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2.2 JERRBRORMES

2.2 inch Integrated Serial Port Screen Specification

= ERtihiA
Product overview
22 TEMENRE—SNEBORER, AMSPHER 176x220, HNBER—K. —KEik
PR FRERNZEY ASCII S, RIRIFFRPIERAE DDRAM, AEBIERE FERNBETE
RRER. W ETIRG UART SBO5, Bk, weskalsm, ArRESEREd
LRI HE AR RE, AR R B EE RS SRR B KT & Bk
RENEEE LD ¥R, SREORFTENE IARREANESE, EEPHEFANEE

VaE- R

The 2.2-inch integrated serial screen is a serial screen module with a dot matrix resolution of
176x220. It has built-in simplified Chinese font library and English ASCII character set, and open
internal dot matrix DDRAM, which can display pictures and graphics at any position on the screen.
In terms of hardware, it provides UART interface mode with simple wiring. In terms of software
driver, users can design a beautiful and gorgeous user interface with only a few simple
instructions. From then on, users no longer need to spend high hardware costs and a long
development cycle to configure LCD color screens for equipment and instruments. The rich
on-chip resources and powerful instruction set of the integrated serial port screen are the
preferred solution for customer project development.

® MRS

® Overall dimensions

NIRRT

Exterior dimensions

41. 3mm*67. Omm*7. 4mm

o ZRMRESH
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2.2 JERRERORMED

2.2 inch Integrated Serial Port Screen Specification

® Displays the performance parameters

FRXE (A A
.ETI: LA 34. 85mm*43. 56mm /
Display area (A. A)
;.'.\.‘ 3 .
ﬁ#)#%(ppu) 176%220 y
Resolution (PPI)
= 8] &
1%$I—J E 0. 198mm*0. 198 mm (HXYV) /
Pixel spacing
BRE
ERAE 65K /
Display color
L EZo] RGB EH KK y
Pixel layout RGB vertical strip
=R ES
RERA 12:00 o'clock /
Best viewing angle
STEERE 500:1 (Typ.) GEH) y
Contrast 500:1 (Typ.)
=H® LED AT, AI &% BL(0) ;
EAAIRHR —BL(255) ; AT EXRE
Backlight light source WHITE LED Highlight white LED, can send BL
type (0); — — BL (255); adjust
backlight brightness
kA . & 320cd/m2 /
Module brightness
ERSNTI -
Visible indoors and = /
Yes
outdoors
DDRAM 76K B1F FFHLIER DDRAM
76K video memory Open internal DDRAM

o HMEESYH

®  [Electrical performance parameters

%3 327 W
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2.2 JERRBRORMES

2.2 inch Integrated Serial Port Screen Specification

MINELE (VDD:+3.3V.+5.0V A[i%) ; Al & m e X5 (R2-5V) |
(R4-3.3V) EEPA, {5V BYEEPARI7E R2 fiz, {58 3. 3V BJER PRI 7E R4 i,
TS AR PEALE R4 (3. 3V), 5 5V BRI N SBRIF R KK TR -
o t'/ Input voltage (VDD: + 3.3 V. + 5.0 V optional); can be through the rear
eratin
Itp 9 component area (R2-5V), (R4-3.3 V) resistance, the resistance should be
voltage range
9 9 at R2 when using 5V, the resistance should be at R4 when using 3.3V, if
the module resistance is at R4 (3.3 V), using 5V power input will burn out
the motherboard and related components.
=/ME FrEE mAE N
i . Bl
Minimum Standard Max imum ]
Unit
value value value
BARR
The backlight 125 A
. - - m,
TAHEERTR (BV) is the
Operating brightest
current (5V) B xR
The backlight - 32 - mA
is the darkest
The backlight
TR o . 90 - mA
3.3V) is the
o ' t' brightest
perating e
B
Current (33 V) | _ FoCH
The backlight - 32 - mA
is the darkest
TEIhEE (5V)
Power
, 160 - 625 mW
consumption
(5V)
TETh#E
(3.3V)
, 106 - 300 mW
Operating
Power (3.3 V)

o TEIESH
® Working environment parameters

TERE

Operating - -20 - 60 ‘C
temperature

R - -30 - 70 C

o4 0 Fk 27 W
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2.2 JERRBRORMES

2.2 inch Integrated Serial Port Screen Specification
Storage
temperature
TIERE
Operating 25°C 10% 60% 90%
humidity
K
Factory aging _ _ "
M
Test
ﬁlﬂ%u, UART #£[ 1.25mm 4Pin
Communication

RH

. UART connector 1.25 mm 4 Pin
interface

o IRMOMESH
® |nterface performance parameters

BORAFR
Serial port 9600
baud rate
EmEET0gz:)
I (RX)

Serial port

115200 115200

3.3V
receiving

level (RX)
EmEET0gz:)
3 (RX)
Serial port 2.8V 3.3V 3.5V v
receiving
level (RX)

3.5V v

o EMOENX

® [nterface definition

GND

s

0 R, 5 5 i
Power supply ground terminal
FE A UART $iB s
Main control chip UART data
receiving terminal
5V/3. 3V EETSH UART?&?E”&%&E%
Main control chip UART data

L.
i)

|

RX 5V/3.3V

TX

%5 03k 27 W
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2.2 JEER RO RIS

2.2 inch Integrated Serial Port Screen Specification

sending terminal

FIR R IR

VCC 5V/3.3V ,
Power supply terminal

AR tRVCCE3. VIR, FESEEAVEMERMEE . R2ITEE. HIRM T EBRIARIAS5. OV !
Note that if VCC is a 3.3 V input, the resistor R4 on the back needs to be shorted and R2 opened. The
module's factory default is 5.0 V supply input!!!

o WHEOREE
® Hardware interface diagram

-----------q

. HOST RX
>~ HOST_TX
o VCC

B2 1

o oror or oo op oo o o = =

® HJF LHHF

® Power supply power-up sequence

FL YR A A I BN, DA ZBAAIE HL TR 7E 80ms 2 s 5 7E 5V/ 3. 3V, TR AN L ix AN 444,
B AT e 2 IR 1 S 7R AN T8 I 0L

When the power supply supplies power to the module, the voltage must be
stabilized at 5V/3.3V within 80ms. If this condition is not met, the module may
have abnormal probability display.

%6 0l gt 27 W
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2.2 JERRERORMED
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vee

t0 <=80ms t

o X LERE

® Software power-on process

* TEHECE & 1 (kR ML
Ml 115200, 1 JFUAfHL. 115 i AN
i 1E67, TEAHERL) H4% Wt
H 51 Rk BN

R AR 1R EBUEE TAEM AT, QiR 208 55 MBI vl Be oVk 1B
SR 2T SR G A

Note: Power on and wait for 1 second is the prerequisite for normal operation of
the module. If there is not enough waiting time, the module may not be able to receive

instructions normally, resulting in system errors.

o TFiEERHFIM

® Memory characteristics

FEEfEF=E

Font storage

7 0 Ik 27 W
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2.2 JERRERORMED

2.2 inch Integrated Serial Port Screen Specification

space
E R fiEfFE=E
Picture storage - 2 - MB
space
cRER#EHR
=2 2 /hE
Number of 0 - 27 gk/ma_!
full-screen Sheet/width
images saved
BERAA#®EER
* BREIEFE
Picture available | Raw data storage
storage algorithm
o REFESH
®  Built-in font parameters
L FR 8192 /> GB2312 16*16 24*24 32%32 EeRvgsatvy
Chinese font 8192 GB2312 16 * 16 24 x 24 32 » 32 Chinese fonts
kv N ASCI | JESLFAKR 8%16 16%¥24 16%32
English font ASCII font 8 = 16 16 * 24 16 » 32
o T

®  Support Software

SunStudio. exe

HOWEK. FBSWIE. ER
T#

Serial debugging, instruction

verification, picture
download

2% EEORMANHE.
EREORESE. WHE
FA% AR
Reference: integrated serial
port screen application
document, integrated serial
port screen instruction set,
and software instructions

o RNEIRE

® Built-in features

R FEE v A J
Chinese font Super wide
library viewing

%8 W 3k 27 W
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2.2 JERRBRORMES

2.2 inch Integrated Serial Port Screen Specification

angle
RILFPEE v Elf&IhaE J
English font Image
library function
R v BEXER v
Switch True color
between display
landscape
and portrait
EEEY v BHIET v
Drawing Backlight
function adjustment
BTN iR % v FF#1 LOGO J
BTN function Boot LOGO

o AN
® Reliability testing

SUEFFR, KT,
BE 70C.RE 85k | XB.EM.ARER;
B0 IR 5 R B 240H, 7 | IEETERE. BRE, W
HREEFBTHEN | AERERE.

e e fEE The appearance §ha|l
= im e 1 BE It shall be placed for be free of cracking,
240h in an environment condensation,
1 High 5 with a temperature of discoloration,
temperature and 70 °C and a humidity of | corrosion and obvious
high humidity 85%, and measured after | deformation; There is
performance being placed for 2h in a no missing pen or
normal temperature and | picture in the function,
humidity environment and the input current
is normal.
mETOCCHREPHE | INELHHE, TLEE.
240H, B 5 T, B FETR;
=aaE Place for 240H in an | ThEETLHREE. HhiE,
) . environment  with  a ANBRERE.
High temperature of 70 °C, The appearance shall
temperature and then take out be free of crgcking,
performance EEEESETHREH condensation,
EizE discoloration,

%9 W 327 W
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2.2 TR ORMIED

2.2 inch Integrated Serial Port Screen Specification

Determine after being
placed for 2 H in normal
temperature and
humidity environment

corrosion and obvious
deformation; There is
Nno missing pen or
picture in the function,
and the input current
is normal.

IR MERE

Low temperature
performance

mRE-30°CHFER N E
240H, R f/
Place for 240H at

-30 °C, and take out
AEREEMRETHE
2HEE
Determine after being

placed for 2 H in normal
temperature and
humidity environment

SSMTEFF R TetheE.

T, Fih BETR;

INEELERE . BRiE, W
ANBREFE,

The appearance shall
be free of cracking,
condensation,
discoloration,
corrosion and obvious
deformation; There is
Nno missing pen or
picture in the function,
and the input current
is normal.

R E

Cold and hot
shock test

W NEE E ML
o &5 3K« 70°C (30
8- EE TRES-20°G
(5 47%h) =-30°C (3049
) = RE EAEFI70°C (5
o) =B ERET
A—NMEH (WTED

Z3HMWik 100 MEEF,

HEERBHE, £8R
BRTETHE 2HEN
o

Adjust the temperature
of the test tank for
cold and hot shock test:
70 °C (30 minutes) — the
temperature drops to
-20 °C (5 minutes) —
-30 °C (30 minutes) —
the temperature rises to
70 °C (5 minutes), and
the time change of the
temperature is a cycle (as
shown in the figure
below). Test for 100
cycles in total, take out

after the test, and test

SSMTEFF R TeLheE.

T Fh HETRE;

INEELERE . BRiE, W
ANBREFE,

The appearance shall
be free of cracking,
condensation,
discoloration,
corrosion and obvious
deformation; There is
no missing pen or
picture in the function,
and the input current
is normal.

2010 7 Ft 27 W
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2.2 TR ORMIED

2.2 inch Integrated Serial Port Screen Specification

after being placed for 2 H
in a normal temperature
and humidity
environment.

ESD izt

ESD test

T S B +/-8KV
Air discharge +/-8KV
¥ R SRR +/ - 4KV
Contact discharge
+/-4KV
FE W kP
BE10X/4&
Method: 10 times/point
at four sides and central

position

INEETERE . BRiE, W
ANBREFE,

There is no lack of pen
and picture in the

function, and the input

current is normal.

o FIJEL
®  Structural drawings

%11 gk 27 W
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2.2 inch Integrated Serial Port Screen Specification

41.304+0.3 PCB —
36. 20 2.55 L5 10
40.30£0.1 BL 0.50
# 9 2.80 LCD ——
Se = - 34.85 LCD AA 3.23
i || —r0.80
W ‘ ( i | tH—1.50
o | l
=] ﬁ |
= = 8 2/2"
o L= = W wememexe o [
.ﬁ 2 o8 12 0”:1.11:»(
g 78 £ ‘
E |
|
T
p |
=
Il I |
! J \ B L Loso

o ESIIE

® List of instructions

2;3)1}1& s 'HI (EF)
=R HY
PN etroetion VER; Query method UartSend("VERARN"); CheckBusy();
Acquir (recommended)
CheckBusy( )HSEMBETENR
€ B
versio ISR E IR ASE, R TR CheckBusy () Implementation
n fsEFI5ER BLE gf)iﬂﬁit (T View Engineering Code
: Obtain the fixed version information of | ™ ;
inform | Instruction Delay mode (not | UartSend("VER\r\n");Delayms(time); time BY{E>80(ms)
s for use the module and display it on the Value of time > 80 (ms)
ation recommended)
screen
instruc
tion
e 'HH (EF) Ekﬁ'@ﬁiﬁﬁﬁgﬂr]_ﬁﬁ. {BINRR
s = . oty method . - | GBIREREEREASR
g | nstuction BPS(bps); e UartSend("BPS(9600yAr\n"),CheckBusy(); | fatisra, B2 iBRRBSHBIE
i & = (recommended) WES SHETRRE, BYE
H A&
Set BPS WIES, ESANEH, NE pastudlo EEEERE. B2
EERERIRES 9600, T Thi 4 has the functi
baud I BPS(9600); TR (R is command has the function
rate . BPS is the instruction code, and the =) of power failure protection.
Instruction A Delay mode (not | UartSend("BPS(9600);\r\n");Delayms(time); _
comm | <o use parameters are in parentheses. If you However, if the system power
and want to set the baud rate to 9600, BPS recommended) supply is unstable or the power
(9600); fails during the execution of the

o012 7 Fk 27 W
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save command, the system
parameter data will be
overwritten, resulting in

abnormal display. It is
recommended to modify it on
the sunstudio first, and then

install and run it!
time BY{E>70(ms)
Value of time > 70 (ms)

BEE
P
~
Clear

screen

EEg BG (EF)
Instructio CLR(O); Query method UartSend("CLR(1)\r\n");CheckBusy( );
n (recommended)
CLR 5L, c MERERNE RS
&, c BYE7E 0~63 ZEEMREBIT
ERETIE.
ez hnt ] CLR is the command code, C is the | ERIFIEL (FHE

)

time B9{E>65 (ms)
Value of time > 65 (ms)

comm | Instructions | background color used to clear the Delay mode (not UartSend("CLR(1);\r\n");Delayms(time);
and for use screen, and the value of C is between recommended)
0 and 63. See the color list below for
the specific code.
TN AR (#5)
. Query method UartSend("FSIMG(2097152,0,0,240,320,0);\
FSIMG(addr,x,y,w,h,m); An");CheckBusy( )
) (recommended)
nstruction
FSIMG A3$84$13
FSIMG is the instruction code
Flash addr SEBTEAETE flash AIFFHAELE
BE R Addr is the starting address where the
zmﬁaﬁ image is stored in flash
(x, y)RIE R ErERE LERREIAG
lash B time A9{E>120 (ms)
as o~ (X, y) is the starting position of the TSR (R Value of time > 120 (ms)
"398 Instructions | Picture displayed on the screen *) UartSend("FSIMG(2097152,0,0,240,320,0);\
display w HERHEE Delay mode (not | \n"): Delayms(time);
instruc for use W is the width of the picture recommended)
. h SERNEE
tion H is the height of the picture
mAERETRAH: 0 AERET.
1 ERET.
M is the picture display mode; 0 is the
normal display. 1 is a transparent
display.
BS 'AAR (EF)
gﬁg Instru DIR( d); Query method | UartSend("DIR(1)\\n");CheckBusy( );
Screen ction (recommended)
‘» 5S4 1=] .
switchi DIR.jJ}E'T."H ] time §9{E>20(ms)
(PR DIR is the instruction code SERT AT (R Value of time > 20 (ms)
" Instructions d AT FIEESE =) .
comm ! D is the direction selection parameter Delay mode (not UartSend("DIR(1):\\n"); Delaymsi(time);
and for use d=0 FECARIRERTT A recommended)

D = 0 is the default original portrait

13 0 4k 27 |
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2.2 TR ORMIED
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orientation

d=1 NRREFTIEFERTEHIERE 90°
BtER .

D = 1is a landscape screen rotated
90 ° counterclockwise from the

original portrait orientation.

REYS
SETHY
=E
Set the
bright

ness of

A5 (EF)

5% BL: Query method UartSend("BL(4)\r\n");CheckBusy( );
Instruction !
(recommended)
BL /1SS
BL is the instruction code
CAENRITHNRER, BEHBISEEA:
(EFEisEA 0~255, Hh 0 RL2=R/R, 2557 | ERIAR (R

Instructions

KB

)

time B9{E>20(ms)
Value of time > 20 (ms)

the C is the brightness value of the | Delay mode (not UartSend("BL(4)\r\n"); Delayms(time);
. for use X . X
backli backlight, and the adjustment range is | recommended)
ght 0 ~ 255, where 0 is the full bright
display, and 255 is the off display.
o BT, (E5)
=154
. Query method " k "n. .
Instruction PS(xy.c); UartSend("PS(0,0,3):\r\n");CheckBusy( );
(recommended)
(BTt PS J915<HB
A
~ PS is the instruction code
D N — .
rawa (XIY)jSEUTE"J@yﬁ\fE time H9{&E>25(ms)
dot (A (X, y) is the starting position of the gﬁ?ﬁiﬁ (¥ Value of time > 25 (ms)
%)
comm | Instructions | display Delay mode (not UartSend("PS(0,0,3);,\r\n"); Delayms(time);
and for use CHARKEE, cHsHiaxR
C is the color of the point, and the recommended)
parameters of C are shown in the color
table
=g 'EEnn (EEF
SY = O | artsend("PL(0,0,90,90, 1)Arn"):CheckBus
Instructio PL(xs.ys,xe,ye,c); Query method ()i
n (recommended)
[ElEs 7] -
a5 PL A1E<13,
Line PL is an instruction code,
xsys) HNENERMNE i
drawin EX ¥ )) ﬁJL:tl {t " tion time §9{E>30(ms)
A > Y9) 15 The dispray start posttio FERS (i Value of time > 30 (ms)
9 (xeye) ANBRERMNE ) \ . .
Instructions ) ) ” UartSend("PL(0,0,90,90,1);\r\n");Delayms(ti
comm (Xe, ye) is the displayed end position Delay mode (not me) ;
ang | foruse CREREIE, CHBHENBLEE | ccommended)
C is the color of the line, and the
parameter content of C is shown in the
color table
=4 'EsR (E5)
5y = P Uartsend("BOX(0,0,100,100,1);\R\n");Check
EHES Instructio BOX(xs,ys.xe,ye,c); Query method Busy();
4 n (recommended)
Picture A
BOX J9t5<1G time HY{& >40(ms)
frame (EFiReE BOX is the instruction code AR (R Value of time > 40 (ms)
M- %)
comm | Instructions (xsys) AEERAE ;I d UartSend("BOX(0,0,100,100,1);\r\n");
(Xs, ys) is the display start position elay mode (not Delayms(time);
and for use

(xeye) NERERME
(Xe, ye) is the displayed end position

recommended)

14 70 Fk 27 ;W
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2.2 TR ORMIED

2.2 inch Integrated Serial Port Screen Specification

c AFENEE, < HSBREIEE

C is the color of the box, and the

parameter content of C is shown in the

color table
a5 (EF
Ei=2o Query ;etr(wod-}) UartSend("BOXF(0,0,100,100,1);,\r\n");Chec
Instruction BOXF(xs,ysxe.ye,c); kBusy( );
(recommended)
EHT BOXF A58
EES BOXF is an instruction code
Draw (xs,ys) AENERUE time H0fE>50(ms)
) ) - ime BY{E>50(ms,
) (Xs, ys) is the display start position . S
fill box | e pmsssge e TPy S TR, (i Value of time > 50 (ms)
(xeye) NETRERNE ) \ \
comm | Instructions . . ” UartSend("BOXF(0,0,100,100,1),\r\n");
(Xe, ye) is the displayed end position Delay mode (not Delayms(time);
and | for use CAPIERIERE, HBBABTRER | ccommended)
C is the color of the box, and the
parameter content of C is shown in the
color table
=g 'AAR (EF)
Instructio CIR(Y.1,0); Query method tJ)a rtSend("CIR(10,10,5,2)\r\n");CheckBusy
e n ‘ (recommended) '
< CIR RSB
Draw a CIR is the instruction code -
T g time AY{E>30(ms)
circle (A (oY) BEOEIIE FERTAT (R Value of time > 30 (ms)
L (X, y) is the position of the center of =)
comm Instructions Del d UartSend("CIR(10,10,5,2)\r\n");
the circle elay mode (not Delayms(time);
and for use r AEIBIHER, < REEE recommended)
R is the radius of the circle and C is the
color of the circle
5% 'EEnn (EEF
AN _ 2O | artsend("CIRF(10,10,5,2)Arn"):CheckBus
Instructio CIRF(x,y.r,c); Query method yO);
ERTE n (recommended)
B
Draw CIRF 915315
Filled CIRF\is an \instriction code time B9(E>30(ms)
Gircl (SRR (xy)BEOHIRIE SERT AT (R Value of time > 30 (ms)
irele (X, y) is the position of the center of =)
c Instructions UartSend("CIRF(10,10,5,2),\r\n");
omm the circle Delay mode (not Delayms(time);
and for use r AERHEAR, ¢ HEEIE recommended)
R is the radius of the circle and C is the
color of the circle
BEE | RS EaHR (89 A DOV i AT
Efig . " . . . =g =) B e+
’:‘ 8 Instructio SBC(Q): Query method UartSend("SBC(1);\r\n");CheckBusy( ); P
Set n (recommended) This command is used in
Backgr SBC #5415 conjunction with the DCV
ound (EFEAER The SBC is an instruction code gga‘j‘jﬂ (FHE command to determine the
Instructions c AERIVERE(E - " E ")- i : lyi | f the f
Color C is the color value of the background Delay mode (not UartSend("SBC(1);\r\n"); Delayms(time); u.nder ying color of the font.
Comm | foruse c BSEEITE 0~63 Z[d recommended) time E’\J{E_>1 >(ms)
and The range of C is between 0 and 63 Value of time > 15 (ms)

2015 7 Fk 27 ;W
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2.2 TR ORMIED

2.2 inch Integrated Serial Port Screen Specification

SR UartSend("DC16(30,30, s [E
16 /1 5% =aa (EF) " 15)\r\n");CheckBusy( );
Egg Instructio DC16(xy ,*str,c); Query method UartSend (" DC16 (30,30, ‘China’, 15); \ R\ n
= n (recommended) ""); CheckBusy ();
Comm
DC16 S15<HE
and to
DC16 is the command code
display (xy) BERHTFHARE, time B9{E>35(ms)
transp J— (X, y) is the start position of the SERTSR (R UartSend("DC16(30,30, %" 15)\r\n"): Value of time > 35 (ms)
arent Instr:ctions character, =) Delayms(time);
charac *str HEEFENRE Delay mode (not UartSend (" DC16 (30,30, ‘China’, 15); \ R\ n
rers 16 for use The contents of a string where * strisa | recommended) ""); Delayms(time);
ers
it character
points "
C AFFHIIEE
high C is the color of the character
ﬂE'MU_; UartSend("DC24(30,46,'H[E
g:E’Jﬁ 2% 'S (#EF) | DA\n");.CheckBusy();
E:‘T—ﬁ Instructio DC24(xy *str,c); Query method UartSend ("" DC24 (30,46, 'China’, 1); \R\ n"");
54 n (recommended) CheckBusy ();
Displa
y
24-pol DC24 95413
nt DC24 is the command code time B9{E>35(ms)
high (XY AFHFFFRME A R UartSend("DC24(30,.46, “HET T}AAN") Value of time > 35 (ms)
1hf X, y) is the start position of th RECE artsendl /46, AAN");
ransp fﬁﬁﬁlﬁ.g (X, y) is the start position of the =) Delayms(time);
Instructions | cparacter Delay mode (not | UartSend (" DC24 (30,46, ‘China’, 1) \R\ n ™)
arent 1 *str HFRENAE
oruse Str 7354 S recommended) Delayms(time);
charac * str is the contents of the string
ter C AFRIERE
comm C is the color of the character
and
8= UartSend(" DC32(30,80,'#[E
32 5< #EAR (%) | 1)\r\n");,CheckBusy();
B i ‘China', 1); .
%?2??} Instructio DC32(xy ,*str,c); Query method UartSend ("" DC32 (30,80, 'China’, 1); \R\ n"");
8BS |n (recommended) CheckBusy ();
Displa
y 32
dot DC32 J915<h3
high DC32 is the command code time H9E>40(ms)
(y)IFRFIFHAME Value of time > 40 (ms)
transp N . L TSR (R UartSend(" DC32(30,80,"#1&",1)\r\n");
ffﬁﬁl;ﬁﬂ-ﬂ (X, y) is the start position of the =) Delayms(time):
arent | INStUCtioNs | character Delay mode (not | UartSend (™ DC32 (30,80, ‘China’, 1); \R\n ™);
charac | for use *str AFRFERHINE recommended) Delayms(time);
ter = str is the contents of the string
C AFRIEE
comm
C is the color of the character
and
85 UartSend("SBC(15);DCV16(30,112,'sh[FH
16 & 5< #EAR (EF) | 1)\r\n");,CheckBusy(); .
=005 | nstructio DCVI6(xy *str.C): Query method UartSend (** SBC (15); DCV16 (30,112, ‘Chinar, | time BI{E>40(ms)
S Y Sthe) Value of time > 40 (ms)
FEE | n (recommended) 1); \ R\ n""); CheckBusy ();
PaN
~
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Displa
y
16-poi
" DCV16 /915513
DCV16 is the command code
" Cey) I RIFHANE RS, (ANHE UartSend("SBC(15);DCV16(30,112,'sh[E
N ) o FAR (F artSend(" ; 112, hE
charac Eﬁﬁﬁ,ﬁg (X, y) is the start position of the =) *1)Ar\n"): Delayms(time);
ter | INStUCtions | character Delay mode (not | UartSend (™ SBC (15); DCV16 (30,112, ‘China’,
ot g A Zs
comm for use str DFRFERIINE recommended) 1); \ R\ n""); Delayms(time);
q * str is the contents of the string
an " o
C AFREE
with C is the color of the character
backgr
ound
color
B UartSend("SBC(15);DCV24(30,128,'sh[E
24 5 BS 5 (%) | L1):\r\n");.CheckBusy();
B : . (China'
%@E’% Instructio DCV24(xy ,*str,c); Query method UartSend (" SBC (15); DCV24 (30,128, 'China’,
FEHE | n (recommended) 1); \ R\ n""); CheckBusy ();
PaN
~
Displa
y
24-poi
DCV24 J915<H8
nt DCV24 is the command code
) " . ti B 55
high (%) RERFOFHA JTemf> (ms)
charac | (g | %) s the start position of the SERTSTU (Y | UartSend("SBC(15);,DCV24(30,128, FE alue of time > 55 (ms)
i haract =) ", 1)Ar\n"); Delayms(time);
ter Instructions | ¢ arécf_r N Delay mode (not | UartSend (™ SBC (15); DCV24 (30,128, ‘China’,
comm | for use *str AFREBENAE _
* str is the contents of the string recommended) DiNRAR ™) Delayms(time);
and ¢ IR
with C is the color of the character
backgr
ound
color
8= UartSend(" SBC(15);DCV32(30,128,'sh[F
32 =4 A () | L1):\r\n");,CheckBusy();
=i ; . China
'TJE'TE Instructio DCV32(xy ,*str,c); Delay mode UartSend (" SBC (15); DCV32 (30,128, 'China’,
‘g | n (recommended) 1); \ R\ n""); CheckBusy ();
P
~
Displa
y Ry
DCV32 A15<H8
32-do )
DCV32 is the command code )
t high ey RO E e B 75 ()
charac | (g | %) the start position of the SERTSTC (¥ | UartSend(” SBC(15),DCV32(30,128, *E alue of time > 75 (ms)
; haract =) ", 1):\r\n"); Delayms(time);
ter Instructions | ¢ a"’jcf_r N Delay mode (not | UartSend (™ SBC (15); DCV32 (30,128, ‘China’,
with for use *str AFRHEBRNAE _
= str is the contents of the string recommended) DiNRAR ™) Delayms(time);
backr ¢ IR
ound C is the color of the character
color
comm
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and
UartSend("BTN(20,80,32,16,'#%$H
fi-d #AAn (%) | 11,0,1,4)\\n");,CheckBusy();
Instructio | BTN(x,y,w,h,*str,style,frame_color,F | Query method UartSend (" BTN (20,80,32,16, 'button’, 1, 0, 1,
color,Bcolor);
n (recommended) 4);\R\ n""); CheckBusy ();
BTN J9t5<H%
BTN is the instruction code
(xy) )79 Button RSFH#ARE
(X, y)) is the starting position of the
S5 Button
Butto w Z button RIZEE
n§<e W is the width of the button
Displa h £ button 9= .
ys the H is the height of the button time E9{§>55(ms)
Button | fEEmeg | St AFRIERHINE RS (F#E | UartSend(*BTN(20,80,32,16, 4% Value of time > 55 (ms)
o Instructions | * str is the contents of the string %) 1,0,1,4)\r\n"); Delayms(time);
directi style JIETHEATRERS Delay mode (not UartSend (" BTN (20,80,32,16, 'button’, 1, 0, 1,
ve for use Style is an optional style recommended) 4, \R\ n""); Delayms(time);
frame_color ISEBIERNEE
Frame _ color Specifies the color of a
solid color frame
Fcolor AFRHIERE
Fcolor is the color of the character
Bcolor A& EEE
Bcolor is the background color
(W TFEHERFIR)
(See list of styles below)
R &iE: m=1f1m=2 ZWMFRS
g% TSR () E%ﬁ{ﬂiﬁﬁigﬁgﬁ;g'ﬂgg
Instructio . " A g, (BINRRSHBARISESD
MODE_CFG(m); UartSend("MODE_CFG(0); ;CheckB phin "
-CFG(m) Querymethod | PartSendCMODE CFGOINANYChecBusy | grigamotizht, i
n (recommended) ' RASHNERES, SHETS
#, N sunstudio LE%A
TEFES FIT DRI A PO DO T B, ERIES, mERET
= E
% B,
This command is used to toggle the Note: Them = 1and m =2
EEawA
E?;'/% mode switch inside the integrated commands cannot be used
Mode panel simultaneously. This command
switchi L m=0A/), ERFILIEER has the function of power
ng When m = 0, the integrated screen is failure protection. However, if
i {Eﬁﬁiﬁ,ﬁ-ﬂ in operation mode. g?ﬁfiﬂ (4 the system power supply is
Instructions | 34 m=1 b, SEFREEFFANAESSHAFES | UartSend("MODE_CFG(O)\\n"); cabie or when th
tion TRICREIFAONRTD, JIFFHL logo FnFF | Delay mode (ot | pejayms(time); unstable orwhen the save

for use

HshEE

When m = 1, the integrated screen
can load the code preset by the user,
such as startup logo and startup

animation
L m=2 [, FSIMG(addr,xy,w,h,m);

5<HY addr S BETHERFS, H
0 FSIMG(2097152,0,0,176,220,0);

recommended)

command is executed, the
power failure will cause the
system parameter data to be
overwritten, resulting in
abnormal display. It is

recommended to send the

%18 i 4k 27
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ﬁ%‘?ﬁ BN 2097152 {IHaREET 2
A,

When m = 2, FSIMG (addr, X, y, w, H,

m); the addr parameter of the

instruction automatically switches to a
sequence, such as FSIMG
(2097152,0,0,176,220,0); the
instruction requires the input 2097152

to switch to mode 2,

EEEABRFS OB T L
FSIMG(0,0,0,176,220,0);

FSIMG  (0,0,0,176,220,0) can be
achieved by directly using the

sequence number O;

command on sunstudio first and
run it after installation to avoid
this problem.

time A9{E>80(ms)
Value of time > 80 (ms)

=g 'A5 (E5)
Instructio BOOT START(hum); Query method /
n (recommended) EF LBESRNTEANNSG
S
=N — . ~ Each command that is written is
BSHRTHFIENEITIRSEANRES
BEIESE, Hd num HIESHFET executed in turn when the system
%, DIESHIRF () FIERFF(\N). )
I3ESI@IT sunstudio BN, B is powered up
SNRITIReMGER 3 MR 1.R1% &i: Wi SHIFRFRPIEE, B
BOOT START(num); MRAFHERREXEERTF
The instruction is used to run the aSHITRY, daeY %J%ﬁk‘g?ﬁ%
HUEEES, SHETRE. &
e preloaded instruction or instruction £ sunstudio LHE%ERIFGHS,
e ) ) BRIET, R MEE,
HRE set when booting, where num is the
S Note: This command has the
byte number of the instruction,
Power Y function of power failure
including the instruction separator (;
-on ¢ P 2 protection. However, if the
and the end character (\ R \ n). This . .
start ( ) f5ugn: 1.BOOT_START(123); system power supply is unstable
setting (EFAE instruction is written by sunstudio, and RS (R For example: 1. BOOT _ START (123); or when the save command is
) three steps must be completed to =) 2.CLR(15);DELAYMS(400);CLR(0); DELAYMS
comm | Instructions Delay mode (not (400);B0OX(0,0,175,219,1);,DELAYMS(600);C | executed, the power failure will
d for use complete the writing function: 1. Send LR(0);DELAYMS(400);FSIMG(2097152,0,0,8
an u recommended) 6,100,0); cause the system parameter
the BOOT _ START (num); 3. MODE_CFG(1); data to b itt Iti
, _ - ata to be overwritten, resulting
2 EHEREIS OK 5, BEESAN
FRE num NMFERF—IRE N EIESR in abnormal display. It is
th, SE5EREIS OK. 3 IBERATE
VEREEDMREL 1, B) MODE_CFG(1); necessary to send the command
2.After waiting for the module to reply on the sunstudio first, and then
OK, write the num characters of the install and run it to avoid this
character string to be written into the problem.
module at one time, and wait for the
module to reply OK. 3 Switch the
operation mode of the module to 1,
that is, MODE _ CFG (1);
—— N UartSend("CLR(15);QRCODE(0,0,Hi! 1R
SR =4 = "
= 5@755‘7 tﬁﬁ’ #,100,0\Ar\n"); CheckBusy( ); time (B> 1250(ms)
. nstructio : . uery metho ) )
< QRCODE(xy,*str, size, c); UartSend(""CLR(15); QRCODE(0,0,Hi! Hello, Value of time > 1250 (ms)
Displa n (recommended)

100,0); \ R\ n""); CheckBusy( );
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J OR RS
Display QR code command

code QRCODE(x,y,*str, size,c);
comm Hep ng,y) ﬁg@éﬁ?ﬁgﬂg@%ﬁé@é

. *str ARTRFR B size ATH | sERISR (R UartSend("CLR(15);QRCODE(0,0,Hi! R
and fEFR5AA BRI, ¢ ATHHDHE =) #,100,0):\r\n"); Delayms(time);

Instructions | where (X, ) is the initial coordinate of Delay mode (not UartSend(""CLR(15); QRCODE(0,0,Hi! Hello,

for use the displayed QR code, * str is the | recommended) 100,0); \ R\ n ""); Delayms(time);

content of the displayed character
string, size is the size of the QR code,

and C is the color of the QR code

EREaFIR (ch0~63)
Color list (C from 0 to 63)

Buttonig SHIENA stylefExFIZR

Button directive boxed text style style list

style HEERIEE
The specified style
0 EEBTNAHHE, BIAMNA, FRTFTDCHIDCVIESHIZER

This BTN is plain text without a box and is equivalent to the
effect of the DC and DCV commands
1 BTN RIEIE, #EHURHE TAIRER

This BTN has a push-down box that simulates the effect of a

% 20 0 3t 27 0T
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button press.

2 LEBTNTRIAEME, RIUNRHEAERAIHIR

This BTN has a lifting box to simulate the effect of a button

lifting
4 IBTN# i frame_coloriSEfIEEIE

This BTN has a color box specified by frame _ color
8 EBTNIEBEE

This BTN has no background color

MTFHAEETRF ENETER:

The display effect on the display screen is as follows:

=
I
Style=0RY
Style = 0 (Graph)
+B
5,
Style="187
Style = 1 (Graph)
~B
4
Style=2RF
Style = 2 (Graph)
+B
A
Style=4Rt HhiEEEBframe_colorskEigtE.
Style = 4 (Graph) where the color of the frame is specified by frame _ color.
‘;I?IE -
style=8ft FEEE {BstyleA"Z&F80d TEXTEERFIREM, W0

(Graph) has no background color when style = 8, but TEXT has background color when style is not equal to 8, such as (Graph)

EE: style=8AJLL5 LERIstyle=0,style=1,style=2,style=4#{THA.

Note: style = 8 can be combined with style = 0, style = 1, style = 2, style = 4 above.

S
EE:
Notice

D AR B ITR S L AE LI\ G A, BB HAT R \A\n A I IR AT I8 2 BUdR 2 5 .
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1) Each complete instruction must end with’\ R \ n’, and the module will not execute

bl

the instruction or instruction string until it receives’ \ R \ n
2) . RA SR AN R E], BRI SRR S MR EUR 2 TR HIIERR
FRAEA el 500 N,

2) Instructions are separated by ’; . The module can receive a single instruction
as well as an instruction string. The maximum number of characters in an instruction
string cannot exceed 500 bytes

3D\ BESFAR A AR A A L[R5 (B R ) OK\Nr\n” - B 8 A N A8 AR 1 T OR A E
LPATTBARIR LT AT LURIE N — %184, RSB — KRR AT B S Ll RIE T — 548
4, BLYUH A RE A ZZ AT S BUE A E RIS .

3) Each instruction must be followed by checking the’OK \ R \ n ’returned by the
module or determining that the current instruction has been executed by means of
delay waiting. If the first instruction is not executed, the next instruction will

be sent immediately. The module may lose instructions due to insufficient buffering.
o IFSHIITAAE

® The execution time of an instruction

TN Tﬁé\ﬂﬁﬁﬁ I (m§)
_ Instruction execution
Instruction e (7]
VER; 80
CLR(1) ; 65
FSIMG 4=/ 120
FSIMG full map
DC16(0,0,” HE", 1) ; a5
DC16 (0,0, 'China’, 1);
DCV16(0,0,” FRE", 1) ; 10
DCV16 (0,0, 'China’, 1);
DC24(0,0,” F1E", 1) ; -
DC 24 (0,0, 'China’, 1);
DCV24 (0,0, FRHIE, 1) ; 55
DCV24 (0,0, 'China’, 1);
DC32(0,0,” F1E", 1) ; 10
DC32 (0,0, 'China’, 1);
DCV32(0,0,” FRE", 1) ; 75
DCV32 (0,0, 'China’, 1);
DC48(0,0,” HE’, 1,0);
DC48 (0,0, 'China’, 1,0); /
DC72(0,0,” Al’, 1,0) ; /
BOX (0, 0, 100, 100, 1) ; 40
BOXF (0, 0, 100, 100, 1) ; 50
CIR(10, 10,5, 2) ; 30
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CIRF(10, 10, 5, 2) ; 30

BTN (20, 80, 32, 16, #%4H’, 1,0, 1, 4) ; -
BTN (20,80,32,16, 'button’, 1, 0, 1, 4);

DIR (1) ; 20

BPS (115200) ; 70

BL (20) ; 20

PS (20, 20, 1) ; 25

PL (0, 0, 90, 90, 1) ; 30

BOOT START (200) ; 80

MODE_CFG (0) ; 80

QRCODE (25, 45, Hi! fR%F, 200, 0) ; 230

QRCODE(25,45,Hi! Hello, 200,0);

o AU

® Typical application examples

1. FREREREMNEE

Character and picture overlay function

#2301 4k 27 T
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2. TEEFIRINAE

Horizontal and vertical screen switching function

O g
AR

DIR(0);
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3. EFREThEE

Graph function function

4. BCREETIRE

Backlight brightness adjustment function

s
BL(200); — & @S BL(0), — HXERR

*BL(255), AEXXE, WNERERENRERE,
HEEPRE _EEXEAEBL(200);
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5. B IEiESR
Show the code demo
1) . B R4S

. Display the two-dimensional code

EEERLITHE

Hil {743

(ZH#9RT, EounStudiofz TREA: CLR
(18);UartSend("CLR(15);QRCODE(40, 105, Hi!
{R,200,1), \An");CheckBusy(; EEFBERERITIE
WA ESER, HiPthis, S50E3 )

Display font

UartSend ("CLR(0);SBC(3);DC16(0,0,' UartB7=5¢',1),0C24(0,20, UartE7=E8',1);0C32(0,48, Uart@7=E", 1);DCV16(0,84, Uart @B~
' 1);DCV24(0,104, UartB7= 5", 1);DCV32(0,132,' Uart@ =", 1);PL(0,170,175,170,1);BOXF(110,180,170,210,1);CIR(50,195,20,1)\r\n");
Delay_ms(100);
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| UartB TR
Uart &= 5

Uart _Ei

3) . BRI
3) Display the changed number

double v=0.12; char buf[128]; char i; for(;;}) { v=0; for(i=0;i<50;i++) { sprintf(buf,"CLR(15);DC48(80,180, %3.1f 1)A\r\n" v); v=v+1.2;
UartSend(buf); delay_ms(10); } }
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