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VAN BAN KY THUAT PO LUONG VIET NAM DLVN 321 : 2016

May phan tich phé - Quy trinh hiéu chuan
Spectrum analyzers — Calibration procedure

1 Pham vi ap dung

Vin ban ky thuat nay quy dinh quy trinh hiéu chuan may phan tich pho c6 dic trung
ky thuét do luong chinh nhu sau:

- Tan s6 1am viéc: 10 MHz + 40 GHz;

- Tan s6 gbc: 10 MHz;

- D9 6n dinh tan s6 < 10°%h;

- Mitc tap nhiéu trung binh: - 70 dBm;

- Sai s6 do mirc: + 1dB;

- D0 bang phang dép tuyén tan sb: 3 dB

dung dé kiém dinh phuong tién do kiém tra toc do phuong tién giao thong.

2 Giai thich tir ngir
Trong vin ban nay, cac tir ngit dudi day duoc hiéu nhu sau:

2.1 UUT (Unit Under Test): May phan tich ph6 can hiéu chuan.
2.2 DPKDBD: B¢ khong dam bao do.

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

Bdng 1
TT Tén phép hiéu chuin Theo diéu muc ciia quy trinh
1 | Kiém tra bén ngoai 7.1
2 | Kiém tra ky thuat 7.2
3 | Kiém tra do lwong 7.3

Kiém tra sai s0 va d§ 6n dinh tan s6 goc

3.1 10 MHz 7.3.1

39 I(Aler{l tra: do ch1n£1 xac ve bién do va tan 739
s0 cua dau ra chuan

3.3 | Kiém tra mirc tap nhiu trung binh 7.3.3
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TT Tén phép hiéu chuin Theo diéu muc ciia quy trinh
3.4 | Kiém tra do chinh x4c ctia by dém tan s6 7.3.4
3.5 | Kiém tra d6 bang phang dap tuyén tan sb 7.3.5
3.6 | Kiém tra sai s6 do murc 7.3.6

4 Phwong tién hiéu chuin

Céc phuong tién do ding trong hiéu chuan may phan tich phd duoc néu trong bang 2.

Bdng 2
Tén phuwong tién dung | DPac trung ky thuit do lwong AP dung clzo
TT Z 1 en 2 . diéu muc cua
dé hi¢u chuan co ban *s
* quy trinh
1 | Chuan do lwong
1.1 | May tao song Déi tan: 10 MHz + 40 GHz 7.3.4;7.3.5;
7.3.6
1.2 | May do cong suat 10 MHz =+ 18 GHz 7.3.2
1.3 | May do tan sd A1 tan: + ;
ay do tan so DaAu;tan '10 Hz_8 18 GHz; 731732
D06 on dinh: 10
1.4 | Tai chuan 50 Q 10 MHz dén 40 GHz 7.3.3
2 | Phuong tién do
Céc loai dau do cong | 10 MHz + 26,5 GHz 7.3.2
suat - 67 dBm + + 30 dBm
3 | Phwong tién phu
Cac loai cap va b 73.1dén7.3.6
chuyén doéi phu hop

S Diéu kién hi¢u chuan

Khi tién hanh hiéu chuan phai dam bao cac diéu kién méi truong sau day:
- Nhiét do: (25 * 3) °C;

- Do am:

6 Chuan bi hi¢u chuin
Truée khi tién hanh hiéu chuin phai thyc hién cac cong viéc chun bi sau day:
- Lam sach UUT;
- Cap ngudn dién cho UUT va cac thiét bi dung dé hiéu chuan it nhit 15 phit trudce khi
tién hanh hi€u chuan,;

4

< 80 %RH (khong dong suong).
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- UUT va cac thiét bi dung dé hiéu chuan phai dugc dit trong méi trudong hiéu chuan
it nhat 15 phut trudc 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:

- UUT can hiéu chuan phai nguyén ven, khong bi hong héc co khi, cac num nut
diéu khién d€ dang;

- Céu chi, dén chi thi ding trj s6 va khong hong hoc.

7.2 Kiém tra k¥ thuét

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

- Bat UUT 1én kiém tra cac tinh ning ctia may phai hoat dong binh thuong;

- Man hinh hién phai hién thi 1d rang cac thong sé do luong.

7.3 Kiém tra do luwong

UUT duoc kiém tra do ludng theo trinh tw, ndi dung, phuong phép va yéu ciu sau day:
7.3.1 Kiém tra sai s6 va do 6n dinh tan sb géc 10 MHz.

Sai sO0 va d¢ on dinh tan s6 dugc xac dinh theo so d6 hinh 1.

UUT can hiéu chuan May do tin sé

Hinh 1

Tan s géc 10 MHz tir dau ra caa UUT can hiéu chuan duogc dua vao diu vao cua
may do tan so6. Tién hanh do it nhat n = 10 lan. K&t qua tan s6 do dugc ghi vao
bién ban hi¢u chuan trong bang 1a, phu luc.

Sai s0 tuy¢t doi tan s6 goc dugc xac dinh bang cong thic :

ATf=f, — 10000 000 (H2) (1)
Trong do:
S,
f,=—— n>10 (2)
n

UUT phai dugc tit it nhat 1 gio dé 1am ngudi.
Do 6n dinh tan s6 gdc 10 MHz duoc x4c dinh nhu sau:
- 05 phut sau khi bat lai UUT do gia tri tan s6 gbc fi;

- 15 phut sau do gia tri tan sb gbc f3;
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- 60 phut sau do gia tri tan sb gbc fs.
D6 6n dinh tan s sau bat may 05 phat va 15 phut duge tinh theo cong thirc:

D6 6n dinh tan sb sau 05 phut bat may:

f1 _fs
= 3
T (3)
Do 6n dinh tan sd sauls phut bat may:
f,—f
05 = 223 4
P 1x107 )

Két qua tinh toan do 6n dinh duoc ghi vao bién ban hiéu chuan trong bang 1b, phu
luc.
7.3.2 Kiém tra do chinh x4c vé bién do va tan s cua dau ra chuan

Do chinh xac vé bién do va tan s6 dau ra chuan cia UUT duoc xac dinh theo so do
hinh 2.

UUT can hiéu chuan DPau do cong suit

A 4

May do tan s6

\ 4

Hinh 2

D06 chinh xac bién d0 va tan s cua dau ra chuan dugc xac dinh bang may do cong
suat va may do tan so. Két qua do ghi vao bang 2, phu luc.

Sai sb do tan dau ra chuan khong dugce 16n hon 10'6, sai s0 mrc dau ra chuan
khong dugce 16n hon 1dB.
7.3.3 Kiém tra muc tap nhiu trung binh

Mirc tap nhiéu trung binh ctia UUT dugc xac dinh theo so d6 hinh 3.

UUT cén hiéu chuan Tai chuan 50 Q

Y

Hinh 3

Pau vao 50 Q ciua UUT duoc ddu tai chuan 50 Q. Thiét 1ap d6 phan dai bing
thong, bang thong video va suy giam dau vao phu hop véi dic tinh k§ thuat cia
UUT can hiéu chuan. Mirc tap nhiéu trung binh hién thi duoc x4c dinh tai it nhat 3
diém trong dai bing thong. Két qua ghi vao bang 3 cua phu luc.

6
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Sai s6 do duwoc khong duge vuot qua -70 dBm.

7.3.4 Kiém tra @0 chinh xac cuia bd dém tan so

D6 chinh x4c bo dém tan sb cia UUT duge xac dinh theo so d6 hinh 4.

Tan sb gbc ngoai 10 MHz

\ 4 \4

May tao song —> UUT can hiéu chuan

Hinh 4
Do chinh x4c cua bd dém tan sé‘du:qrc xac dinh bél}g céch do truc tiép tan sb f, dau
ra cia may phat quét cling nhu tan s6 vach danh dau f5 bang UUT.
Do chinh xac A¢ ciia bd dém tan sb dugc xac dinh theo cong thuec:
Ar=f4- f5 ()
Két qua do ghi vao bang 4 cua phu luc.

Sai s6 do dugc khong dugce vuot qua 10'6,

7.3.5 Kiém tra do bang phang dap tuyén tan sb
Do bang phang dap tuyén tin s6 cia UUT duoc xac dinh theo so d6 hinh 5.

Tan s6 gbc ngoai 10 MHz

|

\ 4 \4

May tao song —> UUT céan hiéu chuan

Hinh 5

Do bang phang dap tuyén tén s6 ctia UUT dugce thuc hién béng cach dua bién do
danh dinh tir may phat muc to hop so sanh v&i muc tai tan sb tin hiéu chuan F,. Do
bang phang dap tuyén tan sd A tinh bang dB dugc xac dinh theo cong thirc:

L =20 x IogU—i (dB) (6)

0

Trong do:
Ui : mtrc bién do tin hi€u do dugc tai gia tri tan so i;
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U, : mtrc bién do tin hiéu do duoc tai tan so tin hiéu chuan F,.
Céac gia tri bién d6 do duogc ghi vao bang 5, phu luc.
7.3.6 Kiém tra sai sd do muc

Sai s6 do mirc cia UUT duoc xac dinh theo so dd hinh 10.

Tan sb gbc ngoai 10 MHz

|

\ 4 A\ 4

May tao song —> UUT can hiéu chuan

Hinh 6

Sai s6 do mirc cia UUT duoc xac dinh béng cach dua muc tin hiéu vo1 bién do
danh dinh vao UUT tai tan s6 50 MHz. So sanh cic mtrc phat danh dinh cua may
tao song voi muc do dugc trén UUT. Sai s60 do muc 1 dugc xdc dinh theo cong
thire:

Awi =Uyuti = Uwrsi (7)
Trong do:
Ai : Sai s6 do muc cua UUT
Uyuri : Mte i do duge bang UUT;
Umrsi : Mite i cia may phat mice t6 hop;
Céc gia tri do dugc ghi vao bang 6 phu luc.

Sai s6 do duoc cong v6i d6 khong bao dam do tdng hop (U) dugce tinh toan & muc
8 khong dugc vuot qua 1 dB.

8 Udc lwong do khong dam biao do

Po khong bao dam do duoc tinh toan cho phép hiéu chuan ¢ muc 7.3.6.
8.1 Cac thanh phin d§ khong dam bio do

8.1.1 bKDBD loai A, ua

ua duoc tinh theo phuong phéap théng ké dua vao két qua do.

Gié tri trung binh cua n gia tri do:

NS ®
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Do léch chuén s(x;):

9)
b6 khong dam bao do loai A chinh bang dd 1éch chuan thuc nghiém cua gia tri
trung binh s(x):

uA—s() N 0)

Trong phép hiéu chuan UUT phan xac dinh d6 trung thuc cta thang chia do, mdi
diém hiéu chuan tdi thiéu duoc 1ay két qua do 3 1an (n = 3).

8.1.2 bKDBD loai B, ug
Ug :\/uél"'uzsz (11)

Trong do:

Ug:: PKPBP vé muc theo cong bd cila nha san xuat ghi trong tai liéu k¥ thuat cia
UUT.

Ug,: PKDBP clia may phat muc theo cong bd ciia nha san xuat ghi tai lidu k¥
thuat cua may phat muc t6 hop.

8.3 P khong dam bao do tong hop: uc

U, :4/u,2_\+u§ (12)

8.4 Po khong dam bao do mé rong: U
Tinh v6i mtc d6 tin cay 95 %; hé sb phu k = 2:

U=2XuUc (13)

Bing tong hop cdc nguén gy nén dé khéng dim bdo do

TT Ngudn goc gy nén do khong dam bio do Dlﬁﬂ?ﬂ Phan bo
1 | D6 khong dam bao do loai A, U A Chuan
2 Do khong dam bao do loai B, ug
2.1 | PKDBD vé muc theo cong bd ctia nha san xut, ug, B Chir nhat
99 DWKDBAD cua may phat muc theo cong bo cua nha B Chi nhat
san xuat, ug,
PKPBP tong hop, uc Chuén
PKPBDP mé rong, U Chuan
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9 Xir ly chung

9.1 May phan tich phd sau khi hiéu chuin néu dam béo cac yéu ciu néu trong muc 7 va 8
thi duoc cap ching chi hiéu chuén (tem hiéu chuan, gidy chimg nhan hiéu chuan,...) theo
quy dinh.

9.2 May phén tich phd sau khi hiéu chuin néu khéng dam bao yéu cau trong muc 7 va 8
thi khong cap chimg chi hiéu chuan méi va x6a dau hiéu chuan cii (néu co).

9.3 Chu ky hiéu chuan ctia may phan tich phé 1a 12 thang.

10



Phu luc

Tén co quan hiéu chuan BIEN BAN HIEU CHUAN
............................... SO i

Tén chudn/phurong tien Q00 ..........ouii e
KABU: e SO e e
CO SG SAN XUAL: «ovveeeneee e, NAM SAN XUAL: oveeeeeeeeeeeeeaenn
Pac trung K¥ thUAt 1 ... e
CO SO ST AUNE: ... ettt ettt e et e e ettt e e et e e bb e e e s bb e e e e be e e e anbe e e snnbeeennneas
Phuong phap thuc hi€n: ... ...
Chuén, thiét bi chinh dugc st dUNE:
Diéu kién moi truong: Nhiét d0: vvveveererrenn, °C Do Am: ... %
Nguoi thuc hign: ... Ngay thuc hién: .....................
Dia diém thuc hidn: ...

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: [ | Pat [ ] Khong dat
2 Kiém tra ky thuat: [ ] Dat [ ] Khong dat

3 Kiém tra do lwong

3.1 Kiém tra sai sé va dp on dinh tin sé goc 10 MHz.

Bang Ia
TT Gia tri do dwgc lan thir i fio Sai s6 tuyét doi Af
1
10
[ ] Dat [ ] Khong dat
Bdng Ib
Tan sb gbc Do on
T 10 MHz h k fs dinh
1
2
3
4
[ ] Dat [ ] Khong dat

11



3.2 Kiem tra d¢ chinh xdc vé bién dj va tan so ciia dau ra tin hi¢u chuan

Badng 2
Gia tritin | Gia tri i e o Gia tri .y . %
TT | sédanh | biends | 35" 8" Ibiendgao| 52 | SIS
dinh danh dinh : dugc :
[] Pat [ ] Khong dat
3.3 Kiém tra mikc tap nhiéu trung binh
Bing 3
T Tan sé Mikc tap nhi€u trung binh Mikc gi6i han
do dwoe ‘
1 10 MHz
2 50 MHz
100 MHz
10 dén Fax
[ ] Dat [ ] Khong dat

3.4 Kiém tra do chinh xdc cuia by dém tan so

Bdng 4
Tén sb thiée —etlap cua UUT Tan sb Tan s A
A 2 . A X Tan so Do chinh
TT | 1ap cua may Tan so do dwge | do duwgc Yo
tao song nhip try ng f4 fs xac
’ : tam
[ ] Dat [ ] Khong dat
3.5 Kiém tra d¢ bang phéng ddp tuyén tin sé
Bing 5

TT

Tan so

Gia tri bién
do do duogc

Mirc gidi han

12
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[ ] Khong dat



3.6 Kiem tra sai so do murc

Bdng 6

TT

Mirc bién d§ cia may
tao song

Mirc bién d¢ do dwgc trén
UuuT

Sai so

A OWIN|PF

[ ] Pat

[ ] Khong dat

A KU TUAIL ... e e

Nguoi soat lai

Nguwoi thue hién
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