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HITECH

SDN BHD

DISPLAYS HMC163115F—-PY

GENERAL SPECIFICATION

Display Format

3 Lines x 16 Characters

View Area

60.0(W) x 26.0(H) mm

General Dimension

64.90(W) x 32.0(H) x 7.20(T) mm

LCD Type FSTN Positive
Polarizer Mode Transmissive
View Angle 6 O’clock
Controller/Driver -

Operating Temperature 0°C to +50°C
Storage Temperature —10°C to +60°C

Backlight

Yellow—green LED backlight

ABSOLUTELY MAXIMUM RATING

ltem Symbol Min Max Unit
Supply Voltage (Logic) VDD—-VSS 0] 4.0 %
Supply Voltage (LCD Driver) Vo, VOUT -0.3 +6.5 %
Input Voltage Vi VSS VDD v
Operating Temperature TOP 0 +50 e
Storage Temperature TSTG —-10 +60 °C
Operating Relative Humidity - - 85% RH
ELECTRICAL CHARACTERISTICS (Ta=+25C)
Item Symbol Condition Min Typ Max Unit
Supply Voltage VDD - 2.4 3.0 3.6 %
Supply current for logic IDD VDD = 3V - 0.3 0.6 mA
Input high voltage for logic VIH - 0.8VDD - VDD %
Input low voltage for logic VIL - 0 - 0.2VDD %
Output high voltage for logic VOH —IOH = 1 0.8VSsS - VDD %
Output low voltage for logic VoL —-oL = 1 0 - 0.2VDD %
Backlight Current IBL L+ — L— = 5V - 30 40 mA
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ELECTRO—-OPTCAL CHARACTERISTICS

Item Symbol Condition Min Typ Max Unit Ref.
0 - - 800 ms
Rise Time Tr
25°C - 150 300 Note(1)
0 — - 900 ms ote
Fall Time Tf
25°C - 150 300
Contrast ratio K 25°C 30 - - Degree| Note(2)
View Angle 02-01 25°C & CR>3 — 45 — Degree
Frame Frequency Ff 25°C 32 - 120 Hz

Note(1) & (2) : See below

Note(1) Response time is measured as the shortest period of time possible

change in state of an LCD segment as demonstrated below:

+Vop

1/f F

between the

g
IRERN

F90%

100%

_‘I_II_II
1

L L

10%

tr

Note(2) : Contrast ration is defined under the following condition,

CR_Reflectance value of non—selected condition

Reflectance value of selected condition

(a) Temperature

(b) Frame frequency
(c) Viewing angle

25°C
64Hz

0=0",p=0"
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PIN—OUT ASSIGNMENT FOR 6800 INTERFACE MODE

NO Symbol Level Function

1 BL- — Backlight supply —

2 BL+ - Backlight supply +

3 GND - Logic power supply —

4 VDD - Logic power supply +

5 RES H/L Reset signal active low

6 RS H/L Register selection
H: Display Data
L: Instruction

7 R/W H/L Read and Write control signal
L: Write Data to module
H: Read Data from module

8 E H/L Enable Signal

9 D7 H/L Data bus bit 7

10 D6 H/L Data bus bit 6

11 D5 H/L Data bus bit 5

12 D4 H/L Data bus bit 4

13 D3 H/L Data bus bit 3

14 D2 H/L Data bus bit 2

15 D1 H/L Data bus bit 1

16 DO H/L Data bus bit 0

NOTE :

Jumper Setting on PCB must set to following conditions :
J3 & J5 : Short horizontally (Default setting)
J6 & J7 : Short vertically (Default setting)
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Jumper Setting on PCB must set to following conditions :
J3 : Short horizontally (Default setting)

J6 & J7 : Short vertically (Default setting)

J5 : Short vertically

PIN—OUT ASSIGNMENT FOR 8080 INTERFACE MODE
NO Symbol Level Function
1 BL— - Backlight supply —
2 BL+ - Backlight supply +
3 GND - Logic power supply —
4 VDD - Logic power supply +
5 RES H/L Reset signal active low
6 RS H/L Register selection

H: Display Data

L: Instruction
7 J/WR H/L Write enable signal
8 /RD H/L Read enable signal
9 D7 H/L Data bus bit 7
10 D6 H/L Data bus bit 6
11 D5 H/L Data bus bit 5
12 D4 H/L Data bus bit 4
13 D3 H/L Data bus bit 3
14 D2 H/L Data bus bit 2
15 D1 H/L Data bus bit 1
16 DO H/L Data bus bit 0

NOTE :
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PIN—OUT ASSIGNMENT FOR SERIAL INTERFACE MODE

NO Symbol Level Function
1 BL— - Backlight supply —
2 BL+ - Backlight supply +
3 GND - Logic power supply —
4 VDD - Logic power supply +
5 RES H/L Reset signal active low
6 RS H/L Register Selection
H: Display Data
L: Instruction
7 R/W H/L Not used
8 E H/L Not used
9 SDI H/L Serial data input
10 SCK H/L Serial clock input
11 /CS H/L Chip selection active low
12 D4 H/L Not used
13 D3 H/L Not used
14 D2 H/L Not used
15 D1 H/L Not used
16 Do H/L Not used
NOTE :

Jumper Setting on PCB must set to following conditions :

J5 : Short horizontally (Default setting)

J6 & J7 : Cut the traces and short horizontally (See page 8)

J3 : Short vertically
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INTERFACE TO CPU
6800 PARALLEL INTERFACE
3
vss T vss TO PIN11 DB5
TVDD . J7 -
VDD VDD J6
RESET 2= RES 10 Ic /€S
,A%%V - ggw 70 IC D5
CPU E -l E vob
DB7 ==—| DB7
DB6 DB6
DB5 .| pB5  REF IL D/s DL EHl' c86 BO:HL
DB4 ba4 J2 J3 J4 J5
DB3 = —| DB3 % T T T
DB2 H —| DB2
DB1 DB1
DBO 16 DBO For 4bit, connect D/L to GND =
8080 PARALLEL INTERFACE
3
vss T vss TO PIN11 DB5
VPP 4 J6 v
VDD VDD
RESET >=| RES 10 Ic /€S
A/%R - A/?vR TO IC D5
VDD
CPU  /RD 8! /RD
157 13 hB7 Cut & short for J5 T
DB6 DB6
DB5 .| pp5  REF IL D/s DL :HL €86,/80 é
DB4 DB4
Do4 Thal %Jz TJJ TJ4 %JS
DB2 | DB2
DB1 DB1
DBO 16 DBO For 4bit, connect D/L to GND —
SERIAL INTERFACE
3
vss T vss TO PIN11 DB5
TVDD . 6 J7 =
VDD VDD
RESET >=| RES 10 Ic /¢S
AO 2= R/S TO IC D5
s | R/W VDD
CPU Q9 | E Cut & short for J3, J6 & J7
P1. == DB7
P1.1 DB6
p1. .| pB5  REF IL D/s {L DL :HL c86 BOEHL
ba4 J2 J3 J4 J5
=L I I
T pgs al
¢ | pBoO =
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6800 SERIES MPU PARALLEL INTERFACE TIMING CHARACTERISTICS
Vos — Vpp =2.4 to 3.6V, Ta =—30 to +85°C
Symbol Item Min Typ Max Unit
toyolo Clock Cycle Time 650 - - ns
tas Address Setup Time 60 - - ns
tay Address Hold Time 30 - - ns
tosw Write Data Setup Time 100 - - ns
tonw Write Data Hold Time 50 - - ns
tonr Read Data Hold Time 50 - - ns
ton Output Disable Time - - 70 ns
tace Access Time - - 100 ns
PWg E Low Pulse Width 150 - - ns
PWey E High Pulse Width 450 - - ns
tr Rise Time - - 25 ns
te Fall Time - - 25 ns
v X R
R/S >< ><
s tar
Yovere
PWa: P\
—
E
& F
DSW DHW
DO~D7
(Write data to driver)
ACC DHR
DO~D7 .
(Read data to driver) Valid Data
OH
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8080 SERIES MPU PARALLEL

INTERFACE TIMING CHARACTERISTICS

Vs — Vop =2.4 to 3.6V, Ta =-30 to +85°C
Symbol Item Min Typ Max Unit
teyele Clock Cycle Time 650 - - ns
tas Address Setup Time 60 - - ns
tay Address Hold Time 30 - - ns
tpsw Write Data Setup Time 100 - - ns
toHw Write Data Hold Time 50 - - ns
tonr Read Data Hold Time 50 - - ns
ton Output Disable Time - - 70 ns
tace Access Time - - 100 ns
PWyre /WR Low Pulse Width 450 - - ns
PWyrn /WR High Pulse Width 150 - - ns
tr Rise Time - - 25 ns
te Fall Time - - 25 ns
R/S
-l;as— -tAH
toveE
P Wire P Wirn
JWR \
R
DSW DHW
DO~D7
(Write data to driver)
/RD
Yo DHR
DO~D7
Valid Data

OH
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SERIAL

INTERFACE TIMING CHARACTERISTICS

Vgs — Vpp =2.4 to 3.6V, Ta =-30 to +85°C
Symbol Item Min Typ Max Unit
teyele Clock Cycle Time 1000 - - ns
tas Address Setup Time 50 - - ns
tay Address Hold Time 300 - - ns
tess Chip Select Setup Time 150 - - ns
tesy Chip Select Hold Time 700 - - ns
tosw Write Data Setup Time 50 - - ns
tonw Write Data Hold Time 50 - - ns
toke Clock Low Time 300 - - ns
Lok Clock High Time 300 - - ns
tp Rise Time - - 25 ns
te Fall Time - - 25 ns
R/S >< ><
AS AH
css csH |
/CS
CYCLE
CLKL CLKH
SCK
F R
DSW DHW
SDA Valid Data
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RESET TIMING Vp=2.4 to 3.6 V, Ta =—30 to 80°C
Parameter Signal Symbol Condition Min Max Unit
Reset time - tp 10 - ms
Reset Pulse Width RES trw 10 - ms
POWER ON RESET
.tR
Power Supply
POR
>< During Reset >< End of Reset
EXTERNAL RESET
RW
/RES
>< During Reset >< End of Reset
Rev 0 Page 12
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TIMING DIAGRAM

Timing Diagram of 8—bit Parallel Bus Mode Data Transfer (6800 MPU Mode)
R/S

R/W
S N A Y A N A [\
%fWW , %fW%’W /xfx//

f

Instruction NOP Dummy RAM Data
Write Read Read Write

Timing Diagram of 8—bit Parallel Bus Mode Data Transfer (8080 MPU Mode)

R/S

/W \/ /S
/R0 /S

\_/
7 T A B T

f t f f

Instruction NOP Dummy RAM Data
Write Read Read Write

Timing Diagram of 4—bit Parallel Bus Mode Data Transfer (6800 MPU Mode)
R/S

R/W

Instruction  Write NOP Dummy  Read RAM Read Data Write

Timing Diagram of 4—bit Parallel Bus Mode Data Transfer (8080 MPU Mode)

R/S

Instruction  Write NOP  Dummy  Read RAM Read Data Write

Rev 0

Page 13



[ HITECH

DISPLAYS
$DN BHD

HMC163115F—-PY

TIMING DIAGRAM

Timing Dragram of Serial Data Tranfer

cs
o Cor X o9Cos X 29X03 X2 X 01X 20 X 27
SCK (D6) 1 2 3 4 5 6 7 8 9
7 . o—
DISPLAY DATA RAM (DDRAM)
3 x 16 DMM, 1/24MUX
1st' CH 16th CH
LINE 1 |00 |@1 |02 |03 |04 |05 |06 (@7 |@8 |#9 |PA|@B|@C |@D |PE | OF
LNE 2 |10 |11 (12 13|14 |15 |16 |17 |18 |19 |1a|1B|1C 1D [ 1E| 1F
LINE 3 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |24 |2B|2C |2D | 2E| 2F
SEGO SEG79
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[m(e] | [m/mm=] [m(m/ma] [ ] =] mlm] [ []]

[u] [mu] |u/u]=] [u[u/m] [w/w/m] | [m] o]

[m] (m[w[m] [m] | [m|w/m| w/m[m] | OEooool

OE0o0000 [n]_Tm//mu/m=]

O0Om00000 [mmml [ | | =] [mml [ [ ] ] ] 00000000

[n/n/m/a] m==] 0 O000EEEE O000E000 [/ /e (un] =] 00000000 00000000
[n]w/m] Iu] [m=] 000E0000 O0000E00 [m]w/m] mmm] | [n] Tm[ m[mm] | [n] |m/w/mmm] |
[u[m]_[u|w/u] =] Oo0Om0000 OooDoEoo0
[m] o ]| | 0000E000

00000000 00000Om00 =l | 1] 00000000

PY

00000000 OooDDEEn
O000E000 O000E0O0E
OOEEOEED OD0ODE00E
OE00000E OESEEEEE
OOOEEEEE 00000000 OE0OD0000

[u]u]m] [u/w//=] Ooooooog

DDDIDIDD ml L[ [ ] ] 00000000 00000000

00000000 0000000s 00000000 00000000 [mm/m [ [ ] [/ [ [
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OEDEDon|
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0O000Om000 0000=000
[uu]un] u/u=)

0O000OE000 00OOE0=00

] mmlmm || DDDDDDID

OEER0000 00000000
OoooEoon OoooooosE
OO000EEE OEOEEEE
0000000 O000E00R

00000E00 00000000

0O0000Om00 00000000 OEEE0O000 00000000 =]
000E0000 00000000 [mmma] [ [ ]] [m]
[m]_Tm/w(m/m/m] | [n]w/m] Iu] [w[=] [m]
[m]w]_[w/mw] =] 000oE000 [m]
[uum] | | |uu] [u[um]_|u] |u=] u]
00000000 m| | === | | O

DDIEDDED [u]u] [u/u(e] =]
[u[um] [u] [w/u]
[m[u]ma] [u/w/=]
[mulm]la] (/=]
u/u]_uss =]

OEE00000 0O000wo00 0O000Om00o0

[n[n/m/a(n] | =] OEEEEEC0 O0E00000 [m(w/m] [ ] ] =] [me/ma] | | =]
00000080 OE000000
Qoooooos
o o o [ ][] [m]_[m|w[m[m[m] |
000000m0

m{ | [ [ [ ] [m] mim [ [T 1] [n] mm(m] | =]
[/ [ [ m[m] | [m]w]_[w] [m[m |
o o [ ]|
goooooos

= [ | [ | | [m]

[m]w/m] [m/m/m] |
[m]w/m] Imw/m] |
0ooo

[ ] [m]
o [ ]
[m[w/m] /mlm| |

HMC16311SF—

its

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1011 1010 1011 1101 1110 1111

Lower 4 b

BHD

its
0000

HITECH
DISPLAYS

SDN

CHARACTER GENERATOR ROM (CGROM)

Upper 4 b

[m[w/m|_[w/m[m] |

oo m]
O0OE000E
[ [ o [

[m|w/m|_[w[mm |
[mmmsl | | =]

00000 OEE0s
ONEE0 EO0OE0

000000m0
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CHARACTER GENERATOR RAM (CGRAM)

CGRAM has up to 5x8 dots 8 characters. By writing font data to CGRAM, user defined
character can be used. CGRAM can be written regardless of Function Set instruction.

RELATIONSHIP BETWEEN CHARACTER CODE (DDRAM) AND CHARACTER PATTERN (CGRAM)

Character Code
(DDRAM data)

CGRAM address CODE

D7 D6 D5

S
N
o
«
o
N
o
g

|w)
Q

00h (Pattern 0)

40h - -] -
41h - -] -
42h - -] -
43n - -] -
44h - -] -
45h - -] -
46h - -] -
47h - -] -

O1h (Pattern 1)

48h -1 -1 -
49h - - -
4Ah - - -
4Bh - - | -
4Ch - - | -
4Dh - - -
4Eh - - | -
4Fh - -1 -

02h (Pattern 2)

50h - - | -
51h - - | -
52h - - -
53h - - -
54h - - | -
55h - - -
56h - - | -
57h -l -1 -

03h (Pattern 3)

58h - - -
59h - - -
5Ah - - -
5Bh - - -
5Ch - - -
5Dh - - -
5Eh - - -
5Fh - - -

04h (Pattern 4)

60h - - -
61h - - -
62h - - -
63h - - -
64h - - -
65h - - -
66h - - -
67h - - -

05h (Pattern 5)

68h - - -
69h - - -
6Ah - - -
6Bh - - -
6Ch - - -
6Dh - - -
6Eh - - -
6Fh - - -

XXX XX XXX [ XXXXXXXX|XXXXXXXX|XXXXXXXX|XXXXXXXX|[>XXX>XX XXX
XXX XX XXX [ XXXXXXXX|IXXXXXXXX|IXXXXXXXX|XXXXXXXX[XXXXX XXX
XXX XX XXX [ XXXXXXXX|XXXXXXXX|XXXXXXXX|XXXXXXXX|[>XXX>XX XXX
XX = XX XXX [ XX=2XXXXX]|XX=XXXXX|XX=XX3XXX]|XX=XXXXX|[>X>X=>XX XX2X

XX XXX XXX | XXXXXXXX[XXXXXXXX|[XXXXXXXX[XXXXXXXX[XXXXXXXX

Rev 0
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INSTRUCTION TABLE

CODE

Instruction Description
DB7 | DB6 | DB5 DB4 (DB3 |DB2 DB1 | DBO
Return home 0 0 0 0 0 [¢] 1 Xo | DDRAM address is set to 00h from AC and the
curser returns to 00h position
The contents of DDRAM are not changed.
Set Double height 0 0 0 0 1 o Xy Xo | Double height mode **
mode X,, X, = 00: normal display (default)
01: Line 1 & 2 form double height,
Line 3 normal
10: 1) 2—line mode: normal display
2) 3—line mode:
Line 1 normal
Line 2 & 3 double height
11: normal display
Set Power save 0 0 0 0 1 1 X Xop | Power save / oscillation circuit ON / OFF
mode / Oscillator X, = 0: oscillator OFF (default)
control 1: oscillator ON
X, = 0: power save OFF (default)
1: power save ON
Functi t 0 0 0 1 0 X. X. X, Select CGRAM or CGROM
unction se 2" ° | Xg = 0: CGROM (default)  1: CGRAM
Shifting direction of COM
X,= 0: 1) 2—line mode: COMO—— COM15 (default)
2) 3—line mode: COMO —=— COM23 (default)
1: 1) 2—line mode: COM15 —— COMO
2) 3—line mode: COM23—— COMO
Display line mode
X, = 0: 2—line display mode (default)
1: 3—line display mode
Set Display start 0 0 0 1 1 0 Xy X, | Determination of the DDRAM line which is displayed
line at the first line at LCD
X1, Xo setting
00: DDRAM line 1 shows at the first line of LCD
01: DDRAM line 2 shows at the first line of LCD
10: DDRAM line 3 shows at the first line of LCD
11: DDRAM line 4 shows at the first line of LCD
Set Bias control 0 0 0 1 1 1 * X, | Determination of bias
BS= 0: 1/5 bias (default)
1: 1/4 bias
Set Power 0 ] 1 0 0 X, Xy X, | LCD power control
control register Xo= 0: voltage divider OFF (default)
1: voltage divider ON
Xy = Don;t care
Xy= 0: internal voltage convertor and regulator OFF
(default)
1: internal voltage convertor and regulator ON
Set Display control 0 0 1 0 1 Xy X, X, | Cursor / blink / display ON /OFF
Xo= 0: diaplay OFF (default), 1: display ON
X7= 0: blink OFF (default), 1: blink ON
Xg= : 0: cursor OFF (default), 1: cursor ON
Set DD/CGRAM 1 Xg X5 X4 Xs | X X, X, | DDRAM / CGRAM address
range: DDRAM 00h — 3Fh
address CGRAM 40h — 7Fh
Set ICONRAM address/| O 1 0 X4 X5 X, X, Xo | ICONRAM/ Contrast Control Control Register address
ICONRAM: 00h — OFh #***
Contrast Control Contrast Control Register: 10h
TE: 11h (test byte)
NOP 0 0 0 0 0 0 0 0 Non—operation instruction
Set Test mode 0 0 1 1 * * * * Reserved for IC testing. Do not use.

NOTES:

. ™" Don't care.

AGN

1. Patterns other than that given in Command Table are prohibited to enter to the chip as a command. Otherwise,
unexpected result will occurs.

. "™**" |C have this feature but not recommand to use as the display design not suitable for Double height display.
"$#+". |C has the feature, but this display do not use.

Rev 0
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.

If the number of COM
1 is normal, Line 2 & 3 double height.

is set toOOh from address
de, COMO—COM23 for 3

1S norma

ine mo

DDRAM address
00)

Il not be displayed. It will happen at following cases
1 & 2 double height, Line 3

01 where Line

COM signal (COMO—COM15 for 2 |

ing
ine wi

HMC163115F—-PY

the height of one character line from 8 to 16 dots.
10 where Line

HITECH
increase
| needed exceeds the exist

DISPLAYS
SDN BHD

LINE NORMAL MODE DISPLAY IN 3—LINE MODE (X1X0

—line mode, X X

10)

LINE MODE (X1X0 = 01)

[n/m] (w/m] | =]
[m] Tm|w] [w[m] |
OE0OE00N
[u]_[u|w] Im|m] |
nm | == =]

u] | | m/m[uu]
O0O00Ow000 OEO0OE00N
O0O000DEEE OEOOEDOE

[m] |wim] |wlu] ]

HeEEBEEE CCmacost

R FmEgEEe

[n_[m|u/m] |u[m] mmmmmmmm

EmRenee ERaBEEH
O0000000s 0 [mim/m] [ [ ][] OEEEEEEE
00000008 0 [m[m] |m[m] [m[m] OoooEOo00
Ooooooom (] [w/m[w] [mm] [w[m[m/n] [m/u[n]
o o o o o ] ] L] (m(w|_[w[m] [mm] [n]n]m]n] (mu[u]
s [ [ [ []] O mmlm [ | [ [] OEEEEEEE

O00OEE0D 0000000
mmmmmmmm O00O000EE OODODOOCE mmmmmmmm
OmO0Om000 [ m | m[mmm[ | [a] [m[u[m/m=] ]
[n] [m|n] [m|u(m] OEODoCDE
[mm [ | [ | (wiwl | [ [ ][] mim [ [ [ | [u]

OE00000E OOE00EE0
OEOOEO0OE OEOOED0ONE
OEDOOEO0E OEODE00E
OEOOE00E OEODOE00N
DEEEEEEE OOEE0O0E0

[m] [m/m(mmm] |
OE00OE00ON
[u] [mm] (w/m] |
[m] (e [w[m] |
=l [ [ [ [ |]

00000000
BOD0000

COMO~7 IS NORMAL, COM8~23 IS A DOUBLE HEIGHT LINE IN 3—LINE (X1XO0

COMO~15 IS A DOUBLE HEIGHT LINE, COM16~23 IS NORMAL IN 3—

OE000000 OE00000N [m[n]u/nn/n]u/u] OE000000
] (m|w/m[w]=] | ooooooon [m] Tm[w/m/mmn]
HEEEEEEE
o o o [ [
OE000000 Omo0000= 00000000 ODEEO0E0 Om0O00000
OEO0000OE OOOEEEnn [m]_[nlm/m/u]a] ] [u] [m[m/n/m/n] |
OR0DD00E OOE000E0 [ (o o ]|
OENEEEEE OEOD0OD0OE m[ T [T TT]
OEO0000E OEOD000N OE0o0o0s
000000 DEeEEEnE u] [m/slsmn | [n/m/msam | |
ml [ [ [ [[]] m[ | [ [ [ L] HEEEO000
O0oom00n 000oE000 [m(w/m/] | [m=]
[u[mu|n] |u|uu] [u[umn] |w/uu] [m /[ | |
Oooowoon [m[w/m(w| [w[w[m] o o o [ ] ||
=l L [ [ [ [ ] ] m UL L] =l L [ [ [ ]| ] L]

counter and the cursor returns to 00h position. The contents of DDRAM are not changed.
signa

Return Home instruction field makes cursor return home.

COMMAND DESCRIPTIONS

RETURN HOME
line mode), the last charactor |

SET DOUBLE HEIGHT MODE
1.
2. 3—line mode, X X

This command
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COMMAND DESCRIPTIONS

SET POWER SAVE MODE / OSCILLATOR CONTROL

To enter Standby or Sleep Mode, it should be done by turning off the internal oscillator and turning
on the power save control bit. The corresponding control bits are X;X, = 01. In order to put system
into low power consumption mode, internal voltage convertor, voltage regulator and voltage divider
should also be turned off by using Power Control Register. After puttting the system into power save
mode, the following staus will be entered:

1) Internal oscillator and LCD power supply circuits are stopped.

2) Segment and Common drivers output AVss level.

3) The display data and operation mode before sleep are held. All the internal circuit are stopped.

FUNCTION SET
This command sets 3 functions on the system. They are the number of display line (2 or3), COM
shift direction (left or right) and CGROM/CGRAM character area select.

SET DISPLAY START LINE

This command is set Display Start Line register to determine starting address of display data RAM
to be displayed by selecting a value from O to 3. With the value equals to O, the display will start
from address (OOh—O0Fh). With the value equals to 1, the display will start from address (10h—1Fh).
With the value equals to 2, the display will start from address (20h—2Fh). With the value equals to
3, the display will start from address (30—3Fh).

SET BIAS CONTROL
Bias ratio 1/4 or 1/5 could be set using this command. When changing the number of line display,
the bias ratio also need to adjusted to make display contrast consistent.

SET POWER CONTROL REGISTER
This command turns on/off the various power circuits associated with the chip which including
regulated DC—DC converter and voltage divider.

SET DISPLAY CONTROL

This command provides 3 display function. It turns on/off both the curser, blink and display. When
both cursor and blink control bit set high, the driver make LCD alternate between inverting display
character and normal display character at the cursor position with about a half second. On the
contrary, if cursor control bit is low, only a normal character is displayed regardless of blink control

bit.
DISPLAY ATTRIBUTES
X2, Xq Display State

ooooo ooooo oooog ooooo

EOOOR BEOOOR [ m] [u[ | EOEOR

o EHL. B LR
(Cursor Mode) EEEEE EEEEE EOECE EOECE
EOOOE EOCOE EOEOE EOEOE

EOOOE EOOOE EOEOE EOEOE

EOOOR OEEED EOEOE OmROEO

ooooo EEEEE EOEOR m] Tn] |m|

[~ | OEEED EOEOE OmCEg

L B iR B
(Blinking Mode) EEEEN o000 EONCE ONCE0
EOCOE m[ || [m EOEOE OmCED

EOOOE OEEED EOEOE OmCED

OEEED [wm(m] | OmOEO EOEOE

ooooo ooooo oooog oooog

[ | [ mmm]_| [ [m] [m[ | [ [m] [m[ |

X EE_. BFE FH_EE

o, 1 EREER EREEN EORNCN EORCN
EOCOE EOCOE EOEOE EOEOE

EOOOE EOOOE EOEOE EOEOE

[ {mlm(m] ] EOOOR EOEOE EOEOE
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COMMAND DESCRIPTIONS

SET DD / CGRAM ADDRESS

Before writing/ reading data into/ from the RAM, set the address by RAM address set instruction.
Next, when data are written/ read in succession, the address is automatically increased by 1. After
accessing 7Fh, the address is 0Oh.

DD / CGRAM ADDRESS MAPPING

Address [0|1]2|3|4[5]6]|7]8]|9][A|B|[C|[D|E]F
00h DDRAM line 1 (O0Oh — OFh)

10h DDRAM line 2 (10h — 1Fh)

20h DDRAM line 3 (20h — 2Fh)

30h DDRAM line 4 (30h — 3Fh)

40h CGRAM (pattern 0) CGRAM (pattern 1)
50h CGRAM (pattern 2) CGRAM (pattern 3)

60h CGRAM (pattern 4) CGRAM (pattern 5)

70h CGRAM (pattern 6) CGRAM (pattern 7)

SET ICONRAM ADDRESS SET

Before writing/ reading data into/ from the ICONRAM, set the address by ICONRAM Address Set
instruction. Next, when data are written/read in succession, the address is automatically increased by
1. The 5 icons at a time can blink if blinking is enabled. The blink attributes of ICON are the same
as the cursor blink. For accessing DD/ CGRAM Address Set instruction should be set before. After
accessing OFh, the address of ICONRAM address is OOh. The ICONRAM address ranges are OOh—OFh.
(This instruction is not in use in this module as the display do not have Icons design.)

CONTRAST CONTROL REGISTER
Set the contrast Control Register (CCR) by ICONRAM Address Set instruction. Next, data are written to
the CCR. The default value of CCR is (00000).

CONTRAST CONTROL
Soft control of the 32 contrast voltage levels at each voltage regulator feedback gain. The equation of
calculating the LCD driving voltage is given as

n
Vout = Vig = 6.11(1-785)

where n is set in contrast control register. (Recommanded n = 15)
No. [X7|x6[x5]|x4|x3|x2|x1]x0 n Vout | Contrast
17 |- = -0 0 0 0 0 |0 (default) | Max High
2 |[-—--0200 01 1 .
3 |- --0001 0 2
4 |- - —-00 0 1 1 3
31 |- ——11 1 1 0 30 . .
32|---11111 31 Min Low ("-" : Don’t care)

TE: TEST MODE REGISTER (Do not use)(11H)
When the CCR and TE registers are written, the address conter is not increased.

NOP
A command causing No Operation.

SET TEST MODE
This command force the driver chip into its mode for internal testing of the chip. Under normal
operation, user should not use this command.
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INTIALIZING AND POWER SAVE SETUP

INITIALIZING BY INSTRUCTION

VDD — VSS Power ON

'

Keep RESETB Pin = "L” for 10ms or more

'

When the power is stable,
release the reset state (RESETB = "H”)

'

Waiting for 10us or more

'

Command Imput
Function Set (X, = 1, X;= 0, Xo= 0)
Electronic Volume Register Setup (ICONRAM 10h = OFH)
Power Save (X;= 1, Xo= 0)
Power Control (VC, VR, VF are all ON) (X,= 1, Xo= 1)
Set bias control. (Xo= 0)

AN~

'

Waiting for 20ms or more

'

Command Imput

NOTE:

At command 5 and 6, the internal
RAM should be cleared.

To clear DDRAM, Set address at 00h
(first DDRAM) and then write 20h
(space character code) 64 times.

To clear CGRAM, set address at 40h
(first CGRAM) and then write 00h
(null data) 64 times.

5. RAM Address Set

Command Imput
6. Data Writing (RAM Clear)

(DDRAM = 20h, CG = 00h)

A

A

Y

Command Imput
7. Display Control (X,= 1)

'

End of Initialization

Rev 0

Page 21




[ HITECH

DISPLAYS HMC163115F—-PY

SDN BHD

PRECAUTION FOR HANDLING LCD MODULE

1. LIQUID CRYSTAL DISPLAY (LCD)

The LCD panel is made up of glass, organic fluid and polarizer. When handling, please pay attention

to the following items:

a) Keep the operating and storage temperature of the LCD within the range specified in the LCD
specification. Otherwise, excessive temperature and humidity would cause polarization degradation,
bubble generation or polarizer peel—off.

b) Prevent it from mechanical shock when dropping it from a high place etc.

c) Do not contact, push or rub the exposed polarizers with anything harder than an HB pencil lead.

d) Avoid using chemicals such as acetone, toluene, ethanol and isoropylacohol to clean the front/rear
polarizers and reflectors, which will cause damage to them.

e) Wipe off saliva or water drops immediately when contact with water over a long period of time may
cause deformation or colour fading.

f) Do not put or attach anything on the display area. Avoid touching the display area with bare hand.

2. LCD MODULE

LCD modules are assembled and adjusted with a high degree of precision, do not apply excessive

shocks to it or making any alterations or modification to it. The following precautions should be taken
when handling.

a) Do not drop, bend or twist module.

b) Do not alter or making any modification on the shape of the metal frame.

¢) Do not change the shape, the pattern wiring or add any extra hole on the printed circuit board.
d) Do not change the positions of the components on the PCB.

ELECTRO—STATIC CONTROL

Careful attention should be paid to control the electrostatic discharge of the modules, since LCD
modules contains no. of CMOS LSI.

a) Make sure you are grounded properly when removing LCD module from its antistatic bag. Be sure
that the module and your body have the same electric potential.

b) Modules should store in antistatic bag or other containers resistant to static remove from its orginal
package.

c) When using the electric screwdriver, make sure the screwdriver has been ground potentiality to
minimize the transmission of EM waves produced by commutator sparks.

d) In order to reduce the generation of static electricity, a relative humidity of 50—60% is recommended.

5. OPERATION

a) Adjust liquid crystal driving voltage (Vo) to varies viewing angle and obtain the best contrast.

b) Vo should be kept in proper range stated in the specification. Excess voltage will shorten the
LCD life.

c) Response time is greatly delayed at temperature below the operating temperature range. It
will recover when it returns to the specified temperature range.

d) If the display area is pushed hard during operation, the display will become abnormal. However,
it will return to normal if it is turned off and then back on.

e) Condensation on terminals can cause an eletrochemical reaction disrupting the terminal circuit.
Therefore, it must be used under the relative condition of 50% RH.

6. Storage
When long term storage is required, the following precautions are necessary:
a) Store them in a sealed polyethylene bag (antistatic type), seal the opening and store it where

it is not subjected to direct sunshine, or to the light of a florescent lamp. If properly sealed, there’s
no need for desiccant.

b) Store them in the temperature range of 0—35°C and at low humidity is recommended.
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MECHANICAL DIMENSIONAL DRAWING

1.0 MAX 64.9040.50
V.A,_60.0
5,0+1.0 LA 57.0

15.37

4.50

175 REF

P1.00x15

16

o
N
S|

17.00
0.30

I

._.
10 _MAX
<

1A, 2050
V.A, 26.0
29.50%0.25

32.0+0.50

A\
CONNECTION END

0.3010.05 THK

41.0+£4.0
10.0+2.0

//

—-

17.040.20
(KR

—_-
o

4.00.50

2,05 MAX.

6.28

_ LCD 2.0 MAX
PCD 0.60+0.10
4.60+0.40
COMP, HT. 2.0 MAX
7.0 MAX

0.58
0.04

0.04
0.72

0.83

MATRIX DETAILS
(NOT TO SCALE)

—
Block Diagram

L |

"3"VsS
"4™vDD
*5°RES 24

7R/, WR
"8"E, RD

LCD

"9'DB7, SDA
"10"DB6, SCK
"11DB5, /CS

80

"12"DB4

CONTROLLER CHIP

"13"DB3
"14"DB2
"15"DB1
"16"DBO

o LOW—-PROFILE BACKLIGHT LAMP

AVAILABLE IN YELLOW GREEN (PY), BLUE(PB) & WHITE(PW)

THIS DWG APPLIES TO FOLLOWING SUB—VARIANTS:
HMC16311SF—PB, HMC16311SF—PW
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