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                USB acquisition board 

Electronic balance with 8 exits for selection line control 

Project’s preliminary functional description 

My project is oriented to weight selection line control .

It has a balance (load cell), its amplifier, two proximity sensors and it can drive 8 exits.

A Motorola’s HC811E2 microcontroller carries out the data acquisition, the exits driving, and the USB communication using a National’s USBN9603 USB controller.

The acquisition will be triggered by one of sensors, or by soft command.

The communication between HC11 and USB controller will use the SPI bus.

The UART serial port is used to HC11 programming , using a RS232 adapter(not included) and connected to PC. 

Block Diagram















PC Software description 

The soft will be separated in two: balance’s calibration and classification.

In balance’s calibration , the empty balance will be measured and then a known weight. Dividing the known weight (grams) by the difference between the two measures (counts), will obtain a calibration coefficient. Later in order to obtain a real weight this coefficient will be multiplied by the measure.

In classification process, the user will use a schedule to assign to each exit a weight range, i.e. between 0-50g to exit 1, between 50-100g to exit 2 and so on.

Statistics will be carried out with the amount of elements and grams thrown to each exit. These statistics can be saved on disk.

Probable functions

1- USB Communication 

2- Balance’s calibration 
      Zero measurement





      Known weight measurement




               Coefficient calculation

3- Work: Classification



  Classification schedule


           Statistics



  Save statistics on disk














Project’s scope

Due to the low resolution of the A/D converter(8 bits), and in order to obtain a resolution of 0,5 grams on the balance, I must limit its maximum range to100 grams.

With this the machine will be used  for little elements ,like screws, or fruits like plums.

The machine’s speed should be lesser than 10 cups per second, therefore a pulse on sensor will be present every 100 ms.

The second sensor is used to indicate the first cup. Each of sensors will be optocoupled.

Eight exits will be driven , and it will be Darlington NPN type with open collector.

A led will indicated USB activity.

The microcontroller programming will be through the serial port. 

Estimated Cost

- Materials: US$150 (one hundred and fifty dollars)

- Hardware development: US$1000 (one thousand dollars)

- Software development: US$1500 (one thousand and five hundred dollars)

System’s sale prize: US$1000 (one thousand dollars)


Technical Study
Alternative A : Balance connected through USB bus
Alternative B : Balance connected through ISA bus

In both cases the system’s structure is the same. Only the interface changes.

1. Development complexity 

Alternative A : Balance connected through USB bus

Medium. USB is a new technology, and there are few information, but   firmware examples can be founded on Internet. The USB controller is SMD, and a SMD soldier is required, but only if a great quantity of PC boards should be made.

Qualification: 3

Alternative B : Balance connected through ISA bus

Low. A lot of documentation and examples can be founded. It’s most known technology.

Qualification: 5

2. Development tools availability

Alternative A : Balance connected through USB bus

High.
A lot of info exist for HC11. There are a lot of C compilers and programmers. It’s a pity these are out of my range. I used here the free assembler compiler.

Qualification: 5

Alternative B : Balance connected through ISA bus
Idem

Qualification: 5

3. Discrete components quantity (failure probability)
Alternative A : Balance connected through USB bus

To basic system, the USB interface only adds the 9603 controller and its external components (a crystal oscillator and some resistors and decoupling capacitors)

Qualification: 5

Alternative B : Balance connected through ISA bus

To basic system, the ISA interface adds a lot of logical for decodification and bus driving. It’s simple ,but a higher quantity of components would required than USB system.


Qualification: 4

4. Global cost
Alternative A : Balance connected through USB bus

The USB chip isn’t expensive, only it must be imported from US.


The PC board would be cheaper, because it hasn’t the ISA connector. These pins have a gold bath and this is expensive

Qualification: 3

Alternative B : Balance connected through ISA bus

The decodification logic uses TTL technology ,standard, easy to acquire and cheap.

The PC board has ISA pins connector ,with a gold bath, that is expensive.

Qualification: 4

5. Scalability
Alternative A : Balance connected through USB bus

Several devices could be connected to PC with easiness. The usb BUS allow up to 128 devices

Qualification: 5

Alternative B : Balance connected through ISA bus

The ISA ports are been disappearing from commercial motherboards. Only one or two devices could be installed.

Qualification: 1

6. Programming easiness
Alternative A : Balance connected through USB bus
HID standard drivers (provided by Windows) could be used, but this increase the firmware complexity. By using universal drivers like USBIo from Thesycon, we do much simple the firmware, and we used simple library functions (provided by the driver manufacturer).

The protocol in the firmware is a little complex, but the hardware is simple. Existing firmware examples could be modified and adapted, doing much easy the programming.

Qualification: 3

Alternative B : Balance connected through ISA bus

The system must be driven by interrupts , even it could be driven by polling.  Interrupts over Windows isn’t easy. Over DOS are very simple.

Qualification: 3

7. PC’s resources utilization
Alternative A : Balance connected through USB bus

USB device not use interrupts or ports.

Qualification: 5

Alternative B : Balance connected through ISA bus

It must use one interrupt and at least on I/O port.

Qualification: 2

8. Installation and transport easiness
Alternative A : Balance connected through USB bus

It’s really plug & play. Only the driver and program would be installed. Then the device could be removed and re-plugged , without rebooting PC.


Qualification: 5

Alternative B : Balance connected through ISA bus

The PC must be opened to install and to remove device.

Qualification: 1

9. USB bus availability on commercial PCs
Alternative A : Balance connected through USB bus

It’s the most modern and with more diffusion bus. Every actual motherboard would offer it. Also a PCI board with two USB ports should be installed in an old PC.

Qualification: 5

Alternative B : Balance connected through ISA bus

In retired from market. Almost there are no commercial motherboards with this bus.

Qualification: 1

Total Qualification 
Alternative A : Balance connected through USB bus
Total:39

Alternative B : Balance connected through ISA bus
Total:26

Therefore , the USB bus alternative is chosen

System hardware description

The system is composed by several blocks, there are:

Load Cell, amplifier and filter


The load cell is a Wheastone bridge , with a ±8V power supply,  (red & black wires). By its yellow & green wires we measure the voltage produced when a weight over the load cell unbalance the bridge.

This voltage is amplified 100 times by an operational amplifier with very low noise (OP77), and then filtered by an Chevishev filter with a cut-off frequency of 20 Hz.

The filtering avoid the aliasing effect. It’s performed by a LF355. The last AOP , a TL082, is a buffer.

Here we obtain 0-5V . That is applied to one of the analogical input of the HC11.

The voltage offset can be adjusted by a precision preset.

Exits interface


This is realised by a simple 8 darlington array ULN2803, connected directly to a 8 bit port of HC11.

This chip is compatible with CMOS. Its outputs are open collector, that allow to use high voltage (37V max) and with high current (each output can drive 500 mA).

Sensors interface


I used a TLP621-2 , double optotransistor, which separate 12V , used by sensors, from the 5V of the logic. The sensors are NPN, and its outputs drive the leds of the TLP621. The outputs of the TLP621 are connected directly to both inputs of the HC11.

One of them, receives the signal every 100 ms, and produced the conversion trigger, using a HC11 interrupt.

USB interface


I used a USBN9603 controller, connected by SPI bus to HC11.

It works with a 24 MHz crystal.

HC811E2 microcontroller

This micro has internal  2 KB EEPROM and 256 bytes RAM. One of its 8 analogical inputs is used to A/D conversion of the 0-5V supplied by the balance amplifier.

It works with an 8MHz crystal.

One of its 8 bits ports is used by the 8 exits. The SPI bus is used to communication with USB controller. Its IRQ input is also driven by the USBN9603.

Two inputs are used by sensors. One of them triggers the conversion , using the input capture interrupt.

The HC11 programming is performed using the UART serial port, and the HC11 bootload mode. The RS232 is not included in the PC board.

A led shows the USB bus activity.

Power supply

±12V DC supply , then regulated to ±8V(load cell and amplifier) and +5V(logic). With +12V the sensors are supplied.

Definitive specifications

Power supply

- Total amperage:  140 mA

- Supply: ±12V , ±8V regulated , +5V regulated

Balance

- Maximum range: 900 grams

- Resolution: ±4 grams

- Resolution of the A/D converter: 8 bits

- Cut-off frequency of the filter: 20 Hz

- Quantity of measures by each weighting: 60

Exits

- Maximum driver voltage: 37V (external)

- Maximum amperage by each channel: 500 mA

USB

- Full-Speed device 12 Mb/seg

Device

- Maximum machine speed: 10 cups per second (100 ms)

- Stand-alone, the microcontroller can work without PC connection. Only statistics will be resigned.

- EEPROM programming through serial port

PC soft

- Universal driver: USBIoDemo for Windows98 (Thesycon)

- Demo driver limitation: 20 minutes (then a reboot must be carried out to using the device again)

- Graphical interface: Visual C++ 6.0

Connectors pin out

JP1 – Load cell

Pin
Signal

1
Shield

2
-8V (Black)

3
S1 (Green)

4
S2 (Yellow)

5
+8V (Red)

JP2 – 12+12V supply

Pin
Signal

1
12V AC

2
Ground

3
12V AC

JP3 – Exits

Pin
Signal
Pin
Signal

1
Exit 1
6
Exit 6

2
Exit 2
7
Exit 7

3
Exit 3
8
Exit 8

4
Exit 4
9
GND

5
Exit 5
10
-

JP4 – Cup Sensor 

JP5 – Cup Number 1 Sensor

Pin
Signal

1
+12V 

2
Signal

3
GND

Jumper JP6 – Programming

ON
programming mode

OFF
normal mode

JP7 – Serial Programming

Pin
Signal

1
+5V 

2
Tx

3
Rx

4
GND

JP8 – USB bus

Pin
Signal

1
+5V (not used)

2
D-

3
D+

4
AGND

5
Shield

Components listing

Quantity
Reference
Part
Unit prize ($)

1
C1
1µF polyester
0,029

1
C2
100 nF multilayer
0,054

1
C3
.1 µF polyester
0,029

1
C4
1.5 nF polyester
0,012

1
C5
100 nF multilayer
0,054

1
C6
1µF 16V tantalium
0,33

1
C7
15 pF ceramic
0,024

1
C8
15 pF ceramic
0,024

1
C9
100 nF multilayer
0,054

1
C10
100 nF multilayer
0,054

1
C11
100 nF multilayer
0,054

1
C12
2200 µF 25V electrolitic
0,48

1
C13
100 nF multilayer
0,054

1
C14
2200 µF 25V electrolitic
0,48

1
C15
100 nF multilayer
0,054

1
C16
100 nF multilayer
0,054

1
C17
100 nF multilayer
0,054

1
C18
100 nF multilayer
0,054

1
C19
100 nF multilayer
0,054

1
C20
22 pF ceramic
0,024

1
C21
22 pF ceramic
0,024

1
C22
100 nF multilayer
0,054

1
C23
100 nF multilayer
0,054

1
C24
100 nF multilayer
0,054

1
D1
Diodes bridge 1ª
0,5

1
D2
red LED 3 mm
0,1

1
L1
Inductor
0,02

1
Q1
transistor BC547
0,1

1
R1
1M (1%)
0,04

1
R2
200k (1 %)
0,04

1
R3
200k (1 %)
0,04

1
R4
200k (1 %)
0,04

1
R5
1M (1%)
0,04

1
R6
precision preset 1k 
0,5

1
R7
33k (1 %)
0,04

1
R8
820 (1 %)
0,04

1
R9
10k
0,008

1
R10
100k
0,008

1
R11
1M
0,008

1
R12
1.5k
0,008

1
R13
1k
0,008

1
R14
4k7
0,008

1
R15
1k
0,008

1
R16
4k7
0,008

1
R17
1k
0,008

1
R18
10k
0,008

1
R19
10M
0,008

1
R21
4.7k
0,008

1
R22
array 9 resistors 4.7K
0,5

1
R23
array 9 resistors 4.7K
0,5

1
U1
AOP OP-77
3

1
U2
AOP LF355N
0,6

1
U3
USB controller USBN9603
20

1
U4
mc34064
1

1
U5
regulator 7805
0,6

1
U6
regulator 7808
0,6

1
U7
regulator 7908
0,6

1
U8
array 8 darlington ULN2803
2

1
U9
double optotransistor TLP621-2
2,5

1
U10
Microcontroller MC68HC811E2
33

1
U11
AOP TL082
0,55

1
Y1
Crystal 24 MHz
0,8

1
Y2
Crystal 8 MHz
0,8






1

Load cell 7 Kgs max
55

2

Inductive NPN proximity sensors
15

1

3 screws connector
0,63

1

2 screws connector
0,51

3

Plug w/ 3 screws
0,5

3

Jack w/ 3 screw
1,21

1

Connector 90º 4 pins
0,44

1

PLCC 52 pins 
1

1

DIP 18 pins 
0,07

4

DIP 8 pins
0,04



Pins simples and doubles
0,3

1

transformer 12+12 V 250mA
5

4

plastics separators 13 mm
0,1

1

USB cable
8

Hardware total cost = 183,65 US$

Components side mask

Bottom side mask

Antisoldering mask

Components mask

System software description

PC Software 

Realized with Microsoft’s Visual C++ 6.0 using MFC standard library. 

I used a universal USB driver, provided by Thesycon. The package of the driver includes C++ libraries , which provide all the standard functions related in the USB norm ,and also functions to write & read a USB pipe.

Finally the PC soft only presents the statistics and it’s the user interface. In a beginning this soft would carry out the classification. But this function was passed to HC11, and with this a stand-alone system was carried out.

Functions:

· OnInitDialog

This is a standard function created by the wizard. Here I appended the USB device initialisation with its error messages.

· InitUsb 

Declaration : 



char CBalanzausbDlg::InitUsb (void)

USB device initialisation. A device list is opened , then the soft look for the correct device opening one by one, and searching for its VENDOR_ID and PRODUCT_ID , in the device descriptor. If its found, its number is saved in a variable(NumDisp). This is the assigned number in the device listing.

Input:


Void

Return:


char


0 = Device found


1 = can’t create device list


2 = GetDescriptor failed


3 = There are no USB devices attached

· ConfDisp 

Declaration : 



char CBalanzausbDlg::ConfDisp (void)

It carry out the USB device configuration. It opens device ,sends a SetConfiguration,

and binds both pipes (0x81 & 0x02).

Input:


void

Return:


char


0 = Device configured


1 = Can’t open device


2 = Can’t configure device


3 = Can’t bind pipe 0x81 (IN)


4 = Can’t bind pipe 0x02 (OUT)

· LeoPesoEst

Declaration : 



unsigned char CBalanzausbDlg::LeoPesoEst()

It carry out a static measure (machine stopped). It sends command 1 to begin a static weight measure (60 conversions are performed and averaged) ,using pipe 0x02(OUT) , then it waits for 200 ms and reads pipe 0x81(IN) with returned value. This measure (0-255) is returned by function.

Input:


void

Return:

unsigned char

Read byte from USB device (gross weight in counts 0-255)

· LeoUsb

Declaration : 



bool CBalanzausbDlg::LeoUsb()

It performs a USB device read , using pipe 0x81 (IN). The reception buffer is filled in this way:

Byte 0 = USB device status



0 = Waiting synchronism (cup Nº1 sensor)



1 = Taking zeros from each cup



2 = Working

Byte 1 = Measure value (it can be gross weight when command 1 was sent or net 

            weight if conversion was triggered by sensor.             

Byte 2 = Active sensor

Byte 3 = Opened exit

Input:


void

Return:

bool



true = reading OK



false = reading failure

· OnCal

Declaration : 



void CBalanzausbDlg::OnCal()

It performs the balance calibration. It’s called when calibration button is pressed.

It takes a measure of tare weight (empty balance), then a known weight is requested to put on balance, and a new measure is taken. This weight must be the same to value inserted in the edit box , known weight in grams.

Then a coefficient is calculated and saved on usb.ini file. The coefficient is calculated using this formula:

coefficient = 
real known weight
 
     =      [Grams]    



  measured weight – measured tare          [counts]

Input:

 void

Return:


void

· OnPrueba

Declaration : 



void CBalanzausbDlg::OnPrueba()

It carries out the balance calibration test. It’s called when the test button is pressed.

A new tare is taken to avoid error due to zero caused by temperature or other factors.

Then a 100 ms timer is turned on in order to call the routine which shows measure in the screen.

The work and calib. button are disabled.

Input:


void

Return:


void

· OnStop

Declaration : 



void CBalanzausbDlg::OnStop()

It stops the balance calib. test. It’s called when Stop test button is pressed. The 100 ms timer is stopped and work and calib. button are enabled again.

Input:


void

Return:


void

· OnTimer

Declaration : 



void CBalanzausbDlg::OnTimer(UINT nIDEvent)

It performs the attention of the call of two timers (calibration test & work).

Each one posses an event ID.

Calibration test: 


It takes a static measure from USB device. From this value the tare is subtracted and the multiplied by coefficient to obtain the value in grams. Both values are showed in the screen. It’s called every 100ms.

Work: 


Every 100 ms a read of USB device is performed. If something is in the buffer it enter in routine, else it doesn’t do nothing.


In the work routine first the device status is read (byte 0 of buffer).

If status is 0 or 1 it doesn’t go on.

If status is 2 , the device is working, then byte 3 is read (opened exit) and statistics are updated, accumulated weight and quantity of elements over this exit, and totals.

Input:


UINT = timer IDE 


ID_TIMER_TRABAJO = work

ID_COUNT_TIMER = calibration test

Return:


void

· OnGuardLim

Declaration : 

void CBalanzausbDlg::OnGuardLim()

It’s called when save limits button is pressed. The coherency of limits are checked , its higher to lower order. The range is 20 to 800 grams.

Then a standard save file Windows dialog are opened to allow user to save his limits file.

These limits are divided by coefficient to obtain its equivalent in counts (0-255), and then in this way, these limits are sent to USB device, which posses its own limit schedule in EEPROM.

This sending is performed using the Tx buffer and command 2.

These limits are also saved in usb.ini

Input:


void

Return:


void

· OnCargaLim

Declaration : 

void CBalanzausbDlg::OnCargaLim()

It’s called when load limits button is pressed. Load file standard Windows dialog is used to do that.

The screen is updated with the content of this file, and these limits are transferred to USB device in the same way that I explain before. 

Input:


void

Return:


void

· OnGuarEstad

Declaration : 

void CBalanzausbDlg::OnGuarEstad()

It’s called when save statistics button is pressed. Load save standard Windows dialog is used to do that.

This is a text file , which can be read using Notepad.

Besides data showed in the screen, date & hour are added.

Input:


void

Return:


void

· InitEstad

Declaration : 

void CBalanzausbDlg::InitEstad()

All statistics variables are reset to zero.

Input:


void

Return:


void

· OnEmpezar

Declaration : 

void CBalanzausbDlg::OnEmpezar()

It’s called when begin work button is pressed. A 100 ms timer is set , which call work routine periodically. The calibration, test and begin work buttons are disabled.

Input:


void

Return:


void

· OnStopTrabajo

Declaration : 

void CBalanzausbDlg::OnStopTrabajo()

It’s called when stop work button is pressed. The 100 ms timer is stopped and calibration, test and begin work buttons are enabled.

Input:


void

Return:


void

· OnReempezar

Declaration : 

void CBalanzausbDlg::OnReempezar()

It’s called when restart button is pressed. A command 3 is sent to USB device to restart the tare process.

Input:


void

Return:


void

· Configurar

Declaration : 

bool CBalanzausbDlg::Configurar()

It’s called when the application is started. The configuration file usb.ini is read and then 8 limits, coefficient and known weight variables are loaded.

Input:


void

Return:


bool



true = configuration OK



false = configuration error (file doesn’t exist)

· OnResetEstad

Declaration : 

void CBalanzausbDlg::OnResetEstad()

It’s called when statistics reset button is pressed. After confirmation dialog ,all statistics are reset to zero.

Input:


void

Return:


void

· OnExit

Declaration : 

void CBalanzausbDlg::OnExit()

It’s called when exit button is pressed. A confirmation dialog appears. If system was working the statistics saving on disk possibility is offered to user.

At exit the limits , coefficient and known weight variables are saved on usb.ini. All pipes are closed, device is closed too, and device list is destroyed.

Input:


void

Return:


void

HC11 microcontroller firmware

Its realized in assembler and compiled with AS11, Motorola’s standard assembler compiler.

· Main routine

It calls the init routines for HC11 and 9603 USB controller. The sensor interrupt is activated 500 ms later to avoid spurious signal at start up.

It waits for interrupt looking the flag Global status. If this flag changes , it going to weight. If a sensor is activated , the work routine is performed, else no because it  was a static asked for a command.

If USB device is configured, the Tx buffer is loaded, else no.

The device can work in stand alone mode , even without connection with PC.

· Work

Depending on status, it carries out different activities:

Status 0 : Waiting synchronism

Device is waiting for a cup number 1 sensor. It doesn’t do nothing.

Status 1 : Taking tares

One tare to each cup is saved on tare buffer and pointer is incremented. In this way an accurate measurement is assured, because cups haven’t got the same weight.

Status 2 : Working

HC11 takes a measure and subtracts the tare from it. Thus it obtains the net weight. This weight is compared with schedule and correct exits is saved in exits buffer to will open it in 5 cups.

Input:


Nothing

Return:


Nothing

· InitHC11

It inits HC11’s registers. It actives A/D, SPI , ports and enables the programming of one sector of EEPROM (to save limits schedule)

Input:


Nothing

Return:


Nothing

· InitUsb

It inits 9603’s registers. Communication with HC11 is through SPI bus. A soft reset, 3.3 V enabling, events interrupts, device address = 0 are done here. At last the endpoint 0 is flushed and the node becomes operational.

Input:


Nothing

Return:


Nothing

· EscribeUSB

It writes on 9603 using SPI bus. The chip select is enabled using a HC11‘s 

port, this is not automatic.

Input:

A: address 

B: data

Return:


Nothing

· LeeUSB

It reads from 9603 using SPI bus. The chip select is enabled using a HC11‘s 

port, this is not automatic.

Input:

A: address 

Return:

A: read data

· SeteaBitUSB

This routine sets the bits of a 9603’s register from a given mask (bits in 1 will be set)

Input:

A: address 

B: bit mask

Return:


Nothing

· BorraBitUSB

This routine clears the bits of a 9603’s register from a given mask (bits in 1 will be clear)

Input:

A: address 

B: bit mask

Return:


Nothing

· EnviaDatoUSB

It uses SPI’s registers directly and waits for ready flag. This routine is called for the four before that.

Input:

A: data to send

Return:


Nothing

· ClearFeature

It performs the standard ClearFeature from USB norm. It attends endpoints functions only. The stall bit is disabled depending on the endpoint requested.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· GetDescriptor

Standard GetDescriptor function from USB norm. It transmits the device, configuration or string descriptor according to host request. Because of the impossibility of send more than 8 bytes by time, the packet is sent in necessary times calling mlti_pkt function.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· mlti_pkt

Using a pointer and a variable for remain data, it follows the sending until the end of descriptor.

Input:


Pointer and packet size

Return:


Nothing

· GetStatus

Standard GetStatus function from USB norm. It transmits the recipient status, like device, configuration or endpoints.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· SetConfig

Standard SetConfiguration function from USB norm. It configures device. In this device only one configuration is available. If zero is received the device will be unconfigured.

The configuration consists in the enabling of endpoints 1(IN) and 2 (OUT).

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· SetFeature

Standard SetFeature function from USB norm. It sets the stall bit required.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· Rx_0
Endpoint 0 reception function. The standard setup is attended here. Some request are processed here, because its short length. These are:

GetConfiguration: it returns actual device’s configuration number.      

GetInterface: it returns actual device’s interface number.      

SetAdress: it assigns the device’s address, but this address is saved on a 

variable. Later in TX0 routine , this address will be loaded in FAR register.

SetInterface: if zero is received, an endpoint 0 stall is performed.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· Tx_0
Data transmission routine for endpoint 0. If transmission is done and a host acknowledge is received, then a packet end will be check. If packet sending isn’t done , then the mlti_pkt routine is called , to follow the sending 8 bytes at a time. Besides it carries the correct PID (data0 or data1) of each packet.

Input:


Endpoint 0 Rx buffer 

Return:


Nothing

· Rx_1
Data reception routine for endpoint 2. This endpoint is used like command channel and its arguments. These command are:

Command 1: begin a static conversion. Simply the flags are modified by this       

function. Later, when program returns to main routine the static    conversion should be done and the result transmitted through endpoint 1.

Command 2: actualisation of internal limits table. Moreover command a 8 eight 

bytes with 8 new limits is received. Then the EEPROM write    routine will be called.

Command 3: take tares again. Simply the status variable is reset to zero.

When the main routine is reached again, the process will be restarted.

Input:


Endpoint 2 Rx buffer 

Return:


Nothing

· Tx_1
It attends the TX1 transmission interrupt of 9603. This endpoint is set to transmit 8 bytes maximum , because I need 4 only.

The correct PID (DATA0 or DATA1) is checked also.

Input:

Nothing

Return:


Nothing

· Transmite
Here the endpoint 1 transmission FIFO is filled with 4 bytes, there are:

Byte 0 = device status

0 = waiting for synchronism

1= taking tares

2= weighting


Byte 1 = measure value

static = after sent of command 1, a gross measure will be     

   sent in this byte(without zero subtract)

Dynamic = after a sensor pulse, a net measure will be     

   sent in this byte(with zero subtract)


Byte 2 = sensor activated




Bit 0 = cup sensor active




Bit 1 = cup number 1 sensor active


Byte 3 = opened exit

This byte is valid only in work mode. A bit for each exit is assigned. It indicates the exit correspondent to the present measure.

Input:

Nothing

Return:


Nothing

· UsbAlt
Alternatives events of 9603. These are the resume, node reset and suspend requests.

The suspend event is produced when 9603 detects USB bus inactivity after 3 ms, then a interrupt is set.HC11 must respond to put 9603 in suspend mode(low consume)

The resume event is produced when 9603 detects USB bus activity.HC11 must respond to put 9603 in operational mode.

The reset event is produced when the host sent an USB bus reset. Then the node must pass to default address. 

Input:

Nothing

Return:


Nothing

· UsbIsr
9603’s interrupts attention. The MAEV register is checked and the correct function is chose and called. (The function related before it)

Input:

Nothing

Return:


Nothing

· SensorIsr
Cup sensor’s interrupt function. The cup number 1 sensor status is checked (this is level activated). Moreover the tare buffer pointer is actualised, if cup number 1 is present the pointer is reset.

The global flag is activated, in order to enter in main routine.

Input:

Nothing

Return:


Nothing

· Pesar
The A/D conversion is carried out here. A 60 conversions average is performed, to increase the machine accurate(remember I presumed the machine was in moving)

Because the HC11’s A/D performs 4 conversion at a time, and these are saved on 4 different registers, then 15 conversion process should be done, with 1ms interval between them. All conversion will be accumulated in 16 bit register and then divided by 60.

Input:

Nothing

Return:


Nothing

· CopiaRutina

It copies ByteProg routine (EEPROM write) to RAM, in order to execute this from there. This is done because the program code resides in EEPROM, and when HC11 writes in EEPROM , it can’t be read(due to this process uses 12 volts to cells polarization). Because that the writer EEPROM routine must be executed from RAM.

Input:

Nothing

Return:


Nothing

· ByteProg

This routine , copied and executed from RAM, is the writer EEPROM routine.

Input:

Nothing

Return:


Nothing

PC Software diagram








HC11 Firmware diagram

Main routine 






Interrupts




Endpoint 0 (Rx_0) reception routine



Rx_1(endpoint 2 reception routine)



Test protocol

1. Install the UsbIODemo driver and run wizard.

2. Connect USB device to PC

3. Windows must detect new hardware now and request for driver. DON’T CANCEL THE OPERATION.

4. Push next on driver wizard. An USB devices connected description list will appear. Here select our USB device in order to associate it with driver.

5. Check the driver installation on Windows control panel, system option , device manager. Here the new device must be showed like USBIO Device.

6. Run standard application provided by Microsoft on Win98 installation disk, USBVIEW.EXE. Here must appear device descriptors of USB Balance and status must be CONNECTED.

7. Set auto refresh and config descriptors options. Disconnect USB device from PC, wait until device disappear (F5 refresh). Connect it again. It must appear automatic and immediately. Do this several times. (Activity led on PC board flash several times on connection).

Descriptors (like appeared in USBView)

Device Descriptor:

bcdUSB:             0x0100

bDeviceClass:         0x00

bDeviceSubClass:      0x00

bDeviceProtocol:      0x00

bMaxPacketSize0:      0x08 (8)

idVendor:           0x0C70

idProduct:          0x0000

bcdDevice:          0x0100

iManufacturer:        0x00

iProduct:             0x04

0x0409: "Balanza USB"

iSerialNumber:        0x00

bNumConfigurations:   0x01

ConnectionStatus: DeviceConnected

Current Config Value: 0x00

Device Bus Speed:     Full

Device Address:       0x02

Open Pipes:              0

Configuration Descriptor:

wTotalLength:       0x0020

bNumInterfaces:       0x01

bConfigurationValue:  0x01

iConfiguration:       0x00

bmAttributes:         0x40 (Self Powered )

MaxPower:             0x00 (0 Ma)

Interface Descriptor:

bInterfaceNumber:     0x00

bAlternateSetting:    0x00

bNumEndpoints:        0x02

bInterfaceClass:      0xFF

bInterfaceSubClass:   0x01

bInterfaceProtocol:   0xFF

iInterface:           0x00

Endpoint Descriptor:

bEndpointAddress:     0x81

Transfer Type:   Interrupt

wMaxPacketSize:     0x0008 (8)

bInterval:            0x64

Endpoint Descriptor:

bEndpointAddress:     0x02

Transfer Type:   Interrupt

wMaxPacketSize:     0x0010 (16)

bInterval:            0x64

8. Now you can run BalanzaUSB.exe. If device is founded and configured, the application will start , else a error message will be showed.

9. The config file is not exit, then you must calibrate the balance.

10. Before calibrating, push test button. Check the counts. The range is from 0-255.

11. With free balance move preset on device board until a 20-40 counts was reached. 

12. Now you can calibrate. Before this, you can change value of known weight on edit box. This is the real weight in grams. 

13. Follow instructions on screen. First you will be asked for a free balance in order to take zero. Then you must put known weight on balance. With these 2 measures the coefficient is calculated and it’s saved on disk. Calibration has finished.

14. Press test button again and now check the value in grams showed with several elements. If the indication is correct then balance is ready to work.

15. You can modified the limits now, or you ca load a limits file, to inicialize the limit table inside HC11 memory.

16. Now press start work, and turn on machine. Waiting for sync, taking tares and working indications should appear , showing device status. Then you must test the balance in dynamic way. Pass a weight over cups, and see indicated weight on statistics and check exit opened (the exits will open with a 5 cups retard).

17. Check the restart button operation to take tares again.

18. Test statistics saving on disk.

19. Finally, you can test the exit button , this must show warnings depends on device status, thus you protect statistics data.

PC software listing

BalanzausbDlg.cpp

/***********************************************************************

            BALANZA USB - (C) 2001




TECNICAS DIGITALES III

  Profesor: Ing Furfaro

  Curso: 5 53



Martin Mirko

  Aplicacion creada con VISUAL C++ 6.0 de Microsoft usando MFC 

  debe estar el archivo MFC42.dll en /Windows/system

/***********************************************************************/

#include "stdafx.h"

#include "balanzausb.h"

#include "balanzausbDlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;

#endif

#ifndef WIN32_LEAN_AND_MEAN

#define WIN32_LEAN_AND_MEAN 1

#endif

/********************************** Includes *****************************/

// Windows

#include <windows.h>

#include "UsbIoPipe.h"

#define NB_OF_BUFFERS   1

#define CONFIG_INDEX  0

#define CONFIG_NB_OF_INTERFACES   1

#define CONFIG_INTERFACE    0

#define CONFIG_ALT_SETTING  0

#define CONFIG_MAX_SIZE   16

#define ENDPOINT_ADDRESS1 0x81

#define ENDPOINT_ADDRESS2 0x02

#define USB_VENDOR_ID   0x0C70

#define USB_PRODUCT_ID  0x0000

// GLOBALES

GUID g_UsbioID = USBIO_IID;

HDEVINFO g_DevList = NULL;

CUsbIo Disp;






CUsbIoPipe PipeIn,PipeOut;     // handles de los pipes

CUsbIoBuf BufferRead (8); //declaro un buffer de 8 bytes

CUsbIoBuf BufferWrite (16); //declaro un buffer de 16 bytes

unsigned char *ptr;

int NumDisp = -1;

float coef;

unsigned char cero;

bool configurado=false,grabar = false;

/////////////////////////////////////////////////////////////////////////////

// CAboutDlg dialog used for App About

class CAboutDlg : public CDialog

{

public:


CAboutDlg();

// Dialog Data


//{{AFX_DATA(CAboutDlg)


enum { IDD = IDD_ABOUTBOX };


//}}AFX_DATA


// ClassWizard generated virtual function overrides


//{{AFX_VIRTUAL(CAboutDlg)


protected:


virtual void DoDataExchange(CDataExchange* pDX);    // DDX/DDV support


//}}AFX_VIRTUAL

// Implementation

protected:


//{{AFX_MSG(CAboutDlg)


//}}AFX_MSG


DECLARE_MESSAGE_MAP()

};

CAboutDlg::CAboutDlg() : CDialog(CAboutDlg::IDD)

{


//{{AFX_DATA_INIT(CAboutDlg)


//}}AFX_DATA_INIT

}

void CAboutDlg::DoDataExchange(CDataExchange* pDX)

{


CDialog::DoDataExchange(pDX);


//{{AFX_DATA_MAP(CAboutDlg)


//}}AFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)


//{{AFX_MSG_MAP(CAboutDlg)



// No message handlers


//}}AFX_MSG_MAP

END_MESSAGE_MAP()

/////////////////////////////////////////////////////////////////////////////

// CBalanzausbDlg dialog

CBalanzausbDlg::CBalanzausbDlg(CWnd* pParent /*=NULL*/)


: CDialog(CBalanzausbDlg::IDD, pParent)

{


//{{AFX_DATA_INIT(CBalanzausbDlg)


m_sCuentas = _T("");


m_sPeso = _T("");


m_sStatus = _T("");


m_PesoPat = 190;


//}}AFX_DATA_INIT


// Note that LoadIcon does not require a subsequent DestroyIcon in Win32


m_lim[0] = 20;


m_lim[1] = 20;


m_lim[2] = 20;


m_lim[3] = 20;


m_lim[4] = 20;


m_lim[5] = 20;


m_lim[6] = 20;


m_lim[7] = 20;


InitEstad();


m_hIcon = AfxGetApp()->LoadIcon(IDR_MAINFRAME);

}

void CBalanzausbDlg::DoDataExchange(CDataExchange* pDX)

{


CDialog::DoDataExchange(pDX);


//{{AFX_DATA_MAP(CBalanzausbDlg)


DDX_Control(pDX, IDC_REEMPEZAR, m_BReempezar);


DDX_Control(pDX, IDC_GUARD_LIM, m_BGuardaLim);


DDX_Control(pDX, IDC_EMPEZAR, m_BEmpezarTrabajo);


DDX_Control(pDX, IDC_CAL, m_BCalib);


DDX_Control(pDX, IDC_PRUEBA, m_BPrueba);


DDX_Control(pDX, IDC_STOP_TRABAJO, m_BPararTrabajo);


DDX_Control(pDX, IDC_STOP_CAL, m_BPararPrueba);


DDX_Text(pDX, IDC_CUENTAS, m_sCuentas);


DDX_Text(pDX, IDC_PESO, m_sPeso);


DDX_Text(pDX, IDC_STATUS, m_sStatus);


DDX_Text(pDX, IDC_EDIT9, m_PesoPat);


DDV_MinMaxInt(pDX, m_PesoPat, 150, 600);


//}}AFX_DATA_MAP


// Inicializo limites en pantalla


DDX_Text(pDX, IDC_EDIT1, m_lim[0]);


DDX_Text(pDX, IDC_EDIT2, m_lim[1]);


DDX_Text(pDX, IDC_EDIT3, m_lim[2]);


DDX_Text(pDX, IDC_EDIT4, m_lim[3]);


DDX_Text(pDX, IDC_EDIT5, m_lim[4]);


DDX_Text(pDX, IDC_EDIT6, m_lim[5]);


DDX_Text(pDX, IDC_EDIT7, m_lim[6]);


DDX_Text(pDX, IDC_EDIT8, m_lim[7]);


// Compruebo limite maximo y minimo a introducir


DDV_MinMaxShort(pDX, m_lim[0], 20, 800);


DDV_MinMaxShort(pDX, m_lim[1], 20, 800);


DDV_MinMaxShort(pDX, m_lim[2], 20, 800);


DDV_MinMaxShort(pDX, m_lim[3], 20, 800);


DDV_MinMaxShort(pDX, m_lim[4], 20, 800);


DDV_MinMaxShort(pDX, m_lim[5], 20, 800);


DDV_MinMaxShort(pDX, m_lim[6], 20, 800);


DDV_MinMaxShort(pDX, m_lim[7], 20, 800);


// Inicializo valores de estadistica en pantalla


DDX_Text(pDX, IDC_CANT1, m_sCant[0]);


DDX_Text(pDX, IDC_CANT2, m_sCant[1]);


DDX_Text(pDX, IDC_CANT3, m_sCant[2]);


DDX_Text(pDX, IDC_CANT4, m_sCant[3]);


DDX_Text(pDX, IDC_CANT5, m_sCant[4]);


DDX_Text(pDX, IDC_CANT6, m_sCant[5]);


DDX_Text(pDX, IDC_CANT7, m_sCant[6]);


DDX_Text(pDX, IDC_CANT8, m_sCant[7]);


DDX_Text(pDX, IDC_CANT_TOT, m_sCant[8]);


DDX_Text(pDX, IDC_PESO1, m_sGramos[0]);


DDX_Text(pDX, IDC_PESO2, m_sGramos[1]);


DDX_Text(pDX, IDC_PESO3, m_sGramos[2]);


DDX_Text(pDX, IDC_PESO4, m_sGramos[3]);


DDX_Text(pDX, IDC_PESO5, m_sGramos[4]);


DDX_Text(pDX, IDC_PESO6, m_sGramos[5]);


DDX_Text(pDX, IDC_PESO7, m_sGramos[6]);


DDX_Text(pDX, IDC_PESO8, m_sGramos[7]);


DDX_Text(pDX, IDC_PESO_TOT, m_sGramos[8]);

}

BEGIN_MESSAGE_MAP(CBalanzausbDlg, CDialog)


//{{AFX_MSG_MAP(CBalanzausbDlg)


ON_WM_SYSCOMMAND()


ON_WM_PAINT()


ON_WM_QUERYDRAGICON()


ON_BN_CLICKED(IDC_EXIT, OnExit)


ON_BN_CLICKED(IDC_CAL, OnCal)


ON_BN_CLICKED(IDC_PRUEBA, OnPrueba)


ON_BN_CLICKED(IDC_STOP_CAL, OnStopCal)


ON_WM_TIMER()


ON_BN_CLICKED(IDC_GUARD_LIM, OnGuardLim)


ON_BN_CLICKED(IDC_CARGA_LIM, OnCargaLim)


ON_BN_CLICKED(IDC_GUAR_ESTAD, OnGuarEstad)


ON_BN_CLICKED(IDC_EMPEZAR, OnEmpezar)


ON_BN_CLICKED(IDC_STOP_TRABAJO, OnStopTrabajo)


ON_BN_CLICKED(IDC_REEMPEZAR, OnReempezar)


ON_BN_CLICKED(IDC_RESET_ESTAD, OnResetEstad)


//}}AFX_MSG_MAP

END_MESSAGE_MAP()

/////////////////////////////////////////////////////////////////////////////

// CBalanzausbDlg message handlers

BOOL CBalanzausbDlg::OnInitDialog()

{


char status;


CDialog::OnInitDialog();


// Add "About..." menu item to system menu.


// IDM_ABOUTBOX must be in the system command range.


ASSERT((IDM_ABOUTBOX & 0xFFF0) == IDM_ABOUTBOX);


ASSERT(IDM_ABOUTBOX < 0xF000);


CMenu* pSysMenu = GetSystemMenu(FALSE);


if (pSysMenu != NULL)


{



CString strAboutMenu;



strAboutMenu.LoadString(IDS_ABOUTBOX);



if (!strAboutMenu.IsEmpty())



{




pSysMenu->AppendMenu(MF_SEPARATOR);




pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX, strAboutMenu);



}


}


// Set the icon for this dialog.  The framework does this automatically


//  when the application's main window is not a dialog


SetIcon(m_hIcon, TRUE);


// Set big icon


SetIcon(m_hIcon, FALSE);

// Set small icon


status=InitUsb(); // Inicializacion del dispositivo USB


switch(status)


{


// Si status es 0 , el dispositivo fue encontrado


case 0:










status=ConfDisp();  // Ahora lo configuro y abro pipes




switch(status)







{




case 0:  // OK

MessageBox("Dispositivo Encontrado y Configurado!","Balanza      USB",MB_OK | MB_ICONINFORMATION);





if (!Configurar())

MessageBox("No se encontro el archivo de configuracion, deberá calibrar la balanza y cargar los limites antes de empezar","Configuración",MB_OK | MB_ICONSTOP);





else 





{
m_BEmpezarTrabajo.EnableWindow(TRUE);







m_BGuardaLim.EnableWindow(TRUE);





}





configurado=true;





break;







case 1:  // No pudo abrirlo

MessageBox("No se pudo abrir el dispositivo","Balanza USB",MB_OK | MB_ICONSTOP);





OnExit();





break;




case 2: // No pudo configurarlo

MessageBox("No se pudo configurar el dispositivo","Balanza USB",MB_OK | MB_ICONSTOP);





OnExit();





break;




case 3: // No pudo bindear pipe 0x81 (IN)

MessageBox("No se pudo bindear el pipe 0x81","Balanza USB",MB_OK | MB_ICONSTOP);





OnExit();





break;




case 4: // No pudo bindear pipe 0x02 (OUT)

MessageBox("No se pudo bindear el pipe 0x02","Balanza USB",MB_OK | MB_ICONSTOP);





OnExit();





break;




}




break;



case 1: 

MessageBox("No se pudo crear una lista de dispositivos","Balanza USB",MB_OK | MB_ICONSTOP);




OnExit();




break;


case 2: 

MessageBox("Fallo el GetDescriptor","Balanza USB",MB_OK | MB_ICONSTOP);




OnExit();




break;


case 3: 

MessageBox("No hay dispositivos USB conectados!","Balanza USB",MB_OK | MB_ICONSTOP);




OnExit();




break;


}


return TRUE;  // return TRUE  unless you set the focus to a control

}

void CBalanzausbDlg::OnSysCommand(UINT nID, LPARAM lParam)

{


if ((nID & 0xFFF0) == IDM_ABOUTBOX)


{



CAboutDlg dlgAbout;



dlgAbout.DoModal();


}


else


{



CDialog::OnSysCommand(nID, lParam);


}

}

// If you add a minimize button to your dialog, you will need the code below

//  to draw the icon.  For MFC applications using the document/view model,

//  this is automatically done for you by the framework.

void CBalanzausbDlg::OnPaint() 

{


if (IsIconic())


{



CPaintDC dc(this); // device context for painting



SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);



// Center icon in client rectangle



int cxIcon = GetSystemMetrics(SM_CXICON);



int cyIcon = GetSystemMetrics(SM_CYICON);



CRect rect;



GetClientRect(&rect);



int x = (rect.Width() - cxIcon + 1) / 2;



int y = (rect.Height() - cyIcon + 1) / 2;



// Draw the icon



dc.DrawIcon(x, y, m_hIcon);


}


else


{



CDialog::OnPaint();


}

}

// The system calls this to obtain the cursor to display while the user drags

//  the minimized window.

HCURSOR CBalanzausbDlg::OnQueryDragIcon()

{


return (HCURSOR) m_hIcon;

}

/* RUTINA DE INICIALIZACION DEL DISPOSITIVO USB */

char CBalanzausbDlg::InitUsb()

{

  CUsbIo UsbDev;

  USB_DEVICE_DESCRIPTOR DevDesc;  

  DWORD Status;

  char DispOK=3;

  // Buscando dispositivos conectados

  g_DevList = CUsbIo::CreateDeviceList(&g_UsbioID);

  if ( g_DevList==NULL ) 

  {

    DispOK=1;

    return DispOK;

  }

  // Abro los dispositivos uno a uno 

  for ( int i=0; i<127; i++ ) 

  {

    Status = UsbDev.Open(i,g_DevList,&g_UsbioID);

    if ( Status != USBIO_ERR_SUCCESS ) 


{


// no hay mas disp , salgo


      break;

    }

    // leo el descriptor

    Status = UsbDev.GetDeviceDescriptor(&DevDesc);

    // cierro el dispositivo


UsbDev.Close();

    // busco el dispositivo deseado segun su VENDOR ID y PRODUCT ID

    if ( DevDesc.idVendor==USB_VENDOR_ID && DevDesc.idProduct==USB_PRODUCT_ID   ) 



{



NumDisp = i;



DispOK = 0;



break; // Dispositivo encontrado , salgo del loop



}


else 



{



// Fallo el GetDescriptor



DispOK = 2;



}

  } 

  return DispOK;

}

/* RUTINA DE CONFIGURACION DEL DISPOSITIVO USB */

char CBalanzausbDlg::ConfDisp()

{

  USBIO_SET_CONFIGURATION Conf;

  DWORD Status;

  // abro el dispositivo

  Status = Disp.Open(NumDisp,g_DevList,&g_UsbioID);

  if ( Status != USBIO_ERR_SUCCESS ) 

  {      


  return 1;

  }

  // setup de SetConfiguration

  ZeroMemory(&Conf,sizeof(Conf));

  Conf.ConfigurationIndex = CONFIG_INDEX;

  Conf.NbOfInterfaces = CONFIG_NB_OF_INTERFACES;

  Conf.InterfaceList[0].InterfaceIndex = CONFIG_INTERFACE;

  Conf.InterfaceList[0].AlternateSettingIndex = CONFIG_ALT_SETTING;

  Conf.InterfaceList[0].MaximumTransferSize = CONFIG_MAX_SIZE;

  // configurando el dispositivo

  Status = Disp.SetConfiguration(&Conf);

  if ( Status != USBIO_ERR_SUCCESS ) 

  {

    return 2;

  }

  // Abro los pipes y los bindeo

  Status = PipeIn.Bind(NumDisp,ENDPOINT_ADDRESS1,g_DevList,&g_UsbioID);

  if ( Status != USBIO_ERR_SUCCESS ) 

  {

    // No pudo bindearse el pipe 0x81

    return 3;

  }

  Status = PipeOut.Bind(NumDisp,ENDPOINT_ADDRESS2,g_DevList,&g_UsbioID);

  if ( Status != USBIO_ERR_SUCCESS ) 

  {

    // No pudo bindearse el pipe 0x81

    return 4;

  }

  return 0; // se abrio ok

}

/* Rutina para leer el peso en forma estatica , envia comando y luego lee */

unsigned char CBalanzausbDlg::LeoPesoEst()

{

  DWORD Status;

  char *ptr1;

  unsigned char *ptr2 ;

  unsigned char peso;

  ptr1 = (char*)BufferRead.Buffer();

  ptr2 = (unsigned char*)BufferWrite.Buffer();

  BufferWrite.NumberOfBytesToTransfer = 16;

  // Envio Comando de pesar = 1

  *ptr2 = 1;

  PipeOut.Write(&BufferWrite);

  Status = PipeOut.WaitForCompletion(&BufferWrite,200);

  if (Status == USBIO_ERR_SUCCESS) 

  {


BufferRead.NumberOfBytesToTransfer = 8;


PipeIn.Read(&BufferRead);


Status = PipeIn.WaitForCompletion(&BufferRead,200);

  // si status = ok , leo el valor


if (Status == USBIO_ERR_SUCCESS) 


{


peso = *(ptr1+1);  


}

  }


return peso;

}

/* Rutina para leer el dispositivo , llena el buffer de lectura y sale */

bool CBalanzausbDlg::LeoUsb()

{

  DWORD Status;

  ptr = (unsigned char*)BufferRead.Buffer();

  BufferRead.NumberOfBytesToTransfer = 8;

  PipeIn.Read(&BufferRead);

  Status = PipeIn.WaitForCompletion(&BufferRead,100);

  // si status = ok , leo el valor

  if (Status == USBIO_ERR_SUCCESS) 




 return true;

  else return false;

}

/* Rutina de calibracion de balanza */

void CBalanzausbDlg::OnCal() 

{


unsigned char medicion;


int status;


CFile m_file;


KillTimer(ID_COUNT_TIMER);


// desactivo los timers


KillTimer(ID_TIMER_TRABAJO);


if (UpdateData(TRUE))



// actualizo variables con valores en pantalla


{


m_file.Open("c:\\balusb\\usb.ini",CFile::modeCreate | CFile::modeWrite,NULL);  // abro archivo de configuracion


m_BEmpezarTrabajo.EnableWindow(FALSE);
// Apago boton de trabajo



status=MessageBox("Despeje la balanza,se tomara el cero","Calibracion de Balanza",MB_OKCANCEL | MB_ICONEXCLAMATION);


if (status == IDOK)


{



cero=LeoPesoEst();  // Tomo medicion del cero (balanza vacia)



status=MessageBox("Ponga el peso patron sobre la balanza","Calibracion de Balanza",MB_OKCANCEL | MB_ICONEXCLAMATION);



if (status == IDOK)



{ 




medicion=LeoPesoEst();  // Tomo medicion del peso patron




coef= (float)((float)m_PesoPat / ((float)medicion-(float)cero));  // calculo coeficiente = peso patron real / (peso patron medido - cero medido)




m_file.Write(&coef,sizeof(coef));



// guardo coeficiente en archivo 




m_file.Write(&m_PesoPat,sizeof(m_PesoPat));

// guardo peso patron real en archivo




m_file.Write(m_lim,sizeof(m_lim));



// guardo limites actuales en archivo 




m_file.Close();








// cierro archivo


MessageBox("Calibracion OK!","Calibracion de Balanza",MB_OK | MB_ICONINFORMATION);



}


}


if(status == IDCANCEL)

MessageBox("Calibración cancelada!","Calibracion de Balanza",MB_OK | MB_ICONSTOP);



m_BEmpezarTrabajo.EnableWindow(TRUE);


}

}

/* Rutina de prueba de calibracion */

void CBalanzausbDlg::OnPrueba() 

{


MessageBox("Despeje la balanza,se tomara el cero","Prueba de Balanza",MB_OK |

MB_ICONEXCLAMATION);


cero=LeoPesoEst();





// Tomo el cero


SetTimer(ID_COUNT_TIMER,100,NULL);

// habilito timer. LLama a la rutina de mostrar cada 100 ms


m_BPararPrueba.EnableWindow(TRUE);

// activo boton de parar prueba


m_BPrueba.EnableWindow(FALSE);


// desactivo botones de prueba. calibracion y trabajo


m_BCalib.EnableWindow(FALSE);


m_BEmpezarTrabajo.EnableWindow(FALSE);

}

/* Rutina para parar prueba de calibracion */

void CBalanzausbDlg::OnStopCal() 

{


KillTimer(ID_COUNT_TIMER);



// desactivo timer


m_sCuentas = _T("0");




// Pongo en cero los casilleros de cuentas y gramos


m_sPeso = _T("0");


m_BPararPrueba.EnableWindow(FALSE);

// habilito botones y deshabilito


m_BPrueba.EnableWindow(TRUE);


m_BCalib.EnableWindow(TRUE);


m_BEmpezarTrabajo.EnableWindow(TRUE);


UpdateData(FALSE);





// actualizo pantalla

}

/* Rutina de Atencion de los timers */

void CBalanzausbDlg::OnTimer(UINT nIDEvent) 

{


unsigned char medicion,peso_neto;


float gramos;


switch(nIDEvent)






{


// Timer para prueba de calibracion (100 ms)


case ID_COUNT_TIMER:

// Realizo medicion estatica







medicion = LeoPesoEst();




peso_neto = medicion - cero;
// Le resto el cero , obtengo peso neto en cuentas







gramos = coef * (float)peso_neto;
// lo paso a gramos , multiplico por coeficiente







m_sPeso.Format("%.0f",gramos);

// actualizo variables de pantalla de gramos y cuentas







m_sCuentas.Format("%u",medicion);







UpdateData(FALSE);



  // actualizo pantalla







break;


// Timer para trabajo (100 ms)


case ID_TIMER_TRABAJO:







if (LeoUsb())





// leo usb , si es true el buffer esta lleno







{   








char i=10;







// leo primer byte = status del dispositivo

if(*ptr == 0)




// status 0 = Espera sincronismo (indice)





m_sStatus.Format("Esperando sincronismo...");


if(*ptr == 1)




// status 1 = Tomando taras

m_sStatus.Format("Tomando Taras");








if(*ptr == 2)




// status 2 = Trabajando








{









m_sStatus.Format("Trabajando");









switch(*(ptr+3))


// Byte 3 = salida abierta , un bit por cada salida









{






// lo paso a numero de bit 0-7









case 1:
i=0;











break;









case 2:
i=1;











break;









case 4: i=2;











break;









case 8: i=3;











break;









case 16: i=4;











break;









case 32: i=5;











break;









case 64: i=6;











break;









case 128: i=7;











break;









}









if (i!=10)



// si cambio i (vale de 0-7) actualizo estadistica









{










m_Cant[i] += 1;






// sumo 1 a cantidad segun salida abierte









   



m_sCant[i].Format("%u",m_Cant[i]);

// formateo variable de pantalla

medicion = *(ptr+1);




// leo medicion neta (byte 1 del buffer)

m_Gramos[i] +=  medicion * coef / 1000;

// lo paso a Kilos y lo acumulo segun salida

m_sGramos[i].Format("%.2f",m_Gramos[i]);    // formateo variable de pantalla










m_Cant[8] += 1;







// incremento totales

m_Gramos[8] +=  medicion * coef / 1000;








m_sCant[8].Format("%u",m_Cant[8]);










m_sGramos[8].Format("%.2f",m_Gramos[8]);










grabar = true;

















}








}







}



UpdateData(FALSE);
// actualizo pantalla







break;


}


CDialog::OnTimer(nIDEvent);

}

/* Rutina para guardar limites en archivo */

void CBalanzausbDlg::OnGuardLim() 

{


CFileDialog m_fileDialog(FALSE);


CFile m_file;


unsigned char *ptr;



DWORD Status;


// Filtros para dialogo


static char BASED_CODE szFilter[] = "Archivos Límites USB(*.lim)\0*.lim\0Todos los archivos(*.*)\0*.*\0";


static char BASED_CODE szExt[] = ".lim";


// puntero a buffer


ptr = (unsigned char*)BufferWrite.Buffer();


if(UpdateData(TRUE))
// actualizo variables segun pantalla


{


for(char i=0;i<7;i++)


// Compruebo coherencia en limites (de menor a mayor)



if (m_lim[i] > m_lim[i+1])



{





MessageBox("Error en limites");




return;



}


// Inicilizo estructura para abrir archivo (directorio y filtros)


m_fileDialog.m_ofn.lpstrInitialDir = "C:\\balusb\\";



m_fileDialog.m_ofn.lpstrDefExt = szExt;


m_fileDialog.m_ofn.lpstrFilter = szFilter;


if (m_fileDialog.DoModal() == IDOK)

// Abro dialogo


{



m_file.Open(m_fileDialog.GetFileName(),CFile::modeCreate | CFile::modeWrite,NULL);   // Creo archivo



m_file.Write(m_lim,sizeof(m_lim));
// guardo limites



m_file.Close();

// cierro archivo



BufferWrite.NumberOfBytesToTransfer = 16;

// transfiero los limites al disp USB



*ptr = 2;



for (i=0;i<8;i++)




*(ptr+i+1) = (unsigned char) ((float)m_lim[i]/coef);



PipeOut.Write(&BufferWrite);



Status = PipeOut.WaitForCompletion(&BufferWrite,200);



if(Status == USBIO_ERR_SUCCESS)




MessageBox("Nuevos Limites guardados y enviados");



else MessageBox("No pudo enviarse","Enviar limites",MB_OK | MB_ICONSTOP);



m_file.Open("c:\\balusb\\usb.ini",CFile::modeCreate | CFile::modeWrite,NULL);  // Los guardo tambien en archivo de configuracion



m_file.Write(&coef,sizeof(coef));



m_file.Write(&m_PesoPat,sizeof(m_PesoPat));



m_file.Write(m_lim,sizeof(m_lim));



m_file.Close();


}


else MessageBox("Cancelado","Enviar limites",MB_OK | MB_ICONSTOP);


}

}

/* Rutina para cargar limites desde archivo */

void CBalanzausbDlg::OnCargaLim() 

{


CFileDialog m_fileDialog(TRUE);


CFile m_file;


static char BASED_CODE szFilter[] = "Archivos Límites USB(*.lim)\0*.lim\0Todos los archivos(*.*)\0*.*\0";


static char BASED_CODE szExt[] = ".lim";


DWORD Status;


unsigned char *ptr;


ptr = (unsigned char*)BufferWrite.Buffer();



m_fileDialog.m_ofn.lpstrInitialDir = "C:\\balusb\\";


m_fileDialog.m_ofn.lpstrFilter = szFilter;


m_fileDialog.m_ofn.lpstrDefExt = szExt;


if (m_fileDialog.DoModal() == IDOK)


{



m_file.Open(m_fileDialog.GetFileName(),CFile::modeRead,NULL); // abro archivo



m_file.Read(m_lim,sizeof(m_lim)); // leo limites



m_file.Close();



UpdateData (FALSE); // actualizo pantalla 



BufferWrite.NumberOfBytesToTransfer = 16;
// transfiero limites al disp USB



*ptr = 2;



for (char i=0;i<8;i++)




*(ptr+i+1) = (unsigned char) ((float)m_lim[i]/coef);



PipeOut.Write(&BufferWrite);



Status = PipeOut.WaitForCompletion(&BufferWrite,300);



if(Status == USBIO_ERR_SUCCESS)




MessageBox("Nuevos Limites guardados y enviados");



else MessageBox("No pudo enviarse","Enviar limites",MB_OK | MB_ICONSTOP);


}


else MessageBox("Cancelado","Enviar limites",MB_OK | MB_ICONSTOP);

}

/* Rutina para guardar Estadisticas en archivo */

void CBalanzausbDlg::OnGuarEstad() 

{


CFileDialog m_fileDialog(FALSE);


CString m_sTime;


CTime curTime = CTime::GetCurrentTime();


// Filtros


static char BASED_CODE szFilter[] = "Archivos Estadísticas USB(*.est)\0*.est\0Todos los archivos(*.*)\0*.*\0";


static char BASED_CODE szExt[] = ".est";


// Nombres de dias de la semana


char *Dia[7]={"Domingo","Lunes","Martes","Miércoles","Jueves","Viernes","Sábado"};


FILE *arc;


UpdateData(TRUE);


m_fileDialog.m_ofn.lpstrInitialDir = "C:\\balusb\\";


m_fileDialog.m_ofn.lpstrDefExt = szExt;


m_fileDialog.m_ofn.lpstrFilter = szFilter;


if (m_fileDialog.DoModal() == IDOK)
// Abro dialogo


{


arc=fopen(m_fileDialog.GetFileName(),"w"); // abro archivo


// Le agrego fecha y hora


m_sTime.Format("%s %02d/%02d/%d  %02d:%02d:%02d",Dia[curTime.GetDayOfWeek()-1],curTime.GetDay(),curTime.GetMonth(),curTime.GetYear(),curTime.GetHour(),curTime.GetMinute(),curTime.GetSecond());


fprintf(arc,"Archivo de Estadísticas\n%s\n\n",m_sTime); 


// Guardo estadisticas


for(char i=0;i<8;i++)




fprintf(arc,"Linea %d:   %s Unidades    %s Kilogramos\n",i,m_sCant[i],m_sGramos[i]);


fprintf(arc,"\nTotales:   %s Unidades    %s Kilogramos",m_sCant[8],m_sGramos[8]);


fclose(arc); // cierro archivo


}

}

/* Rutina para inicializar estadisticas a 0 */

void CBalanzausbDlg::InitEstad()

{


m_sCant[0] = _T("0");


m_sCant[1] = _T("0");


m_sCant[2] = _T("0");


m_sCant[3] = _T("0");


m_sCant[4] = _T("0");


m_sCant[5] = _T("0");


m_sCant[6] = _T("0");


m_sCant[7] = _T("0");


m_sCant[8] = _T("0");


m_sGramos[0] = _T("0");


m_sGramos[1] = _T("0");


m_sGramos[2] = _T("0");


m_sGramos[3] = _T("0");


m_sGramos[4] = _T("0");


m_sGramos[5] = _T("0");


m_sGramos[6] = _T("0");


m_sGramos[7] = _T("0");


m_sGramos[8] = _T("0");


m_Cant[0] = 0;


m_Cant[1] = 0;


m_Cant[2] = 0;


m_Cant[3] = 0;


m_Cant[4] = 0;


m_Cant[5] = 0;


m_Cant[6] = 0;


m_Cant[7] = 0;


m_Cant[8] = 0;


m_Gramos[0] = 0;


m_Gramos[1] = 0;


m_Gramos[2] = 0;


m_Gramos[3] = 0;


m_Gramos[4] = 0;


m_Gramos[5] = 0;


m_Gramos[6] = 0;


m_Gramos[7] = 0;


m_Gramos[8] = 0;

}

/* Rutina para comenzar trabajo */

void CBalanzausbDlg::OnEmpezar() 

{



SetTimer(ID_TIMER_TRABAJO,100,NULL);  // Setea timer de 100 ms


m_BCalib.EnableWindow(FALSE);

  // Habilito botones de parar trabajo y reempezar


m_BPrueba.EnableWindow(FALSE);


// Habilito botones de prueba y calibracion


m_BPararTrabajo.EnableWindow(TRUE);


m_BEmpezarTrabajo.EnableWindow(FALSE);


m_BReempezar.EnableWindow(TRUE);

}

/* Rutina para detener trabajo */

void CBalanzausbDlg::OnStopTrabajo() 

{


m_sStatus = _T("");




 // Borro status en pantalla


KillTimer(ID_TIMER_TRABAJO);

// Desactivo timer de 100 ms


m_BCalib.EnableWindow(TRUE);


m_BPrueba.EnableWindow(TRUE);


m_BPararTrabajo.EnableWindow(FALSE);


m_BEmpezarTrabajo.EnableWindow(TRUE);


m_BReempezar.EnableWindow(FALSE);

}

/* Rutina para reempezar trabajo (tomar taras otra vez) */

void CBalanzausbDlg::OnReempezar() 

{

 
DWORD Status;


unsigned char *ptr;


ptr = (unsigned char*)BufferWrite.Buffer();



BufferWrite.NumberOfBytesToTransfer = 16;  // Envio comando 3 para tomar taras otra vez


*ptr = 3;







 // al disp USB



PipeOut.Write(&BufferWrite);


Status = PipeOut.WaitForCompletion(&BufferWrite,100);


if(Status != USBIO_ERR_SUCCESS)

MessageBox("No pudo enviarse el comando","Reempezar",MB_OK | MB_ICONSTOP);

}

/* Rutina para configuracion de coeficientes y limites desde archivo al cargar la aplicacion */

bool CBalanzausbDlg::Configurar()

{


CFile m_file;


if (!m_file.Open("c:\\balusb\\usb.ini",CFile::modeRead,NULL))  // Abro archivo de conf




return false;


else 


{



m_file.Read(&coef,sizeof(coef));






// Leo datos



m_file.Read(&m_PesoPat,sizeof(m_PesoPat));



m_file.Read(m_lim,sizeof(m_lim));



m_file.Close();



UpdateData(FALSE);










// actualizo pantalla





return true;


}

}

/* Rutina para reset de estadisticas */

void CBalanzausbDlg::OnResetEstad() 

{



if(MessageBox("Se borraran los datos , quiere continuar?","Reset de Estadísticas",MB_OKCANCEL | MB_ICONEXCLAMATION) == IDOK)



{




InitEstad();



// Borro todo a 0




UpdateData(FALSE);




grabar = false;



}

}

/* Rutina para salir del programa */

void CBalanzausbDlg::OnExit() 

{


CFile m_file;


int mensaje;


if (configurado == true)



{



if (grabar == true)

// Para no perder las estadisticas , si estaba trabajando




mensaje=MessageBox("Se perderán las estadísticas. Desea guardarlas antes de salir?","Salir de Balanza USB",MB_YESNOCANCEL | MB_ICONEXCLAMATION);



else




// Confirmacion




mensaje=MessageBox("Desea salir del programa?","Salir de Balanza USB",MB_OKCANCEL | MB_ICONEXCLAMATION);



if(mensaje != IDCANCEL)



{




UpdateData(TRUE);




if(mensaje == IDYES)






OnGuarEstad();
// Guardo estadisticas




// Guardo coeficientes y limites en archivo de configuracion




m_file.Open("c:\\balusb\\usb.ini",CFile::modeCreate | CFile::modeWrite,NULL); 




m_file.Write(&coef,sizeof(coef));




m_file.Write(&m_PesoPat,sizeof(m_PesoPat));




m_file.Write(m_lim,sizeof(m_lim));




m_file.Close();




PipeIn.Close();


// Cierro pipes




PipeOut.Close();




Disp.Close();


// Cierro dispositivo USB




CUsbIo::DestroyDeviceList(g_DevList);
 // Destruyo lista de dispositivos




OnOK();




}


}


else 


{



PipeIn.Close();



PipeOut.Close();



Disp.Close();



CUsbIo::DestroyDeviceList(g_DevList);




OnOK();


}

}

HC11 firmware listing

Archivo principal: usb.asm

*************************************************************************

************************* TECNICAS DIGITALES III ************************

*************************************************************************

*                             BALANZA USB                               *

*                               (C) 2001                                *

*                                                                       *

*  Profesor: Ing Furfaro                                                *

*                                                                       *

*           Martin Mirko                                                *

*                                                                       *

*                                                                       *

*  Para compilar ejecutar usb.bat , llama al compilador                 *

*  y compila los 3 archivos juntos (usb.asm , hc11e2.def,usb.def)       *

*  en usb.s19                                                           *      

*                                                                       *

*  la linea es:                                                         *

*                   c:>as11new usb.def hc11e2.def usb.asm               *

*************************************************************************

* CONSTANTES

ms1               EQU   333                     Constante para 1ms de delay

ms10              EQU   3333                    Constante para 10ms de delay

PLATILLO          EQU   1

INDICE            EQU   2

* VARIABLES

                  ORG   RAM

Sensor            RMB   1

Medicion          RMB   1

Salida            RMB   1

Estado            RMB   1

Estatico          RMB   1

Punt_taras        RMB   1

P_sal             RMB   1

Global            RMB   1

Aux               RMB   1

stalld            RMB   1

status            RMB   1

dtapid            RMB   1

desc_typ          RMB   1

desc_sze          RMB   1

desc_idx          RMB   1

pckt_dta          RMB   1

usb_cfg           RMB   1

setaddr           RMB   1

txstat            RMB   1

usb_buf           RMB   8

BufferRx          RMB   16

Buffer_Salidas    RMB   5

Buffer_Taras      RMB   10

* Aqui se copiara la rutina de grabacion de EEPROM

RutinaEnRam          EQU   *

**********************

* Programa Principal *

**********************

                  ORG   EEPROM

Principal         lds   #FIN_RAM                puntero de stack

                  jsr   InitHC11                Inicializacion del micro 

                  clra                          seteo variables a 0

                  staa  Salida

                  staa  status                 

                  staa  setaddr                

                  staa  dtapid 

                  staa  stalld 

                  staa  Global

                  staa  Estatico

                  staa  Estado

                  staa  Punt_taras

                  staa  P_sal

                  jsr   InitUsb                 inicializo 9603

                  cli                           habilito interrupciones

                  jsr   HabilSensor             habilito sensores

* Inicializo buffer de salidas

                  clra

                  ldx   #Buffer_Salidas

Borro_Sal         staa  0,X

                  inx

                  cpx   #Buffer_Salidas+5

                  bne   Borro_Sal

Loop              tst   Global                  compruebo si hubo sensor (global !=0)

                  beq   Loop

                  jsr   Pesar                   voy a pesar

                  clr   Global                  global = 0

                  tst   Estatico                compruebo si la maquina esta parada

                  bne   EsEstatico

* La maquina esta en funcionamiento

                  jsr   Trabajo                 salto a trabajo

EsEstatico        clr   Estatico                flag estatico=0

                  tst   usb_cfg                 Si esta configurado transmito , sino no

                  beq   Loop

                  sei                           deshabilito interrupciones temporiamente

                  jsr   Transmite               para transmitir

                  cli                           y vuelvo a habilitar

                  bra   Loop                    vuelvo al loop principal      

*********************

* Rutina de Trabajo *

*********************

Trabajo           ldaa  Estado                  

                  cmpa  #0

                  bne   NoEstado0

* Estado = 0 ->  Arranque . Espero sensor indice de primer platillo

                  ldaa  Sensor                  si el sensor no es indice no hago nada

                  bita  #INDICE

                  beq   FinTrabajo

                  inc   Estado                  sino , paso al estado 1 (tomar taras)

                  bra   FinTrabajo

NoEstado0         ldaa  Estado

                  cmpa  #1

                  bne   NoEstado1

* Estado = 1 -> Tomar taras (inicializar buffer)

                  ldx   #Buffer_Taras           Guardo tara de cada platillo (10 max)

                  ldab  Punt_taras              

                  abx

                  ldaa  Medicion

                  staa  0,X                     

                  ldaa  Sensor                  si el sensor era indice

                  bita  #INDICE                 termine y paso al estado 2

                  beq   FinTrabajo              sino , salgo 

                  inc   Estado

                  bra   FinTrabajo

* Trabajo Normal , Estado = 2

NoEstado1         ldx   #Buffer_Taras           apunto a la tara de cada platillo (10 max)

                  ldab  Punt_taras

                  abx

                  ldaa  Medicion                Le resto la tara , obtengo peso real en cuentas

                  suba  0,X                       

                  staa  Medicion

                  clrb

                  ldaa  Medicion

                  cmpa  #5

                  bls   Encontrado              supongo de +- 5 cuentas como vacio

                  cmpa  #250

                  bhs   Encontrado              supongo de +- 5 cuentas como vacio

                  ldx   #TablaSal               busco la salida a abrir segun tabla

                  incb

BuscoSalida       cmpa  0,X                     si la medicion es mayor sigo buscando

                  bls   Encontrado              hasta encontrar uno al que sea menor

                  inx

                  lslb                          en B llevo el bit correspondiente a cada salida      

                  cpx   #TablaSal+8

                  bne   BuscoSalida

Encontrado        stab  Salida                  guardo salida encontrada            

                  ldx   #Buffer_Salidas         Miro en el buffer de salidas

                  ldab  P_sal                   (FIFO) para abrir la siguiente

                  abx                           , el buffer es de 5 elementos

                  ldaa  0,X                     leo salida a abrir

                  ldy   #REGBASE

                  staa  PORTB,Y                 la abro

                  ldaa  Salida                  guardo la salida de la medicion

                  staa  0,X                     actual en el buffer                  

                  inc   P_sal                   incremento puntero

                  ldaa  #5                      reviso fin del buffer circular

                  cmpa  P_sal

                  bne   FinTrabajo

                  clr   P_sal       

FinTrabajo        rts

****************************************************

* Rutina de habilitacion de interrupcion de sensor *

****************************************************

HabilSensor       ldx   #REGBASE

                  ldd   TCNT,X                  Demora de 520 ms antes de habilitar sensores

                  addd  #$FFFF                  para evitar espurios

                  std   TOC1,X

                  bclr  TFLG1,X $7F             borro flag

DlyArranque       brclr TFLG1,X $80 DlyArranque     

                  ldaa  #%10000001              borro flag de interrupcion

                  staa  TFLG1,X

                  ldaa  #%00000001              activo int sensor

                  staa  TMSK1,X

                  rts

**************************

* Inicializacion de HC11 *

**************************

InitHC11          ldx   #REGBASE

                  ldaa  #%10010000              A/D encendido , IRQ por nivel

                  staa  OPTION,X

                  ldaa  #%00010111              habilito programacion de EEPROM

                  staa  BPROT,X

                  ldaa  #%00000011              Prescaler = 16

                  staa  TMSK2,X

                  ldaa  #$3B                    Seteo ports del SPI

                  staa  DDRD,X

                  ldaa  #$FF                    PORTD = $FF

                  staa  PORTD,X           

                  bset  PORTD,X BIT5            CS 9603 off

                  ldaa  #%00000010              Int Sensor activo por flanco descendente

                  staa  TCTL2,X

                  ldaa  #%01010000              SPI encendido , modo master 1 MHz

                  staa  SPCR,X

                  ldaa  SPSR,X                  Flush del SPI

                  ldaa  SPDR,X                  Flush del SPI

                  rts      

*******************************

* Inicializacion del USBN9603 *

*******************************

InitUsb           clr   usb_cfg                 variable de configuracion = 0

                  jsr   ClrMultiPKT             salgo del modo multi packet

                  ldaa  #MCNTRL

                  ldab  #SRST                   Reset por soft del 9603

                  jsr   EscribeUSB

                  ldaa  #MCNTRL

                  ldab  #VGE+INT_L_P            Enciendo 3.3V , INT activa baja push pull

                  jsr   EscribeUSB

                  ldaa  #CCONF

                  ldab  #CODIS                  desactivo CLKOUT

                  jsr   EscribeUSB

                  ldaa  #FAR

                  ldab  #AD_EN+0                Seteo direccion del disp = 0

                  jsr   EscribeUSB

                  ldaa  #EPC0                   EPC0 = 0 (endpoint 0)

                  clrb

                  jsr   EscribeUSB

                  ldaa  #NAKMSK

                  ldab  #NAK_O0                 eventos NAK 

                  jsr   EscribeUSB                  

                  ldaa  #TXMSK

                  ldab  #TXFIFO0+TXFIFO1        eventos TX 

                  jsr   EscribeUSB

                  ldaa  #RXMSK

                  ldab  #RXFIFO0+RXFIFO1        eventos RX

                  jsr   EscribeUSB

                  ldaa  #ALTMSK

                  ldab  #SD3+RESET_A            eventos alt

                  jsr   EscribeUSB

                  ldaa  #MAMSK                  eventos generales

                  ldab  #INTR_E+RX_EV+NAK+TX_EV+ALT   

                  jsr   EscribeUSB

                  jsr   FlushTX0                flush del TX0

                  jsr   EnableRX0               flush del RX0      

                  ldaa  #NFSR                   paso el nodo a operacional

                  ldab  #OPR_ST

                  jsr   EscribeUSB

                  ldaa  #MCNTRL                 

                  ldab  #VGE+INT_L_P+NAT        dispositivo attached

                  jsr   EscribeUSB

                  rts

******************************************************

* Rutina de escritura en USBN9603                    * 

*                                                    *

* Recibe en A la direccion y en B el dato a escribir *

******************************************************

EscribeUSB        pshx

                  ldx   #REGBASE                

                  bset  PORTD,X BIT5

                  bclr  PORTD,X BIT5            enciendo CS del 9603

                  anda  #$3F

                  oraa  #USBWRITE               agrego bit para escribir a la direccion

                  bsr   EnviaDatoUSB            envia la direccion

                  tba                           transfiero el dato a A

                  bsr   EnviaDatoUSB            envio el dato

                  bset  PORTD,X BIT5            desactivo CS del 9603

                  pulx

                  rts

****************************************************************

* Rutina de lectura en USBN9603                               * 

*                                                               *

* Recibe en A la direccion a leer y devuelve en A el dato leido *

*****************************************************************

LeeUSB            pshx

                  ldx   #REGBASE

                  bset  PORTD,X BIT5

                  bclr  PORTD,X BIT5            enciendo CS del 9603

                  anda  #$3F

                  oraa  #USBREAD                agrego bit para escribir a la direccion

                  bsr   EnviaDatoUSB            envia la direccion

                  clra

                  bsr   EnviaDatoUSB            envio un dato dummy

                  bset  PORTD,X BIT5            desactivo el cs

                  ldaa  SPDR,X                  leo el dato recibido

                  pulx

                  rts

********************************************

* RUTINA para enviar datos al 9603 por SPI *

* Recibe en A el dato a enviar             *

********************************************

EnviaDatoUSB      psha

                  ldaa  SPSR,X                  Flush del SPI

                  ldaa  SPDR,X                  Flush del SPI

                  pula

                  staa  SPDR,X                  guardo en SPI      

EsperaFlag        brclr SPSR,X BIT7 EsperaFlag  espero en flag

                  rts

***********************************************************************

* Rutina para setea un bit en un registro del 9603                    *

* Recibe en A la direccion y en B la mascara de bits correspondientes *

***********************************************************************

SeteaBitUSB       psha                          salvo A

                  stab  Aux                     salvo B (mascara) en Aux

                  bsr   LeeUSB

                  oraa  Aux

                  tab                           paso el dato a B

                  pula                          recupero A (direccion)

                  bsr   EscribeUSB

                  rts

***********************************************************************

* Rutina para borrar un bit en un registro del 9603                   *

* Recibe en A la direccion y en B la mascara de bits correspondientes *

***********************************************************************

BorraBitUSB       psha                          salvo A

                  comb                          complemento Mascara

                  stab  Aux                     salvo B (mascara) en Aux

                  bsr   LeeUSB

                  anda  Aux

                  tab                           paso el dato a B

                  pula                          recupero A (direccion)

                  bsr   EscribeUSB

                  rts

***************************

* Rutina de CLEAR_FEATURE *                                              

***************************

ClearFeature      ldx   #usb_buf                

                  ldaa  0,X                     leo byte 0 del buffer RX0

                  anda  #3                      (funcion a realizar)

                  cmpa  #2                      si es 2 , es ENDPOINT

                  bne   FinClrFeat

* ENDPOINT

                  ldaa  4,X                     leo byte 4 (numero de endpoint)

                  anda  #$0F                    

                  bne   No_End0                 A=0?

                  bclr  stalld BIT0             borro bit en variable stalld

                  ldaa  #EPC0                   enviar clrfeature al endp 0

                  bra   EnvClrFeat

No_End0           cmpa  #1

                  bne   No_End1

                  bclr  stalld BIT1             endpoint 1

                  ldaa  #EPC1

                  bra   EnvClrFeat

No_End1           cmpa  #2

                  bne   FinClrFeat

                  bclr  stalld BIT2             endpoint 2

                  ldaa  #EPC2

EnvClrFeat        ldab  #STALL                  envio el stall al endpoint correspondiente

                  jsr   BorraBitUSB

FinClrFeat        rts

*************************

* Rutina GET_DESCRIPTOR *

*************************

GetDescriptor     bset  status GETDESC          activo multipacket 

                  bset  status MLTIPKT

                  ldx   #usb_buf                leo buffer RX0

                  ldaa  3,X                     byte 3(tipo de descriptor)

                  staa  desc_typ

                  cmpa  #DEVICE                 DEVICE descriptor

                  bne   No_DescDev2

                  clr   desc_idx                borro index

                  ldaa  #DEV_LENGTH             cargo tamano

                  staa  desc_sze

                  bra   EnvDescript             salto a enviarlo

No_DescDev2       cmpa  #CONFIGURATION          CONFIGURATION descriptor

                  bne   No_DescConf2

                  clr   desc_idx                borro index

                  ldaa  #CFG_DESC_SIZE          cargo tamano

                  staa  desc_sze

                  bra   EnvDescript

No_DescConf2      cmpa  #XSTRING                STRING descriptor

                  bne   No_DescString2

                  ldab  usb_buf+2               cargo index

                  stab  desc_idx

                  ldx   #STRING_DESC

                  abx

                  ldaa  0,X

                  staa  desc_sze                cargo tamano

                  bra   EnvDescript

No_DescString2    clr   desc_idx                no existe descirptor

                  clr   desc_sze                tamano e index = 0

* Envio el descriptor pedido

EnvDescript       ldx   #usb_buf                

                  tst   7,X                     compruebo tamano requerido

                  bne   EnvioDatos

                  ldaa  6,X                                       

                  cmpa  desc_sze

                  bhs   EnvioDatos

                  staa  desc_sze

EnvioDatos        ldy   #8                      envio de a 8 bytes

SigoEnvDat        bsr   mlti_pkt                salto a enviarlos

                  dey

                  bne   SigoEnvDat

                  rts

************************************

* Rutina para enviar el descriptor *

************************************

mlti_pkt          ldaa  desc_sze                si tamano = 0 salgo

                  cmpa  #0

                  bhi   DescORep

                  rts

DescORep          ldaa  status                  

                  bita  #GETDESC

                  beq   DescNoSop

* Cargo descriptor en endpoint 0

                  ldaa  desc_typ                leo tipo de descriptor

                  cmpa  #DEVICE

                  bne   No_DescDev

                  ldx   #DEV_DESC               DEVICE

                  ldab  desc_idx

                  abx

                  ldaa  0,X                     leo byte a enviar

                  staa  pckt_dta

                  bra   Finmlti_pkt

No_DescDev        cmpa  #CONFIGURATION

                  bne   No_DescConf

                  ldx   #CFG_DESC               CONFIGURATION

                  ldab  desc_idx

                  abx

                  ldaa  0,X                     leo byte a enviar

                  staa  pckt_dta

                  bra   Finmlti_pkt

No_DescConf       cmpa  #XSTRING                STRING

                  bne   No_DescString

                  ldx   #STRING_DESC

                  ldab  desc_idx

                  abx

                  ldaa  0,X

                  staa  pckt_dta                leo byte a enviar

                  bra   Finmlti_pkt

No_DescString     clr   pckt_dta                no existe ese descriptor

                  bra   Finmlti_pkt

* Descriptor no soportado

DescNoSop         clr   pckt_dta

Finmlti_pkt       ldaa  #TXD0                   envio byte

                  ldab  pckt_dta

                  jsr   EscribeUSB

                  dec   desc_sze                    

                  inc   desc_idx                    

                  rts

*********************

* Rutina GET_STATUS *

*********************

GetStatus         ldx   #usb_buf

                  ldaa  0,X

                  anda  #$03

                  bne   No_StatDev              0 = DEVICE

                  bra   MismaDevInter

No_StatDev        cmpa  #1                      1 = INTERFACE

                  bne   No_StatInterf

* Si es DEVICE o INTERFACE hace esta *

MismaDevInter     ldaa  #TXD0

                  clrb                          para interface o device

                  jsr   EscribeUSB              transmito un 0

                  bra   FinGetStatus

No_StatInterf     cmpa  #2                      2 = ENDPOINT                

                  bne   No_StatEndp

                  ldaa  4,X                     leo numero de endpoint

                  anda  #$0F

                  cmpa  #2

                  bhi   FinGetStatus

                  bsr   EPSTATUS

                  bra   FinGetStatus

No_StatEndp       ldaa  #TXD0                   

                  clrb

                  jsr   EscribeUSB

FinGetStatus      ldaa  #TXD0

                  clrb

                  jsr   EscribeUSB

                  rts

EPSTATUS          inca

                  ldab  #BIT0

SigoRol           deca

                  beq   FinRol

                  lslb

                  bra   SigoRol

FinRol            stab  Aux                  guardo el bit a Activar

                  ldaa  stalld

                  bita  Aux

                  bne   SeteaBit

                  clrb

                  bra   EnviaBit

SeteaBit          ldab  #1

EnviaBit          ldaa  #TXD0

                  jsr   EscribeUSB

                  rts

****************************

* Rutina SET_CONFIGURATION *

****************************

SetConfig         ldx   #usb_buf

                  ldaa  2,X

                  staa  usb_cfg                 leo configuracion a activar y guardo

                  tsta                          si es 0 , desconfiguro USB

                  beq   DescConf

                  clr   dtapid                  borro variables de estado

                  clr   stalld

                  ldaa  #TXC1                   flush endp 1

                  ldab  #FLUSH

                  jsr   EscribeUSB

                  ldaa  #EPC1

                  ldab  #EP_EN+1                habilito endp 1

                  jsr   EscribeUSB

                  ldaa  #RXC1

                  ldab  #FLUSH

                  jsr   EscribeUSB

                  ldaa  #EPC2                   habilito endp 2

                  ldab  #EP_EN+2

                  jsr   EscribeUSB

                  ldaa  #RXC1

                  ldab  #RX_EN

                  jsr   EscribeUSB

                  rts

* desconfigura el dispositivo

DescConf          ldaa  #EPC1                   disable del EP1   

                  clrb

                  jsr   EscribeUSB

                  ldaa  #EPC2                   disable del EP2

                  clrb

                  jsr   EscribeUSB

                  rts

**********************

* Rutina SET_FEATURE *

**********************

SetFeature        ldx   #usb_buf

                  ldaa  0,X

                  anda  #$03

                  cmpa  #2

                  bne   FinSetFeat

* ENDPOINT

                  ldaa  4,X                     leo numero de endpoint

                  anda  #$0F

                  cmpa  #0

                  bne   No_End02

                  bset  stalld BIT0             endp 0 

                  bra   FinSetFeat

No_End02          cmpa  #1

                  bne   No_End12

                  bset  stalld BIT1             endp 1

                  ldaa  #EPC1                   activo stall

                  ldab  #STALL

                  jsr   SeteaBitUSB

                  bra   FinSetFeat

No_End12          cmpa  #2

                  bne   FinSetFeat

                  bset  stalld BIT2             endp 2

                  ldaa  #EPC2                   activo stall

                  ldab  #STALL

                  jsr   SeteaBitUSB

FinSetFeat        rts

********************

* Stall endpoint 0 *

********************

StallEndp0        ldaa  #EPC0

                  ldab  #STALL                   

                  jsr   SeteaBitUSB

                  rts

**************************************

* Rutina de recepcion del endpoint 0 *

**************************************

Rx_0              ldaa  #RXS0

                  jsr   LeeUSB                  leo status end0

* es setup packet? 

                  bita  #SETUP_R

                  bne   Setup

                  jmp   No_Setup

* Es Setup Packet

Setup             ldx   #usb_buf

CargoUsbBuf       ldaa  #RXD0                   paso el FIFO de endp 0 a buffer de recepcion

                  jsr   LeeUSB

                  staa  0,X

                  inx

                  cpx   #usb_buf+8

                  bne   CargoUsbBuf

                  ldaa  #RXC0                   flush del endp0

                  ldab  #FLUSH

                  jsr   EscribeUSB

                  jsr   FlushTX0

                  ldaa  #EPC0                  desactivo stall en endp0

                  ldab  #STALL

                  jsr   BorraBitUSB

                  ldx   #usb_buf

                  ldaa  0,X                    Decodifico Tipo de Request

                  anda  #$60

                  bne   NoSoport               A=0?

* Standard Request

                  ldaa  1,X

                  cmpa  #CLEAR_FEATURE

                  bne   NoClrFeat

                  jsr   ClearFeature

                  bra   ContRequest

NoClrFeat         cmpa  #GET_CONFIG

                  bne   NoGetConf

                  ldaa  #TXD0

                  ldab  usb_cfg

                  jsr   EscribeUSB

                  bra   ContRequest

NoGetConf         cmpa  #GET_DESCRIPTOR

                  bne   NoGetDesc

                  jsr   GetDescriptor

                  bra   ContRequest

NoGetDesc         cmpa  #GET_INTERFACE

                  bne   NoGetInterf

                  ldaa  #TXD0                   devuelvo interface = 0

                  clrb

                  jsr   EscribeUSB

                  bra   ContRequest

NoGetInterf       cmpa  #GET_STATUS

                  bne   NoGetStat

                  jsr   GetStatus

                  bra   ContRequest

NoGetStat         cmpa  #SET_ADDRESS

                  bne   NoSetAddr

                  ldaa  2,X                     leo direccion asignada

                  oraa  #AD_EN

                  staa  setaddr                 y la guardo en variable

                  bra   ContRequest

NoSetAddr         cmpa  #SET_CONFIG

                  bne   NoSetConf

                  jsr   SetConfig

                  bra   ContRequest

NoSetConf         cmpa  #SET_FEATURE

                  bne   NoSetFeat

                  jsr   SetFeature 

                  bra   ContRequest

NoSetFeat         cmpa  #SET_INTERFACE

                  bne   NoSoport

                  tst   2,X                     

                  bne   FinSetInterf

                  jsr   StallEndp0              stall endp0

FinSetInterf      bra   ContRequest

NoSoport          jsr   StallEndp0

ContRequest       ldaa  #TXC0

                  ldab  #TX_TOGL+TX_EN

                  jsr   EscribeUSB

                  bclr  dtapid TGL0PID           

                  rts

*****

* No es Setup , es OUT

No_Setup          ldaa  status

                  bita  #MLTIPKT

                  beq   NO_MLTPKT

                  jsr   ClrMultiPKT

                  jsr   FlushTX0

NO_MLTPKT         jsr   EnableRX0

                  rts

**************************************** 

* Rutina de transmision del endpoint 0 *

****************************************

Tx_0              ldaa  #TXS0

                  jsr   LeeUSB

                  staa  txstat                  leo status

                  bita  #TX_DONE                termino la transmision?

                  beq   TX_NoCompl              no ,salgo

* Fin de transmision

                  jsr   FlushTX0                flush de endp 0

                  ldaa  txstat                  hubo acknowledge?

                  bita  #ACK_STAT

                  beq   ACK_NoRec               no,salgo

                  ldaa  status                  bit del multipacket esta activo?

                  bita  #MLTIPKT

                  beq   NoMultiPckt

* Multi Packet activo , sigo enviando datos

                  ldy   #8                      envio 8 bytes mas

SigoTx0           jsr   mlti_pkt

                  dey

                  bne   SigoTx0

                  clrb                         elijo proximo PID(data0 -data1)

                  ldaa  dtapid

                  bita  #TGL0PID

                  beq   NoTX0PID

                  orab  #TX_TOGL

NoTX0PID          ldaa  #TXC0

                  orab  #TX_EN

                  jsr   EscribeUSB

                  ldaa  dtapid

                  eora  #TGL0PID

                  staa  dtapid

                  bra   TX_NoCompl              voy al final

* No es multi packet

NoMultiPckt       tst   setaddr                 compruebo variable de direccion del 

                  beq   Adress0                 disp USB , si no es 0 voy a setearla

                  ldaa  #FAR                    setea direccion asignada en reg. FAR

                  ldab  setaddr

                  jsr   EscribeUSB

                  clr   setaddr                 borro variable direccion

Adress0           jsr   EnableRX0               rehabilito endp0

                  bra   TX_NoCompl

ACK_NoRec         jsr   ClrMultiPKT             salgo de multipacket

                  jsr   EnableRX0               rehabilito endp0

TX_NoCompl        rts

*************

* ClrMulTiPkt

*

* Sale del modo multi packet

****************

ClrMultiPKT       bclr  status GETDESC

                  bclr  status GETRPRT

                  bclr  status MLTIPKT

                  rts

************

* Reinicia el RX0 (endpoint0)

************

EnableRX0         ldaa  #RXC0

                  ldab  #RX_EN

                  jsr   EscribeUSB

                  rts

*********

* FLUSH DEL TX0

********

FlushTX0          ldaa  #TXC0

                  ldab  #FLUSH

                  jsr   EscribeUSB

                  rts

**********************************

* Rutina para NAK del endpoint 0 *

**********************************

Onak0             ldaa  status

                  bita  #MLTIPKT

                  beq   FinOnak0

                  jsr   ClrMultiPKT

                  jsr   FlushTX0

                  jsr   EnableRX0

FinOnak0          rts

*****************************

* Rutina de los eventos ALT *

*****************************

UsbAlt            ldaa  #ALTEV

                  jsr   LeeUSB

                  bita  #RESET_A

                  beq   NoResetA

* Eventos de Reset

                  ldaa  #NFSR

                  ldab  #RST_ST

                  jsr   EscribeUSB              entra en estado reset

                  ldaa  #FAR

                  ldab  #AD_EN+0                  

                  jsr   EscribeUSB              adress default

                  ldaa  #EPC0

                  clrb

                  jsr   EscribeUSB              borro EPC0

                  jsr   FlushTX0                flush y disable TX0

                  jsr   EnableRX0               Reinicio RX0    

EventResume       ldaa  #ALTMSK

                  ldab  #SD3+RESET_A            seteo mascara normal          

                  jsr   EscribeUSB              adress default

                  ldaa  #NFSR

                  ldab  #OPR_ST

                  jsr   EscribeUSB              voy a operacion normal

                  bra   FinAltUsb

* Eventos de Resume

NoResetA          bita  #RESUME_A

                  beq   NoResumeA

                  bra   EventResume

NoResumeA         bita  #SD3

                  beq   FinAltUsb

* Evento suspend

                  ldaa  #ALTMSK

                  ldab  #RESUME_A+RESET_A       seteo mascara de modo suspend

                  jsr   EscribeUSB              adress default

                  ldaa  #NFSR

                  ldab  #SUS_ST

                  jsr   EscribeUSB              voy a modo suspend

FinAltUsb         rts

************************************************************

* Rutina de transmision de transmision FIFO 1 (endpoint 1) *

************************************************************

Tx_1              ldaa  #TXS1                   leo status del endp 1

                  jsr   LeeUSB

                  bita  #ACK_STAT               hubo ACKNOWLEDGE?

                  beq   FinTX1                  no, salgo

                  bita  #TX_DONE                termino la transmision?

                  beq   FinTX1                  no, salgo

                  ldaa  dtapid                  guardo proximo PID (data0 - data1)

                  eora  #TGL1PID

                  staa  dtapid

FinTX1            rts

************************************

* Rutina para transmitir los datos *

*                                  *

* Trasmito 4 bytes                 *

************************************

Transmite         ldaa  #TXD1                   cargo el estado del dispositivo

                  ldab  Estado                  0 = esperando sincronismo , 1=tomando taras , 2=pesando

                  jsr   EscribeUSB

                  ldaa  #TXD1                   cargo la medicion realizada

                  ldab  Medicion

                  jsr   EscribeUSB

                  ldaa  #TXD1                   cargo el sensor que ingreso

                  ldab  Sensor

                  jsr   EscribeUSB

                  ldaa  #TXD1                   cargo la salida abierta

                  ldab  Salida

                  jsr   EscribeUSB

* Busco el PID y enciendo Endpoint (elijo data0 o data1)

                  clrb

                  ldaa  dtapid

                  bita  #TGL1PID

                  beq   NoTX1PID

                  orab  #TX_TOGL

NoTX1PID          ldaa  #TXC1

                  orab  #TX_LAST+TX_EN

                  jsr   EscribeUSB

                  rts

***********************************************

* Rutina de recepcion del FIFO 1 (endpoint 2) *

***********************************************

Rx_1              ldaa  #RXS1                   leo registro de status de endp 2

                  jsr   LeeUSB

                  bita  #SETUP_R                es SETUP ? si , salgo

                  bne   FinRX1

                  bita  #RX_ERR                 hay error? si ,voy a leer buffer

                  beq   Rx1_OK

                  ldaa  #RXC1                   hubo error

                  ldab  #FLUSH                  flush del endp 2

                  jsr   EscribeUSB

                  bra   FinRX1

Rx1_OK            ldx   #BufferRx

CargoBufRx        ldaa  #RXD1                   leo el FIFO de endp 2            

                  jsr   LeeUSB                  y lo paso al buffer de recepcion

                  staa  0,X

                  inx

                  cpx   #BufferRx+16

                  bne   CargoBufRx

                  ldx   #BufferRx

                  ldaa  0,X                     leo byte 0 del buffer (comando)

                  cmpa  #1

                  bne   NoCmd1

* Comando 1 = Pesar

                  inc   Global                  activo los flags , cuando vuelva al 

                  inc   Estatico                principal va a pesar

                  bra   FinRX1

* Comando 2 = Actualizar tabla de salidas

NoCmd1            cmpa  #2                      

                  bne   NoCmd2

                  bsr   CopiaRutina             copio la rutina en RAM

                  inx                           apunto al primer dato

                  ldy   #TablaSal               paso los datos en buffer RX

LoopTabla         ldaa  0,X                     a la EEPROM (la rutina de

                  jsr   RutinaEnRam             grabacion se ejecuta en RAM)

                  inx

                  iny

                  cpx   #BufferRx+9

                  bne   LoopTabla

                  bra   FinRX1

* Comando 3 = Tomar taras otra vez

NoCmd2            cmpa  #3

                  bne   FinRX1

                  clr   Estado                  Vuelve a tomar taras(cuando vuelve)

FinRX1            ldaa  #RXC1                   rehabilito endp 2

                  ldab  #RX_EN

                  jsr   EscribeUSB

                  rts

*******************************************************************

* Rutina para grabar pasar de EEPROM a RAM la rutina de grabacion

* de la tabla de limites , ya que no puede hacerse desde EEPROM .

*******************************************************************

CopiaRutina       pshx

                  ldx   #ByteProg

                  ldy   #RutinaEnRam

Cpyloop           ldab  0,X

                  stab  0,Y

                  inx

                  iny

                  cpx   #Endprg+1

                  bne   Cpyloop

                  pulx

                  rts

***********************************                                    

* Rutina de Interrupcion del 9603 *

***********************************

UsbIsr            ldx   #REGBASE

                  ldaa  #MAEV

                  jsr   LeeUSB

                  bset  PORTA,X BIT6               Led USB ON

                  bita  #NAK

                  beq   No_NAK     

                  bra   EventNAK

No_NAK            bita  #RX_EV

                  beq   No_RX_EV   

                  bra   EventRX

No_RX_EV          bita  #TX_EV

                  beq   No_TX_EV   

                  bra   EventTX

No_TX_EV          bita  #ALT

                  beq   No_ALT

                  jsr   UsbAlt

No_ALT            bra   FinUsbIsr

** Eventos de recepcion

EventRX           ldaa  #RXEV

                  jsr   LeeUSB

                  bita  #RXFIFO0

                  beq   No_RXFIFO0   

                  jsr   Rx_0                    endpoint 0

                  bra   FinUsbIsr

No_RXFIFO0        bita  #RXFIFO1

                  beq   No_RXFIFO1

                  jsr   Rx_1                    endpoint 2

No_RXFIFO1        bra   FinUsbIsr

** Fin Eventos de recepcion

** Eventos de transmision

EventTX           ldaa  #TXEV

                  jsr   LeeUSB

                  bita  #TXFIFO0

                  beq   No_TXFIFO0   

                  jsr   Tx_0                    endpoint 0

                  bra   FinUsbIsr

No_TXFIFO0        bita  #TXFIFO1

                  beq   No_TXFIFO1

                  jsr   Tx_1                    FIFOTX 1 endpoint 1

No_TXFIFO1        bra   FinUsbIsr

** Fin Eventos de transmision

** Eventos NAK

EventNAK          ldaa  #NAKEV

                  jsr   LeeUSB

                  bita  #NAK_O0

                  beq   FinUsbIsr

                  jsr   Onak0                   endpoint 0

** Fin Eventos NAK

FinUsbIsr         bclr  PORTA,X BIT6            Led USB OFF

                  rti

***************************

* Interrupcion del sensor *

***************************

SensorIsr         ldx   #REGBASE

                  ldaa  #PLATILLO               guardo el tipo de sensor = platillo

                  staa  Sensor

                  ldaa  #$80                    cambio valor de Global

                  staa  Global

                  inc   Punt_taras              incremento puntero

                  brclr PORTA,X BIT1 NoIndice   el indice esta presente?

                  ldaa  Sensor                  lo agrego a Sensor

                  oraa  #INDICE

                  staa  Sensor

                  clr   Punt_taras              si esta el indice ,borro el puntero a taras

NoIndice          ldaa  #%00000001              borro flag de int

                  staa  TFLG1,X

                  rti

****************************************

* Rutina Pesar                         *   

*                                      *

* Realiza el promedio de 60 mediciones *

****************************************

Pesar             ldx   #REGBASE

                  ldy   #0

                  ldaa  #15

SigoMidiendo      ldab  #4                      Empiezo medicion

                  stab  ADCTL,X

LoopAD            brclr ADCTL,X BIT7 LoopAD     64 micro seg / 4 conversiones

                  ldab  ADR1,X

                  aby

                  ldab  ADR2,X

                  aby

                  ldab  ADR3,X

                  aby

                  ldab  ADR4,X

                  aby                           acumulo en Y

                  pshx                          delay 1 ms

                  ldx   #ms1

Delay_1ms         dex

                  bne   Delay_1ms

                  pulx

                  deca

                  tsta

                  bne   SigoMidiendo

                  xgdy                          divido por 60 

                  ldx   #60

                  idiv

                  xgdx

                  stab  Medicion

                  rts

*******************

* DATOS EN EEPROM *

*******************

****************

* DESCRIPTORES *

****************

DEV_DESC          db     DEV_LENGTH             largo del descriptor

                  db     DEVICE                 tipo DEVICE      

                  dw     $0001                  revision de la norma USB

                  db     0                      device class              

                  db     0                      device subclass           

                  db     0                      device protocol           

                  db     8                      max packet size           

                  dw     $700C                  vendor ID      

                  dw     $0000                  product ID     

                  dw     $0001                  revision ID    

                  db     0                      index of manuf. string    

                  db     4                      index of prod.  string    

                  db     0                      index of ser. # string    

                  db     1                      numero de configuraciones

CFG_DESC          db     CFG_LENGTH             largo del descrip

                  db     CONFIGURATION          CONFIGURATION descriptor  

                  dw     $2000                  largo total de los bytes returnados(32)     

                  db     1                      numero de interfaces      

                  db     1                      numero de esta configuracion

                  db     0                      index del string

                  db     $40                    attr.: self powered       

                  db     0                      max consumo (0 mA)        

InterfDesc        db     INT_LENGTH            largo del descrip

                  db     INTERFACE             INTERFACE descriptor      

                  db     0                     numero de interface 

                  db     0                     seteo alternativo

                  db     2                     # de endpoints

                  db     $FF                   interface class           

                  db     1                     interface subclass        

                  db     $FF                   interface protocol        

                  db     0                     index del intf. string     

EndPointDesc1     db     END_LENGTH            largo del descrip

                  db     ENDPOINT              ENDPOINT descriptor       

                  db     $81                   direccion (IN) Endpoint 1   

                  db     3                     atributos  (INTERRUPT)   

                  dw     $0800                 max packet size (8)      

                  db     $64                   intervalo (100 ms)             

EndPointDesc2     db     END_LENGTH            largo del descrip

                  db     ENDPOINT              ENDPOINT descriptor       

                  db     $02                   direccion (OUT) Endpoint 2

                  db     3                     atributos  (INTERRUPT)   

                  dw     $1000                 max packet size (16)      

                  db     $64                   intervalo (100 ms)             

CFG_DESC_SIZE     EQU    * - CFG_DESC          tamano del conf descriptor

* Descriptor string del producto

STRING_DESC       db     4                     array LANGID 

                  db     3                     (Ingles)

                  db     9

                  db     4

StringProd        db     24                    Tama¤o (24 bytes) 

                  db     3                     Tipo string 

                  db     'B'

                  db     0

                  db     'a'

                  db     0

                  db     'l'

                  db     0

                  db     'a'

                  db     0

                  db     'n'

                  db     0

                  db     'z'

                  db     0

                  db     'a'

                  db     0

                  db     ' '

                  db     0

                  db     'U'

                  db     0

                  db     'S'

                  db     0

                  db     'B'

                  db     0

**************************************************************************************

* Rutina de programacion EEPROM , recibe en A el byte a grabar y en Y la direccion

* !Ojo , se copia en RAM y se ejecuta desde ahi!

* Esta rutina es un dato mas *

**********************************

ByteProg          pshx

                  ldx   #REGBASE

                  ldab  #$16

                  stab  PPROG,X

                  stab  0,Y

                  ldab  #$17

                  stab  PPROG,X

                  bsr   dly10

                  clr   PPROG,X

                  ldab  #$02

                  stab  PPROG,X

                  staa  0,Y

                  ldab  #$03

                  stab  PPROG,X

                  bsr   dly10

                  clr   PPROG,X

                  pulx

                  rts

*******************************

dly10             pshx

                  ldx   #ms10

loop10            dex

                  bne   loop10

                  pulx

Endprg            rts

*******************************

********************

* Tabla de limites *

********************

TablaSal           RMB   8                      son 8 bytes para los limites

****************************

* Vectores de Interrupcion *

****************************

                  ORG   $FFEA                   Vector del input capture 3 

                  dw    SensorIsr               para sensor platillo

                  ORG   $FFF2                   Vector del pin IRQ para 

                  dw    UsbIsr                  controlador USB9603

                  ORG   $FFF8                   Vectores de Reset

                  dw    EEPROM                  Reset por codigo ilegal

                  dw    EEPROM                  Reset por COP

                  dw    EEPROM                  Reset por falla de clock

                  dw    EEPROM                  Reset normal

USB definitions file: usb.def

**********************************************************************

* Archivo de definiciones de registros del 9603                      *

**********************************************************************

MCNTRL      EQU       $00                 /*Main control register   */

CCONF       EQU       $01                 /*Clk. config. register   */

TCR         EQU       $02                 /*Xcvr config. register   */

RID         EQU       $03                 /*Rev. ID      register   */

FAR         EQU       $04                 /*Func address register   */

NFSR        EQU       $05                 /*Node func st register   */

MAEV        EQU       $06                 /*Main event   register   */

MAMSK       EQU       $07                 /*Main mask    register   */

ALTEV       EQU       $08                 /*Alt. event   register   */

ALTMSK      EQU       $09                 /*ALT  mask    register   */

TXEV        EQU       $0A                 /*TX   event   register   */

TXMSK       EQU       $0B                 /*TX   mask    register   */

RXEV        EQU       $0C                 /*RX   event   register   */

RXMSK       EQU       $0D                 /*RX   mask    register   */

NAKEV       EQU       $0E                 /*NAK  event   register   */

NAKMSK      EQU       $0F                 /*NAK  mask    register   */

FWEV        EQU       $10                 /*FIFO warning register   */

FWMSK       EQU       $11                 /*FIFO warning mask       */

FNH         EQU       $12                 /*Frame nbr hi register   */

FNL         EQU       $13                 /*Frame nbr lo register   */

DMACNTRL    EQU       $14                 /*DMA  control register   */

DMAEV       EQU       $15                 /*DMA event register      */

DMAMSK      EQU       $16                 /*DMA Mask register       */

MIR         EQU       $17                 /*mirror register         */

DMACNT      EQU       $18                 /*DMA Count register      */

DMAERR      EQU       $19                 /*DMA Error register      */

WKUP        EQU       $1B                 /*Wakeup register         */

EPC0        EQU       $20                 /*Endpoint0    register   */

TXD0        EQU       $21                 /*TX   data    register 0 */

TXS0        EQU       $22                 /*TX   status  register 0 */

TXC0        EQU       $23                 /*TX   command register 0 */

RXD0        EQU       $25                 /*RX   data    register 0 */

RXS0        EQU       $26                 /*RX   status  register 0 */

RXC0        EQU       $27                 /*RX   command register 0 */

EPC1        EQU       $28                 /*Endpoint1    register   */

TXD1        EQU       $29                 /*TX   data    register 1 */

TXS1        EQU       $2A                 /*TX   status  register 1 */

TXC1        EQU       $2B                 /*TX   command register 1 */

EPC2        EQU       $2C                 /*Endpoint2    register   */

RXD1        EQU       $2D                 /*RX   data    register 1 */

RXS1        EQU       $2E                 /*RX   status  register 1 */

RXC1        EQU       $2F                 /*RX   command register 1 */

EPC3        EQU       $30                 /*Endpoint3    register   */

TXD2        EQU       $31                 /*TX   data    register 2 */

TXS2        EQU       $32                 /*TX   status  register 2 */

TXC2        EQU       $33                 /*TX   command register 2 */

EPC4        EQU       $34                 /*Endpoint4    register   */

RXD2        EQU       $35                 /*RX   data    register 2 */

RXS2        EQU       $36                 /*RX   status  register 2 */

RXC2        EQU       $37                 /*RX   command register 2 */

EPC5        EQU       $38                 /*Endpoint5    register   */

TXD3        EQU       $39                 /*TX   data    register 3 */

TXS3        EQU       $3A                 /*TX   status  register 3 */

TXC3        EQU       $3B                 /*TX   command register 3 */

EPC6        EQU       $3C                 /*Endpoint6    register   */

RXD3        EQU       $3D                 /*RX   data    register 3 */

RXS3        EQU       $3E                 /*RX   status  register 3 */

RXC3        EQU       $3F                 /*RX   command register 3 */

* MCNTRL bits ********************************************************/

SRST        EQU       $01                 /*software reset          */

DBG         EQU       $02                 /*debug mode              */

VGE         EQU       $04                 /*voltage regulator enable*/

NAT         EQU       $08                 /*node attached           */

INT_DIS     EQU       $00                 /*interrupts disabled     */

INT_L_O     EQU       $40                 /*act lo ints, open drain */

INT_H_P     EQU       $80                 /*act hi ints, push pull  */

INT_L_P     EQU       $C0                 /*act lo ints, push pull  */

* CCONF  bits ********************************************************/

CODIS       EQU       $80                 /*disable clock output    */

* FAR    bits ********************************************************/

AD_EN       EQU       $80                 /*address enable          */

* EPCX   bits ********************************************************/

DEF         EQU       $40                 /*force def. adr (0 only) */

STALL       EQU       $80                 /*force stall handshakes  */

ISO         EQU       $20                 /*set for isochr. (1-3)   */

EP_EN       EQU       $10                 /*enables endpt.  (1-3)   */

* NFSR   bits ********************************************************/

RST_ST      EQU       $00                 /*reset       state       */

RSM_ST      EQU       $01                 /*resume      state       */

OPR_ST      EQU       $02                 /*operational state       */

SUS_ST      EQU       $03                 /*suspend     state       */

* MAEV, MAMSK bits ***************************************************/

WARN        EQU       $01                 /*warning bit has been set*/

ALT         EQU       $02                 /*alternate event         */

TX_EV       EQU       $04                 /*transmit event          */

FRAME       EQU       $08                 /*SOF packet received     */

NAK         EQU       $10                 /*NAK event               */

ULD         EQU       $20                 /*unlock locked detected  */

RX_EV       EQU       $40                 /*receive event           */

INTR_E      EQU       $80                 /*master interrupt enable */

* ALTEV, ALTMSK bits *************************************************/

EOP         EQU       $08                 /*end of packet           */

SD3         EQU       $10                 /*3 ms suspend            */

SD5         EQU       $20                 /*5 ms suspend            */

RESET_A     EQU       $40                 /*reset  detected         */

RESUME_A    EQU       $80                 /*resume detected         */

* TXEV, TXMSK bits ***************************************************/

TXFIFO0     EQU       $01                 /*TX_DONE, FIFO 0         */

TXFIFO1     EQU       $02                 /*TX_DONE, FIFO 1         */

TXFIFO2     EQU       $04                 /*TX_DONE, FIFO 2         */

TXFIFO3     EQU       $08                 /*TX_DONE, FIFO 3         */

TXUDRN0     EQU       $10                 /*TX_URUN, FIFO 0         */

TXUDRN1     EQU       $20                 /*TX_URUN, FIFO 1         */

TXUDRN2     EQU       $40                 /*TX_URUN, FIFO 2         */

TXUDRN3     EQU       $80                 /*TX_URUN, FIFO 3         */

* RXEV, RXMSK bits ***************************************************/

RXFIFO0     EQU       $01                 /*RX_DONE, FIFO 0         */

RXFIFO1     EQU       $02                 /*RX_DONE, FIFO 1         */

RXFIFO2     EQU       $04                 /*RX_DONE, FIFO 2         */

RXFIFO3     EQU       $08                 /*RX_DONE, FIFO 3         */

RXOVRN0     EQU       $10                 /*RX_OVRN, FIFO 0         */

RXOVRN1     EQU       $20                 /*RX_OVRN, FIFO 1         */

RXOVRN2     EQU       $40                 /*RX_OVRN, FIFO 2         */

RXOVRN3     EQU       $80                 /*RX_OVRN, FIFO 3         */

* NAKEV, NAKMSK bits *************************************************/

NAK_I0      EQU       $01                 /*IN  NAK, FIFO 0         */

NAK_I1      EQU       $02                 /*IN  NAK, FIFO 1         */

NAK_I2      EQU       $04                 /*IN  NAK, FIFO 2         */

NAK_I3      EQU       $08                 /*IN  NAK, FIFO 3         */

NAK_O0      EQU       $10                 /*OUT NAK, FIFO 0         */

NAK_O1      EQU       $20                 /*OUT NAK, FIFO 1         */

NAK_O2      EQU       $40                 /*OUT NAK, FIFO 2         */

NAK_O3      EQU       $80                 /*OUT NAK, FIFO 3         */

* TXCx   bits ********************************************************/

TX_EN       EQU       $01                 /*transmit enable         */

TX_LAST     EQU       $02                 /*last data in FIFO       */

TX_TOGL     EQU       $04                 /*specifies PID used      */

FLUSH       EQU       $08                 /*flushes all FIFO data   */

IGN_IN      EQU       $10                 /*ignore in  tokens       */

* TXS0   bits ********************************************************/

TX_DONE     EQU       $20                 /*transmit done           */

ACK_STAT    EQU       $40                 /*ack status of xmission  */

* RXC0   bits ********************************************************/

RX_EN       EQU       $01                 /*receive  enable         */

IGN_OUT     EQU       $02                 /*ignore out tokens       */

IGN_SETUP   EQU       $04                 /*ignore setup tokens     */

* RXS0   bits ********************************************************/

RX_LAST     EQU       $10                 /*indicates RCOUNT valid  */

RX_TOGL     EQU       $20                 /*last pkt was DATA1 PID  */

SETUP_R     EQU       $40                 /*setup packet received   */

RX_ERR      EQU       $80                 /*last packet had an error*/

* WKUP   bits ********************************************************/

PNDUSB      EQU       $01                 /* Pending USB WakeUp    */

PNDUC       EQU       $02                 /* Pending uC WakeUp      */

ENUSB       EQU       $04                 /* Enable USB             */

ENUC        EQU       $08                 /* Enable Microcontroller */

WKMODE      EQU       $20                 /* Wake Up Mode           */

HOS         EQU       $40                 /* Halt On Suspend        */

FHT         EQU       $80                 /* Force Halt             */

USBREAD     EQU       $00                 /*reads data at spec. addr*/

USBWRITE    EQU       $80                 /*write selected register */

USBBURST    EQU       $C0                 /*burst write             */

********************

* Definiciones USB *

********************

USB_DEFAULT             EQU   $00              /* No descriptor read*/

USB_DESCRIPTOR_READ     EQU   $01    /* Descriptor read, Addr not assigned*/

USB_ADDRESS_ASSIGNED    EQU   $02    /* Descriptor Read, Addr assigned*/

USB_CONFIGURED          EQU   $03

*GLOBAL STATUS VALUES*/

STD_COMMAND             EQU   $00

SETUP_COMMAND_PHASE     EQU   $40

FUNCTION_ERROR          EQU   $7F    /* Used when we are stalling the function EP0 */

HUB_ERROR               EQU   $FF    /* Used when we are stalling the HUB EP0 */

*1.0 Request Values*/

GET_STATUS              EQU   $00

CLEAR_FEATURE           EQU   $01

SET_FEATURE             EQU   $03

SET_ADDRESS             EQU   $05

GET_DESCRIPTOR          EQU   $06

SET_DESCRIPTOR          EQU   $07

GET_CONFIG              EQU   $08

SET_CONFIG              EQU   $09

GET_INTERFACE           EQU   $0A

SET_INTERFACE           EQU   $0B

SYNCH_FRAME             EQU   $0C

*HID Request Values*/

GET_REPORT              EQU   $01

GET_IDLE                EQU   $02

GET_PROTOCOL            EQU   $03

SET_REPORT              EQU   $09

SET_IDLE                EQU   $0A

SET_PROTOCOL            EQU   $0B

* Descriptor Types*/

DEVICE                  EQU   $01

CONFIGURATION           EQU   $02

XSTRING                 EQU   $03

INTERFACE               EQU   $04

ENDPOINT                EQU   $05

HID                     EQU   $21

HIDREPORT               EQU   $22

HIDPHYSICAL             EQU   $23

*Lengths of various descriptor segments*/

DEV_LENGTH              EQU   18      /*length of device desc.  */

CFG_LENGTH              EQU   9       /*length of cfg. desc. seg*/

INT_LENGTH              EQU   9       /*length of int. desc. seg*/

HID_LENGTH              EQU   9       /*length of HID  desc. seg*/

END_LENGTH              EQU   7       /*length of end. desc. seg*/

*Class codes*/

HIDCLASS                EQU   $03

NOSUBCLASS              EQU   $00

BOOTSUBCLASS            EQU   $01

VENDORSPEC              EQU   $FF

*Recipient Selectors/Masks*/

RECIPIENT_MASK          EQU   $1F

DEVICE_RECIPIENT        EQU   $00

INTERFACE_RECIPIENT     EQU   $01

ENDPOINT_RECIPIENT      EQU   $02

OTHER_RECIPIENT         EQU   $03

*Feature Selectors*/

DEVICE_REMOTE_WAKEUP    EQU   $01

ENDPOINT_STALL          EQU   $00

* Definiciones de Bits

BIT0                    EQU   $01

BIT1                    EQU   $02

BIT2                    EQU   $04

BIT3                    EQU   $08

BIT4                    EQU   $10

BIT5                    EQU   $20

BIT6                    EQU   $40

BIT7                    EQU   $80

* Definiciones de bits para variable status  *********/

RPTBUSY                 EQU   BIT1        *set when report  changes*/

RPTCHNG                 EQU   BIT2        *set for HID data changes*/

DEBUG                   EQU   BIT3        *set when host listening */

MLTIPKT                 EQU   BIT4        *set for multi-packet ops*/

GETDESC                 EQU   BIT5        *set for get_descr. req. */

GETRPRT                 EQU   BIT6        *set for get_report req. */

USB_CMD                 EQU   BIT7        *set when doing usb cmd  */

*                                         *sequence is underway    */

* Definiciones de bits para variable dtapid  *********/

TGL0PID                 EQU   BIT0        *tracks NEXT data PID    */

TGL1PID                 EQU   BIT1        *tracks NEXT data PID    */

TGL2PID                 EQU   BIT2        *tracks NEXT data PID    */

TGL3PID                 EQU   BIT3        *tracks NEXT data PID    */

*******************

* Mapa de memoria

RAM               EQU         $0000

FIN_RAM           EQU         $00FF

REGBASE           EQU         $1000

EEPROM            EQU         $F800

HC11 definitions file: hc11e2.def

*************************

* Registros del HC11E2/9*

*************************

PORTA        EQU      $0

PIOC         EQU      $2

PORTC        EQU      $3

PORTB        EQU      $4

PORTCL       EQU      $5

DDRC         EQU      $7

PORTD        EQU      $8

DDRD         EQU      $9

PORTE        EQU      $A

CFORC        EQU      $B

OC1M         EQU      $C

OC1D         EQU      $D

TCNT         EQU      $E

TIC1         EQU      $10

TIC2         EQU      $12

TIC3         EQU      $14

TOC1         EQU      $16

TOC2         EQU      $18

TOC3         EQU      $1A

TOC4         EQU      $1C

TI4O5        EQU      $1E

TCTL1        EQU      $20

TCTL2        EQU      $21

TMSK1        EQU      $22

TFLG1        EQU      $23

TMSK2        EQU      $24

TFLG2        EQU      $25

PACTL        EQU      $26

PACTN        EQU      $27

SPCR         EQU      $28

SPSR         EQU      $29

SPDR         EQU      $2A

BAUD         EQU      $2B

SCCR1        EQU      $2C

SCCR2        EQU      $2D

SCSR         EQU      $2E

SCDR         EQU      $2F

ADCTL        EQU      $30

ADR1         EQU      $31

ADR2         EQU      $32

ADR3         EQU      $33

ADR4         EQU      $34

BPROT        EQU      $35

EPROG        EQU      $36

OPTION       EQU      $39

COPRST       EQU      $3A 

PPROG        EQU      $3B

HPRIO        EQU      $3C

INIT         EQU      $3D

CONFIG       EQU      $3F
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