VI - Hwéng dan van hanh

CA 922 - 20 MHz
CA 942 - 40 MHz

Dao dong ké cam tay



Cam on ban da mua dao ddng ké k¥ thuat s cAm tay nay véi cac kénh dwoc cach ly véi nhau va cach ly voi dét.

Dé co dworc dich vu tét nhét tir thiét bj cda ban:

B Doc ky hudng dan st dung nay,

B Tuan thu cac bién phap phong ngwra khi st dung.

CA 922 Man hinh mau 2 kénh 20 MHz thang do 50 MS/giay
CA 942 Man hinh mau 2 kénh 40 MHz thang do 50 MS/giay

c € D4u CE cho thay sw tuan tha Chi thj dién ap thap ctia Chau Au (2014/35/EU), Chi thi v& tinh twong thich dién tir

CANH BAO, nguy co NGUY HIEM! Nguoi van hanh phai tham khao nhirng hiéng dan nay bét cir khi nao biéu twong
nguy hiém nay xuét hién.

Théng tin hoac I&i khuyén hiru ich.

A CANH BAO, nguy co dién giat. Dién ap &p dung cho cac bd phan dwoc danh ddu béng ky hiéu nay c6 thé nguy hiém.
[ ]
) |

Cach dién kép.

Chauvin Arnoux da ap dung phucmg phép tiép can thiét ké sinh thai dé thiét ké thiét bj nay Viéc phén tich vong doi
hoan chinh d& cho phép chuing t6i kiém soat va tbi wu hoa céac tac dong ctia san phdm déi véi méi truong. Déc biét,
thiét bi nay con vwot trén mirc cac yéu ciu quy dinh vé tai ché va tai st dung.

(2014/30/EU) va Chi thi v& han ché cac chét nguy hiém (RoHS, 2011/65/EU va 2015/863/EU).
DAu UKCA chtng nhan réng san pham tuan thi cac yéu cau ap dung & Vwong qudc Anh, dic biét 1a v& An toan dién

ap thap, twong thich dién tlr, va Han ché cac chét nguy hai.

E Thung rac véi mot dwerng ké chay qua cé nghia 13 trong Lién minh chau Au, sdn phdm phai duwgc xt Iy ¢é chon loc
o theo chi thi WEEE 2012/196/UE.

Dinh nghia cac danh muc do lwdng

Danh muc do lwéng IV twong (rng véi cac phép do dwoc thwe hién tai ngudn clia cac hé thdng lap dat dién ap thap.

Vi du: bd c&p ngudn, bd dém va cac thiét bi bdo vé.

Danh muc do lwong Il twvong tng véi cac phép do cho cac hé théng 1ap dat téa nha.

Vi du: bang phan phdi, cau dao, may moc hoadc cac thiét bi cong nghiép cé dinh.

Danh muc do luwong |l twong ng véi cac phép do dwoc thwe hién trén cac mach truc tiép ndi véi cac hé thdng Iap dat dién
ap thap.

Vi du: cAp ngudn cho cac thiét bi dién sinh hoat va dung cu cam tay.

THAN TRONG KHI SU’ DUNG

Thiét bi nay tuan tha véi tiéu chuén an toan IEC/EN 61010-2-030, BS EN 61010-2-030, day dan tuan tha véi tiéu chuan
IEC/EN 61010-031, BS EN 61010-031, va cac cam bién dong dién tuan tha theo IEC/EN 61010-2-032, BS EN 61010-2-032, cho
dién ap |én den 600V trong danh muc Il .

Khéng st dung thiét bj cho cac mach ma khéng nam trong cac danh muc do lweng |1, 11, hodc IV hodc c6 thé vé tinh dwoc két
ndi v&i cac mach ma khéng thuéc cac danh muc do lwdng I, Ill, hoac IV.

Nguw&i van hanh va/ hodc don vi thdm quyén cé trach nhiém phai doc k§ va hleu o vé cac bién phap phong ngtra khac nhau
dwoc thwe hién trong khi st dung. Kién thirc virng chac va nhan thirc sau sic vé cac méi nguy hiém vé dién 13 can thiét khi
str dung thiét bj nay.

Néu ban st dung thiét bi nay khéng dung vé&i quy dinh, sw bao vé ma né cung cap cé thé bj xam pham, do dé gay nguy hiém
cho ban.

Khéng str dung thiét bj trén cac mang ma c6 dién ap hodc danh muc vwot qué nhirng didu da néu.

Khoéng st dung thiét bi néu né co6 vé bi hu hdng, khdng hoan thién hodc do kin kém.

Trwéc mdi lan s dung, hay kiém tra tinh trang cta |&p cach dién trén day dan, vé va cac phu kién. BAt ky hang muc nao cé
|&p cach dién bj suy gidam (k& cd mot phan) phai dwoc dé ra dé stra chiva hodc loai bd.

Truwéce khi st dung thiét bi cta ban, , hay kiém tra xem n6 c6 hoan toan khoé hay khéng. Néu né bi wét, né phai duwgc lam kho
that k¥ trwéc khi co thé dwoc két ndi hodc st dung.

Chi sr dung day dan va phu kién di kém. Viéc str dung day dan (hoéc phu kién) c6 dién ap ho&c & danh muc thap hon sé gi&i
han dién ap hoac danh muc cla thiét bj két hgp va day dan (hoac phu kién) & mlrc clia day dan (hodc phu kién).

St dung thiét bi bdo hd ca nhan mét cach co hé théng.

Khi thao tac v&i day dan, cac dau do kiém tra, va cac kep ca sau, hay gi* ngon tay ban phia sau I&p bao vé vat ly.

Moi quy trinh kh&c phuc sw cb hodc xac minh do Iwéng phai dwoc thuc hién bdi nhan vién co k§ ndng dwoc Gy quyén.
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1.2. PHU KIEN

-bAU DO PWM
- KEP DAO BONG E27 CVH

Déi v&i cac phu kién va phu tung, hay tham khao trang web ctia chung toi:

www.chauvin-arnoux.com



http://www.chauvin-arnoux.com

2. MO TA THIET BI

2.1. GIOI THIEU

Diém dac biét ciia dao dong ké nay 1a sw két hop nhém 3 thiét bi dung cu vao thanh mot:

Digital
oscilloscope

CA922
CA 942

Harmonic
analyser

B mot dao déng ké ky thuat sé phong thi nghiém dé phan tich cac tin hiéu dién t& va k¥ thuat dién,
B mot da nang k& 2- kénh, 8000- phép do tbng s6,
B mot may phan tich séng hai, d& phan ly déng thdi 2 tin hiéu véi séng hai co ban va 31 séng hai dau tién cla ching.

Thiét bi van hanh & dd do séng khong ddi la 2.500 diém.
Man hinh LCD TFT dwoc st dung dé quan sat cac tin hiéu dwgc ap dung cuing véi tat ca cac thong sb cai dat.
Cac chirc ndng lénh chinh c6 thé dwoc truy cap vao bdng céc st dung cac phim trén bang phia truéc.

Giao dién db hoa dwoc st dung dé:
- diéu chinh cac thdng sé lién quan dén nut da chon,
- diéu huwdng bang menu chinh nam ngang hién thi cac cai dat hién tai va menu phu nam doc.

2.2. CAP NGUON

Dao déng ké dwoc cung cap voi:

B mot ngudn chinh t&i ngudn cung USB va mét gidc day cdm USB véi mot ferit
bién ap: 5 VDC
Ngudn dién: 2 A

Phan cuc:
W BJ tich dién pin 6 pin sac > NiMH (1,2 V - LR6 hoac AA).

Khi ngudn dién bén ngoai dwoc két ndi, ngudn dién nay sé& dwoc wu tién cho hoat ddng cua thiét bi. Vi vay bo tich dién chi dwoc

st dung khi khéng c6 ngudn dién bén ngoai.

i Vé&i ngudn dién bén ngoai ban c¢6 thé str dung dao dong ké ciia minh ngay ca khi pin bj chai, 16i hodc tham chi
la khéng c6 pin.
2.3.PIN

- Chi bao "hét pin" xuét hién trén man hinh khi mrc sac clia bd tich dién-pin khdng dd va nhanh chéng can mot
ngudn dién mai:

B két n6i ngudn dién bén ngoai hoac thay pin.
m thay pin.

Néu nguén dién bén ngoai khéng duwoc két néi khi mirc pin tré nén t&i han, mét théng bao bao déng "Mirc pin

da t6i han, thiét bi sap tat ngudn” trwéc khi thiét bi tw dong tat.

L7



2.3.1. SAC DIEN

Pin dwoc sac khi dao dong ké duoc tt ngudn nhwng dwoc két ndi véi ngudn dién bén ngoai.
Trong qua trinh pin sac nhanh, dén LED & mat trwdc sé sang.

N6 nhap nhay trong céc trwérng hop sau:
B truwde khi sac pin d4 bi rat chai
B nhiét d6 qua thap hodc qua cao
B pin bj hw héng.

Pin phai dwoc thay thé bang loai pin c6 thé sac lai Ni-MH. Tudi tho gitra cac |an sac sé giébng nhw pin dwoc cung cap kém may
dong ké néu pin thay thé c6 cuing dung lwgng (dwoc biéu thi bang Ah).

Dén LED sé tét khi qué trinh sac hoan tat.

Néu qua trinh sac bi gian doan trwéc khi hoan tat, dén LED sé tiép tuc sang trong mét phut dé nhdc nhé nguwdi dung rang pin
chwa dwoc sac day.

°
1

C6 thé, nhwng khéng dwoc khuyén khich, sir dung pin kiém tiéu chuén (loai AA) dé thay thé cho bo tich dién,
nhwng trong trwéng ho'p nay, hay lwu y can than:

khong két ndi ngudn dién bén ngoai vi khi thiét bi tat ngudn, co ché sac duoc kich hoat c6 thé dan dén pha hay pin va
lam héng thiét bi;

khong dé pin bén trong thiét bi trong thdi gian qué 1au dé tranh moi sw ¢b do rd ri tir pin.

2.3.2. TIEP CAN

Néu can, ban co thé tiép can pin (1) tir bang méat sau clia dao dong ké sau khi xoay khoa "1/4" (2) ngugc chiéu kim dong ho; st
dung moét dong xu (3):

Pin da s dung khéng dwoc coi 1a rac thai sinh hoat thong thwérng. Bwa ching dén diém thu gom tai ché thich
hop.

2.4. CACH PIEN KENH

AN

Hai kénh dau vao clia dao déng ké dwoc cach dién véi nhau va véi dat va khéi cap ngudn chinh.

Lép cach dién nay l1a Iép cach dién kép hodc dwoc tdng cwdng theo cac tiéu chuan an toan IEC/EN 61010-1,
BS EN 61010-1 va IEC/EN 61010-2-030, BS EN 61010-2-030.

Diéu nay gilp ban c6 thé thwc hién cac phép do trén cac hé thdng 1ap dt dién hodc hé théng dwoc két ndi véi mang cap
dién co dién ap Ién t¢i 600 V trong CAT Il

Ché do6 chung dwoc phép gitra hai kénh 13 600 V trong CAT IIl.

Do d6, ngwdi van hanh, hé thdng dwoc kiém tra va méi trwéng luén dwoc bao vé hoan toan.

BAt ky dién ap nao (k& ca nguy hidm) trén mot kénh sé& khong cé trén kénh con lai. Cac diém thap ctia dau vao dwoc cach
dién hoan toan, do dé khong xay ra kha ndng cé cac vong 13p diém thap (diéu cé thé gay nguy hiém va pha hay cao).



Cach dién ctia dao dong ké dwoc hién thi nhw trong so dd dwéi day:

Viéc st dung cac phu kién cé dién ap va/hodc danh muc do thap hon 600 V CAT lll sé lam giam pham vi hoat dong
xubéng mirc dién ap va/hodc danh muc do thap hon.

Dao déng ké ctia ban dwoc dinh mirc & 600 V CAT lIl; it nhat phai str dung phu kién 600 V CAT lIl. Cac phu kién dwoc
giao kemvéi thiét bi cho phép dap (rng diéu nay.

pie

2.5.CA 922 & CA 942
2.5.1. BANG MAT TRUOC

Phim Bat/ T&t (On/OFF) ben LED sac pin



2.5.2. MAT SAU

Nap pin

Gia do duwoc tir hda

Gia d& c6 thé thu gép vao cé thé gity thiét bi & vi tri 30° so véi phwong ngang,

2.5.3. PAU CcUC PO

2.5.4. BEN

Pau ndi quang biét lap

Ngudn cap dién
bén ngoai
Dau nbi

Kénh dau vao "B"

Kénh dau vao "A"



2.6. LO1 KHUYEN CHO VIEC SU’ DUNG CAC CAM BIEN
2.6.1. KET NOI CUA DAY DAN DIEN THAM CHIEU TO'I CAM BIEN

Phan b cac tu dién tap tan:

Viéc két ndi chinh xac day dan tham chiéu cho m&i cam bién Ia diéu bat budc, trong d6 c6 xem xét dén cac dién dung tap tan. Cac
day dan dién tét nhat la dwoc két ndi véi cac diém mat dé tranh truyén nhidu do dién dung tap tan gitra cac ché do.

Nhi&u clia ndi dat ky thuat sb (dat) duwoc glvi téi dau vao analogue bang dién dung tap tan.

A Lwu y nhac nhé: Dé ngin ngira dién giat hodc kha
nang héa hoan:

Khéng bao gi& stv dung cac phu kién c6 vé cé thé
tiép can dwoc néu vo ctia né cé dién ap > 30 Vrms
so v&i noi dat.

Bién phap phong ngira nay la can thiét, chang han
ddi v&i cac cam bién c6 BNC kim loai c6 thé tiép
can. Cac phu kién dwoc giao cuing véi thiét bi déu
tuan tha diéu nay.

A Lwu y nhic nhé: Binh nghia cla cac ky hiéu va cac bién phap phong ngtra khi stv dung theo tiéu chuan
IEC/EN 61010-2-032, BS EN 61010-2-032, dién ap t6i da 600 V trong Danh muc lll (déi véi ndi dat va giira hai kénh.)



2.7. HIEU CHUAN CAM BIEN

Dau ra hiéu chuan (3 Vpp, 1 kHz) cho cac cadm bién nam bén dudi nap pin (xem § 2.5.2. Mat sau). )

Dé cé duoc phé]n héi téi wu, phai dieu qhinh dé hiéu chinh bu tan so thap cla cdm bién.’ Dé thuwe hién diéu chinh nay, hai kénh
clla dao dong ké clia ban phai dwoc ngat két n6i khdi cac mach dwoc do trwdc khi mé nap hdp chira pin.

Két n6i cam bién can diéu chinh v&i dau ra higu chuén dwoi
nap hép chira pin, nhw hién thi déi dién.

Chon khép ndi DC cho kénh ma cam bién dwoc két néi va chay cai dat tw dong (biéu twong doi dién) dé thwe hién cai
dat trwde. Bidu chinh dd nhay va gia tri bu vao offset doc clia kénh dé tin hiéu 1ap day man hinh, va diéu chinh thdi gian co s&
thanh 200 ps d& xem chu ky tin hiéu trén man hinh. Xoay d& BNC ctia cadm bién dé tiép can vit diéu chinh cdm bién:

Trong vi du d6i dién, cam bién dwoc hiéu chinh qua mirc:
sw qua tai xay ra.



Xoay vit theo mét trong hai hwéng cho t&i khi tin hiéu nam ngang va
giéng nhw hién thi & man hinh déi dién. Cam bién cua ban hién da
dwoc hiéu chinh, vi vay ban cé thé xoay dén BNC lan nira dé dong
tiép can déi véi vit didu chinh.

i Thay nép pin d& st dung thiét bj ctia ban trong diéu kién an toan téi wu.

2.8. MO TA BANG MAT TRUOC

Céc chlrc n&ng chinh cua thiét bi duoc tiép can tir bang mét trwéce.

2.8.1. PHiM BAT/ TAT (ON/OFF)

Thiét bj dugc bat bang cach nhan nhanh vao phim hién thi d6i dién. N6 dwoc tat bang cach nhan va git (mét théng béo tat
may xuat hién va mét tieng bip phat ra).

2.8.2. CAC PHIM CHE B0 VAN HANH

Nh&n mét trong ba phim nay sé chon ché do van hanh cta thiét bi ma khéng thay déi két ni dau vao do:

- da ndng ké

- phan tich séng hai

- dao dong ké

2.8.3. PHIM PIEU HUONG

di chuyén cac déi twong dd hoa (con tré, trinh kich hoat, vi tri bd nhé...) qua cac menu.

@ @ @ Khéi phim nay dwoc st dung dé di chuy&n quanh cac menu va trong cac hop thoai; né ciing dwoc st dung dé

B Hoat dong cua cac phim ngang:
- Di chuyén ngang qua cac menu chinh
- Piéu chinh cac gia trj trong cac menu phu
- Chuyén déng ngang trong cac hop thoai

B Hoat dong cua cac phim doc:
- Di chuyén doc va lya chon tw dong trong menu phu
- Piéu chinh cac gia tri trong menu chinh
- Chuyén dong doc trong cac hdp thoai

B Hoat dong cua phim "Enter" trung tam:
- M& ctra sd hdi thoai tir menu chinh hodc menu phu
- Xac thye cac muc trong clra sé hoi thoai



3. CHE PO DAO PONG KE - "CAC PHim"

Nh&n phim nay dé& chon ché dé "Dao dong ké".

w
-
U
E\
=

"MENU"
Trinh kich hoat

®

hién thi menu "Kich hoat" chinh

o |
©
k-]
]
>
o
=]

(®):

hién thi menu "Tiép nhan" chinh

[*)
<]
3
Q
]
c

7

hién thi menu "Céng cu" chinh

Do lwéng

®

hién thi menu "Do lwéng/ Con trd" chinh

B6 nh¢

@

hién thi menu "Bo nhé™" chinh

Tror giup

©

hién thi cra s "Tro gitip"

3.2. PHIM 3 KENH A, B VA TOAN HOAC BO NHO

<
Kénh (- Nhé&n mot 1an dé chon kénh (A hodc B) va mé menu tuong (ng.
- Nhén dup dé bé chon kénh.
/
Kénh

<
- Nhan moét 14n dé chon kénh M (Toan, hodc Bd nhé ndu mét vét duoc truy xuat) va mé menu twong
ng.
Chirc niing - Nhan dup dé bd chon kénh (néu kénh M 14 bd nhé, bd nhé sé& bi mat va phai dwoc tai lai).
J

& Néu hién cé cac tham chiéu (§11.1), viéc bé chon lénh sé xéa vinh vién tham chiéu dworc lién két.



3.3. 2 PHiM "THO'I GIAN CO SO™

téng thoi gian co s& dé viéc tiép nhan 1&n dén 200 giay.

@ giam thoi gian co s& dé viéc tiép nhan xubng con 25 ns.

3.4. 2 PHIM "DQ NHAY"

téng d6 nhay doc ctia k&nh dwoc chon gan nhét, [&n t&i 5 mV.

@ giam d6 nhay doc cla kénh duwgc chon gan nhét, xudng 200 V.

& Déi véi kénh M, phim "Dd nhay" thay déi hé sé bién do nhwng chi khi mét kénh toan hoc dwec xac nhan.

3.5.2 PHIM CHU’C NANG

thwe hién diéu chinh ty ddng trén ké&nh A va B. Sw thanh céng ctia méi thiét 1ap tw dong theo chiéu doc tao diéu
kién kich hoat kénh.

bat dau hodc ngirng viéc tiép nhan.



4. CHE PO DAO DONG KE -"HIEN THI"

4.1. HIEN THI

Vung théng tin pin,
(*) 1. Khu viee div néu mirc pin yéu
lidu kénh

5. Khu viee
menu phu

2. Khu vic hién
thi chinh

2. Khu vye div
liéu thoi gian

4. Khu vwc menu chinh

4.2. DU’ LIEU KENH

4.2.1. KHU VU'C "KENH CHINH"

Xac dinh  Khép ndi AC,
kénh DC, GND Do nhay Don v

v \

Bd loc: khdng cé biéu twong 2> khdng cé bd loc

Bo6 loc 1,5 MHz
Bo loc 5 kHz

Dir liéu trwc tiép tlr cac kénh A va B dugc hién thi trong clra sb nay:
B Xac dinh kénh

Khop ndi kénh

BO loc

Do nhay kénh

Pon vi kénh

(*) Néu khéng phép do nao dwoc Iwa chon, néu khong thé thwe hién phép do hodc néu kénh khong dwoc xac nhan, phép
do sé dwoc thay thé bang dau gach ngang.



4.2.2. KHU VU’C "PO TU DONG"
Po ty déng kénh A Po ty déng kénh B bo ty déng kénh A bo ty déng kénh B

Cac phép do tw dong dwoc hién thj trong clra sd nay. Cé thé chon 1 hodc 2 phép do trén mdi kénh.

4.2.3. KHU VU’C "TOAN HOC"

Chi béo kénh Do tw dong 2
vd V4
Pon vi Po tw déng 1

Nén mau tim trong kénh "M" hién thi mét ham toan hoc.

4.2.4. KHU VUC "BO NHO"

Khop néi Bo loc

Do nhay

Né&n mau xanh Ia néu kénh "M" hién thi chirc ning bo nhé
D@ lieu kénh "M" dwoc hién thi trong clra sb nay. Kénh nay cé thé chra ham "Toan hoc" hodc chirc nang "B nho™".

Trong kénh "M" hién thi mot ham "Toan hoc", di liéu sau dwoc hién thi:
B Xac dinh kénh
B Do nhay
B Donvi
B Cac phép do tw dong

Néu k&nh "M" hi&n thi mét chirc nang "B6 nhé", dir liéu sau day dwoc hién thi:
B Xac dinh kénh

Do nhay

Khép ndi

BO loc

bon vi

Cac phép do tw dong

4.2.5. KHU VU'C "PO CON TRO"

Phép do Phép do bién ap bién ap
Delta t Delta V con tré 1 con tré 2

Cac phép do bang con tré dwoc hién thj trong clra sd nay. Mau nén gidng véi mau clia k&nh ma con tréd dwoc gan vao.
N6 biéu thi:

B chénh léch ngang (dt) va chénh léch doc (dv) gitra hai con trd,

B phép do dién ap cla con tré.



4.3. MAN HINH CHIiNH

Puwong chir thap/ vach chir thap Vi tri kich hoat ngang Chi bao mtrc do kich hoat doc

Puoc hién thi \ \
Chi bao cua cac
kénh va mirc dé

doc ctia né

Con tr6 tw dong
dwoc gan vao
phép do 1

\/V

Con tré 1 Chi bao vi tri

5 Con trd 2 Chi bao vi tri
cho céac con trd do tha Lya chon’ vung cho céac con tré do tha
. thu phéng "
cong cong
4.4. DU LIEU THOI GIAN
Tan s6 lay mau Loai kich hoat Tinh trang kich hoat

N e
\ t t

Thoi gian co s& Ché do kich hoat Ngudn kich hoat

Ctra s6 nay dwoc phan thanh hai nhém:
B Mot nhom dir liéu thoi gian
- thoi gian co s&
- tAn s6 ldy mau

B Mot nhdm dir liéu kich hoat
- ché d6 kich hoat
- kidu kich hoat
- ngudn kich hoat
- trang thai kich hoat: CHAY, SAN SANG, DUNG.



5. CHE PO DAO PONG KE - "MENU"

5.1. HIEN THI
Ving thong tin pin,
néu muc pin yéu

Khu virc menu phu

} Khu vwc menu chinh

5.2. TO CHUC

Céc menu ¢ hai yéu t6: ) )
B mot menu ngang, dwoc goi la "chinh", nam & cudi man hinh;
B mot menu doc, dwoc goi la "phuy" nam & bén phai man hinh.

5.2.1. MENU CHiNH

Khi mét thé tab dwgc chon trong menu, nén ctia né sé duoc chuyén sang mau vang. Khi mét cai dat khéng kha dung trong ché
do hién tai, n6é sé chuyén thanh mau xam trong menu chinh va khdng thé chon dwoc.

5.2.2. MENU PHU

Mbi tab’cﬂa menu chl’r]h dwoc lien két véi mot menu phu dwoc st dung dé& xem cac cai dét co thé khac nhau cho
théng so dang duwoc de cap.

Hai menu tw dong bién méat va ché do toan man hinh dwoc kich hoat sau khoang hai muoi gidy ma khong can thao tac trén ban
phim. Nh&n nat ctia menu sé hién thj lai n6.

5.3. KHU VIYC MENU CHINH

f

Menu chinh: hién thj cAu hinh dao déng ké
5.4. KHU VUC MENU PHU

Menu phu: cap quyén truy cap vao céc cai dat thong sb khac nhau dwoc chon tlr menu chinh.



5.5. PIEU HUONG
5.5.1. DIEU HUONG CO DIEN

Cac phim nay dwoc st dung dé didu hwéng trong menu chinh.

Céc phim nay duoc s dung dé:

- diéu huéng trong menu phuy,
- dat moét thong so6 doc (xem § cai dat doc)

J0

5.5.2. CAI DAT DOC

Cai dat doc dwoc nhan dang bang mdii tén kép trén tab menu chinh.

m D& thay déi gia tri:

- cac phim @ @ dwoc st dung dé thay ddi gia tri sd dwoc hién thj trong menu phu

va do d6 di chuyé&n ddi twong dd hoa dwoc lién két véi cai dat theo huwéng ciia mii tén.

- phim @ mé& clra sb nhap di liéu dé& nhap gia tri tryc tiép (xem § Kich hoat clra sé thoai).

m Dé thoat khoi cai dat:

- Cac phim @ 9 ¢6 thé ludn dwoc str dung dé& diéu hwéng menu chinh va theo dé dé thoat khai

cai dat.

5.5.3. CAI DAT NGANG

Cai dat ngang dwoc nhan dang bang hai mii tén ma dinh hinh xac dinh théng sé trén tab menu chinh.

m Dé thay dbi gia tri: st dung cac phim @ @ , chon tab gia tri bang sb tr menu

phu.

- Mi tén dwoc str dung dé thay dbi gia tri va theo dé dé di chuyén ddi twong dd hoa duwoc
lién két theo hwéng ctia mii tén;

- phim @ dwoc st dung d& mé ctra sd nhap gia tri trwe tiép (xem § Kich hoat civa sé thoai).



m Dé thoat khdi cai dat;

- str dung cac phim @ @ , chon tab thoat ttr menu phu.

- cac mii tén @9 sau d6 cé thé dwoc sir dung dé diéu hwéng menu chinh.

5.5.4. KICH HOAT CUPA SO THOAI

Cai dat c6 thé diéu chinh bang cach st dung mét clra sb thoai dialogue cé thé duwoc xac dinh tir bidu twong trén tab menu.

Khi tab dwoc chon, nhan phim s& m& mot clra sb thoai.

i Ctra sb nhap cai dit trwce tiép

Ctra sb nay duoc st dung dé truc tiép diéu chinh gia tri dang sb cla théng sb dwoc dé cap.
} Tén clra s, 101 nhac vé cai dat cho kénh va don vj
} Khu vue hién thi: chira gia tri cai d&t dang sb.

\

> Ban phim sb

J

} Khu vwe xac nhan

@CD@ Diéu hwéng trong cira s6 phan t&r hién hoat dong (dwoc danh ddu mau vang).

@ Xac nhan phim duoc kich hoat hodc, trong khu vuc hién thi, "Dau vao/ Dau ra" cho ché dd lwa chon.

& Ché dé lwa chon dwoc str dung dé chon moét vai ky tw tir khu viee hién thj (dwoc danh ddu mau xanh lam) bing cach
str dung

cac phim: @@

Cac ky tw dwoc chon cé thé dwoc thay thé theo cach nay bing gia tri ctia nGt dwo'c xac nhan trén ban phim sé

(ho#c x6a bang cach str dung nut )-

Khi clra s& mé ra, gia tri bién hién tai dwo'ec chon hoan toan theo méc dinh.



6. CHE DO DAO PONG KE - MENU KENH "A" HOAC "B"

6.1. MENU KENH "A" HOAC "B"

Nhan mét trong hai phim nay

Menu

~

Menu chinh < 1

B thiét [ap va hién thj gia tri dang
sb cla gia tri bu vao offset doc (*)

®m chon khép ndi kénh
(AC, DC, GND)
Xemvidu 1.

B chon bd loc kénh
(TAT, 5 kHz, 1,5 MHz)
Xem vidu 2.

® chon hé’sé cam bién cho kénh
(tr x1 dén x1000)
Xem vi du 3.

B chon don vi kénh (volt, amps, -)
(-) c6 nghia la: khéng c6 don vi

(*)
ﬁ Trong dai 200 mV/div., sy dich chuyén vi tri khéng dwoc qua 3 div. trong s6 8 div. c6 san, hoac tin hiéu dwoc do sé
bi bien dang (bao hoéa).



[ ]
1 Vi du:

6.1.1. KHOP NOI KENH

Tiém tin hiéu hinh sin bién dé 1kHz, 2Vpp v&i gia tri bu vao offset 0,5 V:
B v6i khép ndi AC (thanh phan DC bi loai bd):

B v6i khép ndi DC (toan bé tin hiéu duwoc do):

B trong khép ndi GND:



6.1.2. BO LOC KENH

Sw xép chdng clia 2 tin hiéu hinh sin cé tan s6 100 Hz va 3 MHz, twong &ng:
B khoéng co bd loc (ca hai tin hiéu déu dwoc givi):

B v&i bo loc thong thap 5 kHz (tin hiéu hinh sin 3 MHz bj c4t):

B v&i b loc théng thap 1,5 MHz (tin hiéu hinh sin bj c&t mét phan):



6.1.3. HE SO CAM BIEN

Quan sat tin hiéu hinh sin 2 Vpp va 100 Hz v&i mét cam bién x 10:
B v&i hé sb x 1: bién d6 va dd nhay khong chinh xac (hé sb 10)

B v&i hé sb x 10: bién do va do nhay la chinh xac



7. CHE PO DAO PONG KE - "MENU KENH TOAN HOC"

7.1. MENU "KENH M"

@ Nhén phim nay.

®m diéu chinh gia tri bu offset doc cho

kénh Toan hoc hodc vét dwoc lwu trie.

B chon mét ham toan hoc

® chon hé s6 cho ham "Toan hoc"

7.1.1. CAC HAM TOAN HOC

Canh bao, viéc tinh toan clia cac hérp toan hoc khéng dwoc thye hién trén cac dai lwong vat ly ma trén cac mau tin hiéu. Dac biét
can than dé s dung cac dd nhay gidng nhau trén kénh A va B cho viéc cong thém va trir di dé viéc tinh toan cé y nghia.
Do d6, d6 nhay cua kénh Toan dwoc xac dinh nhw sau:

Phép toan Do nhay kénh A Do nhay kénh B D6 nhay kénh M

-A X - X
-B - Y Y
Y=X X
A+B X Y #X X ?
Y=X X
i X Y # X X?
AxB X Y XY

A+B X Y X+Y




Vidu 1: M = A+ B, cdng thém séng sin 5 Vpp v&i séng vudng 5 Vpp gan nhw cuing pha:

|0

Trong vi du clia chung toi, bién d6 cla tin hiéu thu dwoc [a 10 Vpp. Khi do nhay cia kénh M 1a 1 Vpp, cé thé thdy duwoc vét qua
tai nhuwng dwoc bao gdm trén man hinh bang cach chia phép biéu dién cho 2:

Do nhay clia ké&nh M trd thanh 2 V va bién do van duy tri & 10 Vpp.



Vi du 2: M = A x B, phép nhan clia mét séng sin va séng vuéng 5 Vpp gan nhw cung pha:

|0

Trong vi du cta ching toi, bién dé dinh cpa ham toan hgc cla chQng t6ila25Vv*25VvV=625VV. . )
Khi d6 nhay ctia kénh M 1a 1 VV (v&i hé sb x 1), c6 thé thay dwoc vét qua tai va c6 thé dwoc hiéu chinh bang cach st dung hé sb /2.

D0 nhay cta kénh M tré thanh 2 VV va dién ap dinh 1a 3,125 * 2 VV = 6,25 VV.



Vi du 3: M = A+ B, phép chia clia mét séng sin va séng vudng 5 Vpp gan nhw cing pha:

|0

Khi dién ap dwong cua tin hiéu A va B bé&ng nhau, phép chia dan dén mét dién ap dinh’du’dng la 1 V/V, va theo d6 la mét phép
biéu dién cGa 1 phép chia trén vét. Biéu nay co thé duwgc mé réng bang cach chon hé sé x 2 hodc x 5:

D& nhay cla lénh M thay déi thanh 500 mV/V va bién d6 dinh dwong clia vét1a 1 V/V.



8. CHE DO DAO DONG KE - "MENU KiCH HOAT"

8.1. MENU "KiCH HOAT"

Nhén phim nay.

B chon ngudn Kich hoat va
ché do kich hoat

® diéu chinh va hién thi mc kich hoat doc

m thiét |ap va hién thj vi tri thdi gian sw kién lién
quan dén vung vét theo ddi
dwoc str dung dé chuyén
sang cac menu khac

B chon bd loc Kich hoat
(TAT, Khtr HF, Khr LF,
Nhiéu, Do tré)
Xem vidu 1va2.

B chon loai Kich hoat
(phia trwdc hoac dé rong xung)

® datva hién thi gia tri dang s6 cho "t",
mot thong so cla Kich hoat xung,
cai dat nay chi kha dung cho Kich hoat xung

tab Thoat




8.2. MO TA
8.2.1. NGUON KiCH HOAT VA CHE PO KiCH HOAT

Tab

Nguén kich hoat

Ché dé kich hoat

Kénh A tw dong
Kénh A mét 1&n nhan
Kénh A duwoc kich hoat
kénh B tw dong
kénh B mét 1&n nhan
kénh B duwoc kich hoat

Ché do « Mét 1an nhan »:

M6t tiép nhan duy nhat duoc kich hoat dwoc cho phép bang cach nhan phim ddi nhau. ]
Déi v&i mot tiép nhan m&i, mach kich hoat phai dwoc thiét ké lai bang cach nhan vao phim hién thj doi dién.

Ché d6 « Pworc kich hoat »:

Noi dung cia man hinh chi dwgc lam méi trén mot sw kién kich hoat dworc lién két v&i cac tin hiéu hién co trén dau vao

cla dao dong ké.

Trong trwdng hop khéng cé sw kién kich hoat lién quan téi cac tin hiéu dau vao (hodc khéng c6 tin hiéu dau vao), vét

sé khoéng dwoc lam mai.

Ché dé « Tw dong »:

Noi dung cia man hinh dwgc lam méi, ngay ca khi mirc kich hoat khong dwoc phét hién trén cac tin hiéu trén dau vao.
Khi cé s kién kich hoat, qua trinh lam m&i man hinh dwoc quan ly nhw & trong ché d6 "dwoc kich hoat".

8.2.2. LOAI KiCH HOAT| F<t3l

&

E

1l
—+

Kich hoat canh Ién

Kich hoat canh xuéng

Xung kich hoat nhé hon "t", v&i xung dwong
Xung kich hoat nhé hon "t", v&i xung am
Xung kich hoat I&n hon "t", v&i xung dwong
Xung kich hoat I&én hon "t", v&i xung @m
Xung kich hoat bang "t", v&i xung dwong

Xung kich hoat bang "t", véi xung am




8.3. Vi DU
8.3.1. BO LOC KiCH HOAT
Hi&n thi mét sin 1 kHz ¢ nhiéu (Hinh bao tiép nhan BAT)

B khéng co bd loc kich hoat (ching t6i kich hoat trén canh cla tin hiéu 1 kHz, nhwng tly thudc vao gia tri nhiéu, chung téi
kich hoat trén canh |1én hoac canh xuéng):

B vé&i bo loc khir HF (nhiéu dwoc loc di, chung téi kich hoat trén sin 1 kHz:

B v&i bo loc khiv LF (tin hiéu 1 kHz dwoc loc, ching t6i kich hoat trén nhiéu > khéng hiéu qua trong truéng hop nay):



B v&i bo loc nhiéu (d6 tré kich hoat thay dbi thanh 3 div., chuing toi kich hoat trén sin 1 kHz):

8.3.2. Vi DU KHAC VE BO LOC KHU’ LF

Quan sat mét song sin cham 10 Hz ma cac dinh hién thj sau mdi 200 ms (PkDet dworc kich hoat)

B Trwong hop cla nhiéu: (chang téi chi kich hoat trén canh sin vi khéng dé dang thu phéng trén cac dinh)

B Trwong hop khtr LF: (chang t6i loai bé tin hiéu 10 Hz B Béng cach thay dbi thoi gian co s, cac dinh ¢ thé dwoc
va c6 thé kich hoat trén dinh va thu phéng) quan sat mét cach chinh xac:



|0

Diéu nay ciing c6 thé dat dwgc ma khong can bé loc, nhwng béng cach kich hoat trén mét d6 rong xung nhé hon 1 ps :



9. CHE DO DAO PONG KE - "MENU TIEP NHAN"

9.1. MENU "TIEP NHAN"

Nhén phim nay.

B kich hoat hoac huy kich hoat
menu "Phat hién dinh"
Xem vi du 1

B chon hoac hay kich hoat
hé sb ham tinh trung binh
Xem vidu 2

B kich hoat hoac huy kich hoat
ché dd "Hinh bao"
Xem vidu 3

B chon thi gian hodc ché d6 "XY"
Trong ché doé "XY", "CHA" dwoc str dung lam
truc X va "CHB" lam truc Y. Kénh "M"
khéng thé dwoc biéu dién bang cach sir dung
ché dé "XY". Con tré khéng thé dwoc kich hoat
trong ché do nay

B chon hoéc hy kich hoat hé sb "Thu phéng"

W di chuyén clra s6 thu phong dwa trén thoi gian
(didu chinh nay chi cé thé thuc hién dwoc néu thu phong dang hoat dong).

Tab Thoat




9.2. Vi DU
9.2.1. Tiép nhan PkDet

Quan sat cac dinh xung nhanh véi tan sé 13p lai thép.

B khong c6 PkDet (t&n sb I3p lai cia cac dinh cho tan sé 1Ay mau khong phi hop dé quan sat dwoc tin hiéu, do d6, sé bi
thiéu cac dinh):

B v&i PkDet (viéc phat hién gia tri téi thidu va téi da thu dwoc gitra hai budc ldy mau gitp ban cé thé quan sat duwoc tat ca
céac dinh):

Phat hién dinh sé vé hiéu héa sw tai tao ETS (L4dy mau th&i gian twong dwong) ciia mot vét ldp lai. LAy mau theo thoi gian
thwe cho cac thei gian co s& < 2,5 ps/div.

|




9.2.2. TINH TRUNG BINH TIEP NHAN

Quan sat mdt sin 1 kHz ¢6 nhiéu. Trwdc khi tinh trung binh, hay dadm bao réng vét 13 én dinh. Trong vi du cla ching t6i, bd loc
nhiéu t& menu Kich hoat dwoc kich hoat.

B khdéng tinh trung binh:

B Vi x 4 tinh trung binh (36 nhiéu dwoc giam) :

B V&ix 64 tinh trung binh (nhiéu gan nhw bién mét) :



9.2.3. TIEP NHAN HiNH BAO
Quan sat mot tin hiéu hinh sin v&i bién diéu bién do.

B khong c6 hinh bao (mét tiép nhan dwoc quan sat tai méi lan kich hoat):

B vé6i hinh bao (mét tiép nhan dwoc hién thi tai méi 14n kich hoat):



10. CHE DO DAO DONG KE - "MENU DO LUONG"

10.1. MENU "DO LUPONG"

Nhén phim nay.

B kich hoat hodc hdy kich hoat hién
thi do lwdng tw déng

B duoc sk dung dé mé clra s6 cu hinh clia cac
ph§p do tw dcf)n’g trén kénh dLyo’c de cap
(bang cach nhan vao phim doi dién) (*)

B kich hoat hodc huy kich hoat cac phép do con tré

B thiét 1ap va hién thi gia tri dang sb cta vi tri con trd 1 (**)

B thiét 1ap va hién thi gia tri dang sb cua vi tri con trd 2 (**)

(*) Cai dat nay chi co thé thwc hién dwec néu hién thi do tw dong dang hoat dong.
(**) Cai dat nay chi cé thé thwc hién dwoc néu cac con tré dang hoat dong.



10.1.1. MO TA Cl’A SO CAU HiNH CHO CAC PHEP BO TU PONG

@®9 Chuyén dong ciia lwa chon trong clra sb

)

C6 thé chon xac nhan Iwa chon

cung cap mot chi bao bd sung, xem & bang trén.

TEN MO TA PHEP PO CHi BAO CON TRO TU DPONG

Vmin dién ap dinh téi thiéu Vavg va Vmin
Vmax dién ap dinh t6i da Vavg va Vmax
Vpp dién ap dinh-dinh Vmin va Vmax
Viow thiét lap dién ap thap Vavg va Viow
Vhigh thiét lap dién ap cao Vavg va Vhigh
Vamp bién dé Vlow va Vhigh
Vrms dién ap gia tri hiéu dung RMS Vrms va khoang thoi gian do
Vavg dién ap trung binh Vavg va khodng th&i gian do
Over+ gia tri bu vao offset dwong Vmin va Vmax
Trise thoi gian téng diém duoc str dung dé tinh toan
Tiall thei gian gidm diém duoc str dung dé tinh toan
W+ dd rong xung dwong (& 50% Vamp) Vavg va diém duoc st dung dé tinh toan
W- do rong xung am (& 50% Vamp) Vavg va diém dwoc sir dung dé tinh toan
P giai doan Vavg va diém dwoc s dung dé tinh toan
F tan sb Vavg va diém dwoc st dung dé tinh toan
DC chu ky hoat déng Vavg va diém dwoc siv dung dé tinh toan
Xung sb lvong xung Vavg va diém dwoc st dung dé tinh toan
Over- swr qua tai am Vmin va Vmax
Pha (A) kénh tham chiéu B, "chuyén pha kénh A" Vavg va giai doan dwoc siv dung dé tinh toan
Pha (B) kénh tham chiéu A, "chuyén pha kénh B" Vavg va giai doan dwoc siv dung dé tinh toan
N 1 hoéc 2 phép do tw dong trén méi kénh. Cac con tré tw dong dworc gan cho phép do da chon cudi cling

1 dworc hién thi & vi tri dau tién trén man hinh. Khi cé thé thwc hién phép do, cac con tré tw dong




10.1.2. DIEU KIEN DO LUONG

B Cac phép do dwoc thire hién trén toan bd tredng do séu cla tiép nhan.

W BAt ky sy thay ddi nao cta tin hiéu déu dwa dén mét sy cap nhat clia cac phép do. Ching duoc lam moi ciing nhip voi qua
trinh tiép nhan.

B Do chinh xac cla cac phép do 13 téi wu néu hai khoang giai doan théi gian hoan chinh cia tin hiéu dwoc hién thi.

10.1.3. PHEP BIEU DIEN CUA CAC PHEP PO TU PONG

Qua tai dwong = [100 * (Vmax — Vhigh)] / Vamp
Qua tai &m =[100 * (Vmax — Vlow)] / Vamp

[1 g (¥ = Yano )1

Nz

i (Y = Yonn)

1
N0

B Vrms =

m Vavg =

YGND = gia tri ctia diém biéu dién cho khong Volts

10.1.4. DO PHA

Tw dong do pha clia mét vét so vai mot vét khac.

Phép do pha khéng thé thwe hién dwoc trén kénh M.

Viéc lya chon ctra s& ciu hinh phép do (kénh A hodc B) ma phép do pha dwoc dwgc chon sé tao digu kién cho k&nh tham chiéu
cho phép do dd dich chuyén pha.

Néu sw lwa chon dwoc thye hién trén ctra sd kénh A: kénh B trd thanh kénh tham chiéu va dao ddng ké hién thi dd chuyén pha
cta kénh A so véi kénh B.



11. CHE PO DAO DONG KE - "MENU BO NHO™

11.1. MENU "BO NHO™
Sl

Nhén phim nay.

B kich hoat hodc hay kich hoat
hién thj tham chiéu
Xem vi du

B quan ly cac vét dwoc lwu triy (.trc)

B quan ly cac vét dwoc luu triy (txt)
Cac vét .txt khong thé dwoc mé lai trén
HandScope nhwng cé thé dwoc st dung
trong phan mém Bang tinh.1426>

B quan ly cac cAu hinh da dwoc ghi nhé (.cfg)
Cac tép .cfg danh riéng cho
HandScope va khong twong thich v&i
céac thiét bi khac caa thwong hiéu.

B quan ly cac anh chup man hinh da dwgc ghi nhé lai (.bmp)

11.1.1. PINH NGHIA CUA CAC BIEU TWONG CHUNG

cap quyén truy cap vao clra sd dé& ghi lai mot vét, mot vét van ban hodc mét cu hinh hay anh chup man hinh duoc lwu
triv.

cAp quyén truy cap vao clra sb goi lai vét, cAu hinh hodc anh chup man hinh.

L O
B4 cAp quydn truy cap vao ctra sd d& x6a mot vét, cAu hinh, vét van ban, ciu hinh hodc anh chup man hinh d3 duoc lwu.

Tén tép dwoc tao tw dong (vi du trace_01.txt, v.v...).



11.1.2. DUNG LUONG LUU TRU?

Dung lwong cta bé nh¢ 1a 2 MB (500 kb dwgc str dung boi Hé thdng t&p) va né co thé duoc str dung dé lwu triv cac vét, anh
chup man hinh, cau hinh va céac tép do.

Tén tép dwoc tao tw ddng bang cach téng chi sb tép tlr 00 dén 99 (vi du: trace-00.TXT, trace-01.TRC, setup-03.CFG, screen-10.
BMP, meter-20.TXT ...).

Khi bd nhé day thi théng bao "Léi: B6 nhé day!" sé xuét hién.

Co 3 gidi phap co thé thuc hién: ’
m xoba tg)ng tép mét bang tuy chon "B nhé™" (= di liéu s€ bi mat). .
B chuyén cac tép sang PC théng qua Iénh SX-METRO hoac Iénh tlr xa (xem hwéng dan 18p trinh).
B khé&i dong lai hoan toan b nh&

& Canh bao ! Tat ca cac tép sé bi mat.
1. Tét thiét bj va nhan va ®

2. Trong khi gitr cac phim dwoc nhén xuéng, nhén vao @ va doi biéu twong dbi nhau xuét hién.

3. Qua trinh x6a mét khoang bén muoi gidy

11.2. Vi DU
11.2.1. THAM CHIEU VET
Quan sat mét tin hiéu hinh sin véi bién diéu bién do.

Tin hiéu tham chiéu xuét hién badng mau vang nhat. Tin hiéu bién dd khéng con gidng véi tham chiéu.

B& nhé tham chiéu la khéng dn dinh; né sé bi mat khi thiét bj tdt ngudn, hodc khi kénh hodc tham chiéu bj v6 hiéu hoa.



11.3. MO TA
11.3.1. QUAN LY GHI LUU TRU

B Cla mot vét .trc

B Cla mot vét.txt

B Cla mot cdu hinh .cfg

B Cua mot anh chup man hinh .bmp

Vi du:
Vung vén ban cho biét

tén ma tép sé duwoc lwu
cho ngudi dung.

\

NGt Xac nhan

dung chon vét dé lwu.
hodc Huy bd

Vung chon vét. Nguoi / >

11.3.2. QUAN LY GOI LAI

W Cla mot vét .trc (vét dwoc tai thay vi kénh Toan hoc)
B Cua moét cau hinh .cfg
B Cla moét anh chup man hinh .bmp

Vi du:

Danh sach
cac tép .cfg

> NGt Xac nhan
hoac Huy bd

11.3.3. QUAN LY XOA

B Cla mot vét .trc

B Cla mot vét.txt

B Cla moét cdu hinh .cfg

B Cua mot anh chup man hinh .bmp

Vi du:

Danh sach
cac tép .ixt

> NGt X4c nhan
hodc Hay bd

11.3.4. PHUC HOI DIF LIEU
Phan mém SX METRO c6 thé duoc st dung dé& phuc hdi di¥ liéu clia ché dd Dao dong ké trén PC.



12. CHE DO DAO PONG KE - "MENU CONG CcUy"

12.1. MENU "CONG Cy"

® Nhan phim nay. Menu nay giéng nhau & ché d6 "Da nidng ké&" va "Bo phan tich séng hai".

B chon ngdn nglr cdnh bao hoac thong bao tro giup:

B m& clra s6 "Thong tin Rs / USB™:

B md& clrasd "Vé.."

12.1.1. Cl’A SO NAY CUNG CAP THONG TIN VE:

B tén thiét bi, phién ban phAn mém/ phan cirng va sb sé ri

phién ban chwong trinh khéi dong va tiép nhan

truy cap trang web dé nhan tin ttc vé& pham vi thiét bi METRIX,

dia chi email hé tro khach hang dé& nhan phan héi cho cac cau hdi ctia ban vé thiét bj.



13. CHE DO DAO PONG KE "PHIM TRO GIUP"

13.1. PHiM "TRQ GIUP"

® Nhén phim nay dé kich hoat/ vo hiéu hoa chirc nang tro' gidp tich hop.
Trong tt ca cac ché d8, nod sé hién thi mot ctra sd tro' gitip cho menu hién tai.

Vi du:

Tiéu d& chinh cla tro
giup hién tai
M6t con tré dwoc dat doi
<— dién khu vwc clia menu
phu can tro gidp.

/

Con tré dwoc dat ddi dién Thanh cudn; vi tri cla no
khu vuc cia menu chinh. c6 thé thay ddi béng cach
str dung cac phim dé nhay

@0



14. CHE DO DA NANG KE - "CAC PHIM"

Nhé&n phim nay d& chon ché do "Da nang ké&"; c6 s&n 2 da nang ké k¥ thuat sb doc lap, 8.000 1&n do.

"MENU"

4 =
5 B
= R
z
g‘m
> O
.§E,
=

khong hoat déng & ché d6 "Pa néng ké".

=
@
o
)
>
o
E]

9 ’~
Q)

khéng hoat déng & ché d6 "Pa néng ké".

[*)
[}
=]
Q
[2)
c

]

o] >
<

Q

5 .
«

hién thi menu "Céng cu" chinh, giéng véi ché do6 Dao dong ké

khéng hoat déng & ché d6 "Pa néng ké".

o]
O
=}
=2
Q

hién thi menu "Bo nhé" chinh

e
Q
@ I
-]

hién thi ctra sd "Tro gitp", gibng véi ché dd Dao dong ké

14.2. 3 PHIM : KENH A, B VA TOAN HOC

Kénh@ Mét 14n nhan sé& chon kénh "A" (hodc "B") va hién thj menu twong tng.
Kénh Nhén hai Ian dé bé chon kénh.
Chuirc ndng @ khong hoat déng & ché d6 "Pa néng ké".



4.3. CAC PHIM "THO'I GIAN CO SO"

-—

téng thoi gian ghi lwu trik trong clra sb quan sat.

O®

giam th&i gian ghi lwu triv trong clra sb quan sat.

-_—

4.4. 2 PHIM "PO NHAY"

téang dai do cia kénh dwoc chon cudi clng.

OS

giam dai do cta kénh duoc chon cubi clng.

4.5. CAC PHIM CHUC NANG

-_—

khoéng hoat ddng & ché dd "Da nang ké".

%

phim RUN/ HOLD (CHAY/ GI() sé& kich hoat/ tat ché d6 Gitr, ché dd nay sé déng bang gitr ¢ dinh man hinh.



15. CHE DO DA NANG KE - "HIEN THI"

15.1. HIEN THI

r
<«—— Khu vie théng tin pin
N
(*) 1. Vung do <
> 4. Khu vwc menu phu
N~
/
J
2. Khu vuwe
clra s6 do hoa <
~
— _/

~—
3. Khu vwc menu chinh

(*) Néu khéng thé thwe hién phép do, cac dwérng cham cham sé dworc hién thi. Néu kénh khong dwoc xac nhan, phép do
sé dworc thay thé bang "-x-".

15.2. VUNG PO
Khép néi

Chi bao kénh Loai do Iu’c‘yng/

Phép do chinh ——

Phép do thr cép 1
Phép do thwr cép 2
Phép do ther cap 3

Dir liéu trwc tiép tlr cac kénh A va B dugc hién thi trong clra sb nay:

Chi bao kénh
Khop ndi

Bo loc

Loai do lwdng
Phép do chinh
Phép do thir cap 1
Phép do thir cap 2
Phép do thir cap 3



15.3. KHU VU'C CU’A SO PO HOA

D0 sau cua ctra sb
hien thi

Biéu d6 thanh cla ——>»

<«— Biéu db thanh clia kénh B

kénh A
<«——Cac duwdng xu hwéng cla
kénh Ava B

Ctra s6 nay hién thj cac thay déi clia phép do dwdi dang clia mot ham thoi gian, vi duy:
B cac dudng cong xu hwéng cho phép do chinh trén mébi kénh
B duwong chir thap
B thoi lwong hoat dong
® biéu dd thanh trén méi kénh
15.3.1. DPONG CONG XU HUONG
Puwdng cong xu huwéng dwoc hién thi trén 270 diém.
15.3.2. THOI LWQNG QUAN SAT
D0 sau cia clra 6 biéu dién thoi lvgng quan sat: 2700 phép do dugc st dung.
Cac cai dat co thé co: 524", 15, 30", 1 gid, 6 gi®y, 12 gi®y, 24 gi®, 1 tuan, 1 thang.
15.3.3. BIEU DO THANH
Cac biéu dd thanh nay hién thi cac gia tri do dwoc téi thidu va téi da.

[ ]

1 Mot sw thay ddi vé dai do sé khi chay lai biéu dé thanh lGc xéa dwong cong xu hwéng ctia phép do.

15.4. KHU VIC MENU CHiNH

15.5. KHU VU’C MENU PHU



16. CHE DO DA NANG KE "MENU DO LUONG"

16.1. MENU "DO LPONG"

Nhan phim nay.

B chon phép do chinh trén kénh "A"

B chon phép do thir cAp dwoc hién thj trén cac kénh

& Kénh "B" dwoc gan cho dé do dién ap, khi c6 thé.

16.2. MO TA

16.2.1. PHEP DO CHiINH CUA KENH "A" |.ﬂ.+®+

_@-‘:ﬂ_ Do bién dé
Iﬁd Do cong suét hoat déng
IE Om ké
II Tinh lién tuc
E Dién dung ké
E Kiém tra thanh phan

EPM

Do tbc dd quay (cdm bién chuyén biét CA 1711)



16.2.2. PO CONG SUAT VA CU’A SO THOAI CHO "LUA CHON PHEP PO"

Khi chon I_J_G do cdng suét hoat dong, nhan vao @ sé& hién thj clra sb bén dudi. Do d6, ban c6 thé chon loai do lwdng:

B M6ét pha
B Ba pha can béng khéng c6 N
B Ba phan can béng c N

16.2.3. HIEN THI CAC TAB BO CONG SUAT VA BAT BUOC

Phép do cong suét ap dung cac cai dit sau:
- Bon vi kénh A: V (volt)

- Bon vj kénh B: A (ampe)
-Khép ndikénhAvaB: AC

Vi du: Theo méc dinh cong suét bao gdm phép do ctia kénh A; nhan phim @ duwoc str dung dé xem phép do cla kénh A,

cbng suat sau d6 bao gbm phép do cla kénh B va nguoc lai véi phim )

Phép do kénh B

A
Ve I
-
Phép do cong suét pha
kénh A
Céc phép do th cap
-
Nhan phim @ : Phép do kénh A
A
Ve I
\
Phép do cong suét pha
kénh B
Phép do thir cap
/




16.2.4. PHEP DO THU CAP
Chon phép do thir cap dworc hién thi trén cac kénh:
SI_I,l"'-,-' . . .. . Y < ‘A N 2 . .
kich hoat phép do giam sat thi cap. Biéu nay bao gom ba phép do:
B min - gia tri do dwoc tbi thidu
B max - gia tri do dwoc tbi da
B avg - gia tri trung binh ké tiv 1&n dét lai cubi cling

REl kich hoat phép do tht cp twong dbi. Bidu nay bao gdbm ba phép do:
B rel - sy chénh l&ch gitra gia tri thwe té va gia tri tham chiéu
B ref - gia tri tham chiéu
B A - sy chénh léch tinh bang %

|F"ﬂ kich hoat phép do tan sé thir cip. Néu N dwoc chon, phép do PF (Hé sb cong suét) sé dwoc hién thi.

[ ]
1 Viéc Iwa chon phép do thir cap dwoc ap dung cho tat ca cac kénh.
Phép do thir cap dwoc xac nhan theo mic dinh la tan s6°
[ ]
1 Ban c6 thé dat lai cac phép do giam sat va twong déi thir cap bang cach:

- nhan @ khi menu chinh hoat déng Ia menu chon phép do thir cép,
- bing cach tam th&i thay déi phép do thir cép,

- béng cach hay kich hoat va kich hoat lai kénh,

- béng cach thay déi dai do.



17. CHE DO PA NANG KE - "MENU KENH A HOAC B"

17.1. MENU KENH "A" HOAC "B"

@ Nhan mét trong hai phim nay.
Menu chinh {

b

Menu phu < A A

®m chon khép ndi kénh
(AC, DC, hoac AC+DC)
Xem vi du

B kich hoat hoac huy kich hodc dai do ty dong

B chon hé s6 cam bién kénh
(TAT, 5 kHz)

B chon hé sb cam bién kénh (x1 to x1000)

B chon don vi kénh (Volt, Amps, -)

17.2. LUU Y

(1) Khong thé truy cap cac tab nay néu cac loai phép do sau dwgc xac nhan:

Dién dung ké

Om ké

Ki&ém tra thanh phan
Tinh lién tuc

RPM

(2) Khong thé truy cap cac tab nay néu cac loai phép do sau dwgc xac nhan:

B Kiém tra thanh phan
B Tinh lién tuc
® RPM



17.3. Vi DU: KHOP NOI BPA NANG KE

O ché do von ké, 3 loai khép ndi co thé thwe hién:

B AC duwoc st dung dé do dién ap VAC RMS cua tin hiéu ma khéng cé thanh phan DC cia no,
® DC duwoc sit dung dé do dién ap VDC cua tin hiéu,
B AC + DC cung cap dién ap VAC + DC RMS cua toan bd tin hiéu.

I:; — i I.}'E l I:;z
khide: © AC+Do T VE 4 oC



18. CHE PO DA NANG KE - "MENU BO NHO™

18.1. MENU "BQ NHO™

=

Nh&n phim nay.

B chon quan ly vét da luu (.txt)

B chon quan ly cdu hinh da lwu (.cfg)

B chon quan ly anh chup man hinh da lwu (.bmp)

® Tép .bmp c6 thé duoc khoi phuc trén PC s dung phan mém SX-METRO/ ché d6 Dao dong ké, nhap b nh.
B Ché do da nang ké cia Handscope twong thich phdn mém SX-DMM v3.



19. CHE DO PHAN TiCH SONG HAI - "CAC PHIM"

®

Nhé&n phim nay d& lwa chon ché do "Phan tich séng hai".

19.1. PHiM "MENU"
Trinh kich hoat

®

khoéng hoat ddng & ché dd "Phan tich séng hai".

o |
@
.-
s
>
o
]

9 "
-

hién thi menu "Tiép nhan va Hién thi" chinh: truy cap vao thr tw cGa séng hai, tinh trung binh, thu phéng.

[*)
(<]
=]
Q
(2]
c

7

hién thi menu "Cong cu" chinh, gibng véi ché dd Dao déng ké.

Do lwong

®

khéng hoat déng & ché dé "Phan tich séng hai".

B6 nh¢

@

hién thi menu "Bo nhé™" chinh.

Tror gitp

©

hién thi ctra s "Tro gitip", giébng v&i ché d6 Dao dong ké

19.2. 3 PHIM KENH "A" + "B" VA TOAN
Kénh

Nhén mot 14n sé& chon Kénh A (hodc B) va hién thi menu twong &ng.

Kénh Nhéan hai I&n dé& bo chon kénh.

®@® 0

Ham khéng hoat ddng & ché dd "Phan tich séng hai".



9.3. 2 PHiIM "THO'I GIAN CO SO"

-_—

khong hoat déng & ché dd "Phan tich séng hai".

©®

khéng hoat déng & ché dd "Phan tich séng hai".

=

9.4. 2 PHIM "PO NHAY"

giébng nhu ché dod "Dao déng ké".

OS

giébng nhw ché d6 "Dao déng ké".

9.5. 2 PHiM CHU’C NANG

-_—

giébng nhw ché d6 "Dao dong ké".

B0

khong hoat déng & ché dé "Phan tich séng hai".



20. CHE PO PHAN TiCH SONG HAI - "HIEN THI"

20.1. HIEN THI

Chi bao str dung mét dwong mau den kép trén séng hai
twong (ng v&i phép bidu dién ctia séng hai qua tai.

(*) 1. Khu vyc do { } Khu virc thong tin pin

-

5. Khu viec menu phu

2. Khu vuc ctra sb dd <
hoa

3. Khu viec tham chiéu
séng hai

Y

4. Khu vwc menu chinh

(*) Néu khong c6 phép do nao dwoc chon, hodc néu kénh khéng dwoc xac nhan, phép do sé dwoc thay thé bang cac
dau cham.

20.2. VUNG PO
Chi bao kénh Bo loc Khép ndi D6 nhay

N/ \ /

7 X

RMS THD
Ctra sb nay hién thi hai phép do va chira di¥ liéu trén cac kénh:

Chi bdo kénh

Khép nbi

BO loc

Dién ap RMS cda tin hiéu tinh bang V
Tbéng méo séng hai (THD) tinh bang %



20.3. VUNG HIEN THI SONG HAI

Song hai qua tai So6ng hai kénh B, cung mau v&i kénh

Song hai kénh A, \
clung mau voi kénh \
Thang do doc

theo phan tram
clia co ban

_—

Sé lwong séng hai
thangdongang ——>

Khu vic nay hién thi s6ng hai tir 1 dén 16 cia cac kénh da duoc xac nhan duci dang mot biéu d4 cot. Nguoi ding co thé chgyén
tr hién thi séng hai 2 Qén 16 sér]g hién thi séng hai 17 dén ;31. Thang do doc t6i da sé phu thudc vao hé s thu phong. Hé so thu
phéng c6 thé dwoc didu chinh bang cach s dung menu Tiép nhan.

20.4. VUNG THAM CHIEU SONG HAI

Con tré lya chon séng hai Pha theo d6 lién quan dén co ban Sé lwong séng hai da chon

AN \ _—

Gié tri phan tram cla séng A
hai co bién d6 cao nhat —————— <—Khuvue dilieu kénh A

<— Khu vuc di¥ liéu kénh B

e

Tan sb Gia tri RMS

Ctra sd nay hién thi cac phép do cu thé ca séng hai dwoc chon cho méi kénh.
Céc phép do sau day dwoc hién thi:

B gia tri % cla séng hai co bién d6 cao nhét

B pha tinh theo dd lién quan dén co ban

B tAn s6 tinh bang Hz

m dién 4p RMS tinh bang V

Tén clia nhém twong thng v&i séng hai da chon.

Mau nén khac nhau gitp phan biét cac phép do clia kénh A véi cac phép do ctia kénh B.

20.5. CAC VUNG MENU CHINH VA MENU THU CAP

Cac menu ty dong bién mat va ché dd toan man hinh dwoc kich hoat/ khéi phuc sau khoang hai mwoi giay khi khéng co thao tac
trén ban phim. Nhan nut ctia menu sé hién thj lai n6.



21. CHE PO PHAN TiCH SONG HAI - "MENU KENH A HOAC B"

21.1. MENU KENH "A" HOAC "B"

Menu nay hoat déng theo cach gidng hét nhw trong ché d6 "Dao dong ké".

@ Nh&n mét trong hai phim nay.
Menu chinh {
[

Menu phu < A A A

® hién thj gia tri bu offset dang sé

® chon khép ndi kénh (AC, DC, GND)

B Chon b0 loc kénh (TAT, 5 kHz, 1,5 MHz)

B chon hé sé kénh (tr x1 dén x1000)

B chon don vi kénh
(Volt, Amps, -)




22. CHE PO PHAN TiCH SONG HAI - "MENU TIEP NHAN"

22.1. MENU "TIEP NHAN"

Nhan phim nay.

m diéu chinh va hién thi s6 lwong séng hai da chon

|~<i > Tab Thoat

B Tinh trung binh )
Giong v&i ché dd "Dao dong ke"

B chon hé sé thu phéng doc

100%: 400 % murc co ban

il 50 % mdc co ban
5%, 25 % murc co ban
10 10 % murc co ban

Nguoi ding co thé thay déi thang do doc cda vung hién thi song hai ¢ dé dang hon trong viéc quan sat séng hai voi bién d6
thap so v&i mirc co ban



23. CHE PO PHAN TICH SONG HAI "MENU BQ NHO™

23.1. MENU "BO NHO™

Menu nay hoat déng theo cach gidng hét nhw trong ché d6 "Dao dong ké".

=

Nhén phim nay.

B quan ly cac cAu hinh d& lwu (.cfg)

B quan ly cac anh chup man hinh da lwu (.bmp)

B Tép .bmp cé thé dwoc khéi phuc trén PC s dung phan mém SX-METRO/ ché d6 Dao déng k&, nhap bod nhé.



24. LAP TRINH TU XA

24.1. GIOI THIEU

Dao dong ké co thé dwoc 1ap trinh ti xa tlr may tinh:

B s dung phdn mém SX-METRO,
B hodc s dung cac lénh co ban da dwoc tiéu chudn héa tuan theo tiéu chudn IEEE488.2 va giao thirc SCPI.

Viéc lap trinh tr xa nay dwoc st dung dé:

m CAu hinh thiét bi
B Thuyc hién cac phép do va lay ket qua
B Truyéen tép (cac vét, cau hinh, &nh chup man hinh, v.v...)

O day chung t6i chi mo ta két ndi clia dao dong ké voi SX-METRO. Déi voi tt ca cac muc dich st dung khac, hay tham khao cac
hwéng dan ve 1ap trinh tir xa.

24.2. KET NOI DAO BONG KE
Sw twong tac gitra thiét bi va PC dwoc thuc hién théng qua lién két USB/quang dwgc cung cap bang cap HX0056-Z.

B Két ndi d3u USB clia cap v&i cdng USB clia PC (néu can, hay cai dat trinh diéu khién di kém véi cap).

B Két ndi dau nbéi quang véi dao dong ké sau khi bat ngudn né 1&n truwéce.

B M& SX-METRO; chon giao tiép USB va doi két néi dwoc thiét 1ap (trong trwdng hop cé sw ¢b, hay tham khdo hwéng
dan SX-METRO).

24.3. CAP NHAT
Xem phan § BAO TRI



25. THONG SO KY THUAT - "CHE DO DAO DONG KE"

Chi cac gia tri gidi han hodc dung sai duwgc chi dinh dwoc ddm bao (sau 30 phut dé thich (rng va&i nhiét d8).
Cac gia tri khéng co6 dung sai chi dwgc dwa ra cho muc dich théng tin.

25.1. D0 LECH DOC

Théng sb ky thuat CA 922 | CA 942
S6 kénh 2 kénh
Cib doc , 5 mV t6i 200 V/div. o
i Biéen thién theo bwéc nhay cach quang (khdng cé hé sb bién thién lién tuc)
20 MHz | 40 MHz
BP tai -3 dB

& Puoc do trén dai 50 Om vai tin hiéu bién do 6 div.

Pién ap dau vao téi da

600 VDC, 600 Vrms
Giam tai: -20 dB méi bd mudi tir 100 kHz dén 40 MHz

Loai dau vao

DBau ndi an toan: cp 2, dau vao dwoc cach dién

Pong lwc hoc cua gia tri bu offset doc

+ 5 div. trén tat ca cac oty

Trao ddi chéo giira cac kénh

AC : 10 Hz dén 20 MHz AC : 10 Hz dén 40 MHZ
Khép néi dau vao DC : 0 dén 20 MHz DC : 0 dén 40 MHz
GND : tham chiéu GND : tham chieu
Gi®i han d6 réng dai tan 1,5 MHz 5 kHz
Thei gian tang Khoang 17,5 ns Khoang 8,75 ns
> 60 dB

cung do nhay trén ca hai kénh

Pap rng tin hiéu chir nhat
1 kHz va 1 MHz

Qua tai dwong hodc qua tai am
Quatii<4 %

Do phan giai man hinh hién thj doc

+ 0,26 % cua toan thang do & mirc tot nhat
(khdng c6 phép do, khdng c6 con trd)

Do chinh xac cua sw khuéch dai dinh — dinh

+ 2 % véi trung binh cuda 4 tai 1 kHz

Do chinh xac cua cac phép do doc trong DC
vé&i gia tri bu offset va trung binh cua 16

+[2,5 % (két qua doc) + 13 % (d6 nhay) + 0,5 mV]
Ap dung cho cac phép do sau:
Vmin, Vmax,Vlow, Vhigh, Vavg, con tré doc

Do chinh xac ctia cac phép do doc trong AC
khong cé gia tri bu offset & 1 kHz va trung
binh cta 16

£[2 % (két qua doc) + 2 % (d6 nhay)]
Ap dung cho cac phép do sau: Vamp, Veff, Dep+, Dep-

Cam bién

Hé sb suy giam sé& dwoc ap dung trong menu kénh

Chtrc nang ZOOM (thu phéng) doc trén
dwong cong dworc tiép nhan hoic Iwu triv

khong cé

An toan dién khong c6 phu kién

600 V, CAT Ill, cach dién kép

Dién ap troi

tdi da: 600 V, CAT Il tir 50 & 400 Hz
gitra cac kénh: 600 V, CAT Il tr 50 t&i 400 Hz
Giam tan sé tir 401 Hz dén 100 kHz: 300 V MAX

Tr& khang dau vao

Khoang 1 MQ+ 0,5 % 17 pF

Cac phép do trén bién thé PWM

chi do trén I3p d&t khong bi vwrot quéa 400V ba pha.

Pién dung gia gitra ndi dat cia kénhAva B

khoang 340 pF




25.2. PO LECH NGANG (THO'I GIAN CO SO)

Théng s6 ky thuat

CA 922 CA 942

Cir thoi gian co s&

tr 25 ns dén 200 s/div. sao cho :
B Thoi gian thwe: tir 200 s/div. dén 5 ps/div.
B ETS: tr 2.5 ps/div. dén 125 ns/div.
ETS da thu phong: 50 ns/div. va 25 ns/div.

Déi v&i cac thdi gian co sé tir 200 s/div. dén 100 ms/div.,
Cac mau dwoc hién thi ngay khi c6 trinh kich hoat.

Do chinh xac cua th&i gian co s&

+ [500 ppm + 0,04 div.] (bang v&i  [0,05 % + 0,04 div.])

Tan sé lay mau

50 MSps trong th&i gian thyc

2 GS/giay trong ETS

Do chinh xac cuia cac phép do thi gian

+ [(0,02 div.) x (th&i gian/div.) + 0,01 x két qua doc + 5 ns]

THU PHONG (ZOOM) ngang

Hé sb thu phéng: x 1, x2vax 5

Trong ché d& THU PHONG c6 cling mét chudi ¢l co' s& thei gian nhw & ché do
binh thwong.
Do phan gidi man hinh ngang 1a 540 diém cho 10 phan doan.

Dé rong dai tan 1a gibng nhau & X va Y
(xem §. Gia tri bu offset doc).

Che do XY Nhw trong ché d6 tiéu chuén, tn sé ldy mau phu thudc vao gia tri thoi gian co
s6.
L6i pha <3°
25.3. MACH KiCH HOAT
Cac nguon kich hoat A, B

Ché dé kich hoat

Tuw doéng/ Da kich hoat/ M6t 1an nhan (cudn néu thoi gian co sé = 100 ms/div.)

Khép ndi kich hoat véi gi®i han dai tin

DC (méc dinh): 0 dén 20 MHz DC (mé&c dinh): 0 dén 40 MHz
Kher HF: 0 dén 10 kHz Khtr HF: 0 dén 10 kHz
Kher LF: 10 kHz dén 20 MHz Khtr LF: 10 kHz dén 40 MHz

Do déc kich hoat

Canh I&n hodc canh xudng

D6 nhay cua kich hoat (khéng khiv nhiéu)

1,2 div. dinh-dinh tr DC dén 20 MHz | 1,2 div. dinh-dinh t DC dén 40 MHz

Khtr nhiéu + 1,5 div.

Kich hoat doc :

Dai bién thién t8div.

K'fh _h‘oat ngang Kich hoat sau khi tri hoan ( -10 div. tr& 1én bén trai man hinh)
Dai bien thién

Loai kich hoat

canh

dd réng xung <t=t >t <20nsdén20s




25.4. CHUOI TIEP NHAN

Théng s6 ky thuat

CA 922 CA 942

Do phan giai caia ADC

9 bit

Tan sé lay mau toi da

50 MS/giay trong thdi gian thwc/ 1 bo bién dbi trén mdi kénh

(TOI THIEU/ TOI BA)

Ché d6 thu thap chuyén tiép MIN/MAX

Do réng ti thiéu cho cac nhiéu soc ngang co thé phat hién dwoc: > 20 ns

1250 cap MIN/MAX

D6 sau cia bd nhé tiép nhan

2500 diém cho moi kénh

25.5. DINH DANG CUA CAC TEP KHAC NHAU

Théng s6 ky thuat

CA 922 CA 942

Sao lwu bd nhé

Puoc quan ly trong mét hé théng tép
Téng kich c& 2 MB (500 kB duoc str dung béi Hé théng tép) dé lwu trir cac dbi twong
khac nhau:

B vét

B cau hinh

B anh chup man hinh

Cac tép vét tiép nhan dwoc trong
ché d6 SCOPE
Mé& rong : .TRC

Vi du : trace-xx.TRC

Binh dang nhj phan
Kich ¢c&: = 10 ko

Mé& rong : .BMP
Vi du : screen-xx.BMP

Tép cau hinh . .

Mé& réng : .CFG D!&?cf‘a:g_ T‘; "l’(';a“
Vi du : setup-xx.CFG ’

Tép anh

Dinh dang nhj phan
Kich c&: .BMP: =75 ko

Tép chilra van ban

Mé& rong : .TXT
Vi du : trace-xx.TXT
Vi du : meter-xx.TXT

Binh dang van ban
Cac tép mé rong .TXT cé thé& chira cac phép do dwoc thiwe hién béng cach str dung
cac ché do tiép nhan khac nhau cla thiét bi.

Vét tiép nhan dwoc trong ché dd SCOPE

Kich c&: = 25 ko.
Do lwdng & ché d6 Bdng hd do
Kich ¢c&: = 80 ko.




25.6. SU XU LY PO LUONG

25.6.1. CAC HAM TOAN HOC

Lwa chon tu:
m dbi
cbéng
triv
nhan
chia

Man hinh hién thj dwoc didu chinh bang cach st dung méthé sé: /5,/2,x 1,x 2, x 5.

25.6.2. CAC PHEP BbO TU DONG

Cac phép do th¢i gian
W thoi gian tang

thoi gian giam

xung dwong

Xung am

chu ky hoat déng

giai doan

tan sb

pha (A % B)

ddng hd do

Cac phép do mirc do
bién ap DC

bién ap RMS
dién ap dinh-dinh
bién do

Dién ap téi da
Dién ap téi thiéu
Binh &n trén
Binh én duei
Qua tai

Do phan giai phép do: Hién thj trén 4 chir s6

25.6.3. CON TRO

B D) chinh xac cla cac phép do doc *[2,5 % (két qua doc) + 13 ‘j/o (d6 nhay) + 0,5 mV]
B DO chinh xac cla cac phép do thdi gian +10,02 x (t/div.) + 0,91 % (két qua doc) + 5 ns]
B Hoat dong Cac con tré dwoc gan vao dwdng cong.



25.7. HIEN THI

Théng s6 ky thuat

CA 922 | CA 942

Man hinh hién thi

LCD 3,5" TFT (man hinh mau)
Pén nén LED

Do phan giai 1/4 VGA, 320 pixel ngang x 240 pixel doc
Ctra s6 dworc xem & ché do binh B& nhé hoan chinh: 2500
thwong 540 didm tr 2500 trong bd nhé hoan chinh

Ché db hién thi
Tiép nhan toan bo

T6i thiéu/ téi da

Hinh bao

Trung binh

Hién thj tit ca cac méu tiép nhan duoc trong mot khéi tin hiéu vé&i noi suy tuyén
tinh gitra 2 diém tiép nhan dwoc (ché d6 méc dinh)

Hién thi gia tri t&i thidu va tbi da trén méi truc X tiép nhan dwoc trong mot khéi tin
hiéu.

Hién thi gia tri t&i thiéu va tbi da trén méi truc X tiép nhan dwoc trong mot sé khi
tin hiéu.

Hé sé t: khong, 2, 4, 16, 64

DPwéng chir thap

Hoan toan va dwong vién

Chi bao man hinh
Pang kich hoat

Vi tri cia mt&c kich hoat (v&i chi bao khép ndi va qua tai) Vi tri ctia diém Kich hoat
trén chi bao thu phéng va canh trén ctia man hinh (v&i chi bao qua tai)

Ky hiéu nhan dang vét, kich hoat vét: vi tri, d nhay, tham chiéu néi dat, cac chi bao
qua tai cao va qua tai thap néu vét nam ngoai man hinh

25.7.1. KHAC

1/10 Tin hiéu hiéu chuan cam bién

Hinh dang: hinh chr nhat
Bién do: 0-3V
Tan sb: ~ 1 kHz

& Két ndi diém mat ctia cdm bién vdi diém mat
cUa dau ra hiéu chuan cam bién

Kiém tra tw dong

Gi&i han chu ky hoat dong

Thoi gian tim kiém < 5 giay
Dai tan sb > 10 Hz
Dai bién do 10 mVpp dén 400 Vpp

tlr 20 dén 80 %




26. THONG SO KY THUAT - "PHU KIEN"

1/10 Cam bién

Danh muc do 600 V CAT Il
D6 rong dai tn DC dén 500 MHz
Dién dung dau vao 12 pF
Khoang diéu khién 12 pF dén 25 pF
Théi gian tang 0,9ns
Tré khang dau vao 10 MQ
GIAM TAI xem dbi dién
Phu kién Gia d& day va kep ca sau nbi dat
B6 chuyén déi hinh chuéi BNC | 221" muc do 600 V.CAT I
DPuwong kinh 4 mm
Danh muc do 600 V CAT Il
Cap do|DPudng ‘kl'nh 4 mm
Chup dau cap Dau do kiém tra
Keb dona dién Danh muc do 600 V CAT Il
2P dong dIen | i &t néi BNC
B6 chuyén dbi cho éng do nhiét K
Pham vi do -40 °C dén 1000 °C
-40 °K dén 1800 °K
Ty sb bién dbi 1mV/°C 1mV/°K

B6 chuyén ddi 6ng do nhiét hoat déng

Lwa chon don vi
P6 chinh xac
P6 chinh xac

°C hoac °K
[-40°C > 0°C] £(0,8 % £2mV)
[0°C > 400° C] (0,5 % £ 1 mV)

Cam bién nhiét dé hdéng ngoai

LED pin yéu

Pac tinh Phép do vi sai

Két nbi hinh chudi

Pham vi hoat déng 0 dén 50 °C, <40 % HR
Pin 9V

Pham vi do - 30 dén 550 °C

Ty sb bién dbi 1mV/°C

B6 chinh xac
Khoang cach

+(2%+2°C)
Tw 5 cm dén 30 cm

Két nbi hinh chuéi
Pham vi hoat déng 0 dén 50 °C, < 80 % HR
Pin 9V
Pham vi do 6 dén 120 000 RPM
Tin hiéu xung
D6 chinh xac +0,5%
DPong hé do toc dé | Khoang cach T 5 cm dén 30 cm
Két nbi hinh chuéi
Pham vi hoat déng 0 dén 50 °C, < 80 % HR
Pin 9V




27. THONG

Chi céc gia tri gioi han hodc dung sai dwgc chi dinh dwoc ddm bao (sau 30 phat dé thich (rng véi nhiét d6). Cac gia tri khdng co

SO KY THUAT - "CHE DO DA NANG KE"

dung sai chi dwgc dwa ra cho muc dich thong tin.

Hién thj

8000 diém cho von ké

Tré khang dau vao

1 MQ

Pién ap dau vao téi da

Sin 600 Vrms va 600 VDC, khéng c6 cam bién

Dién ap tréi toi da

600 Vrms 1&n dén 400 Hz CAT Il

Phép do DC
Pham vi

Do phan giai
Bo6 chinh xac

Chan ché dd chung

0,8V 8V 80V 800V

0,1 mVv 1mVv 10 mV 01V

+ (1 % + 20 D) trong DC t&» 10 % dén 100 % cta thang do

> 60 dB dén 50 hosc 60 Hz

Phép do AC va AC+DC

B6 chinh xac

Dién ap trong mach hé

Phamvi|06V 6V 60 V 600 Vrms sin
08V 8V 80V 800 Vpeak
D6 phan gigi[0,1mv 1mv  10mVv 0,1V
Do chinh xac ctia khop ndi [ + (1 % + 20 D) tir DC dén 5 kHz clia 10 % dén 100 % clia thang do > 580 Vrms
AC+DC |+ (2 % + 20 D) tir 5 dén 10 kHz id.
+ (3 % + 20 D) tir 10 dén 50 kHz id.
+ (1% + 20 D) tir 40 Hz dén 5 kHz id.
AC|% (2 % + 20 D) tiv 5 dén 10 kHz id.
+ (3 % + 20 D) tir 10 dén 50 kHz id.
Chan ché d6 chung[> 60 dB dén 50 hodc 60 Hz
Phép do dién tré Trén kénh 1
Pham vi (cudi thang do) | Om ké Do phan giai Dong dién do
80 Q 0,01Q 0,05 mA
800 Q 0,1Q 0,5mA
8 kQ 1Q 5 uA
80 kQ 10Q 5 uA
800 kQ 100 Q 500 nA
8 MQ 1000 Q 50 nA
32 MQ 10 kQ 50 nA

£(2%+10D+0,2 Q) tlr 10 % dén 100 % cla thang do

=3V

Phép do tinh lién tuc

Tiéng bip
Dong dién do
Phan hoi tiéng bip

Trén kénh 1

<30Q+5Q
= 0,5 mA
<10 ms

Kiém tra di 6t
Dién ap
B6 chinh xac
Dong dién do

Trén kénh 1

trong mach hé =+ 3,3V
+ (1% +10D)
= (0,6 mA




Phép do dién dung

Pham vi

D6 chinh xac

Huy R néi tiép va song song

Trén kénh 1

May do dién dung Do phan giai Dong dién do
5mF 1 uF 500 pA

500 pF 0,1 uF 500 pA

50 uF 0,01 uF 500 pA

5 uF 1nF 500 pA

500 nF 100 pF 50 pA

50 nF 10 pF 2 A

5nF 1 pF 2 uA

+(2 % + 10 D + 200 pF) t&» 10 % dén 100 % cla thang do

Song song R > 10 kQ
St dung cac loai cap ngan nhét cé thé.

Phép do tan s6

20 Hz dén 50 kHz trén tin hiéu séng sin va séng vuéng
20 Hz dén 20 kHz trén tin hiéu tam giac
B6 chinh xac: 0,3 %

Phép do RPM

ttr 240 dén 120.000 RPM
Phép do xung: > 10 us vwot qua 1,5V voi do tré la 1 V.
Mét xung twong trng v&i mét phép quay

Do PWM véi bo loc PWM + kep
E27

300 V CAT Il
Tham khéo hwéng dan hoat déng ctia bé loc.

Ché d6 hoat dong

Ché db twong déi

Hién thi lién quan t&i phép do co s& REF

Cac ché do Twong

Giam sat (thdng ké)

déi, Giam sat va Tan

Trén tat ca cac gia tri do MAX MIN AVG (TOI BA, TOI THIEU, TRUNG BINH)

Tan sb

C6 thé hién thi tan s6 & ché do AC

sb 1a doc quyén

Lich st do

Hién thi phép do = f (thoi gian)
5' (mac dinh), 15', 30", 1 gi®, 6 gi®, 12 gi&, 24 gid, ngay, thang

RUN

B4t dau phép do

HOLD

Cb dinh phép do

Hién thj

O dang s | - ctia phép do chinh

- clia phép do thir cap

Phép do thir cAp c6 thé dwoc chon tir menu.

- hién thj thang do I&n
- hién thj thang do nhd

Vét db hoa | Lich st cac phép do theo théi gian

Biéu dién cac phép do dudi dang biéu dd cot bién do

Sé lwong phép do dwoc biéu dién trén vét

2700




28. MANG "CHE DO PHAN TiCH SONG HAI"

Hién thi séng hai

TAt ca cac séng hai|tlr 2 dén 16 + Co ban
tr 17 dén 31 + Co ban

Tan s6 co ban cua tin hiéu dwoc phan tich tr 40 dén 50 Hz

Do chinh xac ctia phép do
Mtc co ban |+ (2,5 % + 15 D)
Murc song hai |+ (3,5 % + 15 D)

Méo séng hai (THD) | + 4 % (dwoec tinh trén 40 séng hai dau tién

29. GIAO DIEN TRUYEN THONG

29.1. GIAO DIEN USB/ QUANG
Dao dong ké cé thé giao tiép véi may tinh théng qua lién két USB bang cap chuyén déi HX0056-Z.

29.1.1. THONG SO KY THUAT CUA LIEN KET QUANG

Lwa chon téc d6 Baud: 57600

Lwa chon chén 1é: khéng co

Lwa chon d6 dai tw: 8 bit

Lwa chon cla nr. clia cac bit dirng: 1 bit dirng

Lwa chon giao thirc: khéng (khéng cdé giao thirc)



30. THONG SO KY THUAT CHUNG

30.1. MOI TRUONG

®m Nhiét do tham chiéu 18 °C dén 28 °C

®m Nhiét do hoat dong 0°C dén 40°C

B Nhiét do bdo quan -20 °C dén +60 °C
B S dung trong nha

® Do cao <2000 m

B D6 &m twong dbi < 80 % lén t&i 35 °C

30.2. CAP NGUON

B Pin sac 6 pin x 1,2V - LR6 hoac AA
B Loai NiMH
B Thoigian sac khoang 3 gio 30 phat
B Tubi tho pin téi thiéu khoang 5 gi¢ 45 phut
B Tubi tho pin téi da khoang 8 gi¢» 30 phut

(da tat 1 kénh, khép ndi AC)

B Nguén dién USB bén ngoai  Bd sac pin
[ ]

Dién ap mang 98 V dén 264 V
M Tansb tlr 50 dén 60 Hz
B Tiéu thu < 11 VA khi hoat déng
= 19 VA sac pin nhanh
m Dién ap 5VDC
2A

B Phan cuc

5. CE

B Antoan Tuan tha tiéu chuan IEC/EN 61010-1, BS EN 61010-1 va IEC/EN 61010-2-030,
BS EN 61010-2-030 :
B Ciach dién cap 2
B Cap dd 6 nhiém 2

B Danh muc qua dién ap
déi voi cac dau vao
"phép do™ 600 V CAT llI

m EMC

Thiét bi nay phu hop véi tiéu chudn IEC/EN 61326-1, BS EN 61326-1.

N6 da dwoc kiém nghiém cho méi trwéng céng nghiép (loai A).

Trong cac mdi trwerng khac va dwdi cac didu kién dic biét, kha néng twong thich cé thé khé dwoc dam bao.

B Phat xa Loai A
B Anh huéng dén kha
n&ng mién dich: 0,5 div. khi cé trwong dién tir 10 V/im

Chu y: Thiét bi nay khéng dworc thiét ké dé str dung trong méi trwong dan cw va khong thé dam bao viéc bao vé day du
cho viéc thu séng vé tuyén trong loai méi tredng nay.

Lwu y: dé str dung v&i nguén dién bén ngoai, phai str dung gidc cdm day USB (v&i mot ferit).



31. THONG SO KY THUAT CO HOC

31.1. HOP

m  Kich thuéc 214 x 110 x 57 mm
W Trong lvgng dao dong ké 0,960 kg co bao gom pin
® Trong lwong b cap ngudn 0,160 kg

31.2. BAO Bi PONG GOI
B Kich thwéc 25x16,5x14,5cm

32. CUNG CAP

32.1. PHU KIEN
32.1.1. PUQ’C VAN CHUYEN CUNG VO THIET BI

Hwéng dan 1ap trinh va van hanh trén CD-ROM — béng 5 ngbn ngir
Ngudn dién USB bén ngoai + cap gidc cdm USB

6 pin sac NiMH 1,2 V — loai LR6 hodc AA

Tai HX0105

Cam bién 1/10 600 V CAT IlI

B& chuyén dbi BNC sang cac dau ndi @ 4 mm

Dau ndi mau dd den @ 4 mm « hinh chudi/hinh chudi »

DPAu do kiém tra mau doé den

Kep ca sdu mau dd den

Cap quang ndi tiép -USB + Trinh diéu khién

32.1.2. PUQ'C GIAO DUG'I DANG CAC TUY CHON

Phu kién

B B do cach ly 600 V, v&i dau do 1/10 600 V CAT Il va bd chuyén déi BNC sang d4u néi hinh chubi @ 4 mm
Kep dong dién 20 AAC/DC, 600 V CAT II, 100 mV/A

Cam bién nhiét dd héng ngoai (1 mV/° C) CA 1871

Bo6 chuyén doi 6ng do nhiét hoat déng (1 mV/° C hoac 1 mV/° K) CA 801

B6 chuyén ddi éng do nhiét vi sai hoat dong (1 mV/° C hodc 1 mV/° K) CA 803

May do tbéc d6 CA 1711

Cac bo chuyén d6i BNC M/BAN F4 600 V (x 2)

Bo PWM

Khac
®  Mach phat dién cho dao dong ké
B Phan mém (ng dung SX-METRO



33. BAO TRI

33.1. VE SINH

Ngat két ndi cac diu do do hodc day dan.

T4t ngudn thiét bj.

St dung vai mém thdm nwéc xa phong.

Lau sach bang khdn &dm.

Lam khé nhanh chéng bang vai khd hoéc thdi khi cwéng brc.
Khéng str dung cdn hodc hydrocarbon hodc dung méi khac.

Khéng str dung lai thiét bi cho dén khi né khé hoan toan.

33.2. CAP NHAT PHAN MEM NOI BO CUA THIET BI

bang nhéap vao trang web http://www.chauvin-arnoux.com

Nam & tiéu dé "Tro gidp", chon "Khéng gian tai vé"

Tai vé Firmware twong (rng v&i thiét bi cla ban bang cach nhing phan mém dao dong ké Metrix "LoaderScope"
Déng thoi tai xubng hwéng dan van hanh Firmware nay

Tham kh&o nhitng hwéng dan van hanh nay khi cap nhat thiét bi ctia ban.

34. BAO HANH

Thiét bi nay dwoc bao hanh trong ba ndm dbi véi cac khiém khuyét vé chat lwong vat liéu hodc tay nghé, theo cac diéu khoan
ban hang chung.

Trong giai doan nay, thiét bj chi c6 thé duoc siva chiva boi nha san xuét, 1a bén co quyén sira chira hoac thay thé toan b hodc
mot phan cla thiét bi d6. Néu thiét bi dwoc givi lai cho nha san xuét, khach hang sé thanh toan chi phi van chuyén.

Viéc bdo hanh sé v6 hiéu trong cac trwdng hop sau:

St dung thiét bj khéng ding cach ho&c str dung cling véi thiét bj khdng twong thich

Bét ky stra d6i nao cuia thiét bi ma khéng c6 sw cho phép rd rang cla kj thuat vién clia nha san xuét,

Thiét bi dwoc st dung bdi ngwdi khdng dwoc phé duyét béi nha san xuét,

Ap dung mét (rng dung cu thé khong dwoc dw doan trong thong sé ki thuat ciia thiét bi hodc trong hwdng dan van hanh,
Bi sbc, roi hodc bi ngap nwéc.



35. HWONG DAN LAP TRINH TU XA

35.1. PRESENTATION

The oscilloscope can be remotely programmed with a computer, from simple standardized commands and using the optical
interface USB-RS.

The programming instructions comply with standard IEEE488.2, and the SCPI protocol (Standard Commands for Programmable
Instruments).

This remote programming enables :

B [nstrument configuration

B Measurement campaigns and their repatriation

W File transfer (traces, configuration, hardcopy ...)

35.2. CONNECTION OF THE INSTRUMENT
The dialogue between the instrument and the PC can be realized via the optical USB link through the HX0056-Z cable.

b cdm Cap giao dién USB quang
USB (HX0056-2)
(—
(—

DBau ndi quang

Connect the USB side of the cable to one of the PC USB inputs.

If necessary, install the USB driver supplied with the cord.

The PC's operating system creates a virtual communication port COMi (with i "number depending on your computer).
Configure the PC port created on the PC to the same parameters as those of the oscilloscope.

35.2.1. OPTICAL LINK SPECIFICATIONS

B Speed 57600 bauds
B Format 8 bits

W Stopbit 1 bit

W Parity none

B Flow control none

35.3. PROGRAMMING CONVENTION
35.3.1. TREE STRUCTURE

B The Command SCPI structure is a tree structure

B Each command must be ended by a <NL> or <;> terminator character.

B The command used after the <;> character must be in the same directory as the precedent command, otherwise it must be
preceded by the <:> character and its full name.

Example : DISP:TRAC:STAT1 1<NL>
DISP:TRAC:STAT2 1<NL>
same as :
DISP:TRAC:STAT1 1;STAT2 1<NL>
same as :
DISP:TRAC:STAT1 1;: DISP:TRAC:STAT2 1<NL>



35.4. COMMAND SYNTAX
35.4.1. COMMON COMMANDS

Mnemonic code @ » | Terminator

35.4.2. SPECIFIC COMMANDS

®,
Short
Digital
Paramater [—» i
@' Siite ﬁ 0 Terminator

Long

>

>

35.4.3. KEY WORDS

The brackets ([ ]) are used to frame a keyword which is optional during programming; i.e. the instrument will execute the command
whether the keyword is optional or not. Uppercase and lowercase are used to differentiate the short form of the keyword (uppercase
letters) and the long form (whole word).

The instrument accepts the uppercase or lowercase letters without distinction.

DISP:TRAC:STAT 1 is equivalent to DISPLAY:WINDOW:TRACE:STATE 1

35.4.4. SEPARATORS

descends in the next directory or returns under the root, if preceded by a'; .
i separates two commands in the same directory
v (space) separates the keyword from the following parameter.
Y separates a parameter from the following

35.4.5. PARAMETERS

<> The defined-types are marked by the opposite characters.
[1 The brackets ([ ]) mean that the parameters are optional.
{} The accolades define the list of parameters allowed.

| The vertical bar ( | ) may be read as an "or", it separates the various possible parameters.

35.4.6. PARAMETER FORMAT

The parameters can be key words, numeric values, character chains or numeric expressions.
The interpreter does not make any difference between capital and small letters.

Key words:

These parameters have two forms of call, as for the instructions : the shortened form (in capital letter) and the whole form (shor-
tened form plus complement into small letter).

Thus, for certain commands, the parameters are the following :

B ON, OFF corresponding to the bolean values (1,0)

B EDGE, PULse for the trigger modes

Numeric values:
There are several values :
NRf (flexible Numeric Representation).
In the case of physical quantity, these numbers can be or not by a multiple and its unit.



Reminder:

The interpreter does not make any difference between capital and small letters.

Example : to enter a duration of 1 micro second, it can be written either: 1us, or 0.000001, or 1e-6s, or 1E-3ms ...
This parameter can also be replaced by the following key words :

B MAXimum, MINimum to get extreme values of the parameter

m UP, DOWN to get the value following or preceding the current status of the parameter

Units: V Volt (Voltage)
S Second (Time)
PCT Percent (Percentage)
Hz Hartz (Frequency)
MHz Mega-Hertz (Frequency)
F Farad (Capacitance)
OHM  Ohm (Resistance)
DEG Degree Celsius
RPM Rotation per minute

Multiples and sub-multiples:
MA Mega: 10*¢
Kilo: 10%®
Mili: 108
Micro: 10¢
Nano: 10°
Pico: 10-2

vZc=Xx

NR1 The parameter is a signed whole number
Example : 10

NR2 The parameter is a signed real without exponent.
Example : 10.1

NR3 The parameter is a signed real expressed with a mantisse and a signed exponent.
Example : 10.1e-3

Chains of Characters: They are continuations of letters and figures framed by quotation marks " ".
Terminator : <NL> is a general term for a terminator.

NL is the character CR (codeASCII 13 or 0x0D).
Aline of command should not exceed 80 characters; if ends with a terminator.

35.5. RESPONSE SYNTAX

The response can be made up of several elements separated between them by a comma ', . The last element is followed by the
terminator < NL >.

There are several data :

Key words:
They are the same ones as those used in parameter, but here, only the shortened form is returned.

Numeric Values:
They have three possible formats : NR1, NR2 et NR3.

Chains of Characters:
There is no difference compared to the parameters. If the chain contains a key word, it is returned in shortened form.



36. COMMANDS SPECIFIC TO THE INSTRUMENT

36.1. VERTICAL
36.1.1. DISPLAY

DISPlay[:WINDow]
"TRACe:STATe{[1]|2/3}

"OSCILLOSCOPE MODE"

(Command/Query)

The DISP:TRAC:STAT{[1]|2]|3} <1|0]ON|OFF> command validates or devalidates the selected signal.
To the question DISP:TRAC:STAT{[1]|2]|3}?, the instrument returns the validation status of the selected
signal.

Channel 3 corresponds to the MATH function.

36.1.2. SENSITIVITY / COUPLING

[SENSe]:VOLTage
{[1112}[:DC]:RANGe
:PTPeak

[SENSe]:VOLTage
{[1112|3}{:DC]
:RANGe:OFFSet

INPut{[1]|2}:COUPling

[SENSe]:BANDwidth
{[1]|12}[:RESolution]

[SENSe]:BANDwidth
{[1112}[:RESolution]
:AUTO

(Command)
VOLT{[1]|2}:RANG:PTP <sensitivity] MAX|MIN|JUP|DOWN>
sets the full screen vertical sensitivity of the selected channel.

<sensitivity> is a value in NRf format, it may be followed or not by a multiple and the unit.

By default the value is expressed in volt.

To the question VOLT{[1]|2}:RANG:PTP?, the instrument returns the full screen vertical sensitivity of
the selected channel.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

If 10mV/div is the sensitivity displayed in the channel parameters, then the <sensitivity> parameter
=8 x 10 mV/div.

Channel 3 corresponds to the math function for which the sensitivity is accessible in reading only.

(Command/Query)

The VOLT{[1]|2|3:RANG:OFFS <offset|MAX|MIN|JUP|DOWN> command sets the vertical offset of
the time representation of the selected signal.

<offset> is a value in NRf format, it may be followed or not by a multiple and the unit.

By default the value is expressed in volt.

To the question V{[1]|2]|3}:RANG:OFFS?, the instrument returns the vertical offset of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Command/Query)
The INP{[1]|2}:COUP <AC|DC|GROund> command selects the coupling of the selected channel.
To the question INP{[1]|2}:COUP?, the instrument returns the coupling of the selected channel.

(Command/Query)

The BAND{[1]|2} <Bandwidth> command limits the channel bandwidth to the value of the parameter
[5 kHz ; 1,5 MHz ; 20 MHz ; 0 (no bandwidth limit)].

To the question BAND{[1]]|2}?, the instrument returns the value of the filter cut-off frequency [5 kHz ;
1,5 MHz ; 20 MHz ;

0 (no bandwidth limit)].

(Command/Query)

The command BAND{[1]|2}:AUTO <1|0|ON|OFF> validates the 1.5 MHz bandwidth or devalidates the
application of the bandwidth limit on the selected channel.

To the question BAND{[1]|2}:AUTO?, the instrument returns the activation status of the bandwidth limit
on the selected channel.



36.1.3. FUNCTION DEFINITION

CALCulate:MATH
[:EXPRession] [:DEFine]

(Command/Query)

The CALC:MATH <(function)> command defines and activates the mathematical function.
<function> is the definition of the mathematical function. Possible functions are: (-A), (-B), (A+B), (A-B),
(A*B) or (A/B).

<(multiplier)> is the multiplier to be applied to the function. Possible multipliers are (1), (*2), (*5), (/12)
or (/5).

Note: (A-B),(*2) subtract the channel A to the channel B and multiplies the result by 2 (acc. to following
calculation : (A-B)*2).

To the question CALC:MATH?, the instrument returns the mathematical function and its multiplier.
Response format:  <(function),(multiplier)><NL>

36.1.4. VERTICAL SCALE

DISPlay[:WINDow]
:TRACe:Y[:SCALe]
:PDIVision{[1]|2}

DISPlay[:WINDow]
:TRACe:Y:LABel{[1]|2}

36.2. TRIGGER

TRIGger[:SEQuence
{[1]|2}]:DEFine?

(Command/Query)

The command DISP:TRAC:Y:PDIV{[1]|2} <scale|MAX|MIN> sets the value of the probe coefficient for
the selected signal.

<scale> is a value at NRf format.

To the question DISP:TRAC:Y:PDIV{[1]|2}?, the instrument returns the value of the probe coefficient
for the selected signal.

(Command/Query)

The DISP:TRAC:Y:LAB{[1]|2} <"label"> command determines the unit of the selected signal.

The unit is selected among the upper-case letters of the alphabet (A to Z), and is composed of a name
up to 3 letters.

To the question DISP:TRAC:Y:LAB{[1]]|2}?, the instrument returns the unit of the selected signal.

Channel 3 corresponds to the MATH function for which the sensitivity is accessible in reading only.

With SCPI he various trigger modes can be accessed with the sequence concept.
The instrument has several trigger modes, thus several sequences:

B Sequence 1 : Trigger on edge (EDGE)

B Sequence 2 : Trigger on pulse width (PULse)

The sequence can be selected with the commands: INIT.CONT:NAME or NIT:NAME

(Command/Query)

Returns to the description of the indicated sequence:
SEQuence1: EDGE

SEQuence2: PULse

36.2.1. TRIGGER MAIN SOURCE

TRIGger[:SEQuence
{[1112}]:SOURce

TRIGger[:SEQuence

{[1112}]
:FILTer:HPASSs[:STATe]

(Command/Query)

The TRIG:SOUR <INTernal{1]|2}> command determines the main trigger source of the instrument.
INTernal{1]2} corresponds to the A and B channel instrument.

To the question TRIG:SOUR?, the instrument returns the main trigger source used in.

(Command/Query)

The TRIG:FILT:HPAS <1|0|ON|OFF> command validates or devalidates the reject of the low frequencies
associated to the main trigger source.

B 1]|ON: activates the reject of the low frequencies (LF Reject coupling)

B 0|OFF: deactivates the reject of the low frequencies; the DC coupling is then activated.

To the question TRIG:FILT:HPAS?, the instrument returns the activation status of the low frequencies
reject associated to the trigger source.



TRIGger[:SEQuence

{11123
:FILTer:LPASs[:STATe]

TRIGger[:SEQuence
{[11]2}]:SLOPe

TRIGger[:SEQuence

{11123
:HYSTeresis[:STATe]

TRIGger[:SEQuence
{[1]12}]:LEVel

TRIGger[:SEQuence
[2]:TYPe

TRIGger:SEQuence{[2]}
:DELay

(Command/Query)

To the question TRIG:FILT:LPAS?, the instrument returns the activation status the reject of the high
frequencies associated to the trigger source.

B 1]ON: activates the high frequencies reject (HF Reject coupling)

B 0|OFF: deactivates the high frequencies reject; the DC coupling is then activated.

To the question TRIG:FILT:LPAS?, the instrument returns the activation status the reject of the high
frequencies associated to the trigger source.

(Command/Query)
TRIG:SEQ{[1]|2}:SLOP <POSitive|NEGative> determines :
B in SEQuence2 : determines the polarity of the pulse

- POSitive: positive pulse

- NEGative: negative pulse —I_I—

To the question TRIG:SEQ{[1]|2}:SLOP?, the instrument returns the polarity trigger front or pulse
according to the selected SEQuence.

B In the other sequences: used to measure the triggering edge of the main source:

- POSitive: rising front

- NEGative: falling front

(Command/Query)

The TRIG:HYST <hysteresis> command sets the amplitude of the hysteresis which rejects the noise
associated to the trigger main source.

<hysteresis> is a value at NR1 format taking following values :

B 0: no noise reject, hysteresis is about 0.5 div.

B 3: activated noise reject, hysteresis is about 3 div.

To the question TRIG:HYST?, the instrument returns the amplitude of the hysteresis which rejects the
noise associated to the trigger main source.

(Command/Query)

The TRIG:LEV <level| MAX|MIN|JUP|DOWN> command sets the trigger level of the main source.
<level> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in volt.

To the question TRIG:LEV?, the instrument returns the trigger level of the main source in SEQuence1.
Response format: <measured value><NL>value in format <NR3> expressed in volt.

(Command/Query)
The TRIG:TYP <INFerior|[SUPerior> command determines the trigger type on pulse width :

B EQUate : trigger on pulses of duration equal to that one specified with the TRIG:SEQ2:DEL

command.

B SUPerior : trigger on pulses of duration superior to that one specified with the TRIG:SEQ2:DEL
command.

B INFerior : trigger on pulses of duration inferior to that one specified with the TRIG:SEQ2:DEL
command.

To the question TRIG:TYP?, the instrument returns the trigger type on pulse width.

Response format: <EQUI|SUP|INF ><NL>

(Command/Query)

The TRIG:DEL <time|MAX|MIN|UP|DOWN> command sets the duration of pulse comparison.

<time> is a value in format <NRf>, it may be then followed or not by a multiple and by the unit.

By default the value is expressed in second.

To the question TRIG:DEL?, the instrument returns the trigger delay of the main source or the T1 pulse
time according to the selected sequence.

Response format: <measured value><NL>

value in format <NR3> expressed in second.
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36.2.2. TRIGGER MODE - AUTOMATIC MODE

TRIGger[:SEQuence

{11123
:ATRIGger[:STATe]

(Command/Query)

The TRIG:ATRIG <1|0]JON|OFF> command validates or devalidates the automatic trigger.
B ON|1 activates the auto trigger mode

B OFF|0 activates the trigger mode

To the question TRIG:ATRIG ?, the instrument returns the activation of the auto trigger.

36.2.3. SINGLESHOT MODE

INITiate[:IMMediate]:
NAME

(Command)
The INIT:NAME <{EDGE|PULse }> command launches a singleshot acquisition in the indicated trigger
mode.

36.3. HORIZONTAL
36.3.1. MIN/MAX ACQUISITION

[SENSe]:AVERage:
TYPE

36.3.2. AVERAGE

[SENSe]:AVERage:
COUNt

36.3.3. TIME BASE

DISPlay[:WINDow]
:TRACe:X[:SCALe]
:PDIVision

[SENSE]SWEep:OFFSet
TIME

(Command/Query)

The AVER:TYPE <NORMal|ENVelope> command validates or devalidates the mode of min/max
acquisition.

B NORMal devalidates the mode of min/max acquisition.

B ENVelope validates the mode of min/max acquisition.

To the question AVER:TYPE?, the instrument returns the activation status of the mode of min/max
acquisition.

(Command/Query)

The AVER:COUN <acquisition number|MAX|MIN|JUP|DOWN> command determines the number of
acquisition bursts necessary to obtain a displayed trace by averaging.

<acquisition number> is a value in format NR1, from values 0, 2, 4, 16 to 64.

To the question AVER:COUN?, the instrument returns the number of acquisition bursts necessary to
obtain a displayed trace by averaging.

(Command/Query)

The DISP:TRAC:X:PDIV <scale|MAX|MIN|JUP|DOWN > command sets the value of the time base.
<scale> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in second.

Example: to get a time base of 1 ps, following values can be entered: 1E-3ms or 1E-6 or 0.000001s or
0.000001 or else 1us

To the question DISP:TRAC:X:PDIV?, the instrument returns the value of the time base.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Command/Query)

The SWE:OFFS:TIME <time|MAX|MIN|JUP|DOWN> command sets the horizontal offset of the trace
(run-after-delay or postrig).

<time> is a signed value in format <NRf> ; it may be followed or not by a multiple and by the unit.
By default, it is expressed in second.

To the question SWE:OFFS:TIME?, the instrument returns the current run-after-delay.

Response format: <measured value><NL>

value in format <NR3> expressed in second.
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36.4. DISPLAY
36.4.1. DISPLAY MODE

DISPlay[:WINDow]:TRACe
:MODE

(Command/Query)

The DISP:TRAC:MODE <ENVelope|ALL> command selects the sample display mode.
B ENVelope : displays in the "Envelope" mode

B ALL: displays in the "All acquisition" mode

To the question DISP:TRAC:MODE?, the instrument returns the active display mode.

36.4.2. OSCILLOSCOPE / XY

DISPlay[:WINDow]
:TRACe:FORMat

36.5. MEASURE
36.5.1. REFERENCE

(Command/Query)

The DISP:TRAC:FORM <A|XY> command selects the display mode of the instrument.
B A validates the Oscilloscope display mode : Y = f(t)

B XY validates the XY display mode : Y = f(x)

To the question DISP:TRAC:FORM?, the instrument returns the active display mode.

DISPlay[:WINDow]:CURSor

:REFerence

(Command/Query)

The DISP:CURS:REF <INT{1|2|3}> command selects the reference for the automatic and manual
measurements.

To the question DISP:CURS:REF?, the instrument returns the signal used as reference.

36.5.2. MEASUREMENT QUERY

MEASure:MINimum?

MEASure:MAXimum?

MEASure:PTPeak?

MEASure:LOW? (Query)

MEASure:HIGH? (Query)

(Query)

To the question MEAS:MIN? <INT{1|2|3}> the instrument returns the value minimum of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:MAX? <INT{1]2|3}> the instrument returns the maximum value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:PTP? <INT{1]2|3}> the instrument returns the peak-to-peak value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

To the question MEAS:LOW? <INT{1|2|3}> the instrument returns the low level value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

To the question MEAS:HIGH? <INT{1|2|3}> the instrument returns the value of the high level level of
the selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.



MEASure:AMPLitude?

MEASure:AC?

MEASure:VOLT[:DC]?

(Query)

To the question MEAS: AMPLitude? <INT{1]|2|3}> the instrument returns the amplitude of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)
To the question MEAS:AC? <INT{1|2|3}> the instrument returns the RMS voltage of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:VOLT? <INT{1|2|3}> the instrument returns the average value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

MEASure:RISE:OVERshoot? (Query)

To the question MEAS:RISE:OVER? <INT{1]2|3}> the instrument returns the positive overshoot of the
selected signal.

Response format: <measured value><NL>

value in format <NR2> expressed in percent.

MEASure:FALL:OVERshoot? (Query)

MEASure:RISE:TIME?
or
MEASure:RTIME?

MEASure:FALL:TIME?
or
MEASure:FTIME?

MEASure:PWIDth?

MEASure:NWIDth?

To the question MEAS:FALL:OVER? <INT{1|2|3}> the instrument returns the negative overshoot of
the selected signal.

Response format: <measured value><NL>

value in format <NR2> expressed in percent.

(Query)

To the question MEAS:RISE:TIME? <INT{1|2]|3}> the instrument returns the rise time of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:FALL:TIME? <INT{1]2|3}> the instrument returns the fall time of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:PWID? <INT{1|2|3}> the instrument returns the positive pulse width of the
selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:NWID? <INT{1|2|3}> the instrument returns the negatitive pulse width of the
selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.



MEASure:PERiod?

MEASure:FREQuency?

MEASure:PDUTycycle?

MEASure:PULse:COUNt?

(Query)
To the question MEAS:PERiod? <INT{1]2|3}> the instrument returns the period of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)
To the question MEAS:FREQ? <INT{1|2|3}> the instrument returns the frequency of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in hertz.

(Query)
To the question MEAS:PDUT? <INT{1|2|3}> the instrument returns the duty cycle of the selected signal.
Response format: <measured value><NL>

value in format <NR2> expressed in percent.

(Query)

To the question MEAS:PUL:COUN? <INT{1|2|3}> the instrument returns the pulse count on screen of
the selected signal.

Response format: <measured value><NL>

value in format <NR2>.

36.5.3. MEASUREMENT DISPLAY
MEASure{[1]|2|3}:SELECT (Command/Query)

MEASure:AUTO

The command

MEAS{[1]|2|3} :SELECT <measure1>,<measure2> selects automatic measurements for display.
<measure1> our<measure2> can take values NO, MIN, MAX, PTPeak, LOW, HIGH, AMPL.itude,
ROVERshoot, FOVERshoot, RTIME, FTIME, PWIDth, FWIDth, FREQuency, PERiod, PDUTycycle,
COUNt, RMS, AVG or PHASE.

To the question MEAS{[1]|2|3} :SELECT ? the instrument returns the current automatic measurements
selected for display.

Response format: <measure1>,<measure2><NL>

(Command/Query)

The command MEAS:AUTO <1|0|ON|OFF> activates the display of the selected automatic
measurements.

To the question MEAS:AUTO? the instrument returns the display activation state of the automatic
measurements.

36.5.4. PHASE MEASUREMENT

MEASure:PHASe?

(Query)

To the question MEAS:PHAS? <INT{1|2}> the instrument returns the phase of the first selected signal
to the second.

Response format: <measured value><NL>

value in format <NR2> expressed in degree.

36.5.5. MANUAL MEASUREMENT
DISPlay[:WINDow]:CURSor

:STATe

(Command/Query)

The DISP:CURS:STAT <1|0|ON|OFF> command activates or inhibits the manual measurements.
[ | 1|ON: activates the manual measurements

[ | 0|OFF: inhibits the manual measurements

To the question DISP:CURS:STAT?, the instrument returns the activation status of the manual
measurements.



DISPlay[:WINDow]:CURSor

:TIME{[1]|2}:POSition (Command/Query)
The DISP:CURS:TIME{[1]|2}:POS <position|MAX|MIN> command sets the horizontal position of the
selected manual cursor.

This command acts on the manual cursors represented on the screen by the X-Symboles (cursor 1)
and * (cursor 2). The indexes {[1]|2} associated to the TIME key word select the same cursors.
<position> is a value in format NRf, it may be followed or not by a multiple and the unit.

By default the value is expressed in second.

To the question DISP:CURS:TIME{[1]|2}:POS?, the instrument returns the horizontal position of the
selected manual cursor.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

DISPlay[:WINDow]:CURSor

:VOLT{[1]|2}:POSition (Query)
To the question DISP:CURS:VOLT{[1]|2}:POS?, the instrument returns the horizontal position of the
selected manual cursor.
This command acts on the manual cursors represented on the screen by the X-Symboles (cursor 1)
and * (cursor 2). The indexes {[1]|2} associated to the TIME key word select the same cursors.
Response format: <measured value><NL>
value in format <NR3> expressed in volt.

MEASure:CURSor:DTIME? (Query)
To the question MEAS:CURS:DTIME?, the instrument returns the time delay between cursors 1 and
2.
Response format: <measured value><NL>

value in format <NR3> expressed in second.

MEASure:CURSor:DVOLT? (Query)
To the question MEAS:CURS:DVOLT?, the instrument returns the difference between cursors 1 and
2.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

36.6. MEMORY
36.6.1. TRACE

MMEMory:STORe:TRACe (Command)
The MMEM:STOR:TRAC <INT{1|2|3}|REF{1|2|3}>, <"TRC"|"TXT"> command generates a ".TRC"
or ".TXT" file from the signal or the indicated reference memory, in the selected file system.

To the question MMEM:STOR:TRAC? The instrument returns the filme nam which has been created.
Response format: <file name><NL>

MMEMory:LOAD:TRACe (Command)
The MMEM:LOAD:TRAC <" trace-xx.TRC"> command reads a trace defined in a ".TRC" file and
affects it to the indicated signal.

trace-xx.TRC : file name at xx takes values from 00 to 99.

TRACe:CATalog (Query)
To the question TRAC:CAT?, the device returns the list of active signals.
# TRAC:CAT?
reply <NL> when no signal is active.
reply INT1 <NL> when only signal 1 is active.
reply INT1,INT3<NL> when signals 1 and 3 are active.



TRACe:LIMit

TRACe[:DATA]

with :

FORMat:DINTerchange

(Command/Query)

The TRAC:LIM <abscissa1>,<abscissa2>,<step> command sets the left and right limits and the step
of the data to be transferred.

<abscissal>,<abscissa2>,<step> are parameters using format NR1.

Their default value is 0, 2499 and 1.

To the question TRAC:LIM?, the device returns the left and right limits and the step of the data to be
transferred.

(Query)

To the question TRAC? <INT{1|2|3|4}>, the device transfers the selected trace to the computer.
Response format: <block><NL>

<block> is a data block, the format of which is set by the FORMat:DINTerchange and FORMat[:DATA]
commands.

It contains the value of the 2500 samples encoded on 4 bytes, as follows (bit 31 = MSB):
31 24 19 0
| Validity | - ] samples coded on 20 bits |

The validity byte contains 3 data bits:
31 30 29 28 27V 26 25 24

(1JoJel-J-T-1-]-]

Invalidity, the sample is invalid if equal to 1

A: Age, used in slow mode, this sample is validated
E: Extrapolated, the sample is the result of an extrapolation if equal to 1.
(Command/Query)

The FORM:DINT <1]|0JON|OFF> command activates or inhibits the trace transfer in DIF format.
B ONJ1 activates the trace transfer in DIF format.
B OFF|O0 the trace transfer data is raw.
To the question FORM:DINT?, the device returns the activation status of the DIF format.
Response format: DIF format:
(DIF (VERsion <year.version>)
DIMension=X (TYPE IMPLicit
SCALe <sample interval>
SIZE <sample no>
U N ITs "S") DIMension=Y
(TYPE EXPLicit
SCALe <ADC step> SIZE 262144
OFFSet 393216
UN ITs "V")
DATA(CURVe (<data block>)))<NL>
<year.version> is a number in <NR2> format giving the year of the SCPI standard used and the
software version.
#:1999.1 means that SCPI version 1999 is used. This is the first software version of the remote control
management program.
<sample interval > is a number in <NR3> format.
It represents the time difference between two samples.
<sample no> is a number in <NR1> format.
It represents the number of samples to be transferred.
It can vary from 1 to 2500.
<ADC step> is a number in <NR3> format.
It represents the difference in volt between two consecutive values of the analogue digital converter.
<data block> is a block containing the samples. This data comprises only the values resulting from the
analogue digital converter. This block is in the format specified by the FORMat[:DATA] command.



FORMat[:DATA]

(Command/Query)

The FORM <INTeger|ASCii|HEXadecimal|BINary> command selects the data format of the trace

transfer.

B INTeger: The data transmitted consists in whole numbers, unsigned with a length of 32 bits,
preceded by the heading #an. n represents the number of data items to transmit.
a gives the number of figures making up n.

# The transmission for 4 data items (74, 70, 71, 76) is #14JFGL

B ASCii: The data is transferred using ASCII characters according to <NR1> numbering from 0 to
255. Each number is separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is 74,70,71,76

B HEXadecimal: The data is transferred using ASCII characters according to a numbering in base
16 on 8 bits. Each number is preceded by #H and separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is #H4A,#H46,#H47 #H4C

m  BiINary: The data is transferred using ASCII characters according to a numbering in base 2 on 8
bits. Each number is preceded by #B and separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is # B1001010,#B1000110,#B1000111,# B1001100

To the question FORM?, the device returns the format selected for the trace transfer.

36.6.2. CONFIGURATION
MMEMory:STORe:STATe (Command)

MMEMory:LOAD:STATe

SYSTem:SET

36.7. UTILITIES
MMEMory:CATalog?

MMEMory:DELete

The MMEM:STOR:STAT command generates a ".CFG" file from the instrument configuration, in the
selected file system.

To the question MMEM:STOR:STAT? The instrument returns the configuration file name which has
been created.

Response format: <file name><NL>

(Command)
The MMEM:LOAD:STAT <"file.CFG"> command loads an instrument configuration from a ".cfg" file.
<"file"> consists in a name of 20 letters maximum, followed by a period and the CFG extension.

(Command/Query)

The SYST:SET <block> command transfers the configuration from the computer to the device.
<block> is a finite data number preceded by the heading #an with n, the data number and a, a figure
indicating the number of figures making up n.

To the question SYST:SET?, the device transfers the current configuration to the computer.
Response format: <block> <NL>

(Query)
To the question MMEM:CAT? the device returns the list of files present in the local memory.

Response format: <file number>, 0[,<file list>] <file number> is in NR1 format.
<file list> = <"file">,<type>,<size>
<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension.
<size> is in NR1 format
<type> is - STAT for a config file
- TRAC for a trace file
- ASC for a text file
- BIN for any other file

(Command)
The MMEM:DEL <"file"> command deletes a file.
<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension.



MMEMory:DATA

36.7.1. HARDCOPY

HCOPy:SDUMp
[:IMMediate]

(Command/Query)

The MMEM:DATA <"file">,<block> command transfers a file from the PC to the device.

<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension. If
the file already exists, it will be overwritten by the new file.

The text files (".txt") cannot be imported from the PC to the device.

<block> is all of the data in the file preceded by the heading #an, n being the data number and a, a
figure indicating the number of figures making up n.

To the question MMEM:DATA? <"file">, the device transfers the file named to the PC.

Response format: <block> <NL>

(Command/Query)
The HCOP:SDUM command starts a hard copy.
To the question HCOP:SDUM?, the instrument returns the .BMP' file name which has been created.

36.7.2. CONFIGURATION

DEVice:MODe

SYSTem:LANGuage

(Command/Query)

The DEV:MOD <SCOPe|ANALYSer|RECorder|MULTimeter> command selects the principal mode
of the instrument.

To the question DEV:MOD?, the instrument returns the mode in which it has been configured.

(Command/Query)

The command
SYST:LANG<en-GB|fr-FR|it-IT|es-ES|de-DE|su-SE|fi-Fl|pt-PT|fa-IR|nl-NL|tr-TR|ro-RO|sc-CZ|pl-
PL|ko-KR]|ru-RU|th-TH> selects one of the 17 languages proposed on the instrument.

If the language selected is not installed on the instrument, an error -151 (Invalid string data) is returned
and the current language is unchanged.

To the question SYST:LANG?, the instrument returns the IETF code corresponding to the current
language.

Code Language
en-GB English
fr-FR French

t-IT talian
les-ES Spanish
de-DE German
su-SE Swedish
fi-F Finnish
pt-PT Portuguese
fa-IR Fars
nl-NL Dutch
tr-TR Turkish
ro-RO Romanian
sc-CZ Czech
pl-PL Polish
ko-KR Korean
ru-RU Russian
th-TH Thai




36.7.3. RUN/STOP

INITiate:CONTinuous
:NAME

ABORt

TRIGger[:SEQuence
{[1]12] :RUN:STATe

36.7.4. AUTOSET
AUTOSet:EXEcute

36.7.5. AUTOTEST

SYSTem :AUTOTest

(Command)
The INIT:CONT:NAME <{EDGE|PULse}>,<1|0JON|OFF> command starts or stops the acquisition in
repetitive mode in the indicated trigger mode.

(Command)

The ABOR command aborts the acquisition in progress.

B [f the instrument is set in the single mode, the acquisition is stopped. The instrument stays in the
starting status.

B [f the instrument is in continuous mode, the acquisition in progress is stopped and the following

starts.

Note: if no acquisition is running, this command has no effect.

(Command/Query)

The TRIG:RUN:STAT <1|0|ON|OFF> command starts or stops the acquisition.
H  ONJ1 acquisition starts.

m  OFF|0 acquisition is stopped.

To the question TRIG:RUN:STAT?, the instrument returns the trigger status.

(Command)
The AUTOS:EXE command starts an autoset on each active channel.

The self test can be started from the oscilloscope mode only, otherwise an error "-221: conflict settings"
appears.

(Command/Query)

The SYST:AUTOT command launches an autoset of the instrument.

To the question SYST:AUTOT? the instrument returns the result of the autotest in hexadecimal. The
signification of the code returned is the following : the value 1 of each bit shows that the test is OK.

¥ L] g L L ] 3 L L ] L ] ¥ T

e U-processor
test

— RAM test
— FPGA test

— Micro/FPGA bus test

—» Operational potentiometer 12C link

—» Digital potentiometer test, channal A

—» Digital potentiometer test, channel B

—* ol used

— Trigger test,channel A

—w Trigger test,channel B

—* Signal DC test.channel A

—* Signal DC test, channel B

—* Vernier calibration
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36.8. HELP

HELP[?] (Query)
To the question HELP? [« directory entry »] the instrument answers helping in the SCPI commands
available.
« directory entry » is a key word (short or long form) of first level in the tree of the command. No
distinction is made between small and capital letters.
In absence of parameter, the list of the key words accepted by the function is given. When a key word
is introduced, the list and the syntax of all the commands starting with this word is returned by the
function.



37. COMMANDS SPECIFIC TO THE INSTRUMENT

37.1. VERTICAL

INPut{[1]]2|3|4}:DMM
:COUPIing

INPUT{[1]|2|3]4}:DMM
‘BANDwidth:AUTO

[SENSe]:RANGe
{[1112]3]4}:AUTO

"MULTIMETER MODE"

(Command/Query)

The INP{[1]|2}:DMM:COUP <AC|DC|ACDC> command affects the coupling of the selected channel.
To the question INP{[1]|2}:DMM:COUP? the instrument returns the current coupling of the selected
channel.

(Command/Query)

The INP{[1]|2}:DMM:BAND:AUTO <1|0|ON|OFF> command limits the bandwidth of the channel to
5 kHz.

To the question INP{[1]|2}:DMM:BAND:AUTO? the instrument shows if the 5 kHz bandwidth limit is
active.

(Command/Query)

The RANG{[1]|2}:AUTO <1|0|ON|OFF> command authorizes or prohibits the autoranging of the
selected channel.

B ONJ1 activates the autoranging.

B OFF|0 deactivates this function.

To the question RANG{[1]|2}:AUTO? the instrument returns the autoranging status for the selected
channel.

[SENSe]:RANGe[1]:CAPA (Command/Query)

SENSe]:RANGe[1]:OHM

[SENSe]:RANGe
{[11123/4} :vOLT

The RANG:CAPA <range|MAX|MIN|UP|DOWN> command selects the range of measurement to be
used in capacitance mode.

<range> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in Farad.

To the question RANG:CAPA? the instrument returns the range value of the capacitance.

Response format: <range><NL>
value in format <NR3>

(Command/Query)

The RANG:OHM <range|MAX|MIN|UP|DOWN> command selects the measurement range to be used
in ohmmeter mode.

<range> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, it is expressed in Ohm (Q).

To the question RANG:OHM? the instrument returns the value of the measurement range of the
ohmmeter.

Response format: <range><NL>
value in format <NR3>

(Command/Query)

The RANG({[1]|2]|3|4}:VOLT <range|MAX|MIN|UP|DOWN> command selects the measurement range
to be used in voltmeter mode for the selected channel.

<range> is a value in NRf format, it may be followed or not by a multiple and by the unit.

By default, it is expressed in volt.

To the question RANG{[1]]|2|3|4}:VOLT? the instrument returns the value of the measurement range
of the voltmeter for the selected channel.

Response format: <range><NL>

value in format <NR3>




37.2. RECORDING TIME

[SENSe]:SWEep:TIME[?]

(Command/Query)

The SWE:TIME <time|MAX|MIN|UP|DOWN> command sets the recording time.
<time> is a value in NRf format and may be followed or not by a multiple of the unit.
By default, it is expressed in second.

To the question SWE:TIME? the instrument returns the recording time.

Response format: <time><NL>
value in the <NR3>

37.3. MEASUREMENT

MEASure:DMM?

[SENSe]:FUNCtion

37.4. ERROR
SYSTem:ERRor[:NEXT]?

(Query)

To the question MEAS:DMM? <INT1|2|5> the instrument returns the value of the main measurement
for the selected channel.

INT5 is associated to power measurement.

(Command/Query)

FUNC <VOLTage|RESistance|CONTinuity| CAPAcitor|DIODe|RPM|POWer|POW3PN|POW3P>
selects the measurement function on channel 1.

To the question FUNC?, the instrument returns the measure function to channel 1.

(Query)
To the question SYST:ERR?, the instrument returns the number of error positioned at the top of the
queue. The queue has a stack of 20 numbers and is managed as follows : first in, first out.
As the SYST:ERR? question arrive, the instrument returns the number of errors in order of arrival, until
the queue is empty.
Every more SYST:ERR? question involves a negative answer: character "0" (ASCII 48code).
If the queue is full, the case at the top of the queue takes the value -350 (saturated queue).
The queue is empty:
- when the instrument is getting started.
- at the receipt of a *CLS.
- at the reading of the last error.
Response format: <error><NL>

with error = negative or 0, no error.

37.4.1. * COMMAND ERROR: (-199 TO -100)

They indicate that a syntax error has been detected by the syntax analyzer and causes event register bit 5, called CME, CoMmand

Error to be set to 1.

-101 : Invalid character

-103 : Invalid separator

-104 : Data type error

-108 : Parameter not allowed
-109 : Missing parameter

-111 : Header separator error
-112 : Program mnemonic too long
-113 : Undefined header

-114 : Header suffix out of range
-121 : Invalid character in number
-128 : Numeric data not allowed
-131 : Invalid suffix

-138 : Suffix not allowed

-141 : Invalid character data

-148 : Character data not allowed
-151 : Invalid string data

-154 : String data too long

-171 : Invalid expression



37.4.2. EXECUTION ERRORS: (-299 TO -200)

They indicate that an error has been detected at the moment of command execution and causes event register bit 4, called EXE,
Execution Error, to be set to 1.

-200 : Execution error
-213 : Init ignored

-221 : Settings conflict
-222 : Data out of range
-232 : Invalid format

-256 : File name not found
-257 : File name error

37.4.3.* SPECIFIC INSTRUMENT ERRORS: (-399 TO -300)

They indicate that an abnormal error has been detected during execution of a task, and causes event register bit 3, called DDE,
Device Dependent Error to be set to 1.

-300 : Device-specific error
-321 : Out of memory

-350 : Queue overflow

-360 : Communication error

37.4.4. * QUERY ERRORS: (-499 TO -400)

They indicate that an abnormal error has been detected during execution of a task, and cause event register bit 2, called QYE,
QuerY Error, to be set to 1.
-400 : Query error



38. IEEE 488.2 COMMON COMMANDS

38.1. INTRODUCTION

The common commands are defined by the IEEE 488.2 standard. They are operational on all instruments which are specified IEEE
488.2. They command basic functions such as:

B identification,

reset,

configuration reading,

reading of event and status register,

reset of event and status register.

If a command containing one or several directories has been received, and if a common command has been stacked up, then the
instrument stays in this directory and execute normally the commands.

38.2. EVENTS AND STATUS MANAGEMENT
38.2.1. REGISTERS



38.2.2. STATUS REGISTERS

Reading only - *STB? common command.
In this case, the (MSS) 6 Bit is returned and remain in the status it was before reading [see §. *STB (Status Byte)]
The *CLS common command is reset to zero.

Delaited description

RQS Request Service (6 bit)

Indicates if the instrument requests a service. The type of COMM used on the instrument does not generate a request, but the byte
is accessible in reading. It is reset to 0 after reading and can switch to zero only if the event register is reset to zero (by reading
or *CLS).

MSS Master Summary Status (6 bit)
Indicates if the instrument has a reason to request a service. This information is accessible only in reading the status register.
(*STB? command) and stays as it is after the reading.

ESB Event Satus Bit (5 bit)
Indicates if at least one of the conditions of the event register is satisfied and not masked.

MAV Message Available (4 bit)

Indicates if at least one response is in the output spooler.

38.2.3. SERVICE REQUEST MASK REGISTER
Reading and writing = *SRE command.

MSB LSB

7 6 5 4 3 2 1 0 *SRE<NRF>
ESB | MAV "SRE?

38.2.4. EVENT REGISTER

Reading = *ESR command. Its reading resets to zero.

Detailed description

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |CME |[EXE |DDE |QYE |RQC |OPC |*ESR?

PON Power On (7 bit)
Not used

URQ  User request (6 bit)
Not used

CME Command Error (5 bit)
A command error has been detected.

EXE Execution Error (4 bit)
An error execution has been detected.



DDE

QYE

RQC

OPC

Device Dependant Error 3 (bit)
An error specific to the instrument has been detected.

Query Error (2 bit)
A query error has been detected.

Request Control (1bit)
Always at zero.

Operation Complete (0 bit)
All operations running are ended.

38.2.5. EVENT MASK REGISTER
Reading and writing > *ESE command.

*ESE?

MSB LSB
7 3] 5 4 3 2 1 0 *ESE<NRF>
PON |URQ |[CME |EXE |DDE |QYE |RQC [OPC

38.3. IEEE 488.2 COMMANDS

*CLS

(Clear Status)

*ESE

(Command)
The common command *CLS reset the status and event register.

(Event Status Enable)

*ESR?

(Command/Query)

The *ESE <mask> common command positions the status of the event mask.

<mask> is a value in format <NR1>, from 0 to 255.

A 1 authorises the corresponding bit of the event register to generate an event, while a 0 masks it.
To the question *ESE?, the instrument returns the current content of the event mask register.
Response format: <value><NL>

value in format <NR1> from 0 to 255.

Event mask register:

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |[CME |[EXE |DDE |QYE |[RQC |OPC

(Event Status Register)

(Query)

To the question *ESR?, the instrument returns the content of the event register.
Once the register has been read, the content value is reset to zero.

Response format: <value><NL>

value in format <NR1> from 0 to 255.

Event register:

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |[CME |EXE |DDE |QYE |RQC |OPC




*IDN?

(Identification Number)

*OPC

(Query)
To the question *IDN?, the instrument returns the type of instrument and the software version.

Response format:
<instrument>, <firmware version>/<hardware version>,<serial number<NL>

<instrument> Instrument name (CA922 or CA942)
<firmware version> Software version

<hardware version> PCB version

<serial number> Instrument serial number

(Operation Complete)

*RST
(Reset)

*SRE

(Command/Query)

The command *OPC authorises the setting to 1 of the OPC bit in the event register as soon as the current
operation is completed.

To the question *OPC?, the instrument returns the character ASCII "1" as soon as the current operation is
terminated.

(Command)
The command *RST reconfigures the instrument with the factory settings.

(Service Request Enable)

*STB?
(Status Byte)

*TRG

(Command/Query)

The command *SRE <mask> positions the service request mask register.

<mask> is a value in format <NR1>, from 0 to 255.

A value of bit at 1 enables the same-rank bit of the status register to request a service (bit of the status register
contains 1).

A bit value at 0 neutralizes it.

To the question *SRE?, the instrument returns the value of the service demand mask register.

Response format: <value><NL>
value in format <NR1> from 0 to 255.

Service demand mask register:

MSB LSB

7 6 5 4 3 2 1 0
0 0 |ESB| MAV| O 0 0 0

(Query)
To the question *STB? the instrument returns the content of its status register (Status Byte Register).

The bit 6 returned indicates the MSS value (Master Summary Status) (at 1 if the instrument has a reason for
requesting a service).

Contrary to RQS, it is not reset to zero after reading the status register (RQS is accessible only by series
recognition, and falls to 0 at its end).

Status register:

(Command)
The command *TRG starts an acquisition in the current mode "single" or "continuous".



*TST?
(Test) (Query)

To the question *TST?, the instrument returns the status of the autotest procedure.

Response format: <0|1><NL>

B responds 0 when the autoset is successful.
B responds 1 when a problem has been detected.

*WAI
(Wait) (Command)

The command *WAI prevents the instrument from performing further commands as long as the current command

has not been terminated.

This enables to synchronize the instrument with the application program in progress on the controller.

38.4. TREE STRUCTURE
38.4.1. IEEE 488.2 COMMON COMMANDS

Commands Functions
*CLS Resets the status and event registers
*ESE Writes event mask
*ESE? Reads event mask
*ESR? Reads event register
*IDN? Reads identifier
*OPC Validates bit OPC
*OPC? Waits till end of execution
*RST Resets
*SRE Writes service request mask
*SRE? Reads service request mask
*STB? Reads status register
*TRG Starts an acquisition in the current mode
*TST? Returns the status of the autoset procedure
*WAI Commands synchronization




39. SCPI COMMANDS

Directory Commands + parameters

ABORt

AUTOSet :EXEcute
:MATH[:EXPRession][:DEFine] <(function)>,<(multiplier)>

CALCulate - -
:MATH[:EXPRession][:DEFine]?

. :MODe <SCOPe|ANALYSer|MULTimeter>

DEVice
:MODe?
[:WINDow]:CURSor:REFerence <INT{1|2|3}>
[:WINDow]:CURSor:REFerence?
[:WINDow]:CURSor:STATe <1|0|ON|OFF>
[:WINDow]:CURSor:STATe?
[:WINDow]:CURSor: TIME{[1]|2}:POSition <position|MAX|MIN>
[:WINDow]:CURSor:TIME{[1]|2}:POSition?
[:WINDow]:CURSor:VOLT{[1]|2}:POSition?
[WINDow]: TRACe:FORMat <A|XY>
[:WINDow]: TRACe:FORMat?

DISPlay [:WINDow]: TRACe:MODE <ENVelope|ALL>
[:WINDow]:TRACe:MODE?
[:WINDow]: TRACe:STATe{[1]|2|3} <1|0|ON|OFF>
[:WINDow]: TRACe:STATe{[1]|2|3}?
[:WINDow]: TRACe:X[:SCALe]:PDIVision <scale] MAX|MINJUP|DOWN>
[:WINDow]: TRACe: X[:SCALe]:PDIVision?
[:WINDow]:TRACe:Y:LABel{[1]|2} <\"label\">
[:WINDow]:TRACe:Y:LABeK[1]|2|3}?
[:WINDow]: TRACe:Y[:SCALe]:PDIVision{[1]|2} <scale|]MAX|MIN>
[WINDow]: TRACe:Y[:SCALe]:PDIVision{[1]|2}?
:DINTerchange <1|0|ON|OFF>
:DINTerchange?

FORMat - -
[:DATA] <INTeger|ASCii|HEXadecimal|BINary>
[:DATA]?
:SDUMp[:IMMediate]

HCopy -
:SDUMp[:IMMediate]?

HELP [?] <directory-entry>
[?]

INITiate :CONTinuous:NAME {EDGE|PULse},<ON|OFF|1|0>
[:IMMediate]:NAME {EDGE|PULse}
INPut{[1]|2}:COUPIling <AC|DC|GROund>
INPut{[1]]2}:COUPIing?

INPut INPut{[1]|2}:DMM:BANDwidth:AUTO <1|0|ON|OFF>

INPut{[1]|2}:DMM:BANDwidth:AUTO?

INPut{[1]|2}:DMM:COUPling <AC|DC|ACDC>

{[1]12}:DMM:COUPIing?




MEASure

:AC? <INT{1]2|3}>

:AMPLitude? <INT{1]2]3}>

:AUTO <1|0|ON|OFF>

:AUTO?

:CURSor:DTIME?

:CURSor:DVOLT?

:DMM? <INT{1|2|5}>

:FALL:OVERshoot? <INT{1|2|3}>

‘FALL:TIME? <INT{1]2|3}>

:FREQuency? <INT{1|2|3}>

‘FTIME? <INT{1]2|3}>

‘HIGH? <INT{1|2/3}>

:LOW? <INT{1[2/3}>

:MAXimum? <INT{1|2|3}>

:MINimum? <INT{1|2|3}>

:NWIDth? <INT{1]2|3}>

:PDUTycycle? <INT{1|2|3}>

:PERiod? <INT{1|2/3}>

‘PHASe? <INT{1|2}>

:PTPeak? <INT{1[2/3}>

:PULse:COUNI? <INT{1|2|3}>

:PWIDth? <INT{1]2|3}>

‘RISE:OVERshoot? <INT{1[2|3}>

‘RISE:TIME? <INT{1]2]3}>

:RTIME? <INT{1]2|3}>

{[1112|3}:SELECT <NO|MIN|MAX|PTPeak|LOW|HIGH|AMPLitude|ROVERshoot]|

FOVERshoot|RTIME|FTIME|PWIDth|FWIDth|FREQuency|PERiod|PDUTycycle|
COUNt|RMS|AVG|PHASE>,<measure2>MEASure{[1]|2|3}:SELECT?

:VOLT[:DCJ? <INT{1[2/3}>

MMEMory

:CATalog?

:DATA <\"file\">,<block>

:DATA? <\"file\">

:DELete <\"file\">

:LOAD:STATe <\"file.CFG\">

:LOAD:TRACe <\"file. TRC\">

:STORe:STATe

:STORe:STATe?

:STORe:TRACe <INT{1[2|3} | REF{1]2|3}>,<\"TRC\"\"TXT\">

:STORe:TRACe?




SENSe

:AVERage:COUNTt <0|2|4|16|64|MAX|MIN|UP|DOWN>

:AVERage:COUNLt?

:AVERage: TYPE <NORMal|[ENVelope>

:AVERage:TYPE?

:BANDwidth{[1]|2}[:RESolution] <bandwidth>

:BANDwidth{[1]|2}[:RESolution]?

:BANDwidth{[1]|2}[:RESolution]:AUTO <1|0]ON|OFF>

:BANDwidth{[1]|2}[:RESolution]: AUTO?

:FUNCtion[1]<VOLTage|RESistance| CONTinuity| CAPAcitor|DIODe|RPM|
POWer|POW3PN|POW3P>

:FUNCtion[1]?

:RANGe{[1]|2}:AUTO <1|0|ON|OFF>

:RANGe{[1]|2:AUTO?

:RANGe[1]:CAPA <range|MAX|MIN]UP|DOWN>

:RANGe[1]:CAPA?

:RANGe[1]:0HM <range|MAX|MIN]UP|DOWN>

:RANGe[1]:0HM?

:RANGe{[1]|2}:VOLT <range|MAX|MIN|UP|DOWN>

:RANGe{[1]|2}:VOLT?

:SWEep:OFFSet: TIME <time|MAX|MIN|UP|DOWN>

:SWEep:OFFSet: TIME?

:SWEep:TIME <time|MAX|MIN|UP|DOWN>

:SWEep: TIME?

:VOLTage{[1]|2|3}[:DC]:RANGe:OF FSet <offset|MAX|MIN|UP|DOWN>

:VOLTage{[1]|2|3}[:DC]:RANGe:OFF Set?

:VOLTage{[1]|2}[:DC]:RANGe:PTPeak <sensitivity| MAX|MIN|JUP|DOWN>

"VOLTage{[1]|2/3}[:DC]:RANGe:PTPeak?

SYSTem

:AUTOTest

:AUTOTest?

:ERROI[:NEXT]?

:LANGuage <ENGIish|FREnch|GERman|SPAnish|ITAlian>

:LANGuage?

:SET <block>

:SET?

TRACe

:CATalog?

[:DATA]? <INT1|2[3>

:LIMit <limit1>,<limit2>,<step>

:LIMit?




TRIGger

[:SEQuence{[1]|2}]:ATRIGger[:STATe] <1|0]ON|OFF>

[:SEQuence{[1]|2}]:ATRIGger[:STATe]?

[:SEQuence{[1]|2}]:DEFine?

[:SEQuence{[2]}]:DELay <delay|]MAX|MIN|UP|DOWN>

[:SEQuence{[2]}]:DELay?

[:SEQuence{[1]|2}]:FILTer:HPASs[:STATe] <1|0]ON|OFF>

[:SEQuence{[1]|2}]:FILTer:HPASs[:STATe]?

[:SEQuence{[1]|2}]:FILTer:LPASs[:STATe] <1|0|ON|OFF>

[:SEQuence{[1]|2}]:FILTer:LPASs[:STATe]?

[:SEQuence{[1]|2}]:HY STeresis <1|3>

[:SEQuence{[1]|2}]:HYSTeresis?

[:SEQuence{[1]|2}]:LEVel <level[MAX|MIN]UP|DOWN>

[:SEQuence{[1]|2}]:LEVel?

[:SEQuence{[1]|2}]:RUN:STATe <1|0|ON|OFF>

[:SEQuence{[1]|2}]:RUN:STATe?

[:SEQuence{[1]|2}]:SLOPe <POSitive|NEGative>

[:SEQuence{[1]|2}]:SLOPe?

[:SEQuence{[1]|2}]:SOURce <INTernal{1|2}>

[:SEQuence{[1]|2}]:SOURce?

[:SEQuence[2]]:TYPe <EQUate|SUPerior|INFerior>

[:SEQuence[2]]:TYPe?
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