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1 Introduction

The SSP3 is a photometer for use in astronomy applications. It has an integral digital display to indicate a count
which is proportional to the incident light. The SSP3 uses a V-to-F type of ADC. The frequency output from the
SSP3 is a measure of the incident light. Higher the incident light, higher the frequency. The SSP3 measures the
frequency of the v-to-f ADC for either 1s or 10s as selected from a front panel switch and displays the count on it’s
intergal digital display.

We have built a PC interface for the SSP3 to automate data recoring process. Figure 1 illustrates the idea. The
interface can be programmed to count the number of pulses for a desired period just like the SSP3; 0.1s, 1. and 10s.
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Figure 1: Block diagram of the computer assisted data acquisition system for the SSP3 photometer.

Figure 2 illustrates the circuit schematic of the PC interface. The interface connects to the PC serial port. The
communication rate is 9600 bps, 8 data bits, 1 stop bit and no parity. The heart of the circuit is the AT9052313 AVR,
RISC controller. The controller operates at 4.000 MHz crystal clock. The controller counts the pulses on it’s PB2
input pin and after the end of the counting period (which is 0.1s, 1s or 10s, as selected by the user) the accumulated
count is sent to the PC on the serial line as four hex numbers (followed by ASCII for linefeed (LF) and carriage
return (CR)), i.e. 16 bits. This continues until the user resets the system again.

At power on, the interface sends a message on the serial line ot the PC which is illustrates in figure 3. The user
is prompted to select a counting period by pressing 0, 1 or 2 on the PC keyboard. Pressing a 0, selects 0.1s conting
period, pressing a 1 selects 1s counting period and pressing 2 selects 10s countin period. Pressing any other key also
selects 10s counting period. The figure 3 also illustrates the data being sent by the interface to the PC. A popular
terminal emulator program (VTERM under DOS prompt) is being used to communicate with the interface. Similar
programs under windows such as HyperTerminal can also be used. The data being sent by the interface can be piped
to a text file for later analysis or plotting. Windows based Microsoft Accel or Linux/Unix based Gnuplot can be used
to plot te data.

2 Interface Software

;ssp3code.asm
;12th April 2000
;Clock Frequency 4.000 MHz

;Synopsis
;A PC interface for te SSP3 photometer.
;Interface connects to PC serial port
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Figure 2: Circuit schematic for the SSP3 interface.

.1,

1 or 10 s

;depending upon the choice made by the user.
;Sends the accumulated count back to the PC

;as 4 hex numbers followed by CR, LF

.include "2313def.inc"

.def save_state=ril
; .def temp=ri6

; .def templ=ri?

; .def low_del=ri8
; .def hi_del=r19

; .def data_reg=r20
.def rreg=r29

.def
.def
.def
.def
.def
.def
.def

start_t=r2
stop_t=r3

exor=rb

clk_div = r8
.def
.def
.def
.def
.def
.def
.def

temp=r16
temp2=r18
templ=ri9
low_del=r17
high_del=r22
count=r20
data=r21

timer_reload=r4

max_count_low=r6
max_count_hi=r7



.def

.def
.def
.def

.def
.def

.equ
.equ
.equ
.equ
.equ
.equ

.equ
.equ
.equ

.equ
.equ
.equ

.equ
.equ
.equ

mode=r23

count_low=r24
count_med=r25
count_hi=r26

int_low=r27
int_hi=r28

half_step= 23
full_step= 46

stop_timer= 0
start_timer= 2
ex_mark =
and_mark =
sampO_low= 1la
sampO_hi= 6
sampO_clk= 1
sampl_low= 09
sampl_hi= 3d
sampl_clk= 1
samp2_low= 4b

samp2_hi= 4c
samp2_clk= 2

Figure 3: PC user menu for the SSP3 interface.

hese are software counter registers

;constants for comparing timeout



.equ baud9600 = 25

.cseg
.org 0

r mp R S
.org 6

r mp imerO_int
1di

out

RS temp, low RAM N

SPL, temp

cbi
SBI

ACSR, ACI
ACSR, AC

1di
out

temp, 0b00000000
RB, temp

1di
out

temp, 0b00000100
P R B, temp

1di
mov
1di
out

temp, 04

exor, temp

temp, stop_timer
CCRO, temp

CN O, temp
stop_t, temp

out
mov

1di temp, start_timer

mov start_t, temp

rcall init_uart

;Main Part of the Program

rcall tx_msg

main_loop

rcall get_samp_num

go_on rcall collect_data
rcall print_data
r mp go_on

;Function _SAMP_N M

get_samp_num
rcall rxcomp
subi rreg,
cpi rreg, O
brne sampil
1di
mov
1di
mov
1di

30

max_count_low,
temp, sampO_hi

;Reset Handle

;Init the Stack Pointer

;disable analog comp interrupt

;disable analog comparator
;to save power

;configure P R B
;all inputs

;pull up enabled on PB2

)

;stop the timer

;register to start the timer
;with C 8 as the clock source

temp, sampO_low

temp

max_count_hi, temp
temp, sampO_clk



mov clk_div, temp
1di temp, 30

add rreg, temp
rcall transmit
ret

sampl cpi rreg, 1
brne samp2
1di temp, sampl_low
mov max_count_low, temp
1di temp, sampl_hi
mov max_count_hi, temp
1di temp, sampl_clk
mov clk_div, temp
1di temp, 30
add rreg, temp
rcall transmit

ret

samp2 1di temp, samp2_low
mov max_count_low, temp
1di temp, samp2_hi
mov max_count_hi, temp
1di temp, samp2_clk
mov clk_div, temp
1di temp, 30
add rreg, temp
rcall transmit
ret

;Function Collect_data
collect_data
1di count_low, O
1di count_med, O
1di count_hi, O
1di int_low, O
1di int_hi, O
1di data, O
out CCRO, clk_div
1di temp, O
out CN O, temp

1di temp, 2 ;enable timer0 interrupt
out IMS , temp

sei ;enable global interrupts

check_datal
cpi data, O
brne collect_done
in temp, PINB
andi temp, 4
cpi temp, 4
brne check_datal
check_data0
cpi data, O



brne collect_done
in temp, PINB
andi temp, 4

cpi temp, 4

breq check_data0

inc count_low

cpi count_low, 0O

breq inc_med

r mp check_datal
inc_med inc count_med

cpi count_med, 0

breq inc_hi

r mp check_datal
inc_hi inc count_hi

r mp check_datal

collect_done
cli

ret

H
;Function Print_data

3

print_data
mov temp, count_med
andi temp, f£O
1sr temp
1sr temp
1sr temp
1sr temp
1di data, 30
add temp, data
cpi temp, 3a
brge gti
subi temp, 7
gtl 1di data, 7
add temp, data
mov data, temp
mov rreg, data
rcall transmit
mov temp, count_med
andi temp, Of
1di data, 30
add temp, data
cpi temp, 3a
brge gt2
subi temp, 7
gt2 1di data, 7

add temp, data

mov data, temp

mov rreg, data
rcall transmit

mov temp, count_low
andi temp, f£0

1sr temp

1sr temp

1sr temp



gt3

gtd

init_uart
1di
out
1di
out
ret

H

;Function

1sr temp

1di data, 30
add temp, data
cpi temp, 3a
brge gt3

subi temp, 7
1di data, 7
add temp, data
mov data, temp
mov rreg, data
rcall transmit

mov temp, count_low

andi temp, Of
1di data, 30
add temp, data
cpi temp, 3a
brge gt4

subi temp, 7
1di data, 7
add temp, data
mov data, temp
mov rreg, data
rcall transmit

1di rreg, 0d
rcall transmit
1di rreg, Oa
rcall transmit

ret

rreg, baud9600
BRR,rreg

;setting baud rate

rreg, 18 ;initialising AR control register

CR, rreg

_MS

; ransmits the opening message to the PC terminal

)

tx_msg

more_msg

chk_and

1di L, low msgl 2
1di H, high msgl 2

1pm
adiw L, 1
mov temp, r0

cpi temp, ex_mark

brne chk_and

1di rreg, O0d
rcall transmit
1di rreg, Oa
rcall transmit
T mp more_msg

cpi temp, and_mark

breq go_back
mov rreg, temp



rcall transmit
T mp more_msg

go_back ret

transmit
sbis SR, R ;pPoll to check end of transmission
r mp transmit
out R, rreg

ret
rxcomp sbis SR,R C ;poll to check if char received
T mp rxcomp
in rreg, R ;put received data in rreg
ret

H
;ISR imerO_Int
H
imerQ_int
in save_state, SR
inc int_low
cpi int_low, O
breq inc_hi_now
r mp dont_inc
inc_hi_now
inc int_hi
dont_inc cp int_low, max_count_low
brne noteql
cp int_hi, max_count_hi
brne noteql
1di data, 255
noteql out SR , save_state

reti

H

;Message String

;A is used to indicate end of line

;when the program encounters a , it transmits a
;CR LF sequence on the serial port

;Similarly, a character is used to indicate
;end of the message string.

3

msgl .db " elcome to SSP3Int "
. db " "
.db "SSP3Int Pulse Counting Photometer Interface for the PC "
.db "Copyright hanan ay . adre, 2000 "
. db "non
.db "Menu "
.db "0 0.1 s integration "
.db "1 1.0 s integration "
.db "2 10 s integration "
.db "Press 0, 1 or 2 on your keyboard "



