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RAIO™ RA8871L4N

Brief Datasheet Character/Graphic TFT LCD Controller
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Brief Datasheet Character/Graphic TFT LCD Controller

e

2.1

2.2

2.3

2.4

2.5

2.6

P

< 2 SDRAM : 64Mb
<2 SDRAM F%l“i‘%ﬁ?“: x16
< % 16 bit SDRAM FKT@

Bz
< #£ 8080/6800 8/16-bit ?Hﬁj*ﬁi?\f’/ﬂﬁ E:l
B SEPEEREY MPU I Xnwait fuFekT | i & #
VIRV 4 i 9. IIC, 3/4-wire SPI
SR VRl L PR

fi B VRIS

1bpp: Hf<1 (1-bit/firsk)

8bpp: RGB 3:3:2 (1-byte/{§3k)

16bpp: RGB 5:6:5 (2-byte/{{3k)

24bpp: RGB 8:8:8 (3-byte/[ij:3 fiv 4-byte/(ii3k)

B Index 2:6 (64 ?{ga[cﬁ'llfégii‘»ﬁiﬁﬁiﬁ’%ﬁ’l‘%)

B oRGB 4:4:4:4 (4096 [/ ffek 2 FAZP S )

57 18
[P i) L 24/18/16-bit TRT B ¢

3 fREf T

LI }ﬁ‘]’i‘?ﬁ’?@ 320x240,240x320,480x272,480x320,320x480

;{ﬁiﬁ’ 1 5 480x320x24bit

F_{\ET—T :"]JF'J‘:

U IR F i s 4 flqf 32X32 Q‘?ﬂ'%ﬁﬁl‘?

2 i) ’F'i,“l
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2.7

#ifliE (PIP)

VPRl 1 ?l}'?"%if[%‘ﬁﬁﬁﬁﬂ'[%Hl%lﬁlﬁﬁ?ﬁ‘i%?“ 2 e 2l s =
*én;[F HUFF'I o FRL 4 [ Rk u,sFt]gj(, f@[ HIRL- ch“h&\ “&IHF%@I' lgr',,ﬁﬁr[fi,“fﬁg@yfiﬁjfﬁ'ml”%%‘}
Rl e froagegrs o Fhplish 1) g ghfliEh 2 Fpe

R T

PRGN LR o IR L PRORE S T SDRAM FIFSEET OB < g ikl &
Standby =# Suspend ﬁ?“p@@ﬁﬁ o]

= i B

= ﬁ@%ﬁ TGS bR I B b SRR PP IR R T Y T2 [ B B PIP
b ey i

é/HﬂEﬁ (Color Bar Display)

1<% SDRAM gu]? W RE T FFLJ@?\‘%E;\ .

B

TILE 7}?‘[ MPU f U[?ﬁﬂ [ RA887L F[* | H VAN I U M [ 7 serial flash HF”?FI AJ&E
Bl ISR TPge 151* [l 'ri;:ﬂF ﬁfiﬁ%m = = ikt la}ﬁﬂﬁfu%ﬂ E“ﬂﬁz [ MPU [F=s=
1 IZETF[WJ TF[ |Ji/[

m EXIT: WLI’}‘F’] i (OOh/FFh) -- one byte instruction
E NOP: J:?’F', 4 (AAh) -- one byte instruction
B EN4B: 4 Byte fri) F (B7h) -- one byte instruction
B EX4B: E#*H' 4-Byte J (ESh) -- one byte instruction
m STSR: }{Jiﬁiﬁiffv#ﬁq i (10h) -- two bytes instruction
m CMDW: FAH ‘AJ o ?p ‘AJ (11h) -- two bytes instruction
W DATR: fRI@VH1 (12h) -- two bytes instruction
B DATW: Y[R ?F“"QJ (13h) -- two bytes instruction
B REPT: &i* ;:TFE!’(#F’[ "FJ (20h) -- two bytes instruction
m ATTR: ?“?V%‘i}’l‘gt?pﬂ (30h) -- two bytes instruction
m JUMP: %*E%#F’[ "FJ (80h) -- five bytes instruction
Hm DJNZ: @’?&f@#}%#ﬁﬁ (81h) -- five bytes instruction
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2.8 BYABETD S (BTE)

® 2D BItBLT [t

o &'t %#ﬁér@ﬁ?ﬁﬁ%ﬁ@%ﬁﬂ

PY ﬂj%' qaliﬁﬁa EJ
- ﬁ,gﬂ IE'H HEFfY Bx8/16X16 fi kvl fE

® [ {£M (Opacity)
Gt ﬁiﬁﬁE L REF IR e o R e
I 0 PR R R L R 091 R R -
n %‘%.%; (Chroma-keying) “Jfj=: ASH 17 1Y RGB B e/t e i HIH v 5 8 200 S LAY o) -
. q%ﬂ'ﬁﬂfiAzﬁF'F (Alpha-blending): T[@%k —,;ELEF F[FFIJF*}j\l_ﬁ—x]xgwqg‘lll%éﬂlfi’?&/ (% AL

fiF 4 PR -

ki 3AM] (Alphablending): £USXRGB = i Y » 1] 8bIRGB - I MSB2bit Lo -

2.9 SH{FAad B
®  LIEHB AL RS R - T A Y - DY

2.10 = SPI }’?E'l
2.10.1 ?I/EJ"erﬁ:

® '[! ISO/IEC 8859-1/2/4/5.8x16 + 12x24 - 16x32

® LIERR 16X16/24X24/32X32 19[4 %] ROM fF4[1 Uni-code/BIG5/GB =7 & #2[10 & 3| BIHKE
GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z - GT30L32S4W - GT20L24F6Y -
GT21L24S1W

VIR HFIERTEF T (8x16/12x24/16x32) E2 = F|

EPFCRE PR SR

LR AT AR X1, X2, X3, X4 i

LY 4 90 4 il

2.10.2 DMA Zg=
@/?Eh‘ﬁ PR i FIEPE (serial flash) ¥ IS [HE G

2.10.3 — 4= SPI

° ﬁ'“Fk’ Motorola SPI fﬂﬁ‘
16 bytes FiZVyE A Y FIFO
16 bytes F * %% [ FIFO
7t TX FIFO 5 2 1§27 ' SPITX/Rx I[P I'Eﬁgﬁéﬁ'mfh%%
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Brief Datasheet Character/Graphic TFT LCD Controller
2.1111C J’Tf&'l

® |IC master interface
WA O device - I BRI SR
B LUPEEEREY (100kbps) =GN (400kbps)

2.12 W RIEETH

® gl 16-bit FHErH
® (il 8-bit pre-scalars = {fi 4-bit [
® LT (TR A [

® [ IEEIEN MBI RY HTEREY

® Dead-Zone {7

213 HEEN

® LIE5x5 G (SUPIhH I GPIO iU B )

i [

SRR R

L FETIRH Ry

7 TR ) SRR 3 5 (3 (HEEREERI £ T 1AL 90°)
® LB A

2.14 =0
® LIE 3TN
W Fif5 (Standby) - (FFX (Suspend) 2[R (Sleep) 5t
© T TIEIZ Y S 91

2.15 FIT 13

[ [ RO SEAT B PLL TR A4 ~ LCD ?ﬂﬁﬁﬁﬁﬁ@? SDRAM B |
{1 S HPBEE  © (XIUXO: 10-15MH2)

[‘Jﬁ‘}[ﬁﬁ““\ﬁ*ﬁﬁﬁﬂi (fffi 40MHz)

SDRAM [ (X fifi 40MHz)

LCD EEFf#FIIE (B if 20MH2)

2.16 Fifff
o NI
o H A0
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2.17 FiIf
® |/O F%’Ejt 3.3V +/- 0.3V
® ['[& 1.2V LDO for core power

2.18 HfE

® LQFP-128
® JE({=EE: -40°C ~85°C
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Brief Datasheet Character/Graphic TFT LCD Controller

3. 7 ittt
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XPDATENGPIODEN *KOUTE] O XMAE]
voozz 3| o O XMAE]
w55 E| - u TM I XMAF]
RswvD [ 3| @ xmap)
XPDATHOLGRIOES] RA I 0 O XMAap]
XPDATHA]/GRIDER] [ 3 xmapn]
XPDATHZ]IGRIDEF] O XMAaf]
XPDATHIVGRIOFD] E3| 2 1 xMapz]
XPDATHAIGRIOFM] RA8871 L4N 2| = xmeap)
XPDATHSIGRIOFR] 3 xMmBAf]
XPDATHEGRIODEL XKOUT[] [ O wss
XPDATHFGRIOD[S] XKAUTZ] [ O voDaz
FPDAT[SIGPIOLE) XKOUTI] =31 R 1601 [ XMISOAEPIOCZ]
woDEs [ > 7| E= xMOSEERIOCH]
Y55 O [ XSCKGPIOCH]
XPDATNEMGRIOFE] [ Date code (Year 2018, 1th week) 0 XnSFCSMWGRIOCH]
XPDATROLGRIOFE] 3 [ #nSFCSMOAGRIOGE]
XPDATRIGRIOFS] £31| 8 3 XnINTR
XPDATEZIGRIOFE] 3| E3 XDB[15/GPI0ALT
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32 EEENS

Q128.14x14
128 LEAD THIN PLASTIC QUAD FLATPACK PACKAGE .4 MM
Ry PITCH
S - o} - MILLIMETERS
128 - 97 SYMBOL | MIN NOM MAX | NOTES

¥ A = 1.60 2
L —— I = % I A1 0.05 0.15 -
== O | = [ A2 135 | 140 | 145 :
= I = b 0.13 016 | 023 3
= | = b1 0.13 : 0.19 ¥

== /= !
= I = ¢ 0.08 z 0.20 z
] _E_ B | H% & [ e 0.09 - 0.16 -
= | = D 16 BSC -
= I = D1 14BSC 3
E | E E 16 BSC 2
E | E E1 14 BSC 3
=] | = L 0.45 | 0.60 | 0.75 .
2= | == 65 ¥ L1 1.00 REF -
| | R1 0.08 - - -
R2 0.08 - 0.20 -
s 0.20 - - -
= ax [Jo2[n[u]z 0 0° 35 7 -
[ o1 0° - - -
02 11° 12° 13° -
03 11° 12° 13° -
N 128 -
e 0.40 BSC -

Rev. 0 8/08
NOTES:

1. Dimensions are in millimeters. Dimensions in ( ) for
Reference Only.

2. Dimensions and tolerances per AMSEY 14.5M-1994.

3. Dimensions D1 and E1 are excluding mold protrusion.
Allowable protrusion is 0.25 per side. Dimensions D1
and E1 are exclusive of mold mismatch and deter-
mined by datum plane H.

[=[0.05]

|
' o

:u(—b—-
- 4. Dimension b does not include dambar protrusion.
Allowable dambar protrusion shall not cause the lead
width to exceed the maximum b dimension by more
than 0.08mm. Dambar cannot be located at the lower
radius or the foot. Minimum space between protrusion
and an adjacent lead is 0.07 mm.

- >
R
I

0.25 GAUGE
PLANE

DETAIL F

[ﬁl 3-2 : RA8871 Package Outline Dimensions
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4. Hk S

4.1 T2

RA8871L4N

E (25 HI)

g W fE

I/O

AR

XDB[15:0]

10
(8mA)

TR EE

TrR ME R = PLJF‘ “RA887L ™[ /i e R -

XDB[15:8] IJF%JLGPIO (GPIO-A[7:0]) » ijfiLhLi% €% 8080/6800
16-bit™" 3| /7 ek pEf .

XDB[7:0] YA fllI= SN o RS KRV = S
kel 1k S e AN (L]

XAO

iR 2

g og U e £ R Mi_E'WHIE'Jr 110 o
XAO = 0 » AXERII J[i”j,

XA0 =1 e ¥R[FV/ErRE * -

XnCS

i
S P 0 IR IR RABBTL FLfIFYIE FEERIL » FIERI D
GPI-BO = VIO » S P A -

XnRD
(XEN)

P APVE
Hi AR BOBO <5 » I AL (= XNRD ™) 2VERR]) - (S [
H PRk 6800 <= RIS ALY (B XEN [ ™) (= (%) - it fr
PP = Wﬁiﬁfl?@?ﬂﬁw LA g RS GPI-BL - 2 2 V]
b i u ;!{[

[I1# pull high ™' -

XnWR
(XRNW)

ﬁ@‘/%*?ﬁi

Hi BRI 7 kL 8080 - f-/uw%wgw XnWR (RIS ) > (S5 s fe -
Hi BRI f7 kL 6800 5 IR 55 5% XROW (9K FVIR ) - IV
[RRL P B RV B

O 2 S PRLZES I A SRR ¢ 55 £ GPI-B2 -

[ [ ] T

XnINTR

(8mA)

II%FI A I,_;

XnWAIT

(8mA)

TS R IFF[;{ JERYH o

= RO

?l»[. XnWAIT £} high » %+ RA8871 =IjE¥E IfF i3 Iﬁlﬁh’]g‘h{v[ ﬁ' XNWAIT £% low >
PR s ST T

XPS[2:0]

7[J/fl'|7[l By ﬂ-—ru [P
00X: (73] #£451) 8080 8/16-bit ¥ A i £ 1 -
01X: (>7[|= jf?L‘F‘ 1) 6800 i8/16-bit | R R [ -
100;: (F[ B jf?L‘F‘ 1) 3-wire SPI -
101: (f[ = jsz %) 4-wire SPI -
11x: (fli5) Wﬁ) IC -
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¥ H & 110 W& &P
=
B e e v .
a. YN B A IR 2 P - B XPS[O] W 4l ] -

4.2 F“Z]”E‘ i (&LH ” «lﬂ]f\ P‘l)
W eHAE 110 | I
XSSCL | SPI 2 IIC E%'j"ﬁ
(XDB[7]) XSSCL « 3-wire ~ 4-wire fIF[Ey IC /r £ IFYT -
1IC ¥R /4-wireSPI ";"ﬁlalﬁ‘
))((SSSS[[)DAI | 3-wire SPI /7 [*1: NC > rﬁ?ﬁ%?u GND -
(XDB[6]) 4-wire SPI /i ['1: XSSDI {Ij[) 7 ekl * -
IICC /7 [71: XSSDA {3l /7 [ 1ff; * ﬁ?q'*{ﬂ
3-wireSPI E’)’-ﬁlﬁlm-wlireSPl E’)-a[alﬁﬁ YIIC Slave rjﬁg{g
XXSSSSD% o | 3wireSPIUF:XSSD + Iyl il el SRR 0
(XDB[5]) A-wireSPI IIF: XSSDO - I{[] i [ ¥ il -
IIC /¥ [o1: XICA[S] » IC S| i Li-bit [5] -
SPI #5/IIC Slave E‘iﬁaﬁi{%‘
XOBIAD || XnSCS, & 3wire® d-wireSPI fIfF i BIfl1 » It BRI FUE -
IIC /1 iz XICA[4] » IIC S5 Li-bit [4] -
lIC fifi: IIC Slave ﬂj»i]_'&%‘%‘
XIICA[3:0] I XIICA[3:0] » 7 3-wire 2 4-wire SPI /7 oi: NC » ShifiE %] GND -
(XDB([3:0]) F ﬁ%ﬂﬁf [
IC / 1: IC SEfr] ff i-bit [3:0] -

4.3 SDR SDRAM /i1 (39 %)

= 5 I e /0 & B

R TR 2 0 (R

XMCKE 10 | iy XTEST[O] F3{SFEME » PRI SDR REH TEp=po-bg- -

(XCLK2) 1 (BMAY | i xTESTIO] sa iyt - 14 % RAGT1 GG IE 2 f6 22 £ 3 XMCLK
;‘”ELFH'IFI SDR [E{FI °©

XMCLK 10 SDR jc' S ol

BmA) | iy J‘ﬁ MPLL ji5 XCLK2 {FR) -
o .
XnMES (4mA) | i AR
XNMRAS (4r$1)A) {54 EXOMRAS - XAMCAS % XnMWR (7% XnMCS #7511 %
© £ L]
XNMCAS | yay | i i
© £ L]
XnMWR o | i

XMBA[1:0] (4r(r2A) BhF(Bank) i -
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= 20 Il /0 L
XMA[12:0] | P~ ) | FHEXMA[L2]SE NC
XMDIS0] | (oo | svpliistt

XMDQMI[1:0] (42A) i I

4.4 Serial Flash B SPI master /i1 (5 %)

RAIO TECHNOLOGY INC.

B g 110 2 |
7}?{5 Serial Flash/ROM SPI FEF'H HEO
XNSECSO 10 SPI FF# 22 JRHI#O i ™7 Serial Flash/ROM Hy SPI);,%EFFF,'EE
(8mA) | *{[1N SPI master FLZEFE - HP = o e I A RIS GPIO (GPIO-C3) » R
?’: GPIO-C3 t‘rﬁ?" TIEs e
’7}?{5 Serial Flash/ROM SPI ﬂ’-ﬁﬁ% 1
o SPI ﬁﬁ, HEHIHO {177 Serial Flash/ROM 7Y SPI@&‘FF['E
XnSFCS1 8mA) * Y SPI master #:2EF H" ) ﬂBT_prﬂﬁﬂr* pr I BA ISR GPIO (GPIO-C4) »
E’ﬁ?’ GPIO-C4 tng&? s e
*PIHA xtest[2:1] T EH 01b H#[Vfiry reset ﬁ[ﬁFJE% 1 [ 1E pull-high -
SPI flﬁ?ﬂﬁ’ﬁ
XSCK 10 IF=Hl ﬂ‘i_ /]JEﬁﬁ@ﬁ?”' E}lﬂ% Serial Flash/ROM ¥ splgagfg,' IR
(8mA) | * Y[i{l SPI master fv kLR o B PR &) A HIEEL GPIO
(GPIO-CO0); B¥ GPIO-CO fir * ZJrhe «
iﬁnlr'@fﬁﬂ |
Single %=t Serial Flash/ROM ﬁ\/ SPI%{ ﬁ?" TR P o ¥ RA8871 P'JF;I =50
ELgELl L o
XMOS| ° DuaJI o P £ S R 2 #0 (SI00) » P b Serial flash DMA
(XSI00) (8mA) i)
*YH SPI master 7B AERS o He PR G R )RR OIS EL GPIO
(GPIO-C1); B4 GPIO-C1 [y * 7)< -
= ﬁﬂ ’(,f‘FF?LI' |
Single %=t Serial Flash/ROM ﬁ\/ SPI%{ ﬁ?”' TR P o ¥ RA8871 P'JF;I =0
XMISO o | ) o
(XSI01) (8mA) I;JF?I N L A t'r%( TR [HxE#1 (SI01) - IFL”#F FJ“ r+ Serial flash DMA
Y SPI master fi Bk AERS o Hie PR & F )RR IR GPIO
(GPIO-C2) > J%kl,?# GPIO-C2 ﬁi?‘ B P o
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45 PWM Sl (2 &)

B g s 110 B o O
PWM 8! 1/F S P
Pull-high lﬂﬂﬁfﬂr* [ FJ;T«"J?F}“EH Tﬂ‘ﬁ
o RAFRRLAR T FI G - I]ELT[‘L%H il (RESET) i&j[ﬁ%iﬂﬂﬁﬂ%ﬁ‘!éﬁ
XPWMO 8mA) | S o IR R A O If“ﬁ (SRR LB -
XPWM 0 IJﬁ? ,Tif I SR
Upp PWM REAEE  HERER O RS GPIO (GPIO-CT) » RAGR
GPIO-C7 ﬂﬁff‘ﬁfﬂ ke o TSI ]
PWM P 2/ % 3 1 (& (”15 FFRTD)
Hi XTESTI[O]#L (= -
CPWML o XPWM1 lﬁ@ﬁ%ﬂfﬁf L HHIF,%LEF e ry ﬁ*l‘ﬁfﬂﬁﬁié:
(XCLK3) (8mA) P IHJ']LE;[:E'/‘*EJ XPWM1 X< - oscillator Eﬂ’f&ﬁ? kL SCAN ﬂ;ﬁgﬁ\ ol
%Iqu[ Hr IH Jﬁﬁfﬂb‘“@
Hi XTESTIO] #4fyfEnt ():
XPWMZL ] kL9t 12 **ﬁf}%ﬁﬁﬁ@sﬁﬁ“ o

4.6 SR (9 HIEE)

B g /0 2 |
H#EE YR GPIs (General Purpose Input)
B ?":Ij \\%’17 _ "’E'o
XKIN[4:0] | FECEIE T () > TR pull-up
XKIN[O] =% IIC master [V XSCL < -
In RA8871 » XKIN [4:1] 2= XPDAT ~ GPIO-D H H[¥]i# -
Keypad fifl{#H GPOs (General Purpose Output)
o e 2 | Ut s s T b T, L (BRE) o
XKOUT[4:0] Keypad Fiffi il JFfJ%Fﬂﬁﬁ%ﬂ% Jell open-drain il (R4
(2mA) | XKOUTI[0] =% IIC master fiv XSDA Tﬁﬁ °
In RA8871 - XKOUT [4:1] == XPDAT ~ GPIO-D H{ 2 [¥]|i# o

4.7 LCD Zif™® fif1 (28 74F)

# 8 7 Vo | F M
o SR T
XPCLK (8mA) | EFFHR IR BRI TET fi i
=B SPLL FEENE S -
XVSYNC 4OA VSYNC Pulse
(MA) | = [ VSYNC R30I TFT f e -
XHSYNC 4OA HSYNC Pulse
(AmA) | et [ HSYNC {1457 s TFT f3 i
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Brief Datasheet Character/Graphic TFT LCD Controller
BWH oA 110 2 |
XDE 0 Data ?‘ﬁi
(AMA) | 510 | TET /v v data |3 data 35 (55K -
LCD ekl o |
Al YR = TFT LCD ¥ f[ s Pl RABBTL [t flif o g &l 3 4%
64K/256K/16.7M &1 i1 i 1 R ] IR CAd AP RGB Reifi
Wl €7 Brtt TET /i F
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Character/Graphic TFT LCD Controller
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