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Focus Display Solutions FDS16x2(75x31)SDC
Mechanical Specification
ITEM STANDARD VALUE UNIT
NUMBER OF CHARACTERS 16 CHARACTERS X 2 LINES --
CHARACTER FORMAT 5X 8 DOTS -
MODULE DIMENSION
EDGE LED BACKLIGHT 80.0(W)X 36.0(H) X 12.0(T) i
VIEWING DISPLAY AREA 64.0 (W) X 16.0 (H) mm
ACTIVE DISPLAY AREA 56.21 (W) X 11.50 (H) mm
CHARACTER SIZE 2.96 (W) X 5.56 (H) m
CHARACTER PITCH 355 (W)X 594 (H) mm
DOT SIZE 0.56 (W) X 0.60 (H) mm
DOT PITCH 0.60 (W)X 0.70 (H) mm
@ EDEC LED BACKLIGHT COLOR WHITE
BACKLIGHT INPUT DC +4.0V | v | 20(TYPE) mA
BACKLIGHT LIFT TIME 20,000 (AVOID LIGHTING CONTINUQUSLY » Ta=257C) HR.
Mechanical Diagram
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Absolute Maximum Ratings
ITEM SYMBOL MIN. TYPE MAX. UNIT
INPUT VOLAGE VI W55 e WDD W
SUPPLY VOLTAGE FOR LOGIC VDD-VSS — 5.0 5.5 V
SUPPLY VOLTAGE FOR LCD VLCD — — 5.5 V
STN | NORMAL TEMPERATURE RANGE | OPTERATING 0~+50 STORAGE -10~+60 C
STATIC ELECTRICITY Be sure that vou are grounded when handing LCM,
Electrical Characteristics
ITEM SYN CONDITION MIN, TYPE AMAX, UNIT
SUPPLY VOLTAGE FOR LOGIC VDD —V$S 4.5 5.0 5.5 v
Ta=0(C 4.0 v
SUPPLY VOLTAGE FOR LCD VLCD Ta=25"C 4.3 4.5 v
Ta=+507C 4.6 v
INPUT HIGH VOLTAGE VIH 0.8VDD VDD v
INPUT LOW VOLTAGE VIL 0 01VDD| vV
OUTPUT HIGH VOLTAGE VOH 0.8VDD v
OUTPUT LOW VOLTAGE VOL 01VDD| VW
SUPPLY CURRENT IDD VDD=+5V 3.0 4.5 mA
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Focus Display Solutions

FDS16x2(75x31)SDC

Optical Characteristics Taat 25C
ITEM SYM CONDITION MIN. | TYPE | MAX. | UNIT
VIEW ANGLE (BOTTOM,” TOP) G1~4d2 CR=2 45°/35° deg.
VIEW ANGLE (LEFT ~RIGHT) ol - @l CR=2 359/ 358° deg.
CONTRAST RATIO CR 8
RESPONSE TIME (RISE) TON /' Tr 170 ms
RESPONSE TIME (DECAY) TOFF /' Tf 220 ms
Interface Pin Connections(CN3) Block Diagram
NO | SYMBOL | LEVEL FUNCTION '
1 VSS ~ GND ( 0V : = LCD
(W SDA —— T lecom | LT S
2 VDD - DC +5V SEL E — i
3 VO H/L Contrast Adjust x gD S _E, | s0sFG
4 SDA H/L Serial Data Line - 1o
vss —— S %
5 SCL H/L Serial Clock Line -
6 A(+) -- LED Backlight
ca Brightness ;
ace Control LED
oy Backlight
VoD VDD
T Vo
VIR L CM
es I VSS
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Focus Display Solutions FDS16x2(75x31)SDC

I2C Bus Timing Specification

STANDARD-MODE
S SYMBOL - f
PARAMETER MIN. MAX. UNIT
SCL clock reguency LS} - 100 kHz
Hold tie (repeated ) START condition. THDSTA 4.0 - us
Low perod of the SCL clock lLow 4.7 _ e
HIGH period of the SCL clock LG 4.0 i us
Seruo time for a reneated START condition tsuUsTA 4.7 - us
Ao i cor 12Cbus device THIXDAT 0 3.45 s
Dhaga sed-inne tine tSU.‘”"\T 25” - I
Rise time of both SDA and SCLL sisnals s 30 1000 s
3 3
Eall time of both SDA and SCL sienals U 30 300 s
Seryo tinke for STOP condition lsuisTO 4.0 B s
e fime hetrween a STOP and START lpur 47 - us
Capacitive load for cach bus line Cs - 400 pF
Moise margin at the LOW level for each connected Vol (11 Voo - V
device Gincluding hysteresis)
Moise margin at the HIGH level Van (1.2 Voo - Vv
fing each connected device (inclding hysleresis)

Mote 1: It depends on the "high” period time ol SCL.
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Focus Display Solutions FDS16x2(75x31)SDC
Standard 12C-bus devices
Symbol Parameter Conditions Standard-mode
) Unit
Min Max
fscr  SCL clock frequency 10 100 kHz
hold time (repeated) After this period, the
lhos™a  START condition first clock pulse is 40 us
generated.
LOW period of the SCL 4.7 us
low clock
HIGH period of the SCL 40 8
thieH
clock
set-up time for a repeated 47 s
Iy :
" START condtion
CBUS compatible
o paT masters 5.0 us
I2C-bus devices o - ns
tsypar  data set-up time 250 ns
rise time of both SDA and
‘ SCL signals 1000 e
4 fall time of both SDA and ns
SCL signals 300
tsygro  Set-up time for STOP 40 -
condition us
bus free time between a 47
tge  STOPand START : ; us
condition
capacttive lbad for each - 400 pF
G bus line
data valid time
tvopar . 3.45 us
data valid acknowledge
hoack  tme 345
noise margin at the LOW
Vil level 0.1Vop . v
noise margin at the HIGH  for each connected
VoH device (including 02Voo . v
level hysteresis)

[1]  tHD;DAT is the data hold time that is measured from the falling edge of SCL, applies to data in

transmission and the acknowledge.

[2] A device must internally provide a hold time of at least 300 ns for the SDA signal to bridge the

undefined region of the falling edge of SCL.
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Focus Display Solutions FDS16x2(75x31)SDC

The maximum tHD:DAT could be 3.45 us and 0.9 ps for Standard-mode and Fast-mode, but
must be less than the maximum of tVD:DAT or tVD:ACK by a transition time. This maximurm
must only be met if the device does not stretch the LOW period (tLOW) of the SCL signal. If

the clock streiches the SCL, the data must be valid by the set-up time before it releases the
clock.

A Fast-mode |12C-bus device can be used in a Standard-mode 12C-bus system, but the
requirement tSU;DAT 250 ns must then be met. This will automatically be the case if the
device does not stretch the LOW period of the SCL signal. If such a device does stretch the
LOW period of the SCL signal, it must output the next data bit to the SDA line tr(max) +
tSU;DAT = 1000 + 250 = 1250 ns (according to the Standard-mode 1=C-bus specification)
before the SCL line is released. Also the acknowledge timing must meet this set-up time.

Cb = total capacitance of one bus line in pF.

The maximum tf for the SDA and SCL bus lines is specified at 300 ns. The maximum fall tim
for the SDA output stage tf is specified at 250 ns. This allows series protection resistors to bs
connected in between the SDA and the SCL pins and the SDA/SCL bus lines without
exceeding the maximum specified tf.

In Fast-mode Plus, fall time is specified the same for both output stage and bus timing. If
series resistors are used, designers should allow for this when considering bus timing.

The maximum bus capacitance allowable may vary from this value depending on the
actual operating voltage and frequency of the application.

tVD;DAT = time for data signal from SCL LOW to SDA output (HIGH or LOW ,depending
on which one is worse).

tVD;ACK = time for Acknowledgement signal from SCL LOW to SDA output (HIGH or LOW
depending on which one is worse).

Note : After Power On - initialize LCD to receive command needs 50ms.
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Focus Display Solutions FDS16x2(75x31)SDC
Instruction Set for I*C
Command Code Data
1¥ byte 2™ byte 1" byte 2™ byte
function  |p[piD|D|D[D|D|D|D|D|D|D[D|D|D|D|D|D|D|D|D|D|D[D|D|D|D|D|D|D|D|D| PESCRIPTION
B/E|B|B/B|BEB|B/E|B|/B|B|B|B|B|B|B|B|B|B|B|B\ B B|/B|B/BE|BE|B|B|B|B
TI6|514|3(2(1|0|7]|6|5]|4|3|2|1|0|7|6(514(3|2(1|0|7(6]|5]4|3]|2]|1]0
LCMIEC
LCM Address
ol1]olo|o|o|o]o = .
Address Send this value
Before command
Set cursor Set cursor position
To ofojo|r|1|1|1|1]|o]o|1|o]o|1|0]|0 X Y 01h=X=10h
Address 01h=Y =02h
: ) |Clear
Clear Dusplay |0|0|0|0|1|1|{0]|0 - Display
Initial initial
Display olojlo|r|1|o|1|1]|o]1]|o|o]o]o]o]|o - e
Set cursor Cursor off/on
ien |0]0]0]2 (1[0 1|2 [0]1]0]1]1]1]1|1 N < = 00k / O1h
Backlight .
Brightmess |0[0|oo|o|1]1]1]0o|o|o]o]o]o]o]o - Brightness
Minus Minus
Backlight .
Brightmess |0|o|o|o|o|1]1]1]0]o|o]o|o]o]o]1 - - Brightness
Plus Plus
Write ASCTI . Write ASCII
Code to LCD Write Data - Code to LCD
Set cursor To Address
3] A AS A4 AY AZ AL AD E.IE ADITE DA DEDEDI DOJA | DPDE DADADSERDI D0 (ADPDE DEDADDATI DO A | DPDE DEDA TE02 DI DD AP
1D (FBITE) IF 24 £ ki
EX: start_bat():
write_byte(0x40):/LCM ADDRESS
write_byte(0x1F)://SET CURSOR to Address
write_byte(0x24):
write_byte(0x0A):
write_byte(0x02):
stop_bat():
wait_key():
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Focus Display Solutions FDS16x2(75x31)SDC
Clear Display

S| AB AS A4 AT AD AL AD AlDPTDE DS DM A0 DI DO|A| P

RS
W

ID (FBITS) oc

EX: start_bat():
write_byte(0x40): /LCM ADDRESS
write_byte(0x0C)://CLEAR DISPLAY
stop_bat():
wait_key():

Set cursor On/Off

a ﬁ.ﬁﬁﬁﬁ-iﬁﬂﬁzﬁ]ﬁﬂ%ﬂ P MDA DI 00| A (DP DS LS4 DD Dl DO (A | D7D DA D02 DI DO | A P

1D (7EITS) B i N

EX1: start_bit():
write byte(0x40). /LCM ADDRESS
write byte(0x1B)://SET CURSOR ON
write_byte(0xSF):
write byte(0x01):
stop_bit():
wait_key():

EX2: start_bat():
write_byte(0x40): /LCM ADDRESS
write_byte(0x1B)://SET CURSOR OFF
write byte(0xSF):
write_byte(0x00);
stop_bat():
wait_kewy():

Initial LCD

3 ﬁ.ﬁﬁﬁﬁ-!-fﬂﬂﬁlm%ﬁ DTG DA T4 CAD2DA OO |4 (DY D6 DS DATR DI DO |4 | P

1D (FBITE) 1H a0

EX: start_bat():
write byte(0x40). /LCM ADDRESS
write byte(0x1B):/INITIAL LCD
write byte(0x40):
stop_bat():
wait_key():
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Focus Display Solutions

Backlight Brightness Control

3

ﬁﬁﬁﬁﬁ-’fﬁjﬂzﬁlﬁﬂw il

Ef

DD DE M IS D2l D0

&

DPDe D4 D22 D1 IO

EXI1:

1D (FEITE)

start_bit():

write_byte(0x40):
write byte(0x07):

o7

write_byte(0x00):
write_byte(0x07):
write byte(0x00):
write_byte(0x07);
write_byte(0x00):
write byte(0x07):
write_byte(0x00):

stop_bat():
wait_key():

Lt

LCM ADDRESS
BACKLIGHT Brightness ( - )

FDS16x2(75x31)SDC

EX2:

start_bat():

write byte(0x40):
write_byte(0x07):

write_byte(0x01):
write byte(0x07):
write_byte(0x01):
write_byte(0x07):
write byte(0x01):
write_byte(0x07):
write_byte(0x01):

stop_bit():
wait_key():

Write ASCII Code to LCM

LCM ADDRESS
BACKLIGHT Brightness ( +)

S | A6 A5 A4 A3 A2 A1 AD %‘F A|D?DEDSD4D3D2 DI D04 | P
ID (7BITS) Write Deta
EX: start_bat():
write byte(0x40): /LCM ADDRESS
for(1 = 0x30:1 < 0x43:1++)/WRITE ACSII CODE TO LCM
write byte(1):
stop_bat():
wait_key():
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Focus Display Solutions

write to I*C device external
void start_bat()

{
SDA =0;
sdelay():
SCL=10:
sdelay():

h

void stop_bit()

{
SDA =10
sdelay():
SCL=1:
sdelay():
SDA=1:
sdelay():

b

void wait_ack()

{
SDA=1;
SCL=1:
while(SDA==1):
sdelay():
SCL=10:
sdelay():

b

void write byte(unsigned char i2¢ data)

{
char 1:

temp = 12¢_data:

for(i=0:1 < 8:i ++)

E " e
if(1 = 0)
temp <<= 1;
SDA =bT:
SCL=1:
sdelay():
SCL = 0:
sdelay():

}

wait_ack():

void delay(unsigned int dly)

{
while(dly--):
h
void sdelay()/DELAY 5u
{
h

FDS16x2(75x31)SDC
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Focus Display Solutions FDS16x2(75x31)SDC

Character Generator ROM Map

819"’ |CHARACTER PATTERN CHART(5x7DOTS+CURSOR)

Lower
4 bit Qo000 | 0010 | oo11{o100| 0104|0110/ 0114010 H011 110041010110 1111
GG --; =" =-.-= s mEm He | - oy | ",
xxxx0000| RAN S o el B A
(1) H
E d= E".! E".E -.-- --.-= .-=:E :::I -- .-:I -.--=
xxxx0007] (2) e | uie | B | s | memt | E|EeE | O | B | Eewsd | eTEE R

xxxx0010| (3) e | Bt [ B, | o -
i
== ..'-. -".- [— --.-- = LIE 111
xxxx0011| (4) | "Ff [ mend | Fun | ponf [ Fn e [ | 7| B | T | o

i
3
"4
_l
e
"4
s

xxxx0100| (5) | = S B (BB B e Te e | B | B i-"i E.I.:i.
noron| (o | |t b LE 0 LA [ T
xxxx0110| (7) ':;; E_E E"::. I-,-! 'E’n. L :.-:-= .!} - EE:. E-..: :.:::
xxxx0111| (g) g -;? i:_'i! _:- I -

:::ll

E-

-

1]

I+.il
TN
ol | ™ H

:

™ |

»

"nsd

|

:,
e

xxxx1000| (1) | %= |.8(F B %

-- ='- -F E E .' .- " H LY
xxxx1001| (2) B "=l ("= | ][ Cauel o=y -i i ” Blg s

M ua"” mim H uim uam am” " -l= amnd
ororo| @ | | w |Lb|ZZ  d|Le| T

(4) wefee | E-::. !“ !

'I....l
'I..l-.
Ii
'III.II
=
I.I.r
H
N
-
e'f
HH

Lower 4-bit (DO-D3) of Character Code (Hexadecimal)

xxxx1011 ] := e | B -~ - L -

= | & :I.l: -i H gy | WEEER | BN | e =

xoocttoo| &) | (% || =R L | F [T A |

| g.i.! .'! Ha .=-| ma .-:= u"a - = "!'- -

xxxx1101 (8) = i E II'E E : E l= I—EI l-"r = llI". -EII “:“
o o0 | w | 2 [F] | @ BRI

il i — B g |eeey | B | Lo | R

xxxx1111) (8) " : lll'lI EmEEE Ill'lE . :-.E --I -l': I_.! &
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