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2.2. Tiéu chuan danh gia vé nhan su chu chot:

Bang s0 03: Yéu cau vé nhan sy chi chot

STT | Vi tri cong viéc

S6 lwong

Kinh nghiém trong ciac cong
viéc twong tu

Chirng
chi/Trinh d¢
chuyén mén®

toi thieu__nam hodc

16i thiéu___hop dong

toi thieu__nam hodc

16i thiéu __hop dong

Ghi chi:

(1) Trudng hop géi thau khong cé yéu cau vé nhan su chi chdt thi Chi dau

tu khong nhap Bang nay.

(2) Chi quy dinh trong trudng hop dich vu lién quan c6 yéu ciu phai co

chimg chi chuyén mon.

Muc 3. Tiéu chuan danh gia vé ky thuat

Tiéu chuan danh gia vé k¥ thuat duoc danh gia theo phuong phap dat/khong

dat.
Str dung
A . . tiéu chi
NOi dung danh gia dat
(Nha thau c6 thé chdo tiwong dwong hodc tot hon) 2
khong
dat
A.YEU CAU CHUNG
bép tng bat
e Hang héa mé&i 100%, san xuét tir nim 2024 trd vé sau.
e Ngudn dién st dung phi hop véi dién ap Viét Nam. Khoéng | Khong
dap ung dat

B. YEU CAU KY THUAT

1. MAY SIEU AM MAU 4D
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May chinh dat tiéu chuan chat lugng tdi thiéu: ISO 13485, FDA hoac
tuong duong

Dap ting

Dat

Khoéng
dap ung

Khong
dat

1.1. CAu hinh t6i thiéu

May chinh: 01 May

- Man hinh hién thi LCD >21 inch

- Man hinh cam tng >10 inch

- Than may chinh >4 c6ng cam dau do online

- Pau do Khéi : 01 Cai

- Pau do Convex : 01 Cii

- Pau do Linear : 01 Cai

- Pau do Phy khoa : 01 Cai

- Phan mém tao anh 3D thoi gian thyc: 01 Bo Phan mém
- Phan mém mang DICOM: 01 Bo Phan mém
Phu kién kém theo: 01 B

- May tinh: 01 B0

- Méy in nhiét: 01 Cai

- Hudng dan st dung tiéng Anh, tiéng Viét: 01 b

Dap ting

Dat

Khoéng
dap ung

Khong
dat

11.2. Thong s6 k¥ thuat tdi thiéu

1.2.1. Thong tin chung

- Két hop cac cong nghé ting cudng tin hiéu tir mo va mang dén chét
luong hinh anh tot hon.
- Cong nghé ting cuong hinh anh, chi trich xut cac thong tin can thiét
tr rat nhiéu dit lidu, mang lai hién thj rd rang hon & cac cAu trac tinh vi
va hon hop,
- Man hinh hién thi: >21 inch d phan giai Full HD (>1920x1080)
- Man hinh diéu khién t4i thiéu: man hinh LCD mau cam tng >10 inch
- C6 thé nghiéng va xoay
- Piéu chinh do cao va xoay cung bang diéu khién
- S6 cong két ndi dau do: >4 cong
- Kha ning két ni qua mang LAN: Khong day va c6 day
- Cac cong két ndi khac:

+ Cong USB: >5 ¢ong (Than may chinh >3 cong, Ban diéu khién >2
cong)

+ Cong DVI-D: B9 phan giai >WXGA++ (1600x900)

+ Cong Analog Video: >1 cong vao >1 cong ra

+ Audio >1 c¢ong vao, >1 cong ra
- Luu trit ti thiéu: 6 cimg SSD va HDD
- Piéu chinh cong suat song a4m: 0- 100%, mdi budc <5%

Dap ting

Dat

Khong
dap ung

Khong
dat
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- Chure ndng cai dat trude (b nho cac cai dat hinh anh - preset): >100
loai, t6i da >25 loai véi mdi dau do.

- Théng tin cai dit trude c6 thé luu trit trén USB

- Lya chon quét nhanh

1.2.2. Thong tin bénh nhan va hién thi do hoa

- Khu vyc nhap thong tin bénh nhan ti thiéu: ID, tén, tudi, gidi
tinh,...

- T6i thiéu ¢ ban phim 4o trén man LCD

- Ty dong gan nhan cha thich: >800 tir

- Panh diu co thé: >38 loai cho tung khu vuc

- Panh diu dau do: >4 loai

Dap ting

Dat

Khong
dap ung

Khong
dat

1.3. Quan Iy dit liéu

1.3.1. Dit liéu hinh 4nh

Dinh dang:

Hinh anh dong/ clip ti thiéu:

- DICOM (Raw, MJPEG)

- Pinh dang PC (AVI, WMV, MP4)

Hinh anh tinh tdi thiéu:

- DICOM (khong nén, RLE, RGB, JPEQG)

- Pinh dang PC (TIFF, BMP, JPEG)

Ché d6 thu nhan anh t6i thiéu:

- Thu nhén anh RAW va hinh anh thuong cung luc
- Dit liéu Anh RAW: t6i da <150s

- Dit liéu Anh thudng: t6i da <180s

Cong cu quan ly dir liéu anh:

- Hién thi hinh anh luu trir dang thu nho 1 ¢én >36 hinh
- C6 danh dau kiém tra tren hinh anh da truyén di

- Thu phong, xoay, va am ban hinh anh

Dap ting

Pat

Khoéng
dap ung

Khong
dat

1.3.2. Dir liéu do dac

- C6 kha nang luu trir dit liéu do dac trén 6 cing may chinh

Dap ting

Dat

Khong
dap ung

Khong
dat

1.3.3. Dix liéu bénh nhan

- Thong tin bénh nhan t6i thiéu: 1D, tén >64 Ky tu, ngay sinh, gidi
tinh, tudi, chiu cao, can nang, nghé nghi¢p

- Thong tin nghién ctru tbi thiu: ID thii tuc, sé Accession, ID nghién
curu, mo ta nghién ctlru, bac sy gidi thi€u, bac s§ bao cdo, bac sy si€u
am (phu hop tiéu chuan DICOM 3.0 hoic twong duong)

Dap ting

Pat

Khong
dap ung

Khong
dat
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1.4. Kha nang luu trir

- Luu trit trong by nhéd may chinh: Khoang >500GB Dap ung Dat

- Luu trit qua bd nhé ngoai thong qua cong USB tdi thiéu: Thé nho,

HDD

- Luu trit théng qua dau ghi dia t6i thiéu: CD, DVD

- Luu trit thong qua hé thong mang bénh vién theo tiéu chuan tdi thiéu K,h6,Hg Khong
DICOM 1000baseT,100base TX hoac 10baseT dap mg dat

- Thu muc luu trtr qua két ni mang, dinh dang ti thiéu: BMP, JPEG,

TIFF, AV, MWV, MP4

1.5. Phwong phap quét toi thicu

- Dién tr convex - Convex bép ting bat

- Pién tir tuyén tinh - Linear

- Dién tir theo pha, khu vuc mang — Phased / Sector I?hérng Khong
- Bi¢n tir Radial (2 mdt quét) dap tmg dat
1.6. Cac mode hoat dong toi thiéu

- Ché do B Dap ung Dat

- Ché d6 hai mat phang BiPlane

-Ché 4o M

- Ché do Doppler phd (PW, CW, HPRF-PW) A A

- Ché d6 Doppler cong kép Khong | Khong
- Ché d dong mau dapung | dat

- Ché 46 Doppler ning lugng (Doppler ning luong c6 hudng)

- Ché 46 eFLOW (eFLOW c6 hudng)

1.7. Ché d¢ hién thj hinh énh t6i thiéu

- Ché d6 B hinh thang xam: 1 hinh, 2 hinh, 4 hinh Dap ting bat
-Chédo M

-ChédoBvaM

- Ché d6 Doppler ph6é D (PW, HPRF PW va CW)

-ChédBvaD

- Ché do B dong mau: 1 hinh, 2 hinh, 4 hinh

- Ché d¢6 B mau nang lugng: 1 hinh, 2 hinh, 4 hinh

- Ché d6 mau ning lugng d6 phan giai cao eFlow: 1 hinh, 2 hinh, 4 Khong | Khong
hinh dap ung dat

- Ché do dong mau do nhay tdc do khung hinh cao DFI: 1 hinh, 2 hinh,
4 hinh

- Ché d6 B va céac ché do khac véi 2 cira s6 Doppler: dong mau, mau
nang luong, eFlow,

- Ché d6 hién thi 3: ché d6 B, dong mau va ché d6 Doppler thoi gian
thuc
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- Ché d6 hién thi 3: ché d6 B, mau ning luong va ché d6 Doppler thoi
gian thuc

- Ché @6 hién thi 3: ché 46 B, dong mau DFI va ché d6 Doppler thoi
gian thuc

- Ché dd hién thi 3: ché d6 B, mau nang luong do phan giai cao va ché
do6 Doppler thoi gian thuc

- Hinh anh Doppler m6 — TDI

- Ché d6 hién thi hinh anh 2 mit phang t6i thiéu: Biplane

1.8. Chum tia dién tir

Qua trinh lan truyén tdi thiéu:

- CPWG (Tao song xung da huong)

- Truyén dang song c6 thé lap trinh

Qus trinh thu nhan t6i thiéu:

- Chum tia k¥ thuat s toc do cao da xur ly

- B6 chuyén ddi A / D >12 bit (>4096 mirc thang xam)

- Tan sb 1dy mau A / D: >40 [MHz]

- X1r Iy song song: Nhiéu huéng

- Phwong phap truyén / nhan cia song hoa am:

- Tén s tiép nhan: <3.2->18.0 MHz

Cong nghé thich ing ma toi thiéu:

- Diu chinh toc d6 4m thanh: >26 budc

Hdi tu tdi thiéu:

- Truyén: Tép trung truyén nhiéu giai doan 1én dén >4 giai doan trong
s6>16 giai doan (phu thudc vao dau do)

- Tiép nhan: Piém anh hoi tu

- Dai dong hé thong: >272 dB

- Kénh xir Iy hé théng: >574.976 kénh

- Tdc @6 khung hinh: Téi da Hon >661 khung hinh/ gidy (tuy thudc
vao dau do)

Dap ting

Pat

Khoéng
dap ung

Khong
dat

1.9. Cac ché d hoat dong toi thiéu

Ché @) B:
- Hién thi Thang mau xam: >256 mirc
- Di¢n tich quét: budc nhay 1 do
- Mat do dong: >8 budc
- Toc do khung hinh cao HI Frame Rate (xir 1y song song da chum tia)
- T6i da Hinh 4nh hién thi 1én dén >0,5 cm
- Zoom:
+ HI zoom (anh thoi gian thyc): tdi da 1én téi >0.5 cm hién thi hinh
anh

Dap ting

Pat

Khong
dap ung

Khong
dat
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+ PAN zoom (anh thoi gian thyc va ding hinh): t6i da 1én téi >0.5
cm hién thi hinh anh
- P9 siu tao anh tdi da: >40 cm
- Xoay hinh B >90 36
- Diéu chinh Gain: >80 dB
- Tang cudng 4m phan hdi echo: >8 budc
- b6 min/tang cuong: >8 budc
- TGC (Bu thoi gian khuéch dai): >8 thanh truot diéu khién
- P6 6n dinh: >8 budc, bao gom TAT
- Dai dong: < 40- >90 dB
- Thang xam: >10 loai
- AGC: =8 budce
- Tao anh phtic hop khong gian (c6 thé thyc hién bang cac dau do
tuyén tinh, convex, sector da chon)
- Quét hinh thang (c6 thé thuc hién bang cac dau do tuyén tinh da
chon)
- Chure nang lai tia B
- Hinh anh thich tng: Churc ning HI REZ >8 budc, >2 kiéu
- Loc nhiéu am: >8 budc
- Giam nhiéu truong gan: giam xao anh va nhidu trong budng tim hoic
mach mau
-Tu dong diéu chinh Gain
- Hién thi 1d dudng Kim
- Goc quét rong
Ché dp M:
- Phuong phap quét ti thiéu: Thanh di chuyén
- Téc do quét: >7 budce
- Piéu chinh Gain: Gain B >+ 30 dB
- Dai dong: <40 dB ->90 dB
- AGC: = 8 budc
- Giam nhiéu séng Am
- Giam am phan hoi thap
- Tang cuong thang xam
Doppler phé:
- Hién thi: Phd ning luong
- Ty dong theo doi Doppler thoi gian thyuc
- Phuong phap Doppler:
+ Doppler PW (Song xung)
+ Doppler xung HPRF (Tan s6 lap lai xung cao)
+ Doppler cong kép
+ Doppler song lién tuc CW (Séng lién tuc) (cau hinh tim mach)
- Tan s6 tham chiéu (phu thudc vao dau do): >3 tan sd tdi da
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- Toc do phan tich:
+PW: <0.05 dén >40 kHz
+CW: <1.1 dén >40 kHz
- Dai van tdc t6i da:
+PW / HPRF: <-8.02 dén 0 hodc 0 dén >+8.02 m /s
+CW: <-16.0 d&én 0 hodc 0 dén >+ 16.0 m/s
- Dich chuyén duong co s
- Hiéu chinh goc: kha dung 1én t61 >80 do
- C6 cac chuc nang ty dong hi€u chinh goc, canh bao
- Pao nguoc phd
- Kich thudc thé tich mau cho Doppler PW: < 0.5 — >20 mm
- Loc chuyén dong thanh: >12 budc
- Gain doppler: >60dB
- Giam am phan hdi thap (PW)
- Tang cuong thang xam
- Ty dong ti uvu hoa
- Pau ra 4m thanh: >2 kénh
Ché d6 Doppler mau;
- Kich thudc ving mau: Lién tuc thay d6i
- Quét tuyén tinh c6 14i tia:
+ Téi da >+ 30 do, co thé thay ddi & khoang cach >5 do
- Mat d6 dong: Lén dén >8 bude
- Ty dong diéu chinh gain (T6i vu héa gain)
Ché d9 dong mau:
- Cac mau hién thi t6i thiéu: Véan toc (bat nguoén tir dich chuyén tan s6
Doppler trung binh), Van tdc + phuong sai, Phuong sai, Véan toc +
cudng do, Van tde + phuong sai + cudng do
- Pham vi van toc tdi da: < +0.63 cm/s dén >+ 458.33 cm/s
- Téan s 13p lai xung: < 0.03 dén >19.8 kHz
- Kha ning xtr Iy mau: >+ 127 mirc cho van tdc (d6 va xanh lam) >64
murc cho phuong sai (xanh luc)
- Bao nguoc mau: Binh thuong, Pao nguoc
- Lam min: >5 budc
- B0 loc thanh: >6 budc
- D6 bén (Mau): >8 budc
- Giam chuyén dong thanh: Tat + 3 budc, >2 kiéu
- Kich thudc goi: >3 cip do
- Dich chuyén dudng co s& (Mau): Lén dén gap doi van toc > (+ 127
budrc)
- Ma héa mau: >15 loai
- Tang cuong TGC: >2 loai
Ché d¢6 mau niang luong:
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- Cac mau hién thi: Doppler mau ning luong, Doppler mau ning
lugng dinh hudng

- Kha nang xtr Iy mau: >256 muc

- Ma hoa mau: >15 loai

- Lam min: >5 cép do

Ché d6 Doppler mau ning lugng d6 phén giai cao (eFLOW)
Tan s6 lap lai xung: < 0.03 dén >19.8 kHz

Kha nang xir Iy mau: >256 mirc (>+ 127 muc cho hudng c¢d dinh)
Ma hoa mau: >15 loai

Lam min: >5 cép do

Chirc ning hinh anh Doppler mé: C6 san

1.10. Po lwong va phan tich

1.10.1. Cac phép do co ban

- Ché d9 B tdi thiéu:

+ Khoang céch, Dist-trace, Dién tich / chu vi, Thé tich, Géc hong J,
Biéu dd, Goc, B.Index
- Ché @6 M t6i thiéu: D6 dai (M mode), thoi gian, nhip tim, M.VEL,
M.Index
- Ché @6 D t6i thiéu: D.VEL, ACCEL, RI, Time, P1 /2T, Heart Rate,
D.Caliper, D.Index (Caliper), D.Index (Trace), Mean.VEL., PI,
D.Trace, Steno Flow, Regurg Dong chay, theo doi Doppler thoi gian
thuc
- Ché 46 B / D téi thiéu: Luu lugng mau

Dap ting

Dat

Khoéng
dap ung

Khong
dat

1.10.2. Géi do cac irng dung

1.10.2.1. Thwoe do san khoa

- HO tro nhiéu thai ky

- Chirc nang phan tich tang truong (hién thi di liéu sé do trong qué
khtr)

Ché @) B:

- Tudi thai, can nang cua thai nhi

-Tilg

- Chi s6 nuéc &i (AFI), AF Pocket / AFV, MVP CTAR / CTR
- Chiéu dai co tir cung

Ché do M:

- Nhip tim thai nhi

- Chuc nang LV

Ché d D (Doppler):

- bBo luu lvgng mau

Dap tng

Dat

Khong
dap ung

Khong
dat

1.10.2.2. Cac phép do phu khoa
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Ché d6 B

- Do tir cung

- bo d¢ day ndi mac tir cung
- Cac phép do ¢ tir cung

- Cac phép do budng tring

- Cac phép do dang nang (Cac phép do thé tich bang C6 thé thuc hién
cac phép do 3 truc)

- Po bang quang tiét niéu
Ché do D

- Bong mach tir cung

- Pong mach budng trimg

Dap ting

Dat

Khong
dap ung

Khong
dat

1.10.2.3. Cac phép do phu khoa

Ché d6 B

- Thé tich PSA

- Thé tich lat PRS
- Bang quang
Ché do D

- Bong mach than

Dap ting

Dat

Khong
dap ung

Khong
dat

1.10.2.4. G6i do mach mau

Pong mach canh
bo luu lugng mau:
- CCA (dong mach canh chung)
- ICA (ddng mach canh trong)
- ECA (dong mach canh ngoai)
- BIFUR (Phan do6i dong mach canh)
- VERT (Pong mach dét song)
Ty 1€ Hep:
- % Dién tich hep
- % Puong kinh hep
Do dong mach & ti chi:
- Luu luong dong mach chi dudi
- Luu luong dong mach chi trén
- Ty I¢ Stenotic:

% Dién tich hep

% Duong kinh hep
Po tinh mach ¢ tu chi:
- Luu luong tinh mach chi duoi
- Dong chay tinh mach chi trén
Doppler xuyén so:
- Bo luu lvgong mau xuyén so

Dap tng

Dat

Khoéng
dap ung

Khong
dat




32

1.10.2.5. Cac thwéc do 6 bung

Ché do B t6i thiéu:

- Do tii mat

- Cac phép do dng mat chung

- Do gan

- Cac phép do tuyén tuy

- Cac phép do bng tuy

- Do than

- Phép do lach

- Cac phép do ton thuong chiém khong gian
- Cac phép do duong kinh mach mau
- S6 do phan tram hep

Ché do D tdi thiu:

- Céc phép do dong mach

- Bo dong mach than

- Do tinh mach ctra

- Po mach mau Shunt

Ché @ B / D ti thiéu:

- S6 luong dong chay (Pong mach)

- S6 luong dong chay (tinh mach)

Dap ting

Dat

Khoéng
dap ung

Khoéng
dat

1.10.2.6. Po lwdrng cac by phan nhé

Ché do B

- Po luong ton thuong

- Cac phép do ty I¢ co

- Po khoang cach nim vi-khéi u
- Po thé tich tuyén giap

- Po d6 nhay cua eo tuyén giap
ChédoD

- Céc phép do dong mach

Dap ting

Dat

Khong
dap ung

Khong
dat

1.11. Cac chirc nang bao cao

- Bao cdo san khoa

- Bdo cao phu khoa

- Bao céo chiic nang tim

- Bao cao mach mau

- Bao cdo IMT (Intima-Media Thickness)
- B4o céo tiét niéu

- Bao céo gbi do 6 bung

- Bao cdo b phan nho

- C6 thé hién thi lai cac bao cao do ludng trong qua khu.

- Lich st dir liéu ki€ém tra c6 thé duoc v€ trén bao céo.

Dap ting

Dat

Khong
dap ung

Khong
dat
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- C6 thé in tryc tiép timg bao cdo véi tily chon May in PC
- C6 thé xuét gia tri do luong trong tép CSV.

1.12. Chirc niing Doppler 2 cira so

- Pay 1a mot chirc ning hién thi Pho Doppler cta hai diém ldy mau
khac nhau dong thoi.

- Cac két hop dugc hd tro tbi thiéu 1a PW / PW, TDI / TDI va PW /
TDIL.

- Chure nang nay c¢6 loi cho cac danh gia chiic nang cta suy tim va
phan tich pha.

- C6 thé cai dit cong miu ty dong cho mdi cong.

Dap ting

Dat

Khong
dap ung

Khong
dat

1.13. Chiwrc nang 3D (4D)

- C6 thé hién thi >3 truc khong gian dong thoi

- MPR (T4i tao da mat phang)

- Xoay da huong 360 do

- 4 loai hién thi cai dat bé mdt c6 thé lya chon

- Su két hop 2 loai hién thi bé mit (Render)

- C6 thé quét chi tiét ROI (Khu vuc quan tdm)

- Ché d6 dao nguoc (den trang)

- Cac phép do ¢ ché do B trén mot mat phang tiy ¥
- Auto Clipper: Chtic nang bé hién thi dy rén (Nhau thai)
- Hinh anh nhiéu lat cat (MSI)

- HI REZ (b0 lgc thich tng)

- Boc tach anh 4D ngudng thap

- 4Dshading — Hinh anh 4D véi dén roi sang

Dap ting

Dat

Khong
dap ung

Khong
dat

1.14. Cac loai diu do

1.14.1. Pau do Khéi 4D

- Dai tan s6 : <2 - >8.0 MHz.

- Téan s trung tim: >4MHz

- Goc quét: >72 do

- S6 lugng chén tir: >192

- Ung dung tbi thiéu: Thai nhi, 6 bung, Nhi khoa, Bo phan nho,...

Dap ting

Pat

Khong
dap ung

Khong
dat

1.14.2. Pau do Convex

- Dai tan s6 : <1- >5.0 MHz.

- Kich thudc dién tich tiép xuc véi da: >72.7x15.2 (mm)

- Goc quét: >70 do

- S6 lugng chan tir: >160

- Ung dung tbi thiéu: Thai nhi, 6 bung, Nhi khoa, B phan nho,...

Dap ting

Pat

Khong
dap ung

Khong
dat

1.14.3. Pau do Linear
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- Déi tan s6 : <2->12 MHz.

- Tan s6 trung tam: >7 MHz

- Kich thudc mat quét : >38mm

- S6 luong chén tir: >192

- Ung dung t6i thiéu: O byung, nhi khoa, bd phan nho, co xwong khép,
mach mau ngoai vi,...

Dap ting

Dat

Khong
dap ung

Khong
dat

1.14.4. Pau do Phu khoa

- Dai tAn s : <2 —>10.0 MHz.

- Tan s6 trung tAm: >6.5 MHz

- Goc quét: >200 do

- S6 luong chén tir: >192

- Ung dung t6i thiéu: Thai nhi, phy khoa,...

Dap ting

Dat

Khong
dap ung

Khong
dat

1.15. Phu kién kém theo

1.15.1. M4y tinh

Hé diéu hanh ti thiéu: Windows 11 Home ( twong duong hodc cao
hon)

Vi xu ly: Intel Core 15-13420H ( twong duong hodc cao hon)
Processor >2.1 GHz (>12MB Cache, up to >4.6 GHz, >8 cores, >12
Threads)

Man hinh: >23.8-inch, FHD (>1920 x 1080) 16:9, IPS, chéng choi,
LED Backlit, >250nits, ty 1¢ hién thi trén khung may >93% , do tuong
phan >1000:1 , tin sé quét >100Hz, thay d6i duoc chiéu cao

B¢ nhé RAM: >16GB DDRS5 SO-DIMM , >2 khe RAM

O cimg: >512GB M.2 NVMe PCle 4.0 SSD

Do hoa: Intel UHD / Intel Iris Xe Graphics (with dual RAM) ( twong
duong hodc cao hon)

Audio: >2x loa ngoai >5W . Cong nghé khir 6n 2 chiéu Al

Cong két ndi Mat sau:

>1x DC-in

>1x RJ45 Gigabit Ethernet

>1x HDMI in 1.4

>1x HDMI out 1.4

>1x USB 3.2 Gen 1 Type-C

>3x USB 3.2 Gen 1 Type-A

Cong két ndi Canh:

>1x Kensington lock

>1x 3.5mm combo audio jack

>1x USB 2.0 Type-A

Khe cim mo rong:

>2x DDR5 SO-DIMM slot

Dap ting

Dat

Khong
dap ung

Khong
dat
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Két nbi mang t6i thiéu:

Wi-Fi 6E(802.11ax) (Dual band) 2*2 + Bluetooth 5.3 Wireless Card.
Realtek RTL8111H 10/100/1000 GbE ( twong duong hodc cao hon)
Webcam: >1080p FHD camera c6 tim chan vat 1y

- Nguén: ¢4.5, >120W AC Adapter, Output: 20V DC, 6.0A, >120W,
Input: <100~ >240V AC 50/60Hz universal

Bao Mat tdi thiéu:

- Trusted Platform Module (TPM) 2.0

- Bdo mat voi Kensington Lock.

- Kha nang bao mat tir BIOS.

- Chirc nang khéa cong USB qua BIOS.

- Chure nang quan tri thong minh (sao luu va khoi phuc dir liéu, khoa
cong USB, khoa thay dbi thiét 1ap hé thdng, x6a file vinh vién - huy
dir li€u an toan)

- Chirc nang hd tro thong minh (tiiy chinh tinh trang phan cing, kiém
tra tinh trang thiét bi, d¢ xuat stra 16i thong minh)

- Khéi phuc hé diéu hanh gbc tir nha san xuat trong BIOS

- Phy kién: Phu kién chudt, ban phim c6 day di kém

- Bao hanh: >24 thang tan noi nguoi su dung

1.15.2. M4y in nhiét

- May in nhiét téi thiéu: Loai: in nhiét
- Gidy in: kh6 rong >110mm

- Bg phan giai: > 325 dpi

- Ngudn dién: tir <100 - > 240V

- Thoi gian in: khoang <1,9 gidy/anh

Dap ting

Dat

Khong
dap ung

Khong
dat

2. May X- Quang

2.1. CAu hinh t6i thiéu

H¢ thong may chup X quang va phu kién:
Trong d6 dd bao gdm:

- Tt phat cao tan : 01 chiéc

- Cot bong gan san : 01 chiée

- Bong X Quang : 01 chiéc

- Bo chuan tryc : 01 chiéc

- Gia chup phoi : 01 chiéc

- Ban bénh nhan : 01 chiéc

Bo chuyén d6i X - Quang so héa:
- Tém nhan anh : 01 bd

- Hop diéu khién: 01 bd

- Tram lam viéc: 01 bo

- Cap ngudn : 01 bd

Dap ting

Pat

Khong
dap ung

Khong
dat
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- Phan mém xir 1y anh : 01 bo
- May in phim khé : 01 bd

2.1.1. Hé thong may chup X quang va phu kién

May chinh dat tiéu chuan chat luong: ISO 9001, ISO 13485, CE hoic
tuong duong

Dap ting

Dat

Khong
dap ung

Khong
dat

2.1.1.1. Tii phat cao tin

- Cong suat ngudn phat: >40 kW

- Ddi kV: <40 — >125 kV, bude diéu chinh 1kV

- Dai mA: <10 —>500 mA

- G161 han mAs: tr < 0,1mAs — >500 mAs

- Dai thoi gian chup: <Ims- >10s, chia >38 muc

- C4c chuong trinh giai phau: do ngudi dung cai dit, >1280 chuong
trinh

- Cac thong sb hién thi: kV, mA, s, mAs

Dap tng

Dat

Khong
dap ung

Khong
dat

2.1.1.2. Bong X quang

- Loai bong t6i thiéu: Anode quay
- S6 vong quay tai 50Hz: > 2700 vong/ phit
- S6 vong quay tai 60Hz: > 3200 vong/ phit
- bién 4p (kV) tdi da: > 125 kV
- Dong bong cuc dai: > 800 mA
- Dung lugng nhiét Anode: >200 KHU
- Tdc @6 tan nhiét anode t6i da: > 667 HU /gidy (475W)
- Trit lugng nhiét khdi dau bong: > 1250 kHU
- Toc do tan nhiét khdi dau bong: > 15 kHu/phit
- Kich thudc tiéu diém: téi thiéu > 2 tiéu diém
+ Tiéu diém nho: < 0.6 mm
+ Tiéu diém 16n: > 1.5 mm
- Goc dich: > 14°
- Tong loc: > 2.4 mm Al & 75kVp
- B¢ loc ¢6 dinh: > 0.9mmAl / 75kV

Dap tng

Dat

Khong
dap ung

Khong
dat

2.1.1.3. B chuin truc

- Co dén LED d dinh vi ving chup, thoi gian sang 1 chu ki téi thiéu
>30s

- Mtic dién ap tbi da chiu duoc: >150 kV

- C6 kem thudc do khoang cach

- C6 vach chinh tdm bang Lazer

- Cuong @6 sang (SID=100cm): hon >160Lux

- Bo loc: twong duong >2.0 mmAl

Dap ting

Dat

Khong
dap ung

Khong
dat
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- Mirc ro burc xa: nho hon <100mR/hr

- Hinh truong xa: hinh chir nhat

- Trudng xa 16n nhat (SID=100cm): hon > 43 cm x 43 cm
- Péng mé trudng xa bang nim xoay, diéu khién bang tay

2.1.1.4. Cot mang bong

- Chay trén dudng ray gin vao san
- C6 hé thdng thing tir dé ¢6 dinh vi tri
- Khoang di chuyén ctia bong:

+ Theo chiéu doc: > 2200 mm

+ Theo chiéu ngang: > 220mm

+ Theo chiéu thang dung: > 1580 mm
- Khoang cach tiéu diém toi mat dat

+ Téi thiéu: > 440 mm

+ T6i da: <2020mm
- Chiéu cao cot bong: > 2317
- Goc xoay cua bong: >+ 135°
- Goc xoay clia c¢ot bong: > 90° mdi budce
- Can bang t6i thiéu: cin bang trong luc

Dap ting

Dat

Khong
dap ung

Khong
dat

2.1.1.5. Ban bénh nhan

- Kich thudc mat ban: >2200 mm x 740 mm x 45 mm
- B6 loc san co: twong duong >1.4 mmaAl tai 100kV
- Mit ban c6 thé dich chuyén theo chiéu ngang, chiéu doc, va duoc cb
dinh bang kho4 dién tir
- Khoang di chuyén ctia mit ban:
+ Theo chiéu doc: >+500 mm
+ Theo chiéu ngang: >+125 mm
- By cao ban: >660 mm
- Khoang di chuyén doc ctua Bucky: >350 mm
- Thiét bi Bucky c6 ludi loc tia tbi thicu:
+ Ludi loc tia: ti 1€ 10:1
+ Luoi loc tia: 103 Ipi
+ DPinh tdm ban: Pén LED va am thanh bao dong
- Tai trong ban: >300kg

Dap tng

Dat

Khoéng
dap ung

Khong
dat

2.1.1.6. Gia chup phoi

- Di chuyén theo phuong thang dimg, c6 thé chét lai & bat ki vi tri nao
nho khoa dién tu

- Chiéu cao tdi da tinh tir tim: > 2060mm

- Vi tri thdp nhét cta gia tinh tir tim: > 420 mm

- Khoang di chuyén dtmg doc: > 1640 mm

- Gia chup phoi c6 Bucky véi luéi loc tia (> 0.5mmAl & 100kV)

Dap ting

Pat

Khong
dap ung

Khong
dat
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- Ty 18 luéi loc tia t6i thicu: 10:1
- Mat d6 ludi loc toi thiéu: 103 Ipi
- Can bang tdi thiéu: can bang trong luc

2.1.2. B chuyén d6i X - Quang s6 hoa

2.1.2.1. Tam nhan
Dap tng Dat

Pat tiéu chuan tdi thiéu ISO 13485, FDA, CE hoic twong duwong Khong | Khong
dap ung dat

- Loai TFT: TFT a-Si hoac twong duong Dap ting Dat

- Chat cam quang: CsI hodc twong duong

- Kich thude pixel: <140 um

- S6 diém anh hiéu dung: > 3072 (H)x 3072 (V)

- Di¢n tich ving diém anh hiéu dung: >430.08 x 430.08 mm

- B6 chuyén doi A/D: > 16 bit

- Trich xuat dit liéu: > 16 bit

- Loai giao tiép tdi thiéu: C6 day

- Thoi giafl thu nhan anh: <2 gidy Khong | Khong

- Cong suat tiéu thy: <17W dap tmg dat

- Giao di¢n dir li€u: Gigabit Ethernet Standard >500 Mbps

- Kha nang chiu tai cuc b 1a >100kg va toan bd 1a >300kg

- Tiéu chuan chong nudc va bui téi thiéu: IP53 (twong duong hodc cao

hon)

- Chét liéu vo toi thiéu: Soi Carbon (twong duong hodc cao hon)

- Ché d6 kich hoat khi nhan tia toi thiéu: AED

- Hop diéu khién

2.1.2.2. Phu kién di kém
Dap ting bat

- Day ngudn, Cap chinh >7m (Tuy chon Cap LAN, Cép dong bo) Khong | Khong
dap ung dat

2.1.2.3. Tram lam viéc

- CPU: > Core i5 (4 cores) Dap ung Dat

- RAM: > 8GB

- SSD > 120GB hodc HDD: > 500GB X X

- OS: Windows 10 (twong duong hodc cao hon) Khong Khong
dap ung dat

- Ban phim, chudt di kéem
- Man hinh >24": Full HD, d¢ phan giai: > 1920x1080

2.1.2.4. Phan mém xir Iy 4nh bao gdm céc cong cu xir Iy hinh anh
sau
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- Tim kiém va xem thong tin kham bénh cho bénh nhan

- Bang ky / Chinh stra / X6a thong tin kham bénh cho bénh nhan
- Ché 46 dang ky khan cap

- HO trg tich hop v6i DB va [MWL]

- Danh sach tir chéi nhan anh

- Hang doi

- Kiém tra thong tin bang cach kiém tra bd phan co thé tir chi dinh
(Exam order)

- Hinh anh thu dugc thong qua tich hgp tim nhan va may phat
- Xem trudc anh

- Kich thuéce ROI ty dong

- SW Grid

- Xem anh

- Xt ly anh sau khi chup xong

- Cung cap thong tin vé ca chup

- Phong to / thu nho

- Phong toan man hinh, phong vira véi man hinh

- Xoay, Lat, dao

- Window/Level

- Gan chu thich chir

- Shutter

- Bénh déu

- Pao nguoc

- Biéu d6

- Miili tén, Puong thang, hinh vudng, hinh elip, Thudc ké, Goc
- Xu ly hinh anh

- Chon Tét ca, Xo6a

- Xuét anh (In, CD, USB)

- Auto ROI

- C4u hinh tich hop PACS, MWL

- Tiéu chuan énh DICOM

Dap ting

Dat

Khong
dap ung

Khong
dat

2.1.2.5. Cic thiét bi phu tro

- bén béo phat tia: 01 bo
- Ao chi + Yém chi: 01 bd
- Cap két ndi (Pong bo hé thdng): 02 chiée

Dap ting

Pat

Khoéng
dap ung

Khong
dat

2.1.2.6. May in phim khé Laser

CAu hinh t6i thiéu:

- May chinh: 01 Cai

- Phu kién tiéu chuan kém theo: 01 Bo
Théng sd k¥ thuat t6i thiéu:

Dap ting

Pat

Khong
dap ung

Khong
dat
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May chinh:

- Tiéu chuan chét lugng téi thiéu: ISO 9001:2008, ISO 13485:2003,
EC, TUV, FREE SALE,.. hodc tuong duong

- St dung cong nghé in Laser.

- In phim CT, MRI, CR, DR va cic phuong thirc hinh anh y té khac
- Cong sudt in: > 80 phim/ gid (¢& phim 35x 43cm).

- Cong suét in : >100 phim/gid (c& phim 20x25¢m va 26 x 36cm).

- Str dung duoc céc loai phim 20x25cm, 25x30 cm, 26x36¢cm, 35x35
cm, 35x43 cm

- Khay cap phim ¢& 35x43 cm c6 thé chira: >100 t& phim/01 1an nap.
- Khay cip phim ¢& 20x25 cm, 25x30 cm, 26x36 cm c6 thé chira:
>150 to phim/ 1an nap

- Ché d6 nap phim trong diéu kién anh sang binh thudng

- S6 khay: >02 khay chtra phim

- D6 phan giai: >508 dpi

- B§ tuong phan (Mtrc thang xam): >14 bits

- Két ndi chuan DICOM

- C6 thé két ndi dé in tryc tiép tir nhidu thiét bi khac nhu: CT, MRI,
CT, MRI, CR, DR va cac phuong thirc hinh anh y té khac

- C6 ché do tu dong chuin doéan va kiém tra may, bao ma 16i khi may
cd su cb.

- Cac cong nghé va phan mém duoc tich hop san tbi thiéu:

+ Phan mém A-VR ty dong hi¢u chinh d min anh béng phuong
phap truc nodi suy trude khi in phim, bao dam hinh anh c6 chét luong
t61 wu dap tmg yéu cau chan doan.

+ Phan mém SAR tu dong hi¢u chinh tong hinh anh dén mirc phu
hop nhit voi ting loai thiét bi khac nhau nhu CT, MRI, va phu hop
cho nhu cau chan doan ctia timg bénh nhan.

+ Cong nghé Eco-Dry hodc twong duong than thi€én moi truong: St
dung phim khong c6 mui kho chiu, tng dung cong nghé phu chat long
moi, khong can cac dung méi hitu co doc hai trén chat nhay sang trong
qua trinh hién hinh. Béo v¢ strc khde bénh nhén va nguoi st dung

2.1.2.7. Tram lam viéc chuyén dung

- Hé diéu hanh t6i thiéu: Windows 11 Home (twong duong hodc cao
hon)

- Vi xtr Iy tdi thiéu: Intel Core i5-13420H (twong duong hoic cao hon)
Processor >2.1 GHz (>12MB Cache, up to >4.6 GHz, >8 cores, >12
Threads)

- Man hinh: >23.8-inch, FHD (>1920 x 1080) 16:9, IPS, chdng chéi,
LED Backlit, >250nits, ty 1¢ hién thi trén khung may >93% , do tuong
phan >1000:1 , tin sé quét >100Hz, thay d6i duoc chiéu cao

Dap ting bat
Khoéng | Khong
dap ung dat
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- B nhd RAM: >16GB DDRS5 SO-DIMM ,> 2 khe RAM
- O cling: >512GB M.2 NVMe PCle 4.0 SSD
- D6 hoa: Intel UHD / Intel Iris Xe Graphics (with dual RAM) (twong
duong hoac cao hon)
- Audio: >2x loa ngoai >5W . Cong nghé khir 6n 2 chiéu Al
- Cong két nbi Mit sau:
>1x DC-in
>1x RJ45 Gigabit Ethernet
>1x HDMI in 1.4
>1x HDMI out 1.4
>1x USB 3.2 Gen 1 Type-C
>3x USB 3.2 Gen 1 Type-A
- Cong két ndi Canh:
>1x Kensington lock
>1x 3.5mm combo audio jack
>1x USB 2.0 Type-A
- Khe cidm mé rong:
>2x DDRS5 SO-DIMM slot
- Két nbi mang:
Wi-Fi 6E(802.11ax) (Dual band) 2*2 + Bluetooth 5.3 Wireless Card.
Realtek RTL8111H 10/100/1000 GbE (tuong duong hodc cao hon)
- Webcam: >1080p FHD camera ¢ tAm chén vat 1y
- Ngudn: 4.5, >120W AC Adapter, Output: 20V DC, 6.0A, >120W,
Input: 100~240V AC 50/60Hz universal
Bao Mat tdi thiéu:
- Trusted Platform Module (TPM) 2.0
- Bao mat voi Kensington Lock.
- Kha nang bao mat tir BIOS.
- Chirc nang khéa céng USB qua BIOS.
- Chure nang quan tri thong minh (sao luu va khoi phuc dir liéu, khoa
cong USB, khoa thay doi thiét 1ap hé thdng, x6a file vinh vién - huy
dir liéu an toan)
- Chirc nang hd tro thong minh (tiiy chinh tinh trang phan cing, kiém
tra tinh trang thiét bi, d¢ xuat stra 16i thong minh)
- Khéi phuc hé diéu hanh gbc tir nha san xuat trong BIOS
- Phuy kién t6i thiéu: chudt, ban phim c6 day di kém
- Bao hanh > 24 thang tan noi nguoi st dung

E-HSDT duoc danh gia 1 dap Gmg yéu cau vé ky thuat khi c6 tit ca cac tiéu
chi dugc danh gia 1a dat.

Muc 4. Tiéu chuin danh gia vé tai chinh
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Phuong phap érp dl_m,g dé danh gia vé tai chinh: phuong phap gia thap nhat.
Céch xac dinh gia thap nhat theo cac budc sau day:
Budc 1. Xac dinh gia dy thau, gia du thau sau giam gia (néu c6);
Budc 2. Xac dinh gia tri vu dai (néu c0) theo quy dinh tai Muc 28 E-CDNT;

Budc 3. Xép hang nha thau: E-HSDT c6 gi4 du thau sau khi trir di gid tri giam
gia (néu co), cong gia tri uu dii (néu co) thip nhat dugc xép hang thir nhat.



