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ABSTRACT

This project presents the power of human that obtained from exercise. By taking
exercise-bicycle connected with generator for convert mechanical energy to electrical
energy. The outputs that obtained from genetator is voltage , current and speed of
bicycle-riding. Will be the mput of microcontroller to be calculated and display power of
human at the monitor. The voltage, current and speed of bicycle-riding are changed with
respect to the value of load. Besides, this project bring the Power electronics to control the
range of load. And loads in this project can be devided by the lamp , nichrome and

battery.
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2.3 #®anNN13V093925 CHOPPERS (DC TO DC CONVERTERS)
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(b) Equivalent circuits
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zﬂ‘f 2.13 Boost Regurator with continuous 1L
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JIANUBN N

PORT_I (VO) —> VO/CONS| ——8@ —\
: N
PORT_V (V1) —> V1/CONS2 — ———/ |
l
>>>>> POWER <<<<< <— +

-+ PORT_TKGEN (V2) —> V2*CONS3 > [CONS4 ——/
|
>>>>> RPM <<<<< <—

:xkiaxi*t sel constances e o o 2 X A e A

CONS1 EQU 4
CONS2 EQU 8
CONSZ BOU J &
CONS4 EQU\ ¢ B2
PORT_I equ  OF800h
PORT_V equ  OF80lh

PORT_TKGEN equ  OF80Zh
CONTROL_PORT equ  OF803h

RATE_REFRSH = equ: O ;wait diaplay

2

CONS_1_UP equ
CONS_I_CONVRT equ 2
CONS_V_UP equ 2
CONS_TKGEN equ 5
CONS_LOSS equ 3
CONS_K equ 21
LCD _Wrnte I equ OFAOOh
LCD_Read I equ OFAOlh
LCD_Wnte_D equ OFAO2h
LCD_Read_D equ  OFAO03h
RESULT_CONS equ 2

org  8100h

start: jmp main
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init8255:
mov  dptr.#CONTROL_PORT
mov  a,#80h ;all port out

ret

. muldiple 16 with 16 to 16
1 AB * RO > AB (Limit 4 byte)

mull6:
xch  aa2
push acc
mov  ab
xch a3
push  acc

ooV a.r2

mov-  b.r0
mul  ab
push - acc istore Isb only

mov ar3

mov  b.o0
mul ab
xch ab

mov .a -

pop  acc
add  ag0
mov 0,a
pop  acc

mov 3,a
pop  acc
mov 2.a

mov a0
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: read data from 8255 since [.V.Gen

. T can read from V' cause convert to T

:ROR1 =1

;RIR3 =V

: R4RS = Gen

get_data:
push  dpl
push dph
push acc
push b

mov  dptrt. #PORT_I

movx a,@dptr

mov b #CONS_I_CONVRT
div. ab sconvert to “I"

mov b #CONS _I_UP

mul. . ab ;up voltage
mov 0.b
mov rl.a ;store

mov  dpuw#PORT_I ;PORT_V
movx a,@dpt

mov  b.#CONS_V_UP

mul ab

mov  2b

mov 3,a

mov  dpa#PORT_I ;PORT_TKGEN
movx a(@dptr

mov b #CONS_TKGEN

mul ab

mov r4,b

mov  15.a

pop b
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pop  acc
pop  dph
pop dpl
ret

; get data
: AB = Round per min.
: ROR1 = Power
get_datal:

push  dph

push  dpl

mov  dptr ZPORT_TKGEN
movx a.@dptr :get dara from port TK

mov. b #CONS3

mul  ab :find RMP
push -~ acc
push b

mov  dpu,#PORT_TKGEN

movx  a@dptr

mov b,#(CONS3/CONS4) :find value loss for multl to Power
mul  ab

push acc

push b

mov  dptr #PORT_I

movx  a@dptr find I
mov b #CONSI1

div  ab

push acc

mov  dpa #PORT_V

movx  a@dptr
mov b #CONS2 sfind V
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div  ab
mov  b.a
pop  acc find Power
mul ab
pop b :get Loss
pop acc
call addl6 ;AB+ROR1->AB
pop b
pop acc
pop  dpl
pop  dph
ret
delay: push  dpl
push  dph
push  acc

mov ~ dptr#LCD_Read_I
‘loop_delay:
movx  a,@dptr

anl  a.#10000000b

jnz  loop_delay ;LCD busy cause wait
pop  acc

pop  dph

pop  dpl

ret

; a is posittion

gOtoxy:
push ~ dpl
push ' dph

mov dptr #LCD_Write_I



cali delay

movx (@dpuo.d

pop  dph
pop dpl
ret

; ais dara to LCD

display _LCD:
push  dpl
push dph

mov  dptr #LCD_Write _D

call delay

movx (@dptr.a

pop  dph
pop  dpl
ret

: initial LCD

init_LCD:

mov  dptr#LCD_Write I

mov  a #00111000b
call delay

movx (@dpu.a

mov  a.#00001100b
call delay

movx (@dptr,a

mov  a#0lh
call delay
movx (@dptr.a

ret

;PORT control LCD

;init type LCD

;cursor on

-function clear LCD



: display string until data is (ASCII 254)

: DPTR pointer by
: R3 amounrt of data
: RO x axis
; Rl y axis
display_string:

push acc

cjne  rl.#00h.display_s_line2

mov  a,#80h

jmp  set_positon
display_s_line2:

mov ~ a#0COh
set_position:

ol au0

call = gotoxy
loop_next_display:

mov. ar3

1z end_display_string

mov  a.#00h

move  a@a+dptr
show_datatoLCD:

call ~ display_LCD

inc  dptr

dec 13

jmp  loop_next_display
end_display_string:

pop  acc

ret

; display integer 8 bit to LCD
A =data | byte

2 RO = x axis (0h..13h)

:R1 =y axis (Oh..1h)
display8:

push acc

63
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push b ;use all
xch  ar2

push acc :use all
mov  ar3

push acc icounter
push  dph

push dpl

mov  3.#00h

mov  ar2
repeatl:
mov  b#10 ;constance convert to BCD
div  ab
jz next_display |
push b :push result to stack
mc 13 inc amount of data in stack
jmp  repeatl
next_display L:
cjne  rl.#00line2 display
mov  a.#080h
jmp  convert_display
line2_display:
mov  a#0COh
convert_display:
add  au0
call  gotoxy
cr ¢
mov  a.b
next_display2:
addc  a.#30h
call display_LCD
mov  a.a3
jz end_display
dec 3
pop = acc
jmp - next_display2

end_display:



pop

pop
pop
mov

pop

mov

pop

ret

65

dpl
dph
acc
r3,acc
acc

r2.acc

acc

: ADD-BCD 16 bit

: (Hight R7)AB + (Lower RDROR1 => (Hight R7)AB

adderl 6:

xch
push
mov

push

push

mov

mov

mov

add
push
clr
subb
pop
i
push
mov
add

mov

arld
acc
a,r3
acc
dph.

dpl

ab :simulate digit O (bit 3-0)
a #0Fh
3,a ;store register

arl swith add

a,#0Ah ;check less than 10
acc _
adder16_nextl
acc
arl

a #10h

rl,a
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push ace

mov ar4d

push acc

mov  ars

push acc ; store all darta to stack
mov  10.#00h

mov rl .#00h

mov 3.#16

mov  dpu,#Linel

call display_string ; write blank
pop b
pop  acc
Sk ke
mov  dptr #PORT_I
movx a.@dp;r
mov  b.#30
xch ab
ke ek
mov 0,700
mov  rl.#00h
mov  r7.#00h
call displayi6 ; write V
wmov  r0.#06
mov  rl,#01h
mov  13.#6
mov  dptr.#Blank
call display_string ; write blank
pop b
pop  acc
ok

mov  dptr #PORT_V
movx  a.@dptr
mov  b.#00

xch a.b



pop  acc
clr. e
subb  a.#0Ah

adder16_nextl:

push acc
mov  ab

anl  a#0FOh
swap  a

mov r3.a

mov  aurl
anl  a#0FOh
swap  a

add = au3
push acc

cr ¢

subb - a,#0Ah
pop- acc

jc adder16_next2
mc 10

cdr§ e

subb  a#0Ah

-adderl6_next2:
swap a
inc  dptr

mov 3.a

pop  acc
ol ar3’
push acc

mov ar2
anl  a,#0Fh

mov 3.a

mov a0
anl a.#0Fh
add as3

push acc

67

:simulate digit 2

;store register

-with add



68

¢l ¢
subb a.#0Ah .check less than 10
pop  acc

i adder16_next3

push acc
mov  aa0
add a#l0h

mov  r0.a

pop  acc
clr ¢
subb a.#0Ah

adderi6_next3:

push  acc

mov.  asl idigit 4
anl  a.#0FOh

swap - a

mov ~ r13.a

mov a0

anl  a.#0FOh

swap a \
add = a3

push acc

subb  a,#0Ah

pop  acc

ie adder16_next4

cdr ¢
subb a.#0Ah
mc 17

adderl6_nextd:
swap 2

mov  r3,a

pop  acc
od ag3
push acc

mov ar’/

anl  a#0FOh



swap

mov

mov

add
swap

mov

mov

pop

pop
pop
pop
mov
pop
mov
mov

ret
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a
b.a
ar7

a #0Fh

ab

r/.a
acc

0.a

dpl
dph
acc
3,a
acc
2.a

a0

: display integer 16 bit to LCD

: AB =data

: RO =x axis

s Rl =y axis

cons_table: db
&5
db
db

display16:
xch
push
mov
push
mov

(00h.00h.01h,00h. 00h.02h.00h.00h. 04h.00h.00h,08h
00h.00h.16h,00h. 00h.32h.00h.00h, 64h.00h.01h.28h
00h.02h,56h.00h. 05h,12h,00h.10h, 24h.00h.20h.48h
00h,40h,96h,00h. 81h.92h,01h.63h, 84h.03h.27h.68h
ar? :R2 store value of A
acc
a3
acc
a.r4

acce
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push acc
mov  aJ/
push acc
push dph
push  dpl

mov  dptr.#cons_table

mov  aul anow no use RO then push to stack
push acc _ ;use RO for addetion

mov  ag0 :now no use R1 then push to stack
push  acc :now R1 for addetion

mov  13.b :R3 store value of B

mov  0.#00h

mov  rl.#00h

mov  3.#01h dnit RS

mov  17.#00h

loop_check:
mov  aua3 ;check bit
anl aud ;check digit
jz check_endloop
mov  burl
mov  aJ0
push acc
mov a,#00h
movc  a@a+dptr
ol  au7
mov  ax’
mov  a#0lh
movc  a@a+dptr
mov 0.
mov  a#0Zh
movc a,@a+dptr
mov rl,a
pop ~ acc

call -adderl6 sadder BCD



mov rC.a
mov rlb

check_endloop:

inc dpu
inc dptr
inc dptr

mov  ard

il a

mov 1.

anl a#LIL1L110b
jz next_adder

jmp  loop_check

next_adder: ‘high byte
mov  13.#01th
high_adder:
mov- a2
anl = ard
iz next_check_loop
mov  b.rt
mov  a,#00h

movc  a,@a+dptr
orl  ax7

mov tla

mov  a#02h
movc a@a+dptr

mov rl,a

mov  a.g0
push acc
mov  a#0th )

movc a@a+dptr

mov 10.a

pop  acc
call adderl6
mov 0.2
mov - rlb

next_check_loop:
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inc  dptr
inc  dptr
inc dptr
mov  ass
i a
mov d.a

anl  a#l1111110b
jz  complete_change_BCD
jmp  high_adder
complete_change_BCD: mnow result store to (Hight R7)ROR [

;old ROR1 in stack

pop  acc
mov  b.a
pop  acc

jz show_line2
mov 2 #COh

jmp  next_show

show_line2:

mov 12 #30h
next_show:

mov  ab

ol ar2

call gotoxy
mov 2. #0H ;MSB is zero
mov  a,r7 ;Write msb

jz show_digit4

anl  a#0FOh
swap a
add a,#30h

call display_LCD

inc 2
show_digit4:

mov a0

anl  a#0FOh

jz show_digit4_2

show_digit4_1:



swap a
add - a#30h

call display_LCD

inc 2

jmp  show_digit3

show_digit4_2:

cjne 2.#00show_digitd_1
push acc

mov  ar2

pop  acc

jnz  show_digit4_1

show_digit3:
mov a0
anl  a#0Fh
jz show_digit3 2

show_digit3_1:
add  a#30h
call  display LCD
inc 2
jmp  show_digir2
show_digit3_2:
cjne  r2,#00.show_digit3_1
push acc
mov  ax?
pop  acc
jnz  show_digi3_1
show _digit2:
mov arl
anl  a#0FCh

jz show_digit2_2

show_digi2_I:
swap a
add a,#30h

call  display_LCD
inc 2

jmp  show_digitl

13



show_digit2_

I

cjne
push
mov

pop

jnz

show_digitl:

mov

anl

add

call

pop

Dop

pop

mov

POy

mov

pop

mov

pPop

mov

mov

ret

2.#00.show_digi®_1
acc
ar2
acc

show_digi2_1

arl
a,#0Fh
2,#30h

display_LCD

dpl
dph
acc
r7,acc
acc
rd.acc
acc
t4,acc
acc
r3,acc
acc

12,acc

adder 16 bit

: adder binary 16

: AB + RORL —> AB & cary flag

addl6:

push
mov
add

mov

pop
addc

acc

acCcC

a0



MAIN

o 3 e e e e 2 oo e X e e ke ke ok data e 2 e e 2 3k e e e e e e e e e e e e Ak
T

Linel: db ' ;Power W
Line2: db* ' :Round pm '
Blank: db’ '

main:

. t 3 * * *
’*****t**t***# * Header e ke 2 3 e e e 2 dk A e A3k ok ok
call init_LCD

call  init8255

mov r3,#20
mov  0,#0
mov rl . #0

mov  dptr.#Linel

call display_string :wrte Line 1
mov  3.#20
mov  0.#0

mov  rl.#l

mov  dpu.#Line2

call display_string ; write Line 2
:*“#******t**ti display data e 2 e e e e e e e ke oo e de 3 ek
again:

call get_data2

push acc

push b ;push Round per min.
mov a0

push acc

mov arl

push acc ;push Power
mov  ar2
push  acc

mov - ar3



« % ke e 3k
v -

3 ok ok kK

- 2 e e ek Kk

mov

mov

mov

r0.#05
r1.#00h

r7.#00h

call displayl6

; write V

mov dptr #PORT_TKGEN

movx  a.@dptr
mov  b#00
xch ab

mov  0.#10
mov  rl.#00h
mov  [7.200h

call displayl6

mov  r0.#00h
mov  rl.#0lh
mov  r3.#16

mov  dptr.£Linel

call display_string

call get_dara2
push acc
push b

mov aa0

push acc

mov  arl
push acc

mov  10#00
mov  rl#0lh
mov_ 7,#00h
pop  acc

pop b

; write Gen

; write blank

;push Round per min.

:push Power



call displayl6 ; write Gen
mov  r0.#08

mov  rl#0lh

mov  r7.#00h

pop b

pop  acc

call displayl6 ; write Gen

= e 3k ok e X3k 3 e ok X e ok e ko delay 2k e ke e 7k ok ok 3 ke ok o ok ke kA ok ok ok

delay22:

mov rl #RATE_REFRSH
delay23:

decf 1l

19D

nop

nop

cjne  rl##00.delay23
dec 0

aop

nop

nop

cjue  10,#00,delay22

jmp  again

end
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A13A13uA1 Inductance (L) tay Capacitance ( C) ﬁ’mu Swiching Mode Regulator Tu

Jasanu

N

2110 1A 599U

Al = (V. K(1K)/fL

vV =25V
K = DutyCycle = 0.98

£ = 25kHZ

Al'=08 A

L = ((25)(0.98)(1-0.98))/ (25 x 10°)(0.8))

= 0.0295 mH

171718 A1 Inductance N 1911129951 5231190 0.0295 mH

31N

AV, = 20mV
AT = 084
CLLUAY ragiid

C = 0.8/((8)%25x 107)(20 2 10

C =02 UUF

1UAe 71 Capacitance 11 1% 11 Inssandinuniny 0.2 tulasvhsa
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