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Hiéu chuadn ddng hd van nang dé
ban 6.5 digit trong nganh dién t& voi
Fluke 5560A Multi-Product Calibrator

Hiéu chuan déng hé van
nang dé ban la diéu can
thiét dé dam bao do
chinh xac va dé tin cay
ciua chung trong phép
do. Tai lieu nay mo ta
cach danh gia tinh phu
hop cua thiét bi hiéu
chudn dé hiéu chuan
dong hé van niang ky
thuat s6 dé ban 6.5 chiv
s6 (DMM).

Muc dich - Objective

Xac minh hiéu qua cta May hiéu chuan dién da chirc ndng Fluke 5560A High-Performance
Multi-Product Calibrator cho céng viéc yéu ciu dd chinh xac cao nay. Cac diém hiéu chuén
duoc lwa chon dua trén cac khuyén nghi do tirng nha san xuat may DMM. Ty I& d6 chinh
xac t6i thiéu (TAR — Test Accuracy Ratio) la 4:1 thwdng dwoc chon la dd tin cay hiéu chuan
tdi thiéu c6 thé chip nhan dwoc véi nganh dién tl. Ty 1& TAR 4:1 nay la tiéu chi hiéu nang
thwong dwoc sir dung.

Tai liéu tham khao - Reference Materials
. Fluke 5560A Multi-Product Calibrator Manual
. Tai liéu cta cac déng hé van nang dé ban 6,5 chi¥ sé dwoc str dung rdng rai nhéat voi
hwéng dan hiéu chuén, bao gdm hwéng dan cha nha san xuét cho tirng déng hé van nang,
nhw:
- Keysight 34461A. Manual Information, Part Number: 34460-90901, Edition 10,
September 2023
- Keysight 34465A. Manual Information, Part Number: 34460-90901, Edition 10,
September 2023
- Fluke 8846A. Manual Information, July 2006, Rev. 2, 6/08
- Keithley DMM 2000. User’'s Manual 2000-900-01 Rev. J / August 2010
- Keithley DMM 6500. User’'s Manual 900-01 Rev. B / August 2019
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Phwong phap thwc hién va danh gia — Methodology

Qua trinh thye hién duwoc moé ta trong tai liéu nay tuan theo mét phuong phap tiép can cé
céu tric, bat diu véi cac quy trinh hiéu chuan may do da nang dé ban 6.5 chir sé do nha
san xuét khuyén nghi. Cac quy trinh nay chi ra cac diém kiém tra/hiéu chuan va hiéu ning
can thiét. Sau do, cac diém nay dwoc so sanh véi thong sb ky thuat day da cia may chuan
Fluke 5560, bao gébm ca théng sb ky thuat cha thang do va dd chinh xac nén (floor
specifications)

Ti s TAR la moét yéu tb quan trong trong hiéu chuan. Trong do lwdng, TAR va Ty 1é do
khéng dam bao do thir nghiém (TUR) déu dwoc st dung d& dam bao chat lwong cla céac
phép do. Tuy nhién, ching dwoc s dung trong cac bdi cdnh khac nhau va cé y nghia khac
nhau. TAR la ty |& gitra dd chinh xac dwoc chi dinh cda thiét bi so véi do chinh xac dwoc chi
dinh cua thiét bi chuan. TAR Ia tiéu chuin chap nhan thuwdng duwoc sir dung vé hiéu ndng
(danh gia) thiét bi chuan so vé&i Thiét bj do dang can kiém tra/ hiéu chuin (UUT — Unit Under
Test).

Fluke 5560A cung cap théng
sb ky thuat véi ca hai mc
d6 tin cay la 99% va 95%. D6
tin cay 95% thwong dwoc s
dung trong nganh hiéu
chuan, nhwng dé tin cay
99% théng sé sé than trong
hon (khéng qua nhd) va co
thé bao vé tét hon trwéc rui
ro c6 thé gap phai trong (rng
dung chinh xac rat cao.

Kiém tra thwc té - The Test
M6t so sanh toan dién da dwoc tién hanh gitra cac diém hiéu chudn dwoc khuyén nghi tiv
nhiéu nha san xuét khac nhau va thdng sé kj thuat cia May hiéu chuan da sén pham Fluke
5560A. Muc tiéu la chirng minh rang Fluke 5560A c6 thé dwoc st dung truc tiép dé hiéu
chuan déng hd van nang dé ban 6.5 chir sé véi TAR 1&n hon 4:1 ma hau nhw khéng can
thiét bi bd sung nao khac. Bang chu y, Fluke 5560A cé chirc ndng quan ly trirc quan hién thi
thong sb ky thuat cho tirng diém hiéu chuén trén man hinh, cé thé gitp xac minh TAR & bat
ky dau ra nao dé dang hon.
Chung ta hay bat dau véi Keysight 34461A trén DCV véi do tin cay 95%. Bang dau tién hién
thi tAt c& cac thong s6 ky thuat ctia phwong tién do (UUT) tlr hwéng dan s dung nhw sau:

«  Pham vi ctia chirc nang thuc té (DCV — Volt DC trong truéng hop nay).

+ Céc diém do dwoc sir dung trong moi pham vi (cot VCal ).

+ Sai sb t6i da cho phép (SSCP) - Maximum Permitted Error (MPE) theo théng sb

ky thuat (TSKT — SPECS) 24 giov, 90 ngay, 1 nam, va 2 nam.
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1.1. DC Voltage

Phamvi do MPE cua UUT (theo Manual Phuwong tién do)

36mV 51 mV 56 mV 71 mV

. + MPE +MPE +MPE
H Max i= Vcal +MPE24 H 90 days 1year

1 100mV Y 7.5uV 8.5pV 10pV
100 mV 2 -100mV 6pV 7.5pV 8.5pV 10uV
v 1 1V 19pV 29V 39V 54pV
2 1V 19pV 29V 39V 54pV

1 4V 70 pv 120V 160pV
10V 130 pV 240pV 340V 490V
ey 10V 130 v 2401V 340V 490V
100V 100V 2.6mV 4.1mV 4.6mV 6.1mV
-100V 2.6mV 4.1mV 4.6mV 6.1mV

16mV 23.5 mV 26.0 mV 33.5 mV

1.1. DC Voltage (continued)

Phamvido TSKT ctia 5560A, v6i do tin cay 95% (uV/V + Floor)

Max 90 Days 1year 2 years “
7.8uV/V 9.3uV/V 12uVv/vV 0.8uVv
100 mv 7.8uV/V 9.3uV/V 12pVIV 0.8pV
5.1uV/V 6.4 VIV 8.5uV/V 1uv
1V 5.1pV/V 6.4uV/V 8.5uV/V 1uV
5.0pV/V 6.2puV/V 7.8pV/IV 10pV
5.0uVv/V 6.2uV/V 7.8uV/V 10pVv
10V
5.0pV/V 6.2puV/V 7.8puV/V 10pV
7.2uV/IV 8.5uV/V 11 pv/vV 100pV
100V 7.2uV/V 8.5uV/V 11 pvIv 100pV

7.2uV/IV 8.5uV/V 11 pv/IV 1000pV

7.2uV/IV 8.5pV/V 11 VIV 1000V

*Floor: la sé d6 chinh xac nén.
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Vi du vé cach tinh ngwdng cla gia tri doc- Example Reading Limit Calculation
Vi du ban dang kiém tra UUT tai dai 100mV (dai 1, j=1), v&i gia tri thir 100mV (gia tri 1, i=1).
Sai sb t6i da cho phép (SSCP hodc MPE) ctia UUT tai danh dinh 1 nam la 8.5pV.

M . Veal = MPE = MPE +MPE + MPE
ax 1= ca 24 H 90 days 1year PACET S

100mV Y 7.5uv | NN
100 mv
-100mV Y 7.5V |  8.5pV 10pvV

TSKT may hiéu chuan Fluke 5560A Multi-Product Calibrator, v&i d6 tin cay 95%, théng sbé 1
nam tai diém gia tri chuan 100mv la 9.3uV/V (ch& khéng phai la 9.3uV), cdng véi gia tri nén
(floor) 0.8pV.

Tai di@m chudn phat ra 100mV, TSKT 1a: 0.1V x (9.3 * 10-6) V + (0.8 * 10-6) V = 1.73uV

Do d6 ti s6 TAR tai diém nay (v&i TSKT 1 ndm) |1a: TAR = 8.5uV/1.73uV = 4.9

5560A TSKT véi dé tin cay 95% (uV/V + Floor) Actual TAR

90 days 1years 2 years

90 Days 1years BPACEIS

yAINAA 93UV 12 pViV 0.8 pV 4.7 4.9

7.8pV/V| 9.3uVv/V | 12pv/v 0.8 pV 4.7 n

Ngay ca khi dung TSKT Fluke 5560A , dd tin cay 95 % tai danh dinh 2 nam, thi tai diém gia
tri chudn 100mv, théng sé A2UVIV c6 thé dung dé hiéu chuan UUT nay nhw sau:

Tai didm chu&n phat ra 100mV, TSKT 1a: 0.1V x (12 * 10-6 ) V + (0.8 * 10-6) V = 2.00pV
Lac nay ti s6 TAR tai diém nay (TSKT 2 nam) la: TAR = 10uV./2uV = 510

Cac bwérc tiép theo - Next Steps

Sau khi hoan tat chirc nang DCV, chuing t6i sé tiép tuc hiéu chuan chirc ndng Dién ap xoay
chiéu (VAC — Volt AC) tai mdi diém do nha san xuét ciia méi UUT chi ra va thyc hién cling
mot phan tich toan hoc ma ching téi da thwec hién dbéi véi DCV — Volt DC nhw trén. Théng
thwong, trong V AC, cac nha san xut may do DMM st dung moét sé diém thir nghiém trong
mdi pham vi, v&i cac tan sb va bién dd khac nhau, theo quyét dinh riéng cta ho.

Va sau do, ching t6i s& chuyén sang chirc ndng dong dién mét chiéu (I DC), r6i dén dong
dién xoay chiéu (I AC) va két thuc bang dién tré. Néu ban khong thé dat dwoc ti sb TAR téi
thidu 1a 4, didu d6 c6 nghia la chat lwgng hiéu chuan va kiém tra phwong tién do UUT, nhat
Ia thiét bj do dién, c6 thé khong da tin cay. Sau day la moét sb bwdc ban cé thé can nhéc
thém:
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1. Kiém tra lai qua trinh hiéu chuan - Review the Calibration Process

Dam bao réng ban dang s dung cac théng sé va don vi do gibng nhau cho may do (UUT)
va may chuan lam hiéu chun. Néu dung sai d6 chinh xac dwoc thé hién duéi dang decibel,
phan trdam hoéc cac ty 1& khac, ching nén dwoc chuyén déi thanh gia tri tuyét dbi cha cac
don vj do lweng co ban dé cé sw thdng nhét trong phép tinh va danh gia.

2. Nang cao doé chinh xac do lwéng - Improve Measurement Accuracy

S dung thiét bi chuan hoac dung cu do chuan chinh xac hon dé hiéu chuan. Piéu nay cé
thé giup tang ti sé6 TAR. Dbi v&i vi du nay, chung téi sé chi st dung duy nhat mot may hiéu
chuan dién Fluke 5560A la day du dap &ng ti s6 TAR; nhwng v&i cac may hiéu chuan khac
thi cling c6 thé yéu ciu thiét bi kiém tra phu tro dé duy tri ti sé TAR 4:1.

3. Ha ngwdng chap nhan cua UUT - Reduce Tolerance

Néu cé thé, xem xét ha nguéng chap nhan cla thiét bi do can kiém tra (UUT). Nghia 1a m&
rong théng s MPE hon théng sb danh dinh. Diéu nay c6 thé giup tang ti sé TAR. *Tuy theo
diéu kién st dung, yéu cau ky thuat va danh gia rai ro.

4. BDanh gié rui ro - Risk Assessment

Cac quy tac quyét dinh va bét ky ty Ie lién quan nao nhuw TAR déu lién quan dén rui ro trong
cac hé thong do lwerng, cong viéc can do va xac minh, hodc QA. Céac t6 chwc phai xac dinh
quy tac quyét dinh nao dap &ng dwoc nhu cau riéng ctia ho va ty 1& ndo, néu cé, duoc coi la
chép nhan duoc.

5. Tw van tir chuyén gia - Consult with Experts

Néu ban van khong thé dat duwoc ti s TAR 1a 4, cé thé hivu ich khi tham khao y kién cla
chuyén gia do lwng hodc nha san xuét thiét bj do d& dwoc hwéng dan thém. Hay nhé rang,
muc tiéu dat dwoc TAR 14 4:1 1a d& dam bdo chat lwong do lwdng du tét, da tin cay. Néu
ban khéng thé dat dwoc ty 1& nay, diéu quan trong la phai hiéu céac rdi ro tiém an dé dwa ra
quyét dinh can nhac va phu hop dwa trén nhu cau s dung, nhu cau chét lwong va tinh
huéng cu thé cua ban.

Ngoai ra va chuyén sau hon trong dién t&r, Ban cling c6 thé thi» sir dung guardbanding (tam
goi la ‘dai bao vé&’) nhw mot ky thuat hiru ich khi ban dang x& ly cac ti 1é TAR thap hon.
Guardbanding |a mét phwong phap dwoc sir dung dé gidm nguy co dwa ra quyét dinh tuan
tha khéng chinh xac. Nhitng quyét dinh khéng chinh xac nay cé thé la:

+ Chép nhan sai (False Acceptance): Tuyén bé moét két qua nam trong pham vi
dung sai khi ma né ndm ngoai dung sai cho phép.

« Tl chéi sai (False Rejection): Tuyén bd mot két qua ndm ngoai pham vi dung sai
khi ma né nam trong dung sai cho phép.

+ Nhirng sw kién nay thuwéng dwoc goi la 16i loai | va 16i loai II. (Type | and Type |I
errors.)

Trong bbi canh hiéu chuan, guardbanding lién quan dén viéc gidm gi¢i han dung sai (Vung
thong s6 ky thuat cho phép — Specification Zone) theo gia tri cia d6 khéng ddm béo do. Diéu
nay tao ra dung sai chdp nhan (Vung chip nhan nghiém ngat — Acceptance Zone), con
duwoc goi la Dung sai C6 ‘Dai Bdo V&’ (Guardband Tolerance). Bt ky gia tri nao ndm ngoai
ving chdp nhan — Acceptance Zone - d6 déu dwoc coi la “Khéng chip nhan — Fail
Acceptance”.
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Vi vay, néu ban dang giai quyét tinh huéng khéng thé cé TAR 4:1 do tinh chét k§ thuat vé cung
d&c biét, viéc st dung guardbanding c6 thé gitip giam kha néng gdp phai tinh hudng chip nhan
sai hoac tr chdi sai. Do d8, guardbanding cé thé dwoc coi la cai thién dé tin cay vao két qua do
phong thi nghiém, phong hiéu chuan bao céo.

Hay nhé réng, muc tiéu ctia guardbanding khéng chi 1a dap (rng yéu ciu cta ISO ma con 13
gidm nguy co xay ra chp nhan sai ho&c tr chdi sai. Luén luén quan trong 1a phai hiéu cac rui
ro tiém an va dwa ra quyét dinh can nhac va phu hop dwa trén nhu ciu va hoan canh cu thé
cua ban.

Két qua - Results

Két qua cta hiéu chuan va tai liéu (’ng dung nay sé cho thay rang, v&i mbi ddng hé van nang
dé ban 6.5 digit da néu trén, khi chi dwoc hiéu chuan bang Fluke 5560A, déu dat hodc vuwot qua
dd chinh xac do nha san xuét chi dinh va két qua hiéu chuan dat dwoc ti s6 TAR mong muén 1a
4:1 trén toan bd pham vi va chirc ndng. Piéu nay cling c6 tinh linh hoat cta Fluke 5560A nhw
mot tiéu chuan hiéu chuan dién da nangva chirng minh hiéu qua cla qua trinh hiéu chuan.

1. D6i v&i Keysight 34461A, hwéng dan sir dung néu ré 59 diém hiéu chuén, 100% trong
sb d6 dat dwoc véi TAR > 4.

Keysight

20 vDC

g VAL
15 . VAL

1D
a "

L1
El

W Ohms

TAR>A0 TAR=[2.5-40| TAR>1S

2. DPéi v&i Keysight 34465A, hwéng dan sir dung néu 58 diém hiéu chuan, 51 trong s6
dé dat dwoc véi TAR > 4, bdn trong s6 dé nam trong pham vi [2.5 dén 4) va chi c6 3
diém véi TAR < 2.5

Keysight

20 wDC
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L]
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| ]

5 m—wm — R
B Ohms
TAR>40 TAR=[2.5-40] TAR>2S

3. Doi v&i Fluke 8846A, hwong dan sir dung néu 111 diém hiéu chuan, 109 trong sé doé
dat dwoc véi TAR > 4 va chi c6 2 diém trong pham vi [2.5 dén 4) va khong c6 diém
nao vé&i TAR < 2.5.

) Fluke

- VAS
s . VAL
Pat)
10
/ L]
10
b ) EE e

TAR>4.0 TAR=[2.5-40| TAR>2S
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4. P6i v&i Keithley 2000, hwéng dan sir dung néu 37 diém hiéu chuan, 100% trong s6
dé dat dwoc v&i TAR > 4.

Keithley
0 < s

LY

TAR>4.0 TAR=[25-40| TAR>25 I Otirsi

5. D6i voi Keithley 6500, hwéng dan sir dung néu 105 diém hiéu chuan, 96 trong sé6 d6
dat dwoc véi TAR > 4 va 9 diém véi TAR < 2.5

Kei Enle";“

———m Wi

TAR>4.0 TAR=[2.5-40| TAR>2S

Két luan - Conclusion

Viéc hiéu chuan ddng hd van nang ky thuat sé dé& ban 6.5 chi¥ s6 (DMM), chi sir dung Fluke
5560A Multi-Product Calibrator, cé thé cung cdp mdrc d6 tin cdy cao ma khéng can nhiéu
tiéu chuan khac. Tam quan trong cla viéc cé TAR I&n hon 4:1 khéng thé dwoc khéng nhac
dén. Ti s6 TAR cao hon cung cap mirc do tin cay cao hon vao két qua do lwdng, hiéu
chuén, gidm nguy co 16i do lwéng va d&m bao tuan thi cac tiéu chuan chét lwong.

May hiéu chuén dién da thiét bi Fluke 5560A, v&i cac tinh nang tién tién va dd chinh xac cao
hon, cé thé hiéu chuan nhiéu DMM 6.5 chir s6 vé&i TAR I&n hon 4:1 trong hau hét cac thdng
sb ky thuat do lweng clia né.

Tai liéu ng dung nay dwoc soan thado va tién hanh véi muc dich chirng minh vé mét do
lwdng rang Fluke 5560A dap rng mirc TAR dw kién I&n hon 4 trong hau hét cac thong sb ky
thuat do lwdng ctia nd. Chung tdi hy vong rang théng tin nay sé cung cp cho ky sw, ngudi
dung, chuyén qua QA, chuyén gia dién tt, chuyén gia hiéu chudn, khach hang tiém nang
hiéu rd vé kha nang cta Fluke 5560A va tdm quan trong cla viéc duy tri TAR cao trong cac
qua trinh do lwéng clia mbi co s&.

Hay nhé rang, mot DMM dwoc hiéu chuan tét khéng chi 1a tuan tha cac tiéu chuan vé
ISO va chat lwong — ma con la dam bao dé chinh xac cua phép do, do tin cay cua dir
liéu va cudi cuing la cac quyét dinh ban dwa ra dwa trén cac phép do nay. Cac phép do
khéng tét c6 thé dan dén cac quyét dinh khong t6t va két qua khong hiéu qua. Vé&i
Fluke 5560A, ban cé thé tw tin vao ca chat lwong phép do va tinh trung thwe, dung
dan, chuan xac cua dir liéu.
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