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RERAYIE O 5| BIThgE
50 & 5| /5 4 Ih g
1 86 %% 6800 5 8080 | FH4TEEOIRF: H:6800 %4, L:8080 R 5.
HATHORS: 2 VDD
2 VR fg L T g ) P R R, BT AN L BELR A R L . 1R E B 2 AR
VO $rH L, T SRR R PR LU . PR VR “7. F8 4 Th
RE J A2 11 5 R = 451 7
24 IRS ¥z VDD A, LB “VR” 2R3
3 IRS /4R ¥ VSS:fEF IC SMEREEFE, MRS “VR” SIRIE/ER .
¥ VDD: ] IC IS EPELREAT AT ELBE, Rl “VR” BIRIRRL
4 V4 i B HLE LCD X B HL . %5 VSS Z (a2 AR .
5 V3 it B L c2
6 V2 i AL M °
7 Vi i B HL IR o
9 Vo 4 8 L v
A3
.
e
BERXZR: VOUTOVOOVI>V2>V3>V4>VSS.
9 CAP2- 5 s HL % SMETHE R, T E:
10 CAP2+ 5 s L% T v
11 CAP1+ 15 15 L ws CT Vour
12 CAP1- 5 s L %
13 CAP3+ 5 HL S cL CAPSP
14 VOUT LCD fi5 4y 4 . I— CAPIN
j E— CAP1P
. I CAP2N
T — car2p
15 PS MeE IR | B2 VDD IR TR, B VSS: BB ETED
16 D7(SDA) | 1/0 FATHE I Hd 2 DBT
FRATHEINN : HR AT 3R (SDA)
17 D6 (SCK) | I/0 FATHEIN %45 54 DB6
FRATHEITI . ERAT I %P (SCLK)
18-23 D5-D0 1/0 s 28 DBO-DB5
FATH N . 2
24 E (RD) 6800 B 7 :{ffe | FRITE: OB I Hi%k$E 6800 B FPRT: [HRESS, MHEFARK.
8080 M J7: ik FEATH I I HE$E 8080 I Pt : SeEE, K HL~FA 2L
FATRE I 42 VDD Bia
25 R/W(WR) | 6800 BfFp:i2/5 | FRATH OB I HaE$E 6800 A FPit: H: e L: S48
8080 I} [7: 5 FEATH I I HLE$E 8080 B Pt : "S54, K- FA 2L
FATRE I 42 VDD Blia
26 RS (A0) TAARERGES | BT A 0: 1B F 78
27 RST =K1 KHPEN, EAsE)E, BIEIEESE, BRI IE TAE
28 Ccs Jridk fICHF ik
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29 VDD FHL 1% FEL 5 3.3V
30 VSS B oV
=1 EHRAIEOS|BIThEE
4. HAKRIE

4.1 &R (LcD)

7E LCD FHEFIZE 192X 64 AHFE, 192 NG5 55K8) 1C M, 64 MT{E 5 M 5UKE) 1C M,
IC HsE e LCD BE RS F XN T .21 COG) .

4.2 BN ERHER.

I/OH VDD VSS
COMG63 COM31 A
I%Z) 1C:1ST3020
—COM32 - chOJ\)m W
¢ B30 0
Q °g B N
| R
& - 2 @ -
| e I_CD ) 0131 AN
| 192*64 -
C63
N\

4.3 HHEW

B 2: JLX192646-32906 IR mx PR AU ¥ S AR i e B AE 1]

BV B LED U E MR SR T
TARIRE:-20+70° C;
FEAKIRIE: ~30+80° C;

et A

E TAERETAN: (80015)%5=40"75mA (LED AT %3t 5 5i);
TAEHE: 3.0V, {4 3. 3V 5 10 KK HLRH ;
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5. FARESH
5.1 RAWIREH GBEHRSHENSHFRBIER)
2R 5 PrRAEE FAA
/) iRt SN
FL it PR VDD - VSS | -0.3 7.0 V
LCD BXzh L& | VO, VOUT -0. 3 13. 5V Vv
LCD BREHHLJE | VI\V2\V3\V4 | 0.3 VO
Fif FL LR - - 100 vV
TAERE -20 +70 C
A7 -30 +80 C
x2: RAWMRESH

5.2 Hii (DC) &%

LA/ e moak % A br #E 1 FALA
MIN TYPE MAX

TAEHJE (24| VDD 2.4 3.3 3.6 vV
3. 3V L)
6 TAEH & | VLED 2.9 3.0 3.1 vV
1\ 1 L VIH - 2.2 VDD vV
g NG HL VIO = -0.3 0.6 Vv
e H v HELP VOH IOH = 0.2mA |[2.4 - vV
o H I HL P V00 100 = 1.2mA |- 0.4 Vv
B T /B | 1DD VDD = 3.3V - 0.3 mA
6 LAERHR | ILED VLED=3. OV 40 60 100 mA

*3: BRt (D) BH
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6. EERFHEY
6.1 PBITEO:

M CPU E#I 1ST3020 (Writing Data from CPU to

The 4-line SPI Interface

tooss

Y

1ST3020)

T3
Cs2="17)
|'- tsas Ly -+ t5aH Pl
AD >4 %
- tsLw >
SCL
- f=Hw
S |
* tsos > tsoH
5l >4

4. M CPUE# I1ST3020 (Writing Data from CPU to 1ST3020)

6.2 8170 : FFEXR (ACSH):

S$IES] 1ST3020 IR FFER : %4
e H 5 I oA W RAE LA
MIN TYPE MAX

4%k SPIH 1l & 41 Tseye S SCK 250 — 50 ns
(4-line SPI Clock Period)

1R FFSCK L Ik 5 Tstw 51 fHl: SCK 100 ns
(SCK “H" pulse width)

1R FFSCKIK FLT ik 5 Tsiw 5| J#: SCK 100 ns
(SCK “L" pulse width)

Hb bk 5 37 (] Tsas gl RS 150 — — ns
(Address setup time)

Hu sk DR IS 1] Tsan SI: RS 150 - — ns
(Address hold time)

KA 2 ST B[] Tsds 518 SID 100 - — ns

(Data setup time)

Kol R I 1) Tson 518 SID 100 - — ns

(Data hold time)

Fr ik A5 5 LI Th] Tess 5. CS 150 ns
(CS-SCL time)

HLi%: 0755-29784961
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Fi A5 5 PREFIN [H) Tesh

(CS-SCL time)

S CS

150

ns

VDD =3.0V+5%, Ta = 25°C

6.3 F1T#%0:

M CPU 5% 1ST3020 (Writing Data from CPU to 1ST3020)

System Bus Read/Write Characteristics 1 (For the 8080 Series MPU)

AD
— tas —e I Y —
Cs1
(C32="1") ,I/
-+ toves
le— oo, foow ——————»
WR.RD \\
[——————fccHr, looHw —————»
|« tosa > o
DO to DT
(Write)
< taccs »| le—fone
D0 to DT
(Read)

5. M CPUTEZI IST3020 (Writing Data from CPU to 1ST3020)

HLi%: 0755-29784961
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System Bus Read/Write Characteristics 2 (For the 6800 Series MPU)

AD
RW
A e — ——tane
“c31
(C82="1")
+ toves >
—tewLr, tewuw —————»
E N
b
[———— tewnr, tewsw—————————»|

| D=6 > 1tni:-
D0 to DY
(Write)
tacce ¥ lfe——1toxs
D0 to DY
(Read)

6. M CPUTEZ IST3020 (Writing Data from CPU to 1ST3020)

6.4 #1780 : FFEXR (ACSH):
SHIESR] 1ST3020 RIBTHFER: (8080 F 71| MPU)

mH o M 2% AT Y LA

MIN TYPE MAX

Hihk AR R ] tAHS8 0 _ __ iy

bk 37 [A] AO tAWS8 0 . ns

ARGHET (5] tCYC8 300 - ns

flige “fR” Bkt (5D WR | oW 60 — _ s

fiige “m” Bkeh (5D {CCHW 60 — — s

flige “K” Mkrp G5O pp  |ICCLR 60 — — s

fERE “wm 7 Bk (B0 tCCHR 60 — s

B A g SR A tDS8 40 __ ns

5 b DR A5 I 1] Do_D7 8 15 —

L 8] tACCS — 140

L HH R FO VIS [E] tOH8 10 100 s
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S#IEF] 1ST3020 B FE %3}? (6800 %I MPU)
i H 5 MRS AF W FRAE =<k v

MIN TYPE MAX
HhE PR AR I TR] AO tAH6 0 — — ns
Hbhik 74 7 (] tAW6 0 — ns
E ez tCYC6 300 — ns
fiige “IK” fkrp (5) gR|EWLW 60 — — s
ffige “wm&” Bk (5D tEWHW 60 e e ns
i gE “1&%” ik (52 RD tEWLR 60 e e ns
flige “wm” Bk G2 tEWHR 60 — ns
BB s LR [A] tDS6 40 - ns
%iﬁﬁ%ﬁﬁlﬂ Do-p7 oHe 15 —
seuinglE]| tACC6 —
LA H SR 0 B T8 tOH6 60 ns
6.5 BEREIE S AT FEZER (RESET CONDITION AFTER POWER UP):

|1 trw »
= N
i RoH N
K 7: BIRBIIEEMAEF
* 6: BiRBINEEMBIEFER
i H 5 MRS A W R AE =<k vy

MIN TYPE MAX
XA tr — — 1.0 us
SALRFHC SRS ] | tew S RES 1.0 - — us
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7. {ESTIEE:
7.1 189k
B 2 % ¥ 8.
RN R 4 i
RS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DBO
(1) BRTF/ K 0 1|0 1 0 1 1 1 0 BRTF/ K
(display on/off) 1 OXAE: 5%, OXAF: JT
() B T R A 0 0 |1 BR¥IaAT b, FE6 6L W RORA7 ik 3 1 BRI AT, PR E
(Display start line set) 0X40~0X7F, 7 AAREEE 0~63 17, £Xfi%
W B — s B oy OX60
(3) 7L Hhhik 15 0 1 |0 1 1 BTN, 34 4L WEIHNE . 5 8 47—, 64177048
(Page address set) AT, ATV EAE Y 0XBO~0XBS 43 51l 5 45
—HUEE AT, EITUR—A R —AT
bR, AR BRI X — 17 bR, LA EAE
4 0XBO~O0XBT 4 5% B 55— T~ 55 J\ L .
SUsbIE RARLE | O 0 |0 [0 |1 |ZUshEEIR 440 4 G 51 4 BRI S b, $R5E 128
@ HI i — 31, BTl S BEERK 55 100 41
B AR AL 1 B 0 |0 0 0 H sk B 4 AL sty 0X64, Matkissdm 2
Arikgik. 0x16, 0x0
(5) BRA 0 WS 0 0 0 0 I SROKE) 1C R4 RTIRAS, B A RE
(Status read) FH 484
(6)5 TR EUE 2SR BE | 1 8 AL B EHR M CPU SH¥E 2 it 5t — 1k hi—A>
( Display data write) B, AR R 8 AN ) AR
(7) BB B I SR B | 1 8 AL B~ EHE FOBS: 5O R B B L R
(Display data read) o H CI AR IR 4
(8) & 7 Al Hh bk 3% Uk 1 0 1 0 0 0 0 0 | EIRFIHLIEIE R
(ADC select) 1 | OXAO0: H#: FHhhkAEFA,
OxALl: x¥g: Fthhb A7 372
(9) B R IER/R . 0 1 |0 1 0 0 1 1 0 | BniER/xE:
(Display 1 | OxA6: HH#l: ER
normal/reverse) OxA7: i
(10) 45 7~ 4= B A o 0 1 |0 1 0 0 1 0 0 | oAk
(Display all points) 1 | OxA4: F#
OXAB: /R4 s b
(11)LCD fhif& ik E 0 1 |0 1 0 0 0 1 0 | WEMmELL:
(LCD bias set) 1 | OXA2: BIAS=1/9 (¥ H)
0XA3: BIAS=1/7
(12) #-th-5 0 1|1 1 0 0 0 0 0 | OXEO: “ik-%-F” JFifi.
(Read-modify-write) 1 bk (o 3
BN bbb+
SR FUHHEA N
HEESHICHE H43-44TT
(13) iBH Bk “iE-ih- |0 1|1 1 0 1 1 1 0 | OXEE: Lk “i-2-5” 8445 M
5" 84 ( End) HEES % IC BEIE 43-44
(14) BMHEAL (Resed) | 0 1|1 1 0 0 0 1 0 | OXE2 :#{H-E L.

HLi%: 0755-29784961
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(15) 4TI e 1|1 0 0 0 0 0 0 | fT IR P
(Common output mode 1 OXCO: ¥ @BHEMIMT: MERT
select) OXC8: REER I F: MTEI L
P e AR AR VAL S (B
D2. D1. DO hr43 % B P i 2 S T HF
(1 ETTT, O AANTTT), ML
16) Ay FH L NITH, O NARITH), HEERBERS 2
0 |0 1 0 1 . BATIFA AT, 0 AASTIF).
(Power control set) #, L3141

wae OX2C,0x2E,0x2F =4
BARINT B S, FRIK AT IF T
FE. PR . F R ERBASE. AT LA
w5 OX2F, — w8 = w4 ik

(17) EAFAFBABBALLS] | 0 0 |0 1 0 0 P4 HB He R A B FH

BN LS (Rb/Ra) AT LAFEAFE v

w’E WXL . WRE G Y. 0x20~0x27,
BT P FERRHR, B/ ER R
W E VEE P B, mT AR A Ao T L
i v Lo o o 0 10 10 {8, WG TEEEM. Rl %%
(18) 4 OX8L AL, Tif—KI84 & E
Y A o o 6 L PR M0HE, 0~63 3t 64 4% FEI 4. OX00~Ox3F, HUHE kAT b B ke,
/N R
(19)H A EbF B : 0 1 |0 1 0 1 1 0 0 | B BRI RBE:
SINES 1 OXAC: 7%, OXAD: .
AR A 7EHEN KB H IR A 2R 21
(20) JEEAEHL R 0 1|1 1 1 1 0 0 0 | ARG
(Booster ratio set) o o 0 0 0 0 | 2 frmE 00: 2f%, 3f%, 4f%
srEfe | 0L SfF
11: 6 ff. ARSI R ET ALY 4
i, A R4
(21) Ak (Power A, %4, £H “(10)ER
save) EERET . (19BSERER: TR
B G A “HHINEE” . VEAE IC M
% 47 T “POWER SAVE”
(22)x54 ( NOP) 0 1|1 1 0 0 0 1 THAE
(23) WL (Test) 0 1|1 1 1 * * * PEBIRH, T3

THIEZ% 1IC %R IST3020.PDF” [ 45 32~46 T,

HLi%: 0755-29784961 Http:/Aww.jIxlcd.cn
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7.3 55 DD RAM HbhFAYFT R £ &

TH B UIME X PAGE, 5-PRFFTE “T07 JEAR—AEE, TEHRR 8 MR —A “T”,
—/N 128%64 fFERIBF N 8 AN “T1”, B0 “T” BT “Ul”.

DB7—DBO FIHEF M. BE RN T _EHEFIK . BRARAL DO RAER L, BmiL DT BREH T
H. 841 (bit) FIWIN—ANSFE, BE “1” REBARIZARE, <07 REFEFHZAE. TFHE
FfiR:

DO 0 1 1 1 0 COMO

D1 1 0 0 0 0 COM1

D2 0] O 0 0 0 COM2

D3 0 1 1 1 0 COM3

D4 1 0 0 0 0 COM4

Display data RAM Liquid crystal display
(R REBHEFHES €11

T4 E 1ST3020 1C %k, nliEid “IST3020. PDF” 2 465 18 TSR AU AR R .

HLi%: 0755-29784961 Http://www.jlxlcd.cn 13
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Page Address Data Line COM
DE2 | DBZ | DB1 | DBO Address Qutput
SHL=0 [ SHL=1
0oH ~ COMD | COMEs
oiH COM1_ | COMEz
0zH CoMZ | CoMet
0 0 0 0 Pagel 03H COM2 | COMED
0aH COMZ | COMED
054 COME | COMES
05H COME | COMET
o7H COM? | COMES
0EH COME__ | COMES
0oH COME | COME4
. 0AH COMI0 | COMES
0 0 0 1 Page1 0BH COM11_| comaz
DC COM12 | COMET
oH COM13 | COMED
OEH COMi4_| CoMag
OEH COM15 | COMa5
10 TOMIE | COMaT
TR COMIT_| COoM4s
120 COM1S | COMas
0 0 1 0 Page2 20 COM1Z | CoMad
E] COMz0_ | CoMa3
150 COM21 | COMaz
184 CoMzz | COMAT
TH COMZZ_ | COoMeD
] COMZ4 | COM3D
1t COMIZ5 | COMZE
AR CoOMza_ | comar
0 0 1 1 Page3 1BH start 1 COMZT_| coMzs
CH . COMZE | COMa5
ioH CoMza_| comaa
EH COM20 | COM33
FH COM21 | COMaz
204 COM2Z_| COMNET
214 COM23 | COM3D
72H COM34 | COMZa
0 1 0 0 Faged ] COM25 | COMZE
244 COM2a | COMZT
254 COMa7F | COMZB
250 COM25_ | COMZ5
771 COM23_ | COMZ4
2EH COMa0 | COMZ3
20H COMa1 | ComMzz
TAH COMaz | COMZT
0 1 0 1 Fageb 2BH COMa3 | COMZD
C COME4 | COMID
ZoH COMa5 | COMIG
2EH COMEa | COMIT
SEH CoMa7 | COMia
30H COM25 | COMIS
IH COMad | COMI4
24 COMED | COMIZ
0 1 1 0 Page6 334 COME1 | COMIZ
344 COMEZ | COMTY
=4 COMEZ | COMID
354 COME4 | COMS
371 COMES | COMB
354 COMEs | CoMT
30H COMET | COME
TAR COMES | COMS
0 1 1 1 FPage/ EES COMEd | Come
iCH COMED | COM3
I0H COME] | COMZ
ZEH COMEZ | comi
3FH J COMEZ | COMD
11000 Paget . COMS
Column ADC =0 |00 |07 [o2 o3 |04 [os DA|DB|DC|DD|OE|oF —
Addrass ADC=1 |FF|FE|FO|FC|FB|FA| ... 35 |24 |23 |22 |21 |20 When _the initial display
AR AEIEIEEE Line address
LCD Output sle|g|e|e|s 2 8lglelalg Is 1C [HEX]
o w L =] LY ] L

7.4 I 3E
FH TG 0 SR TR, FRUG D AT 110Gk, 75 M TETE E % BoR, R iE s 55

HLi%: 0755-29784961 Http://www.jlxlcd.cn 14
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SERRELNTE
A A -
FE (RENGITTEE) . 2R
Hl. BiE. J‘E?EE??E ﬁinmikﬁ'F?T
o (MAEF

7.5%

451 -

v

BiEZ. 0%

1E ff b 2
WRIFIRA B IERE S A RBEE, &
ERZEH: ARERBIEE.

O &0)

B

10sg O MIE: FOB: CS. RESET
. RW. E. RS. DO—D7, E20Af-
CS. SCLK. SDA. RESET. RS

g 1€

mERH
ERASENERLAUSS, BESR
E%E;ﬁﬁfiﬁ:‘ HihAREiL#ERE
BF (RNBER “H5” ), BFA
SHRE, HEZE (FE) 8RB
AR A g T1E.
WA 5 MPU (PA 8051 &A1 H. A AL E)) £ 0 K-
upD UCG{+3.3U)
Uss Uss{au)
D7 P1.7
I |
DA P1.8
RS (AD) 3.3 MPU
UR P2.1
RD P3.Aa
RES pP3.c
P34

Cs

K 8. IirHe

HLi%: 0755-29784961
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NS
IE4T PR
CON1 23
o E es
1 C86
€36 3 R6  vDD
VR e
e 3 VDD
va 4 V4 Cl, InF
v 5 V3 o wF
= g V2 c3  F ! VES
1_1 7 V1 T pq,  IF
- 8 Vi C3) | 1uF !
AP E CAF2- "' g6y 2.20F
capae 10 CAP2+ I |
AP~ 1-1\. E:-__-: 1+ C7 I I 2 2uF
B Fa Al
[ _cams- 8, 220F
e 14 VOUT €2 2.20F ' VES
T 15 VDD '
o 16 D7 1117.3.3V
] = ﬁ . .
Dt 17 D6 VCC | 3 vee VDD 2 VDD
oS 18 a [
- 19 D4 Z Ul
D4 2 — C10 ) c11
D3 = = - —
2w 10F o
D1 = - -
Do 24 E wm
RD ~ - 7
25 W e
WR ot
AQ — BT
RT & WREREES ERA2T-35V
R —— DD CPUR 5.0VEd B1117/33V, #E8E B&33V
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/% Test program for JLX19264G-32906, F4{7#:D
Xzl IC & :I1ST3020 (or compatible)
EECIREEF: Mk http://www. jlxled. cn;

*/

#tinclude <regbl.H>

#include <intrins. h>

#tinclude <Ctype. h>

sbit cs1=P374; /RO T X */
sbit reset=P375; /#FEOEX*/

sbit rs=P3°3; /HEOE X */
sbit rd=P3°0; /*3% 058 X */
sbit wr=P2°1; /*EOEN . FH4hPL.071. 7 %5 DBO DB7*/

sbit key=P2°0; /HHEREEN, P2.0 05 GND Z [Al4E— Mg/
HLi%: 0755-29784961 Http://www.jlxlcd.cn 17
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#define uchar unsigned char
#define uint unsigned int
#tdefine ulong unsigned long
uchar code bmp 19264[];

uchar code zhuangl[];
uchar code tailll;
uchar code shill];
uchar code yongl[];

void delay(int i);
void delay us(int i) ;

//=============transfer command to LCM===========—==—==
void transfer command(int datal)
{

cs1=0;

rs=0;

wr=0;

rd=0;

delay us(2);

Pl=datal;

rd=1;

delay us(2);

csl=1;

rd=0;

void transfer data(int datal)

{
cs1=0;
rs=1;
wr=0;
rd=0;
Pl=datal;
rd=1;
csl=1;
rd=0;

}

/*FERT*/
void delay(int i)
{
int j,k;
for (3=0; j<i; j++)
{
for (k=0;k<109;k++); //lms
}
}

/*FERT*/
void delay us(int i)
{
int j, k;
for (j=0; j<i; j++)
{
for (k=0;k<1;k++) ;
}

HLi%: 0755-29784961
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}

void waitkey()

{
repeat: if(key==1)
goto repeat;
else
delay (1000) ;

}
/*LCD AEHAT IR */

void initial led()

{
rd=0;
reset=0;
delay (20) ;
reset=1;
delay (10) ;
transfer_command (0xAB) ; //FF )5 N &5 iR L.
delay(10) ;
transfer_command (0x2C) ; //FESE 1
delay (20) ;
transfer command (0x2E) ; //FESH 2
delay (20) ;
transfer_command (0x2F) ; //FES B 3
delay (20) ;
transfer_ command (0xA2) ;
transfer_ command (0x23) ;
transfer_ command (0x81) ;
transfer_ command (0x0b) ;
transfer_ command (0x40) ;
transfer_ command (0xAl) ;
transfer_ command (0xCO) ;
transfer command (0xAF) ;

/HEEFEA*/
/* BN 5E R/

//BIAS #E
//RLVE YT B B
/R XT B

void lcd address (uchar page, uchar column)
{
colum=column+31;
page=page—1;
transfer_ command (0xbO+page) ;

transfer_command (((column>>4)&0x0f) +0x10) ;
transfer_command (column&0x0f) ;

}
/*E R B/

void clear screen()
{
unsigned char i, j;
for (i=0;i<9;i++)
{
lcd_address(1+i,1);
for (j=0; j<224; j++)
{
transfer_data (0x00) ;

}
}

//BNEEIRF: NERA
/ATHEBEIRE: NERA

//P RS ELEEROMEL: M 0x00 I 0x3f

/!

/BT BRAE 84T, —METEK 64 TR 8 M. RATFHE
Frinfse 1 31, 76 LCD 33 IC BEH 0 |, FTUERERE 14/

// BB F ALK 4 47
// BB F ALK 4 7

HLi%: 0755-29784961
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//==ERAET: FlnEEr, BITER, RIIER FHEER=———
void test_display (uchar datal,uchar data2)
{
int i, j;
for (j=0; j<8; j++)
{
cs1=0;
led_address(j+1,1);
for (i=0;1<192;i++)
{
transfer_data(datal) ;
transfer_data(data2) ;

}

void display_graphic 16x192 (uchar page, uchar column, uchar datal)
{
int i, j;
for (3=0; j<2; j++)
{
lcd_address(pagetj, column) ;
for (i=0;i<192;i++)
{
transfer_data(datal) ;

}
}

void display graphic_16x16 (uchar reverse, uchar page,uchar column, uchar *dp)
{
int i, j;
for (j=0; j<2; j++)
{
lcd_address (pagetj, column) ;
for (i=0;i<16;i++)

{
if (reverse==1)
transfer_ data (dp) ;
else
transfer_data(T*dp) ;
dpt+;
}
}
}
void display_graphic 19264 (uchar page, uchar column, uchar *dp)
{
int i, j;
for (j=0; j<8; j++)
{

lcd_address (pagetj, column) ;
for (i=0;i<192;i++)
{
transfer data (*dp) ;
dpt+;

HLi%: 0755-29784961 Http:/Aww.jIxlcd.cn
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}

void main(void)

{

while(1)

initial lecd();

clear_screen();
display_graphic_19264(1, 1, bmp_19264) ;
waitkey Q) ;

clear_screen();
display_graphic_16x192(1, 1, 0xff) ;
display_graphic_16x16(0, 1, (16%3), zhuangl) ;
display_graphic_16x16(0, 1, (16%4), tail) ;
waitkey Q) ;

test_display (0xff, 0xff) ;

waitkey () ;

test_display (0xff, 0x00) ;

waitkey () ;

test_display (0x00, 0xff) ;

waitkey Q) ;

test_display (Oxaa, 0xaa) ;

waitkey () ;

test_display (0x55, 0x55) ;

waitkey Q) ;

uchar code zhuangl[]={

/4
/4

XF: R —/
Rk 12; HPETXMEREAN: 5 x H=16x16

//clear all dots

//EER
/I 1
/ /1% 2
/B2 1
/B 2

__*/

0x08, 0x30, 0x00, 0xFF, 0x20, 0x20, 0x20, 0x20, 0xFF, 0x20, 0xE1, 0x26, 0x2C, 0x20, 0x20, 0x00,
0x04, 0x02, 0x01, 0xFF, 0x40, 0x20, 0x18, 0x07, 0x00, 0x00, 0x03, 0x0C, 0x30, 0x60, 0x20, 0x00} ;

uchar code taill[]={

fa—
fa-

XF: B
KAk 12; WRAETXRHSERER: T x B=16x16

__*/

0x00, 0x04, 0x04, 0x04, 0x84, 0x44, 0x34, 0x4F, 0x94, 0x24, 0x44, 0x84, 0x84, 0x04, 0x00, 0x00,
0x00, 0x60, 0x39, 0x01, 0x00, 0x3C, 0x40, 0x42, 0x4C, 0x40, 0x40, 0x70, 0x04, 0x09, 0x31, 0x00} ;

uchar code bmp_19264[]={

/4
/4

TNT —IEEG: E:\work\F F BRI \JLX19264G-803. bmp ——*/
S x B E=192x64 —%/

0xFF, 0x81, 0x11, 0x21, 0x01, 0x41, 0x31, 0x91, 0x51, 0x11, Ox11, 0x51, 0x91, 0x51, 0x31, 0x01,
0x01, 0x81, 0x81, 0xF9, 0x81, 0x81, 0x01, 0xF9, 0x01, 0x01, OxF1, 0x01, 0x01, 0xF9, 0x01, 0x01,
0x01, 0x21, 0x21, 0x21, 0x21, 0x21, 0x29, 0xF1, 0x21, 0x21, 0x21, 0x21, 0x21, 0x31, 0x21, 0x01,
0x01, 0x01, 0x01, 0x01, 0x01, 0xF1, 0x51, 0x51, 0x51, 0x51, 0x51, 0xF9, 0x11, 0x01, 0x01, 0x01,
0x01, 0x11, 0xF1, 0x91, 0x91, 0xF1, 0x11, 0x91, 0x89, 0xB1, 0x81, 0xAl, 0x99, 0x81, 0x81, 0x01,
0x01, 0x01, 0x09, 0x11, 0x31, 0x01, 0x11, Ox11, 0xD1, Ox11, Ox11, 0x11, 0xF9, 0x11, 0x01, 0x01,
0x01, 0x01, 0x01, 0xC1, 0x41, 0x41, 0x41, 0xF9, 0x41, 0x41, 0x41, 0x41, 0xE1, 0x41, 0x01, 0x01,
0x01, 0x01, 0x01, 0x11, O0x11, 0x11, 0x11, Ox11, 0x91, 0x91, 0x51, 0x31, 0x19, 0x11, 0x01, 0x01,
0x01, 0x21, 0x21, 0x21, 0x21, 0xAl, 0x61, 0x39, 0x21, 0x21, 0x21, 0xAl, 0x21, 0x31, 0x21, 0x01,
0x01, 0x01, 0xF1, 0x11, 0x91, 0x71, 0x01, 0xF1, 0x51, 0x51, 0x51, 0x51, 0xF9, 0x11, 0x01, 0x01,
0x01, 0x01, 0x01, 0x01, 0x81, 0x41, 0x31, 0x01, 0x01, 0x39, 0xC1, 0x01, 0x01, 0x01, 0x01, 0x01,
0x01, 0x81, 0x91, 0x91, 0x91, 0x91, 0x91, 0x91, 0x91, 0xD1, 0x91, 0x11, 0xF9, 0x11, 0x01, OxFF,
0xFF, 0x10, 0xF3, 0x0C, 0x03, 0x84, 0x45, 0x24, 0x14, 0xFF, 0x0C, 0x14, 0x24, 0xC5, 0x44, 0x00,
0x00, 0x20, 0x60, 0x3F, 0x10, 0x90, 0x40, 0x3F, 0x00, 0x00, 0x7F, 0x00, 0x00, 0xFF, 0x00, 0x00,
0x00, 0x00, 0x00, 0xFF, 0x01, 0x01, 0x01, OxFF, 0x01, 0x01, 0x41, 0x81, 0x7F, 0x00, 0x00, 0x00,
0x00, 0x00, OxFC, 0xA4, 0xA4, 0xA5, 0xFD, 0x01, 0x01, 0xFD, 0xA5, 0xA5, 0xA4, 0xFC, 0x00, 0x00,
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0x00, 0x40, 0x7F, 0x24, 0x24, 0xFF, 0x10, 0x14, 0x84, 0x64, 0x1F, 0x24, 0x44, 0x84, 0x84, 0x00,
0x00, 0x01, 0x01, 0x01, OxFF, 0x40, 0x22, 0x02, 0xFF, 0x02, 0x02, 0x02, 0x7F, 0x80, 0xE0, 0x00,
0x00, 0x00, 0x00, 0x3F, 0x12, 0x12, 0x12, OxFF, 0x12, 0x12, 0x12, 0x12, 0x1F, 0x00, 0xCO, 0x00,
0x00, 0x02, 0x02, 0x02, 0x02, 0x02, 0x82, 0x02, 0xFF, 0x02, 0x02, 0x02, 0x02, 0x03, 0x02, 0x00,
0x00, 0x08, 0x04, 0x02, 0x01, 0xFF, 0x15, 0x15, 0x15, 0x15, 0x15, 0xFF, 0x01, 0x00, 0x00, 0x00,
0x00, 0x00, 0xFF, 0x10, 0x21, 0x1E, 0x00, OxFF, 0x82, 0x9E, 0x22, 0x52, 0x8B, 0x84, 0x80, 0x00,
0x00, 0x04, 0x02, 0x81, 0xCO, 0xA0, 0x98, 0x86, 0x80, 0x90, 0xA0, 0xC1, 0x82, 0x06, 0x02, 0x00,
0x00, 0x00, 0x00, 0x3E, 0x12, 0x12, 0x12, 0x12, 0x3E, 0x00, 0x80, 0x00, 0xFF, 0x00, 0x00, OxFF,
0xFF, 0x80, 0x41, 0x20, 0xF8, 0x54, 0x50, 0x50, 0xF4, 0x59, 0x50, 0x50, 0x50, 0x10, 0x00, 0x00,
0x00, 0x08, 0x88, 0xF8, 0x89, 0x88, 0x00, 0x08, 0x08, 0xF8, 0x08, 0x08, 0xF8, 0x0D, 0x08, 0x00,
0x00, 0x00, 0x60, 0x58, 0x40, 0x40, 0xFC, 0x41, 0x40, 0x40, 0x44, 0x58, 0x40, 0x60, 0x40, 0x00,
0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00,
0x00, 0x00, 0x00, 0xC0, 0x78, 0x41, 0x40, 0x41, 0xFC, 0x40, 0x40, 0x40, 0x60, 0x41, 0x00, 0x00,
0x00, 0x00, 0x10, 0x10, 0x10, 0x30, 0xDO, 0x14, 0x19, 0x90, 0x70, 0x10, 0x10, 0x10, 0x11, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00,
0x00, 0x80, 0xEOQ, 0x9C, 0x90, 0x90, 0x10, 0xC9, 0x50, 0x40, 0x7C, 0x40, 0x50, 0xC8, 0x00, 0x00,
0x00, 0x80, 0x40, 0x20, 0xFC, 0x51, 0x50, 0x54, 0xF8, 0x50, 0x51, 0x51, 0x58, 0x10, 0x00, 0x00,
0x00, 0x00, 0x01, 0x08, 0x08, 0x08, 0x08, 0x09, 0xF8, 0x08, 0x08, 0x08, 0x0C, 0x89, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x80, 0x00, 0x00,
0x00, 0x00, 0x80, 0xE0, 0x1C, 0x20, 0x20, 0x20, 0xA0, 0xFC, 0xA0, 0x21, 0x20, 0x30, 0x20, OxFF,
0xFF, 0x90, 0x90, 0x50, 0x57, 0x35, 0x15, 0x15, 0xFF, 0x15, 0x35, 0x55, 0x55, 0x94, 0x90, 0x00,
0x00, 0x02, 0x7F, 0x10, 0x10, 0x1F, 0x81, 0x41, 0x31, 0xOF, 0x01, 0x01, 0xFF, 0x01, 0x01, 0x00,
0x00, 0x80, 0x40, 0xA0, 0x98, 0x86, 0x41, 0x47, 0x29, 0x11, 0x29, 0x45, 0x43, 0xCO, 0x40, 0x00,
0x00, 0x00, 0x08, 0x30, 0x60, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x82, 0x81, 0x80, 0x84, 0x84, 0x84, 0x84, 0xFF, 0x84, 0x84, 0x84, 0x84, 0xCO, 0x80, 0x00,
0x00, 0x80, 0x60, 0x1F, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00,
0x00, 0x00, 0x08, 0x30, 0x60, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x04, 0x04, 0xFF, 0x44, 0x24, 0x00, 0xFF, 0x0A, 0x0A, 0x0A, 0x4A, 0x8A, 0x7F, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0xFF, 0x95, 0x95, 0x95, 0x97, 0x95, 0x95, 0x95, 0xF5, 0x04, 0x00, 0x00,
0x00, 0x01, 0x01, 0x01, 0x01, 0x01, 0x41, 0x81, 0x7F, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00,
0x00, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x00,
0x00, 0x01, 0x00, 0xFF, 0x10, 0x08, 0x14, 0x13, 0x10, 0xFF, 0x10, 0x13, 0x14, 0x08, 0x10, OxFF,
0xFF, 0x20, 0xC2, 0x0C, 0xC0, 0x08, 0xC8, 0x38, 0x08, 0x8A, 0x7C, 0x48, 0x48, 0xCC, 0x08, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x7C, 0x54, 0x54, 0x54, 0x54, 0x54, 0x7E, 0x04, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0xFC, 0x54, 0x54, 0x54, 0x54, 0x54, 0x54, 0x54, 0xFE, 0x04, 0x00, 0x00,
0x00, 0x00, 0x40, 0x44, 0x44, 0x44, 0x44, 0x44, 0xC4, 0x44, 0x44, 0x44, 0x46, 0x64, 0x40, 0x00,
0x00, 0x10, 0x90, 0xFE, 0x50, 0x90, 0x08, 0xE8, 0xBE, 0xA8, 0xA8, 0xBE, 0xA8, 0xEC, 0x08, 0x00,
0x00, 0x20, 0x20, 0xFE, 0x20, 0x20, 0x20, 0x10, 0x10, OxFE, 0x10, 0x10, 0xF8, 0x10, 0x00, 0x00,
0x00, 0x00, 0xF0, 0x18, 0x16, 0x10, 0xF0, 0x40, 0x20, 0x98, 0x16, 0x10, 0x10, 0xF8, 0x10, 0x00,
0x00, 0x00, 0x04, 0x04, 0x04, 0x74, 0x54, 0x54, 0x56, 0x54, 0x54, 0x74, 0x04, 0x04, 0x04, 0x00,
0x00, 0x28, 0x28, 0x28, 0xFC, 0x26, 0x24, 0x00, 0x40, 0x88, 0x30, 0x00, 0xFE, 0x00, 0x00, 0x00,
0x00, 0x10, 0x10, 0x10, OxFE, 0x90, 0x00, 0x90, 0x90, 0x90, 0xFE, 0x90, 0x90, 0x98, 0x10, 0x00,
0x00, 0x00, 0x80, 0x40, 0x20, 0x10, 0x0C, 0x80, 0x00, 0xOE, 0x30, 0x40, 0x80, 0x80, 0x80, 0x00,
0x00, 0x20, 0x24, 0xA4, 0xA4, 0xA4, 0xA4, 0xA4, 0xA4, 0x34, 0x24, 0x04, OxFE, 0x04, 0x00, OxFF,
0xFF, 0x04, 0x7C, 0x03, 0x00, 0x01, 0x7F, 0x42, 0x41, 0x22, 0x14, 0x09, 0x16, 0x21, 0x40, 0x00,
0x00, 0x00, 0x7F, 0x29, 0x29, 0x29, 0x7F, 0x00, 0x00, 0x7F, 0x29, 0x29, 0x29, 0x7F, 0x00, 0x00,
0x00, 0x40, 0x42, 0x44, 0x58, 0x40, 0x7F, 0x40, 0x40, 0x7F, 0x50, 0x48, 0x44, 0x62, 0x40, 0x00,
0x00, 0x00, 0x10, 0x08, 0x04, 0x03, 0x20, 0x40, 0x3F, 0x00, 0x01, 0x02, 0x04, 0x18, 0x00, 0x00,
0x00, 0x06, 0x01, 0x7F, 0x00, 0x49, 0x48, 0x2B, 0x1A, 0x0E, 0x0A, 0x1A, 0x2A, 0x4B, 0x48, 0x00,
0x00, 0x08, 0x18, 0xOF, 0x44, 0x44, 0x22, 0x12, 0x0E, 0x03, 0x06, 0x0A, 0x13, 0x62, 0x22, 0x00,
0x00, 0x00, 0x7F, 0x21, 0x21, 0x21, 0x7F, 0x00, 0x00, 0x00, 0x23, 0x40, 0x20, 0x1F, 0x00, 0x00,
0x00, 0x00, 0x00, 0x7F, 0x01, 0x01, 0x1D, 0x15, 0x15, 0x15, 0x1D, 0x01, 0x41, 0x7F, 0x00, 0x00,
0x00, 0x08, 0x06, 0x01, 0x7F, 0x01, 0x02, 0x04, 0x04, 0x05, 0x04, 0x04, 0x7F, 0x02, 0x02, 0x00,
0x00, 0x02, 0x22, 0x41, 0x3F, 0x00, 0x40, 0x40, 0x23, 0x14, 0x08, 0x14, 0x22, 0x41, 0x40, 0x00,
0x00, 0x01, 0x00, 0x20, 0x70, 0x28, 0x26, 0x21, 0x20, 0x24, 0x28, 0x30, 0x60, 0x01, 0x00, 0x00,
0x00, 0x00, 0x00, 0xOF, 0x04, 0x04, 0x04, 0x04, 0x0F, 0x00, 0x20, 0x40, 0x3F, 0x00, 0x00, OxFF,
0xFF, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x04, 0x04, 0xFC, 0x04, 0x04,
0x00, 0x04, 0xFC, 0x04, 0x00, 0x00, 0x00, 0x00, 0x00, 0x04, 0x0C, 0x34, 0xC0, 0x34, 0x0C, 0x04,
0x00, 0x00, 0x08, 0x08, 0xFC, 0x00, 0x00, 0x00, 0x00, 0x00, 0x78, 0x84, 0x84, 0x84, 0x48, 0xF0,
0x00, 0x00, 0x18, 0x04, 0x04, 0x84, 0x44, 0x38, 0x00, 0x00, 0xFO0, 0x88, 0x44, 0x44, 0x4C, 0x80,
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0x00, 0x00, 0xC0, 0x20, 0x10, 0xFC, 0x00, 0x00, 0x00, 0xF0, 0x08, 0x04, 0x04, 0x04, 0x1C, 0x00,
0x00, 0x40, 0x40, 0x40, 0x40, 0x40, 0x40, 0x40, 0x00, 0x00, 0x38, 0xC4, 0x44, 0x44, 0xC4, 0x38,
0x00, 0x00, 0xF0, 0x08, 0x04, 0x04, 0x08, 0xF0, 0x00, 0x00, 0x18, 0x04, 0x44, 0x44, 0xA4, 0x18,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x04, 0x04, 0xFC, 0x04, 0x04, 0x00, 0x00, 0x00, 0x38, 0x44, 0x44, 0x84, 0x84, 0x1C,
0x00, 0x0C, 0x04, 0x04, 0xFC, 0x04, 0x04, 0x0C, 0x00, 0x00, 0x18, 0x04, 0x44, 0x44, 0xA4, 0x18,
0x00, 0x00, 0xF0, 0x08, 0x04, 0x04, 0x08, 0xF0, 0x00, 0x00, 0x18, 0x04, 0x04, 0x84, 0x44, 0x38,
0x00, 0x00, 0xFO0, 0x08, 0x04, 0x04, 0x08, 0xF0, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxFF,
0xFF, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0xB0, 0xA0, 0xA0, 0xA0, 0x9F, 0x80, 0x80,
0x80, 0x88, 0x8F, 0x88, 0x88, 0x88, 0x88, 0x8C, 0x80, 0x88, 0x8C, 0x8B, 0x80, 0x8B, 0x8C, 0x88,
0x80, 0x80, 0x88, 0x88, 0x8F, 0x88, 0x88, 0x80, 0x80, 0x80, 0x80, 0x8C, 0x88, 0x88, 0x84, 0x83,
0x80, 0x80, 0x8C, 0x84, 0x89, 0x88, 0x88, 0x8C, 0x80, 0x80, 0x87, 0x88, 0x88, 0x88, 0x88, 0x87,
0x80, 0x80, 0x81, 0x81, 0x89, 0x8F, 0x89, 0x89, 0x80, 0x83, 0x84, 0x88, 0x88, 0x89, 0x87, 0x81,
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x87, 0x88, 0x88, 0x88, 0x88, 0x87,
0x80, 0x80, 0x83, 0x84, 0x88, 0x88, 0x84, 0x83, 0x80, 0x80, 0x86, 0x88, 0x88, 0x88, 0x88, 0x87,
0x80, 0x80, 0x8B, 0x87, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80,
0x80, 0x80, 0x88, 0x88, 0x8F, 0x88, 0x88, 0x80, 0x80, 0x80, 0x8E, 0x88, 0x88, 0x88, 0x88, 0x87,
0x80, 0x80, 0x80, 0x88, 0x8F, 0x88, 0x80, 0x80, 0x80, 0x80, 0x86, 0x88, 0x88, 0x88, 0x88, 0x87,
0x80, 0x80, 0x83, 0x84, 0x88, 0x88, 0x84, 0x83, 0x80, 0x80, 0x8C, 0x8A, 0x89, 0x88, 0x88, 0x8C,
0x80, 0x80, 0x83, 0x84, 0x88, 0x88, 0x84, 0x83, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, OxFF

}

RAiTEO

uDD UEC(3.3)
uss USS(8)
L SDA{D7) P3.2  MPU
C SCLK({DG) P3.1
M Ag P3.0
RES P1.8
£s P1.1
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3T MR, AR DT A RAER R & a2 X P e Bl

HLi%: 0755-29784961 Http://www.jlxlcd.cn 23



JIXC I SR T

EELESES

JLX19264G-32906-BN

HHH: 2020-4-22

BITHIF

#include <reghl.H>

sbit lcd_rs=P373;
sbit lcd_sclk=P176;
sbit led_sid=P177;

shit reset=P375;
shit cs1=P374;

B 4T FEL B

&

CON1 o5
i d Ve
1 CB6
C,f's 2 » 28 VDD
R -
Rs |3 VDD
va |+ w4 Cl  IoF
. 5 V3 " 2y 1
:f & w2 C3 | JF | T vas
- 7 VI ™ o4, IoF
it | 5
Yé 8§ VO C5yp LoF ! '
capa. 3 CAPZ- " C6y 2.0F
cape 10 CAP2+ I |
CAD~ 1-1. E.:-__-:.-— C7 H 2 2uF
Pl i HE -
[ e C8, 20F
14 VOUT CO | 2.20F || WSS
VPUT = | ==
53 15 55
-~ 16 DI(SDA) 1117.3.3V
' 7 6(3CK) V . 2y
De 17 D&ECK) vee, 3 [ vop TD
D5 13 i |
" 15 Z Ul
D4 : _|c10 5 c1ly
D3
- E-. —‘Vlcﬂ:‘ 10wF [
D1 = - ‘
23
DO =
24 L
RD 25 %
WR :; T e
A T e
RST T BEEEEES EREIT-35V
s D CPUE 5.0VH E11173.3V. #HEHM3
VDD 30 = CPUE33VH TEEE 111733V, EEEVDD
Vs —
CR&:68008F FF: R3%T . REE0ETIZME
PIN30 Fl 2 26800

FrESEE BN EEIEVE &

/HEOEN : led_rs BEE LCD AY rs*/
/HEOEN : led_sclk 52 LCD B sclk*/
/FEOEN : led_sid iR LCD BY sid*/
/MEOEN : led_reset 5E2 LCD BY reset*/

/HEOEN : lcd_cs1 2 LCD B cs1*/

void transfer_command (int datat)

{

char i;
led_rs=0;

for (i=0;i<8; i++)

{

led_sclk=0;

i f (data1&0x80)

led_sid=1;

else led_sid=0;
led_sclk=1;
datal=datal<<=1;

}

HLi%: 0755-29784961

Http://www.jIxlcd.cn

24



JX EYITH SIBHUE T S JLX19264G-32906-BN  [1#: 2020-4-22

/*EHHEE] LCD FEHR*/
void transfer_data(int datal)
{
char i;
led_rs=1;
for (i=0;i<8; i++)
{
led_sclk=0;
if(data1&0x80) lcd sid=1;
else led_sid=0;
led_sclk=1;
datal=datal<<=1;

HLi%: 0755-29784961 Http://www.jlxlcd.cn 25



