
HIGH CONTRAST 1 X 16 DOT MATRIX LCD MODULE

MODULE DIMENSIONS

- 2Holes FRONTV,<co"msfAdj-tm~t

DIMENSIONS ARE IN INCHES (MM)
REAR VIEW

DESCRIPTION OPERATING SPECIFICATIONS

Operating Temperature Range .._........_......._.................
Storage Temperature Range . . . .._............_.....................
Humidity Resistance . . . . . . . . . . . . . .._.....................................

Standard Wide Temp.

0°C to +50°c -20°C to +70X
-20°C to +7O”C -40°C to +8O”C
92% RH Max 90% RH Max
@ 40°C @ 70°C

The PCIM 201 is designed to achieve a high
standard of optical quality for any apptiition by
selectable viewing, top view or bottom view.
The display’s highest contrast viewing range is
tailored to your exact application. Optional wide
temperature operation is available for in&or/
outdoor usage without excessive power drain. ELECTRICAL CHARACTERISTICS

TA = 25“C

c

I FEATURES UNITS

2linex16Characters5x7PlusCursor
LCD Dot Matrix

Wide Temperature Operation Option

1/8 Level Multiplex Display For Wide
Viewing Angles

Character Height of .192"
(.236" including cursor)

High Contrast Readability

On Board Character Generator

On Board Contrast Adjustment Potentiometer

On Board Minus 5 Volt Generator

Slectable Top View or Bottom Viiw Display

Low Power Operation

Low Profile Packaging

Pin Terminated

I ~~Supply Current

Power Down Mode
Inputs at either
supply l-l-l5

1
pF /

v :I Bus Output “High”
Voltage

V,

ORDERING INFORMATION
Standard Model

PCIM 201 BV
D$$.A;tailable

PCIM 201 TV
PCIM 201 TVH

KEY: PCIM 201 BVH
BV = Bottom vi TV = Top View
H = Wide Temperature
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High Contrast 2 x 16
Dot Matrix LCD Module

The PCIM 201 is designed to achieve a high standard of optical quality for any applica-
tion by selectable viewing, top view or bottom view. The display’s highest contrast
viewing range is tailored to your exact application. Optional wide temperature opera-
tion is available for indoor/outdoor usage without excessive power drain.

ihqj
,..* Module Dimensions

VDD
GND

E
MRD

MWR

D7-DO

2 x 16 DOT MATRIX LCD 1

Pin Functions Note Operating Voltage Referenced to GND

Positive terminal for module power supply.

Negative terminal for module power supply.
Terminal to select/enable module. A ‘LOW’ at this terminal will enable.

Terminal to place module in ‘READ’ mode. This mode is obtained when
MRD  is ‘LOW.’

. 0’EL Features

Terminal to place module in ‘WRITE’ mode. This mode is obtained when
MWR is ‘LOW.’

l 2 Line x 16 Characters 5 x 7 Plus Cursor LCD Dot Matrix

. Wide Temperature Operation Option

l 1/8 Level Multiplex Display For Wide Viewing Angles

l Character Height of .192"
8 bit directional 1/0 bus which allows control of the display via the various
instructions.

(.236" including cursor)

l High Contrast Readability

l On Board Character Generator

l On Board Contrast Adjustment Potentiometer

l On Board Minus 5 Volt Generator

l Selectable Top View or Bottom View Display

l Low Power Operation

l Low Profile Packaging

l Pin Terminated

Ordering Information & Options
PCIM 201 BV TV, TVH, BVH Optional

(BV = Bottom View/TV = Top View/H = Wide Temperature)

flJR Operating Specifications
standard Wide Temp.

Operating Temperature Range 0% to +wc -20% to  +704

Storage Temperature Range -20% to +7ooc -40% to +a09

Humidity Resistance.

.

9296 RH Max
@ 40%

909% RH Max
@ 709:

p Electrical Characteristics Ta& = 25OC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VDD - 4.5 5.0 5.5 V

Supply Current torJ voo = 5V 7.7 14 mA

Quiescent Current t0 Power  Down Mode - - 5 mA

I ( Inputs al either l I I I



=/*&0. s Instruction Set

CREATES
SHORT
BUSY

IMMED
EXEC.

CREATES NOT
LONG DURING
BUSY P O

-

- rc (see note 3)

-
-

-

NOT
DURING

BUSY
DESCRIPTION

Load Character

OP CODE
76543210

(SEE NOTE 1)

001XXXXX

010&W

AZ

BUSBUSbBUS INPUT
(SEE O R

NOTE 1) OUTPUT

20

;
I -

Load Cursor Location
00

000XXXXX I Ito
1F

60
Set Display Control Flag 011XXXXY to I

71

Blink Cursor

Blink Display

Auto Inc/Dec

Up/Down

OllLlamtl-  off 60OllWGtIl . on 61 0

-011Wl10 on 62
OlltlGCr1l -on 63

1

-011al100 on 6401100101 -on 65 2

01100110 - off 6601100111 . on 67 3

-J

Blank Display

Visible Cursor

01101000 -off
01101001 -on 4

01101010 -off
01101011 -on 5

of Cursor Type I 01101100 -off
01101101 -on I iz I 6 I

Busy

Rapid Load

Power Down

Get Character

Get Cursor Location

Output Only - 7

01101110-off 6E -
01101111 -on 6F

- J (see note 3)

--
Getl Display Control Flags 10000001 81 0

Decrement Cursor 10001000 88
Increment Cursor 10001001 89

I

Shift Right 10001111 8F I

fl (see note 2)

fl

J

-

Shift Left

Rotate Right

Rotate LeftLefyL

I Clear I 10001010 I 8 A  I I I
Reset Busy (Abort) I 1000101 1 1 8B 1 I I

NOTE: (I) Associated Bus Line for display control flags. Status appears on Bus Line on MRD X = Variable Data Y = Flag State
input following a get control gags instruction. Short Busy is 5 lo 10 periods of master oscillator, or t25psec  al 82 KHz.
(2) Only if busy is due to Load Character. Long Busy is up to 100 periods of master oscillator or2 msec al 82 KHz.
(3) See Instruction Set for special precautions. Input instructions are accomplished when MWR and CS are held low.

Output instructions are accomplished when MRD and CS are held tow. (An output instruction must
have been previously written.)

1 8



Ya0. * Instruction Set

I Up/Down I 01100110-off
01100111 - o n I 3 I

I 01110000-off
I

70
01110001-on 71 I I

I Decrement Cursor I 10001000
lomlmi I I I I

r, I - I -
.



PIN FUNCTIONS

r

INSTRUCTION SET

.-ASCII CHARACTER SET

,

MODULE BLOCK DIAGRAM
PCIM 201

r __._______  . . ..__._  _ .__.. __ .--.-.

=

I- 21.1600TM4TiUXLCD

INSTRUCTION EXPLANATION

TIMING DIAGRAM
1. I N P U T *. - -

-*- zz

DISPLAY CONTROL FLAGS

DISPLAY CONTROL FLAG
EXPLANATION

Blink Cursor
A ‘1’ in this flag causes the cursor to blink at ap-
proximately 1 hz. The cursor visible flag must be
set.

Blink Display
When this flag is set. the entire display flashes
on and off at approximately 1 hz.

Auto Dec/Inc
A "1" in this flag will cause the cursor location
register to automatically change by one every
time a character is read from or written to the
character register.

Up/Down
A ‘1’ ('0') in this flag works in conjunction with
the auto Dec/Inc flag to cause automatic in-
crementing (decrementing) of the cursor loca-
tion register.

Blank Display
A ‘1’ in this flag will blank the display but leaves
the display memory intact.

Vldbfe Cursor
A ‘1’ in this flag causes the cursor to be visible.
The cursor cannot be blinked unless it is visible.

INITIALIZATION
mlmu9~napolrup**o~PulkuluU~.mna.*r-

HANDLING PRECAUTIONS: The PCIM Ml contains CMOS devices and must be handled correctly to prevent damage. Do not make any circuit changes under "Power
On” conditions as high transients may cause permanent damage.

r 1
Authorized Distributors:

 
       

     



- l A Display Control Flags

Initialize: This sequence, performed after system power up,
will initialize everything, blank the cursor and set it at t h e  left
most position, and be ready for character badii from left to
right.

Sample
Program

1

hal : Display Control Flag Explanation
Blink Cursor
A ‘1’ in this flag causes the cursor to blink at approximately 1Hz. The cursor visible
flag must be set.

Blink Display
When this flag is set, the entire display flashes on and off at approximately 1Hz.

Auto Decllnc
A “1” in this flag will cause the cursor location register to automatically change by
one every time a character is read from or written to the character register.

Up/Down
A ‘1’ ('0') in this flag works in conjunction with the auto Dec/Inc flag to cause auto-
matic incrementing (decrementing) of the cursor location register.
Blank Display
A ‘1’ in this flag will blank this display but leaves the display memory intact.
Visible Cursor
A ‘1’ in this gag causes the cursor to be visible. The cursor cannot be blinked unless it
is visible.

H Initialization
The moduk does not power up into a particular state. Hence, it requires initialization on power up.
The following is a typical power up sequence. Instruction codes expressed in hexadecimal notation.

[ WRITE 8B ]
I

1 WRITE 70
I

1

I WRITE 6E ]
I

[ WRITE 60 ]
I

I WRITE 6A J
I

[ WRITE66 ]
I

1 WRITE 67 )
I

1 WRITE 65 1
I

I WRITE62 ]
I

1 WRITE6t 1
I

I wRlTE00  ]
I

1 WRITEEA 1

Rapid Load Display: This sequence will display a 10 character
message using the rapid load feature. Assume initialization was
done as in example ,.

Sample
Program

2
’ SEE NOTE 1

+]S E E  N O T E  2

Reset Busy

Reset Power Down Mode Flag

Reset Rapid Load flag

Enable Underline Cursor

Reset Visible Cursor Flag

Reset Blank Display Flag

Set Up/Down Flag to up

Enable Auto Decllnc Flag

Reset Blink Display Flag

Set Blink Cursor Flag

Set Cursor to kftmost Position

Clear Display

Character Load Display Suppose the diy shows the
message SUM = 354.2 (left justified) and if is desired that this
bechanOemoM=357.8.Asurmetheinitializationo(me
example

Sample
Program

3

Note 1 Only necessary fur single line display
(Delete section for 2 line display.)

Note2 setto32for2finrdfspfay.



TIMING DIAGRAM
1. INPUT TIMING 2. OUPUT TIMING

. ..
1. .* ASCII Character Set

     Instruction Explanation
Get Character
This instruction will enable the ASCII code for the character pointed by the cursor
location register into the l/O bus. There are two  cases to watch for:

1. After a ‘Load Cursor Location’ instruction, a delay of 3.5 ms must elapse before
the ‘Get Character’ instruction is issued in order to guarantee that the character re‘-
trieved is the one pointed by the new cursor.

2. If the cursor location has been changed during the power down, the ‘Get Character’
instruction will output correct data only after the power down is stopped and 3.5
ms have passed.

Get Cursor Location
This instruction will cause the number stored in the cursor location register to be en-
abled onto the 1/0 bus. The LSB appears on bus 0 and MS6 appears on bus 4.

Get Display Control Flags
Thii instruction enables the contents of the display control flags register onto the 1/0
bus. For details, refer to Display Control Flags.

Load Character
The instruction code is 001XXXXX or 010XXXXX depending on whether bit 5 of ASCII
data is a ‘1’ or ‘0’ respectively Refer to ASCll character set. Thii instruction creates a
long busy and cannot be performed during an existing busy condition or a power
down. During the busy time, the ASCll data is loaded into a memory location that cor-
responds to the display position held in the cursor location register.

Dec/Inc Cursor
The instruction code is 1000100X, where X = l(0) will cause an immediate increment
(decrement) of the cursor location register by one.

shin
The shift right (left) instruction moves every character right (left) by one position and
loads a blank into the first (last) position.

Rotate
The rotate right (left) instruction moves every character right (left) by one position and
moves the last (first) character to the first (last) position. The rotation is a 32 char-
acter rotation. Even when only 16 character display is used.

Clear
Thii instruction loads a blank into every display location.

Reset Busy
This instruction aborts any instruction execution which has caused a busy signal,
resets the busy flag, and allows the immediate loading of any instruction. The aborted
instruction may or may not have been completed.
Load Cursor Location
The instruction code is OOOXXXXX where XXXXX can be any binary number "0"
through “31.” "0" corresponds to the 1st location and 31 corresponds to the 32nd
location. The left most position is the "0" location.
Set Flag
The instruction code is 011XXXXY where XXXX is a binary number 0-8 which cor-
responds to one of the 9 flag registers and Y is the flag state. Display Control Flags
gives the flag address, and the 1/0 bus on which the flag contents appear after the ‘Get
Display Control Flag’ instruction.


