Teltronix:

MSO 4 Series B

Bang dir liéu may hién song tin hiéu hon hop

MSO 4 Series B thiét 1ap tiéu chudn m&i vé hiéu suat, kha nang phan
tich va trai nghiém ngu&i diing tdng thé trong méy hién séng dé ban
- ly twéng cho hoat dong g& 18i va xac thuc cac hé thdng dworc
nhdng va bién tan cong suat. Thé hé thir hai ctia dung cu nay két
hop mét nén tang xt Iy méi, ting hon gap déi téc do phan hoi, va
tang toc dang k& do lwong va truyén di liéu véi hé tror day da diéu
khién va van hanh tw dong. Cac kiéu may c6 sén véi 4 hodc 6 dau
vao FlexChannel® cho kha nang hién thi cao vao thiét ké. Ly mau
12 bit d® phan gidi cao cung cAp phép do chinh x4c trén man hinh

HD 13,3 inch d& twong phan cao. Bb sung phan tich phd da kénh,
ddng bd hda hé tror san tim nhiéu va do tan s6 vo tuyén. Hiéu suét
do vwrott troi nay dworc ghép cap véi giao dién ngwdi dung gianh gidi
thwéng trre quan, giup ban dé dang cé dworc két qué nhanh, chinh
Xac.

Thong sé ky thuat hiéu suat chinh

Kénh dau vao
4 hoéc 6 dau vao FlexChannel®
+  M&i FlexChannel cung cAp:

M6t tin hiéu twong tw c6 thé dworc hién thi dong thdi dudi
dang ché do xem dang song, ché do xem phé ho&c ca hai

+ Tam dau vao logic ki thuat s6 v&i que do logic TLP058

Bing théng (tat ca kénh analog)
+ 200 MHz, 350 MHz, 500 MHz, 1 GHz, 1,5 GHz (c6 thé nang cap)

Téc do lay mau (tat ca kénh analog / ky thuat sd)
+ Thoi gian thuwee: 6,25 GS/s

Chiéu dai ho so’ (tat ca kénh analog / ky thuat so)

+ 31,25 Mpoint tiéu chuén (néng cAp 62,5 Mpoint tly chon)

Téc do chup dang séng

+ >500.000 dang song/giay

D phan giai theo chiéu doc
« 12bitADC
+ Lén dén 16 bit trong ché dd d6 phan gidi cao

Loai kich hoat tiéu chuan

+ Mép, Chiéu réng xung, Runt, Thdi gian chey, Clra s6, Logic, Thiét
lap va gilv, Tho'i gian téng/gié[n, Bus song song, Kich hoat truec
quan, Video (tly chon), Tan so vo tuyén so v&i Thoi gian (tly
chon)

¢ Kich hoat phu trg <300 Vgrys (chi Kich hoat mép)

Phan tich tiéu chuén

+ Con tr@: Dang séng, V Bar, H Bar, va V&H Bar

+  Phép do: 36

* Spectrum View: Phan tich mién tan s vai céc diéu khién doc 1ap
cho mién tan so va thdi gian

+  FastFrame™: Qhé d6 thu nhan bo nhé dworc phan viing véi tée
do kich hoat téi da >5.000.000 dang séng mdi gidy

+  Biéu d6: Xu hwéng thoi gian, Bidu db tan s, va Phd

+ Toan hoc: S6 hoc dang séng co’ ban, FFT, va trinh soan phwong
trinh néng cao

+ Tim kiém: Tim kiém trén tiéu chi kich hoat bat ky

Phan tich tuy chon

+  Spectrum View néng cao

*  RF s0 v&i dau vét thoi gian, trinh kich hoat, phd db va thu thap
IQ

+  Kiém tra méat na/gi6i han

+ Phép do va phan tich nang lwgng ndng cao
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+  Phan tich dién ba pha (chi m&u 6 kénh)

Kich hoat giao thlrc tuy chon, gidi ma, va phan tich

12C, SPI, eSPI, I3C, RS-232/422/485/UART, SPMI, SMBus, CAN, CAN
FD, LIN, FlexRay, SENT, PSI5, CXPI, USB 2.0, eUSB2, Ethernet,
EtherCAT, Am thanh, MIL-STD-1553, ARINC 429, Spacewire, NRZ,
Manchester, SVID, SDLC, 1 day, MDIO, and NFC

May tao chirc ning tuy y (tiy chon va cé thé nang cap)

+ Tao dang séng 50 MHz

+  Loai dang séng: Tly y, Sin, Vudng, Xung, Do dc, Tam gidc, Mirc
DC, Gaussian, Lorentz, Tang/ giam s& mdi, Sin(x)/x, Nhiéu ngau
nhién, Ham havx, va Tim

Von ké ky thuat s6 (mién phi v&i ding ky san pham)

+  Céac phép do dién 4p AC RMS 4 chi¥ s6, DC, va DC+AC RMS

Bo dém tan sé kich hoat (mién phi vé&i ding ky san pham)

« 8chirsd

Man hinh

+ 13,3 inch (338 mm) cum g&n quang

+ DO phan gidi cao (1920 x 1080)

+  Man hinh cdm (rng dién dung (nhiéu Ian cham)

Kha ning két n6i

+ USB 2.0 Host, USB 3.0 Host, USB 2.0 (6 céng); LAN (10/100/1000
Base-T Ethernet); HDMI; Yéu c&u két ndi v&i man hinh do phan
gidi cao (d6 phan giai 1920 x 1080)

Bao hanh

« 1 nam tiéu chuan

Kich thwéc

+ 11,2991in (286,99 mm) C x 15,9 in (405 mm) R x 6,1 in (155 mm) S

+ Trong lwgng: MSO44B: < 16 Ibs (7,3 kg); MSO46B: < 16,55 Ibs
(7,5kg)

Bang di¥ li&u may hién song tin hiéu hén hop

Khong bao gi® dé viéc thiéu kénh 1am cham qua trinh
xac minh va g& I6i cia ban niva!

MSO 4 Series B cung cap kha néng hién thi tbt hon trong cac hé
théng phtrc tap bang cach cung cap cac mau bén va sau kénh véi
man hinh lién két quang hoc do phan gii cao 13,3 inch (1920 x 1080)
v&i do twong phan va géc nhin virot troi Nhiéu (rng dung, chéng
han nhw hé théng nhing, dién ttr cong suat ba pha, dién ttr 6 to,
thiét ké ngudn dién va bd chuyén dbi ngudn DC dén DC, yéu cau
quan séat hon bdn tin hiéu twong tw dé& xac minh va mé ta d&c tinh
hiéu su4t cha thiét bi cling nhw dé gé& 16i. cac van dé vé hé théng.

Hau hét cac k¥ sw ¢6 thé nhé lai cac tinh hudng trong dé ho dang
g6 16i mot van dé dac biét khd khan va mudn cé kha nang hién thi va
bdi canh hé théng tét hon, nhwng may hién séng ho dang st dung
bi gi&i han & hai hodc bdn kénh twong tw. Viéc st dung pham vi
tht hai doi hdi né Iwc dang ké dé can chinh cac diém kich hoat, khd
khan trong viéc xac dinh méi quan hé thoi gian trén hai man hinh va
cac thach thire vé tai liéu.

Va mé&c du ban cé thé cho réng pham vi sau sé cé gia cao hon 50%
$0 v&i pham vi bbn kénh, nhung ban s& ngac nhién khi thay rang
md hinh sau kénh chi cao hon ~20% so v&i bon kénh. md hinh kénh
va Céc kénh analog b sung c6 thé tw chi trd mét cach nhanh chong
ba?mg cach cho phép ban duy tri cac dw an hién tai va twong lai dung
tién do.

Céc phép do dién ap trén ngudn dién & ché dé chuyén mach hién thi dién &p gon séng
trén mét trong cac duwong ray dién.
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Céng nghé EIexChanneI® cho phép linh hoat t6i da va
kha nang hién thi hé théng réng hon

MSO 4 Series B dinh nghia lai may hién song tin hiéu hdn hop
(MS0). Cong nghé FlexChannel cho phép str dung méi dau vao kénh
nhw mdt kénh anlog duy nhat, tam dau vao logic k¥ thuat sb (v&i que
do logic TLP058) ho&c ché dé xem phd va analog ddng thei véi cac
diéu khién thu nhan doc lap cho tirng mién. Hay twdng twong tinh
linh hoat va kha nang cAu hinh ma diéu nay mang lai.

V&i md hinh sau kénh FlexChannel, ban ¢ thé cu hinh thiét bi dé
xem xét 6 tin hiéu analog va 0 tin hiéu k¥ thuat s6. Hoac 5 tin hiéu
analog va 8 tin hiéu k¥ thuat s6. Hoac 4 tin hiéu analog va 16 tin hiéu
ky thuat sb, 3 tin hiéu analog va 24 tin hiéu k¥ thuat sé, v.v. V&i mo
hinh tam kénh FlexChannel, ban cé thé c4u hinh thiét bi d& xem xét
8 tin hiéu analog va 0 tin hiéu k¥ thuat sb. Ho&c 7 tin hiéu analog va
8 tin hiéu k¥ thuat s6. Hoac 6 tin hiéu analog va 16 tin hiéu k¥ thuat
sb, 5 tin hiéu analog va 24 tin hiéu ky thuat sé, v.v. Ban c6 thé thay
ddi cAu hinh bt ky lic ndo bang cach thém ho&c xéa que do logic
TLP058, dé ban ludn c6 sb lwong kénh ki thuat sé phi hop.

Céng nghé FlexChannel mang lai st linh hoat t6i da. C6 thé c4u hinh m&i dau véo

MSO thé hé trwdrc yéu cAu phai co sw can bang, véi cac kénh ky
thuat s co tée do ldy mau thdp hon hodc dé dai ban ghi ngén hon
so v&i cac kénh analog. MSO 4 Series B cung cAp mot cap dé tich
ho'p mé&i cho cac kénh k¥ thuat sb. Cac kénh k thuat sb c6 cling tbc
d6 14y mAu cao (I&n t&i 6,25 GS/s) va dé dai ban ghi dai (1én t&i 62,5
M point) nhw céc kénh analog.

TLP058 cung cap tam déu véo ky thudt s hiéu suét cao. Két ndi s6 lurong que do
TLP058 tuy thich, cho phép toi da 48 kénh ky thuét so.

thanh mot kénh analog hodc tam kénh ky thuét s0 dura trén loai que do ban gén vao.

Waveform View

DAC Output

6ms
DACT |
%[ DAC6 |

= DACS |

DAC_1|

_[=[ Dad0|

Kénh 2 c6 Que do logic TLP058 duroc két n6i voi tam déu vao cta DAC. Hay chil y dén mé mau xanh Ié cay va xanh lam, trong d6 1 & xanh luc va 0 Ia xanh lam. MGt Que do logic
TLP058 khac trén Kénh 3 dang tf]ém do bus SPI diéu khién DAC. Cac canh mau trang chi bao théng tin tan so cao hon ¢é san bang cach phong to hoac di chuyén sang toc d quét
nhanh hon trong lan thu nhén tiép theo.




| !
| \l‘ | i i : ‘
i u"l i "».’ i "‘w i ‘v\"”""ﬁw«”
| | i i .H

‘|J| 1 r.nl”\

\‘I I \ b

L 1 e Y B
- (I I e A A | R T A e R A e e R R I i i

B [T I NCm Frrirn BRI ERIRN HininEgiainl M I (Rl ERIE]
jo:SIINININ
B[] |

I

Ngoai analog va ky thugt s6, dau vao FlexChannel con bao gom Spectrum View. Cong nghé duroc Tektronix cdp bang sang ché nay cho phép ban xem déng thoi cé ché do
xemanalog va pho cua tat ca céc tin hiéu analog, vi céac diéu khién déc Iap trong ting mién.




Kha nang xem tin hiéu chwa tirng c6

Man hinh 13,3 inch (338 mm) tuyét dep la man hinh I&n nhét trong
phan khuc. Day cling 1a man hinh ¢ d6 phan gidi cao nhat, véi do
phan giai Full HD (1920 x 1080), cho phép ban xem nhiéu tin hiéu

cling mdt luc véi nhiéu khong gian @& doc va phan tich quan trong.
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Khu vire xem duorc toi wu héa dé dém béo co khong gian doc tGi da
cho dang song. Thanh két qua & bén phai co thé g’u’o’c an di, cho
phép ché do xem dang song str dung toan b chiéu rong clia man
hinh.
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Trigger Acquisition [y
Stopped
Auto, Analyze ‘7J
Sample: 12 bits
Single: 1/1

Ché do hién thi xép chdng cho phép dé dang hién thi tat ca céc dang séng trong khi van duy tri do phan gidi ADC ti da trén mbi dau véo dé c6 s6 do chinh xac nhét.

MSO 4 Series B cung cAp mot ché dd hién thi xép chéng méi mang
tinh cach mang trong loai nay. Trong lich str, cac may hién song da
ph( tat ca cac dang song trong cling mét lwdi, budc phéi co nhikng
sw can bang kho khan:

+ D& hién thi ttrng dang séng, ban chia ty I& va dinh vi tirng dang
song theo chiéu doc dé ching khng chdng Ién nhau. M&i dang
s6ng st dung mot ty 1& phan trdm nhd trong pham vi ADC ¢6
s&n, dan dén cac phép do kém chinh xac hon.

+ D& c6 dd chinh xac ctia phép do, ban chia ty 1& va dinh vi tirng
dang song theo chiu doc dé& bao phti toan bd man hinh. Cac
dang séng chdng én nhau khién khé phan biét chi tiét tin hiéu
trén tirng dang song

Man hinh xép chdng méi gilip loai bd sw can bang nay. N6 tw dong
thém va loai bd cac 'lat' dang séng ngang b6 sung (c4c Iwdi bd sung)

khi dang séng dworc tao va x6a. Mi lat dai dién cho pham vi ADC
day du cho dang song. Tt ca cac dang song dworc phan tach true
quan v&i nhau trong khi van str dung toan bd pham vi ADC, cho phép
hién thi va dé chinh xac t6i da. Va tat ca déu dworc thue hién tw
dong khi cac dang séng dugrc thém hodc xéa! Cac kénh co thé dé
dang dworc sap xép lai & ché do hién thi xép chdng béng cach kéo
va tha huy hiéu kénh va dang séng vao thanh Cai d&t & cudi man
hinh. Nhém cac kénh ciing ¢6 thé dworc xép chdng trong mot lat dé
don gidn hda so sanh bang mat céc tin hiéu.

Man hinh I&n cung cap nhiéu khu vurc xem khong chi cho tin hiéu, ma
con cho ca db thi, bang két qua do, bang gi&i ma bus, v.v.. Ban ¢6
thé dé dang dinh c& lai va dinh vj lai nhiéu dang xem phu hop véi
(rng dung cla ban.




Edit  Utility  Help

Waveform View

VYVVYVYVYVYYVW

-4lms 2 ms
WYYV VVVvVYYWY

IIIIIIIIIIﬂIiIﬂIIIII iIII

Ch1l
Ch1l
Ch2
Ch3

471.14ns
403.35 kb/s
44.412 us
33.039 %

431.77ns
268.99 kb/s
971.14 ns
4.1515 %

512.45ns
531.56 kb/s
2.6695 ms
66.610 %

7.9119ns
19.459 kb/s
182.85 us
22629 %

1224
7927
363
18

Rise Time
Data Rate
Positive Pulse Width
Positive Duty Cycle

Rise Time
Data Rate
Positive Pulse Width
Positive Duty Cycle

Bang di¥ liéu may hién séng tin hiéu hén hop
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471.14ns
403.35 kb/s
44.412 us
33.039 %

43177 ns
268.99 kb/s
971.14 ns
4.1515 %

512.45 ns
531.56 kb/s
2.6695 ms
66.610 %

7.9119 ns
19.459 kb/s
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Acquisition
Manual, Analyze
Sample: 12 bits
Single: 1/1

Horizontal

2 ms/div 20 ms
SR:62.5 MS/s 16 ns/pt
RL: 1.25 Mpts ¥ 50%

Add  Add  Add
New| New |New
Math | Ref  Bus

Trigger
DVM | AFG

Xem ba kénh analog, tam kénh ky thuét s6, dang séng bus ndi tiép duroc gidi ma, béng két qua géi ndi tiép duroc gidi ma, bén phép do, biéu dé do, bang két qua do véi s6 liéu

théng ké va tim kiém trén cac sw kién bus néi tiép - dbng thoil

Giao dién ngw&i dung dac biét dé'SCI’ dung cho phép
ban tap trung vao tac vu trwwéc mat

Thanh Cai dat - cac théng sé chinh va quan ly dang séng

Céac thong s6 van hanh dang song va pham vi dworc hién thi trong
mot loat “huy hiéu” tré,n Thar]h Cai dat chay doc phia dwdi man hinh.
Thanh Cai dat cung cé,p qyyén truy cap ngay |ap tire cho cac tac vu
quan ly dang séng pho bién nhat. Chi vé&i mot ci cham, ban c¢é thé:
Bat kénh

Thém dang song toan hoc

Thém dang song tham chiéu

Thém dang song bus

Kich hoat May phat ham/xung (AFG) tich horp tuy chon

Kich hoat von ké k¥ thuat s& (DVM) tich horp tity chon

Thanh Két qua - phan tich va do lwong

Thanh Két qua & bén phai man hinh bao gdm quyén truy cap ngay
lap tlrc, bang mot [an cham vao cac cong cu phan tich phé bién nhét
vi du nhw con tré, phép do, tim kiém, bang két qua do lwdng va giai
ma bus, so' dd va ghi chu.

Céc huy hiéu két qua tim kiém, phép do va DVM duorc hién thi trén
Thanh Két quéa ma khong lam mat bat ky khu vwe xem dang séng

n&o. DGi véi khu vire xem dang song bo sung, ¢o thé loai b va thém
Thanh Két qua vao lai bat ky Iic nao.

TRIGGER

SETTINGS

| Trigger on a pulse that crosses a-
crossing an upper ! old

.
e

520.8 mV

MODE & HOLDOFF

>
>

VISUAL TRIGGER

C6 thé truy cép céc menu céu hinh béng céch chi can nhén dip vao muc quan tam trén
man hinh. Trong trurong hop nay, huy hiéu Kich hoat da duroc nhan dip dé mé menu
c&u hinh Kich hoat.
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Bang di¥ li&u may hién song tin hiéu hén hop

Twong tac cam tpng chuan xac

May hién séng da bao gdm man hinh c&m trng trong nhiéu nam,
nhung giao dién cdm (rng da dwoc nght dén sau nay. Man hinh MSO
4 Series B bao gdm man hinh cdm (rng dién dung va cung cap giao
dién ngwdi dung may hién song dau tién trong nganh dworc thiét ké
thype sw cho cam trng.

Cac twong tac cam (rng ma ban s(y’ dung_vé’i dién thoai vé] may tinh
bang ciing nhw mong dgii & mot thiét bi ho trgr cam rng déu dwore
hé tro.

+  Kéo dang séng sang trai/ phai hodc 1&n/ xubng dé diéu chinh vi tri
ngang va doc hodc xoay dang xem thu phéng

+  Chum va m& rong dé ddi thang do hoéc phéng to/ thu nhéd theo
hwéng ngang hoac doc

. K?o cac muc vao thung rac hodc kéo chung ra khéi mép man hinh
dé xoa chung

+ Vudt vao ttr bén phai dé xem Thanh két qua hodc xudng ttr trén
cling dé truy cap cac menu & géc trén bén trai man hinh

Céac nut didu khién phia trwé'c mwot ma, nhay bén cho phép ban
thue hién cac diéu chinh béng cac nat bam va nit quen thudc, ddng
thoi ban c6 thé thém chudt hodc ban phim lam phwong thire twong
tac thir ba.

Tuwong tac véi man hinh cdm tmg dién dung giéng nhuw cach ban thuee hién trén dién
thoai va may tinh bang.
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C& chiv thay doi d& nay. MSO 4 Series B
L o o s chiv thay d6i; giam ty &
Tr’ong .I!c@ st, giao qlen ngwoi dung may hién song da dwoc thjet didu chinh c& chi, giao
ké v@i c& chi¥ cO dinh dé toi wu hda viéc xem dang song va két

qua doc. Viéc trién khai nay s& on néu tat ca ngudi dung ¢6 cling
s& thich xem nhwng thuc té khong phai vay. Ngwéi dung danh phan
I&n thévi gian nhin cham ch&m vao man hinh va Tektronix nhan ra vén

(rng dung ctia minh.

Ch1

Harizontal
100 mv/div

DVM| |AFG

Bang di¥ liéu may hién séng tin hiéu hén hop

cung cap tily chon cho nguoi ding vé ¢&
xubng 12 diém hoac tbi da 20 diém. Khi ban
dién ngwdi dung sé tw déng diéu chinh kich

thwée dé ban co thé dé dang chon kich thuwéc phti ho'p nhét cho

Harizontal Trigger Acquisition
160nvdiv 16 s -

SR6.25GSA 160 ps/pt

RL10kpts U 50%

Trigger Acquisition

160 nsidiv 1.6ps Manual,  Analyze

NewiNew | jew SR:6.25GS/s 160 ps/pt Sample: 12 bits
Math | Ref | Bus
RL:10kpts ¥ 50% 12 Acgs

_ Horizontal Trigger

100 mV/div Add 160 ns/div
500 I\Biew DVM AFG SR: 6.25 GS/s
1GHz % e

1.6 ps
160 ps/pt
RL: 10 kpts 50%

Acquisition
Manual, Analyze
Sample: 12 bits

12 Acgs

Stopped

So sanh cho théy giao dién nguroi diing thay déi nhur thé nao khi c& chik thay déi.
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Position

Bang diéu khién phia trurée hiéu qua va truc quan cung cp cac diéu khién quan trong
trong khi vén chcra ché cho man hinh Iém d6 phén gidi cao.

Cha y dén chi tiét ctia nut diéu khién bang phia trwéc

Théng thwérng, mét treére may bao gdm 50% hién thi va 50% nit
diéu khién. Man hinh hién thi 4 Series B MSO chiém 75% trén bé& mat
ctia thiét bi. D& dat dworc didu nay, bang phia trwérc dworc sap xép
hop ly, gilk lai c&c nut diéu khién quan trong dé thao tac truc quan
don gian nhwng gidm sé lwong nit menu danh cho cac tinh nang
truy cap trwc tiép thong qua cac dbi twong trén man hinh.

Céac vong dén LED ma hoa theo mau cho biét ngudn kich hoat va

viéc gan thang ghi doc/vi tri niim. Cac ndt riéng I&n nhw Run/ Stop
(Chay/Durng) va Single Sequence (Trinh tw don) dwoc dat ndi bat

& phia trén bén phai va céc tinh nang khac nhw Force Trigger (Kich
hoat ngay), Trigger Slope (Kich hoat déc), Trigger Mode (Ché do kich
hoat), Default Setup (Cai dat mac dinh), Auto-set (Cai dat tw dong) va
Quick-save (Lwu nhanh) déu c6 trén cac nit riéng & bang phia trwére.

Bang dir liéu may hién séng tin hiéu hén hop

Trai nghiém hiéu suat khac biét

Cong nghé Digital Phosphor vé&i chup dang séng téc d6 cao
FastAcq™

Dé g& 16i van dé thiét ké, trudec tién, ban phai biét 1a ¢ van dé.
Cong nghé Digital Phosphor v&i FastAcq cung cAp cho ban thdng tin
chuyén sau nhanh v& hoat dong thuc cha thiét bi. Téc d6 chup dang
s6ng nhanh - hon 500.000 dang séng méi gidy - cho ban nhiéu kha
nang nhin thdy cac van dé hiém gap thuwéng gap trong cac hé thdng
ky thuat sd: xung runt, truc tréc, van dé vé thoi gian, v.v. D& cai thién
hon niva kha nang hién thi sw kién hiém khi xay ra, phan loai cuéng
dd cho biét tAn suat xay ra cac hién twong chuyén tiép hiém gap so
V@i cac dac tinh tin hiéu binh thwdng.

Téc d6 chup dang séng cao cta FastAcq cho phép ban khdm phé nhiing vén dé hiém
géip thurong gdip trong thiét ké ky thuét sé.

Do phan giai theo chiéu doc dan dau nganh

MSO 4 Series B cung cap hiéu suat dé thu cac tin hiéu quan tam
ddng thdvi gidm thiéu tac déng clia nhiéu khdng mong mudn khi ban
can thu céc tin hiéu cé bién do cao trong khi xem céc chi tiét tin hiéu
nhd hon. Trung tam ctia thiét bi 1a bd chuyén ddi twong tw sang sb
(ADC) 12 bit cung c&p do phan giai doc gap 16 1an so v&i ADC 8 bit
truyén thdng.

Ché d6 Do phan gidi cao méi ap dung bod loc Phan hdi xung hiru
han (FIR) duy nhat dwa trén phan ctrng dwa trén téc d& mau da
chon. B& loc FIR duy tri bang thong cao nhat cé thé cho tc d& lay
mau d6 trong khi ngén sai s khi ldy mau va loai bd nhi&u khdi bd
khuéch dai may hién séng va ADC trén bang thong 6 thé str dung
cho téc do ldy mau da chon. Ché dé Phan gidi cao ludn cung cap do
phan gii theo chidu doc it nhat 14 12 bit va m& rong d& phan phai
theo chiéu doc t&i tdi da 16 bit & toc do 1ay mau <125 MSFs.

BO khuéch dai mét truéic moi ¢o do 6n thap hon sé cai thién hon
nira kha nang phan giai chi tiét tin hiéu tt ctia ban.
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ADC 12 bit, cung vGi ché d6 Po phén giai cao m&i, mang lai do phéan giai doc hang
dAu trong nganh.

Kich hoat

Kham pha I6i thiét bi chi 1a bwérc dau tién. Tiép theo, ban phai thu
thap sw kién quan tam dé xac dinh nguyén nhan géc ré. MSO 4
Series B cung cap b kich hoat nang cao hoan chinh, bao gom:

*  Runt

+ Logic
+  Chiéu réng xung
+ Clrasd

+  Hét thoi gian che

+  Thoi gian tang/giam

*  Vipham Thiét lap va gitr

«  Goinditiép

+ Dir liéu song song

*  Trinh ty

+ Video

+ Kich hoat trerc quan

+ T&n s6 v tuyén so v&i Thoi gian (tly chon)

Vi d6 dai ban ghi1én toi 62,5 Mpoint , ban co thé ghi lai nhiéu sy
kién quan térp, tham chi hang nghin goi ndi tiép trong rp()t [an thu )
thap, cung cAp dd phan gidi cao dé phong to cac chi tiét tin hiéu tbt
va ghi lai cac phép do dang tin cay.

Bang di¥ liéu may hién séng tin hiéu hén hop

TRIGGER

SETTINGS

Sw da dang cta cac loai trinh kich hoat va tro’ gitip theo ngdr canh trong menu ’trinh
kich hoat gitp viéc téch biét sw kién quan tdm tré nén dé dang hon bao gic hét.

B6 kich hoat trwc quan - tim kiém tin hiéu quan tam mét cach
nhanh chéng

Viéc tim ra chu trinh phi ho'p clia mét bus phirc tap c6 thé can hang
gi&r dé thu thap va phan loai thong qua hang nghin lwo't thu nhan cho
mot sw kién dworc quan tdm. Viéc xac dinh bd kich hoat gilp tach
biét sw kién mong mudn sé tang téc nd Iwc g& |6 va phan tich.

B6 kich hoat trwe quan mé réng kha nang kich hoat cha thiét bi
b&ng cach quét qua tat ca thu nhan dang séng va so sanh chang véi
c4c khu vre trén man hinh (hinh dang hinh hoc). Ban c6 thé tao sb
lwong khu vire khong gidi han béng chudt hodc man hinh cdm (g
va cd thé str dung nhiéu hinh dang khac nhau (hinh tam gi4c, hinh
chi¥ nhat, hinh luc gi4c hodc hinh thang) dé chi dinh hanh vi kich hoat
mong muén. Sau khi tao hinh, ching c6 thé dworc chinh stra twong
tac dé tao hinh dang tuy chinh va diéu kién kich hoat Iy twéng. Sau
khi xac dinh dwore nhiéu khu viee, phuwong trinh logic Boolean c6 thé
dworc st dung dé d&t cac diéu kién kich hoat phirc tap béng cac
tinh nang chinh stra trén man hinh.

Céac khu vure B6 kich hoat trurc quan cé 1ap mot sw kién quan tam, tiét kiém thoi gian
bang cach chi ghi lai nhiing sw kién ban muén xem.
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Bé&ng cach chi kich hoat nhikng sw kién tin hiéu quan trong nhét, Bo
kich hoat trwc quan c6 thé tiét kiém hang gi® thu thap va tim kiém
tha cong thong qua viéc thu thap di liéu. Trong vai gidy hoac vai
pht, ban c6 thé tim thay cac sw kién quan trong va hoan thanh nd
lwc phan tich va g& 16i ctia minh. Bd kich hoat trwe quan tham chi
con hoat ddng trén nhiéu kénh, m& réng tinh htku dung ctia né cho

céc tac vu g 16i va khac phuc sw ¢d hé thdng phire tap.

Kich hoat da kénh. B6 kich hoat trurc quan co thé duroc lién két véi céc s kién mé
réng nhiéu kénh, chang han nhu kich hoat trén mot chiéu rong dot cu thé trén kénh 1
va kiéu bit xac dinh trén kénh 2.

Chinh xac toc do cao thiam do

Que do dién ap thu déng dong TPP cung cap tat ca lgi ich chia que
do da nang - dai dong cao, tly chon két néi linh hoat va thiét ké co’
hoc chéc chan - déng thei mang lai hiéu suat ctia que do cha dong.
Bing thong analog 1én téi 1 GHz cho phép ban nhin thay cac thanh
phan tan s6 cao trong tin hiéu cla ban va tai dién dung cwc thép 3,9
pF gilip gidm thiéu tac dong bét loi 1én mach cha ban va dé chiu hon
cho cac day dan nbi dat dai hon.

Hién c6 s8n phién ban tly chon, d suy gidm thap (2X) clia que do
TPP dé do dién ap thAp. Khong gibng nhw cac que do thu dong co do
suy gidm thap khac, TPP0502 cé bang thong cao (500 MHz) cling nhw
tai dién dung thap (12,7 pF).

Bang di¥ liéu may hién séng tin hiéu hén hop

Thiét bi bao gém mét que do tiéu chuén cho méi kénh (TPP0250 cho cac model 200
MHz, TPP0500B cho céc model 350 MHz va 500 MHz, TPP1000 cho cac model 1 GHz
va 1,5 GHz).

Giao dién que do TekVPI

Giao dién que do TekVPI® dat ra tiéu chuan dé dé str dung trong viéc
do. Ngoai két ndi an toan, dang tin cay ma giao dién cung cp, nhiéu
d&u do TekVPI con c6 cac chi bao va diéu khién trang thai cling nhw
nat menu dau do ngay trén hdp comp. Nit nay hién thi menu que do
trén man hinh may hién song vé&i tat ca cac cai dat va didu khién co
lién quan cho que do. Giao dién TekVPI cho phép gan trurc tiép cac
que do dong dién ma khong can ngudn dién riéng. Que do TekVPI co
thé dworc didu khién ttr xa thdng qua USB hodc LAN, mang dén cac
giai phap linh hoat hon trong méi trieérng ATE. MSO 4 Series B cung
cép dén 80 W cong suat dén cac dau ndi clia bang mat trwdre, da
dé cAp ngudn cho tat ca que do TekVPI dworc két ndi ma khong can
nguén dién que do bd sung
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Hé thong do biét lap Isovu™

Cho du thiét ké mot bién tan, t&i wu hda ngudn dién, kiém tra cac lién
két truyén thong, do dién tr& shunt hién tai, g& 16i cac van dé EMI
hodc ESD hay c6 gang loai b cac vong I&p trén mét dat trong thiét
Iép’ kiém tra cGia ban, nhiéu ché dd chung da khiér) cac k¥ sw phai
thiét ké, g& 16i, danh gia va t6i wu héa "mu" cho dén bay gidr.

Cong nghé Tektronix IsoVu mang tinh cach mang st dung truyén
thong quang hoc va cap ngudn qua cap quang dé cach ly dién hoan
toan. Khi két hop v@j MSO 4 SeriesB dworc trang bi giao dién
TekVPI, day la hé thong do lwdng dau tién va duy nhat cé kha nang
phan giai chinh xac bang thdng cao, tin hiéu vi sai khi c6 ché do
chung I&n dién ap voi:

+ Céach ly dién hoan toan

+  Bang théng dén 1 GHz

+ T chdiché do chung 1 triéu dén 1 (120 dB) & 100 MHz

+ T chdiché d6 chung 10.000 dén 1 (80 dB) & bang théng day du
+  Pham vi déng chénh léch dén 2.500

« Phamvidién ap ché do chung 60 kV

Hé théng do IsoVu™ Tektronix TIVP Series cung cép giéj phép do céch ly dién dé phén,
gidi chinh xac bang thong cao, tin hiéu chénh Iéch Ién dén 2.500 Vipk khi co dién &p ché
do6 chung I6m, véi hiéu suét loai bé ché d chung tot nhat trén toan bo bang théng.

Bang di¥ li&u may hién song tin hiéu hén hop
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Do dién ap cdng phia cao v&i IsoVu

Hinh &nh sau day minh hoa sw so sanh gitra dién ap cng phla cao
cua que do vi sai tiéu chuén va que do céach ly quang hoc. péi VoI
ca lic tat va bat, c6 thé thay dao dong ringing tan sb cao trén cbng
sau khi cbng clia thlet bi di qua viing ngwdng. Do sw ghép ndi gitva
cbng va vong ngudn nén co thé sé co mot sb dao déng ringing. Tuy
nhién, trong tred'ng hop que do vi sai, dao ddng ringing ¢6 bién do
cao hon dang ké so v&i bién do duoc do bang que do cach ly quang
hoc. Diéu nay cé thé 1a do dién &p tham chiéu thay ddi tao ra dong
dién ché dd chung trong que do va tin hiéu gia ctia que do vi sai tiéu
chuan. M&c du dang séng dworc do bang que do vi sai dwéng nhw
da vwort qua dién ap cong t6i da cuia thiét bi, phép do chinh xac hon

Vgs Turn-off

Vgs Turn-on

Que do vi sai (d6 thi mau xanh lam) so v6i Que do cach ly quang hoc IsoVu (dé thj méu vang)

ctia que do cach ly quang hoc cho théy rd réng thiét bi n&m trong
thong s6 k¥ thuat. Cac nha thiét ké (ng dung st dung que do vi sai
tiéu chuan dé do dién ap cdng nén than trong vi ¢ thé khong phan
biét dworc gitka thanh phan que do va hé théng do luéng dwoc hién
thi & day va sw vi pham thuee té vé xép hang cta thiét bi. Tin hiéu
gia do lwdrng nay co thé khién nguori thiét ké tang dién tré cong

dé 1am cham qué trinh chuyén mach va gidm dao ddng ringing. Tuy
nhién, diéu nay s& Iam tang ton hao trong thiét bj SiC mét cach khang
can thiét. Vi ly do nay, diéu can thiét Ia phai c6 mét hé théng do
lwérng phan anh chinh xac déng luc thue té cda thiét bi, dé thiét ké
hé thdng phii hop va tdi wu hoa hiéu suét.

Tektronix
Adaow




Phan tich toan dién dé nhanh chéng cé thong tin + Toan hoc dang song co’ ban
chuyén sau +  Phan tich FFT co ban

Phan tich dang séng co’ ban + Toan hoc dang séng nang cao bao gébm chinh stra phwong trinh

R U S A x A s tuy y bang b loc va bién
Viéc xac minh hiéu suat cta nguyén mau khép véi mé phong va dap Yy bang

trng cac muc tiéu thiét ké ctia dw dan doi hdi phan tich can than, tir * Phantich mién tan sd Spectrum View véi didu khién doc 1ap cho

nhikng kiém tra don gidn thoi gian tang va chiéu rong xung dén phan mién thoi gian va tan s6

tich suy hao cong suét tinh vi, mé t& dac diém mach xung nhip hé ¢+ B& nh& phéan vung FastFrame™ cho phép ban tan dung hiéu qua
théng, va diéu tra cac nguén gay nhiéu. bd nhé thu nhan clia may hién séng bang cach chup lai nhiéu sw

kién kich hoat trong mot hd so' duy nhét déng thevi loai bd khe
h& thoi gian I&n gitka cac sw kién quan tém. Xem va do cac phan
vung riéng ré hoac dwdi dang I1&p xép chong.

MSO 4 Series B cung cAp tap hop cong cu phan tich tiéu chuén toan

dién bao gém:

* Contr6 theo man hinh va theodang séng Phep do thovi gian va d6 I6m tieu chun ghi chi hidn thi dang song

» 36 phép do tw dong hoa Ket qua do bao gom tat ca nhiing bang cot va dAu méc trwrc quan dé cho biét thong tin lién quan. Bang
trwdng hoip trong ho so, kha nang dieu hwdng tir mot treong két qua do cung cAp dang xem thdng ké toan dién clia két qua do
hop dén tredng hop tiep theo, va xem ngay Iap tirc ket qua nhd v s6 ligu thdng ké trén ca thu nhan hién tai va tat ca thu nhan.
nhat hodc |&n nhat tim thay trong ho s
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Chu thich
Ghi chi: Viét va dinh vi hop van ban trén man hinh.

2. Mii tén: Viét va dinh vi hép van ban, sau dé thém mdi tén vao mot
vi tri cu thé trén man hinh.

3. Hinh chi¥ nhat: Viét va v& dwéng bao mot viing cu thé trén man
hinh xac dinh bang hdp chinh c& dworc.

4. Danh dau trang: Tao §6 doc dong vao thoi diém cu thé lién quan
dén diém kich hoat. S6 doc nay bao gém van ban, cwong do tin

File Edit Utility Help

Waveform View

Upstairs Lab |

Power Supply Turned On
Rev 04 Hardware y

Ripple seen on CAN H and CAN L
New on Rev 04 Hardware

iv | 200 mV/div
Ter... Ter...
500 MHz® | 1GHz

Chui thich dé str dung (Ghi chu, Mii tén, Hinh chi? nhét, Danh déu trang) néu chi tiét céc chitiét cu thé ciia thiét Iap kiém tra nay va két qua tuong tmg.

hiéu, don vi tin hiéu cting nhw dwéng va muc tiéu bidu thi diém
tham chiéu d4u trang.

Viéc ghi lai cac két qua va phwong phap kiém tra la rat quan trong
khi chia sé di¥ liéu trong nhém, tao lai phép do sau nay hodc gtri bao
c4o cho khach hang. V&i mot vai lan cham man hinh, ban c6 thé tao
bao nhiéu chu thich tly chinh can thiét, cho phép ban Iap hd so chi
tiét cu thé vé két qua kiém tra cGia ban. V&i méi ch thich, ban ¢o
thé tly chinh van ban, vi tri, mau sac, ¢& chi¥, va phong chib.

Tektronix

Add New...
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Diéu hwéng va tim kiém

Tim sy kién quan tam & ban ghi dang song dai co thé méat thoi gian
khi khéng cé cong cu tim kiém phu hop. V&i d dai ban ghi ngay nay
[a hang triéu diém div liéu, viec xac dinh vi tri sy kién ctia ban nghia
la phai cudn qua hang nghin man hinh hoat dong tin hiéu.

4 Series B MSO cung cAp kha nang tim kiém va diéu hwdng dang
song toan dién nhat trong nganh v&i diéu khién Wave Inspector® cai
tién. Nhirng diéu khién nay tang tbc do xoay va thu phéng ban ghi
clia ban. V&i hé thdng phan hdi xung Iwc doc do, ban co thé di
chuyén tlr dAu nay sang dau kia ctia ban ghi chi trong vai giay. Hodc
st dung cac ctr chi kéo va chum/mé rdng trire quan trén chinh man
hinh dé kiém tra cac viing quan tam trong mot ban ghi dai.

File Edit Utility Help
Waveform View
v

-8ms -6 ms.

500.00 ns/div

374.5 pis
Th1 | — —

500 mV/div | Add
1Mo | New || New
250 MHz B J ‘ | Math/| Ref |

Tinh n&ng Tim kiém cho phép ban tw dong tim sw kién do ngudi
dung xé&c dinh qua 1an thu thap dai. T4t ca 14n dién ra sy kién déu
dwoc danh dau bang cac d4u tim kiém va c6 thé dé dang diéu
hwéng dén bang cach st dung cac nit Truwdc («— ) va Tiép theo
(— ) & bang phia trwérc hodc trén biéu twong Tim kiém trén man
hinh. Loai tim kiém bao gdm bién, chiéu réng xung, hét thévi gian
ch, runt, ctra s, logic, thiét 1ap va gitr, thoi gian tang/giam, va noi
dung géi song song/ndi tiép. Ban c6 thé xac dinh bao nhiéu tim kiém
duy nhét tuy thich.

Ban cling ¢6 thé nhanh chéng chuyén dén gié tri tdi thiéu va tdi da
cua két qua tim kiém bang cach str dung nat Min and Max (T4i thi€u
va Téi da) trén biéu twong Tim kiém.

~ AddNew.. |

Cursors | | Note

Measure | Search

Results

Table Flat

Search 1
Search: Runt
Events: 6

Search 2

Search: Pulse ...
Events: 10

3775 s

| | "Horizontal Trigger Acguisition [ ‘
2 ms/div 20 ms A Analyze R
SR: 625 MS/s 1.6 ns/pt Sample: 12 bits
RL: 12.5 Mpts % 50% Single: 0/1

Trurée d6, FastAcq dé cong khai sw xuét hién cda xung runt trong dong ddk liéu ky thuét s, thiic day viéc kiém tra sdu hon. Trong Ian thu thdp nay, Search 1 cho théy c6 séu xung

runt trong Ian thu thap.




Kiém tra gi&i han va mt na (tly chon)

Cho du ban tap trung vao tinh toan ven cla tin hiéu hay thiét lap cac
diéu kién dat/khong dat cho qua trinh san xuét thi kiém tra mat na

la mot cong cu hiéu qué dé mo ta d&c diém hoat déng ctia mot sb
tin hiéu nhat dinh trong hé théng. Nhanh chéng tao mét na tuy chinh
bang cach v& cac phan doan mét na trén man hinh. Diéu chinh thte
nghiém theo yéu cau cu thé clia ban va dat ra cac hanh déng can
thuee hién khi dang ky 1an truy cap mé&t na hodc khi thtr nghiém hoan
chinh dat hoac khong dat.

Kiém tra giéi han la mot cach séu séc dé theo dai hanh vi lau dai clia
tin hiéu,’giup‘ban mo ta dac diém cla ’thiét ké moi hoz:ac xac nhé,n
hiéu suat phan ctrng trong qua trinh kiém tra day chuyén san xuat.

File Edit Utility Help

Waveform View
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Kiém tra gi&i han so sanh tin hiéu trwe tiép cGia ban véi phién ban Iy
twdng hodc "vang" clia cung mét tin hiéu véi dung sai doc va ngang
do ngw&i dung x&c dinh.

Ban c6 thé dé’déng diéu chinh mat na hodc gi¢i han kiém tra theo
yéu cau cu thé ctia minh bang cach:

* Xac dinh th&i lwong kiém tra theo s& dang séng

Dat ngwdng vi pham phai dap trng trdre khi coi kiém tra 1a that
bai

Dém vi pham/that bai va bao c4o thong tin théng ké

D4t hanh dong khi vi pham, kiém tra tht bai va kiém tra hoan tat

Tektronix
Add New...

Cursors Note

Measure| | Search

Results

Table || Plot

(R
M Mask Test 1
Wims: 1000
Faile

Seg 1: 2.130 khits
Seg 2: 471 hits
Total: 2.601 khits
Status: Fail

i
|/
! \V“"v“‘vv\w’wwf?\/»&u(mu&mﬁwd'vj,

Horizontal
100 ns/div

SR: 6.25 GS/s
RL: 6.25 kpts

Trigger
Add

New New
Ref | Bus

Manual,  Analyze
sample: 12 bits
Single: 1 k1 k

1ps
160 ps/pt
21%

DVM  AFG

Mat na nhiéu phan doan tiy chinh ghi lai sw hién dién cda truc tréc tin hiéu va xung runt & dang séng.




Giai ma va phan tich giao thirc (tuy chon)

Trong qua trinh g& 18i, viéc theo déi lubng hoat dong théng qua hé
théng bang cach quan sat luu lwong trén mét hodc nhiéu bus ndi
tiép co thé 1a vo gia. Co thé mat nhiéu phat dé giai ma thd cong mot
g6i ndi tiép, it hon nhiéu so véi hang nghin goi ¢é thé co trong mot
qua trinh thu thap dai.
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Bang di¥ liéu may hién séng tin hiéu hén hop

Va néu ban biét sw kién quan tam ma ban dang c6 géng ndm bat
xay ra khi mot 1énh cu thé dworc glri qua mot bus ndi tiép, sé that
tuyét néu ban ¢ thé kich hoat sw kién d6? That khong may, viéc
nay khong dé& dang nhw chi dinh mét canh hodc mét b kich hoat d
réng xung.

Add New...

Cursors Note

Measure = Search

Results
400 mV THE Plot

100 my, 1 2]
Llow

Bus: CAN
v Search: Bus
Events: 12

¥_07h ) 89h Y ABh X CDh ) EFh )( OFh ) OFh X OFh X OFh ) 55h ) 55h ) 55h ) 55h )

sogree | [ I N W17 1000 LT T ) i)

1 -906.054_. ERROR FRA._ s s
3 845.798... 000 X 1 0 2
3 685798 000 X 1 0 2
4 525798 000 X i 0 24
5 365798 000 X 1 0 24
6 205.798... 000 X 1 0 24
7 -457985ps 000 X 1 0 2
Th1 — — | — — | —
100 mvidiv | CAN Add || Add || Add
Lo 213|456
250 MHz & Math|| Ref | Bus

000102 03040506 07C10A
89 AR CD EF OF OF .
00010203040506 07C10A -
07

89 AR CD EF OF OF
00010203040506 07C10A

89 AB CD EF OF OF ...
00010203040506 07C10A

07

89 AR CD EF OF OF

0001020304 0506 07C10A

89 AB CD EF OF OF ...
00010203040506 07C10A -

Bus Decode Results X -
Bus 1{CAN) |

Error Flag: Bitstuff Error

Horizontal

Trigger Acquisition Praviow
200 ps/div 2ms [B1 CAN Auto, Analyze
New New| New| | DVM AFG | SR PLYIMEPN e Data High Res: 12 bits
RL: 6.25 Mpts 5 50% Single: 0/1

Kich hoat trén bus néi tiép CAN. Dang séng bus cung cdp ndi dung géi duroc gidi ma turong (g véi thoi gian bao gdm Bét déu, Phan xck, Kiém soét, Di liéu, CRC va ACK trong khi

bang giai mé bus trinh bay tat ca ndi dung g6 ttr toan bo qua trinh thu nhan.

MSO 4 Series B cung cap mot bd céng cu manh mé dé lam viéc voi
c4c bus ndi tiép phd bién nhat dworc tim thay trong thiét ké& nhiing
bao gdm I2C, SPI, eSPI, 13C, RS-232/422/485/UART, SPMI, SMBus,
CAN, CAN FD, LIN, FlexRay, SENT, PSI5, CXPI, USB LS/FS/HS,
eUSB2.0, Ethernet 10/100, EtherCAT, Am thanh (12S/LJ/RJ/TDM), MIL-
STD-1553, ARINC 429, Spacewire, NRZ, Manchester, SVID, SDLC, 1
day, MDIO, va NFC.

Tim kiém giao thirc cho phép ban tim kiém thong qua viéc thu thap
cac goi ndi tiép trong thovi gian dai va tim nhikng géi chira ndi dung
g6i cu thé ma ban chi dinh. M&i 1an xuat hién dworc danh dau béng
mot dau tim kiém. Diéu hwéng nhanh gitra cac diém chi don gian
b&ng cach nhan c4c nut Trudre (<) va Tiép theo (—) trén bang mat
trrérc hodc trong huy hiéu Tim kiém xuét hién trén Thanh két qua.

Cac cong cu dworc mo ta cho cac bus néi tiép cling hoat dong trén
cac bus song song. HO tro’ cac bus song song 13 tiéu chuan trong thiét
bi. Céc bus song song co thé 1&n t&i 48 bit, , rong va cd thé bao gébm
s két hop clia cac kénh analog va ky thuat sb.

+  Kich hoat giao thirc néi tiép cho phép ban kich hoat trén ndi dung
g6i cu thé bao gdm bat dau goi, dia chi cu thé, ndi dung di liéu
cu thé, ma dinh dang duy nhét, va 5.

+ Dang séng bus cung cap dang xem két hop, mtre cao cac tin
hiéu riéng 1& (ddng hd, di¥ liéu, bat chip, v.v..) tao nén bus clia
ban, gilip ban d& dang xac dinh noi goi bat dau va két thic, va
xac dinh c4c thanh phan géi phu chéng han nhuw dia chi, di liéu,
ma dinh danh, CRC, v.v..

+  Dang séng bus dworc can chinh theo thoi gian v&i tat ca tin hiéu
hién thi khac, gilp ban dé dang do quan hé dinh thi trong thtca
cac b6 phan hé théng dang duorc kiém tra.

+  Céc bang gidi ma bus cung cip ché d& xem dang bang clia tat
ca cac goi dwore gidi ma trong qua trinh thu thap gidng nhw ban
thay trong danh sach phan mém. Céc goi dwoc gan nhan thoi
gian va liét ké lién tiép v&i cac cot cho mdi thanh phan (dia chi,
di liéu, v.v..).
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Giai ma va phan tich NFC (tuy chon)

Viéc danh gia gioi han hiéu suét cha céc thiét k& NFC thuwéng kho
khan do khang thé theo déi két quéa & cap do giao thire xubng dén
murc tin higu tham sb. Diéu nay cb nghta la sau d6, trong quy trinh thee
nghiém, viéc vurot qua gidi han sé co thé co két qua that bai, d&c
biét khi cac thiét ké dé bi nhiu va cac van dé vé tinh toan ven tin
hiéu do sw can bang gitra thiét ké hodc cac thiét bj dién tr gan do,
yéu cau phai tén thovi gian gé 16i trén nhiéu thiét bi nhw may phan
tich giao thirc va may phén tich tin hiéu RF .

Tuy chon Tim kiém va Giai ma Giao thirc NFC trén 4 Series B MSO
cung cAp cho ngwdi dung kha nang xem giao dich cha lién két NFC
va theo dbi két qua qua tirng buérc thao tac tin hiéu trong tiéu chuan,
tlr cAp giao thire xudng cAp tin hiéu co ban dé biét chinh xac cach
hoat d&ng chia chip, thé, dau doc ho&c thiét b di dong NFC.

Giao dich NFC co thé kéo dai. Tty chon phan mém st dung duy nhat
ddr liéu dén ttr DDC phan clrng dwoc str dung cho Spectrum View

File Edit Utility Help Debug
Bus Decode Results pectrum View
Bus 1 (NFC)
94.7441ms 01 - = 8F04
88.5703ms - 19 1A95F3FBBBABOF31 - D 7E0B 3
83.8311ms 01 - - 8F04
77.6573ms 19 1A95F3FBBBABOF31 - = 7E0B e
72.9181ms 01 - = 8F04
66.7443ms - 19 1A95F3FBBBABOF31 - i 7E0B G
62.005ms 01 - = 8F04
55.8313ms - 19 1A95F3FBBBABOF31 - D 7E0B 3
51.092ms 01 - - 8F04
44.9183ms - 19 1A95F3FBBBABOF31 - = 7E0B e !
40.179ms 01 - = 8F04
34.0052ms - 19 1A95F3FBBBABOF31 - i 7E0B G
29.266ms 01 - = 8F04
23.0923ms - 19 1A95F3FBBBABOF31 - e 7E0B e I
18.353ms 01 - = 8F04
12.1792ms - 19 1A95F3FBBSABOF3L — o 7E0B =
07.44ms 01 - (= 8F04
01.2662ms  — 19 1A95F3FBBBABOF31 - i 7E0B G ‘_;
96.5269ms 01 - = 8FO4 =i
90.3532ms - 19 1A95F3FBBBABOF31 - e 7E0B e
85.614ms 01 - - 8F04
79.4402ms 19 1A95F3FBBBABOF31 - il 7E0B =
74.7009ms 01 - (= 8F04
68.5272ms - 19 1A95F3FBBBABOF31 - e 7E0B =
63.7879ms 01 - - 8F04
57.6142ms - 19 1A95F3FBBBABOF31 - e 7E0B e
52.8749ms 01 - - 8F04 )
46.7011ms - 19 1A95F3FBBBABOF31 - s 7E0B i .
41.9619ms 01 - 8F04
RS 78R7me - 10 10QSFIFRRRARNFRY - = 7F0R -

fi
N

nt
N

WAEEAVER]

[EE————————————————— ‘
0 0 O 0o

Av: 58,958 mV

A

Bang di¥ liéu may hién séng tin hiéu hén hop

(Dang xem quang phd), cho phép nén tbc do 14y mau, tiét kiém thoi
gian truyén va b6 nh&, cho phép thu thap va phan tich di liéu tin hi€u
trong 100s cuia mili gidy hodc tham chi vai giay.

Ngoai ra, do tin hiéu 1/0 khéng phai lic nao ciing c6 sén dé tham

dd va kich hoat ttr thiét bi dworc thte nghiém nén viéc kich hoat trén
dwong bao RF ciing 1 mdt thach thire khi xét dén chi s6 bién diéu
nhd ctia NFC. V&i Spectrum View (Dang xem quang phd), ban c6 thé
kich hoat trén dwdng bao 13,56 MHz bang cach st dung RF so v&i
d4u vét thoi gian va trinh kich hoat, day cling Ia tinh nang duy nhét
trong s6 cac thiét bi.

Kha néing nay gitip don gidn hoa viéc xac thure thiét ké ngay tlr dau
va cling cung cap cong cu g& 16i manh trong mét thiét bi duy nhat khi
xay ra 16i.

““\“\.,“” “F“ F - ol
COV T
LYY

AR ARTIRRIN

|
il

Ty chon phdn mém NFC cho phép ban gidi ma va tim kiém théng qua dong bit NFC ky thuat sé dé thure hién turong thich trudc, gé IGi va khac phuc s ¢d tirong tu/RF va ki

thuat sé NFC trong mét thiét bi duy nhét.
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Spectrum View

Viéc g6 16i sy ¢0 thwdng d& dang hon bang céch xem mot hodc
nhiéu tin hiéu trong mién tan so. May hién song da bao gom cac FFT
dgﬁa trén toan hoc trong nh,iéu,thép ky nham co gang giai quyét nhu
cau nay. Tuy nhién, FFT ni tiéng Ia khd str dung vi hai Iy do chinh.

Dau tién, khi thue hién phan tich mién tan sb, ban nghi dén cac diéu

khién nhw Tan s trung tam, Bién do va Bang thong phan giai (RBW),

nhw ban thwdng thAy trén may phan tich quang phé. Nhung sau do
ban st dung FFT, ban bi mac ket v&i cac diéu khién pham vi truyén
théng nhw tbe d6 14y mAu, do dai ban ghi va thdi gian/phan chia,
ddng thovi phai thue hién tat ca dién gidi trong dau dé cd géng xem
dworc théng tin ma ban dang tim kiém trong mién tan sé.

Th hai, FFT dworc diéu khién béi cung mét hé théng thu thap dang
cung cap ché do xem mién thei gian analog. Khi ban téi wu héa cai
dat thu thap cho ché dd xem analog, ché d6 xem mién tan sb hién
tai khéng phai 1 diéu ban mudn. Khi ban ¢ dworc ché do xem mién
tAn s6 ma ban mudn, ché dé xem analog hién tai ctia ban khong
phai 1 diéu ban mudn. V&i FFT dwa trén toan hoc, hau nhw khong
thé c6 dwoc ché do xem tdi wu hoa & ca hai mién.

Spectrum View thay doi tat ca diéu nay. Cong nghé dworc cap bang
sang ché cga qutronjx cung cap cé! bd thap phan 9ho‘miér] th&i gian
va bd chuyen doi xudng ky thuat so (DDC) cho mién tan so phia sau

| Waveform View

SPECTRUM

Spectrum View

mdi FlexChannel. Hai dwérng dan thu thap khac nhau cho phép ban
quan sat dong théi ca ché dd xem mién thoi gian va mién tan sb
cUa tin hiéu dau vao véi cai dat thu thap doc lap cho tirng mién. Cac
nha san xuét khac cung cap cac g0| phan tich quang phd” khac nhau
dwoc cho 13 dé& st dung, nhung tat ca déu bdc 16 nhikng han ché
dwoc mo ta & trén. Chi Spectrum View c6 ¢ tinh nang rat dé& st
dung va kha nang dat dwoc ché do xem tbi wu trén ca hai mién cling
mot llc.

Theo truyén thdng, viéc thwe hién cac phép do RF, chang han nhw
Cong suat kénh RF (CHP), Ty lé cong suét kénh lan can (ACPR)

va Bang thong chiém dung (OBW) can co may phan tich quang phd
hodc tin hiéu hoac phan mem phan tich quang pho chuyén dung.
Phan ctrng hodc phan mém b sung nay d&n dén sw phire tap hon
va chi phi cao hon. Tiéu chuén c6 s&n v&i Spectrum View, phép do
RF tich hop trén méi kénh gidp ngwdi duing tiét kiém thevi gian, khong
gian ban va chi phi nh& kha néng xac thwe CHP, ACPR va OBW cla
méy phat RF truc tiép trén méy hién song.

Ngoai ra, DDC gidm dang ké tbc do 14y mAu can thiét dé phan giai
tin hiéu so v&i FFT thdng thwdng vi né tré thanh chive nang cda bién
do thay vi tan s6 trung tam. Diéu nay cho phép gidm kich thuérc tép,
cai thién do phan gidi tan sb va tbc dd cap nhat phd nhanh hon, dan
dén giai phap phan héi nhanh hon va chinh xac hon, c6 kha nang thu
thap d liéu phd 10's trén giay.

l\\‘

al |
‘\w‘\w.v 1l
|

Céc diéu khién may phan tich quang pho trure quan nhu tén sé trung tam, bién do va bang théng phan gidi (RBW), déc l&p voi cac diéu khién mién thoi gian, gitp dé dang thiét Iap
dé phan tich mién tan sb. Ché dé xem quang phd cé s&n cho méi dau vao turong tw FlexChannel, cho phép phan tich mién hén hop da kénh.




Spectrum View

A
Waveform View
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Spectrum Time kiém soat pham vi thoi gian mé FFT dang duor tinh toén. Duor biéu thi bang mgt hinh chd nhat do hoa nhd trong ché do xem mién thoi gian, Spectrum Time c6 thé
deo’c dinh v‘,i dé oung cap moi trong quan thoi gign VoI dang séng m/'ér] thoi gian. Hoan héo gé tién héqh Phén tich mién,hén hqp. Lén dén 11 diém dénh dau dinh tw dong, cung
cap gia tri tan so6 va cwong dé caa teeng dinh. Diém danh dau tham chiéu luén la dinh cao nhat duwgre hién thi va duwrgre biéu thi bang mau do.

Trwe quan héa nhipng thay doi trong tin hiéu tan sé vo tuyén
(tuy chon)

Dau vét mién thoi gian tan sO vo tuyén gidp ban dé dang hiéu duorc

diéu gi dang x’éy ra vé’[tin hiéu tan §6 VQ tuyén thay doi thgo thoi

gian. C6 ba dau vét mién thdi gian tan so vé tuyén dworc lay tir div

liéu I va Q co ban clia Spectrum View:

+ DO I&n - Bién d tire thevi ctia quang phd so véi thoi gian.

+  Tansd - Tan sb tlrc thoi clia phd so véi tan s trung tam theo
thoi gian.

+  Pha - Pha ttrc thovi cia phd so vé&i tan s6 trung tam theo thoi
gian.

M&i d4u vét nay co thé dworc bat va tit doc 1ap va ca ba dau vét nay

c6 thé dworc hién thj dong thev.

D@ liéu deo’c lwu tri» dwdi dang mAu cling pha va cau phuqng

(1&Q) va dong bd hda chinh xac dwgrc duy tri gitba dir liéu mien thoi

gian va di liéu 1&Q.

Khi du yét tan s6 vo tuyén s0 Vi thoi gian duworc kich hoat, di ligu

1Q cé thé dwore ghi lai va xuat thanh tép dé phén tich nang cao hon

trong cac trng dung clia bén ther 3.

Vi tan sg‘) trén truc x, thoi gian trén truc y va mirc cong suat dworc

biéu thi bang cac bién thé vé mau sac, man hinh Spectrogram (di

kém véi tly chon RFVT) cung cp céi nhin sau s&c nang cao vé
nhikng thay ddi trong bién do tin hiéu va ndi dung tan sb theo thoi
gian, cho phép ban xem nhikng thay ddi trong hoat déng phd xay ra
& dau va khi nao. Diéu nay lam cho nd tré nén Iy twéng dé hién thi
c4c xu huwéng trong div liéu phd chang han nhw khi chan doan cac
tin hiéu gia phire tap, nhay tan, da kénh va dong.

Loi ich chia Spectrogram bao gom:

* Kha nang xem tat c& hoat dong pho trong mét khodng thoi gian
nhat dinh va thu thap ngay 1ap tirc ma khong can phai chi dinh
chdng chéo FFT hodc Thoi gian phd

+ Nhanh chéng so sanh phd tai cac thdi diém kha’lc nhau béng qéch
str dung con trd twong quan v&i thdi gian va toi da ba dau vét
pho dwoc phi

¢+ Chym va phong to hoat dong quang phd quan tam v&i d6 phan
giai man hinh va chong chéo FFT dworc toi wu hoa tw ddng

» Diéu chinh tan s6 trung tam, nhip, RBW va thang mau bién do
néu can dé xem tat ca cac tin hiéu quan tam

+  Pong thoi xem cac xu hwéng trong phd da kénh hodc khong lién
ké bang cach kich hoat bieu do pho trén mﬁi kénh may hién song
c6 san va cai dat doc lap ty 1é bién do va tan so trung tdm




File  Edit  Applications
Spectrum View

A:3.080ms  1/A% 324.71 Hz
Av:2.969V  Av/At: 964.09 Vis

SR 3125 MSS 32 et
RL: 1.25 My v 10%
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Ch 1 ch ectru izonta rigger cquisition
750 mv/div | 600 kHz/div n'—"—‘ ,/1\’—“—‘ ﬁ’—"—‘ IRPIRRY cr: 100.000000 MHz | 200 psidiv — 2ms I Au e
10 dBm/div Mathl| Rt || Bus . Span: 10.0000 MHz | SR: 625 MS/s 1.6 ns/pt Sample: 12 b(
1GHz % RBW: 10.0 kHz. RL: 1.25 Mpts ¥ 50% Single: 171

Déu vét phia dui la déu vét tan s6 va thoi gian bat ngudn tir tin hiéu dau vao. Luu y réng Thoi gian ph6 duor dinh vi trong qua trinh chuyén doi tir tan s6 thap nhét sang tan s6
trung binh, do dé nang lwrong gwo’g tréi réng trén m;jt s tan so. Vi dau vét tan sé va thoi gian, ban ¢ thé dé dang thay cac burdc nhay tan soé khéc nhau, don gidn hoa viéc mé
ta dac tinh cach thiét bi chuyén déi gicra cac tan so.




Kich hoat khi c6 thay d6i trong tin hiéu tan sé vo tuyén (tuy
chon)

Cho du ban can tim ngudn gay nhiéu dién tiv hay tim hiéu hoat déng
ctia VCO, céc bd kich hoat phan cirng danh cho tan sb vé tuyén theo
th&vi gian sé gilip ban dé& dang cach ly, thu thap va hiéu hoat déng
cUa tin hiéu tn sb vo tuyén. Kich hoat trén mép, chiéu réng xung, va
hanh vi hét thoi gian chéy ctia d6 I6n tan s6 vo tuyén so véi thdi gian
va tan sb vo tuyén so v&i thoi gian.

Phan tich cong suét (tuy chon)

MSO 4 Series B cling da tich ho'p goi phan tich cong suét ty chon
vao hé thdng do ty dong clia may hién song dé cho phép phan tich

nhanh chéng va lap lai vé chat lwong dién, dién dung dau vao, dong
dién dot ngot, song hai, ton that chuyén mach, viing van hanh an
toan (SOA), diéu ché, gon song, do hiéu suat, bién do va thdi gian,
vaty 18 lach (dv/dt va difdt)

Tw dong hoa phép do tbi wu hda chat lwong phép do va do 1ap lai
chi béng mét nat bAm ma khdng cAn may tinh bén ngoai hodc thiét
lap phan mém phirc tap.

G6i phan tich cong suat nang cao tliy chon cung cap tat ca cc phép
do dworc cung cAp b&i goi phan tich cong suét cuing véi cac phép do
T tinh, Phan hdi vong diéu khién (Biéu db Bode) va Ty 1& tiv chéi
ngudn dién (PSRR). Xem phan thong tin d&t hang dé biét thém théng
tin.

Add New...
T
B Ton
Tort Cursors Note
Selected g ma
Measure = Search

Results
Table Flo

Power 1 2]
Switching Loss'

IR 28.58 MW
Cond: 116.1 pW

Measurement Results = : " ) ] " ] i : i = MGIEIA40.62 mW

82.558 ) 81.835u) 83.403u) 582.25n) M
11.928 mW 11.601 mW 12.154 mW 167.01 yW 11
SL: Turn OFF Energy 197.82p) 19419 p) 201.06 ) 24195p) 11
SL: Turn OFF Loss 28.579 mW 27.965 mW 29.409 mW 470.83 pW 11
SL: Conduction 803.63n) 78564n] 8248n] 11878n) 11
Energy 116.09 pW 11419 pW 1182 uW  1.4459 uW 11
SL: Conduction Loss 281.18 ) 27746 ) 285.04p) 25623p) 11
SL: Total Energy 40.623 mW 39.967 mW 41.648 mW 590.7 yw 11

Power 1 SL: Turn ON Energy Switching

Ch1,¢h2,
SL: Turn ON Loss Loss None

Waveform View

Ch 1 Math 1

10 V/div 50 mV/div | 173.5561 ...
1MQ 1 MQ Ch1*Ch2
250 MHz * J 250 MHz ® | Power 1

Céc phép do Phan tich cong suat hién thi nhidu dang séng va dé thi khac nhau.

DVM | AFG

82558 ) 81.835u) 83.403u) 582.25n) 11
11.928 MW 11.601 mW 12.154 mW 167.01 yW 11
197.82 ) 19419 201.06 ) 2.4195p) 11
28,579 MW 27.965 mW 29.409 mW 470.83 pw 11
803.63n) 785.64n) 824.8n) 11.878n) 11
116.09 W 114.19 yW 1182 W 1.4459 yW 11
281.18 ) 27746 ) 285.04p) 25623p) 11
40.623 MW 39.967 mW 41.648 mW 590.7 yW 11

Horizontal

8.3207 ms/div 83.2072 ...
SR: 62.5 MS/s 16 ns/pt
RL: 5.2004 M...% 50%

Trigger Acg n Praviow
), 172V Manual, Analyze
Noise Reject Sample: 12 bits

Single: 0/1




Phan tich dién ba pha (tuy chon)

File  Edit  Utility  Help

Plot 2. [EC ClassA (Veas 2
! Current
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680 mA/div
1Mo

200 kHz B

Add  Add  Add

New New New DVM | AFG %
o e SR IMSs 1 psipt

Add New...

Results

Cursors Callout Table

Measure Search Plot More...

3-Phase Meas 1: Cyc Power Quality’
Vablla Vbclb  Veale
LN LLLN LN
4D e i
6146 6225 5916
4144 4168 4.140
6558m 7365m 7150m

554.2m 696.9m 6503 m
7110 6873 7.29%
3295 3335 3542
;1359 1632 1.266

RePwr(VAR): -3.794 -4.284 -4.036
AprrNA) 4030 4585 4230
9425m 9498 m 870.4m
-19.53° -18.23° -20.50°

1573 Hz

4251 W

-12.11 VAR
12.85 VA

2: Harmonics'

Vabila Vbalb  Veaile
LN LLIN LN
(2D ewo G
: 3946m 4942m 461.1m

: 5477 46.06 5219
6140 6236 5916
655.1m 737.4m 716.2m
;1359 1.632 1.266

Pass  Pass  Pass

1573 Hz
20,

G [ ] @
: 9.713mV 3.686mV 1059 mV
:  87.53V 8733V 8122V

Horizontal Trigger Acquisition
12.7592 ms/div 127.592 ms | (1) ~ 440 mV. Manual,  Analyze
High Res: 16 bits
RL 127.502 . 1 50% A

Phép do chét lrong dién cung cép céi nhin sau s&c vé tin hiéu ba pha bang so’ d6 pha dura trén may hién séng.

Cac phép do va phan tich hé théng dién ba pha vén phirc tap hon

s0 v&i hé théng mot pha. M&c di may hién séng cé thé ghi lai dang
song dién ap va dong dién v&i tc dd mau cao nhwng can phai tinh
toan thém dé tao ra cac phép do cong suét chinh tlr di liéu. Giai
phéap ba pha dwa trén may hién séng ghi lai dang séng dién ap va
dong dién ba pha vé&i tbc d6 ldy mau cao hon va dd dai ban ghi dai
hon bang cach str dung ché do thu nhan HiRes Ién dén 16 bit. Ngoai
ra, gidi phap ba pha con tao ra cac két qua kiém tra cong suét quan
trong v&i sw hd tro’ clia cac phép do tw ddng. B chuyén ddi ngudn
dwa trén Didu ché do rdng xung (PWM) c6 thé lam phre tap cac
phép do vi diéu quan trong Ia phai trich xuét cac diém giao nhau béng
0 chinh xac cho tin hiéu PWM, do do bién may hién song tré thanh
cong cu kiém tra dworc khuyén ding dé xac thuwe va khac phuc sw cd
cho cac nha thiét ké.

Phan mém nay dworc thiét ké dac biét dé tw dong hoa viéc phan
tich cong suét gilp don gian hda cac phép do cong suat ba pha quan
trong trén hé théng PWM va gitp cac k§ sw hidu rd hon vé thiét ké
clia ho. Gii phap phan tich ba pha ctia Tektronix gitp k¥ sw thiét ké
hé théng ba pha tot hon va hiéu qua hon, tan dung téi da giao dién
nguwdi diing nang cao, sau kénh dau vao twong tw va ché do 'Do
phan gidi cao' (16 bit) trén thiét bi. Giai phap nay cung cap két qua
nhanh choéng, chinh xac va co thé Iap lai cho cac phép do dién dwoc
hd tro. N6 ciing ¢6 thé dworc cAu hinh dé do bién tAn DC dén AC ba
pha, chdng han nhw nhirng bién tan dworc dung trong xe dién.
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file  Edit  Utility  Help

Plot 1 - IEC ClassC (Meas 2) % Add New...

Results
Tabl

Cursors Callout

Measure Search Plot

3-Phase Meas 1: Cyc Power Quality'
Vabila Vbclb Vcailc
LN LN LN

4D @0

Vanas(V): 6.159 6248 5910
Visc(V): 4130 4127 4106
anasA): 654.5m 737.1m 7148m
laaclB): 5483 m 690.0m 643.7m
VCF: 7115 6896 7307
ICF: 3272 3387 3606
TrPwr(W): 1347 1632 1258
RePwr(VAR):-3.799 -4.307 -4.032
ApPwr(VA): 4031 4606 4224
PF: 9423m 9503 m 867.9m
-19.55° -18.14° -29.79°
157.4 Hz
2 L : ! E i . 4237 W
- e et e s s — R —— g AR
| Wavetorm View E e

Veaile
LN LLLN LN
(oW ]

[Cw : ]
FiMag(A): 3928m 494.1m 460.7 m
FiMag(A): 106.4m 80.66m 24.99m
THD-F(%): 6649 5224 6194
THD-R(%): 5537 4630 52566
T mmr mm o T mm mem T mem . sem EEE VmasV): 6176 6243 5903
] f Inaasl ) 6553m 737.8m 7148m
TPwr(W): 1347 1632 1258
Status: Fail  Faill  Fail
Freq: 157.4 Hz
Heounr: 20.00

3-Phase Meas 3: Switching Ripple'
yz zx

) @ @
2031 mV 1569 mV 15.43 mV
. 8807V BJ43V 8128V

Horizontal igq Acquisition
12.7592 ms/div 127,582 ms | (1 Manual,  Analyze

Add
Ne: w| New DVM  AFG 3 i
1 K ) h 5 S|t [ SR-1MS/s 1 pspt High Res: 16 bits
200 kHz & RL:127.592 . ¥ 50% 47 Acgs

Bidu d6 séng hai cho biét két qua kiém tra séng hai da dat. M&i bo thanh chira két qua cho céc giai doan A, B va C dé dé dang twong quan. Tép hop céc thanh mau xanh I4 cay
biéu thi dat va cac thanh méau dd biéu thi thét bai.

Cac tinh ndng chinh va théng sé ky thuat: + H6 tro chuyén dbi toan hoc tir Co dién sang cé dién sang Co

+ Phan tich chinh xéc tin hiéu xung ba pha. dién sang trung tinh cho cac hé thdng day cu thé

+ Yéu cAu v& khoang tréng d& lam mét thich hop 14 2,0 in (50,8 Téng quan vé phép do
mhm) o p*:;’}a};ébn phai cdia thi€t bi (khi nhin tlr phia tridc) va & Phan tich ba pha trén MSO 4 Series B tu dong hoa cac phép do dién
phia sau thiét bi

S ) quan trong dwoc nhém thanh ba loai:
+  G& 16i thiét ké ba pha bang cach xem tin hiéu dong dién va dién

ap dau vao/dau ra clia bién tan trong mién thévi gian déng thei * Phantich dau vao

v&i sor do pha. *  Phantich daura
» Tinh nang Tw dong cai dat ba pha dinh cAu hinh may hién séng * Phén tich gon song
cho cac tham s ngang, doc, kich hoat va thu nhan t6i wu dé thu Tirng lwa chon trong s6 nay bao gdm céc phép do chinh quan trong

dworc tin hiéu ba pha.

+ Do séng hai ba pha theo tiéu chuan IEEE-519 ho&c st dung cac
gi&i han tly chinh.

+  Nhanh chéng thém va cAu hinh cc phép do thong qua giao dién
kéo va tha trwe quan trén MSO 4 Sries B.

+  Phan tich thiét ké bién tAn va ba pha 6 t6 cho c4u tric lién két
DC-AC.

+  Hién thi dang song dinh tinh canh dworc loc béng xung trong qua
trinh phén tich

+  Hién thi két qua kiém tra trén mdi ban ghi ho&c theo ché do chu
ky trong qua trinh phan tich cho céc phép do cu thé.

+  H6 tro’ cac biéu dd xu hwéng Thi gian va Xu hwéng thu thap
cho cac phép do cu thé.

dbi v&i cac tng dung ba pha.
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Kiém tra xung gap doi viing cAm rong

Ung dung Kiém tra xung gép déi viing cam rong cung cép phep

do Vling cAm rdng chinh xac gilip xac thwe hé thong va thiét bj dé
dang hon. U'ng dung c6 kha néng kiém tra thiét bj SiC hodc GaN va
ca Si MOSFET va IGBTs. ng dung twong thich véi tat ca que do
Tektronix VPI va khi dworc stp dung v&i que do Tektronix IsoVu™, gidp
kham phé tat ca thanh phan la cda thiét bj SiC hogc GaN & cap do
mach. 'ng dung cung cap phép do tw ddng theo chun JEDEC va
IEC. Ung dung cung cAp céc tinh ning doc déo chang han nhw phan

File Edit Utility Help

Waveform View

Ref 1 Ref2 Ref 3
540 0501 W/... | 115.4044 Vidiv | 1.1241 Asdiv 1.7 V/div
Ref1*Ref2 6.25 GS/s 6.25 GS/s. 6.25 GS/s
Meas 1 Vs wim dwim Vgswim

Anh cho thay phép do khéi phuc déo di-t véi dién ap va dong dién khoi phuc ddo duroc thu nhan & bén cao.

Pworc thiét ké dé dap (rng nhu cau ctia ban
Kha ning két ndi

MSO 4 Series B co mot s6 céng ma ban c6 thé st dung dé’ két ndi
dung cu v&i mang lwdi, trwee tiép tie may tinh, hodc véi thiét bi kiém
tra khac.

+ Bacdng USB 2.0 & mét trwrdre va ba cdng may chii USB 2.0 khac
& bang phia sau cho phép dé& dang chuyén &nh chup man hinh,
cai dat thiét bj va d» liéu dang song sang thiét bi lwu trir dung
lwong I&n USB. Ciing c6 thé gan ban phim va con chudt USB vao
cbng may chii USB dé diéu khién dung cu va nhap di liéu.

+  Cbng thiét bi USB bang sau hiku ich khi diéu khién may hién
song tr xa tor may tinh.

«  Cdng Ethernet 10/100/1000BASE-T tiéu chuén & phia sau thiét bj
cho phép két ndi dé& dang v&i mang va cung cap kha nang twong
thich LXI Core 2011.

tich mdi chu ky v&i cha thich, tinh linh hoat véi cai dat mirc tham
chiéu tuy chinh, diém tich ho'p ¢ thé cAu hinh, va thiét lap trudc
cong suat cé thé dworc dat duwa trén thiét ké DUT.

Nhirng phép do sau dwore thire hién:

Phép do thong s& chuyén mach bén thap va khéi phuc dao di-6t
bén cao

+ Thong sb chuyén mach bén cao va bén thap

Tektronix
Add New...

Cursors Callout

Measure Search

Results
e Plot

i}

Meas 1 [ )
Eon’
Eon: 26,92

Meas 2 Gw

Td(on)'
Td(on): 4480 ns

Horizonta
us/div 40 s

Trigger Acquisition
d d dd B D~ ov Auto, Analyze
ew| |New| New | DUM| |AFG | DAERcryREpraemmgns Sample: 8 bits
Ref || Bus 1 Mp 0 Acas

RL: 1 Mpts ¥ 12.3%

» Cng HDMI & phia sau thiét bi cho phép ban sao chép man hinh
thiét bi trén man hinh ngoai hodc may chiéu v&i do phan giai 1920
x 1080.

Hoat ddng tir xa dé cai thién sw horp tac
Ban mudn cdng tac v&i mdt nhom thiét ké & dau kia dia cau?

Chi can nhap dia chi IP hoac tén mang cGia may hién song va mot
trang web s& dworc cung cAp cho trinh duyét. Diéu khién may hién
song ttr xa gidng hét nhw cach ban thuc hién truc tiép bang man
hinh c&m (rng tich hop.

Giao dién giao thirc TekVISA™ tiéu chuén cong nghiép dwgrc tich
hop d& st dung va nang cao cac (rng dung Windows dé phan tich
dir liéu va I4p tai liéu. Trinh diéu khién thiét bj IVI-COM dworc bao
gbm dé cho phép giao tiép d& dang véi may hién séng bang két ndi
LAN hoac USBTMC ttr PC bén ngoai.




Két ndi tr xa va phan tich trén may tinh may hién séng cta ban
Cé kha nang phan tich ctia may hién séng gianh giai thwéng trén may
tinh ctia ban. Phan tich dang séng moi novi, moi lic. Gidy phép co
ban cho phép ban xem va phan tich dang séng, thuc hién nhiéu loai
phép do va giai ma cac bus ndi tiép phd bién nhat - tat ca trong khi
truy cap tr xa vao may hién song cia ban. Cac tly chon gidy phép
nang cao bd sung cac kha nang nhw phan tich da pham vi, nhiéu tly
chon gidi ma bus néi tiép hon va do cong suét.

Ph&n mém phén tich TekScope PC chay trén may tinh Windows c6 trai nghiém nguroi
dung twong tw nhur MSO Series 4, 5 va 6

Nhirng tinh nang chinh ctia phan mém phan tich TekScope PC bao

gbm:

+ Goilai cac phién may hién song Tekironix va cac tap tin dang
song twv thiét bi do Tektronix va cac nha cung cAp khéc san xuét.

+  Céc dinh dang tap tin dang séng dwoc hd tro’ bao
gdm .wfm, .isf, .csv, .h5, .tr0, .trc va .bin

+  Kétndi ttr xa v&i MSO Tektronix 4/5/6 Series dé thu thap di liéu
theo thoi gian thuwe

+  Chia sé di¥ liéu tlr xa v&i déng nghiép ctia ban dé ho co thé
thu"c hién phan tich va thuc hién cac phép do nhw thé ho dang
ngoi trirdc may hién song

+ Dbng bd héa dang séng tr nhiéu may hién song theo thoi gian
thwce

«  Thec hién phén tich néqg cao ngay ca khi may hién séng clia ban
khdng dworc trang bi phan mém phan tich TekScope PC

Khong gian lam viéc do va kiém tra cong tac TekDrive

St dung TekDrive, ban c6 thé tai Ién, lwu tri, s&p xép, tim kiém, tai
xudng, va chia sé loai tap tin tir bt ky thiét bj ndo dworc két ni.
TekDrive vén dworc tich hop vao thiét bi dé chia sé lién mach va
goi lai tap tin - khong can USB. Phan tich va kham pha tap tin chudn
nhw .wfm, .isf, .tss, and .csv, truc tiép trong trinh duyét véi trinh xem
dang séng twong tac mwot ma. TekDrive dwgre ché tao cho muc
dich tich horp, tw déng hda, va bao mat.

Bang di¥ liéu may hién séng tin hiéu hén hop

rick@initialstate.com

@ TekDrive My Files Q
() AddFiles B3 Create Folder
¥D Recent
) MyFiles O [ Baseline Noise
| ——
119GB 600GB O [ Digital Data

O [ Digital Measurements

Shared With Me

O ({9 Power Measurements
O[3 Ripple Measurements

& Add Files () TekMSOS5Series_i2c (1).tss

Khéng gian lam viéc cdng tac TekDrive - luru tap tin truc tiép tcr thiét bi va chia sé
quyén truy cap trong toan doi

May tao chirc nang tuy y (AFG)

Thiét bi nay bao gdm mét may tao chirc néng tly y dwore tich hop
tly chon, hoan hao cho md phdng tin hiéu cdm bién trong mot thiét
ké hoac thém nhiéu vao tin hiéu dé thuc hién kiém tra bién. May tao
chtre nang tich hop cung cAp dang séng dau ra dworc xac dinh trwdre
lén dén 50 MHz bao gdm sin, vudng, xung, déc/tam giac, DC, nhiéu,
sin(x)/x (Sinc), gaussian, lorentz, tang/gidm sb m, ham havx, va tim.
AFG c6 thé tai hd so dang song véi kich thuwdre 1én dén 128k diém
tlr vi tri tép ndi bd hodc thiét bi lwu trik dung lwong Ién USB.

Tinh nang AFG twong thich véi phan mém chinh stra va tao dang
song trén PC ArbExpress clia Tektropix, gilip viéc tao cac dang séng
phirc tap tr& nén nhanh chéng va dé dang.

Von ké ky thuat s6 (DVM) va B6 dém tan sé kich hoat

Dung cu chira mdt von ké ky thuat sd (DVM) 4 kénh tich hop va

bd dém tan s6 kich hoat 8 chi sb. C6 thé 1Ay ngudn moi d4u vao
analog cho von ké, str dung cling que do da dwoc gén dé str dung
may hién séng chung. B6 dém tan sé kich hoat cung cp thong tin rat
chinh xac vé tan suat ctia sw kién kich hoat ma ban dang kich hoat.

Ca DVM va bd dém tan sb kich hoat déu cd s8n mién phi va duwoc
kich hoat khi ban dang ky san pham.
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Tro gitp can thiét

MGt sO tai nguyén hwu ich duorc cung cap dé ban co thé nhanh
chong tra ctbu duwroc cau tra |67 cho cau hoi ciia ban ma khong can
phai tim huéng dan stk dung hodc truy cap trang web:

+ Hinh énp do hoa] va yén ban giai thich‘ dworc st dung trong nhiéu
menu dé cung cap tong quan nhanh vé tinh nang.

File  Edit
Waveform View

Utility Help

Fie Edi view Go Bookmaka telp
¢ o ftl SRR

Contents Bookmarks

Qe
Badges

Badges are rectangular icons that show waveform,
Measurement, Search, and System.

Index Search

Contents L]
License Agreements <
Welcome (o the 4/5/6 Series MSO instr

» Product documents and support

» Accessories

» Options

» Install your instrument

~ Getting acquainted with your instrument

Front panel controls and connectors
Front panel controls and connections
Rear panel connections

The user interface screen

The user interface elements

Channel and Waveform badges

displayed channel or waveform. Double-tap a badge to open its configuration menu.

Maving waveform and measuremen.
Group signal badges in the Settings.
Configuration menus

The Zoom user interface elements
Using the touch screen interface for...
Accessing application help -

Trend 1
60 mW/div | Meas 9
731.3963...
Frequency

1 vrdiv 1 Vidiv
O

1mMQ Ch2 +Ch3
1GHz %] 1GHz %] 500 MHz ™

Open Pages =]
[Badges

Bang di¥ liéu may hién séng tin hiéu hén hop

+  Tét ca cac menu déu co bidu twong dau chm hdi & phia trén
bén phai dwa ban truc tiép dén phan hé thdng tro gidp tich hop
ap dung cho menu dé.

M6t hwéng dan ngén gon vé giao dién ngudi diing dwoc bao
gdm trong menu Tro' gillp d& ngwdi ding mai c6 thé tang tdc trén
thiét bi chi trong vai pht.

Add New...

Cursors Note

Measure | Search

Results

Table A

and instrument settings or readouts. Badges also provide fast access to configuration menus, The badge types are Channel, Waveform,

Channel and Waveform (Math, Ref, Bus, Trend) badges are shown in the Settings Bar, located along the bottom left of the screen. Each waveform has its own badge. The badges show high-level settings for each

Most Channel and Waveform badges also have Scale buttons, shown by single-tapping the badge. Use the Scale buttons (o increase or decrease the vertical scale setting for that waveform.

1 Vrdiv
o

ch1
770 mV/div

Lil
500 MHz &

1.6ms .58V

Trigger Acquisitiol 3
Auto, Analyze
Sample: 12 bits
3.408 kAcqs

400 s 800 pis
Horizontal

400 ps/div
Si

12ms

4 ms
S/s 3.2 ns/pt

oYM | AFG 5 M
RL: 1.25 Mpts % 50%

Tror gidp tich hop tra 167 cac céu hdi ctia ban mot cach nhanh chéng ma khong cén phai tim hudéng dén stk dung hodc truy cép internet.
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Théng s6 ky thuat

Bang di¥ li&u may hién song tin hiéu hén hop

Tét ca thong s6 k¥ thuat dwoc dam bao va ap dung cho moi kiéu may trir khi co lwu ¥ khac.

Téng quan vé kiéu may

Kiéu may 4 kénh Kiéu may 6 kénh

que do logic tuy chon)

Dau vao FlexChannel 4 6
Kénh analog t6i da 4 6
Kénh ky thuat s6 t6i da (vOi 32 48

Dau vao kich hoat phu tror

<300 V gys (chi Kich hoat mép)

Bang thong (thdi gian tang da
tinh)

200 MHz, 350 MHz, 500 MHz, 1 GHz, 1.5 GHz

Do lgi DC chinh xac

50 Q: +1,0%, (£2,5% & cai d&t 1 mV/Div va 500 pV/Div), suy gidm & 0,100%/°C trén 30°C

1 Qva 250 kQ: £1,0% (£2,0% & cai dat 1 mV/Div va 500 uV/Div), suy gidm & 0,100%/°C trén 30°C

Do phan gidi ADC

12 bit

D6 phan gidi doc

8 bit & 6,25 GS/s

12 bit & 3,125 GS/s

13 bit & 1,25 GS/s (D6 phéan giai cao)

14 bit & 625 GS/s (DO phan giai cao)

15 bit & 250 GS/s (DO phan giai cao)

16 bit & <125 GS/s (D6 phan gidi cao)

Téc do 14y mau

6,25 GS/s trén tAt ca kénh analog / k§ thuat sb (d6 phan giai 160 ps)

D dai ban ghi (tiéu chuan)

31,25 Mpoint trén tAt ca kénh analog / k§ thuat s&

D6 dai ban ghi (tly chon)

62,5 Mpoint trén t&t ca kénh analog / k§ thuat s6

Téc do chup dang séng, dién
hinh

>500.000 wfms/s

May tao chire nang/tuy y (tuy
chon)

13 loai dang séng xac dinh trwdre véi dau vao dén 50 MHz

DVM

DVM 4 chiir s6 (mi&n phi v&i dang ky san pham)

Bo dém tan sb kich hoat

B& dém tan s6 8 chir s& (mién phi v&i ding ky sén pham)

Hé théng doc

Lwa chon bang théng

50 Q: 20 MHz, 250 MHz, va gié tri toan bang thong ctia kiéu may
1 MQ: 20 MHz, 250 MHz, 500 MHz

Ghép dién dau vao

DC, AC

Tré khang dau vao

50Q+1%
1MQ £ 1% v&i 13,0 pF £ 1,5 pF
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Pham vi dé nhay dau vao

1MQ 500 pV/div dén 10 V/div trong trinh tw 1-2-5
50 Q 500 pV/div dén 1 V/div trong trinh tw 1-2-5
500 pV/divia thu phong s6 x2 ctia 1 mV/div hodc thu phong s6 x4 ctia 2 mV/div, tlly vao cau hinh bang thong
thiét bi
Dién ap dau vao t6i da 50 Q: 5 Vgys, V&i dinh < +20 V (DF < 6,25%)

1 MQ: 300 Vrys

Giam & murc 20 dB/thap ky trong khodng 4,5 MHz va 45 MHz; giam 14 dB/thap ky gitra 45 MHz va 450 MHz.
Trén 450 MHz, 5,5 VRMS

Bit hiéu qua (ENOB), dién hinh

Ché do do phan giai cao,

dhu vao 50 0, 10 MHzvei | oand t1ong ENOB
90% toan man hinh 1,5 GHz 7,1
1GHz 76
500 MHz 79
350 MHz 82
250 MHz 82
20 MHz 89

Nhiéu ngau nhién, RMS, dién hinh

TAt ca cac kiéu may trip 1,5

GHz, Ché d6 dd phan giai Vidiv 1 GHz 500 MHz 350 MHz 250/200 MHz 20 MHz

cao (RMS), 50 Q, dién hinh |1 mV/div 280 uv 210wV 150 pv 125 pv 75 pv
2 mV/div 280 pv 210 v 150 uv 125 v 750V
5 mV/div 300 uv 230 WV 185 pv 135 pv 75 pv
10 mV/div 330 uv 260 UV 220 uv 160 pv 80 pv
20 mV/div 420 WV 350 pv 270 wv 230 wv 10 pv
50 mV/div 800 uv 780 uV 570 uv 460 pv 200 uv
100 mV/div 1,65 mV 1,29 mV 1,04 mV 1,04 mV 480 uv
1 Vidiv 13,0 mV 10,0 mV 8,95 mV 8,95 mV 3,78 mV

Tt ca cac kigu may, Ché gy 500 MHz 350 MHz 2501200 MHz 20 MHz

do do phan giai cao (RMS),

1 MQ, dién hinh 1 mV/div 200 uv 150 pv 120 pv 70 uv
2 mV/div 210 wv 150 uvV 120 v 70 wv
5 mV/div 220 wv 160 uV 130 uv 70 wv
10 mV/div 230 WV 170 pv 150 pv 750V
#table-continued
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Vidiv 500 MHz 350 MHz 250/200 MHz 20 MHz

20 mV/div 300 pv 230 uv 220 uv 100 pv

50 mV/div 550 pv 450 pv 450 wv 200 uv

100 mV/div 1,35 mV 1,00 mV 1,03 mV 480 uv

1 V/div 15,0 mV 11,5mV 11,5mV 5,80 mV
Pham vij dinh vi 15 phan chia

Do chinh xéac bu

+(0,010 X | d6 bu - vi tri | + can bang DC)
Can bang DC 14 0,2 div (0,4 div trong 500 pV/div)

Nhiéu xuyén am (cach ly kénh),

dién hinh

> 200:1 1&n dén bang thong dinh mtrc cho bat ky hai kénh ndo cé cai d&t Volts/div béing nhau

Hé théng doc - kénh ky thuat sé

$6 lwong kénh

8 dau vao k¥ thuat s (D7-D0) mbi TLP058 da cai (ddi ldy mot kénh analog)

Do phan giai theo chiéu doc

1 bit

Chiéu rgng xung nhé nhat c6
thé phat hién dworc, dién hinh

1ns

Ngwong Mot ngwdng mdi kénh k¥ thuat sb
Pham vi ngwéng 40V
Do phan giai ngwéng 10 mV

D4 chinh xac ngwéng

+[100 mV + 3% cUa cai d&t ngwéng sau hiéu chuén]

Do tré dau vao, dién hinh

100 mV & dau que do

Dai dong dau vao, dién hinh

30 Vi cho Fip < 200 MHz, 10 V,, cho Fiy > 200 MHz

Dién ap dau vao téi da tuyét  dinh +42V
déi, dién hinh
Dao dong dién ap toi thiéu, 400 mV dinh dén dinh

dién hinh
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Tré khang dau vao, dién hinh 100 kQ

Tai que do, dién hinh 2 pF

Hé ngang

Pham vi truc th&i gian 20 ps/div dén 1.000 s/div

Pham vi téc do lay mau 1,5625 S/s dén 6,25 GS/s (thdi gian thurc)

12,5 GS/s dén 500 GS/s (ndi suy)

Pham vi do dai ban ghi

Tiéu chuan 1 kpoint dén 31,25 Mpoint v&i s6 gia mau don
Khéng bat budc 62,5 Mpoint

D6 khéng dam bao vé khau do < 0,450 fs + (10-"" * Thevi lwong do)RMS, ddi véi cac phép do co thevi lwomng < 100 ms

D6 chinh xac truc thoigian 2 5 x 10 trong khoang thdi gian =1 ms bat ky

M6 ta Théng s6 ky thuat

Dung sai goc +5,0x107; khi hiéu chuén, méi truwdrng xung quanh 25°C, trong khodng thoi
gian =1 ms bat ky

D6 6n dinh nhiét do, +5,0 x107 ; dwoe thir nghiém & nhiét dé hoat dong

dién hinh

Lao hoa tinh thé +1,5x 10 ; thay dbi dung sai tn s& & 25°C trong khoang thdi gian 1 nam

D4 chinh xac ctia phép do thei
gian delta, danh nghia

+ (0.450 os + (1 x 1071 x tp)

e =10 x ([N [N P2 2
DTApp(typlcaI) =10 x ~/( SR1 ) + (SR2 + TBA x tp

2
+

0.450ps + 1 x 10711 x .

2+ TBA X t

N2 [N
sy a,| (o,

(gid st hinh dang canh la két qu cda phan (g b6 loc Gaussian)

Cépg thire tinh toan d6 chinh xac clia phép do thoi gian deIt‘a (D'J'A) cho cai dat thiét bi va tin hiéu dau vao
nhét dinh gia dinh ham lwong tin hiéu khong dang ké trén tn s6 Nyquist, trong do:

SR 1 = Téc dd xoay (Canh thtr 1) quanh diém thtr nhat trong phép do
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SR, = Téc dd xoay (Canh thtr 2) quanh diém thir 2 trong phép do
N = gi&i han nhiéu dwoc dam bao do nhiéu quy chiéu dau vao (Vrus)
TBA = dé chinh xac truc thoi gian hodc 16i tn sé tham chiéu

t, = thoi lwong clia phép do thoi gian delta (gidy)

Thoi Iwgng t6i da & toc do
l&y mau cao nhat

5 ms (tiéu chuan) hodc 10 ms (khdng bat budc)

Pham vi thi gian tré truc thoi
gian

-10 vach chia dén 5.000 giay

Pham vi chinh thang

-125 ns dén +125 ns v&i d6 phan gidi 40 ps (déi v&i ché do thu nhan Phat hién dinh va Puwdng bao). -125
ns dén +125 ns v&i d6 phan gidi 1 ps (d6i vdi tat ca cac ché dé thu nhan khac).

Do tré gitra céc kénh analog,
bang thong day du, dién hinh

<100 ps cho bét ky hai kénh nao c6 tré khang dau vao dworc dét thanh 50 Q, ghép ndi DC c6 Vén/div bang
nhau hodc trén 10 mV/div

Do tré gilra cac kénh

FlexChannel analog va ky thuat

s, dién hinh

3 ns khi str dung TLP058 va que do thu dong phu hop v&i bang thdng clia may hién séng, khdng ap dung
gi&i han bang thong

Do tré gilra hai kénh
FlexChannel ky thuat sé bat
ky, dién hinh

3 ns tir bit 0 clia mdt FlexChannel dén bit 0 cia bat ky FlexChannel nao khac

Do tré giira hai bit bat ky ctia
m@t FlexChannel ky thuat so,
dién hinh

160 ps

Hé théng kich hoat
Ché do kich hoat

Tw ddng, Binh thwong, va Bon

Khép ndi kich hoat

DC, Ttr chdi HF (suy giam > 50 kHz), Tt chdi LF (suy gidm < 50 kHz), ttr chdi nhidu (gidm dé nhay)

Pham vi gitr kich hoat 0 ns dén 20 giay

D4 nhay kich hoat loai mép, 5 = : R T

khémp DC, dién hinh Dwong d~an Pham vi ’ Théng so ky th'uat ’
PBuwdngdan (0,5 mV/divden 4,5 div ttr DC dén bang thong thiét bi
1MQ (tatca 0,99 mV/div:
kigu may) > 1 mV/div Gia tri Ién hon ctia 5 mV hodc 0,7 div
#table-continued
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Pwong dan  [Pham vi Thong s6 ky thuat

Buong dan Gié tri I6n hon ctia 5,6 mV hodc 0,7 div dbi v&i tan sb tr DC
50 MQ, tat ca dén 500 MHz hoac bang thdng clia thiet bi (tuy theo gia tri nao
ki€u may thap hon)

Gié tri Ion hon 7 mV hodc 0,8 div déi v tan sb trén 500 MHz
(néu co)

Do chap chon kich hoat, dién < 7 psgys cho ché dé mau va kich hoat loai mép
hinh

Pham vi can bang kich hoat Thong s6 k¥ thuat nay ap dung cho nguwéng logic va xung.

Nguén Pham vi
Kénh bat ky 15 divs ttr giCka man hinh
Kich hoat Aux In, dién |48V
hinh
Pudng C6 dinh & khodng 50% dién &p dudng
Loai kich hoat

Mép: Dwong, am, hodc déc trén kénh bat ky. Khép ndi bao gém DC, AC, khir nhiéu, khr HF va kher LF.

Chiéu roéng xung: Kich hoat trén chiéu réng xung dwong hodc 4m. Sw kién cé thé dinh chat theo thdi gian hoac logic

Hét thoi gian cho: Kich hoat trén sw kién duy tri cao, thAp, hodc mét trong hai, trong thoi gian cu thé. Sw kién c6 thé dinh chéat
theo logic

Runt: Kich hoat trén xung vwot mét ng’ch"fng nhung khdng vt ngudng ther hai trwde khi vrot nguéng dau tién
|an ntra. Sw kién co thé dinh chat theo thovi gian hoac logic

Cira so: Kich hoat sw kjén di vao, thoat ra, & bén trong hpéc & bén ngoai ctra sb dwoc xac dinh b&i hai ngwdng do
ngudi dung diéu chinh. Sw kién cé thé dinh chat theo théi gian hoac logic

Logic Kich hoat khi kiéu logic dung, sai, ho&c xuét hién trung ho'p v&i bién dong hd. Kiéu (AND, OR, NAND, NOR)

dworc xac dinh cho tat ca kénh dau vao dworc x4c dinh 1a cao, thap, hodc khéng quan tam. Kiéu logic ding co
thé dwore dinh chat theo thei gian

Thiét lap va Giir: Kich hoat trén vi pham clia ca thoi gian thiét 1ap va thoi gian gitr gitka dong ho va dir liéu ¢o trong moi kénh
dau vao
Thei gian tang/giam: Kich hoat trén té¢ d6 bién xung nhanh hon hodc cham hon gia tri xac dinh. Nghiéng cé thé dwong, 4m, hodc

mot trong hai. Sw kién c6 thé dinh chat theo logic
Video (tuy chon 4-VID): Kich hoat trén tAt ca dworng, 18, chén, hodc tAt ca trwdng cda tin hiéu video NTSC, PAL, va SECAM

Trinh ty~: Kich hoat sw kién B thoi gian X hodc N sw kién sau sw kién A véi sw kién dat lai & sw kién C. Nhin chung, sw
kién kich hoat A va B cd thé dwoc dat thanh bat ky loai kich hoat nao ngoai trir mot s6 ngoai Ié: tinh xac thure
logic khéng dworc hé tro, néu s kién A hodc sw kién B dwoc dat thanh Thiét lap & Gilr, thi sw kién con lai
phai dworc dat thanh Mép va Ethernet va USB tdc d6 cao (480 Mbps) khong dworc hd tror

Kich hoat trwc quan Dinh tinh cac trinh kich hoat tiéu chuén bang cach quét tAt ca c4c Ian thu thap dang séng va so sanh ching vé&i
c4c khu vire trén man hinh (hinh dang hinh hoc). C6 thé xéac dinh s6 lwong khu v khdng gidi han bang Vao,
Ra ho&c Khong quan tdm lam vong loai cho tirng khu vire. M6t bidu thire boolean c6 thé dworc xac dinh béng
cach st dung bat ky sw két hop nao clia cac viing kich hoat trwe quan dé xac dinh rd hon cac sw kién dwoc
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Bus song song:

I2C Bus (tuy chon 4-
SREMBD):

I3C Bus (tuy chon 4-SRI3C)

SPI Bus (tuy chon 4-
SREMBD):

RS-232/422/485/UART Bus
(tuy chon 4-SRCOMP):

CAN Bus (tuy chon 4-
SRAUTO):

CAN FD Bus (tuy chon 4-
SRAUTO):

LIN Bus (tuy chon 4-
SRAUTO):

FlexRay Bus (tuy chon 4-
SRAUTO):

SENT Bus (tuy chon 4-
SRAUTOSEN)

SPMI Bus (tuy chon 4-
SRPM):

USB 2.0 LS/FS/HS Bus (tuy
chon 4-SRUSB2):

Ethernet Bus (tuy chon 4-
SRENET):

Am thanh (128, LJ, RJ, TDM)
Bus (tuy chon 4-SRAUDIO):

MIL-STD-1553 Bus (tuy
chon 4-SRAERO):

ARINC 429 Bus (tuy chon
4-SRAERO):

Cworng do tan s6 vo tuyén
s0 v&i thovi gian va tan s
vo tuyén so véi thoi gian
(tuy chon 4-SV-RFVT):

Bang di¥ li&u may hién song tin hiéu hén hop

Ieu trr vao bd nhé thu nhan. Céc hinh dang bao gém hinh chir nhat, hinh tam gic, hinh thang, hinh luc giac va
do ngwoi dung xac dinh.

Kich hoat trén gié tri dCr liéu bus song song. Bus song song cd thé tlr 1 dén 48 bit (tr cac kénh ky thuét s6 va
analog) theo kich c&. HO tro’ co s nhi phan va thap luc phan

Kich hoat khi kh&i dong, Khdi dong 1ap lai, Dirng, Thiéu xéc nhan, g chi (7 hoac 10 bit), dir liéu, hoac Dia chi va
D{r liéu trén bus 12C dén 10 Mb/giay.

Kich hoat khi Bt dau, B&t dau I&p lai, Dirng, Dia chi, Dl liéu, 13C SDR Direct, 13C SDR Broadcast, Thiéu ACK,
L&i T-Bit, L6i dia chi quang ba, Tham gia nong, Khéi dong lai HDR, Thoat HDR trén I3C bus 1&n dén 10 Mb/s

Kich hoat khi chon 1& thudc, Théi gian nghi, hodc D liéu (1-16 tir) trén bus SPI dén 20 Mb/giay.
Kich hoat trén bit khéi déng, Két thic goi, DT liéu, va Lbi tinh ch8n 1& dén 15 Mbigiay.

Kich hoat khi bat déu khung, Loai khu,ng (DT liéu, Ttr xa, L(’)‘i, hoac Qua tai), Ma Qinh danh, D{r liéu, Ma dinh
dang va D@ liéu, Két thic khung, Thiéu xac nhan, va L&i nhdi bit trén bus CAN dén 1 Mb/gidy

Kich hoat khi bat dau khung, Loai khung (D& liéu, Tir xa, LGi, hodc Qué tai), M& dinh danh (Tiéu chuan hodc
Mé& rdng), Dt Iié~u (1,-8 byte), Ma dinh dang vg‘a D{ liéu, Két thic khung, LGi (Thiéu xac nhan, Loi nhdi bit, LOi
hinh dang FD, L6i bat ky) trén bus CAN FD dén 16 Mb/giay.

Kich hoat khi d&ng bd hoa, Ma dinh danh, DT liéu, M4 dinh danh va D liéu, Khung danh thire, Khung ngd, va
L& trén bus LIN dén 1 Mb/giay.

Kich hoat khi bat dau khung, bit chi bo (Binh thurong, téi trong, réng, dong b héa, khai dong), ID khung, s6
chu ky, trieding tiéu de (Bit chi bao, ma dinh danh, do dai tai trong, CRC tiéu de va so chu ky), ma dinh danh, dtr
li€u, ma dinh danh va D liéu, Két thic khung hinh va L&i trén bus FlexRay Ién t&i 10 Mb/giay

Kich hoat khi kh&i dong géi, Trang thai va Dir liéu kénh nhanh, ID théng bao va Dir liéu kénh cham, va Lbi
CRC.

Kich hoat diéu kién bat d4u trinh tw, D&t lai, Nga, Tat may, Danh thire, Xac thue, Doc chinh, Ghi chinh, Doc
dang ky, Ghi dang ky Doc dang ky m& rong, Ghj dang ky m& rdng, Boc dang ky mé réng, Ghi Ejéi dang ky m&
rong, Bo mo ta thiet bj chinh Doc, B& mo ta thiét bi Khoi phu Doc, Dang ky 0 Ghi, Chuyén quyén sé& hiru bus
va L&i chan1é

Kich hpat khi déng bd hoa, Dat lai, Tam dirng, Tiép tuc, Két thuc goi, Goi méa thong bao (dia chi), Goi div liéu,
Goi bat tay, Goi dac biét, Lbi trén bus USB 1én téi 480 Mb/s

Kich hoat khi b&t dAu khung, Dia chi MAC, Thé Q MAC, D6 dai/loai MAC, Dir liéu MAC, Tiéu dé IP, Tiéu dé
TCP, Dir liéu TCP/IPV4, Két thic géi va L&i FCS (CRC) trén bus 10BASE-T va 100BASE-TX

Kiph hoat khi Chgn ter, Déng bd hoa khung hodac Dir liéu. Toc db div liéu tdi da cho 12S/LJ/RJ 14 12.5 Mb/giay.
Toc do di liéu tdi da cho TDM la 25 Mb/giay

Kich hoat khi dong b héa, Lénh (Bit truyén/nhan, Chan I, Bia chi con / Ché d6, SO tir / Dém ché do, Bia chi
RT), Trang thai (Chén 1é, L6i‘th6ng bao, Thié‘t bi, Yéu cau dich vy, Lénh phat séng da nhan, Ban, Co hé thQng
con, Bus dong Chéap nhan diéu khién, C& dau cudi), DI liéu, Thoi gian (RT/IMG) va L6i (LGi chan 1€, L6i dong
bod hoa, L&i Manchester, D liéu khong lién k&) trén bus MIL-STD-1553

Kich hoat trén Bat dau ttr, Nhan, DI liéu, Nhdn va D liéu, Két thuc tlr va L&i (Bat ky 16i ndo, L6i chan 18, Lo
ttr, L&i khodng cach) trén bus ARINC 429 1én t&i 1 Mb/gidy

Kich hoat trén mép, chiéu réng xung va sw kién hét thei gian chey
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Hé théng thu thap

Mau L&y gia tri da 1ay mau

Phat hién dinh Thu lai chap chémn hep dén 640 ps & tat ca toc do quét

LAy trung binh T 2 dén 10.240 dang séng

LAy trung binh phan cirng Ché d6 thu thap dé thu thap sb lwong I6&n gia tri trung binh trong mot khodng thdvi gian ngén L4y trung binh

nhanh phan ctrng nhanh s& t6i wu hda dwdng dan thu thap, gidm I6i sai s bd Iwu tri va lam min cac diém khong
hoan h&o phi tuyén tinh & thang ghi nhd thong qua k thuat phdi mau bu tlly chon. Tinh nang nay c6 s&n
thdng qua céc Iénh giao dién Iap trinh.
T 2 dén 1.000.000 dang séng
Téc do trung binh tdi da = 32.000 dang séng/giay

Bwong bao Puwérng bao thi thiéu-toi da phan anh div liéu Phat hién dinh trén nhidu 1&n thu thap

Phan giai cao

Ap dung b6 loc Dap trng xung htru han (FIRR) doc déo cho tirng b do 1y mau duy tri bang thong cao
nhat c6 thé cho tdc do 1Ay maAu dé trong khi Qgén sai sO khi Iajly méu’vé loai bd nhiéu khdi bd khuéch dai
may hién séng va ADC trén bang thong c6 thé st dung cho tdc do lay mau da chon.

Ché do Phan giai cao ludn cung cap do phan giai theo chiéu doc it nhat 14 12 bit va mé rong do phan phai
theo chiéu doc t&i tdi da 16 bit & tbc dd 14y mau125 MS/s

FastAcq®

FastAcq t&i wu hoa thiét bi d& phan tich tin hiéu déng va thu thap lai cac sw kién khong thuong xuyén bang
cach thu thap >500.000 wfms/s (mdt kénh hoat ddng; >100K wims/s v&i tat ca cac kénh hoat dong).

Ché do lan

Cudn cc diém dang song tuan tu trén man hinh theo chuyén dong lén tir phai sang tréi, & toc do co s& 40
mili gidy/div tr& xudng, khi & ché do Kich hoat tw dong.

Ché do lich str

Tan dung do dai ban ghi ti da, cho phép ban ghi lai qhiéu lan thu thap kich hoat, dirng lai khi ban thay noi
dung nao d6 dang quan tdm va xem xét nhanh chc')ng’tét ca thu thap kich hoat dworc Iwu trir.SO lwgng thu
thap dworc Iwu tri trong lich st 1a (D6 dai ban ghi toi da) / (Cai dat do dai ban ghi hién tai).

FastFrame™ B& nh¢ thu thap dwore chia thanh vung.
Téc dd kich hoat t6i da >5.000.000 dang séng mdi giay
Kich thwére khung t6i thiéu = 50 diém
86 lwong khung tbi da: Dbi véi kich thwdre khung = 1.000 diém, s6 lwong khung téi da = d6 dai ban ghi /
kich thwére khung.
Péi v&i khung 50 diém, s6 lwong khung ti da = 1.500.000
Phép do dang séng

Loai con tré

Dang séng, V Bar, H Bar, V&H Bar, va Cuc (chi d6 thi XY/XYZ)
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AC, Che do thu nhan trung
binh
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Loai phép do Do chinh xéc DC (theo von)

+((D6 chinh xac D& o DC) * |s6 doc - (A6 bu - vi
tri)] + Do chinh xac bui + 0,1 * cai dat V/div)

+(Dd chinh xac Do lgi DC * |sb doc| + 0,05 div)

Trung binh = 16 dang song

Vén delta gitva b4t ky hai diém trung binh cGia = 16
dang séng thu dwgrc bang cung thiét Iap may hién

song va diéu kién xung quanh

Phép do tw dong

36, s6 lwong khong gici han c6 thé hién thi dwdi dang huy hiéu phép do riéng 1& hodc chung trong bang
két qua do

Phép do d6 I&n

Do |6, T6i da, Toi thiéu, inh dén dinh, Qua tai dwong, Qua tai am, Trung binh, RMS, AC RMS, Trén cling,
Co s®, va Khu vire

Phép do dinh th&i gian

Thoi ky, Tan sb, Khoang don vi, Téc d6 dir liéu, Chidu rong xung dwong, Chiéu réng xung am, Lé&ch, Tri
hoan, Thovi gian tang, Thovi gian gidm, Pha, Téc d6 quét tang, Téc do quét gidm, Chiéu rdng dot, Chu trinh
hoat déng dwong, Chu trinh hoat déng 4m, Thdi gian ngoai mirc, Thovi gian thiét 1ap, Thoi gian gidk, Thoi
lwong va thoi ky, Thdi gian cao, va Thai gian thap, Thdi gian dén téi da, va Thoi gian dén toi thidu

Théng ké phép do

Trung binh, D6 l&ch tiéu chuan, Téi da, Téi thiéu, va Tap hop. Théng ké co sén trén ca thu thap hién tai va
tAt ca thu thap

Mdrc tham chiéu

Mcrc tham chiéu do ngudi diing xéc dinh cho phép do tw ddng c6 thé duorc xéc dinh & dang phan tram
hoac don vi.ICé thé dat mirc tham chiéu thanh toan cuc cho tat ca phép do, méi kénh ngudn hodc tin hiéu,
hodc duy nhat cho ttrng phép do

Chon xung

Man hinh, Con tré, Logic, Tim kiém, ho&c Théi gian. Xac dinh khu vire thu nhan sé thue hién phép do. Co
thé d&t chon xung thanh toan cuc (&nh hwdng tat ca phép do dworc dat thanh toan cuc) hodc cuc bo (tat ca
phép do cd cai dat chon xung thdi gian duy nhat; chi mét xung cuc bd cé s&n cho thao tac Man hinh, Con trd,
Logic, va Tim kiém).

Biéu do phép do

Biéu dd tan s, Xu hwéng thei gian, va Phd

Gi®i han phép do

Dat/khong dat kiém tra cho gi&i han do nguei diing xac dinh trén gia tri phép do. Hanh déng trén sw kién
cho IGi gia tri phép do bao gdm Lwu anh chup man hinh, Lwu dang séng, Yéu cau hé théng (SRQ) va Dirng
thu nhan

Phan tich dién ba pha (tlly chon 4-3PHASE) b6 sung nhibng muc sau:

Phép do

Biéu do phép do

Phan tich d&u vao (Chat lwong dién, Séng hai, Dién ap dau vao, Dong dién dau vao, Cong suét dau vao)
Phan tich gon song (Gon séng dwdng, Gon song chuyén mach)

Phan tich d4u ra (Biéu d6 pha)

Biéu dd cot song hai, Biéu dd pha
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Phan tich cong suat (tlly chon 4-PWR-BAS) va phan tich cong suat nang cao (tuy chon 4-PWR) bd sung nhirng muc sau:

Phép do

Biéu do phép do
Gici han phép do

Phan tich d&u vao (Tan s6, Vrys, lrws, Hé s6 dinh dién 4p va dong dién, Cong suét thwe, Cong suét biéu kién,
Cong suét phan khang, Hé sb cong suat, Géc pha, Séng hai, Dong khéi dong, Bién dung dau vao)

Phan tich bién do (Bién do chu ky, Binh chu ky, Co’ s& chu ky, Téi da chu ky, Téi thiéu chu ky, Tty dinh dén dinh
cla chu ky)

Phan tich thoi gian (Chu ky, Tan sd, Chu ky cong tac am, Chu ky cong tac dwong, Do rdng xung am, Do rong
xung dwong)

Phan tich chuy&n mach (Tén hao chuyén mach, dv/dt, di.dt, Khu viee hoat déng an toan, Rpson)

Phan tich dau ra (Gon song dwdng, Gon song chuyén mach, Hiéu suat, Thoi gian bat, Thoi gian tat)

Phan tich tir tinh (D& tw c&m, | so v&i Intg (V), MAt tir tinh, Thudc tinh tlr tinh)- v&i chi tiy chon 4-PWR

Phan tich dap (ng tan s6 (Biéu dd bode dap trng vong diéu khién, Ty 1& tir chdi ngudn dién, Tré khang) - véi
chi tuy chon 4-PWR

Biéu dd cot song hai, Biéu dd quy dao suy hao chuyén mach, va Khu vire hoat déng an toan

Qat/khéng dat kiém tra gho gi&i han do ngudi dung xac dinh trén gia tri thp do. Héph déng trén sw kién cho
16i gia tri phép do bao gom Lwu &nh chup man hinh, Lwu dang song, Yéu cau hé thong (SRQ) va Dirng thu
nhan

Toan hoc dang séng
$6 lworng dang séng toan hoc

Khong gi&i han

S6 hoc

Cong, trtr, nhan, va chia dang séng va vo hwéng

Biéu thirc dai s

Xac dinh cac biéu thire dai s mé rong bao gdm dang séng, vo hwéng, cac bién do ngwdi dung diéu chinh
va két qua do tham sb. Thuc hién phép toan trén phép toan st dung phwong trinh phire tap. Vi du (Tich
phan (CH1 - Trung binh(CH1)) X 1.414 X VAR1)

Ham toan hoc

Hoan vi, Tich phan, Vi phan, Can bac hai, Ham mi, Log 10, Log e, Abs, Tran, San, Téi thiéu, Téi da, Do,
Radian, Sin, Cos, Tan, ASin, ACos va ATan

Twong quan

Két qua so sanh Boolean >, <, 2, <, =, va #

Logic

AND, OR, NAND, NOR, XOR, va EQV

Chtrc néng loc (tiéu chuan)

Tai bd loc do ngudi dung xac dinh. Nguwéi diing xac dinh mot tap tin chira cac hé sé ctia bo loc.

Chirc nang FFT

P& I&n va Pha phé, va Phd thue va do

Dorn vidoc FFT

D6 I6&n: Tuyén tinh va Log (dBm)

Pha: Do, Radian, va Tré& nhém
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Ham ctra sé FFT

Hanning, Hinh chir nhat, Hamming, Blackman-Harris, Flattop2, Gaussian, Kaiser-Bessel, va TekExp

Spectrum View

Tan sé trung tam

Gi6i han b&i bang thong analog thiét bi

Nhip

18,6 Hz dén 312.5 MHz
18,6 Hz dén 500 MHz (v&i tly chon 4 -SV-BW-1)
Diéu chinh th trong trinh tw 1-2-5

Phép do tan sé vo tuyén

Cac phép do Cong suét kénh (CHP), Ty 1& cong suat kénh lan can (ACPR) va Bang théng chiém dung (OBW)
trén man hinh va dir liéu theo ddi Spectrum View

DAu vét tan so vo tuyén so voi
thoi gian

D6 |6 so v&i thdvi gian, Tan sb so véi théi gian, Pha so véi thdvi gian (tlly chon 4-SV-RFVT):

Kich hoat tn s6 vo tuyén so
v&i thoi gian

Kich hoat mép, chiéu réng xung va thdi gian ché trén Cwérng d6 RF so véi thdi gian va Tan sb RF so voi
th&i gian (v&i tuy chon 4-SV-RFVT)

Spectrogram

Hién thj Tan sé RF s0 v&i Tho'i gian so voi Bién d0 voi tan sb trén truc x, thdvi gian trén truc y va mée cong
suat dwoc biéu thi bang cac bién thé vé mau sac (v&i tuy chon 4-SV-RFVT)

Bing thong do phan giai (RBW)

18,6 pHz dén 15,625 MHz
18,6 pHz dén 25 MHz (v&i tly chon 4-SV-BW-1)

Chup IQ

D liéu dwoc lwu trir dwdi dang mAu cling pha va cau phuwong (1&Q) va déng bd héa chinh xac duoc duy
tri gitra d li@u mién thovi gian va div liéu 18Q.

Khi d4u vét tan sb v tuyén so v&i thdvi gian dwore kich hoat (v&i tiy chon 4-SV-RFVT), div liéu I1Q c6 thé
dworc ghi lai va xuat thanh t&p dé phan tich nang cao hon trong cac trng dung clia bén thar 3.

Thevi gian thu nhan tbi da thay d6i theo nhip va tc do mau. O tbc d6 6,25 GS/s va nhip 500 MHz, thoi gian
thu t4i da 13 0,021 giay. Ddi v&i nhip 312,5 MHz, theii gian thu téi da 14 0,043 giay. D&i v&i nhip 40 MHz, thoi
gian thu tbi da 14 0,172 giay. DI v&i nhip 1 MHz, thoi gian thu t6i da la 10,995 giay.

Hé sé va loai ctra s6

Loai clra s6 Hé s6
Blackman-Harris 1,90
Flat-Top 2 3,77
Hamming 1,30
Hanning 1,44
Kaiser-Bessel 2,23
Hinh chi¥ nhat 0,89
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Spectrum View

Hé sb ctra s6 FFT / RBW

Mdrc tham chiéu

Mcrc tham chiéu dworc tu dong dat theo cai dat Volts/div clia kénh analog
Pham vi cai d&t: -42 dBm dén +44 dBm

Vi tri doc -100 divs dén +100 divs

Ponvidoc dBm, dBuW, dBmV, dBuV, dBmA, dBuA

Thang do ngang Tuyén tinh, Log

Phan tich phé da kénh M&i dau vao FlexChannel c6 thé dworc dinh cAu hinh véi Ché do xem quang phd, RF so véi dau vét thoi
gian (v&i RFVT tuy chon) va Spectrogram (v&i tiy chon RFVT).
Nhiéu phép do RF c6 thé dworc thue hién ddng thdvi trén cac kénh.
Cai dat Thoi gian phd va Tan sb trung tam cé thé dworc mé khoa va di chuyén doc 1ap véi nhau trén cac
kénh. T4t ca cac kénh Spectrum View phai chia sé cling Khodng cach, Bang thong dé phan gidi va Loai clra
s0.

Tim kiém

S6 lan tim kiém

Khéng gi&i han

Loai tim kiém Tim kiém qua cac h6 so’ dai dé tim thay ca tiéu chi do ngudi diing xac dinh bao gom bién, chiéu rong xung,
hét thoi gian chd, xung runt, vi pham ctra s6, kiéu logic, vi pham thiét ap va gicr, thoi gian tang/giam, va sy
kién giao thtrc bus. C6 thé xem két qua tim kiém trong Dang xem dang song hodc trong Bang két qua.

Lwu

Lwu Lwu tap tin trire tiép vao may hién séng, dén & mang tlr xa, hodc dén khong gian lam viéc cdng tac

TekDrive.

Loai dang séng

Dir liéu dang séng Tektronix (.wfm), Gié tri phan tach bang dau phay (.csv), MATLAB (.mat)

Chon cdng dang séng

Con trd, Man hinh, LAy mAu lai (Iwu méi n 1an mau)

Loai chup man hinh

Portable Network Graphic (*.png)

Loai thiét lap Tektronix Setup (.set)
Loai béo cédo Adobe Portable Documents (.pdf), Single File web Pages (.mht)
Loai phién Thiét Iap phién Tektronix (.tss)
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13,3 inch (388 mm) LCD lién két quang

Do phan giai man hinh

1920 pixel ngang x 1,080 pixel doc

Ché do hién thi Chdng 1&n nhau: hién thi may hién séng truyén théng noi cac dau vét chdng Ién nhau
Xép chdng: ché do hiénNthi trong d6 méi dang séng dworc dat trong lat riéng va cé thé tan dung toan bd
pt)am v‘i ADC trong khi van tach biét triec quan véi c?c daqg s6ng khac. Nhém cac kénh ciing ¢é thé duorc
xép chéng trong mdt 14t dé don gian hda so sanh bang mat céc tin hiéu.

Thu phéng Thu phéng ngang va doc dworc hé tror & tAt ca dang séng va dang xem dd thi.

Noi suy Sin(x)/x va Tuyén tinh

Kiéu dang séng

Veector, chdm, d6 Iwu séng thay doi, va do wu sang vé cuc

0 lwei O Iwdi di chuyén va ¢b dinh, c6 thé chon gitra lwdi, thdi gian, toan bd, va khong co gi
Bang mau Binh thuéng va d&o mau dé chup man hinh

Ngudi dung c6 thé chon mau dang séng riéng 1&
Dinh dang YT, XY, va XYZ

Giao dién ngwei dung ngén
ngilr dia phworng

Tiéng Anh, tiéng Nhat, tiéng Trung Gian thé, tiéng Trung Phén thé, tiéng Phap, tiéng Dirc, tiéng Y, tiéng Tay
Ban Nha, tiéng Bd Dao Nha, tiéng Nga, tiéng Han

Tro’ gitip ngdn ngir dia
phwong

Tiéng Anh, tiéng Nhat, tiéng Trung Gian thé

May tao churc nang tuy y (tuy chon)

Loai chirc nang

Tuy y, sin, vudng, xung, d6 déc, tam giac, mirc DC, Gaussian, Lorentz, tang/ gidm s& m, sin(x)/x, nhiéu
ngau nhién, ham Havx va Tim

Dang so6ng sin

Pham vi tan sé

0,1 Hz dén 50 MHz

D6 phan giai cai dattansé 0,1Hz

D6 chinh xac tan s

Pham vi bién do

130 ppm (tan s6 < 10 kHz), 50 ppm (tan sb > 10 kHz)
Chtrc ndng nay chi danh cho dang séng sin, d6 déc, vudng va xung.
20 mVp, dén 5V, vao Hi-Z; 10 mVy, dén 2,5 Vp, vao 50 Q
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Do phang bién do, dién  +1,0dB tai 1 kHz

hinh +1,5 dB tai 1 kHz cho bién do < 20 mVj,,

Téng dd méo hai, dién hinh 1,5% cho bién do = 200 mV,, vao téi 50 Q
3,5% cho bién d = 50 mV VA <200 mV,,, véo tai 50 Q
Chtrc nang nay chi danh cho séng sin.

Dai dong khéng chiva hai, 35dB (Vy, 20,2 V), ti 50 Q
dién hinh

Dang séng vudng va xung
Pham vi tan sé 0,1 Hz dén 25 MHz
D6 phan giai cai dattansd 0,1Hz

D6 chinh xac tan s 130 ppm (tan sb < 10 kHz), 50 ppm (t&n s6 > 10 kHz)
Pham vi bién dé 20 mVy, dén 5V, vao Hi-Z; 10 mVy, dén 2,5V, vao 50 Q
Pham vi chu ky xung Xung t6i thiéu 10% - 90% hoac 10 ns, tly theo gia tri ndo I&n hon

Thoi gian xung 6 thiéu ap dung cho ca thoi gian bat va tat, do do, chu ky xung t6i da s& giam & tan s6 cao
hon dé duy tri thoi gian tét 10 ns

Do phan giai chu ky xung  0,1%
Chiéu réng xung téi thiéu, 10 ns. Day la thdii gian téi thidu cho theri lwong bat hodc tét.

t6i thiéu

Thei gian ting/giam, dién 6 ns, 10% - 90%

hinh

D6 phan giai chiéuréng 100 ps

Xung

Quia tai, dién hinh < 6% danh cho bwdrc tin hiéu I&n hon 100 mV,

Biéu nay ap dung cho qua tai ctia qua trinh chuyén tiép theo chiéu dwong (qua tai +) va clia qua trinh chuyén
tiép theo chieéu am (qua tai -)

B4t d6i xtpng, dién hinh  +1% 5 ns, tai chu ky xung 50%

Do chap chorn, dién hinh <60 ps TIEgys, bién dé = 100 mVy,, chu ky xung 40%-60%

Dang séng do déc va tam giac

Pham vi tan s6 0,1 Hz dén 500 kHz

Do phan giai cai dattansé 0,1 Hz

D6 chinh xac tan sé 130 ppm (tan sb < 10 kHz), 50 ppm (tan s6 > 10 kHz)
Pham vi bién do 20 mVp, dén5 Vpp vao Hi-Z; 10 mV, dén 2,5 Vpp vao 50 Q
Dai xtrng bién thién 0% - 100%

D phan giai doi xieng 0,1%

Pham vi mirc DC +2,5V vao Hi-Z
1,25V vao 50 Q
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Pham vi bién dé nhiéungdu 20 mV,, dén 5V, vao Hi-Z

nhién ‘ .
10 mV, dén 2,5 Vi, vao 50 Q
Sin(x)/x
Tan s6 t6i da 2 MHz

Xung Gaussian, Him havx va xung Lorentz

Tan s6 t6i da 5 MHz

Xung Lorentz
Pham vi tan s 0,1 Hz dén 5 MHz
Pham vi bién do 20 mV,, dén 2,4V, vao Hi-Z
10 mVp, dén 1,2 Vy, va0 50 Q

Tim
Pham vi tan sé 0,1 Hz dén 500 kHz
Pham vi bién do 20 mVp, dén 5 Vpp vao Hi-Z
10 mVp, dén2.5 Vpp va0 50 Q
Tuyy
Do rong bo nhe& 1dén 128k
Pham vi bién do 20 mVp, dén 5 Vpp vao Hi-Z
10 MV, dén 2.5 Vy, va0 50 Q
Hé sé lap 0,1 Hz dén 25 MHz
Téc do 1ay mau 250 MS/s

D chinh xac bién dé tin hiéu [ (1,5% cla cai d&t bién do dinh dén dinh) + (1,5% cha cai dat bu DC tuyét dbi) + 1 mV ] (tan sb = 1 kHz)

P phan giai bién d tin higu 1 mV (Hi-2)
500 pV (50 Q)

D9 chinh xac tan s6 sinvadd 1,3 x 10 (tn s6 <10 kHz)
doc 5,0 X 10°5 (tAn s6 >10 kHz)

Pham vi bu DC +2,5 V vao Hi-Z
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+1,25V vao 50 Q

Do phan giai bu DC

1mV (Hi-2)
500 uV (50 Q)

Do chinh xac bu DC

+[(1,5% cai d&t dien ap b tuyét d6i) + 1 mV]

Thém 3 mV chia dd khong dn dinh méi 10 °C thay ddi tr 25 °C & méi trwérng xung quanh

Vén ké ky thuat sé (DVM)
Loai phép do

DC, ACRMS+DC’ ACRMS

Do phan giai dién ap

4 chiv sb

DO chinh xac dién ap
DC:

AC:

+((1,5% * |56 doc - do bu - vi tri]) + (0,5% * |(d6 bu - vi tri)]) + (0,1 * Volts/div))

Suy gidm & 0,100%/°C chia |s6 doc - dd bu - vi tri trén 30°C

Phan vung + 5 tin hiéu ttr giCka man hinh

+ 3% (40 Hz dén 1 kHz) khdng co ndi dung song hai ngoai pham vi 40 Hz dén 1 kHz
AC, dién hinh: £ 2% (20 Hz dén 10 kHz)

Péi v&i cac phép do AC, cai dat doc clia kénh dau vao phai cho phép tin hiéu dau vao Vpp bao pha tir 4 dén 10
phan viing va phai hién thj day da trén man hinh

B6 dém tan so kich hoat
Do phan giai

8 chiv s6

Do chinh xac

+(1 56 dém + do chinh xac co’ s& thdi gian * tAn s6 dau vao)

Tin hiéu phai nhd hon 8 mV,,, hodc 2 div, bat ké gia tri nao I6n hon.

Tan sb dau vao toi da

10 Hz dén bang thong t6i da ctia kénh analog.
Tin hiéu phai nhd hon 8 mV, hodc 3 div, bat ké gia tri nao Ion hon.

Hé théng xtr ly
B& xt¥ Iy chinh

Intel x6413E & 1,5 GHz (HFM) / 3,0 GHz (Turbo). Elkhart Lake 4-Core.

Hé diéu hanh

Linux dong

B6 Iwu triv trong

64 GB eMMC

Website 44



Bang di¥ li&u may hién song tin hiéu hén hop

Céng dau vao-daura
Céng video HDMI

Dau ndi HDMI 29 chAu
DG phan giai dworc hd tro: 1920 x 1080 @ 60Hz (chi). Man hinh phai dworc gén trwdc khi bat ngudn thiét bi

Tin hiéu bo bu que do, dién hinh

Két noi:
Do Ion:
Tan so:
Tré khang nguén:

Cac dau ndi dwoc dat & trwdre phia dwdi cla thiét b
0dén25V

1 kHz

1kQ

Dau vao tham chiéu bén ngoai

Hé théng co’ s& thovi gian cd thé khoa pha véi tin hiéu tham chiéu 10 MHz bén ngoai (+4 ppm).

Giao dién USB (Host, Céng
thiét bi)

Cbng USB Host & mét truére: Ba cdng USB 2.0 téc dd cao
Céng USB Host & mét sau: Hai céng USB 3.0 SuperSpeed
Cdng thiét bi USB & mat sau: Mot cong USB 2.0 Téc dd cao

Giao dién Ethernet

10/100/1000 Mb/s

Pau ra phu tror

Bau ndi BNC & phia sau. Dau ra co thé dworc cau hinh dé cung cap xung dwong hogc am khi kich hoat
may hién séng, hét gi& tham chiéu dao ddng bén trong hoac xung dong bd AFG

DPac tinh Gi&i han
Vout (HI) > 2,5V mach hé; = 1,0 V vao tai 50 Q dén mét dat.
Vout (LO) <0,7 vao tai < 4 mA; 0,25 V vao tai 50 Q dén mét dat

Khéa kiéu Kensington

Khe bao mat bang sau két néi v&i khda kiéu Kensington tiéu chuan

LXI

Loai: LXI Core 2016
Phién ban: 1.5

Nguén cdng suét
Cong suat
Cong suat tiéu thu
Dién ap nguon dién

400 Oat t6i da
100 - 240 V £10% & 50 Hz dén 60 Hz

Dac diém vat ly
Kich thwére

Cao: 11,299 in (286,99 mm), gap chan, tay cam ra sau

Website 45



Bang di¥ li&u may hién song tin hiéu hén hop

Cao: 13,8 in (351 mm) gap chan, tay cam ra sau
Rong: 15,9 in (405 mm) t& cum tay cAm dén cum tay cam
Sau: 6,1 in (155 mm) tlr got dén phia trwde nim, tay cdm hwéng 1én

Sau: 10,4 in (265 mm), gap chan, tay cam ra sau

Trong lwong MSO044B: < 16 Ibs (7,3 kg)
MSO46B: < 16,55 Ibs (7.5 kg)
Lam mat Yéu cAu vé khoang tréng dé lam mat thich hop 14 2,0 in (50,8 mm) & phia bén phai ca thiét bi (khi nhin ti

phia trwérc) va & phia sau thiét bi

C4u hinh gan ta rack

7U (v&i BO gan ta rack RM4 tuy chon)

Théng s6 ky thuat méi truong

Nhiét do
Van hanh

Khéng van hanh

+0°C dén +50°C (32°F dén 122°F)
-20°C dén +60°C (-4°F dén 140°F)

Do am
Van hanh D6 &m twong dbi 5% dén 90% (%RH) & nhiét do 1én téi +40 °C
5% dén 50% RH trén +40°C I&n t&i +50°C, khéng ngung tu, va dworc gidi han béi nhiét do bau wét tdi da la
+39°C
Khéng van hanh D6 &m twong dbi 5% dén 90% (%RH) & nhiét do 1én téi +40°C
5% dén 50% RH trén +40°C I&n t&i +50°C, khéng ngung tu, va dworc gidi han béi nhiét do bau wét tdi da la
+39°C
Do cao
Van hanh Lén t&i 3.000 mét (9.843 feet)

Khéng van hanh

Lén t&i 12.000 mét (39.370 feet)

Rung déng ngau nhién

Van hanh

0,31 GRMS, 5-500 Hz, 10 phut méi truc, 3 truc (tdng cong 30 phut)

EMC, Méi trurdng va An toan

Chirng nhén an toan

Quy dinh

Buwoc US NRTL liét ké - UL61010-1 va UL61010-2-030

Chtrng nhan clia Canada - CAN/CSA-C22.2 s6 61010.1 va CAN/CSA-C22.2 56 61010.2.030
Tuan tha EU - Chi thj vé dién ap thap 2014-35-EU va EN61010-1.

Tuén tha quéc té - IEC 61010-1 va IEC61010-2-030

Pworc danh d4u CE cho Lién minh Chau Au va dwoc CSA phé duyét cho Hoa Ky va Canada

Website 46



Bang dir liéu may hién séng tin hiéu hdn hop

Tuan tht RoHS
Thong s6 ky thuat dién Do lwdng CAT 11 (300V)
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Phan mém

Trinh diéu khién IVI

TekDrive

Giao dién web LXI

Vi du lap trinh

Bang di¥ li&u may hién song tin hiéu hén hop

Cung cAp mot giao dién 1ap trinh dung cu tiéu chuén cho cac trng dung phé bién nhw LabVIEW, LabWindows/
CVI, Microsoft .NET, va MATLAB. Twong thich v&i Python, C/C++/C# va nhiéu ngdn ngir [ap trinh khac qua
VISA.

Tai lén, lwu trir, s&p xép, tim kiém, tai xudng, va chia sé loai tap tin ttr bat ky thiét bi nao dworc két nbi.
TekDrive vén duwoc tich hop vao thiét bi dé chia sé lién mach va goi lai tap tin - khdng can USB. Phan tich va
kham pha tap tin chuan nhw .wfm, .isf, .tss, and .csv, truc tiép trong trinh duyét Truy cap www.tek.com/software/
tekdrive dé tim hiéu thém.

Két ndi véi may hién séng théng qua trinh duyét web tiéu chuén bang cach chi can nhap dia chi IP ho&c tén
mang clia may hién song vao thanh dia chi ctia trinh duyét. Giao dién web cho phép xem trang thai va ciu hinh
thiét bi, trang thai va sra ddi cai d&t mang cting nhw diéu khién thiét bi théng qua nguéi néilnguwei nghe SCPI.
Lap trinh v&i nén tang 4/5/6 Series chua tivng d& dang hon thé. Vi hwéng dan 1ap trinh va trang web

GitHub, ban ¢6 nhiéu Iénh va vi du d& gip ban bét diu tw déng hoa tir xa dung cu clia ban. Xem HTTPS://
GITHUB.COM/TEKTRONIX/PROGRAMMATIC-CONTROL-EXAMPLES.
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Thong tin dat hang

SC dung cac bwée sau dé chon dung cu thich hop va tlly chon cho nhu ciu do cdia ban.

Bworc 1

Chon mot kiéu may Bt d&u bang cach chon mot kiéu may dwa trén s6 lwong dau vao FlexChannel ban can. M6i dau vao
FlexChannel hé tror 1 tin hiéu dAu vao analog hodc 8 tin hiéu dau vao k¥ thuat s, co thé hoan déi cho nhau.
Kiéu may $6 lwong FlexChannel
MS044B 4
MSO46B 6

Méi kiéu may bao gém
Mot dau do analog thu Que do TPP0250 250 MHz v&i kiéu méy bang théng 200 MHz
ddng trén moi kénh: Que do TPP0500B 500 MHz vé&i kiéu may bang théng 350 MHz va 500 MHz
Que do TPP1000 1 GHz vé&i kiéu may 1 GHz va 1,5 GHz
Hwéng dan an toan va 1&p dat
Tro gilp dwoc nhing
Déy dién
Chtrng chi hiéu chuén ghi lai kha nang truy xuét nguén gbc cho (céc) Vién do ludng qudc gia va dang ky hé thdng chét lwong 1ISO9001/
1ISO17025
B&o hanh mot nam cho tAt ca cac bd phan va chi phi nhan céng trén dung cu.
B&o hanh mot ndm cho t4t ca cac bd phan va nhan cbng trén que do di cung

Bwérc 2
Chon mét bang théng Céu hinh may hién song bang cach chon bang thong kénh analog ban can. Ban ¢o thé nang cap sau khi
mua tuy chon nang cap.
Tuy chon bang |Bang théng
thong
4-BW-200 200 MHz
4-BW-350 350 MHz
4-BW-500 500 MHz
4-BW-1000 1 GHz
4-BW-1500 1.5GHz
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Bwoée 3

Thém mét tly chon goi

M&i g6i dwore mua cé hai tuy
chon th&i gian

Bang di¥ li&u may hién song tin hiéu hén hop

Ba loai goi tly chon dworc cung cép (Starter, Pro, Ultimate), cung cép nhiéu tliy chon tiy thudc vao ngan
sach va nhu cau trng dung clia ban. D& biét thong tin chi tiét vé& ndi dung hién tai clia tieng géi, vui 16ng truy
cap trang web ctia chiing t6i va xem tai liéu gi&i thiéu géi phan mém tai www.tek.com/document/brochure/
software-bundles-for-the-4-5-and-6-series-mso-oscilloscopes.

1.

3.

Goi Starter cung cp giai ma bus ndi tiép, phan tich giao thirc va cac tlly chon nang cao phan cing phd

bién nhat dworc géi clng nhau.

Céc goi Pro danh riéng cho (rng dung (Kich hoat va gidi ma ndi tiép, Tinh toan ven ngudn, Tinh toan ven
tin hiéu, O t6, Hang khdng v tru ctia Chinh phui quan sir) va bao gom tat ca cac tuy chon ttr goi Starter.

Goi Ultimate bao gém t4t ca céc tliy chon tir géi Starter ngoai tAt ca céc tlly chon tir tAt ca cac goi Pro.

Giay phép 1 nam | Giay phép vinh Mé ta goi

vien

4-STARTER-1Y 4-STARTER-PER  |Bao gom phan tich kich hoat ndi tiép I12C, SPI, RS-232/422/

UART, AFG (May tao tuy y/chtrc nang)

4-PRO-SERIAL-1Y  [4-PRO-SERIAL- Bao gébm 4-STARTER cung v&i do dai ban ghi 62,5 GS/s va

PER chon bd sung tliy chon phan tich ndi tiép

4-PRO-POWER-1Y |4-PRO-POWER- Bao gom 4-STARTER cling v&i do dai ban ghi 62,5 GS/s va

PER chon tlly chon phan tich cong suét

4-PRO-AUTO-1Y  |4-PRO-AUTO-PER |Bao gém 4-STARTER cung v&i d6 dai ban ghi 62,5 MS/ch va

chon tuy chon phan tich 6 t&

4-PRO-MILGOV-1Y |4-PRO-MILGOV- Bao gom 4-STARTER cling v&i dd dai ban ghi 62,5 GS/s va

PER chon b sung tliy chon phan tich ndi tiép

4-ULTIMATE-1Y 4-ULTIMATE-PER  |Bao gbm 4-STARTER, tét c& tuy chon géi 4-PRO cung v&i do

dai ban ghi 62,5 MS/ch va d&u vét Tan sb vo tuyén so v&i Thoi
gian, kich hoat, Spectrogram, va chup IQ, bang théng chup
Spectrum View mé rdng, va tuy chon kich hoat video

Pang ky 1 ndm bao gém tAt ca cac tinh ning va nang cAp mién phi cho goi da mua trong mdt ndm; sau
th&i gian d6 cac tinh nang sé bi vo hiéu hoa. Co thé mua thém dang ky 1 nam cho goi da chon.

Ding ky vinh vién sé kich hoat vinh vién tAt ca tinh nang cho géi da mua. Dang ky vinh vién bao gom 1
nam nang cap mién phi cho b tinh nang ctia géi. Sau mot ndm, bd tinh nang s& bi nguwng & nhikng tinh
nang da bat trong ban cap nhat cudi cling.

Céc goi vinh vién co thé tiép tuc nhan dworc cac ban nang cap sau thoi gian kich hoat 1 ndm khi mua
gidy phép bao tri. Thong tin giay phép bao tri cé thé dworc tim thay trong bang giay phép bao tri bén
dwdi va phai dwgre mua cho goi Starter, Pro hoac Ultimate hién co.

Giay phép bao tri Mo ta

4-STARTER-MNT-1Y Bao gbém cap nhat Goi Starter vinh vién trong 1 nam
4-PRO-MNT-1Y Bao gobm cap nhat Géi Pro vinh vién trong 1 ndm
4-ULTIMATE-MNT-1Y Bao gdm cap nhat Goi Ultimate vinh vién trong 1 nam

Bwéc 4

Thém tinh nang thiét bi

C6 thé dat hang chire nang dung cu cling v&i dung cu hodc sau dé dwdi dang bd nang cép.
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Tuy chon thiét bi Tinh ning tich hop
4-RL-1 M@& réng dé dai ban ghi dén 62,5 Mpoints/kénh
4 -AFG Thém may tao chirc nang tuy y

Bwéc 5
Thém kha nang tuy chon cho
kich hoat, giai ma va tim kiém
giao thirc

Chon hd tro’ giao thire ma ban can hém nay bang cach chon tir cac tliy chon phan tich nay. Ban c6 thé nang
cap sau khi mua géi nang cap.

Tuy chon thiét bi Giao thirc hd tro

4-RFNFC ISO/IEC 15693, 14443A, 14443B va FeliCa (chi gidi ma va tim kiém)
4-SRAERO Hang khong v try (MIL-STD-1553, ARINC 429)

4-SRAUDIO Am thanh (12S, LJ, RJ, TDM)

4-SRAUTO Trong 6 t6 (CAN, CAN FD, LIN, FlexRay va CAN giai mé& ky hiéu)
4-SRAUTOSEN Cam bién 6 to (SENT)

4-SRCOMP May tinh (RS-232/422/485/UART)

4-SRCXPI CXPI (chi giai ma va tim kiém)

4-SREMBD Nhng (I2C, SPI)

4-SRENET Ethernet (10BASE-T, 100BASE-TX)

4-SRESPI eSP! (chi giai ma va tim kiém)

4-SRETHERCAT EtherCAT (chi gii ma va tim kiém)

4-SRI3C MIPI'13C

4-SRMANCH Manchester (chi gi&i ma va tim kiém)

4-SRMDIO MDIO (chi gidi mé va tim kiém)

4-SRNRZ NRZ (chi giai ma va tim kiém)

4-SRONEWIRE One wire (1-Wire chi gi&i ma va tim kiém)

4-SRPM Power Management (SPMI)

4-SRPSI5 PSI5 (chi giai ma va tim kiém)

4-SRSMBUS SMBus (chi giai ma va tim kiém)

4-SRSPACEWIRE Spacewire (chi gi&i ma va tim kiém)

4-SRSDLC Giao thire diéu khién lién két div liéu ddng bd (chi giai ma va tim kiém)
4-SRSVID SVID

4-SRUSB2 USB (USB2.0 LS, FS, HS)

4-SREUSB2 eUSB2.0 (chi giai ma va tim kiém)

Bus ndi tiép khac biét? Hay kiém tra Thém que do va bo chuyén dbi dang turong tu cho cac que do khac

nhau.
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Thém kha nang phan tich tuy
chon

Bang di¥ li&u may hién song tin hiéu hén hop

Tuy chon thiét bi Phan tich nang cao

4-3PHASE Phan tich dién ba pha (chi m&u 6 kénh)

4-PWR Phép do va phan tich ndng long nang cao (bao gdm toan bé phép do
4-PWR-BAS, FRA va Tt tinh)

4-MTM Kiém tra mat na va giéi han

4-SV-RFVT RF dang xem quang phd so v&i dau vét thdi gian, trinh kich hoat, phé @& va
thu thap 1Q

4-VID NTSC, PAL va SECAM kich hoat video

4-PWR-BAS Phép do va phan tich nang lwong (tly chon nay khéng twong thich vai tuy
chon 4-PS2)

4-SV-RFVT RF dang xem quang phd so v&i dau vét thdi gian, trinh kich hoat, phé @& va
thu thap 1Q

4-SV-BW-1 Téng béng thong thu thap dang xem quang phd 1&n dén 500 MHz

4-PS2 Goi giai phap nang lwong (4-PWR-BAS, THDP0200, TCPO030A, thiét bi chinh
thang 067-1686-xx)

4-WBG-DPT Phan tich va do kiém tra xung kép SiC/GaN bang thong réng

Bwdc 7
Thém que do ky thuat s6 Mi tin hiéu nhap FlexChannel c thé dwoc céu’ hinh thanh 8 kénh ky thuat sé mot céch don gian béng
viéc két noi mot que do logic TLP0S8 vé&i mot cong vao FlexChannel. Ban ¢é theé dat hang que do TLP058
chung véi thiét bi hodc dat hang riéng.
Danh cho thiét bi nay bat hang Pé thém
MS044B 1 dén 4 que do TLP058 8 dén 32 kénh ky thuat s6
MS046B 1 dén 6 que do TLP058 8 dén 48 kénh ky thuat s6
Bwdrc 8

Thém que do va dau néidang  Thém que do va dau ndi bd sung dwoc khuyén nghi

twong tw

Recommended

Probe / Adapter

TAP1500 Que do dién ap hoat d&ng mdt dau 1,5 GHz TekVPI®, dién ap dau vao +8 V
TAP2500 Que do dién ap hoat d&ng mdt dau 2,5 GHz TekVPI®, dién ap dau vao +4 V
TCP0O030A Que do hién tai 30 A AC/DC TekVPI®, 120 MHz BW

TCP0020 Que do hién tai 20 A AC/DC TekVPI®, 50 MHz BW

TCPO0030A Que do hién tai 30 A AC/DC TekVPI, 120 MHz BW

TCP0150 Que do hién tai 150 A AC/DC TekVPI®, 20 MHz BW

TRCP0300 Que do hién tai 30 MHz AC, 250 mA dén 300 A

#table-continued
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Recommended Mo ta

Probe / Adapter

TRCP0600 Que do hién tai 30 MHz AC, 500 mA dén 600 A

TRCP3000 Que do hién tai 16 MHz AC, 500 mA dén 3000 A

TDP0500 Que do dién ap khac 500 MHz TekVPI®, dién &p dAu vao khac +42 V

TDP1000 Que do dién &p khac 1 GHz TekVPI®, dién ap dau vao khac +42 V

TDP1500 Que do dién ap khac 1,5 GHz TekVPI®, dién ap d4u vao khac +8,5 V

THDP0100 Que do dién ap cao khac +6 kV, 100 MHz TekVPI®

THDP0200 Que do dién ap cao khac +1,5 kV, 200 MHz TekVPI®

TMDP0200 Que do dién &p cao khac £750 V, 200 MHz TekVPI®

TPR1000 Que do Power-Rail mot dau TekVPI® 1 GHz; bao gdm mét bd phu kién TPRAKIT

TIVP02 Que do tach biét; 200 MHz, +5 V dén +2500 V/ tuy vao loai dau que; cap 2 mét

TIVPO2L Que do tach biét; 200 MHz, +5 V dén 2500 V tiy vao loai dau que; cap 10 mét

TIVPO5 Que do tach biét; 500 MHz, +5 V dén +2500 V tiy vao loai dau que; cap 2 mét

TIVPO5L Que do tach biét; 500 MHz, £5 V dén +2500 V tiy vao loai dau que; cap 10 mét

TIVP1 Que do tach biét; 1 GHz, +5 V dén +2500 V tuy vao loai dau que; cap 2 mét

TIVPIL Que do tach biét; 1 GHz, 5 V dén +2500 V tly vao loai dau que; cap 10 mét

TPP0502 Que do dién ap thu dong 500 MHz, 2X TekVPI®, dién dung dau vao 12,7 pF

TPP0850 Que do dién ap thu dong 2,5 kV, 800 MHz, 50X TekVPI®

TPP1000 Que do dién ap thu dong 1 GHz, 10X TekVPI®, cap 1,3 mét, dién dung dau vao 3,9
pF

P6015A Que do dién ap cao thu dong 20 kV, 75 MHz

TPA-BNC Dau nGi TekVPI® sang TekProbe™ BNC (khuyén nghi dé két néi dau do TekProbe
hién tai sang thiét bi nay)

TEK-DPG Nguén tin hiéu tao xung chinh thang TekVPI

067-1686-xx Tinh nang chinh thang va hiéu chinh ctia quan ly nang long

Ban dang tim loai que do khac? Hay tim trén cong cu tim que do tai www.tek.com/probes.

Bwéc9
Thém phu kién Thém phu kién van chuyén hodc phu kién gan
Phu kién tuy chon Mo ta
HC4 Hop duwng clrng v&i vé béo vé phia tridre dung cu
RM4 B6 gén gia may
SC4 Hop dwng mém véi vd bao vé phia trwdre thiét bi
B& chuyén déi GPIB sang Dat hang mau 48658 (GPIB sang Ethemet sang Giao dién thiét bi) truec
Ethernet tiép tr ICS Electronics www.icselect.com/gpib_instrument_intfc.html
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Buwérc 10

Chon thy chon day dign Tuy chon day dién M6 ta
A0 Phich cdm dién B&c My (115 V, 60 Hz)
A1 Phich cdm dién phd quat (220 V, 50 Hz)
A2 Phich c&m dién Anh (240 V, 50 Hz)
A3 Phich cdm dién Uc (240 V, 50 Hz)
A5 Phich cdm dién Thuy ST (220 V, 50 Hz)
A6 Phich cam dién Nhat Ban (100 V, 50/60 Hz)
A10 Phich cdm dién Trung Quéc (50 Hz)
ANt Phich cdm dién An D6 (50 Hz)
A12 Phich cdm dién Brazil (60 Hz)
A99 Khong cé day dién

Bwérc 11

Thém tuy chon bao dwéng va Tuy chon bao dwdng 6 ta

hiéu chuan mé rong

T3

Goi Béo vé téng thé ba nam, bao gdm stra chiva hodc thay thé do mon rach,
sw ¢O bat ngo, ESD hoac EOS.

R3

B&o hanh tiéu chudn mé rong 3 ndm. Bao gém céc bd phan, nhan cong va
giao hang 2 ngay trong pham vi qudc gia. Dam bao thdi gian stra chiva nhanh
hon so v&i khi khdng 6 bao hanh. TAt ca stra chiva bao gdm hiéu chinh va
cap nhat. Khong réc réi - mot cudc goi duy nhéat vao lic bat dau quy trinh.

C3

Dich vy higu chinh cho 3 nam. Bao gom hiéu chinh co thé truy vét hogc xac
minh chirc péng & noi ap dung,‘cho hiéu chinh dwoc dé xuat. Pham vi béo
hanh bao gdém hiéu chinh ban dau cong bao hanh 2 nam.

T5

Goi Bao vé tbng thé 5 nam, bao gém stra chira hodc thay thé do mon rach,
sw cb bat nger, ESD hoac EOS.

R5

Bao hanh tiéu chudn m& réng 5 nam. Bao 96m cac bd phan, nhan céng va
giao hang 2 ngay trong pham vi qubc gia. Da&m bao thdi gian stra chira nhanh
hon so vé&i khi khdng ¢ bao hanh. T4t ca stra chiva bao gdm hiéu chinh va
cap nhat. Khong rac rdi - mét cude goi duy nhét vao luc bat dau quy trinh.

C5

Dich vu hiéu chinh cho 5 ndm. Bao gém hiéu chinh cé thé truy vét hodc xac
minh chirc péng & noi ap dung,‘cho hiéu chinh dwoc dé xuat. Pham vi bao
hanh bao gém hiéu chinh ban dau cong bao hanh 4 nam.

D1

B&o cao di liéu hiéu chinh

D3

Bao céo di¥ liéu hiéu chinh 3 ndm (v&i tuy chon C3)

D5

Béo céo di¥ liéu hiéu chinh 5 ndm (v&i tuy chon C5)
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Thém nang cép tinh néng trong Ban co thé dé dang thém chirc néng sau khi mua lan dau. Gidy phép st dung phan mém cho mét méy cy
thé sé bat vinh viér] tinh nang tuy chon trén mot sén pham. Gidy phép cho may cé két noi mang cho phép
céc ty chon bat gidy phép co thé dé dang di chuyén gitra cac thiét bj twong thich.

tworng lai

Nang cap tinh ning

Néng cap giay phép st
dung phan mem cho
mot may cu thé

Néng cap giay phép
cho may c6 ket noi
mang

Mo ta

Thém tinh néng thiétbi |SUP4-AFG SUP4-AFG-FL Thém may tao chirc ndng tly ¥
SUP4-RL-1 SUP4-RL-1-FL M& rong dd dai ban ghi tir 62,5 Mpts / kénh
Thém phan tich giao SUP4-RFNFC SUP4-RFNFC-FL ISO/IEC 15693 va ISO/IEC14443A (chi gidi ma va tim kiém)
thire SUP4-SRAERO SUP4-SRAERO-FL Kich hoat va phan tich ndi tiép hang khong vii tru (MIL-
STD-1553, ARINC 429)
SUP4-SRAUDIO SUP4-SRAUDIO-FL Kich hoat va phan tich néi tiép am thanh (12S, LJ, RJ, TDM)
SUP4-SRAUTO SUP4-SRAUTO-FL Kich hoat va phan tich ndi tiép trong 6 t& (CAN, CAN FD, LIN,
FlexRay va CAN gidi ma ky hiéu)
SUP4-SRAUTOSEN SUP4-SRAUTOSEN-FL  [Kich hoat va phan tich ndi tiép cam bién 6 to (SENT)
SUP4-SRCOMP SUP4-SRCOMP-FL Kich hoat va phan tich ndi tiép may tinh (RS-232/422/485/UART)
SUP4-SRCXPI SUP4-SRCXPI-FL Giai ma va phan tich néi tiép CXPI
SUP4-SREMBD SUP4-SREMBD-FL Kich hoat va phan tich néi tiép nhing (I2C, SPI)
SUP4-SRENET SUP4-SRENET-FL Kich hoat va phan tich ndi tiép Ethernet (10Base-T, 100Base-TX)
SUP4-SRESPI SUP4-SRESPI-FL Giai ma va phan tich néi tiép eSPI
SUP4-SRETHERCAT | SUP4-SRETHERCAT-FL |Giai ma va phan tich ndi tiép EtherCAT
SUP4-SRI3C SUP4-SRI3C-FL Kich hoat va phan tich néi tiép MIPI 13C
SUP4-SRMANCH SUP4-SRMANCH-FL | Manchester (chi gidi ma va tim kiém)
SUP4-SRMDIO SUP4-SRMDIO-FL Giai ma va phan tich ndi tiép nhap/xuét di liéu quan Iy (MDIO)
SUP4-SRNRZ SUP4-SRNRZ-FL Phan tich néi tiép NRZ
SUP4-SRONEWIRE SUP4-SRONEWIRE-FL |Gidi ma va phan tich ndi tiép One wire (1-Wire)
SUP4-SRPM SUP4-SRPM-FL Kich hoat va phan tich ndi tiép quén ly nang lwong (SPMI)
SUP4-SRPSI5 SUP4-SRPSI5-FL Phan tich néi tiép PSI5
SUP4-SRSMBUS SUP4-SRSMBUS-FL | Giai ma va phan tich néi tiép SMBus

SUP4-SRSPACEWIRE

SUP4-SRSPACEWIRE-
FL

Phan tich néi tiép Spacewire

SUP4-SRSDLC SUP4-SRSDLC-FL Piéu khién lién két di liéu dong bd
SUP4-SRSVID SUP4-SRSVID-FL Giai m4 va phan tich ndi tiép Dinh dang dién ap ndi tiép (SVID)
SUP4-SRUSB2 SUP4-SRUSB2-FL Kich hoat va phan tich bus néi tiép USB 2.0 (LS, FS va HS)

SUP4-SREUSB2

SUP4-SREUSB2-FL

Giai ma va phan tich néi tiép nhiing USB 2.0 (eUSB 2.0)

#table-continued
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Nang cap tinh ning

Néng cap giay phép st
dung phan mém cho
mot may cu thé

Néng cap giay phép
cho may coé ket noi
mang

M6 ta

Thém phén tich néng cao

SUP4-3PHASE SUP4-3PHASE-FL Phan tich dién ba pha (chi mAu 6 kénh)
SUP4-MTM SUP4-MTM-FL Kiém tra mat na va gi&i han
SUP4-PS2 Khong ap dung Goi giai phap nang lwong (4-PWR, THDP0200, TCP0030A, thiét

bi chinh thang 067-1686-xx)

SUP4-PWR-BAS

SUP4-PWR-BAS-FL

Phép do va phan tich nang luging

SUP4-PWR SUP4-PWR-FL Phép do va phan tich nang l’ong nang cao (bao gdm toan bo
phép do SUP4-PWR-BAS)

SUP4-SV-BW-1 SUP4-SV-BW-1-FL Téng bang théng thu thap dang xem quang phé 1én dén 500
MHz

SUP4-SV-RFVT SUP4-SV-RFVT-FL RF dang xem quang phé so voi dau vét thoi gian, trinh kich
hoat, phd d va thu thap 1Q

SUP4-VID SUP4-VID-FL NTSC, PAL va SECAM kich hoat video

SUP4-WBG-DPT SUP4-WBG-DPT-FL Phan tich va do kiém tra xung kép SiC/GaN bang thong réng

Thém von ké k thuat s& |Khang &p dung Khéng ap dung Thém von ké k§ thuat s& / may dém tan sb kich hoat (mién phi

dang ky san pham tai www.tek.com/register4mso)
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Nang cap bing théng sau khi mua

Thém nang cap bing thong Ban c6 thé dé dang nang cép bang thong analog cGia san pham sau 1&n mua dau tién. Nang cap bang thong
trong tworng lai dwoc mua dwa trén s luong dau vao FlexChannel, bang thong hién tai va béng thdng mong muén. TAt ca
cac kiéu may c6 thé dwoc nang cAp tai hién trwrdng 1én bat ky bang thong nao.

Kiéu may hién séng |San pham nang cap |Tuy chon nang cap |Ma ta tlly chon nang cap
da sé hiru bang thong
MS044B SUP4B-BW4 4B-BW2T3-4 Gidy phép; Nang cAp bang thong; Nang cép bang thdng ttr 200 MHz
Ién 350 MHz trén (4) kiéu FlexChannel; Nut bi khoa
4B-BW2T5-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong ttr 200 MHz
Ién 500 MHz trén (4) kiéu FlexChannel; Nut bi khoa
4B-BW2T10-4 Gidy phép; Nang cap bang thong; Nang cap bang thong ttr 200 MHz
Ién 1 GHz trén (4) kiéu FlexChannel; Nt bi khoa
4B-BW2T15-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 200 MHz
Ién 1,5 GHz trén (4) kiéu FlexChannel; Nut bj khoa
4B-BW3T5-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tr 350 MHz
Ién 500 MHz trén (4) kiéu FlexChannel; Nut bi khoa
4B-BW3T10-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 350 MHz
Ién 1 GHz trén (4) kiéu FlexChannel; Nut bi khéa
4B-BW3T15-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tr 350 MHz
Ién 1,5 GHz trén (4) kiéu FlexChannel; Nit bj khoa
4B-BW5T10-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 500 MHz
Ién 1 GHz trén (4) kiéu FlexChannel; Nut bi khéa
4B-BW5T15-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong tir 500 MHz
Ién 1,5 GHz trén (4) kiéu FlexChannel; Nit bj khéa
4B-BW10T15-4 Gidy phép; Nang cap bang thong; Nang cAp bang thong ttr 1 GHz 1én
1,5 GHz trén (4) kiéu FlexChannel; NGt bi khéa

#table-continued
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Kiéu may hién séng |San pham nang cap |Tly chon nang cAp |Mb ta tlly chon nang cap
da s& hiru béng thong
MS046B SUP4B-BW6 4B-BW2T3-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong ttr 200 MHz
Ién 350 MHz trén (6) kiéu FlexChannel; Nut bi khoa
4B-BW2T5-6 Gidy phép; Nang cap bang thong; Nang cap bang thong ttr 200 MHz
Ién 500 MHz trén (6) kiéu FlexChannel; Nut bi khoa
4B-BW2T10-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 200 MHz
Ién 1 GHz trén (6) kiéu FlexChannel; Nt bi khoa
4B-BW2T15-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 200 MHz
Ién 1,5 GHz trén (6) kiéu FlexChannel; Nut bi khoa
4B-BW3T5-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong tr 350 MHz
Ién 500 MHz trén (6) kiéu FlexChannel; Nut bi khoa
4B-BW3T10-6 Gidy phép; Nang cap bang thong; Nang cap bang thong tr 350 MHz
Ién 1 GHz trén (6) kiéu FlexChannel; Nut bi khoa
4B-BW3T15-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong tr 350 MHz
Ién 1,5 GHz trén (6) kiéu FlexChannel; Nit bj khoa
4B-BW5T10-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong tlr 500 MHz
Ién 1 GHz trén (6) kiéu FlexChannel; Nut bi khéa
4B-BW5T15-6 Gidy phép; Nang cap bang thong; Nang cap bang thong tir 500 MHz
Ién 1,5 GHz trén (6) kiéu FlexChannel; Nit bj khéa
4B-BW10T15-6 Gidy phép; Nang cap bang thong; Nang cAp bang thong ttr 1 GHz 1én
1,5 GHz trén (6) kiéu FlexChannel; Nt bi khéa

Tektronix duwoc chirng nhan 1ISO 14001:2015 va ISO 9001:2015 b&i DEKRA.

Dong Nam A / chau Dai Dworng (65) 6356 3900 Ao 00800 2255 4835* Ban dao Balkan, Israel, Nam Phi va cac quéc gia ISE +41 52 675 3777
Bi 00800 2255 4835* Brazil +55 (11) 3759 7627 Canada 1 800 833 9200

Trung Dong chau Au va cic nwére Baltic +41 52 675 3777 Trung Au va Hy Lap +41 52 675 3777 DPan Mach +45 80 88 1401

Phan Lan +4152 675 3777 Phap 00800 2255 4835* Durc 00800 2255 4835*

Héng Kéng 400 820 5835 An Do 000 800 650 1835 Y 00800 2255 4835*

Nhat Ban 81 (120) 441 046 Luxembourg +41 52 675 3777 Mexico, Trung/Nam My va Viing Caribe 52 (55) 56 04 50 90
Trung Déng, chau A, va Bac Phi +41 52 675 3777 Ha Lan 00800 2255 4835* Na Uy 800 16098

Cong hoa Dan chui Nhan dan Trung Hoa 400 820 5835 Ba Lan +41 52 675 3777 B6 Dao Nha 80 08 12370

Han Quéc +82 2 565 1455 Nga va CIS +7 (495) 6647564 Nam Phi +41 52 675 3777

Tay Ban Nha 00800 2255 4835* Thuy Dién 00800 2255 4835* Thuy Si 00800 2255 4835*

Dai Loan 886 (2) 2656 6688 Vwong qudc Anh va Ireland 00800 2255 4835* Hoa Ky 1800 833 9200

*S6 dién thoai mién phi & chau Au. Néu khong lién hé dworc, hdy goi: +41 52 675 3777

D& biét theém thong tin. Tektronix duy tri mdt bd swu tap ghi chd teng dung, tom tat ky thuat toan dién, lién tuc mé réng va cac tai nguyén khac dé gip cac ky sw lam viéc véi cong nghé tién tién. Vui long truy cap www.tek.com.

Ban quyén © Tektronix, Inc. B&o I moi quyén. Cac san phém clia Tektronix duoc cp bang sang ché clia Hoa Ky va nuéc ngoi, duoc cAp va dang chor xtr Iy. Thong tin trong &n pham nay thay thé thong tin trong tét ca tai liéu duoc xuét
ban trurdr do. D&c quyén thay ddi déc diém ky thuat va gia dworc bao lwu. TEKTRONIX va TEK 14 cac nhan hiéu dworc déng ky cla Tektronix, Inc. TAt ca nhikng tén goi thiong mai khac dworc tham chiéu la dAu hiéu dich vy, nhan hiéu,
hodc nhan hiéu dé déng ky ctia cong ty twong (rng.
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