*ALL LED BACKLIGHT MODELS HAVE A BUILT-IN LIMITING RESISTOR
EXCEPT CR2011-CR 2014

OPERATING SPECIFICATIONS

Operating temperoture ronge
Storoge temperature range
Operating relotive humidity

STANDARD TEMP WIDE TEMP
0C to +50C -20C to +70°C -
-40°C to +707C -40°C to +85°C
90% MAX 90% MAX

DEFINITION OF TERMINALS PUWER DUFFLI NCWUINEINILI VI W
PIN NO.  SYMBOL FUNCTION * Wide Temperature Range Version
, * Standard
1. Vss Ground terminal of module. . .
3. Vo Power supply for Liquid Crystal Drive
4 RS Register Select
RS = @... Instruction Register.
RS = 1. Dato Register.
. R Read/Write 9 IMOOULE EQUIVALENT LOAD
R/W = 1..Read Vdd +5V
R/W = 8. Write -
6. E Enable RL
7-14. 080-DB7 Bi-directional Dato Bus. Dato Transfer
is performed once, thry DBB-DB7, A
in the cose of interface dato Vo T
length is 8-bits; ond twice, thru DB4-0B7, LCD :
in the cose of interface dato length MODULE VR
is 4-bits. Upper four bits first then
lower four bits.
Vss
iz tmﬁ; gt:g} LED or EL lomp power supply lerminals ov
When RL=23.5K, VR=10~20K
RL=5K, VR=2~5K

JsZ 2.3k¥

This circuit shows the typical power supply connection for all dot
matrix modules. The display Voltage (VLCO) Is slightly different
for different versions. (eg. standard, wide temp and supertwists)
Recommend end user to use VARIABLE RESISTOR as shown
in the circut for optimum,VLCD (VDD - VO) adjustment to obtain
best display contrast and viewing angle.

ELECTRICAL CHARACTERISTICS (Ta = +25C)

PARAMETER SYMBOL CONDITION MIN TYP MAX UNIT
Supply Voltoge Voo 4.5 5.0 5.5 v
LCD Drive Voltage
Normal Temp Model (TN/STN) 4.2 4.5% 4.8 v
Wide Temp Model (TN) V00-Vo 4.4 4 5.0 v
Wide Temp Model (STN) (ieo) 6.4 6.5¢ 75 v
Supply Current’
1x16 OMM VDD = SV - 1.0 2.0 mh
2416 OMM DD Vo = OV MN - 1.0 3.0 m
1x20 , 2x20 , 2x24 DMM - 1.5 3.0 mA
4x20 , 2x40 , 1x40 DMM - 2.5 4.0 mA
4x16 DMM - 45 55 mA
input Voltage? \\:h 202 - &)60 \\//
VoL 0L = 1.6 mA - 0.4 v
Output Voltoge® VOH IOH = 0.2 mA 24 - v
LED Current! " _ '
1x16 , 2x16 OMM 1 . - . 40 60 mA
2x24 , 2x20 OMM LED L+ - L-=5V .- . - 60 80 mA
1x20, 1x40, 2x40, 4x20 OMM o - 150 250 mA
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DRIVE VOLTAGE (Vico) IS NOT IDENTICAL FOR LCD MODULES.

MANUFACTURER'S ACCEPTABLE RESULTS CAN BE OBTAINED BY

ADJUSTING Vo, IF THIS DOESNOTWORK, CRYSTALOID CAN
MODIFY DISPLAY TOMEET CUSTOMNEEDS.
CONSULT THEFACTORY.

A

...P-0. Box 12685, Lake Park, Fl 33403
Order: 800-652-6733 « Fax: 800-432-9937

5] MARLIN P, JonEs & Assoc. INc.

NOTE: 1. AppliestoDB@-DB7,E,RSandRW.
2. AppliestoDB@-DB7.
3. Supplycurrentmay slightly exceed MAX.

ratingif SAMSUNG controlleris used without
pull-up resistor for DBO-DB7.

4. ForCR2011-CR2014,anextemallimiting
resistor of 6.8 - 10Q is required.

o
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ALPHANUMERIC DOT MATRIX MODULES WilH BALRUGRILS
ELECTROLUMINESCENT BACKLIGHTING

ELECTRICAL CHARACTERISTICS

P ARAMETER | TYP. | GENEDAL OFEATNG | iy OPERATING CONDITION
VOLTAGE |15 100~150 v TEMPERATURE 0~50°C
HUMIDITY < 95%RH
FREQUENCY | 400 S0 1°°°, HZ > STORAGE CONDITION | 207, < 60%RH, DARK ROOM.
CURRENT |0.20 0.05~0.60 |mA/cm .
WATTAGE 15801 1~18 W fent \WOTE: 3000 HOURS LIFE IS WITH CRYSTALOID
BRIGHTNESS| 70 10~100 cd/m :
— 3050 < oTe h/ CONVERTER (DAS0, DA51 AND DA52).
rs WITH OTHER UNSTABLE POWER SUPPLY
COLOR - BLUE~GREEN - LIFE MAY BE TYPICALLY 1000 HOURS.
BRIGHTNESS
g ] 6 ~ %8450
\ 400 Hz ; T2 A
% ot y % 10! A AT
E 8 / E 8 /, -t ~
f V. s 6 /
i 7 f 7
2 z 2
g / ' ‘Y =150 valt
10 , © 10
g / : et Bluegreen
4 L W
30 50 100 150 200 250 V rmp 107 2 4 6 810° 2 4 6 H2
Brightness vs voltage  (scole proportionat \o—J]v—) Brightness vs Frequency
LIGHT EMITTING DIODE BACKLIGHTING

FEATURES: . '

» NONOISE INTERFERENCE.

« LONG LIFE, TYPICALLY 100,000 HOURS.

« LOW VOLTAGE DC DRIVE -5V (10 VOLT OPTIONAL ON SOME MODULES)

o YELLOW-GREEN BACKLIGHTING STANDARD (PURE RED AND AMBER OPTIONAL)

50 60 £ 5.0
7]
50 é
40 E 49 /
40| v
< = | Y6 A |- 2 3.0 y
g £ W :
20 2.0
K 2
. * 20 - -
10 sol—R L TN E 1
o ¥ 0 A
2.4 .32 4 48 5.6 6V Q 20 40 60 80 100°C 0 10 20 30 40 50 (ma)
* Forword Voitage Vr(V) Amblent Temperature Forward Current If

fORWABD CURRENT VS. FORWARD VOLTAGE. FORWARD CURRENT DERKT!NQ CURVE  RELATIVE LUMINOUS INTENSITY vS. FORWARD CURRENT

(2 LED IN SERIES)

1.0 Y6 AA PR

" / PR : PURE RED

* YG : YELLOW-GREEN

é / AA : AMBER

£ 08 . .

: / /\ X \ -

(=4

g \ WAVELENGTH NANOMETERS
$00 850 600 650 700 750 B00 Ta=25C

NOTE : SENSITVITY OF EYE
RELATIVE INTENSITY VS, WAVELENGTH Te AXIMUM AT 550nm.




DOT CHARACTER PATTERNS
- For 5x7 Dot Character Patterns .- For 5x10 Dot Character Patterns
Chorocter Codes CC RAM Choracter Potterns Chorocter Codes CC RAM Chorocter Patterns
(00 RAM Dato) Address {CC RAM Dota) (0D RAM Doto) Address (CG RAM Date
76543210 543210 76543210 76543210 S43210 76543210
=—Higher L—'nghor ~—Higher | =—Higher - Higher | |=—Higher
Lower —= Lower —=| Lower —= Lower Lower —=i' Lower —=
oo XK 0000 ses00000
. 0 0 ¥ 1[0 0 0 0001 00000
i 010 11000 Choracter 0010 0
: 011 1 1V 1J0] Pottern 0011 1 Choracter
0000+000f 000} ¢, ! o Exomple® 0100 [Eoofi| Pottern
1 01 o] 0 0000+« 00 00101 01 1000 Exomple
N 10 00 Cursor 0110 \] [+]
111 ee 0000 -— Position 01 t1 ] 0
1000 10000
10 0 0 s s o100 0 1001 0000 Cursor
001 0 1 010 ¢ 210000 O}= Position
\ 010 Choracler 101V
01 ) Pattern 1100
00004001 007 50 \ For e ) I,
ot 1[oo . 1110
110 00 00 1111 s 0 2o s s e ®
111 ¢eee00000 0000 K
0 0 O s \‘\ e —
0 000« 1t 1 toag 1
\—/:\40_/ \L% oo l 1010 ' ! .
0000« 11 ﬁ’/r o 1! TR e
100 . 11700
Tt 0 No Effect 11Y01 .
110 1110 .
11 [N 1119 e v sls o 0 00 No Effect
- NOTE: NOTE:
Character code bits 0,2 Character code bits 1,2
correspond to CG RAM correspond to CG RAM
agddress bits 3,5 address bits 4,5
(3 bits : 8 types) (2 bits : 4 types)
TIMING DIAGRAM
VIH VIH
RS.R/W X W VK 5(
i bn-—l-!—— tw lA- tL
a VIH VIH S " /
Vil
E —_— t, 4 T e
- 1 ’ WH ViR
. input Dota wiL WL E(
tp to
Output Dato zgf . zgf
tc

TIMING CHARACTERISTICS FOR ALL COMPATIBLE CONTROLLER CHIPS

ONTROLLERS CHIPS | SAMSUNG] HITACHI| SANYO | €PSON | OKI  |RECOMMENDED] ;| NOTE:

PARAMETERS KS0066 |HD44780] LC7985NA [SED1278 [MSM6222|  TIMING

Enable Cycle Tyme . | tC (min) | 1000 [ 1000 | 1000 500 | 667 w0 |ns| " :ﬁ%ﬁég}ﬁﬁ%gg}"ﬁf&%ﬁ%@g

Enable Pulse Width ; .

High Level . tw?nan) 450 | 450 450 220 ¢ 280 450 nS CAUSEDBY POWERSUPPLY

Low Level tL (min) | 450 450 450 220 [ <280 450 -nS FLUCTUATIONS. THEREFCRE,

£ Rowe Time T (mox)| 25 | 75 % %] % /e nS @;@;@lﬁ%@égf&?ﬂg{,‘g”s's

€ Fall Time U {max) [ 25 25 25 25 25 25 nS M

Set-up Tme ___{W@{min) | 140 1140 | 140 0] 10 40 [nS] 5 MODULEINITIALIZATIONISNOT

Dota Set-up Time | 4 {min) { 195 195 195 60 180 195 nS AFFECTEDBY USINGHD 44100 OR

Dot Deloy Time D (mox) | 320 320 320 120 220 320 nS _KS0065, ORLC7830, ORMSMS5839,0R
{ Address Hold Time | tA(mox)| 10 10 10 10 10 10 ‘nS MSM5260 DRIVER CHIPS.

Hold Time ] ;

Input Dote Uismm; 10 10 10 10 10 10 'S

Output Data 10(min) | 20 20 20 20 20 20 'nS
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INSTRUCTION 55 Tr DB A0B6DB5DB4DB DB 2] DBTI0BY DESCRIPTION Time
Cleor display Clears disploy ond returns the cursor to home position 1.64 ms
' s|o|s(s]ojofejajo|l (Address 8). Sets /D=1 of Entry Mode.
Retum homs : Retun the cursor to the homs position (Address ). Also returns 1.64 ms
' slalalsl{a|efe|a]|®]the dsplay being shifted to the original position. DD RAM contents
: remain unchonged. Set DD RAM oddresses to zero.
Entry mode set \ Set the cursor move direction ond specifies or not to shift the 40_us
s(e|elelals|T|! i/0] S | disploy. These.operotions cre performed during data write ond read
of 0D RAM/CG RAM. FOR NORMAL OPERATION, SET S TO @
Display ON/Off Sets ON/OFF all display (D), cursor ON/OFF (C), ond blink of 40 _us
- i
contrdl sjeje|eje 0 ojc|e cursor position character (B).
Cursor or Moves the cursor and shifts the display without chonging DD RAM 40_us
displgy shift 0|9 ‘_ 081/ RA|®| @ contents.
Function set slofolo|1]olnirlo|® Sets interface dota length (DL) number of display lines (N) and 40 s
character font (F).
Set the CG Sets the CG RAM oddress. CG RAM dato is sent ond received after 40_us
1 |MS8
RAM oddrass |0 [0 | @ ACG LB s setting.
Sat the 0O Sets the DD RAM oddress. DD RAM dato is sent and received after 40 us
RAM oddress | 8 [ 8| 1 |uSB ADD LB this setting. '
Read busy flag Reads Busy flag (BF) indicating internal operation is being 40_us
g1 MS8
k oddress oF AC LS8 performed and reads address counter contents.
Write data t Writes data int RAM or CG R 4
CG:(;DGRAOM< 1 | e luse LS8 rites data into DD or RAM 0_us
Reod dato from Reads data from 0D RAM or CG RAM. 40
CGor DO RAM |1 |1 [usB Lse -
S =] Acom?anles display shift when data [ OD RAM : Disploy dota RAM
s written. norma} operation. set to B} CG RAM : Chorocter generotor RAM
1/D=1: increment OLwi : 8 bits ACG  : CG RAM oddress
1/0=%; Decrement DLwd ; 4 bits ADD  : DD RAM address corresponds to cursor gddress
S/C=1; Display shift N -1 ; 2 (1) line | AC : Address counter used for both DD ond CG RAM address
S/C=& Cursor move N =3 : 1 line B : 1=ON  B=OQFF (Blinking cursor)
RA=1: Shift to the right F -1 : 518 dots| C  : 1=ON  @=OFF (Cursor)
‘| RA=& Shift to the left F =8 : 5x7 dots| D : 1=ON  B=OFF (Display)
BF =1: Internally operating !
BF =@ Can cooept instruction @0Don't Core
o
INITIALIZATION
The module outomotlcdly performed lnitlalization when powered 4.5V
on (using internal reset circuit). The following Instructions ore 0.2V. 0.2V 0.2V
executed during Initializotion : - ' trec ' :
1. GLEAR 0.1ms trecg 10ms OF  torr > Ims

DISPLAY
The Bysy Flog is kept n the Busy Stoto (BF=1) unit
Initialization cnds. The time Is 15 ms.
2 FuncUon Sol'~=mecemmwuw Dle 1; 8-bits long Interface doto
N = @: 1 Uine display
3 DlSPuY N/GF OONTR&-—- D = @ : Display OFF
C = @: Cursor OFF
’ "B = @ Blink OFF
4. ENTRY HOOE SET ~memeoax |/D= 1 : +1{INCREMENT)

S = @: NO SHIFT
5. 0D RAM is SELECTED
Power On Initlalization depands on rise time of the supply when
it is tuned on. The following time relationshlp must be sotisfled.

el SYMBOL | _STANDARD TIME | UNIT
MIN [ TYP [MAX

Power Supply Rise Time | tcc B1] - |18 | ms

Power Supply Off Time | toer 18~ |- ms

Power On Timing Diagrom

_NOTE :
[:When the above power supply condition is nol satisfied, the internal

reset circuitry does not operate correctly. In this cose, perform the
nesaded initialization by sending function set Instructions thrice from
MPU after tumning the power on. For exomple, to designote o 8-bits
doto length, send the following instructions thrice.

RS R/W DB7 DB, 0BS5S 0B4 D83 0B2Z ODBY DBO
¢ [ 2 ] 1 1 ® ® ® ®
0 8 8 ] + LIRE ) L] o ®
) ) g 8 1 1 ® ® ® ]

Whan this ends, the module enters 8-bits data length mode wibout fal
Then entsr 4-bks dala length Insirucion for 4-bits data length Inkerface.
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INIALIZALION
For 8 blt doto_‘ lnterfccnng

Walt for 15ms or more
after Vcc rises to 4.5V

_oaroae%oas be4 0B3 ogz D81 DBO

For 4 bit data interfac.iii®

Woit for 15ms or more
after Vcc rises to 4.5V

BF connot be checked at this time

RS R/W DB7 oes DB5 DB4 1,

.——_——_—___..--——----—-—--—--——_...._____....

RS R !
X X oL must set at H during this initialization ;j
Func |
Wait for 4.1 ms or more
: BF cannot be cheLked at this time
P Wait for 4.1 ms or more 1 A
; . RS R/W pe7 0B6 DB5 DB4 :
| " BF cannot be checked at 0.2 e __°_ 1. .t - y
‘ m;.cem: ¢ checked @ Funclion set : DL=1, 8 bit interface dato |
b DL must set at H during this Initialization. ]
RS R/Vl 087“086 085 084 DBJ DBZ [s]2})] DBO _ 1
2 g X [Wait for 100us or more |
F“"‘“‘“‘ set.: '» gt:&&:':, in ‘l“""“ “°‘° BF can be checked ot this time
_ '””“"“‘ RS R/W DB/ 0DB6 0B5 0DB4
%] (] %) 1 1
rWolt for 100». or mou -------—-—--—g ---------------------------
| I Function set : DL=1, 8 bit interface dato.
RS R/w 087 DBG 085 DB4 083 DB2 DBl D80 DLmuslselatHdunnqthﬂslnltlallzalion.
L2_° P BB 1 ....L-_.x.._-.).(._-_{___)s_,_ check forlnot busy
Funcuon set : DL=1, 8 bit lntorfoco dotd. 1 :
75 DLmustsetat Hduring ths RS R/W DB7 DB6 DB5 0B84
! Initialization. e _ﬂ _ B_ _ 0 1 9 ______
BF b chl ked ot thi Function set : DL-—ﬂ 4 bit interfoce data.
can e checked o 8
time, ch check fcl>r not busy - check for:not busy
RS R/W DB7 .0B6 085 0B4 083 082 081 DBO RS R/W 057 pB6 0B5 DB4
@ L 88 1 CF X X e e 2 Y ¥
Fénction weTs °":",,3, St n mieisse | [ Ftian +aC T BB BIC terfacs dota.
- character font N = no. of line
F = choracter font g?

T 1
{ 7 :check forlnot busy

|
| ; ched '
6_o| 9.0 @8 0 0o __08_ 0 |
Clears oﬂ dlspfoy ond return cursor to |
home posm
Y . |
l . " chock 1orlnot busy -

RS R/Vl 087;085 085 084 083 0B2 DBl 080

*NOTE :

|0 8| 8780 8 8 -1 J0 S |
o s Set: the shlft mode - '
IN NORMAL OPERATION, SET § 70 @

check for :not busy

RS R/W DB7 D0B6 DBS DB4
%] ] %] (%] 0 ]
e e __ 1 __°8___ 0__2_|
Display off

check for :not busy
RS R/W 0B7 0B6 0B85 DB4
2 2 ) ) 9 ]
e _e __9°__°6___°2 .
Display on
T check for :not busy *
RS R/W D0B7 DB6 DBS DB4
] 0 (] g 2 2
2 %] g 1 1i/D S

b o o o o e o v - o -

End of initialization




Higher 4 bit (04 to. D7) of Character Code (Hexodec»mol)
,0’.12345_5789ABCDE

RO R ER R
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1 %M 1] Joef ] 2555 g L 'l
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] | | ,g .A.g)m Fla el i ik [
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(4)
CG o* ] w e .
o | s ale 1 {1 I
o ELLL i ol Fl
R e R R I W
b X (6) i . oo
, CG | R B S| O 1 I . . b
Ao e Bl a1 [T I
AR E R el |

I ervameemrens

“"NOTE: | SOME PATTERNS WITH CHARACTER ABOVE *EcH" (1110@@0@) ARE FOR 5 X 10 DOT CHARACTERS FONT AND ARE
APPLICABLE ONLY TO CR2021 AND CR2140 IN 1/11 MULTIPLEX MODE.

NOTEZ | CUSTOM FONT ROM MASK CAN BE TOOLED ON SPECIAL REQUEST.
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DISPLAY CHARACTER POSITION AND DD RAM AUUHESS

1x8 DMM, 1/8 MUX |
Ne@ ; 1=LINE DISPLAY !

F=2 : 8X7 DOTS
t 2 3 4 8 8 7 8-—DISPLAY POSITION

FIRST LINE |polp1|B2|03|24]@5|06 gﬂ-———oo RAM ADORESS

WHEN THE DISPLAY SHIFT OPERATION IS PERFORMED, THE DD RAM ADDRESS MOVED AS FOLLOWS:

AFTER THE RIGHT SHIFT INSTRUCTION
1 2 3 4 5 6 7 8-=——DISPLAY POSITION

-—DD RAM ADORESS

AFTER THE LEFT SHIFT INSTRUCTION
1 2 3 4 5 6 7 8-—"0ISPLAY POSITION

g4lesies|e7]e8|=—DD RAM ADDRESS 4F|oe|o1|e2e3lesps|esé

p1(02)183

S

1x16 DMM, 1/16 MUX
N=1: 2-UNE DISPLAY i
F=@ : 5X7 DOTS |

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 =——DISPLAY POSITION |

FIRST UNE [pa|e1]02 'BIGLE eslo7]s “]‘21"3[“|45|‘5l‘j’—‘°° RAM ADDRESS

WHEN THE DISPLAY SHIFT OPERATION IS PERFORMED, THE DD RAM ADDRESS MOVED AS FOLLOWS:

AFTER THE LEFT SHIFT INSTRUCTION )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 =——DISPLAY POSITION

p1le2|e3|e4|es|ee|a7[@s]41|42(43|44 4546|4748/ =00 RAM ADORESS

AFTER THE RIGHT SHIFT INSTRUCTION
1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 =——DISPLAY POSITION

57[4 o[u ]42]4 3]4 4|4s]4 ej——oo RAM ADDRESS

(-

rz7]oz 010203 04]05 ¢

1x16 DMM, 1/8 MUX
N=@ : 1-UNE DISPLAY
F=@ : 5X7 DOTS .
10 11 12 13 14 15 16 =——DISPLAY POSITION

1 2 3 4 5 6 7 8 9
FRST UNE [pale1lp2iealo4les|es|o7lesles|ealas(ec|eD|eE [oF |=—D0 RAM ADORESS

1x20 DMM, 1/8 MUX
N=@ : 1-LINE DISPLAY
F=@ : 5X7 DOTS . :
2 3 4 5 6 7 8 9 10 11 12 13 1415 16 17 18 19 20 ——DISPLAY POSITION

1
FIRST LINE |go(o1]|e2(03|04|e5|@6[87|88(09|BA(0BIACI2D|RE orlm 1 12|13]-——00 RAM ADDRESS

1x40 DMM. 1/11 MUX
N=@ : 1=LNE DISPLAY
Fmi : 5X10 DOTS
1 23 4 5 6 7 8 9 10 11 12 13

PRST [a0]1]o2]e3o4]os|osa7|oa]oo]aajoB|oc|-—~[20| 21 |22|23 |24 |25 |26 |27 [~-0D RAM ADDRESS
: 1

33 34 35 36 37 38 39 40 =—DISPLAY POSITION




;— VSS VDD —]—g
<—-VO RS2
2 RW E [
2— DBO DB1 (2
2 DB2 DB3 (2
= DB4 DB5 (1
L DB6 DB7 0
8 INnc  NC 2




Addendum to Documentation for 20 character Matrix Display
PN TNLDORN-TC

The initialization sequence given in the manufacturers docs does not seem
to work

This initialization is known to work. It will :

1) Init the display

2) Set it to autoincrement. This means the next characters will go into RAM
sequentialy. |.E first character will go into address 0, the next character
entered will go into address 1, etc.

3) Turn off the visible cursor, and set the cursor to the home position
NOTE:it is still necessary to follow the timing constrains given which is a
cycle time of 1000ns at a 50% duty cycle for the Enable signal.

RS [R/W |DB7 |DB6 |DB5 [DB4 |DB3 [DB2 [DB1 |DB0O jhex Function
~ 0 0 0 0 1 1 0 0 0 0]0x30 init for 8 bit interface
Wait 4.1ms or more
0 0 0 0 1 1 0 0 0 0]0x30 init for 8 bit interface
wait 100us or more
0 0 0 0 1 1 0 0 0 0]0x30 init for 8 bit interface
0 0 0 0 1 1 0 0 0 0]0x30 no lines, char font
0 0 0 0 0 0 1 1 0 0]0x0c display on, cursor off, no blink
0 0 0 0 0 0 0 1 1 0]0x06 move the cursor, do not shift the display
0 0 1 0 0 0 0 0 0 0]0x80 set the cursor position to address 0 (hom

_o S Q@_cr; CC oSS ol Fwi\



