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Cau h[]1:

Th(Jy cho em xin phép h[Ji la khi ma ching ta thi[jt lap
chay code, n[Ju ma ta dJu cac cdi thi[Jt bi ngoai vi vao
cdc cai d[Ju ra nay thi mic logic d[Ju ra c[]a né sé nhu
th[] nao? NJu ma minh dwa cai mic logic High vao chan 12
thl né sé gay [Inh hu[jng d[n cai hoat dong c[]a con vi
diJu khi[Jn nay, con n[Ju ma ta c& d[] c[] dinh m&c logic 0
thi né khong [Inh hu[jng gi ding khong th[]y?

Tr[] loi:

1. Khai niém chan Strapping: day la nhitng chan dac biét
déng vai tro nhu cac cong t[jc c[Ju hinh ph[jn citng, gitp
chip ESP32 tw xdac dinh ch[] d6 van hanh ngay tai thoi
di[ijm cwc ng[jn khi vira duoc c[Jp ngu[ln hoac nh[jn nuat
Reset.

2. Vai tro c[Ja chan GPIO 12: chan nay chiu trdch nhiém
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diJu khi[Jn bo di[Ju ti[Jt dién &p c[Jp cho chip nhé Flash
noi bo, noi lwu trir toan bo ma ngu[jn chwong trinh ma
ban da nap vao board mach.

3. V[] quy dinh mirc logic: theo thi[jt k[J c[Ja nha s[]n
xu[Jt, n[Ju ldc kh[Ji dong chan 12 [] mitc logic 0 thi chip
sé c[Jp dién ap 3.3V cho Flash, con n[Ju chan nay [] mic
logic 1 thi chip sé& chuy[jn sang c[Jp dién ap 1.8V cho
Flash.

4. Nguyén nhan gay 11 treo chip: h[Ju h[Jt cac bo kit
ESP32 DevKit V1 hién nay d[Ju dung chip nhé Flash 3.3V,
do d6 n[Ju ban dwa mic High vao chan 12 1lidc boot, chip
sé c[Jp thi[Ju dién ap khi[Jn b6 nhé khong th[] hoat dong
va gay ra 1[]i treo hé th[ing.

5. Sw an toan khi d[] mkc logic 0: nhan dinh c[Ja ban 1la
hoan toan chinh xdc vi khi giit chan 12 [] mic th[p lic
kh[Ji dong, chip sé& ludon nhan dung dién ap tiéu chu[n va
van hanh [Jn dinh ma khong gap 1[Ji doc b6 nhé Flash.

6. Thoi diQm [Jnh huw[ng c[Ja mkc logic: ban c[Jn lwu y
rang trang thai rang budc nay ch[] c¢6 y nghia trong vai
mili giay d[Ju tién khi Boot, sau khi chip da n[] may
thanh cong va chay vao ham setup, ban cé th[] dung chan
12 nhe mot c[jng ra binh thuwong d[J di[Ju khi[Jn ngoai vi.

7. Gi[Ji phap thi[Jt k[J mach: dJ dOm bJo an toan, ban nén
tranh dJu cdc c[m bi[Jn tw dong xu[Jt mitc High vao chan
12 khi vira cé dién, thay vao do hay s[] dung nit nhn
thuwong h[] hoac g[jn thém dién tr[J kéo xu[jng GND d[J c[]
dinh mitc 0 lic vwra bat ngu[]n.

KOt luan: viéc n[Jm ro dac tinh c[Ja cac chan Strapping
nhu GPIO 12 1la chia khoéa dJ thiJt kJ mach ESP32 []n
dinh, gidp tranh dwoc cac 1[Ji ph{n citng khé hi[Ju ngay
tr giai doan kh[Ji dong va dm b[Jo hé th[ng ludon van
hanh ding y d[J c[Ja ngwoi lap trinh.



Cau h[]i:
Ngoai gpio 12, con cac chan strapping khac khong?
Tr[] loi:

Ngoai chan GPIO 12 ma ching ta vira th[Jo luan, chip
ESP32 con cé mot vai chan Strapping khac ciing cuc ky
quan trong. Cac chan nay quy[t dinh viéc chip sé vao
ch[] do nap code (Download Mode) hay ch[] d6 chay chuong
trinh (Boot Mode), ciing nhw cac thi[Jt 1ap v t[n s[] va
dién ap kh[i dong.

1. GPIO 0: day la chan quan trong nh[t dJ quy[t dinh
ch[] do kh[Ji dong, n[Ju tai thoi di[Jm reset chan nay []
mic Low (0) thi ESP32 sé vao ch[] do nap code, con n[ju []
mic High (1) thi chip sé chay chwong trinh binh thuwong
tr bo nhé Flash.

2. GPIO 2: chan nay thuwong ph{ji [J] mtc Low (@) hoac d[]
tr(ng trong lic kh[Ji dong d[]J chip cé th[] vao ch[] d6 nap
code thanh cong, n[Ju chan nay bi kéo 1én mic High qua
cao c6 th[] khi[Jn qua trinh nap chwong trinh bi 1[i.

3. GPIO 5: day la chan di[Ju khi[Jn tin hiéu c[Ju hinh cho
cac chan xu[Jt tin hiéu c[Ja chip (SDIO Slave), thong
thweong ban nén d[] chan nay [] mitc High (1) ldc kh[Ji dong
d] dOm bJo cac thi[Jt 1ap mac dinh c[Ja hé th[ng duwoc
thuc thi ding.

4. GPIO 15: chan nay di[Ju khi[Jn viéc bat hoac t[jt cac
thong bdo go 1[Ji (debug log) tir chip ra c[jng Serial khi
vira méi kh[Ji dong, n[Ju chan nay [] mkc High (1) thi chip
sé xu[Jt cac dong log kh[Ji dong giup ban d[J dang theo
doi trang thai c[Ja hé th[ing.

5. Sw khac biét giira cac dong chip: ban c[jn lwu y rang



tuy vao phién b[jn ESP32 (nhu b[jn S2, S3 hay C3) ma s[]
lwong va chitc nang c[]a cac chan Strapping co6 th[] thay
dJi nhe, nhwng dJi véi bo kit DevKit V1 c[Ja ban thi 5
chan (0, 2, 5, 12, 15) 1la nhitng chan c[Jt 161 nh[]t.

6. RJi ro khi d[Ju ngoai vi vao cdc chan nay: gi[jng nhw
chan 12, n[Ju ban dJu cac module nhw Relay hoac c[im bi[]n
ma ching tw dong kéo cac chan nay v[] mitc logic nguoc
véi mac dinh ldc vira bat ngu[jn, ESP32 sé& khong th[] kh[]i
dong hoac l1ién tuc roi vao ch[] do nap code.

7. Cach s[] dung an toan: 1loi khuyén t[Jt nh[Jt 1a ban nén
wu tién s[] dung cdc chan GPIO khac khdéng nam trong danh
sach Strapping cho cac thi[jt bi ngoai vi quan trong,
hoac n[Ju b[Jt budoc ph[ji dung thi c[jn thi[jt k[J thém tr[]
kéo (pull-up/pull-down) d[] dm b[Jo mkc logic ding tai
thol di[jm Boot.

KO0t luan: viéc qu[n ly t[Jt trang thai logic c[Ja cac
chan GPIO 0, 2, 5, 12 va 15 khi kh[Ji dong la y[Ju t[]
quy[Jt dinh gidp bo mach ESP32 van hanh tron tru, gidp
ban tranh dwoc nhitng 1Ji “chip khong chay” hoac “khong
nap dwoc code” r[jt ph[] bi[jn trong qua trinh phat tri[jn
du an.

Ban c6 mu[jn minh l1iét ké danh sach cac chan GPIO “vung
xanh” hoan toan khong c6 chitrc nang Strapping d[] ban
tho[Ji mai d[Ju n[J1 ma khong c[Jn tinh toan logic khong?

Cau h[]i:

Gi[Ji thich Strapping la gi va 1iét ké danh sach cac
chan GPIO “vung xanh” hoan toan khong cé chirc nang
Strapping d[J ban tho[Ji mai dJu n[Ji ma khong c[Jn tinh
toan logic khong?



Tr[] loi:

1. Pinh nghia Strapping: strapping dwoc hi[Ju la cac
chan “rang buoc” c[Ju hinh, ching dong vai tro nhu cac
cong t[jc vat ly gidp chip ESP32 tuw ki[Jm tra trang thai
logic (0 hoac 1) ngay tai thoi di[Jm vai mili giay khi
vira nh[Jn Reset hoac c[Jp ngu[ln d[] quy[Jt dinh ch[] do kh[]i
dong.

2. Co ch[] hoat dong: khi chip vwra c6 dién, bo di[ju
khi[ln n61 b0 sé quét qua cac chan nay, n[Ju mirc logic
khong ding nhue mac dinh (do thi[Jt bi ngoai vi kéo 1én
hoac kéo xu[ljng), chip sé& di vao sai ch[] do nhw lién tuc
cho nap code hoac c[Jp sai dién ap cho bo nhé Flash.

3. Cac chan c[Jn tranh: nhw da thJQo luan, cdc chan GPIO
©, 2, 5, 12, va 15 la nhom Strapping chinh ma ban c[]n
cuc ky c[in trong khi dJu n[Ji cac thi[jt bi cé kh[] nang
lam thay d[ji mic logic luc kh[ji dong.

4. Danh sach chan vung xanh an toan: day la cac chan
GPIO hoan toan khong dinh dang d[jn qua trinh c[Ju hinh
kh(Ji dong, bao gJm GPIO 4, 13, 14, 16, 17, 18, 19, 21,
22, 23, 25, 26, 27, 32 va 33.

5. Nhom chan ch[] nhan dJu vao: ban c[Jn lwu y thém nhém
chan GPIO 34, 35, 36 (VP) va 39 (VN) ciing la cac chan
an toan nhung ching ch[] cé th[] lam d[ju vao (Input-only)
va khong c6 dién tr[] kéo 1én noi bo, r{Jt thich hop d[
doc c[Jm bi[n.

6. Loi ich c[Ja vung xanh: khi s[] dung cdc chan nay, ban
c6 th[] tho[Ji mai k[t n[Ji voi Relay, LED, c[im bi[Jn hay
b0t ky linh kién nao ma khong bao gio ph[Ji lo 1[ng v[]
viéc chip bi treo hoac khong nap duwoc code do xung dot
mic logic.

7. Thir tw wu tién thi[Jt k[J: loi khuyén t[Jt nh{Jt la ban



nén dung h[jt cdc chan “vung xanh” nay trudéc cho cac
module di[Ju khi[Jn quan trong, ch[] khi nao thi[Ju chan
méi b[Jt dJu tinh toan d[n viéc tan dung cac chan
Strapping mot cach c[jn than.

KOt luan: viéc wu tién s[] dung cdc chan khong cé chirc
nang Strapping va n[Jm r6 danh sach “vung xanh” sé giup
so d[] mach c[Ja ban tr[] nén chuyén nghiép, [Jn dinh va
loai b[] hoan toan cac r[ji ro ph[jn citng ngay tir buwéc
phac th[jo.

Cau h[]i:

Khi arduino xu[]Jt file da la chu[jn 01 thi chip uart ch[]
la nguwoli dwa thw, thl tai sao goi né la chip usb to
uart?

Tr[] loi:

Ban dat mo6t cau h[Ji r[Jt hay va mang tinh ky thuat
chuyén sau! Tuy nhién, cé mot sw nhm 1[Jn nh[J v[] “ngon
ngit” ma cdc soi day d[n s[] dung. B[] lam ro tai sao né
duwoc goi la chip USB-to-UART du né ch] la “nguwoi dua
thu”, minh sé gi[Ji thich qua 7 y chinh:

1. Sw khac biét vat ly: soi cap USB cé6 4 day (Ngu[ln,
GND, D+, D-) va truy[jn tin hiéu theo chu[jn vi sai t[]c
d6 cao, trong khi chan chip ESP32 ch[] hi[Ju chu[jn UART
gm 2 day (TX, RX) véi mkc dién ap OV va 3.3V.

2. Nhiém vu chuy[jn d[Ji giao thitc: chip USB-to-UART
khong ch[] dwa thu ma con la mot “phién dich vién” dién
t[], né boc tach cac goi dir liéu phic tap twr chu[jn USB
va chuy[jn ching thanh cac xung nhip don gi[jn c[Ja chu[]n
UART d[] ESP32 c6 th[] ti[Jp nhan.

3. Pinh dang file hex: ding la Arduino IDE bién dich ra



file Hex (hoac Binary), nhwng “Hex” ch[] 1la noi dung c[Ja
bitc thw, con “USB” hay “UART” la phuong tién van chuy[]n
(gi[lng nhw viéc ban g[Ji thw bang mdy bay hay bang xe
may vay).

4. Ly do khong goi la USB-to-ESP32: s[] di goi la USB-
to-UART vi con chip nay cé th[] dung cho b[jt c& vi di[ju
khi[Jn nao c6 c[ijng UART (nhw Arduino Nano, STM32,
ESP8266) chir khong ch[] riéng ESP32.

5. Ti[Jn trinh nap code: khi ban nh[n “Upload”, may tinh
sé g[ji file Hex dé thong qua Driver USB, chip chuy[]n
d]i sé “hirng” dit Liéu nay r[ji d[Jy vao chan RX c[Ja ESP32
theo ding tJc do baudrate ma ban da chon (vi du
115200).

6. Vai tro nap tw dong: con chip nay con lam thém mot
viéc “nguwoi dwa thu” thong minh la di[Ju khi[jn cdc chan
Reset (EN) va Boot (GPIO 0) c[]Ja ESP32 d[] b[Jt chip dirng
chwong trinh cii va chujn bi ghi chwong trinh méi vao
Flash.

7. Tinh thong dung: nJu khong cé con chip nay, ban sé
ph(Ji dung mot bo nap roi bén ngoai (nhw mach nap FTDI
hoac CP2102 roi) d[J n[Ji day vao cac chan TX/RX c[]a
board méi cé th[] nap code duoc.

KOt luan: tom lai, tén goi USB-to-UART ph[n anh ding
chirc nang “dJi c[Qu” tin hiéu twr chu[Jn USB sang chu[]n
UART, gidp mdy tinh va vi di[Ju khi[jn cé th[] “néd1i
chuyén” dwoc véi nhau du ching s dung hai loai dién ap
va giao thitc hoan toan khac biét.

Cau h[]i:
Vay goi Chip USB-to-UART bridge la d[Jy d[] nh[t?



Tr[] loi:

Chinh xac, goi la Chip USB-to-UART Bridge la cach goi
dy d[], chuyén nghiép va mo t[] ding nh[Jt b[Jn ch[Jt ky
thuat c[Ja linh kién nay trén board ESP32.

1. Y nghia c[Ja tir Bridge: tir “Bridge” (CJu n[Ji) kh[Ing
dinh day la mot thuc th[ trung gian, kOt nJi hai giao
thitc truy[jn thong khac nhau la USB (phia may tinh) va
UART (phia vi diJu khi[Jn) ma khong can thiép vao noi
dung dir 1iéu.

2. Chirc nang chuy[n dji vat ly: no thwc hién nhiém vu
quan trong la chuy[n dJi miéc dién dap va cach thirc dong
goéi dir 1iéu tr chu[Jn vi sai c[Ja USB sang chu[jn n[Ji ti[p
don gi[jn TX/RX c[Ja UART ma chip ESP32 cé th[] ti[Jp nhan.

3. Hién dién trong hé th[ng: trong so d[J kh[Ji c[Ja mot
bé6 Kit ESP32 DevKit V1, chip Bridge nay nam tach biét
hoan toan véi chip x[] ly trung tam, dong vai tro nhw
mot “c[Ja ngd” duy nh[Jt dJ nap code va giao ti[Jp Serial.

4. Vai tro “ngwoi dwa thu” chuyén trach: ding nhu ban
nhan dinh, no ch[] chuy[n tJi “bitc thu” (file Hex/Bin)
tr mdy tinh dn vi diJu khi[Jn, nhwng né ph[Ji hoat dong
cwc ky chinh xac v[] mat thoi gian (baudrate) d[J dir l1iéu
khong bi th{t 1lac.

5. Viéc dang ky thi[Jt bi véi hé di[Ju hanh: khi ban cai
Driver, mdy tinh sé& nhan dién thi[Jt bi nay duwéi tén dJy
dJ la “USB-to-UART Bridge”, twr d6 tao ra mot c[ing COM
[Jo (Virtual COM Port) d[] cac ph[n mm nhu Arduino IDE
c6 th[] nhin th{Jy va truy[n dir liéu.

6. Tich hop mach di[Ju khi[Jn nap: mot b0 USB-to-UART
Bridge d[]Jy d[] trén ESP32 con bao g[jm cdc chan di[ju
khi[Jn phu (nhw DTR va RTS) d[J ph{Ji hop véi mach nap tuw
dong, giup kh[Ji dong lai chip va dwa chip vao ch[] do



Bootloader ma khong c[In thao tac tay.

7. Tinh ng dung rong rai: viéc hi[Ju ro tén goi nay
gidp ban phan biét dwoc véi cac loai Bridge khac nhuw
USB-to-SPI hay USB-to-I2C, tir do giup viéc tra citu tai
liéu ky thuat (Datasheet) va s[la 1[Ji k[Jt n[Ji tr[] nén d[]
dang hon.

Kt luan: s[] dung cum tu Chip USB-to-UART Bridge trong
tai liéu sé gidp nguwoi doc hi[Ju rang day la mot gif[i
phap k[t n[i ph[n citng hoan ch[jnh, bao g[jm c[] viéc
chuy[in d[Ji giao thitc 1[Jn viéc tao c[Ju n[Ji lién lac b[]n
vitng cho hé th[ng vi di[Ju khi[n.



