SOLOMON SYSTECH
SEMICONDUCTOR TECHNICAL DATA

SSD1963

Advance | nformation

1215K B Embedded Display SRAM
L CD Display Controller

This document contains information on a new product. Specifications and information herein are subject to change
without notice.

http://www.solomon-systech.com SOLOMON
SYSTECH

SSD1963 | Rev13 | P1/94 | Nov2010 | Copyright © 2010 Solomon Systech Limited




Appendix: 1C Revision history of SSD1963 Specification

Version

Change ltems

Effective Date

0.10 1% Release

21-Nov-08

24-Nov-08

0.10
08-Dec-08

PO

Changed the set_pll_mnk to set_pll_mnin section 7.2

Change register name in section 8

Removed ABC

Revised description for REG 0x00, 0x01, 0xOC, 0x0D, OxOE, 0x10, 0x11,
0x21, 0x26, 0x28, Ox2A, 0x2B, 0x2C, Ox2E, 0x33, 0x34, 0x35, 0x36, 0x37,
0x3A, 0x3C, Ox3E, 0x44, 0x45, 0xA1, 0xB0, 0xB1, 0xB4, 0xB5, 0xB6, 0xB7,
0xB8, 0xB9, 0xBE, 0xBF, 0xDO0, 0xD1, 0xD4, OXES5.

Added max VIH in Table 12-1

Added Table 9-1

Added Table 11-1

Revised Figure 9-19

Revised Figure 14-2

. Revised Figure 13-5
. Corrected typo for Table 7-2
. Revised test condition for 12 and 13

10-Dec-08

1.0
07-May-09

Changed status to Advance Information

Update min/max rating of VDDD and VDDPLL in Table 11-1

Added tape and reel drawing of 128-pin LQFP package in Section 15.3
Revised Section 13.2 5.

Added 12 bitsfor Table 7-1

Removed TTL interface

Revised section 7.1.5

Change thetitle of section 7.2

Revised command description in section 8

. Removed the command 0xOC and 0x3A
. Added figuresin section 13.4

. Revised figuresin section 13.3

. Revise Table 6-1

18-May-09

11 1
23-Dec-09 | 2

Update Table 7-1
Revised section 9.72

18-Jan-10

1.2 1. Add Table 13-7

31-May-10

15-Jul-10

1.3 1.
11-Nov-10 | 2.

Update Section 7.2 reset timing
Correct Section 13.4 the serial RGB timing

Correct Table 6.1-6.5 Pin Mapping -> Pin description

07-Dec-10

Solomon Systech

Nov 2010 | P 2/94 | Rev 1.3 |SSD1963




CONTENTS

1 GENERAL DESCRIPTION ...oiiiiiiiiie ettt s sne e ssne e s nnneesnnneenns 8
2 FEATURES. ..ottt sttt bbb 8
3 ORDERING INFORMATION ...ttt e s 8
4 BLOCK DIAGRANM .ottt st ettt e s st e et e s ab e e s ss e e e bae e eaaeesabeeesnbeeesnreeennes 9
5 PINARRANGEMENT ..ottt sttt s nbe e s b e e s ne e e sne e e nnneeenns 10
5.1 BOBALLSTIBGA ...ttt ettt b e bt b a e s e e e e e R e R e Rt R e e R e e e e s e R eR e e Re e Rt eRe e e e nenre R e nneeneennen 10
L 7 < o 1N I USSP 11

6 PIN DESCRIPTIONS.... .ottt nse e sne e e sbe e e nareeenas 13
7 FUNCTIONAL BLOCK DESCRIPTIONS ...ttt 16
7.1 IMICU INTERFACE . ... et ttetteeesteeauee bt ebeeutesteesteesbeeaseseesaeesaeeaae e et easeeaseeaeeeh e e b e e Eeeaeeeaeeeae e ebe e bt ambeeanenaeesbeesbeeseeesreannin 16
711 (13100 01, oo LTSS 16
712 LS L0510 1 oo LTRSS 16
713 L 0TS0 G TN =T o o S 16
7.14 D I D= = W 0T 01’ | PSSP SPR PSR 16
7.15 Tearing EffeCt SGNAI (TE) ..ovevererere s seseeeeseese st se e e e e e st se e e e eseeseesbesaeeresneenseseessessesneenenns 17

7.2 SYSTEM CLOCK GENERATION ....vtitieterueeseessesessessessesseessesessessessessesseassesessesssssessesseasssnsensessessessessessessensensensessenns 18
7.3 FRAME BUFFER........eteitiiittitt ettt ettt ettt b e be e be e ee s e e eae e ehe e et e abeeas e eh e e eh e e eb e e Ee e aee e ae e eae e eRe e bt embeenbeeabesasesanesaneneas 19
7.4  SYSTEM CLOCK AND RESET IMANAGER.....cccutiittiittetteteaeesteasteateebesatesaeesaeesaeesaeesseaseaaseeaeesbeasbeasbeebesnsesanesanesas 19
75 L CD CONTROLLER ... ttttteuetsueesteestee bt et saeesheesaeesbeeseeeesaeeeaeease e st e aseeaseeaseeh e e abeeabeeaeeeaeesReesae e bt ambeembeeabenneesanesanseas 20
751 (DL o YA o 1= | USSP 20
752 General Purpose INpUt/OULPUL (GPIO) .......ccveierieriiresie s eeeeseesee e see et s e esaesaessestesrestesseesaeneensessessennes 20

8 COMMAND TABLE oottt e e e s e e sss e e e nsaeeennneeans 21
9 COMMAND DESCRIPTIONS.... ..ottt sane e nnnee e 24
LS 5 R N PP SO PP PRI 24
S = o = ) LTRSS PRPPPRR 24
0.3 GET_POWER _MODE ... e.tttttttateeueeueessessessessessessesseesessessessessesaeaseassessessaasesseaheabeeseeas e s esenbeareabeabeehe e s ensennenrenbenneennens 24
0.4 GET_ADDRESS IMODE ...iiiuttiittteittesuteasseesssesssessssessssessssesssessssesssessssessasessssessnsessssessnsesssessnsessssessnsessssessnsessssesans 25
0.5 GET _DISPLAY _IMODE ...ttiiutieitteesuteestteesteessseessessssessssessssessasessssessssessssessnsessssessnsessssessnsessssessnsessssessnsessnsessnsessnsenans 25
0.6 GET_TEAR_EFFECT _STATUS ..ttiitteittiesteesuteesseesstessssessssesssessssessssessssessasessssesssessssessnsessssessnsessssessnsessnsessnsessssessns 26
9.7 ENTER _SLEEP _IMODE ....vviiiutteitttesttesstteassseessseassssssssesssssssssessssesssssssssessssssssssssssessssesssssssssessssessssessssessssessssessssesssens 27
0.8 EXIT_SLEEP _MODE ...ttteteiuietesueeueensessessessessesseaseesessesseasessesaeas e eseessens e s e sb e ah e eb e eseea e e e e s e aeeeEeebeaheebe e e e s e nnenrenbeanennnens 27
0.9 ENTER_PARTIAL_MODE ...cttittiuteueetetessessessessessesseessessessessessessesseeseessansesseasesbesheeseeseesse s e senbesheebeeneebe e e ensennennenne e 27
O0.10  ENTER_NORMAL_MODE .....uttttiueeueeeesessessessessessesssessessessessessessesseassessensessessessessessesseensensensessessessessessesnsensensensessenns 27
.11 EXIT_INVERT_MODE ..cuttittitietesueeteeeesessessessessessesseessesseasessesheasesseese e s emseneeabeab e eheeh e e st es s e e e s e nEesheeb e e Rt ebe e e e s e neearenre e 28
.12  ENTER _INVERT _IMODE ..iiiuttiittteiuteestteasseesssesssessssessssessssesssessssessssessssessnsessssesssessssessnsessssessnsessssessnsessnsessnsessnsesans 28
.13 SET _GAMMA _CURVE ...ttiiiiiittieiteestteasteesstesssessstessssessstessasessssessssessssessasessssessnsessssessnsessssessnsessssessnsessnsessnsessssenans 29
.14 SET _DISPLAY _OFF .uttiiutieiteestteesseesstessisessssessssessssessssessssessasessssessssessssessnsessssessnsessssessnsessssessnsessssessnsessnsessnsessnsesans 29
.15 SET DISPLAY _ON..uutiiiutieitieitteasseessseassessssesssessssessssessssessnsessssessssessssesssessssesssessssessnsessssessnsessssessnsessnsessssessssesans 29
.16 SET_COLUMN_ADDRESS ... .cteiueeueeueesessessessessessesseessesseasessessessesssassessansessessessessessesssensensensessessessessessssssensensensessenns 30
.17 SET _PAGE_ADDRESS.....cutittettiueeueetesessessessessessesaeessesseasessesheasesseeae e s enseaeeaE e aE e eheeh e eReea s e e e s e EeeReeb e e Rt eRe e e e reneearenre e 30
.18  WRITE_MEMORY _START w.ttttttiuteueeseeressessessessessesseessesseasessessessesseassesansesseaseabesseaseeseessensesesbeaheabeaneese e e ensensennenre e 31
.19  READ_MEMORY _START ..tttttetesueeueesesessessessessessesseessesseasessesseasesseaseessansesseaseasesseaseaseassensesesbesheabesneesee e ensennenrenre e 32
.20  SET _PARTIAL _AREA ... .ct ittt ittt ettt esteesitesastesssesasteeassessseesasesssesassessaseeasbessaseeasbeesabeeasbeesnteensbeesaseessbeesnsenantessnsennnns 32
.21 SET _SCROLL_AREA ....tttittteitteeitesastesssessstesassesaseeassesstesassessasesassessaseeassessaseesssessaseeasseesnseensbeesaseessseesnsensntensnsensnn 34

L I a1 =7 @ SRR 36
.23 SET _TEAR _ONuuttiiuiieiuieesteestteessesssseessessssessssessssessssessssessssessssessssessssessnsessssessnsessssessnsessssessnsessssessnsessnsessssessnsenans 36
.24 SET_ADDRESS MODE ... c.utittetttueeueesesessessessesseasesseessesseasessesseasesseessassansesseasessesseasesseessensessessesheasesseeseeeensensessessenns 36
SSD1963 | Revi3 | P3/94 | Nov2010 Solomon Systech



9.25
9.26
9.27
9.28
9.29
9.30
9.31
9.32
9.33
9.34
9.35
9.36
9.37
9.38
9.39
9.40
941
9.42
9.43
9.44
9.45
9.46
9.47
9.48
9.49
9.50
9.51
9.52
9.53
9.54
9.55
9.56
9.57
9.58
9.59
9.60
9.61
9.62
9.63
9.64
9.65
9.66
9.67
9.68
9.69
9.70
9.71
9.72
9.73
9.74
9.75

10

11
111

12

13

SET _SCROLL_START ..uuteuteueeutestessestesseeseesassessessessesaeese s e essesseaseabesheeh e eae e s s e nseaE e AR e eReeE e e Rt e s s e e e s e beeReabeeneenne s ennenreereas 39
EXIT_IDLE_MODE ...uuttuteuteutestestessesseeseeeessesseasesbeshesse s e essens e s e s b e sheeb e e st ea e e e e s e b e AR e eb e e Reeh e e s e s e ne e e R e ebesaeebeennenneneenrenne e 40
ENTER _IDLE _IMODE ..ueiuttieitttestteassseesuseasssessssessssessssessssessssessnsessssessnsessssessnsessssessnsessssesssessssesssessssessnsessnsessnsessnsens 40
WRITE_MEMORY _CONTINUE ..eutttittesuteestesssseessessssesssessssessssessssessssessssessssesssssssssesssssesssssssssesssssssssssessssasesesssses 41
READ_MEMORY _CONTINUE ....ttteiuttestttesuteestseassesessseasssesssseesssesssssssssessssssssssssssessssesssssssssessssessssessssessssessssessssessssees 42
SET _TEAR _SCANLINE ..ttt ttetittesstesateesssesssessssesssessssesasesassesassesassessssesansessnsesassessssesansessssesansessnsessnsessssesensensssns 43
GET_SCANLINE ..ttttterueeueesetessessessesseeseessesesbesheabessees e e s e s e sbeah e eb e e Rees e e e e s e AR e AR e e b e e Rt e s e e s e s e e e eR e ebeemeeme e e e beneeerenneennan 43
READ_DDB ...ttt ttteeueeueesesessessessesseesee s easesseaseabeaseese e e ea s e aEeeR e eE e eReeh £ e aE e R e R e AR e AR e A Re SR e e RE e AR e R e R e eReeReeR e e e e nenRenRenReeneennen 44
SET_LCD_MODE .. ttteueeueeeesessesressesseeseessesesbesheabessees e e s e s e sE e eR e ab e e Rt es e e e e s e Ee£R e AR e e Re e R e e s e R e aE e eR e e b e e Rt eReenn e RenReerenneennan 44
GET_LCD_IMODE ....ttttteeuteeetesteste st sseessese e sesbesheeb s st es e e s e s e s beeh e eb e e Rt e s e e e e s e AR e AR e AR e e Rt e R e e s e s e nE e eR e eb e e aeebeen e benneereeneennan 46
SET _HORI_PERIOD ....uttiiuteeiutesisessssesaseesssesasessssesssessssessnsesassessnsessnsessnsesansessnsesansessssesansessssessnsessssessnsessssssesssnsssns 47
GET_HORI_PERIOD ....utttiuteesutessseesssesssessssesssessssesssessssessnsessssessnsesansessssesansessnsesansessssesansessssessssessnsessnsesesssesssensssns 48
SET _VERT _PERIOD ...uutttittestesiteesstesssessssesssessssesssessssessnsesassesansessnsessssesansessnsesansessssesansessssessnsessnsessssessssssessensssns 49
GET_VERT _PERIOD ...utiiiutteitttestteestttassseassseasssssssseasssssssssasssssssssssssssssesasessssssansessssesansessnsessnsessssessnsessnsessnsessssessnsens 49
SET_GPIO _CONF .t ttteueeueesetestesreesesseesee s e s e sbeeh e e bt s st es e e s e a s e sE e eR e eb e e Reeh e e e e s e AR e AR e e b e ARt e s e e e e s e et eR e ebeeReebeenn e benbeerenneennan 50
GET_GPIO_CONF ..uttttiueeueeteteste st ste e st esse s e s e sbesheeb e s st es e e s e s e sEeeh e eb e e Reeh e e e e R e AR e AR e AR e e Reeh e e s e R e et eR e eb e e Rt ese e s e benneerenneennan 51
SET_GPIO_VALUE ...ttttieteeeete sttt ste sttt e et e s ss bt sheehe e e eas e s e e a8 e ab e e Rt e b £ e ae e R e e ee e s e AR e AR e eE £ e R e e s b e e e s e benheebeeneennenn e reneeereas 52
GET_GPIO_STATUS . .tttteueeeeutestesrestesseeseee e sessessesbesheese e e easesseaEeab e eh e eb e e aeea s e ae e s e AR e AR e eE e e Re e s s e e e s e benReeb e e st ennenn e neneeeneas 52
SET _POST _PROC .. .1tetuttetuteestteassseassseasssessssesssssassseasssssssssassesssssssasssessssanssssssssansessstessssessnsessnsessnsesansessssessnsesssssssnsens 53
GET _POST_PROC ...tttittteiuteestttasssesssseasssessssesssssssssessssssssssasssssssssasssssssssanssssssssansessssessnsessnsessnsessssessnsessnsessnsessssessnsess 53
S = =TT Y @ N TP 54
(e =YY 0] TP 55
SET_LCD_GEND ...t ttittiteeitee ettt sttt ese et et b e s et b e hees e e e s e s b e eh e eb e e st e s e e e e R e AR e SR e AR e e Re e R e e e e R e Rt eR e e R e e Rt eRe e e e R e nReereeneennan 57
GET_LCD_GEND ...ttt ettt ettt ettt sh bt se s e e e s s b e eh e bt e st e s e e e R e AR e SR e e b e e Rt e R e e e e R e n R e eR e eb e e Rt ebe e e e b e nneereeneennan 58
S 3 e s = N TP PRSP PRPRTPR R 59
GET_LCD_GENL ..ttt sttt e bt h e b b e Rt e bR e e s e e e R e s R SR e e b e e Rt e R e e e e R e e Rt eR e eb e e Rt eRe e e e benneereeneennan 60
S = oo T = N RSP 61
(=2 o o 1= N PSP 62
S = g et T = N T TSP 63
(= W o 1= 1 2RSS 64
SET_GPIOD _ROP ... tttttrueeuteeesestessesseaseessessesesbesseabessees s e s e s e sbeah e ab e e aees e e e e s e AEeeR e AR e e Re e R e e s e s e nEeeR e ebeeReebeenn e besreerenneennan 65
GET_GPIOO _ROP......ettueeueeeistestessessesseessess e sessesheabesseese e s e s e seeah e abe e st es e e e e s e aE e eR e e b e e Rt e s e e s e s e aEeeR e ebeeReebe e s e beseeerenneennan 65
SET _GPIOL_ ROP....tttttiueeutesesestessesseaseeseessesesbeaheabesaees e e e e s e aE e aR e eb e e Reeh e e s e s e AR e AR e e b e e Rt eh e e s e R e Rt eR e eb e e Rt eRe e e e nenreerenneennan 66
GET_GPIOL ROP......ciutiueeueetiateste st st steeseess e se st et ebe s st es e e s e s e abeah e e b e e st es e e s e s e AR e eR e e b e e Rt eh e e s e R e e e eR e eb e e aeehe e s e beseeerenneennan 67
SET _GPIOZ _ROP....utiittteiteestttaseeassstassseessteasseeessseassssassseaaseeaseeaaseeeseeasee e seeaasee e beeeaseeaabeeaabeeanbeeenseesnteeenbeeenseennneis 67
(e = g [0 )2 o TP 68
S =y el 00 T 2T = PP 69
(e == [0 T o] PR 69
SET _DBC_CONF .. .ettteueeueesesessessessesseesse s e sesbesheabeeaees e e s e s e aE e eR e eb e e Reeh e e s e a s e AR e AR e A b e e Rt e s e e s e s e nE e eR e eb e e Rt ebeenn e besneerenneennan 70
GET_DBC_CONF c.ttttteiueeutesesessessesbesseesee s e s esbesseabesaees e e s ea s e sE e eR e eb e e Re e R e e e e s e AR e 4R e e b e e Rt e R e e e e s e nE e eR e eb e e Rt eheenn e benbeereeneennan 71
S 3 o= T o 1 TSP TP PO PRSPPSO 72
L o )= T o ISP U PPV PR USRI PRPRTRN 73
S = T PSP 73
S = IR SRR 74
(= = IR 1 PSSP 75
GET _PLL_STATUS .ettiutteiteestessseesstessseesssesssessssesssessssesansesassessssesansessnsesansessnsessnsessnsesansessssessnsessnsesansesssssesnsensssns 75
SET _DEEP _SLEEP ...ttttiutetteeetestestessesheeseee e e ssessesbesheese e e esseaseaE e abe SR e eh e e ae e R e e e e R e AR e AR e e R e e Re e R b e R e R e RenReebeeRe e s e e nr e renreere s 75
SET_LSHIFT_FREQ. tttttuteueeueeutessessessesseeseesassessessessesseaseassessesseaseabeaaeaseeaeeasenseaseaReeReeb e e st e s s e e e s e beaReebeeneennennenreneeaneas 76
GET_LSHIFT_FREQ ..t.ttuteuteueeutessessessesseeseessessessessessesseesesasessesseaseabeseeaheeaeeasens e s e aEeeReeb e e se e s s e e e s e e beeheabenneenneneenrenreeneas 76
SET_PIXEL_DATA_INTERFACE ...e.ttitiitteteeeestestessestesseeseseessessessesbesseaseeseessessessesbeaaeabeeseessese e s e abesheabesneennennennenresreas 78
GET_PIXEL _DATA INTERFACE ...ceitttitteitesisteeestessstesssessssessssesasesassessssesassessssesansessssesassessssesansessssessssessssesansessnses 78
MAXIMUM RATINGS ...ttt re e sne e e nane e 79
RECOMMENDED OPERATING CONDITIONS ....c.oiuniiieiniereereeseseeineeseeseessseseeeesesens 79
POWER-UP SEQUENCE ....cciiiiiiitttttiiie e i iesisbbesieesssssabbssteassssssabsssseesssssabasbssesasseasssbbsaesassessssbbabeeessesssbbbbeesessssassasbenns 79
DC CHARACTERISTICS ... ettt ettt st nee e sneeenns 80
AC CHARACTERISTICS. ...ttt sttt e ae s s s s e e snnaeesnneeans 80

Solomon Systech Nov 2010 | P 4/94 | Rev 1.3 |SSD1963



131 CLOCK TIMING wetutteteeueeutententestessesseeseessessessestesseesesaees e e s e sesbeeheeb e e aeese e e e s e Ee AR e eb e e Rt eh e e e e s e aeeer e eb e e Rt eb e e e e b e neearenneeneenes 80

13.2  MOCU INTERFACE TIMING .....uuteiiiitteeeeeteeeeeiteeessetteeseesteeesssseessaaseesseassesesassseessseeesaassesssassesssassenesssssesesassenesansenesanns 81
13.21 Parallel 6800-serieS INtErface TIMING ......cooiiieiieieee et se et sae b e e see e sbesneeneens 81
13.2.2 Parallel 8080-serieS INtErface TIMING ......cooiiieiirieee e s b e e e e seesaesbesaeennens 83

13.3  PARALLEL LCD INTERFACE TIMING....uutttiiiiiiiiitteeiiesisesiistasteesssssssssssseesesssasssssssssesssesssssssssesssessssssseesssssssssssssesss 85

13.4 SERIAL RGB INTERFACE TIMING ....utttiiiiiiiiiiittieie e e s sesitseessesssesssbbsssesssssssabssssessssssabssssessssssssbssssesssssssssssssessssins 86

14  APPLICATION EXAMPLE.. ... s s s s sa s ssasanns 89
15 PACKAGE INFORMATION. .. 91

15.1 PACKAGE MECHANICAL DRAWING FORBOBALLSTIFBGA ...ttt bab e 91

15.2 PACKAGE MECHANICAL DRAWING FOR 128 PINSLQFP.......ocoiiiiiie ettt ettt 92

15.3 TAPE & REEL DRAWING FOR 128 PINSLQFP .....c.utiiiiie ettt st e s ae e st e s te e sate e s ne e snteeenneesnneas 93

SSD1963 | Revi3 | P5/94 | Nov2010 Solomon Systech



TABLES

TABLE 3-1: ORDERING INFORMATION ...utttitttestteestteessesestasessesessssasssssssssasssssssssassessssssasssssssssassessssssasssssssssssssssssesesssssssesssesssses 8
TABLE 5-1: TFBGA PIN ASSIGNMENT TABLE ....ittttttteitttestttestteasseessteasssessssesssseesssessssessssessssessssessssesssessssessnsessssessnsessssesn 10
TABLE5-2: LQFP PIN ASSIGNMENT TABLE ...ueiiittiiitttiitteestesesteeessessstesssesastasasessssesssessnsessnsessnsessssessnsessnsessnsessssessnsessnsessns 12
TABLE 6-1: MCU INTERFACE PIN DESCRIPTION ....vtuteueetetessessessessesseeeesessessesseasessesssessessessesesssessessssssensensessessessessesssensenes 13
TABLE 6-2: LCD INTERFACE PIN DESCRIPTION ....c.ttuteutetetessessessessesseeseessessessesssssessesssessessessessessessessesssensensessessessessessensenes 14
TABLE 6-3: CONTROL SIGNAL PIN DESCRIPTION .....cuttutetetestestessessesseeeesessessessessesseeseesessessessessessessssssessessessessessessesssensenes 14
TABLE 6-4: POWER PIN DESCRIPTION .....tiitiitiiterutesteisesessessessesseeseensesessessessessessssssessesssssessessessesssensessessessessessessensensessensenns 14
TABLE 6-5: LCD INTERFACE PIN IMAPPING .....ceiutettiteteste sttt sttt se et sttt sae s e see s sbe st eseeseesseneesneabesnesbe s e ennensennenneene 15
TABLE 7-1: PIXEL DATA FORMAT ..outititeiteitistesit ettt et seeshe st s st ese s e sessesh e s b e sheeh e e e e s e see e R e ebe e Rt eb e e e en s e neeab e e b e sbeebe e e enneneennenne e 17
TABLE 7-2: FRAME BUFFER SETTINGS REGARDING TO SET_ADDRESS_MODE COMMAND OX36......ccceiiiveiiieiieesieesieesnen 19
TABLE 9-1 ENTER IDLE MODE MEMORY CONTENT VSDISPLAY COLOR ...vvtiitttisietesiteeseeesssesssssssssesssssssssessssesssessssesssesssseens 41
TABLE 10-1: MAXIMUM RATINGS (VOLTAGE REFERENCED TO V55) c.veruteuteitirteriestesueseseeseesiessestessessessessssssseessesasssessesnesnes 79
TABLE 11-1: RECOMMENDED OPERATING CONDITION .. .0eiitttiitttestteesuseasssresssessssessssesssssssssessssessssessssssssessssessnsessssessnsessssess 79
TABLE 12-1 : DC CHARACTERISTICS. ...utttiittteitttestteessesessasassessssesassessssesassesassesassessssssasessnsesansessnsessssessssessnsessasessssessnsessnsessns 80
TABLE 13-1: CLOCK INPUT REQUIREMENTS FOR CLK (PLL-BYPASS) ...cviiitirieiertisienesiesieesieseeesseseesesse s ssassenesnas 80
TABLE 13-2: CLOCK INPUT REQUIREMENTS FOR CLK ...ttt et s sn e sne s 80
TABLE 13-3: CLOCK INPUT REQUIREMENTS FOR CRY STAL OSCILLATOR XTAL ..ueiiiiiiitiseneeieee e 80
TABLE 13-4: PARALLEL 6800-SERIES INTERFACE TIMING CHARACTERISTICS (USE CS#AS CLOCK)...cvtrvineereriineeresieeeneees 81
TABLE 13-5: PARALLEL 6800-SERIES INTERFACE TIMING CHARACTERISTICS (USE E ASCLOCK) ...ccvviveieienie e 82
TABLE 13-6: PARALLEL 8080-SERIES INTERFACE TIMING CHARACTERISTICS.....cvtiteiueeieeeeieseessesiessesseseeseseesnessesresseeneenes 83
TABLE 13-7: QUICK REFERENCE TABLE FOR L CD PARAMETER SETTING ...eiitttiiiiesiteeseeesiresssanssssessssessssessssessssessssnsssessseess 88

Solomon Systech Nov 2010 | P 6/94 | Rev 1.3 |SSD1963



FIGURES

FIGURE 4-1: SSD1963 BLOCK DIAGRAM ....ctitiiiiiieitiiristi sttt ss s st sre st s e sa e r s bbb ae e sa e n e r e sr s b et e s e e e e nennesrennis 9
FIGURE 5-1: PINOUT DIAGRAM —TFBGA (TOPVIEW) ....ttiuieuietaie ettt sieeeeseesbe e sbe s it saesseessatesaesbesaesaesseessessessessesaesnesnsaneas 10
FIGURE 5-2 : PINOUT DIAGRAM — LQFP (TOPVIEW) ...ttt sttt sttt sttt s be st s ae e ns et et s sne e e eneas 11
FIGURE 7-1: RELATIONSHIP BETWEEN TEARING EFFECT SIGNAL AND MCU MEMORY WRITING.....ccccivrreerrenreerrenreeneennene 18
FIGURE 7-2: CLOCK CONTROL DIAGRAM .....ccuiitiiiieritsreesit st sre e sre e s ne e s s r e r e sr e e sne e e sre e e nre e 19
FIGURE 7-3: STATE DIAGRAM OF SSDIL963........cceciiiireieriinreeriiseeesie e r e e sn e ne e nrene 20
FIGURE 9-1: EXIT INVERT MODE EXAMPLE ......citttiutitesreeesiessesessesrees st sse et sseessesseessesseses e ssesessessessssesressssssnessssssrenssssssessens 28
FIGURE 9-2: ENTER INVERT MODE EXAMPLE ......cveutittrreessessesessesseessesse e sseessessessssssesessessesesssssessssessesssssssensssssresssssssensns 29
FIGURE 9-3: SET COLUMN ADDRESS EXAMPLE ...ccutiveeetisteseesesresessesresessesresessesresessesresessssresessssressssssresesssssesssssssesesssssensesens 30
FIGURE 9-4: SET PAGE ADDRESS EXAMPLE .....ccutitiitiitiitt it stesteae st she bt ss s b e sre b st sbe s e aesaesnesbesbe b e saeenennennenrenne s 31
FIGURE 9-5: SET PARTIAL AREA WITH SET_ADDRESS MODE (0x36) A[4] = 0 WHEN END ROW > START ROW.........c..c..... 33
FIGURE 9-6: SET PARTIAL AREA WITH SET_ADDRESS MODE (0X36) A[4] =1 WHEN END ROW > START ROW ........ccccu.... 33
FIGURE 9-7: SET PARTIAL AREA WITH SET_ADDRESS MODE (0X36) A[4] = 0 WHEN START ROW > END ROW .................. 33
FIGURE 9-8: SET PARTIAL AREA WITH SET_ADDRESS MODE (0X36) A[4] = 1 WHEN START ROW > END ROW .................. 33
FIGURE 9-9: SET SCROLL AREA WITH SET_ADDRESS MODE (0X36) A[4] = 0...eeiiieiieeceeeeestese et enes 35
FIGURE 9-10: SET SCROLL AREA WITH SET_ADDRESS MODE (0X36) A[4] = L..eiiiieieeeeeeeee ettt 35
FIGURE 9-11: A[7] PAGE ADDRESS ORDER ......cceeiteitistestesueesesseeeessestessessessesssessssssssessessessesssssessssssessessessessessesssessessessessessens 37
FIGURE 9-12: A[6] COLUMN ADDRESS ORDER.......ccitttttiteeseeseeseetessessesseasesssessessesssssessesssessessessessessesssessesssssessessessessessesssenses 37
FIGURE 9-13: A[5] PAGE/ COLUMN ADDRESS ORDER ....ccuceutetetestestessesseeseessessessessessessesssessessessessesssessssssssessessessessessesssenses 37
FIGURE 9-14: A[3] RGB ORDER.......cctittittiuteueeieesiestessestessessesssessessessesssssessesssessesssssessessessesssesesssessessessessessessesssessessessessessens 38
FIGURE 9-15: AL] FLIP HORIZONTAL ...ttitttttetteeetestesteste st steseeeeseessesaesaessesaeessssaseseessesaesaeeaesssensassessesbesaesaesneensensansessessens 38
FIGURE 9-16: AJQ] FLIP WV ERTICAL ...ettitesteeueeteeieetestestestesaesteseeseeseassesaesaesbesaeaseasassesbesbesaesaeeaeeasanseseeseeabesaesbeeneensensansesbesaeas 39
FIGURE 9-17: SET SCROLL START WITH SET_ADDRESS_MODE (0X36) AJ4] =0 .ueiiiiiieeeeeeee et 39
FIGURE 9-18: SET SCROLL START WITH SET_ADDRESS_MODE (0X36) A[4] = 1 ..ot 40
FIGURE 9-19: PUVIM SIGNAL ...cutiuiiteitiitiste sttt st sr st sh st e a e sh bbb e e bbb bbb e e a e a e sb e e R e s bt eb e e et e nenn e nenrenre s 54
FIGURE 11-1: POWER-UP SEQUENCE .....ccceutreuerrerreessessesessessesessessesessessesessessessssessesssssssessssessessssessessssessenssssssensessssessessssensens 79
FIGURE 13-1: PARALLEL 6800-SERIES INTERFACE TIMING DIAGRAM (USE CS#AS CLOCK)....ccererrerrerrererermerresrereseseeseenns 81
FIGURE 13-2: PARALLEL 6800-SERIES INTERFACE TIMING DIAGRAM (USE E ASCLOCK) ....evvrereereeriesrereneseersesrene s 82
FIGURE 13-3: PARALLEL 8080-SERIES INTERFACE TIMING DIAGRAM (WRITE CYCLE) .c.vcvveirerirerrcreesrere s 83
FIGURE 13-4: PARALLEL 8080-SERIES INTERFACE TIMING DIAGRAM (READ CYCLE) ....cirerierrerererrereesreresesneseesresesesneseenes 84
FIGURE 13-5: GENERIC TFT PANEL TIMING .....ctitiiiirreeriesreesesrees s re e sr e sre e e srennssesre e 85
FIGURE 13-6: SERIAL RGB INTERFACE TIMING (WITHOUT DUMMY MODE).....cutitiaterueauererneeeeseessesaessessesssasessessesaessessesneas 86
FIGURE 13-7: SERIAL RGB INTERFACE TIMING (WITH DUMMY MODE) ....ccutetetertestesuesueeseeneeeeseessessessessesnsesessessesaessessesnens 87
FIGURE 14-1: APPLICATION CIRCUIT FOR SSD1963 (WITH DIRECT CLOCK INPUT) .c.vtiueruereeeeseestesiesuessesseeeeseeseeseessessesneas 89
FIGURE 14-2 : APPLICATION CIRCUIT FOR SSD1963 (WITH CRY STAL OSCILLATOR INPUT) ..cueiutiieriesiesiesienseeeeeeseesaeseesaens 90

SSD1963 | Revi3 | P7/94 | Nov2010 Solomon Systech



1 GENERAL DESCRIPTION

SSD1963 is a display controller of 1215K byte frame buffer to support up to 864 x 480 x 24bit graphics
content. It also equips parallel MCU interfaces in different bus width to receive graphics data and command
from MCU. Its display interface supports common RAM-less LCD driver of color depth up to 24 bit-per-
pixel.

2 FEATURES

Display feature

— Built-in 1215K bytes frame buffer. Support up to 864 x 480 at 24bpp display

—  Support TFT 18/24-hit generic RGB interface panel
—  Support 8-hit serial RGB interface
— Hardwarerotation of 0, 90, 180, 270 degree
— Hardware display mirroring
— Hardware windowing
— Programmable brightness, contrast and saturation control
— Dynamic Backlight Control (DBC) viaPWM signal
MCU connectivity
— 8/9/16/18/24-bit MCU interface
— Tearing effect signal
I/0 Connectivity
— 4 GPIO pins
Built-in clock generator
Deep sleep mode for power saving
Core supply power (Vppp and Vppp): 1.2V+0.1V
1/0O supply power(Vppio): 1.65V to 3.6V
LCD interface supply power (VppLcp): 1.65V to 3.6V

3 ORDERING INFORMATION

Table 3-1: Ordering Information

Ordering Part Number | Package Form
SSD1963G41 TFBGA-80 (Tray)
SSD1963QL9 LQFP-128 (Tray)

SSD1963QL9R LQFP-128 (Tape & Reel)
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4 BLOCK DIAGRAM

Figure 4-1: SSD1963 Block Diagram
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5 PIN ARRANGEMENT

5.1 80ballsTFBGA

Figure5-1: Pinout Diagram —TFBGA (T opview)

Table5-1: TFBGA Pin Assignment Table

Pin# | Signal Name Pin # Signal Name | Pin# | Signal Name | Pin# | Signal Name | Pin# | Signal Name
Al - c1l VDDLCD E1l LDATA4 G1 D[27] a D[20]
A2 LDATA16 c2 LDATA12 E2 LDATA3 G2 D[23] 2 D[16]
A3 LDATA15 C3 LDATA11 E3 LDATA2 G3 D[18] J3 D[14]
A4 GAMASL C4 LDATA10 E4 LDATAL G4 D[13] A D[11]
A5 TE c5 LDATA9 E5 VSS G5 D[10] NS D[8]
A6 LSHIFT c6 LDEN E6 VDDD G6 D[7] J6 D[5]
A7 GPIO2 (074 LDATAL7 E7 R/IW# (WR#) G7 D/C# J7 RESET#
A8 GPIO1 C8 LDATA21 ES8 D[4] G8 D[2] JB VSS
A9 GPIOO C9 XTAL_IN E9 VDDPLL G9 D[1] J9 VDDIO
Bl VDDLCD D1 VSS F1 LDATA18 H1 D[21]

B2 LDATA14 D2 LDATAS8 F2 LDATA19 H2 D[17]
B3 LDATA13 D3 LDATA7 F3 LDATAO H3 D[15]
B4 GAMASO D4 LDATA6 F4 D[19] H4 D[12]
B5 PWM D5 LDATAS F5 VSS H5 D[9]
B6 LLINE D6 LFRAME F6 VDDD H6 D[]
B7 GPIO3 D7 LDATA23 F7 E(RD#) H7 CSH
B8 LDATA20 D8 LDATA22 F8 D[3] H8 CONF
B9 XTAL_OUT D9 VSSPLL F9 CLK H9 D[Q]
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5.2 128 pinsLQFP
Figure5-2: Pinout Diagram — L QFP (Topview)
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Table5-2: LQFP Pin Assignment Table

Pin# | Signal Name | Pin# Signal Name Pin # Signal Name Pin # Signal Name
1 VDDD 33 VSS 65 VSS 97 VDDIO
2 VSS 34 VDDLCD 66 VDDLCD 98 D17
3 VSS 35 LDATAL7 67 LDATA1L 99 D16
4 VDDIO 36 GPIO0 68 LDATA10 100 VDDIO
5 VSS 37 GPIO1 69 LDATA9 101 VSS
6 VDDD 38 GPIO2 70 LDATAS8 102 VDDD
7 DO 39 GPIO3 71 LDATA7 103 D15
8 D1 40 VDDD 72 LDATAG6 104 D14
9 D2 41 VSS 73 VDDD 105 D13
10 D3 42 VDDLCD 74 VSS 106 D12
11 D4 43 LFRAME 75 VDDLCD 107 D11
12 VDDIO 44 LLINE 76 LDATAS 108 VDDIO
13 VSS 45 LSHIFT 77 LDATA4 109 VSS
14 VDDD 46 VDDD 78 LDATA3 110 VDDD
15 CLK 47 VSS 79 LDATA2 111 D10
16 VDDIO 48 VDDLCD 80 LDATAL 112 D9
17 VSS 49 LDEN 81 LDATAO 113 D8
18 VDDPLL 50 TE 82 VDDD 114 D7
19 VSSPLL 51 PWM 83 VSS 115 D6
20 VSS 52 GAMASO 84 VDDLCD 116 D5
21 VDDD 53 GAMASL 85 LDATA19 117 VDDIO
22 XTAL_IN 54 VDDLCD 86 LDATA18 118 VSS
23 VSS 55 VSS 87 D19 119 VDDD
24 XTAL_OUT 56 VDDD 88 D18 120 R/W#(WR#H)
25 VDDD 57 VSS 89 D23 121 E(RD#)
26 VSS 58 VDDLCD 90 D22 122 D/C#
27 VDDLCD 59 LDATA16 91 D21 123 CS#
28 LDATAZ23 60 LDATA15 92 D20 124 VDDIO
29 LDATA22 61 LDATA14 93 VDDD 125 VSS
30 LDATA21 62 LDATA13 94 VSS 126 VDDD
31 LDATA20 63 LDATA12 95 VDDIO 127 RESET#
32 VDDD 64 VDDD 96 VSS 128 CONF
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6 PIN DESCRIPTIONS

Key:
| = Input
O =Output
IO = Bi-directiona (input/output)
P = Power pin
Hi-Z = High impedance
Table 6-1: MCU Interface Pin Description
Reference
Pin Name | Type | Voltage TF.BGA LQFP Description
Pin # Pin #
Level
TTL clock input. This pin should betied to VSSif
CLK ! VDDIO Fo 15 TTL clock input is not used
Crystal oscillator input. This pin should be tied to
XTAL_IN I - C9 22 VSSif not used
XTAL_OUT o i B9 on Crystal oscillator output. This pin should be floating
if not used
CSH I VDDIO H7 123 Chip select
D/C# I VDDIO G7 122 Data/Command select
6800 mode: E (enable signal)
E(RD#) ! VDDIO R 121 8080 mode: RD# (read strobe signal)
6800 mode: R/W#
0: Write cycle
RIWH(WRH) I VDDIO E7 120 1. Read cycle
8080 mode: WR# (write strobe signal)
E8, F4, 8, 7,89 10,
11, 87, 88,
G1, G2, G3,
89, 90, 91,
G4, G5, G6,
G8. G9. H1 92, 98, 99,
D[23:0] 10 VDDIO H2, H3, H4, 103, 104, | Databus. Pins not used should be floating
T L 105, 106,
H5, H6, H9,
107, 111,
1, 32,33, X4,
B 5 112, 113,
' 114, 115, 116
TE O] VDDLCD A5 50 Tearing effect
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Table 6-2: LCD Interface Pin Description

Reference
Pin Name | Type | Voltage TF.BGA L.QFP Description
Leve Pin # Pin #
LFRAME ©) VDDLCD D6 43 Vertical sync (Frame pulse)
LLINE 6] VDDLCD B6 44 Horizontal sync (Line pulse)
LSHIFT O VDDLCD A6 45 Pixel clock (Pixel shift signal)
LDEN ) VDDLCD C6 49 Datavalid
A2, A3, B2, 28, 29, 30,
B3, B§, C2, 31, 35, 59,
C3, C4, C5, 60, 61, 62,
) C7,C8, D2, 63, 67, 68,
LDATA[23:0] @) VDDLCD D3, D4, D5, 69,70, 71 RGB data
D7, D§, E1, 72,76, 77,
E2, E3, E4, 78, 79, 80,
F1, F2, F3 81, 85, 86
A7 A8 AQ These pins can be configured for display
GPIO[3:0] [e] VDDLCD ' B7’ " | 36, 37, 38, 39 | miscellaneous signals or as general purpose |/0.
Default asinput
GAMAS[1:0] ©) VDDLCD A4, B4 52,53 Gamma selection for panel
PWM O] VDDLCD B5 51 PWM output for backlight driver
Table 6-3: Control Signal Pin Description
Reference
Pin Name | Type | Voltage TF.BGA L.QFP Description
Level Pin # Pin #
RESET# I VDDIO J7 127 Master synchronize reset
MCU interface configuration
CONF I VDDIO H8 128 0: 6800 Interface
1: 8080 Interface
Table 6-4: Power Pin Description
. TFBGA LQFP .
Pin Name Type Pin # Pin # Description
1,6, 14, 21, 25, 32,
VDDD P E6, F6 40, 46, 56, 64, 73, 82, | Power supply for internal digital circuit
93, 102, 110, 119, 126
VDDLCD P B1,C1 27, 346327;'8 é454’ %8, Power supply for LCD interface related pads
VDDPLL p E9 18 Power supply for internal analog circuit and
analog 1/0 pads
4,12, 16,
VDDIO P N ] 95, 97, 100, 108, 117, | Power supply for digital 1/0 pads
124
2,3,5,13, 17, 20, 23,
26, 33, 41, 47, 55, 57, . C
VSS P D1, E5, F5, J8 65, 74, 83, 94, 96, Ground for internal digital circuit
101, 109, 118, 125
VSSPLL p D9 19 gé):nd for internal analog circuit and analog I/0
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Table6-5: LCD Interface Pin M apping

Pin Names 24-bit | 18-bit | 8-hit serial
LFRAME FRAME
LLINE LINE
LSHIFT SHIFT
LDEN DEN
LDATA?23 R7 Drive0 Drive O
LDATA?22 R6 Drive0 Drive O
LDATA21 R5 Drive0 Drive O
LDATA20 R4 Drive0 Drive O
LDATA19 R3 Drive0 Drive O
LDATA18 R2 Drive0 Drive O
LDATA17 R1 R5 Drive 0
LDATA16 RO R4 Drive 0
LDATA15 G7 R3 Drive 0
LDATA14 G6 R2 Drive 0
LDATA13 G5 R1 Drive 0
LDATA12 G4 RO Drive 0
LDATA1l G3 G5 Drive 0
LDATAI10 G2 G4 Drive 0
LDATA9 Gl G3 Drive 0
LDATAS GO G2 Drive 0
LDATA7 B7 Gl D7
LDATAG B6 GO D6
LDATAS B5 B5 D5
LDATAA4 B4 B4 D4
LDATA3 B3 B3 D3
LDATA2 B2 B2 D2
LDATAL B1 B1 D1
LDATAO BO BO DO

Note
(1) These pin mappings use signal names commonly used for each panel type, however signal names
may differ between panel manufacturers.
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7 FUNCTIONAL BLOCK DESCRIPTIONS

71 MCU Interface

The MCU interface connects the MCU and SSD1963 graphics controller. The MCU interface can be
configured as 6800 mode and 8080 mode by the CONF pin. By pulling the CONF pin to VSSIO, the MCU
interface will be configured as 6800 mode interface. If the CONF pin is connected to VDDIO, the MCU
interface will be configurein 8080 mode.

7.1.1 6800 Mode

The 6800 mode MCU interface consist of CS#, D/C#, E, R/W#, D[23:0], and TE signas (Please refer to
Table 6-1 for pin multiplexed with 8080 mode). This interface supports both fixed E and clock E scheme to
define a read/write cycle. If the E signal is kept high and used as enable signal, the CS# signal acts as a bus
clock, the data or command will be latched into the system at the rising edge of CS#. If the user wants to use
the E pin as the clock pin, the CS# pin then need to be fixed to logic O to select the chip. Then the falling
edge of the E signal will latch the data or command. For details, please refer to the timing diagram in chapter
13.2.1.

7.1.2 8080 Mode

The 8080 mode MCU interface consist of CS#, D/C#, RD#, WR#, D[23:0] and TE signals (Please refer to
Table 6-1 for pin multiplexed with 6800 mode). This interface use WR# to define a write cycle and RD# for
read cycle. If the WR# goes low when the CS# signdl is low, the data or command will be latched into the
system at the rising edge of WR#. Similarly, the read cycle will start when RD# goes low and end at the
rising edge of RD#. The detailed timing will show in the chapter 13.2.2.

7.1.3 Register Pin Mapping

When user access the registers via the paralel MCU interface, only D[7:0] will be used regardless the width
of the pixel datais. Therefore, D[23:8] will only be used to address the display data only. This provided the
possibility that the pixel dataformat as shown in Table 7-1 can be configured by command OxFO.

7.1.4 Pixel Data Format

Both 6800 and 8080 support 8-bit, 9-bit, 16-bit, 18-bit and 24-bit data bus. Depending on the width of the
data bus, the display data are packed into the data bus in different ways.
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Table 7-1: Pixel Data For mat

Interface Cycle} D[23]| D[22]| D[21]| D[20]| D[19]| D[18]| D[17]|D[16]|D[15]|D[14]|D[13]|D[12]|D[11]|D[10]| D[]} D[8]1} DI[71] DI6]] DI51] D[4]1] D3]] D[2]] D[1]] D[O]
24 bits 1" | R7Z| R6 | RS R4 | R3| R2| R1)J ROJ G7 ]| c6 ]| G5 ]| G4 | G3| G2 | G1 | Go| B7 | B6| B5| B4| B3| B2| B1} BO
18 bits 15! R5|R4| R3| R2| R1I| RO| G5] G4 cG3| G2 cl)colB5)B4) B3| B2| B1J] BO

16 bits (565 format) 15! R5|R4|J R3] R2| R1| G5 c4] G3] G2 G1] cof B5] B4] B3| B2 Bl
1% R7| R6 | RS| R4] R3] R2| R1| RO | G7 | G6 | G5| G4 | G3| G2 | G1 | GO

16 bits 2" B7 | B6| B5]| B4 B3| B2|B1|BO|R7]R6|JR5|R4A| R3| R2| R1| RO
3" G7 | G6| G5| G4 | G3| G2 | GL| GO | B7 | B6] B5| B4| B3| B2| B1| BO

12 bits r R7| R6 | RS| R4 | R3] R2| R1| RO| G7 | G6 | G5 | G4
2 G3| G2) G1| Go| B7 | B6] B5]| B4| B3] B2| B1]| BO

9 bits 1% RS R4A|R3| R2| R1| RO| G5| G4 | G3
2 G2 | G1| GO | B5| B4| B3| B2| B1| BO

1 R7 | R6 | R5| R4| R3] R2 | R1 | RO

8 bits ond G7 | G6 | G5| G4 | G3| G2 | G1 | GO
3" B7 | B6| B5] B4 | B3| B2 | B1] BO

7.1.5 Tearing Effect Signal (TE)

The Tearing Effect Signal (TE) is a feedback signal from the LCD Controller to MCU. This signal reveals
the display status of LCD controller. In the non-display period, the TE signal will go high. Therefore, this

signal enablesthe MCU to send data by observing the non-display period to avoid tearing.

Figure 7-1 shows how the TE signal helps to avoid tearing. If the MCU writing speed is slower than the
display speed, the display data should be updated after the LCD controller start to scan the frame buffer.
Then the LCD controller will always display the old memory content until the next frame. However, if the
MCU isfaster than the LCD controller, it should start updating the display content in the vertical non-display
period (VNDP) to enable the LCD controller will aways get the newly updated data.
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Figure 7-1: Relationship between Tearing Effect Signal and MCU Memory Writing
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In SSD1963, users can configure the TE signal to reflect the vertical non-display period only or reflect both
vertical and horizontal non-display period. With the additional horizontal non-display period information, the
MCU can control the refresh action in more accurately by counting the horizontal line scanned by the LCD
controller. Usually, afast MCU will not need horizontal non-display period. But aslow MCU will need it to
ensure the frame buffer update process aways lags behind the LCD controller.

7.2 System Clock Generation

The system clock of SSD1963 is generated by the built-in PLL. The reference clock of the PLL can come
from either the CLK pin or the external crystal oscillator. Since the CLK pin and the output of the oscillator
was connected to PLL with an “OR” gate, the unused clock must be tied to VSS.

Before the PLL output is configured as the system clock by the bit 1 of “set_pll” command OXEOQ, the system
will be clocked by the reference clock. This enables the user to send the “set_pll_mn” command OXE2 to the
PLL for frequency configuration. When the PLL frequency is configured and the PLL was enabled with the
bit 0 of “set_pll” command OxEO, the user should still wait for 100us for the PLL to lock. Then the PLL is
ready and can be configured as system clock with the bit 1 of “set_pll” command OxEO.
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Figure 7-2: Clock Control Diagram
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7.3 FrameBuffer

There are 1215K bytes built-in SRAM inside SSD1963 to use as frame buffer. When the frame buffer is
written or read, the “address counter” will automatically increase by one or decrease by one depends on the
frame buffer settings.

Table 7-2: Frame Buffer Settingsregarding to set_address mode command 0x36

Option 1 Option 2 Option 3 Option 4
Horizontal: Increment Horizontal: Increment Horizontal: Decrement | Horizontal: Decrement
Vertical: Increment Vertical: Decrement Vertical: Increment Vertical: Decrement
B6=0;B7=0 B6=0;B7 =1 B6=1;B7=0 B6=1;B7 =1
00000h 00000h 00000h 00000h
Horizontal
Frame - = -~ < ——
Buffer / \ \ /
Mode B —_— _— — —
B5=0
5DCO00h 5DCO00h 5DCO00h 5DCO00h
00000h 00000h 00000h 00000h
Vertical
Frame
Buffer / \ \ /
Mode
B5=1
5DCO00h 5DCO00h 5DCO00h 5DCO00h

7.4 System Clock and Reset Manager

The “System Clock and Reset Manager” distributes the reset signal and clock signal to the entire system. It
controls the Clock Generator and contains clock gating circuitry to turn on and off the clock of each
functional module. Also, it divides the root clock from Clock Generator to operation clocks for different
module. The System Clock and Reset Manager also manage the reset signals to ensure al the module are
reset to appropriate status when the system are in reset state, deep deep state, deep state and display state.
Figure 7-3 shows a state diagram of four operation states of SSD1963.
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Figure 7-3: State Diagram of SSD1963
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75 LCD Controller

7.5.1 Display Format

The LCD controller reads the frame buffer and generates display signals according to the selected display
panel format. SSD1963 supports common RAM-less TFT driver using generic RGB data format.

7.5.2 General Purpose I nput/Output (GPIO)

The GPIO pins can operate in 2 modes, GPIO mode and miscellaneous display signal mode. When the pins are
configured as GPIOs, these pins can be controlled directly by MCU. Therefore, user can use these pins to emulate other
interface such as SPI or 12C. If these pins are configured as display signals, they will toggle with display periodically
according to the signal settings. They can be set to toggle once a frame, once a line or in arbitrary period. Therefore
they can be configured as some common signal needed for different panels such as STH or LP.
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8 COMMAND TABLE

Hex Code Command Description
0x00 nop No operation
0x01 soft_reset Software Reset
Ox0A get_power_mode Get the current power mode
0x0B get_address mode Get the frame buffer to the display panel read order
0x0C Reserved Reserved
0x0D get_display_mode The SSD1963 returns the Display |mage Mode.
Ox0E get_tear effect_status Get the Tear Effect status
OxOF Reserved Reserved
Turn off the panel. This command will pull low the GPIOO.
0x10 enter mode If GPIOO is configured as normal GPIO or LCD
—sieep_ miscellaneous signal with command set_gpio_conf, this
command will be ignored.
Turn on the panel. This command will pull high the GPIOO.
Ox11 exit o mode If GPIOO is configured as normal GPIO or LCD
—Sieep_ miscellaneous signal with command set_gpio_conf, this
command will be ignored.
0x12 enter_partial_mode Part of the display areais used for image display.
0x13 enter_normal_mode The whole display areais used for image display.
0x20 exit_invert_ mode Displayed image colors are not inverted.
0x21 enter_invert_mode Displayed image colors are inverted.
0x26 set_gamma_curve Selects the gamma curve used by the display panel.
0x28 set_display_off Blanks the display panel
0x29 set_display_on Show the image on the display panel
Ox2A set_column_address Set the column address
0x2B set_page address Set the page address
Transfer image information from the host processor interface
0x2C write_memory_start to the SSD1963 starting at the location provided by
set_column_address and set_page address
Transfer image data from the SSD1963 to the host processor
Ox2E read memory_start interface starting at the location provided by
set_column_address and set_page_address
0x30 set_partial_area Defines the partia display area on the display panel
0x33 set_scroll_area Defines the vertical scrolling and fixed area on display area
0x34 set_tear off Synchronization information is not sent from the SSD1963 to
the host processor
Synchronization information is sent from the SSD1963 to the
0x35 set_tear_on host processor at the start of VFP
0x36 set_address mode Set the read order from frame buffer to the display panel
0x37 set_scroll_start Defines the vertical scrolling starting point
0x38 exit_idle_mode Full color depth is used for the display panel
0x39 enter_idle_mode Reduce color depth is used on the display panel.
Ox3A Reserved Reserved
0X3C write memorv continue Transfer image information from the host processor interface
— - to the SSD1963 from the last written location
OX3E read_memory_continue Read image datafrc_)m the SSD1963 continuing after the last
read_memory_continue or read_memory_start
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Hex Code Command Description
Synchronization information is sent from the SSD1963 to the
0x44 set_tear scanline host processor when the display panel refresh reaches the
provided scanline
0x45 get_scanline Get the current scan line
OxA1 read _ddb Read the DDB from the provided location
OxA8 Reserved Reserved
0xBO set_led mode Set the LCD panel mode and resolution
0xB1 get_lcd_mode Get the current LCD panel mode, pad strength and resolution
0xB4 set_hori_period Set front porch
0xB5 get_hori_period Get current front porch settings
. Set the vertical blanking interval between last scan line and
OxB6 | set_vert_period next LFRAME pulse
. Set the vertical blanking interval between last scan line and
0xB7 get_vert period next LFRAME pulse
Set the GPIO configuration. If the GPIO is not used for LCD,
0xB8 set_gpio_conf set the direction. Otherwise, they are toggled with LCD
signals.
0xB9 get_gpio_conf Get the current GPIO configuration
OxBA set_gpio_value Set GPIO value for GPIO configured as output
Read current GPIO status. If the individual GPIO was
0xBB get_gpio_status configured as input, the value is the status of the
corresponding pin. Otherwise, it isthe programmed value.
0xBC set_post_proc Set the image post processor
0xBD get_post_proc Set the image post processor
OxBE set_pwm_conf Set the image post processor
OxBF get_pwm_conf Set the image post processor
0xCO st lcd_gen0 Set therise, fall, period and toggling properties of LCD signal
generator O
0xC1 get_lcd_genO Get the current settings of LCD signal generator O
OXC2 st led genl Set therise, fall, period and toggling properties of LCD signal
generator 1
0xC3 get_lcd_genl Get the current settings of LCD signal generator 1
OxC4 st lcd_gen? Set therise, fall, period and toggling properties of LCD signal
generator 2
0xC5 get lcd_gen2 Get the current settings of LCD signal generator 2
0xC6 st led gen3 Set therise, fall, period and toggling properties of LCD