Chwong V. YEU CAU VE KY THUAT

1.1. Gi6i thigu chung vé dw todn, géi thau

- Tén g6i thau: Mua thiét bi cho phong thyc hanh dién tir co ban, thi nghiém ban
dan;

- Gia goi thau: 1.939.763.441VND

- Nguén vén: Ngudn thu hoc phi

- Thoi gian t6 chire Iyra chon nha thau: 60 ngay

- Thoi gian bat dau t6 chtrc lwa chon nha thau: Quy IV, 2025

- Hinh thirc, phuong thire Iya chon nha thau: D4u thau rong rii qua mang; Mot giai
doan mot tai ho so

- Loai hop dong: Tron goi

- Thoi gian thyuc hién géi thau: 45 ngay

- Ty chon mua thém (néu c6): Khong ap dung.

1.2. Yéu cdu vé ky thugt
1.2.1. Yéu cau chung

- Céc hang hoa tham gia chao thau phai méi 100%, san xuit nim 2025 c¢6 ngudn gdc
Xuat X\ 10 rang.

- Nha thau phai nop catalogue do nha san xuat phat hanh dbi voi timg model hang héa
chao thau. Catalogue phai thé hién rd tén, logo ctia hing san xut, ma san pham (model), hinh
anh va day du cac thong s6 k¥ thuat. Khong chdp nhan catalogue do nha thau ty bién soan,
chinh sira, dich, sao chép hodc tong hop tir nhiéu nguén ma khong kém ban gbc cuia nha san
XUAt. Catalogue dinh dang Word, Excel, hoac khong thé hién thuong hiéu, ma san phém ro
rang s& bi coi 1a khong hop 18. Trudng hop catalogue bang tiéng nudc ngoai, nha thau phai
ndp ban gdc tiéng nudc ngoai kém ban dich tiéng Viét co xac nhan ctia nha thau. Chi dau tu
c6 quyén dbi chiéu thong tin catalogue trén trang web chinh thirc ctia hang san xuét hodc dai
dién duogc Gy quyén tai Viét Nam dé xac minh tinh xac thuc. Catalogue khong dap ung quy
dinh trén hoac khong chiing minh duoc xuat xtr, model, thong ) k¥ thuat s€ bi danh gia khong
dat yéu cau k¥ thut.

- Nha thau phai dam béo tinh trung thyc, chinh xac trong viéc thong tin vé chét lugng
hang hoa ciia minh. Chii dau tu s& khong chap nhan cic san pham do nha thiu cung cdp ma
khong c¢6 ngudn gbce 1o rang, khong dam bao chat lugng hodc vi pham cac chinh sach ¢6 lién
quan do Nha nudc ban hanh.

- Péi voi hang hoa Bo thi nghiém dién tir Xung - S6; Bo thi nghiém dién tir twong tu
E-HSDT phai kém theo ban sao ching chi ISO 9001:2015 (hodc twong duong) ctia nha san
xuét con hiéu luc tai thoi diém nop hd so.



- Nha thau phai c6 bang dap (mg vé k¥ thuat cua hang héa chio thau theo miu sau:

+ Bdang ddp vmg yéu cau ky thudt hang héa (file word/excel dinh kém E-HSDT):

STT | Danh | Yéu cau ky thuat Pap ng k§ thuat cia HO so | Tai liéu Ky
muc cia HO so moi du thau thuat tham
hang héa | thau chiéu trong
E-HSDT
(D) ) 3) 4 ®)
1 Tén hang | Mo ta hang hoa Mo ta hang hoa thuc té nha thau Trang ... ciia
hoa cua E-HSMT chao bao gom ky ma hiéu/nhan Catalog / Tai
mac san pham (theo quy dinh cta | liéu k¥
nha san xuét), tén nha san xuét, thuat/Hinh
ngudn goc xuét xtr, dic tinh k¥ anh ... thudc
thudt cua hang hoa E-HSDT
1.2.2 Yéu cau k§y thuit chi tiét
STT Tén thiét bi Piic tinh k§ thuét Dt‘lf’;‘h“ luff:lg
1 B¢ thi nghiém dién Bo 1
tir Xung - So, (1 bd
thiet bi bao gom) 7
1.1 |Bo thyc hanh Ky |- 1 card thi nghi€ém vd1 cac cong Bo 1

thuat s6 1: Cac cong
va mach 1at

logic (NOT, AND, OR, NAND,
NOR, EXOR, EXNOR) va 1 chudi
cac cong

- 1 card thi nghiém vé&i phan JK
flip flop

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with logic
gates (NOT, AND, OR, NAND,
NOR, EXOR, EXNOR) and a
sequence of gates

- 1 Experiment card with JK flip-
flop

- Labsoft browser and course
software)

Yéu cau vé xuidt x hang hoa:
Nhoém cac nude G7




1.2

B6 thuc hanh K¥
thuat s6 2: Cac mach
tuan tu

- 1 card thi nghiém véi cac cong
logic NAND, NOR va flip flop dé
xay dung cac mach tudn tu

- 1 card thi nghiém v&1 mach dém
nhi phan dong b, c6 thé thuc hién
ché do dém 1én hay xudng

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with NAND,
NOR gates and flip-flops for
building sequential circuits

- 1 Experiment card with
synchronous  binary  counter,
configurable as up or down
counter

- Labsoft browser and course
software)

Yéu cau vé xuat x hang hoa:
Nhoém cac nude G7

1.3

B6 thyc hanh Ky
thuat so 3: Cac mach
ung dung

- 1 card thi nghiém c6 2 bg cong 1
bit va 2 bd cong 4 bit

- 1 card thi nghiém vo61 bd don
kénh/ phan kénh 8 bit

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with 2 single-
bit and 2 4-bit adders

- 1 Experiment card with 8-bit
multiplexer/demultiplexer

- Labsoft browser and course
software)

Yéu cau vé xuat x hang hoa:
Nhoém cac nude G7

1.4

B6 thuc hanh Ky
thudt sb 4: Cach
mach chuyén déi tin
hi¢u

- 1 card thi nghiém véi 1 bd chuyén
d6i D/A c6 dién trd co trong sd va
1 bd chuyén ddi D/A c6 mach
mang R-2R, duoc xay dung bang
cach sir dung linh kién roi

- 1 card thi nghiém 1 bd chuyén
d6i A/D dung phuong phap dbc
don/ d6i va mach chuyén d6i A/D
dung phuong phép song song




(parallel method) (b6 chuyén dbi
flash), str dung linh kién roi

- 1 card thi nghiém c6 1 bo chuyén
d6i V/ fva 1 bd chuyén dbi f/ V
- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with 1 D/A
converter with weighted resistors
and 1 D/A converter with R-2R
network, built wusing discrete
components

- 1 Experiment card with 1 A/D
converter using single-/dual-slope
method and 1 A/D converter using
parallel method (flash converter),
built using discrete components

- 1 Experiment card with 1 V/f
converter and 1 f/V converter

- Labsoft browser and course
software)

Yéu cau vé xuat x hang hoa:
Nhoém cac nude G7

2 B¢ thi nghiém dién Bo
tir twong tw, (1 bd
thiét bi bao gom)

21 | B0 thyc hanh Ky |- 1 Card thi nghi€ém v61 cac mach Bo

thuat dién tr 1: Cac
linh kién ban dan

di 6t (cac di 6t Si, Ge, Zener)

- 1 Card thi nghiém véi thanh chan
sang té bao quang dién va mach 6n
ap st dung di 6t Zener

- 1 Card thi nghiém vd6i hé mach
Transistor dé xay dung cac mach
khac nhau (céac bg 13p lai emitter va
collector, c6/khong co hoi tiép)

- Hop luu tri

- Trinh duyét va phin mém khoa
hoc

(- 1 Experiment card with diode
circuits (Si, Ge and Zener diodes)
- 1 Experiment card with photocell
light barrier and stabilising circuit
using Zener diode




- 1 Experiment card with transistor
circuitry for building various
circuits (emitter and collector
followers, with/without feedback)

- Storage case

- Labsoft browser and course
software)

Yéu cau vé xuidt xt hang hoa:
Nhém cac nude G7

2.2

B6 thuc hanh K¥
thuat dién tir 2: Cac
mach da hai dung
transistor

- 1 Card thi nghiém vd6i1 mach da
hai khong 6n dinh st dung cic
thanh phan roi rac

- 1 Card thi nghi€ém v6i mach da
hai 6n dinh kép sir dung cac thanh
phan roi rac

- 1 Card thi nghiém vd61 mach da
hai 6n dinh don st dung cac thanh
phan roi rac

- Hop luu triv

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with astable
multivibrator ~ using  discrete
components

- 1 Experiment card with bistable
multivibrator ~ using  discrete
components

- 1 Experiment card with
monostable multivibrator using
discrete components

- Storage case

- Labsoft browser and course
software)

Yéu cau vé xuat x hang hoa:
Nhom cac nudec G7

2.3

B6 thuc hanh K¥
thuat dién tur 3: Cong
nghé Transistor va
Khuéch dai

- 1 Card thuc nghiém véi 2 mach
khuéch dai da trang thai véi tin
hiéu hoi tiép c6 thé diéu chinh
duoc

- 1 Card thuc nghiém vd&i mach
khuéch dai vi sai voi cac linh kién
ro1 rac




- 1 Card thyc nghiém véi 2 ngudn
dong dién khong d6i (Transistor
truong FET va ludng cuc)

- Hop luu trix

- Trinh duyét va phian mém khoa
hoc

(- 1 Experiment card with 2 multi-
stage amplifier circuits with
modifiable feedback

- 1 Experiment card with
differential amplifier built with
discrete components

- 1 Experiment card with 2
constant current sources (FET and
bipolar transistors)

- Storage case

- Labsoft browser and course
software)

Yéu cau vé xuit x hang hoa:
Nhoém cac nude G7

2.4

B6 thuc hanh K¥
thuat dién tr 4: Cac
transistor hi¢u Ung
truong

- 1 Card thi nghiém véi mach
Transistor FET st dung céc linh
kién roi1 rac

- Hop luu tri

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with FET
circuit  built using discrete
components

- Storage case

- Labsoft browser and course
software)

Yéu ciu vé xuit x( hang hoa:
Nhom cac nudec G7

2.5

B6 thuc hanh Ky
thuat dién tir 5: Cac
mach khuéch dai
thuat toan

- 1 card thi nghiém vdi cac mach
op-amp ddo va khong dao

- 1 card thi nghiém v&i b so sanh
va bd khéi dong Schmitt véi dién
ap tham chiéu c6 thé diéu chinh

- 1 card thi nghiém dé 1ap rap céac
mach khuéch dai thuat toan khac
nhau (bd loc tich cuc, bo chinh luu
chinh xac, phé”ln tir dao ham, phﬁn




tor tich phan ngudn dong khong
d6i, ngudn dién ap chinh xac) voi
dién 4p tham chiéu co thé diéu
chinh va dién tro tai thay doi

- Hop luu trix

- Trinh duyét va phian mém khoa
hoc

(- 1 Experiment card with inverting
and non-inverting op-amp circuits
- 1 Experiment card with
comparator and Schmitt trigger
circuit with adjustable reference
voltage

- 1 Experiment card for the
assembly of various operational
amplifier circuits (active filter,
precision rectifier, derivative-
action element, integral-action
element, constant current source,
precision voltage source) with
adjustable reference voltage and
variable load resistor

- Storage case

- Labsoft browser and course
software)

Yéu ciu vé xuit x( hang hoa:
Nhoém cac nude G7

2.6

B0 thuc hanh Ki

thuat dién tor 6.1:
Chat ban dan cong
sudt cho céc ung
dung dién 4&p xoay
chiéu

- 1 card thi nghi€ém duoc trang bi
cac linh kién ban din cong suit
khac nhau, ttrc 1a diode cong Suét,
thyristor, MOSFET, role trang thai
ran. Ngudn dién ap cong suit cach
ly dé van hanh chat ban din cong
Suét.

- 1 thé thi nghiém c6 chiic nang
nhu thé nap voi cac ing dung sau:
Mo hinh dén LED cao 4p, chiéu
sang bang bién ap thong thuong,
chiéu sang bang bién 4 ap dién tu.

- Kich hoat mé phong 16i dé xtr 1y
su ¢ ¢6 hé thong

- Hop luu tri




- Trinh duyét Labsoft va phin mém
khoéa hoc

(- 1 experiment card equipped with
various power semiconductor
components, i.e. power diode,
thyristor, MOSFET, solid state
relay. Electrically isolated power
voltage source for operating
power semiconductors.

- 1 experiment card functions as
the load card with the following
applications: High volt LED

model, illumination with
conventional transformer,
illumination  with  electronic
transformer.

- Fault simulation activation for
systematic trouble-shooting

- Storage case

- Labsoft browser and course
software)

Yéu cau vé xuit x hang hoa:
Nhom cac nudc G7

2.7

B0 thuc hanh Ki
thuat dién tor 6.2:
Chat ban dan cong
sudt cho céc ung
dung dién 4p 1 chiéu

- 1 Card thi nghiém duogc trang bi
cac linh kién ban din cong suat
khac nhau, tirc Ila MOSFET kénh n,
MOSFET kénh p, bo diéu khién
cong suit 4Q-MOSFET, IGBT,
role trang thai ran. Cam bién loai
Hall d¢ do dong dién cach ly.

- 1 thé thi nghiém c6 chiic nang
nhu thé tai voi cac ung dung sau:
Dong co banh rang DC lam tai cam
rmg, phan tir Peltier dé sudi 4m va
lam mat, dén LED cho cac hoat
dong diéu khién do sang.

- Kich hoat mo phong 15i dé xir 1y
su ¢ ¢6 hé thong

- Hop luu trix

- Trinh duyét Labsoft va phin mém
khoa hoc

(- 1 Experiment card equipped
with various power semiconductor




components, i.e. n-channel
MOSFET, p-channel MOSFET,
4Q-MOSFET power controller,
IGBT, solid state relays. Hall-type
sensor for electrically-isolated
current measurement.

- 1 experiment card functions as
the load card with the following
applications: DC gear motor as
inductive load, Peltier element for
heating and cooling, LED for
brightness control operations.

- Fault simulation activation for
systematic trouble-shooting

- Storage case

- Labsoft browser and course
software)

Yéu cau vé xuat x hang hoa:
Nhoém cac nude G7

2.8

Bo thuc hanh Ki
thuat dién tor 7: Cac
mach nguon tuong tu

- 1 Card thi nghiém vdi bd chinh
Iuu nira séng va cau cong voi mach
tai

- 1 Card thi nghiém véi bd nhén
dién ap trong mach xép tang
Villard

- 1 Card thi nghiém véi mach diéu
khién dién ap transistor va mach tai
- 1 Card thi nghiém véi bd diéu
khién dién ap c6 dinh va mach tai
- Hop luu trix

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with half-
wave and bridge rectifiers plus
load circuit

- 1 Experiment card with voltage
multiplier in Villard cascade
circuit

- 1 Experiment card with transistor
voltage regulator and load circuit
- 1 Experiment card with fixed-
voltage regulator and load circuit
- Storage case




- Labsoft browser and course
software)

Yéu cau vé xuit x hang hoa:
Nhoém cac nudec G7

2.9

B6 thuc hanh K¥
thuat dién tir 8: Cac
ngudén c6 ché do
chuyén mach

- 1 Card thi nghiém v&i bo chuyén
d6i DC / DC giam tirng budc (step-
down) trén IC diéu chinh chuyén
mach va dién tr¢ tai

- 1 Card thi nghiém véi bo chuyén
d6i DC / DC tang ting budc (step-
up) trén IC diéu chinh chuyén
mach va dién tr¢ tai

- Hop luu trir

- Trinh duyét va phan mém khoa
hoc

(- 1 Experiment card with step-
down DC/DC converter on
switching regulator IC and load
resistors

- 1 Experiment card with step-up
DC/DC converter on switching
regulator IC and load resistors

- Storage case

- Labsoft browser and course
software)

Yéu ciu vé xuit x( hang hoa:
Nhom cac nudec G7

2.10

Pién tor 9: Thiét ké
mach st dung NI
Multisi

- Phin mém NI Multisim
Education Edition, gidy phép
nguodi dung don 1¢

- Bang mach cam UniTrain c6 bo
cap

- 2 bo linh kién c6 day

- Hop luu tri

- Trinh duyét Labsoft va phan mém
khoéa hoc

(- Software NI Multisim Education
Edition, single user license

- UniTrain breadboard with set of
cables

- 2 sets of wired components

- Storage case




- Labsoft browser and course
software)

Yéu cau vé xuit x hang hoa:
Nhoém cac nudec G7

211 |Pién tir 10: BS tri |- Phan mém NI Ultiboard | Bo
PCB bang NI | Education Edition, gidy phép don
Ultiboard 1¢

- Trinh duyét Labsoft va phin mém
khoéa hoc
(- Software NI  Ultiboard
Education Edition, single license
- Labsoft browser and course
software)
Yéu cau vé xuat x hang hoéa:
Nhoém cac nude G7
3 | Bj thiét bi dung Bo
chung (1 bd thiét bj
bao g(‘ﬁm)
3.1 | Khdi giao dién ghép | - BO xur ly trung tam 32 bit voi bo Bo

noi voi cac thiét bi do
trén phan mém

nhd luu trit cho cac phép do

- Giao dién USB ¢ ti sb truyén 12
Mbits/s

- Giao tiép WLAN/WiFi, 2.4 GHz,
IEEE 802.11 b/g/n

- Két ndi dong thoi bat ki thiét b
thir nghiém nao thong qua hé thong
bus ndi tiép

- Vo thiét ké chit luong cao véi
chan nhom va mat trudc Plexiglas
bé mit cing

- Phu hop cho cac khung panel dao
tao kho DIN A4

- Puoc thiét ké voi cac ddy dan an
toan 2-mm

-Pén LED da mau dé hién thi trang
thai

-Paura tuong tu +/ - 10V, 0,2 A,
DC - 5 MHz qua giic BNC va chan
cdm 2mm

- 4 dau vao tin hiéu tuong tu co tich
hop bd khuyéch dai vi sai v6i dai
tan 10Mhz, an toan cho dién ap lén
dén 100V, téc d6 ldy méu 100




mega mau/ gidy, c6 9 dai do véi
kha nang luu trir 4 x 8 k x 10 bit,
cac dau vao qua BNC (hai dau vao)
hozc chan cim 2 mm (4 dau vao)

- Hai dau vao tuong tu cho do dong
dién, bao vé qua dong 1én dén 5A,
tbc do 14y mau 250 kilosmaples, 2
dai do, d6 phan giai 12 bit, két ndi
thong qua giac 2-mm

- 3 dau ra twong tu bién db6i t/-
20V, 1 A, DC-150 Hz (yéu cau
C04203-2B)

- Pau ra tin hiéu sb 16 bit, trong sb
c6 8 bit c6 thé ndi ra ngoai tir cac
16 cdm 2mm, TTL/ CMOS , tan s6
ddng hd tir 0 - 100 KHz, d6 16n 1a
+/-15V.

- Pau vao tin hiéu sb 16 bit, trong
s6 c6 8 bit c6 thé ndi ra ngoai tir
cac 16 cdm 2mm, d6 16n bo nhé: 16
bit x 2k, TTL/ CMOS, tan sb lay
mau 0 - 100 KHz, do 16n 1a +/- 15
V.

-8 Role 24 V DC/1A, trong d6 co
4 ro le dugc ndi ra ngoai tir cac 16
cdm 2mm.

- Kich thudc: 29,6 x 19 x 8,6 cm

- Ngudn cung cap 100-264 V, 47-
63 Hz, ddura 24 V/5 A

- Trong lugng (bao gdm ca ngudn
dién): 2,1 kg

- Céc thiét bi do 4o (ddng hd va
ngudn):

+2Vonké VI, 2 Ampe ké VI: AC,
DC, 9 muc tr 100mV dén 50V,
true RMS, AV

+ 1 Déng hd do cong suét, 9 mc,
100 mV dén 50 V

+ 1 VI v6i 8 ro le, 1 dong hd van
nang VI: hién thi _da nang (tuy
chon) trong phdn mém




+ 1x ampe ké 2 kénh VI: AC, DC,
2 dai, 300 mA va 3 A, TrueRMS,
AV

+ 1x Von ké 2 kénh VI: AC, DC, 9
dai, 100 mV té1 50 V, TrueRMS,
AV

+ May hién song 2-/4- kénh c6 do
rong dai 10 MHz, chia lam 25 murc,
100 ns / div dén 10 s / div, 9 mirc
tir 20 mV / div dén 10 V / div,
trigger va pre-trigger ché d6 XY va
XT. ham con tré, ham cdng va
nhan cho 2 kénh

+ 1x M4y phan tich pho VI: 9 dai
dién ap 100 mV dén 50 V, dai tan
s6 dau vao 3 Hz dén 1 MHz, hién
thi mién thoi gian

+ 1 x VI Bode-Plotter: 9 dai dién
ap 100 mV dén 50 V, dai tan s6 1
Hz - 5 MHz, hién thi mién thoi gian
va so d6 quy tich

+ Nguon 1 chiéu c6 thé hiéu chinh
VIO-10V.

+ 1 may phat ham VI: 0.5 Hz - 5
MHz, 0 - 10V, dang séng: Hinh
sin, xung vudng, tam giac

+ 1 may phét ty ngau, 1 may phat
xung VI

+1 VI vé6i 16 dau ra sb, 1x VI véi
16 dau vao sd, 1 x VI véi 16 dau
vao/ra s6. Ché do hién thi: nhj
phan, ma 16, thap phan, va ma h¢
co sb 8

+ 1 ngudn cp 3 pha VI, 0 - 150 Hz,
0-14Vrms, 2 A

+ 1 Ngudn cdp DC c6 thé diéu
chinh VI, 3x(-20 V - +20 V), 2 A
+ 1 Ngudn cap ba pha VI

(- 32-bit processor with storage
memory for measurements

- USB interfaces, transfer rate 12
Mbits/s




- WLAN/WiFi interface, 2.4 GHz,
IEEE 802.11 b/g/n

- Simultaneous connection of any
number of Experimenters via serial
bus system

- High-quality designer casing
with aluminium feet and surface-
hardened Plexiglas front panel

- Suitable for accommodating in
training panel frames for DIN A4
training panels

- Designed for connection of 2-mm
safety measuring leads

- Multi-coloured LEDs for
displaying status

- Adjustable analog output, +/-10
V, 0.2 A, DC — 5 MHz, via BNC
and 2-mm sockets

- 4 Analog differential amplifier
inputs with 10 MHz band width,
safe for voltages up to 100 V,
sampling rate 100 mega samples, 9
measuring ranges, memory depth 4
x 8 k x 10 bits, inputs via BNC (2
inputs) or 2-mm sockets (4 inputs)
- 2 Analog inputs for current
measurement, overcurrent-
protected up to 5 A, sampling rate
250 kilo samples, 2 measuring
ranges, resolution 12  bits,
connection via 2-mm sockets

- 3 variable analog outputs +/-
20V, 1 A, DC-150 Hz (requires
C04203-2B)

- 16-bit digital signal output, of
which 8 bits are accessed via 2-mm
sockets, TTL/CMOS, clock
frequency 0 — 100 kHz, electric
strength +/- 15V

- 16-bit digital signal input, of
which 8 bits are accessed via 2-mm
sockets, memory depth 16 bit x 2




k, TTL/CMOS, sampling rate 0 —
100 kHz, electric strength +/- 15V,
- 8 Relays, 24 VV DC/1 A, of which
4 are accessed via 2-mm sockets

- Dimensions: 29.6 x 19 x 8.6 cm

- External power supply with wide
range input 100-264 V, 47-63 Hz,
output 24V /5 A

- Weight (including  power
supply): 2.1 kg

- Virtual instruments (meters and
sources):

+ 2 x Voltmeter VIs, 2 x Ammeter
Vis: AC, DC, 9 ranges, 100 mV to
50V, true RMS, AV

+ 1 x Power meter, 9 ranges, 100
mV to 50 V

+ 1 x VI with 8 relays, 1 x
Multimeter VI: multimeter display
(optional LM2330, LM2331 or
LM2322) in LabSoft

+ 1 x 2-channel ammeter VI. AC,
DC, 2 ranges, 300 mA and 3 A,
TrueRMS, AV

+ 1 x 2-channel voltmeter VI: AC,
DC, 9 ranges, 100 mV to 50 V,
TrueRMS, AV

+ 1 2-/4-channel oscilloscope:
band width 10 MHz, 25 time
ranges, 100 ns/div to 10 s/div, 9
ranges 20 mV/div to 10 V/div,
trigger and pre-trigger, XY and XT
modes, cursor function, addition
and multiplication function for 2
channels

+ 1 x VI Spectrum Analyzer: 9
voltage ranges 100 mV to 50 V,
input frequency range 3 Hz to1
MHz, time domain display

+ 1 X VI Bode-Plotter: 9 voltage
ranges 100 mV to 50 V, frequency
range 1 Hz - 5MHz, time domain
display and locus diagram




+ 1 x Adjustable DC voltage VI 0
-10V

+ 1 x Function generator VI: 0.5
Hz -5 MHz, 0 - 10 V, sine, square,
triangular,

+ 1 x Arbitrary generator VI, 1 x
Pulse generator VI

+ 1 x VI with 16 digital outputs, 1
x VI with 16 x digital inputs, 1 x
VI with 16 digital input/outputs.
Display modes: binary, hex,
decimal and octal numerals

+ 1 x Three-phase power supply
VI, 0-150 Hz, 0 - 14 Vrms, 2 A
(requires CO4203-2B)

+ 1 x Adjustable DC power supply
VI, 3 x (20 V - +20 V), 2 A
(requires CO4203-2B)

+ 1 x Three-phase power supply VI
with additional phase-shift and
clock rate adjustment (requires
C04203-2B))

Yéu cau vé xuit x hang hoa:
Nhom cac nudc G7

3.2

Khoi thuc hanh thi
nghi¢m

- Két ndi véi Giao dién va cac thi
nghiém bd sung qua bus

- Két ndi bus cho thé thir nghiém
- Vo thiét ké chét luong cao voi
chan nhom va bé mit cing

- Thich hop dé chira khung bang
dao tao cho bang dao tao chuin
DIN A4

- Pién ap cb dinh va thay d6i co
san thong qua 8 6 cam 2 mm

- Két ndi bang day do an toan 2 mm
- C6 thé chira thé thir nghiém

- Co ché day cho thé thir nghiém
v6i 16 x0 hdi

- Twong thich bang cam voi céac
thiét bi roi rac hay cac mach tich
hop

- Twong thich véi ddng hd do van
nang st dung giao dién IrDa.




Cac phu kién do, dién tr¢ Shunts va
cac cap ndi

(- Connects to the UniTrain
Interface and additional
Experimenters via UniTrain bus

- UniTrain bus connection for
experiment cards

- High-quality designer casing
with aluminium feet and surface-
hardened Plexiglas front window

- Suitable for accommodating
training panel frames for DIN A4
training panels

- Fixed and variable voltages
available via 8 2-mm sockets

- Connections by means of 2-mm
safety measuring leads

- Accommodates
UniTrain experiment cards

- Eject mechanism for UniTrain
experiment cards with return
spring

- Accommodates a breadboard for
experimenting  with  discrete
components  and integrated
circuits)

Yéu ciu vé xuit x(r hang hoa:
Nhom cac nudec G7

3.3 |Cac phu kién do, | UniTrain measurement Bo
dién trd Shunts va | accessories, shunts and connection
cac cap ndi cables
Yéu cau vé xuat x hang hoa:
Nhom cac nuoc G7
3.4 | Pong hd vanning | Multi13S digital multimeter Bo
Yéu cau vé xuat x hang hoa:
Nhom cac nuoc G7
4 Hé théng Panh gia | * Thong s6 k¥ thuat: Bo

Pao tao Vi diéu
khién

- Ngudn cap dau vao: Pién xoay
chiéu 1 pha, 3 day, AC220V+10%
S50Hz

- Ngudn cép dau ra: DC+5V/IA,
DC+12V/1A, DC 24V+59%]/1.5A
- Cong suat: <IKVA




- Moi truong lam viéc: Nhiét do -5
~40°C, d6 am tuong d6i <80% (¢
25°C), do cao <4000m

* CAu tao thiét bi:

- Nén tang dao tao

- Hop diéu khién ngudn tong

- Hop ngudn AC 220V

- Hop MCU-DCO1

- Hop MCU-DC02

- M6-dun chinh MCUI-02

- M6-dun hién thi I MCUI-03

- M6-dun hién thi Il MCUI-04

- M6-dun huéng dan MCUI-05

- M06-dun xir 1y tin hiéu MCUI-06
- M6-dun giao tiép MCUI-07

- Md-dun mé rong cong MCUI-08
- M6-dun ro-le MCUI-09

- M06-dun cam bién nhiét do
MCUI-10

- M&-dun két ndi cam bién MCUI-
11

- M6-dun dong co AC/DC MCUI-
12

(* Specification:

- Input power supply: Single phase
three wire AC220V+10% 50Hz

- Output power supply: DC£5V/1A
, DC+12V/1A, DC 24V+5 %/1.5A
- Capacity: <IKVA

- Working environment: Ambient
temperature  range:-5~40°C,
relative humidity <80%(25°C),
altitude <4000m

* Equipment composition:

- Training platform

- General Power supply control
hanging box

- 220V AC power supply hanging
box

- MCU-DCO01 hanging box

- MCU-DCO02 hanging box

- The host module MCUI-02




- Display module I MCUI-03

- Display module Il MCUI-04

- Instruction module MCUI-05

- Signal processing module MCUI-
06

- Communication interface module
MCUI-07

- Port expansion module MCUI-08
- Relay module MCUI-09

- Temperature sensor module
MCUI-10

- Sensor connection module
MCUI-11

- AC and DC motor module MCUI-
12)

H(:)p thgc hanh Vi
diéu khién

Théng s6 ky thudt:

- Nguén vao: Pién xoay chiéu mot
pha ba day, AC220V +10%, 50Hz
- Moéi truong lam viée: Nhiét do -
10°C dén +40°C, d6 am tuwong doi
<85% (¢ 25°C), d6 cao <4000m

- Nguén ra: Nguén DC 6n dinh:
+5V/1A, £12V/1A

Danh sdch cdu hinh chi tiét:

- M&-dun hién thi mic logic 8 bit:
1 céi

- M6-dun chinh (host module): 1
cai

- M@-dun hién thi LCD 1602: 1 cai
- M6-dun ma tran diém 16x16: 1
cai

- M6-dun chuyén d6i AD/DA: 1
cai

- M6-dun diéu khién ro-le: 1 cai

- Giao dién diéu khién dong co
DC: 1 céi

- Giao dién diéu khién dong co
buoc: 1 cai

- M6-dun coi bao 18B20: 1 cai

- M6-dun hién thi LED déng 6 chit
s6: 1 cai

- M&-dun chuyén d6i dir liéu nbi
tiép/song song: 1 cai




- M6 rong 1/0: 1 cai

- Giao dién dau vao cong tic 8 bit:
1 cai

- Ban phim ddc lap 8 phim: 1 cai

- Md-dun dong ho thoi gian thuc
PCF8563: 1 céi

- M0-dun ghi 4m va phat am thanh
ISD, diéu khién am thanh: 1 cai

- M0O-dun 8255: 1 cai

- M6-dun 8155: 1 cai

- M0-dun ban phim ma tran: 1 cai
(* Specification:

- Input power: Single phase three
wire, AC220V+10 % 50Hz

- Work environment: temperature -
10°C —+40°C, relative humidity
<85 % (25°C, height<4000m

- Output: DC stabilized power
supply: £5 V/1A, £12 VI1A

* Configuration detailed list:

- 8 bit logical level display: 1lea

- Host module : lea

- 1602 LCD display module: lea

- 16*16 dot matrix module: lea

- AD/DA convert module : lea

- Relay control module : 1lea

- DC motor control interface : lea
- Step motor control interface : lea
- 18B20 Buzzer module: lea

- 6 bit dynamic digit tube display :
lea

- Serial data/parallel data convert
module : lea

- I/O expansion : lea

- 8 bit switch value input : lea

- 8 bit independent keyboard: lea
- PCF8563 real time clock module:
lea

- ISD voice record & play, audio
drive module: lea

- 8255 module: lea

- 8155 module: lea




- Matrix keyboard module : 1ea)

Hop thuc hanh phat
trién FPGA

Théng s6 ky thudt:

- Ngudn vao: AC 220V +10%,
50Hz (dién xoay chiéu 3 day, 1
pha)

- Ngudn ra: DC 6n dinh: 5V/IA,
12VI1A

- Cong suét thiét bi: < S00VA

- Méi truong lam viée:

- Nhiét do: -10°C dén +40°C

- Do am twong ddi: <80% (& 25°C)
- Do cao: <4000m

Danh sach cac module:

- Giao dién RS485

- Giao dién CAN

- Chuyén d6i AD/DA (tir twong tu
sang sO va nguoc lai)

- Giao dién Ethernet

- Chip chinh EP4CE10

- Giao dién nap chuong trinh
(JTAG)

- BO nhé SPI - FLASH

- Ong hién thi LED (Digital Tube)
- B6 thu hong ngoai

- Am thanh

- Micro

- Chip dong ho thoi gian thuc
(RTC)

- Giao dién cam bién nhiét do va do
am

- Buzzer (coi bao)

- Khe cam thé TF

- Cam bién anh sang moi truong

- Dé cam RTC

- Dau ndi 40 chan * 2

- Nut cdm ung dién dung

- Giao dién HDMI

- BO nhd SDRAM

- 4 dén LED hién thi

- Nt reset

- 4 nuat co hoc

- Cong tac




- Giao dién cp ngudn DC

- Cong USB sang serial

- Giao dién RS232 (chuén cai)

- Giao  dién  chiét  ap
(potentiometer)

- EEPROM

- Giao dién VGA

Danh séach cau hinh hé thong:

- Hop thyc hanh phat trién D LDZ-
FPGA: 01 b0

- B6O mo6 phdong (Emulator): 01 cai
- Cap ngudn: 01 cai

(* Specification:

- Input power: single-phase three-
wire AC220V+10% 50Hz

- Output power: DC regulated
power supply: 5V/1A, 12V/1A

- Device capacity: <500VA

- working environment: The
ambient temperature range is -
10°C to +40°C, the relative
humidity is <80% (25°C), and the
altitude is <4000 meters

* Introduction of module:

- RS485 interface

- CAN interface

- AD/DA (analog-to-
digital/digital-to-analog
conversion)

- Ethernet interface

- EP4ACE10 main chip

- Download interface (JTAG)

- SPI - FLASH

- Digital Tube

- Infrared receiver

- audio

- Microphone

- RTC clock chip

- Temperature and Humidity
Interface

- buzzer

- TF deck

- ambient light sensor




- RTC base

- 40P header*2

- Capacitive touch button

- HDMI interface

- SDRAM

- Four LED display lights

- reset button

- four mechanical buttons
- switch

- Power input (DC power input
interface)

- USB to serial port

- RS232 interface (female)
- Potentiometer interface

- EEPROM

- VGA interface

* System configuration list:
- D LDZ-FPGA development
experiment box: lea

- Emulator: lea

- power cable: lea)

Bo thuc hanh Vi xur
ly

* Théng sé kj thudt:

+ Ngudn vao: AC 220V +10%,
S50Hz

+ Nguén ra: DC +5V/3A,
+12V/0.5A, -12V/0.5A

* Moi truong lam viéc:

+ Nhiét d¢: -10 ~ +40°C

+ P9 am twong d6i <85% (¢ 25°C)
+ Do cao <4000m

+ Cong suit tiéu thu: < 0.5 KVA
+ Trong luong: ~5 KG

+ Kich thude: 520 x 330 x 140 mm
+ Chat liéu v6 hop: Khung hop kim
nhoém nhe, két hop gd — bén va
thAm my

+ Bao vé an toan: chbng ngin
mach, ty phuc hoi

* Thanh phan hé thong:

1. CPU nguodi dung (Intel 8088, hd
trg md phong truc tuyén)

2. Giao tiép USB




3. Céc duong dir liéu/dia chi va tin
hiéu diéu khién

4. Pon vi gidi ma va chét dia chi
5. Thiét ké boi chip CPLD 1032

6. ROM m¢ rong (64K), RAM mo
rong (64K)

7. Khu vuc mo rong module (cod
thé gan thém cam bién)

8. Cong giao tiép ndi tiép RS232
9. 8251 — Giao tiép nbi tiép

10. 8253 — Bo dém/thoi gian

11. 8279 — Ban phim/Hién thi

12. 8237 — Truyén DMA

13. 8259 — Bo diéu khién ngat

14. 8255 — /O da nang

15. 8155 — RAM + 1/O + Bo dinh
thoi

16. Ban phim ma tran 4x6

17. Module LED dong 6 chit sb
18. 8 dén LED xuit dit liéu

19. 8 cong tic gat DIP

20. 8 cong tac nhan

21. LED ma tran 16x16

22. Man hinh LCD 128x64

23. Module nguén DC: +5V,
+12V, -12V

24. M6 rong cong 1/0 (7418244,
74L.S273)

25. Module coi (buzzer)

26. Module Emitter follower

27. Xung don & dong ho ¢ dinh
28. Chuyén d6i A/D song song
(ADC0809)

29. Chuyén d6i D/A song song
(DAC0832)

30. Diéu chinh dién ap

31. Khuéch dai 4m thanh (LM386)
32. Module relay

33. Dong co DC (c6 cam bién Hall)
34. Bong co budc 4 pha (c6 mach
diéu khién)




35. 1 dia CD (mi ngudn, phin
mém, tai liéu PDF, huéng dan dién
tir)

36. Day ngudn 220V tiéu chuin
37. Dy ndi tiéu chuan + nhiéu day
8 16i mau

Danh sdch phan mém, chwong
trinh va tai liéu:

Phan mém & cong cu:

8088.exe

Trinh diéu khién CH340K

Serial Port Debugging Assistant
V2.2

ZIMO221.EXE

Trinh gidi nén .zip

Adobe Reader CN

Chuong trinh mau:

Ma hop nglt ASM

Mi C cho chuong trinh hién thi
LED

Tai liéu: Hudng dan st dung

PDF lién quan dén thiét b

Ban hoc 1y thuyét

- Chiéu rong 1200 x sau 700 x cao
750 mm

- Chét liéu: Ban lam viéc gd cong
nghiép melamine

- Mit ban gb cong nghiép
melamine/laminate

- Chan ban bang thép son tinh dién

Cai

Ban thi nghiém
chuyén dung

- Dai x Rong x Cao:
1250x700x750mm,

- 4 chan dugc lam bang nhom dinh
hinh cung viing, c6 chan ting
chinh chiéu cao,

- Mat ban 1250x700x25mm duoc
lam tir gb cong nghiép chét luong
cao phu melamin

Cai

10

Ghé gap

- Kich thudéc: W440 x D520 x
H795 mm

- Chét liéu: Pém tya nhya, chan sit
éng son tinh dién, khung chan son
hoac ma

+ Ghé xép lung twa nhya.

Cai

16




11

May tinh dé ban
Computer CPU

- Processor: Intel® Core Processor
i7

- Chipset: Intel

- RAM: 16 GB

- Hard drive: 512GB SSD

- Video card: 2 GB

- Keyboard: USB Keyboard

- Mouse: USB Mouse

Computer screen

- Screen size: 21.5 inches

- Brightness: 200 cd/m2

- Contrast: 1:1000

- Resolution: Full HD 1920 x 1080
OS: Windows 11 Home 64 bit

12

May chiéu

- Cong nghé: LCD

- B§ thu phong: Kich thudc hinh
chiéu: 30 - 300 inch

- b6 twong phan: 25.000:1

- Tubi tho dén: t&i da: 10.000 gidy
- Bg sadng: 5000 Ansi Lumens

- Am thanh: 16W

- BJ phan gidi: XGA (1024 x 768)

Cai

13

Man chiéu treo

- Kich thuodc: 2,13m x 2,13m
Tuong tGng: (84" x 84")- Kich
thudc duong chéo: 120 inch

Cai

14

Tu st dung d6

- Kich thude W915 x D450 x 1830
mm

- Chét li¢u: Sit son tinh dién

- Kiéu dang: Tu locker sat thiét ké
gom 6 khoang canh mo
- Bén trong mdi khoang ¢6 1 dot c6
dinh va 1 sudt treo quan 4o.

- Trén mdi canh c6 1 khoa Locker,
num tay nim va tai khoa méc

Cai

15

May han cam tay

- bién 4p: AC (220V)

- Cong suat: 60W

- Bién 4p gia nhi¢t: 24VAC

- Dai nhi¢t d9:150~450°C

- Dai nhiét 6 ngoai tuyén: +50°C
- Po 6n dinh nhiét do: +2°C (trong
khong khi tinh, khong tai)

- Céch thiét 1ap: nim diéu chinh

Cai




- B0 gia nhiét: b gia nhiét gém
60W 15i kép

- Tré khang dinh d6i dat: < 2Q

- Dién 4p dinh dbi dit: < 2mV

16 |Bdtuavitcachdién |- Tua vit bake cach dién Bo 1
FBEB0008~FBEBO0210. Size:
PHOx75, PH1x100, PH2x100

- Tua vit det cach dién
FAEBO0410~6E15. Size: 4x100,
5.5x125, 6.5x150

17 | Kim bim - Chiéu dai kim (L): 200mm Caéi 1
- Puong kinh cat toi da: g2.6mm
18 | Kim bop c6t Kich c&: dai 230mm (9 inch), dung |  Céi 1

dé kep, bam, cét dung cu.

Ghi chu:

- Yéu cau thong sé ky thudt quy dinh trong muc nay la toi thiéu, chi nham muc dich
mo ta va khong nham muc dich han ché nha thdu nha thau cé thé chao thdau nhitng hang
hoa co thong s6 ky thudt twong duwong hodc tot hon. Nha thdu cé van ban gidi trinh, cung
cap tai lidu dé chirng minh thong so ky thudt nha thau chdo la twong dwong hodc 16t hon.
Truong hop nha thau khéng cé van ban gidi trinh, cung cdp tai liéu chirng minh thi Té
chuyén gia sé danh gid theo dung tai li¢u ky thudt trong E-HSDT cua nha thau dd chao.
(Bat ky thuwong hi¢u, ky ma hiéu (Néu ¢6) trong tiéu chudn ky thudt chi tiét la dé minh hoa
cdc tieu chuan chdt lwong, tinh nang ky thudt. Vi vay nha thau cé thé chao cac hang héa
C6 thong hiéu, Ky ma hiéu khdac nhwng phdi dam bam tiéu chudn kj thudt, dac tinh ky
thudt, tinh néing sir dung “twong dwong” hodc “tot hon” so véi yéu cdu ciia E-HSMT).

1.3. Céc yéu cdu khdc:
Nha thau phai c6 cac cam két sau:

- Khi lap dit cac thiét bj phai cir can bo hudng dan st dung, chuyén giao, dao
tao va c6 tai liéu huéng dan sir dung san phém.

- Thu hoi hang héa trong truong hop di giao nhung khong dam bao chat luong
hodc c6 thong bao thu hdi clia co quan c6 tham quyén nhung nguyén nhan khong
phai do 18i Chu dau tu

- Cam két khic phuc, sira chira hd trg k¥ thuat trong vong toi da 13 48 gid ké
tir ngay nhan duoc thong béo 161, hong hoc tir chii dau tu. Cam két Hang héa dugc
lép dat, ban giao, bao hanh, bao tri theo tiéu chuin cta nha san xuat tai don vi st
dung.



- Cam két khi ban giao hang hoa, nha thau phai cung cap day dia CO/CQ cua
hang hoéa néu hang hoa 14 hang nhap khau; Dbi voi hang hoa trong nudc Phiéu xuat
xudng, bién ban kiém tra chit luong; Gidy chimg nhan hop quy/hop chuan (néu co).



Muc 2. Ban vé
Khong co
Muc 3. Kiém tra va thir nghiém

Hang hoa nha thau cung cip trudc khi dugc nghiém thu s& duoc chu dau tu
kiém tra tai Truong Pai hoc Khoa hoc. Bit cir hang hoa nao khong dam bao chat
luong theo yéu cau cua E-HSMT s& khong duge nghiém thu.



