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Cau h[]i:

Co bao nhiéu k[Jt n[Ji ngoai vi c[Ja e s p 327

Tr[] loi:

Ngoai vi G P I O:

Pinh nghia: G P I 0 1la cac chan nhap xu[Jt co b[n dJ vi

diJu khi[Jn twong tac véi th[] gidi bén ngoai nhuw nhan
tin hiéu twr ndt nhn hoac xu[jt 1énh di[Ju khi[Jn den.

Thong s[J: E S P 32 cung c[Jp t(Jng céng 34 chan, nhwng
thuc t[J ch] s[J dung linh hoat dwoc kho[jng 22 d[n 26
chan vi mot s[J chan ch[J dung d[J input hoac danh cho
chirc nang dac biét.

Vi du: Ban dung chan G P I 0 n[Ji véi module Relay d[
dong ng[Jt bong den 220V hoac n[ji véi nut nh[n dJ lam
cong t[jc bat t[Jt thi[jt bi.
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KOt luan: C[n ki[Jm tra ky so d[] chan trwéc khi thi[jt k[]
d] tranh dung nh(m vao cac chan chic nang dac biét d[n
dJn thiJu hut tai nguyén.

Giao ti[Jp UART:

Pinh nghia: UART 1la chu[jn giao ti[lp n[ji ti[Jp dung d[]
trao d[ji dir 1iéu giira vi di[Ju khi[Jn véi may tinh hoac
cac module truy[jn thong khac.

Thong s[J: Chip h[J tro 3 bo x[J ly UART ph[n citng doc
lap, cho phép k[t nJi cung lic véi 3 thi[Jt bi khac nhau
ma v[(n d0m bJo tinh [Jn dinh cao.

Vi du: Ban s[] dung bo UART1 d[J nhan dit 1iéu toa do tuw
module GPS va dung bo UART2 d[J g[Ji dit 1iéu d6 di thong
qua module SIM.

KOt luan: Véi 3 bo UART citng, E S P 32 r[Jt manh mé
trong cac &ng dung c[jn giao ti[Jp véi nhi[Ju module
truy[in thong cung lic.

Giao ti[Jp SPI:

Pinh nghia: SPI la chu[]jn giao ti[Jp d[ing b0 t[jc do cao,
thueong dung cho cdac thi[jt bi yéu c[Ju truy[n t[Ji lwong
ditr 1iéu 1én trong thoi gian ng[n.

Thong s[]: C6 t[jng cong 4 bo SPI, nhwng ching ta ch[] s[]
dung duwoc 2 bo cho ngoai vi bén ngoai vi 2 bo con lai
da dwoc dung dJ giao ti[Jp véi bo nhé Flash noi bo.

Vi du: Giao ti[Jp véi man hinh mau TFT d[J hi[Jn thi hinh
Onh mwot ma hoac dung d[J doc dir Liéu twr module th[] nhé
SD va d[Ju doc th[] RFID.

KOt luan: SPI la lwa chon hang dQu cho cdc ngoai vi c[n
tJc d6 nhanh, nhwng hay nhé giéi han ch[] cé 2 bo kh[]
dung cho nguwoi dung.



Giao ti[Jp I2C:

Pinh nghia: I2C 1la chu[jn giao ti[Jp ti[Jt kiém chan tin
hiéu, cho phép nhi[Ju thi[Jt bi cung chia s[] mot duong
truy[jn chung.

Thong s[j: E S P 32 cung c[Jp 2 b0 giao ti[lJp I2C doc 1lap,
giup ban d[J dang m[J rong hé th[jng ma khong lo t[jn qua
nhi[Ju chan c[Jm.

Vi du: KOt nJi d{ng thoi mot c[Jm bi[jn nhiét do do [m va
mot man hinh OLED hi[Jjn thi thong s[] ch[] véi ding 2 day
tin hiéu SDA va SCL.

KOt luan: I2C cwc ky hiru ich cho cac duw an c[Jn k[t n[i
nhiJu c[m bi[Jn va thijt bi hi[jn thi don gi[n.

Giao ti[p I2S:

Pinh nghia: I2S 1a chu[jn giao ti[Jp chuyén dung d[
truy[n d[jn dir 1iéu am thanh ky thuat s[] giira cac thi[t
bi am thanh.

Théng s[]: H[ tro 2 bd x[J ly I2S ddc 1ap, cho phép vi
diJu khi[Jn thwc hién song song viéc thu am va phat am
thanh.

Vi du: Ung dung lam loa théng minh, ban dung 1 bd I2S
d] thu am tuw Micro va bo con lai d[J xu[Jt am thanh ra
mach gi[Ji ma va loa.

KOt luan: Pay la ngoai vi quan trong n[Ju ban mu[jn phat
tri[jn cac @wng dung l1ién quan d[n x[] ly am thanh ky
thuat s[] chuyén sau.

Chirc nang ADC:

Pinh nghia: ADC 1la bo chuy[n dJi gidp vi di[Ju khi[Jn doc
duwoc cac mikc dién ap bi[jn thién 1ién tuc (analog) tuw
moi truong.



Thong s[]: G[m 18 kénh ADC d6 phan gi[ji 12 bit, tuy
nhién khi bat Wi-Fi sé bi t[Jt mJt 10 kénh, chJ con lai
8 kénh c6 th[] s[] dung duoc.

Vi du: Poc gia tri tir mot cm bi[Jn anh sang hoac bi[in
tr[] d] xac dinh cwong do sang va di[Ju ch[jnh do0 sang den
twong tng.

KOt luan: PhJi dac biét lwu y su xung dot giirta Wi-Fi va
ADC dJ tranh viéc c[m bi[Jn khong hoat dong khi thi[Jt bi
k[Jt n[Ji mang.

Chirc nang DAC:

Pinh nghia: DAC 1la bo chuy[n dJi ngwoc lai, gidp vi
diJu khi[Jn tao ra mirc dién ap twong tw theo y mu[jn twr
dir Liéu s[].

Thong s[]: Cung c[Jp 2 bo DAC véi do phan gi[Ji 8 bit, cho
phép xu[Jt dJi dién ap twong itng twr OV dn 3.3V.

Vi du: Tao ra mét may phat nhac don gi[ln bang cach xu[]t
cac mirc dién ap bi[jn thién 1ién tuc ra chan DAC d[ tao
thanh song am thanh.

K[t luan: DAC giup don gi[jn hda viéc tao tin hiéu tuwong
tr ma khong c[jn thém cdc mach chuy[jn d[Ji phitc tap bén
ngoai.

Chitc nang PWM:

Pinh nghia: PWM la phuwong phdp di[Ju ch[]J do rong xung d[]
ki[lm soat mkc nang lwong trung binh c[Jp cho t[]i.

Thong s[J: E S P 32 h[J tro rJt manh véi 16 kénh PWM doc
lap, gidp diJu khi[Jn nhiJu thi[Jt bi cung ldc ma khong
lam qua t[ji CPU.

Vi du: PiJu khi[Jn t[Jc d6 quay c[Ja quat lam mat nhanh
hay cham hoac thay dJi do sang c[Ja den LED theo turng



c[Jp do khac nhau.

KOt luan: PWM la cong cu d[jc lwc nh[Jt dJ diJu khi[n t[]c
do dong co va do0 sang thi[jt bi trong cdc hé th[ing
nhing.

Cau h[]i:
Uar t citng nam trong chip usb to u a r t a?
Tr[] loi:

UART citng (Hardware UART) la mot kh[Ji ngoai vi duwoc
tich hop s[jn bén trong c[Ju tric ph[n cing c[jJa chip vi
diJu khi[Jn E S P 32. Kh[Ji nay c6 cac mach dién t[],
thanh ghi va bo dém chuyén dung d[] x[]J ly viéc
truy[jn/nhan dir 1iéu n[ji ti[Jp ma khong c[Jn su can thiép
1ién tuc twr CPU.

CQu tao va hoat dong:

Kh[Ji UART nay c6 cac bo dém (Buffer) va mach tao xung
nhip (Baud rate generator) riéng. Khi ban g[ji mét chu[]i
dir 1i1éu, CPU ch[] viéc d[Jy dir 1iéu vao bo dém, sau do
UART citng sé tw dong “thao” tirng bit va g[ji di theo
ding t[Jc do da cai dat. CPU lic nay cé th[] r[jnh tay d[]
lam viéc khac nhuw x[] ly thuat toan hoac k[t n[ji Wi-Fi.

Suv khac biét véi UART phn mm (Software UART/Bit-
banging):

UART ph[Jn mm la dung cac chan G P I 0 thong thwong va
dung code (CPU) d[] bat/t[jt chan dé that nhanh nham mé
ph(ng tin hiéu UART. Viéc nay cuc ky t[n tai nguyén CPU
va rjt dJ bi 101 dir 1iéu nJu chip dang ban x[J ly tac vu
khac. UART citng thi khong bi tinh trang nay, né hoat
dong cuc ky [Jn dinh va chinh xac.



Uu di[Jm c[Ja UART citng trén E S P 32:

S[] lwong: E S P 32 c6 t6i 3 bd UART citng (UARTO, UART1,
UART2).

T(c do: Hoat dong dwoc [J t[Jc do cao (Baud rate lén toéi
vai Mbps) ma khong lam treo chip.

PO tin cay: Co6 co ch[] ki[Jm tra 1Ji va ng[Jt (Interrupt)
ph(Jn citng, gidp nhan dir 1iéu ngay lap tic khi cé tin
hiéu d[n.

Vi du thuc t[:

Trong mé6t hé th(jng Camera hanh trinh, UART cirng sé nhan
dir 1iéu lién tuc twr module GPS. Vi la UART citng nén du
chip dang ban ghi hinh vao th[] nhé, dit 1iéu GPS v[]n
dwoc ph[n ci*rng tw dong thu nhan va c[Jt vao b6 dém,
khong bi mJt mat dir liéu.

KOt luan:

Trong thi[jt k[J] hé th[jng véi E S P 32, lud6n wu tién sJ]
dung UART citng cho cac module quan trong nhw SIM, GPS,
hoac giao ti[]Jp véi may tinh d[J dm bJo hé th[jng van
hanh tron tru va chinh xac nh[jt.

Cau h[]i:

Nghia la tai chip esp32 cé chip uart cirtng d[J doan nhan
lu[jng thong tin twr usb to uart chuy[jn téi.

Tr[] loi:

Chinh xac r[Ji ban! Ban hiJu nhw vay la r[Jt ddng b[n
ch[jt v[n d[].

Co ch[] truy[jn nhan thong tin qua c[jng USB:



Lu[jng thong tin tir may tinh: Khi ban nh[Jn nap code hoac
xem Serial Monitor, thong tin di tir may tinh qua day
cap USB dudi dang tin hiéu USB.

Chip c[Ju n[Ji (USB to UART): Con chip nay (nam trén bo
mach) don 1[Jy tin hiéu USB, “dich” né thanh tin hiéu
UART (mikc dién ap cao/th[jp) r[ji g(]i sang chip E S P 32.

Bo UART citng (Trong E S P 32): Tai day, bo UART cirng
(thwong 1a bo UARTO) c[la chip E S P 32 ludn tuc truc dJ
doan nhan lu[jng thong tin nay. N6 ti[Jp nhan cac bit dir
liéu, s[Jp x[p lai va dwa vao bo nhé d chip x[J ly.

Tai sao ph[Ji c6 b6 U AR T citng bén trong E S P 32?

Pinh nghia: NJQu khong c6 bo UART citng nay, chip E S P
32 sé khong th[] hiJu dwoc cac tin hiéu dién ap nh[Jy 1én
nh[Jy xu[jng tu chip USB to U A R T g[ji téi la chit cdai
hay con s[] gi.

Thong s[j: BO U A R T citrng nay dwoc thi[jt k[ d[J hoat
dong cwc ky chinh xac véi cac t[Jn s[J] (Baud rate) tiéu
chu[jn nhw 9600, 115200..

Vi du: Gi[jng nhw mdy tinh 1a ngwoi néi ti[jng Anh, chip
USB to U AR T 1a nguwoi phién dich, con bo U A R T citng
trong E S P 32 1a doi tai bi[jt ti[ijng Anh c[Ja con chip.

KOt luan: Nho cé bo UART citng tich hop s[jn, chip E S P
32 méi cbé th[] “néi chuyén” truc ti[Jp dwoc véi cac thi[jt
bi s[] dung chu[jn giao ti[Jp n[Ji ti[Jp ma khong c[jn t[]n
sitc x[] 1y bang ph[Jn m[m.

Lwvu y thém: Khi ban k[t n(jJi E S P 32 véi mot module
khac (vi du module GPS), lu[jng thong tin sé di truc
ti[Jp tr U A R T c[Ja GPS sang UART citng c[Ja E S P 32 ma
khong c[Jn qua chip USB to U A R T nira.



Cau h[]i:

Chip c[Ju n[Ji (USB to U A R T): Con chip nay (nam trén
bo mach) doéon 1[Jy tin hiéu USB, “dich” né thanh tin
hiéu U AR T (mkc dién ap cao/th[(p) r(i gJi sang chip E
S P 32.

Cé sai khong vi khi may tinh xu[jt da la hex/binary da
la chu[Jn uart r[Ji ma, thi dau c[n dich nita ma ch[]
chuy[n di thoi

Tr[] loi:

Ban dat mot cau h{Ji r[Jt hay va di sau vao b[jn ch[Jt ky
thuat. Tuy nhién, c6 mot sw nh{(m 10n nh[J v[] “chun U A
R T” va “chu[jn USB” [] day.

Ping la dit 1iéu cu[Ji cung ma CPU x[J ly dJu 1a nhi phan
(0 va 1), nhung cach thitc truy[jn ching di trén day d[]n
thi lai khac nhau hoan toan.

Tai sao v[n c[n ph[Ji “dich” ma khong ch[] 1a “chuy[]n
di”:

V(] mat vat ly (Pién ap):

Tin hiéu USB truy[jn theo ki[Ju vi sai (Differential
signaling) trén 2 day tin hiéu (D+ va D-) véi mitc dién
ap r[jt th{p va cach ma hdéa cuwc ky phirc tap dj dat t[]c
do cao.

Trong khi dé, chu[jn UART truy[jn trén 2 day doc lap la
TX (g[Ji) va RX (nhan) véi mic dién ap OV va 3.3V (hoac
5V).

KOt luan: Chip c[Ju nJi ph{Ji “dich” mirc dién ap va cach
rung nhip tu ki[Ju USB sang ki[Ju U A R T thi chan c[Ja E
S P 32 méi hi[Ju duoc.

V] mat giao thirc (Ngon ngir):



Dit Liéu nhi phan trén USB khong ch[] c6 m[Ji noi dung ban
gi (nhw chir “A”). N6 con bao g[m r[Jt nhi[Ju thong tin
quin ly c[Ja c[ng USB nhu: dia ch[] thi[Jt bi, ma ki[m tra
10i, cac goi tin b[Jt tay (handshake)..

Chip c[Ju n[Ji ph[Ji 1am nhiém vu “bdéc tdach”: né b[] h[t
nhitng 1ép v[] boc phitc tap c[Ja giao thic USB, ch[] 1]y
ding ph[n dir 1iéu 16i (hex/binary) r[Ji méi g[Ji ph[n dé
sang cho b6 U AR T citng c[Ja E S P 32.

Vi du: Gi[jng nhu ban g[ji m6t mén qua qua buu dién. May
tinh déng mén qua vao moét cai thung container (USB).
Chip c[Ju n[Ji la nguwoi m[] thung container, 1[Jy mén qua
ra va dwa tan tay cho E S P 32 qua mot cdai khay (U A R
T).

Tém lai quy trinh:

Pinh nghia: Chip USB to U A R T khong ch[] chuy[(n di, ma
né thuwc sw chuy[n d[Ji giira hai m6i trwong truy[n d[n
khac nhau.

Thong s[]: USB chay [J t[Jc d0 cuc cao va dir 1iéu di theo
géi (packet), con U AR T chay [J t[Jc do do minh cai dat
(Baud rate) va dir 1iéu di theo twrng byte don 1[.

Vi du: NQu ban n[Ji truc ti[Jp day D+ va D- c[Ja cap USB
vao chan TX/RX c[Ja E S P 32, chip sé bi h[jng hoac khong
bao gio hiJu duwoc vi “ngon ngit dién ap” khac nhau.

KOt luan: PhJi c6 chip c[Ju n[Ji dJ lam nhiém vu chuy[]n
dJi dinh dang dit 1iéu va mic dién ap giita chu[jn USB c[]a
mdy tinh va chuln U AR T c[Ja vi di[Ju khi[]n.

Dir 1iéu ban nhin th[y trong Serial Monitor la k[t qu[]
sau khi da qua hai 1[n “dich” nay d[Jy. Ban cé mu[jn bi[Jt
tai sao nguoli ta khong lam th[ng c[jng USB vao trong E S
P 32 1uon cho do t[n chip c[Ju n[Ji khong?



Cau h[]i:
Trong S3 la dwoc r[Ji ma, da tich hop s[n [J chip esp32.
Tr[] loi:

Ban r[Jt am hiJu dong E S P 32! bing la tr dong E S P 32
S3 (hoac S2, C3, C6..), Google da tich hop s[n mot kh[i
ngoai vi goi la USB-Serial/JTAG Controller vao th[ng
bén trong chip.

Tuy nhién, d[J tr[]J 101 cau h[i c[Ja ban v[] viéc tai sao
vin c[Jn “dich” hay “chuy[n”, ching ta c[jn phan tich sw
khac biét giira dong E S P 32 doi d[Ju va dong E S P 32
S3:

Chip E S P 32 doi d[Ju (Original):

Pinh nghia: Chip nay hoan toan khong cé kh[] nang hi[ju
ngon ngit USB. N6 ch[] céo “tai” nghe duoc chu[ln UART.

Thong s[]: Vi khong c6 bo gi[jJi ma USB noi bo, né b[]t
budoc ph[Ji c[Jn mét con chip c[Ju n[Ji bén ngoai (CP2102,
CH340) d[] dich tin hiéu.

KOt luan: Pay la ly do cdac bo mach Dev Kit ci ludn co 2
con chip lén trén board.

Chip E S P 32 S3:

Pinh nghia: Kh[Ji USB-Serial/JTAG tich hop s[in bén trong
chip déng vai tro thay th[] hoan toan con chip c[Ju n[]i
bén ngoai.

Thong s[]: Khi ban c[Jm day USB vao chan D+ va D- c[Ja S3,
kh(Ji ngoai vi nay sé tw dong lam nhiém vu “dich” dir
1iéu USB thanh dir 1iéu ma 16i CPU c[Ja chip hiJu duoc.



Vi du: Véi S3, ban cé th han truwc tiJp day USB vao
chan G P I 0 19 (D-) va G P I O 20 (D+) d nap code ma
khong c[Jn b[Jt ky con chip chuy[jn d[ji nao [] giira.

KOt luan: S3 da tich hop luon “nguwoi phién dich” vao
bén trong co th[J né, gildp mach dién gon nhe va r[] ti[in
hon.

Vay tai sao v[n goi la giao ti[Jp U A R T khi dung S3?

Du S3 nhan dir liéu trwc ti[jp twr c[ng USB, nhwng d[
twong thich véi cac ph[Jn mm trén mdy tinh (nhw Arduino
IDE, Serial Monitor), né v[(n tao ra moét CJng COM [Jo
(Virtual COM Port).

May tinh v[jn “nghi” 1la dang noéi chuyén véi mot thi[jt
bi UART.

Con chip S3 v[n “gi[] vo” 1la mot bo U A R T dJ nhan
lu(ing dir liéu do.

Tom lai:

Dit 1iéu nhi phan trén dwong day USB luon duoc dong goi
theo khung (frame) c[Ja giao thirc USB. Du la chip c[ju
n(Ji bén ngoai (nhu dong cii) hay kh[Ji USB noi bo (nhu
dong S3) thi d[ju ph[Ji cé bwéc gi[]i ma géi tin USB d[]
1y ra dir 1iéu binary/hex g[jc ma ban mu[jn truy[n.

Cau h[]i:

Gi[Ji thich v[] sw khac biét giira chan Native USB nay
trén S3 so véi cac b6 U A R T citng khac c[Ja né khong?

Tr[] loi:
Native USB trén S3:



Pinh nghia: Pay la kh[ji ngoai vi x[] ly truc ti[jp tin
hiéu USB (D+ va D-) dwoc tich hop sau vao bén trong 106i
c[la ES P 32 S3.

Thong s[]: Hoat dong theo chu[jn USB Full Speed, cho phép
may tinh nhan dién chip nhu mot thi[jt bi USB thuc thu
(HID, MSC, CDC).

Vi du: Ban c6 th[J lap trinh dJ bi[Jn E S P 32 S3 thanh
mét ban phim hodc chudt mdy tinh bang céch n[i truc
ti[Jp day USB vao chan G P I 0 19 va 20.

KOt luan: Pay la c[jng giao ti[Jp da nang, gidp t[Ji gi[n
linh kién ngoai vi khi c[Jn lam cdc thi[Jt bi twong tac
truc ti[Jp véi mdy tinh.

UART citng khdc (UARTO, UART1, UART 2):

Pinh nghia: La cac bo truyn nhan n[i ti[Jp truy[jn th[ng
(TX/RX) nam ddc lap véi kh[Ji USB bén trong chip.

Thong s[]: C6 3 bo x[J ly ph[n citng, giao ti[Jp thong qua
cac mikc dién ap OV va 3.3V voi cac khung dir 1iéu c[]
dinh (Baud rate).

Vi du: S[J dung b6 U A R T1 d] nhan dir 1iéu tir module
c[Jm bi[Jn van tay hoac module GPS thong qua hai chan TX
va RX.

KOt luan: Pay la cac bo phan chuyén trach d chip “néi
chuyén” véi cac linh kién dién t[]J khac s[] dung chu[]n
giao ti[]p Serial.



