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National technical regulation 
on electromagnetic compatibility for cordless audio devices 

operating on frequencies between 25 MHz and 2000 MHz

1.1. Ph?m vi dieu chinh
Quy chu^n n&y quy djnh cSc y£u cau ve tirang thich di?n tCr (EMC) doi vd’i thiet bi 3m 
thanh khfing day c6 dai tiin host dpng 25 MHz den 2 000 MHz.
Quy chuln n£y quy djnh c£c phdp do kiem EMC, phirong ph£p do kiem, gidi hpn 
tieu chi ch£t lu’Q’ng d6i vdi thiet bj thanh khong day. Cdc thiet bi c6 the su dung ky 
thupt dieu ch6 tuang ty* hope dieu ch6 so.

Vi dy ve cdc logi thiet bj dirge neu tai Phu lye C cua quy chuan n^y.
Cdc lopi mdy phdt ho^c may thu khde dung ket hgp vd’i thiet bi am thanh khong d£y 
khong thugc phpm vi cua quy chuin nay.

, • Trong trirdng hgp cd sy’ khac nhau (vl dy nhir cdc dieu kien do kiem d$c bipt, cdc khdi 
nipm, thugt ngtr) giira quy chudn ndy vd quy chuan QCVN 18:2022/B llll thl dp dyng 
cdc quy dinh tpi quy chuan ndy.
Sir dyng edeh phan lopi moi trird’ng, cdc yeu cau ve phdt xg vd mien nhidm trong 
QCVN 18:2022/BI I I I trip cdc di£u kipn dac bipt quy djnh trong quy chuan ndy.
Cdc chi tieu ky thudt lien quan den cong dng ten vd phdt xp tir cong vd cua thiet bj dm 
thanh khong day khong thupc phpm vi quy chudn ndy, md se dirge quy djnh trong cdc 
tieu chuan, quy chuan san pham tiro’ng irng de sir dyng hipu qua pho tin s6 vd tuyen 
dipn.
Ma so HS cua cdc thiet bj thugc phpm vi cua quy chuan ndy quy dinh tai Phy lye A.
Tan sd hopt dpng cua thiet bj dm thanh khong day phai tuan thu quy dinh ve quan ly, 
sir dyng tan so vd tuyen dipn tpi Viet Nam.
1.2. Doi tirgng dp dung
Quy chuin ndy dp dyng doi vd’i cdc to chuc, cd nhdn Vipt Nam vd nird-c ngodi cd hopt 
dpng san xuat, kinh doanh cdc thiet bi thupc pham vi dieu chinh cua quy chudn ndy 
tren lanh tho Vipt Nam.
1.3. Tai lieu vipn din
QCVN 18:2022/B I I I I, Quy chuan ky thudt quoc gia ve tirong thich dipn tir doi vd’i = 
thiet bi thong tin vd tuyen dipn. •
QCVN 91:2015/BTTTT, Quy chuan ky thupt quoc gia ve thiet bi am thanh khong day j 
dai tan 25 MHz den 2 000 MHz. j
ETSI EN 300 422-1 (V2.1.2) (01-2017): "Wireless Microphones; Audio PMSE upto 3 j 
GHz; Part 1: Class A Receivers; Harmonised Standard covering the essential » 
requirements of article 3.2 of Directive 2014/53/EU".

QUY CHUAN KY THUAT QUOC GIA 
V6 TU’ONG THICH DlEN T£F D6l Vdl THlET Bl AM THANH KHONG DAY 

□Al TAN TIF 25 MHz den 2000 MHz
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Continuous phenomena applied to 
Receivers
Continuous phenomena applied to 
Transmitters
effective radiated power
ElectroMagnetic Compatibility
Equipment Under Test
Low Power Device
Professional Mobile Radio
Radio Frequency

e.r.p.
EMC
EUT
LPD
PMR
RF
SI NAD

Hien tirong lien tuc ap dung cho 
may thu
Hi$n tiFong lien tuc ap dyng cho 
may phat
Cong suat bfrc xa hieu dung 
Tiro’ng thlch dien tir 
Thiet bi du’O’c do kiem 
Thiet bi cong suat thap 
Vo tuyen di dong chuyen nghiep 
Tan s6 vo tuy£n 

Ratio of (Signal + Noise + Distortion) Ty so (Tin hieu 
to (Noise + Distortion) 
Transient phenomena applied to 
Receivers

+ Tap am +
Meo)/(Tap am + Meo)
Hien tirong dot bien ap dung cho 
may thu

QCVN 130:2022/BTTTT
ETSI EN 300 454-1 (V1.1.2) (08-2000): "Electromagnetic compatibility and Radio 
spectrum Matters (ERM); Wide band audio links; Part 1: Technical characteristics and 
test methods".
ETSI EN 300 220-1 (V3.1.1) (02-2017): "Short Range Devices (SRD) operating in the 
frequency range 25 MHz to 1 000 MHz; Part 1: Technical characteristics and methods 
of measurement".
1.4. Giai thich tip ngw
Sir dung cac tir ngur du’O’c quy dinh tai QCVN 18:2022/BTTTT v& c£c tir ngu sau:
1.4.1. ThiSt bi am thanh khong day (cordless audio devices)
Thi6t bi sfr dyng song v6 tuyen dien de truyen din am thanh d cu’ ly ng^n. Mot s6 loai 
thiet bi am thanh khdng day dien hinh: micro khong day, loa khong day (co thu phat vo 
tuyen), tai nghe khong day, micro/loa ket hop khong day.

1.4.2. Nen - giai nen (companding)
Phuong phap xd ly tin hieu am thanh bao gom vide nen dai dong am thanh triroc khi 
truyen va giai nen tin hieu tai may thu.
CHO THlCH: Phu’cmg ph&p ndy si> dyng cai thi$n hi^u nSng truyen am thanh tren du’d’ng truyen vd tuy&n.

1.4.3. Ang ten tich hop (integral antenna)
Ang ten du’O’c thiet ke noi vdi thiet bi ma khong su dyng dau noi tidu chuan va dirge 
coi nhir mdt phan cua thiet bi.
CHO THlCH: Ang ten tich hop co the du’O’c g£n ben trong ho$c ben ngoai thiet bj.

1.4.4. Dai chuyen mach (switching range)
Dai tan Ion nhat trong do may thu va may phat co the hogt dong md khong can lap 
trinh lai hoac sap xep lai tin so.
1.5. Chip vidt tit
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2. QUYD|NH KYTHUAT

2.2.2. Cau hinh thir
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2.1.2. Cau hinh do

Phu’ang phdp dp va gid-i 
hpn doi vdi phdt xg EMC

Transient phenomena applied to 
Transmitters

Hien tifpng dpt bien dp dyng cho 
mdy phdt

Myc tham chieu cua 
QCVN 18:2022/BTTTT

Myc tham chidu cua 
QCVN 18:2022/BTTTT

2.1. Phdtxa
Ap dung Bang 1 myc 2.1.1 cua QCVN 18:2022/61 I I I, bao gom kha ndng dp dyng 
cdc phdp do phat xg EMC doi vdi cdc cong lien quan cua thiet bj vo tuyen vd/hodc thiet 
bi phy trQ.
Cdc dieu kipn rieng difp-c quy djnh tpi Bang 1 lien quan den phipong phdp do phdt xp 
si? dyng tpi myc 2.1 cua QCVN 18:2022/61 I l I .

Bang 1 - Cac didu kipn rieng ddi vd*i cac phep do phat xa EMC

Cdc dieu ki$n rieng lien quan den thidt bj, bo sung 
ho?c sCra doi cac dieu kien do kiem quy dinh 

trong 2.1 cua QCVN 18:2022/BTTTT_

Thiet bj vo tuyen phai hopt dpng tren mpt kenh tan s6 
gdn vdi tan s6 giifa cua dai chuyen mpch do nhd san 
xudt cong bo.

Khi host dpng a che dpfJhdt, may phdt phai hdgt dpng 
a mu’c cong suat phdt RF eye dpi.

2.3. Didu kien ky thuat
2.3.1. Didu kien moi tru’d’ng
Cdc yeu cau ky thuat trong quy chuan nay dp dung trong dieu kien moi tru’d’ng boat 
dpng cua EUT do nha san xuat cong bo. EUT phai tuan thu moi yeu cau ky thuat cua 
quy chuan nay tai moi thd-i diem khi hoat dpng trong gidi han dieu kien moi tru’d’ng ma 
nha san xuat da cong bo.

2.2. Midn nhiem
Ap dung myc 2.2 cua QCVN 18:2022/BTTTT, bao gom kha nang dp dung cdc phdp 
do mien nhiim EMC doi vdi cdc cong lien quan cua thiet bj vo tuyen vd/hodc thiet bj 
phy trp’.
Cdc dieu kipn rieng diryc quy djnh tai Bang 2 lien quan den phu-ong phdp do mien 
nhiem sip dyng tpi myc 2.2 cua QCVN 18:2022/61 III.

Bang 2 - Cac didu kipn rieng ddi vdi cac phep thu* miin nhiim EMC

Cdc dieu kipn rieng lien quan din thiet bi, bo sung 
hope su>a doi cac dilu kipn do kiem quy dinh 

trong 2.2 cua QCVN 18:2022/BTTTT_

Dli vdi cdc phdp thi> midn nhiem mdy phdt, mdy phdt 
phai hopt dpng o’ mCrc cong suat phdt RF dlu ra eye 
dpi.

Cdc phdp thip midn nhidm phai du’p’c thyc hien Ian lu’pl 
cho tat ca cdc che dp hoat dpng cua EUT
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2.3.2. Diiu kien do ki&m
Ap dung cac tfieu ki$n do kiim neu tai Phu luc A cua QCVN 18:2022/BTTTT. Cac dieu 
kidn do kiem khac ap dung cho thiet bi am thanh khong day va cac thiet bi phu trg 
du’Q’c quy dinh chi tiet trong quy chu£n n£y.

Doi vdi cac phep thi> phat xa va mien nhi&m, dieu che do kiem, bo tri do kiem,... duoc 
quy dinh tai 2.3.2 d£n 2.3.6 cua quy chuan nSy.

Doi vai cac phep thO EMC, cac may phat mang theo ngiFoi hoac cam tay phai difoc 
gin len gid lam bang vat li|u phi din va each cac be m?t dan di$n bat ky toi thieu 
0,8 m. EUT va bat ky thiet bi khde du’Q’c yeu cau ddnh gid chat liFgng tru’dc, trong va 
sau khi kit thuc cac phep thi> phai du’Q’c ket noi theo clu hinh dien hinh cho hoat dQng 
binh thu’dng.

Khi EUT cung cap cung vdi ang ten rdi thi EUT phai du’Q’c do kiem vdi ang ten du’Q’c 
Idp vdo theo cau hinh dien hinh cho hoat dpng binh thudTig.

Doi vdi cac phep thd mien nhidm, neu thiet bi thuoc nhom cho phep thi co the thiet Igp 
ket noi thdng tin td khi bit dau do kiem va duy tri ket noi trong qua trinh do kiem.

Cac dieu kien do kiem bao gom:

- May phat phai hogt dong tai mdc edng suit RF dau ra cu’c dai thong thudng, du’Q’c 
' * dieu che blng mpt tin hieu dilu chi phu hop (Xem 2.3.6.1);
- Cac may thu rieng le ho|c may thu cua mdy phdt hoat dong d che do don cong, 

tin hi|u RF dau vdo mong muon dirge dlu ghep dira vdo mdy thu phai doge dieu 
chi bang tin hieu dieu chi phu hgp (xem 2.3.6.2);

- Doi vdi cdc mdy thu phdt song edng, tin hi|u RF dau vdo mong muon doge dau 
ghep doa vdo mdy thu phai doge dieu chi bang tin hieu dieu chi phu hgp (xem 
2.3.6.2). Mdy phdt phai hoat dong tai mdc cong suit RF dau ra ege dai thong 
thodng, doge dieu chi bang tin hieu dieu chi do kilm, dlu ghep doa vdo mdy 
phdt to dau ra cua mdy thu (chi dp mdy lap);

- Cdc he thong dieu chi so phai so dung giao dien xdc dinh trodc dl chuyen doi 
gida mien toong to va mien so (vd ngogc lai).

2.3.3. Bd tri tin hieu do kiem , •
2.3.3.1. Tong quat
Ap dung cdc quy dinh tai A.2 Phu luc A cua QCVN 18:2022/B Illi.
2.3.3.2. Bd tri tin hieu do kiem tai dlu vdo cua may phat
Ap dung cdc quy dinh tai A.2.2 Phu luc A cua QCVN 18:2022/B Illi vdi cac sda doi 
sau day.

Doi vdi cdc mdy phdt doge thilt kl de hoat dong to mot micro tich hgp hoac rdi (xem 
hinh 2) thi no se doge phep so dung thilt bi ghep am thanh de chen tin hieu dieu chi 
do kiem binh thodng (xem hinh 3). Thilt bi ghep am thanh cd the do nhd san xult 
cung clp.

Doi vdi thilt bi cd the so dung nhieu loai dau thu am, nhd san xult phai edng bo loai 
dau thu am so dung trong he thong, vi du loai dau thu am cam dng dien trodng

8
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(dynamic), dau thu am tTnh di$n (condenser), dau thu am ty tlnh dien (electret). Mciy 
ph£t duvc do kiem tgi mifc dau v£o nhgy nhat vd’i dau thu am do kiem.

Doi vdi thiet bj khong du’p’c thiet k6 de sir dung micro tich hgp ho$c micro rdi, tin hi^u 
du’p'c dirge dira v&o dirdi dgng dign den diem noi dau vSo nhgy nhat (xem hinh 1) sir 
dyng c£p dSi nh&t ma blnh third’ng nha san xuat cung cap kdm thiet bj.

Tin hieu dieu che dirge sip dyng cho c^c phep thir la tin hieu don am hinh sin tin so 
1 kHz tgi mipc do nha san xuat cong bo den khi dat mire dieu che am thanh 100 %.

Nha san xuat c6 thl cung clip may thu phu hgp kem theo va c6 the sip dyng de thiet 
l|p ket noi thong tin. Trong truong hgp nay cd the dung bg suy hao phu hgp trong dau 
vao may thu kem theo, xem chi tiet tgi Phy lye B.
Trong trirong hgp hg thong dung dlu vao va dau ra am thanh so, tin higu do ki6m phai 
doge dira qua b$ chuyen doi do kiem phu hgp de chuyen doi tin higu tirong tg thanh 
tin higu so va ngogc Igi. Nha san xult phai cung cap thong tin chi tiet ve giao dign va 
bg chuyen doi do kiem dirge sip dyng cho ph6p thi?.

2.3.3.3. Bo tri do kiem tgi dlu ra cua may phat
Ap dyng cac quy dinh tgi A.2.3 Phy lye A cua QCVN 18:2022/BTTTT.

2.3.3.4. Bd tri do kiem tai dau vao cua may thu
Ap dyng cac quy djnh tgi A.2.4 Phy lye A cua QCVN 18:2022/6 llll vdi cac dieu 
chinh sau day.

Tin higu mong muon RF dciu vao may thu dirge dieu che bang mot tin hi$u phu hgp 
tuong ipng vdi dieu che am thanh 100 % (mipctai kenh Ion nhat). Neu khong cung cap 
dirge tin higu RF dirge dieu che dira vao may thu, co the thgc hign do kiem blng each 
sip dyng tin higu mong mu6n RF dlu vao khong dieu chi.

Nha san xuat phai cong bo mire va each thirc tgo tin higu mong muon RF d^u vao. 
Mire dirge Iga chgn phai dirge thiet Igp o gia trj Idn ho’n 60 dB so vd’i do nhgy ngircrng 
cua may thu. Cac hg thong khac micro khong day tirong tg c6 the xac dinh m(rc khac 
tirang irng vdi irng dyng. Mire nay phai dirge ghi vao bao cao do kiem.

Nha san xuat phai cung cap may phat di kdm phu hgp de cd the sir dyng cho vige thiet 
lap ket noi thong tin. Trong tru’dng hgp nay cd the dung bg suy hao phu hgp trong 
EUT neu can thiet.



QCVN 130:2022/BTTTT

Buong hip thu
V

May thu

1
EUT

E)£u raA

May thuTin hieu nhiiu

EUT

Dau ra

A

Bp chuyin (KiPhiu (tuy chon)

6ng truyen am thanh

Chieu dai t6i thieu 1 m

Hinh 3 - Vi du vd bo ghep am thanh

10 .

M6y tao 
tin hi§u

May tao tin 
hi$u

Tin hieu 
nhiiu

Bq khuech 
dai cong sudt 

(tiiy chon)

DauvaoRF D^ura
— Audio­

May tao 
tin hieu 

am thanh

DauvaoRF D^ura
Audio-----

Thiet bi do 
kiem am thanh

Dau vao
Audio

V

Tin hieu 
mong 
rnuln

Tin hieu 
mong 
rnuln *

Ihi^t bi do kiem 
am thanh

Dau vao 
Audio

—t-
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_____  

®____(]—
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/ thanh(xem hinh 3)

Bulng hap thu

Hinh 1 - CSu hinh do kiem ddi voi ang ten tich hop; boat dong cua may phat - 
tin hieu dien dlu vao • •
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Budng h£p thu V
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Thi&t bi do 
kiem am thanh
Dau ra D^u vdo 

i Audio

\z

DauvaoRF D£u ra 
Audio-----

M£y tao tin
hieu RF

CHU THICK: MSy tgo Un hi$u RF c6 th6 di k6m theo mSy ph£t du-QC d$t bfen trong bu6ng do n6u c£n 
thi6t.

Hinh 4 - c£u hinh do kiem doi vai ang ten tich hop; boat dong cua may thu

2.3.3.5. Bd tri do kiem t?i ddu ra cua may thu
Ap dyng cdc quy dinh tgi A.2.5 Phy lyc A cua QCVN 18:2022/6771*7 vdi cac sira dot 
sau day.
7in hieu tan so dm thanh dau ra cua mdy thu co the ghdp dua vao he thong do SINAD 
ben ngodi bu6ng do. Cdc dgc tinh cua he thong SINAD phai dam bao tan so -3 dB 
cgn tren cua bp dd 16m horn 16 kHz vd sai so dp phlng do dipn giOa tan so 40 Hz vd 
16 kHz khong virpt qud ±2 dB. Cdc thiet bi ghep tin hieu du-pc dung de do kiem phai 
dirpc dira vao bao cao thir nghiem.
7rong triromg hgp he thong diing dau ra dm thanh so, nha san xuat phai xdc dinh bp 
chuyen doi do kiem phu hpp de chuyen doi tin hipu so thdnh tin hieu tuomg tp. Nhd 
san xuat phai cung clip thong tin chi tiet ve giao dipn vd bp chuyen doi do kiem dirge 
sir dyng cho phep thir. Cdc giao dien phai dam bao dap umg cac yeu cau ky thudt neu 
tren.
2.3.3. G. Bo tri do kiem may thu va phat cung nhau (nhu> mpt he thong)
Ap dyng cdc quy dinh tpi A.2.5 Phy lyc A cua QCVN 18:2022/B l l 1 l.
7rird,ng hpp cdc he thong dieu che so, nhd san xuat phai xdc dinh bp chuyen doi do 
kiem phu hgp de chuyen doi tin hipu tiromg tp theinh tin hipu so va ngirgc Ipi. Vipc x6c 
dinh neu tren phai dirge dira vao bcio c6o thir nghipm.
2.3.4. Bang tin loai trip
2.3.4.1. 7ong quat
Ap dyng A.3 Phu lyc A QCVN 18:2022/61 I TT.
2.3.4.2. Bang tan loai trip ddi vd’i may thu va cac may thu cua may thu phat
Bang tan loai trir doi voi may thu va cac may thu cua may thu phat la dai tan dirge xac ) 
dinh blng dai chuyen mach do nha san xuat edng bo dpgc mo rpng nhir sau: i

1) 7hiet bi loai 1 va loai 2 (nhir dinh nghia tai 2.5) ;

7in hipu 
mong muon

Tin hi$u
nhilu
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- Tan so cgn dirdi cua bang tan loai tn> la tin so can du’oi cua dai chuyen mach trip di 
5 % gia tri tan so trung tam cua dai chuyen mach.
- Tan so c£n tren cua bang tin loai trir Id tan so cgn tren cua dai chuyen mach cong 
thdm 5 % gid tri tin s6 trung tarn cua dai chuyen mach.
2) Thiet bi loai 3 (nhu dinh nghla tgi 2.5)
- Tin so can dirdi cua bang tin loai trCr la tin so can du’d’i cua dai chuyen mach trir di 
5 % gid tri tin so trung tam cua dai chuyln mach hoac tru* 10 MHz, chon gia tri phu 
hop de co tin so thap nhat
- Tin so can tren cua bang tin loai trCp Id tin s6 cgn tren cua dai chuyen mach cong 
them 5 % gia tri tin so trung tam cua dai chuyen mgch hoac cdng them 10 MHz, chon 
gia tri phu hop de co tin s6 cao nhat.
Nhd san xuat phai cdng bo lo^i thiet bi trong tai lieu kem theo san pham va phai cung 
cap thing tin ve loai thiet bi cho phdng thCp nghilm.
2.3.4.3. Bang tin loai tru> d6i vai may phat
Tin so cdn dirdi cua bang tin lo^i trir la tin s6 can du’d’i cua dai chuyen mach trip di 
5 % gia tri tin so trung tam cua dai chuyen mach.
Tin so can tren cua bang tin loai tru* Id tin so can tren cua dai chuyen mach cdng 
them 5 % gia tri tin so trung tdm cua dai chuyen mach.
2.3.5. Dap.u>ng bang hep cua may thu
Cac dap ung tren mdy thu, phan thu cua may thu phat (song cdng) xay ra trong khi 
kiem tra midn nhilm o cac tin so rd’i rac Id dap ung bang hep (dap umg gia) dupe xac 
djnh theo phu’O'ng phap sau.
Neu trong khi kiem tra, tin hpu thu* mien nhiem RF (xem 2.2.3 vd 2.2.6 cua QCVN 
18:2022/BTTTT) gay ra su* khdng tudn thu cua mdy thu vdi tieu chi cu the (xem Phy 
lyc C), cln xac dinh sip khdng tuan thu ndy theo dap ung bang hep hoac theo hien 
tupng bang rdng. Vi vay, tin so cua tin hieu do thip dupe tang len them hai lln do 
rdng bang thong 6 dB danh dinh cua b$ loc IF ngay triple bo dieu che may thu, hodc 
neu thich hop, bang thong thiet bi dung cho boat dong dupe xac dinh theo nhd san 
xuat. Phep kiem tra dupe igp lai vdi tin so tin hieu thip da giam di voi cung so lupng 
tren.
Neu may thu tuan thu tieu chi quy dinh trong mot hoac ca hai taping hop lech tin, dap 
ung dupe coi Id dap ung bang hep.
Neu may thu vin khdng tuan thu tidu chi quy dinh trong mot hoac ca hai taring hop 
l$ch tin, theo thipc te dieu ndy co thi Id do lech tin da thirc hien theo tin so cua tin 
hieu khdng mong muon tuong Ing vli mot dap Ing dai hep khac. Trong taring hyp 
ndy thu tuc tren dirge lap lai vli vile tang hoac giam tin so tin hieu do kiem hai lln 
bang thong hoac mot nira bang thong tham chieu 1 tren.
Neu may thu vdn khdng tuan thu tieu chi quy djnh trong mot hoac ca hai taring hop 
lech tin, hien tuong dugc coi Id bang rdng vd do do thiet bi khdng dat phep thu EMC. 
Doi vli phep kiem tra midn nhilm, dap ung bang hep phai dugc bo qua.
Cac tieu chuan nhan dang doi vli dap ung bang hep cua EUT la muc suy giam cua 
muc SINAD quan sat tai dlu ra am thanh thdp hon muc gili han cua chung loai lien 
quan quy dinh tai Bang 4, xem 2.5.2.
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£)$ l?ch tan so danh dinh sir dyng cho nhgn dgng c£c d£p i/ng bang hep phai gap hai 
Ian bang thong cua bp Iqc IF m£y thu ngay triFdc bp giai dieu che, theo cong bo cua 
nh& san xuat, doi vdi phan dau cua thu tyc nh£n dpng gap 2,5 lan bang thong m£y 
thu doi vdi phan thu’ hai.
D6i vdi cac h$ thdng s6, d£p Cmg bSng hpp phai dirp’c gidi hgn thap han 3 Ian bSng 
thong (B) cong bo cua hp thong. Xem ETSI EN 300 422-1, ETSI EN 300 454-1 QCVN 
91:2015/BTTTT.
2.3.6. DiSu che do kiem binh thipdng
2.3.6.1. Mayphat
May phat du’p’c dieu che bang m$t tin hipu am thanh hinh sin tan so 1 000 Hz, dirp’c 
Ccip qua bp gh6p am thanh phu hp-p ho^c cap truyen dirp’c bpc ch6ng nhieu (vi du cap 
dong tryc). Mire cua tin hipu am thanh nay phai du’p’c dieu chinh den dieu ch6 am 
thanh 100 % (tai kenh eye dpi) cua tin hipu mong mu6n.
Doi vd’i cdc h$ thong di&u che so, nha san xuat phai chi ra phirang phap va cac tham 
s6 di6u che va cung cap thiet bj chuyen doi do phu hp’p de cho ph6p thO nghi$m tirang 
tyc mac dieu che am thanh 100 %.
2.3.6.2. May thu
Tin hi$u mong muon RF d^u vao cua may thu phai dirp’c thiet Ipp a tan so hopt ddng 
cua may thu trong phprp vi dai t^n hopt dpng du’p’c thiet ke va du’p’c dieu che bang mpt 
tin hipu am thanh hinh sin tan s6 1 000 Hz, dirge cap qua ang ten do d£t ben trong 
phdng do (doi vdi may thu c6 ang ten tich hyp) hoac cap truyen dirp’c bpc chong nhidu 
nhir cap dong true (doi vdi may thu khong dung ang ten tich hp’p). Mire cua tin hipu 
dieu che phai dirp’c dieu chinh den dieu che am thanh 100 % (tai kenh eye dpi) cua 
tin hipu mong muon RF dau vao cua may thu.
Doi vdi cac hp thong dieu che s6, nha san xuat phai chi ra phirang phap va cac tham 
so dilu ch6 va cung cap thiet bi chuyen doi do phu hyp de cho phep thu* nghipm tirang 
tyc mire dieu che am thanh 100 %.
2.4. Thiet bj php trg
Ap dyng Phy luc B cua QCVN 18:2022/BTTTT.
2.5. Tieu chi chat lu’gng
2.5.1. Giaithipu
2.5.1.1. Tong quat
Nhdm thiet bj micro khong day dirge chia thanh 3 lopi, mdi lopi cd bp tieu chi chat 
lirgng rieng:
- Thiet bi lopi 1 bao gom thiet bj micro khong day va cac thiet bj phu trg kern theo 

dung cho cac ang dung chuyen nghipp;
- Thiet bj lopi 2 gom thiet bi micro khong day, thiet bi am thanh khong day, thiet bi 

giam sat trong tai va cac thiet bi phy trg kern theo dung cho giai tri trong gia dinh;
- Thiet bi lopi 3 gom thiet bi micro khong day, thiet bi am thanh khong day, thiet bj tai 

nghe khong day va cac thiet bj phu trg kern theo dung cho cac muc dich chung (la 
micro khong day thoa man dieu kipn ky thuat va khai thac theo quy dinh, khong 
phan bipt Crng dung hay muc dich sir dung).
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Tai lieu huong din sip dung phai cd thong tin ve myc dich si> dung cua san pham, 
du’Q’c neu cu the la "Cac irng dung chuyen nghi^p” (Thiet bi loai 1), "Giai tri trong gia 
dinh” (Thilt bj loai 2) hoac “Muc dich chung” (Thiet bi loai 3).
Vi$c thiet lip ket noi thong tin vao thdi diem bat dau do kiim, duy tri ket noi va danh 
gia tin hieu khdi phuc dipoc (vi du tin hidu am thanh dau ra) du’p’c su1 dung nhu* la tieu 
chi chat lu’p’ng de danh gia clc chipc nang thiet yeu cua thilt bi trong va sau qua trinh 
thu’ nghiem.
Tidu chi chat lu’p’ng A, B vl C neu trong Bang 3 phai dugc si> dung theo cac trirang 
hgp sau:
- Tieu chi chat lugng A Ip dung doi vdi cac phep do mien nhilm cho hien tirong lien 

tuc;
- Tidu chi chat lirong B ap dung d6i vdi clc phdp do mien nhiem cho hien tirang 

gian doan;
- Tieu chi chat lu’p’ng C ap dung doi vdi cac phep do gian doan nguon dien, sut dipn 

ap virgt qua mot khoang thdri gian xlc dinh.
2.5.1.2. Tieu chi chit lu’p’ng chung
Thilt bi phai dap ung cac tieu chi chit lirpng quy dinh tai Bang 3 va cac quy dinh cu 
the vetieu chi chat lirpng die thu tiro’ng i/ng trong cac muc 2.5.2.1,2.5.2.2 va 2.5.2.3.

Bang 3 - Cac tieu chi chit lirpng chung

Trong khi thu» nghipm

Hoat dong nhip dp kien
Suy giam tinh nang (xem CHO
THlCH 1)
Khong mat chi>c nang
Mat mot hoac nhilu chijc nlng

Sau khi thir thir nghiem

Hogt dong nhir dp kien 
Khong bi suy giam tinh nang 
(xem CHO THIGH 2) 
Khdng bi mat chCrc nang 
Hoat dong nhir dp kien 
Khdng bi suy giam tinh nang 
(xem CHU THIGH 2) 
Chijc nang bi mat co thi tp phuc hoi 
Hoat dong nhu dp kien 
Khdng bi suy giam tinh nang 
(xem CHU THIGH 2)
Ngu’d’i vdn hanh cd the phuc hoi chu’c 
nang bj mat

CHO THiCH 1: Suy giam tinh nang trong cjua trinh thu’ nghiem du’Q’c hieu la sv suy giam den miic khong thap 
han miFC tinh nang toi thieu do nha san xuat edng bo doi vai viec str dung thi&t bi theo dung du* kien. Trong mgt 
so traang hq'p mac tinh nang t6i thieu cd thl duve thay th& bang mac suy giam tinh nangcho phep.

N&j nha san xuat khdng edng bo mac suy giam tinh ndng cho phep thi mac nay co the lay ta tai lieu mo ta san 
phlrn va tdi lieu cua san phSm (bao gom to roi va quang cao) va mac ma ngadi sa dung cd the mong dpi hap ly 
ta san phlm n£u daac sa dung nha dv ki£n.

CHU THICH 2: Khdng suy giam tinh nang sau khi tha nghiem dacyc hieu la tinh nang khdng suy giam thap han 
mac tinh nang tdi thieu do nha san xuat edng bo doi vai viec sa dung thidt bi theo dung di/ kien. Trong mpt so 
trudng hgp mac tinh nSng tdi thieu cd thl da^c thay th6 bling mac suy giam tinh nang cho phep. Sau khi tha 
nghiem khdng dayc phep cd sy thay doi ve da lieu hopt dpng thi/c te hogc da lieu lau tra cua ngadi dung.
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Sau khi thu* thu* nghi^mTrong khi thi> nghi^m

Muc dich sip dung
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C£c i/ng dyng chuyen nghiep
Giai tri trong gia dinh 
Muc dich chung

Loai 1
Logi 2
Loai 3

Tru’ong hop EUT chi I& mdy ph£t va co hogt dpng d che do chd thi phai l$p Igi c£c 
ph6p thO khi EUT boat dpng o ch& do chd de dam bao ring khong xay ra vipc phat 
tin hipu khong dung di/ kien.
Truong hop EUT la may thu phat thi trong qu£ trinh thu* nghiem khong duoc xay ra 
tinh trang may phat hoat dong khong dung dy’ kien.

Tieu chi chat lipgng tdi 
thieu 

30dBSINAD 
20dBSINAD 
6 dB SINAD

Tieu
chi

N6u nhd san xu&t khong cdng bo miFC tinh ndng t6i thi6u ho$c mirc suy giam tinh nSng cho phdp thi mi/c n£y c6 
the (Sy tip tdi lieu mo ta san phSm tdi li$u co a san phSm (bao gdm td roi vd quang cao) vd mi>c m£ ngirdi su* 
dyng cd the mong dpi ht/p ly tip sdn phSm n6u du’Q'c su* dyng nhu* dy kien,

2.5.2. Yeu cdu chat lu’gng
2.5.2.1. Tieu chi chdt lu’gng ddi voi thiet bj co the cung c^p kdt ndi thong tin 
lien tuc
a) Tong qucit
Vi$c thiet Ipp ket noi thong tin vdo thdi diem b£t dau do kiem, duy tri k&t n6i v£ d£nh 
gid tin hi$u khdi phyc doge, vi du tin hipu dm thanh, du’Q’c su dung nhu Id tieu chi chat 
lugng de dam bao cdc choc ndng thiet yet cua mdy phat vd/hopc mdy thu dupe ddnh 
gid trong vd sau qua trinh thu nghipm.
Thiet bj phai ddp ung cdc tieu chi chat lupng toi thieu quy dinh doi vdi lopi thiet bj neu 
tgi myc 2.5.1.1 vd 2.5.1.2.
b) Tieu chi ch£t lupng doi vdi hipn tupng lien tyc dp dyng cho mdy phat (CT) vd mdy 

thu (CR)
Tieu chi chSt lupng sau day doi vdi vdi hi§n tupng lien tyc dp dyng cho mdy phdt (CT) 
vd mdy thu (CR) hodc bp phpn mdy thu cua cdc mdy thu phdt (CR) don cong.hodc 
song cdng cho phdp thiet lap ket noi thong tin lien tyc:
- Trude khi thu nghiem phai dam bao rdng EUT khi dupe phoi ghep qua thiet bi do 

vd khong phai chiu tdc dpng EMC cd kha ndng tpo ra hinh mau SINAD cao hon toi 
thiSu 3 dB so vdi gidi hpn neu tpi Bang 4;

- Trong mdi Ian phoi nhiem rieng trong chuSi thu nghiem, phai dam bao rdng ket noi 
thong tin dupe duy tri blng cdc phuong tipn thich hpp do nhd san xuat cung cip;

- Tai thdi diem ket thuc thu nghiem, EUT phai hogt dpng nhu dp kien, khong bi mat 
choc ndng dieu khien hodc du lipu cua ngudi dung nhu nhd san xuSt cdng bo vd 
ket noi thong tin phai ludn dupe duy tri trong suot qud trinh thu nghiem.

Trong vd sau khi thu nghiem tin hipu dm thanh dau ra phai dupe gidm sdt vd ddnh 
gid. Trong qud trinh thu nghiem, SINAD cua tin hieu dm thanh dau ra khong bi suy 
giam xuong muc thap hon gidi han lien quan quy dinh tpi Bang 4. Sau khi thu nghiem 
SINAD phai khdi phyc trd ve muc ghi nhdn dupe trudc khi thu nghiem vd muc khong 
dupe thap hon gidi han lien quan quy djnh tpi Bang 4.

Bang 4 - Hipn tupng lien tuc, tieu chi chat lupng tdi thieu
Loei thidt bi
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c) Tieu chi chat lu’Q’ng doi vai hien tirong dot bien ap dung cho may phat (TT) va may 
thu (TR)

Tieu chi chat lu’Q’ng sau day doi vai vdi hien tu’p’ng dot bien ap dung cho may phat 
(TT) va may thu (TR) hogc bd phdn m£y thu cua cac may thu phat (TR) dan cong hoac 
song cdng cho phep thiet lap ket noi thong tin lien tyc:
- Traac khi thiF nghiem phai dam bao rang EUT khi diFgc phoi ghep qua thiet bi do 

. va khdng phai chju tac dong EMC co kha nang tao ra hinh mfu SINAD cao han toi
thieu 3 dB so vdi gidi han ndu tai Bang 4;

- Tai thdi diem ket thuc moi Ian phai nhiem trong chuSi thu nghiem, EUT phai hoat 
dpng md nguai dung khdng nhan thiy bi mat ket noi thong tin;

- Tai thdi diem ket thuc toan bp cac phep thu, bao gom chudi cac phai nhiim rieng, 
EUT phai hoat dong nhu du kien, khdng bi mlt chuc nang dieu khien hoac du lieu 
cua ngudi dung nhu nhd san xuat cdng bo va ket noi thong tin phai ludn dupe duy 
tri trong su6t qua trinh thu nghiem.

Sau khi thu nghiem tin hieu am thanh dau ra phai dugc giam sat va danh gia. Sau khi 
thu nghiem SINAD phai khdi phuc trd v6 muc ghi nhan dugc trudc khi thu nghiem 
hope toi thieu d muc khdng dugc thap han gidi han lien quan quy dinh tai Bang 4.
Trudng hgp EUT chi la may phat vd cd hoat dong d che do chd thi phai lap lai cac 
phdp thu khi EUT hoat dong d che do chd de dam bao rdng khdng xay ra viec phat 
tin hieu khdng dung du kien.
Trudng hgp EUT la may*thu phat thi trong qud trinh thu nghiem khdng dugc xay ra 
tinh trpng may phat hoat ddng khdng dung du kien.
2.5.2.2. Tieu chi chdt lupng ddi vdi thidt bi khdng cung cdp kdt ndi thong tin 
lien tuc
Doi vdi thiet bi khdng cung cap ket noi thong tin lien tuc, nha san xuat phai cdng bo 
dpc diem ky thuat cua thiet bj doi vdi muc cd the chap nhan dugc cua chat lugng 
hoac suy giam chat lugng trong vd/ho§c sau khi thu midn nhidm va de dua v&o 
bao cdo do kiem. Dac ta chat lugng nay phai cd trong tai lieu, mb ta san pham. Cac 
dgc diem ky thuat lien quan trong muc 2.4.3 cung phai dugc tinh den.
Chi tieu chat lugng quy dinh bdi nha san xuat phai dua ra cung cap do bao ve mien 
nhiim nhu da neu trong muc 2.5.1.
Doi vdi cac phep thu mien nhiim vdi hien tugng lien tuc, thiet bi khdng cho phep thiet 
IqP ket noi thong tin lien tuc va phu kien du kien dugc do kiem tren co sd thiet bi rieng 
le thi phai dap ung tieu chi chat lugng sau:
- Tidu chi chat lugng A doi vdi thiet bi logi 1;
- Tieu chi chat lugng C doi vdi thiet bi loai 2 v& loai 3
nhu mo ta d Bang 3.
Doi vdi cac phep thu mien nhiim vdi hien tugng dot bien, thiet bi khdng cho phep thiet 
lap ket ndi thong tin lien tuc va phu kien du kien dugc do kiem doc lap thi phai dap 
ung tieu chi chat lugng B nhu md ta d Bang 3, ngoai tru cac phep thu mien nhiem sut 
ap va gian doan dien ap (xem muc 2.2.8 cua QCVN 18:2022/B I III), trong do phai 
cdng bd rd rang rang khdng chn duy tri kit ndi thong tin de khdng ap dung tieu chi chat 
lugng C quy dinh d Bang 3.
2.5.2.3. Tieu chi chdt lugng ddi vdi thidt bi phu trg dugc do kidm doc lap
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Neu thiet bi dirQ-c do kiem dpc l$p, nhd san xuat phai cong bo d$c diem ky thugt cua 
thiet bi doi vdi mu-c co th£ chap nhan dirge cua tinh nSng ho^c suy giam tinh nang 
trong va/ho<ic sau khi thir mien nhtem de dira v£o bcio cao do kiem. D$c ta tinh 
n^ng nay phai cd trong t&i li^u, mo ta san pham. C6c dgc diem ky thugt lien quan trong 
muc 2.4.3 cGng phai dirge tinh den.
Chi tieu chat lirgng quy dinh boi nh3 san xuat phai dira ra cung c£p dp bao vp mien 
nhiim nhir da neu trong myc 2.5.1.

3. QUY D|NH Vfc QUAN LY
3.1. C£c thiet bj Sm thanh khong day thupc phgm vi dieu chinh quy djnh tpi 1.1 phai 
tuan thu Ccic quy dinh cua Quy chuan n£y.
3.2. Phirong tipn, thiet bj do: Tuain thu c^c quy dinh hipn h&nh.

4. TRACK NHIEM COA TO CHIJC, CA NHAN

4.1. C£c to chCrc, c£ nhan lien quan co tr&ch nhipm thgc hipn quy djnh ve cong bo hgp 
quy c£c thiet bj 3m thanh khong day dai tan tip 25 MHz den 2 000 MHz v3 chju sg kiem 
tra cua co quan quan ly nh3 nird’c theo c3c quy dinh hien h3nh.

5. T6 CHIJC THl/C Hl£N
5.1. Cyc Vi§n thong v3 c3c So Thong tin v3 Truyen thong cd trach nhipm to chirc 
hiring dan, tri6n khai quan ly c3c tKiet bj am thanh khong day dai tin tir 25 MHz den* ‘ 
2 000 MHz theo Quy chuan n3y.
5.2. Trong trirong hgp c3c quy djnh n3u tgi Quy chuan nay cd sg thay doi, b6 sung 
ho£c dirge thay th6 thi thgc hipn theo quy dinh tpi v3n ban mdi.
5.3. Trong qu3 trinh then khai thgc hipn Quy chuln nay, neu cd van de ph3t sinh, 
virdrig mac, c3c to chirc v3 c3 nh3n co lien quan phan 3nh b£ng vein ban v& Bq Thong 
tin va Truyen thdng (Vy Khoa hpc v3 Cong nghp) de dirge hiring din, giai quyet./.
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Ma sd HS Mo ta san ph£m, hang hoaTT
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Ten san pham, hang 
hoa theo QCVN

8518.21.10
8518.21.90
8518.22.10
8518.22.90
8518.29.20
8518.29.90

8518.10.11
8518.10.19
8518.10.90

8518.30.10
8518.30.20

8518.30.51
8518.30.59
8518.30.90

Micro/loa ket hgp khong day co dai tan 
boat dong 25 MHz den 2 000 MHz

PhulucA • •
(Quy dinh)

Ma sd HS cua thi£t bi am thanh khong day
dai tdn 25 MHz d6n 2 000 MHz

Thiet bi am thanh 
khong day dai tin 25 
MHz den 2 000 MHz

Micro khong d^y co dai tan hoat dpng 
25 MHz den 2 000 MHz

Loa khong day co dai tan hoat dong 25 
MHz den 2 000 MHz

Tai nghe khong day co dai tan hoat 
dpng 25 MHz den 2 000 MHz
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Phu luc B • •

(Quy dinh)
Kich thich am thanh cua micro khong day, cac didu kien doi vai thiet lap do 

kiem va ciu hinh

B.1. Tong quat

Phy lye n£y quy dinh c£c phirong phcip kich thich EUT khi thyc hi$n Ccic ph6p do EMC 
neu tgi quy chuan n£y, vdi thira nh§n vi$c hoi bat thu’d’ng cua micro khong d^y khi so 
s£nh vdi thiet bi vd tuyen ndi chung.
Micro khong ddy thay d6i rit nhieu ve dp nhgy va dinh hudng am cua bp thu am.
Khi do ki6m micro khong day phai ludn ntid* ring nhieu san phSm sO dyng c£c ky thu^t 
nen - giai n6n kh£c nhau.
Khi g$p kh6 khdn ho$c khong ch&c chin ve dac tinh cua mfu do thi can cd si/ trao 
doi vd*i nhd san xuat
B.2. Kich thich am thanh
Mpt phin cua chudi phdp thCr EMC neu tai quy chuan nay la can cung cip tin hipu kich 
thich am thanh den b$ chuyen doi cua micro. Vipc ndy cd the thyc hipn it nhit blng 
hai edeh sau:
1) Bing thiet bi epng huong dipn - dm (de trdnh mdo cua tru’dng hipu chuan, thiet bi 

ndy phai Id thiet bi phi kim vd dup’c dpt ben ngodi vung hipu chuan); hoic
2) Bing ong truyen am thanh (cung hoic deo nhung phai cd tudng dm cung, lam 

bing vpt lipu phi din vd cd dudng kinh ben trong khong doi theo suit chiiu ddi 
ong).

Bp chuyen doi dan hudng phai du rpng vd dp khuech dpi du Idn, cd kha nang chuyen 
dp suit am thanh tpi micro den muc kich thich hoan todn bp dieu che cua EUT. Tuy 
nhien phai trdnh dup’c sy qud tai.
Bp chuyen doi din hudng phai dup’c dpt du xa so vdi micro cua EUT (do thdng thud’ng 
Id kiiu cu$n tip tinh chuyen dpng), de trdnh sy phoi ghep tip xuyen giua cac bp chuyen 
doi vd trdnh meo do trudng dipn tip do kiem.
C6 the dung cdc pheu hope cdc thiet bi thich hyp de phoi ghdp vdi bp chuyen doi ddn 
hudng va vdi bp chuyen doi cua micro cua EUT. Cdc thiet bj gd lip phai dup’c co dinh 
chdc chin trong suot qua trinh do kiem.
Khi bp chuyen doi dupe ghdp vdi EUT bing ong am thanh, ong am thanh phai trdnh 
hole giam thieu cho uon. Bat k^ chd uon trong ong phai dam bao dudyng kinh uon Idn 
hon dud’ng kinh ben trong cua ong.
Cdc sdng dung trong ong phai dupe khac phuc bang cdc cdc mieng dpm nhoi bong 
cot-tong chong rung dpt edeh nhau 150 mm dpc theo chieu ddi ong. Bp chuyen doi 
ddn huang nen dpt ben trong phong do de giam thieu chieu ddi ong.
CHU THlCH: D3 thu- nghi^m thinh edng phu-ang phSp nSy b£ng cSch dung ong ctei 1 m. Ong dung Id logi 6ng 
nu'6'c nhya gia cipdrig 12,5 mm. B$ chuyen d6i dan hifd’ng Id loa radio cua 6 to 75 mm vdi nam chdm fe-rit Idn, c6 
kha ndng dich chuyen ndn dinh - dinh Idm han 10 mm. D^u dan Jove ghdp noi vdo ong bling pheu nhi/a su dyng 
trong gia dinh.
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Phu luc C • •
(Tham khao)

Vi dy vd thi€t bi am thanh khong day thugc pham vi cua quy chuin
C.1. Thidt bi micro khong day

Thiet bi micro khong day hogt dong voi tin hi$u RF dau ra lien tuc v& thong thi/ong 
hogt ddng lien tuc trong mpt vSi gio. Viec dieu che tin hi£u co the la dieu che tirong tir 
hoac dieu che so. Mat phat thirong boat dpng tgi muc cong suat RF d&u ra Ion nhat 
la 50 mW. Thiet bj micro khong day dooc dung cho muc dich chuyen nghigp tai nha 
hat, buoi trinh di§n, quang ba,... va co the phan bigt voi cac thiet bi thong tin thoai, 
giong noi (vi dy PMR) bang c£c dac tinh van hanh sau:
- Bang thong am thanh rdng hon;
- Ty le tin higu am thanh tren nhieu cao hon;
- Meo tin s6 Sm thanh thap hon.
C£c thiet bj tro gidp nguoi khuyet tat, he thong cua hirdng din vien du lich, thiet bj 
giam sat trong tai va c£c thiet bj RF tirong tir boat dong theo each tirong tir nhir micro 
khong day nhirng sy bien doi ve bang thdng va edng suat RF dau ra diro’c giam bot 
v3 c6 th! suy giam chat lu’Q’ng truyen din tin hieu gipng noi hoac tin hieu thoai.
C.2. Thidt bj am thanh khong day khac

Thiet bj am thanh khong day bao gom tai nghe ket noi vo tuyen va loa. Cac may phat . • 
co the diro’c lip dat trong tda nha, tren cac phirong tien giao thong hoac tren ngiroi. 
Thugt ngir khong day cung dirge dung de mo ta ket noi hong ngoai hoac ket n6i khong 
day khong dung vo tuyen RF nhirng trong quy chuin nay chi dung cho cac he thong 
boat dong vo tuyen RF. Thiet bj tirong tir hoac s6 am thanh noi co the dirge thiet ke 
cho cac bang thong kenh yeu cau 300 kHz, tuy nhien thiet bj da kenh vi du nhir cac 
hp thong am thanh bao quanh co the can bang thong cao hon ia 600 kHz hoac 1 200 
kHz nhir mo ta trong QCVN 91:2015/B I III.
Voi each phan loat boat dong nay, cac irng dpng sau co the dirge xac dinh (danh sach 
khong han che) nhir sau:
- Loa khong day: Loa khong day dirge dung trong moi trird’ng gia dinh va dirge dung 

de ket noi khong day tir hp thong am thanh hoac TV va cac hp thong tirong tir;
- Tai nghe khong day: Tai nghe khong day dirge dung trong moi trirong gia dinh va 

dirge dung de ket noi khong day tir he thong am thanh hoac TV va cac he thong 
tirong tir;

- Thiet bj giam sat trong tai: Thiet bj giam sat trong tai dirge sir dung cho ngiroi tren 
san khau va phong thu de nhan tin hiSu trinh diin ca nhan truyen tro lai (giam sat). 
Viec nay de giup dieu chinh gipng cua ngiroi trinh diin hoac trpn nhieu nguon tin 
hieu. Thong thirong thiet bi nay ia thiit bj am thanh 2 kenh hoac am thanh noi.
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[1] ETSI EN 301 489-9 V2.1.1 (2019-04): ElectroMagnetic Compatibility (EMC) 
standard for radio equipment and services; Part 9: Specific conditions for wireless 
microphones, similar Radio Frequency (RF) audio link equipment, cordless audio and 
in-ear monitoring devices; Harmonised Standard covering the essential requirements 
of article 3.1(b) of Directive 2014/53/EU;
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