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GraphicLCDCtrl A H—4L AL E M UDB S8, 4] 4 Bos b sEl.

& 4. 2

Timing generation

Graphic LCD Controller (GraphicLCDCtrl)

Horizontal

Vertical

cy_psoc3_dp8

cy_psoc3_dp8

Sync BP
counter counter

Sync BP
counter counter

FP Active
counter counter

counter counter

Active

Iy

Control logic

- -

SRAM Access

Output logic

cy_psoc3_dp

cy_psoc3_dp

cy_psoc3_dp

Addr2 counter

Addrl counter
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— hsync
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—— de
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—— doe
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—> interrupt

Random memory
access Addr2

Random memory
access Addrl
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access Addr0

cy_psoc3_dp cy_psoc3_dp
MSB Input LSB Input
data bus data bus
MSB Output LSB Output
data bus data bus
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GraphicLCDCtrl_STATUS_REG
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KT LCD 21| 8% 40 A4 B AE 244 UDB B4 A . iZ 2844 DL B
FEKT
R BERE | s | REWT | REAT | OVAME | i
LN 7 35 1 1 - _

AP| TR 5

RAEA R gm 2eds . a0 P AP s DU AR EC B O, AL F A6 a8 A —
B MR TR AR E T RTE AP ARGk S .
A A AT AR 2 i I B AR S R P R e BRI B R A . AE RS, AT RAS BRI R
o W TREERIBELE, AT g 1A AL B R ST I T A E A s A

PSoC 3 (Keil_PK51)

PSoC 5LP (GCC)

mE W SRAM W SRAM
F FH F FH
BNE 417 6 500 9
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HIAMARZ RS RrE
KeAE S A UL, 75 X S & ] 2. -40°C < Ta<85°C H T;<100 °C. BRIER A
R, 75 X SR Y E VSN 1,71V 3 5.5 V.

Hi etk

Graphic LCD Controller (GraphicLCDCtrl)

28 L B&/ME ﬁ%ﬁ BAME -V
Iob A HLLE AR 55 - MA/MHZz
AT R

2 Vi B BME | REME | BRMEY | B

footeik Dotclk#ii % - - 20 MHz

ferock LA e - 2*fooreik - MHz

tboTteLk Dotclk /& H#A - Ufoorex - ns
teke Dotclk{E i 7] - 0.5 - 1ffporcik
tekn Dotclk = i 8] - 0.5 - 1ffporeik
B R AR B E R P
thsyne K[ Jik v 3R 1 - 256 thotcik
thep IR v 3 6 - 256 thoTcik
thacTive TR B X3 3 4 - 1024 thoTcik
thrp KPRV 39 1 - 256 thoTcik
thBLANK K-V i 2 - thsyne + - thotcik
thep +
thrp
Hevele 1T - theLank t+ - thotcik
thacTive

tysyne 3 L[5 ik v A A 1 - 256 Hevele
tvep B I A 1 - 256 Hevele

1. REFEBEE 10 I X ECR L. XS (BRI 2 25 °C I HI{H.
2. FLYETHAE S ALAF IS A B AR G
3. XUB(EAR M T BLH A A O A AR . AT DALE S v (R I A AB AT 20, FE AR 75 BAE ] STA S5 RIGIER P 25K
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Graphic LCD Controller (GraphicLCDCtrl)

PSoC® Creator™ Component Datasheet

28 L BAME | #EME | BRED | B
tyacTive e LG 3l X I8 3 4 - 1024 Heveie
tvrp HE ELHTV A 1 - 256 Heveie
tvLANK 17 4 - tysyne + - Heveie

tygp +
tyep
Vevete i EL Y - tveLank + - Heveie
tyacTive
BENP
thy [0 A5 N B A 2 - thrp - tooteLk
tysvs 3 L [R) A {2 S 8] - 0.5 - thoTcik
tysyn 3 L[R2 ORI 18] - 0.5 - thoTcik
thsys K- R A ST 8] - 0.5 - thoTcik
thsynH K R A ORI [8] - 0.5 - thotcik
tos FI|LC DI AR ) #4557 [H] - 0.5 - thotcLk
ton FI|LCDIHI AR 8 CR A5 IS 1] - 0.5 - thotcLk
WIS AR BRAE R PP

tas ik g 57 I [A] 1 - - thotcik
tan Hiy il PR A I 1) - 2 - thotcik
tewe NW E fik i 98 F& - 1 - thotcik
tosw T2 e i P 5040 Sl ST [ - 1 - thotcLk
tonw T e i P S0 R A5 I [ - 1 - thotcLk
tevele IR J) 20 B )

B JE 4 - - thotcik

LA 3 2 - - thotcik
tacc Hdl 77 1) i ) - 1 - thotcLk
ton it PR A IS [ - 0 - thotcLk
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& 5. RRRIB BRI

vsync
(active high)

hsync
(active high)

vsync
(active low)

hsync
(active low)

de

lines

dotclk

hsync
(active high)

hsync
(active low)

de

pixel data

dotclk
(falling edge)

dotclk
(rising edge)

PERFORM

Graphic LCD Controller (GraphicLCDCtrl)

Vertical timing

A

N

Vevele

(¢

'(

L]

4

i

(C
U

(4

oy

tvsync

24

LI

«— tyacTIVE

oy

Y

-
Bl

tvrp

1
]

Inal

-

I

tvep

-

(C

Y

I

(C

2

4

Dummy ) EDED'! :)( e NN pummy
Horizontal timing
- Hevele -
(C
U
(C
)
<«—>thsyne <7tHACTIV”E e tyrp
U
(C C
U )
«—thgp—>
>< pixel X pierX pixel >< :Xpixel pixel ><
0 1 2 N-2 N-1
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K 6. BRI FHE
— j+—lysys —>«—tysyH—
VS
ync \ /
(active low)
<«—tHsys —><— tHsyH—p
hsync \
(active low) \ //
ety
_vsync / \
(active high) / \
hsync
(active high) // \\
dotclk
(falling edge)
<« tpotcLk—>
dotclk
(rising edge)
pixel data Valid Data X
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B 7. WSk ras BRAER 7 B

Wr

A

feveLe

ite Cycle

A

Graphic LCD Controller (GraphicLCDCtrl)

dotclk |

- tAS —] -~ tAH"
addr >< >
nwe \ /
noe / \
doe / \

< tpsw —»< tphw
do Valid Data

Read Cycle

B — tCYCLE —

dotclk J

addr

X

X

[ tACC — . tOHgb

di

Valid Data

X

)

7N

Wk STA 45 R TR %R

IR
Iy

AUV N5, ARSI i (STAY S5 R SEicih i oK fH -

fclock

i

B R ZAA IR B A 8 S s £ iy A4 A D BB IS b I B s A I e A5 IR b TR LR T I A PR A
SEXE
- Clock Summary Section
Clock Domain Hominal Fregqunency|Required FregqonencyMaximmm Fregqonency|Violation
CyILD CyILD 1.000 kH= 1.000 kH= H/L
CyIMD CyTHMD 3.000 MH= 3.000 MH= N/&
CyMASTER CLE|CyMASTER CLE 60.000 MH= 60.000 MH= N/ &
CLE CyMASTER CLE 15.000 MH= 15.000 MH= 45.0%96 MH= :
CyBUS5 CLE CyMASTER CLE 60.000 MH= 60.000 MH= N/&
CyPLL OUT CyPLL OUT 60.000 MH= 60.000 MH= N/%

HARZHEFE T, AR R 3AT oH R BT B e msk.

¥ CYPRESS

PERFORM
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Graphic LCD Controller (GraphicLCDCitrl) PSoC® Creator™ Component Datasheet

" T E A E

RERERF B IEEREN FSH

footcLk HXBNZE MR FIBT 8l o e B B A5 2 B NI B R B — 2 o M 28 7o R 5O H e
L3 2 AR i dotelkiiiy . bR E N “ TR 80 R o WRHBHEE N
A, BT A HAE 5B e dotelk ) B A B AT R . W SR R BN N R, CBAE
dotclk ) FFU HI RIS AT 8 . AT, RO ZE dotel K13 321 iy B X IX 8615 5 134T
BHOREE, IS W B AR RRR A]

thsyne  1E dotclk H1 7K hsync kit ib TiE SRS F . 55 0T Do m i~ PA R CAE R ik
MWD WA DU HESEA R CERRIPIIK 2 K)o 155 P A4 2
Hill#s I E .

tusp 1L dotclk # A hsync fiik i i) 4t Fe 213 2 X 4k R 2k 1 R B

thactive dotclk F /KRS XA (BoR X380

thrp 1E dotclk H MiE BN TR 45 B EH 2 hsync Bk 1=k 1) i HH

tvsyne  1E Hevere H I ELIFRE KA FiE PRSI B . 50 DL S FA R R ke
k), WAl LR HSFE R R R R o 155 RI8 e 204 2 i)
I E .

tvep TE Hevere HAN vsync ik ) 2 B8 2103 2 X 4k i I 2k 1 R 8

tvactive Hevere O 3E BLVE B XU B CE/R X3

tvep 1E Hevere FANTE BN B/R 45 R H 2 vsync Bk 1k 1) J 3

Vevele BEHT— /58 B B . 31X 5 SON tusyne FIIHS tvep I tvacrive IS tvep F
E‘J/é\ﬂeno

tveLank W BARVE BRAT N BE . AEBL I HARANE], w] DAEE gz e (b4 A 8l 17 2 i gz i 2%
HIEEEEE) o fEVEERE SN, KA 3] LCD MR BRI . HREHZ tusyne [IBE
tvep [AIFE 5 tyep (AIRG 2 A1

Hovele ST —NKPATII R 8 SCA thsyne AL tusp AL thacmive FIHAS tuep JE BATY S
o

theank — NKCEATIIVE UG KB . Uk B AR, wTRARE Frmigg ph ey (LLA RS 3h 1 3|
MiZg b as S AEEE) o EVHFRME SR, %A 2] LCD mik ARt . b H 2
trsyne AL tuep P thep JE BT

" IR E RS
BRENFSH

tporcLkdotclk 155 i F 3 .

RRRRRRR
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PSoC® Creator™ Component Datasheet Graphic LCD Controller (GraphicLCDCtrl)

texe  BLAHAFAERCT 50% 5% LI dotelk.
tekn  BLAHATAERCT 50% 5% LI dotelk.
tvsys 1t dotclk 5 5 & BhIA W 2 7 vsync 15 58 U Fe /M ] &
tvsyn  fE dotclk {55 WG BNILIEZ Ja vsync 15 5 & 1) s/ s [a] .
thsys  7E dotclk 15 5 G ShILIE Z 1 hsync 15 54 R f /N T8] &
thsyn  fE dotclk {5 5 BTG SNIAIE 2 5 hsync 155 A 2 1 /M TR & .

THIER, tvsys~ tvsyn~ thsvys~s thsyH ZH T3 B P R dotelk A1 vsync 5Kty
[ dotclk A1 hsync 2[RI 9C &R . S& AT LIER X B AR 1915 5 5 24 dotelk iU . AT, TH
O AE dotelk AR LW EXX LS S 3T EFCRAE, W W E A CREFI A . A
1M, &)U LA @S2 CREERS TA] (B tysyss tusyrs thsyss thsyn {5 HIEEA
dotclk J& BA M) — - i 1.

thv [F G SIEsIAI IA 2Z2 o TR SEELE R A, FEACT AT I 58— N AT IR
Hil#, Kk hsync Z /i) vsync BIAHZE ST K RTIS M (thep) o

tos f£ dotclk {5 5 2 Al BodfE £ mAR 1 S A\ _EA R /N TR B
toH f£ dotclk {5 5 2 Ja Bl ££ mAR 1S A\ _EA R /N TR

XS H, M2 H SRAM K 2420 GraphicLCDCtrl 4444 fr sz 3l —
EERE, YBERRER, AR RRmgEtes, RN R ERE R L, i
R IR AR HBEYE A 20 dotelk A EF T M. dotclk {55 5Hibk(E 5 2 7] 1) 2 1R 2
T2, FONIXPIRME S E8 AR N A L i Bh AR A% 36 B4 5B B . AT L
S SRV AR RIS A 9 EEAS dotelk JE AR —2 . ¥ B INE AT DL 5 dotelk RN & 1 6
— 2L F BV SRAM M 251 tano tan AT PAZERH N Y SRAM H4E 28 4K 5 .

ISR aR BIE BRIES

tas £ nwe 155 1 BRI 2 BT HLIES 5 2000 /N TR] &

tan £ nwe 155 1) LR 2 5 HUbib S 5 2008 f /N TE] &

tewe  HAE T BRI AR A]

tevele  TEMIZZMPES IO H BT B —#4E (550 I A1 BL.

tosw  FEHIE ST BRI AT ARG R /N TR & .

tonw  FEEAE T B TR S5 i AT R4 ) i/t A i

tacc  TEEHRAERIHBIEA R I 0 s B AT B R R I S /NI )

ton FEE I RAE B dotelk 155 B Rl i 2 o Bfs NAT R B /N )&

FFFFFFF
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HAFE

TG T 25 AL 32 25

7% ERAE BEURE R
1.70.a | #% T PSoC 5/Z % N A . PSoC 5# &4t NPSoC5 LP.

1.70 | %N T PSoC 5LP3 .
) F 4 T RS N T R R 4y

1.61 | [.cyre X AR FTE HAAAPININ | FEAERTA APIES & B IE AT IR HAEAPIE SO HER 45
T CYREENTRANT 4817 . H T3S R L

TR T % a) SOF HRATTEANR AL, WHEZIA T,
IRFERT LV BR i g . JE R AR G B TRy LI A

AN T I R ARG AL A R | AR B e IR TR R B AR . TR G 1R AN e R
I P AL IS

1.60.a | AWEHE R M ER 7 X SRBRE AR5 -

1.60 | KFIFORHUREAS 5 EPrRAFRIDPIS | SRV IFEXT BT PSoC 33t MPS0C 5 J 7 AL AR [F] I 1 45
B R

X REAT 1 /D B G AT S R

© A FIRAF, 2013, Sk, FAEIE AT E, AR TATIEA BRI R A I LB USRS R G A A R AN X AT Ao A L B ) AR AR AE T B . ARG
AR AR e o i 7 SR P ARTVE T o BRAR 5 38 R T IR TR P, 15 S R i A GRIERE RS T S T BT A sdiR . BUk. SeBbiEf sk R UK. AL, Xt
TRTRE RIS B S AR IS P I ™ A IR A SR AR G, R AN BB L i A B R G SR BRI R b T AR A SR R G, RO ) s e R AR PR LS P T
FREIFTAT RS, IFR ORI R G T DR LT 32 B TR %

PSOC®& 3¢ M hi i G4 A 7] (¥4 M #545, PSoC Creator™ il Programmable System-on-Chip ™ j& 563 i 7 G4 0 8] (M bz . bk 51 I T HOAG 8 b sl w01 H 4% 6 A 2 1T A
FTEUEARED CRARRIE ) RS R SR A 7] (BESRID FT, 2R R GEEASEE UMY LREID S8 RURE BL R [ BRA ZI8UE I PRI ZI A, S0 B T L 1 2R
AHERTPEMT AN ARG AR IVEar, LA BEH S 2o, Q@3 R AR IR A b il BT IR AR AE AR dl, I HLE H A0 R AL IR | 5 SCERPR A sk 1F
VASCRE SR 1) 25 0K SR 7 Sl B P WSO 10 s 5 8 0T Sp R A B o B IR AR R IEAN, ARG R W I vF AT, A0 RIS EAT AR (T S ] L B, et
AN SO R SRR PR AT SR MR B R GRIE, S (EAURTD S RE e P& AR P AE R R R ORIE o 3830 R A R B ZE AN S AT @A AR 0L T 0 Ak s A kA7 5
DR o 8 T A X LA T8 2 A0 7 i B 6 10 182 P S P AR AR AT B o X T 5 BT T B A A I A S RO, otk P 3 pl ™ S5 3 ) i S R T, B BT S SRR L™ i AR
BERARGI A B o A KB R T A SR R, W s P 7R DR I RASE 17 B8P T AT DS, I £ B 0 T R T 52 BT

7 b A PE T R 50 P ) SR T P T B PR A

o
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