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ACOUSTIC NOISE CANCELLATION

Mr. Tanit Amornvitkijvecha

Mr. Bongkot Kitisrivorapan

Assoc. Akaraded Sinthupak (Adviser)
1995

Abstract

This thesis is mentioned about the Active Noise Cancellation. By useing
the sounds wave that have the same amplitude and frequency as the sound noise but it.s
phase is inversed . This method is based on wave insertion theory which can reduces only
periodically noise not random.

Active Noise Cancellation: ANC is designed by using computer device.
By using the processes of computer to calculate and control system for improvement in the
future. That will be widely used in the next decade.

ANC is designed by using microcontroller to process and control systermr

the purpose is to improve processing method and will be benefits in the future development.
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CF-3%0 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE

1kMz A:AC/ 1V B:AC/ 1av  INST 9716 DUAL ik SP SUM ¢
MASS MEM |

OVERALL 70.082dBEU SL é

AHD RANG

ANUAL

DC CANC
OFF

AD 0y, ¢
OFF

INPT S
HEhSUsg

FILTER

ON
SIG ouT
option

it

18 han

N ikHz
X: 100.0Hz ¥: 69.83dBEU
<CC MENU A D)) 24/03/96 13:14

R1G —mm——nﬁ:— NEXT

as = 1 L y .s' - d
6.3 n. dgyanmyy idanendindeiinning 100 @iy

CF=350 PORTABLE DUAL CHANNEL FFT ANALYZER
ikHz ACAC/ IV B:AC/ 1av INST 816 DUAL 1k

OVERALL $6.580BEU
78

INPT S!E

FILTER

SXG ourT
option

SMPL CLK
INT

File SF A han LIN 1kRz
: 180.0Hz y: 48.8d8EU
€CC MWy A 33) 24/83/96 13:14

TRIG _|AVERAGE] MODE | FUNC 1] FUNC 2[MAS MEM] DISK | NexT

1 6.3 v. Fuyanaudendsindisiinnug 100 i
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CF-350 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
10kHz A:AC/0.5V B:AC/ 1aV INST 9/16 DUAL 1k SP SUM
MASS MEM
BL: 1
R: "]
i AMP RANG
Eed MANUAL

DC CANC

OFF
AD OV, C

OFF
INPT SIG
MEASURE

FILTER

ON

S16 oUT

x4 option
SMPL CLK

INT

-.386

E+4 EC

) LIN 26n
X: - .@398SEC Y: .31SE+4 EU
€CC MENU A 3D 24/83/96 13:19

TRIG_|AVERAGE] WODE | FUNC 1] FUNC 2[MAS MEM] DISK | NEXT

. A A ; 53
71 6.3 a, UnauvenTuanEUrIndINAIINE 100 1§

CF=358 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
18kHz A:AC/B.5V B:AC/ 1aV  INST as16 DUAL 1k SP SUM
MASS MEM

BL 1

R: "]
+386

AMP RANG
e HANUAL

DC CANC
OFF
AD oV, C

OFF
INPT SIG
MEASURE

FILTER
ON

SIG ouT
option

SMPL -CLK
INT

-.386
E+4
LIN

40w
X: . .B39SEC ¥: .658E+3 EU

<CC MENU A 3D 24,83/96 13:28

TRIG_|AVERAGE| MODE | FUNC 1| FUNC 2[MAS MEM[ DISK | NEXT

SEC

7u 6.3 4. jUnauveudusndarindrafinnud 100 B
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CF-350 PORTABLE DUAL CHANNEL FFT ANALYZER
tkHz A:AC, IV B:AC/ 1aV INST /16 DUAL. 1k

OVERALL 70.04dBEU

D 200.0Mz ¥:  69.89dBEV
| £CC VENU A 3D » 24/83/96 13:23
TR1G _|AVERAGE] MODE | FUNC 1] FUNC 2|MAS MEM| DISK | NEXT

-359 PORTABLE DUAL CHANNEL FFT ANALYZER
ikHz ic\r:AC/ 1V B:AC/ 1aV  INST 916 DUAL 1k

OQVERALL $4.10d8EV

R : ¥:  53,88dBEU
24/83/9 13:24

ccc M A 33
TR1G_ |AVERAGE] MODE | FUNC 1] FUNC 2|MAS MEN] DISK | NEXT

51 6.4 v dyanenFumdnindrafianud 200 5w
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CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
20uHz A-AC/B.SV B-AC/ iav INST  @/16  DUAL 1k SP SUM
MASS MEM
Bt
A

.386
AMP RANG
Ees MANUAL

DC CANC
OFF
AD QV. C
OFF
INPT SI6
EEAL MEASURE
FILTER
ON
SIG QUT
x1 option
SMPL. ¢l
INTLK
-.386
E+4

N 280SEC
X: .898aSEC ¥Y: .S69E+3 EU

€CC MENU A 33D 24/083/9 13:25
TRIG_|AVERAGE| MODE | FUNC 1] FUNC 2{MAS MEM] DISK | NEXT

91l 6.4 n. pnAuveuFuenowdndrefinnnd 200 i

CF-350 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
20kHz A:AC/H.5V B:AC/ 1aV INST @s16 DUAL 1k SP SuUM
: : MASS MEM

BL: 1

R: 2]

AMP RANG

MANUAL

DC CANC
OFF

AD oV, C
OFF

INPT SIG
MEASURE

FILTER
ON
SIG our

option

SMPL CLK
INT

-.386

s TIN

X:  .@98wSEC - ¥: -.355E+3 EU ;
€CC MENU A 33D 24/83/96 13:26 |

TR16 |AVERAGE] MODE | FUNC 1] FUNC 2|MAS MEM| DISK | NEXT

9l 6.4 9. gUnduveudumdsindrefinnud 200 @i



CF=-359 PORTABLE DUAL CHANNEL FFT ANALYZER
ikHz A:AC/ 1V B:AC/ 1wV INST 78 1 DUAL 1k

OVERALL 70.81dBEV

X: ¥:  69.9748EU
€CC MENU A D)) zm:ms 13: a

TRIG |AVERME] MODE | FUNC 1] FUNC 2[PAS MEW] DISK | Next

sU 6.5 0. FyumauTusneunndifinnud 800 155w

CF-350 PORTABLE DUAL CHANNEL FFT ANALYZER
ikMz A:AC/ 1V B:AC/ LoV  INST /16 M 1

OVERALL 53 .66dBEV

$ 380.0Mz
<CC MENU A D)) 24/93/96 13:29

TRIG mmmm— NEXT

7 6.5 v. dyenanFuandedindiefinnud 300 155w
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CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER VERAY
49kHz A:AC/B.5V B:AC/ 4aV INST 9/16 DUAL 1k SP Su
MASS MEM
BL: i
R:

=386 AMP R

E+4 MANUAL
DC CANC
OFF

AD OV, ¢
OFF

INPT S16

REAL MEASURE
£ FILTER
oN

S16 OUT

4 option

SMPL_CLK
: INT

-.38
i M 109SEC
%: .8391aSEC ¥: .310E+4 EU
<CC MENU A 32D 24/03/9% 13:39

TRIG__|AVERAGE] MODE | FUNC 1] FUNC 2{MAS MEM] DISK | NEXT |

71U 6.5 . jUnauveudvanowtind1dlinnuG 800 Fi

CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
48kHz A:AC/8.5V B:AC/ {aV INST 8/16 DUAL 1k SP SuM
MASS MEM
BL- 1
R: ")
AMP RANG
MANUAL
DC CANC
OFF
AD oV, €
OFF

INPT SsG

FILTER
ON
S16 ouT

option

SHPL CLK
INT

3 N b1
R: .8394aSEC ¥: -.888E+3 EU
<CC MENU A 2)) 24/83/96 13:38

TRIG_|AVERAGE| MODE | FUNC 1] FUNC 2|MAS MEM| DISK | NEXT

7 6.5 4. jUmAuveadundsind1sfinnud 300 Fiw
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CF-350 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
ikHz A:AC/ 1V B:AC/ 1V INST 8/16 DUAL 1k SP SUM
MASS MEM

OVERALL 78.00dBEV SL_ : é

AMP RANG

MANUAL

DC CANC
OFF

AD QV. €
OFF

INPT S16

MEASURE

FILTER
oN

SI6_ OUT

option
SMPL. CLK
INT

R SP A n LIN
480.8Hz ¥: .88, SBdBEU

€CC MENU A 33D 24/63/96 13:33 |
TRIG —mmmmm NEXT

o ar ! y a d
51U 6.6 0. dagnaudeinourindiafiniiug 400 183y

CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER
1kHz A:AC/ 1V B:AC/ 1aV INST /46 DUAL 1k

OVERALL $3.73dBEV

O B A an
X: 400.0Hz : ¥: . Sa. 27d8EU
€< MENU A 33D 24/83/96 13: 34

TRIG —mmm—m NEXT

U 6.8 v. dyanaudsandarindrefinnud 400 Biw
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CF=-350 PORTABLE DUAL CHANNEL FFT ANALYZER
48kHz A:AC/0.5V B:AC/ 1aVv INST 8s16 DUAL 1k

.386
AMP RANG
E+4 MANUAL

DC CANC
OFF

AD QV. €
OFF

INPT SI6
REAL MEASURE

FILTER
ON

x1 SIG QUT

option
bk
-.386
E+4

ME A LIN 189SEC
X .89SEC Y: =.312E+4 EU

€CC MENU A 33D 24/083/96 13:35 |

TRIG_|AVERAGE] MODE | FUNC 1] FUNC 2]MAS MEM] DISK | MexT |

3V 6.8 A. UnduvesFusnowrindrsinaiud 400 Fiw

CF-3%0 PORTABLE DUAL CHANNEL FFT ANALYZER
48kHz A:AC/B.SV B:AC/ 1aVv INST 8/16 DUAL 1k

.386

DC CANC
OFF

AD Qv. C
OFF

INPT SIG

MEASURE

FILTER
ON

REAL
EU

SIG ouT
x1 c;txon

SMPL CLK
INT

-.386
4

i I TBWEC
¥: . 426E+3 EU

R
X: .B9SEC
{<C MENU A X)) 24/83/96 13:3

TRIG |AVERAGE| MODE | FUNC 1] FUNC 2[MAS MEM[ DISK | NEXT

a < v - a ad
71 8.8 3. yUnduveudnandaindrafinnud 400 B3
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CF-35@ PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
ikHz A:AC/0.SV B:AC/ 1aV INST  ©/46  DUAL 1k - SP SuM
MASS MEM
OVERALL 70.0@dBEV gl_-: é
e AMP RANG
MANUAL

DC CANC

OFF
AD V. ¢

OFF

INPT SI6
MEASURE

FILTER
ON

SI6 ouT
option

bk 500

82} ML ,
Y: - 68.85dBEU /

B 2 p han L
CCC MENU A 33D 24/83/96 13:42 |
TRIG |AVERAGE| MODE | FUNC i] FUNC 2[WAS WEW] DISK | NEXT

o ar ! . a d
31 6.7 0. dwanandasneurindrafina g 500 Hw

CF-358 PORTABLE DUAL CHANNEL FFT ANALYZER AVERAGE
khz A:AC/B.5V B:AC/ 1wy INST 8/16  DUAL 1k SP SuM
MASS. MEN
OVERALL $1.96dBEU e é
AMP. RANG
MANUAL

DC CANC

OFF
AD QV. C
OFF

INPT-SIG
HERSU%E
FILTER
ON

72

SI16 out
option

| SMPL. ¢
INTLK

han LIN 1kHz
X: 588.8Hz Y: $0.73dBEU

€<C MENU. A ) 24/83/96 13:42
TRIG |AVERAGE| WODE ] FUNC 1] FUNC 2]WAS WER] BISk | WExT

ar v ! ‘ ad
31l 8.7 v dyanandamdsindrefinnug 500 155

{
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‘r—='a PORTABLE DUAL CHANNEL FFT Hnﬂ;v-s .
40kHz A:AC/B.5V B:AC/ 1av INST 8/186 U

FILTER
N
SI16 ouT

cpticn
SMPL CLK
INT

1 19aSEC
y: =,32E+4 EU

€<< MENU A 2D 24/083/96 13:44

TR1G JAVERAGE] MODE | FUNC 1| FUNC 2{MAS MEM] DISK | NEXT

51 6.7 a. JUsduveudueneindINANNE 500 @y

CF-35@ PORTABLE DUAL CHANNEL FFT ANALYZER
49kHz A:AC/@.5V B:AC/ 1av INST Q/16 DUAL 1k

INPT SIG
MEASURE

FILTER
ON
SIG oUT

option
SHPL CLK
INT

SEC

M LIN 16w
X: .8aSEC ¥Y: .318E+3 EU
€< MENU A ))) 24/83/96 13:41

TR1G |AVERAGE] MODE | FUNC 1] FUNC 2[MAS MEM] DISK | NEXT

4‘ = v W 1 y =
71 8.7 o. JUnduveudsamdwindreiinnud 500 i
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2. GENERAL DESCRIPTION

2.1 Panel Descriptions
PANEL SWITCHES
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Front-panel switches can be divided into panel switches and soft keys.

° Panel Switches

Each switch corresponds to one function.

. When displaying a label, the panel switches are used to write the
alphanumeric characters and symbols that are marked to the lower
left of each switch. The group of switches with the numerals 0 thru 9
will be referred to as the numeric keys.
. Soft Keys
. These keys are used for more complex settings of data capture

conditions and analysis and can have more than one function,
depending upon the display just above the keys at the bottom of the

CRT screen. -
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PANEL SWITCH DESCRIPTIONS

POWER

raven
oFF  on
A -

POWER switch

INTENSITY ADJUSTMENT

CRT

Q

CRT Intensity adjustment

Channel A Input Group

o
»
n n
N
Q -
' o

@

oveR

o

,.
~
0s
~
pd

][]

[@

g

Signal input connector

AC/DC coupling switch

A/D overload display LED (CF-350)
-12dB & .A/Doverflow LED (CF-360)

Input voltage range setting switches

Channel B Input Group

" Signal input connector

AC/DC coupling switch

A/D overload display LED (CF-350)
-12dB & A/D overflow LED (CF-360)

Input voltage range setting switches

E Frequency Range Setting Group
i
= Prequency range setting switches
v@ -
F Trigger Group
C  Trigger execution switch
U"_:'e Trigger execution display LED
G Display Function Group
en s Channel A group
spec
.1 Spectrum display switch

Ej:' Autocorrelation function display switch
. 'i"j(' Time-axis wavefor;n display switch
e s Channel B group
Spectrum display switch

7 Autocorrelation function display switch

| Time-axis waveform display switch

cross  Cross mode section

Cross spectrum display switch '

L1

[
o
»
»

Cross correlation function display switch

[

~

E
b
n

Impulse response display switch

[

w

o
-
~
FY

Transfer function display switch

(]

(2]
o
x

Coherence function display switch

[l

o
(-]
L)

Coherent output powerdisplay switch

]

13
>
o

Amplitude display switch

&

-
x
»
“
-

Phase display switch

[l

®
~
»
&

Real-part display switch

Imaginary-part display switch

1

méw Dual-frame mode display switch

J

. ﬁ Polar coordinate display switch

crst

.l Listdisplay switch
ARRAY

.| 3-Dimensional display switch

MEMARY
RECALL

‘D Memory recall switch

2 CRTblock memory address-specification

ADORESS

— .
U switches

STORE

.L] Storeswitch

H COMMAND Group

AvGQ

= Averaging execution switch
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START

@ Start switch

PAUSE

D Pause switch

I Y-Axis Adjustment Group

REF/GAIN

J[2] Y-axis reference/gain selection switch

J&l Y-axis reference/gain magnification
tting switches
[ settingswite

J SEARCH Group

Y-axis Log-Lin display selection switch

X-axis Log-Lin display selection switch

Delta cursor setting switch

YLQG
RE

xL00
REl

40N .

@ Delta function execution switch
.

ASET
Kl

ax
‘@ Search function execution switch
ty

EU (engineering units) setting switch

CUISDQ

D Search cursor movement keys.

[“HT>

K Group

LABEL

[5] Label display function switch

sorvTER

(@ ‘Plot execution switch

AUTO
s€a

(S}
L GPIB Group

Locat

Local switch

Autosequence execution switch

TALX

© Talkstatus LED

LISTER

o Listenstatus LED

O Service requestdisplay LED

M Group

SYSTEM
eESLT

= System reset switch

L

2-3

Group

EXT
SAMP

0

External sampling input LED
(CF-360 only)

Group

$1G ouT

Signal output connector (CF-360 only)

LEDs of switches having LEDs light

when the corresponding switches are on.

The AC/DC and REF/GRIN switch LEDs
light when the first functions (AC or
REF) are selected and are extinguished
when the second functions (DC or GAIN)

are selected.



Rear Panel Layouts
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2.2 Powering ON the CF-350/360

Be sure that the line voltage supplied to the CF-350/360 matches the voltage
marked on the rear panel (refer to Section 1.4).

t l:.cl‘l:ﬂ' ) ®

$4~133V L0V 2A
L80=204V 3LOV 1A

Press the POWER switch to apply power to the analyzer.

After power-is applied, initialization will be performed and, after 2 to 3 seconds
have elapsed, the CRT will appear as shown below.

AVERAGE

CF-350 PORTABLE GUAL CHANNEL FFT ANALYZER
] sP  sun

L0kHz A:aC/ SJV  B:aC/ 30V INST 0/18 QUAL 1%

MASS HEM
aL: i
a: 9

50 v - T T T n

REAL W INOOHW
v HANNING

x 1

r 1 QVERLAP
HAX

X

TIME 8
.9863m3EC

LIN

.06 V

10mSEC

so

REAL

X:

TIME A
5.0684m3EC

LIN

Y:

10mSEC

.078 Vv

Cx OELAY s

-00000

TRIGGER
Cha
SLCPE: -
LEVEL.:
0.0
POSITICN
~-Qa128
UNIT
X:iHz
Y:PX
CoH BLNK
OFF

* ’
® Whenever the SYSTEM RESET reset switch is pressed, the same
initialization is performed and the display appears as shown above. When a
system reset is performed, however, the immediately previous analysis
results and the contents of mass memory are all fost.

® . When autorecall is in effect, the analysis conditions that were previously set
at location 1 of the panel condition memory are loaded and automatically
set.

If the Display is Blank

Il nothing appears on the CRT display, adjust
the INTENSITY knob at the lower right of
the CRT to the riuzht Lo increase the intensity
of the CRT serce:n.
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2.3 Display Description .
CF-350 PORTABLE OUAL CHANNEL FFT AMALYZER AVERAGE—D
40kHz A: AC/ 50V B; AC/ S50V INST 0/:6  DUAL ik SP SUM
] - HER v [ Y
50 T A A MASS MEM
8L 1—b
L . A: 0—%
REAL WINDOW
v HANNIMNG
x1
L 1  oveRuar
MAX
-50 e . . Ch DELAY
TIME 8 LIN 10mSEC ~ +00000
X 1.7480mSEC v 78 v
TRIGGER
50 ' j ' ’ ) ChA
SLOPE: +
- LEVEL:
0.0%
REAL POSITION
v -00128
X1 UNIT
i b X: Hz
Y: PK
-50 R - . COH BLNK
TIME A LIN . 10mSEC OFF
X;  5.1953mSEC Y .79V
02/14/88 13: 05-0
Highlighted Display Items
During normal operation, characters on the CRT will sometimes be highlighted.
When the characters @ through @ in the ﬁgure above appear hlghhghted they
have the meanings shown in the table below,
Char'acter Item Meaning
string
@ | 40kHz Frequency range External sampling ON
@ | AC AC/DC coupling DC cancel ON
@ [ AB Channel Polarity reversed
@ | INST Averaging ON/OFF  * High-precision mode ON
® |16 Number of averages Display inhibit ON
© | DUAL 1K Data length Time record memory playback
in progress
@ | AVERAGE Averaging Memory data analysis mode ON
® |BL Block Autostore executing
@ |1 CRT memory block Storage completed
® |0 Record memory address Storage completed
@ |02/11/8813:05 Day/month/year Hour:minute | Time interval ON




en

gm
inptrl
inptrh
outptyl
outptrh
tmp

dth

datl
tmpl
min
mintmp
ddth
ddtl
max

org O

org Obh

org 1bh

begin:

lp:

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

jmp

Jjmp

setb
clr
reti

mov
mov
mov
clr
mov
mov
mov
mov
mov
mov
sethb
setb
setb
mov
mov
mov
mov
setb
setb

call
dec
dec
dec
dec
dec
dec
dec

‘oh

1h

40h
41h
42h
43h
441
45h
46h
47h
48h
49h
4ah
4bh
4ch

begin

time0

en
tri

min, #7fh
dth,H#0ffh
dti,H#offh
en

max, #0
inptrl,#0
inptrh, #80h
outptrl,#0
outptrh, #80h
tmod, H#11h
ie.1l

ic.3

ic.7
thi,dth
£li,dtl .
tho,#0ffh
t10, #80h
tro

trl

gm, genmin
delay

dtl

dtl

dtl

dtl

dtl

dtl

dtl



dec dtl

mov a,dtl
cjne a,#offh, findmn
dec dth
mov a,dth
cjne a,#0d0h, findmn
setb gm
mov dth,ddth
mov dtl,ddtl
Jjmp lp
findmn: mov a,max
cjne a,min,nel
Jjmp 1p
nel: Jec less
Jjmp 1p
less: mov min,a
mov ddth,dth
mov ddtl,.dtl
. Jmp 1p
genmin:
mov a,min
add a,#10
mov mintmp,a
1p1l: mov dptr, #0e002h
movx a,@dptr
cjne a,mintmp,neql
Jjmp lpl-
neql: jc 1pl
mov dth,H#0ffh
mov dtl,#0ffh
clr gm
mov min, #79h
mov max, H#0
Jmp 1p
dzlay:
mov r7,#30h
111: mov r6,#0
djnz r6,$
djnz r7,111
ret
time0: mov tmpl,a
mov tho,#0ffh
mov t10,#80h
mov dptr, #0e002h
movx a,a@dptr
mov dpl,inptrl
mov dph, inptrh
movx @dptr,a-
inc dptr
mov a,dph
cjne a,#0a0h,aaa
mov inptrh, #80h
mov inptrl, #0h
Jjmp cce

aaa: mov inptrh,dph



ccce!

out:

bbb :
ddd:

neq:
more:

end

mov
Jjb
mov
reti
mov
mov
movx
mov
inc
mov
cjne
mov
mov
Jmp
mov
mov
mov
mov
movx
mov
movx
clr
cjne
mov
reti
Jjnc
mov
reti
mov
mov
reti

irptrl,dpl
en,ou’
a,tmpl

dpl,outptrl
dph,outptrh
a,adptr
tmp,a

dptr

a,dph
a,H#90h, bbb
outptrh, #80h
outptrl, #0
ddd
outptrh,dph
outptrl,dpl
aptr,#0e000h
a,tmp
@dptr,a
dptr,#0e012h
a,@dptr
acc.7
a,max,neq

a, tmpl

more
a, tmpl

max,a
a,tmpl





