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May phat s6ng - Quy trinh hiéu chuan
Signal generator — Calibration procedure

1 Pham vi ap dung

Vin ban ky thuat nay quy dinh quy trinh hiéu chuan may phat song dung dé kiém dinh
phuong tién do dién tim, phuong tién do dién ndo c0O dac trung k¥ thuat do luong chinh
nhu sau:

- Dai tan 0,01 Hz + 200 Hz. Sai sb tan sé cho phép 16n nhét: + 1 %;

- Dai dién ap 10 mV + 20 V. Sai sb dién ap cho phép 16n nhét: + 0,5 %;

- D6 bang phang dap tuyén tan sé: < - 45 dB;

- Dang song ra hinh sin va hinh vuéng.

2 Giai thich tir ngir
Trong vin ban nay, cc tir ngit dudi day duoc hiéu nhu sau:
2.1 DUT (Device Under Test): May phat song can hiéu chuan.

2.2 bPKDBD: D6 khong dam bao do.
2.3 ppm: phan triéu.

3 Cac phép hiéu chuin
Phai 1an luot tién hanh cac phép hiéu chuan ghi trong Bang 1.

Bing 1

TT Tén phép hiéu chuin Theo diéu muc ciia quy trinh

1 | Kiém tra bén ngoai 7.1

2 | Kiém tra k¥ thuat 7.2

3 | Kiém tra do lwong 7.3
3.1 | Kiém tra dién ap thiét 1ap 7.3.1
3.2 | Kiém tra d6 6n dinh dién 4p 7.3.2
3.3 | Kiém tra tan so thiét lap 7.3.3
3.4 | Kiém tra d6 bang phang dap tuyén tan sb 7.3.4
3.5 | Kiém tra d 6n dinh tan sb 7.35
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4 Phwong tién hiéu chuin

Céc phuong tién do ding dé hiéu chuan DUT duoc néu trong Bang 2.

Bing 2
Tén phwong tién dung | Dac trung ky thuit do lwdng AP dung clzo
TT PRI ¥z : . diéu muc cua
dé hi¢u chuan co ban s
) guy trinh
1 | Chuén do lwong
1 Xg”cﬁre; X0ay it | Pham vi do: 1mV = 20V 73.1;73.2;
| heo chte hang Co Al by khong bao dam do: < 0,1 % 7.3.4
ap dinh - dinh)
i a x| Dditan: 0,01 Hz + 100 kHz; _
1.2 | May dém tan s6 dién tu Do chinh xac: < 107 7.3.3;7.3.5
2 | Phwong tién do
A N A i Pham vi do: (1 =+ 900) s; )
Dong ho bam gidy Sai 56 16n nhit cho phép: + 104s | o2 133

5 Picu kién hiéu chuin

Khi tién hanh hiéu chuan phai dam bao cac diéu kién méi truong sau day:
- Nhiét do: (23 + 3) °C;

- Po am: <80 %RH (khong dong suong).

6 Chuan bi hiéu chuan

Trudc khi tién hanh hiéu chuan phai thuc hién cic cong viéc chuan bi sau day:

- Lam sach DUT;

- Cap dién cho hé théng chuan va DUT it nhat 60 ph(t truéc khi tién hanh hiéu chuan.

7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai

Phai kiém tra bén ngoai theo cac yéu cau sau day:

- DUT khong ¢6 sy hu hong do co hoc va an mon;

- Ky, nhin hi¢u phai day du rd rang.

7.2 Kiém tra k¥ thuét

Phai kiém tra k¥ thuat theo cac yéu cau sau day:

- Tién hanh thao tac thiét bi theo hudng din ctia nha san xuit (xem huéng dan sir
dung);

- Thiét bi phai lam viéc binh thudng, chi thi phai rd rang.
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7.3 Kiém tra do lwong

May phét song ding dé kiém dinh phuong tién do dién tim, phuong tién do dién ndo
dugc ki€m tra do luong theo trinh ty, ndi dung, phuong phéap va yéu cau sau day:

7.3.1 Kiém tra di¢n dp thiét lap

7.3.1.1 Kiém tra dién ap thiét 1ap song sin

So db kiém tra sai s dién 4p thiét 1ap trinh bay trén Hinh 1.

DUT Von mét chuan

Hinh 1. So' @ kiém tra dién ap thiét 1ap, do on dinh dién ap

va dap tuyeén tan so

- Bdi véi mdi thang dién ap ra, tién hanh thiét 1ap dién 4p ra o tan s6 100 Hz tai it nhat
3 diém bao gom ca cic diém dau (mot phan ba dau thang), diém gilra va diém cudi
thang. Po va ghi gia tri do dugc bang von mét chuan vao Bang 1, Phu luc.
- Phai tién hanh kiém tra tai tat ca cac thang dién ap.
Sai s6 twong d6i dién ap thiét 1ap (oui) duoc tinh theo cong thirc sau:
oy = % -100[%] 1)

Trong do:

i: Diém do thtr i;

Uri: Pién ap bién d6 dinh - dinh ¢ dau ra caa DUT (mV);

Uvi: Dién ap bién d6 dinh - dinh do dugc bang von mét chuan (mV).
Yéu cau: |oui| + Uc < 0,5 %, trong d6 oui 1 sai sb twong di dién 4p thiét 1ap tinh theo
cong thirc (1), uc 12 d6 khong bao dam do chuan téng hop tinh & muc 8.
7.3.1.2 Kiém tra dién 4p thiét 1ap séng vudng
- Dbi véi mbi thang dién 4p ra, tién hanh thiét lap dién dap ra & tan s 0,1 Hz tai it nhat
3 diém bao gom ca cac diém dau (mét phan ba dau thang), diém gitra va diém cudi
thang. Do va ghi gié tri do dugc bang von mét chudn vao Bang 2, Phu luc.
- Phai tién hanh kiém tra tai tt ca cac thang dién ap.
Sai s6 twong dbi dién ap thiét 1ap (oui ) dugc tinh theo cong thirc sau:
oy =%~1oo[%] 2)

ui
Vi

Trong do:
i: Diém do thir i;
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Uri: Pién ap bién d6 dinh- dinh & dau ra cia DUT (mV);

Uvi: Bién ap do duoc bang von mét (mV).
Yéu cau: |oui| + Uc < 0,5 %, trong d6 oui 14 sai s6 twong ddi dién ap thiét 1ap tinh theo
cong thirc (2), uc 1a d6 khong bao dam do chuan téng hop tinh & muc 8.
7.3.2 Kiém tra dé én dinh dién dp
7.3.2.1 Kiém tra d 6n dinh dién ap séng sin
So d6 kiém tra do on dinh dién ap twong ddi trinh bay theo so d6 Hinh 1.
Thiét 1ap dién ap dinh - dinh & du ra bang 1 V ¢ tan s6 100 Hz rdi tién hanh do céac
gia tri dién 4p. Khoang thoi gian gitra hai lan do 1 100 s va ghi vao Bang 3, Phu luc.
Tién hanh do 10 gié tri khac nhau.
Do 6n dinh dién 4p (y) dugc xac dinh theo cong thirc:

U, -U

——Zmx _ “mn 100 [% 3
Y v [%] (3)

Trong do:
Umax: Gia tri dién ap 16n nhét do dugc trong 10 lan do, mV;
Unmin: Gid tri dién 4p nho nhéat do duogc trong 10 1an do, mV.
Yéu cau: y < 0,5 %, trong d6 y 12 do on dinh dién ap theo cong thirc (3).
7.3.2.2 Kiém tra d¢ on dinh dién ap séng vuéng
So d6 kiém tra d6 on dinh dién ap twong ddi trinh bay theo so d6 Hinh 1.
Thiét lap dién ap dinh - dinh & dau ra bang 1 V ¢ tan s6 0,1 Hz rdi tién hanh do céc gia
tri dién ap. Khoang thoi gian gitra hai lan do 1a 100 s va ghi vao Bang 4, Phu luc.
Tién hanh do 10 gié tri khac nhau.
Do 6n dinh dién ap (y) duoc xac dinh theo cong thirc:
-U

— Zmx _ “min 100 [% 4
Y v [%] (4)

Trong do:
Umax: Gia tri dién &p 1on nhat do dugc trong 10 lan do, mV;
Unmin: Gia tri dién ap nho nhét do duoc trong 10 lan do, mV.
Yéu cau: v <0,5 %, trong do y 1a do on dinh dién ap theo cong thire (4).
7.3.3 Kiém tra tin sé thiét lgp
So dd kiém tra sai sb tan sb thiét 1ap trinh bay theo Hinh 2.
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DUT May dém tan s6 dién tir

Hinh 2 : So d6 kiém tra tan s6 thiét 14p va d 6n dinh tin s

- P6i voi mdi thang tan sd, tién hanh thiét 1ap tan sd tai it nhat 3 diém bao gdm ca cac
diém dau, diém gitra va di€m cudi thang. Muc dién ap thiét 1ap dé dotdnso 1a 1 V. bo
va ghi gia tri do dugc bang may dém tan so dién tir vao Bang 5, Phu luc.
Sai s6 tan so thiét lap (Bri) dugc tinh theo cong thirc:
B, = TuTu 109 [%] (5)
di

Trong do:

i: Diém do thtr i;

fai: Tan sd thiét lap trén DUT, Hz;

fai: Tan sb do duoc béng may dém tan sd dién tir, Hz.
Yéu cau: |Bri | < 1 %, trong d6 Bri 1a sai s6 thiét 1ap tan sd xac dinh theo cong thuc (5).
7.3.4 Kiém tra @ bang phang ddp tuyén tin sé
So d6 kiém tra d6 bang phang dap tuyén tan s6 ciia DUT trinh bay theo Hinh 1.
Thiét 1ap dién ap dinh - dinh tai cong ra cia DUT bang 1 V. Lan luot thay ddi tan sb
phét theo cac diém tan so trong Bang 6. Lan lugt do va ghi cac gia tri dién 4p da thict
1ap tai cac tan so theo Bang 6, Phu luc.
Do bang phang cia dap tuyén tan sd (8) dugc xac dinh theo cong thirc:

& =20.lg Yo =Yin [dB] (6)

10Hz
Trong do:

Umax: Gia tri dién ap 16n nhat do duoc, (V)

Unmin: Gia tri dién ap nho nhat do duoc, (V)

U1onz : Gia tri dién 4p dinh - dinh tai cong ra cuia DUT tai tan sé 10 Hz.
Yéu cau: & < - 45 dB, trong d6 & 1a d6 bing phang cua dap tuyén tan sd theo cong
thirc (6).
7.3.5 Kiém tra dé én dinh tin sé
Do 6n dinh tan s6 cia DUT duoc x4c dinh tai tin sé 100 Hz. Mirc dién ap thiét lap dé
do tan s 1a 1 V. So do kiém tra d6 6n dinh tan s6 trinh bay theo Hinh 2.
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Tién hanh do 10 1an gia trj tin s 100 Hz véi nhimg khoang thoi gian do cach nhau
100 s. Két qua do duoc ghi vao Bang 7, Phu luc.

Do 6n dinh tan sd (Af) dugc xac dinh theo cong thuc:

foo—f
7\’ — max min 7
T (7)

Trong do:
fmax: Gia tri tan s6 16n nhat do duoc trong 10 lan do, Hz;

fmin: Gia tri tan s6 nho nhat do duoc trong 10 lan do, Hz.

Yéu cau: A < 1x10%, trong d6 As 12 d6 6n dinh tan s x4c dinh theo cong thirc (7).

8 Udc lwong do khong dam biao do

Do khong dam bao do caa phép hiéu chuan may phat séng duoc tinh toan tir cac ngudn
gdy ra sai s6 anh huong dén cac phép do dién ap khi hiéu chuan, dugc chia thanh hai
loai: d§ khong ddm bao do loai A va do khong dam bao do loai B, cu thé nhu sau:

8.1 P¢ khong dam bao do loai A, Ua:

Thanh phan nay duoc tinh theo phwong phap thdng ké dua vao két qua do.
Gia tri trung binh cua n gia tri do:

n

n

Ziz (xi—%)?
s(x) = Bt ©)

Do khong dam bao do loai A chinh bﬁng dd 1éch chuan thuc nghiém cua gia tri
trung binh s(x):

X =

(8)

Do lech chuan s(xi):

SC)

uy = s(@) =2 ﬁ (10)

8.2 P khong dam bio do ciia chuan (loai B), us:

Thanh phan nay duogc lay tir gidy chang nhan hiéu chuan cia STD, tinh tir 46 khong
dam bao do md rong: Uss (theo mirc d6 tin cay chit lugng P = 95 % va hé s phii k = 2)
dugc cho trong gidy chimg nhan hiéu chuan, tinh theo cong thirc:

u == (11)

2
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8.3 P9 khong dam bao do do d§ phan gidi cia DUT (loai B), uz:

Thanh phan nay duogc tinh bang mot nira d6 phan giai caa DUT chia cho cin bac hai
cta 3 khi coi phan bd mat d6 xac suét hinh chir nhat.

8.4 P9 khong dam bao do chuin tong hop: uc

uc=\/u2A+u21+u22 (12)

8.5 Do khong dam bio do mé rong: U
Tinh vé1 muc do tin cay 95 %; hé sb phu k =2:
U=2xuc(Vx (13)

Bang 3. Cdc thanh phan d¢ khong dim bdo do

TT Ngudn giy ra do khong dam bao do Kiéu, loai | Phén bd
1 Do khong dam bao do gay ra do do tan man A Chuan
2 Do khong dam bao do cua chuan duoc sir dung B Hlﬁﬁéihu
3 Do khong bao dam do gay ra bdi do phan gidi B Hinh chir
cua DUT nhat
Do khong bao dam do tong hop Uc Chuén
Do khong bao dam do mé rong Ugs Chuan
9 Xur ly chung

9.1 May phat séng sau khi hiéu chuan néu dam bao cic yéu cau néu trong muyc 7 thi
dugc cap ching chi hiéu chuan (tem hiéu chuén, gidy chimg nhan hiéu chuan, ...) theo
quy dinh.

9.2 May phéat séng sau khi hiéu chuin néu khong dam bao yéu cau néu trong muyc 7 thi

khong cap chiing chi hi¢u chuan mai va x6a dau hi¢u chuan cii (n€u co).

9.3 Chu ky hiéu chuan ctia may phét song: 12 thang.



Phu luc

Tén co quan hiéu chuén BIEN BAN HIEU CHUAN
............................... SO: v,
Tén chudn/phurong tn Q00 ..........eeee e
KAGU et S8 e e
CO SO SAN XUAL: ©.evveee e, NAM SAN XUAL: +ovveeeeneeeeeieeeneen,
Dac trung K¥ thudt: ... e
CO SO ST AUNEZ: ...ttt et e e et e sttt e s et e e sateeeenseeeesbeeennsaeeensneeennseeas
Phuong phap thuc hi€n: ... ...
Chuén, thiét bi chinh dugc st dUNE: o
Diéu kién méi truong: Nhiét do: .ovvvevviivieenns °C Do aAm: ...oeene %
Ngudi thue hign:....cccoooiiiiii e Ngay thuc hién: .....................
Dia diém thue RigN: ....ooiiiiiiiie e

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: [ | Pat [ ] Khong dat
2 Kiém tra k¥ thuét: [ ] Dat [ ] Khong dat
3 Kiém tra do lwong

3.1 Kiém tra dién dp thiét lip s6ng sin

Bang 1
Pién 4ap thiét 1ap Két qua do - .
(mV) IAn11an2 1An 3] TB DKDB do | Gi6i han cho phép
<0,5%
[ ] Dat [ ] Khong dat
3.2 Kiém tra dién dp thiét lap song vudng
Bing 2
Pi¢n ap thiét 1ap Két qua do - .
(mV) An1l1An21an 3] TB DKDB do | Gidi han cho phép
<0,5%
[] Pat [ ] Khong dat
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3.3 Kiém tra dp én dinh di¢n dp séng sin

Bang 3

Thoi gian
(s)

Két qua do

b

>

(=)}

n dinh do

P on dinh cho phép

0

100

200

300

400

500

600

700

800

900

<05%

[ ] Dat

3.4 Kiém tra dj én dinh dién dp song vudng

[ ] Khong dat

Bang 4

Thoi gian

Két qua do

5 1))

on dinh do

P on dinh cho phép

(8)
0

100

200

300

400

500

600

700

800

900

<05%

[] Dat

3.5 Kiém tra tan so thiét lip

[ ] Khong dat

Bdng 5

Tén so thiét 1ap Két qua do

(H2)

Lan1 | Lidn2 | Lan3

B

DKDB do

Gidi han cho phép

<1%

[ ] Dat

[ ] Khong dat
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3.6 Kiém tra d¢ bing phdng ddp tuyén tin sé

Bdng 6
Gia tri tin Két qua do bo bing bo bang
¥ | Lin1 |Lan2 [Lin3| TB |Phdngdo| phing cho
(Hz) phep
0,01
0,1
1
10 <-45dB
100
200
[ ] Dat [ ] Khong dat
3.7 Kiém tra dp on dinh tan so
Bang 7
Thoi gian A . A R g A R g .
(s) Keét qua do Do on dinh do Do on dinh cho phép
0
100
200
300
400 <104
500
600
700
800
900
[ ] Dat [ ] Khong dat
B K TUAI . ... e
Nguwoi soat lai Nguoi thue hién
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