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Microchip #4511 PIC18 5[y MCU Vi » Rty ~ FTif= R SRy > Bty
[‘JFA[ CAN ~ USB ~ ETHERNET ~ LCD ZRVERHCRIAR o e |~ [ A i A i Uﬁlﬁ palls b/iﬁffﬁ
F44 PIC18F) ;F?/[J,I‘JE%??}'\“F“ZEH?%* PIC18F =%j|[p~ 16-Bit MCU - PIC24F/PIC24H I'] &
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APP023 [y CPU F{W‘}ﬂ%%@f?‘} ESFy 80 PIN PIC18FXXXX or pic18FXXIXX. ﬁﬁ%ﬂj
ol BEJ1-EJ4 i§4 [’ﬁﬁ}%%’g 1 F%J%‘F%;%EIU PIM A= E'F%‘ﬂ JP-POWER & JP-MCLR IﬁjtFIJ
I'} DISABLE = E$typy CPU, Hik(* ')yt 85 5 f9py CPU . EIF=E RSy PIM s

APP023-1: ™[¥* 80-PIN [ PIC18F =%
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CONG
LCDA JP18/19 DSW1/2/3 DSW5 DSw4
LCDB JP10/11 JP16 DSW6

CON1 USB i 4% 3 %X
( APP023 # ¢ USB Bus &% , /A& USB ehieqT £.F &2 A% JP2 )
CON2 1CD2 “,fﬁ%% T IR F KK
CON2A & PICKit2 #4p % e ICD/ICSP 4% % %
CON3 2. Imm 9V DC ?:‘E’?ﬂﬁl »
CONG 2 PICTail %%LAp % v w , ¥4 Microchip ## ¢ pictAIL &+
CONT CAN £ RS-485 = * cugdz % , £ CON8 A %@
CON8 CAN £ RS-485 = * crugidz % , £ CONT & %@ h
CON9 DB-9 , #* *% RS-232 i€ i3 e1» 9-PIN D-Type Connector
LCDA i@ * >t 4% Graphic LCD #-fe o 4% %
LCDB # i v 34 LOD redug i ®



DSW5 ~ *»4& CON2 % CON2A ¢ ICD/ICSP % #ii@#:3 2 CPU & U2(PICI8F2550)
DSW6  CPU i & *f24m F B2z TIMERL 48 3F B sk i B B
CPU XTAL i > DSW6 ¢ 1 & 2
TIMERL XTAL 3 ii-> DSW6 ¢ 3 & 4
DSWA g ki ID ERBHM , $ RPl #rEiRBfrEsdss (PU s ong

DSW4-PIN1 - &3 3| P-GPIOL/RHO
DSW4-PIN2 - 33| P-GPIOZ2/RHI
DSW4-PIN3 - & d& 3] P-GPIO3/RH2
DSW4-PIN4 - & 3% 3] P-GPI04/RH3

DSW1~3 DSWI, DSW2 , DSW3 * k*r3 CPU & 5L dr t % i # £ 34
DSW1-PIN1/2 CAN 1=# % (U5, MCP2551)

DSWI-PIN3 VR1

DSW1-PIN4 VR2

DSW1-PIN5 VR3 ( % %z B SW3 ~ SW6 enfedgiE
DSWI-PING SWI (C spsr] #4421 )

DSWI-PINT SW2 ( spsr] #42 2 )

DSWI-PIN8 RS-485 DE ( i 4=3] P-RS485DE/RB4 )

DSW2-PIN1/2 RS485 & TX & RX , #73| P-UTX/RC6 & P-URX/RC7
DSW2-PIN3/4 RS-232 # TX & RX , %3] P-UTX/RC6 & P-URX/RCT
DSW2-PIN5/6 fI* RS-232 & USB (PICI8F2550) ¢ RS-232 idi%
UTX-USB/URX-USB # i CPU #~ P-UTX/RC6 , P-URX/RCT
DSW2-PIN7/8 Fi* 120 4+ g & g Pl %2 EEPROM

DSW3-PIN1/4 F1* SPI i #4845 + 5 DAC ( MCP4921 )

P-GP105/RB1 - LOAD-DA
P-SPIDO/RC5 - SPIDO-DA
P-SPISCK/RC3 - SPISCK-DA
P-SPISS/RB5 - SPISS-DA
DSW3-PIN5/8 f1* a CPU ¢ SPI & USB (PICI8F2550) ¢ SPI 4pid
P-SPIDI/RC4 - SPIDI/USB
P-SPIDO/RC5 - SPIDO/USB
P-SPISCK/RC3 - SPISCK/USB

P-SPISS/RB5 - SPISS/USB
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JP7 JP12  JP7 JP5 JP15S 5pg
JP2 5V VCC kmEH , 1&2 ON F #t3nen 9V DC, 2&3 ON :E USB
JP3 i CPU VDD e BR:E# , 1&2 ON :E 5V, 2&3 ON :E 3.3V

JP-POWER JP-POWER & JP-MCLR #4741 CPU VDD 2 MCLR £ # &2 2 484 1 CPU & PIM
JP-MCLR >> JP-POWER & JP-MCLR =~ 1&2 ON p# , VDD £ MCLR & &% 2 4 v CPU
>> JP-POWER & JP-MCLR = 2&3 ON p¥ , VDD £ MCLR # &3 PIM
ok i JP-POWER & JP-MCLR il , & rzRi * & & PIM 7 FUE e BT P A
BEHELEI B CPU & PIM e CPU 1 0%
*k PIM A Plug-In-Module 5% , 4pehi CPU i udx
JP1 *OREH D P o CPU fEsE
>> 1&2 ON # 4% PICI8F8XXX %+ a1 i3 5V DC = CPU
>> 283 ON F#H 1 vf &5 3.3 V & PICISFXXIXX , J %5 A &
EJ1-EJ4 i¢ 4 % Connector * kild% PIM & 4 &g ™ F p 73K s



JP15 ##1 LEDL ] LED8 *Ujn & 1L & & 3 & & VDD
APP023 & fPendzi2 5 & VDD 3 3¢

JP5 EEEPES RC2 or RB3 4t #e

JPT RS-485 %=y & 12 (R48) ez s *

JP12 CAN # xR e (R14) ehicag *

JPT 12%3 e Jumper , * k:E# LCD hspd L 5Lk p 2 CPU & & USB #5241 % (U2)
APP023 ehipkiE = 2&3 ON , = fj*u{d 2 CPU %441 LCD

JP9Y x4l LCD «h% kR , CLOSE = ON

JP4 ## LCD #-& Data 0 k& , 1&2 ON = RFO , 2&3 ON = RB2

JP6 LCD #cim e iR B R
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1 Hl 16 P-PGC/RB6.
CON3 = 15 P-PGD/RB7_
= 4 ovee
4 MAIN-MCLR
ut = U-PGC/RB6
U-PGD/RB7.
RBO/INTO RDO/PSPO/ADO HE2—X ==
RB1/INT1 RD1/PSP1/AD1 89X | e— UMCIR +5V.
RCA Connector 2.1 RB2/INT2 RD2/PSP2/AD2 88X VoD =
RB3/INT3/CCP2 RD3/PSPYAD3 HA—X Swors
RB4/KBIO RD4/PSP4/AD4 35— = -
RB5/KBI/PGM RD5/PSPS/ADS 33—
RB6/KBI2PGC RDB/PSPE/ADG Ha4—X R2
T00u/25V mini RB7/KBI3/PGD RD7/PSP7/ADT 83X
+5V O———AAN .
o Akl o] RCO/T10SO/T13CLK REO/RD/ADS |-+ eV e v
“TTOSI/RCT fry -LED2/RET
“PTA_CCPTIRCZ 45| RC1/T10SICCP2 RETWR/ADY [ EbsREr JUMPER 3 22K
—PSPISCKIRC3 44 | RC2/CCP1 RE2/CS/AD10 TEDA/RES sw7 R3
- RC3/SCKISCL REJAD11 -2 TEDRREL C1-VDDCORE W7
RC4/SDI/SDA RE4/AD12 TEDRRES OE
Regrmnot REGAD1s [ 24— PIEDTRES 120
LED8/RE7 =
VBUS RC7/RX1/DT1 RE7/CCP2/AD15 -2 - = SWPUHBLTTON c2
.\ P-GPIO1/RHO 0.01uF
—BVRIRAY 0 RA0/AND RHO/A16 v
—PVR3RAZ RAT/AN1 RH1/A17
CON1 —P-AN3RAZ 8 RIS [ P-GPIOARA3 _ =
1 —P-SWIRAT RA RH3/A19 =
2 U-USBD- —PANGRA RA4/TOCKI Ré
3 U-USBD+ RS RAS/AN4/LVDIN RIO/ALE 82— vee ’
‘ P-LCDDO/RF( n RUIIOE H— o~
USB B_Type VDD O— AN P-LCDD1/RE: ENVREG RJZWRL (80X
TP = jok  —PLCDD2 221 RF1/AN6/C20UT RIBWRH [—22—X 3
H = —PICODTF 12 RF2ANTICTOUT T sws R6 GO1uF
1| RF3/ANg RJS/CE M40 oo
5 181 Rrajang RUGILB A1
045V e RFS/AN10/CVref RITIUB [-42—X
X 14 RFG/ANT1 L 120 -
U4 7 13 a8 = SWPUSHBUTTON =
MCP1700_TOG RF7/SS 1
s - P-LCDRS/RH4 VDDCORENCAP [
VIN —PICDRWIRH5S 2] RH4IAN12 VoD 52
o —PPTICRHE ——ar RHS/AN3 vop 42
[} ovee —PPTBRAT 22| RHEIAN14 VDD VDD
5 —————————19 RH7IAN15
__P-CANTX/RGO 5 CLKI
|+ Ec2 o EC3 T P-LCDERRGT RGO/ICCP3 OSC1/CLKI 1 1 RPOWER
>~ 100uF/25V mini 470/25V mini c4 _P-CANRX/RGZ by cs c6 c7 10K
0.1uF - 4] 0.1uF 0.1uF 0.1uF
! —PPIORG: —ja] RG3ICCP4 v v Y
RG4ICCPS Qo CcLKo
Dswi1_
P-MCLR Py 9L PPBG  OSCACLKORAG P-CANTX/RGO 1 ] 16 CANTX
MCLRVPP << >>>> P-CANRX/RG2 == CANRX
° RVDD d Jddd = PYRTRAD == VR
PIC18F8XJ10/PIC18F8XXX -1 P-VR2/IRAT f—— R
PVR3R R
N PSWIRED == swr
= 22K vee PSW2IRA4 == [Ho__swz
s P-485DE/RBA =l 4850F +5V
o O1/RH ] SWDIP-8
.GP| 1 —s
vee 3 “GPIOZ/RH = vee c8
-GPIOIRH He==ls VDDO | OAuF R rss
== L
= 5 = MAIN-M DSW2
\\ SWDIP-4 PIV-MCLR P-UTX/RC6 1 —] 16 UTX-485
% R7 P-URXIRCT T = URX-485
4 470 HEADER 3 4l == s _urxzm
= R56 LED 470 e T C D6
RESISTOR SIP 9 ==1 ¢ UTX-USE
b 6| —— [ 11 URXUSB 1€
JUMPER 3 47 —— |10 SDA2C DIODE
= 8| —— [[a___ScLT2C
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He=le
=
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VEIM VBIM  veIM P-SPIDO/RCE =
P-SPISCKIRC: =
P-SPISSIRBS =
c9 c10 P-SPIDIRCZ | =
0w ESt . £ VPIM 22P 22P [ =
-GPIO3/RH2 -GPIO4/RH3 RJE RJ7
PIEDZRET 91 2p TEDTRED —PPIACCPIRCZ g ! 2 P P-SPISCRIRCI P
TPLEDZRET ] _PPTACCPIRCZ b PISCRIRCS
T P-CANTX/IRGO 3 4 m -LCDE/RGT P-SPIDIRCA 3 3 4 B P-SPIDO/RCS. = = | —
B TP-CANRXIRGZ 95 6 B -CCP4/RG3 P-PGD/RB7 3 s 6 B VPI SWDIP-8
— q4 H Sdlalilens CLKT q4 H s8] 32.768KHZ 10MHZ X1
1B T VSS 9 10 -PGC/RBE 1
g 2B BIRFE PSPISSRES 1! 12P——PpassbERBs ci1 T~ ci2
g ne RFZ P-CCPZRBS 918 14 P— a7p a7p
3 P 2IRFZ__ P-GPIOGIRBT | 15 1697
T 3 8P "PTCIRHE 3 Jir 1P
- g 20 e [CDRS/RAZ T g 19 20 B
= qz1 2p “TCOORFO— qz1 2p 1 5y
553 =
925 26[ 925 26 [
P-AN/RAS P-VRIIRAZ
P-URZIRAT 3 a ® B P-VRT/RAQ 3 a % g
VSS VPIM I B
ATRAS 931 2P P-SW2IRAZ -LEDEIRE7 93 2B D7/RES
TPTIOSIRCT 9 ww WM S— (e PLEDG/RES g ww wm B TEDSREd R8
P-UTTXIRCE 9 5 P-UTRX/IRCT P-TEDA/RE3 -LED3/RE2 : : : 3312w
93 B RIS P-GPIOT/RAD g3 B -GPIO2/RHT LCD Module is always supplied with 5V !
q 39 40 P 9 39 40 P
H HEADER 20X2 L HEADER 20X:
— = - Dz
JUMPER 3
HEADER 2 DIODE
vLcD
o
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s R9
fa NPNBCE
JUMPER 2 1K
JUMPER 3
4P JP78 = R10
d 2 1p d1 2P R11 47K
*—q1 3p—x *—dq3 1p—x 47K cons
__uilcors X Y6 ) CD RS *—9s 6 P—X p.ICORSIRH4
8 7P q7 8P —_—-q1 2P =
" U-LCDRW b b W b5 B P-LCDRW/RH5 B RS
A - CDE o9 s 10 P-LCDEE/RGS _TcoRw g3 4 CDE
o 912 1P D0 911 12P cobo 9 5 6P =
BB d14 13P oot q13 14 P SOTRET R12 o7 7 80 -
CoD g6 1P c g1 1P DO2RFZ a7 coor 99 10F RE
e qe 7P ¢ 917 18P DOSRE 006 P o
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C C 4/RF4 :
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P10 CONG
CANTX 7 CANH P-LED3/RE2 P-AN4/RAS
CANRX TXD  CANH = 1 P-MCLR 1 2 PSW2ORAG
RXD  CANL [ TANL 2 CLKT 3 4 P-AN3/RA3
+5V O VDD Vref fm 3 CLKO 5 6 P-SPISDO/RCS
vss Rs MOLEX 3P P-URX-RC7 ! g P-SPISDIRCZ
MCP2551 - JP11 P-PGD-RB7 mnoo12 P-VRT/RAQ
CANH ~P-PGCIRB6 1314 P-VR2/RAT
R14 1 ~P-SPISSIRBS 1516 PVR3IRAZ
1 120 CANC 2 "~ P-485DE/RBA 17 18 P-T10SO/RCO
T~ c13 3 —P-CCP2IRB3 1920 P-T10SI/RC1 o
0.1uF R15 MOLEX 3P T P-LCDDO/RBZ ww ww. P-PTA_CCPIRC.
—P-GPIO5RET
~—P-SWI/RBO 25 26 O +5V
10K 9
= ~ | P12 =
 LE0 Ra9 JUMPER 2
¢ VI o8V +5V R16 120 MOLEX 8
LED 6P6C RJ11 Lepr2  R17 [} P-P1A CCP1/RC2 A L]
RESISTOR //"A s
LED-RED 470 P-P1B/RH7 4
ue
UTX-485 4
485DE 3D Als P-P1C/RHB 3
URX-485 4 7 R22 120 !
2dR. B R21 R20 P-PID/IRG4
JP7 Ra8 = RI11 47K 47K
SN75176 DIP8 R23 120
= 2 Jp1g ur P-CCP2/RB3 .
| 1 5 SDA-I2C
JUMPER 2 120 M > %_w SDA R24 430
SCL-12C y
LED15 R57 3 3 ALERT  scL [+ P-CCP4/RGS
g MOLEX 3 cl4
ANNANA—D0 )_(
'l +5V s MCP9800_02
LED JP19 s R25 120
R 5V P-GPIO1/RHO
[e] 1 8
[ 2 WP scL 7
3 vss 6
1 3 P-GPIO2/RH1
N2 MOLEX 3 VeC sbA A A
oD = 24AAXX_SOT23 P_GPIO3/RH2 w
MCP1541 ul“ == ci6 R28 120 !
0.1uF P-GPIO4/RH3
uto R29 120
SPISS-DA — = g
—SPISCRDA 2 €5 vop - 1 8y = P-GPIO5/RB1
Iﬂﬂ_aTwl SCK VrefA 7
—TOARDDA | SDl_  AVss £
L —
LDAC  VoutA c17 c1s c15 R
MCP4921 0.1uF 0.1uF 0.1uF
LED1
P-LED1/REQ X g
= D
! LED-ORANGE
LED2
MOLEX 2 = P-LED2/RE1 //"A
LED-ORANGE MOLEX 4
LED3 P-VR3/RA2
ut1
R30 220 DB9_FEMALE P-LED3/RE2 //"A ANG/RA -
URX-232 12 13 1
UTX232 T RiouT RN o) LED-ORANGE 470 OHM SIP9P
o= 2+o P-LED4/RE3 R
*—21 RooUT _ RaN [HE—x I+—o - < =4
»—1041oIN T20UT H—X o =
8l °g LED-ORANGE
2 v+ c1+ T alg LEDS
R32 220 9%, P-LED5/RE4 //“A
c19
~T~ C20 6 b|\._/ 0.1uF LED-ORANGE
SaoE V- c1- ON9 LED6
s “ c2¢ HA—] — P-LEDG/RES g A
o VDD c21 I
0.1uF y
— . Tul
~ c22 ~L- cp3 MAX232 P-LED7/RE6 //"A
0.1uF itle
M LED-ORANGE <Title>
LED8
= P-LED8/RE7 //x Document Number ﬂm<
<Doc> <Re\C
LED-ORANGE
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R34

de>

Sw3 R33  0OHM
g
— 55 ANA—OVCC
SW PUSHBUTTON 51K
Swa R35 51K
P
——O O D
SW PUSHBUTTON
SW5 R36 10K
g
—O o
SW PUSHBUTTON
Swe R37 20K
=5 VR3
SW PUSHBUTTON ]
SwWi
+5V
R38 R39 SwWi .
S R40 R41 M R42 LEDS veeo =3
5o !\\
22K 120
SW PUSHBUTTON 120 22K 470 LED-YELLOW 1 SW PUSHBUTTON
= co4
0.01uF =
R43 Lepy,
—AN Pt =
14l sw2
470 LED-YELLOW
RS2 R4 R4S sw2 A
—ANAN vCcCco O O
VBUS 10K 22K 120
Q 1 SW PUSHBUTTQN
[ R53 D4 c25
> SPIDO-USB 0.01uF =
10K _ DIODE =
R1 R46 v2
U-LCDD4
470 47K —OTODDE 2 RAU/ANT RBO/AN12/INTO/FLTO/SDI/SDA -2 b5 SPISCK.USB
—UTeDDE— RA1/ANT RB1/AN10/INT1/SCK/SCL UTCO50 P SHsteuse
—OTCOD 4 RAZ/AN2/VREF- RB2/AN8/INT2VMO 23— repo—— DIODE 8
e —
2 RAJ/ANS/VREF + RB3/AN9/CCP2VPO 24— reppr——
SPISSUSE £ RAgrTOCKI_ RB4/AN11/KBI0 22— repmr—— VR1
RAS/AN4/SS/LVDIN RB5/KBI1/PGM 23— pammrEs——
Ra7 U-MCGLR . RB6/KBI2/PGC .
LED13 S ark MCLRIVPP RB7/KBI3/PGD
U-LCDRS
i 2 OSC1/CLKI RCOT1080/T13CKI H——1Tepr—— 1 3 ovee
RC1/T10SI/CCP2/UCE 24— repe——— 10K
RC2/CCP1 H3——ryusge—— VR1
RC6/TX/CK HL——rxgss——
118 - Ae0
LED-GREEN RC7/RX/DT/SDO VR2 ]
e 10 14
= . OSC2/CLKOIRAG vusB USES-
= RC4/D-NM c. ™
L6 o0
. N RC5/D+/VP , N
)y 19| VS8 20 ovee
vss VDD 0+5V
20MHZ
% VR2
PIC18F2550
1 1 c ca7 1 10K
T~ C28 A~ C29 0.1uF 0.47uF =
15P 15P
A
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CON1

RCA Connector 2.1 Ut

)

5
—1 2p— 58] RBO/INTO RDO/PSPO/ADO [-E2—x
93 1p —PTCDDUREZ 2 RB1/INT1 RD1/PSP1/ADT (82—
c 95 6 P —PCCPIREs 22 RB2/INT2 RD2/PSP2/AD2 (88—
SoFnev 97 8 p —PB5DERBI——2 RB3/INT3/CCP2 RD3/PSPI/AD3 (81—
J9  10p —P-SPISSIRES 22 RB4/KBIO RD4/PSP4/AD4 (88—
TEADEREX2 —PPGCRBS 22— RB5/KBI/PGM RD5/PSPS/ADS (85—
—PPODIRBET 2| RB6IKBI2IPGC RD6/PSPE/ADS [84—X
RB7/KBI3PGD RD7/PSP7/AD7 H83—X
= P-TI0SOIRCO - P-LED1/REQ
- —PTTOSTRCT 28+ RCOT10SOT13CLK REO/RD/ADS |-A——pTEDZRET—
—P-PTA CCPTRCZ—2- RC1/T10SIICCP2 RE1WR/ADY (-—— P TEDaRET—
—P-SPISCRIRCS —— 2 RC2ICCP1 RE2/CS/AD10 -8——pEpamer—
—P-SPISDVRCI——2+ RC3/SCK/SCL REI/AD11 -LL——pTED5RE—
—P-SPISDOIRCE——-2+ RC4/SDI/SDA RE4/AD12 - TFpaREs—
it JP1 - SYSOUKCE —POTRIRCE | RCS/SDO RESIAD13 -2——prrer7mes—
1 —PORXIRGT———2L RCBITX1/CK1 RE6/AD14 -A———pTEpgRET——
| UATBSTO 2 —— 38 | RCTRX1/DTH RE7/CCP2/AD15 [H3———————=
N out 3 -
2 HERDER 3 — PR30 | Rag/ANO RHO/A16 s s
& —PVRIRAT 2 RAT/ANT RH1/A17

i

—PANIRAT 22 RA2/AN2/Vref- RH2/A18
—PrSWaRAT—24— RA3/AN3Vref+ RH3/A19
—PANARAS 2| RA4/TOCKI

R RAS/ANA/LVDIN RIO/ALE 22—
L - RJI/OE (81X
= JP2-VDD_SOURCE Voo P-LCDDORFO ENVREG (RJ0E
@ © VN B ICDDIRFL WRL o9 35 )
MCP1701A-5002 ! 10K —P-ICDDZRFZ 24— RF1/ANG/C20UT RJ3/WRH
P g2 —PICDDIRFE——& RF2/AN7/C10UT RU/BAO 32X
IN out 3 —PTICODaRFA——L RF3/ANS RJSICE (40X OAuF —
2 HEADER 3 —PICDDERFE——8 RF4/ANS RUBILB 41X . =
& —PICDDERFE——L— RFS/AN10/CVref RITIUB (42X

= RF6/AN11
—PICODTRFT 13| RFGIAN
vep VEM ————— 13 | Rr7/sS s
P-LCDRS/RH4 VDDCORENCAP [
R —PTCDRWIRHS 22| RH4/AN12 VDD
L JP4 - CPU VDD SOURCE - 21 | R voD (48
= —PTERAT——22- RHBIAN14 VDD VDD
——————— 1% rr7iants
F-LANTXIRO RGO/CCP3 OSCH/CLKI o
@ HEADER 3 Judﬂznﬁxduva_.oom\ RO RG1/TX2/CK2 — — =
. : P-CCPAIRG RG2/RX2/DT 0.1uF 0.1uF 0.1uF
) MCP17000-3302 3 ey s 81 Rasicopa
N our —————— 0 raacers o, CLKO
S8 9@a®  OSC2CLKORAG
S MAIN-MCLR JR—
z ———=—— 9 ijclrRvPp 2z 2222
B PICIBFBXJI0PICIEFBXX & HHHS )
vee VDD
R1
R7 R R
22K 22K
RS R2 swi MCLR EN 1
SW2-RJ4 ot s 17,1 = =
—=o0 o o
220 R
cs — Cc6
. 1 22P 22P VDD
SW3-RJ5 T~ ¢t
o) ZCai
S RJS 200P L L
220 ) )
e N 10MHZ X1 R3
c7 cs 470
0.1uF 0.1uF
VDD
VPIM VPIM VPIM +E0
o 9 9 . POWER LED
LED1.RDO zZ
1 [ L RDO ¥
EJt VPIM Ll
P-GPIO3/RH2 P-GPIO4/RH3 LED
—pTEDZRET———9 1 2 P——pTEDTRED —
AT RGT 9 3 4 o———pTepERGT —
PC 9 s 8 p P-CCPAIRG! LEDZED1 1
ey B — )
—PICOSRFE 918 14 P———pIcoaRes : tEo
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1. Mechanical Specification

ITEM STANDARD VALUE UNIT
NUMBER OF CHARACTERS 8 CHARACTERS X 4 LINES (16%16 # = %) --
CHARACTER FORMAT 16 X 16 DOTS -
MODULE DIMENSION 98.0 (W) X 60.0 (H) X 11.5 (T) | 98.0 (W) X 60.0 (H) X 14.0 (T) mm
VIEWING DISPLAY AREA 72.0 (W) X 39.0 (H) mm
ACTIVE DISPLAY AREA 66.52 (W) X 33.24 (H) mm
DOT SIZE 0.48 (W) X 0.48 (H) mm
DOT PITCH 0.52 (W) X 0.52 (H) mm
LMG-SSC12K64DRG STN, Gray, 1/32 Duty , 6 O‘clock
LMG-SSC12K64DRY STN, Yellow Green , 1/32 Duty , 6 O“clock
LMG-SSC12K64DLGY STN, Gray, 1/32 Duty, 6 O‘clock , LED Backlight
LMG-SSC12K64DLYY STN, Yellow Green , 1/32 Duty , 6 O‘clock , LED Backlight
LMG-SSC12K64DLGY-E STN, Gray, 1/32 Duty , 6 O‘clock , E Mode LED Backlight
LMG-SSC12K64DLYY-E STN, Yellow Green , 1/32 Duty , 6 O‘clock , E Mode LED Backlight
LED Backlight Color Yellow Green
LED Backlight Input DC +5V | v | 150 mA
Backlight Half-Lift Time 50,000 HR.
E Mode LED Backlight Color Yellow Green
E Mode LED Backlight Input DC +5V | v | 100 mA
E mode Backlight Half-Lift Time 30,000 HR.
2.  Mechanical Diagram
ol ol g 100 £.54%15=381 499
¥ o 23] 1 16-010 o QL 4030 | 125 7 7
Yool
@ 048 0.04
o ‘
oo o & § B
R g O] 0
EEERNE L HEREE
< ENEE
ERREE
A BLOCK
15.74| (D/M6652
130 (V/)720%03
23 93.4£03
580405 MAX 115 MAX 14,0
E MODE OR ND LED
BACKLIGHT TYPE  BACKLIGHT TYPE
3. Interface Pin Connections
NO SYMBOL LEVEL FUNCTION NO SYMBOL LEVEL FUNCTION
1 VSS -- GND (0V) 9 DB2 H/L Data Bit 2
2 VDD H/L DC +5V 10 DB3 H/L Data Bit 3
3 N.C -- N.C 11 DB4 H/L Data Bit 4
4 RS H/L Register select 12 DB5 H/L Data Bit 5
5 RIW H/L Read/Write 13 DB6 H/L Data Bit 6
6 E H,H—-L Enable signal 14 DB7 H/L Data Bit 7
7 DBO H/L Data Bit 0 15 A(+) DC +5V LED Backlight +
8 DB1 H/L Data Bit 1 16 K(-) oV LED Backlight -

PAGE 2 (LMG-SSC12K64 Serial)




4. Absolute Maximum Ratings

ITEM SYMBOL MIN. TYPE MAX. UNIT
OPERATING TEMPERATURE TOP 0 - +50 T
STORAGE TEMPERATURE TST -10 - +60 C
INPUT VOLAGE VI VSS -- VDD V
SUPPLY VOLTAGE FOR LOGIC VDD-VSS - 5.0 6.5 V
SUPPLY VOLTAGE FOR LCD VDD-VO - - 6.5 V
STATIC ELECTRICITY Be sure that you are grounded when handing LCM.
5. Electrical Characteristics
ITEM SYN CONDITION MIN. TYPE | MAX. UNIT
SUPPLY VOLTAGE FOR LOGIC VDD-VSS - 4.5 5.0 5.5 V
Ta= 0 TC -- 6.1 -- Vv
SUPPLY VOLTAGE FOR LCD VDD-VO Ta=+25 C - 5.8 - Vv
Ta= +50 C - 55 - v
INPUT HIGH VOLTAGE VIH -- 2.2 - VDD V
INPUT LOW VOLTAGE VIL - 0 - 0.6 Vv
OUTPUT HIGH VOLTAGE VOH - 2.4 -- -- Vv
OUTPUT LOW VOLTAGE VOL - -- - 0.4 V
SUPPLY CURRENT IDD VDD=+5V -- 4.5 6.0 mA
6. Optical Characteristics
ITEM SYM CONDITION MIN. TYPE | MAX. UNIT
VIEW ANGLE (V) 0 CR=2 -10 - 40 deg.
VIEW ANGLE (H) ® CR=2 -30 -- 30 deg.
CONTRAST RATIO CR -- - 5 - -
RESPONSE TIME TON -- -- 180 230 mS
RESPONSE TIME TOFF -- -- 100 150 mS
7. Optical Definitions
Response Time Contrast Ration View Angle
T ﬂ B2 Brightness curve on e
F F nonselected Y (back) 8
n segment
nEnEEmE
Condition. soeeted Conition 5 \
Condition - @ (left) X X (right)
« f Brightness curve \
- on selected segment
" 10% Set point Driving Voltage l ,
s - T e e T e
8. Display Address
1 | 2 3 | 4 5 | 6 7 | 8 9 [ 10 | 11 [ 12 | 13 ] 14 | 15] 16
Line 1 80H 81H 82H 83H 84H 85H 86H 87H
Line 2 90H 91H 92H 93H 94H 95H 96H 97H
Line 3 88H 89H 8AH 8BH 8CH 8DH 8EH 8FH
Line 4 98H 99H 9AH 9BH 9CH 9DH 9EH 9FH
17 | 18 | 19 [ 20 | 21 [ 22 | 23 | 24 [ 25 | 26 | 27 | 28 | 29 [ 30 | 31 | 32
Line 1
Line 2
Line 3
Line 4

*A Ram Bank is 16 bits (2 bytes)
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9. Interface to MPU

9.1 Interface to Z-80 CPU 9.2 Interface to MC6800 CPU
a0 e e AND =
Al— A7 MUX 4,—]_‘ c Q E
zso /¥R NANDH LCM Mces08° *o1eMm
//IRQ NORE\ R/W R/W
‘:l NOR} R/W
9.3 Interface to 4-bit CPU ( HMCS43C) 9.4 Interface to HD6805 MP
D14 R/W c1 RS
HMCS43C LCM HDB8805 LCM
D13 B cz R/W
10. Timing Control
10.1 Write and Read Operation
Write Operation Read Operation
RS >< RS X
tAS tAH tAS tAH
R/W N\ R/W /
PWEH = tEF P le— tEF
E e E e
{ER  —] e tDSW tDHR o tDDR tDHR
DBO—DB? DBO—DBY?
tCYCE tCYCE
Item Symbol Limit (Min.) Limit (Max.) Unit
Enable Cycle Time tCYCE 1200 -- ns
Enable Pules Width ( High level ) PWEH 140 -- ns
Enable Rise/Fall Time tER,tEF -- 25 ns
Address Set-Up Time ( RS,R/W.,E ) tAS 10 -- ns
Address Hole Time tAH 20 -- ns
Data Set-Up Time tDSW 40 -- ns
Data Delay Time tDDR -- 100 ns
Data Hold Time tDHR 20 - ns

10.2 Busy flag check timing

RS 88— bit busy flag check tirming
R W
= I S N

Internal Operation ‘

DB7
Instruction Write ‘ Flag checlk ‘ Flag checlk ‘ Flag checl Instruction Write
RS 4—bit busy check tirming
R W
B A N\ VNN VR NN R NIZE N
Internal I Internal Operation ‘
DB7 < r7 <R3 > Busy "~ _Acs > ho P acs > . |

Instruction Write

‘ Flag checlk ‘

Flag check

‘ Instruction Write

Note : IR7, IR3 : Instruction 7th bit, 3rd bit ; AC3 : Address Counter 3rd bit.
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11. Initialization of LCM

The LCM automatically initializes ( reset ) when power is turned on using the internal reset circuit. If the power supply

conditions for correctly operating of the internal reset circuit are not met, initialization by instruction is required. Use the

procedure is next page for initialization.

Internal Power Supply reset
4.5V

<

(Note 1) 10 ms = trcc = 0.1 ms, toff = 1ms.
(Note 2) toff stipulates the time of power OFF for momentary power supply dip or when power supply cycles ON and OFF.

trcc

Item Symbol Test condition Limit (Min.) Limit (Max.) Unit
Power supply rise time trcc -- 0.1 10 ms
Power supply off time toff -- 1 -- ms
8 bit Interface 4 bit Interface
Power On I I Power On
Y Y
I Wait time > 40 ms Wait time > 40 ms
Y Y
Function Set Function Set
RS |R/W|DB7|DB6 | DB5|DB4 |DB3 [DB2 [DB1 [DB0|| RS |R/W|DB7|DB6 | DB5|DB4 | DB3 [DB2 [ DB1 [ DB0
0 0 0 0 1 1 X 0 X | X 0 0 0 0 1 1 X | X[ X | X
y Y
Wait time > 100 ¢ s Wait time > 100 1 s I
y !
Function Set Function Set
RS |R/W|DB7|DB6 |DB5[DB4 |DB3 | DB2|DB1|DB0|| RS |R/W|DB7|DB6 |DB5|DB4 |DB3 | DB2 | DBI1 | DB0
0 0 0 0 1 1 X 0 X | X 0 0 0 0 1 0 X | X |1 X | X
| 0 0 X 0 X | X | X | X[ X
Wait time > 37 ¢ s Y
! Wait time > 100 s |
Display ON/OFF Control Y
RS |R/W|DB7|DB6 |DB5 [DB4 |DB3 | DB2 | DB1 | DB0 Display ON/OFF Control
0 0 0 0 0 0 1 D C B RS |R/W|DB7|DB6 |DB5[DB4 |DB3 | DB2 | DB1 | DB0
i) 0 0 0 0 0 0 X [ X | XX
Wait time > 100 12 s 0 0 1 D | C|B|X|X]X|X
1 y
Display Clear Wait time > 100 i s I
RS [R/'W|DB7|DB6 |DB5|DB4 | DB3 [DB2 | DB1 | DB0 Y
0 0 0 0 0 0 0 0 0 1 Display Clear
| RS |R/W|DB7|DB6 |DB5[DB4 |DB3 | DB2 | DB1 | DB0
[ Wait time > 10ms_ | 0 100000 |X|X|X]|X
! 0 0 0 0 0 1 X [ X | X | X
Entry Mode Set !
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2 | DB1 | DB0 [ Wait time > 10ms_|
0o JoJoJoJloJoJo|l1]|u]|s y
| Entry Mode Set
| Initialization End | RS |R/W|DB7|DB6 |DB5[DB4 |DB3 | DB2 | DB1 | DB0
0 0 0 0 0 0 X [ X | X |X
0 0 0 1 1/D S X X X X
Y

[ Initialization End |
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12. Instruction Set

Instruction Table: ( RE=0: Enable basic instruction. )

Instruction Instruction Code Description Ex.
Time
RS |RW [DB7|DB6 | DB5(DB4 | DB3 | DB2 (DB1|DB0 540KHz
Clear Display [ O [ O 0 0 0 0 0 0 0 1 |Clear entire display and return the cursor to home| 4.6ms
position (‘address 0).
Return Home [ O [ O 0 0 0 0 0 0 1 X |Return cursor to the home position. Also returns the| 4.6ms
display being shifted to the original position.
DDRAM contents remain unchanged.
Entry Mode Set| 0 | O 0 0 0 0 0 1 | IID| S [Setscursor move direction and specifies display 7218
shift. These operation are performed during data
rite/read. For normal operation.
I/D=1: increment ; 0 :decrement ;
S=1: accompanies display shift when data is
written, for normal operation, set to zero.
Display 0] O 0 0 0 0 1 D C B |D=1: ON display ; 0:OFF display. T2us
ON/OFF C=1: ON cursor ; 0: OFF cursor.
control B=1: ON blink cursor ; 0: OFF blink cursor.
Cursor or 0] 0 0 0 0 1 [SIC|R/IL| X [ X |S/C=1: Display shift; 0:Cursor move. R/L=1: shift 7218
Display shift to right; 0: shift to left.
Function 0] O 0 0 1 |DL| X 0 X | X |DL=1: Interface is 8 bits. 0: Interface is 4 bits. T2us
Set RE RE=0: Normal instruction .1: Extended instruction.
(Modify)
SetCGRAM | 0 | O 0 1 |AC5|AC4|AC3|AC2|AC1|ACO|Set CGRAM address in address counter. T2us
address
SetDDRAM | 0 | O 1 0 |AC5|AC4|AC3|AC2|ACL|ACO|Set DDRAM address in address counter. T2us
address
Read Busy flag| 0 [ 1 | BF |AC6[AC5|AC4|AC3|AC2|AC1|ACO|Whether during internal operation or not can be| 0us
and address known by reading BF. The contents of address
counter can also be read.
Write datato | 1 O | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Write data into internal RAM. T2us
RAM (DDRAM/CGRAM/IRAM/GRAM)
Read data from | 1 1 | D7 (D6 | D5 | D4 | D3 | D2 | D1 | DO |Read data from internal RAM. 7218
RAM (DDRAM/CGRAM/IRAM/GRAM)
Instruction Table ( RE=1: Enable extension instruction. )
Instruction Instruction Code Description Ex.
Time
RS |RW [DB7|DB6 | DB5(DB4 | DB3 | DB2 (DB1|DB0 540KHz
Standby Mode | 0 | O 0 0 0 0 0 0 0 1 |Enter standby mode, only Icon areas display 7218
Standby mode can be released by any other
instructions.
Start Row 0 O 0 0 0 0 0 0 1 | SR [SR=1: Allow change start display Row. 7218
Enable SR=0: Disable start display Row change.
Reverse Line | 0 | O 0 0 0 0 0 1 | R1 | RO |Choice one of 4 line which data is reverse display. 72us
select
Sleepmodeand| 0 | O 0 0 0 0 1 | SL | X | X [SL=0:Enter sleep mode. 7218
set GRAM page 1:Wake-up from sleep mode
Function 0] O 0 0 1 |DL| X 1 G 0 |DL=1: Interface is 8 bits. 0: Interface is 4 bits. 7218
Set RE RE=1: Extended instruction.0: Normal instruction.
(Modify) G=1: Graphic display ON. 0: Graphic display OFF
Set Iram/Start | 0 | O 0 1 |AC5|AC4|[AC3[AC2|AC1|ACO|SR=1: AC5 - ACQO is start Row. 7218
Row address SR=0: AC3 — ACO0 is ICON RAM address.
Set Graphic [ 0 | O 1 |AC6|AC5|AC4|AC3|AC2|AC1[ACO|Set GDRAM address in address counter. Execute 7218
RAM address 0 0 0 TAC3ACZ [ACT|ACo|OnCce set the address of display row (AC6-ACO).

Execute again set the address of display column

(AC3-ACO).
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13. User Font Patterns ( CG RAM Character )

Character Code (DDRAM data)

CGRAM Address

CGRAM data (High byte)

CGRAM data (Low byte)

B15 - B4

B3 | B2 |B1

B0

BS| B4

B3 | B2

B1

=
S

D15|D14(D13

D12|D11|D10| D9

=}
@

=
N

D6 | DS

D4 | D3

D2 [ D1

=
S

00

o|lo|lo|lrr|O]|PFRP|FP|IP|]O|lO|]O|lO|O |, |O]| O

o|lo|lr|r|lr|lr|lr|lr|lrRr|lr|lrRr|[Rr|Rr|[Rr]|FR~,]|R~

o|lo|lo|r|O|O|lRP,r|O|]O|FR,|O|lO|PFRL,|O|O]| O

o|lo|lo|lr|O|O|FR,|O|lO|Rr,r|O|lO|FP,|O|lO]| R

o|lo|lo|r|o|lo|lr|o|lo|lr|o|lo|r|r]|r~r]|o
ololo|lr|r|lr|lr|lr|lr|lr|lr|[r|r|lo|lo| o

01

Rl |]lOoOlo|lOo|lo]|]lOoo|lo|lOo|lOo |||l FRP]IRP,|IFRP]IFRP|IRP|RP|O|]O|l]O|lO|O|lO]|O| O

Frlrr|lFr|lr|lo|lo|lo|lOo]|l |||, |]O|lOoO|lOoOlOo]|lFRP|lFRP|FRP|R|O|lO|lOo|lO|lRrRP|FRP]FRLR|FRLR|]O|lO|]O| O

Fr|lr|lOo|lO|lFrR|Fr|lOo|lOo|lRr|F,|lO|lOo]|lrP|lFR,|lOoOlOoO]|lFRP|FR,|lO|lO|RFR|FP|lO|lO|lRFRP|RFRP|]O|lO|RFR,|FL,]|]O|O
—r|lO|lF_r|O|lFR|lO|lFR,|lOoO|lFRr|lOo|lr,r|lOo|lPrR,|lOo|lrR,|lO|lPR,|lOo|lrRP|lO|lR|lO|lPFRP|O|lRP|O]lR,|O|lRL,|O]|lRFL,]|O

o|lr|Oo|lrr|Fr,r|lO|lO|O|Rr|O|lO|PFRP|FRP|O|l|]O|lO)jJOo|O|O|RP,r|O|lO|PFRP|FP|RP|O|Jl]O|lO|O|RFRL,|]O| O
o|r|lOoO|l]O|lO|Oo|lOo|Oo|+r|lO|lO|lO|FP|FP|lO|lOjOo|O|O|FRP|FRP|lO|lO|lO|lO|FRP|IFP|IFRP|IFP|IFP]IRF]|RF

o|lo|lr|r|lr|lr|lr|lr|rRr|lrRr|Rr|[Rr|lRr|lo]|lr]|r

o|lo|lr|OoO|lOoO|Oo|lOoO|lOoO|Rr|O|lO|lO|PFP,|FP,r|lO|lO)jlOo|O|O|P,r|O|lO|lO|lO|FP,|lRP|RL,|lO|l]lO|lRFRL,]|]O|O
o|lo|fr|O|r|Fr,|O|lO|RrRr|O|lO|RFRP|RP|O|l|]O|lO)jJOo|O|PkRP|RP|P|O|lO|]O|lO|O|l]O|O|O|O|O| O

o|lo|lo|l|o|lo|o|lo|l|o|]o|lo|l|o|lo|]|o|lo|l|o|l]ojo|o|o|l|o|lo|l|o|lo|l|o|lo|l|o|lo|lr|O|lOo]|]O]| o
oO|lo|lo|o|lo|]o|lo|lo|o|lo|o|lo|]o|lo|lo|lolo|o|]o|lo|lo|l|o|lo|]o|lo|lo|lo|lo|lr|O]|]O]| O

o|lo|lo|o|lo|o|r|O|lO|Rr,r|O|lO|O|RP,|FL]|RF

olo|l|o|lo|+r|lOo|rr|FrRP|lO|lFRP|O|lFRP|O|lFRP|FP|RP]JOo|lOo|Oo|lr|O|lOo|rRr|lOo|lO|lRP|O|lO|FrL,r|O|O| O

o|lo|lo|o|r|O|lFR,|O|lRP,r|RP|O|lRP|O|RL,|O]|F

o|lr|lr|r|lr|r|r|lo|lo|lr|r|r|lr|[rRr|o]|r

o|lo|lo|o|r|O|lRr,r|PRP|O|FRP|O|lFRLP|O|RL,|FL]|RF
o|lo|lo|o|r|O|lFR,|O|lRP,r|RP|O|lRP|O|RL|O]| R

o|lo|lo|oo|lo|o|l+r|lOo|lOo|P+rr|O|lO|lOo|lP,|F|+H,]lOoO|lOoO|lO|lPr|lO|lO|lFR,|O|lO|FRP|O|lO|lP,r|O|l]O]| O
o|lo|lo|o|lo|]o|lo|lo|o|lo|o|lo|]o|lo|lo|lolo|o|lo|l+r|lOo|lOo|lr,r|O|lO|PRP|O|lO|lP,r|O]|]O| O
o|lo|lo|o|lo|]o|lo|lo|]o|lo|o|lo|]o|lo|l|o|lojlo|o|]o|l]lo|lo|l|o|lo|]o|lo|]o|l]o|lo|l]o|lo]|]o]| oo

14. Icon RAM Data

Icon RAM
Address

Icon RAM Data

High Byte

Low Byte

>
(@]
W

AC2|AC1

ACO

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6 D5

D4

D3

D2

D1 DO

Seg0

Segl

Seg2

Seg3

Seg4

Segb

Segb

Seg7

Seg8

Seg9 | Segl0

Segll

Segl2

Segl3

Segl4 | Segl5

Segl6

Segl7

Segl8

Segl9

Seg20

Seg21

Seg22

Seg23

Seg24

Seg25 | Seg26

Seg27

Seg28

Seg29

Seg30 | Seg3l

Seg32

Seg33

Seg34

Seg35

Seg36

Seg37

Seg38

Seg39

Seg40

Seg4l | Seg42

Seg43

Seg44

Seg4b

Seg46 | Seg47

Seg48

Seg49

Seg50

Seg51

Seg52

Segb53

Seg54

Seg55

Seg56

Seg57 | Segb8

Seg59

Seg60

Seg61

Seg62 | Seg63

Seg64

Seg65

Seg66

Seg67

Seg68

Seg69

Seg70

Seg71

Seg72

Seg73 | Seg74

Seg75

Seg76

Seg77

Seg78 | Seg79

Seg80

Seg81

Seg82

Seg83

Seg84

Seg85

Seg86

Seg87

Seg88

Seg89 | Seg90

Seg91l

Seg92

Seg93

Seg94 | Seg95

Seg96

Seg97

Seg98

Seg99

Seg100

Seg101

Seg102

Seg103

Seg104

Seg105|Seg106

Seg107

Seg108

Seg109

Seg110{Seg11l

Segl12

Segl13

Segl14

Segl15

Segl16

Segll7

Seg118

Segl19

Seg120

Seg121|Segl22

Seg123

Segl24

Segl25

Seg126|Segl127

Seg128

Seg129

Seg130

Seg131

Seg132

Seg133

Segl34

Segl35

Seg136

Seg137|Seg138

Seg139

Seg140

Segl4l

Seg142|Seg143

Segl44

Seg145

Seg146

Segl47

Seg148

Seg149

Seg150

Segl51

Segl152

Seg153|Segl154

Seg155

Seg156

Segl57

Seg158|Seg159

Seg160

Segl61

Segl62

Seg163

Segl64

Segl65

Segl66

Segl67

Segl168

Seg169|Segl70

Segl71

Segl72

Segl73

Seg174|Segl75

Segl76

Segl77

Segl78

Segl79

Seg180

Seg181

Seg182

Seg183

Seg184

Seg185|Seg186

Seg187

Seg188

Seg189

Seg190|Seg191

Seg192

Seg193

Seg194

Seg195

Seg196

Seg197

Seg198

Seg199

Seg200

Seg201|Seg202

Seg203

Seg204

Seg205

Seg206|Seg207

Seg208

Seg209

Seg210

Seg211

Seg212

Seg213

Seg214

Seg215

Seg216

Seg217|Seg218

Seg219

Seg220

Seg221

Seg222|Seg223

Seg224

Seg225

Seg226

Seg227

Seg228

Seg229

Seg230

Seg231

Seg232

Seg233|Seg234

Seg235

Seg236

Seg237

Seg238|Seg239

Rk kR~ |lolo|lolo|lo|o|o|o
PRl |r|lo|lo|lo|lo|r |k |~ |lo|lo|lo|o
R |lo|lo|r|r|lolo|r || olo|r|r|o|o

R|O|Rr|O|FR|O|Rr|O|FR|O|FRr|O|Fr|O|Fr]|O

Seg240

Seg241

Seg242

Seg243

Seg244

Seg245

Seg246

Seg247

Seg248

Seg249|Seg250

Seg251

Seg252

Seg253

Seg254|Seg255
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15. Graph Display RAM Address

GDRAM Column GDRAM Row Address
Address 0 I 15
0 D15 — DO D15 — DO D15 — DO D15 — DO
1 D15 — DO D15 — DO D15 — DO D15 — DO
2 D15 — DO D15 — DO D15 — DO D15 — DO
61 D15 — DO D15 — DO D15 — DO D15 — DO
62 D15 — DO D15 — DO D15 — DO D15 — DO
63 D15 — DO D15 — DO D15 — DO D15 — DO
16. Software Example
16.1 8-bit operation ( 8 bits 2 lines )
Function R(R(D|D|D|(D(D|D|D|D Display Description
SIW[7]6[5]|4([3]2]|1]0
Power on delay Initialization. No display appears.
Sets to 8-bit operation and selects 2-line display character font.
Function set 0(0f0[0ft |1 ]O]0O]0]O0 ( Note: number of display lines and character fonts cannot be
change after this. )
Display OFF 0000001 |0(0]O Turn off display.
Display ON 01010 (0 (0|0 |1 (1 (1]0 [_ Turn on display and cursor
Entry Mode _ Set mode to increment the address by one and to shift the cursor
Set 00000001 (1]0 to the right, at the time of write, to the DD/CG RAM Display is
not shifted.
Write data to 1ot (o1 |1 |01 (|1]0 |5 Write “%&”. Cursor incremented by one and shift to right.
CG/DD RAM 101011011111
Write data to 1(0oj1(1]ofo]o |1 (0|1 |ZEH Write “Z&” .
CG/DD RAM 110 {0 |1 (0|0 11 ]0 |1
Set DD RAM 00 (10010000 (8 Set RAM address so that the cursor is propositioned
at the head of the second line.
Write data to * R Write “C” , and “R”.
CG/DD RAM * CR
Cursor or display [0 (0 |0 [0 |0 |1 [0 |0 [x |x |5E&5E Shift only the cursor position to the left.
shift CR
Werite data to * T Write “O., LTD.” .
CG/DD RAM * CO., LTD.
Entry Mode 00001000 (1|1 |1 [ Set display mode shift at the time during writing operation.
Set CO., LTD.
Write data to s Write “  x”. Cursor incremented by one and shift to
CG/DD RAM 110 {0 |1 (1)1 (110 |0 |0 |.,LTD.x right. ( The display move to left. )
Write data to * Write other characters.
CG/DD RAM *
Return Home 000010 (00|01 |0 |5 Return both display and cursor to the original position ( Set
CO., LTD. address to zero).
16.2 4-bit operation ( 4-bit, 1 line )
Function RS| R/ (D7(D6|D5| D4 Display Description
W
power on delay initialization. No display appears.
Function set Sets to 4-bit operation. In this case, operation is
0(0jO0]jJO]|1(0O handled as 8-bits by initialization, and only this
instruction completes with one write.
Function set 0(0]jO0]jJO]|1(0O Sets 4-bit operation and selects 1-line display character font
0(0jO0jJO]|jO(O on and resetting is needed. ( number of display lines and
character fonts cannot be changed hence after ).
Display ON/OFF Control 0j]0[0(O0]|]0]O0|_ Turn on display and cursor.
0|01 [{1]1]0
Entry Mode Set 0(0]O0]JO|O0(O0|_ Set mode to incremented the address by one and to shift the
0(0]jO0]|]1]|1(0O cursor to the right, at the time of write. to the DD/CG RAM
display is not shifted.
Writedatato CG/DDRAM( 1 | 0 |1 |0 (1|1 |2 Write “Z£”. Cursor incremented by one and shift to right.
110j]0(1|1]0
1|10j1(0|1]0
101 f{1]1]1

same as 8-bit operation

PAGE 8 (LMG-SSC12K64 Serial)




17. Reliability Condition

TN Type STN Type
Normal Temp. Wide Temp. Normal Temp. Wide Temp.
Viewing Horizontal @ +30° 130° 30° +30°
Angle Vertical © (mm) -10°to 30° -10°to 30° -10°to 40° -10"to 40°
Operating Temperature -10to 70°C -25t0 80°C 010 50°C "-20 to 70°C
Storage Temperature -20t0 80°C -35t090°C -20t0 70°C “-30t0 80°C
High Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@70°C @90°C @65C @75C
Low Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@-20C @-35C @-15C @-25C
High Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@70°C @80°C @60°C @70C
Low Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@-10C @-25C @-10C @-20C
High Temperature & High Humidity 55°C/90%RH 75°C/90%RH 45°C /90%RH 65°C /90%RH
240 Hours 240 Hours 240 Hours 240 Hours
Thermal Shock C Al 60min@-20C 60min@-35C 60min@-20C 60min@-30C
5 Cycle B‘_’_\_ B| 5min@25C 5min@25°C 5min@25°C 5min@25°C
A_l C 60min@70°C 60mMin@90°C 60min@70°C 60min@80°C
Expected Lift 50,000 Hours 50,000 Hours 50,000 Hours 50,000 Hours

“Wide temp. version may not available for some products, Please consult our sales engineer or respresentative.

18. Functional Test & Inspection Criteria

18.1 Sample plan

Sample plan according to MIL-STD-105D level 2, and acceptance/rejection criteria is.
Minor defect : AQL 2.5

Base on :
18.2 Inspection condition

Major defect : AQL 0.65

Viewing distance for cosmetic inspection is 30cm with bare eyes, and under an environment of
800 lus (20W) light intensity. All direction for inspecting the sample should be within 45°

against perpendicular line.

18.3 Definition of Inspection Zone in LCD

A

Zone A : Character / Digit area
Zone B : Viewing area except Zone A ( Zone A + Zone B = minimum Viewing area )
Zone C: Qutside viewing area ( invisible area after assembly in customer’s product )

Note :

quality and assembly of customer’s product.

18.4 Major Defect

As a general rule, visual defects in Zone C are permissible, when it is no trouble for

All functional defects such as open ( or missing segment ), short, contrast differential, excess
power consumption, smearing, leakage, etc. and overall outline dimension beyond the drawing.
Avre classified as major defects.
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18.5Minor Defect
Except the Major defects above, all cosmetic defects are classified as minor defects.

Item No. Item to be Inspected Inspection Standard Classification of defects
1. Spot defect Zone size (mm) Acceptable Qty Minor
( Defects in spot from ) A | B C
® =0.15 Acceptable ( clutering | Accepta-
of spot not allowed ) ble
0.15= 0 =0.20 1 2
0.20= 9 =0.25 0 1
0>0.25 0 0
Remarks : for dark/white spot, size @ is defined as
O =1/2(X+Y)
2. Line defect ( Defects in Size (mm) Acceptable Qty Minor
line form) L w Zone
Length Width A B C
Accep- W=0.02 Accep- Accep-
table table table
L=3.0 W=0.03 2
L>2.5 W=0.03 0
L=3.0 0.03<W=0.05 2
L>2.5 0.03<W=0.05 0
W>0.05 Counted as spot defect
( Follows item 18.5.1)

Remarks: The total of spot defect and line defect
shall not exceed four.

3. Orientation defect Not allowed inside viewing area ( Zone A or Zone B) Minor
(such as misalignment
of L/C)
4, Polarizing 18.5.4.1 Polarizer Position Minor

1. Shifting in Position Should not exceed the
glass outline dimension.
2. Incomplete covering of the viewing area due to
Shifting is not allowed.
18.5.4.2 Seratches, bubble or dent on Glass/
Polarizer/Reflector, Bubble between
Polarizer & Reflector/Glass:

Size (mm) Acceptable Qty
Zone
A [ B C
@ =0.20 Acceptable Accep-
0.20<® =0.50 3 table
0.50<® =1.00 2
0>1.00 0

19. Character Generator ROM Map

Low 4-bit

High 4-bit| 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 ® | Y| ¢ | & ]| & . o 31 Q| & | 8|
1 > <[ [ " |19 m| |t |l ]|=]<|L|o|A|lYV
2 ! HEARERERE I O D I O I I /
3 O|1 2|34 |b|6|7]|8]9 : < | =1 >1?
4 @|A|B|C|D|E|F|G|H]|I JITK|L|M|N|O
5 PI|IQ|R|S|T|U|V|IW|X]|Y | Z Cl N | ) ~ | _
6 ‘la| b |l c | d]|e f|g|h i j k l |lm|n| o
7 plalr|s|t]lulv | w]|x]|y]|z { | b~ A

F3H/, v 12TH5H%E ASCIT 5 , v 2 5x35, P 2Ed A0 R4, + 8192 F |, %

&7 3% % BIG-578.
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