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		  Datasheet File OCR Text:


		      rai o   ra8816n  144x65 character / graphic  lcd driver  specification       version 1.0    february 19, 2013                                ra i o technology inc.  @copyright raio technology inc. 2011, 2012, 2013 rai o technology inc.                          1/8                             www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n 1.  general description  the ra8816n is a dot-matrix lcd driver that supports both character and graphic modes. it has a  built-in 256k bytes character rom and 1170 bytes display ram. the embedded rom consists of  chinese (or japanese for ?j product), english and ascii fonts, and the embedded display ram  supports up to 144x65 dots lcd panel. the ra8816n also provides a scrolling buffer memory for  scrolling functions. it supports vertical and horizontal  scrolling features, and all of these functions are  executed by hardware.    in character mode, the ra8816n supports traditional chinese (big5), simplified chinese (gb) and  japanese (s-jis) code. the system (mpu) does not need  to take a lot of time to show the chinese or  japanese font in this mode. it also provides sm all ascii (8x8) and big ascii (8x16) fonts for english,  japanese, european and latin character. the ra8816n also integrates much powerful hardware that  includes contrast adjustment, 4x5 key-scan and eight general purpose i/os.    the ra8816n is a highly integrated chip of lcd cont roller and driver. it reduces a lot of time for system  development, and saves much cost for hardware system  that due to it provides many features for  related lcd display applications.    2.  feature    ?   support both character and graphic mode  ?  support 8080 / 6800, 8 / 4-bit parallel  interface, 3-wire / 4-wire serial interface  ?   built-in 256kb font rom: chinese, s-jis,  english, ascii, japanese, latin, latin-ext  a, latin-ext b  ?   support ascii 8x8 / 8x16 half size font,  16x16 full size chinese font  ?   support maximum 144 seg x 65 com lcd  panel.    4 x 9 chinese fonts (16x16), or 8  x 18 english fonts (8x8)  ?   built-in 256 bytes sram for create font  ?   built-in 1170 bytes display ram and 450  bytes scrolling buffer  ?   support 1/65 duty, 1/9~1/5 bias panel  ?   built-in 2x~4x (voltage booster), voltage  regulator, voltage follower  ?   eight general purpose i/os (gpio)  ?   built-in 4x5 key-scan circuit  ?   support horizontal / vertical scrolling  functions  ?   provide 32-steps contrast adjuster  ?  build-in rc oscillator  ?   voltage operation: vdd  ?  2.7~3.6v  ?   package: gold bump die      table   2-1 : ordering information  parts number  package and font type  ra8816n-t  au-bump die, traditional chinese (big5)  ra8816n-s  au-bump die, simplified chinese (gb2312)  RA8816N-J  au-bump die, japanese (s-jis)    rai o technology inc.                          2/8                             www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n 3.  block diagram  ra8816n mpu lcd panel 4 x 5  key scan gpio   figure   3-1 : system block    the ra8816n is consisted of display ram, 256kb  font rom, command registers, lcd controller,  lcd driver, voltage booster, voltage regulator, mpu interface and key-scan circuit.    1170+450bytes  display ram + buffer mpu i/f block register block 256kx8 font rom rc oscillator 256bytes  cgram key scan  control  block & int gpio cursor  control 144  segment  drivers 65  common  drivers voltage booster voltage  regulator voltage  follower c[3:1]p  c[2:1]m  v0~v4   vout         seg0~seg143   com0~com63   coms_a  coms_b db[7:0] rd(en) wr(r/w) cs d/c(rs) c86 bit4 p/s kst[3:0] kin[4:0] int io[7:0] clk_sel ext_clk rst test[2:0] tp[6:0] driver i/f scroll  control scan  control lcdc control block test &  power  circuit vr vref   figure   3-2 : internal block    rai o technology inc.                       3 / 8                            www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n 4.  pin definition  4-1  mpu interface  table   4-1  pin name  i/o  description  db[7:0]    db0: sck  db1: sda/sdo  db2: rs/sdi  db3:  cs   db[7:6]: smod  i/o  data bus  when mpu uses parallel mode and 8-bit interface then all of the db[7:0] are  valid. when uses 4-bit interface then only db[3:0] are valid, and db[7:4] have to be kept floating.  when p/ s   is ?0?, then the interface bet ween mpu and ra8816n is serial mode. the pins db[7:6] (smod[1:0]) are used to select which serial mode:  smod :              serial mode  0   0  : reserved.   0   1  :  3-wire, sck, sda,  cs  are used.   1   0  :  4-wire, sck, sda, rs,  cs  are used.   1   1  :  4-wire, sck, sdo, sdi,  cs  are used.  in serial mode, all of the related signals are defined by db[3:0]:  sck (db0)   :   serial clock.  sda (db1)    :   bi-direction mode serial data.  sdo (db1)   :   data out.  rs (db2)   :   memory/r egister cycle select.  sdi (db2)   :   serial data in.  cs   (db3)   :   chip select, active low.  rd   en  i  read control or enable     when use 8080 series interface,  rd is the read signal and active low.  when use 6800 series interface, en is the enable signal and active high.  this pin must be kept high for 3 or 4-wires serial mode.  wr   r/ w   i  write control or read-write control  when use 8080 series interface,  wr is the write signal and active low.  when use 6800 series interface, this pin is r/ w , active high for read cycle  and active low for write cycle.  this pin must be kept high for 3 or 4-wires serial mode.  d/ c   rs  i  data/command select or register select    when use 8080 series interface, this is data or command signal. when  d/ c   is ?0?, means register cycle (or command cycle). when d/ c  is  ?1?, means data access cycle (data cycle).  when use 6800 series interface, this is the rs signal. when rs is ?0?,  means register cycle and ?1? means data access cycle.  this pin must be kept high for serial mode.  cs   i  chip select  this is chip enable for ra8816n.  this pin must be kept high for serial mode.  int   o  interrupt signal  this is an interrupt output for mpu. active low    c86 i  mpu select  c86 = 0  ?  the mpu interface is 8080 series.  c86 = 1  ?  the mpu interface is 6800 series (default).  this pin must be kept high for serial mode.  rai o technology inc.                       4 / 8                            www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n rai o technology inc.                       5 / 8                            www.raio.com.tw  pin name  i/o  description  bit4 i  data bit select  bit4 = 0 ?  the parallel mode is use 8-bit data bus.  bit4 = 1 ?  the parallel mode is use 4-bit data bus (default).  this pin must be kept high for serial mode.  p/ s   i  parallel/serial select  p/ s  = 0  ?  the mpu interface is serial mode (default). see the setting of  db[7:6].   p/ s  = 1  ?  the mpu interface is parallel mode.      4-2  clock and power    table   4-2  pin name  i/o  description  v0~v4  o  voltage source of lcd driver  the relationship of the power is vout>v0 
 v1 
 v2 
 v3 
 v4 
 vss   c[3:1]p, c[2:1]n  i  capacitor input  these are used to connect capacitors for internal booster.   vout o  booster output  vref  i  reference voltage input  this is the external reference voltage input when the internal one is  disabled.  vr  i  voltage adjustment    applies voltage between v0 and vss by  connecting a resistor divider.  clk_sel i  clock select   this pin is used to select the clock source. when clk_sel is ?1?, the  clock is generated by internal rc oscillator. when clk_sel is ?0?, the  system clock is driven by external pin - ext_clk.  ext_clk i  external clock  when clk_sel is ?0?, this pin is the external clock input. when clk_sel  is ?1?, this pin is not used and has to be connected to vdd or gnd.  vdd  vddp  p  power   gnd  gndp  p  ground      

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n 4-3  lcd panel interface  table   4-3  pin name  i/o  description  seg0 ~ seg143  o  segment signals for panel  com0 ~ com63  o  common signals for panel  coms_a  coms_b  o  icon common signals for panel  dumy[5:0]  o  dummy pad      4-4  misc.  table   4-4  pin name  i/o  description  kst[3:0] o  key strobe output  kin[4:0] i  key data input  for pins that are not used, please connect them to vdd.  io[7:0] i/o  general purpose i/o  rst   i  reset  rst=0, ra8816n will be reset.  rst=1, normal condition.  test[2:0] i  test pins    these pins must be connected to gnd in normal mode.   tp[6:0] i  test pins    these pins must be kept nc for normal mode.     rai o technology inc.                       6 / 8                            www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra8816n table   4-5   : pin definition of parallel / serial mode of mpu   parallel mode  serial mode  8080 6800  pin name  i/o 8bit 4bit 8bit 4bit 3-wire 4-wire  (a-type)  4-wire (b-type) db7 i/o db7  --* 1   0  --  0 1 1  db6  i/o db6  --  1  --  2 0 1  db5  i/o db5  -- -- --  --  --  --  db4  i/o db4  -- -- --  --  --  --  db3  i/o db3 db3 db3 db3  cs   cs   cs   db2  i/o db2 db2 db2 db2  --  rs  sdi  db1  i/o db1 db1 db1 db1  sda sda  sdo  db0  i/o db0 db0 db0 db0  sck sck sck  rd , en  i  rd   rd  en  en  1* 2  1* 2  1* 2   wr , r/ w  i  wr   wr r/ w r/ w 1* 2  1* 2  1* 2   d/ c , rs  i  d/ c   d/ c rs rs  1* 2  1* 2  1* 2   cs  i  cs   cs   cs   cs   1 1 1  c86  i 0  0 1 1  1  1  1  bit4  i 0  1 0 1  1  1  1  p/ s  i 1  1 1 1  0  0  0  note1 : ?--" means the pin is  not used and kept floating (nc).  note2 : in serial mode, the unused parallel pins have to be connected to high (vdd).    rai o technology inc.                       7 / 8                            www.raio.com.tw 

   preliminary   version 1.0                     144x65 character/graphic lcd driver  ra o technology inc.                       8 / 8                            www.raio.com.tw  ra8816n i 5.  pin diagram  5-1  cog pad  vout vout vout vout  vout vout c3p c3p c2n c2n c2p c2p c1n c1n c1p c1p v0 v0 v0 v0 v1 v1 v1 v1 v2 v2 v2 v2 v3 v3 v3 v3 v4 v4 v4 v4 vref vref vr vr gnd gnd gnd gnd gndp gndp vddp vddp  vdd vdd vdd gnd vdd db7 db6 db5 db4 db3 db2 db1 db0 rd wr d/c cs c86 bit4 p/s int ext_clk clk_sel kout3 kout2 kout1 kout0 kin4 kin3 kin2 kin1 kin0 io7 io6 io5 io4 io3 io2 io1 io0 rst test2 test1 test0 gnd gnd vdd vdd 319 318 317 316 315 314 313 312 311 310 309 308 307 306 305 304 303 302 301 300 299 298 297 296 295 294 293 292 291 290 289 288 287 286 285 284 283 282 281 280 279 278 277 276 275 274 273 272 271 270 269 268 267 266 265 264 263 262 261 260 259 258 257 256 255 254 253 252 251 250 249 248 247 246 245 244 243 242 241 240 239 238 237 236 235 234 233 232 231 230  229 228 227 226 225 224 223 222 221 220  219 218 217 216 215 214 213 212 211 210  209 208 207 206 205 204 203 202 201 200  199 198 197 196 195 194 193 192 191 190  189 188 187 186 185 184 183 182 181 180  179 178 177 176 175 174 173 172 171 170  169 168 167 166 165 164 163 162 161 160  159 158 157 156 155 154 153 152 151 150  149 148 147 146 145 144 143 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 dumy0 com49 com48 com47 com46 com45 com44 com43 com42 com41 com40 com39 com38 com37 com36 com35 com34 com33 com32 dumy1 dumy5  com50 com51 com52 com53 com54 com55 com56 com57 com58 com59 com60 com61 com62 com63 coms_a seg143 seg142 seg141 seg140 seg139 seg138 seg137 seg136 seg135 seg134 seg133 seg132 seg131 seg130 seg129 seg128 seg127 seg126 seg125 seg124 seg123 seg122 seg121 seg120 seg119 seg118 seg117 seg116 seg115 seg114 seg113 seg112 seg111 seg110 seg109 seg108 seg107 seg106 seg105 seg104 seg103 seg102 seg101 seg100 seg99 seg98 seg97 seg96 seg95 seg94 seg93 seg92 seg91 seg90  seg89 seg88 seg87 seg86 seg85 seg84 seg83 seg82 seg81 seg80  seg79 seg78 seg77 seg76 seg75 seg74 seg73 seg72 seg71 seg70  seg69 seg68 seg67 seg66 seg65 seg64 seg63 seg62 seg61 seg60  seg59 seg58 seg57 seg56 seg55 seg54 seg53 seg52 seg51 seg50  seg49 seg48 seg47 seg46 seg45 seg44 seg43 seg42 seg41 seg40  seg39 seg38 seg37 seg36 seg35 seg34 seg33 seg32 seg31 seg30  seg29 seg28 seg27 seg26 seg25 seg24 seg23 seg22 seg21 seg20  seg19 seg18 seg17 seg16 seg15 seg14 seg13 seg12 seg11 seg10  seg9 seg8 seg7 seg6 seg5 seg4 seg3 seg2 seg1 seg0  com31 com30 com29 com28 com27 com26 com25 com24 com23 com22 com21 com20 com19 com18 com17 com16 dumy4 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 (0, 0) x y ra8816n top view 9900 x 1968 logo 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 dumy3 com15 com14 com13 com12 com11 com10 com9 com8 com7 com6 com5 com4 com3 com2 com1 com0 coms_b dumy2 p1 p2 raio ra8816 pt5 pt7 pt14 pt16 pt17 pt18    pt15 pt19 pt14 pt14 pt8 pt6 pt4 pt3 21 22 23 24 25 26 27 tp6 tp5 tp4 tp3 tp2 tp1 tp0 pt1 pt2 pt9 pt10 pt11 pt12 pt13 pt20 pt5 pt2 vout vout vout vout  vout vout c3p c3p c2n c2n c2p c2p c1n c1n c1p c1p v0 v0 v0 v0 v1 v1 v1 v1 v2 v2 v2 v2 v3 v3 v3 v3 v4 v4 v4 v4 vref vref vr vr gnd gnd gnd gnd gndp gndp vddp vddp  vdd vdd vdd gnd vdd db7 db6 db5 db4 db3 db2 db1 db0 rd wr d/c cs c86 bit4 p/s int ext_clk clk_sel kout3 kout2 kout1 kout0 kin4 kin3 kin2 kin1 kin0 io7 io6 io5 io4 io3 io2 io1 io0 rst test2 test1 test0 gnd gnd vdd vdd 319 318 317 316 315 314 313 312 311 310 309 308 307 306 305 304 303 302 301 300 299 298 297 296 295 294 293 292 291 290 289 288 287 286 285 284 283 282 281 280 279 278 277 276 275 274 273 272 271 270 269 268 267 266 265 264 263 262 261 260 259 258 257 256 255 254 253 252 251 250 249 248 247 246 245 244 243 242 241 240 239 238 237 236 235 234 233 232 231 230  229 228 227 226 225 224 223 222 221 220  219 218 217 216 215 214 213 212 211 210  209 208 207 206 205 204 203 202 201 200  199 198 197 196 195 194 193 192 191 190  189 188 187 186 185 184 183 182 181 180  179 178 177 176 175 174 173 172 171 170  169 168 167 166 165 164 163 162 161 160  159 158 157 156 155 154 153 152 151 150  149 148 147 146 145 144 143 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 dumy0 com49 com48 com47 com46 com45 com44 com43 com42 com41 com40 com39 com38 com37 com36 com35 com34 com33 com32 dumy1 dumy5  com50 com51 com52 com53 com54 com55 com56 com57 com58 com59 com60 com61 com62 com63 coms_a seg143 seg142 seg141 seg140 seg139 seg138 seg137 seg136 seg135 seg134 seg133 seg132 seg131 seg130 seg129 seg128 seg127 seg126 seg125 seg124 seg123 seg122 seg121 seg120 seg119 seg118 seg117 seg116 seg115 seg114 seg113 seg112 seg111 seg110 seg109 seg108 seg107 seg106 seg105 seg104 seg103 seg102 seg101 seg100 seg99 seg98 seg97 seg96 seg95 seg94 seg93 seg92 seg91 seg90  seg89 seg88 seg87 seg86 seg85 seg84 seg83 seg82 seg81 seg80  seg79 seg78 seg77 seg76 seg75 seg74 seg73 seg72 seg71 seg70  seg69 seg68 seg67 seg66 seg65 seg64 seg63 seg62 seg61 seg60  seg59 seg58 seg57 seg56 seg55 seg54 seg53 seg52 seg51 seg50  seg49 seg48 seg47 seg46 seg45 seg44 seg43 seg42 seg41 seg40  seg39 seg38 seg37 seg36 seg35 seg34 seg33 seg32 seg31 seg30  seg29 seg28 seg27 seg26 seg25 seg24 seg23 seg22 seg21 seg20  seg19 seg18 seg17 seg16 seg15 seg14 seg13 seg12 seg11 seg10  seg9 seg8 seg7 seg6 seg5 seg4 seg3 seg2 seg1 seg0  com31 com30 com29 com28 com27 com26 com25 com24 com23 com22 com21 com20 com19 com18 com17 com16 dumy4 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 (0, 0) x y ra8816n top view 9900 x 1968 logo 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 dumy3 com15 com14 com13 com12 com11 com10 com9 com8 com7 com6 com5 com4 com3 com2 com1 com0 coms_b dumy2 p1 p2 raio ra8816 pt5 pt5 pt7 pt14 pt14 pt16 pt17 pt18    pt15 pt19 pt14 pt14 pt8 pt6 pt4 pt3 21 22 23 24 25 26 27 tp6 tp5 tp4 tp3 tp2 tp1 tp0 pt1 pt2 pt2 pt9 pt10 pt11 pt12 pt13 pt13 pt20 pt5 pt5 pt2 pt2   figure   5-1         ra8816n 144x65 fpc #1 #n icon cog   figure   5-2 : cog module   
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