Chuong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau ve ky thuit
Yéu cau vé k¥ thudt bao gom cdc ngi dung co ban nhw sau.
1.1. Gidi thiéu chung vé dw dn/dyw toan mua sam, goi thiu

- Tén gobi thau: Mua sim thiét bi phuc vu nghién ctru, dao tao ndm 2025 cua Hoc
vién Cong nghé Buu chinh Vién thong.

- Tén du toan mua sim: Mua sim thiét bi phuc vu nghién ctru, dao tao ndm 2025
cua Hoc vién Cong nghé Buu chinh Vién thong.

- Pia diém thuc hién du todn mua sdm: Hoc vién Cong nghé Buu chinh Vién
thong - sb 96A Tran Pha, Phuong Ha Péng, Thanh phd Ha Noi; S6 11 Nguyén Pinh
Chiéu, Phuong Sai Gon, Thanh phd Ho Chi Minh.

- Yéu cau vé cung cp hang héa: Hang héa ban giao, lap dat phai c6 ngudn gbe,
xuAt x, nha san xuét, thuong hiéu, ma hiéu, thong s6 k¥ thuét & rang. Néu kiém tra
hang hoa khong dat yéu ciu, nha thiu phai thay thé hang héa méi phi hop véi tiéu
chuén k¥ thuét da chao thau.

- Thoi gian thue hién hop dong:100 ngay.
1.2. Yéu cau vé kj thudt

Bét ky thuong hiéu, ma hiéu doc quyén clia nha san xuét nao dé (néu co) trong
bang yéu cau k¥ thuat dudi day d8 minh hoa céc tidu chuan chét lugng, tinh ning k§
thudt yéu cAu, nha thau c6 thé lwa chon du thau hang héa co ngué)n géc, xuét xt, nha
san xudt, thvong hidu, ma hiéu, thong s6 ky thuat phu hop véi didu kién cung cép
nhung phai dam bao yéu cau ¢ tiéu chuén k¥ thuat, dic tinh k§ thuat, tinh nang st
dung "twong duong, tuong tur vé chiing loal, tinh chat: c6 cuing chiing loai, tuong tu vé
dic tinh k¥ thuat va tinh ndng st dung vdi hang hoéa cua goi thau dang xét hodic "uu
viét hon, cao hon" so v&i céc yéu cAu tdi thiéu.

Tém tiit thong sé ky thudt ciia hang héa, dich vu lién quan. Hang héa, dich vu lién
quan phdi tudn thi cdc thong so ky thudt va tiéu chudn sau ddy:

Bl xovge M6 t hang héa/ Dic tinh ky thuat | Ponvi | >0
hang héa lwong
1 | May tinh loai 1 | CPU: Core i7-12700, 12C/20T, 25MB
Cache, up to 4.9GHz, Socket LGA1700
Mainboard: B760M H DDR4, mATX,
LGA1700, 4 khe DDR4, 2x M.2, SATA
11 Bo 30
RAM: 16GB (2x8GB) DDR4 3600MHz,
RGB

HDD: 1TB, 3.5", SATA III 6Gb/s,
7200RPM, 64MB Cache
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VGA: RTX 3050 8GB GDDR6, 128-bit,
HDMI/DP, PCIe 4.0 hodc twong duong
Vo6 may : EM700 — 3F Mesh Black, E-
ATX, kém 3 Fan RGB hodc tuong duong
SSD: 512GB NVMe M.2 2280, PCIe Gen
3.0 x4

Phim + Chudt: MK200 (Wired Combo)
hodc tuong duong

Man hinh: 23.8" IPS, FHD, 200Hz, 1ms,
2x HDMI 2.0 + 1x DP 1.4

Ngudn: 600W, 230V Peak

May tinh loai 2

CPU: Core i7-12700, 12C/20T, 25MB
Cache, up to 4.9GHz, Socket LGA1700
Mainboard: B760M Gaming WIFI Plus
DDRS5, mATX, LGA1700, 4 khe DDRS,
3x M.2, SATA TII, LAN 2.5G, WiFi 6
RAM: 32GB (2x16GB) DDRS 6000MHz,
RGB

HDD: 2TB, 3.5", SATA III 6Gb/s,
7200RPM, 256MB Cache

SSD: 500GB NVMe M.2 2280, PCle Gen
3.0 x4, doc 3100MB/s, ghi 2600MB/s
VGA: RTX 3050 WINDFORCE OC 8GB
GDDR6, 128-bit, HDMI/DP, PCIe 4.0
Ngudn: 650W, chuin ATX 3.1, 80+
Bronze

Phim + Chugt: MK200 (Wired Combo)
hodc tuong duong

Case: EM700 — 3F Mesh Black, E-ATX,
kém 3 Fan RGB hodc tuong duong

Man hinh: 27" [PS, FHD, 120Hz, 1ms,
HDMI + VGA + Headphone Jack

May tinh
all-in-one

Céu hinh va thong sb k¥ thust:

« Man hinh: > 24 inch, d§ phan giai > 4K,
do sang > 500 nits

« Bo xtt Iy (CPU): > 10 nhan CPU

« Bo xtr Iy dd hoa (GPU): > 10 nhan GPU
« B6 nhd RAM: > 24 GB hop nhét (Unified
Memory)

« O cling luwu trit: > SSD 512 GB

« Cong két ndi: 2 x Thunderbolt / USB 4, 2
x USB 3, jack 3.5mm (hodc twong dwong)
« Két ndi mang: Wi-Fi 6E, Bluetooth 5.3

+ Camera: D9 phén giai > 1080p tich hop

« Phu kién di kém: ddy du chudt, ban phim

Chiéc

04




bién thoai
théng minh loai
1

- Dung [ugng bd nhé trong: 128GB

- Man hinh: St dung cong nghé OLED,
kich thugc 6.1 inch, d0 phan giai 2532 x
1170 pixels

- Camera sau: Hé thong camera kép 12MP
(goc rong va siéu rong), hd trg ché d6 ban
dém, Deep Fusion, Smart HDR 4

- Camera trude: 12MP véi ché do chup
chén dung, Night mode, Smart HDR 4

- Quay video: Hd tro quay video 4K Dolby
Vision HDR, Cinematic Mode

- Hé didu hanh: iOS phién ban m&i nhat
twong thich tai thoi diém cung cip hoic hé
diéu hanh khdc ¢6 tinh ning, hiéu ning va
do bao mét twong duong

- Két ndi: 5G, Wi-Fi 6, Bluetooth 5.0, NFC
- Bao mét: Nhén dién khuon mat Face ID
hodc c¢ong nghé nhan dién khudn mat 3D
tiwrong duong

- Chéng nudce va bui: Chuén TP68 (theo tiéu
chudn IEC 60529)

- Pin: Dung lugng pin tich hop, hd tro sac
nhanh va sac khong day.

- Phu kién di kém: Cu sac va Céap USB-C
to Lightning, tai liéu huéng dan

Chiéc
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Dién thoai
théng minh loai
2

- Man hinh: Super AMOLED, kich thudc
6.5 inch, dd phan giai FHD+ (1080 x 2340
pixels), tan s6 quét 120Hz

- Bo vi xtr Iy (CPU): MediaTek Dimensity
6100+ (8 nhén, ti da 2.2GHz)

- RAM: 8GB

- B6 nhé trong: 128GB, hd trg mé rong qua
thé nhé microSD (tdi da 1TB)

- Hé diéu hanh: Android 14, giao dién One
Ul 6.1

- Camera sau: Cum camera kép 50MP
(chinh) + 2MP (x6a phong)

- Camera truéce: 13MP

- Két nbi mang: 5G, 4G LTE, Wi-Fi,
Bluetooth 5.3, NFC, GPS

- Pin: Dung lugng 5000mAb, hod tro sac
nhanh 25W qua cong USB-C

- Phu kién di kém: Hop mdy, cti sac va cdp
sac déng bd vai may, sach hudng dan, que
liy SIM

Chiéc
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Camera chiéu
sau

- Pham vi hoat dong: 0,15m — 10m

- Cong nghé: Stereo hdng ngoai chi dong
(Active Stereo IR)

- Truong nhin d6 sau (Depth FoV): Ngang
91° x Doc 66° x Puong chéo 101°

- Truomg nhin RGB (RGB FoV): Ngang
86° x Doc 55° x Budng chéo 94°

- D6 phan giai & tbe dd khung hinh (D9
sau): Toi da 1280 x 800 @30 fps

- D6 phén giai & toc dd khung hinh (RGB):
Ti da 1920 x 1080 @30 fps

- Do chinh x4c: <2% (& khoang cach 2m &
ROI 81%)

- Ngudn cip: USB Type-C

- Hé diéu hanh hd trg: Windows / Linux /
Android

- Mtrc tiéu thu dién trung binh: <2,5W

- SDK: Orbbec SDK

- Truyén dit liéu: USB 3.0/ USB 2.0

- Nhiét d6 hoat dong: 0°C —40°C

Chiéc

Server loai 1

Bd mdy tinh

01

GPU

- B6 nhd: 48 GB GDDR6 ECC

Bing thong b nhd: 768 GB/s — Bus 384-
bit

CUDA Cores: 10,752

Tensor Cores: 336 (thé hé 3)

RT Cores: 84 (thé hé 2)

Hiéu ndng: FP32 38.7 TFLOPS

Hiéu ndng: Tensor 309.7 TFLOPS
Hiéu nidng: Ray Tracing 75.6 TFLOPS
NVLink Két néi 2 GPU, 112.5 GB/s
Giao tiép: PCIe 4.0 x16

Cong sudt tidu thu 300 W

Cdng xuét hinh: 4 x DisplayPort 1.4a
H3 trg man hinh T6i da 4 man hinh
(8K/4K)

Chiéc
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CPU

Nhan / Ludng: 24/48

Xung co ban / Boost: 3.2 GHz /5.3 GHz
B nh¢ dém 1L1,1.2,1.3:1.5MB, 24MB,
128MB

Chiéc
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RAM hd trg DDR5 ECC RDIMM, Quad-
channel, 5200 MT7s, t6i da~1 TB

PCle 48 lane PCle 5.0

TDP: 350 W

Socket sTRS (TRX50 hodic WRX90)
Kién tric: Zen 4 (Storm Peak), 5 nm + 6
nm I/O

Tinh ning dic biét AVX-512, ECC, SMT,

ép xung (unlocked multiplier)

Mainboard

1. B6 nhé (RAM)

4x2 khe cim DDRS ECC R-DIMM

HJ tro dung luong ti da 1TB RAM ECC
Kién triic bon kénh (quad-channel), bing
thong cao cho (mg dung chuyén nghiép
2. Hé théng ngudn & tan nhiét

Thiét ké 36 pha cép dién cho CPU, bao
dam hiéu ning 6n dinh

2 diu cAp ngudn CPU 8-pin

Trang bi tan nhiét 1én cho VRM, chipset
va khe M.2

3. Khe mé rong & luu triv

Khe PCle:

6 x PCle 5.0 x16 slots

1 x PCIe 5.0 x16 slot (x8 mode)

O luu trit:

3 khe M.2 (2 khe PCle 5.0, 1 khe PCle
4.0)

4 cong SATA 6Gb/s

1 cong SmSAS hd trg RAID NVMe

4. Két ndi mang & khong day

1 cong Realtek 1Gb Ethernet (danh riéng
cho quan ly)

1 cbng Intel® Dual 10Gb Fthernet
Wi-Fi 7 (802.11be) + Bluetooth 5.4

5. Cong két nbi ngoai vi

1 cbng USB Type-C 20Gbps (USB 3.2
Gen 2x2)

6 cbng USB 10Gbps (USB 3.2 Gen 2
Type-A)

Chiéc

01




2 cong USB 2.0
Am thanh: chip Realtek AL.C1220P, hd
tro am thanh HD 32-bit/192kH

RAM

Dung lugng: 64GB / thanh

CAu tric rank: 2Rx4 (Dual Rank, mdi chip
dir liéu 4-bit)

Chuén b nhé: DDR5 ECC

Tbe do: 5600 Mbps (DDR5-5600)

Dién 4p hoat dong: 1.1V

S& chan (pin): 288-pin

Loai RAM ECC Registered DIMM
(RDIMM)

ECC (Error-Correcting Code) C6 — tur
dong phat hién & sira 13i bit

Tuong thich Mainboard may chi (server)
& workstation hd trg DDRS ECC RDIMM
Ung dung chinh May cht (server),
Workstation cao cép, hé théng can dd on
dinh cao

Chiéc
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O cirng

Dung lugng: 4 TB

Chuén giao tiép: NVMe 2.0 trén PCIe Gen
4.0 x4

Kich thude: M.2 2280 (22mm x 80mm)
B6 nhé dém (Cache): 4GB LPDDR4
DRAM

Téc do doc tudn tu: Lén dén 7.450 MB/s
Téc do ghi tudn tw: Lén dén 6.900 MB/s
Poc ngiu nhién (4KB, QD32): Téi da
1.600.000 IOPS

Ghi ngu nhién (4KB, QD32): Téi da
1.550.000 IOPS

TBW (Tdng dung lugng ghi): 2.400 TBW
MTBF (Tubi tho trung binh): 1.5 tridu gios
Dién ap hoat dong: 3.3V £ 5%

Cong sudt tiéu thy (TBW): Doc: ~5.4W «
Ghi: ~5.9W « Idle: ~50mW

Téan nhiét: Dynamic Thermal Guard + 16p

phtt ma niken trén controller

Chiéc
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Ngudn méy tinh : Cong suit 2000W

Chiéc
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Khung may, Téan nhiét CPU AIO, Quat
case, Cap, Linh ki¢n nho khac

Chiée
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Switch loai 1

- Loai thiét bi: Switch quan ly 16p 3 (Layer
3), ¢6 kha ning x&p chdng (stackable)

- S6 cbng: 48 cdbng RI-45
10/100/1000Base-T + 4 cong 10G SFP+

- Téc dd chuyén mach: Lén téi 176 Gbps

- The dd chuyén tiép goi tin: 130.95 Mpps

- Tinh nang dinh tuyén 16p 3: HO tro dinh
tuyén tinh, RIP, OSPF, VRRP

- H& tro IPv6 ddy da, phit hop véi mang thé
hé moi

- Hd tro cac tinh ning Layer 2: VLAN
802.1Q, GVRP, Q-in-Q, Port Trunking,
Voice VLAN

- Kha ndng bdo miat: ACL, 802.1x,
RADIUS, SSH, kiém soat truy cdp theo
I[P/MAC

- Quan ly: Giao dién dong lénh (CLI), trinh
duyét web, SNMP v1/v2c/v3, Telnet, SSH
- Chtrc ning xép chdng IP: Quan ly tdi da
24 switch qua mot dia chi IP duy nhét

- H3 trg kiém soat bang thong, QoS, WRR,
giam sat luu lugng

- Kich thude: Chudn rack 1U (440 x 240 x
43.6 mm)

- Ngudn dién: 100~240V AC, 50/60Hz

- Tiéu thu dién nang: Téi da 46.4 W

- Nhiét d§ hoat dong: 0 ~ 50°C

- Phit hop st dung cho hé théng mang
doanh nghiép, trung tdm dit li€u, nha cung
cép dich vu (ISP)

Chiéc
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May hién séng
loai 1

Thong sb ky thuét:

S6 kénh: 4

Tén s6: 100 MHz

Téc do ldy miu: 1,25 GS/s Tét ca cac kénh,
2,5 GS/s ntra kénh xen ké

Bd nhé dai; 10 M

Kénh analog hé thong doc:

D¢ phan dai doc: 8 bit

Dién p vao 16n nhét: 300 Vrms CAT II vé6i
dinh +425V

D6 chinh xac DC: 3%

Céch ly kénh dén kénh: 100:1 = 100 MHz,

Chiéc
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30:1>100 MHz

Kénh analog hé théng ngang:Kénh analog
hé théng ngang

Pham vi co s& thoi gian: 2 ns/div dén 1000
s/div (tAt ca kénh), 1 ns/div dén 1000 s/div
(ntra kénh)

Pham vi d6 tré co s thoi gian: -10 don vi
dén 5000 gidy

Pd chinh x4c clia co s¢ thoi gian: = 25 ppm
trong bat ky khoang thoi gian >1 ms nao
Cac phép do dang song:

Con tré: Dang séng, thanh V, thanh H va
thanh V

36 phép do tuy dong, trong do s6 luong
khong gi6i han co thé duge hién thi dudi
dang huy hiéu do

luong riéng 1é hodc tdng hop trong bang két
qua do luong

Tinh toan dang song:

S& hoc: Cong, trlr, nhin va chia

Ham toan hoc: Tich phén, vi phén, log 10,
log e, cin béc hai, ham mii va abs

Man hinh cam tng: L.CD 10.1 inch
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B6 ngudn DC

Kénh: 3 kénh

Cong sut dau ra: 195 W

DAu ra kénh: hai kénh 30 V, 3 A va mot
kénh5V,3 A

Man hinh: Man hinh LCD mau 10 inch
Giao dién: USB: Céng Type A to B, USB
2.0, tuong thich USBTMC

RS232: Téc dd Baud:
4800/9600/19.200/38.400/57.600/115.200
Pidu chinh tai (Load Regulation): <0,01%
+3 mV; <0,01% + 3 mA

Pidu  chinh dudng nguén  (Line
Regulation): <0,01% + 3 mV; <0,01% + 3
mA

Thoi gian hoi dap khi thay dbi tai (Load
Transient Recovery Time): Dai dién dp cai
dit 50 mV, 50% dén 100%, 1 kHz, toe do
tang/gidm 5 A/us: <50 s (dién hinh)

Thoi gian chuyén dbi (Transition Time): Tr
ché @ CC sang ché @6 CV, V-set=5V, I-
limit = 0,5 A, thay ddi tai tir 2,5 Q sang 25
Q: <10 ms

Chige




Pham vi cai dit: 0,1 s dén 99.999,9 s

D§ phén giai: 0,1 s

Do cao lam viéce:

Hoat déng: T6i da 2000 mét (6562 ft) so véi
muc nudce bién

Luu trit: TOi da 4000 mét (13.124 ft) so véi
muc nudce bién

Moi treong hoat dong: 0 °C dén 40 °C, @6
dm tuong dbi 10% dén 80% & <40 °C

MBoi trudmg luu trir: —20 °C dén 70 °C, do
dm tuong dbi 10% dén 80% & <40 °C
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May do quang

- Budce song do: 850/1300/1310/1550nm

- Dai ddng twong Gmg: > 26/29/36/35dB

- Ving mu sy kién: SM: < 0.7m; MM: <
0.7m

- Vung mu suy hao: SM: < 2.5m; MM: <
2.5m

- Ving mt PON: <35m

- Khoang céch cai dat: SM: 100m ~ 260km;
MM: 100m ~ 40km

- D6 rong xung: MM: 3 dén 1000 ns; SM:
3 dén 20000 ns;

- B0 tuyén tinh suy hao: £0.03 dB/dB

- D6 chinh x4c do khoang cach: + (0.75m
+0.0025% x Fiber Length + Sampling
Resolution)

- Déi chi sb chiét sudt: Thiét 1ap dugce tir
1.000000 tai 2.000000 theo bude 0.000001
- Hé diéu hanh Windows-like GUL

- Cbng do: Pau nbi SC/APC dang module
linh hoat bao gdm phin diu st (ferrule)
trong may gitip dé dang thay ddi loai dau
do, cling nhu thay thé dau do khi hong ma
khong cin phai giri vé hing va khong cin
hiéu chuén lai.

- Tinh ning kiém tra ddu connector: Thiét
bi ¢6 tinh ning kiém tra d4u connector dau
tién va dnh gia chit luong theo thang diém
5 sao

- Luu trit két qua do dinh dang .sor va .pdf:
Thiét bi c6 kha nang luu trit két qua do theo
dinh dang .sor, .pdfva c6 thé tao va mé file
bdo céo pdf ngay trén may do.

- Pidu khién va van hanh tir xa: Thiét bi
phai hd tro tinh ning didu khién va van

Chiéc
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hanh tir xa qua phin mém diéu khién VNC.
- Tinh ndng do cong sudt quang trén may: *
Dai cong sudt do: -60 dén 23 dBm

» Budgce song lwa chon: 1310, 1490, 1550,
1577, 1625, 1650nm

- Giao dién cbng két ndi: RJ45 LAN 10/100
Mbit/s, 02 cbng USB (c6 thé két ndi véi
chudt quang, ban phim..)

- Man hinh: Cam tng 7-inch

-Bd nhé trong: > 2GB, luu trit > 20000 két
qua do

- Pin: Pin sac Lithium-polymer ; Thoi gian
hoat dong > 12 gio theo tiéu chuin
Telcordia.

- Phu kién: AC/DC adapter, Pin sac theo
méy, Chimg chi hiéu chuan, HDSD nhanh,
Tai dung may.
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May phan tich
mang

1. May VNA

May phén tich mang:

- Dai tdn: 1MHz dén 8 GHz

- D6 phén giai tin s6 tdi thiéu: 1Hz

- D6 chinh xéc tan sé: + 1.0 ppm

- D) bn dinh tan s (typical): + 1.0 ppm tix
-10 °C dén +55 °C

- 86 diém do: 2 d&én 16001

- Bing thong do (IF): 10, 20, 50, 70, 100,
200, 300, 500, 700 Hz, 1, 2, 3, 5, 7, 10, 20,
30, 50, 70, 100, 200, 300 kHz

- Dai dong (10 MHz < £ < 8 GHz): = 100
dB (gi tri tiéu chuan), >115 dB (gié tri
danh dinh)

- D6 6n dinh phép do bién @ (10 MHz < f
<8 GHz): 0.02 (dB/°C)

- Céc chirc nang do: Phan xa (S11, S22),
Truyén qua (S21, S12), Mixed-mode S-
parameters (SDD, SDC, SCD, SCC)

- Mién do: mién tan sb

- Cong suét phat cong do tdi da: dén +5
dBm (dai tan dén 8GHz)

- Ngudn AC qua AC/DC adapter

- Khéi lwong <3 kg

- Phu kién: c¢ap USB, Bo nguon, Huéng dan
stt dung

2. Cap (sb luong 4)

Dai tin dén 26.5GHz, loai 6n dinh pha
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VSWR =<1.22

Tré khang 50 Ohm

Suy hao chén: =<1.25 dB

Typical Phase Stability(Degree): +3.0
Typical Amplitude Stability (dB): < +/-
0.05

3. Bo chiéu chuén (sb luong 1)

Két ndi K female (twong thich SMA), cac
cong Open, Short, Load, Thru

Dai tan DC dén 20GHz

Tré khang 50 Ohm

Suy hao phan xa cong Thru, Load > 30 dB
4. Dau chuyén adapter N/SMA female (sb
lugng 4)

Tré khang 50 Ohm

VSWR <1.2
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B kit phét trién

1. TAm mach in da ldp rép, ding cho may
tinh

(RASPBERRY PI 5 MODEL B, 8GB,
2.4GHZ) - (RPI5-8GB-SINGLE)

San phim bao gdm: Méay RPI 5 - 8GB
RAM, ngudn, thé nhé 64GB, vo hop, quat,
tan nhiét, cap microHDMI

2. Jetson NANO 16GB EMMC

San phim bao gdm: Jetson NANO BO1
4GB RAM, 16GB EMMC, ngudn, thé nh¢
64GB, v hdp, quat, tdn nhiét

3. AKX00069 Arduino Plug and Make Kit
San phdm bao gdm:

Arduino® UNO R4 WiFi

Modulino® Knob: Num xoay dé diéu chinh
gid tri cuc ky chinh xac

Modulino® Pixels: Tam dén LED c6 thé
phat sang manh, gidm do sang hodc d6i mau
Modulino® Distance: Cam bién khoang
cach theo nguyén ly do thoi gian bay (time-
of-flight) dé do khoang cach chinh xac
Modulino® Movement: Cam bién chuyén
dong @& ghi nhin hoan hio cic chuyén
dong nhu nghiéng, lic hodc xoay
Modulino® Buzzer: Tao dm bao riéng hodc
cac giai di¢u don gian

Modulino® Thermo: Cam bién do cd nhiét
do va do am

Modulino® Buttons: Ba niit bAm gitp didu
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huéng nhanh trong du 4n
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B do suy hao

Pbi vi may phat cong sudt quang;

- Budgc song phat: 850/1300/1310/1550 nm
- Cong suat phat: > -20 dBm (v6i
850/1300nm); > 1 dBm (v6i 1310/1550nm)
- P bn dinh cong sut: +£0.1dB trong 8h

- Céc muc didu ché: 270 Hz, 1 kHz, 2 kHz
- Mttc an toan laser: Class 1M.

- Dén nén man hinh va ban phim: C6 chire
ning den nén gitp k¥ thudt vién dé dang st
dung trong didu kién thiéu sang.

- Peén bao hoat dong: Khi thiét bi phat cong
sudt quang, dén bao hoat ddng phat sdng do.
- Chtre ning Auto off: Cho phép tu dong tat
thiét bi sau mot khoang thdi gian khong sir
dung

- Chire nang tu dong chuyén d6i bude song:
Chtre niing nay cho may phat cong suit thay
d6i bude song phét tw dong

- Ngudn cép: Pin lithium ion cho phép do
kidm 1én dén 50 gi

- Thiét ké chic chin: My c6 v boc cao su
& cac goc gitp thiét bi c6 kha nang chéng
soc

- Céc phu kién chinh bao gdm: Huéng dan
str dung, Chirng nhédn hiéu chudn, Pin va bd
sac, DAy deo va thi dung.

Ddi v6i may do cong sudt quang:

- Dai do céng suit quang: Trong dai -70 dén
10 dBm.

- Po chinh xac phép do cong sudt: <+5 % -
Pon vi do: dB, dBm, Watt (W, mW, nW,
pW). ,

- Dai bude song do: Trong dai 780 dén 1650
nm.

- Bude song higu chuén (nm): 45 bude song
hiéu chuin: 800, 820, 830, 840, 850, 860,
870, 880, 910, 980, 1270, 1280, 1290,
1300, 1310, 1320, 1330, 1340, 1350, 1370,
1390, 1410, 1430, 1450, 1460, 1470, 1480,
1490, 1500, 1510, 1520, 1530, 1540, 1550,
1560, 1570, 1577, 1580, 1590, 1600, 1610,
1620, 1630, 1640, 1650

- Nhan dién loai diéu ché: 270 Hz, 330 Hz,
1 kHz, 2 kHz.
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~Dénh gi két qua do: Thiét bi c6 danh gid
pass/fail két qua do trén ngudng cai dat
truoc.

- Diéu chinh budc séng: Bude song ¢o thé
diéu chinh theo budc 1 nm.

- Ty dong chuyén va nhén dién budc song:
Cho phép thiét bi tw dong nhdn dién va do
ding v6i budce song phat & ngudn phat.

- Tich hgp VFL trén may do:

+ Budc séng: 650 nm = 10 nm

+ Vi3 ché d@o: Lién tuc, 1Hz, 4Hz

+ Cong suat phat: >—1.5 dBm (0.7 mW)

+ An toan laser: Class 2

- Man hinh hién thi: Man hinh mau cim tng
>2.8in

- Luu trit két qua do: > 1000 két qua do

- Chuyén dit liéu va tao bao cdo:

+ Chuyén dir liéu sang mdy tinh thong qua
cap USB

+ Chuyén dit liéu sang dién thoai théng
minh qua Bluetooth

- Thoi gian st dung pin: = 10 gio

_ Tiéu chudn khang nuéc, khang bui: IP54
- Céc phu kién chinh bao g&”)m: Chirng nhén
hiéu chudn, Pin va cap sac (cap USB), Day
deo va tai dung.

15 | BO dung cu thi
cong quang

- Dai do cOng sudt:

1310/1490/1550/1625: +26 ~ -50dBm;
850/1300: +26 ~ -40dBm

- Do chinh xac: + 0.2 dB

- Bude séng hiéu chudn: 850nm / 1300nm /
1310nm / 1490nm / 1550nm / 1625nm

- D0 phén giai: 0.01dB

- Connector: FC & 2.5mm UPP (option:
SC, ST)

- Tich hop VFL: Co

- Ngudn cép: 3 pin AA hodc AC/DC
adapter

Kim tubt vo sgi quang:

- Dic diém chung:

+ La loai kim tudt vo sgi quang véi 3 khe
tubt

+ Tubt chinh x4c ma khong lam gy hay
xude soi quang

+ Tudt sach va loai bd hoan toan 16p phu

02




sg1 quang

- Chét lidu: Thép khong ri

- Khe tudt: C6 3 khe tudt:

+ Khe tudt day nhay quang hodc day pigtail
duong kinh 2-3mm

+ Khe tudt soi quang c6 duong kinh 16p vo
dén 0,9mm

+ Khe tubt soi quang trdn c6 dudng kinh
16p phi dén 250um

- L3y khoéa: C6, ding ¢ khéa kim khi
khong str dung

- Boc tay cam: C0, gitp viée cAm ndm chic
chan v thoai mai

- Piéu chinh khe tudt: C6

Dao cit soi quang chinh xéc

- Duong kinh 1ép vd boc ngoai: 250um,
900pum.

- Pudmg kinh sgi quang tran: 125um

- Chiéu dai cat: 250um: 9~16mm, 900pm:
10~16mm

- Tudi tho ludi dao: 54000 lan cat

- B6 kep soi: Co

Dao roc vo cap quang

- Pic diém chung:

+ Dao roc ¢6 thiét ké nho gon dé& st dung.
¢6 thé didu chinh dd sdu cit

+ Kiéu roc vo: xoay tron va kéo doc

- Thanh phén an toan: C6 thanh phan bao
vé ngén tay, tranh thao tac trugt.

- Lu®i dao du phong: C6 trang bi ludi dao
du phong.

- Num diéu chinh: Cé nim diéu chinh ludi
dao.

- Buong kinh vé cap: 8 — 28mm

Bt soi soi quang

- Pic diém chung: La thiét bi ding dé xac
dinh 13i soi quang bing dnh sang nhin thiy
mau do.

- Buéc song: 650nm + 20nm

- Cong sudt phat VFL: > 10mW

- Ché d6 phat VFL: Lién tuc va nhip nhéy
- Loai ddu phat: 2.5mm UPP

Gidy lau soi quang

- Kich thudc: 4.4" x 8.4"

- Mau sic gidy: Mau tring




- Chét lidu: Khan gidy 1 16p

- Kiéu hop: Pop-Up* Box

- S6 lugng/1 hop: 280 to

Hop bang lau ddu connector quang

- Pic diém chung:

+ Lau sach bé mit connector hiéu qua ma
khong cn bét k¥ loai con nao.

+ thiét ké nho gon va nhe, phit hop cho mdi
truong phong thi nghiém cling nhu ngoai
hién truong.

- Pht hgp cho cac loai dau ndi: FC, SC, ST,
LG

- 86 14n lau: 500 lan

Bt oneclick vé sinh ddu connector

- Dic diém chung:

+ Lau sach bé mit connector hidu qua ma
khong can bit ky loai ¢on nao.

+ thiét ké nho gon va nhe, phtt hgp cho moéi
truong phong thi nghiém cling nhu ngoai
hién truong.

- Phu hop cho céc loai ddu ndi: FC, SC, ST,
LC.

- 86 lan lau: 800 lan

Kim cit

- Chét ligu: CR-V STEEL

- Chiéu dai: 200mm

- Tay cim: C6 v6 boc cao su chic chan

- Tiéu chudn: DIN ISO 5749

Kim dién

- Chét liéu: CR-V STEEL

- Chiéu dai: 200mm

- Tay cim: C6 vé boc cao su chic chan

- Tiéu chudn: DIN ISO 5746

Kim danh dai innox

- Phuong thirc lam viée: Biang tay, dung
khoa dai.

- D6 rong day dai: 10 - 20 mm.

- Stre cang: 250 kg.

- Toai day dai: Ddy dai inox sét thép.

- bo day day dai: < 0.8 mm.

16

May do suy hao
quang

- Loai sgi quang: 9/125 pm.

- Dai budce song: 1250 - 1625nm.

- Thay ddi budc song: theo bude Inm.
- Bude séng hidu chuan: 1310/1550nm.
- Suy hao tbi da: > 65dB.
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- Suy hao chen: < 1.5dB.

- D0 phan giai: 0.01dB.

- Suy hao phén xa: > 50dB.

- Cong suit dau vao tdi da: 24dBm.

- Man hinh ¢6 dén nén: Tbi wu hoa cho moi
trudng thidu sang.

- HJ tro didu khién tir xa: Kha nang diéu
khién tir xa dua trén USB.

- Pin Li-ion sac lai: Thoi gian hoat dong cua
pin: > 300 gio.

- Trong lugng may: < 0.6kg.

17

Cudn bu cép
quang 10km

- Loai sgi quang: Singlemode G.652
- Connector: Tuy chon SC/FC/LC

Cuon

02
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Nguon DC -
nguon 1 chiéu

Ngudn dién 1 chidu

Cong sudt dau ra: 80 W

Sé kénh dau ra: 3

Dai dién 4p, dong dién ddu ra DC:

Kénh 1: 0 dén 6V, 0 dén 5 A

Kénh2: 0 dén +25 V,0 dén 1 A
Kénh3:0dén-25V,0dén 1 A

Két ndi: USB

Ngudn cép: 230 VAC (£10%), 50/60 Hz
Man hinh mau 4,3 inch

Chiéc
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May hién séng
loai 2

M4y hién thi song

- Bing thong (-3 dB): 200 MHz

- 86 kénh dau vao: 4

- Tich hgp may phat chtrc nang 20 MHz

- Tbe dd lay mau tdi da: 2 GSa/s (mot hodc
mot nira s& kénh hoat dong)

- D6 shu bd nhé tdi da: 2M diém (mot hodc
mot nira s6 kénh hoat dong)

- Dai mirc kich hoat ndi: = 6 6 tir gitta man
hinh

- Ché @6 kich hoat: Binh thudng (Normal),
Tu ddng (Auto), Pon (Single), Bét budc
(Force)

- PO nhay ddu vao: 500 pV/div dén 10
V/div

- Dai thoi gian co s&: 2 ns/div dén 50 s/div
- Két nbi: USB hogc LAN

-Man hinh TFT > 6,8 inch

Chiée
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Pdng hd van
ning (DMM) /
May do van
nang (DMM)

Pdng hd van ning

- D0 phén giai: 5%

- Dai dién 4p DC: 100 mV dén 1000 V
- Dai dong dién DC: 10 mA dén 3 A

Chiéc
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- Giao dién diéu khién: USB, LAN

- Ngudn cap: 220 V, 50 Hz

- Hién thi hai phép do dong thoi trén mot
man hinh

- Man hinh mau > 6,5 inch

21

Bo mach phat
trién loai 1

Man hinh LCD-TFT mau RGB 4,3”
(480%272) voi cam Umg dién dung

Ethernet twong thich v&i chuin IEEE-
802.3-2002

USB OTG HS

USB OTG FS

B0 giai ma am thanh SAI audio codec
Hai micro k§ thuat s6 ST-MEMS

B6 nhé Quad-SPI Flash 128 Mbit
SDRAM 128 Mbit (truy cép dugc 64 Mbit)
Hai nat bdm ngudi ding va nit reset
Céc cong két ndi trén bo mach:
Camera

Thé nhé microSD™

Két ndi bo m& rong RE-EEPROM
2xUSB véi cong Micro-AB

Ethernet RJ45

Céng vao SPDIF RCA

Cong Am thanh line in va line out
Ngo ra loa stereo

Khe m¢ rong ARDUINO Uno V3

Tiy chon cép ngudn linh hoat: ST-LINK,
USB VBUS hoéc ngudn ngoai

Ngb ra ngudn cdp cho tng dung ngoai: 3.3
Vhoics5V

Chiéc
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Thu vién Rhén mém mién phi va vi du dy
di c6 san trong STM32Cube MCU
Package

BO nap/lap trinh ST-LINK/V2-1 tich hgp
trén bo va&i kha ning USB re-enumeration:
hd trg mass storage, cdng COM 4o va cong
debug

Hb tro nhiéu moi truong phat trién tich hop
(IDE): TAR™, Keil®, GCC-based IDEs, va
Arm® Mbed™

22

Phin mém thiét
ke mo phong va
thiét ké mach
dién t

Tinh ning tong quat:

- H3 trg thiét ké PCB cao cp, tbe do cao,
va cdp vi sai.

- Autorouter theo hinh dang (Shape-based),
c6 thé tuong tac hodc 1ap trinh.

- Truy cép thu vién linh kién va footprint
véi hang triéu mau ¢6 san.

- Md phong mach chuyén nghiép véi
ProSPICE.

- Bao gbm toan bo cac dong vi diéu khién
(hon 750 model).

- Tich hgp Visual Designer va [oT Builder.
Tinh nang thiét ké PCB:

- Thiét ké so dd phan cép (Hierarchical
Schematic).

- Tty chinh bao cao BOM.

- Cong cu kham pha thiét ké twong tic, hd
trg cross-probing.

- H3 tro bién thé 1ip rap san phim.

- Ghi cha du 4n va tai st dung thiét ké.

- Hién thi 3D bo mach.

- Xuét dinh dang: Gerber X2, ODB++, IDF,
PDF, STEP, IGES.

- Autorouter thich tng, hd trg d6 trong subt
16p hién thi.

- CAu hinh quy tic thiét ké chi tiét.

- Routing tuong tic c6 nhan biét quy téc.

- Tu ddng tao mit nguén, hd tro nhidu mit
ngudn/16p.

- Routing cép vi sai, can chinh d¢ dai duong
mach.

HO tro diy di cac dong vi diéu khién tir moi
kién tric va nha san xuét, bao gom:
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- Microchip PIC10/12/16/18/24/dsPIC33.

- Atmel AVR va Arduino AVR.

- Texas Instruments MSP430 va
PICCOLG.

- NXP 8051.

- ARM LPC2000, Cortex-M0/M3/M4.

23

Bo mach phat
trién loai 2

Nén ting FPGA: Intel MAX 10
10MS50DAF484C7G, 50,000 logic
elements, tich hop dual ADC.

- B6 nhé: 1,638 Kbit M9K RAM, 5,888
Kbit flash memory, 144 multiplier 18x18,
4 PLLs.

- Lap trinh: USB-Blaster onboard, cong
USB type B.

- Bd nhé ngoai: 64 MB SDRAM (bus 16-
bit).

- Cam bién: Gia toc ké 3 truc tich hop.

- Giao tiép mé& rong: Header GPIO 2x20
chian (3.3 V), Arduino Uno R3 expansion
connector ¢6 6 kénh ADC.

- Hién thi va diéu khién: VGA output, 10
LED, 10 céng tic truot, 2 nat nhin, 6 man
hinh 7 doan.

- Ngudn cép: 5V DC tir USB hodc ngudn
ngoai.

Chiéc
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B9 thi nghiém

a. Thong s chung:

- Bo thi nghiém duge thiét ké dang vali, dé
dang di chuyén va st dung tai nhiéu dia
diém khéc nhau, tir phong hoc dén xuéng
thuc hanh.

- Tét c& céc thiét bj trong vali déu twong
thich v&i nhau, tao nén mot moi trudng hoc
tap tich hop va hi€u qua.

- H3 trg hoc vién hoc tip va thuc hanh cac
ky nang lap trinh, didu khién, va gidm sat
hé théng ty dong hoa trong méi trudng thuc
té.

- BO thi nghiém PLC tich hgp cdc thanh
phin cin thiét dé hoc vién c6 thé thuc hanh
tir co ban dén ning cao véi cic hé thong
diu khién logic 18p trinh va HMI.

b. Thong sb k¥ thuat chi tiét:

1. Khung b thi nghiém

- Khung b thi nghiém duoc lam dang vali:
Dugc 1am bang hop kim nhom

Chiéc




- Kich thudce vali nhom:560x360x210mm
- Panel g4 thiét bi: dugc phi melamin
chuyén dung cho thiét bi thi nghiém dam
bdo df cig cling nhu do céch dién.
- Kiéu in hinh chi din trén panel: In chim
trén mat module, ddm bao tinh thAim mi
cling nhu tudi tho cta thiét bi.
2. Khéi ngudn
- ngudn cip: 220VAC/50Hz
- Ngudn ra: 24VDC
- C6 cAu chi bao vé ngén mach, qua tai
- C6 ddng hd do dién ap: 30VDC
3. Khéi 1ap trinh PLC FX3U
-PLC: FX3U
+ Dién ap hoat dong: 220VAC
+ 86 déu vao: 8DI
+ 86 ddu ra sb: 8DO
- Module mé rong ddu vio analog
+ Dién ap hoat dong: 24VDC
+ Analog Inputs: 4
- Module mé rong dau ra analog
+ Dién ap hoat dong: 24VDC
+ Analog outputs: 4
- Module truyén théng
+ Truyén thong: RS-232
4. Khéi man hinh HMI
- Man hinh HMI
- Man hinh hién thi: 4.3 inch TFT
- Truyén thong: Ethernet
- Ngudn cip: 24VDC
5. Khbi tin hiéu diu vao
- Bau vao DI:
+ Dang cong the xoay tu gitt, két hop véi
Jack cfim 4 mm chéng giat tiéu chuin EC
- Piu vao Al dién 4p:
+ Thiét bi diu chinh dién ap: 0-10VDC
+ Pdng hd do dién ap
- Pdu vao Al dong dién:
+ Thiét bi diéu chinh dong dién: 4-20mA
+ Pdng hd do dong
6. Khoi tin hiéu dau ra
- Tin hiéu diu ra dugc dua ra Jack cim 4
mm chéng giét tidu chudn EC
7. Khéi thiét bi chdp hanh
-DPén led 24VD : 8 cai




- Ro le trung gian 24VDC: 2 céi

- Bong co bude: | cai

- Driver ddng co budc: 1 cai

8. Phu kién thuc hanh

- B6 ddy cdm an toan tiéu chuin 4mm

25

B& thi nghiém
diéu khién dong
co DC

a. Thong s6 chung

- B thiét bi duge thiét ké thanh cac module
chudn A4, véi kich thudce tiéu chuin va
ciing chuin két ndi, gitp ghép ndi linh hoat
céc thiét bi khi thuc hanh va dé dang nang
cép san pham.

- Hop d& module

+ Kich thudce hop: 262 x 126mm (DxS)

+ Vit liéu: Nhua ABS céch dién

- Hop nhya module ¢6 thé thao roi thanh
nhiéu manh nho hodc c6 thé lap ghép thém
dé thanh cac hop module 16n hon.

- Mit module

+ Kich thude mat module: 297x4mm (DxS)
+ Vit liéu: Compact HPL da‘iy 4mm phu
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao d9 cing
cling nhu d¢ cach dién.

+ Chit va hinh chi dan: Khéc chim d¢ siu
0,15-0.25mm trén bén mit module dam bao
thidm my, do bén.

b. Noi dung dao tao

- Tim hidu nguyén ly didu khién téc do
dong co dién mot chicu ding hé T-D

- D4u ndi mach diéu khién toc do dong co
dién mot chidu dung hé T-D

- Do kiém tra cac gia tri dién 4p, dong dién
trong mach

¢. Danh muc thiét bi:

- 01 Module ngudn mdt chidu (ddi ximng
DCI15V)

- 01 Module thuc hanh méay bién ap (bién
ap cach ly)

- 01 Module diéu chinh goc mé 3 pha

- 01 Module ddng hd do dién dp mot chidu
- 01 Module ddng hd do dong mot chidu

- 01 Module thuc hanh diot (diot cong sudt)
- 01 Module thuc hanh thyristor (thyristor
cong suat)

- 01 Module dong co mdt chiéu kich tir doc

01




lap

- 01 Module 6n dinh tbc do dong co ding
PID

- 01 Module ddng ho do tde do

- 01 Module dao tao encoder

- 01 Module thyc hanh cau chi

- 01 Ban thuc hanh kém khung g& module
- 01 Module cap ngudn AC 1 pha

- 01 B0 phu kién thuc hanh

d. Thong S6 K§ Thuét chi tiét

1. Module ngudn mét chidu (ddi ximg
DC15V)

Module twong thich v&i khung gi 2 ting
ban da ning, hodc c6 thé dit doc lap trén
mat ban.

- Hop d& module

+ Kich thuée hop: 262 x 133 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS cach dién

+ Céu tric: Duc nguyén khéi thanh 1/2
miéng ghép cta hop kich thudc rong
133mm, dé thuéin tién cho viéc mé rong céc
hop khi lap ghép véi miéng ghép 133mm
thanh céc hop c6 kich thude rong hon cla
bdi sd 133mm, trén hdp cé cac ranh thoat
khi va ¢6 sin cdc vi trf 15 ga lap mat panel.
- Mit module

+ Kich thude mit module: 297x133x4mm
(DxRxS)

+ Vat liéu: Compact HPL ddy 4mm phti
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dim bao dd cling
cling nhu do cach dién.

+ Chit va hinh chi ddn: Khdc chim d¢ sau
0,15-0.25mm trén bén mit module dam bao
thAm m§, do bén. Chit va chi dAn mau den.
- Dic tinh k¥ thuit:

+ Ngudn cip: 220V/50Hz.

+ Dién ap ra: £15VDC.

+ Dong ra dinh muc: 3A.

+ C6 dén bio chi thi ngudn, bdo vé qué tai
ngin mach bing cau chi.

2. Module thue hanh may bién 4p (bién ap
cach ly)

- Pac tinh ky thuit:




+ Ngudn cdp dau vao: 3 pha, 380VAC/50-
60Hz, ddu sao

+ Ngudn ddu ra: 3 pha

+ Cép dién ddu ra mdi pha:
0~64VAC~95VAC~110VAC~127VAC~2
20VAC/ 50-60Hz

+ Dung lwong méy bién ap: 1.5 KVA

+ Tich hgp den bao pha

+ Bao vé qua dong so cdp bang cu chi

- Pac tinh module:

+ Khung hdp module : Nhdém dinh hinh, va
nhua k¥ thuat.

+ Bé& mit module: duoge pht melamin
chuyén dung cho thiét bi thi nghiém dam
bao d§ cling cling nhu d§ cach dién.

+ Kiéu in hinh chi din: In chim trén mat
module, dam béao tinh thdm mi ciing nhu
tudi tho cua thiét bi.

+ Trén mit panel da tich hop céc jack cim
4mm chdng giit tiéu chuin EC

3. Module didu chinh géc m& 3 pha
Module twong thich v&i khung g4 2 ting
ban thuc hanh, hodc 6 thé dat doc 1ap trén
maét ban.

- Hop d& module

+ Kich thuée hop: 262 x 266 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céch dién

+ CAu tric: Pac nguyén khdi thanh 1/2
miéng ghép ctia hdp kich thudc rong
133mm, dé thuén tién cho viéc md rong cac
hop khi lip ghép véi miéng ghép 133mm
thanh céc hop co kich thude rong hon cla
boi s6 133mm, trén hop c¢o céc ranh thoat
khi va c6 sdn cac vi trf 16 ga 1ap mit panel.
- Mit module

+ Kich thudc mat module: 297x266x4mm
(DxRxS)

+ Vit liéu: Compact HPL diy 4mm phi
melamin chdng xuée 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao dd cung
cling nhu do cach dién.

+ Chit va hinh chi ddn: Khéc chim d séu
0,15-0.25mm trén bén mat module dam bao
thAm my§, d6 bén. Chit va chi dAn mau den.




- Péc tinh k¥ thuat

+ Ngudn cip: £15VDC.

+ Tin hiéu ddng bd: 3 pha 4 diy 0 ~
400VAC.

+ Goc didu khién: 0 ~ 180 do, c6 thé gidi
han goc m& nhé nhét va 16n nhat.

+ Pién ap didu khién gbc mad: 0 ~ 10V.

+ Xung diéu khién: 15Vp céch i dién.

+ Kha nang didu khién: 6 thyristor.

+ Ché do diéu khién: Xung kim hodc xung
chum.

+ Hién thi goc mé bang led 7 thanh.

+ C6 thé didu khién chay hodc dimg bing
chuyén mach.

4. Module ddng hd do dién 4p mét chidu
Module twong thich véi khung gé 2 ting
ban da ning, hodc cb thé dat doc lap trén
mét ban.

- Hop @& module

+ Kich thudc hop: 262 x 133 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céch dién

+ Céu trac: Duc nguyén khdi thanh 1/2
miéng ghép clia hop kich thudc rong
133mm, dé thuén tién cho viéc mo rong céc
hop khi 1ip ghép voi miéng ghép 133mm
thanh cdc hdp co kich thude rong hon cia
boi sb 133mm, trén hdp cd cdc ranh thoat
khi va c6 sén cac vi tri 15 g 1ap mat panel.
- Mit module

+ Kich thudc mat module: 297x133x4mm
(DxRxS)

+ Vit li¢u: Compact HPL diy 4mm pha
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao dd cing
cling nhu d¢ cach dién.

+ Chit va hinh chi din: Khéc chim d¢ sau
0,15-0.25mm trén bén mit module ¢am bao
thAm m§, do bén. Chit va chi din mau den.
- Béc tinh k¥ thuat:

+ Dai dién ap do: 0 ~ 500VDC

+ Kiéu chi thi: Kim,

+ Goéc hién thi: 90 do.

5. Module ddng hd do dong mét chidu
Module twong thich véi khung ga 2 ting




ban da ning, hodc c6 thé dat doc lap trén
mat ban.

- Hop do module

+ Kich thuée hop: 262 x 133 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS cach dién

+ CAu trac: Puac nguyén khbi thanh 1/2
miéng ghép ctia hop kich thudc rong
133mm, dé thudn tién cho viéc mé rong cac
hép khi lap ghép v6i miéng ghép 133mm
thanh cac hdp co6 kich thudce rong hon cua
boi s6 133mm, trén hop 6 cac rinh thodt
khi va ¢ sin cac vi tri 16 ga 1ap mat panel.
- Mit module

+ Kich thudc mit module: 297x133x4mm
(DxRxS)

+ VAt liéu: Compact HPL diy 4mm pht
melamin chéng xude 2 mat. Chuyén dung
cho thiét bi thi nghiém dim bdo dd cling
cling nhu dg cach dién.

+ Chit va hinh chi din: Khéc chim d9 sau
0,15-0.25mm trén bén mit module dam bao
thAm my, do bén. Chit va chi din mau den.
- Péc tinh k¥ thuit:

+ Dai do: 0~ 10A DC.

+ Kiéu chi thi: kim.

+ Géc hién thi: 90 do.

+ C6 bao vé qua dong, ngin mach.

6. Module thue hanh diot (diot ¢ong suét)
Module twong thich véi khung ga 2 ting
ban thuc hanh, hodc c¢6 thé dat doc 1ap trén
mat ban.

- Hop d& module

+ Kich thude hop: 262 x 266 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céch dién

+ CAu tric: Dlc nguyén khdi thanh 1/2
miéng ghép ctia hop kich thudc rong
133mm, dé thuén tién cho viéc md rong cac
hop khi lip ghép véi miéng ghép 133mm
thanh céc hop co kich thude rong hon clia
boi s6 133mm, trén hop cd cdc ranh thot
khi va c6 san cac vi tri 16 g 1ap mit panel.
- Mat module

+ Kich thudc mét module: 297x266x4mm




(DxRxS)

+ Vat liéu: Compact HPL diy 4mm pht
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao d9 clmng
cling nhu d¢ cach dién.

+ Chit va hinh chi din: Khéc chim d siu
0,15-0.25mm trén bén mét module dam bao
thim my, do bén. Chit va chi dAn mau den.
- Déc tinh k¥ thudt

+ 86 lwong dibt: 06 con.

+ Dién ap dinh mue: 600V.

+ Dong dién dinh murc: 30A.

+Tich hop mach bao vé sbc dién ap LC.

+ C6 lap ghép thanh cdc mach chinh luu
hinh tia, hinh cdu 1 pha va 3 pha khong diéu
khién.

+ Két hop véi thyristor tao thanh mach
chinh hru ban diéu khién.

7. Module thyc hanh thyristor (thyristor
cong sudt)

Module twong thich véi khung gi 2 ting
ban thuc hanh, hodc c6 thé dat ddc 1ap trén
mit ban.

- Hop d& module

+ Kich thude hop: 262 x 266 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céch dién

+ CAu trae: Puc nguyén khéi thanh 1/2
miéng ghép cta hop kich thudc rong
133mm, dé thudn tién cho viéc md rong cac
hop khi ldp ghép véi miéng ghép 133mm
thanh cac hdp co kich thudc rong hon cia
boi s6 133mm, trén hop ¢6 cdc ranh thoat
khi va ¢6 sin cac vi tri 18 g4 lap mit panel.
- Miat module

+ Kich thudec mat module: 297x266x4mm
(DxRxS)

+ Vat liéu: Compact HPL d.';'”ly 4mm phu
melamin chéng xude 2 mat. Chuyén dung
cho thiét bj thi nghiém dam bao dd cling
cling nhu dd cach dién.

+ Chit va hinh chi dn: Khéc chim d6 sau
0,15-0.25mm trén bén mgt module dam béo
thim my, do bén. Chit va chi din mau den.
- Pic tinh k¥ thuat




+ 86 lwong thyristor: 06 con.

+ Dién &p dinh murc: 800V.

+ Dong dién dinh murc: 25A.

+ Tich hop mach bao vé soc dién ap LC.

+ C6 lip ghép thanh cac mach chinh luu
hinh tia, hinh ciu 1 pha va 3 pha didu khién
hoan toan.

+Két hop vai didt tao thanh mach chinh luu
ban diu khién.

8. Module dong co mot chidu kich tir doc
lap

- Déc tinh k¥ thuat:

+ Loai dong co: Pong co 1 chiéu kich tir
doc lap.

+ Dién 4p phan tng: 220VDC.

+ Dién ap kich tir: 220VDC.

+ Cong sudt: 0,75kW.

+ Tde do: 3000 vong/phiit.

+ Pau truc dong co ¢ gin khdp ndi co thé
két nbi véi encoder hoic tai.

- Pidc tinh module:

+ Pong co duoc gin trén chan dé chuyén
dung cho thi nghiém.

+ Chét liéu chan dé ga lap dong co: Nhém
dinh hinh.

+ B& mit module: dugc phtt melamin
chuyén dung cho thiét bi thi nghiém dim
bao dd cing cling nhu dd cach dién.

+ Kiéu in hinh chi dan: In chim trén mat
module, ddm béo tinh thim mi ciing nhu
tudi tho ctia thiét bi.

+ Trén mit panel da tich hop céc jack cim
4mm chdng giat tiéu chuin EC

9. Module 6n dinh té¢ ¢ dong co ding PID
Module twong thich véi khung g4 2 ting
ban thuc hanh, hodc c6 thé dit doc lap trén
maét ban.

- Hop d& module

+ Kich thudc hop: 262 x 266 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céach dién

+ Céu triic: Puc nguyén khdi thanh 1/2
miéng ghép cia hop kich thudc rong
133mm, dé thudn tién cho viéc mé rong cic
hop khi lap ghép véi miéng ghép 133mm




thanh cdc hop ¢6 kich thude rong hon cia
boi $d 133mm, trén hop c6 cdc rinh thoat
khi va ¢6 sén céc vi tri 16 ga lép mat panel.
- Mat module
+ Kich thudec mat module: 297x266x4mm
(DxRxS)
+ Vat lieu: Compact HPL ddy 4mm phi
melamin chéng xude 2 mit. Chuyén dung
cho thiét bi thi nghiém dim bao do cimg
cling nhu do céch dién.
+ Chit va hinh chi din: Khéc chim do sau
0,15-0.25mm trén bén mit module dam bao
thdm m¥, d6 bén. Chit va chi din mau den.
- Dic tinh k¥ thuat
+ Nguon cip: 1 pha 220VAC/50Hz.
+ Dai diu vao dién 4p phan hdi: 0 ~
10VDC.
+ Dai dién 4p ddu ra diéu khién: 0 ~
10VDC.
+ Module c6 2 ché do diéu khién: Piéu
khién vong hé va diéu khién vong kin.
+ Ché 6 didu khién vong ho: Ché do diéu
khién khong phan hoi.
+ Ché d6 didu khién vong kin: Diéu khién
phan hdi st dung thudt toén PID.
+ Céc thong s6 ciia hé théng:

Heé sb ty 168 (Kp): Cai dat dugce tir 0 ~
100.

Heé s tich phan (Ki): Cai dat duge tir 0
~50.

Hé s6 vi phan (Kd): Cai dat duge tir 0 ~
10.
+ Gi4 tri thiét 1ap c6 thé nhap truc tiép bing
ban phim hoic didu chinh bing bién tré.
+ Tin hiéu phan hdi va gid tr thiét 1ap duge
hién thi bang led 7 thanh 4 s6.
+ Co dén bao chi thi trang thai hoat dong va
ché do diéu khién.
10. Module dong hd do toc dd
Module tuong thich véi khung ga 2 tang
ban da nidng, hodc cd thé dit doc lap trén
mit ban.
- Hop d& module
+ Kich thude hop: 262 x 133 x 126mm
(DxRxS)




+ Vét liéu: Nhua ABS cach dién

+ Chu trac: Puc nguyén khdi thanh 1/2
miéng ghép cia hop kich thudc rong
133mm, dé thuén tién cho viéc mé rong cac
hop khi lip ghép voi miéng ghép 133mm
thanh cac hop c6 kich thude rong hon cua
bdi s6 133mm, trén hop c6 céc ranh thoat
khi va 6 sén cdc vi tri 16 ga lap mat panel.
- Mat module

+ Kich thudc mat module: 297x133x4mm
(DxRxS)

+ VAt liéu: Compact HPL diy 4mm phi
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao do clng
cling nhu d¢ cach dién.

+ Chit va hinh chi din: Khdc chim d sau
0,15-0.25mm trén bén mat module dam bao
thdm my, do bén. Chir va chi din mau den.
- Pic tinh k¥ thuét:

+ Ngudn cip: 100 - 240VAC, 50/60Hz.

+ Kiéu hién thi: 5 s6, Led 7 thanh.

+ Dai hién thi: ~19999 ~ 99999.

+DAu vao s6: 02 ddu vao xung A, B. 01 dau
vao reset.

+ PAu vao tin sé: Max 50kHz.

+ Mirc dién 4p ddu vao: Mirc thip 0 ~
1VDC, mirc cao 4.5 ~24VDC.

+ Ngudn ra cam bién: 12VDC/80mA.

+ Chuén két ndi véi module encoder cong
DB9

+ Pau ra twong tu: 0 ~ 10V phan hdi tbe do.
11. Module dao tao encoder

- Péc tinh k¥ thudt

+ Ngubdn cip: 12 ~24VDC £5%.

+ P9 phan giai: 360 xung/vong.

+ Kiéu dau ra: Totem pole.

+ Xung ddu ra: A, B, Z.

+ Tée do quay: max 5000rpm.

- Bic tinh module:

+ Encoder duge gin trén chin dé chuyén
dung cho thi nghiém.

+ Piu truc encoder duge gin khép ndi dé
thuan tién két ndi véi truc dong co

+ Chét liéu chan dé ga: Nhém dinh hinh.

+ B& miit module: dugc phii melamin




chuyén dung cho thiét bi thi nghiém dam
bao do cing cling nhu do cach dién.
+ Kiéu in hinh chi dan: In chim trén mat
module, ddm bao tinh thdm mi cling nhu
tudi tho cua thiét bi.
+ Trén mat panel da tich hgp céc jack cim
4mm chéng gidt tiéu chuin EC

12. Module thuc hanh cau chi
Module tuwong thich véi khung ga 2 ting
ban da nang, hodc co thé dat doc lap trén
maét ban.
- Hop d& module
+ Kich thuéde hop: 262 x 133 x 126mm
(DxRxS)
+ Vit liéu: Nhua ABS cach dién
+ Chu trac: Puc nguyén khdi thanh 1/2
miéng ghép clia hop kich thude rong
133mm, dé thuén tién cho viéc mé rong cac
hop khi ldp ghép véi miéng ghép 133mm
thanh cac hop c6 kich thude rong hon cua
boi sd 133mm, trén hop c6 cac ranh thodt
khi va c6 sén cdc vi tri 15 g lap mit panel.
- Mt module
+ Kich thuée mit module: 297x133x4mm
(DxRxS)
+ Vat liéu: Compact HPL ddy 4mm phu
melamin chdng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao d9 cing
cling nhu d¢ céch dién.
+ Chit va hinh chi din: Khic chim d9 sau
0,15-0.25mm trén bén mdt module dam bao
thAm m§, do bén.
- Dic tinh k¥ thuat:
+ 86 nhanh: 04 nhanh,
+ Dong dién dinh murc: SA.
13. Ban thuc hanh kém khung g4 module
- Muc dich str dung:
St dung dé hoc thuc hanh 1ap module thiét
bi, dAu nédi thiét bi cong nghiép, dan dung,
module chuin A4
a. Théng S6 K§ Thuit Chung
- Kich thuée: 1493 x 760 x 1728mm
(DxRxC).
- Péc tinh ki thuat:

+ Mit ban:




Kich thude: 1493 x 760 x 25mm
(DxRxC).
Chéat liéu: GO cdng nghiép phu son

chéng xudc va cach dién.

+ Khung d& mit ban:

Kich thuéc: 1478 x 610 x 1728mm
(DxRxC).
Chét liéu chén ban: Nhom dinh hinh day
2mm duoc andt hoa dam bao chbng xude
va thim mi, két cdu chuyén dung lap ghép.

+ Bo khung ga thiét bi: Chuyén dung dé
ga module thuc hanh chuin A4.

Kich thude: 1418 x 963mm (DxR).

S6 ting: 02 tang.

Chiéu cao mdi tang: Tiéu chuin 300mm.

Chét liéu: Nhom dinh hinh day 2mm
duge andt hoa dam bao chong xude va thim
mi, két cAu chuyén dung lip ghép.
b. Danh muc thiét bi
- 01 mat ban gb.
- 01 bo khung d& mat ban.
- 01 khung ga module
14. Module céip ngudn AC 1 pha
Module tuong thich véi khung ga 2 tang
ban da ning, hodc ¢ thé dit doc 1ap trén
mat ban.
- Hop do module
+ Kich thuée hop: 262 x 133 x 126mm
(DxRxS)
+ Vat liéu: Nhya ABS céach dién
+ CAu tric: Duc nguyén khbi thanh 1/2
miéng ghép cta hop kich thudc rong
133mm, dé thuén tién cho viéc m& rong cac
hop khi lip ghép voi miéng ghép 133mm
thanh céc hdp ¢6 kich thude rong hon cta
boi s6 133mm, trén hop c6 cac ranh thoat
khi va c6 sdn cdc vi tri 16 g4 ldp mit panel.
- Mit module
+ Kich thudc mit module: 297x133x4mm
(DxRxS)
+ Vit liéu: Compact HPL diy 4mm pht
melamin chéng xuéc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao do cing
cling nhu do cach dién.
+ Chit va hinh chi din: Khdc chim d9 sdu




0,15-0.25mm trén bén mit module dam bao
thdm my, do bén.

- Pic tinh k¥ thuat:

+ Aptomat bao v€ qua dong

+ Nt 4n Stop khin cép

+ Dién 4p ngudn cap: 220VAC, 50/60Hz
+ Piu ra dinh mirc: 220VAC/20A

+ C6 clu chi bao vé

+ Peén bdo pha

- Trén mit module da tich hop céc jack cdm
4mm chdng gidt tiéu chuin EC

15. B6 phu kién thuc hanh

- Day cim chuin cim 4mm chéng giét

- 86 lugng du cho st dung tirmng bai thuc
hanh

- Tai liéu huéng dan st dung thiét bi
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M6 hinh dong
co budc

B0 thiét bi duoc thiét ké thanh dang mé
hinh, thuén tién cho viéc thuc hanh d4u
ndi cac bai tip khac nhau, cdc chin tin
hiéu cua thiét bi duge dwa ra cau diu dé
thuén tién cho viéc thire hanh déu ndi va
bao v& tudi tho ctia cac thiét bi chinh

a. Noi dung thuc hanh :

- Khdo sat bd ngudn dién cung cdp cho
dong co budce

- Khao sat phin cling va céc nguyén ly
hoat dong ctia dong co budc

- Thuc hanh d4u day thi nghiém véi dong
co budce

- Thuc hanh diéu khién déng co bude: 1
bude, ntra budce, vi bude.

- Thue hanh didu khién toc ¢ dong co
bude.

- Thue hanh diéu khién vi tri stt dung dong
co bude téi vi tri yéu cau.

b. Khung md hinh

+ Khung md hinh: Pugc lam bang nhém
dinh hinh day 2mm dugc anbt hoa dam
bao chéng xudc va thim m, két chu
chuyén dung lip ghép.

+ Bé mit panel: dugc phii melamin
chuyén dung cho thiét b thi nghiém dam
bao do cung cling nhu dd cach dién.

+ Kiéu in hinh chi dan: In chim trén miit
module, ddm bao tinh thAm mi ciing nhu
tudi tho ctia thiét bi.

1. Khdi ngudn

- ngudn cap: 220VAC/50Hz
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- Nguén ra: 24VDC

- C6 ciu chi bao vé ngén mach, qua tai
- Co ddng hd do dién dp: 30VDC

2. Khéi diéu khién dong co budce

+ Driver dong co budc:

. Dong dién dau ra: 1~4.2A

. Tan sb xung dau vao: 0~300KHz

. Tré khéang cach ly: 500M€2

. Tin hiéu dong logic: 10mA

. Ché dd bao vé: qua ap, ngén mach

. Déu ra diéu khién dong co: pha A (A+;
A-); pha B (B+; B-)

3. Khéi dong co bude

- Bdng co bude don cuc

+ 86 pha: 2 pha A,B

+ Dong dién max: 3A

+ Momen gift: 1.764 Nm

4. Khéi chuyén dong vi tri

Co cAu chuyén dong bang vit me bao gém
- G6i d& truc

- Thanh truot vudng

- Con trugt vudng

- Thanh Vit me

- Pai ¢

- Thanh do

- Kim chi

5. Khdi tin hiéu diu ra

- C4c két ndi duge dua ra cdu déu thuan
tién cho vi¢e két ndi.
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Ban thi nghiém
bién tan

a. Thong sb chung

- Bo thiét bi duge thiét ké thanh cac module
chudn A4, v6i kich thude tiéu chudn va
cing chuén két nbi, giap ghép nbi linh hoat
c4c thiét bi khi thuc hanh va d& dang ning
cép san pham.

- Céc thiét bi duoc san xudt theo tiéu chuén
+ Hé théng quan 1y chit lugng theo tiéu
chudn ISO 9001:2015

+ Hé théng quan Iy moi trudng theo tiéu
chuén ISO 14001:2015

- Hop d& module

+ Kich thurde hdp: 262 x 126mm (DxS)

+ Vat liéu: Nhua ABS céch dién

- Hop nhua module c¢6 thé thao roi thanh
nhiéu méanh nho hodc c6 thé lip ghép thém
dé thanh cac hop module 16n hon.

- Mit module
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+ Kich thuéc mit module: 297x4mm (DxS)
+ Vat liéu: Compact HPL diy 4mm pht
melamin chéng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao d9 cimg
cling nhu d9 cach dién.

+ Chit va hinh chi dan: Khic chim do siu
0,15-0.25mm trén bén mit module dam bao
thAm my, do bén.

b. Danh muc cac module

- 01 Module ngudn AC 3 pha

- 01 Ban thuc hanh kém khung gd module
- 01 Module bién tan

- 01 Module dong co xoay chidu

- 01 Module tai thue hanh dong co

- 01 Module Aptomat 3 pha

- 01 Module Contactor

- 01 Module nit 4n

- 01 Module cong tic

- 01 Module dén bao, coi bao

- 01 Bo phu kién thuc hanh

c. Thong s6 ky thut

1. Module ngudn AC 3 pha

Module twong thich véi khung ga 2 ting
ban da ndng, hodc co thé dat doc lap trén
mat ban.

- Hop dor module

+ Kich thude hop: 262 x 266 x 126mm
(DxRxS)

+ Vat liéu: Nhya ABS céach dién

+ Chu tric: Puc nguyén khdi thanh 1/2
miéng ghép ctia hop kich thudc rong
133mm, dé thuan tién cho viéc md rong cac
hop khi lip ghép véi miéng ghép 133mm
thanh céc hop c6 kich thude rong hon cua
boi sd 133mm, trén hdp c6 cac ranh thodt
khi va c6 sin céc vi tri 15 gé lap mit panel.
- Mat module

+ Kich thuéc mat module: 297x266x4mm
(DxRxS)

+ Vat lieu: Compact HPL diy 4mm phu
melamin chdng xudc 2 mit. Chuyén dung
cho thiét bi thi nghiém dam bao do cing
cling nhu do céch dién.

+ Chit va hinh chi din: Khic chim d¢ siu
0,15-0.25mm trén bén mit module dam bao




thdm my, do bén.

- Dic tinh k¥ thuat

+ Aptomat bao vé qud dong

+ Nut 4n Stop khén cap

+ Dién 4p ngudn cép: 3 pha 380VAC,
50/60Hz

+ Piu ra dinh mire: 3 pha 380VAC/32A

+ C6 cau chi bao vé

+ Dén bao pha

+ Trén mat module da tich hop céc jack
cdm 4mm chéng giit tiu chuin EC

2. Ban thuc hanh kém khung ga module

* Muc dich str dung;:

Str dung @& hoc thue hanh lip module thiét
bi, ddu ndi thiét bi cong nghiép, dan dung,
module chuan A4

a. Thong S6 K§ Thuat Chung

- Kich thudc: 1493 x 760 x 1728mm
(DxRxC).

- Bic tinh ki thuat:

+ Mat ban:

Kich thude: 1493 x 760 x 25mm (DxRxXC).
Chét liéu: G& cong nghidp phi son chéng
xudce va cach dién.

+ Khung d& mat ban:

Kich thudc: 1478 x 610 x 1728mm
(DxRxC).

Chét liéu chan ban: Nhom dinh hinh day
2mm duoc andt hoa dam bao chéng xudc
va thAm mi, két cdu chuyén dung lap ghép.
Phu keo day 80pm chiu dugc axit .

+ B6 khung g4 thiét bi: Chuyén dung aé ga
module thuc hanh chuin A4.

Kich thude: 1418 x 963mm (DxR).

S6 thng: 02 ting.

Chiéu cao mdi tang: Tiéu chudn 300mm.
ChAt liéu: Nhom dinh hinh day 2mm dugc
andt hoa dam bao chdng xude va thdm mi,
két cAu chuyén dung lap ghép. Phu keo day
80um chiu duogc axit .

3. Module bién tin

Module tuong thich véi khung ga 2 tAng
ban da ning, hoic c6 thé dat doc lép trén
mat ban.

- Hop d& module




+ Kich thudc hop: 262 x 266 x 126mm
(DxRxS)

+ Vit liéu: Nhua ABS céch dién

+ CAu tric: Plac nguyén khéi thanh 1/2
miéng ghép cta hdp kich thudc rong
133mm, dé thuén tién cho viéc mé rong cac
hop khi lip ghép véi miéng ghép 133mm
thanh cac hop cd kich thude rong hon cua
bdi s6 133mm, trén hop c6 cic ranh thodt
khi va ¢ sén céc vi tri 18 ga lap mat panel.
- Mat module

+ Kich thude mit module: 297x266x4mm
(DxRxS)

+ V4t liéu: Compact HPL ddy 4mm phu
melamin chdng xuéc 2 mat. Chuyén dung

cho thiét bi thi nghiém dam béo do cing |

cling nhu d¢ cach dién.

+ Chit va hinh chi ddn: Khic chim d séu
0,15-0.25mm trén bén miit module dam bao
thAm my, do bén.

- Pic tinh ki thuat:

+ Cong sudt bién tan: 0,75KW

+ Dién ap diu vao: 3P AC 380V ~ 480V
+ Tén sb dau vao: 50Hz - 60Hz

+ Tansb diura: 0.1 ~400 Hz+ Cong suét
ngdra: 0.75KW

+ Phuong phép diéu khién: Tuyén tinh V/f
+ Truyén thong chuan RS485, Modbus

+ Trén mat module d& tich hgp céc jack
cim 4mm chdng giat tiéu chuan EC
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B thuc hanh
dién khi nén -
bién khi nén

* Noi dung dao tao

- CAu truc, chirc ning va ung dung cla xy
lanh don va xy lanh doi

- Tinh toan céc thong sd co ban

- Kich hoat truc tiép va gian tiép

- Ung dung va chirc ning cua van 3/2 va
van 5/2

- Phuong phap kich hoat true tiép cho van
diéu khién

- Phan tich so dd mach

- Po 4p suat

- He théng kiém soat phu thude vao ap suét
- Phan biét cac phuong phap kiém soét
dong chay va cach sir dung

- Giai thich va xay dung mach chét
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- Logic van hanh: giai thich va thuc hién
cac ham AND/OR/NOT

- Két hop cac ham logic

- Chire ning va mg dung cta cong téc gioi
han

- Van thoi gian tré

- Phan tich cc chuyén dong

- Can nhic vé chi phi khi st dung céc thanh
phan khi nén

Gdm céc bai thuc hanh:

Bai 1: Thiét 1ap hé thong ép khi nén

Bai 2: Thiét 1ap hé thng phanh trén truc
truyén dong bang khi nén

Bai 3: Thiét 14p hé thong kep phdi trén méy
cua

Bai 4: Thiét [ap hé théng céap kién hang
Bai 5: Thiét 1ap hé théng chian phéi trén
bang tai

Bai 6: Thiét 1ap hé théng dong mé van cip
liéu

Bai 7: Tit may bang cich st dung khoa
ngudn nhanh

Bai 8: Kich hoat thiét bi dong ngét

Bai 9: M rong hé thong kiém sodt may ép
khi nén

Bai 10: Hé thong kep phoi

Bai 11: Hé théng chuyén huéng kién hang
Bai 12: Heé théng cira truot

Bai 13: Hé théng cp phoi gd

Bai 14: Heé thdng ép lon

Bai 15: Déng nhan san phim

Bai 16: Hé thong kep khoa

Bai 17: Dan nhén thung son

Bai 18: Heé théng nang ha lam sach phdi
Bai 19: Ep nhéin san phim vao dang vi tri

# C4c thiét bi bao gdm, bao gdm:

Van khi nén 3/2, tac dong nit 4n, thudong
dong (NC) (x2)

- Tac dong: Nut nhin

- Dai 4p suét: -95 dén 800 kPa (-0.95 dén 8
bar)

- Ap suét lam viéc tai 600 kPa (6 bar) 6 N
- Luu luong dinh danh: 1 (P) --> 2 (A) 60
lit/ phat

- Thao tac nhanh véi hé thong lap dit Quick




Fix

Van khi nén 3/2, tic dong kiéu nat an,
thudng ma (NO)

- Téc dong: Nt nhan

- Dai 4p sudit: -95 dén 800 kPa (-0.95 dén 8
bar)

- Ap suét lam viéc tai 600 kPa (6 bar) 6 N
- Luu luong dinh danh: 1 (P) --> 2 (A) 60
lit/ phut

- Thao tac nhanh véi hé théng ldp dat Quick
Fix

Van khi nén 5/2 v6i cong tic xoay

- Téc dong: Céng tic xoay

- Ddi ap sudit: 0 dén 800 kPa (0 dén 8 bar)
- Ap sudt lam viéc tai 600 kPa (6 bar) 6 N
- Luu luong dinh danh: 1 (P) --> 2 (A) 60
lit/ phat

- Thao tac nhanh véi hé thong 1ap ddt Quick
Fix

Van khi nén 3/2 v6i cong tic xoay, thuong
dong (NC)

- Téc dong: Cong tic xoay

- Dai 4p sudt: 0 dén 800 kPa (0 dén 8 bar)

- Ap suét lam viéc tai 600 kPa (6 bar) 6 N
- Luu luong dinh danh: 1 (P) --> 2 (A) 60
lit/ phat

- Thao tac nhanh véi hé théng lip ddt Quick
Fix

Van khi nén 3/2 kiéu cin day con lin,
thuong dong (NC) (x2)

- Dii 4p suét: 350 dén 800 kPa (3.5 dén 8
bar)

- Luu lugng dinh danh: 1 (P) -->2 (A) 120
lit/ phat

- Ap suét lam viéc: tai 600 kPa (6 bar) 1.8
N

- Thao tac nhanh véi hé théng lé,p dat Quick
Fix

Cam bién tiém can khi nén v6i vong g lap
trén xy lanh (x2)

- Van 3/2, thuong ddéng, tac dong tir tinh

- Pau nbi cdm nhanh chinh x4c cho dng
nhua PUN-4 x 0,75 hodc cho céc loai 6ng
c6 duong kinh trong hodc ngoai ti€u chuin
- Dai 4p suét: 200 dén 800 kPa (2 dén 8 bar)




- Thoi gian chuyén mach (on/off) 22 ms/52
ms

- Trang théi chuyén d6i true quan

- Lap trén xy lanh c¢6 dudng kinh 20 mm,
2x T-slot dé gin ddng thoi mot cam bién
tiém cdn khi nén va dién tir

Van dinh thoi gian khi nén, thuong dong
(NC) ]

- Bo dinh thoi khi nén (van thoi gian tré)

- B dém thoi gian s& chuyén ap suit dau
vao cho cdng 1 dén cong 2 sau khi thoi gian
tré d4 dinh trude da hét han.

- Do tré thoi gian co thé diéu chinh vo6 han
tir 2 dén 30 gidy thong qua mot nim diéu
chinh.

Van ap suét tudn tu

- Thiét ké: Van dia véi 10 xo quay trd lai

- Dai 4p suét van hanh: 180 - 800 kPa (1.8
- 8 bar)

- Dii 4p sudt diéu khién: 100 - 800 kPa (1 -
8 bar)

- Luu lugng danh dinh 1..2: 100 lit/ phut

- Thao tac nhanh v6&i hé théng lép dat Quick
Fix

Van dao chiéu 3/2, tac dong bang khi nén
mot bén

- Diu ndi cim nhanh cho 6ng nhya PUN-4
x 0,75 hodc cho céc loai éng hiéu chuin bén
trong ho#ic bén ngoai

- Ky hiéu, nhén dang cbng va vi tri két nbi
theo DIN ISO 1219

- Ap suét dan: 150 - 1,000 kPa (1.5 - 10 bar)
- Ap sudt lam viée: -90 - 1,000 kPa (-0.9 -
10 bar)

- Thich hop cho vén hanh chan khong va
hat

- Thao tic nhanh véi hé théng lap dit Quick
Fix

Van dao chidu 5/2, tic dong bing khi nén
mot bén

- Péu nbi cim nhanh cho 6ng nhua PUN-4
x 0,75 hodc cho céac loai 6ng hiéu chuén bén
trong hodc bén ngoai

- Ky hiéu, nhén dang céng va vi tri két ndi
theo DIN ISO 1219




- Ap suit din: 150 - 1,000 kPa (1.5 - 10 bar)
- Ap sudt 1am viée: -90 - 1,000 kPa (-0.9 -
10 bar)

- Thich hop cho van hanh chén khong va
hut

- Thao tac nhanh v&i hé théng lép dat Quick
Fix

Van dao chiéu 5/2 diéu khién trg luc kép,
tidc dong khi nén hai bén (x3)

- PAu ndi cidm nhanh cho dng nhwa PUN-4
x 0,75 hodc cho céc loai dng hidu chudn bén
trong hodc bén ngoai

- Ky hiéu, nhan dang céng va vi tri két nbi
theo DIN ISO 1219

- Ap sudt dan: 150 - 1,000 kPa (1.5 - 10 bar)
- Ap suét 1am viée: -90 - 1,000 kPa (-0.9 -
10 bar)

- Thich hop cho vén hanh chén khong va
hut

_ Thao téc nhanh vé&i hé théng lap ddt Quick
Fix

Van con thoi (logic OR)

- Thiét ké: Céng OR (Van con thoi)

- Dai 4p sudt: 100 - 1000 kPa (1 - 10 bar)

- Luu lugng danh dinh 1, 1/3...2: 500 lit/
phut

Van song ap (logic AND) (x2)

- Thiét ké: Céng AND (Van song 4p)

- Dai 4p sudt: 100 - 1000 kPa (1 - 10 bar)

- Luu luong danh dinh 1, 1/3...2: 550 lit/
phut

Van xa nhanh

- Van x4 nhanh véi diu gidm thanh

- Thiét ké: Van dia

- Luu luong danh dinh 1...2: 300 lit/ phat
- Luu luong danh dinh 2...3: 390 lit/ phat
Van tiét lwu 1 chidu (x2)

- Thiét k&: Van tiét luu mot chidu

_Dai ép sudt: 20 - 1000 kPa (0.2 - 10 bar)
- Luu luvong danh dinh

+ trong khi didu chinh tiét luu: 0 - 85 1it/
phat

+ trong khi md tiét luu: 100 - 110 1it/ phat
Xy lanh tac dung don

- Ap suéit lam viéc: toi da 1000 kPa (10 bar)




- Chidu dai tryc: toi da 50 mm

- Déy tai 600 kPa (6 bar): 150 N

- Luc 106 xo0 phan hdi: 13.5 N

Xy lanh tdc dung kép

- Ap suét lam viéc: toi da 1000 kPa (10 bar)
- Chidu dai truc: tbi da 100 mm

- Luc déy tai 600 kPa (6 bar): 165 N

- Luc phan hoi tai 600 kPa (6 bar): 140 N
B0 loc khi véi van khoa va van diéu chinh
ap sudt

- Thiét ké: bd loc thieu két véi b tach nude
va bd diéu chinh piston

- Luu luong tiéu chudn: 120 lit / phat

- Dii diéu chinh ap suit: 50-700 kPa (0,5-7
bar)

- Lép loc: 5 pm

-Piucim: G 1/8, QS-6, cho 6ng nhua PUN
6x1

'Van didu chinh 4p suét c6 ap ké

- Luu luwong danh dinh ti€u chuan: 110
I/min

- Ap suét ddu vao gi¢i han: 1,000 kPa (10
bar)

- Ap suét diéu khién: 50-700 kPa (0.5-7
bar)

- Thao tac nhanh v&i hé théng lép dat Quick
Fix

Ap ké (x2)

- Ap ké do ap sudt bén trong mach diéu
khién khén nén.

+ Thiét ké: ap ké kiéu ng Bourdon

+ Pham vi hién thi: 0 — 1000 kPa (0 — 10
bar)

+ Do chinh xéc: 1.6

'Bo chia khi

- B0 chia khi véi 8 van ty dong mot chiéu.
B chia khi (QS-6 cho éng nhua PUN 6 x
1) cho phép phén chia ngudn khi nén cho
diéu khién qua 8 cong riéng biét (QS-4 cho
bng nhua PUN 4 x 0.75)

- Pau ndi: G 1/8

Ong din khi nén bing nhua (x2)
-PUN4x0.75

+ Puong kinh ngoai: 4 mm

+ Puong kinh trong: 2.6 mm




Sach Iy thuyét co ban vé khi nén va dién khi
nén

- Noi dung bao gdm k§ thuit va todn hoc,
cac vi du tng dung, mo ta quy trinh lam
viéc, bién phap an toan cho hé théng diéu
khién dién - khi nén, cac ky hiéu co lién
quan va céc ky hiéu so d6 mach.

- Trinh bay chi tiét thiét ké so dd mach va
céc phan tir khi nén riéng 1é.

Séach bai tdp khi nén co ban

- 19 @& tai v6i cc bai tap dinh huéng, ting
din d6 khé va phit hop véi bd thuc hanh thi
nghiém, Iy tuéng dé gidi thiéu ky thuat khi
nén.

- M5 ta vAn d& thuce té bing hinh anh, nhi¢m
vu cu thé ctia dé 4n va hd tro chi tiét thue
hién chuyén nghiép dé chuén bi ly twong
cho méi truong cdng nghi€p trong thue té
doi sdng.

- Tac dong van dién tir kép khong tu gilt va
chét khoa bang tay, c6 LED

+ Thoi gian dap tmg 7 ms

+ Ap sudt lam viéc 150 — 800 kPa

(1.5 — 8 bar)

+ Két ndi dién v6i gific cdm an toan 4 mm
+ Ngudn cip 24 V DC

+ Két ndi khi nén qua dau ndi QS-4

+ Thao tac nhanh véi hé théng lip dat
Quick Fix

B cam bién dp suét c6 hién thi s6

-Bo cam bién p suit ¢c6 mang hinh hién thi
LCD, c¢6 thé thay doi chirc ning chuyén
mach, diéu chinh d4u ra thu thap dit liéu do
truc tiép.

+ Kha ning xoay 360 d6, mdi lan 15 do.

+ Ngudn cép 15-30 VDC

+ Chuyén mach ngé ra PNP

+ Ngb ra twong ty 0 - 10 V DC

+ K&t ndi khi nén qua dau ndi QS-4

+ Dai &p suét do ludng 0 - 1000 kPa

+ Thao tac nhanh v&i hé théng lip dit
Quick Fix

Van tiét luu mot chiéu (x4)

+ Thiét ké : Van tiét luu mot chiéu

+ Dai 4p suét: 20 - 1000 kPa (0.2 - 10 bar)




+ Luu luong thdng thuong

Trong khi diéu chinh tiét luu: 0 - 85 lit/ phat
Trong khi mé tiét luu: 100 - 110 1it/ phat
Xy lanh tac dung kép (x2)

+ Thiét ké: Xy lanh pittong

+ Ap sudt [am viée: t6i da 1000 kPa (10 bar)
+ Chiéu dai tryc: toi da 100 mm

+ Luc ddy tai 600 kPa (6 bar): 165 N

+ Luc phan hdi tai 600 kPa (6 bar): 140 N
B& cip nguodn dién 24VDC

+ Dién ap diu vao: 85 -265 V AC (47 — 63
Hz)

+ Dién ap dau ra: 24 V DC, bao vé ngéﬂ
mach

+ Dong dién ddu ra: toi da 4 A

+ Kich thudce: 170 x 240 x 92 mm

+ TAm nhom ranh profile dugc andt héa tao
thanh ban thuc hanh cho tit ca céc gbi dao
tao thuc hanh. T4t ca cdc phén tir duge gin
chéic chin va an toan vao céc ranh cim trén
thm nhém. CO ranh trén ca hai mat va néu
cAn thiét ca 2 mit déu c6 thé ding dé gin
céc phin tir. C4c ranh nay tuong thich véi
hé théng ranh profile ITEM. Khodng cach
cac rinh: 50 mm

+ Kich thude: 700 x 700 mm

B6 dém cao su danh cho tim nhdém thuc
hanh

Bo day thi nghiém an toan 4 mm, 58 s¢i,
mau nau, mau den, mau xanh xam, mau
xanh duong, véi diu cim mau xam

- Mot bd bao gom 58 diy cap nbi nhanh an
toan , v&i 16 cim 4mm, mau niu, mau den,
mau xanh xam, mau xanh duong, véi diu
cAm mau xam

* Thong s6 k¥ thuat

- Diu cim véi tay 4o clng béo vé an toan
va d4u cam truc

- Tiét dién day din: 1 mm2

- 1000 VCATII

- Dong dién dinh muc: 16A

29

Robot 6 truc da
niang tai nho
loai 1

« Khung base: Thép

» Ddng co bude 57 va driver
* T dién diéu khién

« Tai trong: Skg

Chiéc

03
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Robot Turtlebot
4 T.ite

Robot Turtlebot 4 Lite (Robotics Learning
Platform)

- Tbc dd tdi da: 0,31 m/s

- Tai trong tdi da: 9 kg

- Thoi gian hoat dong: 2,5 — 4,0 gio (tuy

thudc tai trong) Chiéc | 03
- Camera: OAK-D-Lite
- Cam bién Lidar: RPLIDAR — Al
- Phin mém: Ubuntu 20.04 ROS 2
- M4y tinh Raspberry Pi 4 (4GB).
- Dé di dong 2 banh: Create 3 iRobot
31 | Robot 6 truc da S6 bac tw do: 6

ning tai nho | Kha ning tai: 3Kg

loai 2 Ban kinh lam viéc toi da: 622mm
Sai sb lap lai: £0.02mm
Pham vi chuyén dong
+ 18788
+ J2: +85°/-265°
+ J3:£150°
+ J4: +85°/-265° JE
75 11750 Chice 02
+.J6; £175°
Théng sb 1/0: 2 Input, 2 Output
Pién ap dinh mrc: AC220V mot pha
Dong dién dinh mtc: 2.31A
Lop béao vé: IP54
Phuong phép cai dit: Mat d4t,L.on nguoc
Gén bén
Tiéu chudn ti didu khién: IP54

32 | Mo hinh thuc | A. Chiing nhén va tiéu chudn san xudt

hanh  mach | 1- Tiéu chuan ISO: ISO 9001:2015 , ISO

dién, do dién va | 14001:2015, ISO 45001 :2018 trong linh

dién tir L0
- San xuat, kinh doanh, van hanh va
chuyén giao cong nghé mo hinh dao tao
day nghé: dién, dién tir, co dién tir, dién
lanh, co khi, 6 t0, co khi nén, co thiy luc,
nang lugng tai tao, IoT. Bo 03

- Kinh doanh phan mém thiét ké mach
dién tir.

2. Tiéu chudn cong suét, dong ro cao &p va
dd bén dién phd hop véi TCVN 5699-
1:2010 va IEC 60335-1:2010

3. Tiéu chuin hop module: Hop dtic
nguyén khdi nhya ABS dat tiéu chudn IEC
60695-2-11




4. Quy cach hop nhya module st dung

trong md hinh

"Hop loai 1: Kich thude pht bi:

300x134x13 1mm, kich thudc day: 90x240

mm. Day c6 khe tan nhiét, s6 luong khe:

10 khe, kich thudc khe hinh hot xoai kich

thude: 76x6mm + 1% - Kich thude

compac: 128x272x4mm + 1%

Chét liéu hdp: nhua ABS, day 4mm,

"Hop loai 2: Kich thuéc phu bi:

300x264x13 1mm, kich thudc day:

212x230 mm. Day cd khe tan nhiét, 5O

luong khe: 20 khe, kich thudc khe hinh

hot xoai kich thudce: 76x6 mm + 1% - Kich

thude compac: 256x272x4mm + 1%

Chét liéu hop: nhya ABS, day 4mm,

"Hop loai 3: Kich thudc phu bi:

300x403x131mm, kich thudc day:

338x220 mm. Day c6 khe tan nhiét, sb

luong khe: 16 khe, kich thude khe hinh

hot xoai kich thude: 69x5 mm + 1% - Kich

thude compac: 396x27 1x4mm £ 1%

Chét 1iéu hop: nhwa ABS, day 4mm,

Hop loai 4 : Kich thudc phu bi :

300x503x124mm Ddy ¢6 khe tan nhiét ,

s6 luogng khe : 16 khe, kich thude khe hinh

hot x0ai kich thude: 69x5 mm Lam bing

tAm compact chuyén dung cho m6 hinh

dio tao, khic CNC nét chi dan, Kiéu hop
module: hop nhom nguyén khéi

120x503x13mm, nap op hdng bang nhua

127x270x5mm

5. Panel:

- Lam bang tAm compact chuyén dung cho

md hinh day nghé

- Khic CNC nét chi din sdu 0.2mm

- Trén mit panel da tich hop céc jack cim

4mm chéng giat tiéu chuan EC

B. No6i dung thuc hanh

- Khao sat thiét bi c6 trong md hinh

- Thuc hanh do dong dién

- Thuc hanh do dién ap

- Thuc hanh do dién tr¢

- Thuc hanh do cong suét va cos

- Thyc hanh ddu néi mach Kirchhoff 1

- Thye hanh du nbi mach Kirchhoff 2

- Thuc hanh khéo sat thue hanh céc loai

diode

- Thue hanh khéo sét thyc hanh cac loai

Transistor




- Thuc hanh khao sat thire hanh Opamp

C. Thiét bi bao gdm céc phan sau:

1. Khung md hinh thuc hanh

01 ban thuc hanh chuyén dung

+ Kich thude ban: 1500x700x750mm =+
1%

+ Mat ban lam bang van cong nghigp dugc

pht melamine chéng bui va chéng tray

XuGe

+ Khung ban dugc lam bang nhom

40x80mm két hop 40x40mm pht keo day

80pm chiu duge axit, chéng triy xudc, két

céu chuyén dung lap ghép. Tich hop chén

tang dua kim loai tAm + dé cao su

01 khung ga module/panel 2 tang

"+ Khung hai ting tiéu chuén ga module.

Lam bang nhom dac 20x40mm =+ 1%, ranh

dudi Smm + 1%, ranh trén 12mm + 1%

phu keo day 80pum chiu dugc axit, gitip

chéng triy xudc va thAm mi, két cau

chuyén dung lap ghép.

Nhom 40x40mm + 1% thanh dimg, thanh

ngang 20x40mm =+ 1%, kich thude:

1500x900mm (dai x cao) = 1%"

01 hdp cung cdp ngudn thi nghiém

Kich thude hop: 1420x170x170 mm lam

bang nhom dinh hinh nguyén khoi pht

anode chon0 trdy xude, c6 Op vach phia

sau biang tAm compact va c6 nép 6p bing

nhua dac

+ Thiét bi bao gbm

01 Hop nhém dinh hinh nguyén khéi

01 Mt panel

01 CB 3 pha 32A

01 cong tic ngudn 1 pha

01 Switch ON/OFF

01 nat nhén khan

04 Céu chi bao vé

04 Pén béao ngudn

02 & cam 01 _pha

2. Khbi ngudn xoay chidu

2.1. Module ngudn dién xoay chiéu cd

dinh 1 pha

Danh sach thiét bi:

01 hop nhya loai 2

01 mét panel

01 bién ap ngd vao 220VAC, ngd ra

24VAC, cong suat chiu tai SA.

2.2. Module ngudn dién xoay chiéu ¢b

dinh 3 pha




Danh sich thiét bi:

01 hop nhua loai 2

01 mat panel

01 bién 4p 3 pha ngd vao mdi pha
220VAC, ngd ra mdi pha 24VAC, cong
suét chiu tai 5A

2.3. Module ngudn dién xoay chiéu thay
ddi

Danh sich thiét bi:

01 hdp nhua loai 2

01 mat panel

01 bién ap tu ngiu ngd vao 0-220VAC,
ngd ra 0-250VAC, cong suit SO0VA
3. Khéi ngudn mét chiéu

3.1. Ngudn dién 1 chidu ¢b dinh
Danh muc thiét bi

01 hép nhua loai 2

01 mit panel

01 b ngudn cb dinh 24VDC/ 3A

01 bo ngudn ¢ dinh 12VDC/ 3A
3.2. Ngudn dién 1 chiéu thay aoi
Danh muc thiét bi

01 hop nhua loai 3

01 mét panel

01 bd ngudn thay ddi 0-30 VDC/3 A
01 dong h6 50 VDC hién thi so

01 dong hd 3 ADC hién thi sb

4. Khbi do luong

4.1. Module Von ké AC

Danh mye thiét b

01 hop nhua loai 2

01 mét panel

02 dong hd 50 Vac

02 ddng hd 300VAC

4.2. Module Ampe ké AC

Danh muc thiét bi

01 hop nhua loai 2

01 mat panel

02 ddng hd 2AAC

02 ddng hd 1AAC

4.3. Ddng hd do cong suat 1 pha
Danh muc thiét bi

01 hop nhua loai 1

01 mt panel

01 dong hd do cong sut 500W

4.4. dng hd do cong sudt 3 pha
Danh muc thiét bi

01 hop nhua loai 1

01 mét panel

01 dbng hd do cong sudt SOOW




4.5.Von ké DC

Danh muc thiét bi

01 hop nhya loai 1

01 mét panel

04 dong hd 50 VDC

4.6. Ampe ké DC

Danh muc thiét bi

01 hop nhya loai 2

01 mat panel

02 dong hd 2 ADC

02 dbng hd 5 ADC

4.7. May bién dong
Danh muc thiét b

01 hop nhya loai 2

01 mat panel

03 bién dong 50/5

4.8. Tan sb mét

Danh muc thiét bi

01 hop nhya loai 1

01 mat panel

01 ddng hd do tan sb 45~65Hz
4.9. Cosy mét

Danh muc thiét bi

01 hop nhya loai 1

01 mat panel

01 ddng hd cos phi

4.10. Coéng to dién 1 pha
Danh muyc thiét b

01 hép nhya loai 1

01 mat panel

01 cong to dién 1 pha
4.11. Cong to dién 3 pha
Danh muc thiét bi

01 hop nhya loai 3

01 mat panel

01 cong to dién 3 pha dién tur
5. Khdi tai

5.1. Module tai tr&
Danh muc thiét bi

01 hop nhya loai 1

01 mit panel

03 tai tro 100 Ohm/ 100 W
03 cong tic

5.2. Module tai dung
Danh muc thiét bi

01 hop nhua loai 1

01 mit panel

03 tai dién dung 25 uF /380 V
03 cong tac

5.3. Module tai cam




Danh muc thiét bi

01 hop nhua loai 3

01 mat panel

03 tai dién cam 50 mH +5% lam viéc voi
gia tri dién ap dudi 110VAC

5.4. Module bién tré cong sudt

Danh séach thiét bi:

01 hop nhua loai 3

01 mat panel

01 bién tr& 1000hm/100W

01 quat tn nhiét

6. Khbi tai

6.1. Module tai tré

Danh muc thiét bi

01 hop nhua loai 1

01 mdt panel

03 tai tré 100 Ohm/ 100 W

03 cOng tic

6.2. Module tai dung

Danh muc thiét bi

01 hop nhya loai 1

01 mat panel

03 tai dién dung 25 uF /380 V

03 cong tic

6.3. Module tai cam

Danh muc thiét bi

01 hop nhua loai 3

01 mat panel

03 tai dién cam 50 mH £5% lam viéc véi
gia trj dién 4p dudi 110VAC

6.4. Module bién trd cong suit

Danh sach thiét bi:

01 hép nhya loai 3

01 maét panel

01 bién tré 1000hm/100W

01 quat tan nhiét

Danh sach thiét bi:

01 hop nhua loai 1

01 khéi linh kién

- Linh kién han truc tiép trén mit bo, két
nbi biang chbt déng 2mm han bo

- Chi thich céc khdi chiic ning va ghi chii
bing tiéng Viét

- So dd nguyén 1i dwgce in truce tiép trén
mit bo

- Mach khuéch dai do, khong déo, khuéch
dai dém

- Nhiéu cdp d6 khuéch dai cho mach

- Mach so sanh tin hiéu véi nguén don va
ngudn ddi




- Vi trf do va két ndi dung chbt 2mm loai
han bo

7. May hién song

- Ngudn cép: 220VAC

- 86 kénh: 2

- Dai tan: 20MHz

- Mna hinh LCD

- Téc do lay mau: 100MS/s

8. Bong hd do da ning

- bién 4p DC: 0.1/2.5/10/50/250 V
+3.0%FSD; 1000 V +4.0% FSD

- Null DC: DC £5V/ £ 25V £5.0% FSD
- DCA: 50/2.5m/25m/250mA
+3.0%FSD; 10A +4.0% FSD

- Dién tré (R): X1 (0.2 ~ 2kQ); X10 (2 ~
20k€); X100 (20k ~ 200kQ); X1k (200k ~
2MQ); X10k (2k ~ 20M€Q) £ 4.0% ARC
- Bién dung (C): C1 (R x1k): 2000uF
(Approx.);C2 (x50pA): 0.025u/0.25u/25p;
+ 3.0% FSD

- Kiém tra pin (Batt): 1.5V/9V

- Transitor hFE: Co

- Diode & LED: Cé

- Buzzer bao: Co

- Diéu chinh trude: Tai vi trf OFF, diéu
chinh bién tr& thay doi vé 0Q.

- Ngudn pin: AAA 1.5V x2,pin 9V x 1
9. Phin mém gidm sat quan 1y, bao vé va
didu khién hé théng( 01 USB key vinh

vién)
Phan mém da dugce dang ky ban quyén tac
gia

a. Thiét bi do, gidm sét hé thong dién

b. Bo chuyén ddi tin hiéu truyén thong

- Giao tiép truyén thong v6i thiét bi do
chuén RS485

- Giao tiép v&i may tinh bing Wifi va
USB

- Relay tic dong ngd ra: 1

c. Phin mém truyen thong giao tiép va
hién thj c4c théng s6 dién trén méy tinh
- Tuong thich hé diéu hanh: Windows 10
- Phén mém thiét ké dang double-click,
khong cin cai dat

- Céc tinh ning phan mém

+ Giam sat cac thong 50 dong dién, dién
ap, cong sudt, hé sb cong sudt, tan sb

+ V& db thi cac duong ddc tinh trén

+ Cai dit gia tri tdic dong Relay




10. Phan mém dao tao md hinh va quén ly
gido vién( 01 USB key vinh vién)

Phin mém da duge dang ky ban quyén tic
gia

- Tuong thich hé didu hanh: Windows 10
- Phin mém duoc thiét k& dang app
double-click, khong can cai dit

- Piang nhip Password ctia gido vién hodc
Password uu tién

- C6 thé thay dbi Password cta gido vién,
trudng khoa

* T{nh nang phin mém

Quan ly gido vién

+ Tao danh sach gido vién

+ Phéan chtrc vu gido vién: Trudng khoa,
trudng bd mon, td truong, giang vién

+ Litu trit thong tin gido vién

Quan ly hoc vién

+Tao danh sach 16p hoc

+ Luu trit két qua kiém tra

+ Panh gia két qua hoc tap

+ Luu lai danh gia va xuét excel hodc PDF
Gido trinh dién tu

+ Hé thong céac cu hoi kiém tra tric
nghiém cho mo hinh

+ Tai liéu dién tir cho md hinh

+ Cho phép gido vién cdp nhat ndi dung va
thong tin mdi vao phdn mém

+ Dao tao Iy thuyét thiét bi c6 trén md
hinh

11. B phu kién

- Day thi nghiém

- 01 b tai liéu hudng din thuc hanh
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Thiét bi thuc
hanh ky thuét
dién tir

Pau vao dong AC: 115 VAC @ 60 Hz hodc
230 VAC @ 50 Hz (c6 thé chuyén dbi)
Ngudn cap:

+ DC ¢b dinh: +5 VDC 1.0 A max. (gi¢i
han dong); Do gon 5 mV

+ Bién thién + DC: +1,3 VDC 0,05 V @
150 mA dén +15 VDC @ 500 mA, P9 gon
5mV

+ Bién thién - DC: -1,3 VDC +0,05 V @
150 mA dén -15 VDC @ 500 mA, P9 gon
5mV

Binding Posts 4: Nbi dit, +5 VDC, DPau ra
ngudn cép bién thién £VDC

B tao xung: 2 bd tao xung hoat dong bang
nt bdm, mé thu bo phat ra, mdi dau thudng

Chiéc
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md, mot diu ra thuong dong. Moi dau ra ¢o
thé dong 1én dén 250 mA

M4y phat ham k¥ thuat so:

+ Dai tin s6: 0.1 Hz dén 100 kHz, hai dai
+ Dién 4p dau ra: 0 dén +10Vp-p vao tai
600 © (20 Vp-p khi hé mach), bao vé ngén
mach

+ Tré khang déu ra: 600 Q ngoai trir TTL
+ Dang song dau ra: Sin, Vudng, Tam gidc
TTL

+ Do méo hinh sin: 3% @ 1 kHz Dién hinh
+ Xung TTL: Thoi gian xung ting Xung
giam: 25 ns, truyén dong 100 TTL

+ Song vudng: Thoi gian xung tang xung
giam 0.5 us

Chuyén ddi logic:

+ 8 muc chuyén dbi logic chon Logic cao
va Logic thip

+ Logic thap: Nbi dat

+ Logic cao: Co thé chuyén dbi gitra +5 V
va ngudn dién dwong c6 thé thay doi

Role: 2 Single Pole Double Throw (SPDT)
- uncommitted

Chi béo logic:

+Pen LED: 16 dén LED; 8 mau do dé biéu
thi mirc logic cao va 8 mau xanh la cdy dé
biéu thi mirc logic thap

+ Ngudng logic cao: 2.2 V (dinh danh) &
ché do TTL/A5 V, 70% (dinh danh) cla
dién 4p hoat dong da chon & ché @0 CMOS
+ Ngudng logic thdp: 0.8 V (dinh danh) &
ché @6 TTL/A+5 V, 30% (dinh danh) cta
dién 4p hoat dong duge chon & ché do
CMOS

Cdng két ndi: 2 BNC - uncommitted

Chiét &p: 2: 1 kQ va 10 kQ - uncommitted
Loa: 8 Q, 0.25 W - uncommitted

Viung mach Breadboard: Tdm & cdm
plexiglas c6 thé théo roi (PB-3) voi 2.520
diém két néi véi 200 didm két ndi dai bus
bd sung dugc két ndi bén trong véi dau ra
ngudn dién va nbi dat
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May In 3D
FDM Kho Lén

Khdi lugng in: 300 x 300 x 300 mm
* Tde do in: <600 mm/s
* Gia tbc: <20,000 mm/s?

Chiée
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* P06 chinh xac in: 100 £ 0.1 mm

« Chiéu cao 16p in: 0.1 —0.35 mm

- Dau dun: BO dun truc tiép, banh riang kép
* Duong kinh sgi: 1.75 mm

* Buong kinh voi phun: 0.4 mm (c6 thé thay
bing voi 0.6 /0.8 mm)

* Nhiét do voi phun: <300°C

* Nhiét do ban nhiét: < 120°C

» B& mat in: Ban in linh hoat

o Ché @6 cén ban: Tu dong cin ban kép,
ranh tay
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B kit danh gid

T4i wu hoa cho viée tao nguyén mau tmg
dung nhanh vgi Zynq UltraScalet+ MPSoC
DDR4 SODIMM — 4GB 64-bit ¢c6 ECC gén
véi hé thong xit 1y (PS)

DDR4 Component — 512MB 16-bit gan véi
logic kha trinh (PL)

H6 trg PCIe® Root Port Gen2 x4, USB3,
Display Port va SATA

4 cbng SFP+ cho Ethernet

2 giao dién FPGA Mezzanine Card (FMC)
dé mé rong 1/0, bao gdm:

16 bo thu phat GTH toc d6 16.3 Gb/s

64 tin hiéu I/O vi sai tlty chinh nguoit dung

Chiéc
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May do cong
suat quang

Do céng sudt quang:

Dai budce song: 800nm~1700nm

Bude song(da hiéu chuan): 850nm, 980nm,
1300nm, 1310nm, 1490nm, 1550nm,
1625nm, 1650nm

Dai do: 70dBm~10dBm

Sai s6: £5%

Do phan giai hién thi: Tuyén tinh: 0.1%,
log: 0.01dBm

Pau ndi: FC, SC, ST

Do: InGaAs

Dinh vi 16i quang:

Buée song: 650nm=+10nm

Coéng suit: 10 mW
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Ta hat khi doc
hai

Tu hat khi ddc da ning c6 dng dan

Loai khi Air-curtain

Ving [am viéc (mm): 1590x650xh1200
Kich thuée éng: ® 250mm Chét lidu turong
d6i: Bén ngoai : PVC 4T, Bén trong : Tam
Bakelite(Phenol) 4T

va Mt ban lam viéc: Tam phenol

Chiéce
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Khung: Nhom bén

Khung & Cira sd Sash: Cira s& Sash Kinh
cuong luc an toan khung nhom

Tt dudi:Ta thép son tinh dién cira gd

Peén / Anh sdng: Pén LED(1 caix20 W)

S8 voi: 1 caix khong khi-/Khi gas-/Nudc
O cim: 2 cai 220V

Nguon dién: 1 Pha, AC 220V/60Hz
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Bép gia nhiét ki
thuat sb

Kich thude dia(mm): 180 x 180

Chét lidu:

+ Than may: Nhom son tinh dién

+Pfia: Nhom trang men (Chiju axit, D& dang
lam sach)

Dai nhiét do va d6 ddng nhét nhiét do: Téi
da 380°C, Do ddng nhét nhiét d6 cao: Khéc
biét >10%

Cong suat tiéu thu: 600 W

Nhiét do cho phép & RH%: R/T +5~50°C,
85% RH

Ngudn dién: 1 Pha, AC 230 V, 50/60 Hz

Chiée

01

39

B6 do luong
hién thi mass
flow meter

- Tén thiét bi: B6 do luong hién thi luu
luong khi khi (Mass Flow Meter).

- Chtic nang: Po luu lugng khéi (mass
flow) cta khi methane (CHa).

- Man hinh hién thi: Tich hgp man hinh k¥
thuét sd giap hién thi rd rang gid tri do.

- Diu ra tin hiéu: 2V.

- Két ndi truyén thong: R4 (twong thich véi
chuén giao tiép RS485 hoic twong duong,
tity theo nha san xuét).

- D6 chinh xéc do: Cao, dam bao dg tin cdy
trong cac img dung do ludng cong nghiép.
- Pham vi do: Puoc thiét ké chuyén dung
cho khi CHs, phit hop voi dai do tiéu chuan
ctia thiét bj.

- Nigudn cip: Theo tidu chuén thiét bj ctia
hang san xut.

- Vit liéu ché tao: Chdng dn mon, phit hop
véi mdi truong cong nghiép va phong thi
nghiém.

- Ung dung: Po lwu lugng khi CHa trong
céc hé thong thi nghiém, cdng nghiép khi,
nghién ctru khoa hoc.

- Lip dat: D& dang tich hop vao hé thong
sin c6, thiét ké nho gon.

02




- Tinh trang: M6i 100%, nguyén dai nguyén
kién.

- Xuit xtt: Chinh hiing, c6 ddy du ching tir
chimg minh nguén gbc va chat lugng.
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Ban nang

- Tén thiét bi: Ban ning phong thi nghiém.
- Kich thude mit ban: 150 mm x 150 mm.

- Chét lidu: Thép khong gi (inox) chit
luong cao, bén viing véi mdi truong hoa
chét trong phong thi nghiém.

- Co ché nang: Bang tay quay co hoc, diéu
chinh @6 cao dé dang va chinh xéc.

- Pham vi ning: Dap Umng dy dt nhu cau
ning cao va ha thdp dung cu trong cac thi
nghiém co ban va ning cao.

- Ung dung: Dung dé nang, ha cac dung cu,
thiét bi hodc vat phdm can diéu chinh do
cao trong phong thi nghiém.

- Thiét k&: Gon nhe, tién dung, d€ dang di
chuyén va st dung.

- Tai trong toi da: Pam bao tai trong phi
hop v6i cac loai thiét bi thi nghiém thong
thuong.

- Tinh trang: M&i 100%, nguyén dai nguyén
kién.

- Bao hanh: Téi thiéu 12 thang theo tiéu
chuén nha sén xuét.
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May phan tich
phd

May phéan tich pho siéu cao tan

- Dai tin: 9 kHz dén 43 GHz

- Dai thiét 14p tan sb tdi thidu: ~100 MHz
dén 43.1 GHz

- Dai Pre-selector (Frequency band mode:
Normal): 4 GHz dén 43 Gz

- D6 phan giai thiét lap: 1 Hz

- Pic tinh bd giao déng ndi (23°C,
Referenced to frequency at 24-hour after
power-on):

+ Start-up characteristics: £5 x 107 (2
minutes after power-on), 5 x 10-8 (5
minutes after power-on)

+ Aging rate: £1 x 10-7/year

+ Temperature stability: £2 x 10-8 (5°C
to 45°C)

- S6 diém quét (Sweep trace point) (300 Hz
< SPAN < 100 MHz va Sweep Time < 10
s): 11 dén 30001

Chiéc
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- RBW 1 Hz dén 3 MHz (1-3 sequence),
500 Hz, 50 kHz, 2 MHz, 5 MHz, 10 MHz
- Residual response (Frequency: =1 MHz,
Input attenuator: 0 dB, 50€2 terminated): <-
100 dBm (dén 1 GHz)

- 1 dB Gain Compression: >+3 dBm (300
MHz < f<4 GHz)

- RF Frequency Characteristics: £0.35 dB
(300 kHz < f < 4 GHz, Frequency band
mode: Normal)

- CAc tinh ning phan tich phd: Channel
Power, Occupied Bandwidth, Adjacent
Channel Leakage Power, Spectrum
Emission Mask, Burst Average Power,
Spurious Emission, Multi-marker &
Marker List, Highest 10 Markers, Limit
Line, Frequency Counter, 2-tone 3rd-order
Intermodulation Distortion, Annotation
Display (On/OfY)

- Céc tinh ning néng cip duge trén than
may: BER Measurement Function, Noise
Figure Measurement Function (with noise
source), External mixer for
mmWave/radar, Phase Noise Measurement
Function, Vector Modulation Analysis
(BPSK, QPSK, O-QPSK, wn/4 DQPSK,
8PSK, 16QAM, 320QAM, 640QAM,
128QAM, 256QAM, 2FSK, 4FSK, 2ASK,
4ASK, H-CPM, MSK), Replay Function
(replay Captured waveforms)

- Céng do RF: K, 509 (nom.)

- Cdng giao tiép diéu khién: RJ45

- Cbng LO output: SMA, dai tan hd trg bao
dai: 5 GHz dén 10 GHz (Local signal
output)
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Switch loai 2

- Loai thiét bi: Switch Layer 3 dugc quén Iy
(Managed Switch).
- 86 cbng: 16 cong 10G, bao gdm:

+ 8 cong 10GBase-T (RJ45).

+ 8 cbng 10G SEP+ (quang).

+Luu y: M&i cip chi sir dung duge 1 cong
ddng thoi.
- Cong quan ly: 1 cbng Gigabit Ethernet
OOB (Out-of-Band Management).
- Tdc do chuyén mach: Lén téi 320 Gbps.

Chiéc
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- Kha nang xtr Iy géi tin: Lén dén 238.1
Mpps.

- H6 trg giao thite:  VLAN,
STP/RSTP/MSTP, QoS, IGMP Snooping,
DHCP Snooping, LACP, dinh tuyén tinh va
dong (OSPF, RIP).

- H6 tro quan ly: CLI, Web GUI, SNMP,
Cisco Business Dashboard.

- Tinh ning xép chdng (stacking): HS tro
x&p chong téi 8 thiét bi.

- Ngubdn dién: Tich hop sdn ngudn dién AC.
- Thiét ké: Dang rackmount 1U, ¢6 quat lam
mat.

- Phu hop str dung cho mang doanh nghiép
nho va via, trung tdm dir li€u quy mo vira.
- Tinh trang: Md1 100%, nguyén dai nguyén
kién.
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May quay/chup
co dong

Cam bién Exmor R CMOS full-frame chiéu
sang sau 33 MP

- Kha néng quay video 4K60p & 10 bit

- Chup lién tiép 1én dén 10 khung hinh/gidy
- 759 diém 14y nét theo pha, 1iy nét tu dong
theo mit trong thoi gian thue

- Man hinh cdm tng LLCD 3 inch 1.03 triéu
diém anh

- On dinh hinh &nh 5 truc Steady Shot

- Kinh ngdm dién tr 3.68 triéu diém vdi toe
dd l[am méi 120Hz

- Pin tuong thich NP-FZ100

Chiéc
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Thé nh&

- Dung Iuong luu trit: 160 GB.

- Tée do doc t6i da: 1én dén 800 MB/s (tuy
model cu thé, vi du nhu Sony TOUGH).

- Téc do ghi téi da: 1én dén 700 MB/s.

- Chudn giao tiép: PCIe Gen3 x1 / NVMe
1.3

- Kich thude vat Iy nhd gon: khoang 20mm
X 28mm x 2.8mm.

- Thiét k& bén bi, chudn TOUGH (néu la
dong Sony), chéng séc, chéng ubn cong va
chiu nhiét t6t,

- Tuong thich véi cac méy anh hd trg chuan
CFexpress Type A (vi du: Sony Alpha A7S
III, FX3, FX6,...).

- Hd trg quay video do phan giai cao (4K,
6K) va chup lién tiép tde do cao.

Chiée
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- Thoi gian truy xuét dit liéu nhanh, phu hop
v6i nhu cau lam viée chuyén nghiép.

- San phdm m&i 100%, chinh hang

- Néu chao hang twong duong, nha thiu cdn
cung cap tai lieu ky thuét va ban thuyét
minh dé chirng minh sy twong duong.
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Ong kinh da
dung

- Loai san pham: Ong kinh zoom tiéu chuan
cao ¢ip danh cho may anh full-frame.

- Dai tidu cu: 24-70 mm, phit hop v6i nhiéu
muc dich chup: phong canh, chin dung, san
phém, su kién,...

- Khiu do: F2.8 khong ddi toan dai zoom,
hd tro chup thidu sang va kiém soét do sau
trudng anh tot.

- CAu trGc quang hoc: gbm 20 thau kinh
trong 15 nhom, bao gbm nhiéu thau kinh
phi cau (XA), ED, Super ED.

- Lp phtt Nano AR Coating II gitp giam
16a va bong ma hiéu qua, mang lai hinh anh
trong tréo.

- Hé théng 14y nét: stt dung 4 mo-to tuyén
tinh XD (Extreme Dynamic) cho kha néng
Jay nét nhanh, chinh x4c va ém 4i.

- Kha ning quay video dugc cai thién vai
6 'tho' (focus breathing) giam thiéu ti da.
- Khoang cach ldy nét toi thiéu: khoang
0.21 m (¢ 24mm) va 0.30 m (& 70mm).

- D6 phong dai toi da: xap xi 0.32x.

- Puong kinh filter: 82 mm.

- Ngam kim loai chic chan, than 6ng kinh
¢6 kha ning chong bui va o 4m cao.

- Tich hop vong khéu do vét Iy c6 thé
chuyén ché o click hodc de-click (phit hop
¢4 chup anh va quay phim).

- Tich hop nut gitt 14y nét (focus hold) ¢6
thé tiy chinh chirc ning.

- Kich thude: khoang ©@87.8 x 119.9 mm.

- Khéi lugng: xap xi 695 g.

- S&n phdm m&i 100%, chinh hang

- Kém day du phu kién: nép trude, nép sau,
hood, tii dung.
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Dén quay mini

Nhiét do mau : 2700K-7500K

GRI/TLCT : 95/97

Do sang tuy chinh : 0-100%

Cudng do sang tai S600K (1m) : 581 Lux

Chiéc
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Pin sac Li-Ton tich hgp 3.7V / 2400mAh c6
thé sac lai qua cdng USB Type-C

Thoi gian st dung : 1,5 gio ¢ d6 sang 100%
Diéu khién khong déy : Bluetooth

Ngam két ndi: ren 1/4", nam cham

Chiéu dai : 106.7 * 61.0 * 22.9 mm
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Ba 16 may anh

- Loai san phdm: Ba 16 dung may anh
chuyén dung cho nhiép anh gia.

- Chét lieu: Vai chéng thim cao cép
(Polyester 1680D, nylon 210D/420D) va
vat liéu bén chic.

- Dung tich chita: Chtra dugc 1 than may
anh DSLR/Mirrorless gén 6ng kinh (t6i da
70-200mm f/2.8), kém 3-4 éng kinh hoic
dén flash.

- Ngin chita bd sung: C6 ngan riéng cho
iPad hodc may tinh bang kich thudc tbi da
10 inch.

- Hé théng dém: Quai deo vai va phé’in lung
c6 dém ém 4i, thong thoang, hd tro deo lau
khong gy moi.

- Chét cai ngue va diy dai hong gitp 6n
dinh khi di chuyén.

- Ngin phu kién: Nhiéu tti phu bén trong
va bén ngoai dé chua pin, thé nhd, bd loc,
day céap, v.v.

- Kich thudc bén ngoai (WxHxD): khoang
24 x45.5x 18 cm.
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Pin cho may
anh

- Loai pin: Pin sac lithium-ion (Li-1ion).

- Dung lugng: 2280mAh (16.4Wh).

- Dién ap: 7.2V.

- Thoi gian st dung dai, hd trg quay video
va chuyp anh trong thoi gian dai

- Hb tro truyén dit liéu vé dung lwong pin
con lai va tinh trang pin téi may anh.

- Kich thude nhd gon, dé lép dat va thay thé.
- An toan, c6 co ché bao vé chdng qué nhiét,
qua tai va doan mach.

- Thiét bi méi 100%, chinh hang
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Tivi

- Cong nghé man hinh: QLED véi1 cong
nghé chdm lwong tir (Quantum Dot).

- Kich thudc man hinh: 75 inch.

- B§ phan gidi: 4K Ultra HD (3840 x 2160).

Chiéc
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- Bo xtr ly: Quantum Processor Lite 4K.

- Tén s6 quét: 50Hz (Motion Xcelerator).

- Cong nghé HDR: Quantum HDR, hd trg
HDR10+, HLG.

- Am thanh: 2 kénh, téng cong suit loa
20W, cong nghé Object Tracking Sound
Lite (OTS Lite), Q-Symphony.

- Hé didu hanh: Tizen OS (phién ban 2024
hodc twong duong).

- Hd trg didu khién giong noéi: Bixby,
Google Assistant, Amazon Alexa (tuy khu
vuce).

- Céc tinh ning thong minh: AirPlay 2,
Multi View, Ambient Mode, Tap View,
SmartThings, Daily+.

- Két ndi: 3 cébng HDMI, 2 cbng USB, 1
cbng LAN (RJ-45), Wi-Fi, Bluetooth 5.2,
cbng Optical, eARC, Anynet+ (HDMI-
CEC)

- Thiét ké: AirSlim, vién méng ba canh,
chin dé rong.

- Chuén treo twomg VESA: 400 x 400 mm.
- Ngudn dién: 230V AC, 50Hz.

- Coéng suét tiéu thy trung binh: khoang
112W, tbi da 230W.

- Phu kién di kém: Diéu khién tir xa, chén
dé, day ngudn, huéng dan str dung.

- Thiét bi mé&i 100%, chua qua st dung
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bia cing HDD
300GB

Dung lugng luu trit: 300GB.

- Chuén giao tiép: SAS (Serial Attached
SCSI) 6Gb/s.

_ Téc do quay: 10.000 vong/phut (RPM).

- Kich thudc vt ly: 2.5 inch (SFF - Small
Form Factor).

- Hb trg hot-plug: Cho phép thay thé 6 cimg
ma khéng cin tit hé thong,

- Tuong thich: HO trg cac dong mdy chi st
dung 6 SAS 2.5".

- B9 nhé dém (cache): tbi thiéu 16MB.

- Kha ning hoat dong lién tuc 24/7, do bén
cao, phu hop v&i moi trudng may chu.

- Thoi gian trung binh giita céc 101 (MTBF):
> 1.4 triéu gio.

- Nhiét do hoat dong: 5°C dén 55°C.

Chiéc
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Switch loai 3

- Loai thiét bi: Thiét bi chuyén mach 16p 2

Chiéc

02




(Layer 2) dung trong hé théng mang noi bd.
- 84 luong cbng: 48 cong Ethernet toc do
10/100 Mbps.

- Cbng uplink: 2 cong két hop (dual-
purpose) hd trg 10/100/1000 hodc SFP
uplink.

- Hiéu suit chuyén mach: Bang thong
chuyén mach 16 Gbps.

- The do chuyén tiép: 6.5 Mpps.

- B6 nhé RAM: Téi thiéu 64MB DRAM.

- Bo nhé Flash: Téi thiéu 32MB.

- Tinh ning bao mat: Ho trg 802.1X, DHCP
Snooping, Dynamic ARP Inspection, IP
Source Guard, ACL 1ép 2 - 4, RADIUS,
TACACS+.

- Tinh nang quan ly: CLI, Telnet, SNMP,
RMON, Web UI, Cisco Network Assistant.
- Quan Iy VLAN: HO trg tbi da 255 VLAN,
VLAN trunking theo chuan IEEE 802.1Q.
- Giao dién: 1 cdng console RJ-45, 1 cong
quan ly out-of-band.

- Ngudn cip: AC 100-240V, 50-60Hz, day
ngudn chuan chau Au (CAB-ACE, C13, dai
1.5m).

- Dang thiét ké: Rackmount 1U, di kém phu
kién gén ti rack.

- Nhiét d6 hoat dong: -5°C dén 45°C.

- Thiét bi médi 100%, chinh hang

g

Module quang

- Chuén giao tiép: SFP (Small Form-factor
Pluggable).

- Téc do truyén dir liéu: 1.25 Gbps.

- Loai soi quang hd trg: Multi-mode
(MMF).

- Buégc song hoat dong: 850 nm.

- Khoang céch truyén dan: Thi da 550 mét
trén sgi da mode 50/125 pm.

- Chuén tuong thich: IEEE 802.3z
1000BASE-SX.

- Loai diu ndi: LC duplex.

- Ngudn cip: +3.3V.

- Nhiét d6 hoat dong: 0°C dén 70°C.

- Tuong thich v6i céc thiét bi mang cla
Cisco va céc thiét bi c6 khe ¢dm SFP chuén.
- H6 tro DDM (Digital Diagnostic
Monitoring): tity theo model.

Chiéc
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- Ung dung: st dung cho két ndi switch,
router, media converter trong mang ndi b
LAN.

- Thiét bi m&i 100%, chinh hang

53

Server loai 2

Bo xt ly: Xeon E-2378 (8 nhan / 16 ludng,
2.60 GHz, 16MB Cache) hodc tuong
duong

Bd nhé: RAM 16GB PC4-3200AA
UDIMM

Mang: 2 cong LAN 1Gb

RAID: LSI MegaRAID SAS 9361-8i,
12Gbps, Cache 1GB

O luu trit: SSD 480GB SATA Enterprise
PM893

Quan ly tir xa: LAN Mgmt

Ngudn: 1 x 350W

Chiéc
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UPS

~ Cong nghé: UPS Online hai chuyén doi

- Cong sudt dinh mtc: 1 kVA /900 W.

- Dién 4p dAu vao: dai rong tir 110VAC dén
288VAC.

- CAu hinh tai theo dién ap dau vao: 100%
tai @ >176VAC; 80% tai @ =154VAC;
70% tai @ =132VAC; 50% tii @
>110VAC.

- Tén s6 diu vao: 40Hz — 70Hz.

- Hé sb cong suit dau vao: > 0.97.

- $6 pha: 1 pha vao — 1 phara.

- Pién ap ddu ra: 220VAC + 1%.

- Tan sb dAu ra: 50Hz hodc 60Hz + 0.5%
(ché do chay pin).

- Dang séng dau ra: Séng sine chuén.

- Hién thi: Man hinh LCD hién thi dién ap
dau vao/ra, trang thai pin, tai, canh béo.

- Chitc ndng bao v&: Qua tai, qua ap, thép
ap, ngén mach, qua nhiét, chéng set.

- Kha ning két ndi: Cbng giao tiép USB va
RS232.

- Thosi gian chuyén mach: 0 ms (vi 1a UPS
online).

- Ac quy: Loai kin, khong can bao dudng;
thoi gian luu dién tir 5 — 15 phut thy tai.

- Tw ddng sac khi c6 dién ludi, k& ca khi tat
UPS.

_ Thiét bi méi 100%, chinh hang

Chiéc
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Bo thi nghiém

Bang lép rap mach dién

04




Vit Iy Khao sat
dién truong
bién thién theo
thoi gian.

Mau dién trd

Mau tu dién

Bo ngudn da ning DC 0-12V2A, c6 ro le
dién tir bao vé tu ngit, co ddng hd hién s6
chi thi dong éap.

Cam bién dong dién

Cam bién dién ap

Bo thu thép dit liéu OD-02

Man hinh cadm ng 7 inch do nhay cao.
Cpu : Quad-core AM Cortex-A53, Up to
2GHz, Al chip

Bd nhé trong: 16GB

Ram 2GB

K&t ndi v6i toi thiéu 6 cim bién thong qua
két ndi co day (cong usb) va két ndi khong
day.

Cbng Rj45

7 phim cling chirc ndng

C6 thé két nbi voi may tinh (option)

Cép nhat phan mém qua USB

Déy 2 ddu phich dai 60cm

56 | BO thi nghiém | Ong ddy Solénoit c6 chiéu dai L =300mm,
Vit Iy Khdo sat | duong kinh D = 40.3 mm, gdm 750 vong,
tr trueong cua lap trén dé nhya phi tir tinh.
éng day thing. | Cudn ddy do duong kinh d =30 mm, so
Po cam tng tir | vong N2=100 v, o truc do bang Plastic dai
B va khao sat | 350mm, khic vach 300/1mm
phan bd cua B | Tur thong ké xoay chiéu (Tesla Meter MC-
doc theo chidu | 8086) c6 3 thang do bién do cam Ung tir .
e A A Bo 04
dai ong day. Bo.
B& ngudn da ning AC 0-3-6-9-12V2A, ¢
ro le dién tr bdo vE tu ngét, co df’ing hd am
pe ké hién s6 chi thi dong xoay chidu.
Bién trd con truot S0Q1A
Diy nbi mach c6 hai dau phich dai
800/0.75m
Tai liéu huéng dan thi nghiém
57 | Bothinghiém | Dao dong ky dién tir hai kénh VC2020 /20
Vit Iy Khao sat | MHZ
mach cong | Mdy phat ham s6 tin s6 2MHz - VC 2002
huéng RLC Bé}lg lip rap mach dién. Bo 04
ding mdy phat | Mau ty dién Cx : 104, 683, 473 '
ham va dao | Mau dién cam Lx

dong ki dién tir,

Mau dién trd Rx : 680, 820,1000
Cau ndi 2x6 c¢m, ¢ hai chan cim 4mm




Hop dién trd thap phan 0-9999.9 6m

Day ndi mach c6 hai dau phich, dai 25cm
Day ndi mach c6 mot diu cbt mot dau
phich,dai 800/1mm

DAy tin hiéu ¢ phich déng truc dai 60cm
Tai liéu hudng dan thi nghiém

Muc dich

Tim hiéu cdu tao va cich st dung dao dong
ki dién tr hai kénh va may phat tén s6, ing
dung ching dé khao sat mach dién xoay
chiéu chira R, L, C theo phwong phip tong
hop hai dao dong vudng goc.

Xac dinh tré khang cta mach dién xoay
chidu chira R, R-C, R-L . Tir d6 tinh ra dién
tré R, dién dung C va do tu cam L.

Khao sat hién tugng cdng hudng dién va
xac dinh tan sb cOng hudng ctia mach RLC
néi tiép va song song.

58

B6 thi nghiém
Vit ly Khao sat
hi¢u tugng
quang dién
ngoai. Xac dinh
hidng s6 Planck.

Té bao quang dién chin khong Cs-Sb  +
hop bao vé

Ngudn mét chiéu on 4p 0-15V déo duoc
cyc tinh, diéu chinh 10mV.

Von ké va Micréampe ké mot chiéu chi thi
s, do dugc dén 1nA.

Bo khuéch dai thudt todn cé dau vao C-
MOS

Dén chiéu 12V36W va gid do.

Kinh loc sic mau xanh, budc song 460nm
Kinh loc sdc mau lyc, bude song 500nm
Kinh loc sic vang, budc séng 540nm
Kinh loc sic cam, budc soéng 570nm
Kinh loc sic do , bude séng  630nm

Hop chan dé

Béng so dd dién trén mit may

Day ndi nguon

Tai liéu huéng dan thi nghiém

Muc dich :

V& diic trung Von - Ampe cua té bao quang
dién chan khong, do dong quang dién bdo
hoa

Nghiém dinh ludt quang dién vé dong
quang dién béo hoa.

Do hiéu thé can ting véi cic bude song khac
nhau, v& d6 thi md ta quan hé gitra tdn sb
anh séng va hidu thé can, tir d6 xdc dinh

04




cong thoat, gidi han quang di¢n va h%mg sb
Planck theo phuong trinh Einstein vé hiéu
ung quang dién

59 | BO thi nghiém | Pen magnetron
Vit Iy Khéo sét | Cudn ddy dan tao tir truong 6000v/m.
chuyén dong Vonké 0-10V
ctia electron | Ampeké 0-2.5-5 A
trong dién Ampeké 0- 1- SmA
truong va tir | Ngudn mot chiéu U1 (0-9 V/ 5A)
truong. Xac | Ngudn mét chiéu U2 (0-6V/300 mA)
dinh dién tich | Ngudn mdt chiéu U3 (0-12V/100 mA)
riéng ctia Bang lap rap mach dién.(trén mit may)
electron theo | Hop chéin dé 30x50x10 cm, chita cac bd
phuong phap ngudn U1,U2,U3
Magnetron. | Day ndi mach c6 hai dau phich dai
200/1mm Bo 04
Tai liéu huéng dan thi nghiém
Muc dich
Khao sat chuyén dong cla céc electron
trong dién truong va tir truong dudi tac
dung cua lye dién truong va lgc Lorentz.
Khao sat su phu thude cua cuong do dong
andt trong dén magnetron vao cuong dd
dong dién T gdy ra tir truong trong ong day
solenoit bao quanh den magnetron dé suy
ra lyc tir Loren F tac dung lén electron, ttt
d6 xac dinh dién tich riéng e/m cua
electron.
60 | Didu khién tu | - Thiét bi PLC tich hop CPU, nguon cép,
dong hod loai 1 | cac cdng giao tiép va ngd vao/ra (I/0).
- B nh6 nguoi dung tbi thiéu 1 MB.
- Tich hop cbng khe cim thé nhé SD, ¢6 sén
1GB, hd tro m& rong toi da dén 2GB.
- Tich hop 2 cong Ethernet/IP chuén RJ45,
hd tro cdu tric mang vong (Device Level
Ring — DLR).
- H5 tro t6i thiéu 16 két ndi EtherNet/IP va | Chiéc | 01

256 két nbi TCP.

- C6 it nhét 1 cdng USB Mini-B d€ 1ap trinh
va truyén dit liéu.

- Tich hop 16 ngd vao sb (DC 24V).

- Tich hop 16 ngd ra sb (DC 24V, loai
transistor sourcing).

- Tich hop 4 ngd vao analog (Al) va 2 ngd
ra analog (AO).




- Ngudn cép tich hgp: 24VDC.

- HO trg mo rong toi da 8 mo-dun I/O dong
1769 hodc twong duong.

- Tc dd xir ly cao, thoi gian quét chuong
trinh < Ims d6i véi chwong trinh nhé.

- D4i nhiét dd hoat dong: -20°C dén 60°C.
- Hd tro céc ngdn ngit 1ap trinh: Ladder
Diagram (L.D), Function Block Diagram
(FBD), Structured Text (ST), Sequential
Function Chart (SFC).

- Thiét bi méi 100%, chinh hing

61 |Diéu khién tu |- Thiét bi PLC tich hop CPU, ngudn cép,
dong hoa loai 2 | cac cdng giao tiép va ngd vao/ra (1/0).

- B6 nhé ngudi ding tbi thiéu 750 KB.

- Hd trg khe cdm thé nhd SD, di kém thé
1GB, hd trg mé rong toi da dén 2GB.

- Tich hop 2 cbng Ethernet/IP chudn RJ45,
hd tro cdu troc mang vong Device Level

Ring (DLR).

- Hd tro tdi thiéu 8 két ndi EtherNet/IP va
120 két ndi TCP.

- C6 it nhat 1 cdng USB Mini-B ding dé l4p
trinh.

- Tich hop téi thidu 16 ngd vao sb (DC
24V).

- Tich hop tbi thidu 16 ngd ra sé (DC 24V, | Chiée | 01
loai transistor sourcing).

- Ngudn cap tich hop: 24VDC.

- H trg m& rong toi da 4 mo-dun /O dong
1769 hodc tuong duong.

- Téc d6 xtr Iy cao, thoi gian quét chuong
trinh < 1ms v&i chuong trinh nho.

- Nhiét d6 lam viéc: -20°C dén 60°C.

- H trg céc ngdn ngit 1ap trinh: Ladder
Diagram (LD), Function Block Diagram
(FBD), Structured Text (ST), Sequential
Function Chart (SFC).

- Tuén tht chudn 14p trinh cong nghiép TEC
61131-3.

- Thiét bi mé&i 100%, chinh hing

Ghi chii: Trong E-HSDT ctia minh, nha thau phdi chi dinh ré va ddy dii chiing
loai, model , hing san xudt, nguon goc, xudt xit cua cdc logi thiét bj ma nha thau dé
xudt st dung cho géi thau (khdng dwoc ghi “hodic twong duong”).




- Nha thiu cam két cung cap hang hoa nguyen chiéc, nguyén dai, nguyen hop,
ncuyen tem méc. Nha thiu cam két cung cép ddy du tai liéu chimg minh ngudn gbe
xuAt x(, chét luong ctia hang hod cung cép cho gbi thau.

- Nha thau chtt ddng khao sat tai cac dia diém thuc hién goi thau dé co phuong
4n, giai phap trién khai goi thau kha thi, d4p Ung céc yéu cu.

- Dic tinh, théng sb k§ thuét ctia hang hoa, tiéu chuan san xudt, tiéu chuan ché
tao va cong nghé cuia nha san xuét (hing san xudt), dap ting tAt c& cac yéu cau vé ky
thuat tai chuong nay (kém tai liéu chtrng minh);

- Catalogue, tai liéu ky thuét ctia nha san xudt (hdng san xuat) dap tng yéu cau
k¥ thuét cua E-HSMT d6i v6i toan b cac hang héa. Trudong hop trong catalogue khong
day du thong s6 theo yéu ciu ctia E-HSMT thi nha thau phai cé x4c nhan thong so k¥
thuét cua nha san xuét (hdng san xuét) dé chimg minh.

% Chu dAu tu co quyén yéu céu nha thau cung cp Catalogue hodc ban xac nhan
théng sd san pham (c6 x4c nhén tir nha san xuat) hodc hang mau dé kiém tra, thir
nghiém hang hoéa do nha thdu chio thdu dé khang dmh hang héa c¢6 déac tinh ky thuét
va tinh nang st dung ba,ng ho#c cao hon so voi yeu cAu cla timg loai hang héa duoc
néu tai E HSMT. Nha thdu c6 trach nhiém cung cap Catalogue hodc ban xac nhan
thong s6 san pham (co Xac nhan tir nha san xuat) hodc hang miu trong vong 7 ngay ké
tlr ngay nhan du’cyc yéu cau clia chlt dau tu. Trucmg hop nha thau khéng cung cap duge
tai lidu theo yéu cau s& ddnh gid khong dat vé k¥ thuat.

1.3. Tiéu chuén chét lugng ciia hang hoa

_ Nha thiu cam két hang héa m&i 100% duge san xuét ti ndm 2024 t6i nay.
1.4. Bdo hanh va cam két

* Nha thiu ¢6 cam két cac ndi dung sau:

- Toan bd hang hoa do nha thiu cung cép va lap dat pht hop véi hé thong ha
tang k¥ thuat cua Chu dau tu, dam bao hang hoa st dung t5t va hoat dong dugc. Moi
chi phi phuc vu cho khdai tao dé hang hoéa cta nha thAu hoat dong tot do nha thau chju
trach nhiém.

- Chi phi du thiu dd bao gdm toan bd cac loai thué, phi, .. . d hoan thanh géi
thAu ban giao dua vao st dung va moi chi phi phét sinh dé hoan thanh nghiém thu dua
vao st dung do nha thau chiu trach nhiém.

- C6 bién phap bao dam an toan khi lap dat, van hanh thlI d61 v6i thiét bi sir dung
dién va bao dam vé sinh méi truong hop 1y, day du khi cung cép, lap dit hang hoa.

- Cung cip phu tung/linh kién thay thé > 05 nam ké tir ngay hét thoi han bao
hanh.

- Trong thoi gian bao hanh néu céc hang héa bi 16i sau 24h khong khéc phuc
duogc nha thau doi hang héa méi. Thoi gian cap hang méi do chu dAu tu va nha thau ty
thoa thuan nhung khong qua 7 ngay lam viéc.

- Thoi gian béo tri toi thidu 12 thang.



- Thoi gian bao hanh tbi thiéu 12 thang, trudng hop thoi gian bao hanh hang hoa
ctia nha san xuét 16n hon 12 thang thi tinh theo ctia nha san Xuat.

- Trong thoi han bao hanh, sau thoi glan khong qua 24 g10r ké tir khi dai dién Cht
dAu tur lidn hé véi dai dién bén nha thau dé stta chita ma nha thau khong co ngum dén
kidm tra va sira chita thi nha thau phai chiu moi khoan chi phi ma bén Chi dau tu da
thanh toan cho don vi stra chita khac.

* Nha thau trinh bay céc ndi dung sau:

- Liét ké r6 rang, chi tiét cac dang hu hong sé& duge bao hanh, cac dang hu hong
khong dugc bao hanh.

- Quy trinh bao hanh va khic phuc su ¢b hop 1y, kha thi pht hop véi goi thau.

- Phuong thirc lién hé nha thiu khi hang hoa gip hu hong (bang vin ban, email,
dién thoai...).

* Nha thiu dinh kém cam két ctia héing véi Hoc vién Cong nghé Buu chinh Vién
thong vé viée chuyén giao cong nghé, hd trg k§ thuét, huéng dan st dung cho céc loai
hang hoa sau: May phan tich phd siéu cao tan va may phén tich mang.

1.5. Tién d9 cung cAp hang hoa

Nha thiu dinh kém bang tién dé thuc hién thue hién chi tiét géi thau phi hop voi
8 xuét k¥ thuat cia nha thau va dap (ng yéu chu vé thoi gian giao hang quy dinh tai
chuong IV cua E-HSMT

1.6. Céc yéu td vé thoi gian thue hién, ddo tao chuyén giao cong nghé

- Nha thiu trinh bay vé diéu kién thuong mai, thoi gian thuc hién, ké hoach dao
tao, chuyen giao cong nghé hop ly, kha thi, pht hop véi d& xuét va tién do thuc hién
g6i thau.

1.7. Uy tin ctia nha thAu thong qua viéc thue hién cdc hop dong tuong tuw

- Nha thiu c6 cam két khdng c6 hop dong tuong ty chm tién d6 hoic bé dé do

bi chdm dat hop dong hodc vi pham hop ddng do 151 ctia nha thau;

- Nha thiu c6 cam két khong c6 hop ddng nao vi pham vé chét luong clia hing
héa trong qua trinh thuc hién hgp ddng va chét lugng ctia hang hoéa trong qua trinh st
dung trén thue té so véi quy dinh trong hop dong.

Muc 2. Bin vé: Khong c6 ban vé

Muc 3. Kiém tra va thir nghiém

Céc kidm tra va thir nghiém cin tién hanh gbm co:

Kiém tra tinh trang nguyén dai, nguyén kién trude khi lap dat.

Kidm tra thong sb k¥ thuit xem c6 phit hop véi yéu céu clia hop dong.

Thit nghiém thiét bi chay thir don dong khéng tai, c6 tai; chay thir lién dong
khong tai, co tai.

Viéc kiém tra, thir nghiém s& dugc tién hanh khi hang dén dia diém ban giao theo
yéu cau ctia E-HSMT.



Hang hoa cung cac gidy to ching nhén chét luorng, chirng nhan Xuét x@r phai
duoc dai dién chi dau tu k1em tra truéce khi dua vao 1ap dit, st dung.

Chi diu tu ¢6 quyén thué mot don vi gidm dinh doc lap tién hanh giam dinh
hang hoa trong khi giao nhén tai dia diém ban glao Nha thau s& chiu chi phi gidm dmh
néu két qua gidm dinh ddc 1ap ching to rang chét lugng khéng dam bao, ngugc lai néu
két qua chimg to chét luong dam bao Chu dAu tu s& phai chiu chi phi gidm dinh.



