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LED o4MDL S

Elank : Standard -5'C lo +50'C
HT - : -20'C to +70"C
EHT:  30"C lo  r80 'C

DRIVE VOLTACE OPTION'
-LV :  +5V on ly  supp ly
-HV :  +5 / -5V supp ly

N -
T t -

|  
.  v l fwtNc D|RECTION

I  B lank :6o ' c l ock

I  
t t :  t 2  o ' c t ock

.  MODE

S : Silvsr
B i Blue (Negative)
F : B/W FSTN"
D : B / W  O S T N , '

Blank lor positive
N : Negative

Y :  ye l low
G  : G r e e n
F : R e d

L E D  S T Y L E '

0 1 ,  0 2 ,  0 3  o r  0 4
Blank for EL option

SACKLICHT OPTION

LED :  LED type
EL :  EL lype

LED Color avallabl€ In green. Olhar colors available on r6quest wrth minjmum ordsr quantily oi 500 pjeces.
N4odule thickness: 1 1mm Maximum without LED. 1smm Maximum wilh LED.
Please rel€r to P.51 lor voltage oplion ot dil ler€nt models.
Film compensal6d STN and Double STN ar€ available lor somo models only, please consutt VARITRONtX.

1 ) Standard HD44780 or equival€nt

2)  Spec ia l  Cont ro l le r  VL103

with English / Japansse characters

with English / European characters

V A R I T R O N I X

N1ODUI-T MODET NUMBIR NOTATION

STN OPTION

STN MODE

FIVE DIFFERENT MODES ARE AVAILABLE,  NAMELY
1 )  G F E E N  M O D E

2 )  S I L V E R  M O D E

3)  ErUE MOOE
.1) FSTN

5)  DSTN

Black digit on yellow - green background.

Blue digit on l ight blue to near while background.

Clear digit on dark blue background (negative mode).

Black digit on white background, l i lm componsation version

Black digit on white background, double STN version.

CONTROLLER OPTION OR EQUIVALENT

AESOLUTE MAXIMUM RATTNCS 1

ITEM SYMEOL
STANDABD VALUE

OPTION
MIN MAX

Power supply for  contro l ler
Power supply ior  LCD dr iver
lnput  vol lage (Vl  )

( V D o - V s s )

( V o o - V o )
0
0

Vss

7.0 v
1 3 . 5  V

VDo

Operating temperaturo
. 1 0
.20
.30

+50"C
t60'C
+70"C
r80"C

LV model )
HV mode l  )
HT mode l  )
EHT mode l  )

Storagc t€mperature .20
.20
.30

.40

+60"C
r70"C

t80'C
+80"C

LV model )
HV mode l  )
HT mode l  )
EHT mode l  )

T Ny'inimum environmental mechanical specifjcations as Iisted on P.22. Please consult VARITRONIX for soecial reouesls

I

ELECTRICAT CHARACTERISTICS
ITEM SYMBOL CONDITION MIN TYP M A X UNIT

Input  Vo l lage -  Hrgh

loput  Vo l tage -  Low

Ourpur  Vo l tage -  Hrgh

O u r p u l  V o l l a g e - L o w

Power  Suppy Cur ren t

voH

l D o

. loH -  0.zmA

loL = 1.2mA

2.2

2.4

0 .5

0 . 6

0 . 4

2 . 0

volls

volls

vo l ts

vo l ts
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VARITRONIX LIMITED
VARITRONIX LCD
M DLS- 1 62688--ST-LV-Neg Btue_LED04c
MDLS-162688-D14
MDLS- 1 62688-LV-LE DO4G-N
Digi-Key Part # 153-1136-ND RoHS

Specification
of

LCD Module Type
Model No.: MDLS16268BD-14

l. General Description

l6 characters (5 x 8 dots) x 2 lines STN Negative Blue Tramsmissive LCD Character Module.
Viewing Angle: 6 O'clock.

Driv ing scheme: l /16 Duty, l /5 bias.
's l rRoNIX'sr7066u-0A-B (die form) LCD control ler & Driver or equivalent.
's l rRoNIX' sr7065c (die form) LCD Segment Driver or equivarent.
Yellow-Green LED04 backlisht.
"RoHS" compl iance.

2. Mechanical Specifications

The mechanical detail is shown in Fig. I and summarized in Table I below.

Table I
Parameter Speci f icat ions Uni t

Outl ine dimensions p?.O(w) x  43.0(H)  x  15.0 MAX.(D) mm
ewlng area ee.0(w) x ?3.0(H) rnm

D splay format l6 characters x 2 lines
Character size .lj4(W) x9.22(H) (5 x 8 dots) mm
Character spacins L  l6 (w)  x  0 .53 (H) tnm
Character oitch 6.00(w) x  e.75(H) mm
Dot size 0.92(w) x  I  .10(H) fflm
Dot  spac ins 0.06(w) x  0.06(H) r l tm
Dot pitch 0 .e8 (w)  x  I  . 16 (H) ITIITI
Weieht Approx.:  66.0 grams
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3. Interface signals

Table 2

Pin No. Svmbol Descript ion
I V S S Ground (0V).
") VDD Power supply for logic.
J VO Power supply for LCD driver.
A RS Register Select Input:

'High'for Data register (for read and write).
'Low" for Instruction register (for write),

Busy flag, address counter (for read).
5 R/W Read/Write signal:

'High' for Read mode.
'Low'for Wri te mode.

6 E Enable.
Start signal fbr data read /write.

7 DBO Data input/output (LSB)
8 D B I Data nput/output
9 DB2 Da a nput/output
0 D83 Da a nput/output

D84 Da a nput/output
2 DB5 Da a !put/output
J D86 Data nput/output
4 DB7 Data nput/output (MSB)

A LED(+) Anode of LED Backl isht.
K LED(-) Cathode of LED Backlisht.
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4. Absolute Maximum Ratings

4.1 Electrical Maximum Ratings - for IC Onty

Table 3

Note:

The modules may be destroyed if they are used beyond the absolute mhximum ratinss.
All voltage values are referenced to VSS : 0V.

4.2 Environmental Condition

Table 4

Parameter Svmbol Min . Max. Unit
Power Supply voltase (Losic) VDD-VSS -0.3 +7.0
Power Supply voltage
(LCD drive)

VLCD
:VDD-VO

-0.3 + 1 0 . 0

Input vol tage Vin -0 .3 VDD+0.3

Item
Operating

Temperature
(Top0

Storage
Temperature

(Tstg)
(Note I )

Remark

Min . Max. Min . Max.
\mbient Temperature 0'c +500c I 0'c +60'c Dry
-Iumidity (Note l) 90Yo max. RH for Ta < 40oC

<50%RH for 40"C < Ta < Maximum
operating temperature

no condensation

Vibra t ion  ( lEC 68-2-6)
:el ls must be mounted
ln a sui table connector

Frequency: l0 -  55 Hz
Ampli tude: 0.75 mm
Durat ion: 20 cycles in each direct ion.

3 direct ions

ihock  ( lEC 68-2-27)
-{al f-s ine pulse shape

P u l s e d u r a t i o n :  l l m s
Peak accelerat ion: 981 m/s2: 100 g
Number of shocks: 3 shocks in 3
mutually perpendicular axes.

3 direct ions

Note I : Product cannot sustain at extreme storage conditions for long time.
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5. Electrical Specifications

5.1 TypicalElectr icalCharacter ist ics

At Ta = 25"C, VDD = 5vt57o. VSS:0V.

Table 5

Note l :  There is tolerance in opt imum LCD driv ing vol tage during product ion a1d i t  wi l l  be within
the specified range.

Parameter Symbol Conditions Min . TVp. Max. Un i t
Supply vol tage (Loeic) VDD-VSS 4 . 7  5 5 .0 5.25
Supply vol tage (LCD) VLCD

=VDD.VO
Ta:0"C,  VDD: 5V
Character mode. Notel

4.6

Ta:+25"C, VDD=5V
Character mode, Notel

4.0 + . ) 4.6

Ta:+50'C, VDD:5V
Character mode. Note I

4 . 1

Input signal vol tage
tor E.DBO-DB7.R/W.RS.

Vrrr "H" level O.7VDD VDD V
Vu L" level -0 .3 0.6

Supply Current
(Logic & LCD)

IDD Character mode,
V D D : 5 V .

0.8 t . 2 mA

Checker board mode,
V D D : 5 V .

1 . 4 2 . 1 mA

Supply Current (LCD) IO Character mode,
V D D : 5 V  N o t e  l

0.2 0.3 mA

Checker board mode.
V D D : 5 V  N o t e  I

0.2 0.3 mA

Supply Voltage of
yel low-green LED04
backl ight

VLED Forward current
: 2 1 0  m A
No. of LED chips
: 2  x 2 l
= 42 dies

3 .9 4 . 1 4.3
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5.2 TimingSpecifications

At  Ta :0  "C To +50 'C,  VDD:  5y+5yo,  VSS:0V.

Refer to Fie.2, the bus timing diagram for write mode.

Table 6

Refer to Fig. 3, the bus timing diagram for read mode.

Thble 7

Parameter Svmbol M i n . Max. Un i t
Enable Cycle Time tc I  200 N S

Enable Pulse Width tpw 1 4 0 NS
Enable Rise/Fal l  Time tn,tp 25 N S

Address Setup Time tns 0 NS
Address Hold Time tnu t 0 N S

Data Setup Time tosw 40 N S

Data Hold Time tr t 0 N S

Parameter Symbol Min . Max. Unit
Enable Cycle Time tc | 200 N S

Enable Pulse Width tpw 1 4 0 N S

Enab le  R ise /Fa l lT ime tn,tr 25 N S

Address Setup Time tas 0 N S

Address Hold Time t a s l 0 N S

Data Setup Time tnnn r 0 0 N S

Data Hold Time ts l 0 N S
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Figure 2: Write Mode Timing Diagram

Figure 3: Read Mode Timing Diagram
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5.3 Timing Diagram of VDDAgainst V0.

Power on sequence shall meet the requirement of Figure 4, the timing diagram of VDD against V0.

VDD

LOGIC SUPPLY
VOLTAGE

VO

LCD SUPPLY
VOLTAGE

Figure 4: Timing Diagram of VDD Against V0.

VARITRONIX LCD
M DLS- 1 62688--ST-LV-NegBlue-LED04c
MDLS-162688-D14
M DLS-1 62688-LV-LEDO4G.N
Digi-Key Part # 153-1136-ND RoHS
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5.5. Instruction Table

Note:
Be sure the ST7066U is not in the busy state (BF = 0) before sendrng an instruction from the MpU to the
ST7066U lf an instruction is sent without checking the busy flag, the time between the first insfuction and next
instruction wll take much longer than the instruction time itself. Refer to Instruction Table for the list of each
instruction execution time.

Instruction
Instruction Code Description

Description Time
(270KHz)

RS R/W DB7 D86 DB5 D84 DB3 DB2 DB1 DBO

clear
Display o o o 0 0 o 0 0

Write "20H" to DDRAM. and
set DDRAM address to 1 .52 mS
"00H'from AC

Return
iome 0 0 0 0 0 0 0 1 X

Set DDMM address to
'00H" from AC and refurn
cursorto its original position '1 

.52 mS
if shifted. The contents of
DDRAM are not changed.

Entry Mode
Set 0 0 0 0 0 0 1 UD S

Sets cursor move direction
and specifies display shift.
These operations are 37 US
performed during data write
and read.

Display
ONiOFF

Cursor or
Display
shift

Function
Set

0 0 0

i -

0 0 0

1 r -

0 0 0

0

0

0

0

0

1

0

1

DL

1

s/c

N

D

R/L

F

x

x

B

x

x

D=1.ent i re d isplay on
C=l:cursoron 37 us
B=l,9qryq Pg9{ioLql
Set cursor moving and
display shift control bit, and
the direction. without 37 us

changing DDRAM data.

OL:intertace data is 8/4 btts
N:number of line is 2/1 37 US
F:font size is 5xl 1i5x8

Set CGRAM
address 0 0 0 AC5 AC4 AC3 AC2 AC1 AC0

Set CGRAM address in
address counter 37 us

Set DDRAM
address 0 0 1 AC6 AC5 AC3 AC2 ACI AC0

Set DDMM address in
address counter 37 us

Read Busy
flag and
address

o 1 r , AC6 ACs AC4 AC3 AC2 ACI AC0

/Vhether during intemal
)peration or not can be
(nown by reading BF. The
:ontents of address counter
:an also be read.

0 u s

y'Vrite data
:o RAM 1 0 D 7 UO D5 D4 D3 D2 D1 DO

fr'rite data into intemal
RAM 37 us
'DDRA[4/CGRAM)

Read data'rom RAM 1 1 D 7 D6 D5 D4 D3 D2 D 1 DO
lead data from internal
tAM 37 us
'DDRAM/CGRAM)
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6. Character Generator ROM (7066-0A)
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