Robert Bosch Power Tools GmbH
70538 Stuttgart
GERMANY

www.bosch-pt.com

1609 92A CAC (2025.08) T/ 15

1609 92A C4C

© BOSCH

GTP18V-28

vi

Ban g6c hudng dan st dung



2|

TIENGVIBt .. Trang 5

CE%

160992AC4C|(14.08.2025) Bosch Power Tools



Bosch Power Tools 160992AC4AC|(14.08.2025)



4|

g -
— — S5tandard

— ECO

160992AC4C|(14.08.2025) Bosch Power Tools



Tiéng Viét
Hudng dan an toan

DPoc ky moi canh bao an toan va moi
II hudéng dan. Khong tuén tha moi canh
béo va huéng dan duoc liét ké dudi day
c6 thé bi dién giat, gay chay va/ hay bi
thuong tat nghiém trong.

Hay gilr tat ca tai liéu vé canh bao va hudng

dan dé tham khéo vé sau.

» Hay giam sat tré em. D& dam bao réng, tré em
khdéng chaoi v&i bom nay.

» Tré em khong dugc vé sinh va bao tri bom
hoac thiét bi sac néu khong cé sy’ giam sat.

» Bom nay co thé danh cho tré em tur 8 tudi tré
1én va ngudi bi han ché vé thé chét, kha nang
giac quan kém hoac tam than hoac thiéu kinh
nghiém va thiéu hiéu biét st dung, chi khi ho
dugc mot ngudi chiu trach nhiém cho su an
toan cua ho giam sat hoac da duoc nguoi
nay huéng dan s dung bom trong méi
truwdng an toan va hiéu dugc nhirng nguy
hiém c0 lién quan. N&u khdng sé ¢ nguy co
sai sot khi van hanh va gay thuong tich.

» Khéng dé nhirng ngudi khéng quen hoac
khéng doc cac canh bao st dung bom.

» Dam béo réng trong qua trinh van hanh bom,
nap day pin da déng. D6 4m xam nhap c6 thé
gay ra hién tugng doan mach.

» Khéng bom cac chét I16ng dé chay hoac dé
né, vi du nhu xang, du, cén, dung méi bang
bom. Khéng van hanh bom trong cac khéng
gian dé né. Chat Idng c6 thé tu bat chay hoic
phéat né.

» Khéng bom thyc phdm, vi du nuéc uéng,
béng bom. Chét béi tron c6 thé 1am bén chéat
I6ng.

» Khéng bom chét 16ng & nhirng noi cé ngudi
qua lai. Néu cé dong vat hoac vat thé la trong
khu vuc, hay st dung bé loc. Diéu nay sé
ngan nguia nguy ca gay hai cho con ngudi hodc
dong vat.

» Thao pin trudc khi lap dat hoac bao tri may
bom. Diéu nay ngan may bom khai dong mét
cach vo tinh.

Vé bom c6 thé tré nén rat nong khi

bom chét 16ng néng hoac néu bom
v6 tinh bi khé. Ban cé thé bi thuang.

GChi st dung bom trong khong gian kin va

tranh xa hoi 4m.

» Khéng thay d6i va mé pin. Nguy co bi chap
mach.
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» Trong truong hgp pin bi héng hay st dung
sai cach, hoi nuéc co thé béc ra. Pin c6 thé
chay hoac né. Hay lam cho thong thoéang khi va
trong trudng hop bi dau phai nhd y té chira tri.
Hai nuédc c6 thé gay ngira hé ho hép.

» Khi st dung sai hoac khi pin héng, dung dich
dé chay tir pin c6 thé tira ra. Néu vé tinh
cham phai, hay x6i nudc dé ria. Néu dung
dich vao mét, can thém sy hé tro cua y té.
Néu chét 16ng dinh vao mét, yéu cau ngay sy’
giup d& cua bac si. Dung dich tiét ra tir pin c6
thé gay nglra hay béng.

» Pin c6 thé bi hu hai béi cac vat dung nhon
nhu dinh hay tuéc-no-vit hoac bgi cac tac
dong luc tir bén ngoai. N6 co thé dan t6i doan
mach ndi b va lam pin bi chay, béc khdi, phat
n6é hodc qua noéng.

» Khi khéng st dung pin, dé cach xa cac vat
béng kim loai nhu kep gidy, tién xu, chia
khoad, dinh, 6c vit hay cac d6 vat kim loai nhé
khac, thir cé thé tao sy ndi tiép tir mot dau
cuc vGi mét dau cuc khac. Su chap mach cla
céc dau cuc véi nhau cé thé gay bong hay chay.

» Chi st dung pin trong cac san phdm cuda nha
san xudt. Chi béng cach nay, pin sé dugc bao
vé trdnh nguy co qua tai.

» Chi dugc sac pin lai véi bo nap dién do nha
san suét chi dinh. M6t bd nap dién thich hgp
cho mét b pin ngudn cé thé gay nguy ca chay
khi st dung dé nap dién cho mét bd pin ngudn
khac.

Bao vé pin khéng dé bi

lam néng, vi du, chéng dé

lau dai duéi anh ning gay
gat, Itra, chét ban, nudc,
va sy &m wét. C6 nguy co
nd va chap mach.

M6 Ta San Pham va Pac Tinh
Ky Thuat

Xin luu ¥ cac hinh minh hoat trong phén trudc cia
hudng dan van hanh.

St dung dang cach

Bom nay chi dung dé bom nudc sach. Bom nay la
loai ty méi kho.

Bom nay khéng phlu hgp dé bam céc chét Iong ¢
chtra thanh phan mai mon, &n mon hoéc gay chay,
hodc nudc mudi, dung dich kiém hay nudc thai.
Bom khéng dugc phép si dung cho thuc phdm
hod&c trong cac vung nudc cé sinh vat thdy sinh.

Cac bo phan dugc minh hoa

Su danh s8 cac dac trung cla san pham la dé
tham khao hinh anh minh hoa bom trén trang hinh
anh.
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(1) D4u ra nudc (Phia ap suét)
(2) Tay Xach
(3) Giao dién ngudi dung
(4) Nut Bav/tat
(5) Nut mé nép ngan pin
(6) Nhan nut Bo hen gid (Giao dién ngudi dung)
(7) Hién thi Bo hen gid (Giao dién nguoi dung)
(8) Hién thi Ché dd Eco (Giao dién ngudi dung)
(9) Thanh trang thai (Giao dién ngudi dung)
(10) Hién thi pin yéu (Giao dién ngudi dung)
(11) NGt Ché d6 Eco (Giao dién ngudi diing)
(12) N3p ngéan pin
(13) Cac moc treo
(14) Bau vao nudc (Phia hat)
(15) N&p vé bom
(16) Nt thao pin®
(17) Pin?
(18) N&p che gitia
(19) Kinh quan sat
(20) Banh canh quat
(21) Vong bit vé bom
a) Phu kién nay khong thudéc pham vi giao hang tiéu
chuén.

Thong sé ky thuat

Bom chuyén GTP18V-28

Ma s6 may 3601 JR6 0..
Dién thé danh dinh V= 18
Céng suét bom®
— Ché d6 tiéu chuén I/h 2800
— Ché do Eco I/h 1800
Chiéu cao bom (Ché do m 20
tiéu chuén)
Chiéu cao hat (Ché dé tiéu m 5
chuén)
Nhiét do nudc t6i da °C 60
Ren dau néi ng ! G3/4
Trong lugng® kg 2,2
Muic d6 bao vé® IP54
Nhiét dé moi trudng dudc © 0..+35
khuyén nghi khi sac
Nhiét d6 méi trudng cho C 0...+50
phép trong qua trinh van
hanh va trong qua trinh luu
tri
Pin tuong thich GBA18V...
GBA 18V...
ProCORE18V...
EXPERT18V...

Bom chuyén GTP18V-28

EXBA18V...
CORE18V...

GAL18...
GAL 18...
GAL 36...
GAL12V/18...
GAL 12v/18...
GAX18...
EXAL18...

Thiét bi nap dugc gidi thiéu

A) dudc do ¢ 20-25 °C

B) Khéng pin (tim trong lugng pin tai
www.bosch-professional.com)

C) khi ndp ngan pin déng (12) va I3p vai giao dién ngudi
dung (3) lén trén (nhu trong hinh B)

Cdc gid tri c6 thé khac nhau tly thudc vao san phdm va tly thudc vao

g dung va diéu kién moi trudng. Xem thém thong tin chi tiét trén

trang www.bosch-professional.com/wac.

Pin

Bosch ban bom dung pin ngay ca khi khéng cé
pin. DU pin dugc bao gém trong pham vi giao hang
clia bam, ban cé thé thao bao bi.

Sac pin

» Chi str dung bd sac dugc dé cap trong dir
liéu ky thuat. Chi nhiing bd sac nay phu hgp
cho bom ctla ban cé st dung pin Li-lon.

Huéng dén: Pin Lithium-ion dugc giao mét phan

do céc quy dinh van tai quéc té. D& bdo dam day

du dién dung, nap dién hoan toan lai cho pin truéc

khi st dung cho lan d4u tién.

Lap va thao pin (xem hinh A)

Hay ddy nat mé khoa (5) khoi ngéan pin va mé nép

ngan pin (12).

Hay ddy pin da sac vao gia gén pin cho dén khi n6

vao khdp.

Dé théo pin ban hay &n nit mé khoéa pin va kéo pin

ra. Khong dung strc.

Hay déng ndp ngan pin (12), sao cho nghe thdy

tiéng khdp vao.

» Dam bao rang nap ngan pin dugc dong hoan
toan da déng va vong bit cia nip ngan pin
con nguyén ven. Néu hoi &m xam nhap, pin va
bom c6 thé bi héng.

beén bao trang thai nap pin

Khi pin dugc 14p, ban cé thé nhan biét mic sac cia
pin trén giao dién ngudi dung (3) (xem ,Hién thi
trang thai“, Trang 8), va trén chinh pin khi thao

pin.

Den bao trang thai nap pin trén pin

Néu pin dugc thao ra khéi bom, muc sac c6 thé
dugc hién thi bang dén LED mau xanh 14 cda hién
thi mlc sac trén pin.
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Dé hién thi tinh trang nap, ban hay nhan nat dé
hién thi miic sac @ hoac &,

Dén LED khong séang sau khi nhan nat dé hién thi
mUc sac cé nghia la pin bi hdng va phai dugc thay
thé.

Luu y: Khong phai moi loai pin déu cé mot hién thi
muc sac.

Loai pin GBA 18V... | GBA18V...

LED bién dung

Deén sang lién tuc 3x mau xanh 1a  60-100 %
bén sang lién tuc 2x mau xanh 1a  30-60 %
Pén sang lién tuc 1x mau xanh 1a  5-30 %
Bén nhdp nhay 1x mau xanh l& 0-5 %

Loai pin ProCORE18V... | EXPERT18V... |
EXBA18V... | CORE18V...

N [E====)

LED

Deén sang lién tuc 5x mau xanh 1a
bén sang lién tuc 4x mau xanh 1&
Pén sang lién tuc 3x mau xanh 1&
Pén sang lién tuc 2x mau xanh 1&
Pén sang lién tuc 1x mau xanh 14
Pén nhdp nhay 1x mau xanh l&

bién dung
80-100 %
60-80 %
40-60 %
20-40 %
5-20 %
0-5 %

Nhan biét nguy co héng pin

EXPERT18V... | EXBA18V...

Ngoai trang thai sac cua pin, dén LED cla hién thi

trang thai sac pin c6 thé cho biét nguy cad pin bi

hdéng.

Dé kich hoat chirc nang, nhén va gilr nit cia hién

thi trang thai sac = trong 3 gidy. Phan tich pin

dugc bao hiéu bing dén chay cua hién thi trang

thai sac pin. Két qua dugc hién thi trén hién thi

trang thai sac pin.

1 LED: Pin c6 nguy co hdng cao. Cong
sudt va thoi gian hoat dong c6 thé da bi

rat ngén. Khuyén céo can thay pin.

5 LED: Pin @ tinh trang t6t va it cé nguy
€O bi héng.

Vui long cha y: Danh gia rdi ro hdng pin sé hoat

dong theo hai giai doan va dua ra danh gia tinh

trang don gién. Pin dugc danh gié & tinh trang t6t

hodc c6 nguy co bi hdng cao hon. Khéng cé hién

thi ph&n trdm mic sac pin.
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Cac Khuyén Nghi vé Cach Bao Dudng
T6t Nhat cho Pin

Bao vé pin hgp khdi tranh sy &m uét va nudc.

Chi bao quan pin trong tdm nhiét dé nam gitia

—-20 °C va 50 °C. Khong dé pin trong 6 t6 vao mua
hé.

Thinh thodng lam sach céc khe théng gié cua pin
bang cach dung mét cai co khd, mém va sach.

Sy giam sut dang ké thai gian hoat déng sau khi
nap dién chi rd rang pin hop khéi da hét cong dung
va phai dugc thay.

Qui trinh hoat dong dugc chia ra lam hai giai doan.

Su lap vao

» Hay thao phich cam ra khéi 6 cadm dién, truwdc
khi ban bao dudng hoac lam sach, diéu chinh
thiét bi, thay phu kién, hoac bao quan bom.
Cac bién phap ngan nguia nhu vay lam giam
nguy cd bam khéi déng béat nga.

K&t n6i cac 6ng mém

Luu y: Co thé nhan biét dong chay cua nudc qua

vO bom tai mi tén trén vo va trén tay xach (2).

Dai v6i bom, ban can hai 6ng tiéu chuén co dai 6¢c

ren G 3/4" va dudng kinh t6i thiéu 1a 19 mm.

Céan c6 6ng mém duoc gia ¢6 & phia hit (Pau néi

6ng 6 dau vao (14)) dé bom hoat dong chinh xac.

Dé bam hoat déng t6i uu, 6ng nay phai cang ngan

cang tét.

Luwu y: Ludn d&t miéng dém phang gitra dau ni

8ng mém cua bom va 6ng mém. Cac ren trén may

bom khong cé kha nang tu bit kin; néu khong co

miéng dém phéng, nudc cé thé ro ri ra ngoai & ap

suét cao.

Chi str dung vong bit cé dudng kinh phu hgp dé

tranh lam giam luu lugng.

Van chat tirng éng vao dau ndi 6ng clia dau vao

(14) va dau néi 6ng clia diu ra (1).

Néu khé vén 6ng, hay kiém tra xem éng cé ren két

néi chinh xac khéng va 6ng cé duoc van thang

khong. Ong mém khdng phii hop va vin nghiéng

¢6 thé lam hdng ren trén bom.

D& bom hoat dong hét cong suét, dudng kinh cta

8ng khdng duoc giam. Do dé, khdng st dung 6ng

mdng hon hodc khdp néi nhanh. Bam bédo 6ng

khéng bi gap hodc bi de bep.

Van Hanh
» Dam bao bom khong bi dong bang.
» Khéng dé bom chay khé. Bom cé thé bi hu hai.

Bosch Power Tools
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Bat Pau Van Hanh

Lap dat/treo bom (xem Hinh B-C)

Khi lap dat vai giao dién ngudi dung (3) hudng 1én
trén (nhu trong hinh B), bom dugc bao vé chéng
nudc ban tr moi phia (IP54).

Né&u cén, ban cling c6 thé treo bom bang méc treo
(13), nhung khi dé kha nang bao vé nay khéng con
dugc dam bao nira.

Néu co thé, hay dat bom sao cho chénh léch do
cao gitta bom, déu ra nudc va diém cao nhét clia
6ng thoat nudc cang nhd cang tét. Chénh léch
chiéu cao H cang I6n, luu lugng dong chay Q cang
thdp (xem dudng déc tinh trong hinh C).

Bat M6 va Tat

Dam bao rang miéng 6ng hat nam tu do trong
nudc: Néu éng bi ket & day hodc mép thuing chira
nudc, ngubn cép nudc sé bi chan.

Nh&n nat Bavtat (4), dé bat bom va khéi dong qua
trinh bom.

Hién thi trang thai

Nh&n lai nt Bat/tat (4), dé két thic quéa trinh bom
va tat bom.

Luu y: Sau khi bom nuéc néng, hdy dé bom ngudi
it nhat 10 phdt trude khi bat lai.

Giao dién ngudi dung

Giao dién nguoi ding dung (3) dé:

— dé hién thi trang thai ctia bom

— dé diéu khién chtic nang dong ho bam gio

— 36 bat/tat ché dé Eco

Khi bam tat, ban cé thé kich hoat giao dién ngudi
dung (3) béng cach nh&n nat bd hen gid (6) hodc
nat ché dé Eco (11). Do do, khong thé khéi ddng
qué trinh bom. Bay gid ban c6 thé thay d6i cai dat
trén giao dién ngudi dung.

30 giay sau lan nh&n nut cudi cung hoac sau khi tat
bom, giao dién ngudi dung (3) sé tat va cac cai dat
(vi du: ché& d6 Eco) sé dugc luu.

5 phdt sau 18n nhdn nat cudi cling ho4c sau khi tat
bom, cac cai dat da luu bi x6a. Khi ban théo pin,
moi cai dat sé bi xb6a ngay lap tuc.

Thanh trang thai (9)

Hién thi pin yéu (10) Y nghia

Mau xanh 1& - Bom dugc bat 1én, dung lugng pin > 20 %

Cam Cam Pin yéu (Dung lugng 1-20 %)

Cam - Pin hodc bom qua néng

Mau dé Mau dé Pin can (Dung lugng 0-1 %), bom dudc tat nhanh

Mau do - Pin hodc bom qua néng; banh canh quat bi chan; déng co
hoéc pin bi 16

Ngat ty déng (B hen gio) Ché do6 Eco

V@i chiic nang bd hen gid, c6 thé tu déng tat bom.
Nhé&n nat bd hen gid (6) lién tuc, cho dén khi thai
gian chay con lai (theo phat) mong muén sang lén
trén hién thi bd hen gid (7). Néu qua trinh bom
dudgc khdi dong, hién thi bd hen gid nhdp nhay (7)
va hién thi thai gian chay con lai.

Dé két thic s6m chiic nang bé hen gid (6), nhan
nat bd hen gid lién tuc cho dén khi khéng con
trudng nao trong hién thi bo hen gid (7) sang lén.

Loai bé truc trac

Ban c6 thé giam cong sudt va luu lugng cia bom
dé kéo dai tudi tho pin. Muén vay, hay nhan nat
ché do Eco (11) dé hién thi ché do Eco (8) sang
1én.

D6 két thlic ché do Eco, hay nhén lai nit Ché do
Eco (11) dé hién thi Ché& D6 Eco (8) t&t.

Nguyén nhan Khac phuc

Bom khéng thé ty déng bat hoac tét (thanh trang thai mau dé).

Pin da can hoac bi héng.

Sac hodac thay pin.

Bom hodc pin bi qua nhiét.

D& bom va pin ngudi trude khi bat lai bam.

Kiém tra xem bom c6 bi qua tai khong: Ong mém & dau ra (1)
phai lién mach va chiéu cao hdt va chiéu cao bom khéng dugc

qué cao.

Banh canh quat bi chan.

Néu cén, hay lam sach banh canh quat (20) va vé bom. Thay

banh canh quat bi héng.

Dong co héng.

Cho kiém tra bom tai trung tam dich vu khach hang Bosch.
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Nguyén nhan Khéc phuc

Qua it nuwdc dugc bom.

MGt trong cac 6ng mém bj tic hoac bi
héng.

Kiém tra dé dam bao ca hai 6ng mém con nguyén ven va khong
c6 vat can nao. Loai bo thc nghén hoac thay thé éng bi hong.

Chiéu cao hat hodc chiéu cao bom qua Hay dat bom sao cho chénh Iéch do cao gitta bom, déu ra nudc
cao. va diém cao nhét cia 6ng thoat nudc cang nhé cang tét.

Ang mém khéng phi hop (vi du: dudng St dung 8ng mém 8n dinh c6 dudng kinh it nhat 12 19 mm.

kinh qua nhd, vai 6ng qua khéng 6n
dinh).

DBau ndi 6ng mém khéng kin.

Chi st dung 6ng mém co ren G 3/4".

Dam bao miéng dém phang con nguyén ven va phi hop dugc
1&p vao gitra 6ng mém va dau ndi 6ng mém cdia bom va cac 6ng
mém dugc van chat ding cach.

Banh céanh quat bi mon.

D6i banh canh quat (20) va vong bit (21).

Nap ctia vé bom khéng kin.

Hay dam béo vong bit (21) c6 sén, khéng hong va dugc 14p

dung. Siét chat ca 4 vit cta nap (15).

Bao Dudng va Bao Quan

Bao Dudng Va Lam Sach

» Hay thao phich cam ra khéi 6 cam dién, trudc
khi ban bao dudng hoac lam sach, diéu chinh
thiét bi, thay phu kién, hoac bao quan bom.
Cac bién phap ngan ngura nhu vay lam giam
nguy cd bom khéi déng bét nga.

» D€ hoat dong t6t va an toan, luén giir bom
sach sé.

Thay banh canh quat (xem Hinh D)

Kiém tra banh canh quat trudc khi b4t dau céng

viéc (20) qua kinh ngém trong nép (15) ctia vo

bom. Néu thdy vét niit hoac bé mét bi ndng chay

trén banh canh quat thi banh canh quat da bi mon

va phai thay thé:

— NGi I6ng 4 vit trén n4p (15) cua vé bom bing tua
vit Torx ¢& T20.

— Thao n&p (15), nap gitta (18) va kinh ngam (19).

— Thao banh canh quat (20) va vong bit (21).

— Né&u cén, hay lam sach vé bom.

— L&p banh canh quat madi (20) va mét vong bit
mdi (21).
Chi st dung bd phan c6 sn Bosch cho pin nay.

— Dac biét chd y dam bao vong bit (21) dugc lap
dung vao ranh vong bit.

— Dat kinh quan sat (19), nap gitra (18) va nap (15)
Ién v6 bom.

— Van lai ndp (15) bang 4 vit. Siét chét tay cac vit.

Béo quan bom

Trudc khi bao quan bom trong thoi gian dai, ban

nén vé sinh banh canh quat ciing nhu vé bom.

D& thao va I4p banh canh quat, hay tién hanh nhu

mo ta khi thay banh canh quat.

Dich vu hé trg khach hang va tu vén s
dung

Viét Nam

Hotline: 1900 9988 50

Trong tat ca cac phan héi va don dat phu tung, xin
vui 1ong luén ludn nhap sé hang héa 10 chir s6
theo nhan cda hang héa.

Sv thai bé
Bom, pin, phu kién va bao bi can dugc tai st dung
theo quy dinh vé méi trudng.
Khéng vt bom va pin/ac quy clng
trong rac thai cua gia dinh!

Bosch Power Tools
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Legal Information and Licenses

1 - Open Source Components

1.1 - BSD-3-Clause

Copyright © 2015-2017, Infineon Technologies AG.

All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

- Redistributions of source code must retain the above copyright noti-
ce, this list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the do-
cumentation and/or other materials provided with the distribution.

- Neither the name of the copyright holders nor the names of its con-
tributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND

CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,

INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT

OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

POSSIBILITY OF SUCH DAMAGE.

1.2 - CMSIS_5 - Apache-2.0

Copyright 2009-2020 Arm Limited.

All rights reserved.

Licensed under the Apache License, Version 2.0 (the "License"); you
may not use this file except in compliance with the License.

You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express
orimplied. See the License for the specific language governing
permissions and limitations under the License.

1.3 - Libfixmath - MIT

Copyright © 2011-2021 Flatmush <Flatmush@gmail.com>, Petteri
Aimonen <Petteri.Aimonen@gmail.com>, & libfixmath AUTHORS
libfixmath is Copyright © 2011-2021 Flatmush
<Flatmush@gmail.com>, Petteri Aimonen
<Petteri.Aimonen@gmail.com>, & libfixmath AUTHORS

Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the
Software), to deal in the Software without restriction, including without
limitation the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED AS IS, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF

CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

1.4 - MFixedPoint - MIT

Copyright 2018 Geoffrey Hunter

Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

1.5 - NanoPb 0.3.9.9 - Zlib

Copyright © 2011 Petteri Aimonen <jpa at nanopb.mail.kapsi.fi>
This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must
not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source
distribution.

1.6 - GCE-Math - Apache-2.0

Copyright 2016-2023 Keith O'Hara

Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the
Software), to deal in the Software without restriction, including without
limitation the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED AS IS, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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1.7 - picolibc 1.8.8

(1) Copyright © 2001 Mike Barcroft <mike@FreeBSD.org>

All rights reserved.

(2) Copyright 2002 Jeff Johnston <jjohnstn@redhat.com>
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

(3) Copyright 2019, 2020, 2021, 2024 Keith Packard Stephen
Street

(4) Copyright 1997 Nick Clifton, Cygnus Solutions

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

3. Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES INCLUDING,
BUTNOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

(5) Copyright 2024, Synopsys, Inc.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.
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3. Neither the name of the Synopsys, Inc., nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

(6) Copyright © 1983, 1993 The Regents of the University of
California. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

3. Neither the name of the University nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

(7) Copyright 2009-2015 ARM Ltd

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

3. The name of the company may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY ARM LTD "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL ARM
LTD BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
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CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR

OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH

DAMAGE.

(8) Copyright 2009-2015 Linaro Limited

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

- Redistributions of source code must retain the above copyright noti-
ce, this list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the do-
cumentation and/or other materials provided with the distribution.

- Neither the name of Linaro Limited nor the names of its contributors
may be used to endorse or promote products derived from this soft-
ware without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND

CONTRIBUTORS AS IS AND ANY EXPRESS OR IMPLIED WARRANTIES,

INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,

BUTNOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT

OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

POSSIBILITY OF SUCH DAMAGE.

(9) Copyright 1994 Cygnus Support

Redistribution and use in source and binary forms are permitted

provided that the above copyright notice and this paragraph are

duplicated in all such forms and that any documentation, and/or other
materials related to such distribution and use acknowledge that the
software was developed at Cygnus Support, Inc. Cygnus Support, Inc.
may not be used to endorse or promote products derived from this
software without specific prior written permission.

THIS SOFTWARE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS

ORIMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE.

2. Common Licenses

2.1 Apache License 2.0 (Apache-2.0)

Apache-2.0

Apache License

Version 2.0, January 2004

http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND
DISTRIBUTION

1. Definitions.

“"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by the
copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all other
entities that control, are controlled by, or are under common control
with that entity. For the purposes of this definition, "control™ means (i)
the power, direct or indirect, to cause the direction or management of
such entity, whether by contract or otherwise, or (i) ownership of fifty
percent (50%) or more of the outstanding shares, or (jii) beneficial
ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising
permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but not limited
to compiled object code, generated documentation, and conversions to
other media types.

"Work" shall mean the work of authorship, whether in Source or Object
form, made available under the License, as indicated by a copyright
notice that is included in or attached to the work (an example is
provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including the
original version of the Work and any modifications or additions to that
Work or Derivative Works thereof, that is intentionally submitted to
Licensor for inclusion in the Work by the copyright owner or by an
individual or Legal Entity authorized to submit on behalf of the copyright
owner. For the purposes of this definition, "submitted" means any
form of electronic, verbal, or written communication sent to the
Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity on
behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of, publicly
display, publicly perform, sublicense, and distribute the Work and such
Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this
License, each Contributor hereby grants to You a perpetual, worldwide,
non-exclusive, no-charge, royalty-free, irrevocable (except as stated in
this section) patent license to make, have made, use, offer to sell, sell,
import, and otherwise transfer the Work, where such license applies
only to those patent claims licensable by such Contributor that are
necessarily infringed by their Contribution(s) alone or by combination
of their Contribution(s) with the Work to which such Contribution(s)
was submitted. If You institute patent litigation against any entity
(including a cross-claim or counterclaim in a lawsuit) alleging that the
Work or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses granted to
You under this License for that Work shall terminate as of the date such
litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You meet
the following conditions:

(a) You must give any other recipients of the Work or Derivative Works a
copy of this License; and

(b) You must cause any modified files to carry prominent notices stating
that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works that You
distribute, all copyright, patent, trademark, and attribution notices from
the Source form of the Work, excluding those notices that do not
pertain to any part of the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its distribution,
then any Derivative Works that You distribute must include a readable
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copy of the attribution notices contained within such NOTICE file,
excluding those notices that do not pertain to any part of the Derivative
Works, in at least one of the following places: within a NOTICE text file
distributed as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or, within a
display generated by the Derivative Works, if and wherever such third-
party notices normally appear. The contents of the NOTICE file are for
informational purposes only and do not modify the License. You may
add Your own attribution notices within Derivative Works that You
distribute, alongside or as an addendum to the NOTICE text from the
Work, provided that such additional attribution notices cannot be
construed as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions for
use, reproduction, or distribution of Your modifications, or for any such
Derivative Works as a whole, provided Your use, reproduction, and
distribution of the Work otherwise complies with the conditions stated
in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work by
You to the Licensor shall be under the terms and conditions of this
License, without any additional terms or conditions. Notwithstanding
the above, nothing herein shall supersede or modify the terms of any
separate license agreement you may have executed with Licensor
regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each Contributor
provides its Contributions) on an "AS IS" BASIS, WITHOUT
WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE,
NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.
8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise, unless
required by applicable law (such as deliberate and grossly negligent
acts) or agreed to in writing, shall any Contributor be liable to You for
damages, including any direct, indirect, special, incidental, or
consequential damages of any character arising as a result of this
License or out of the use or inability to use the Work (including but not
limited to damages for loss of goodwill, work stoppage, computer
failure or malfunction, or any and all other commercial damages or
losses), even if such Contributor has been advised of the possibility of
such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer, and
charge a fee for, acceptance of support, warranty, indemnity, or other
liability obligations and/or rights consistent with this License. However,
in accepting such obligations, You may act only on Your own behalf and
on Your sole responsibility, not on behalf of any other Contributor, and
only if You agree to indemnify, defend, and hold each Contributor
harmless for any liability incurred by, or claims asserted against, such
Contributor by reason of your accepting any such warranty or additional
liability.

END OF TERMS AND CONDITIONS

3 - WARRANTY DISCLAIMER

This product contains Open Source Software components which
underlie Open Source Software Licenses. Please note that Open Source
Licenses contain disclaimer clauses. The text of the Open Source
Licenses that apply are included in this manual under "Legal Information
and Licenses".
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