Software explanation for CCTV Switcher

The source program is written in Assembly language and compiled with MPASM Tool suite. It starts from the main_start routine after resetting the processor. In the main_start routine, the program first initialises the LCD to transfer the relevant data in four-bit mode to the LCD. Then, it initialises the RC5 initialisation routine to make the processor ready to receive and decode the RC5 data, if any, at its RB0 interrupt pin for further processing. Thereafter, configure Port-C as outputs and clear bit 1 of temporary registers ‘auto’ and ‘edit.’ Another register named 'camera' stores details of the selected camera temporarily. In the main_start routine, we have cleared all the bits of this register initially by giving the command ‘CLRF CAMERA,’ and the program control then jumps to a routine called 'Page_1.’

Page_1. In the page_1 routine, initially the processor resets the LCD to make the screen completely blank, and then display ‘Electronics For You’ text on a specified address of the LCD. Thereafter, the DelayT routine is called six times with each routine giving a delay of one second. At the end of 6-second delay, the processor again resets the LCD and displays ‘6-Camera CCTV Switcher’ text on the LCD. The program now sets RC3 bit to switch on the standby LED and return to main. Now the controller waits to receive the RC5 command from the remote at its interrupt pin RB0.

When you press any key on the remote, the RC5 routine decodes the code and stores the hex value of the command received from the remote in a temporary register named ‘passdummy’ assigned for this purpose. A routine called ‘functional_code’ is written to check the hex value in ‘passdummy’ register. If the value is meant for your application, the routine forces the processor to go to that application routine. On pressing the power key on the remote, the 'unctional_code' routine transfers control to the pwr_std_by routine.

Pwr_std_by. As discussed earlier, Port-C pin RC3 goes high when the switcher is ‘off.’ In standby mode, pin RC3 goes low when the switcher is ‘on’ (LED ‘off’). Here, in this routine, the controller initially checks whether RC3 bit is high or low using the instruction ‘BTFSS  PORTC,3.’ If the bit is high or set the processor jumps to page_2, and if it is low the processor jumps to page_1. 

page_2. In this routine, again a reset routine is called to erase the previous page on the LCD and print the character as per page-3 shown in the LCD screenshot described earlier. After printing on the LCD, RC3 bit becomes low and the processor jumps to the cam_1 routine.   

cam_1. The cam_1 routine is written to select and switch on camera-1, and display the necessary character on the LCD. In this routine, first the C_1_a routine is called. Routine C_1_a prints the number ‘01’ just after the word ‘camera:’, stores the same decimal value in a temporary register named ‘camera’ through another routine called ‘ex_2_a,’ and makes RC7 high to switch on the camera connected at SK1. After that, the cdl_x_1 routine prints the decimal value stored in register cam_del_1 (a default value of 005 second is stored in the main_start routine) just before the letter ‘sec:’ on the LCD. Now the processor waits for the next command from the remote.

For other cameras, the routines are written in the same manner as above. The corresponding camera delay time registers are cam_del_2, cam_del_3,..., cam_del_6.

As discussed earlier, in ‘manual’ mode, you can select any camera by pressing number keys 1 through 6. If you press any invalid key, the controller jumps to routine RC5_timer_reset to reset the RC5 timer to sense the next command from the remote. 

Here if you press any of number keys 1 through 6, the processor jumps to routine num_entry_1. 

num_entry_1. This routine initially tests whether bit 1 of register r18 is low or not. If the bit is low, the instruction jumps to routine num_entry_1_y. This routine initially checks the mode in which the switcher is operating by testing bit 1 of the register named ‘auto.’ When the switcher is in auto mode, this bit is set to make the number keys and time set keys inoperative. When the routine finds that this bit is cleared, the controller jumps to routine num_entry_1_x. If this bit is set, the controller jumps to routine RC5_timer_reset to sense the next command from the remote.

num_entry_1_x. In this routine, the controller checks whether the switcher is in standby mode or ‘on’ by checking RC3 bit. When RC3 is low or cleared, the instruction jumps to routine num_x. If the instruction finds that bit-3 of Port C is set or high, the controller goes back to RC5_timer_reset without allowing processing of the hex value of the number key.

num_x. Here the first instruction moves (copies) the hex value of the pressed number key to another register named ones_1. After that, the routine checks the hex value stored in the register. If the hex value is ‘01,’ the instruction jumps to routine cam_1, for hex value ‘02’ the instruction jumps to routine cam_2, for hex value ‘03’ the instruction jumps to cam_3 and so on. All the routines (cam_1 through cam_6) are more or less similar.  Refer to description of cam_1 routine given earlier.

Now let us discuss camera selection by pressing camera up/down keys from the remote. If you go back to routine ‘functional codes are here,’ you’ll see two instructions: selfcheck passdummy, 20h and selfcheck passdummy, 21h. Both the instructions respond when any of camera up and camera dn keys is pressed on the remote. When camera up key is pressed, the program control jumps to routine cam_up.

cam_up. This routine initially checks whether bit-3 of Port C is set (high) or not. If it is set, the routine goes back to RC5_timer_reset. If bit 3 of Port C is cleared (low), it means the switcher is ‘on’ and the program control jumps to routine cam_up_2.

cam_up_2. Before selecting the cameras with this key, it checks whether bit-1 of register ‘auto’ is set or not. (The controller makes this bit high when the switcher runs in auto mode, and low in manual mode.) If this bit is set or high, the controller goes back to routine RC5_timer_reset and doesn’t allow camera selection. But if this bit is low or cleared, it means the switcher is in manual mode and the program control allows camera selection with this key. The program control now jumps to routine camera_up_3.

cam_up_3. As mentioned earlier, when you select any camera, the corresponding routine stores that camera number to a register named ‘camera’. So this routine checks the hex value stored in that register. If the value is 01h, the routine jumps to select camera-2. If the value is 02h, it jumps to routine camera-3. If the value is 06h, it selects camera-1. Thus this routine selects the cameras upwards.

When camera dn key is pressed, the instruction jumps to routine cam_dn.  

cam_dn. This routine initially checks whether bit-3 of Port C is set (high) or not. If it is set, the routine goes to RC5_timer_reset. If bit 3 of Port C is cleared (low), it means the switcher is ‘on’ and the program control jumps to routine cam_dn_2.

cam_dn_2. Before selecting the cameras with this key, it checks whether bit-1 of register ‘auto’ is set or not. If this bit is set (high), the controller goes back to routine RC5_timer_reset and does not allow the switcher to select the cameras. But if this bit is low or cleared, it means the switcher is in manual mode and the controller allows the switcher to select cameras with this key and jumps to routine camera_dn_3.

cam_dn_3. This routine checks the hex value stored in the register named ‘camera.’ If the value is 01h the routine jumps and selects camera-6, if the value is 02h it jumps to routine camera-1 and if the value is 06h it selects camera-5. Thus this routine selects cameras downwards.

Next, let us discuss how the time edit routine works. It is already mentioned in the remote commander function that before changing the time value for each camera to be run in auto mode, you have to enter Edit mode first. Immediately after pressing the edit (TV/AV) key from the remote, the program control jump to routine edit_mode.

edit_mode. In this routine, the first instruction tests bit RC3 to check whether the switcher is on or not. If RC3 is cleared, the controller jumps to routine edit_2.

edit_2. This routine checks whether bit-1 of register ‘edit’ is set or cleared. If the bit is cleared, the instruction jumps to routine edit_1 to enter edit mode. If this bit is set, it means you are already in the edit mode and hence the instruction goes back to pae_2, exiting from the edit mode. This operation makes the edit key behave as a toggle function.

edit_1. This routine first prints ‘edit’ on the LCD in place of ‘manual’ to display the mode of operation and then jumps to camera-1 routine (cam_1) to allow the user to set or change the time of camera-1 first. If desired otherwise, you can change the camera number as per your choice. Now you can change the time by pressing the time-up or time-down key.

Once you press the time-up key (volume-up key on the remote), the control jumps to another routine ‘time_up’

time_up. time-up key responds only when you are in edit mode. So the routine first checks whether you are in edit mode or not, by checking bit-1 of the register named ‘edit’. If this bit is set, the controller jumps to routine time_up_2 and allow you to increment the time.

When you press time-dn key (volume-up key on remote), the instruction jumps to another routine ‘time_dn’

time_dn. time-dn key too responds only when you are in edit mode. So the routine first checks whether you are in edit mode or not by checking bit-1 of the register named ‘edit.’ If bit-1 is set, the controller jumps to routine time_dn_2 and allows you to decrement the time.

time_up_2. This routine first of all checks which camera is selected by checking the value entered in ‘camera’ register. If the camera value is ‘01’ the instruction jumps to routine cdl_1_x, if the value is ‘02’ the instruction jumps to routine cdl_2_x and so on. These routines allow the user to increment the decimal value of register cam_del_x by one and display it on the LCD.

time_dn_2. This routine first checks which camera is selected by checking the value entered in ‘camera’ register. If the camera value is ‘01’ the instruction jumps to routine cdl_1_y, if the value is ‘02’ the instruction jumps to routine cdl_2_y and so on. These routines allow the user to decrement the decimal value of register cam_del_x by one and display it on the LCD.

Auto_mode. You can select auto mode by pressing Auto key from the remote. Once you press this key, the instruction ‘selfcheck passdummy, 0dh’ responds and the program control immediately jumps to routine auto_mode.

Before selecting the cameras automatically, the instruction checks whether the switcher is on or not by checking bit-3 of Port C. The instruction used to do this job is ‘btfss portc, 3’.  If the bit is cleared, the program control jumps to routine ‘auto_z’. If the bit is set, the routine goes back to RC5_timer_reset and doesn’t allow entry into auto mode.

auto_z. This routine initially checks bit-1 of the register named ‘auto’ by using instruction ‘btfss auto, 1’. If this bit is set, it means you are already in this mode and the program control goes back to the manual mode by jumping to routine ‘page_2’. If this bit is cleared, the instruction jumps to routine ‘auto_2’ and allows the controller to select the cameras automatically one by one.

auto_2. Now you have entered the auto mode. The routine first prints ‘auto’ in place of ‘manual’ on the LCD and sets bit-1 of register ‘auto,’ selecting the cameras one by one at the interval of delay routine ‘delay_t’ through routines ‘cam_dl_1,’ ‘cam_dl_2,’ etc.

