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Phian 2. YEU CAU VE KY THUAT
Chuong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau vé k¥ thuit

1. Giéi thiéu chung vé du toAn mua sam, géi thau

1.1. Pham vi cong viéc cua goi thau.

a) G161 thi€éu chung vé dy todn mua sam, goi thau.

+ Tén dy toan mua sam: Mua sam vat tu, trang thiét bi cong nghé ctia Binh
chung Tang thiét gidp.
+ Tén gbi thau: Goi thau s6 MS-02.

+ Pja diém thue hién: Cac don vi thudc Binh chung Tang thiét giap.
+ Chu dau tu: Binh chung Tang thiét giap.

+ Ngudn von: Ngan sach Nha nudc nam 2024.

b) Pham vi cong viéc cua goi thau: Mua sdm trang thiét bi co khi, dién, dién
tu, do luong bao dam stra chira cac trang thiét bi thong tin thé hé mai.

1.2. Thoi han thuc hién goi thau: 180 ngay.

2. Yéu ciu vé ky thuat

1.2.1. Hang héa, dich vu lién quan phai tuan thii cac thong s6 k¥ thuit va
tiéu chuin sau day:

Hang | .. .. L s
muc Ten ha.lig hoa/dich vy Thong s6 ky thuit va céc tiéu chuin
& lién quan
| XUONG SUA CHUA
THONG TIN
- Vong xoay trén bang: 356 mm
- Vong xoay trén ban xe dao: 172 mm
- Khoang cach chdng tim: 1000 mm
- Chiéu rong ban: 206 mm
- Pau truc chinh: D1-4; Duém,g kinh 16 truc chinh: 38
1 A mm; Toc do truc chinh: (30 dén 2000) r/min; Con truc
May tién CNC 2 truc chinh: MTES
- Hanh trinh tryc X: 203 mm; Puong kinh tryc vit me X:
25 mm
- Hanh trinh tryc Z: 840 mm; Puodng kinh truc vit me Z:
32 mm
- Bong co chinh: 5 HP
- Hanh trinh truc X/Y/Z: 800/430/550 mm
’ - Khoang céach tur truc dén ban: (100 d&én 650) mm;
May phay CNC Khoang cach tur truc dén tru: 526 mm

- bong co chinh: 5 HP
- Bong co truc X/Y/Z: 1/1/1 kW
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- Bom giai nhiét: 94 W

- Kich thudc ban: (320 x 1270) mm, sai s6 + 5%

- Téc d6 cét: (25 dén 4000) mm/min.

- Khé nang gia cong: Khoan: 36 mm; Doa sau: 300 mm;
Phay: (100 % 3) mm.

May cit day CNC

- Hanh trinh truc X/Y: (450 x 350) mm

- Hanh trinh truc Z (servo): 400 mm

- Kich thuéc phdi tdi da: (400 x 350 x 400) mm, sai s6 +
5%

- Trong luong phoi ti da: 250 kg

- Kich thuéc ban: (690 x 430) mm, sai s6 £ 5%

- Buong kinh day: 0,18 mm

May cua vong

- Kha ning cit:

+ Tron, vuong: 320 mm

+ Chit nhat: (320 x 380) mm

- Toc d6 ludi cua: (20 dén 100) m/min
- Bong co kéo ludi cua: 5 HP

- BPong co thuy luc: 1 HP

May mai phing ban ty
dong

- Kich thudc mai 16n nhat: (550 x 220) mm
- Chiéu cao tAim: 400 mm

- Kich thuéce ban: (500 x 200) mm

- Hanh trinh truc X: 600 mm

- Hanh trinh truc Z: 235 mm

- Bdng co truc d4 mai: 2 HP

Miéy mai tron

- Khoang cach chéng tam: 500 mm
- Vong xoay trén ban: 200 mm

- Puong kinh mai t6i da: 180 mm

- Téc d6 truc da mai: 1600 rpm

- Pong co da mai: 2,25 kW

May cit dot lién hop

> Kha nang dot:

- Lyc dot: 80 tan

- Kha nang dot: ©26 x 22 (D50 x 12)

- Chiéu sau hau: 510 mm

- Hanh trinh 16n nhét: 100 mm

- Chiéu cao ban lam viéc: 1050 mm

> Kha ning cat:

- Cit thép tam: 460 x 15

- Thép thanh: cit thanh tron: ®45; cat thanh vudng: (45
X 45) mm

- Cat thép V: Cat tai 90° 150 x 150 x 12; cit tai 45°: 75
X 75 %9

May laser tiy gi sét

- Laser cong suat: 200 W

- Buéc song Laser: 1064 nm, sai s6 + 5 nm
- Tan s6: (1 d&én 4000) kHz

- Quét rong: (10 dén 100) mm
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- Phuwong phap 1am mat: 1am mat bang khong khi

Mady khoan ban

- Kha ning khoan: (4 dén 34) mm

- Hanh trinh truc chinh khoang 125 mm

- Cong suét dong co khoang 1,5 HP

- Téc d6 truc chinh: nhiéu cap tdc do tir (110 dén 1680)
rpm

- Kich thuée ban (350 x 350) mm, sai s6 + 5%

- Bién 4p: (380~400)V, 3 phase

10

May han hd quang xoay
chiéu

- Dién 4p dau vao: 380 V

- Tan sb: 50/60 Hz

- Dién ap khong tai: 75V

- Khoang dong han: (80 dén 400) A
- Cong suét: 32,5 kVA

11

My han TIG AC/DC

- Bién 4p vao: 380V/ 3 phase

- Tan sb: 50/60 Hz

- Cong sudt tai: 8,5 kVA

- Bién 4p khong tai: 62 V

- Khoang dong han: TIG: (20 dén 350) A; MMA: (20 d&én
250) A

12

May han MIG

- Dién ap vao: 3 phase/380V

- Tan sb: 50/60 Hz

- Cong suét tai: 10,5 kVA

- Khoang dong han: (50 dén 300) A

13

May cit Plasma

- bién ap vao: 380 V/3 phase

- Cong suat: 8 kVA

- Dién ap khong tai: 260 V

- Khoang dong ct: (20 dén 60) A

14

May cat con rua

- Bién 4p st dung: 220 VAC

- Tan s6: 50/60 Hz

- Chiéu day cit: (6 dén 100) mm (d6 day cit phu thudc
vao bép cit)

- Tdc d6 cét: (50 dén 750) mm/phut

15

Tt dung cu 365 chi tiét

- Kich thuéde: (975 x 765 x 465) mm, sai s6 + 5%
- S6 ngan: 6

- Chét liéu: Thép, son tinh dién

- Banh xe: 4

- S6 luong chi tiét: 365 mon

16

Xe day chuyén dung

- Kich thuée san xe: (600 x 900) mm, sai s6 + 5%
- Kha ning chiu tai: 300 kg, sai s6 + 5%

- Xe dugc ché tao bang khung hop (40 x 40) mm
- Mit san bang thép tam.

- Tay déy c6 kha nang gap gon

- Xe gdm 4 banh xe

II

TRUONG SY QUAN
TTG
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Ban thuc hanh dién,
dién tr

1.1. Khung ban thuc hanh: Khung ban: (1520 x 750 x
1698) mm, sai s6 + 5%; mit ban: (1520 x 750 x 18) mm,
sai sO + 5%, mit phti melamin chéng tréy, cach dién;
Khung d& mit ban: (1520 x 700 x 720) mm, sai s6 £ 5%,
bang thép hinh (40 x 40) mm son tinh dién, c6 chan ting
chinh d6 cao.

1.2. Hop ngudn thyc hanh: Kich thude hop: (1440 x 180
x 300 x 250) mm, sai s6 + 5%, bang thép diy 1,2 mm son
tinh dién; Mt panel bang tim compact 4 mm chuyén dung
cho mo hinh day nghé; Khéc CNC nét chi dan; Mat panel
tich hop cac jack cim 4 mm, 2 mm chdng giat tiéu chuan
EC.

1.3. Thiét bi hop ngudn:

- RCBO 3 phase: In(A): 32 A; Icu (KA): 6 KA; Un(V):
400 V; Sd phase: 3; So cuc: 4; Ir: 30 mA; t: <0,1(s)

- Pén bao ngudn: f16 mm, mau: do-vang-xanh, dién ap:
220 VAC

- Chan cip ngudn 220/380 V: Chan cim an toan f4mm;
mau: do - den

- O cip ngudn 1 pha 220 V: 3 6 d6i, thong s dién: 16
A/250 V; O cdm ngudn 3 pha: 3 pha 4 chan, thong sb
dién: 16A-6h/380-415 V

- Déng hd do dong dién, dién 4p hién s6: Hién thi LED;
Dién 4p do duoc: t61 500 VAC; Dong dién do duoc: tdi
100 A;

- Ngudn 1 chiéu 24 V: DPau vao: 220 VAC; Dau ra: 24
VDC; Dong tai: 5 A; Ndi ra ngdi qua chan cim 2 mm;
Bao vé: Ngén mach, qua tai

- Ngudn 1 chiéu + 5V, + 12 V, (0-30) V: Pau vao: 220
VAC; Paura: £ 5V, £ 12V, (0-30) V; Nbi ra qua chan
cim 2 mm.

1.4. Cac module thuc hanh: Module thuc hanh mach
khuyéch dai transitor; Module thyc hanh mach khuyéch
dai IC thuat toan; Module thyc hanh ky thudt xung;
Module thuc hanh k§y thuét sd

- Kich thudce pht bi hdp module (D x R x C1 x C2): (400
x 300 x 120 x 55) mm, sai s6 + 5%

- Mat module béng vat li¢u Solid Phenolic phti melamin
2 mit mau kem diy 4mm. Kich thuéc méit module: (400
x 318) mm, sai s6 + 5%

- Linh kién dién tir duoc tich hop ndi trén mach in dé hoc
vién c6 thé quan sat hinh dang va théng s cua linh kién.
- Thiét bi duoc két ndi qua chan cam chuén 2 mm

Ban thuc hanh da nang

1.1. Khung ban thyc hanh:
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Khung ban: (1520 x 750 x 1698) mm, sai s6 + 5%; mit
ban: (1520 x 750 x 18) mm, sai sb + 5%, mat phu
melamin chdng trdy, cach dién; Khung d& mat ban: (1520
x 700 x 720) mm, sai s6 + 5%, bang thép hinh (40 x 40)
mm son tinh dién, c6 chan tang chinh dd cao.

1.2. Hop ngudn:

Kich thudc hop: (1440 x 180 x 300 x 250) mm, sai s6 +
5%, bang thép day 1,2 mm son tinh dién; Mt panel bang
tAm compact 4 mm chuyén dung cho mé hinh day nghe

Khic CNC nét chi dan; Mt panel tich hop cac jack cam
4 mm, 2 mm chdng giat tiéu chuin EC.

1.3. Thiét bi hop ngudn

- RCBO 3 pha: In(A): 32 A; Icu (KA): 6 KA; Un(V):
400 V; Sd phase: 3; SO cuc: 4; Ir: 30 mA; t: <0,1(s);

- Bén béo ngudn: f16mm, mau: dé-vang-xanh, dién ap:
220 VAC;

- Chan cép ngudn 220/380 V: Chan cim an toan f4 mm;
mau: do - den;

- O cip nguon 1 pha 220 V: 3 6 d6i, thong sb dién:
16A/250 V; O cdm ngudn 3 pha: 3 pha 4 chén, thong sb
dién: 16A-6h/380-415 V;

- Pong ho do dong dién, dién ap hién sé: Hién thi LED;
Dién 4p do duoc: t61 500 VAC; Dong dién do dugc: toi
100 A;

- Ngudn 1 chiéu 24 V: Pau vao: 220 VAC; Pau ra: 24
VDC; Néi ra ngdi qua chan cdm 2mm; Bao vé: Ngén
mach, qua tai;

- Nguén 1 chidu 5 V, £12 V, (0-30) V: Pau vao: 220
VAC; Pau ra: +5 V, £12V, (0-30) V; Néi ra qua chan
cim 2 mm.

T6 hop thuc hanh cau
kién va lap rap mach
dién - dién tir co ban

- M6-dun cap nguon FACO: Pau ra DC ¢6 dinh: + 5V,
+ 12 V; Pau ra DC Bién ddi: + 12 V; Paura AC: 12 V
hoac 24 V.

- M6 dun chi: Dau ndi nguén, khdi chi thi sd, nguén tin
hiéu 16-gic, b do dién thé, bd phat xung va doi dién, bd
ngét, bd tao xung nhip.

- Cac kit linh kién: Kit linh kién DC; Kit linh kién AC;
Kit linh kién ban dan; Kit linh kién tao dao dong; Kit linh
kién khuéch dai thuat toan; Kit linh kién loc

- Phin mém giao tiép may tinh va hudng din thyc hanh

T6 hop thyc hanh ky
thuat xung — so

T4 hop c6 cac khdi chire ning thong tin twong tu, tin hiéu
s0 va xung cho phép thyc hanh cac bai thi nghiém ky
thuat vé xung - so.
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- Khéi Diéu ché va giai diéu ché cac loai ma: Khdi PCM;
Khéi PAM; Khbi PWM; Khéi PDM; Khéi PPM; Khdi
diéu ché Delta.

- Khéi ghép kénh TDM: Khéi ghép kénh va giai ghép,
mach dong bo.

- Khéi ghép kénh FDM: mach dao dong ndi, mach tron,
mach cdng, loc thong dai, loc thong thép

- Khoi tao tin hiéu tuong tu: 2 kénh am tan va 2 kénh
song mang

T6 hop thuc hanh k¥
thuat xur 1y tin hi€u so

- T6 hop c6 cac khéi chirc nang cho phép thuc hanh cac
k¥ thuat: Tao tin hi¢u song lién tuc, phan tich ban chat
tin hiéu, sd hoa tin hiéu, phan tich chuyén ddi Fourier
nhanh (FFT), hiéu qua xu 1y tin hiéu s, hiéu qua loc
tuong tu va loc $6.

- Khéi chirc ning trung tim: Hai bd phat ham chtrc ning:
chi thi tAn s6 20 Hz-20 kHz, chi thi bién do + 10V, chi
thi chu ky cong suit 0% dén 100%; Bo phat tap; Bo tién
khuéch dai tin hi€éu Microphone; B§ microphone; B
khuéch dai cong sut; Loa.

T6 hop thyc hanh

nguyén ly ang ten

- To hop bao gom phan cung va phan mém diéu khién
gdm chirc nang diéu khién, thu thap sb liéu cho phép thuc
hanh do kiém gian d6 phat xa dng ten, goc phuong vi,
goc ta, tin hiéu thoi gian thuc, ty sé song dung, hé sb dng
ten, bang tan lam viéc, hé sd dinh hudng, hé s6 khuéch
dai.

- Ngudn phat tin hiéu: Str dung bo dao dong diéu khién
bang dién ap (VCO); Diéu chinh tin sb tir may tinh; Tro
khang 50 Q.

- B6 do song dung: Tré khang 50 Q.

- B6 diéu khién mé-to budc: Piéu khién quay tu dong
360 do ang ten phat.

- B6 phan tich phd: Do ludng cong suat tin hiéu va tan
s6 tir may tinh.

- B0 gdm 2 thap ang ten: 1 thap cho dng ten thu va 1 thap
cho ang ten phat.

- B0 cac loai ang ten thuc hanh: Ang ten don cuc; Ang
ten don cuc ddc nghiéng; Ang ten ludng cuc thing (ngdn
N2); Ang ten ludng cuc gap (300 Q); Ang ten ludng cuc
gap (50 Q tuong thich); Ang ten xodn c; Ang ten loga
chu ky.

T6 hop thyc hanh didu
khi‘én dong co di¢n mot
chiéu (DC)

- T6 hop hoan chinh bao gom: Khdi diéu khién, dong co
mdt chiéu va bo ma hoa

- Khdi diéu khién giao tiép c6 bo khuéch dai 4 goc phan
tu cho dong co mot chiéu.

- Khdi diéu khién giao tiép:
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+ Gom 6 dau vao sb: chuyén mach gii han 4m, chuyén
mach gioi han duong, chuyén mach chi, danh du vi tri,
kich hoat, ding nhanh, chung A-H

+ GOm 4 dau ra sd: Chi thi cac gia tri dau ra bang tin
hi¢u LED céc gia tri trang thai san sang hodc 161, so sanh
vi tri, tam dung, chung A-H

+ 02 dau vao dién ap tuong tu;

+ Giao dién giao tiép RS-232

- bong co mot chiéu va bd mi hoa: Cong suét dong co
90 W; B6 ma héa: 500 xung mdi vong tua, giao tiép RS-
232.

T6 hop thuc hanh dong
co dién xoay chiéu

- T6 hop hoan chinh bao gom khéi diéu khién két ndi véi
dong co dién 3 pha

- Khéi diéu khién: Co 3 dau ra diéu khién sd; Chi thi
LED trang thai cac dau ra; BO gia lap dau ra cia BO ma
hoa; Giao dién giao tiép may tinh RS-232.

- Khéi dong co: Bong co xoay chiéu, cong suit 0,7 kW,
dong 2,8 A, toc d6 4200 vong/phut; Cam bién
RESOLVER: 1 Speed, 1X/RX, 3 pha.

T6 hop thuc hanh dién
tr cong suat

- T6 hop hoan chinh bao gom cic mé-dun thuc hanh vé
di-6t, Thyristors, cam bién, ro-le

- Khéi may chinh bao gém: Moé-dun di-6t; Mo-dun
Thyristor; M6-dun cam bién; Mang giam sbc; Két ndi thu
thap du li¢u; Két ndi Tachodynamo; Bo mach ro-le;
Mach ro le 3-pha.

- Mach thu thap dix liéu: chuén PCI Express, 16 kénh dau
vao tuong tu, 02 dau ra tuong tu, 24 dau vao/ra sb.

10

To hop thyc hanh
chuyén doi so/tuong tu

- Khoi chuyén dbi twong tu/sd: gom cic mach tao tin
hiéu, chuyén ddi D/A, A/D, mach cong, mach léy mau va
gitt mau, mach chi thi LED, mach diéu khién logic, mach
tich phan, mach dém, mach chuyén ddi flash.

- Khéi chuyén ddi sb/twong tu: gdm cac mach tao tin
hiéu, chuyén ddi R-2R, chuyén ddi dién tré nhén, chuyén
d6i D/A, chuyén d6i ndi tiép, mach khuéch dai, mach
cong, mach léy mau va gilt mau, mach chuyén ddi thn s6-
dién ap.

- Bo thu thap sb liéu va thiét bi ao: 16 kénh dau vao
tuong tu, tdc do léy mau 250.000 mﬁu/giéy; 02 dau ra
tuong tu; 24 dau vao/ra sb; 04 bd chuyén mach tin hiéu
s6 (0-5) V;

11

bong ho van ndng chi
thi s0

- Hién thi 6Y-chit s6

- Dai do ap DC: 100 mV/1 V/10 V/100 V/1000 V
- Dai do dong DC: 10 mA/100 mA/1 A/3 A

- Dai do ap AC: 100 mV/1 V/10 V/100 V/ 750 V
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- Sai s6 do ap DC: 0,0045% + 0,0010% dai do (dai 1000
V)
- Sai s6 do dong DC: 0,12% + 0,02% dai do (dai 3 A)
-Chucnangdo: L,C,R,Z, X, Y, G, B,D, Q, ®, M, N,
Rdc
- Chtre nang bu: hé mach, ngan mach, tai. ’
’ - bién 4p kiém tra (tai 100 €, khi khong tai): 10 mV dén
12 Miéy do tham so linh | 10 V

kién

- Dai do dién tro (tai tro khang ngudn 100 Q): 100 mQ
dén 100 MQ:

- Sai s6 do co ban (dai 1 Q dén 100 MQ, trg khang ngudn
100 Q): 2%

- Tan s6 do: DC, 4 Hz dén 300 kHz

13

Madéy hién séng loai 4
kénh (s6 va tuong tu)
500 MHz

- Bang thong 500 MHz;

- Toc d6 1ay mau tdi da: 5 Gsample/s;

- D6 siu bd nhé mau t6i da: 80 Msample;

- D6 nhay tai 50 Q: 0,5 mV/div dén 1 V/div; Tro khang:
50 Q + 1,5% (meas), IMQ £ 1% (meas) ||14 pF + 1pF
(meas);

- P9 nhay tai IMQ: 0,5 mV/div dén 10 V/div;

- b6 phan cach kénh: > 50 dB;

14

May do tong hop cim
tay

- Phan tich pho tir 100 kHz dén 3,6 GHz

- Do suy hao phan xa, VSWR cap va ang ten, phan tich
mang: 300 kHz — 3,6 GHz.

-Po S11, S12, 821, S22

- Trdi tn sd theo nhiét d6 (0 °C - 50 °C), sai s6 10

- Nhiéu pha don bién tai tan s6 500 MHz, Offset 1 MHz:
<—120 dBc (1 Hz), typ. —127 dBc (1 Hz)

- Dai chi thi: Tir mirc nhiéu trung binh dén + 30 dBm

- Suy giam RF dau vao: DPiéu chinh tir 0 dB dén 40 dB,
theo budc 5 dB.

15

May phén tich phd va
tin hiéu 4GHz

- Dai tan 10 Hz dén 4 GHz

- Gia hoa tan s6: 1x10%/nim

- Sai 56 tan ban dau 5 x 107

- Bang thong phan giai: 1 Hz dén 10 MHz

- Cong suat xung tdi da, 46 rong xung = 3 ps, suy hao >
10 dB: 100 W

- Bang thong giai diéu ché: 28 MHz

- Tap pha 1 GHz: 100 kHz offset < -115 dBc/Hz; 1 MHz
offset < -135 dBc/Hz; Nhidu nén (DANL) tai f > 1 MHz:
—148 dBm, typ. —151 dBm

16

Mdéy phan tich mang
véc-to

- Dai do:

+ Dai tan s6: 100 kHz dén 8,5 GHz

+ Dai cong suit: —20 dBm dén +3 dBm
+ S6 cong: 2 cong
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+ Nén nhiéu (50 MHz dén 6,5 GHz): < —120 dBm, typ. —
125 dBm

+ Phén giai tan s6: 1 Hz

+ Dai dong tai tan s 6,5 GHz dén 8,5 GHz: > 110 dB,
typ. 125 dB.

- Céc cong két ndi khac: DVI, diéu khién nguoi dung
(USER CONTROL), trigger

May phat séng cao tan,

- Dai tan hoat dong: 8 kHz dén 20 GHz

- Po phén giai cai dat tan s6: 0,001 Hz

- b6 phan giai cai dat bu pha: 0,01°

- Tdc d6 140 hoa tan sb: 1 x 10/ndm

- Mirc tin hiéu dAu ra tai tin sb tir 6 GHz dén 12,75 GHz:
~127 dBm dén +18 dBm

- Sai s6 murc (200 kHz < f< 3 GHz, mtrc > —90 dBm): <

17 A X 0,5 dB
dieu ché xung 20 GHz | _ Nhiéu bang rong tai tan s6 tir 200 MHz < f < 6 GHz: <
—146 dBc/Hz
- Nhiéu pha don bién tai tan s6 1 GHz, d6 1éch 20 kHz: <
—126 dBc/Hz
- biéu ché turong tw AM/FM/PM
- Nguon tin hiéu diéu ché xung: bén trong va bén ngoai
- Nguén mot chiéu 1ap trinh dugc, 4 kénh, dong dién tbi
da 10 A.
- Tong cong sut toi da: 384 W
Ngudn dién DC cong | - Dién ap ti da trén mbi kénh: 32 V; C6 thé mic ndi tiép
18 2. 14 . A 2 A
suat 1on cac kénh dé tao di¢n ap cao hon.
- Dong t6i da trén mdi kénh 10 A; C6 thé méic song song
céc kénh dé tao dong cao hon.
- C6 cac ché @6 bao vé: qua ap, qua dong va qua nhiét
- Do nhiéu trung binh hién thi: Do nhay (DANL): -140
dBm (Pau vao 50 Q); Dai dong: 80 dB
- Ngudn DC: (15-16) VDC @ 8,0 A max
- Chure ning phat (Kiém tra bo thu): Pham vi tan s gi6i
han bao vé cong: 5 W cho 30 gidy; Dai tan sb: 1 MHz
dén 1 GHz; D6 phén giai tan s6: 1 Hz
19 Thiét bi phan tich hé | - Didu ché FM: D6 di tan: 0 dén 75 kHz; Dai tan sb dau

thdng thong tin lién lac

ra RF: (0 dén 40) kHz; Dai tan s6 dau ra diéu ché: (0 dén
20) kHz; Bing théng dau ra diéu ché: 5 Hz dén 20 kHz;
Béng thong IF: > 200 kHz

- Diéu ché AM: Déi diéu ché: do sau diéu ché 0 dén 99%;
Dai tan sb diéu ché dau ra RF: 0-40 kHz; Dai tan sd dau
ra diéu ché: 0-20 kHz; Bang thong dau ra RF: DC dén
100 kHz; Bang thong IF: > 200 kHz
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-Dém tan sb: Dai tan s6: 5 Hz dén 100 kHz; Khoang dém
chu ky: 5 Hz dén 20 kHz.
| TRUONG TC
KTTTG
Bo thiét bi dong bod
kiém tra thu-phat cao
1 tan va thoai ctia may
thong tin vo tuyén
MJi b gdom:
- Dai tan tir 100 kHz dén 3 GHz; Diéu ché va giai diéu
ché tuong ty (CW, AM, FM)
- Po cong suét dinh 150 W (100 W lién tuc)
- Mitc nhidu nén hién thi & ché do phan tich phé) tai 1
GHz: <-150 dBm (typ)
- Tich hop 02 bo tao 4m tan: dau ra tré khang < 4 Q, dong
tdi da 20 mA, tan sb song sin tur 20 Hz dén 21 kHz, dién
11 May do thong tin tong | 4p 10 pV dén 5 \4 ‘
' hop - Phan tich am tan: C6 hai dau tré khang 100 kQ | 15pF,
tan s6 50 Hz dén 21 kHz, dién 4p 50 pV dén 30 V
- Dai dong (Do phan giai tin sé6 RBW-1kHz, 1 MHz dén
2000 MHz, + 12 dBm dén +51,8 dBm): >100 dB
- Phat d6ng thoi ra mot dau ra cao tan 02 séng mang doc
1ap véi nhau vé murc, tin s, dang diéu ché dé gia lap
nhiéu
- Po chit lugng 4m tan (SINAD, THD, SNR)
- Ngudn 1 chiéu 4 kénh dau ra
- Cong suat tong: 800 W
- S6 kénh ra: 04.
- Thong s6 cong dién ap thap: 0 dén 32 V, dong tdi da 20
12 Ngudn mot chiéu | A. o ’ )
’ 800W, 4 dau ra - Thong s6 cong dién ap cao: 0 dén 64 V, dong toi da 10
A.
- Tap dién &p (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp)
- Tap dong (dal 20 Hz dén 20 MHz) < 3,5 mA (RMS).
- B6 phan meém bao gom cac mo-dun dicu khién may do
thong tin tong hop thuc hién tyr dong cac phep do. Cac
mo-dun bao gom chudi thiét lap cu thé cho thiét bi, cung
13 Phan mém kiém tra tu | cAp bao cdo két qua do, co thé lap lai cac phép do c6 151,

dong (Analog radio

tests)

hoic chi thyc hién cac hop phan ctia bai do khong c6 15i.
- Quan 1y ngudn lyc phan cimg dugc két ndi va thiét bi
ngoai vi.

- Tao bao céo do tir hop thoai 1ap sin, cho phép dua vao
bao cao cac thong sb thiét 1ap khi do.
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1.4 | To rack I4p dat va phu | - Tt rack loai loai chong va dap, c6 kha nang van chuyén

kién

co dong
- Kich thude: 19 inch c6 nap day trude va sau.

Thiét bi kiém tra ang

- May do str dung luu dong trén hién truong

- Dai tan tir 30 kHz dén 4 GHz

- D6 phén giai tan sb: 1 Hz

- Po tham s6 S-parameter (S11, S12, S21, S22)

2 ten va cap tin hiéu - Do suy hao cap 1 cong
- Téc @6 do (201 diém, bang thong 100 kHz): 761
us/diém
- Dai dong (10 MHz < <4 GHz): > 90 dB, 100 dB (typ.)
- Nguon 1 chiéu 4 kénh dau ra
- Cong suat tong: 800 W
- S6 kénh ra: 04.
- Thong s6 cong dién ap thap: 0 dén 32 V, dong tdi da 20
A A.
3 Nguon DC - Thong sb cong dién ap cao: 0 dén 64 V, dong tbi da 10
A.
- Tap dién ap (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp)
- Tap dong: (dai 20 Hz dén 20 MHz) < 3,5 mA (RMS)
- Loai hdp chura: Siéu bén
Bo cong cu thio lép - Hon 135 cong ’cu chét lugng cao va cong cu do dac.
4 SN - Loai pa-let: Canh
thiét bi thong tin IS
- S6 ngan hop: 8
- Kich thude (D x R x C): xdp xi (45 x 37 x 23) cm
- Thiét bi kiém tra mach dién tir st dung tia X
- Bao gém ban truc XY dé dinh vi thao tic v&i mau thi
- Nguon Xray: bién thién ~80 kV
Thiét bi kiém tra bo | - Bo do hinh dnh: By khuéch dai hinh anh 47/2”
5 A X .
mach - B& mau: (6 x 6) inch
- Kich thuéc hé thong: (16 x 16 x 30) inch
- Phan mém: TruView™ 12 ( hoic ban méi nhat )
- Do nhiéu trung binh hién thi: Po nhay (DANL): -140
dBm (Pau vao 50 Q); Dai dong: 80 dB
- Ngudn DC: (15-16) VDC @ 8,0 A max
- Chirc nang phat (Kiém tra b thu): Pham vi tan s gi6i
6 Thiét bi phan tich hé | han bdo vé céng: 5 W cho 30’giéy; Dai tan sb: 1 MHz

thdng thong tin lién lac

dén 1 GHz; D6 phén giai tan s6: 1 Hz

- Piéu ché FM: D9 di tan: 0 dén 75 kHz; Dai tan sd dau
ra RF: (0 dén 40) kHz; Dai tan s6 dau ra diéu ché: (0 dén
20) kHz; Bang thong dau ra diéu ché: 5 Hz-20 kHz; Bing
thong IF: > 200 kHz
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Thong so ky thuit va céc tiéu chuén

-Diéu ché AM: Dai diéu ché: d¢ sau diéu ché 0 dén 99%;
Dai tan s6 diéu ché dau ra RF: (0 dén 40) kHz; Dai tan sb
dau ra diéu ché: (0 dén 20) kHz; Bing thong diu ra RF:
DC dén 100 kHz; Bang thong IF: > 200 kHz

- Dém tan so: Dai tan s6: 5 Hz dén 100 kHz; Khoang dém
chu ky: 5 Hz dén 20 kHz

Thiét bi kiém tra may
thu dinh vi v¢€ tinh

- Dai tan hoat dong: 8 kHz dén 3 GHz

- Do phén giai cai dat tan s6: 0,001 Hz

- b6 phan giai cai dat bu pha: 0,001°

- Téc d6 130 hoa tan sd: 1 x 107/nam

- Mirc tin hiéu dau ra tai tan sb 16n hon 10 MHz: —127
dBm dén +18 dBm

- Sai s6 muc (200 kHz < f < 3 GHz, muc > —90 dBm): <
0,5dB

- Murc cong suét doi nguoc tdi da tai tan s& 1 GHz: 50 W,
trong truong hop mirc cong suat doi nguoc qua cao, dau
ra RF s& tat

- C6 chure nang tao tin hiéu v¢ tinh: GPS

- Man hinh hién thj: cam tng

May do tham s linh
kién dién tir

- Chtcnang do: L, C,R,Z, X, Y, G, B, D, Q, ®, M, N,
Rdc

- Tan sb do: DC, 4 Hz dén 10 MHz

- bién 4p do (tré khang ngudn 100 Q, khong tai):

* <1 MHz: 10 mV dén 10 V

*> 1 MHz dén 5 MHz: 50 mV dén 2 V

- Thién ap DC (trong, tré khang ngudn 100 Q): 0 V dén
+10V

- Dong thién ap DC (trong): 0 mA dén 200 mA

- Tré khang ngudn: 100 Q, 10 Q

- Dai do (trd khang ngudn 100 Q): 100 mQ dén 100 MQ
- B§ chinh xac co ban do trd khang t6t nhat: 0,05%

DPong hd do da ning dé
ban

- Dai do ap DC: 400 mV/4 V/40 V/ 400 V/1000 V

- Dai do dong DC: 20 mA/200 mA/ 2 A/10 A

- Sai s6 do DC co ban: 0,015%

- Chtrc nang tinh toan: do theo gidi han, Min/Max, trung
binh, 1éch offset, cong suat DC, dB, dBm.

- Téc @6 do: 200 gia tri / gidy

10

May phat tin hiéu am
tan

- Tan s0: 10 pHz dén 25 MHz, tan s song tam giac dén
5 MHz;

- Dién 4p ra tai tré khang 50 Q: 5 mV dén 10 V (Vpp),

- Bu DC (DC offset) tai tro khang 50 Q : £5mV t61 5 V;
- Tré khang dau ra twong thich lién tuc (1 Q téi 10 kQ);
- Tong méo hai song sine: 0,04% (f < 100 kHz);

- Kha ning diéu ché tin hiéu: AM, FM, PWM, FSK;
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Thong so ky thuit va céc tiéu chuén

- Phat dang song tuy ¥: téc d6 ldy mau 250 MSa/s, do
phan giai bién do 14 bit, chiéu dai dang soéng toi da 256
kSa

- Sai 56 bién do: £1% gié trj ddt =1 mVPP tai 1 kHz

+ D0 6n dinh nhiét: 1 x 10 (dai +18 °C dén +28 °C);

+ Gia hoa tan s0: £ 1x10°° / nam (+25 °C)

11

May hién song va do
logic

* Hé thong doc:

- Kénh dau vao: 04 kénh tuwong tu, 16 kénh sd.

- Tro khang dau vao: 50 Q£ 1,5 %, 1 MQ+ 1 % || 12 pF
(meas.)

- Bang thong analog (-3 dB): 500 MHz

- P6 nhay dau vao tai 50 Q: 0,5 mV/div dén 3 V/div

- B¢ phan cach gitra cac kénh: > 60 dB

* Hé thong ngang;

- Gdc thoi gian: tir 200 ps/div dén 10000 s/div

- Dai 1éch Kénh: £100 ns

* Hé théng thu nhan:

- Téc d6 1ay mau mdi kénh (t6i da): 5 GSal/s trén 4 kénh
tuong tu; 5 Gsample/s trén mdi kénh sb.

- Téc @6 thu thap song: > 4 500 000 séng/s

- Do sau bo nhé: t6i da dén 500 Mpoints

* Chirc nidng phat dang song: phan giai 16 bit, 2 kénh, toc
d6 1ay mau 625 Msample/s.

* Chirc nang phén tich dap tuyén tan sé: dai tan tir 10
mHz dén 100 MHz

Tram thao han linh kién

- Dién 4p dau vao: 220 VAC ,
- May han: 32 VAC/100 W, pham vi tir 150 °C dén 480
°C (302 °F dén 896 °F)

12 dién tu - May han hat: 32 VAC/100 W, pham vi tir 300 °C dén
450 °C (572 °F dén 842 °F)
- C6 thé thao roi dau han va dau han hut.
Bao gém:
- Cac miéng gan két bang keo dinh C6 keo mit sau.
- Mot md han va cac dau han duge diéu khién nhiét do.

13 | B6 phuc hdi hong hoc | - Ong chui ma qua 16 dé sira chita céc 16 thong qua ma.

bo mach - Puong mach dé stra chita mach bi héng.

- Chét mau dé phu hop mau sic véi muc dich trang tri.
- Péng gbi trong mot hop dung chéc chan.
- Cong cuy va vat liéu tuan tha theo hudng dan IPC.
- Kiéu may: Dé ban, man hinh LCD 10,1" TFT mau, d6
phan giai 1280 x 800 pixel

14 May phén tich phd dé | - Dai tan sd phan tich: 5 kHz dén 3 GHz

ban

- Do phén giai tan sb: 0,01 Hz
- Gia hda tan s0: 1 x 10°%/nam
- Sai s0 tan so sau hiéu chuan: 5 x 1077




151

Hang
muc

A

SO

Tén hang héa/dich vu
lién quan

Thong so ky thuit va céc tiéu chuén

- b6 nhay xung: 97 dBuV/MHz

- Bién 4p xung: 150V

- b6 rong bang thong phan tich: 10 MHz

- B6 rong bang thong video: 1 Hz dén 10 MHz ( theo
trinh tu 1/2/3/5)

- Mtic cong suét vao tdi da: +30 dBm

- Nhiéu san DANL:

*5kHz < <100 kHz: —143 dBm (typ.)

* 100 kHz < f< 5 MHz: <-140 dBm, —143 dBm (typ.)
* 5 MHz < <3 GHz: <—-149 dBm, —152 dBm (typ.)

15

May hién song 100
MHz

- Bang thong: 100 MHz

- S6 kénh do: 02

- Téc @6 lay mu 2,5 Gsample/s (ché do xen k&)

- B6 nhd: 20 Msample (ché d6 xen k&)

- Man hinh: LCD.

- Do nhay tai 50Q: 1 mV/div dén 5 V/div

- Tro khang: 1 MQ + 2 % with 9 pF + 2 pF (meas.)
- Bg phan cach kénh: > 50 dB

16

B6 chuyén do6i dau noi
cao tan

- B kit 20 muc cho phép nguoi dung tao cac két hop
chuyén d6i

- Pham vi tn s:

- Cac muc tir 1 dén 9: DC - 1 GHz

- Cac muyc tir 12 d&én 15: DC - 500 MHz

- Céc muyc tir 16 d&én 19: DC - 300 MHz

17

May thu gidm sat vo
tuyén phat hién can
nhiéu thong tin vo tuyén

- Dai tan lam viéc tir 8 kHz dén 8 GHz

- B tién chon dau vao

+ Loc thong thap: 8 kHz dén 35 MHz

+ Loc cao hoic thong thap: 20 MHz dén 80 MHz, span
> 10 MHz

+ Loc bam: 20 MHz dén 80 MHz, span < 10 MHz va 80
MHz dén 1,5 GHz

+ Loc thong dai: 1,4 GHz dén 3,350 GHz

+ Loc két hop thong dai: 3,350 GHz dén 8 GHz

- S6 bo loc giai diéu ché: 42 bo loc

- Kha nang phat hi¢n tin hi¢u: t100 % POI = 0,75 ps
(nom.)

- Ché d6 giai diéu ché: AM, FM, PM, xung, I/Q, LSB,
USB, ISB.

- Mitee triét rao: —30 dBuV dén +130 dBuV

- B§ nhay (CW: bang thong 600 Hz, SINAD =10 dB, f
> 10 MHz): <-102 dBm

- Quét tan s6 (dai tan, bude), tbe d6 2000 kénh/gidy

18

Mady hién séng do giao
thirc thong tin

- Bang thong: 500 MHz; )
- Toéc d6 lay mau t6i~ da:,S Gsample/s; (ché do xen k&)
- B§ sau bd nhd mau t61 da: 100 Msample;
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- B nhay tai 50Q: 0,5 mV/div dén 1 V/div; Tro khang:
500, sai s6 = 1,5% (meas), IMQ, sai s6 + 1% (meas) ||14
pF = 1pF (meas);

- Do nhay tai 1 MQ: 0,5 mV/div dén 10 V/div;

- B¢ phan cach kénh: > 50 dB

19

May do tré khang

- Chtrc nang do: Chuc nang do: L, C, R, Z, X, Y, G, B,
D, Q, 6d, 6r, DCR, A%

- Chtrc nang bu: hé mach, ngén mach.

- Dién 4p kiém tra: 10 mV dén 2 V

- Dai do dién tré: 0,00001 Q dén 99,9999 MQ

- Sai s6 do co ban (Tai ché do Slow/ Med): 0,05% ; Fast :
0,1%

- Tén s6 do: 10 Hz dén 300 kHz

20

Ngudn do ludng 4 kénh

- Dién 4p dau ra: (0 dén 32) V

- Dong tir 0 dén 20 A

- Cong suat tbi da: 800 W

- Tap dién ap (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp)

- Tap dong: (dai 20 Hz dén 20 MHz) < 3,5 mA (RMS)

21

Dong ho van nang

- DCV: 50 mV, 500 mV, 5 V, 50 V, 500 V,
1000V/0,025%

- DCA: 500 pA, 5000 pA, 50 mA, 400 mA, 5 A, 10
A/0,15%

-DPo R: 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 50 MQ, 500
MQ /0,05%

-Po C: 1 nF, 10 nF, 100 nF, 1 uF, 10 uF, 100 uF, 1000
uF, 10 mF, 100 mF /1,0%

- Po tan sb: 99,999 Hz, 999,99 Hz, 9,9999 kHz, 99,999
kHz, 999,99 kHz /0,005%

22

May kiém tra tham s6
pin, dc quy

- Pién tro: 3000 mQ

- Pién 4p ic quy

- bién 4p DC: 1000 V

- Pién 4p AC va tan s (Hz)

- Dong Pién DC va AC (va tan s)

- Ché @9 trinh tu: Lén dén 100 hd so va 100 miu hd so
(mdi hd so luu téi 450 phép do dc quy) voi nhin thoi gian
- Ty dong luu phép do

23

Tai dién tir

- Pham vi ché d6 cong suat khong doi: (0 d&én 300) W (60
A) (Dai cao)

- Pham vi ché d6 dién ap khong ddi: (1 dén 150) V

- Pham vi ché d6 dong dién khong doi: (0 dén 60) A

24

Kep do dong, ap

- Man hinh LCD hién thi: 4000 s6 dém

- Dong AC: 400 mA, 4 A, 30 A

-Dong DC: 4 A, 40 A

- Bién 4p AC (Max Res.): 400 V (0,1 V)
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- bi¢n ap DC (Max Res.): 400 V (0,1 V)
- Bang thong: 200 MHz
- C6 2 kénh do, tich hgp ddng hd van ning
- Téc @6 1dy miu 5G mau/gidy (1 kénh)
- BY nhé 500k mau (1 kénh)
- Téc @6 ldy miu dang séng: 50000 dang song/gidy
75 Mady hién song c6 do da | - Phan gidi ADC 10 bit; ’
nang DC/AC - An toan CAT IV 600 V/CAT III 1000 V; chong nudc
IP51.
- B6 nhay tir 2 mV/thang chia dén 100 V/thang chia
- Dai l¢ch (offset) dién ap 200 V (dai tr 1 V/thang chia
dén 20 V/thang chia)
- Tich hop 37 phép do tu dong
IV | LU POAN 201
B thiét bi dong bd

kiém tra thu-phét cao
tan va thoai ciia may
thong tin vo tuyén
MOi b gdbm:

1.1

May do thong tin tong
hop

- Dai tan tir 100 kHz dén 3 GHz; Piéu ché va giai diéu
ché twong tu (CW, AM, FM)

- Po cong suét dinh 150 W (100 W lién tuc)

- Mtic nhidu nén hién thi & ché d6 phan tich phd tai 1
GHz: <-150 dBm (typ)

- Tich hop 02 b6 tao am tan: dau ra tro khang < 4 Q, dong
tdi da 20 mA, tan s6 song sin tur 20 Hz dén 21 kHz, dién
ap 10 pV dén 5V

- Phan tich 4m tan: C6 hai dau tré khang 100 kQ | 15pF,
tan s6 50 Hz dén 21 kHz, dién ap 50 uV dén 30 V

- Dai dong (D6 phan giai tin s6 RBW-1kHz, 1 MHz dén
2000 MHz, + 12 dBm dén +51,8 dBm): >100 dB

- Phat d6ng thoi ra mot dau ra cao tan 02 séong mang doc
lap voi nhau vé mic, tan sd, dang diéu ché dé gia lap
nhiéu

- Po chét lugng am tan (SINAD, THD, SNR)

1.2

Nguon mot  chiéu

800W, 4 dau ra

- Nguon lrchiéu 4 kénh dau ra

- Cong suat tong: 800 W

- S6 kénh ra: 04. ’

- Thong so6 cong dién ap thap: 0 dén 32 V, dong toi da 20
A.

- Thong sb cong dién ap cao: 0 dén 64 V, dong tbi da 10
A.

- Tap dién ap (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp) )

- Tap dong: (dai 20 Hz dén 20 MHz) < 3,5 mA (RMS).
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- B6 phan mém bao gém cac mo-dun diéu khién may do
thong tin téng hop thyuc hién ty dong cac phép do. Cac
mo-dun bao gém chudi thiét l1ap cu thé cho thiét bi, cung
13 Phan mém kiém tra ty | cip bao cdo két qua do, co thé‘ 1ap lai cac phép do cé l(§i,
' dong (Analog radio | hodc chi thuc hién cac hgp phan cua bai do khong c6 161.
tests) - Quan 1y ngudn lyc phan cimg dugc két ndi va thiét bi
ngoai vi.
- Tao bao céo do tir hop thoai 1ap sin, cho phép dua vao
béo cdo cac thong sb thiét 1ap khi do.
14 | Ta rack lép dt va phy ;OTlé gi;k loai loai chéng va dap, c6 kha nang van chuyén
kign - Kich thuée: 19 inch ¢ ndp day trude va sau.
- May do str dung luu dong trén hi¢n truong
- Dai tan tir 30 kHz dén 4 GHz
- Do phan giai tan s6: 1 Hz
) Thiét bi kiém tra ang | - Bo tham ) S-pararpeter (S11, S12, S21, S22)
ten va cap tin hiéu - Po suy hao cép 1 cong
- Téc @6 do (201 diém, bang thong 100 kHz): 761
us/diém
- Dai dong (10 MHz < <4 GHz): > 90 dB, 100 dB (typ.)
- Ngudn 1 chiéu 4 kénh dau ra
- Cong suét tong: 800 W
- S6 kénh ra: 04.
- Thong s6 cong dién ap thap: 0 dén 32 V, dong tdi da 20
3 Nguén DC A

- Thong sb cong dién ap cao: 0 dén 64 V, dong tbi da 10
A.

- Tap dién ap (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp) )

- Tap dong: (dai 20 Hz dén 20 MHz) < 3,5 mA (RMS)

Bo cong cu thio lip
thiét bi thong tin

- Loai hdp chua: Siéu bén

- Hon 135 cong cu chét luong cao va cong cu do dac.
- Loai pa-let: Canh

- S6 ngan hop: 8

- Kich thudc (D x R x C): xdp xi (45 x 37 x 23) cm

Thiét bi kiém tra bo
mach

- Thiét bi kiém tra mach dién tir st dung tia X

-Bao gém ban truc XY dé dinh vi thao tac véi mau thir
- Nguon Xray: bién thién ~80 kV

- Bo do hinh anh: Bo khuéch dai hinh anh 4”/2”

- Bé mau: (6 x 6) inch

- Kich thuéc hé thong: (16 x 16 x 30) inch

- Phan mém: TruView™ 12 ( hoic ban méi nhat )

Thiét bi phan tich h¢
thong thong tin lién lac

-bo nhi‘éu trung binh hién thi: P9 nhay (DANL): -140
dBm (Péu vao 50 Q); Dai dong: 80 dB
- Nguon DC: (15-16) VDC @ 8,0 A max
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- Chure ning phat (Kiém tra bo thu): Pham vi tan s gi6i
han bao vé cong: 5 W cho 30 gidy; Dai tan sé: 1 MHz
dén 1 GHz; Do phén giai tan sb: 1 Hz
- Piéu ché FM: D9 di tan: 0 dén 75 kHz; Dai tan s diu
ra RF: (0 dén 40) kHz; Dai tan s6 dau ra diéu ché: (0 dén
20) kHz; Bang thong dau ra diéu ché: 5 Hz-20 kHz; Bing
thong IF: > 200 kHz
-Diéu ché AM: Dai diéu ché: d9 sau diéu ché 0 dén 99%;
Dai tan s6 diéu ché dau ra RF: (0 dén 40) kHz; Dai tan sb
dau ra diéu ché: (0 dén 20) kHz; Bing thong diu ra RF:
DC dén 100 kHz; Bang thong IF: > 200 kHz
-Dém tan sb: Dai tan s6: 5 Hz dén 100 kHz; Khoang dém
chu ky: 5 Hz dén 20 kHz
- Dai tan hoat dong: 8 kHz dén 3 GHz
- Do phén giai cai dat tan s6: 0,001 Hz
- b6 phan giai cai dat bu pha: 0,001°
- Téc d6 130 hoa tan sd: 1 x 107/nam
- Mtc :[in hiéu dau ra tai tan s6 16n hon 10 MHz: —127

Thiét bi kiém tra may | 450 den 18 dBm
7 : - Sai s6 murc (200 kHz < f < 3 GHz, mirc > —-90 dBm): <

thu dinh vi v¢ tinh

0,5 dB

- Mirc cong suat doi nguoc t6i da tai tan s6 1 GHz: 50 W,
trong truong hop mirc cong suat doi nguoc qua cao, dau
ra RF s& tat

- C6 chure nang tao tin hiéu v¢ tinh: GPS

- Man hinh hién thi: cdm tng

May do tham sb linh
kién dién tir

-Chucnangdo: L,C,R,Z, X, Y, G, B, D, Q, ®, M, N,
Rdc

- Tan s6 do: DC, 4 Hz d¢én 10 MHz

- bién 4p do (tré khang ngudn 100 Q, khong tai):

* <] MHz: 10 mV dén 10 V

* > 1 MHz dén 5 MHz: 50 mV dén 2 V

- Thién ap DC (trong, tré khang ngudn 100 Q): 0 V dén
+10V

- Dong thién ap DC (trong): 0 mA dén 200 mA

- Trd khang ngudn: 100 Q, 10 Q

- Dai do (trd khang ngudn 100 Q): 100 mQ dén 100 MQ
- Po chinh x4c co ban do trd khang tot nhat: 0,05%

DPong hd do da ning dé
ban

- Dai do ap DC: 400 mV/4 V/40 V/ 400 V/1000 V

- Dai do dong DC: 20 mA/200 mA/ 2 A/10 A

- Sai s6 do DC co ban: 0,015%

- Chtrc nang tinh toan: do theo gidi han, Min/Max, trung
binh, 1éch offset, cong suat DC, dB, dBm.

- Toc do do: 200 gid tri / gidy
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Hang
muc

A

SO

Tén hang héa/dich vu
lién quan

Thong so ky thuit va céc tiéu chuén

10

May phat tin hi¢u am
tan

- Tan s6: 10 pHz dén 25 MHz, tan s6 song tam giac dén
5 MHz;

- Dién 4p ra tai trd khang 50 Q: 5 mV dén 10 V (Vpp),

- Bu DC (DC offset) tai tro khang 50 Q : £5 mV t61 5 V;
- Tré khang dau ra twong thich lién tuc (1 Q téi 10 kQ);
- Tong méo hai song sine: 0,04% (f < 100 kHz);

- Kha ning diéu ché tin hiéu: AM, FM, PWM, FSK;

- Phat dang song tuy ¥: téc d6 1dy mau 250 MSa/s, do
phan giai bién d6 14 bit, chiéu dai dang séng tbi da 256
kSa

- Sai s bién d6: £1% gia tri dat =1 mVPP tai | kHz

+ D¢ 6n dinh nhiét: 1 x 10 (dai +18 °C dén +28 °C);

+ Gia hoa tan sb: + 1x10° / nam (+25 °C)

11

Mady hién song va do
logic

* Hé thong doc:

- Kénh dau vao: 04 kénh tuwong tu, 16 kénh sd.

- Tro khang dau vao: 50 Q£ 1,5 %, 1 MQ+ 1 % || 12 pF
(meas.)

- Bang thong analog (-3 dB): 500 MHz

- P9 nhay dau vao tai 50 Q: 0,5 mV/div dén 3 V/div

- B¢ phan cach gitra cac kénh: > 60 dB

* Heé thong ngang:

- Gdc thoi gian: tir 200 ps/div dén 10000 s/div

- Dai 1éch Kénh: £100 ns

* Hé thong thu nhan:

- Téc d6 1ay mau mdi kénh (t6i da): 5 GSal/s trén 4 kénh
trong tw; 5 Gsample/s trén mdi kénh sb.

- Téc @6 thu thap song: > 4 500 000 séng/s

- Do siu bd nhé: tdi da dén 500 Mpoints

* Chirc ning phat dang song: phan giai 16 bit, 2 kénh, toc
d6 14y mau 625 Msample/s.

* Chirc nang phén tich dap tuyén tan sd: dai tan tir 10
mHz dén 100 MHz

12

Tram thao han linh kién
dién tr

- bién 4p dau vao: 220 VAC

- May han: 32 VAC/100 W, pham vi tir 150 °C dén 480
°C (302 °F dén 896 °F)

- May han hat: 32 VAC/100 W, pham vi tir 300 °C dén
450 °C (572 °F dén 842 °F)

- C6 thé thao roi dau han va dau han hut.

13

Bo phuc hdi hong hoc
bo mach

Bao gém:

- Cac miéng gan két bang keo dinh C6 keo mit sau.
- Mot md han va cac dau han dugc diéu khién nhiét do.
- Ong chui ma qua 16 dé sira chira cac 16 thong qua ma.
- Puong mach dé stra chira mach bi héng.

- Chat mau dé phu hop mau sic véi muc dich trang tri.
- Péng gbi trong mot hop dung chic chan.
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SO

Tén hang héa/dich vu
lién quan

Thong so ky thuit va céc tiéu chuén

- Cong cu va vat liéu tuan tha theo hudng dan IPC.

14

May phén tich pho dé
ban

- Kiéu may: Pé ban, man hinh LCD 10,1" TFT mau, do
phan giai 1280 x 800 pixel

- Dai tan s phén tich: 5 kHz dén 3 GHz

- Do phan giai tan s6: 0,01 Hz

- Gia hoa tan s6: 1 x 10%/nim

- Sai s6 tan sd sau hiéu chuan: 5 x 1077

- b6 nhay xung: 97 dBuV/MHz

- bién ap xung: 150V

- b6 rong bang thong phan tich: 10 MHz

- Do rong bang thong video: 1 Hz dén 10 MHz ( theo
trinh tu 1/2/3/5)

- Mtic cong suét vao tdi da: +30 dBm

- Nhiéu san DANL:

*5kHz < <100 kHz: —143 dBm (typ.)

*100 kHz < f< 5 MHz: <-140 dBm, —143 dBm (typ.)
*5MHz < <3 GHz: <-149 dBm, —152 dBm (typ.)

15

Méy hién soéng 100
MHz

- Bang thong: 100 MHz

- S6 kénh do: 02

- Téc @6 lay miu 2,5 Gsample/s (ché do xen k&)

- B6 nhd: 20 Msample (ché do xen k&)

- Man hinh: LCD.

- B6 nhay tai 50Q: 1 mV/div d&én 5 V/div

- Tro khang: 1 MQ + 2 % with 9 pF + 2 pF (meas.)
- B¢ phan cach kénh: > 50 dB

16

B6 chuyén doi dau noi
cao tan

- B kit 20 muc cho phép nguoi dung tao cac két hop
chuyén d6i

- Pham vi tn s:

- Cac muc tir 1 dén 9: DC - 1 GHz

- Cac muyc tir 12 d&én 15: DC - 500 MHz

- Cac muc tir 16 d&én 19: DC - 300 MHz

17

May thu gidm sat vo
tuyén phat hién can
nhiéu thong tin vo tuyén

- Dai tan lam viéc tir 8 kHz dén 8 GHz

- B tién chon dau vao

+ Loc thong thap: 8 kHz dén 35 MHz

+ Loc cao hodc thong thip: 20 MHz dén 80 MHz, span
> 10 MHz

+ Loc bam: 20 MHz dén 80 MHz, span < 10 MHz va 80
MHz dén 1,5 GHz

+ Loc thong dai: 1,4 GHz dén 3,350 GHz

+ Loc két hop thong dai: 3,350 GHz dén 8 GHz

- S6 bo loc giai diéu ché: 42 bo loc

- Kha nang phat hién tin hi¢u: t100 % POI = 0,75 ps
(nom.)

- Ché d6 giai diéu ché: AM, FM, PM, xung, 1/Q, LSB,
USB, ISB.
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Han A 1a e
Ill.l.lcg Ten haHg hoa/djch vy Théng sé k¥ thuit va cac tiéu chuin
& lién quan
- Mitee triét rao: —30 dBuV dén +130 dBuV
- Bo nhay (CW: bang thong 600 Hz, SINAD = 10 dB, f
> 10 MHz): <-102 dBm
- Quét tan sb (dai tan, bude), tbe dd 2000 kénh/gidy
- Bang thong: 500 MHz;
- Téc d6 lay mau ti da: 5 Gsample/s; (ché d6 xen k&)
- D6 siu bo nhé mau t6i da: 100 Msample;
13 Mady hién séng do giao | - BJ nhay tai 50Q: 0,5 mV/div dén 1 V/div; Tro khang:

thirc thong tin

500, sai s6 + 1,5% (meas), IMQ, sai sb+ 1% (meas) |14
pF = 1pF (meas);

- Do nhay tai 1 MQ: 0,5 mV/div dén 10 V/div;

- b6 phan cach kénh: > 50 dB

19

May do tré khang

- Chure ndng do: Chirc nang do: L, C, R, Z, X, Y, G, B,
D, Q, 6d, 6r, DCR, A%

- Chtrc nang bu: hé mach, nga‘in mach.

- Dién 4p kiém tra: 10 mV dén 2 V

- Dai do dién tré: 0,00001 Q dén 99,9999 MQ

- Sai sb do co ban (Tai ché d6 Slow/ Med): 0,05% ; Fast :
0,1%

- Tén s6 do: 10 Hz dén 300 kHz

20

Ngudn do ludng 4 kénh

- Dién 4p dau ra: (0 &n 32) V

- Dong tir 0 dén 20 A

- Cong suét tdi da: 800 W

- Tap dién ap (dai 20 Hz t61 20 MHz): <3 mV (RMS), <
30 mV (Vpp)

- Tap dong: (dai 20 Hz dén 20 MHz) < 3,5 mA (RMS)

21

bong ho van nang

- DCV: 50 mV, 500 mV, 5 V, 50 V, 500 V,
1000V/0,025%

- DCA: 500 pA, 5000 pA, 50 mA, 400 mA, 5 A, 10
A/0,15%

-Po R: 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 50 MQ, 500
MQ /0,05%

- Do C: 1 nF, 10 nF, 100 nF, 1 pF, 10 uF, 100 pF, 1000
uF, 10 mF, 100 mF /1,0%

- Po tan sb: 99,999 Hz, 999,99 Hz, 9,9999 kHz, 99,999
kHz, 999,99 kHz /0,005%

22

May kiém tra tham s6
pin, ac quy

- Pién tro: 3000 mQ

- Pién 4p ic quy

- bién 4p DC: 1000 V

- Pién 4p AC va tan s (Hz)

- Dong Dién DC va AC (va tan sd)

- Ché @6 trinh tu: Lén dén 100 hd so va 100 mau ho so
(mbi ho so luu téi 450 phép do dc quy) véi nhén thoi gian
- Ty dong luu phép do
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muc Ten ha.lig hoa/dich vu Thong so ky thuit va céc tiéu chuén
& lién quan

- Pham vi ché d6 cong suat khong doi: (0 dén 300) W (60
A) (Dai cao)

- Pham vi ché d6 dién ap khong ddi: (1 dén 150) V

- Pham vi ché d6 dong dién khong doi: (0 dén 60) A

23 | Téi dién tir

- Man hinh LCD hién thi: 4000 s6 dém

- Dong AC: 400 mA, 4 A, 30 A

24 | Kep do dong, ap -Dong DC: 4 A, 40 A

- bién 4p AC (Max Res.): 400 V (0,1 V)
- Bién ap DC (Max Res.): 400 V (0,1 V)

- Bang thong: 200 MHz

- C6 2 kénh do, tich hop dong ho van ning

- Téc d6 1ay mau 5G mau/gidy (1 kénh)

- Bo nhé 500k mau (1 kénh)

- Téc @6 lay miu dang séng: 50000 dang song/gidy
May hién song c6 do da | - Phéan giai ADC 10 bit;

nang DC/AC - An toan CAT IV 600 V/CAT III 1000 V; chéng nudc
IP51.

- P9 nhay tir 2 mV/thang chia dén 100 V/thang chia

- Dai 1&ch (offset) dién ap 200 V (dai tir 1 V/thang chia
dén 20 V/thang chia)

- Tich hop 37 phép do tu dong

25

Nha thau soan mot bang tuong tu dé ching minh hang hoa do nha thau chao
tuan thii voi cac yéu cau néu trén.

* Cac yéu cau chung vé hang héa cung cip:

- Toan bo thiét bi va vat tu cung cap phai méi 100%, chua qua sir dung, san
XUAt khong trudc nam 2024, stir dung toan bo céac cai tién méi nhat vé thiét ké va vat
liéu, thoa mén voi tiéu chuan Viét Nam va ding ky chat luong ctia nha san xuat.

- Trong HSDT, nha thau phai dinh 16 va day du tén, chung loai, ma hiéu, hing
san xuat, ngudn gdc, xudt xi/chimg nhan xuat xuong (néu co), thong sd ky thuét cia
céc vat tu, thiét b st dung cho dy 4n ma khong dugc ghi “hoac tuong duong”.

- Nha thau phai cung cép cac tai liéu trong E-HSDT dé chimg minh tinh hop
1é cuia hang hoa chao thau d6i voi thiét bi cung cp, bao gdm nhung khong gidi han
cac tai liéu:

+ Tai liéu k§y thuat/Catalogue va céc tai liéu khac (néu co) cta thiét bi do nha
san xuét phat hanh hodc in tir website chinh thirc cia nha san xuat (c6 ban dich Tiéng
Viét néu dugc viét bang ngdn ngir khac). Catalogue hodc tai liéu k¥ thuat thé hién
day du cac thong sb ki thuat cia thiét bi chao thau.

+ Tai liéu hudng dan st dung va bao tri bang ngdn ngir gbc kém theo ban dich
Tiéng Viét.
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- Nha thau phai cung cip cac dich vu lién quan sau: Lap dit, thir nghiém, dao
tao, huéng dan str dung va chuyén giao cong nghé.

- Thir nghiém thiét bi phai thoa min cac yéu cau ciia E-HSMT va yéu cu cta
cac td chirc quan 1y co6 lién quan. Chiu moi chi phi nghiém thu, thtr nghiém hang
hoa.

- Hang hoa dugc cung cap t6i noi giao nhan, kiém dinh, giam dinh chat luong
(néu can) phai trong dang déng goi ctia Nha san xuat; cac thong s bén trong phai
phu hop véi dic tinh k¥ thuat dugc thoa thuan trong hop dong. Bat ky su thay doi
ngudn gbc, chung loai, quy cach k§y thuat nao s& khong duogc chip thuan.

- Tién d6 giao hang, ngay hoan thanh dich vu theo miu quy dinh tai E-HSMT.

* Vé to chire k¥ thuét lip dat, tho nghiém:

- Nha thau phai dé xuit phuong an bé tri day du can bo c6 nang luc phi hop
v6i tinh chét goi thau dé thuc hién chirc ning to chirc k¥ thuat, giam sat mot cach
lién tuc, c6 hé thong tudn tha chi dan cua thiét ké va quy trinh, quy pham hién hanh.

- Viéc thi cong phai tuan thi triét dé cac tiéu chuan, quy trinh, quy pham, theo
quy dinh do Nha nudc ban hanh

- Nha thau phai dam bao thi cong diing tién do va thoi gian.

- Nha thau phai tim hiéu thong tin vé cong truong nhu: ngudn dién, nude phuc
vu thi cong, cac loai cong trinh ngﬁm: duong dién, duong nudc, duong cap, céng,
giao thong... c6 thé bi hu hong do cong tac van chuyén, lap dat gay ra. Chu dau tu
khong giai quyét nhitng khiéu nai ctia nha thau do thiéu tim hiéu trudc hoic khong
tuan theo nhitng diéu kién nay.

+ Yéu cau chung vé giam sat chat lugng: viéc giam sat, quan 1y chat luong
cong trinh phai duoc thyc hién theo Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021.
Nha thau phai lap so do giam sat kém véi HSDT trong d6 md ta hé thong giam sat,
bién phéap giam sat chat lugng ctia nha thau dé dam bao chat luong va quy pham
hién hanh bao gom:

- So d6 bd tri nhan su hé théng giam sat, trach nhiém cua nguoi gidm sat;

- Bién phap giam sat chét luong, chung loai hang hoa dé dap ung yéu cau cia
E-HSMT;

- Bién phap giam sat chat luong thi cong lap dat, thir nghiém (tu kiém tra);

- Bién phép giam sat quan 1y ho so chét luong;

- Bién phép giam sat vé tién do;

- Cac bién phép giam sat khac ctia nha thau.

+ Giam sat ctia chu dau tu va don vi tu van giam sat:

- Ngoai bién phap giam sat do nha thau lap Nha thau phai chiu su giam sat
ctia chi dau tu va nha thau TVGS theo cic quy dinh hién hanh.
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- Nha thau phai chiu hoan toan trach nhiém vé k¥ thuat va giai phap thi cong
lap dit cua minh do su bét can trong qua trinh tir gidam sat ctia nha thau

1.3. Cac yéu cau khac

- Cam két bao hanh bao hanh thiét bi tdi thiéu 24 thang sau lap dit. Bao tri
dinh ky 06 thang/1an trong thoi gian bao hanh.

- Cam két cung cip day du tai liéu hudng dan sir dung, van hanh bang tiéng
Anh va tiéng Viét, gdbm:

+ Yéu cau vé nguén dién;

+ Quy trinh cong nghé, tinh ndng k¥ thuit;

+ Chi ti€u nguyén, nhién liu;

+ Va céc tai liéu khac c6 lién quan

- Nghiém thu ban giao:

+ Cong viéc chi dugc coi 1a hoan thanh khi Nha thau nhan duogc bién ban
nghi¢m thu ban giao dua vao su dung.

+ Moi thu tuc nghiém thu ban giao dugc thuc hién theo dung quy dinh cua
Phap luat. Nha thau c6 quyén dua vao trong dé xuét tai chinh toan bd cac chi phi can
thiét d¢ dam bao cho minh nhén dugc ching chi hoan thanh cong viéc.

Muc 2. Ban vé

Khong c6 ban ve.

Muc 3. Kiém tra va thir nghiém

Céc kiém tra va thir nghiém cén tién hanh gom co.

- Kiém tra hd so, nhdn méc, hinh thirc hang hoa va gidy to di kém:

- Kiém tra s6 luong, ngoai quan va céc chi tiét, kich thudc, thir nghiém cac
dic tinh k¥ thuat, chat lvong hang hoa theo qui dinh.

- Cac ho so, gidy to di kém thiét bi:

* Pbi v6i hang hoa nhap khau tir nudc ngoai:

+ Gidy chirng nhdn xudt xit (CO);

+ Gidy chirng nhdn chdt lwong (CQ);

+ To khai hai quan cua l6 hang;

+ Vin don;,

+ Hoa don thuwong mai (Invoice);

+ Phiéu déng géi (Packing list);

+ Hop dong mua ban;

+ Gidy bdo hanh;

+ Chitng nhan vat liéu ché tao, thir nghiém hang hoa hodac gicfy kiém tra xudt
xudéng ciia nha san xudt (néu co);

+ Tai liéu hudng dan sik dung bang tiéng Anh (ciia nha san xudt);
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* Pdi v6i hang hda mua trong nudc:

+ Chirng nhan chat luwong hoac Chung nhdn vdt liéu ché tao, thir nghiém hang
héa hodc gidy kiém tra xudt xwong ciia nha san xudt (néu cé);

+ Phiéu xudt kho;

+ Gidy bdo hanh;

+ Tai liéu hudng dan sir dung bang tiéng Viét (ciia nha san xudt);

- Kiém tra lap dat tinh.

- Kiém tra thir nghiém (chay thtr) van hanh thiét bi.

- Kiém dinh, giam dinh chét lugng thiét bi.

- Kiém tra an ninh, an toan hang héa trudc khi ban giao dua vao st dung



