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Introduction

Thank you for choosing QuickUSB QuickUSB make your product a wel
connected USB device quickly and with a minimum of hassle. Not only
QuickUSB a quick way to get connected to USB, it also offers greaSpted
USB 2.0 performance with a wide variety of target interface options.

We hope this guidewill answer all of your questions about QuickUSBHowever,
if you have a question that you canriofind an answer for in this guideplease

check the web siteat www.quickusb.comand please use the QickUSB online
support forum Qur support team will do our bestget you the answer you need.

QuickUSB andhe Big USBPicture

Please Bke some time to understand the big picture as it relates to USB
connections. USB has gained the success it has becauseis a welldesigned
bus specifically designed toeasily, and reliablyconnect peripherals to a PC.
Part of that design defines the relationship ketween your PC and the device
Although with QuickUSB yodo notneed to learn the inner workings of USBpu
do need to understand the basics of USBWe will explain the basics here and if
you want to learn more, you can browsaww.usb.organd learn just about
everything that there is to knowabout USB Just be careful because you can
easilyget distracted from what you really need taccomplish

USB Nomenclature

Conveying the big picture requires defining some key word3he first isUSB
and it is an acronymfor Universal Serial Bus. Host means your PC. Device
means the QuickUSB module and/or the subsystem you need to connect to the
PC. Aipe is a unidirectional virtual connection between a hostnd the device.
Every pipe has a direction attribute of eitheiN or OUTto indicate the direction
of data flowwith respect to the host Anendpointis the device side connection
of a pipe. When a device is connected to a host, the host automatically senses
this and enumeratesthe bus to find it.

USB System Architecture

TheUSB is a mastefslave bus. Thismeans thatthe master initiates all traffic
on the bus and the slave can only respond to the master. Fdne USB, the
master is the host computer (your PC)and the slave is the device This
master/slave relationship means that nterrupts are not possible on theUSB.
The USB supportsa pseudointerrupt scheme involving lowlatency interrupt
endpoints so the host can performlow-atency device polling to emulate an
interrupt. QuickUSB does noturrently support interrupt endpoints

S
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I/O Subsystem Latencyand Throughput

The period of time between the start of a transfer and the time that it actually
occurs is thetransfer latency. USB transfer latencyis the result of several
factors. Hrst is the fact that the USB is a frameoriented bus and that all
packets must be schedule to a time base of either 1ms (full speed or 125us
(HiSpeed. Secondly, the operating system generally assesses a software
latency penalty when switching from user mode to kernel mode.

Throughputis a measure of data transfer speed and geneiigl expressed in
megabytes per second (MB/s).Transfer latency affects throughput because it
increases the amount of time a transfer takes regardless of the connection
speed.

However, & the data transfer size becomes larger, the transfer latency
becomes asmaller fraction of the total transfer timethereby diminishing its
effect. When the transfer size is small, the trasfer latency will seriously
degrade throughput.

Therefore, for applications that require the highest throughpuransfer sizesof
at least 64KB are recommended.

Another way to mitigate transfer latency issues is to minimize the amount of
time that the U subsystem waits to schedule USB packets. You can
accomplish this using asynchronous function callswith asynchronous function
calls, the transferis scheduled when the function is called, but the function
returns without waiting for the transfer to complete. Using this mechanism, one
can concurrently schedule enough UStBansfersto assurethat the USBwill not
idle waiting for data to betransferred to or fromyour device.

The simplest and most reliable technique for this is to employ multiple transfer
buffers and rotate them on an asieeded basis.

USB Intepacket Dehy

In certain circumstances, the USB target interface bandwidth is greater than the
USB bus bandwidth. This is the case with the Cypress BISB FX2LP
microcontroller. In wordvide mode, the FX2LP can trafer data at up to
96MB/sec. The maximum theoretical throughput of a F8peed USB 2.0 pipe is
54MB/sec. Because the FX2LP can go faster than the USB pipe, the target
interface is subjecttoper i ods of bus inactivity
Your sysem design should take into consideration the strongossibility that
there will begaps between data packets and deal with them accordingly.

6 I/O Subsystem latency and Throughput
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DesigningHardwarefor QuickUSB

Connecting QuickUSB to your hardware is simple. First, decaiethe type of
connection you need. If you need to transfer large amounts of data very quickly,
then you should use the Higispeed Parallel Port. If yoonly need to turn some
1/0 pins on and off, you can just use the generglurpose 1/O pins.

The Cypres EZ USB FX2

QuickUSB is based on the Cypress HBB FX2LP microcontroller. The FX2LP is
a powerful, singlechip USB microcontroller that offers an unparalleled
capability to interface subsystems to a PC with a higipeed USB 2.0
connedion. QuickUSB unleashes the power of the FX2LP to Righel hardware
and software designers by abstracting its capabilities as library of dataflow
oriented function calls. In addition, chigpecific capabilities are supported via
60 Set t i ng ste useht@dustomizd the Wwehavior of the FX2LP to suit the
target application.

Power and Ground

QuickUSBsupplies unregulated +5V at up to 400 mA maxon the VBUS pindo
power your circuitry For modules Rev Al and abovenaFETon the QuickUSB
module controls power. Power isff by default and then turned on once the
host configures the module. This behavior is required by the USB specification.
The QuickUSB module incorporates a eent limiting circuit that will shu down
the VBUSpins on an overcurrent condition. In addition the entire module may
be powered down by the host or a USB hubit draws more than the 500 mA
allotted by the USB.

If your circuit draws less than 400 mAyou may power it from the unregulated

5V provided on the VBUS pins. However, if your cirauill draw more than 50

mA, you shoulddesign your circuit with either a downstream power switch (such
as the TPS2051A or an active high enable logic switched voltage regulator
Connect the enable signal to SW_P@in 76). This signal will enable your
circuitdés voltage swidpisltunedoan adthecoatput h e
voltage has stabilized to >= 93% of the voltage supplied by the USB. For more
information about the QuickUSB VBUS switch, consult the datasheet for the
Texas InstrumentsTPS215Q

If your circuit draws more that00 mA, do notpowerit from VBUS. It should be
powered with an external power supply and connect the digital ground of your
circuit to GND. In this case, yu might want toconnectan unused I/O pin to the
external power supply through a current limiting resistor (10K you canread
the pin to determine the state of the external power supply

TheCypress EZ USB FX2 7
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I/O Levels

The I/O pins on the QuickUSB module have the following characteristics:

Parameter Description Conditions

ViH Input HIGH Voltage 2 525 | V
Vi Input LOW Voltage -0.5 0.8 Y,

I Input Leakage Currer| ++10 | UuA
Von Output Voltage HIGH| IOUT =4 mA 2.4

VoL Output Voltage LOW | IOUT =4 mA 0.4

lon Output Current HIGH 4 mA
lou Output Current LOW 4 mA

Tablel - 1/0O Characteristics
(From Cypress Document8-08032 Rev. *K)

Unused I/O Pins

Some /O pins are reserved for future use and may be activated by a new
version of the module or a new firmware release.Therefore, you must not
connect nused QuickUSB 1/O pingo any signals or power supplies DO NOT
DIRECTLYGROUND UNUSED QUIGBU/O PINS IN YOUBIRCUIT.You may
use a 10k resistor to tie unused pins to a known level, but do not connect them
directly.

Default I/O State

With QuickUSB Library (including firmware) v2.11 and above, QuickUSB
supports nonvolatile 1/0 pin default settings. The default settings are
programmed and read using the QuickUsbWriteDefault and
QuickUsbReadDefaulfunctions respectively.

High-Speed Parallel Port

The HighSpeed parallel port is a truly outstanding feature of the QuickUSB
module. It is the fastest connection on the QuickUSB module and can trdes
very large blocks of data to and from your device with easét provides both
master and slave modetransfers with several types of transfer handshaking
models.

Overview

The highspeed parallel port (HSPPis an 8 or 16-bit port that is used to
transfer highspeed data between the host PC and your device. The WORDWIDE
setting controls the data element width. If WORDWIDE = 1, the transfers are
16-bits wide and if 0, 8bits wide. For more information about WORDWIDE, see
the SETTING WORDWIBEe t t i ng in the ©6Settinlffsd
the HSPP is in &it mode, the upper 8 bits may be used as general purpose /0.

In addition, there is a 9bit address buswhich increments each time a data
element is transferred. Theaddress bus can be set to a fixed address to allow
multiple writes to the same address. The address bus can also be disabled and
the address bus bits reused as general purpose |/O. See the
SETTING_DATAADDRES®t ting in the 06Settingso
more information

8 I/O Levels
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There are two modes of HSPP operation, master and slave. The HSPP mode is
automatically selected by the QuickUSB firmware, but it may bleanged at any
time usingthe SETTING_FIFO_CONRBK3ting. Typically, your hardware will be
configured for either master or slave mode and the requirements of your
application will determine which mode is best for you

GPIF Master Mode

In GPIFmaster mode, the QuickUSB module controls all aspects of the HSPP
and the host PC initiates all data transfers through the QuickUSB module. This
mode is implemented using the GPIF programmable DMA engine built into the
FX2. AlGPIF master mode HSPP trafers are synchronouswith IFCLKand are
controlled by CMD_DATAREN WENand OE CMD_DATA indicates whether the
HSPP transfer was initiated by the command or data fuimms. REN indicates
read a transfer and WEN indicates a write transfer. ~ OE indicates a read
transfer prior to actually asserting the REN signal so that the peripheral can
prepare to execute a read transfer.

Command Transfers

Command transfers are lowspeed transfers that use the data bus (FD) and the

address bus (GPIFADR) to read and write data to and from the target hardware.

The QuickUsbReadCommandnd QuickUsbWriteCommandunctions are used

to perform command transfers. They transfer data one element at a time with

the CMD_DATA |line set high (6106) . Comma |
registers in a peripheral connected to the HSPP, but they can be used for any

type of bidirectional low speed parallel I/O.

Data Transfers

Data transfers are highspeed blockoriented data transfers that use the data

bus (FD) and the ddress bus (GPIFADR) to read and write data to either a FIFO

or a memory in the target hardware. TheQuickUsbReadData and
QuickUsbWriteDatafunctions are used to perform higkspeed data transfers.

They transfer data ina burst of data blockswith the CMD_DATA line set low

(6006) . A single call from QuickUsbReadDz:
down into a series of data blocks tnasferred over the HSPP.

High-SpeedParallel Port 9



GPIRVaster Model/O Models

The QuickUSB module interfaces to target hardware by implementagumber
of I/0 models that provide enough flexibility to interface to a wide variety target
hardware. Tle I1/O models are selected byeprogramming thefirmware of the
QuickUSB module using theQuickUSB Programmer Each firmware load
implements a different I/O model. The timing diagrasfor each /O modelare
given below.

QuickUSB Signal 1/0 Model Direction
FD[15:0] (Word Wide) or FD[7:0] (Byte| All Bidirectional
IFCLK All OUT or IN

(Programmable
default)

CMD_DATA All ouT
REN or nREN All ouT
WEN or nWEN All ouT
nOE FIFO & BlocK ouT
NnEMPTY FIFO & Block IN
nFULL FIFO & BlocK IN

Table2 & GPIF 1/0O Connections

GPIRMaster ModeTiming Parameters
Internally Externally

Parameter Description Sourced IFCLK ~ Sourced IFCLK  Unit
Min Max Min Max

IFCLK Period 20.83 20.83 200| ns

RDYX to Clock Se 8.9 29 ns

up Time

Clock to RDYX Hoj

Time

GPIF Data to Cloc

Setup Time

GPIF Data Hold

Time

Clock to GPIF

tSGA Address 7.4 114| ns

Propagation Delay

Clock t&PIF Data

tXGD Output Propagatio 11 15 ns

Delay

Clock to CTLX

tXCTL Output Propagatio 6.7 10.7| ns

Delay

Table3 & GPIF Master Mode Timing Parameters

tIFCLK
tSRY

tRYH

tSGD 9.2 3.2 ns

tDAH

10 High-SpeedParallel Port



Simple 1/0 Model

This 1/0 model performs transfers without regard to the readiness of the target
hardware. This model is suitable for hardware that is always ready and that can
transfer data as fast as the host can deliver it. This the fastest QuickUSB I/O
model available.

The Simple I/O model is backwards compatible with all default QuickUSB
firmware files.

This 1/O model is implemented in the QuickUSB firmware file

6qui eskunphh e vX. XX. qusbd wher embér. XX i s

The Simple I/O models designed to provide the highest possible data rate that
the hardware can provide.

AS A RESULT, THERREACERTAIN INVALIBANSFER LENGTHS THARY
RESULT IN A FATALFSFWARERROR, WHICMAYCRASH YOUR COMPUTER.
The simples valid transfer length calculation is to request data transfer lengths
in multiples of 512 bytes for HiSpeed mode or 64 bytes for Fulbpeed mode.

For applications that cannot use this simplified method, see thidotes section
below.

Command Transfers

er

{XGD ) . \tNrne Cycle
SGA IFCLK XCTL XCTL
Name Pin G ) ] Pt ]
el " anal o]
FCLK (ST ST oot NP P s N I o s I 2 P N s TP s I o TP o B O
GPIFADR GPIFADR x X Addr0
FD PB, PD zX] Datd0
CMD_DATA CTLO
REN cTLL ; ;
WEN cTL2 |
nREN cTL3 H H
nWEN cTL4 1
nOE cTLS
nEMPTY RDYO X
nFULL RDY1 X >
4 signifies QuickUSB Write to
the Data Bus
t Read Cycle
I)(CTL t t t o
SGA IFCLK XCTL
Name Pin : : ] \ . tsep f;AH
fraad " el e
IFCLK (2SN I O Yy O e O O Oy Yy O Yy Oy IO 3 O |
GPIFADR GPIFADR xX Addr0 XX
D PB, PD i 7 X Data0 X 7O
CMD_DATA  CTLO !
REN cTLL ; |
WEN cTL2 :
nREN cTL3 ] 1
NWEN CTL4 ! T
noOE CTLS
NEMPTY RDYO X
nFULL RDY1 C X

4 Signifies QuickUSB Read
from the Data Bus

High-SpeedParallel Port 11
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Data Transfers

Name
IFCLK
GPIFADR
FD
CMD_DATA

Name
IFCLK
GPIFADR
FD
CMD_DATA

NEMPTY
nFULL

Notes

e togot t
o ‘ |rcu<‘t)<¢TL tyer SeD DAH xeTL Read Cycle

S By W 0 I Y O I I Iy
GPiFADR (X (aaao X adart X ada2 X Ascrs X pdara X Adars ) -+~ (X Asaipaany__ x )
pe,p0 (_z X x XoawoX oaai X pataz X Daa X Daa ) -+ @K oma X x_ Xz )

CTLO i .

cTLL [ -

cTL2 : H :

cTL3 ]

cTLa H T

CTLS

RDYO ( X > X >

RDY1 ( X ) X )
4 signifies QuickUSB Read from the Data Bus
Full Speed, Byte Wide:N =63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide:N =31 High Speed, Word Wide: N = 255

}xen t }xcn t t .
o SGA 'XCTL  'SGA IFCLK XCTL Write Cycle
in DO : ] ]

IFCLK 1 : 1 .o f f :
epiFADR (XX padn X s X adaz X dar X Aaan ) -+

p.p>  (—Z X bais XoumiXamXoamXoamD® -
CcTLo i :

cTLL H L

cTL2
cTL3 1 L

cTL4 - 1 —
CcTLs

RDYO X X

RDY1 X

4 signifies QuickUSB Write to the Data Bus
Full Speed, Byte Wide: N=63  High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N=31  High Speed, Word Wide: N=255

The valid data transfer length for the Simple 1/0O modelcan be calculatedwith
the followingpseudo code

Where:

12

If (DesiredLengthMODPacketSize<= PreRead Then
ValidLength= PreRead

Else
ValidLength= DesiredLength

DesiredLength = The desired transfer length
Valid_ength= The valid transfer length

PreRead = 2 for Byte Wide Mode, 4 for Word Wide Mode
PacketSize = 512 for H5peed, 64 for FuliSpeed

High-SpeedParallel Port



FIFO Handshake 1/0 Model

This I/O modelis designed specifically to allow QuickUSB connectdirectly to
external synchronous or asynchronousFIF®. This I/O modelis ideal for
applications that combine QuickUSB with an FPGA. The
QuickUsbRead/WriteData functionsead or write streaming data to FIFOs inside
the FPGAwhile the QuickUsRead/WriteCommand functions control a register
array inside the FPGA to manage internal FPGA operations.

With this 1/0O model, you simply instantiate a FIFO in the FPGA and connect the
data and controllines to the QuickUSB module.Please note the FIFQiming
requirements given in the o6Data Transf er ¢

This /O model is implemented in the QuickUSB firmware file
6qui didoths vX. XX. qusbd where X. XX is the

Command Transfers

{XUL Write Cycle

0t t t
Name en sea e xen xer
IFCLK ST SR I e TN o OO0 o B0 o P s I s I s I s I o N e 0 o Ot 0
GPIFADR GPIFADR XX I‘\ddr[Nl .
FD PB, PD Z Data[N]
CMD_DATA  CTLO J i
REN CTLL i i
WEN cTL2 |
NREN cTL3 H H
NWEN cTLa 1 i
nOE CTLS
NEMPTY RDYO X
nFULL RDY1 X

4 signifies QuickUSB Write
to the Data Bus
Read Cycle

{XCTL t t t {XCTL
Name___pi fson e e soolons
IFCLK RSSO s O O Yy Yy Y ) O W
GPIFADR  GPIFADR (XX PR —®
FD PB, PD H Z X Data[N] § Xz
CMD_DATA  CTLO J ‘
REN cTLL i |
WEN cTL2 ! i
NREN CTL3 ' i | —
NWEN cTL4 j j
noE CTLS ﬂ Ti
nEMPTY RDYO X
nFULL RDY1 X

4 signifies QuickUSB Read
from the Data Bus

High-SpeedParallel Port 13



Designing Hardwal

Data Transfers

t Read Cyclt
son teoptomntsrvtrvi  tervt
. torvlrvn txert Txer txert trck seoloamltsrytrym SRY "RYH et
Name __Pin O T A O PO oot
IFCLK TSNy Wy Ny O e Oy IO o AR s O PO B o ;
GPIFADR GPIFADR Addr0 X Addrl. -( AddrN] X__AddN+1] »
o e, PD z G 5 T G -
[l [l B B [l [l
CMD_DATA ~ CTLO [ ] H H Lo b :
REN cTLL L | L e 1 .
—
WEN cTL2 [ H H H e 0 |
L
NREN cTL3 R ! R ]
NWEN cTL4 A T e T
noE cTLS I T —
nEMPTY RDYO J HERRTIN |
nFULL RDY1 ( X! ) ( X )
4signifies QuickUSB Read from the Data Bus
Full Speed, Byte Wide: N= 63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N=31  High Speed, Word Wide: N=255
tsea ¢
XGD XGD ;.
v tsry trvn et ter tsry tevi Write Cycle
Name P e e e B
IFCLK IFCLK f ' ' f i IR el el
GPIFADR  GPIFADR Addro X Addt X Addr2 X&) +++«(__adain__X X >
0
FD PB, PD Data0 X Datal Data2 ORI DatalN] X z )
CMD_DATA  CTLO P . . :
T T
REN cTL1 I : : L
—
WEN cTL2 [ L L - ]
nREN cTL3 . ! ! o
I
NWEN cTL4 T H— [ eee
L
nOE CTLS o —
NEMPTY RDYO (- X Y eee( X )
nFULL RDYL i .

4 signifies QuickUSB Write to the Data Bus
Full Speed, Byte Wide: N=63  High Speed, Byte Wide:
Full Speed, Word Wide: N=31  High Speed, Word Wide

14 High-SpeedParallel Port



Full Handshake /O Model

The full handshake 1/0O model is idal for connecting a devicehat has a very
slow orvariable transfer time. The module checks the state of tHREADY signal
before each state transition and thereby guarantees that the module and target
will be properly synchronizeadt all times.

This /O model is implemented in the QuickUSB firmware file
6qcgusbf ul I hs vX. XX. qusbd where X. XX is the

Command Transfers

Read Cycle Write Cycle
t>(CT CTL [XCTL
tSGA SR\[RVH XCTL' SRV‘RW—‘SG&DAH [SGA[SRV[RVH tXGD‘SRVIRVH[XCTL
Name _____Pin o lelesl e w...ﬂ; ‘QH‘ oyl el lodod e
IFCLK IFCLK ! 1 L i '
GPIFADR GPIFADR (— Aa ) - XX T AddiN[__ XN X
FD PB, PD ( 1 Z 1 Data[N] X z 1 'z ! X‘ ‘Data[N] X‘ z )

CMD_DATA  CTLO . . o
REN cTLL L B L HE :
NREN cTLs !

RDYTST CTLS }
READY RDYO H H

WEN cTL2 : : - '
: :
nWEN CTL4 ! ! ! ! ! H

4 Signifies QuickUSB Read 4 signifies QuickUSB Write
from the Data Bus to the Data Bus
tsea Read Cycle
tsry tevn e tsep toan beer ber brec ISRVIRVH
Name Pin DI Pow] i P . !
IFCLK [ i B L ‘ R s Ay K o I O
1 1 |
GPIFADR GPIFADRRX ____ AddO X Addr1 PORE AdGN] R ()
FD PB,PD (_._Z :X Data0__ X z ;X Datal ) ++ z X__DataN] X z
CMD_DATA  CTLO [ : : Lo L
REN CTLL H | 1 [ Lo T
WEN cTL2 P : . Lo L
NREN cTL3 I 1 [ 1 [ I e
L —
NWEN cTL4 R T T —
RDYTST cTLS I ml S R R
READY RDYO -—__ .
4 Signifies QuickUSB Read from the Data Bus
Full Speed, Byte Wide: N =63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N=31  High Speed, Word Wide: N=255
ten fxer ¢ Write Cycle
tSGA tSRVtRYH tXGD XGD XCTL tIFCLK tSRV tayn
Name Pin o ) - : ]
Name PN s el Lo ) lesten!
wowe - weewe [TL LA : ; R g B Uy I Ny
GPIFADR GPIFADRRY | Addio X Addr1 AddN]
FD pe,pD (' z' X Damo X z X__Datal___X) - Z T DadN] X z_ )
CMD_DATA  CTLO I : ; : L
REN CcTLL ! N i N i i
WEN cTL2 L] 1 f Lee
NREN cTL3 T H ! H I
NWEN CTL4 o 1 [ | (e
RDYTST cTLs I w

READY roYo ___ | | | e

4 signifies QuickUSB Wiite to the Data Bus
Full Speed, Byte Wide: N =63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide:N =31 High Speed, Word Wide: N=255

High-SpeedParallel Pot 15



Block Handshake 1/0 Model

Block handshake 1/0 model is best used for targets that need the benefits of
FIFO handshake but always transfer @ier 64 (Full Speed) or 512 (Hépeed)
byte blocks for each transaction. This I/O model checks the FIFO flags just once
at the beginning of he block and assume that it can transfer the entire block.
This 1/O model is implemented in the QuickUSB firmware file
0qui bl wxkhs vX. XX. qusbd where X. XX i
The Block I/0 model is designed to provide the highest possiblelata rate
possible with hardware handshaking.

AS A RESULT, THEREEACERTAIN INVALIBANSFER LENGTHS THAARY
RESULT IN A FATALFSWARE ERROR WHICANYVCRASH YOUR COMERT

The simplest valid transfer length calculation is to request data transfer lgtis

in multiples of 512 bytes for HiSpeed mode or 64 bytes for Fulbpeed mode.
For applications that cannot use this simplified method, see thidotes section
below.

Command Transfers

{XCTL Write Cycle

taon t t t
Name __ri tson  freuc ben xen
IFCLK IFCLK ‘ ‘ | | ' ‘ '
GPIFADR GPIFADR x X Addr0
FD PB, PD ZX Daw‘,o
CMD_DATA ~ CTLO _ 0
REN cTLL : :
WEN cTL2 |
nREN CTL3 ‘ 1
NWEN cTL4 1 —
nOE cTLS
NEMPTY RDYO C X )
nFULL RDY1 C X >

4 signifies QuickUSB Write to
the Data Bus
Read Cycle

t

t:z} brek ten t EXCTL
Name Pin o ) P sep joaH
IFCLK (3= S ) I O ) ) o ) ) ) ) O Ot B
GPIFADR GPIFADR XX Ad‘):ivD 1
FD PB, PD H z X Data0 - X7
CMD_DATA  CTLO 7 ! I
REN cTL1 |
WEN cTL2 : ! '
NREN cTs ; 1  —
nWEN cTL4 ! !
noOE CTL5 ﬂ Ti
NEMPTY RDYO < X >
nFULL RDY1 C X >

4 signifies QuickUSB Read
from the Data Bus

16 High-SpeedParallel Port
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Data Transfers

- tsea . . . Read Cycle
Name pin S‘RV‘ RYH ‘tXCTL ‘tXCTL SGD DAH | IFoLK XCTL
leles! s et f—rles! — i
IFCLK IFCLK [ i ' f I
GPIFADR  GPIFADR (X X AcdoX AddrX Aaarz X Adara X Adara X Adars ) -+ ey X )

FD Pe.pD 1z | X X XDatwoX pawrX a2 X DawX Datd ) - HoaauX DaanX X X_z )

CMD_DATA  CTLO

T
REN cTLL i
;

T
WEN cTL2 P : .
NnREN CTL3 %‘—1 —
NWEN cTL4 T T
nOE CTLS T ——
NEMPTY RDYO —
nFULL RDY1 X hR X

4 signifies QuickUSB Read from the Data Bus
Full Speed, Byte Wide: N = 63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N = 31 High Speed, Word Wide: N = 255

t )
torylryn [ troik 0, Vrite Cycle

Name  Pin O

d ;
IFCLK IFCLK [ NIy NN o IO o IO s N s I s N I s e OO o OO s Iy I
GPIFADR  GPIFADR (X X Addo | XAddri)X Addr2) Addr3 Addra)@) -+«

FD PB.PD  (__z | Xi  pawo | XbataiXDatazX Data3 X Datad Xg) -+
CMD_DATA  CTLO L ; :

REN CTLL I ! !

WEN cTL2 P

NREN cTLs - : 1

NWEN CTL4 fW Ti
noE CTLS o

nEMPTY RDYO . . X - ( X N
nFULL RDY1 —

4 signifies QuickUSB Write to the Data Bus
Full Speed, Byte Wide: N =63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N =31 High Speed, Word Wide: N = 255

Notes

The validdata transfer length for theBlock HSI/O model can be calculated with
the following pseudo code

If (DesiredLengthMODPacketSize<= PreRead Then
ValidLength= PreRead

Else
ValidLength= DesiredLength

Where:

DesiredLength = The desired transfer length

Valid_ength= The valid transfer length

PreRead = 2 for Byte Wide Modd, for Word Wide Mode

PacketSize = 512 for HSpeed, 64 for FulSpeed

High-SpeedParallel Port 17



Pipelinel/O Model

This 1/0 model implements a onstage read pipeline. It performs transfers
without regard to the readiness of the target hardware. Thisodel is suitable
for hardware that is always ready and that can transfer data asstaas the host
can deliver it. With this I/0O model, the data is transferred one clock cycle after
the transfer is made via REN or WEN.

This /O model is implemented in the QuickUSB firmware file
O0qui ekpeld vX. XX. qusbd where X. XX is
The Pipeline I/O model is designed to provide the highest possible data rate
possible with hardware handshaking.

AS A RESULT, THERREACERTAIN INVALIBANSFER.ENGTHS THAT MAY
RESULT IN A FATALFSWARE ERROR WHICAYMCRASH YOUR COMERT

The simplest valid transfer length calculation is to request data transfer lengths
in multiples of 512 bytes for HiSpeed mode or 64 bytes for Fulbpeed mode.
For applicdions that cannot use this simplified method, see thélotes section
below.

Command Transfers
t

gt Write Cycle
tion t t t
Name o fsca frewe ben e
IFCLK (ST SR 2 WOV o WU o B0 o NV B BN I s IO s IO s IO s IO s O s O
GPIFADR GPIFADR (XX Addro
FD PB, PD z X Datd0
CMD_DATA ~ CTLO _ '
REN cTLL
WEN CTL2 |
NREN cTL3
NWEN cTL4 i [ ——
nOE cTLS
NEMPTY RDYO X
nFULL RDY1 C X >
4 signifies QuickUSB Write to
the Data Bus
¢ Read Cycl¢
IZEI\L Yecik e 1, EXCTL
Name Pin 14-.‘ —! 14-.\ “i['}‘HPAH
IFCLK (ST S i N Y )y Y o U ) O O Y o N 0 I
GPIFADR GPIFADR x X Addr0 XX
FD PB, PD 1 z X Data0 Xz
CMD_DATA  CTLO J ! 1
REN cTLL ; |
WEN cTL2 H
nREN cTL3 i 1 |
NWEN cTL4 j
nOE cTLs — I
NEMPTY RDYO C X >
nFULL RDY1 C X >

4 signifies QuickUSB Read
from the Data Bus

18 High-SpeedParallel Port
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Data Transfes

tSGA

IFCLK IFCLK f | f f f

X

Name Pin ey O] L
X

Read Cycle

t togpt t
IFCLK‘tX‘CTL t‘XCTL SGD DAH XCTL

|

GPIFADR  GPIFADR (3 X__paain X paar X adarz X adar X A @ -+
:

CMD_DATA ~ CTLO :

§oaare

FD PB, PD Data0 Data3 ) -
7

REN cTLL
WEN cTL2 : H H
nREN CTL3 ! !
NWEN cTL4 4 H
nOE CTLS
NEMPTY RDYO C X Y < X >
nFULL RDY1 ( X Y ( X )3
4 signifies QuickUSB Read from the Data Bus
Full Speed, Byte Wide: N = 63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N=31  High Speed, Word Wide: N=255
beeo beo ¢ ¢ Write Cycle
SGA "XCTL SGA IFCLK XCTI
Name Pin , : \ o

IFCLK IFCLK 1 | ' .ee f f '

GPIFADR  GPIFADR  {___x_ X addo X addri)X Addr2)_Addr3X_ Adara}g) -+«

FD PB, PD (_z_ X__pao X DatarX DatazX Data3X Datad)e) -+ {oaaMX vaamiXpaav Xz )
CMD_DATA ~ CTLO i :
REN cTL1 : :
WEN cTL2
nREN CTL3 : :
NWEN cTL4 —1 Ti
noE cTLS
NEMPTY RDYO X
nFULL RDY1 X
4 signifies QuickUSB Write to the Data Bus
Full Speed, Byte Wide: N = 63 High Speed, Byte Wide: N = 511
Full Speed, Word Wide: N = 31 High Speed, Word Wide: N=255
Notes

The validdata transfer length for the Pipeline /O model can be calculated with

the following pseudo code
If (DesiredLengthMODPacketSize<= PreRead Then
ValidLength= PreRead
Else
ValidLength= DesiredLength
Where:
DesiredLength = The desired transfer length
Valid_ength= The valid transfer length
PreRead = 2 for Byte Wide Mode, 4 for Word Wide Mode
PacketSize = 512 for HSpeed, 64 for FulSpeed

High-SpeedParallel Port
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Slave FIFO I/O Models

The

HSPP

may

al so be

operated in

6Sl ave

programmable DMA engine is disabled and the QuickUSB FIFOs are controlled
directly by external logic signals. GPIF mastemode command/data transfers

are not applicable in slave FIFO mode since the GPIF programmable DMA
engine is disabled. Slave FIFO mode is selected by changhbig 1-0 of the
SETTING_FIFO_CONBEHing and may be changed at antime. In slave FIFO

mode, data is transferred to and from the QuickUSB FIFOs using the standard

QuickUsbReadData (EP6) & QuickUsbWriteData (EP2) functions.
endpoints are doublebuffered by default.

These
The QuickUSB module can be

configured to perform slave FIFO transfers in either synchronously or
asynchronously by changing Bit 3 of th8ETTING_FIFO_CONHEting. The
slave FIFO flags may be queried using B =TTING _SLAVEFIFOFLAE8Ng.

The following signals are required for slave mode operation:

Pin

Alternate

Description Dir Default Config
NEE NEE
IFCLK | IFCLK Clock for synchronous | In/Out | Rising edge
FD[15:0]| PD[7:0], Bidirectional FIFO datg Bidir | N/A
PB[7:0] bus
CTLO FLAGA Programmable level flaf Out | Indexed mode
(Halfull)
CTL1 FLAGB FIFO Full Status Flag Out | Indexednode
CTL2 FLAGC FIFO Empty Status Fla| Out |Indexed Mode
PA2 nSLOE Enables the FD outputy In Synchronous, Act
the selected OUT FIFQ low
RDY0 |nSLRD FIFO read enable/cloc In Synchronous, Act
low
RDY1 |nSLWR FIFO write enable/cloc In Synchronous, Act
low
PA6 nPKTEND Indicatesthe endofag In Synchronous, Act
IN packet low
PA7 nSLCS FIFO Chip Select In Synchronous, Act
low
PA5:PA4 FIFOADRJ[1:( Selects the active FIFQ  In N/A
FD and flags. 00=EP2
01=EP4, 10=EP6, 11=§

Table4 - Slave FIFO Mode I/0O Connections

There are three Slave FIFO 1/0O Models available with QuickUSB. For Slave FIFO
Modes, no special firmware file is required. Simply use the Simple 1/0 Model
firmware file and program the SETTING_FIFO_CONH: appropriately to
implement the desired 1/0 model.

20
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Synchronous Slave FIFO I/O Model

This 1/0 Model performs all transfers synchronously with IFCLK. This model is

configured by setting theSETTING_FIFO_CONBIG IFCFG (bits 4 ) to 061
go to Slave FIFO Mod&®d and MWESK&ACal bi
synchronous to IFCLK.
Slave Read Cyclé Data transfer from PC to Slave
e bow e
tSFAtFAH tOEnntSRD tPDH tSRD tXFLG tSRD tOEnﬁ tSFAtFAH
Name Pin DU WOR] RO ol leslesie s el
FCLK TS N et N GO0 Y s AN I N s PSS I D o A e Y o B
DATA P8 XX 7 Xoaa0X ouarX__bamz_Xoawd) -+ {GmpX___bawl] X Z X
FIFOADR[1:0] PA5:PA4 ®:( ! 00 ( 00 ! )(‘ X_ )
nSLRD RDY0 ! = | i
nSLWR RDY1 3 ! 3 ' 3 '
FLAGBHFUL) CTL1 _x 3 ' :@
FLAGCHEMPTYCTL2 —x YT H @
nSLOE PA2 43—1 | ——
NPKTEND ~ PA6 T 3
nsLCS PA7 ﬂ g
4 Signifies QuickUSB Write to the Data Bus
Slave Write Cyclé Data Transfer from Slave to PC
1FAFLG tWRH tF‘EH tFAFLG
ISFA IFAH[SWR tSFD tFDH [SPE [XFLG tFAH
Name Pin DREON O el
IFCLK LTS o Ty Sy B s IO ey W e B TP s Py B S OO0y D ey B B
DATA P8 (7 XCamoXoamrXCaazX__bams_ Xoaa)® - (camaX o)X DaamX 2 )
FIFOADR[1:0] PAS5:PA4 ®( 1] i 10 e ( 19 i
nSLRD RDYO 1 ‘ . 1 i ]
nSLWR RDY1 4?—?_1 : 1 i T
FLAGBIFUL) CTL1 I I |
FLAGCEMPTYCTL2 X ) =
nSLOE PA2 ! ; ; 3
NPKTEND PAG § : : '
nsLCS PA7 W L

4 signifies QuickUSB Read from the Data Bus

Figurel - Synchraous Slave FIFO I/O Timing Diagrams

High-SpeedParallel Port
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Internally Externally
Parameter Description Sourced IFCLK  Sourced IFCLK  Unit
Min Max Min Max
tIFCLK IFCLK Period
tSRD SLRD to Clock St 1871 12.7 ns
Time
tRDH C_Iock to SLRD Hold 0 37 ns
Time
tOEon SLOE Turan to FIFO|
Data Valid 10.9 10.5ns
tOEoff SLOE Turaff to FIFO|
Data Hold 10.5 10.5ns
tXFLG Clock to FLAGS Out 95 13 ns
Propagation Delay
tXFD Clock to FIFO Data
Output Propagation 11 15| ns
Delay
tSWR SLWR t€lock Satp 1811 121 ns
Time
tWRH Clock to SLWR Hold
: 0 3.6 ns
Time
_d
tSFD FIFO Data to Clock-§ 9.2 32 ns
up Time
tFDH Clock to FIFO Data
Hold Time 0 45 ns
tSFA FIFOADRNd nSLCS 25 ns
to Clock Seip Time
tFAH Clock to FIFOADR & 10 ns
nSLCHold Time
tFALG FIFOADR to FLAGS
Output Propagation 10.7] ns
Delay
tFAFD FIFOADR to FIFO D
. 14.3 ns
Bus Propagation Del
tSPE PKTEND Block Set 14.6 8.6 ns
up Time
tPEH Clock to PKTEND H
Time 0 25 ns
Table5 & SynchronousSlave FIFOIiming Parameters
22 High-SpeedParallel Port



Asynchronous Slave FIFO 1/0 Model

This 1/0 Model performs all transfers asynchronously using only the
rising/falling edge of the nSLRD or 8LWR line to perform the transfer. This

model is configured by setting theSETTING_FIFO_CONRKIG IFCFG (bits 4)

to 6118 to go to Slav di Ffl ) thbodm@kaen da |/
transactions asynchronous.

Write Cycle
_ twrpwt [ eie
toeal € [ t 1, t. — 1T, t .
Name o ‘ seatean 1 twrpnn, - Tseo tron XFDWR b pepul_, tpepun ,
DATA PB ( 7 )k Damo Daal Damz X z ‘)
FIFOADR[1:0] PA5:PA4 ] 10 X X ‘)
nSLRD RDYO ' H H H H § R 3 3 3 '
nNSLWR RDY1 1 f { f { | ' .
nSLOE PA2 ' . .
FLAGB (nFULL)CTL1 T i : L
FLAGC (NEMPTEJL2 = ; —
NPKTEND  PA6 i ' L
nsLCs PA7 1 H
4 signifies QuickUSB Writt the Data Bus
; tSFA‘ :RDpr , Read Cycle
' FAH !
U oy | trommbieono oo % tosss
Name—PIN e —— T
DATA PB C x‘ )(‘ z X H ‘Daiao H X Datal H X Dalaz‘ : X 2 )
FIFOADR[1:0] PAS5:PA4 0 X 2
nSLRD RDYO HRIE J |2 J b [
nSLWR RDY1 T - o
nSLOE PA2 1 i
FLAGB (nFULL)CTLL Cx Y T
FLAGC (NEMPTEJL2 Cx Y :
nPKTEND PA6 ! '
nsLcs PAT - H

¥ Signifies QuickUSReadfrom the Data Bus

Figure2 - Asynchronous Slave FIFO I/O Model Timing Diagrams

Parametel Description Min | Max  Unit
tRDpwl SLRD Pulse Width Low 50 ns
tRDpwh | SLRD Pulse Width High 50 ns
tWRpwl | SLWR Pulse Width Low 50 ns
tWRpwh | SLWR Pulse Width High 70 ns
tSFD SLWR to FIFO DATAugeTime 10 ns
tFDH FIFO DATA to SLWR Hold Time 10 ns
tXFLG SLRD t&lagutput Propagation Delay 70 ns
tXFDWR | SLWR t&lagOutput Propagation Delay 70 ns
tXFDRD | SLRD to FIFO Data Output Propagatior] 15 ns
tOEon SLOE On to FIFO Data Valid 10.5 ns
tOEoff SLOE Off to FIFO Data Hold 10.5 ns
tSFA FIFOADRSLCS0 SLRD/SLWR/PKTENI
. 10 ns
Setup Time

tFAH SLRD/SLWR/PKTEND to FIFDSDES

; 10 ns

Hold Time

tPEpwI PKTEND Pulse Width Low 50 ns
tPEpwh | PKTEND Pulse Width High 50 ns
tXFL PKTEND to Flags Output Propagation [ 115 ns

Table6 & AsynchronousSlave FIFO'imingParameters
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Slave245 1/0O Model

The Slave245 1/0 Model allows QuickUSB to duplicate the functionality of the

FTDI245BM 1/O waveforms with a speed increase of up to 10X. This I1/O model

is implemented in the Qu24X%XUBB. XX.rquwabde Whd
X.XX is the firmware version mber. The following QuickUSB 1/O connections

are used for 245BM targets:

QuickUSB Signal 245BM Signal
RDYO (nSLRB)dPA2 (SLOE) RD#
RDY1 (nSLWB)JPA5 (FIFOADR1) WR
CTL2 (FLAGC) RXF#
CTL1 (FLAGB) TXE#
PH70| D[70]
PA4 GND

Figure3 - QuickUSB to 245BM Connection Table

taorrLotropw  tROpwh txForD txFORD e Read Cycle
Name PIN e o ; ]
FD[7:0] PB[7:0] " T X X Data0 )(‘ x_ X “Datal X x_ X paa X X >
RD/SLOE RDYO/PA2 H — £ 1 f 1 f !
WR/FIFOADR[1RDY1/PAS ﬂ ' :
RXF CTL1 (T){ Ti
TXE cTL2 < X >

4 signifies QuickUSB Write to the Data Bus
Name o 1‘7tWRM‘|‘7tWRM‘I1 Eiq,ﬁ{lﬁ 1t><FLG ; Write Cycle
FD[7:0] peizo) ¢ z X__Data0 Datal Baw X Z
RD/SLOE RDYO/PA2 H H H H T :
WR/FIFOADR[1RDY1/PAS f 1 f 1 | { :
RXF cTLL ( X >
TXE cTL2 | Ti
4 signifies QuickUSB Read from the Data Bus
Figure4 - Slave245 1/0 Model Timing Diagrams
Parameter Description Min | Max Unit
tRDpwl SLRD Pulse Widlibw 50 ns
tRDpwh SLRD Pulse Width High 50 ns
tWRpwl SLWR Pulse Width Low 50 ns
tWRpwh SLWR Pulse Width High 70 ns
tSFD SLWR to FIFO DATAeTime 10 ns
tFDH FIFO DATA to SLWR Hold Time 10 ns
tXFLG SLRD/SLWR to Flags Output Propagatio 70| ns
tADRFLG | SLWRFIFOADR]to Flags Output Propagd 107"
Delay )

tXFDRD SLRD to FIFO Data Output Propagation 15[ ns

Figure5 - Slave245 1/0O Model Timing Parameters
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FPGA Configuration

The QuickUSB Plutn module can configure SRAMased FPGA devices over the

USB. Theconfiguration method that QuickUSB uses is based othe
SETTING_FPGATYREe t t i ng of t he 6Settingsd sec
Currently, two configuration schemes are supported: Altera Passive Serial and

Xilinx Slave Serial.

The QuickUSB module uses 3.3V I/0O, so make sure your device can handle

3.3V on the configuration pins. Then, comtt the FPGA as shown iffable 7.

You must be sure to add pullip resistors required by the FPGA manufacturer.

Refer to the FPGA manufacturerds documen
connection pin out,signal level and device configuration modeQuickUSB can

transfer an unlimited number of configuration data blocks, so multipldaisy

chained devices canbe configured using QuickUSB.

QuickUSB Signa  Altera PS Xilinx Slave Seria

DATAO DATAO DIN
DCLK DCLK CCLK
NCONFIG NCONFIG PROGB
NnSTATUS nSTATUS INITB
CONF_DONE CONF_DONE| DONE

Table7 - FPGA Configuration Signals

GeneralPurpose I/O Pins

The QuickUSB Module implements General Purpose I/O Pins on Ports A, B, C, D,
and E when not using the alternate functions for those port®lease see the
QuickUSBPin Definitionssection of this user guide dr information on the ports

and which are being used for alternate functions.

RS232

The Qui ckUSB -230darts previls staRdard asynchronous, full
duplex communications. The R332 ports operate with no parity, eight data
bits, and one stop bit (N8). RS232 data is received using interrupdriven

receive routines in the module.Both ports operate at the same baud rate

12C

The QuickUSB2Ccompatible port is a masteionly bus controllerthat can

operate in Standard Mode (100kHz) or Fast Mode (400Kz) with 7-bit

addressing. The bus speed is selectable using Bit 0 oSETTING 12CTL
Addres®s 81 (decimal) and 1 are reserved. The R/W bit isautomatically

inserted, so it does not need to be included in the addressThe address is

automatically shifted to accommodate the R/W bit.

Write 2-Byte Value 0x0284 to Address 0x5D

CLOCK SCA
DATA SDA 3 3 i o
i\« ADDR=0x5D, WRITE | | 0000 0010 ol 1000 0100 | } }
ACK ACK

FPGAConfiguration 25



Read 2 Bytes from Address 0x5D i Returned Value 0x0284

Name  Pin_ -, L L -
CLOCK sca _|, i
DATA SDA 3 3 1 1 "
| ADDR=0x5D,READ !, 00000010 L 1000 0100 e
h & dh i
ACK ACK
Read 1 Byte from Address 0x5D with 1 Byte Cached-Write of 0x09 i Returned Value 0xC5
Name  Pin Ly L L
cLocK sca ]| : i
DATA SDA 1 1 1 1 "
|__ADDR=0x5D, WRITE ! |_ 0000 1001 1 1100 0101 1
d A ——

ACK

Figure6 & I2C Timing Diagrams

SPI

The QuickUSB modul e i mplementPrtRRandsoftd SP
optionally Port A. These routines support frorap to 10 devices with individual

activelow slave select lines for each deviceThe signals names are MOSI, SCK,

MISO, and nSS@® and may be foundin Table8 - QuickUSB Pin Definitions By

default, data is shifted in and out M8 to LSB. The bitshift order, clock phase,

and clock mlarity can all be configured through theSETTINGS SPICONFIG

setting. The SPI bus runs at approximately 500Kbps.

Read Cycle (CPHA=0, CPOL=0)

Name Pin

SCLK PE1 f f f f f f f e f f f

MOSI PEO X X
Miso PES XX o X oms X o X o X om X o) -+
nSS[9:0] PE[7:6], PA[7:0]

4 signifies QuickUSB Read from MISO

Read Cycle (CPHA=0, CPOL=1)

Name Pin

seik PEL S T T 0 0 0 e R o o o 0
MOsI PEO X von X

miso Ps

NnSs[9:0] PE[7:6], PA[7:0]

¥ Signifies QuickUSB Read from MISO

Read CycleGPHA=1CPOL=0)

Name Pin

sck PEL TR TR TR TR TR TR e TR TR e
MOSI PEO X X

miso Pes
nSs[9:0] PE[7:6], PA[7:0] | e

¥ Signifies QuickUSB Read from MISO

Read Cycle (CPHA=GPOL=1)

Name Pin

scik PEL B I B 0 o IV o B0 e B s T e O T I
MOsSI PEO X von X

miso PEs

NnSs[9:0] PE[7:6], PA[7:0]

4 signifies QuickUSB Read from MISO

Write Cycle (CPHA=0, CPOL=0)

Name Pin

scik PEL e e 0 e 0 e O e A

Mos! PEO X o X o X oms X o X ot X oz X omiy -+ X oo X oo X om0 X x>
MISO PES X X

nSS[9:0] PA[7:0], PE[7:6]] -

¥ Signifies QuickUSB Write to MOSI
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Wirite Cycle (CPHA=0, CPOL=1)

Name Pin
SCLK PEL I i R N
Mmosl PEO ++ Oz X oma X oo X x
MISO PE5 X X

nSS[9:0] PA[7:0], PE[7:6]] —

4 signifies QuickUSB Write to MOSI

Wiite CycleGPHA=1CPOL=0)

Name Pin

scik PEL R S I S O S O S 0 S OV S B0 2 BN U 0 2

Mos! PEO ++ Xz X om X oo X x>
MISO PES X X

nSs[9:0] PA[7:0], PE[7:6]] —

4 signifies QuickUSB Write to MOSI

Wirite CycleCPHA=1CPOL=1)

Name Pin

scik PEL B e 0 0 " e A A e

Mos! PEO X o X o X oms X o X ot X oz X oniy -+ X ooz X oo X oo X x>
MISO PES X X

nSS[9:0] PA[7:0], PE[7:6]| -

¥ Signifies QuickUSB Write to MOSI

WriteRead Cycle (CPHA=0, CPOL=0)

Name Pin

scik PEL Y o A0 e S A0 e e A0 A0 o SRS s o A S
mos! PEO TS CI T (D (D (G (CXD D Rt D (X (G S
miso PES CX e XemoX e X oo e X e X o) -+ e X e X oo X x>
nSS[9:0] PA[7:0], PE[7:6] | e

¥ Signifies QuickUSB Read from MISO
4 signifies QuickUSB Write to MOSI

WriteRead Cycle (CPHA=0, CPOL=1)

Name Pin

scu PE1 B 2 T O o B e B i N
wosi PO
miso PES {Cx X onm X onmis ) - X omoz X oo Xomoo X x )
nss[o:0] PA[7:0], PE[7:6] | —

4 signifies QuickUSB Read from MISO
¥ Signifies QuickUSB Write to MOSI

WriteRead CycleGPHA=1CPOL=0)

Name Pin
sck PeL T o Y S O O O U NN S B0 a B v
wosi PE0 D D €T D (D D (D O
Miso PEs GX X eme) o XXX e XX
nss[o:0] PA[7:0], PE[7:6] | —
¥ Signifies QuickUSB Read from MISO
4 signifies QuickUSB Write to MOSI
WriteRead CycleGPHA=1CPOL=1)
Name Pin
scLk PEL B T I I e B e e T A A e B
mosi PEO CO e X e X e X o)

miso PES X ona X ommis X onnys X onivi+ X o X ootz X oming ) =+ (X vmorz X orioy X orioio X X
nSS[o:0] PA[7:0], PE[7:6] |

|

4 signifies QuickUSB Read from MISO
¥ Signifies QuickUSB Write to MOSI

Figure7 - SPI Timing Diagrams

If you useany of the slave selecsignalson Port A(nSS29), Port A will convert
to the alternate slave select functionalityfor the entire port Please ensure you
do not usePort A for General Purpose 1/O if using the slave selec®InSS29)
signals.
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If you useany of the slave select signals on Port E (nS&{ PE6 and PE7 will
convert to the alternate slave select functionality for the entire port. Please

ensure you do notuse PE6 or PE7 for General Purpose /O if using the nSSO
nSS1 signals.

SPI



QuickUSB Pin Definitions

Name Dir

FX228 QUSR
Pin

N/A

Pin

76

SW_EN

Output

Desc

VBUS Switc!

Enable

SW_EN is high when the Quicky

Function

Module has successfully enume
andpower can be drawn from VH
Used to control the VBUS switch
the QuickUSB Module.

82

PAO/
nsSS2
nINTO

lfe}

Port A, Bit0

Multifunction Pin

PAO(default) is a-thirectional
general purpose /0O pin.

nSS2s the SPI slave select sign
Address 2Automatically switches
functionality when using the SPI
commands.

Noteif using nSS2SS9, all of Por|
A is converted to slave select
functionality, so ensure that Port]
not used for GPIO if using nSS2
nSS9.

nINTGs an active low internuptii
signal. This function is currently,
unused.

83

PAl/ nSS
/nINT1

110

Port A, Bit 1

Multifunction Pin

PA1(default) is a-thirectional
general purpose /0O pin.

nSS3s the SPI slave select sign
Adlress 3Automatically switches
functionality when using the SPI
command§ee Note for nSS2.
nINT1is an active low interrupt in|
signal. This function is currently,
unused.

84

PA2/
nSs4 /
nSLOE

l[e]

Port A, Bit 2

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@}:
PA2(default) is a-tirectional
general purpose pid Enabled
wherSETTING_FIFO_CONE(
='00o0r '10'

nSS4is the SPlave selestignal fol
Address.6ee Note for nSS2.
nSLOHSs an inpwdnly active low
output enable when operating in
mode. Enabled when
SETTING_FIFO_CONE=11".

85

PA3/
nSS5

/10

Port A, Bit 3

Multifunction Pin

PA3(default) is a-tirectional
general purpose /0O pin.

nSSSs the SPI slave select sign
Adiress 5See Note for nSS2.
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FX228 QUSR

Pin
89

Pin
11

Name ‘

PA4 | nSS¢
FIFOADR(

Dir
110

Desc

Port A, Bit 4

Function

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PA4(default) is a-thirectional
general purpose pid Enabled
wherSETTING_FIFO_CONEIB
=00' or '10'

nSSés the SPI slave select sign
Adlress 6See Note for nSS2.
FIFOADR®B an inptanly address
select for slave devices when
operating in slave mode. Enable|
wherSETTING_FIFO_CONEI$B
='11'See Note for SLOE.

90

13

PA5 / nS3]
FIFOADR]

110

Port A, Bit 5

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@}:
PA5(default) is a-thirectional
general purpose [t Enabled
wherSETTING_FIFO_CONEG
=00' or 10’

nSSTs the SPI slave select sign
Adiress 7 See Note for nSS2.
FIFOADRIis an inpubnly address
select for slave devices when
operating in slave mode. Enable|
wherSETTING_FIFO_CONE
=11'See Note for SLOE.

91

15

PAG / nSSf
/NPKTENC

l[e]

Port A, Bit 6

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PAG6(default) is a-thirectional
general purpose it Enabled
wherSETTING_FIFO_CONE(G
='00' or '10’

nSS8s the SPI slave select sign
Adiress 8See Note for nSS2.
nPKTENDs an inptdnly active lo
signal used to commit the FIFO
packet data for slave devices wH
operating in slave mode. Enablg
wherSETTING_FIFO_CONE(G
='11'See Note for SLOE.

30
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Pin
92

Pin
17

Name

PAT7 | nSS}
/ FLAGD /]
nSLCS

Dir
110

Desc

Port A, Bit 7

Function

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PA7(default) is a-thirectional
general purpose pid Enabled
wherSETTING_FIFO_CONEG
='00' or '10'

nSSds the SPI slave select sign
Adlress 9See Note for nSS2.
nSLCSs an inpuanly active low
chip select for slave devices. En
wherSETTING_FIFO_CONEG
='11" and SETTING_PORTACC
6 0 xS@ Note for SLOE.
FLAGD EP2 Programmable Flag
statusEnabled when
SETTING_FIFO_CONE ='11"'
and SETTING_PORTACCFG =
6 0 xSke® Note for SLOE.

44

21

PBO / FDQ

110

Port B, Bit 0

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@}:
PBOis a bdirectional general
purpose I/@in Enabled when
SETTING_FIFO_CONERS ='00'
FDO(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONEIG
='10"

45

23

PB1/FD]]

l[e]

Port B, Bit 1

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@}:
PBl1is a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONE( ='00'
FD1(default) is thedirectional
GPIF data busa byte. Enabled
wherSETTING_FIFO_CONE(
="10'

46

25

PB2/FD2

l[e]

Port B, Bit 2

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PB2is a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONEIS ='00'
FD2(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONE(T
='10!

a7

27

PB3/FD3

lfe}

Port B, Bit 3

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@3:
PB3is a biiretional general
purpose /O pinabled when
SETTING_FIFO_CONEIS ='00'
FD3(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONE(T
=10
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Pin
54

Pin
29

Name ‘

PB4/ FD4

Dir
110

Desc

Port B, Bit 4

Function

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PBdis a biirectional general
purpose /O pinabled when
SETTING_FIFO_CONERS ='00'
FD4(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONEI®G
=10

55

31

PB5/ FD5

lfe}

Port B, Bit5

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PBS5is a biirectional general
purpose 1/O pinabled when
SETTING_FIFO_CONERS ='00'
FD5(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONE®G
="10'

56

33

PB6 / FD§

110

Port B, Bit 6

Multifunction Pin whose function
selected by

SETTING FIFO_CONE@3:
PB6is a bdirectional general
purpose /O piinabled when
SETTING_FIFO_CONERS ='00"
FD6(default) is thedirectional
GPIF data busidoyte. Enabled
wherSETTING_FIFO_CONEIT%
='10'

57

35

PB7 / FD7

l[e]

Port B, Bit 7

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PB7is a birectional general
purpose /O piinabled when
SETTING_FIFO_CONEIS ='00'
FD7(default) is thedirectional
GPIF data bus low byte. Enable
wherSETTING_FIFO_CONE(G
='10!

72

39

PCO/
GPIFADR(

110

Port C, Bit 0

Multifunction Pin whose function
selected by

SETTING FIFO_CONEIm:
PC0s a biiretional general
purpose /O pinabled when
SETTING_FIFO_CONE ='00'
GPIFADR@efault) is a GPIF
address output pin. Enabled whd
SETTING_FIFO_CONE ="'10"

73

41

PC1/
GPIFADR]

lfe}

Port C, Bit 1

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@3:
PCl1is a biirectional general
purpose /O pinabled when
SETTING_FIFO_CONEIS ='00'
GPIFADR(default) is a GPIF
address output pin. Enabled whd
SETTING_FIFO_CONE@ ='10"

32
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Pin
74

Pin
43

Name ‘

PC2/
GPIFADRA

Dir
110

Desc

Port C, Bit 2

Function

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PC32s a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONERS ='00'
GPIFADR@lefault) is a GPIF
address output pin. Enabled whq
SETTING_FIFO_CONEG ='10'

75

45

PC3/
GPIFADRY

110

Port C, Bit 3

Multifunction Pin whose function
selected by

SETTING FIFO_CONEm:
PC3is a bdirectional general
purpose /O piinabled when
SETTING_FIFO_CONERS ='00"
GPIFADRQ@Iefault) is a GPIF
address output pinaBled when
SETTING_FIFO_CONERS ='10'

76

47

PC4/
GPIFADR4

110

Port C, Bit 4

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEm}:
PCldis a bdirectional general
purpose /O piinabled when
SETTING_FIFO_CONERS ='00"
GPIFADR@lefault) is a GPIF
address output pin. Enabled whd
SETTING_FIFO_CONE® ='10'

77

49

PC5/
GPIFADRY

110

Port C, Bit5

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEM3:
PCSis a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONFIG[1:0] H
GPIFADR@lefault) is a GPIF
address output pin. Enabled whd
SETTING_FIFO_CONFIG[1:0] §

78

51

PC6/
GPIFADR(

l[e]

Port C, Bit 6

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PC6is a biiretional general
purpose /O pinabled when
SETTING_FIFO_CONFIG[1:0]
GPIFADRG@lefault) is a GPIF
address output pinaBled when
SETTING_FIFO_CONFIGJ[1:0]

79

53

PC7/
GPIFADR

110

Port C, Bit 7

Multifunction Pin whose function
selected by

SETTING FIFO CONER:
PCTis a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONFIG[1:0]
GPIFADR®efault) is a GPIF
address output pin. Enabled whq
SETTING_FIFO_CONFIGJ[1:0]
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Pin
102

Pin
57

Name ‘

PDO / FD§

Dir
110

Desc

Port D, Bit 0

Function

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEIm}:
PDGis a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONFIG[1:0] H
or when SETTING_WORDWIDH
FD8(default) is thedirectional
GPIF data bus. Enabled when
SETTING_FIFO_CONFIG[1:0] H
and whenESTTING_WORDWIDE|
"

103

59

PD1/FDY

lfe}

Port D, Bit 1

Multifunction Pin whose function
selected by
SETTING_FIFO_CONEm}:
PD1is a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONFIG{D0]
or when SETTING_WORDWIDH
FDY(default) is thedirectional
GPIF data bus. Enabled when
SETTING_FIFO_CONFIG[1:0] §
and when SETTING_WORDWIL
‘1.

104

61

PD2 / FD1{

110

Port D, Bit 2

Multifunction Pin whose function
selected by

SETTING FIFO_CONE@3:
PD2is a bdirectional general
purpose /O piinabled when
SETTING_FIFO_CONFIG[1:0] §
or when SETTING_WORDWIDH
FD1Qdefault) is thedirectional
GPIF data bus. Enabled when
SETMG_FIFO_CONFIG[1:0] =
and when SETTING_WORDWIL
‘1

105

63

PD3/FD1

l[e]

Port D, Bit 3

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PD3s a biirectional general
purpose I/O piEnabled when
SETTING_FIFO_CONFIG[1:0] 3
or when SETTING_WORDWIDH
FD1X(default) is thedirectional
GPIF data bus. Enabled when
SETTING_FIFO_CONFIG[1:0] 3
and when SETTING_WORDWIL
‘1

34
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Pin Pin
121 65 PD4/FD1] /O Port D, Bit 4| Multifunction Pin whose function

selected by

SETTING_FIFO_CONEIm}:

PDdis a bdirectional general

purpose /O pinabled when

SETTING_FIFO_CONFIG[1:0] 4

or when SETTING_WORDWIDH

FD12default) isetbidirectional

GPIF data bus. Enabled when

SETTING_FIFO_CONFIG[1:0] 4

and when SETTING_WORDWI(]

"

Name ‘ Dir Desc Function

122 67 PD5/FD1] /O Port D, Bit 5| Multifunction Pin whose function
selected by

SETTING FIFO CONFE@:
PDSis a bdirectional general
purpose /O pinabled when
SETTING_FIFO_CONFIG[1:0] 4
or when SETTING_WORDWIDH
FD13s the hdirectional GPIF dat
bus. Enabled when
SETTING_FIFO_CONFIG[1:0] §
and when SETTING_WORDWIL
"1

123 69 PD& FD14| 1/0 | Port D, Bit 6] Multifunction Pin whose function
selected by

SETTING FIFO_CONE@3:
PD6is a biiretional general
purpose /O piinabled when
SETTING_FIFO_CONFIG[1:0]
or when SETTING_WORDWIOH
FD14s the biirectional GPIF dat
bus. Enabled when
SETTING_FIFO_CONFIG[1:0]
and when SETTING_WORDWIL
‘1

124 71 PD7/FD1] 1O Port D, Bit 7| Multifunction Pin whose function
selected by
SETTING_FIFO_CONE®3:
PD7is a bdirectional general
purpose /O piinabled when
SETTING_FIFO_CONFIG[1:0] 5
or when SETTING_WORDWIDH
FD15default) is thedirectional
GPIF data bus. Enabled when
SETTING_FIFO_CONFIG[1:0]
and when SETTING_WORDWIL
‘1
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Pin
108

Pin
58

Name ‘

PEO/
DATAO /
MOSI

Dir
110

Desc

Port E, Bit0

Function

Multifunction Pin

PEO(default) is a-thirectional
general purpose 1/Q finabled
wherSETTING _FIFO _CONE@
='00", '10', or '11'

DATAGQGs the data output signal f
serial FPGA configuration.
Automatically switches functiong
when using the FPGA configuraf
commands.

MOSis the MsterOut Slawndata
signal for the SPI port. Automati
switches functionality when usin
SPI commands.

109

60

PE1/DCL]
/ SCK

110

Port E, Bit 1

Multifunction Pin

PE1(default) is a-thirectional
general purpose 1/Q finabled
wherSETTING FIFO CONE@
='00', '10', or '11'

DCLKis the clock output signal fd
serial FPGA configuration.
Automatically switches functiong
when using the FPGA configuraf
commands.

SCLKis the clock output sldoa
the SPI port. Automatically switc
functionality when using the SPI
commands.

110

62

PE2/ nCH|

l[e]

Port E, Bit 2

Multifunction Pin

PEZ2is a bdirectional general
purpose /O piinabled when
SETTING FIFO_CONEm =00,
'10', or '11'

nCEis available for use as a Chi
Enable signal for SPI command
controlled using the normal GPI
function calls.

111

64

PE3/
NnCONFIG

l[e]

Port E, Bit 3

Multifunction Pin

PE3(default) is a-thirectional
general purpose 1/Q finabled
wherSETTING_FIFO_CONEFEIT
='00", '10', or '11'

NCONFI@ the Configure/Progra
output signal for serial FPGA
configuration. Automatically switf
functionality when ushrggFPGA
configuration commands.

112

66

PE4/
NSTATUS|

lfe}

Port E, Bit 4

Multifunction Pin

PE4(default) is a-tiiretional
general purpose 1/Q finabled
wherSETTING FIFO CONEG
='00', '10', or '11"

nSTATUS the Status input sign
for serial FPGA configuration.
Automatically switches functiong
when using the FPGA configura]

commands.

36
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Pin
113

Pin
68

Name ‘

PE5 /
CONF_DG
NE / MISQ

Dir
110

Desc

Port E, Bit5

Function

Multifunction Pin

PE5(default) is a-thirectional
generapurpose /O piEnabled
wherSETTING _FIFO_CONE@
='00", '10', or '11'
CONF_DONE the Done output
signal for serial FPGA configural
Automatically switches functiong
when using the FPGA configuraf
comrands.

MISGs the Mastén Slav®utdata
signal for the SPI port. Automati
switches functionality when usin
SPI commands.

114

70

PEG6 / nSS|

110

Port E, Bit 6

Multifunction Pin

PE6(default) is a-thirectional
general purpose 1/Q finabled
wherSETTING_FIFO_CONEFEIT
='00', '10', or '11'

nSSas the active low slave sele
signal for Address 0 of the SPI p|
Automatically switches functiong
when using the SPI commands.
Note: If using 88nSS1, PE6 and
PE7 convert 8PIslave select
functionality, so ensure that PE6|
PE7 are not used for GPIO if usi
SPInNSSenSS1.

115

72

PE7/
GPIFADR{
/nSS1

l[e]

Port E, Bit 7

Multifunction Pin

PE7is a biiretional general
purpose /O piinabled when
SETTING_FIFO_CONEW} ='00',
or'11'

GPIFADR@lefault) is a GPIF
address output pin. Enabled whd
SETTING_FIFO_CONFIG[1:0] §
nSSlis the active lovage select
signal for Addressfithe SPI port.
Automatically switches functiong
when using the SPI comm&ets.
Note for nSSO0.

36

73

SCL

Output

Clock for 129
interface

Clock for 12C Interfa€ennect to
VCC with a 2.2K resistor, even i
12C peripheral is attaci@mhnecte
to VCC with 2.2K resistor on
QuickUSB Module.

37

75

SDA

oD

Data for 12C
interface

Data for 12C Interfa€ennect to
VCC with a 2.2K resistor, even i
12C peripheral is attackmhnecte
to VCC with 2.2K resistor on
QuickUSB Module.

29

7

TO

Input

Input for
Timer0

Active High Input to Timer0. Not
needed for general operation.

30

78

T1

Input

Input for
Timerl

Active High input to Timerl. Not
needed for general operation.

31

N/A

T2

Input

Input for
Timer2

Active High input to Timer2.
Connected to V@€ough 2.2k
resistor on QuickUSB Module.
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Pin
99

Pin
4

Name ‘

RESET_B

Dir
oD

Desc

FX2 reset,
Active low.

Function

Active Low Reset. Resets the er]
chip. Connected to VCC through
10k resistor on QuickUSB Modu

CLKOUT

Output

48MHz CPU
Clock

A 12, 24, or 48MHz output clock
phase locked to the 24MHz inpy|
clock. CLKOUT settings can be
configured through
SETTING_CPUCONFIG[4:1]. D
frequency is 48MHz.

32

IFCLK

Output

48MHz GPI(
Clock

GPIF Interface Clock. Used to
synchronously clock data in or o
the orchip FIFOs. Also used as ¢
timing reference for all control, d
and address signals on the GPIH
IFCLK settings can be configure
through
SETING_FIFO_CONFI@].

28

10

INT4

Input

INT4 Interru
Request

FX2 internal interrupt request in
signal. Active High, Edge Sensit
This function is currently unused|

N/A

12

RXD_0

Input

Serial Port 0
RxD

Serial Port 0 RxD

Note: If U1 is populatétth a Lineal
Tech part, QuickUSB Module ug
EIA/TIA 564 Levels. If U1 is pop!
with a Tl part, QuickUSB Moduld
RS232 levels.

N/A

14

TXD_0

Output

Serial Port 0
TxD

Serial Port 0 TxD
See Note for RXD_0

N/A

16

TXD_1

Output

Serial Port 1
TxD

Serial PortTxD
See Note for RXD_0

N/A

18

RXD_1

Input

Serial Port 1
RxD

Serial Port 1 RxD
See Note for RXD_0

69

22

CTLO/
CMD_DAT]
| FLAGA

Output

GPIF Contrg
Output 0

Multifunction Pin whose function
selected by
SETTING_FIFO_CONE@}:
CTLQddault) is a GPIF output si
whose function (CMD_DATA) is
waveform specific. Enabled whe
SETTING_FIFO_CONFIG[1:0] 4
CMD_DAT s the active high
Command Enable output signal
the GPIF. Implemented in thdeSi
FIFO Handshake, Full Handshal
and Block Handshake 1/0 Model
Enabled when
SETTING_FIFO_CONFIG[1:0] 4
FLAGA:S the Slave FIFO Hralfl
Flag. Gives hdlfll status of the FI
selected by FIFOADR[1:0] in sla|
mode. Output only, active low.
Enabled when

SETTING_FIFO CONFIG[1:0] §

38
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Pin Pin
70 24 CTL1/REIl Output| GPIF Contrg Multifunction Pin whose function|

| FLAGB Output 1 selected by
nFULL SETTING_FIFO_CONEIm}:

CTL1(default) is a GPIF output

signal whose function (REN) is

waveform specific. Enabled whe

SETTING_FIFO_CONFIG[1:0] H

RENs the active high Read Enal

outpusignal for the GPIF.

Implemented in the Simple, FIF(

Handshake, Full Handshake, an

Block Handshake 1/0 Models.

Enabld when

SETTING_FIFO_CONFIG[1:0] H

FLAGB nFULLs the Slave FIFO

Full Flag. Gives Full status of thq

FIFO selected by FIFOADR[1:0]

slave mode. Output only, active

Enabled when

SETTING_FIFO_CONFIG[1:0] §

Name ‘ Dir Desc Function

71 26 CTL2/ | Output| GPIF Contrd Multifunction Pin whose function
WEN / Output 2 selected by
FLAGG SETTING FIFO_CONFEI@:
nEMPTY CTLZdefault) is a GPIF outpghal
whose functioWEN is waveform
specific. Enabled when
SETTING_FIFO_CONFIG[1:0] H
WENSs the active high Write Ena|
outpusignal for the GPIF.
Implemented in the Simple, FIF(
Handshake, Full Handshake, an
Block Handshake 1/0 Models.
Enabled when
SETTING_FIFO_CONFIG[1:0]
FLAGGQ nEMPT¥ theSlave FIFO|
Empty Flag. Gives Empty status
the FIFO selected by FIFOADR]
in slave mode. Output only, acti
low. Enabled when
SETTING_FIFO_CONFIG[1:0] H

66 28 CTL3 Output| GPIF Contrd CTL3s a GPIF output signal whd
nREN Output 3 function (nREN) is waveform sp¢
Enabled when
SETTING_FIFO_CONE@ = '10'
nRENS the active low Read Ena|
outpusignal for the GPIF.
Implemented in the Simple, FIF(
Handshee, Full Handshake, and
Block Handshake 1/0 Models.
Enabled when

SETTING_FIFO CONFIG[1:0] §
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Pin Pin
67 30 CTL4 Output| GPIF Contrd CTL4s a GPIF output signabse

nWEN Output 4 function (NWEN) is waveform sp

Enabled when

SETTING _FIFO_CONEW = '10'

NWENS the active low Write Eng

outpusignal for the GPIF.

Implemented in the Simple, FIF(

Handshake, Full Handshake, an

Block Handshake 1/0 Models.

Enabled when

SETTING_FIFO_CGBEI0] = ‘10!

98 32 CTLY nOE| Output| GPIF Contrd CTLSs a GPIF output signal whd

/ RDYTST] Output 5 function (nO&RDYTSTi}

waveform speciftmabled when

SETTING_FIFO_CONE = '10'

nOEis the active low Output EnaJ

outpusignal for the GPIF.

Implemented in the Simple, FIF(

Handshake, and Block Handsha|

1/0 Models. Enabled when

SETTING_FIFO_CONFIG[1:0] H

RDYTSTs the Ready Testtput

signal for the Full Handshake 1/d

ModelRDYTST outputs the corrg

handshiee waveform for the REA|

line, so it can be connected to

READY to test the Full Handsha|

functionalitymplemented in the H

Handshake 1/0 Model. Enabled

SETTING_FIFO_CONFIG[1:0] §

51 34 RXDO Input | SeriaPort 0 | RXDGs the receive signal for the|

TTL RxD 8051 UARTO. Active High, Input

Do not use if Ul is populated on

QuickUSB Module.

50 36 TXDO Output| Serial Port O] TXDds the transmit signal for thd

TTL RxD 8051 UARTO. Active High, Outp

only. Do not use if U1 is populat

the QuickUSB Module.

53 52 RXD1 Input | Serial Port 1| RXD1s the receive signal for the|

TTL RxD 8051 UARTL. Active High, Input

Do not use if Ul is populated on

QuickUSB Module.

52 54 TXD1 Output| Serial Port 1f TXD1is the transmit signal for thd

TTL RxD 8051 UARTL1. Active High, Outp

only. Do not use if U1 is populat

the QuickUSB Module.

Name ‘ Dir Desc Function

40 QuickUSBPin Definitions



FX228 QUSBR
Pin Pin
4 40 RDY0O Input | GPIF input | Multifunction Pin whose function
NnEMPTY /| signal 0 selected by
READY SETTING_FIFO_CONEIm}:
nSLRD RDY((default) is a GPIF input sig
whose function (nEMPTY or RE.
is waveform specific. Enabled wi
SETTING_FIFO_CONFIG[1:0] =
NEMPTYs an active low input thg
checks the status of the EMPTY
ofa connected FIFO. Implement
the FIFO Handshake and Block
Handshake 1/0 ModElsabled
when SETTING_FIFO_CONFIG
='10"
READYs annput that checks the
status of the READY @imslave
device. Implemented in the Full
Handshake 1/0 Moé#glabled whe
SETTING_FIFO_CONFIG[1:0] H
nSLRDs the Slave Read Strobe.
Input only, active low. Enabled
SETTING_FIFO_CONFIG[1:0] §

Name ‘ Dir Desc Function

5 42 RDY1 Input [ GPIF input | Multifunction Pin whose function
nFULL signal 1 selected by

nSLWR SETTING_FIFO_CONFE®3:

RDY X(default) is a GPIF inphbse
function (nFULL) is waveform
specificEnabled when
SETTING_FIFO_CONFIG[1:0] 3
nFULLs an active low input that
checks the status of the FULGbffld
a connected FIFO. Implemented
the FIFO Handshake and Block
Handshake waveforEsabled
when SETTING_FIFO_CONFIG
='10"

nSLWRs the Slave Write Strobe
Input only, active low.l#@dwhen
SETTING_FIFO_CONFIG[1:0] 4

6 44 RDY2 Input [ GPIF input | RDY32s a GPIF input signal. Ena|
signal 2 wherSETTING_FIFO_CONEIT}
='10Q"'Not currently used by
QuickUSB.

7 46 RDY3 Input [ GPIF input | RDY3s a GPIF input signal. Ena|
signal 3 wherSETTING_FIFO_CONEIT}
='10Q"'Not currently used by
QuickUSB.

8 48 RDY4 Input | GPIF input | RDY4s a GPIF input signal. Ena|
signal 4 wherSETTING_FIFO_CONEIT}
='10Q"'Not currently used by
QuickUSB.

9 50 RDY5 Input [ GPIF input | RDYSs a GPIF input signal. Ena|
signal 5 wherSETTING_FIFO_CONEIT}
='1Q'Noturrently used by
QuickUSB.
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Pin Pin Name ‘ Dir Desc Function
101 74 WAKEUP | Input | USB Wakeu| USB Wakeup. Asserting pin brin
B FX2 out of suspend mode. Activi
LowNot used,annected to VCC
through a 10k resistor on Quick{
Module.
19 N/A DMINUS /10 [|USB b Connect to the USBSynal
Signal
18 N/A DPLUS /10 | USB D+ Connect to the USB D+ Signal
Signal

94 N/A A0 Output| 8051 Addred 8051 Address Bus. Driven at all

95 N/A Al Output| Bus times. Reflects internal address

96 N/A A2 Output 8051 is addressing RAM. Not

97 N/A A3 Output connectednQuickUSB Module.

117 N/A A4 Output

118 N/A A5 Output

119 N/A A6 Output

120 N/A A7 Output

126 N/A A8 Output

127 N/A A9 Output

128 N/A A10 Output

21 N/A All Output

22 N/A Al2 Output

23 N/A Al13 Output

24 N/A Al4 Output

25 N/A Al15 Output

59 N/A DO /0 | 8051 Data | 8051 Data Bus-ddiectional bus

60 N/A D1 110 Bus used for external 8051 program

61 N/A D2 /O data memory. High Impedance

62 N/A D3 110 inactive. Active only for external

63 N/A D4 e} accesses. Driven low in suspend

36 N/A D5 ) connectedn QuickUSB Module.

87 N/A D6 /0

88 N/A D7 1/10

39 N/A PSEN# | Output| Program Indicates an 8051 code fetch fro

Store Enablq external memory. Active low.

34 N/A BKPT Output| Breakpoint | Used as SW_EN on the QuickU
module to control the onboard V
switch.

35 N/A EA Input | External Determines where the 8051 fetc!

Access code from RAM. If EA=0, 8051
fetches from internal Ram. If EA
8051 fetches from external el
to GND through 10k Resistor on
QuickUSB Module.

12 N/A XTALIN Input | Crystal Inpuf Connect to 24MHz parallel resol|
fundamental mode crystal and
connect the parallel load capacit
GND.

11 N/A XTALOUT| Output| Crystal Connect to 24Mptarallel resonan

Output fundamental mode crystal and
connect the parallel load capacit
GND.
42 N/A CS# Output| External External Memory Chip Select. A
Memory Chi| Low. Not connected on QuickUS
Select Module
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FX228 QUSR

Pin Pin Name ‘ Dir Desc Function
41 N/A WR# Output| External External Memory Write Strobe. A
Memory Wri{ Low. Not connected on QuickUY
Strobe Module
40 N/A RD# Output| External External Memory Read Strobe. 4
Memory Red Low. Not connected on QuickUY
Strobe Module
38 N/A OE# Output| External External Memory Output Enable
Memory Active Low. Not connected on
Output QuickUSB Module
Enable
33 N/A Reserved| Input | Reserved | Reserved. Connect to Ground
2 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
26 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powel
Source
43 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
48 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powel
Source
64 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
68 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powel
Source
81 N/A vCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
100 N/A VCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
107 N/A VCC Power | VCC VCCConnect VCC to 3.3V Powe]
Source
10 N/A AVCC N/A | Analog VCC| ANALOG VC¢bnnect to 3.3V
power source. Provides power t
analog side of the FX2
17 N/A AVCC N/A | Analog VCC| ANALOG VCe€nnect to 3.3V
power source. Provides power t
analog side of the FX2
13 N/A AGND N/A | Analog GNDO| ANALOG GNOonnect to ground
with the shortest lead possible
20 N/A AGND N/A | Analog GNDO| ANALOG GNOonnect to ground
with the shortest lead possible
N/A 2 +5V N/A | Unregulated| Unregulated +5vom the USB bu
+5V (250mA total)
N/A 20 +5V N/A | Unregulated| Unregulated +5vom the USB bu
+5V (250mA total)
N/A 38 +5V N/A | Unregulated| Unregulated +5vom the USB bu
+5V (250mA total)
N/A 56 +5V N/A | Unregulated| Unregulated +5vom the USB bu
+5V (250mA total)
N/A 80 +5V N/A | Unregulated| Unregulated +5vom the USB bu
+5V (250mA total)
3 1 GND N/A | Ground Ground
27 19 GND N/A | Ground Ground
49 37 GND N/A | Ground Ground
58 55 GND N/A | Ground Ground
65 79 GND N/A | Ground Ground
80 N/A GND N/A | Ground Ground
93 N/A GND N/A | Ground Ground
116 N/A GND N/A | Ground Ground
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) ; Name ‘ Dir Desc Function

Pin Pin

125 N/A GND N/A | Ground Ground

14 N/A NC N/A | No Connect| This pin must be left open.
15 N/A NC N/A | No Connect| This pin must be left open.
16 N/A NC N/A | No Connect| This pin must be left open.

Table8 - QuickUSB Pin Definitions
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Using the QuickUSB Library
Overview

The QuickUSB® Library APl gives programmers a cohesive programming
interface to the QuickUSB family of products. The same QuickUSB Librey
works for all QuickUSB products on afilatforms, so you write your software
once and all your QuickUSB based products will work on any supported
platform.

The QuickUSB librarypffers support for manyprogramming languages. The
QuickUSB Library includes support for the following programmingdaages:

Microsoft Visual Basic 6.0

Microsoft C/C++ version 6.0, MFC dialog and command line
Microsoft .NET2003

Borland C++ Builder 5.0

Borland Delphi 4.0

LabView 7.0

Qt Designer

E R E ]

This APl documentation is language independent. To find the particular
parameter type, please consult the QuickUSB Library include files for your
programming language.

There arethree basic methods of interfacing with the QuickUSB Library, using a
function-based APJa classbased APbr a using a QuickUSB component

The functionbased API makes calls to the QuickUSBbrary directly from your
programming language. For instance, your algation will include afile that
has all the QuickUSB function declarations then from your code, you would call
the appropriate fundions to implement the behavior you need.

The classbased APImakes the QuickUSB Libraryevel calls from anobject
oriented interface. Your code instantiates one or more CQuickUSB objects and
calls the methods to implement the required behavior.

The commnentbased approach displays available modules and lets the user
interact with the component GUI to make that selectiomnd thenthe app calls
component methods to implement the required behavior.

How to Communicate with a Module

The general procedure taise a QuickUSB module is given below:

1. CallQuickUsbFindModuledo get a list of available modules.The list will
be returned as a NULidelimited stringthat must be parsed

2. Parse the list of available modules and pxide a means to select the
desired module.

3. Then, br each data transaction(send or receive)
a. CallQuickUsbOperand pass in the device name. A new device id is

returned on success.

b.  Call the data transfer functions needed byour application.
c. CallQuickUsbCloseo close the handle to the USB module.
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Data Types

This document uses the followingrarameter datatype naming convention:
BYTE an 8-hit unsigned character

PBYTE a pointerto a BYTE or a@array of BYTES
CHAR  an 8-bit signed character

PCHAR a pointerto a CHAR or an array of CHARs
WQRD  a 16-bit unsigned integer

PWORD a pointerto a WORD or an array of WORDs
LONG  a 32-bit signed integer

PLONG a pointer to aLONG or an array of LONGs
ULONG a 32-bit unsigned integer

PULONG a pointer toa ULONG or an array of ULONGs
HANDLE a LONG

PHANDLEa pointer to a HANDLE

Blocking versus Noblocking Data Transfers

The QuickUSB Library allows a user to make bditocking QuickUsbReadData
and QuickUsbWriteDath and non-blocking QuickUsbReadDataAsyncand
QuickUsbWriteDataAsyic data transfer calls. When called, the blocking
functions will initiate a data transfer, and will return from the function once that
data transfer has completed. Aon-blocking function, when called, will initiate a
data transfer and return to the program withouwaiting for the data transfer to
complete. The user can then calQuickUsbAsyncWaito get the status of the
data transfer or wait for the transfer to complete. For a user concerned with
transferring data and processig it as quickly as possible, they will want to
implement the asynchronousnon-blocking function calls. This will allow the user
to process already transferred data while collecting more data.

Deploying your Application

Once you have developedn application using QuickUSB and want tdeploy it

to end-users, your software will have a dependency on the QuickUSB driver and
DLLs All you need to do ory o u r ¢ u gatget machisedis install the
QuickUSBdriver and place the QuickUSB DLlfiles in the proper system
directories The simplest way taccomplish both of these taskss to distribute
the whole drivers directory. Starting with QuickUSB driver v2.14.0, the whole

OQui CRriviessly 2. 14. 06 directory ipackageupi stri but a

that directory and distribute it with your software. Tperform the installsimply

run t he 0setup.exebd file. The setup

registering the driver with Windows and copying the DLLs to the proper location
for both 32- and 64-bit versions of Windows. The driver setup package also
creates an entry in the programs list of the control panel with an entry of the
form OWindows O Bitwise Bystemha QuicaUSB (1/28/2010
2.14.0.0) 6 suser map easily uninstaletneQuickUSB driver from
their computer just like any other software. Please note that you may
redistribute the contents of the Drivers directory, but it is a violation of the
QuickUSB Software License Agreement to redistribute the QuickUSB Library
(which ispassword protected).

Also, starting with v2.14.0 of the QuickUSB driver we now also provide a
Windows Merge Module. If you are creating a Windows setup/install application
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to deploy your sdfvare, simply add the Merge Module found in the
0Qui cRriMessMer ge Modul esd6 directory to
driver and DLLs will automatically install with your software.

If you wish to manually install the QuickUSB DLLs, it is important teef in

mind that there is a 32bit QuickUSB.dIfile and a 64-bit QuicklEB.dIl file. On

32-hit systems you must place the 3dit QuickUSB.dIl file in the
\Windows System32 system directory. On 64it systems, you must place the
32-bit QuickUsb.dll file in thé Windowsd SysWOW&64 system directory andgze

the 64-bit QuickUsb.dll in tha Windows System32 directory.
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QuickUSBBase API

General purpose functions to manage the operation of the QuickUSB module
and the Library.

QuickUsbFindModules

Purpose
Build a list of allQuickUSB modulesonnected to the fost.

Parameters

nameList APCHARhat pointsto a bufferin which to store a of QuickUSB
module names found by the library. Device names are of the form
0 QUBSBX A3 wh e reaevikexaddress®)-126)hn decimal.

OnamelList?d mu s t ontaia all tha degce nameso u g h
+ 1 character.
length: A LONG containinghe length of the nameList buffer ICHARs

Returns

A LONG that iseither non-—zero on success orzero (0) on failure. If
successful, nameList will contairm N UWLS (o0& ) delinirgd Gisy of
QuickUSB module names fmd by the library The final entry is
designated by two consecutive NULL characters. For example, after
executing this function with one module connectedyameList will contain
"QUSED\0\0". If there are two deices plugged in nameList will contain
"QUSBI\0QUSRI1\0\0".

Notes
This routine will only find devicethat are closed.

QuickUsbOpen

Purpose
Open a QuickUSB device for use by the library

Parameters
hDevice APHANDLEhat points to a HANDLEn which to phce the new
device ID. If successful, hDevice will contain the new HANDLE.
devName APCHAR thapoints to a nulHerminated CHAR arragontaining
the name of the device. DXXKX6 e
where XXX is th device address@-126) in decimal. The device
name should be parsed from the response from
QuickUsbFindModulesFor example, if two modules are
connected, devNameshouldc ont ai RO 60 QWS B el ect
module, and devNameshouldcontaino QU$B t o sel ect
second module.

Returns
A LONG that igither nonzero on success oeero (0) on failure

Notes
1 This function will only open devices that are closed.
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QuickUsbClose

Purpose
Close a QuickUSB device.

Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen

Returns
A LONG that is either nomero on success or zero (0) on failure

Notes
None.

QuickUsbGetStringDescriptor

Purpose
Returns the string descriptor for the selecte@uickUSB module.

Parameters

hDevice A HANDLE that was returned from a call @uickUsbOpen

index TheBYTEstring descriptor index given in the following table:

buffer: APCHARnhat points to a buffer in which to place thestring
descriptor. The buffer should be at least 128 bytes long

length: A WORDhat contains the length of the buffer in bytes

Symbol Index Description
QUICKUSB_MAKE 1 Manufacturer String
QUICKUSB_MODE| 2 Device ID string
(including firmware typevamsion)
QUICKUSB _SERIAl 3 Serial Number

Table9 - QuickUSB Strindescriptors

Returns
A LONG that is either nomero on success or zero (0) on failure.This
function returns a NULL terminated string in the buffer if successful.

Notes
None.
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QuickUsbSetTimeout

Purpose
Setthe timeout for QuickUSB read data transfers.
Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen
timeout: ALONGhat specifiesthe new timeout value in mllseconds.
Returns
A LONG that is either nomero on success or zero (0) on failure.
Notes

1 The default timeout for data transfers is 1000ms.
1  The new timeout is applied immediately to all ports regardless of

their state.
QuickUsbGetDriverVersion
Purpose
Determine the version of the QuickUSB driver.
Parameters
major: APWORDhat points to a variablein which to place he
major version number.
minor: A PWORIEhat points to a variablein which to place he
minor version number.
build: A PWORZEhat points to a variablein which to place he build
number.
Returns
A LONG that is either nemero on success or zero (0) on failure.
Notes
1  For Linuxbased systems, this function returns the library version
QuickUsbGetDYersion
Purpose
Determine the version of the QuickUSBLL (QuickUSB.dll)
Parameters
major: A PWORD pointing to variable which to place he major
version number.
minor: A PWORD pointing to variable which to place he minor
version number.
build: A PWORD pointing teariablein which to place he build
number.
Returns
A LONG that is nozero on success, zero (0) on failure.
Notes

1  For Linuxbased systems, this function returns the library version
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QuickUsbGetFirmwareVersion

Purpose
Determine the version of the QuickUSBrirmware is currently in the
QuickUSB Module.

Parameters
major: A PWORD pointing to variabie which to place he major
version number.
minor: A PWORD pointing to variable which to place he minor
version number.
build: A PWORD pointing to variabia which to place he build
number.
Returns
A LONG that is nozero on success, zero (0) on failure.
Notes
T None
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QuickUsbGetLastError

Purpose
Return extended error information for the last API call that returned a
value of FALSE (0).

Parameters
error: APLONG pointing to azariable in which to place the error
code.
Returns
A LONG containing.1
Notes
0- QUICKUSB ERROR NO ERROR No error
1- QUICKUSB_ERROR_OUT_OF_MEMORY Out of memorylease free some

memory artdy again.

2- QUICKUSB_ERROR_CANNOT _OPEN_MODU| Cannot open module

3- QUICKUSB_ERROR_CANNOT_FIND_DEVICH Cannot find specified QuickUSH
module Please check gyecified
module name.

4- QUICKUSB_ERROR_IOCTL_FAILED IOCTL failedCaused when an
error is retoed by the QuickUSB
driver to the QuickUSB Library.
5- QUICKUSB_ERROR_INVALID_PARAMETER | Cannot read or write data lengtl
zero or greater than 16 megabyj
Cannot read or write 12C or SPI
data length of zero or greater th
64 bytesTry breaking the transfi
up into smaller blocks.

6- QUICKUSB_ERROR_TIMEOUT Timeout occurred while attempt
to read or write data.

7- QUICKUSB_ERROR_FUNCTION_NOT_SUPP{ This function is not supported b
version of the QuickUSB driver
areusing. Please update your
driver to the latest version.

8- QUICKUSB _ERROR_|2C_BUS_ERROR 12C bus error.

9- QUICKUSB_ERROR_12C_NR AC No ACK received from 12C devi

10- QUICKUSB_ERROR_I2C_SLAVE_WAIT An 12C slave device is holding
low.

11- QUICKUSB_ERROR_I2C_TIMEOUT Timeout on the 12C bus.

12- QUICKUSB_ERROR_UNKNOWN_DRIVER_TY Unknown driver.
Table10 - QuickUsbGetLastError Error Codes
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QuickUSB Settings

The QuickUSB module has certain settings that control thehavior of the
module. These functions manipulate those settings in order to customize the
modul eds behavior for your particular

Addr |Name Description Values
0 |SETTING_EP26CONFIG |Endpoint configuration [MSB=EP2CF@it definitions:
Bit 15: ValidActivates EP2
0 = EP2 Endpoint not activ.
1 = EP2 Endpoint activated
Bit 14: Directidrsets EP2
Direction
0 = Output
1 = Input
Bit 1312: Typé Defines EP2
Type
00 = Invalid
01 = Isochronous
10 = Bulk
11 =nterrupt
Bit 11: SiZeSets Size of EP2
Buffer
0 =512 Bytes
1=1024 Bytes
Bit 10: Unused R/O =0
Bit 98: Buf EP2 Buffer
Type/Amount
00 = Quad
01 = Invalid
10 = Double
11 = Triple
LSB=EP6CFGBiIt definitions:
Bit7: Valid Activates EP6
0 =EP6 Endpoint not activa
1 = EP6 Endpoint activated
(default)
Bit6: Directioh Sets EP6
Direction
0 = Output
1 =Input
Bit5-4: Typé Defines EP6 Typ
00 = Invalid
01 = Isochronous
10 = Bulk
11 = Interrupt
Bit3: Sizd Sets Size of EP6
Buffer
0 =512 Bytes
1=1024 Bytes
Bit2: Unused R/O =0
Bit1-0: Bufi EP6 Buffer
Type/Amount
00 = Quad
01 = Invalid
10 = Double
11 = Triple
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Addr | Name

1

SETTING_WORDWIDE

Description
Highspeed port data wi

MSB=Unused, Reserved for fi

Values

use.
LSB- Bit definitions:
Bit7-1: Reserved
Bit 0: WORDWIDHSPP data
width
0 = 8 bits
1 =16 bits

SETTING_DATAADDRES

Data bus starting addrg
and flags to enable and
disable 1) the address
and 2) the feature that
increments the bus
address after each dat
transaction.

Bit 15:
O=Increment address bus
1=Dono6t incr

Bit 14:
O=enable address bus
1=disable address bus (pol
C[7:0] and E[7] may be us¢g
general purpose 1/0)

Bit 139: Unused

Bits &0:
HSPP address value

SETTING_FIFO_CONFIG

Sets the FIFO
configuration. Controlg
FX2 IFCONFIG registe|

MSB=FIFOINPOL*Rave FIFQ
Interface Pins Polarity Bit
Definitions:

Bit 1514: Unused R/O =0

Bit 13: PKTENDFIFO Packet
End Polarity
0 = Active Low
1 = Active High

Bit 12: SLOEFIFO Output Enal
Polarity
0 = Active Low
1 = Active High

Bit 11: SLRDFIFO Read Polar|
0 = Active Low
1 = Active High

Bit 10: SLWRFIFO Write Pola
0 = Active Low
1 = Active High

Bit 9: EF FIFO Empty Flag
Polarity
0 = Active Low
1 = Active High

Bit 8: Fi FIFO Full Flag Polari
0 = Active Low
1 = Active High

LSB=IFCONFIGnterface
Configuration Bit definition

Bit 7: IFCLKSRQFCLK source
select
0=External clock
1=Internal clock

Bit 6: 3048MHZFCLK speed
select
0=30Mhz
1=48MHz

Bit 5: IFCLKQHFCLK output
enable
O=Thrstate the IFCLK pin
1=Drive the IFCLK pin

Bit 4: IFCLKPOIFCLK polarityf
select
0=Normal
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Addr | Name

Description

1=Inverted

Values

Bit 3: ASYNICGPIF clock modg
select
0=Synchronous GPIF
1=Asynchronous GPIF
Bit 2: Reserved (do not chang
Bit 10: IFCFE&HSPP
Configuration
00=1/O ports
0l1=Reserved
10=GPIF Master mode
11=Slave FIFO mode

SETTING_FPGATYPE

Sets the FPGA
configuration scheme

MSB=Reserved (Reads 0, Ign
if set),

LSBi FPGATYPE

Bit 71: Reserved

Bit 00 FPGATYPE
0 = Altera Passive Serial
1 = Xilinx Slave Serial

SETTING_CPUCONFIG

Sets the CPU
configuration. Controlg
FX2 CPUCS register.

MSB= Misc Settings
Bit 15: USB Bus Speed
0=Force full speed (12Mbps
1=Allow higgpeed (480Mbps
Bit 148: Reserved for future ug
LSB=CPUCSBIt definitions:
Bit 76: Unused R/O =0
Bit 5: Reserved (do not chang
Bit 43: CLKSPDCPU clock
speed
00=12MHz
01=24MHz
10=48MHz
11=Reserved
Bit 2: CLKINMnvert CLKOUT
0=Normal
1=Invert CLKOUT
Bit 1: CLKOECLKOUT output
enable
O=Tristate the CLKOUT pin
1=Drive the CLKOUT pin

SETTING_SPICONFIG

Configures the SPI
interface

Bit 15: GPIFA&Enable GPIF
Address Pin
1 = Configure PE7 as
GPIFADR[8] output
0 = Configure PE7 as GPIQ

Bit 148: Reserved, do not cha

Bit 73: Reserved.

Bit 2 SPCPHA Sets SPI clock
phase for input sampling.
0=Sample then clock
1=Clock then sample

Bit 1 SPCPOLi Sets SPI clock
polarity.
0=Normal clock
1=Inverted clock

Bit 0: SPIENDIAIS$ets SPI bit
order
0=LSBit to MSBit
1=MSBit to LSBit

QuickUSBSettings
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Addr | Name

Description

Bit 1512: Reserved for future y

7 |SETTING_SLAVEFIFOFYReturns Slave FIFO fla
status. Bit 11: RDYO Pin Status
Note: These flags are Bit 10: Reserved for future usq
significant when the FXBit 9: Empty Flag for EP6
in slave FIFO mode. T (QuickUsbReadData) FIFO
flags do not reflect the Active high signal
polarity of the Slave OyBit 8: Full Flag for EP6
Flags on FLAGA, FLAQ (QuickUsbReadData) FIFO
FLAGC, and FLAGD si|  Active high signal
the polarity can be Bit 74: Reserved for future usq
changed with the Bit 3: RDY1 pin status
SETTING_FIFO_CONIHBit 2: Reserved for future use
register. Bit 1: Empty flag for EP2
(QuickUsbWriteData) FIFO|
Active high signal
Bit O: Full Flag for EP2
(QuickUsbWriteData) FIFO
Active high signal.
8 |[SETTING_I2CTL Configures 12C periphg MSB = Last 12C I/O status, re
only
Bits 18B:
00000110 Bus error
00000111 No Ack
00001000 Normal completio
00001010 Slave wait
00001011 Timeout
LSB=I2CTiLI2C Compatible B
Control Bit definitions
Bit7: lgnoreACK
O=Handle ACK for normal 12
traffic.
1=Process I12C traffic even if
device does not supply an
(necessary for some 12C
peripherals).
Bit 62: Reserved for future usq
Bitl: ReservedDo not change
Bit 0: 400KHzSets 12C budock
speed
O=Approx 100KHz
1=Approx 400KHz
9 |SETTING_PORTA Configures Port A defalMSB = OEAPort A Outp
state. Readiragbit from Enable Bit Definitions
I0A returns the logic le] 0 = Disables output buffer
of the port pin that is t 1 = Enables output buffer
CLKOU<Elocks old. LSB = IOAPort A 1/0
Writing a register bit to| 0 = Low logic level
writes to the port pinlal 1 = High logic level
The port latch value
appears on the I/O pin
the corresponding OEA
is set high.
10 [SETTING_PORTB Configures Port B defalMSB = OEBPort BOutput
state. Readirgbit from Enable Bit Definitions
0B returns the logic le] 0 = Disables output buffer
of the port pin that is t 1 = Enables output buffer
CLKOUElocks old. LSB = IOBPort B /0
Writing a register bit to| 0 = Low logic level
writes to the port pinlal 1 = High logic level
The port latch value
appears on the I/O pin
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Addr | Name

Description
the corresponding OEH
is set high.

Values

11 [SETTING_PORTC Configures Port C defalMSB = OECPort C Outyp
stateReadin@ bit from Enable Bit Definitions
10C returns the logic le] 0 = Disables output buffer
of the port pin that is t 1 = Enables output buffer
CLKOU<Iocks old. LSB = 10CPort C 1/O
Writing a register bit to| 0 = Low logic level
writes to the port pinlal 1 = High logic level
The port latch value
appears on the I/O pin
the corresponding OE(Q
is set high.

12 [SETTING_PORTD Configures Port D defalMSB = OEDPort D Outp
stateReadin@ bit from Enable Bit Definitions
10D returns the logic le] 0 = Disables output buffer
of the port pin that is t 1 = Enables output buffer
CLKOU<Elocks old. LSB = 10DPort D I/0
Writing a register bitto| 0 = Low logic level
writes to the port pinlal 1 = High logic level
The port latch value
appears on the I/O pin
the corresponding OE[]
is set high.

13 [SETTING_PORTE Configures Port E defalMSB = OEEPort E Outjp
stateReading bit from Enable Bit Definitions
IOE returns the logic le] 0 = Disables output buffer
of the port pin that is t 1 = Enables output buffer
CLKOU<Elocks old. LSB = IOEPort E I/O
Writing a register bit to| 0 = Low logic level
writes to the port pinlal 1 = High logic level
The port latch value
appears on the I/O pin
the corresponding OEH
is set high.

14 |SETTING_PORTACCFG [Sets Port A & C MSB=PORTACF®O PorA
configuration Alternate Configuration Pin

Definitions

Bit 15: FLAGDFlag D Alternatg
Configuration
1 = PA7 gives FLAGD staty
when in Slave Mode
0 = PA7 does not give FLA
status in Slave Mode
Note: If both Bit 15 (FLAGQ
and Bit 14 (SLCS) are set,
will beconfigured to give the
FLAGD status.

Bit 14: SLCiSSlave FIFO Chip
Select Alternate Configurat]
1 = PA7 configured as SLQ
input in Slave Mode
0 = PA7 not configured as
SLCS input in Slave Mode
Note: If both Bit 15 (FLAGQ
and Bit 14 (SLCS) areRAY
will be configured to give th
FLAGD status.

Bit 1310: Unused

Bit 9: INTL Interrupt 1 Alternat
Configuration

QuickUSBSettings

57



Addr | Name Description

1 = PA1 configured as intel

Values

input
0 = PA1 not configured as
interrupt input (default)
Note: INT1 is not currently
Bit 8: INTOInterrupt O Alternat
Configuration
1 = PAO configured as intel
input
0 = PAO not configured as
interrupt input (default)
Note: INTO is not currently
LSB=PORTCCKF®O Port C
Alternate Configuration Pin
Definitions
Bit 70: GPIFA7i0Enabl&PIF
Address Pins
1 = Set thes
configure this port to outpu
GPIF Address
0 = Set thes
configure this port as Port

15 |SETTING_PINFLAGS |Sets FIFO pin flag
configuration

MSB=PINFLAGSABIlave FIFQ
FLAGA and FLABBI
Configuration

Bit 1512: FLAGBFLAGB Sho!
the status of the FIFO Flag
selected by programming t
bits with the code given bell

Bit 118: FLAGA FLAGA shows|
the status of the FIFO Flag
selected by programming t
bits with the code givenvael

LSB=PINFLAGSCD

Bit 74: FLAGD FLAGD shows
the status of the FIFO Flag
selected by programming t
bits with the code given bel

Bit 30: FLAGC FLAGC shows
the status of the FIFO Flag
selected by programming t
bits with the code given bel

FIFO Flag Select Codes:
600006 = FLA
FF, FLAGC = EF, FLAGD 1
EP2PF. The Endpoint FIFQ
the PF, FF, or EF is seleloyq
the FIFOADR([1:0] pins.
60001506, 6001

Reserved

6010006 = EP2
601016 = EP4
6011006 = EPG6
601116 = EPS
6100006 = EP2
6100106 = EP4
6101006 = EPG6
6101106 = EPS8
611006 = EP2
6110106= EPA4F
0111006 = EPG6
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Addr | Name Description Values

611116 = EPY

17 |SETTING_VERSIONSPE|Returns the CY7C6801 MSB= Hardware revision

hardware revision and |Bits 18:

bus speed. 00000000=CY7C68013 Re
00000001=CY7C68013A R
00000010=CY7C68013 Re
00000100=CY7C68013 Re

LSB= USB bsepeed

Bit 7:
0=Full Speed (12Mbps)
1=HigiSpeed (480Mbps)

Bit 60: Reserved for future usq

Table11l - QuickUSB Settings

QuickUsbReadSetting

Purpose
To read QuickUSB module settings.

Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen
address AWOR-Dxontaining the setting address (number)
setting: APWORD pointing to a variable which to place he value of
the setting if successful.

Returns
A LONG that is nomeroand t he setti ngdfsucadsfule i n 0:
zero () otherwise.

Notes
None.

QuickUsbWriteSetting

Purpose
To write QuickUSB module settings.

Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen
address AWORLDxontaining the setting address(number)

setting: AWORUDxontaining the new setting value.
Returns

A LONG that is nomero on success, zero (0) on failure.
Notes

None
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QuickUsbReadDefault

Purpose
To read QuickUSB moduldefaults. The defaults are nornvolatile and are
read into the settings table on power up.

Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen
address AWOR-Dxontaining the default address (number)
setting: APWORD pointing to a variable which to place he value of
the default if successful.

Returns
A LONG that is nozero on success, zero (0) on failure.

Notes
None.

QuickUsbWriteDefault

Purpose
To write QuickUSB moduldefaults. The defaults are norvolatile and are
read into the settings table on power up.

Parameters
hDevice A HANDLE that was returned from a call @uickUsbOpen
address AWORUDxontaining the default address (number)

setting: AWORUDxontaining the new default value
Returns

A LONG that is nozero on success, zero (0) on failure.
Notes

None.
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FPGA Configuration

The QuickUSB Pluln module can configure SRAMased FPGA devices over the

USB. The default FP@APEis Passive Serial For more information on

changing the FPGA type, see th8ETTING_FPGATYPEE t t i ng of t he 0 °¢
section of this document.

You must convert your FPGA configuration file to binary image format for use
with QuickUSB. Altera binary files are of type RBF and Xilinx are of type BIT. If
you are configuring multiple devices, they must be daispained and the
configuration files combined in the conversion process into a single binary file.
To configure an FPGA, follow thesteps:

1. (Applies when using the QuickUsb Evaluation Board) Set port A bit 7 to
output high to turn on power to the FPGA.

2. CallQuickUsbsStartFpgaConfigurationThis resets the FPGA and starts the
configuration process.

3. Open the binary FPGA configuration file and read a block into a buffer.

4. Call QuickUsbWriteFpgaDatand pass in the data from the file. Repeat
this process until the entire file iswritten. Of course, tle last block will
probably be less than the maximum block size. In addition, if you need to
restart the configuration process for some reason you can restaitie
programming process gt step 2) at any time. Be sure to close the binary
FPGA configuratiofile when you are done.

5. CallQuickUsblsFpgaConfigured I f the 06isConfiguredo
616, the FPGA was correctly coafigured

QuickUsbStartFpgaConfiguration

Purpose
Start the process of FPGA configuration. If the FPGA is in the process of
being configured, the process will restart. If the FPGA is already
configured, it will be reset and reconfigured.
Parameters
hDevice A HANDLE that was returned from a cédl QuickUsbOpen
Returns
A LONG that is nozero on success, zero (0) on failure.

Notes
None
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