;This is a BETA version of Firnmware that has not been fully tested.

; PLEASE keep this in mnd and use this firmare as REFERENCE.

’

; MAIN ASM FI LE FCR FRAMEWORKS

Change Hi story

Revi si on: 0.1
Created DGV Novenber 1999
New Code

DRAFT

; | ssue Date:
; Fr anewks. asm

This file contains the Frameworks for: -

; CY7C637xx

CPU 63743

i ncl ude "usblregs. h"
i ncl ude "ram h"

; Interrupt Vectors

o
=
«Q
o
o
=

reset
bus_reset
Isr128
Isrins
| sr EpO
I srEpl
I srEp2
I srSPI
I sr Capt ureA
| sr Capt ureB
I srGpi o
| srWakeup

I sr Cext

3

Reset vector

USB Reset interrupt

128us interrupt

1024ns i nterrupt

endpoint O interrupt

endpoint 1 interrupt

endpoint 2 interrupt

SPI interrupt

Capture timer A interrupt
Capture tiner B interrupt
general purpose |/ O interrupt
Wakeup_| SR or resune interrupt
Wakeup_I| SR or resune interrupt

reset processing

Set all SFRs to their initial
Cear ram

states

reset:
mov A, EP2_FI FO ;nove data stack pointer
swap A, dsp ;s0 it does not wite over USB Fl FCs
mov a, VREG EN B
iow USB_SCR ; enabl e USB
nmov a, 80h
iowr USB DA ; enabl e USB address
nmov a, OFh
i omr EPO_MODE
nmov a, 06h

i owr CLOCK_CONFI G
mov a, ACKIN

iowmwr EP1_MODE

mov a, ACKOUT

i owr EP2_MODE

nov a, 01h

;initialize endpoint 1 node to accept

ins



i
)
i
)
i
)
i
)
i
)
i
)

iowr G ER

mov a, 07h

iow EP_IE

ei

iord SCR

and a, LVR BROUT_B; RESET_MASK

cmp a, LVR BROUT_B ; test for POR(Low Vol tage or Brown out) Reset

jz por _reset

and A, BUS_| NT_EVENT ; test for USB Reset
jz bus_reset

j mp wdog_reset

128us Interrupt

If (the previous 128us interrupt has been nissed)
{make appropriate corrections}

If (the tinmer has rolled over)
{increment tinmer nsb}

Return from I nterrupt

}

| sr128:

push a

iord TI MER_LSB ; check that we haven't missed an interrupt
xor a, [tiner_sync] ; timer_sync saves the nsb of tiner as a
and a, BIT7 ; check against mssed 128us interrupts.

jnz in_sync ;

or a, [timer_sync] ; mssed, so nake corrections - note a=0 because of jnz
jz in_sync ; if O then we didn't mss an overfl ow
inc [tinmer_nsb] ; if not we did, so correct m ssed overfl ow

in_sync

iord TI MER_LSB ; check to see if the timer has overfl owed
and a, BIT7 ;

mov [tiner_sync], a ;

jnz .Reti ;

inc [timer_msb] ; adjust the msb if it has

.Reti

nov a, (EPO_I E+EP1_| E+EP2_I E)

iowmr EP_IE ; enable EP interrupt here because no |onger in G ER
mov a, [interrupt_mask] ;

iowm 4 ER ;

pop a

ei

reti

| srins

{
I ncrement task nunber
Check and flag mi ssed 128us interrupts
If (no bus activity in |ast 1ms)
inc inactivity tiner
}

Isrilns:

push a
inc [task_nunber]

nmov a, 00h ; flag 1nms event to nmain code



mov [new_ task], a ;

mov a, [timer_nsb] ; check that no 128us | SRs have been m ssed

and a, (BITO + BIT1) ; Bits 1 and 2 shoul d al ways be zero,

jz .CheckActivity ; timer error should be checked and cleared after
mov [timer_error], a ;any time measurenent.

. CheckActivity:

iord USB_SCR
and a, ACTIVITY_B
jz .IncCr

iord USB_SCR
and a, ~ACTIVITY_B
iow USB _SCR

mov a, 0
mov [suspend_counter], a
jmp . Reti

.IncCr:

inc [ suspend_counter]

.Reti:

)
i
)
i
)
i
)
i
)
i

mov a, (EPO_| E+EP1_| E+EP2_| E)

iowmr EP_IE ; enable EP interrupt here because no longer in dER
nmov a, [interrupt_mask] ;

iowmr 4dER ;

pop a

reti

I sr Ep0

I srEpO:

push a
iord USB_DA ; re-enable USB
or a, 80h
iowr USB DA
i ord EPO_MODE ; re-enabl e node
or a, OFh
i owr EPO_MODE
and a, EPO_SETUP_B ; check if SETUP packet received
jz . NotSetup ;

call DecodeRequest ; parse SETUP packet
jmp . Reti

. Not Set up:

i ord EPO_MODE ;
and a, EPO_QUT_B ; ignore null packet interrupts
jnz .Reti

i ord EPO_MODE ; do not continue unless xfer of |ast paket is conplete
;and a, EPO_ACK ; note the Input Enable bit is set when the host ACKs
7]z . Reti

; Will need to add nore checks here when set report and

; get report support is added

call Control ReadDat aSt age ; continue sending control read data packets

.Reti:

mov a, Ofh

i owmr EPO_MODE

nov a, (EPO_| E+EP1_| E)

iow EP_IE ; enable EP interrupt here because no longer in dER
mov a, [interrupt_nask] ; enabl e endpoint zero interrupts

iowr G ER ;

pop a

reti



I srEpl

{
invert the data toggle bit
}

I srEpl:
push a

iord EP1_COUNT
xor a, DATAO01_B
or a, Olh

i owr EP1_COUNT

iord EP1_MODE

nmov a, Ofh

i ow EP1_MODE

nmov a, (EPO_I E+EP1_I E)

iow EP_IE ; enable EP interrupt here because no longer in dER
mov a, [interrupt_nask] ;
iowr G ER ;
pop a
reti
; IsrGpio
oo
;o)
| sr Gpi o:
push a
nmov a, (EPO_I E+EP1_| E)
iowmr EP_IE ; enable EP interrupt here because no |onger in G ER
mov a, [interrupt_mask] ;
iowmw G ER ;
pop a
reti

process_reset

,
)
,
)
o
)
,
)

}
por _reset:
mov a, ffh
iow PO_data ;set all ports to output 1

iowm Pl_data

mov a, 00h

iow PO_interrupt ;disable gpio interrupts on all pins
iowm P1l_interrupt ;

i ow PO_MddeO ;Setup all ports for Resistive

iowmr P1_MdeO ;ie pullup states

mov a, FFh ;

i ow PO_Mddel ;

iow Pl_Mdel ;

i owr WDT . clear wdt tiner



nmov a, bottom of _ram
mov X, top_of _ram
ramclr_| oop: ; clear all ram|l ocations
mov [x+0], a
dec x
jnc ramclr_I oop

iord SCR
and a, BUS_ | NT_EVENT
jnz bus_reset

suspend_reset:
i ow VDT
j mp suspend_reset
mov A, (RUN_B + SUSPEND B)
iowmr SCR ; suspend the ntu
nop
j mp suspend_reset ; wait until real bus reset

wdog_reset:
j np suspend_reset ;suspend and wait for USB Bus Reset

bus_reset:
nmov a, 80h
iow USB DA
mov A, RUN_B ; clear all reset bits
i ow SCR

mov a, EPO_IE

iowmr EP_IE ; enable EP interrupt here because no longer in G ER
for enureration

mov A, ENUVERATE_MASK

mov [interrupt_mask], A

iow G ER

ei

project-specific initialisation

{

Do project-specific initialisation

User Reset :

reset watchdog ti mer
check for USB suspend condition
if (time to do next task)

if (device is not enunerated)
junp to pre-enuneration task

else if (task number out of range)
task nunber := 0

jump to task
; }
bl
mai n:
iowr VDT ; kick the dog
cal | CheckSuspend
and a, [new_task] ; new task is active if =0
jnz main ; wait for next tine slice

i nc [ new_task]

)

set up



nmov a, configuration_status ; for designs intended to power-up when

and a, ffh ; disconnected fromthe bus, this code
j z Not Enuner at ed ; may not be appropriate

mov a, [task_nunber] ; junp to current tasklet

asl ; X2 because jnp is 2 instructions

cnp a, (end_task table - task_table) ; check to ensure not out of range

jc .DoTheJunp
mov a, 00h
nmov [task_nunber], a ; user may want to add own error recovery code here

. DoTheJunp
jacc task_table ; execute the selected task

XPAGECFF
task_tabl e

j TaskO
Task1l
Task2
Task3
Task4
Task5
Task6
Task7
end_task_tabl e
XPAGEON

33333333

Check Suspend

if (time since last usb activity is > suspend tine)

set io ports into suspend state
set interrupts into suspend state
while (no bus activity)

suspend
restore interrupts
restore io state
}

return

}

CheckSuspend
mov a, [suspend_counter] ; check the suspend timer to see how | ong since |ast
sub a, SUSPEND_TI ME ; bus activity.
jc .Ret ;

mov a, 00h ; clear the suspend counter to avoid any risk we night
nmov [ suspend_counter], a ; suspend again before the 1nms isr clears it on wakeup

iord PO_data ; save io0 port status
push a ;
iord P1_data ;
push a ;
iord PO_MdeO ;
push a ;
iord P1_MdeO ;
push a ;
iord PO_Mdel ;
push a ;
iord P1_Mdel ;
push a ;

mov a, ffh ; to ensure mninumcurrent drain during suspend

iowr PO_data ; all ports nmust be logic 1 with pullup on unless
iow Pl _data ; externally driven.

nmov a, 00h ;

i owmr PO_MdeO ;

iowmr P1_MdeO ;

mov a, ffh

iow Pl_Mdel ; user to nodify these val ues depending on circuit
iowmr PO_Mddel ;



iord d ER
and a, SUSPEND MASK

set which interrupts may cause wake from suspend

’

user may al so want to change GPI O interrupt

iow dER ; masking here

iord SCR ; put the device into suspend
or a, SUSPEND B ;

i ow SCR ;

nop ; instruction the code wakes up to
pop a ; Restore io port status
nov a, FFh

iowr P1_Mdel

pop a

nmov a, FFh

i ow PO_Mddel

pop a

nov a, 00h

iowmr P1_MdeO

pop a

mov a, 00h

i owmr PO_MddeO

pop a

nov a, FFh ;

iow Pl _data ;

pop a

mov a, FFh ;

iow PO_data

mov a, (EPO_I| E+EP1_I E)
iowmr EP_IE

mov a, [interrupt_nmask]
iowmr dER

ei

. Ret:

1
’
1
’
1
’

ret

; enable EP interrupt here because no longer in G ER

)

i

Not Enurer at ed

This module is run if enumeration is inconplete

Not Enurrer at ed:

’

)
’
)
’
)
’
)
’
)
’
)

jmp main

Task 0

read Buttons

}

TaskO:

iord Buttons_port

nmov [ Buttons_debounce],

j mp main

a

Task 1

{

do not hi ng



Task 2

do not hing

Task 3

do not hi ng

Task 4

if (Buttons state has been stable for 5mns)
save Buttons
}

Task4:
iord Buttons_port
cnp a, [Buttons_debounce]
jnz main

nmov a, [ Buttons_debounce]
cpl a

mov [EP1_FIFQ, a

mov a, ACKIN

i ow EP1_MODE

jmp main
; Task 5
Y
Pl
Taskb5:

jmp nain




Task 6

{
1 }
Task6

nmp nain

; Task 7
oo _ .
; Wite Ep2 info to LED s
; And reset Mdde of EP2
bl
Task7:

mov a, [EP2_FI FQ
i owr LEDs_port
mov a, ACKOUT

i ow EP2_MODE
jmp nain

i ncl ude "usbcode. asnt

| srEp2:
push a

nov a, (EPO_I E+EP1_| E+EP2_| E)
enabl e EP interrupt here because no | onger

iow EP_IE
nmov a, [interrupt nasK
iowmr dER
nmov a, ACKOUT
i ow EP2_MODE
pop a
reti
I srSPI:
push a
nmov a, (EPO_I E+EP1 IE)
iowmr EP_IE
mov a, [interrupt nasH
iowm dER
pop a
reti

| sr Capt ur eA:
push a
nmov a, (EPO_| E+EP1 IE)
iowmr EP_IE
nov a, [interrupt nasK
iow 4dER
pop a
reti

I srCaptureB
push a
mov a, ( EPO_| E+EP1 IE)
iowmr EP_IE
mov a, [interrupt nask]
iow 4dER
pop a
reti

| sr\Wakeup
push a
nov a, (EPO_| E+EP1 IE)
iow EP_IE
nov a, [interrupt nasK
iowmr dER

)

)

’

)

i

)

i

enabl e EP interrupt

1

enabl e EP interrupt

’

enabl e EP interrupt

)

enabl e EP interrupt

i

her e because

her e because

here because

here because

no | onger

no | onger

no | onger

no | onger

in dER

in dER

in AER

in GER

in AER



pop a
reti

;This is a BETA version of Firmware that has not been fully tested.
; PLEASE keep this in mnd and use this firmare as REFERENCE.

MODULE Decode Request

Revi si on: 0.1

Oreated DGV Novenber 1999

Code structure original. Code incorporates fragnents from nany sources plus new code.
| ssue Date: DRAFT

; Change Hi story

Note that this nodule is designed to work with a ROMtabl e of 255 bytes or |ess.
ALWAYS Check the length of the ROMtable. If it is too long then it is recormended to either reduce the
length of the string descriptors and/or split the table into two tables.

DecodeRequest :
nmov a, [bnRequest Type] ; is this a standard request ?
and a, 60h ; if not check if its a class request

jnz d assRequest

Decode Standard Request

i

St andar dRequest :
nmov a, [bRequest]

asl a ;multiply index by 2 for junp table
cmp a, (end_standard_request_table - standard_request_table + 1)
jnc Sendstall ; check request is in range

jacc standard_request_table
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop

XPACGEOFF
st andar d_r equest _t abl e:
j Get St at us

3

np C ear Feature

mp SendSt al | ;reserved
np Set Feature

mp SendSt al | ;reserved
np Set Addr ess

nmp Cet Descri ptor
np
np
np
np
np

Set Descri pt or

Get Configuration

Set Confi guration

CGetInterface

Set I nterface

end_st andard_request _t abl e: ;synch frame not supported as 63xxx does not support | SO

]
]
j
j
j
j
j
j
j
j
j
j



XPAGEON

Decode H D O ass Request

’

d assRequest :

cnp a, 20h

j nz Vendor Request ; if not a class request then check for a vendor request
nmov a, [bRequest] ; check request is in range

asl a ; multiply index by 2 for junp table

cnmp a, (end_H D request_table - H D request_table + 1)

jnc Sendstall

jacc H D request_table ; junp to the routine that handl es that request type

db 00, 00, 00, 00, 00, 00, 00, 00, 00, 00

XPAGECFF

H D_request _tabl e:

j SendSt al | ;reserved
Get Report

Getldle

Get Pr ot ocol

SendSt al | ;reserved
SendSt al | ;reserved
SendSt al | ;reserved
SendSt al | ;reserved
SendSt al | ;reserved
Set Report

Setldle

Set Pr ot ocol

end_H D request _tabl e:

333333333333

Decode Vendor Request

Franewor ks does not support a vendor request; The user nay insert
code to do so here

Vendor Request :
jnp SendStall ;no vendor requests supported in Franeworks

Handl e Request - Get Status

; Device, Interface and Endpoint are all valid recipients for this request.

Get St at us:
mv A 2 ; send two bytes
mov [data_count], A

mov a, [bnRequest Type] ; check recipient, and handl e accordingly
cnp a, DEVICE TO HOST
jz CGetDeviceStatus

cnp a, ENDPOI NT_TO HOST
j z Get Endpoi nt St at us

cnp a, | NTERFACE _TO HOST
jnz SendStall ;80, 81, 82 are only valid bnRequest Types for this request

)

; Recipient = Interface

; The interface status is a 16-bit value (two bytes) that is always
; zero for both bytes.

Get I nterfaceSt at us:
mov A, (get_interface_status_table - control _read_table)
j mp SendRonDat a ; send interface status to host

Reci pi ent = Device

The device status is a 16-bit value (two bytes) with only O 1:0]
; defined. DO=0 specifies bus-powered, which never changes. D1



; reflects the status of the device_renote_wakeup feature. This
; feature can either be disabled (D1=0) or enabled (Dl=1).

Cet Devi ceSt at us:
mov A, (get_dev_status_table - control _read_table)

; add A, [renote_wakeup_st at us] ; get correct renote wakeup **** not yet supported

j mp SendRonDat a ; send device status to host

Reci pi ent = Endpoi nt

bit (DO) defined. |f D0=0, then the selected endpoint is not

The endpoint status is a 16-bit value (two bytes) with only one
: stalled. |If DO=1, then the selected endpoint is stalled.

Get Endpoi nt St at us:
iord EP1_MODE
and a, STALL_B
jz .Send
nmov a, (stalled - get_endpoint_status_table) ;EP1 is stalled

. Send:
add A, (get_endpoint_status_table - control _read_table)
j mp SendRonDat a ; send endpoint status to host

; Handl e Request - O ear Feature

Endpoi nt and Device are supported recipients for this request. Interface is valid, but not supported.

C ear Feat ure:
nmov a, [bnRequest Type]
cnmp a, HOST_TO DEVI CE
j z d ear Renot eVakeup

cnp a, HOST_TO ENDPO NT
jnz SendStall ;00, 02 are only valid bnRequest Types for this request

Reci pi ent = Endpoi nt

Clear the endpoint stall feature for the selected endpoint. This
; should also set the data 0/1 bit to DataO if endpoint one is sel ected.

Cl ear Endpoi nt Stal | :
mov A, [ wval ue] ;

cmp A, EP1_STALLED ; test for valid feature

jnz SendStall ; stall unsupported features
call NoDataContr ol ; handshake wi th host

iord EP1_MODE

and A, ~STALL_B ; clear stall and data 0/1 bits

iow EP1_MODE

iord EP1_COUNT
and a, ~DATA01_B
iow EP1_COUNT

iord USB_SCR : Set up EPL to NAK INs

and A, OEFh ; INs are only ACKed when new data is
iow USB SCR ; ready.

ret

; Reci pient = Device

; Renote Wakeup is the only Device feature

d ear Renot eWakeup:

jmp SendSt al | ;¥*** not yet supported
cal | NobDat aCont r ol ; handshake wi th host
nmov A, Dl SABLE_REMOTE_WAKEUP ; disable renote wakeup

nov [renote_wakeup_status], A

ret



Handl e Request - Set Feature

’
)
’
)

Set Feat ur e:
nmov a, [bnRequest Type]
cnp a, HOST_TO DEVI CE
j z Set Renobt eVlakeup

cnp a, HOST_TO _ENDPQO NT
jnz Sendstall ;00, 02 are only valid bnRequest Types for this request

Reci pi ent = Endpoi nt

; Set the endpoint stall feature for the sel ected endpoint.

Set Endpoi nt Stal | :
mov A, [wval ue]

cnmp A, EP1_STALLED ; test for valid feature

jnz SendStall ; stall unsupported features
call NoDataContr ol ; handshake wi th host

mov A, 80h ; stall endpoint one

iow EP1_MODE

iord EP_IE ; and reenabl e endpoint 1

or A, EP1 IE
or A, EP2_IE
iowmwr EP_IE
ret

Reci pi ent = Devi ce

Renot e Wakeup is the only Device feature
; If the device does not support renote wakeup then replace this code
; With <jnp SendStall >
Set Renot eVakeup:
mov A, [wval ue]

cmp A, REMOTE_WAKEUP ; test for valid feature

jnz SendStall ; stall unsupported features

cal | NoDat aContr ol ; handshake wi th host

mov A, ENABLE REMOTE WAKEUP ; enabl e renote internal wakeup vari abl e
nmov [renote_wakeup_status], A

ret

Endpoi nt and Device are supported recipients for this request. Interface is valid, but not supported.

; Handl e Request - Set Address

; Device is the only valid recipient for this request.

Set Addr ess:
nmov a, [bnRequest Type]
cnp a, HOST_TO DEVI CE

jnz SendStall

mov a, [wval ue] ;check that the address is in range

and a, 80h ;valid range is 0 to 7F

jnz SendSall ;
call NoDataContr ol ; handshake wi th host

.wait:

iow VDT

i ord EPO_MODE ; Wit for the ACK

and A, 10h ; nust wait for ACK before changi ng address

jz .wait ; as the ACK will be sent to the old address.
nov A, [wval ue] ; Wite new USB devi ce address
or A 80h
iow USB DA ;

ret




Handl e Request - Get Descriptor

; There are five standard descriptor types and 3 H D cl ass descriptor types. The descriptor type is in
; the high byte of wvalue. The descriptor index is in the |low byte of walue. The standard request to
; a device supports three of these types: device, configuration, and string.
; The standard request does not support interface or endpoint descriptor types

Get Descri ptor:
nmov a, [bnRequest Type]
cnp a, DEVI CE_TO HOST
jnz Getd assDescri ptor ; If recipient is not device, then check for Interface

mov A, [wval ueH ]

asl a ; multiply index by 2 for junp table
cnp a, (end_desc_type table - desc_type_ table + 1)
jnc Sendstall ; check that the descritor type is valid

jacc desc_type_table

Get O assDescriptor:
nmov a, [bnRequest Type]
cnp a, | NTERFACE TO HOST

jnz SendStall ; only valid recipient is Interface
mov A, [wval ueH ] ; |l oad descriptor type

and a, dfh ; mask class bit

asl a multiply index by 2 for junp table

cmp a, (end_class_desc_type_t a’bl e - class_desc_type table + 1)
jnc SendStall

jacc class_desc_type_table

XPAGECFF
desc_type_t abl e:
jmp SendStal | ;no descriptor index O
j mp Get Devi ceDescri pt or
j mp Get Confi gurati onDescri ptor
jmp Get StringDescri ptor
end_desc_type_tabl e:

cl ass_desc_type_table:
jmp SendStal | ; no descriptor index O
j mp Get H DDescr i pt or
j mp Get Repor t Descri pt or
j mp Get Physi cal Descri pt or
end_cl ass_desc_t ype_t abl e:
XPAGEON

; Get Descriptor = Device

1

Get Devi ceDescri pt or:
mov A, (end_devi ce_desc_table - device_desc_table)
nmov [data_count], A ; save the device descriptor |ength

mov A, (device_desc_table - control _read_table)
j mp SendRonDat a ; pass a pointer to the device descriptor data

Cet Descriptor = Config

; When requested to send the config descritor all of the dass, Interface,
; H D and Endpoint descritors should be sent. For Draft 4 conpliance, this
; order in mandatory
Get Confi gurati onDescriptor:
mov A, (end_config_desc_table - config_desc_table)
nov [data_count], A ; save the config descriptor |ength

mov A, (config_desc_table - control _read_table)
j mp SendRonDat a ; pass a pointer to the config descriptor data

CGet Descriptor = String

i

CGet StringDescriptor:
mov A, [wval ue] ; get string descriptor index



cmp a, (end_string_length_table - string_length_table + 1)

jnc Sendstall ; check index is in range
index string_length_table ; get the descriptor length
nmov [data_count], A ;
mov A, [wval ue] ; get string descriptor index
index string_offset_table ; get a pointer to the string descriptor data

j mp SendRonDat a ;

XPAGECFF
string_l ength_table:
db (USBStringDescriptionl - USBStringlLanguageDescri pti on)
db (USBStringDescription2 - USBStringDescriptionl)
db (USBStringDescription3 - USBStringDescription2)
db (USBStringDescriptiond - USBStringDescription3)
db (USBStringDescription5 - USBStringDescriptiond)
db (USBStringEnd - USBStringDescription5)
end_string_l ength_table:

string_offset_table:
db (USBStri ngLanguageDescription - control _read_table)
db (USBStringDescriptionl - control _read_table)
db (USBStringDescription2 - control _read_table)
db (USBStringDescription3 - control _read_tabl e)
db (USBStringDescriptiond - control _read_table)
db (USBStringDescription5 - control _read_tabl e)
end_string_offset_table:
XPAGEON

Cet Descriptor = Report

)

Get Report Descri ptor:
mov A, (end_hid_report_desc_table - hid_report_desc_table)
nov [data_count], A ; save descriptor length

mov A, (hid_report_desc_table - control _read_table)
j mp SendRonDat a ; send descriptor to host

Get Descriptor = HD

1

Get H DDescri pt or:
mov A, (Endpoint_Descriptorl - Qd ass_Descriptor)
nmov [data_count], A ; save descriptor |length

mov A, ( Cass_Descriptor - control _read_table)
j mp SendRonDat a ; send descriptor to host

Cet Descriptor = Physical

Physi cal descriptors are not supported by franeworks. Users wi shing
; to support them should add code to send them here.

Get Physi cal Descri ptor:
jmp SendStal | ;not supported by franeworks

Handl e Request - Set Descriptor

Set Descritor is not supported by frameworks. Users w shing to support this request should add code to
; do so here.

Set Descri ptor: ;not supported by franeworks
jnp SendStall

Handl e Request - Get Configuration

; The only recipient supported for this request is Device
; Returns the current device configuration. Valid values are zero (unconfigured) and one (configured).

Get Confi gurati on:



nmov a, [bnRequest Type]
cnp a, DEVI CE_TO HOST
jnz SendStall

mv A 1 ; send one byte
nov [data_count], A

mov A, (get_configuration_status_table - control _read_table)
add A, [configuration_status] ; get correct configuration

j mp SendRonDat a ; send configuration to host

Handl e Request - Get Configuration

The only recipient supported for this request is Device

Sets the configuration of the device to either unconfigured (0) or configured (1) based on wvalue in the
; SETUP packet. USB spec rev 1.1 (para 9.1.1.5), requires Set Configuration to also clear the endpoint stall
; condition and re-initialize endpoints using data 0/1 toggle to Data0.

Set Confi gurati on:
nmov a, [bnRequest Type]

and a, HOST_TO DEVI CE ; faster than <cnp a, 00h>
jnz SendStall ; stall if recipient not Device
cal |l NoDat aContr ol ; handshake with host
nmov A, [wval ue]
nmov [configuration_status], A ; store configuration byte
iord EP1_COUNT ; clear data 0/1 bit

and A, ~DATAO1_B
i ow EP1_COUNT
iord EP1_MODE
and A, ~STALL_B
iow EP1_MOXDE

mov A, [configuration_status]
and a, ffh ; faster than <cnp a, 00h>
j nz Confi gureDevice

Unconf i gur eDevi ce:

iord EP_IE

and A, ~EP1_IE ; disable endpoint 1

iow EP1_|E

mov A, [interrupt_mask] ; disabl e endpoint one interrupts
and A, EFh

mov [interrupt_nask], A
ret

Conf i gur eDevi ce:
iord EP1_MODE ; NAK I N packets until data is
nmov a, OEh
iowr EP1_MODE
iord EP_IE
or a, EP1_IE
iow EP_IE ; enabl e endpoint 1

mov A, [interrupt_nmask] ; enabl e gpio, epl, 1ns 128us interrupts
or A ENUMERATED MASK
mov [interrupt_nask], A

iord USB_SCR ; NAK I'N packets until data is
and A, OEFh ; ready on endpoi nt one
iow USB SCR

ret

Handl e Request - Get Interface

; The only recipient supported for this request is Interface
; The interface is an 8 bit value that is always zero since there are no alternate settings defined

GetInterface:



nmov a, [bnRequest Type]
cnp a, | NTERFACE TO HOST

jnz SendStall

mov A, [w ndex] ;which interface ?
cmp A O ;only interface O defined
jnz Sendstall
nmov A 1 ;send one byte

nov [data_count], A

mov A, (get_interface_table - control _read_table)
j mp SendRonDat a ;send alternate interface to host

Handl e Request - Set Interface

The only recipient supported for this request is Interface

; The host nay attenpt to set the interface to an alternative setting. The frameworks does not support any
; alternate setting, but user firmware nay so we do not stall that request, though it would be |legal to do so.

Set | nterf ace:
nmov a, [bnRequest Type]
cnp a, DEVI CE_TO HOST

jnz SendStall

nmov a, [ W ndex] ; which interface ?

cnp a, 0 ; only interface O defined
jnz SendStall

nmov a, [ wal ue] ; which setting

cnmp a, 0 ; only setting O supported
jnz SendStall

j mp NoDat aCont r ol ; ack the request

Handl e Request - Get Report

This is a HD d ass request. The only recipient supported is Interface

; CGet Report allows the host to receive a report via the control pipe. The report type is specified in
; the wwalue high byte while the low byte has a report ID.
Get Report:
mov a, [bnRequest Type]
cnp a, CLASS + | NTERFACE_TO HOST
jnz SendStall
; CGet Report support coming soon to a theater near you.....

jmp SendStal |

Handl e Request - Get Idle

; This is a HD Cass request. The only recipient supported is Interface
; Mcrosoft informus that this request is not used. As it is optional, it is stalled.

Cetldle:
jmp SendStal |

)

; Handl e Request - Get Protocol

This is a HD dass request. The only recipient supported is Interface

; Get Protocol sends the current protocol status back to the host. For boot protocol, wal ue=0.
; For report protocol, wal ue=1.
Get Prot ocol :

nmov a, [bnRequest Type]

cnp a, CLASS + | NTERFACE TO HOST

jnz SendStall

mv A 1 ; send one byte
nov [data_count], A



mov A, (get_protocol _status_table - control _read_table)
add A, [protocol _status] ; get correct configuration
j mp SendRonDat a

)

Handl e Request - Get Report

This is a HD dass request. The only recipient supported is Interface

; Set Report allows the host to transmt a report via the control pipe. The report type is specified in
; the wval ue high byte while the I ow byte has a report 1D
Set Report:

nmov a, [bnRequest Type]

cnp a, CLASS + HOST_TO | NTERFACE

jnz SendStall

; Set Report support coming soon to a theater near you.....

jnmp SendStall

Handl e Request - Snet Idle

This is a HD dass request. The only recipient supported is Interface

Set ldle silences a particular report on the interrupt pipe until a new event occurs or the specified
anmount of tinme (wal ue) passes.

i
)
i
)
i
)
i
)

; Mcrosoft informus that this request is not used. As it is optional, it is stalled.
Setldle:
jmp SendSt al |

Handl e Request - Get Protocol

This is a HD dass request. The only recipient supported is Interface
: Set Protocol sw tches between the boot protocol and the report protocol. For boot protocol, wal ue=0.
; For report protocol, wal ue=1.
Set Prot ocol :

mov a, [bnRequest Type]

cnp a, CLASS + HOST_TO | NTERFACE

jnz SendStall
mov A, [wval ue]
nov [ protocol _status], A ; wite new protocol value
j mp NoDat aContr ol ; handshake wi th host

’

s kkkkkkkkkk USB I i brary n-al n rOUtI nes khkkkkkkkhkhkhkhkkhkkhkkkkkx

’

Function - Send ROM Data

starting fromthe table i ndex passed in the accunmul ator. The nunber

This function controls the sending of data fromthe descriptor table
; of bytes to be sent is passed using the global variable <data_count>

SendRonDat a:
nmov [data_start], A ; save start index
call GCetDescriptorlLength ; correct the descriptor |ength
call Control Read ; send the data
ret

Function Send Stall

; Send a stall to indicate the requested function is not supported

SendSt al | :
ymov A 0 ;



;iow EPO_MODE ; set the EPO stall bit

ret

; Function Get Descriptor Length

: The host sonetinmes |ies about the nunber of bytes it wants froma
; descriptor. Any request to get descriptor should return the | esser
; of the nunber of bytes requested or the actual length of the descriptor.

Get Descri pt or Lengt h:
mov A, [wiengt hHi ] ;
cmp A O ; confirmhigh byte is zero

j nz UseAct ual Length ; no requests should be | onger than 256b
mov A, [wLengt h] ; test |ow byte against zero

cnp A O

jz UseActual Length ; must request sone data

cnp A [data_count] ; conpare to the amobunt of data

jnc UseAct ual Lengt h
nmov [data_count], A ; use requested length

UseAct ual Lengt h:
ret

; Function - NoDataControl

; Send a 0 length data packet to ACK the data sent by the host.

NoDat aControl :
i ord EPO_COUNT
iord EPO_MODE
and a, ~(EPO_SETUP_B + EPO_IN B + EPO_QUT_B + EPO_ACK)

or a, OFh

i ow EPO_MODE

mov A, DATAO1_B ; set up the transfer register for datal
i owr EPO_COUNT ; and O byte transfer

ret

Function - Control Read

Pur pose: Performs the control read operation
as defined by the USB specification
SETUP- IN-IN-IN...QUT

data_start: nust be set to the descriptors info
as an offset fromthe beginning of the
control read table

; data count hol ds the

; data_count: must be set to the size of the

; descriptor

Cont r ol Read:
mov A, 00h ; clear data 0/1 bit
mov [ endpO_data_toggle], A

Cont r ol ReadDat aSt age:
push X
nov X, 00h
nmov A, 00h

nmov [l oop_counter], A
i ord EPO_MODE

and a, Ofh

i omr EPO_MODE ; clear setup bit

i ord EPO_MODE ; check to make sure another setup
and A, 80h ; has not arrived. 1d so, exit ISR

jnz Control ReadSt at usSt age

nmov A, 48h ; set BADOUTS BIT
iow USB SCR



nmov

cnp
jz

A, [data_count]
A, 00h
DnaLoadDone

DnaLoadLoop:

nov

A, [data_start]

’

index control _read_table

mov [X + EPO_FIFT, A

inc
inc
inc
dec
jz

nov
cnp
jnz

[data_start]
X
[l oop_counter]

[data_count]
DmaLoadDone

A, [l oop_counter]

A, 08h
DnaLoadLoop

DrraLoadDone:

ior
ior
and
jnz

, or

or A [loop_counter]

d EPO_COUNT
d EPO_MODE
A 80h

)

’

i

Cont r ol ReadSt at usSt age

A, [endpO_dat a_t oggl €]

A, DATAO01_B

[endpO_data_toggle], A

A, 80h

i owr EPO_COUNT

Cont r ol ReadSt at usSt age:

i
)
i
)

pop
ret

X

loop to load data into the data buffer

; load dma buffer

exit if descriptor
i s done

; or 8 bytes sent

check setup bit
; if not cleared, another setup
; has arrived so exit

; QUT at end of data transfer

; restore X fromstack

ROM Tabl es

XPAGECFF

control _read_tabl e:
devi ce_desc_t abl e:

db
db
db
db
db
db
db
db
db
db
db
db
db
db

(end_devi ce_desc_tabl e - devi ce_desc_tabl e) ; Descriptor length (18 bytes)
01h ; Descriptor type (Device)

10h, 01h ; Conplies with USB Spec. Rel ease (1.1)

00h ; O ass code (0)

00h ; Subcl ass code (0)

00h ; Protocol (No specific protocol)

08h ; Max. packet size for EPO (8 bytes)

25h, 09h ; Vendor |ID (Cypress) - User nust chage this to own Vid
36h, 12h ; Product | D (Franeworks)- User nust Change this
00h, 00h ; Device rel ease nunber

01h ; Mr string descriptor index

02h ; Product string descriptor index

00h ; Serial Nunmber string descriptor index (None)

01h ; Nunber of possible configurations (1)

end_devi ce_desc_t abl e:

confi g_desc_tabl e:

db (Interface_Descriptor

db
db

db
db
db
db
db

02h

- config_desc_table) ; Descriptor length (9 bytes)

; Descriptor type (Configuration)

(end_config_desc_table - config_desc_table) ,00h

01lh
01lh
04h
80h
10h

Interface_Descriptor:

db (d ass_Descri ptor

db
db
db

04h
00h
00h

i

Tot al

length of config, i/f, HD, and EP descriptors

; Interface supported (1)

; Configuration value (1)

; Index of string descriptor

; Configuration (Bus powered)

; Max power consunption (32md) MJUST be < 100mA i f bus powered

- Interface_Descriptor) ; Descriptor length (9 bytes)

Descriptor type (Interface)
; Nunmber of interface (0)
; Alternate setting (0)



db 02h ; Nunmber of interface endpoint (1)
db 03h ; Odass code ()

db 00h ; Subcl ass code ()

db 00h ; Protocol code ()

db 05h ; I'ndex of string()

O ass_Descriptor:
db (Endpoi nt_Descriptorl - Oass_Descriptor) ; Descriptor length (9 bytes)
db 21h ; Descriptor type (H D
db 00h, 01h ; H D class rel ease nunber (1.00)
db 00h ; Local i zed country code (None)
db 01h ; # of HDclass dscrptr to follow (1)
db 22h ; Report descriptor type (H D
dw (end_hid_report_desc_table - hid_report_desc_table) ; Total length of report descriptor (2 bytes)

Endpoi nt _Descri ptor1:
db (Endpoi nt_Descriptor2 - Endpoint_Descriptorl) ; Descriptor length (7 bytes)

db 05h ; Descriptor type (Endpoint)
db 81h ; Encoded address (Respond to IN, 1 endpoint)
db 03h ; Endpoint attribute (Interrupt transfer)
db 01h, 00h ; Maxi mum packet size (1 bytes)
db 0Ah ; Polling interval (10 ms)
Endpoi nt _Descri pt or 2:
db (end_config_desc_table - Endpoi nt_Descri ptor2) ; Descriptor length (7 bytes)
db 05h ; Descriptor type (Endpoint)
db 02h ; Encoded address (Respond to QUT, 2 endpoint)
db 03h ; Endpoint attribute (Interrupt transfer)
db 01h, 00h ; Maxi mum packet size (1 bytes)
db 0Ah ; Polling interval (10 ms)

end_config_desc_table:
; This report descriptor is taken from Appendi x Al2 of the H D Uasage Tabl es

hi d_report_desc_tabl e:

db 06h, AOh, FFh ; Usage Page (vendor defined) FFAO
db 09h, 01h ; Usage (vendor defined)
db Alh, 01h ; Col l ection (Application)
db 09h, 02h ; Usage (vendor defi ned)
db Alh, 00h ; Col | ection (Physical)
db 06h, Alh, FFh ; Usage Page (vendor defi ned)
; The input report
db 09h, 03h ; usage - vendor defined
db 09h, 04h ; usage - vendor defined
db 15h, 80h ; Logi cal M ni mum (-128)
db 25h, 7Fh ; Logi cal Maxi mum (127)
db 35h, 00h ; Physi cal M ni num (0)
db 45h, FFh; Physi cal Maxi mum (255)
; db 66h, 00h, O00h; Unit (None (2 bytes))
db 75h, 08h ; Report Size (8) (bits)
db 95h, 01h ; Report Count (1) (fields)
db 81h, 02h ; Input (Data, Variable, Absolute)
; The out put report
db 09h, 05h ; usage - vendor defined
db 09h, 06h ; usage - vendor defined
db 15h, 80h ; Logi cal M ni mum (- 128)
db 25h, 7Fh ; Logi cal Maxi mum (127)
db 35h, 00h ; Physi cal M ni num (0)
db 45h, FFh ; Physi cal Maxi mum (255)
; db 66h, 00h, 00h; Unit (None (2 bytes))
db 75h, 08h ; Report Size (8) (bits)
db 95h, 01h ; Report Count (1) (fields)
db 91h, 02h ; Qut put (Data, Variable, Absolute)
db O0h ; End Col | ection
db QOh ; End Col | ection

end_hid_report_desc_tabl e:

; These tables are the nmechanismused to return status information to the
; host. The status can be either device, interface, or endpoint.

get _dev_status_tabl e:
db 00h, 00h ; renote wakeup di sabl ed, bus powered
wakeup_enabl ed:



db 02h, 00h ; renote wakeup enabl ed, bus powered

get _interface_status_table:

db 00h, 00h ; always return both bytes zero
get _endpoi nt _status_t abl e:
db 00h, 00h ; not stalled
stal | ed:
db 01h, 00h ; stalled
get _configuration_status_table:
db 00h ; not configured
db 01h ; configured
get _protocol _status_table:
db 00h ; boot protocol
db 01lh ; report protocol
get _interface_table:
db 00h ; no alternate setting
String Descriptors Do not neke the string descriptor too |ong

because the entire roml ookup table cannot be
| onger than 256 bytes

; string O
USBSt ri ngLanguageDescri pti on:
db (USBStringDescriptionl - USBStringLanguageDescri pti on)

db 03h ; Type (3=string)

db 09h ; Language: English

db 04h ; Sub-1l anguage: Default
; string 1

USBStri ngDescri ptionl: ; | Manufact urer Nane
db (USBStringDescription2 - USBStringDescriptionl)
db 03h ; Type (3=string)
dsu "CYPRESS" ;

; string 2

USBSt ri ngDescri ption2: ; | Product
db (USBStringDescription3 - USBStringDescription2)
db 03h ; Type (3=string)
dsu "CYPRESS FRAMEWORKS'

;string 3
USBSt ri ngDescri ption3: ; serial number
; If a SNis used, this nust be unique
; for every device or the device may
; not enumerate properly
; string 4
USBSt ri ngDescri ption4: ; configuration string descriptor
db (USBStringDescription5 - USBStringDescriptiond)
db 03h ; Type (3=string)
dsu " FRAVEWORKS'

;string 5

USBSt ri ngDescription5: ; interface string descriptor
db (USBStringEnd - USBStringDescri ption5)
db 03h ; Type (3=string)
dsu "EP1" ;

USBSt r i ngEnd:
XPAGEON



