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PC1602ARS-ENH-A
1. SPECIFICATIONS

1.1 Features

* 16-characters, two-linesliquid crystd display of 5* 7 dot matrix + cursor
* 1/16 Duty, 1/4 bias

* STN LCD, postive, gray display

* Reflective LCD

* 60 dock viewing angle

* 4 bitsor 8 bits pardld data input

1.2 Mechanical Specifications

* Outline dimension : 66.7mm(L)* 23.3mm(W)*4.7mm max.(H)
* Viewing area : 61L.0mm * 159mm
* Active area : 56.2mm  * 11.85mm
* Dot 5ze : 055mm * 0.65mm
* Dot pitch : 06mm  * 0.7mm
* Character Size o 295mm  * 555mm

1.3 Absolute Maximum Ratings

Item Symbol | Conditions Min. Max. Unit
Power supply Voltage Vb - -0.3 7.0 \%
LCD drive Supply voltage | Vpp-Vo - Vpp-13.5 Vpp+0.3 V
Input voltage Vin - -0.3 Vppt0.3 \
Operating temperature Topr - 0 50 °C
Storage temperature Tste - -20 70 °C
Humidity HD - - 90 %RH

1.4 DC Electrical Characteristics

Vpp=+5V+10%,Vss=0V,TA=25°C

Item Symbol Condition Min. Typ. Max. Unit
Logic Supply voltage Vb - 4.5 5.0 55 \%
“H” input voltage Vin - 2.2 - Vo V
“L” input voltage Vi - -0.3 - 0.8 V
“H” output voltage Vo lon=-0.25mA | 24 - - V
“L” output voltage Vo lo.=1.2mA - - 0.4 v

Supply current lop Vpp=5V - 2.0 3.0 mA
LCD driving voltage Vop Vpp-Vo 4.0 4.2 4.4 \%
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PC1602ARS-ENH-A

1.5 Optical Characteristics
1/16 duty, /4 bias, Vop=4.2V, Ta=25°C

Item Symbol | Conditions Min. Typ. Max Reference
Viewing angle q C>2.0,/=0°| 45° - - Notes1 & 2
Contrast C g=25°, A=0° 5 7 - Note 3
Response time(rise) T, g=25°, A=0° - 148ms - Note 4
Response time(fall) T q=25°, A=0° - 302ms - Note 4
Note 1. Definition of anglesq and A Note 2: Definition of viewing anglesql and g2
4
Light (when reflected) z (g=0°) Omex
q Sensor '
Y (AE180) % Contrast
\ LCD panel C
X’ ~ X(A=90°) 20 -
= \@E
o ql q2
Light (when transmitted ) Y('CE_O )o viewing angle g (& fixed)
(@=90%) Note: Optimum viewing angle with the
naked eye and viewing angle g at
Cmax. Above are not always the same
Note 3: Definition of contrast C Note 4: Definition of response time

Brightness (reflection) of unselected dot (B2)
C=%%%YYa¥aYaYa¥a¥1 1YY Ya Y0¥
Brightness (reflection) of selected dot (B1)

VOP —L
[
Brightness (reflection) of :I U U
selected dot -
(%) VOP
| . Non—-selected slate | Selected stale| Non-selecled state
I Brightness
I (reflection) of
I B2 unselected dot Controst 0% ]
Brightness I x 10%
(reflection) B1 : N
! = ave Tl
I tr tf me
0 Note: Measured with atransmissive LCD
operating voltage (v) panel which is displayed 1 cn?
V opr : Operating voltage f =u : Frame frequency
t; : Response time (rise) t; : Response time (fall)
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PC1602ARS-ENH-A

2. MODULE STRUCTURE

2.1 Counter Drawing
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PC1602ARS-ENH-A

2.2 Interface Pin Description

Pin No. Symbol Function
1 VDD Power Supply (Vop>Vss)
2 Vo Operating voltage (LCD Driver)
Regigter Sdection input
3 RS High= Dataregster | |
Low = Ingtruction register (for write)
Busy flag address counter (for read)
A . RW signd input is used to select the read/write mode
RW High = Read mode, Low = Write mode
5 E Start enable sgndl to read or write the data
Four low order bi-directiond three-state data bus lines. Used
6~9 DO~ D3 for data transfer between the MPU and the LCD module,
These four are not used during 4-bit operation.
Four high order bi-directiond three-state data bus lines. Used
10~13 D4~D7 for data transfer between the MPU and the LCD module.
D7 can be used as a busy flag.
14 Vss Power Supply (Vss=0)
Contrast Adjust
VDD
1
Vo
10~20KW ¥ 2 LCD MODULE
Vss
14
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PC1602ARS-ENH-A
2.3 Timing Characteristics

- Read cycle
RS £ Vi Vi
k_ViLi Vi1
tas tan
RAW Vs N
{weH ) tan |
|fis
E VH-II V]Hl /
Vi 7/ Vi K y Vi
|tiE | {pHR
trRD
DBO-DB7 \\,/ o ; Valid Data Vo
OLI OLI
tcch
- Write cycle
Vi Vi
RS Vit Vii
tas tal
R/W \ IL1 V[U a
{ weEH tan
| tee
Vi Z—\/]Hl\ ﬁ
E Vi —/ \— Vi = Vi
tE tos tou
Vi ) Vi
DB0-DB7 v, )X Valid Data X ™
tcch

EEE POWERTIP TECHNOLOGY CORPORATION
CIML] DISPLAY DEVICESFOR BETTER ELECTRONIC DESIGN
Page 7 of 11



PC1602ARS-ENH-A

- Read cycle
VDD=5.0V+ 10%,VSS=0V,Ta=25
Characteristics Symbol Condition Min. Typ. Max. Unit
Enable cycle time oy - 500 - - ns
Enable"H" level pulsewidth |  twen - 300 - - ns
Enable rise/fall time te e - - - 25 ns
RS,R/W setup time tas - 60! - - ns
100°
RS,R/W address hold time tan - 10 - - ns
Read data output delay tro C_=100pF - - 190 ns
Read data hold time toHR 20 - - ns
- Writecycle
Characteristics Symbol Condition Min. Typ. Max. Unit
Enable cycletime toyee - 500 - - ns
Enable"H" level pulsewidth |  twen - 300 - - ns
Enable rise/fall time te e - - - 25 ns
RS,R/W setup time tas - 60! - - ns
100°
RS,R/W address hold time tan - 10 - - ns
Data setup time tbs - 100 - - ns
Write data hold time toH - 10 - - ns

Notes: 1. 8-bit operation mode
2. 4-bit operation mode
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2.4 Display Command

PC1602ARS-ENH-A

Instruction Code Exeuion
Instructions Description Timg(mey)
(o=
RS [R/W|DB7| DB6 | DB5 | DB4 | DB3 | DB2 | DBL | DBO 220KHZ)
Clear 0|00 O| Ol O O] O] O] 1 |Clearentiredisplay area, restore 1.64ms
Display display from shift, and load address
counter with DD RAM address 00H
Display/ 0[0|0] O] O] O] O] O] 1| x |Redoredisplayfromshiftandload | 1.64ms
Cursor Home address counter with DD RAM
addressO0H
EntryMode [O|O(O| O | O | O | O |1 [IID | S |Specifydirectionof cursor 40us
Set movement and display shift
mode.This operation takes place
after each data transfer(read/write)
Display 0|0({0| O] O] O 1| D ]| C | B |Specfyactivaion of display (D) 40us
ON/OFF cursor (C) and blinking of character
Control at cursor pogtion (B).
Display/ 0[{0|0] O| O| 1 |9C|RL| x | x [Shiftdisplay or move cursor. 40us
Cursor Shift
FunctionSet |0| 0|0 O | 1 |DL| N | F | X | x [Setintefacedatalength (D), number| 40us
of digplay line (N), and character
font (F).
0|0(0]| 1 Load the address counter withaCG |  40us
zM Address ACG RAM address. Subsequent data
accessisfor CG RAM data.
DD RAM 0(0]|1 Load the address counter withaDD | 40us
Address Set ADD RAM z_addr&s Subsequent data
accessisfor DD RAM data.
Busy 0|1 Read Busy Flag (BF) and contents 40us
Flag/Address AC of Address Counter (AC).
Counter Read
CGRAM/DD | 1|0 Write datato CG RAM or DD 40us
RAM Data Write data RAM.
Write
CGRAM/DD | 1|1 Read datafrom CG RAM or DD 40us
RAM Data Read data RAM
Read
Notel: Symbol“ *” si gni fi es an insignifcant bit (disrega
Note 2: Corre“N iisnputedwaleuvenifneerd f or each model

EEE POWERTIP TECHNOLOGY CORPORATION
WLl DISPLAY DEVICES FOR BETTER ELECTRONIC DESIGN

Page9of 11



2.5 Character Pattern

PC1602ARS-ENH-A

B CHARACTER PATTERN(SH/EH,NH)

IIIIIII
4 Bits

IIIIIII

LLLLLLL

HLHH ()

AR ECCHINADT™ ¢
sl S =kl

A Eo v o=
w00 ] O P DA O e I

"TRLUHIGDTMOOND

qu.ﬂﬁ
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PC1602ARS-ENH-A
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