AVDD
B7 PWR AVSS
C3 PWR VDD
B8 PWR VSS
E9 PWR VDD
B9 PWR VSS
F11 PWR VDD
H1 PWR VDD
L7 PWR VDD
J11 PWR VDD
L5 PWR VDD
K4 PWR VSS
L3 PWR VSS
K3 PWR VSS
L2 PWR VSS
A8 PWR VSS
Precision resistors
C8 VBUS/ I/O R_usb2 Precision resistor for USB 2.0
VBATT (Connect a 6.04 kQ +1% resistor
between this pin and GND)
B3 U3TX 1/0 R_usb3 Precision resistor for USB 3.0
VDDQ (Connect a200 Q +1% resistor
between this pin and GND)
HIEEM 38 001-84160 Rev. *K
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BSHIE

19 S

19.1 X R ATEE
By B AR (B ] AR SR I EFR B oo

TEBBIEIE .ottt ettt sttt sttt ettt ettt ettt ettt tenastesas -65°C to +150°C
HERIE I TBIIRIRIRIE (TDMEZR) oo es et e st s et neens -40°C ~ +85°C
Xt B Y ER R EB &

VD05 AAUDDQ 1ot ee e v s e s s s e s s e esesseseseese s seeses s s e s s s s e e seesesesees s e seseseeses s ee s s e e e s seesesaseesenaeeeseseesernesseranen 1.25V
V01V 1025 V1035 V1085 VIO ..o e e s e veses s veses s s s e sessesessassessssassesssesssssassssssssssssassassesessassssassssessassssassasaes 3.6V
U3TXVDDQ, U3RXVDDQ ....................................................................................................................................... 1.25V
A T AN S B B T BB N R et e s e sseesesesse s s s s e s seesesessesesessessessesessesasassessassasans Vec+0.3
NEBFEEDS (HighZ) TAIB BRI ..o Vec+0.3

(VCCHIERZAYI/OFE[E)

FRE K ER FRRESDIRIPLRF):

v 1R¥IBJIESD22-A114, AKIRE! (HBM)/9+2.2 kv

v D+. D-. GND5|HIF1ERTTIME S| Bl _ERIMIINESDIRIFEB T

v 1RHBIEC61000-4-2893ARAT I, 1ERIIREE 6 kv, SEE N8 KkV; HRIEIEC61000-4-2M94CRITE,
IERTREE S8 kV. TEIREA+15 KV

BRI vt ssse s ssse sttt s R SRSR SRR R RS SR Rt >200 mA
FRE1/O BRI R A AT R EE Mo (VOUL = 0 V) reeeeeesssesessessssssssessssssssssssssssssssssssssssssssssssssssssses —100 mA
19.2 TE% M
TA (BRENIFMREE)
TTAMEZR ottt -40°C ~ +85°C
VDD, AVDDQ, U3TXVDDQ, USRXVDDQ BB ERIE ......ouvereeerirreeeieseeeesissessssessesss st sssssssssssssssssssssnes 1.15VE1.25V
VBATT FHEEBERIE ..ottt bbb bbb bbb st 32VEeV
VIOL,VIO2,VIO3, VIO4, CVDDQ HEBERE ..ottt seesssssssse st sssssssss st sssssssessns L7VE36V
VIOSTEEEBERIE ..cvuveerieeeerecie ittt bbbt bbb 115VE3.6V
19.3 = siv g
z11 B
Parameter Description Min Max | Units Notes
Vbp Core voltage supply 1.15 1.25 V  [1.2-Vtypical
Avpp Analog voltage supply 1.15 1.25 V  [1.2-Vtypical
Vios GPIF 11 1/0 power supply 1.7 3.6 V. |1.8-,2.5-,and 3.3-V typical
domain
Vioa SO-Port power supply 1.7 3.6 V  |1.8-,2.5-,and 3.3-V typical
domain
Vios S1-Port power supply 1.7 3.6 V. |1.8-,2.5-,and 3.3-V typical
domain
Vios S1-Port and 1.7 3.6 vV |1.8-,2.5-,and 3.3-V typical
UART/SPI/I2S power
supply domain
VearT USB voltage supply 3.2 6 V. |3.7-Vtypical
KR/ 39 001-84160 Rev. *K
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Parameter Description Min Max |Units Notes

VBus USB voltage supply 4.0 6 V  |5-Vtypical

U3TXyppg |USB3.01.2-Vsupply 1.15 1.25 V  [1.2-Vtypical. A22-pF bypass capacitor is
required on this power supply.

U3RXyppg |USB 3.0 1.2-Vsupply 1.15 1.25 V  [1.2-Vtypical. A22-uF bypass capacitor is
required on this power supply.

Cvbpg Clock voltage supply 1.7 3.6 V. |1.8-,3.3-Vtypical

Vios I’C and JTAG 1.15 3.6 V. |1.2-,1.8-,2.5-,and 3.3-V typical

voltage supply
Vi1 Input HIGH voltage 1 0.625%x | Vcc+03| V |For2.0V<Vcc<3.6V(except USB
Ve port).Vccis the corresponding I/0 voltage
supply.

Vit Input HIGH voltage 2 Vec=0.4 | Vec+03 | V. [Forl.7V<Vcc<2.0V
(except USB port).Vccis the corre-
sponding I/O voltage supply.

Vi Input LOW voltage -0.3 |0.25%Vce| V  |Vccisthe corresponding /O voltage
supply.

Vou Output HIGH voltage 0.9 x V¢c - V. |loy(max) =-100 pA tested at quarter drive
strength. V¢ is the corresponding 1/0
voltage supply.

Refer to Table 12 for values of Iy at
various drive strength and V.

VoL Output LOW voltage - 0.1xVCC| V |lg(min)=+100 pA tested at quarter drive
strength. V¢ is the corresponding 1/0
voltage supply.

Refer to Table 12 for values of I, at
various drive strength and V.
Iix Input leakage current -1 1 MA |AlLI/O signals held at Vppg
for all pins except (For I/Os with a pull-up or pull-down
SSTXP/SSXM/SSRXP/SS resistor connected, the leakage current
RXM increases by Vppo/Rp, OF Vppo/Rep
loz Output High-Z leakage -1 1 MA |All1/O signals held at Vppg
current for all pins
except SSTXP/ SSXM/
SSRXP/SSRXM

Icc Core Core and analog voltage - 200 mA | Total current through Aypp, Vpp

operating current

lcc USB USB voltage supply - 60 mA

operating current

lsg1 Total suspend current - - mA |Core current: 1.5 mA

during suspend mode I/O current: 20 pA

with USB 3.0 PHY USB current: 2 mA

enabled (L1) For typical PVT (typical silicon, all power
supplies at their respective nominal
levels at 25°C.)

HIEFM 40 001-84160 Rev. *K
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Parameter Description Min Max |Units Notes
lsgo Total suspend current - - mA |Core current: 250 pA
during suspend mode I/O current: 20 pA
with USB 3.0 PHY USB current: 1.2 mA
disabled (L2) For typical PVT (Typical silicon, all
power supplies at their respective
nominal levels at 25°C.)
lsgs Total standby current - - HA | Core current: 60 pA
during standby mode I/O current: 20 pA
(L3) USB current: 40 pA
For typical PVT (typical silicon, all power
supplies at their respective nominal
levels at 25°C.)
lsga Total standby current - - HA |Core current: 0 pA
during core power- I/0O current: 20 pA
down mode (L4) USB current: 40 pA
For typical PVT (typical silicon, all power
supplies at their respective nominal
levels at 25°C.)
Vramp Voltage ramp rate on 0.2 50 V/ms |Voltage ramp must be monotonic
core and I/O supplies
VN Noise level permitted on - 100 mV |Max p-p noise level permitted on all
Vppand I/O supplies supplies except Aypp
VN_AvDD Noise level permitted on - 20 mV | Max p-p noise level permitted on Aypp
Aypp Supply
1% 12 *ﬁggﬁbﬁrgm VDDIO f-E-E'\J IOH/IOL {E
Vopio (V) Vou (V) Voo (V) Drive strength loH max (MA) loL min (MA)
1.7 1.53 0.17 Quarter 1.02 2.21
Half 151 3.28
Three-Quarters 1.83 3.85
Full 2.28 473
2.5 2.25 0.25 Quarter 5.03 3.96
Half 7.38 5.84
Three-Quarters 8.89 6.89
Full 11.07 8.61
3.6 3.24 0.36 Quarter 7.80 5.74
Half 11.36 8.64
Three-Quarters 13.64 10.15
Full 16.92 12.67
HIEEM 41 001-84160 Rev. *K
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Parameter Description Value Unit
T max Maximum junction temperature 125 °C
CIN Thermal resistance (junction to ambient) 34.66 °C/W
O Thermal resistance (junction to board) 27.03 °C/W
O,c Thermal resistance (junction to case) 13.57 °C/W
HiEFM 42 001-84160 Rev. *K
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T FEEH

21 BN FEEH
21.1 GPIF Il Z&ERHIAZ AT 100 MHz

& 14 GPIF Il ZZR&ERYIS RIS 79 100 MHz
Symbol Parameter Min Typ Max Unit
Tr Rise time - - 2.5 ns
Tf Fall time - - 2.5 ns
Tov Overshoot - - %
Tun Undershoot - - %
21.2 GPIF Il PCLK £ 5h4514E
®15 GPIF Il PCLK 504514
Clk Freq (MHz) Period Jitter (ps) C-C min (ps) C-C max (ps)
10.08 354.44 -187.92 204.55
25.2 205.97 -153.54 126.53
504 144.62 -100.16 85.769
100.8 171.43 -155.13 157.14
IR NHEEhEERRIERBIPCLKIEZR, BIEPCLKECE AGPIFEY L. #UERETE10,0007 B+
BARBRINZE/,
HUEFf 43 001-84160 Rev. *K
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21.3 GPIF Il N Z

H tCLKL
olat »
L P>

tCLK tCO tHZ

« tCOE
<25l ‘Lz tDOH tDOH
ol le [
ata ata
DQ[15:0] ’ Data (IN) LouT) CouT)

|ts tH
<

ol
Il

CTL(IN) + tcTLO
<—>| tCOH
CTL(OUT) ‘1 /

<
<

= 12 BEZEA PR GPIF I B fF
=16 B EXFHGPIF IR FEEE
Parameter [°! Description Min Max | Units
Frequency Interface clock frequency - 100 MHz
tCLK Interface clock period 10 - ns
tCLKH Clock high time 4 - ns
tCLKL Clock low time 4 - ns
tS CTL input to clock setup time (Sync speed = 1) 2 - ns
tH CTL input to clock hold time (Sync speed = 1) 0.5 - ns
tDS Data in to clock setup time (Sync speed = 1) 2 - ns
tDH Data in to clock hold time (Sync speed = 1) 0.5 - ns
Clock to data out propagation delay when DQ bus is already in
tCO . . _ - 7 ns
output direction (Sync speed = 1)
Clock to data out propagation delay when DQ lines change
tCOE to output from tristate and valid data is available on the DQ - 9 ns
bus (Sync speed =1)
tCTLO Clock to CTL out propagation delay (Sync speed = 1) - 8 ns
tDOH Clock to data out hold 2 - ns
tCOH Clock to CTL out hold 0 - ns
tHZ Clock to high-z - 8 ns
tLZ Clock to low-Z (Sync speed =1) 0 - ns
tS_ss0 CTL input/data input to clock setup time (Sync speed = 0) 5 - ns
tH_ss0 CTL input/data input to clock hold time (Sync speed = 0) 2.5 - ns
£CO_s50 Clock to c]ata out/CTL out ) ~ 15 ns
propagation delay (sync speed = 0)
tLZ_ss0 Clock to low-Z (sync speed = 0) 2 - ns
R
6. FTESHIIRIRIHRIE, FmidFERIIE,
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DS/ tas tDH/tAH
DATA/ ADDR o,
DATAIN 77
tCHZ
CTL# {CTLassert_DQtatch tCTLdeassert_DQlatch \1

I

1/P (non DLE/ALE)

(IfP, ALE/ DLE) -
tCHZ/tOEHZ
tCLZ/ tOELZ » -
7
DATAOUL DATA OUT 7
L
CTL# tCTLassert tCTLdeassert
(I/P, non ALE/ DLE -
tCTLalpha
ALPHA
o/P
tCTLbeta
BETA
Q/F
tCTLassert ! tCTLdeassert !
tCTL#
(OfP) /
1 nis aninteger == 0
tDST tDHT ‘
DATA/ADDR ﬂ
tCTLdeassert_DQassert
CTL# - tCTLassert_DQassert

= 13 SP RN P GPIF I B
tDS
— | | tCTLdeassert_DqlatchDDR
‘l
tCTLassert_DQlatchDDR g
CTL#
(1/P) /
tDY tDH
“on >
DATAIN ><
& 14 5% DDRENHH) GPIF I BYFF
HiEFM 45 001-84160 Rev. *K
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Parameter | Description Min Max |Units
tDS Data In to DLE setup time. Valid in DDR async mode. 2.3 - ns
tDH Data In to DLE hold time. Valid in DDR async mode. 2 - ns
tAS Address In to ALE setup time 2.3 - ns
tAH Address In to ALE hold time 2 - ns
tCTLassert FZTL /O assgrtgd width for CTRL inputs without DQ 7 B ns

input association and for outputs.
tCTLdeassert FZTL /O dea_ssgrted width for CTRL inputs without DQ 7 ~ ns
input association and for outputs.
CTL asserted pulse width for CTL inputs that
tCTLassert_DQassert signify DQ inputs valid at the asserting edge but do 20 - ns
not employ in-built latches (ALE/DLE) for those DQ
inputs.
CTL deasserted pulse width for CTL inputs that
tCTLdeassert_DQassert |signify DQ input valid at the asserting edge but do 7 - ns
not employ in-built latches (ALE/DLE) for those DQ
inputs.
CTL asserted pulse width for CTL inputs that
tCTLassert_DQdeassert |signify DQ inputs valid at the deasserting edge but 7 - ns
do not employ in-built latches (ALE/DLE) for those
DQ inputs.
CTL deasserted pulse width for CTL inputs that
tCTLdeassert_DQdeassert | signify DQ inputs valid at the deasserting edge but 20 - ns
do not employ in-built latches (ALE/DLE) for those
DQ inputs.
CTL asserted pulse width for CTL inputs that
employ in-built latches (ALE/DLE) to latch the DQ ~
tCTLassert_DQlatch inputs. In this non-DDR case, in-built latches are T ns
always close at the deasserting edge.
CTL deasserted pulse width for CTL inputs that
employ in-built latches (ALE/DLE) to latch the DQ ~
tCTLdeassert_DQlatch inputs. In this non-DDR case, in-built latches 10 ns
always close at the deasserting edge.
CTL asserted pulse width for CTL inputs that
tCTLassert_DQlatchDDR |employ in-built latches (DLE) to latch the DQ 10 - ns
inputs in DDR mode.
i CTL deasserted pulse width for CTL inputs that
tCTLdeassert_D employ in-built latches (DLE) to latch the DQ 10 - ns
QlatchDDR . .
inputs in DDR mode.
DQ/CTL input to DQ output time when DQ change or
tAA CTL change needs to be detected and affects - 30 ns
internal updates of input and output DQ lines.
CTL to data out when the CTL change merely
tDO enables the output flop update whose data was - 25 ns
already estab- lished.
tOELZ CTL.de5|gnated as OE tp_low—Z. Time when external 0 B ns
devices should stop driving data.
tOEHZ CTL designated as OE to high-Z 8 8 ns
ARE:
7. FRESHYRIZITRIE, FHEFMRIE,
HIEEM 46 001-84160 Rev. *K
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AR TEZSHIRLET — MRS,
Parameter " Description Min Max |Units
tCLZ CTL (non-0OE) tp 'low-Z. Time when external devices 0 ~ ns
should stop driving data.
tCHZ CTL (non-OE) to high-Z 30 30 ns
tCTLalpha CTL to alpha change at output - 25 ns
tCTLbeta CTL to beta change at output - 30 ns
tDST Addr/data setup when DLE/ALE not used 2 - ns
tDHT Addr/data hold when DLE/ALE not used 20 - ns
21.4 B SRAMBY %
Socket Read - Address Transition Controlled Timing (OE# is asserted)
X X
o .
———tOH——» itAH

HIGH

DATAOUT IMPEDANCE
6 ( < € < DATAVALID >< DATAVALID X DATAVALID E—
QE# “tOEP

OE# Controlled Timing

ADDRESS < N
WE# (HIGH)
le—tAQS—»]
CE# \
(R OHC»
OE# N\ 4
le———tOHH——»]
D [ —
HIGH IMPEDANCE HIGH IMPEDANCE
DATAOUT | DATA VALID _<<<<< DATAVALID N

& 15 ES S SRAMIEEN KN E

BURFAM 47 001-84160 Rev. *K
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Write Cycle 1 WE# Controlled, OE# High During Write

rFy

HWIC

h J

N
ADDRESS _/<

-~
=3
=]

A J

CE# \

=

W

~

<—tAH—

Yy

WE#

tWPH

A

¥

OE#

aonn TXX

VALID DATA |

D5 HDH—W

4—tWHZ—

Write Cycle 2 CE# Controlled, OE# High During Write

HWC:

h 4

>_

VALID DATA

N
ADDRESS _/<

>.

CE# \

ot CW-

¥

—tAH—

WE#

Yy

o

OE#

om0 TXX

VALID DATA |

(——————tD5———— 4—tDH—7
—tWH 22

WVALID DATA

>_

=] 16

ESERRHSRAME NKRF (WE#FICE#IZH)

Write Cycle 3 WE# Controlled. OE# Low

<

tWC

CE#

1CW.
tCwW

Y

C—tAS—

tAW

A 4

«——tAH—>

WE#

A

i SIS

1.0l

€ DS———P

[ —tDH—p,

VALID DATA

Note: tWP must be adjusted such that tWP > tWHZ + tDS

[ ———OW——

=] 17

YEFM

ES S P SRAME \BIFF (WE#EH, OE#9{EKEBF)
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718 S SRAMES F 85
Parameter [©/ Description Min Max | Units

- SRAM interface bandwidth - 61.5 MBps

tRC Read cycle time 325 - ns
tAA Address to data valid - 30 ns
tAOS Address to OE# LOW setup time 7 - ns
tOH Data output hold from address change 3 - ns
tOHH OE# HIGH hold time 7.5 - ns
tOHC OE# HIGH to CE# HIGH 2 - ns
tOE OE# LOW to data valid - 25 ns
toLZ OE# LOW to LOW-Z 0 - ns
twC Write cycle time 30 - ns
tcw CE# LOW to write end 30 - ns
tAW Address valid to write end 30 - ns
tAS Address setup to write start - ns
tAH Address hold time from CE# or WE# - ns
tWpP WE# pulse width 20 - ns
tWPH WE# HIGH time 10 - ns
tCPH CE# HIGH time 10 - ns
tDS Data setup to write end - ns
tDH Data hold to write end - ns
tWHZ Write to DQ HIGH-Z output - 22.5 ns
tOEZ OE# HIGH to DQ HIGH-Z output - 22.5 ns
tow End of write to LOW-Z output 0 - ns

AR

8. FRESEIMIKIHRIE, HEIFHERIE,

YEFM
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21.5 BF 2% I5RI ADMux R
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< tRC »
tACC, >
A[0:7]/DQ[0:15] } Valid Address | Valid Data Valid Addr
<7tAV54b<—tAVH—>‘
ADV# <—tVP:7
WE# (HIGH)
tCEA\L} <« tHZ
< tCO >
CE# \
tCPH
——tOLZ—»| tHZ >
OE# < -§ tOE——
tAVOE
Note:
1. Multiple read cycles can be executed while keeping CE# low.
2. Read operation ends with either de -assertion of either OE# or CE#, whichever comes earlier.
] 18 ADMux % FEH1IREX
< tWwC »
. . Valid
A[0:7]/DQ[0:15] Address Valid a Data Valid > Addr
tAW
RMVSH%MVH»‘ —tDS—— > tDH
ADV# —tVP——p/ € ——tVPH—>
tCEAV |
CE# M icpH
tCW >
WE# < >l< tWP————————»——tWPH—»
tAVWE l

Note:

1. Multiple write cycles can be executed while keeping CE# low.

2. Write operation ends with de -assertion of either WE# or CE#, whichever comes earlier.

= 19 ADMuxFF RN S N\

YEFM
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& 19 S ADMuxBSF B
Parameter [9]| Description | Min Max | Units| Notes

ADMuxF#¥ READ (iREY) ARl FFE&%

o [Rdodetmepemaion | o ||, [T peee e
processors deasserts OE#
tACC Address valid to data valid - 32 ns -
tCo CE# assert to data valid - 345 ns -
tAVOE ADV# deassert to OE# assert 2 - ns -
toLz OE# assert to data LOW-Z 0 - ns -
tOE OE# assert to data valid - 25 ns -
tHZ Read cycle end to data HIGH-Z - 22.5 ns -
ADMuxFZFZWRITE (EN) FRHNNFSH
e xvdrgcfe?s/c\}glﬂge (Address Valid to ~ 595 ns ~
tAW Address valid to write end 30 - ns -
e CE# assert to write end 30 - ns -
tAVWE ADV# deassert to WE# assert 2 - ns -
tWpP WE# LOW pulse width 20 - ns -
tWPH WE# HIGH pulse width 10 - ns -
tDS Data valid setup to WE# deassert 18 - ns -
tDH Data valid hold from WE# deassert 2 - ns -
ADMuxF# BFREAD/WRITE (3E/5) HiERESE
HAVS Address valid setup to ADV# 5 ~ ns ~
deassert
tAVH Address valid hold from ADV# 5 _ ns ~
deassert
tvP ADV# LOW pulse width 7.5 - ns -
tCPH CE# HIGH pulse width 10 - ns -
tVPH ADV# HIGH pulse width 15 - ns -
tCEAV CE# assert to ADV# assert 0 - ns -
AR
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RRMEBNFEEHK

21.6 @4 ADMux BY ¢

2- cycle latency from OE# to DATA 4&)
+ ¥ tCLKH tCLKL
>
v
juale]
(PLIN PRI
A[OT]/DQ[O_]S] Valid Address Valid Data
L s | tH
ADV# OHZ |
s
CE#
IE e o2
OFE# {

PRLLUIEN W
RDY r «——p
tCH

WE# (HIGH)

1) External P-Port processor and FX3S operate on the same clock edge

2) External processor sees RDY assert 2 cycles after O # asserts andand sees RDY deassert a cycle after the data appears on the output

3) Valid output data appears 2 cycle after OF # asserted. The data is held until OE# deasserts

4) Two cycle latency is shown for 0-100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not supported by the bootloader)

& 20 [ ADMuxiEZ — EZF RN

2-cycle latency between

WE# and data being latched 2-cycle latency between this clk edge and RDY deassertion seen by th

host

Ji

A\

A[0:7]/DQ[0:15]

ADVH# A

CE# |
tAYWE
] ts tH
WE# :l‘ <
KW
RDY ‘ ’ }
tKwW

Note:

1) External P-Port processor and FX3S operate on the same clock edge
2) External processor sees RDY assert 2 cycles after WE # asserts and deassert 3 cycles after the edge sampling the data.
3) Two cycle latency is shown for 0-100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not supportel by the bootloader)
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THREBEFSH
2Zgydelatency fronOE# toData LK
" OKH | 0K
100
Lt tH H
AQTYDQ0:15] Em—: w o K= XK o
‘ Bt
_\g_
- _tE
s <
CE# /
TAVOE | oz
OEs# “
) KW

RDY e
Note:
1) Bxternal P-Port processor and FX3Swork operate on the same clock edge
2) Bxternal processor sees RDY assert 2 cycles after OE # asserts andand sees RDY deassert a cycle after the last burst datppears on the output
3) Valid output data appears 2 cycleafter OE # asserted. The last burst datais held until OE # deasserts
4) Burst size of 4 is shown. Transfer size for the operation must be a multiple of burst size. Burst size is usually powef2 ROY will not deassert in the middle of the burst.
5) Bxternal processor cannot deassert OE in the middle of a burst. If it does so, any bytes remgining in the burst packet dalget lost.
6) Two cycle latency is shown for 8100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not suppodéy the bootloader)

Gl

= 22 [ ADMux ##0 — RAFINFE

2-cycle latency between
WE# and data being latched

Z-cycle latency between this clk edge and RDY deassert
T seen by the host

ICLKH | 1CLKL

aw N\ ST T NIl

tCLK
ts
A[0:7]/DQ[0:15] " Valid Address

|tS tH

ADV# ‘*;
ts
CE# F
TAVWE

WE# L
ww |
RDY N > #
KW

1) External P-Port processor and FX3S operate on the same clock edge

2) External pracessor sees RDY assert 2 cycles after WE # asserts and deasserts 3 cycles after the edge sampling the last burst data.

3) Transfer size for the operation must be a multiple of burst size. Burst size is usually power of 2. RDY will not deassert in the middle of the burst. Burst size of 4 is shown

4) External processor cannot deassert WE in the middle of a burst. If it does so, any bytes remaining in the burst packet cou |d get lost.

5)Two cycle latency is shown for 0-100 MHz operation. Latency can be reduced by 1 cycle for operations at less than 50 MHz (this 1 cycle latency is not supporte d by the bootloader)

s | toH (OH

Note:

& 23 [E# ADMux [0 — RAEAG A F
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RHEBRFEEH
20 [F125 ADMuxBS FF 281
Parameter [1*/ Description Min Max | Unit
FREQ Interface clock frequency - 100 MHz
tCLK Clock period 10 - ns
tCLKH Clock HIGH time 4 - ns
tCLKL Clock LOW time 4 - ns
tS CE#/WE#/DQ setup time 2 - ns
tH CE#/WE#/DQ hold time 0.5 - ns
tCH Clock to data output hold time 0 - ns
tDS Data input setup time 2 - ns
tDH Clock to data input hold 0.5 - ns
tAVDOE ADV# HIGH to OE# LOW 0 - ns
tAVDWE ADV# HIGH to WE# LOW - ns
tHZ CE# HIGH to Data HIGH-Z - 8 ns
tOHZ OE# HIGH to Data HIGH-Z - 8 ns
toLZ OE# LOW to Data LOW-Z 0 - ns
tkKw Clock to RDY valid - 8 ns
AR
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T FEEH

21.7 Mig&FIFoiEO

21.7.1 % Mg & FIFORESIEA

+ FIFORAULISE, B SLCSHBUE

¢ FLAGR/RFIFORATHPRTS

 SLOE#REUE. SLOENZ—MtfEREES, HM—TheERIRthEIE R %,

+ SLRD#EE

FIFO$E57EPCLKAY EFHE EEH, FBISLRDMWEUE, XA EIE M I UM B FRIIBIES 4.

£330 tco EHEIER (M PCLK Y EFHAFBNE) 5, FELBUEELI. NZEBEFIFOIREMIE— M UE
EEFIFORIE S & LREBEIE, TR BIESLOE,

RAEAZIER B REREHFT.

FLAGHIIR:

BTSN RS I AIFLAGIE SRR B, FLAGIESEPGHMaL, AIMEENERERAIENHRIETE
FUNLRENTRE, 2RSHEBRS.

FREENHRIER (Tssd)

HREEIRAER AV E B B SEE @ MEPSWITCH#R ENI B A (B FridREEithit B4 FAytaE) , 3
Current_Thread_Readyf#ir&E N1k, XNFEAZXHREET, HEESITEDMAR FEIHIZINEUER, ZIFE
BWECE, NTFERBIGRERT, HTAESRITFMDMAZ h23h IR, ZInEEWEE. SNTFRTM
FIFO¥: O, tIIRERZHGPIFEOMNB s EARKERNEN; WFEFMZEO, SHPIBEHEERNEN,
X— R RGERTFSAIMFIFOIZEN; BTFER T GPIF IR P BVELIZTIHE, FX3MI2 MFIFOIZE B IEHRE
PIRAEIR,

AR SWFRAEEIL, SLRD# F SLOE# TEEMEBEUIIZAIIRIFE M. 2 SLOE# BN, ¥3ERLR
WIREh (AR B AT IUR FIFO FIEEE) o 7£ PCLK IS NS4 EFA, 2 SLRD# BN, FIFO 5
HIEEIE, HET I EEREEIUES & L.

Synchronous Read Cycle Timing

SRRV RV N T S U6 e U RN a0 T W W
= 7\ :
e
FIFO ADDR An )@( Am
t;is. -t—iliw
= uy \ [
SLOE \ [
e WL jE=
scsnswaronso s I TITITATE L

(1

High-Z
"SLWR ( HIGH)
& 24 F4 MIGEFIFOIREER
BURFAM 55 001-84160 Rev. *K

www.infineon.com 2023-03-21


http://www.infineon.com/

" __
EZ-USB™ FX3$ SuperSpeed USBIZ4152 Infineon
CYUSB303x

T FEEH

21.7.2 B% MI&EFIFOERF5IEA

v FIFOMIIEARTE, ESLCSHESHIACE

v SNEREITE ML R L B BURE B A b

v SLWRHHBUE

v HSLWR#HSEUERT, EEHIBRT ABIFIFOMPCLKAY EFHE |, FIFOfSEHEIY

v FIFO ARG EFRIER tyr o EEHT, RASANBEERERNESFT!

AR WFREEL, SLWR# F SLCSH# EE NI EPRIFEN, TUHEES NFIENENEIEE, TIt

REGNELT, SLWR# BEfIfF, FIFO#IBR& EAMEUESTE PCLKVE DN EFHBE N FIFO, FIFO 85t

2ES PCLK Y EFHEEH,

IR BIIPKTEND# (SSEEMIMIEELIEE) USB M. BEILITINSISHFIIEES, fF

ZIERBEHIETF UM 51ZF HHRN BISLWR#BX A B [E] B U EPKTEND#, WAZTEBUEPKTEND# S F2HH R
FFFIFOADDRAZE,

SKEEG . BELBUEPKTENDH#, MHEEBUESLWRYE, IMER2RHE AL IERR o] IR —1PNEK
EBE#HIEE (ZLP) ZiBIFX3S . SLCS# it TiiREE B 25F7RIKEN,

Synchronous Write Cycle Timing
VAR B I\g%%h\_fﬂbh\_/_\_/*\_/ﬁu— [
v H‘ L
SLes g—\ /_
tas| by
FIFO ADDR : An }@( Am @
SLWR LT MMEUHHHHMHIM W R \ /
dedicated mrgla-‘:c;fAG for An ‘_)\
(1= Not Fullo = Full) resd o e
Lo AL A _
(1= Not FulD = Full) st s o N
DatalN HighZ @%7 D{tAm)| s Amf Dya(Am)
L \IL—EL[;{H
& 25 FZ MiZEFIFOENIER
HIEFM 56 001-84160 Rev. *K
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RHEBRFEEH
£21 [FF Migk#& FIFO B3
Parameter [}/ Description Min Max Units
FREQ Interface clock frequency - 100 MHz
tCYC Clock period 10 - ns
tCH Clock high time 4 - ns
tCL Clock low time 4 - ns
tRDS SLRD# to CLK setup time 2 - ns
tRDH SLRD# to CLK hold time 0.5 - ns
tWRS SLWR# to CLK setup time 2 - ns
tWRH SLWR# to CLK hold time 0.5 - ns
tCO Clock to valid data - 7 ns
tDS Data input setup time 2 - ns
tDH CLK to datainput hold 0.5 - ns
tAS Address to CLK setup time 2 - ns
tAH CLK to address hold time 0.5 - ns
tOELZ SLOE# to data low-Z 0 - ns
tCFLG CLK to flag output propagation delay - 8 ns
tOEZ SLOE# deassert to Data Hi Z - 8 ns
tPES PKTEND# to CLK setup 2 - ns
tPEH CLK to PKTEND# hold 0.5 - ns
tCDH CLK to data output hold 2 - ns
tSSD Socket switching delay 2 68 Sglcek
s
tACCD Latency from SLRD# to Data 2 2 Clock
cycle
S
tFAD Latency from SLWR# to FLAG 3 3 Cc;gl‘;k
s

TF: MADDREI DATA/FLAGSHEIR =NEIHA

AR
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T FEEH

21.8 3 MIZEFIFOIRF Y%A

v FIFOMIIEARTE, B SLCSHESHIBUE,

v SLOE#RBIUE. XEFEURE B ERIRT,

+ SLRD##BUEo

+ SLRD#EUESS, FFIAREIRBFIFOREIR, ZEUERTE MSLRD# FFEBRItRDOEIIER G E X,

v FIFO3S$T1ESLRD# RV R BUE [ B 1Y

WNE 26 Fi~, FIEN M FIFO IREXIE— 1N EREIE. A7 EREAEARRIUEHIMERIERL L,
SLOE# AT T HERIRZS. SLRD# F SLOE# AT LAZERE

REFERN TS B ERENESEFT,

AR ERAFEERT, $HUESATESLOE#ECERRE A FIREPRE (BIER LRI TR FIFO IX
&) o SLRD#EUEE, EHIBRA LRGSR B FIFOMEEE (BATUEIESLOEH) - FIFOFE$TTESLRD#
RRERRBUE S IR,

Asynchronous Read Cycle Timing

SLCS 7_\ /7

tas tan |
FIFO ADDR An m Am V
trol | tron
e S—_

SLRD / / \ /

SLOE

trL treLc
FLAGA .J’

dedicated thread Flag for An
(1=Not empty 0 = Empty)
FLAGB

dedicated thread Flag for Am \
(1=Not empty 0 = Empty) y

t troo  |ton t t troo
0E Lon 3 RDO o to
ltz
Data Qut —High-Z F ﬁ wlAn) DulAn) DyfAm) Dyer(Am) _K DyalAm)

o

SLWR
(HIGH)
26 2 MIGEFIFOIERUET
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T FEEH

21.9 25 MiGEFIFOEE5I%BA
¢ FIFOMHE#ROREH, B SLCSHEEE

v SLWRHHEBUESLCSHA S SLWRAE]BTBUE, ST TFSLWRHEE

v TESLWR#IZE EAEBRBUERT, HIBMMBRIESLWRS L
 FERRBUESLWRH AR SEBUR SR MBUE SRS NEIFIFOR, FASSFIFOYETHIEE

v TESLWRIZBRRIRECERIWILGS, BEMFIFOIRS. RAS AN ETRERNESHFES,

IR, ERABNERT, SLWRHEMRAUES, SIEHIES NFIFORA, SAIGFIFOISEH L,

FEHIES . BIIPKTEND# 5SS G E - MIIEE LEE] USB . BEIZITINEIESHF LIRSS, F
ZIERBEHIEF U NS 1ZFHENBISLWR#EK B [E] B BUEPKTEND#, AT BUEPKTENDHIFZAR 1R
FFFIFOADDRAZE,

FSRKEKES ;| B3 BUEPKTEND#, MEE BUESLWRYE, JMEP2SEAMERE vl IRMHIE— NS K
E#HIEE (ZLP) ZMBIFX3S . SLCS# Fithilt s Tii%ER B 27Fr IR E,

FLAGAIR: SMERAMEESET MIFIFENIE S RKEIMAREITH, FLAGIESH FX3Skat. BEEizes, AR
TE R YATHE . HIE IR,
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RRMEBEIFESH
Asynchronous Write Cycle Timing
SLCS Z \ /
tas tan
FIFO ADDR % An ® Am X/
twrl | twrn
TR \_/ \ /
tec t
— WF
=
FLAGA I }\
dedicated thread Flag for An Twric
(1=Not Full 0 = Full) —*
FLAGB ¢ ¢
dedicated thread Flag for Am WRS |TwRrH twrs | twrw
(1=Not Full 0 = Full) 1
DATAIn High-Z Dulpn) {jouam {outam o)
toge ftpen,
PKTEND
SLOE
(HIGH)

tWRPE: SLWR# de-assert to PKTEND deassert = 2ns min (This means that PKTEND should not be be deasserted before SLWR#)
Note: PKTEND must be asserted at the same time as SLWR#.

Asynchronous ZLP Write Cycle Timing

SL_CSZ_\ /_

tas tan |
FIFO ADDR A m
SLWR
(HIGH) tee| toen
PKTEND
twrig
FLAGA

dedicated thread Flag for An
(1=Not Full 0 = Full)

FLAGB
dedicated thread Flag for Am
(1=Not Full 0 = Full)

DATAIn High-Z

SLOE
(HIGH)

= 27 B MISEFIFOEANET
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RHEBRFEEH
®22 2 MIREFIFOSH
Parameter (12 Description Min Max Units

tRDI SLRD# low 20 - ns
tRDh SLRD# high 10 - ns
tAS Address to SLRD#/SLWR# setup time 7 - ns
tAH SLRD#/SLWR#/PKTEND to address hold time 2 - ns
tRFLG SLRD# to FLAGS output propagation delay - 35 ns
tFLG ADDR to FLAGS output propagation delay - 22.5

tRDO SLRD# to data valid - 25 ns
tOE OE# low to data valid - 25 ns
tLZ OE# low to data low-Z 0 - ns
tOH SLOE# deassert data output hold - 22.5 ns
tWRI SLWR# low 20 - ns
tWRh SLWR# high 10 - ns
tWRS Data to SLWR# setup time 7 - ns
tWRH SLWR# to Data Hold time 2 - ns
tWFLG SLWR#/PKTEND to Flags output propagation delay - 35 ns
tPEI PKTEND low 20 - ns
tPEh PKTEND high 7.5 - ns
tWRPE SLWR# deassert to PKTEND deassert 2 - ns
ARE
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T FEEH

21.10 FEimO R
Soim A FS1iH A T FMMCHISEhR 254,41 LA Kz SDRSERRZS 3.0, R 23751 H 7 FX3S 234 Sim O BIBY 5%,

=23 s AN 2%

Parameter 13! | Description | Min | Max | Units
MMC-20
tSDIS CMD Host input setup time for CMD 4.8 - ns
tSDIS DAT Host input setup time for DAT 4.8 - ns
tSDIH CMD Host input hold time for CMD 44 - ns
tSDIH DAT Host input hold time for DAT 44 - ns
tSDOS CMD Host output setup time for CMD 5 - ns
tSDOS DAT Host output setup time for DAT 5 - ns
tSDOH CMD Host output hold time for CMD 5 - ns
tSDOH DAT Host output hold time for DAT 5 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 50 - ns
SDFREQ Clock frequency - 20 MHz
tSDCLKOD Clock duty cycle 40 60 %
MMC-26
tSDIS CMD Host input setup time for CMD 10 - ns
tSDIS DAT Host input setup time for DAT 10 - ns
tSDIH CMD Host input hold time for CMD 9 - ns
tSDIH DAT Host input hold time for DAT 9 - ns
tSDOS CMD Host output setup time for CMD 3 - ns
tSDOS DAT Host output setup time for DAT 3 - ns
tSDOH CMD Host output hold time for CMD 3 - ns
tSDOH DAT Host output hold time for DAT 3 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 385 - ns
SDFREQ Clock frequency - 26 MHz
tSDCLKOD Clock duty cycle 40 60 %
MC-HS
tSDIS CMD Host input setup time for CMD 4 - ns
tSDIS DAT Host input setup time for DAT 4 - ns
tSDIH CMD Host input hold time for CMD 3 - ns
tSDIH DAT Host input hold time for DAT 3 - ns
tSDOS CMD Host output setup time for CMD 3 - ns
tSDOS DAT Host output setup time for DAT 3 - ns

AR
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=23 simORFS¥® @

Parameter 1! Description Min Max Units
tSDOH CMD Host output hold time for CMD - ns
tSDOH DAT Host output hold time for DAT - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 19.2 - ns
SDFREQ Clock frequency - 52 MHz
tSDCLKOD Clock duty cycle 40 60 %
MMC-DDR52
tSDIS CMD Host input setup time for CMD 4 - ns
tSDIS DAT Host input setup time for DAT 0.56 - ns
tSDIH CMD Host input hold time for CMD 3 - ns
tSDIH DAT Host input hold time for DAT 2.58 - ns
tSDOS CMD Host output setup time for CMD 3 - ns
tSDOS DAT Host output setup time for DAT 2.5 - ns
tSDOH CMD Host output hold time for CMD 3 - ns
tSDOH DAT Host output hold time for DAT 2.5 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 19.2 - ns
SDFREQ Clock frequency - 52 MHz
tSDCLKOD Clock duty cycle 45 55 %
SD-FRINEE (SDR12)
tSDIS CMD Host input setup time for CMD 24 - ns
tSDIS DAT Host input setup time for DAT 24 - ns
tSDIH CMD Host input hold time for CMD 2.5 - ns
tSDIH DAT Host input hold time for DAT 2.5 - ns
tSDOS CMD Host output setup time for CMD 5 - ns
tSDOS DAT Host output setup time for DAT 5 - ns
tSDOH CMD Host output hold time for CMD 5 - ns
tSDOH DAT Host output hold time for DAT 5 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 40 - ns
SDFREQ Clock frequency - 25 MHz
tSDCLKOD Clock duty cycle 40 60 %
SD-B3& (SDR25)
tSDIS CMD Host input setup time for CMD 4 - ns
tSDIS DAT Host input setup time for DAT 4 - ns
AR
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=23 sinONFS#% @@

Parameter 1! Description Min Max Units
tSDIH CMD Host input hold time for CMD 2.5 - ns
tSDIH DAT Host input hold time for DAT 2.5 - ns
tSDOS CMD Host output setup time for CMD 6 - ns
tSDOS DAT Host output setup time for DAT 6 - ns
tSDOH CMD Host output hold time for CMD 2 - ns
tSDOH DAT Host output hold time for DAT 2 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 20 - ns
SDFREQ Clock frequency - 50 MHz
tSDCLKOD Clock duty cycle 40 60 %
SD-SDR50
tSDIS CMD Host input setup time for CMD 1.5 - ns
tSDIS DAT Host input setup time for DAT 1.5 - ns
tSDIH CMD Host input hold time for CMD 2.5 - ns
tSDIH DAT Host input hold time for DAT 2.5 - ns
tSDOS CMD Host output setup time for CMD 3 - ns
tSDOS DAT Host output setup time for DAT 3 - ns
tSDOH CMD Host output hold time for CMD 0.8 - ns
tSDOH DAT Host output hold time for DAT 0.8 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 10 - ns
SDFREQ Clock frequency 100 MHz
tSDCLKOD Clock duty cycle 40 60 %
SD-DDR50
tSDIS CMD Host input setup time for CMD 4 - ns
tSDIS DAT Host input setup time for DAT 0.92 - ns
tSDIH CMD Host input hold time for CMD 2.5 - ns
tSDIH DAT Host input hold time for DAT 2.5 - ns
tSDOS CMD Host output setup time for CMD - ns
tSDOS DAT Host output setup time for DAT - ns
tSDOH CMD Host output hold time for CMD 0.8 - ns
tSDOH DAT Host output hold time for DAT 0.8 - ns
tSCLKR Clock rise time - 2 ns
tSCLKF Clock fall time - 2 ns
tSDCK Clock cycle time 20 - ns
AR
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=23 sinONBEFESH %)

Parameter 1! Description Min Max Units
SDFREQ Clock frequency - 50 MHz
tSDCLKOD Clock duty cycle 45 55 %
==

3. FRESHIIRISITHRIE, FiEFERIE,
21.11 BRITIMEHF
21.11.1 PCHFE
AT tr tsU:DAT

e e e SDA

sess 5O

[A—

Y
cont

ﬂgm

—1 /3oL
15t clock cycle

__________

-
|

70 %
30 %

L { A .%

tsu;sTA T =—t=tHD:sTA tsp—|

tvD:ACK

A

oth clock

oth clock

002aac938

28 I>C B FFRE X
R 24 IPC R FSE
Parameter [ ‘ Description Min Max Units

IPCiRERINSE

fSCL SCL clock frequency 0 100 kHz
tHD:STA Hold time START condition 4 - us
tLOW LOW period of the SCL 4.7 - Us
tHIGH HIGH period of the SCL 4 - Us
tSU:STA Setup time for a repeated START condition 4.7 - us
tHD:DAT Data hold time 0 - Us
tSU:DAT Data setup time 250 - ns
tr Rise time of both SDA and SCL signals - 1000 ns
tf Fall time of both SDA and SCL signals - 300 ns
AR
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RHEBRFEEH
<24 PCHREFEESH @

Parameter 14 Description Min Max | Units
tSU:STO Setup time for STOP condition 4 - Us
tBUF Bus free time between a STOP and START condition 4.7 - Us
tVD:DAT Data valid time - 3.45 us
tVD:ACK Data valid ACK - 3.45 us
tSP Pulse width of spikes that must be suppressed by input n/a n/a

filter
IPC REE S
fSCL SCL clock frequency 0 400 kHz
tHD:STA Hold time START condition 0.6 - us
tLOW LOW period of the SCL 13 - Us
tHIGH HIGH period of the SCL 0.6 - Us
tSU:STA Setup time for a repeated START condition 0.6 - us
tHD:DAT Data hold time 0 - Us
tSU:DAT Data setup time 100 - ns
tr Rise time of both SDA and SCL signals - 300 ns
tf Fall time of both SDA and SCL signals - 300 ns
tSU:STO Setup time for STOP condition 0.6 - us
tBUF Bus free time between a STOP and START condition 1.3 - Us
tVD:DAT Data valid time - 0.9 us
tVD:ACK Data valid ACK - 0.9 Us
tSP Pulse width of spikes that must be suppressed by input 0 50 ns

filter
PCIGRBRRIENX S (T£12C_vDDQ=1.2 VAT R HF)
fSCL SCL clock frequency 0 1000 kHz
tHD:STA Hold time START condition 0.26 - us
tLOW LOW period of the SCL 0.5 - ys
tHIGH HIGH period of the SCL 0.26 - Us
tSU:STA Setup time for a repeated START condition 0.26 - Ms
tHD:DAT Data hold time 0 - us
tSU:DAT Data setup time 50 - ns
tr Rise time of both SDA and SCL signals - 120 ns
tf Fall time of both SDA and SCL signals - 120 ns
tSU:STO Setup time for STOP condition 0.26 - us
tBUF Bus-free time between a STOP and START condition 0.5 - Us
tVD:DAT Data valid time - 0.45 us
tVD:ACK Data valid ACK - 0.55 us
tSP Pulse width of spikes that must be suppressed by input 0 50 ns

filter
AR
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L
SA, LN
WS (output) | Vo
T T I |
B tra -
= 29 I’s f& 48 A A
+&25 I’s RS
Parameter [1°! Description Min Max | Units
tT I’S transmitter clock cycle Ttr - ns
tTL I°S transmitter cycle LOW period 0.35x Ttr - ns
tTH I°S transmitter cycle HIGH period 0.35x Ttr - ns
tTR I°S transmitter rise time - 0.15x Ttr ns
tTF I’S transmitter fall time - 0.15x Ttr ns
tThd I’S transmitter data hold time 0 - ns
tTd I>S transmitter delay time - 0.8 xtT ns

R (T BT Eh RIS ER. T SR AMEE 326ns (3.072MHz) , ILERT 32 i 96 kHz 4RI ES,

pas =
15. FRESHEIRISITHRIE, F@EIRFMEIRIE,
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SSN
(output)

SCK
(cpoL=0,
Output)
SCK
(cpoL=1,
Output)

MISO
(input)

MOSI
(output)

SSN
(output)

SCK
(cPoL=0,
Output)
SCK
(cPoL=1,
Output)

MISO
(input)

MOsI
(output)

SPI Master Timing for CPHA=1

= 30 SPI
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Parameter ¢/ Description Min Max Units
fop Operating frequency 0 33 MHz
tsck Cycle time 30 - ns
twsck Clock high/low time 13.5 - ns
tlead SSN-SCK lead time 1/2tscki*-5 | 1.5tscklt+5 ns
tlag Enable lag time 0.5 1.5 tsck*+5 ns
trf Rise/fall time - 8 ns
tsdd Output SSN to valid data delay time - 5 ns
tdv Output data valid time - 5 ns
tdi Output data invalid 0 - ns
tssnh Minimum SSN high time 10 - ns
tsdi Data setup time input - ns
thoi Data hold time input - ns
tdis Disable data output on SSN high - ns
AR

16. FAE SEIYMIKIHRIE, HE@EdA LRI,

YEFM

www.infineon.com

69

001-84160 Rev. *K
2023-03-21


http://www.infineon.com/

EZ-USB™ FX3S SuperSpeed USBIZ 28

CYUSB303x

Infineon

S5

22

E(IF5

ATHRIFEMAN BT FSSHEE U FFIHNEK,

|27 S UMY FSE
Parameter Definition Conditions Min (ms) | Max (ms)
tRPW Minimum RESET# pulse width Clock Input 1 -
Crystal Input 1 -
tRH Minimum high on RESET# - 5 -
tRR Reset recovery time (after which Boot loader begins Clock Input 1 -
firmware download) Crystal Input 5
tSBY Time to enter standby/suspend (from the time MAIN_- - - 1
CLOCK_EN/ MAIN_POWER_EN bit is set)
twu Time to wakeup from standby Clock Input 1 -
Crystal Input 5 -
tWH Minimum time before Standby/Suspend source may - 5 -
be reasserted
S5 =\ S\S
VDD
( core) / /
XVDDQ Z '/; 7 55 55
XTALIN/ CLKIN
XTALIN/ CLKIN must be stable
before exiting Standby/Suspend
Mandatory ; tRR g I H
Rt:asetPuIse L 59 Hard Reset r—p: &S‘
RESET#T;“"/;"? ,‘ \ /
tRPW . tWH o,
: : —
tSBY WU :
Standby/ — r—»
Suspend Source \ : //#
Standby!Suspendsourc‘eIsasserted Standhyf‘Su;pend
(MAIN_POWER_EN/ MAIN_CLK_EN bitis source Is deasserted
set)
& 31 =R A2
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st

23 EETE

2 =]
{g] {8] (datum B)
A _/ Il_‘ (] 1110987F'5432 /MCORNER
AT CORNER | ooooogoooog A
i O00O0OO0OOLOOCOOO |8
! O000O0OYOOQOOO |c
| A | O0000DO0O0OQO |o
' [so] O0000POOOOO | & [
“4———a4-———- [ ——mee@e®geoeaa T
I OOOOO(bOOOOO G (datum A)
! 0O0000QQO0CO00O |H
| Q00000 OOQOOQO |
i 0] OOOOOgOOOOO K
| ooooolooooo t
| [=]0.10[C] 2x /o !
TOP VIEW — {eE]
BOTTOM VIEW
l DETAIL A
[ \ |
DETAIL A 1 SIDE VIEW
NOTES:
DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOL MIN NOM. MAX. 2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
A . - 1.20 3. "e” REPRESENTS THE SOLDER BALL GRID PITCH.
A1 0.15 R - 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
10.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
€ 10.00 BSC N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
o1 .00 BSC SIZE MD X ME.
E1 8.00 BSC ADIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
VD o PLANE PARALLEL TO DATUM C.
VE ” "sn" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
N 21 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
7 b 0.25 030 035 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" OR "SE" = 0.
eD 0.80 BSC
o 080 BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
D '0 P "SD" = eD/2 AND "SE" = eE/2.
' Am CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK
SE 0.00

METALIZED MARK, INDENTATION OR OTHER MEANS.
8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER

BALLS.

001-54471*F

=] 32
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<28 B’EITHER
Ordering Code SRAM (KB) | Storage ports | HS-USB OTG | GPIF Il data bus width | Package type
CYUSB3035-BzXI 512 2 Yes 16-bit 121-ball BGA
CYUSB3035-BzZXC 512 2 Yes 16-bit 121-ball BGA

24.1 TSR E X

OY USB 3 XXX BZX I/C

Temperature range
Industrial/commercial

Package type: BGA

Marketing part number

Base part number for USB 3.0

Marketing code: USB = USB controller

Company ID: CY = Cypress (An Infineon Technologies company)

BB 72 001-84160 Rev. *K
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29 AP GERNYERRIE
Acronym Description
DMA Direct Memory Access
HNP Host Negotiation Protocol
MMC Multimedia Card
MTP Media Transfer Protocol
PLL Phase Locked Loop
PMIC Power Management IC
SD Secure Digital
SDIO Secure Digital Input/Output
SLC Single-Level Cell
SLCS Slave Chip Select
SLOE Slave Output Enable
SLRD Slave Read
SLWR Slave Write
SPI Serial Peripheral Interface
SRP Session Request Protocol
usB Universal Serial Bus
HIEEM 73 001-84160 Rev. *K
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26.1 ) -¢==K i
&30 pIE-—= =R
Symbol Unit of measure

°C degree Celsius

Mbps megabits per second

MBps megabytes per second

MHz megahertz

pA microampere

Us microsecond

mA milliampere

ms millisecond

ns nanosecond

Q ohm

pF picofarad

v volt
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ATIMEBFX3SEVThR D, CHBRENIRT. BARBTBEMRMAFM. REE. JBRFERG RN

FhrApiERt. EREAREE, BRAEIR CIEERK.

SR HES
#&31 ZEMNIBES
Part number Device characteristics
CYUSB303x-xxxX All variants

EZ-USB™ FX3 SuperSpeed USB IAIERZS
RS &£

EZ-USB™ FX3 SuperSpeed USB 12 RIGE

TREX T A RTFEITHR D EZ-USB FX3S =ik USB 28 R EHENRRE R M.

Items [Part number] |Silicon revision Fix status

1. Turning off VIO1 during Normal, CYUSB303x-xxxx | Rev.D,C,B |Workaround provided
Suspend, and Standby modes causes the
FX3S to stop working.

2. USB enumeration failurein USB boot CYUSB303x-XXXX Rev.D,C,B |Workaround provided
mode when FX3S is self-powered.

3. Extra ZLP is generated by the COMMIT CYUSB303x-xxxx | Rev.D,C,B |Workaround provided
action in the GPIF Il state.

4. Invalid PID sequence in USB 2.0 ISOC data | CYUSB303x-xxxx Rev.D,C,B |Workaround provided
transfer.

5. USB data transfer errors are seen when CYUSB303x-XXXX Rev.D,C,B |Workaround provided
ZLP is followed by data packet within
same microframe.

6. Bus collision is seen when the 12C block is | CYUSB303x-xxxx | Rev.D,C,B |UseFX3Sin
used as a master in the 12C multi-master single-master configu-
configuration. ration

7. Low power U1 fast-exit issue with USB3.0 CYUSB303x-xxxx Rev.D,C,B |Workaround provided
host controller.

8. USB data corruption when operating on CYUSB303x-xxxx | Rev.D,C,B |Workaround provided
hosts with poor link quality.

9. Device treats Rx detect sequence from the | CYUSB303x-xxxx | Rev.D,C,B |Workaround provided
USB 3.0 host as a valid U1 exit LFPS burst.

10. 12C data valid (tVD:DAT) specification CYUSB303x-xxxx | Rev.D,C,B |No workaround needed

violation at400 kHz witha40/60 duty
cycle.
11. FX3S device does not respond correctly to | CYUSB303x-xxxx | Rev.D,C,B |Workaround provided

port capability request from host after
multiple power cycles.

YEFM
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1LECIEE”, “ERR "M«FN " EXTXE VIolr 2 FX3s F1ETF.

Problem definition

Turning off the VIO1 during Normal, Suspend, and Standby modes will cause the FX3S to
stop working

Parameters affected

N/A

Trigger condition

This condition is triggered when the VIO1 is turned off during Normal, Suspend, and
Standby modes

Scope of impact

FX3S stops working

Workaround

VIO1 must stay on during Normal, Suspend, and Standby modes

Fix status

No fix. Workaround is required.

2.FX3s B f#tEhY,

USB BEIE TRY USB ALK,

Problem definition

When FX3S is self-powered and not connected to the USB host, it enters low-power
mode and does not wake up when connected to USB host afterwards. This is because
the bootloader does not check the VBUS pin on the connector to detect USB connection.
It expects that the USB bus is connected to the host when it is powered on.

Parameters affected

N/A

Trigger condition

This condition is triggered when FX3S is self-powered in USB boot mode

Scope of impact

Device does not enumerate

Workaround

Reset the device after connecting to USB host

Fix status

No fix. Workaround is required.

3.7EGPIFILIRAET, RBIRBESEMEING ZLP,

Problem definition

When COMMIT action is used in a GPIF-1l state without IN_DATA action then an extra
Zero Length Packet (ZLP) is committed along with the data packets

Parameters affected

N/A

Trigger condition

This condition is triggered when COMMIT action is used in a state without IN_DATA
action

Scope of impact

Extra ZLP is generated

Workaround

Use IN_DATA action along with COMMIT action in the same state

Fix status

No fix. Workaround is required.

4.USB 2.0 ISOC ¥iR{Z P8I PID 55

Problem definition

When the FX3S device is functioning as a high speed USB device with high
bandwidth isochronous endpoints, the PID sequence of the ISO data packets is
governed solely by the isomult setting. The length of the data packet is not
considered while generating the PID sequence during each microframe. For
example, even if a short packet is being sent on an endpoint with MULT set to 2; the
PID used will be DATA2.

Parameters affected

N/A

Trigger condition

This condition is triggered when high bandwidth ISOC transfer endpoints are used

Scope of impact

ISOC data transfers failure

Workaround This problem can be worked around by reconfiguring the endpoint with a lower isomult
setting prior to sending short packets, and then switching back to the original value
Fix status No fix. Workaround is required.
KR/ 76 001-84160 Rev. *K
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5.5 ZLP EEHLIE— MM SRR, I use BiREREIR.

Problem definition

Some data transfer errors may be seen if a Zero Length Packet is followed very quickly
(within one microframe or 125 ps) by another data packet on a burst enabled USB IN
endpoint operating at super speed

Parameters affected

N/A

Trigger condition

This condition is triggered in SuperSpeed transfer with ZLPs

Scope of impact

Data failure and lower data speed.

Workaround

The solution is to ensure that some time is allowed to elapse between a ZLP and the
next data packet on burst enabled USB IN endpoints. If this cannot be ensured at the
data source, the CyU3PDmaChannelSetSuspend() API can be used to suspend the corre-
sponding USB DMA socket on seeing the EOP condition. The channel operation can then
be resumed as soon as the suspend callback is received.

Fix status

No fix. Workaround is required.

6. HIERCZ T REFEEFRRERIEN—IN T IREEAN, BRESLHNRIE N,

Problem definition

When FX3S is used as a master in the I1°C multi-master configuration, there can be
occasional bus collisions

Parameters affected

N/A

Trigger condition

This condition is triggered only when the FX3S I°C block operates in Multi-master config-
uration

Scope of impact

The FX3S I’C block can transmit data when the I°C bus is not idle leading to bus
collision

Workaround

Use FX3S as a single master

Fix status

No fix

7.UsB3.0 A HIZZHEINFE vl BRIFR U el

Problem definition

When FX3S device transitions from low power U1 state to U0 state within 5 ps after
entering U1 state, the device sometimes fails to transition back to U0 state, resulting in
USB Reset

Parameters affected

N/A

Trigger condition

This condition is triggered during low power transition mode

Scope of impact

Unexpected USB warm reset during data transfer

Workaround This problem can be worked around in the FW by disabling LPM (Link Power
Management) during data transfer
Fix status FW workaround is proven and reliable
BIEFM T 001-84160 Rev. *K
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8. EHERREREN T LIZTTHR usB BIEHIF.

Problem definition

If FX3S is operating on a USB 3.0 link with poor signal quality, the device could send
corrupted data on any of the IN endpoints (including the control endpoint)

Parameters affected

N/A

Trigger condition

This condition is triggered when the USB3.0 link signal quality is very poor

Scope of impact

Data corruption in any of the IN endpoints (including the control endpoint)

Workaround

The application firmware should perform an error recovery by stalling the endpoint
on receiving CYU3P_USBEPSS_RESET_EVT event, and then stop and restart DMA
path when the CLEAR_FEATURE request is received.

Note: SDK versions 1.3.3 and above internally manages the DMA transfers and

performs the endpoint reset when potential error conditions are seen. For more

details in appli- cation firmware, see the GpiftoUsb example available with SDK

Fix status

FW workaround is proven and reliable

9.1& &R H USB 3.0 =B Rx NI FIMABRE vl O LFPS RE,

Problem definition

The USB 3.0 PHY in the FX3S device uses an electrical idle detector to determine
whether LFPS is being received. The duration for which the receiver does not see an
electrical idle condition is timed to detect various LFPS bursts. This implementation
causes the device to treat an Rx Detect sequence from the USB host as a valid U1 exit
LFPS burst.

Parameters affected

N/A

Trigger condition

This condition is triggered when the USB host is initiating an Rx Detect sequence while
the USB 3.0 Link State Machine on the FX3S is in the U1 state. Since the host will only
perform Rx Detect sequence in the RX Detect and U2 states, the error condition is seen
only in cases where the USB link on the host has moved into the U2 state while the link
on FX3Sisin the U1 state.

Scope of impact

FX3S moves into Recovery prematurely leading to a Recovery failure followed by
Warm Reset and USB re-enumeration. This sequence can repeat multiple times
resulting in data transfer failures.

Workaround FX3S can be configured to transition from U1 to U2 a few microseconds before the host
does so. This will ensure that the link will be in U2 on the device side before the host
attempts any Rx Detect sequence; thereby preventing a false detection of U1 exit.

Fix status Workaround is implemented in FX3S SDK library 1.3.4 and above

10.7E4MFE 400 kHz, §ZFL6H40/60M9FKHF T, HBR T PCHIER ETE] (tvD:DAT) HI3E,

Problem definition

I°’C Data Valid (tVD:DAT) parameter at 400 kHz with a 40/60 duty cycle is 1.0625 us, which
exceeds the I>C specification limit of 0.9 ys.

Parameters affected

N/A

Trigger condition

This violation occurs only at 400 kHz with a 40/60 duty cycle of the I>C clock

Scope of impact

Setup time (tgypat) is met with a huge margin for the transmitted data for 400 kHz and so
tyq.pat Violation will not cause any data integrity issues

Workaround No workaround needed
Fix status No fix needed
HIEFM 78 001-84160 Rev. *K
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Problem definition |During multiple power cycles, sometimes the FX3S device does not respond correctly
to the Port Capability request (Link Packet) from the USB Controller. In view of this,
FX3S does not get the subsequent Port Configuration request from the USB controller,
resulting in SS.Disabled state. The device fails to recover from this state and finally
results in enumeration failure.

Parameters affected | N/A

Trigger condition This condition is triggered when the FX3S provides an incorrect response to the Port
Capability request from the host

Scope of impact Device fails to enumerate after multiple retries

Workaround Since the host does not send the Port Configuration request to the FX3S device, it
causes a Port Configuration request timeout interrupt to be triggered in the device. This
interrupt is handled in the FX3 SDK 1.3.4 onwards to generate and signal CY_U3P_US-
B_EVENT_LMP_EXCH_FAIL event to the application. This event should be handled in
the user application such that it does a USB Interface Block Restart. See the
KBA225778 for more details and the firmware workaround example project.

Fix status Suggested firmware work-around is proven and reliable

BURFAM i) 001-84160 Rev. *K
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Document
revision

Date

Description of changes

**

2012-12-06

New datasheet.

*A

2013-02-11

Updated Ordering information:
Updated part numbers.

*B

2013-06-20

Updated Ordering information:
Updated part numbers.
Updated to new template.

*C

2013-09-23

Replaced CYUSB3035 with CYUSB303x in all instances across the
document.

Updated Features:

Updated description.

Updated Applications:

Updated description.

Updated Functional overview:

Updated description.

Updated Storage port (S-Port):

Updated description.

*D

2015-01-07

Updated Functional description:
Added “For a complete list of related resources, click here.” at the end.
Added More information.

*E

2015-09-18

Updated AC timing parameters:

Updated Slave FIFO interface:

Updated Synchronous slave FIFO sequence description:
Updated description.

Updated Figure 24.

Updated Synchronous slave FIFO write sequence description:
Updated description.

Updated Figure 25.

Updated Table 21.

*F

2016-01-14

No technical updates.
Completing Sunset Review.

*G

2017-05-04

Updated Package diagram:
spec 001-54471 - Changed revision from *D to *E.
Updated to new template.

*H

2018-02-20

Updated More information:

Removed CYUSB3KIT-001 Kit related information.
Updated Package diagram:

spec 001-54471 - Changed revision from *E to *F.
Added Errata.

*1

2018-09-29

Updated Features:

Updated description.

Updated More information:
Updated description.

Updated Functional overview:
Updated description.

Updated USB interface:
Removed “EZ-Dtect”.

Updated Carkit UART mode:
Updated Figure 5.
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Document

revision Date Description of changes

Updated Other interfaces:

Updated 12S interface:

Updated description.

Updated Boot options:

Updated description.

Updated Power:

Updated description.

Updated Table 6.

Updated Pinouts:

Updated Figure 11.

Updated Pin description:

Updated Table 7.

Updated Table 9.

Updated Electrical specifications:

Updated DC specifications:

Updated Table 11.

Added Table 12.

Added Thermal characteristics.

Updated AC timing parameters:

Added GPIF Il lines AC characteristics at 100 MHz.

*| (cont.) 2018-09-29 Added GPIF Il PCLK Jitter characteristics.

Updated GPIF Il timing:

Updated Table 16:

Changed maximum value of tco parameter from 8 nsto 7 ns.
Updated Slave FIFO interface:

Updated Synchronous slave FIFO sequence description:
Updated description.

Updated Synchronous slave FIFO write sequence description:
Updated Table 21:

Changed maximum value of tco parameter from 8 nsto 7 ns.
Updated Errata:

Updated description.

Updated EZ-USB™ FX3 SuperSpeed USB errata summary:
Updated description.

Updated details in “Silicon Revision” column for all items in the
table. Added items “Low Power U1 Fast-Exit Issue with USB3.0 host
controller.”, “USB data corruption when operating on hosts with
poor link quality”, “Device treats Rx Detect sequence from the USB
3.0 host as a valid U1 exit LFPS burst.”, “I*C Data Valid (tVD:DAT)
specification violation at 400 kHz with a 40/60 duty cycle.” and their
corresponding details in the table.

Updated to new template.
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Document

revision Date Description of changes

Updated Pin description:

Updated Table9.

Updated Errata:

Updated EZ-USB™ FX3 SuperSpeed USB errata summary:

*J 2018-12-13 Updated description.

Added item “FX3S Device does not respond correctly to Port
Capability Request from Host after multiple power cycles.” and its
corresponding details in the table.

Completing Sunset Review.

Updated to Infineon template

Updated Logic block diagram

*K 2023-03-21 Updated Table 2

Updated and added a note for Table 8
Removed obsolete part numbers from Table 28
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