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OPTOELECTRONICS

3034 Owen Drive, Antioch, TN 37013

RCM2003R

Character Type LCD Module

DESCRIPTION
RCM2003R is an LCD module with LSI controller/driver built in.

FEATURES
1) 16 Characters x 1 Row.
2) Wide viewing angle, high contrast ratio.
3) 5 x 7 dot construction in each character, plus one line.
4) Can be interfaced with 4bit or 8bit MPU.
5) Displays 160 different types of international characters and symbols plus 32 different types of special
characters and symbols.

6) With built in character generator RAM, any user-design pattern can be displayed.
7) Clear, easy to read display, with cursor on/off, and character blink. Simple instructions for various functions.
8) Compact and light weight, for easy assembly.
9) Can be driven by a 5V circuit.

10) Low power consumption.

11) Optional transmissive, transflective type with back light.
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Character Type LCD Module RCM2003R

BLOCK DIAGRAM

E 18 > LCD
RW
RS
§ 8
DB7
Voo
Vss
Vo

Fig. # 3, Block Diagram

INTERFACE PIN CONNECTION

Pin NO. Symbol Pin No. Symbol
1 Ve 8 DB 1
2 Vo, 9 DB 2
3 Vv, 10 DB 3
4 RS 11 DB 4
5 R/W 12 DB 5
6 E 13 DB 6
7 DB, 14 DB 7
3 RCM2003R.PM4
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Character Type LCD Module RCM2003R

DD RAM ADDRESS

1 OOH| 01H| —— |06H | O7H| 40H| 41H —— |46H |47H

POWER SUPPLY SAMPLE CONNECTION

VDD
LCD ? vVDD-Vo
Vo VR ——VDD[5V]
MODULE
Vss
7J7 VDD-Vo:LCD Driving Voltage
VR:10K ohm-2 0K ohm

Fig. 4 Power Supply Sample Connection

4 RCM2003R.PM4
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Character Type LCD Module RCM2003R

ABSOLUTE MAXIMUM RATINGS

Items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS 0 6.5 \'
Supply Voltage for Driving LCD VDD-V0 0 6.5 \"
Input Voltage ' VIN -0.3 VDD+0.3 v
Operating Temperature TOP 0 50 °C
Storage Temperature Range Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS -VDD=5.0 £+5% Ta=25C

Items Symbol | Conditions Min. | Typ. | Max. | Unit
Input High Level Voltage VIH 2.2 - VDD Vv
Input Low Level Voltage VIL - - 0.6 Vv
Output High Level Voltage VOH | -I0H=-0.205mA | 2.4 - - \
Output Low Level Voltage VOL | 10L=1.2mA - - 0.4 \Y
Power Supply Current IDD VDD=5V - 15 3 mA

OPTICAL CHARACTERISTICS Ta=25°C

items Symbol Conditions Min. Typ. Max. Unit
t rise time tr 6=10° ¢=0° - 100 250 ms
t fall time td 6=10° ¢=0° - 150 250 ms
Contrast Ratio K 0=10° ¢=0° - 3
01 K>1.4 - 20 degree
Viewing Angle 02 o =0° 40 - degree
¢ K>1.4 +30 - - degree
0 =20°
5 RCM2003R.PM4
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Character Type LCD Module RCM2003R
OPTICAL CHARACTERISTICS
Z (8= 0°
1) Definition of 0 and ¢ g2 *
o1 R
Y
" <L
Y (B=0°
2) Definition of viewing angle 0 1 and 62
.2
S 8, <25°<6,
€
o
o
0, 6,
Viewing Angle
3) Definition of contrast ratio "K" Selected
[ B2
100
o Non-selected
& K-B2/B1
2 B
o 1
=
R
o 0
Driving Voltage
4) Definition of optical response time ,
sl = — Il
= =21 Selected B
S \ S| Condition )
rise time decay time
ty ty
RCM2003R.PM4
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Character Type LCD Module RCM2003R
OPERATION
(1) Writing
RS ><— VIH1 VIH1§;<
N__VILA VILA
tAS tAH
R/W VILA1
XX VILA1 —Z
PWEH ][, tEf
A VIH1 VIH1} 1/
E | VILA VIL1 |K
tEr , tDSW | tH Jd
- VIHA1 ; VIH1
DB0O-DB7 VIL 1 Valid Data VIL 1
tCYCLE
Fig. 5 Writing
Item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. 5 1.0 - W sec
Enable Pulse Time PWE Fig. 5 450 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. b - 25 n sec
Address Set-Up Time tAS Fig. b 10 - n sec
" Address Hold Time tAH Fig. 5 195 - n sec
Data Hold Time tH Fig. 5 10 - n sec
RCM2003R.PM4
7 OPTOELECTRONICS, 0-18 06/02/92
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Character Type LCD Module RCM2003R
(2) Reading
R XV it
tAS L tAH
4 VIHI
R/W j VIHI L
PWEH tAH
I — T
: A W o
tEr tODR , tDSW tDHR
DBO~DB7 Vo Valid Data X VOH!
tCYCLE
Fig.6 Reading
Item Symbol Test Conditions Min. Max. Unit
Enable Cycle Time tCYCE Fig. 6 1.0 - u sec
Enable Pulse Time P WEH Fig. 6 450 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 6 - 25 n sec
Address Set-Up Time tAS Fig. 6 140 - n sec
Address Hold Time tAH Fig. 6 10 - n sec
Data Delay Time tDDR Fig. 6 - 320 n sec
Data Hold Time tDHR Fig. 6 20 - n sec
PIN FUNCTION
Symbol | Level Input/ Function
Output
VSS — -—- GND : OV
VDD — e +5V Power Voltage
VO —— -
RS H/L Input Register select signal
O: Instruction register (write)
Busy flag address counter (read)
1 Data register (read/write)
RW H/L Input Read (R) Write (W)Select signal
"O".  Write MPU — LCD module
"1".  Read MPU « LCD module
E HH-> L Input Signal to start read or write data.
DBO H/L Input Lower level 4 lines data bus are used to transfer data
output power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module.
DB7
REMARK:
This module can be interfaced with both 4 or 8bit MPU.Data transmission can either be sent in 2 parts at 4bits or once at 8bits.
(1) [finterface data is 4bits, data transmission is DB4~DB7, using 4bus, and the DBO~DB3 bus is not used. Data transmission
between module and MPU will end after two transmissions.
Upper 4bits of data (Interface data length is at 8bits when contents are DB4~DB?7) is transmitted, then lower 4bit is sent (interface
data length is at 8bits contents are DBO~DB3).
(2) When interface data is 8bits, data DBO~DB7, data is transmitted by using data bus.
-8- RCM2003R.PM4, OPTOELECTRONICS, O 18, 06/02/92
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Character Type LCD Module RCM2003R
INSTRUCTION
Execution
Code Time
Instruction | rs |rmw|pe7|pesjoes| oss| pes |pe2|os1 | peo Description (f=250kHz)
g::;:ay olololololololololl Cursor is returned to home position (address 0)
after entire display is cleared. 1.64 ms
Cursor . I,
. Cursor is returned to home position (address 0).
at Home 010/0]0/010]0) 01 Shifted display is also returned to the original
position. Contents of DDRAM are not changed. 1.64 ms
Entry Mode Cursor advance direction and display shift are set.
i d during data write
Set ololololololo!l1lipls Z:gsrz:é)%zté:r;s are performed during
’ 40 ps
Display ON/ Entire dis
play ON/OFF(D), cursor ON/OFF(C), and
OFF Control 1 01 0 0)/01010) 1D C|B character blink (B) at cursor position are set. 40 ps
Cursor/ . . . .
hifted without changing the
Display Shift |0 | 0/ 00|01 [s/CR| * |* S:;f:gt:':)‘: dé%’g,\:re shifted wi ging 40 ps
gunction olololol1punN|F]*] Interface data length (DL), number of display lines
et (N), and character font (F) are set. 40
us
CGRAM . . .
CGRAM address is set. Transmitted and received
Address Set | 0| 0] 01 ACG after this is the data of CGRAM. 40 ps
DDRAM . . .
DDRAM address is set. Transmitted and received
Address Set | 0 0] 0 ADD after this is the data of DDRAM. 40 s
Busy Flag/ B L :
usy flag (BF) showing internal operation and
address read | 0| 1)BF AC contents of address counter are read. 0 ks
CGRAM/
DDRAM 110 Write Data . . .
Data Write Data is written in DDRAM or CGRAM. 46 s
CGRAM
DDRAM T Read Data Data is read out of DDRAM or CGRAM. 46 ps
Data Write
I/D=1: Increment (+1) DDRAM: Display Data RAM Execution
I/D=0: Decrement (-1) CGRAM: Character Generator RAM time
S=1:  With display shift ACG: Address of CGRAM changes
S/C=1: With display shift ADD: Address of DDRAM with
S/C=0: Cursor Movement These correspond change in
R/L=1: Shift to the right to cursor addresses internal
RIL=0: Shift to the left AC: Address counter used for both oscillation
DL=1: 8bits DDRAM and CGRAM frequency
N=1: 2 lines
N=0: 1 line
F=1: 5x10 dots
F=0: 5x7 dots
BF=1: Internal operation is being performed
BF=0: Instruction acceptable 9. RCM2003R.PM4, OPTOELECTRONICS, O 18, 06/02162
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CHARACTER CODE AND PATTERN TABLE
Higher | 0000 | 0oto | 0o11 | 0100 | 0101 | o110 | o1t
R o111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
er
00 '". l-" :"" '. anbe ane
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Character Type LCD Module RCM2003R

RESET FUNCTION
Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function set up
DL =1: Interface data length 8bits.
N =0: 1 line display
F =0: 5 x7 dot

3) Display ON/OFF Control
D: =0: Display OFF
C. =0 Cursor OFF
=0: Intermittent OFF

4) Input Set Up Mode

I/D =1: + 1 (inclement)
S =0: Does Not Shift

45V /
02V Z Y 0.2V

N/
Veg—/
trec t0|=|=
toee < IMs
0.1msgt  <10ms OFF =

toer Present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied intemal circuit will not operate properly.

11
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Character Type LCD Module RCM2003R

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and other instrumentations.

1) Handling Instructions

a) Attention must be paid to avoid external shock, which will cause operations failure.

b) Polarizer on the surface is fragile and can easily be scratched and damaged. Therefore,
please take extra care when handling. To clean surface of termination, please wipe off with
alcohol.

¢) The liquid used in the LCD panel is a harmful substance and must not be ingested. Avoid
contact on exposed skin. If liquid is touched, wash thoroughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of time. If it will be in
direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity.

When long term storage is required, keep panels in low temperature (5°C ~ 25°C) and low
humidity.

2) Operational Instructions
a) Do not connect or disconnect module while power is on.
b) Tum on module power before input of signal. Tum off input signal before tumlng off power to
module. It can be damaged by "latch-up" phenomenon.

3) Mounting Instructions
a) Ground solder before using.
b) CMOS-IC requires caution in cases of potential ESD.
c) Do not remove panel from board.

4) Module Assembly Instructions
a) For mounting, use 4 holes on each corner and do not stress circuit.
b) To prevent contamination, scratches or cuts on the polarizer, please use the protective cover
on the front panel.

12- RCM2003R PM4
OPTOELECTRONICS, 0-18  06/02/92
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OPTOELECTRONICS

3034 Owen Drive, Antioch, TN 37013

RCM2034R

Character Type LCD Module

DESCRIPTION

RCM2034R is an LCD module with LS| controller/driver built in.

FEATURES

1)
2
3)
4)
5)

6)
7

8)
9)
10)
11)

8.940. 5

16 Character x 1 Row

Wide viewing angle, high contrast ratio.
5 x 7 dot construction in each character.
Can be interfaced with 4bit or 8bit MPU.

Displays 208 different types of international characters and symbols plus 32 different types of

special characters and symbols.

User designed display pattern with built in character generator RAM.
Clear, easy to read display, with cursor on/off, and character blink. Simple instructions for various

functions.

Compact and light weight , for easy assembly.

Can be driven by a 5V circuit.

Low power consumption.

Optional transmissive, transflective type with back light.
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12. OMAX.
4.5+0.5

2.520.5
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Character Type LCD Module RCM2034R

BLOCK DIAGRAM

E N LCD

R/W 16

A g

DB7 8

vDD 5

VvsS

V© —

INTERFACE PIN CONNECTION
Pin No. Symbol Pin No. Symbol

1 Vg 8 DB 1
2 V,, 9 DB 2
3 Vv, 10 DB 3
4 RS 11 DB 4
5 R/W 12 DB 5
6 E 13 DB 6
7 DBO 14 DB 7

14
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Character Type LCD Module RCM2034R

DD RAM ADDRESS

1Line J|OOH | OTH| —— | O6H O7H | 40H [41H| — |46H | 47H

POWER SUPPLY SAMPLE CONNECT

vDD ®
LCD T voo-ve
Vo VR ——VDD[5V]
MODULE
Vss PN
71 VDD-Vo:LCD Driving Voltage
VR:10Kohm-2 0K ohm

Fig. 4 Power Supply Sample Connect

15
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Character Type LCD Module RCM2034R

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS -0.3 6.5 \%
Supply Voltage for Driving LCD VDD-VO 0 6.5 A"
Input Voltage VIN -0.3 VDD+0.3 \"
Operating Temperature TOP 0 50 °C
Storage Temperature Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS (VDD=5.0+5% Ta=25°C)

Items Symbol Conditions Min. | Typ. | Max.| Unit
Input High Level Voltage VIH 2.0 - - \'%
Input Low Level Voltage VIL - - 0.8 A%
Output High Level Voltage VOH 10H=1.2mA 24 - - A"
Output Low Level Voltage VOL I10L=2.0mA - - 0.4 A%
Power Supply Current IDD VDD=5V - 0.5 2 mA

OPTICAL CHARACTERISTICS (Ta=25°C)

Items Symbol Conditions Min. Typ. Max. Unit
t rise time tr 0=10° $=0° - 100 250 ms
t fall time td 6=10° $=0° - 150 250 ms
Contrast Ratio K 6 =10° $=0° - 3

61 K>1.4 - - 20 degree
Viewing Angle 02 ¢ =0° 40 - - degree

) K>1.4 +30 - - degree
0 =20°

16
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Character Type LCD Module RCM2034R

OPTICAL CHARACTERISTICS

Viewing Direction Z[6=0°]
initi (12:00 '
1) Definition of 6 and ¢ \ N 02 02
Y [$ =180°]=
X x'
AZAN
Y [¢ =0°]
Viewing Direction
(6:00)
2) Definition of viewing angle 6 1 and 02
2 o
= 0, <25°<9,
o
'g 1.4
€
(e}
o
0, 0 )
Viewing Angle
3) Definition of contrast ratio "K"
Selected | K=B2/B1
|
100 B
R 2 Non-selected
@ I
4 |
g
) 15,
@
0 ]

4) Definition of optical response time H l' [ ____'::::n

xR
S selec_tt_ed <
© condition

90%

“F

. rise time decay time
‘[r t P
17
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Character Type LCD Module

RCM2034R

OPERATION
(1) Writing
RS ><— VIH1 V|H1§;<
N__VILA1 VILA1
tAS tAH
R/W \ v
/ N, VIL1 Z
A tEf
‘ VIH1 VIH1 /
E VIL1 VIL1 | R a
tEr , tDSW tH
- VIH1 ; T VIH1
DBO-DB7Y viL1 Vvalid Data ‘Kvm
tCYCLE
Fig. 5 Writing
Item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. b 500 - n sec
Enable Pulse Time PWE Fig. b 220 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. b - 20 n sec
Address Set-Up Time tAS Fig. 5 40 - n sec
Address Hold Time tAH Fig. 5 10 - n sec
Data Set-Up Time tDSW Fig. 5 60 - n sec
Data Hold Time tH Fig. b 10 - n sec

18
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Character Type LCD Module RCM2034R
(2) Reading
RS ><§ VIH1 V|H1};<
VILA1 VILA1
tAS tAH
R/W ¥ ikt x:wm
— <~—tEf
PWEH tAH
A VIH1 VIH1 R 1/
E 7l VILA VIL1 | N
tEr tDDR , tDSW tDHR
- VOH1 : VOH1
DBO-DB7 VDL 1 Valid Data VOL1
tCYCE
Fig. 6 Reading
Item Symbol Test Conditions Min. Max. Unit
Enable Cycle Time tCYCE Fig. 6 500 - n sec
Enable Pulse Time PWEH Fig. 6 220 - n sec
Enable Rise Time
Enable Decay Time tEr, rEf Fig. 6 - 20 n sec
Address Set-Up Time tAS Fig. 6 40 - n sec
Address Hold Time tAH Fig. 6 10 - n sec
Data Delay Time tDDR Fig. 6 - 120 n sec
Data Hold Time tDHR Fig. 6 20 - n sec
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Character Type LCD Module

PIN FUNCTION

Symbol Level Input/ Function
Output
Power
VSS GND : OV
vDD - - +5V Power
Voltage| —™ — —
VO
RS H/L Input Register select signal
O: Instruction register (write)
Busy flag address counter (read)
1: Data register (read/write)
R/W H/L Input Read (R) Write (W) Select signal
"O": Write MPU — LCD module
"1 Read MPU < LCD module
E H H->L Input Signal to start read or write data.
DBO H/L Input Lower level 4 lines data bus are used to transfer data
output power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module.
DB7
REMARK:

This module can be interfaced with both 4 or 8 bit MPU.
Data transmission can either be sent in 2 parts at 4bits or once at 8bits.

(1)

(2)

If interface data is 4bits, data transmission is DB4~DB7, using 4bus, and

the DBO~DB3 bus is not used.

Data transmission between module and MPU will end after two transmis-

sions.

Upper 4bits of data (Interface data length is at 8bits when contents are
DB4~DB7) is transmitted, then lower 4bit is sent (interface data length is
at 8bits contents are DBO ~DB3).

When interface data is 8bits, data DBO~DB7, data is transmitted by using

data bus.
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Character Type LCD Module RCM2034R
INSTRUCTION
Code Exgoution
lnStrUCtlon RSI R/WPB7| DB6 |[DBE|DB4 | DB3|DB2 | DB1 PBO Descnptlon (f=250kHZ)
g!ea:' ololol olololol ol ol q [ Cursoris retumed to home position (address 0) after
isplay ¢ ; ;
entire display is cleared 1.64 ms
Cursor . Cursor is returned to home position (address O).
at Home olofofojojofofofn Shifted display is also returned to the original position.
Contents of DDRAM are not changed. 1.64 ms
Cursor advance direction and display shift are set.
Entry Mode These operations are performed during data write and
Set olo|jojo|o|jO]| O} 1|I/D]| S read modes
: 40 ps
Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and
OFF Control [O OO OO0} 0| 1 D| C [ B [ character blink (B) at cursor position are set. 40 ps
Cursor/ Cursor and display are shifted without changing the 40
Display shiff 0| 0]O| O |O| 1 |S/QRL| * | * | contents of DDRAM us
Function . | . | Interface data length (DL), number of display lines (N),
Set 01 0|0 Of1|DL| N} F and character font (F) are set.
40 ps
CGRAM CGRAM address is set. Transmitted and received 40 ps
Address Set|O| 00| 1 ACG after this are the data of CGRAM.
DDRAM DDRAM address is set. Transmitted and received 40 ps
Address Set[O | O |1 ADD after this are the data of DDRAM.
Busy Flag/ Busy flag (BF) showing internal operation and contents 0 us
address read O | 1 |BF AC of address counter are read.
CGRAM/
DDRAM 1} O Write Data Data are written in DDRAM or CGRAM. 46
Data Write us
CGRAM Read D 46
DDRAM 1| 1 ead Data Data are read out of DDRAM or CGRAM. Hs
Data Write
I/D=1: Increment (+ 1) F=0: 5x7 dots Execution
I/D=D: Decrement (-1) BF=1: Internal operation is being time
S=1: With display shift performed changes
S/C=1: With display shift BF =0: Instruction acceptable with
S/IC=0: Cursor Movement DDRAM: Display Data RAM change in
R/L=1:  Shift to the right CGRAM: Character Generator RAM internal
R/L=0: Shift to the left ACG: Address of CGRAM oscillation
DL=1: 8bits ADD: Address of DDRAM. frequency
DL=0: 4bits These correspond (fosc).
N=1: 2 lines to cursor addresses
N=0: 1 line AC: Address counter used for both
F=1: 5x10 dots DDRAM and CGRAM
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Character Type LCD Module RCM2034R
CHARACTER CODE AND PATTERN TABLE
Higher )
4bit | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 0111 | 1000 | 1001 | 1010 | 1011 [ 1100 | 1101 | 1110 | 1111
Lower 4bit
cara| 7 ] D 0] IR PO P - NEH R
xxxxoooo (0) nenee =:.l= :IEI= E :.... § : i : .'.. ...l :ll=l Elll=
e U D U B 0 e ) e 1 R O o O IR ) B T
X010 | (2) | 77 PO TR O R Y I R - A B )
0000011 | (3) | 1o |t x| E | L F | e | e I I o P
XXXX01OO (4) 'IE .:g: ...=. gll.: § :ll:g E.I. ::.:E l.:-I ..- IIEI. 5.. g .- §ll.§ E: ::
xoooto1 | (5) | £ |y FIET LR B BRI LHCER R BB
o010 | (8) | [ i |3 3T R R e BEEITEE B R VR
xxxxo‘ 11 ( 7 ) .-.:. E. E.::E EIEIE :::. EI=.E E.'. I.§l| l.. ..;.. :.: I.: .ll!§ -E ;l
X000 | (0) | H3 | B, e |t 3R D LR (e |7 TR LR |
xooioon | (1) | B E TR BN G e BT ETE e TR
S CICHEIE 0 Rl O LN O P 34 1 - - e
XXXX1011 (a) '.E'- :: g...l §l- g.:l .:l g:::: l.:'l :::g. :.: =IIII gl‘lg T l---:
xoooc1100 | (4) furbea o [t E e ) E | CE R R T T R e B
XXXX11°1 (5) -:é:- o renee §.§ -ni §=§ I=. .::é: .-5. I::§I .. :l -= .ll.= .i:ll -.:..
xootto | (8) | § | g | T B I EEE
XXXX1111 (7) .-§.- -.. :. E.IIE asene :lllE .=:.. §:::; I.§II : EIE :l': -.:'
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Character Type LCD Module RCM2034R

RESET FUNCTION
Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function set up
DL = 1: Interface data length 8bits.
N = 0: 1 line display
F =0: 5x7dot

3) Display ON/OFF Control
D: = 0: Display OFF
C:. = 0: Cursor OFF
B = 0: Intermittent OFF

4) Input Set Up Mode
I/D =1: +1 (inclement)
S =0: Does Not Shift

45V
02v o2vYc o2y
Vee
free Lorr
tee < IMs
O.1ms§tmc§10ms OFF =

toee Present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied internal circuit will not operate properly.
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Character Type LCD Module RCM2034R

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and other instru-
mentations.

1)  Handling Instructions

a) Attention must be paid to avoid external shock, which will cause operational
failure.

b) Polarizer on the surface is fragile and can easily be scratched and damaged.
Therefore, please take extra care when handling. To clean surface of termina-
tion, please wipe off with alcohol.

¢) The liquid used in the LCD panel is a harmful substance and must not be
ingested. Avoid contact on exposed skin. If liquid is touched, wash thor-
oughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of time. If
it will be in direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity.

When long term storage is required, keep panels in low temperature (5°C ~
25°C) and low humidity.

2) Operational Instructions
a) Do not connect or disconnect module while power is on.
b) Turn on module power before input of signal. Turn off input signal before
turning off power to module. It can be damaged by "latch-up" phenomenon.

3) Mounting Instructions
a) Ground solder before using.
b) CMOS-IC requires caution in cases of potential ESD.
c) Do not remove panel from board.

4) Module Assembly Instructions
a) For mounting, use 4 holes on each corner and do not stress circuit.

b) To prevent contamination, scratches, or cuts on the polarizer, please use the
protective cover on the front panel.
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““Hm RCM2037R

OPTOELECTRONICS

3034 Owen Drive, Antioch, TN 37013

Character Type LCD Module

FEATURES

1)
2)
3
4
5)

6)
7)

8)
9)

16 Character x 2 Row

Wide viewing angle, high contrast ratio.

The dot construction is 5x7 dot plus 1 line.

Can be interfaced with 4bit or 8bit MPU.

Displays 160 different types of US characters and symbols plus 32 different types of special characters
and symbols.

With built-in character generator RAM, any user-design pattern can be displayed.

Display clear, cursor on/off, displayed character blink, etc., various function instruction can be accom-
plished simply.

Compact light weight type, which can easily be assembled to a machine.

Can be driven by a 5V circuit.

10) Low power consumption.
11) With option, it is possible to build transmissive, trans-reflective type with back light.

80:0.5
2.5:0.5 75+0.5 N
5505 . (Pitch 2.54)(13)33.02:03“
1T1MAX

45105

12+ 05
+
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31405
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N
b
A =4 B
[o}

93+05 57.720.1 I

* > 4-f2 SHOLE
59+05 64.5:0.3
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T
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r
o
~
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0
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o I
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Character Type LCD Module RCM2037R

BLOCK DIAGRAM
E 16
e — LCD
RS
bFo IC|— %) Jaop
DB7 8 1C
4 >

¥DD —

8§ —
Voo —

INTERFACE PIN CONNECTION

Pin NO. Symbol Pin No. Symbol
1 Ve 8 DB 1
2 VDD 9 DB 2
3 v, 10 DB 3
4 RS 11 DB 4
5 RW 12 DB 5
6 E 13 DB 6
7 DB, 14 DB 7
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Character Type LCD Module RCM2037R

DD RAM ADDRESS

1 Line 00H 01H 02H 03H | —— | ODH | OEH OFH

2Line 40H 41H 42H 43H | — | 4DH 4EH 4FH

POWER SUPPLY SAMPLE CONNECT

vDD
LCD T VDD~V
Vo VR ——VvDDI[5V]
Vss
l VDD-Vo:LCD Driving Voltage

VR:10K ohm-2 0K ohm
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Character Type LCD Module RCM2037R

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS -0.3 6.5 V
Supply Voltage for Driving LCD VDD-VO 0 6.5 Y
Input Voltage VIN 40.3 VDD+0.3 \%
Operating Temperature TOP 0 50 °C
Storage Temperature Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS (VDD=5.0 + 5% Ta=25°C)

Items Symbol | Conditions Min. | Typ. | Max. | Unit
Input High Level Voltage VIH 22 - VDD Vv
Input Low Level Voltage VIL - - 0.5 \
Output High Level Voltage VOH -IGH=0.205mA 24 - - \Y
Output Low Level Voltage VOL IOL=1.2mA - - 0.4 \%
Power Supply Current IDO VDD=5V - 1 3 mA

OPTICAL CHARACTERISTICS (Ta=25°C)

items Symbol Conditions Min. Typ. Max. - Unit
t rise time tr 0=10° $=0° - 100 250 ns
t fall time td 6=10° ¢=0° - 150 250 ns
Contrast Ratio K 6=10° $=0° - 3

01 K>1.4 - - 20 degree
Viewing Angle 02 6 =0° 40 - - degree

¢ K>1.4 +30 - - degree
¢ =20°
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Character Type LCD Module RCM2037R
OPTICAL CHARACTERISTICS
Viewing Direction Z[6=07]
1) Definition of @ and ¢ (12:00) 02
Y [ =180°]
X A X'
. \
S ]
N~
Y [$=0°]
Viewing Direction
(6:00)
2) Definition of viewing angle 6 1and 62
o o
= 0 1 <25°<0 5
(1’4
g 14
€
o
o
0, 0,
Viewing Angle
3) Definition of contrast ratio "K"
Selected | K=B2/B1
100 [ ] B
® 2 Non-selected
2 |
o |
£
S | B1
@
0 I
Driving Voltage
4) Definition of optical response time [ [T ___-_'::-:n
3|L. —{[-_._'___-JL —]
l * [ S selected ~
l S S | condition S -
-] rise time decay time
t, t,
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Character Type LCD Module RCM2037R
OPERATION
(1) Writing
RS £ VIH1 VIH 1
< VIL1 VIL1
tAS t AH
vViLi1
RIW X VIiL1 —Z
PWEH tEf
t AH
A VIHA1 VIH1} /
E “#1 vIiL1 VIL1IK
tEr ,tpsSw tH
- V I H1 valid Date VIH1
DBO-DBY VIL1 VIiL1
t CYCLE
Fig.5 Writing
item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. 5 1.0 - psec
Enable Pulse Time PWEH Fig. 5 450 - nsec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 5 - 25 nsec
Address Set-Up Time tAS Fig. 5 140 - nsec
Address Hold Time - tAH Fig. 5 10 - nsec
Data Set-Up Time tDSW Fig. 5 195 - n sec
Data Hold Time tH Fig. 5 10 - n sec
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Character Type LCD Module

RCM2037R

(2) Reading
RS ><— VIHI VIH 1Y
KK ViIL1 VILI1/
tAS t AH
R/ W 7/V,H1 Xiwm
—> k—tETf
PWEH tAH
Y VIH1 VIH 15& /——'
E “Fl viLA1 VIL1IR
tEr tDDRI tDSW tDHR
, VOHI1 OH1
DBO-DB7 volLq ValidDate oL 1
tCYCE
Fig. 6 Reading
Item Symbol Test Conditions Min. Max. Unit
Enable Cycle Time tCYCE Fig. 6 1.0 - pnsec
Enable Pulse Time PWEH Fig. 6 450 - n sec
Enable Rise Time
Enable Decay Time tEr, rEf Fig. 6 - 25 nsec
Address Set-Up Time tAS Fig. 6 140 - n sec
Address Hold Time tAH Fig. 6 10 - n sec
Data Delay Time tDDR Fig. 6 - 320 nsec
Data Hold Time tDHR Fig. 6 20 - n sec
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Character Type LCD Module RCM2037R

Symbol Level Input/ Function
Output
Power
VSS - - GND : OV
VDD I e +5V Power Voltage
VO
RS H/L input Register select signal

O: Instruction register (write)
Busy flag address counter (read)
1. Data register (read/write)

R/W R/L Input Read (R) Write (W) Select signal
"o™ Write MPU - LCD module
" Read MPU < LCD module
E HH-> L Input Signal to start read or write data.
DBO F/L Input Lower level 4 lines data bus are used to transfer data
out put power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module DB7 can be used as busy flag.
DB7
REMARK:

This module can be interfaced with both 4 or 8 bit MPU.
Data transmission can either be sent in 2 parts at 4bits or once at 8bits.

(1) Ifinterface data is 4bits, data transmission is DB4~DB7, using 4bus, and the
DB0~DB3 bus is not used.
Data transmission between module and MPU will end after two transmissions.
Upper 4bits of data (Interface data length is at 8bits when contents are

DB4~DB?7) is transmitted, then lower 4bit is sent (interface data length is at 8bits
contents are DBO~DB3).

(2) When interface data is 8bits, data DBO~DB7, data is transmitted by using data
bus.
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Character Type LCD Module RCM2037R
INSTRUCTION
Executi
Code _ Tine |
Instruction | . \wher| oss |oss|os« | oss]os2 | o8t o Description (f=250kHz)
Clear Cursor is returned to home position (address 0) after
Display 0{0]01 0]|0)O[Of O] 0| 1 [ entiredisplayis cleared 1.64 ms
Cursor Cursor is returned to home position (address 0). Shifted
atHome |01 0[0] 00|00 O] 1] * | displayis also returned to the original position. Contents
of DDRAM are not changed. 1.64 ms
Cursor advance direction and display shift are set. These
Entry Mode operations are performed during data write and read
Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and
OFF Control |O] 00| OO |Of 1| Df C| B | character blink (B) at cursor position are set. 40 ps
Cursor/ Cursor and display are shifted without changing the 40
Display shifo| o|lo| oo 1 |sidRL] * | * contents of DDRAM us
Function Interface data length (DL), number of display lines (N),
Set O|OfO] O T |DLI N| F| | * and character font (F) are set. 40 ps
CGRAM CGRAM address is set. Transmitted and received after 40 ps
Address Set|01 010 [ 1 AGG this are the data of CGRAM.
DDRAM DDRAM address is sent. Transmitted and received after 40 ps
Address Set| O O 1 ADD this are the data of DDRAM.
Busy Flag/ | Busy flag (BF) showing internal operation and contents of 0 us
address read O | 1 [BF AC address counter are read.
CGRAM/
DDRAM 110 Data are written in DDRAM or CGRAM. 46
Data Write Hs
CGRAM Read Dat 46
DDGRAM 1] 1 cad Lata Data are read out of DDRAM or CGRAM. Hs
Data Write
=1- F=0: 5x7 dots Execution
:;g _ D'- g\crement (+1) BF=1: Internal operation is being time
=D: ecrement (-1) performed changes
=1:  With display shift !
2/&:— 1: W;:h g:zp':v :h:ft BF=0: Instruction acceptable with )
e s i DDRAM: Display Data RAM change in
R/L: . Shift to the right CGRAM: Character Generator RAM internal
RIL=0. Shift to the lof ACG:  Address of CGRAM oscillation
NLCD g tothe left ADD:  Address of DDRAM. frequency
DL=0: 4bits These correspond (fosc).
N=1: 2 lines to cursor addresses
N=0: 1 line AC: Address counter used for both
F=1 5x10 dots DDRAM and CGRAM
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Character Type LCD Module RCM2037R
CHARACTER CODE AND PATTERN TABLE
ERE Y b
Faey r~igner | 0000 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1M
Lower 4 bit
[o)¢] ."'- l-'l :“‘: Ve - snee ees
RAM 0 I § L B o cveee [oe 31 eue [2% 2|2,
xxxx0000 | 1) R RRANE LA LN LNLN
, r} Y ~www TSRS L E
(1] ] [ ] . . eon P ses L] '.: . o
x x x Xm‘ (2) . E EI.I§ g I.E OOIE ...=§ :.: g.. "g.' :.:..= :OI: H .E
. 288 ] ] ", 8 ases [ ] ses (] [ ] ase s .'.:
. : .‘.. :lll :lll. : aes [] P -
x < 3) L .‘. ;nu. :o:a' E-”: 5.“. E .IE. H E l..= :::: El...
xXx m‘o J:LL. pese ! 'l :!II. i : l. I. E..Q * l“.
N .l.:. .n-. Teee --:-- ) I :
o | w3t L) v | | o R i B TN el TR I
SERECOI I o o ] LS D] Y D I I sl I R B o
® Ot ol I ERPY I OO .‘ o I S O TV (PR RS
X X X X0100 eede® | "2t ,° H HIEEEY A H * * HE B .:
see ° etee e e X1l sse o oe e
LN ol i ] D LN R IR T P
x x x x°1°1 (e) ‘.. :: ‘l-.E ::::. E“OE ::::: E'..g :: ...i '-: .I.:. EI::. 5.‘-.§
e o Hasd I ] e wasse [ aness .o soeesn et
(7) ..' :o-- :--o : : o:n : & eoves : : ---o' .“. ‘.
X X X X0110 $%°| ¢ 8 O ‘et R H HEH S
ae o see . . [ [ ] sease sase sane seesy
H
@ | o« | e Edem g g [ e [y | gy [
X X X X011 : HEH BRI S R B H o* HRE
. [YTTY 28 11 s 9 X s a - u-: e s®a
PO IS ] L R ) R BT e I O P g
XXXX1(m .‘l =‘l.= § ﬂ. : - E ... 3 ..E ae ' .'2'. l.. ..= l...
. o8 wee : » . Seee :
@ | 0d S R R P e o R N A PR
Xxxx1001 | I P I A I I O A e L R P R B R
L. 1] L2111 mes
.o o 22 i o 0y | weezaf e seeee i E -: sese
X X X X 1010 @ el 1 .0 :::.. o0 .:::. etes ....§ g § L'.. % "E"
0.0
(‘) CIEOI == I... E.-. l' lz. ...:l .é.g. g'-'. E...E :.: -l
X X X X 1011 KRN I N G LN s
.. . v v e . e assses .
® | . | b e I e Pl e
XX X X1100 IS NN I PPN sl X LI NP ) ROl L
. (1 [] .
(8) | esesa| ®°°°° ?:.g i %% =. ese ".:: DR " . '.:‘ °
X X X X 1101 evene| ¥ H : HA : H ’e . * a:u essas
s e 288 . s [} ssess | ¢ . wey seee .
0 . 0 . . aes
(7) -.. .. s ..'.. o, ":= cene LEH IR L I . o o,
X X X X1110 . . A | eems | 2% | .0. H
H .t : HIH A A B LY HE
o T s - | . 3 gf s 1
XXX X111 ® . . 5_"3 vene E“_! .::“ : :_E :..: N
L
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Character Type LCD Module RCM2037R

RESET FUNCTION
Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function Set Up

DL= 1: Interface data iength 8bits.
N= O 1 line display
F= O 5x 7 dot
3) Display ON/OFF Control
D:= O Display OFF
C:= 0 Curser OFF
B= O Intermittent OFF
4) Input Set Up Mode
D= 1. + 1 (inclement)
S= 0 Does Not Shift
45v
o2v 0.2V
02V- .
Vcc—7 ~_____/
tN:(: ta:r
toee < IMs
0.1msgt  <10ms OFF =

t, present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied internal circuit will not operate property.
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Character Type LCD Module RCM2037R

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and other instrumentations.

1) Handling Instruction

a) Attention must be paid to avoid external shock, which will cause operations failure.

b) Polarizer on the surface is fragile and can easily be scratched and damaged. Therefore,
please take extra care when handling. To clean surface of termination, please wipe off with
alcohol.

¢) The liquid used in the LCD panel is a harmful substance and must not be ingested. Avoid
contact on exposed skin. If liquid is touched, wash thoroughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of time. If it will be in
direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity.

When long term storage is required, keep panels in low temperature (5°C ~ 25°C) and low
humidity.

2) Operational Instructions
a) Do not connect or disconnect module while power is on.
b) Tum on module power before input of signal. Tum off input signal before tuming off power to
module. It can be damaged by "latch-up" phenomenon.

3) Mounting Instructions
a) Ground solder before using.
b) CMOS-IC requires caution in cases of potential ESD.
c) Do not remove panel from board.

4) Module Assembly Instructions
a) For mounting, use 4 holes on each corner and do not stress circuit.
b) To prevent contamination, scratches, or cuts on the polarizer, please use the protective cover
on the front panel.
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OPTOELECTRONICS RCM2033M

3034 Owen Drive, Antioch, TN 37013

Character Type LCD Module

DESCRIPTION
RCM2033M is an LCD module with LS| controller/driver built in.
FEATURES
1) 16 Characters x 2 Rows with LED backlight.
2) Wide viewing angle, high contrast ratio.
3) 5 x 7 dot construction in each character, plus one line.
4) Can be interfaced with 4bit or 8bit MPU.
5) Displays 160 different types of international characters and symbols plus 32 different types of special characters
and symbols.
6) With built in character generator RAM, any user-design pattern can be displayed.
7) Clear, easy to read display, with cursor on/off, and character blink. Simple instructions for various functions.
8) Compact and light weight, for easy assembly.
9) Can be driven by a 5V circuit.
10) Low power consumption.
11) Optional transmissive, transflective type with back light.
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- Character Type LCD Module RCM2033M

BLOCK DIAGRAM

L CD

| C

| 0
= 2
L8

)

Fig. # 3, Block Diagram

INTERFACE PIN CONNECTION

Pin No. Symbol Pin No. Symbol
1 Vs 9 DB 2
2 Voo 10 DB 3
3 Y 11 DB 4
4 RS 12 DB 5
5 RW 13 DB 6
6 E 14 DB 7
7 DB, 15 VLED

8 DBI 16 VLED+
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Character Type LCD Module RCM2033M

DD RAM ADDRESS

1Line | OOH 01H | 02H | O3H — 0DH OEH| OFH
2Lline | 40H 41H | 42H | 43H — 4DH 4EH | 4FH

POWER SUPPLY SAMPLE CONNECTION

VDD
LCD T VOD-Vo
Vo VR ——VvDD[5V]
MODULE
Vss
J7 VDD-Vo:LCD Driving Voltage
VR:10Kohm-2 0K ohm

Fig. 4 Power Supply Sample Connection

|
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Character Type LCD Module RCM2033M

ABSOLUTE MAXIMUM RATINGS
items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS -0.3 6.5 \
Supply Voltage for Driving LCD VDD-V0 0 6.5 V-
Input Voltage VIN -03 VDD+0.3 \Y
Operating Temperature TOP 0 50 °C
Storage Temperature Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS

Items Symbol| Conditions Min. | Typ. | Max. | Unit
Input High Level Voltage VIH 2.2 - VDD \'
Input Low Level Voltage VIL - - 0.6 \Y)
Output High Level Voltage VOH -10H=-0.205mA | 2.4 - - \
Output Low Level Voltage VOL 10L=1.2mA - - 0.4 \%
Power Supply Current IDD VDD=5V - 1 3 mA
LED Forward Current ILED VLED =5V - 60 80 mA
OPTICAL CHARACTERISTICS

Items Symbol Conditions Min. Typ. Max. Unit
t rise time tr 6 =10° $=0° - 100 | 250 ms
t fall time td 6=10° $=0° - 150 | 250 ms
Contrast Ratio K 0=10° $=0° - 3

61 K>1.4- - 20 |degree
Viewing Angle 62 ¢ =0° 40 - - degree

) K>1.430 t - - |degree
6 =20°
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Character Type LCD Module RCM2033M

OPTICAL CHARACTERISTICS
Z[6=07
1) Definition of 6 and ¢

X > — X
Y [$=0°]
2) Definition of viewing angle 6 1and 62
2
§ 0, <25°<6,
g 14
€
o
o
0, 0,
Viewing Angle
3) Definition of contrast ratio "K" Selected
Bo
100 {
Non-selected
L K-B2/B1
g B
S
L
K=
o 0
Driving Voltage
4) Definition of optical response time
e
' SN 2T Selected <
8V \ 8 Condition §
e
l |
rise time L J decay time
ty ty
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Character Type LCD Module

RCM2033M

OPERATION
(1) Writing
RS ><4 VIH1 V|H1_;<
< VIL1 VIL1
tAS tAH
VIL1
R/W X VIL1 ‘Z
S—tEf
PWEH tAH
+ VIH1 VIH1 x| I/
E Tl VIL1 VIL1 [N
tEr , tDSW_ | tH N
- VIH1  valid Dat VIH1
DBO-DBY viLi PR GAVILA
tCYCLE
Fig.5 Writing
Item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. 5 1.0 - p sec
Enable Pulse Time PWE Fig. 5 450 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 5 - 25 n sec
Address Set-Up Time tAS Fig. 5 140 - n sec
Address Hold Time tAH Fig. 5 10 - n sec
Data Set-Up Time tDSW Fig. 5 195 - nsec
Data Hold Time tH Fig. 5 10 - nsec
|
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Character Type LCD Module RCM2033M
(2) Reading
/" VIHI VIHL
RS >4— VILI VILI
tAS tAH
R/W VIHI N VIHI
— PWEH — o Ef
tAH
W VIHI VIHI N /
E £l VIL VILI -
tEr tDDR , tDSw |, tDHR
VOHI ; VDHI
DBO~DB7 VDLI Valid Data VDLI
tCYCLE
Fig.6 Reading
Item Symbol Test Conditions Min. Max. Unit
Enable Cycle Time tCYCE Fig. 6 1.0 - u sec
Enable Pulse Time PWEH Fig. 6 450 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 6 - 25 nsec
Address Set-Up Time tAS Fig. 6 140 - nsec
Address Hold Time tAH Fig. 6 10 - nsec
Data Delay Time tDDR Fig. 6 - 320 n sec
Data Hold Time tDHR Fig. 6 20 - nsec
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Character Type LCD Module RCM2033M

PIN FUNCTION
Symbol Level Input/ Function
Output
Power

VSS o — GND : OV
VDD - e + 5V Power Voltage
VO p— —
RS H/L input Register select signal

O: Instruction register (write)

Busy flag address counter (read)

1: _Data register (read/write)
R/W H/L Input Read (R) Write (W) Select signal

"o"; Write MPU — LCD module

" Read MPU « LCD module
E HH>L Input Signal to start read or write data.
DBO H/L Input Lower level 4 lines data bus are used to transfer data

out put power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module.
DB7 DB7 can be used as busy flag.
REMARK:

This module can be interfaced with both 4 or 8bit MPU.
Data transmission can either be sent in 2 parts at 4bits or once at 8bits.

(1) Ifinterface data is 4bits, data transmission is DB4~DB7, 'using 4bus, and the
DB0~DB3 bus is not used.
Data transmission between module and MPU will end after two transmissions.
Upper 4bits of data (Interface data length is at 8bits when contents are
DB4~DB?7) is transmitted, then lower 4bit is sent (interface data length is at 8bits
contents are DBO~DB3).

(2) When interface data is 8bits, data DBO~DB?7, data is transmitted by using data
bus.

t
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Character Type LCD Module RCM2033M
INSTRUCTION
Code Beouton
|n5trUCt|0n RSlRIWDB7 DB6 |DB5|DB4 | DB3|DB2 | DB1 pBO Descnptlon (f=250kHZ)
C!ea' Cursor is returned to home position (address 0) after
Display 01 0(O[O|OJO[Of OO 1 | entiredisplayis cleared
1.64 ms
Cursor Cursor is returned to home position (address 0). Shifted
at Home 0jo0|j0jojofojoyo0p1| > display is also returned to the original position. Contents
of DDRAM are not changed.
1.64 ms
Cursor advance direction and display shift are set. These
Entry Mode operations are performed during data write and read
Set Ol ojo|l o]o|O|O| 1|{UD] S | modes
) 40 ps
Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and
OFF Control [Of OO | O]O|O| 1} D| C | B | character blink (B) at cursor position are set. 40 pis
Cursor/ Cursor and display are shifted without changing the 40
Display Shiff 0| O|O| O|O| 1 |S/QR/L| * | * contents of DDRAM us
Function Interface data length (DL), number of display lines (N),
Set 0| O[O OV [DLf N[ F| * | * | and character font (F) are set.
40 ps
CGRAM CGRAM address is set. Transmitted and received after 40 s
Address Set[O OO | 1 ACG this is the data of CGRAM.
DDRAM DDRAM address is set. Transmitted and received after 40 pis
Address Set{0 | 00 ADD this is the data of DDRAM.
Busy Flag/ Busy flag (BF) showing internal operation and contents of 0 us
address read O | 1 |BF AC address counter are read. H
CGRAM/
DDRAM (11 O Write Data Data is written in DDRAM or CGRAM. 46
Data Write HS
CGRAM Read Dat 46
DDRAM |1 1 ead bata Data is read out of DDRAM or CGRAM. Hs
Data Write
I/D=1: Increment (+1) DDRAM: Display Data RAM
I/D=0: Decrement (-1) CGRAM: Character Generator RAM Execution
S=1: With display shift ACG: Address of CGRAM time
S/C=1: With display shift ADD: Address of DDRAM. changes
S/C=0: Cursor Movement These correspond with
R/L=1: Shift to the right to cursor addresses change in
R/L=0: Shift to the left AC: Address counter used for both internal
DL=1: 8bits DDRAM and CGRAM oscillation,
DL=0: 4bits frequency
N=1: 2lines (fosc).
N=0: 1line
F=1: 5x10 dots
F=0: bx7 dots
BF =1: Internal operation is being performed
BF=0: Instruction acceptable 45 RCM2033M.PM4, OPTOELECTRONICS, O-15, rev. 12/16/92
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CHARACTER CODE AND PATTERN TABLE
EIE Y
fﬁm'\ ‘b:' h:,: 0000 | 0010 | 0011 | 0100.| 0101 [ 0110 | 0111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1IN
er
CG .mn - ' B smee ese
RAM HIOH .'. i ;nu. .. 5:::0 ssese o.n.i sse o% & ;-":
X X X X 0000 ) =:": g's.. H H ™ oo =l-=o e’
HEERE A e T ||
H . H ol H oo, o"-: o o M "c:
SERET I I O I 0 s 4 O ] e B I W R B e
T3 wea | sees [ sess @ ses O
= . . ] : . : : : U . H . - : L 1] .
X X X X0010 ) ..o E-u E'=:' so .s !n“. : .n§ : :.E :.:. E"' 5".3
seese | pese ] s | sepy A L [] [ :.n
H
N e e setes | ° |ecase
assse .. = a0e ...' ose - : : ":.. ‘=.. 11} PRP
X X X X0011 “ * .;' s 3|5 . H * e H . H : * | HYS
(11 sese s8se 1] LX11} sus [ ) L] L X1 [ 11]
(3) .: :. -.. E"-: “E“ -“-E 'g' e . Bl E
X X X X0100 [0 L B ol S H COEN B ". ‘ S A -‘
{11 ] 111 L1} (X111} :.- . e
K Shese | sseee [ ® ] O 0 i .«
o Seee |3 HE S ©*02" | suses | "% esse | o @
z.:. .... E.... E ! :“I . sasse .i.l: eee L1 N .:...
X X X X0110 ™ =.°.' ;“.3 " 3. -: ‘;. :- or .":: ! 5 oy =. ! -'.
e o see L] e . o . I N LX) '...8_ sene oeeesy
:
b ki I I eesen [ seees [ %
L] L[] . . . . [ ] susse - L ] oen e osee sesee
X X X X011 ® HER :.3.5 e EEH KA RIS '“j g
]
| 1| et | et R [ e [ R R e
X X X X 1000 '-. HE B s %y H .-'o o S I R o%
(1] o L] ] ] L] a0 9 1} L] . L]
*. M B * LIS H . N
R L BT Y PN o B S L B P
X X X X 1001 @ .’ .’ : H "'§ : H KR B
» L] see o e as *” L ] s 2. 00 L1113
I..'
WET Ve v .
o] 28 i .’ oy | weenel e .".E % ; ws | vene’
X X X X 1010 R IR 1 PP I B I I B HEHE RS
e ssege Y weeen]| ssees| mscee] 8 al se : H
....
. H : o :” o oseln | & ssecn| o o
(4) esgen * HS . . -. seees : : Ml I H S -l
xxxx1011 I I I O 0 R e D O O R =
L . . L Ll
K : N R o BT ke BT P
ol **% ‘ ssese .. H
LR el L 0 P IO B R I Y b
XXX X1101 H I s s K senta] 9° "o o] pee® 2eee R
" .n.. . s FLALT B . O | eene 'Ecc: uE-- -"n ..::.
XX XX1110 e «* .-; g. E '::‘ eens H P :° H
L1l a . s o -.I‘ 'II. * : * : L]
o* .".! :".: e o 3 o °*t%%| t.s :-: E
XX XX111N ® 1. kI R OS] Oy I
LY . oesee Lodd Ldd o L Ll ] :
H
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Character Type LCD Module RCM2033M

RESET FUNCTION

Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function set up
DL = 1: Interface data length 8bits.

= 0: 1 line display
F =0: 5§x7dot

3) Display ON/OFF Control
D: = 0: Display OFF
C: =0: Cursor OFF
B =0: Intermittent OFF

4) Input Set Up Mode
I/D=1. +1 (inclement)
S =0: Does Not Shift

45V

0.2V Z 02V.
-7 TN

t t

rec OFF

» . >
»

0.1ms<t  <10ms tore £ 1MS
=Icc—=

0.2v

torr Present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied intemal circuit will not operate properly.
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Character Type LCD Module RCM2033M

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and other instrumenta-
tions.

1)  Handling Instructions

a) Attention must be paid to avoid external shock, which will cause operational failure.

b) Polarizer on the surface is fragile and can easily be scratched and damaged. There-
fore, please take extra care when handling. To clean surface of termination, please
wipe off with alcohol.

¢) The liquid used in the LCD panel is a harmful substance and must not be ingested.
Avoid contact on exposed skin. If liquid is touched, wash thoroughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of time. If it will be
in direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity.

When long term storage is required, keep panels in low temperature (5°C ~ 25°C) and
low humidity.

2) Operational Instructions
a) Do not connect or disconnect module while power is on.
b) Tum on module power before input of signal. Tum off input signal before tuming off
power to module. It can be damaged by "latch-up" phenomenon.

3) Mounting Instructions
a) Ground solder before using.
b) CMOS-IC requires caution in cases of potential ESD.
c) Do not remove panel from board.

4) Module Assembly Instructions
a) For mounting, use 4 holes on each comer and do not stress circuit.

b) To prevent contamination, scratches, or cuts on the polarizer, please use the protec-
tive cover on the front panel.
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ROHM
OPTOELECTRONICS RCM2013R

3034 Owen Drive, Antioch, TN 37013

Character Type LCD Module

DESCRIPTION
RCM2013R is an LCD module with LS| controller/driver built in.
FEATURES

1) 16 Character x 2 Rows.

2) Wide viewing angle, high contrast ratio.

3) 5 x 7 dot construction in each character.

4) Can be interfaced with 4bit or 8bit MPU.

5)  Displays 208 different types of international characters and symbols plus 32 different
types of special characters and symbols.

6)  User designed display pattern with built in character generator RAM.

7)  Clear, easy to read display, with cursor on/off, and character blink. Simple instructions
for various functions.

8) Compact and light weight , for easy assembly.

9)  Can be driven by a 5V circuit.

10) Low power consumption.

84. 0£0.5 . 2-R1. 4
w|2.5%0. 5 79. 00. 5 © 12. OMAX.
w| of 3, 7540, 71.5%0. 5 o 4.920. 5
S| w 2
H > O.
e 3
W} «—
F B
™ T}
. p [Te)
o o s 0
H H
g i EE
o | of -
N ™ (“8 <
« - |
o o B
H -
w
. I L)
1.6%0. 3
4.0£0.5 18910, (P2.54x13)(33. 0240.(3
9.940.5 56. 2+0. 2
6.540.5 63. 0£0. 3
USAGE
Personal Computer, Word Processor, Facsimile, Telephone, etc.
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Character Type LCD Module RCM2013R

BLOCK DIAGRAM
E LCD

. =

RS L

080

{ <:s '> Ic ——————-54()] ]/40\[

D87

> ©

Voo

Vss

Vo

Fig. # 3, Block Diagram
INTERFACE PIN CONNECTION

Pin NO. Symbol Pin No. Symbol
1 Vo 8 DB 1
2 Voo 9 DB 2
3 V, 10 DB 3
4 RS 11 DB 4
5 R/W 12 DB §
6 E 13 DB 6
7 DB, 14 DB 7
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Character Type LCD Module RCM2013R

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS 0 6.5 \'
Supply Voltage for Driving LCD VDD-V0 0 6.5 \)
Input Voltage VIN -0.3 VDD+0.3 Vv
Operating Temperature TOP 0 50 °C
Storage Temperature Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS (VDD=5.0 +5% Ta=25°C)

Items Symbol | Conditions Min. | Typ. | Max.| Unit
Input High Level Voltage VIH 22 - VDD \'}
Input Low Level Voltage VIL - - 0.6 Vv
Output High Level Voltage | VOH -1 OH=0.205mA 24 - - \
Output Low Level Voltage VOL 1 0L=1.2mA - - 0.4 \Y)
Power Supply Current IDD VDD=5V - 1.5 3 mA

OPTICAL CHARACTERISTICS (Ta=25°C)

Items Symbol Conditions Min. Typ. Max. Unit
t rise time tr 6=10° $=0° - 100 | 250 ms
t fall time td 6=10° $=0° - 150 | 250 ms
Contrast Ratio K 6=10° $=0° - 3

01 K>1.4 - - 20 degree
Viewing Angle 62 ¢ =0° 40 - - degree

¢ K>1.4 +30 - - degree
0 =20°
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Character Type LCD Module RCM2013R

DD RAM ADDRESS

1Lline | OOH ] O1H | 02H | O3H | —— ODH O0EH OFH
2Line | 40H | 41H | 42H | 43H |— 4DH 4EH 4FH

POWER SUPPLY SAMPLE CONNECTION

vDD °
LCD T VDD-Vo
Vo %VR ——VDDI[5V]
MODULE -
Vss e
71/ VDD-Vo:LCD Driving Voltage
VR:10K ohm -2 0K ohm

Fig. 4 Power Supply Sample Connection
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Character Type LCD Module RCM2013R

OPTICAL CHARACTERISTICS

Z[6= 0°]

1) Definition of 6 and ¢

Y
X NN
Y' [¢= 0°]
2) Definition of viewing angle 6 1and 6 2
(=} °
§ 91 <25 <92
‘g 14
€
o
(8]
0, 6,
Viewing Angle
3) Definition of contrast ratio "K"
Selected ‘
100 5
o\; | 2 Non-selected
o | K=B2/B1
£
f_,, | B,
@
0 ]
Driving Voltage
4) Definition of optical response time " N "_"_T_:‘:" 1
e l '{[“’““"l —
) S| selected f'li_
S 8| condition / EN
. rise time decay time
t t,
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Character Type LCD Module RCM2013R
OPERATION
(1) Writing
Y VIH1 VIH1 -~
RS ><— ViIL1 ViL1 —><
tAS tAH
VIiL1
R/W X\ VIL1 -Z
— K
PWEH tAH tef
¥ VIH1 VIH1 -} /
E -1 VIL1 VIL1 |X Y
tEr L IDSW || tH
- VIH1 . VIH1
DBO ~ DB7 viL1 Valid Date A v/’
tCYCLE
Fig. 5 Writing
Item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. 5 1.0 - | sec
Enable Pulse Time PWE Fig. 5 450 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 5 - 25 n sec
Address Set-Up Time tAS Fig. 5 10 - n sec
Address Hold Time tAH Fig. 5 195 - n sec
Data Hold Time tH Fig. 5 10 - n sec
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Character Type LCD Module RCM2013R
(2) Reading
/" VIHI VIHI
RS ><— VILI VILI —><
tAS tAH
R/W £ VIHI \—\K VIHI
PWEH — k— tEf
tAH
1/ VIHI VIHPX /
E | VILI VILI W,
tEr tbDR , tDSW || tDHR
VOHI VOHI
DBO~DB7 VOLI VOLI
tCYCLE
Fig. 6 Reading
Item Symbol |Test Conditions Min. Max. Unit

Enable Cycle Time tCYCE Fig. 6 500 - n sec
Enable Pulse Time PWEH Fig. 6 220 - n sec
Enable Rise Time

Enable Decay Time tEr, ref Fig. 6 - 20 n sec
Address Set-Up Time tAS Fig. 6 40 - n sec
Address Hold Time tAH Fig. 6 10 - nsec
Data Delay Time tDDR Fig. 6 - 120 n sec
Data Hold Time tDHR Fig. 6 20 - n sec
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Character Type LCD Module RCM2013R
PIN FUNCTION
Symbol Level Input/ Function
Output
Power

VSS — '— GND : OV
VDD A — +5V Power Voltage
VO
RS H/L Input Register select signal

O: Instruction register (write)

Busy flag address counter (read)

1: Data register (read/write)
R/W H/L Input Read (R) Write (W) Select signal

"o™ Wirite MPU — LCD module

"™ Read MPU <« LCD module
E HH—->L Input Signal to start read or write data.
DBO H/L Input Lower level 4 lines data bus are used to transfer data

output power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module.
DB7
REMARK:

This module can be interfaced with both 4 or 8bit MPU.
Data transmission can either be sent in 2 parts at 4bits or once at 8bits.

(1)

(2)

If interface data is 4bits, data transmission is DB4~DB7, using 4bus, and the
DBO0~DB3 bus is not used.

Data transmission between module and MPU will end after two transmissions.

Upper 4bits of data (Interface data length is at 8bits when contents are
DB4~DB?7) is transmitted, then lower 4bit is sent (interface data length is at

8bits contents are DBO~DB3).

When interface data is 8bits, data DBO~DB?7, data is transmitted by using data

bus.
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Character Type LCD Module

RCM2013R

INSTRUCTION
Code E"$i°,:2°“
|nstruct|0n RJRIWDB7 DB6 |DB5|DB4 | DB3|DB2 | DB1 pBO Descnptlon (f=250kHZ)
g!ealr ololol olololololol 1 Cursor is returned to home position (address 0) after
Ispla i i i
play entire display is cleared 1.64 ms
Cursor . Cursor is returned to home position (address 0). Shifted
at Home ojojojojofojofojn display is also returned to the original position. Con-
tents of DDRAM are not changed. 1.64 ms
Cursor advance direction and display shift are set.
Entry Mode These operations are performed during data write and
Set ofojojojojojof 1]UD| S | read modes
) 40 ps
Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and
OFF Control 101 0101 010 [0 1} DfC| B | character blink {B) at cursor position are set. 40 us
Cursor/ Cursor and display are shifted without changing the 0
Display shift |O| 0[O | 0|0 |1 [S/QRL| * | * | contents of DDRAM Hs
Function . | . | Interface data length (DL), number of display lines (N),
Set 00O O}1|DLI NfF and character font (F) are set.
40 us
CGRAM CGRAM address is set. Transmitted and received after 40 us
Address Set [0} 010 | 1 ACG this is the data of CGRAM. W
DDRAM DDRAM address is set. Transmitted and received after 40 us
Address Set |0 010 ADD this is the data of DDRAM. .
Busy Flag/ Busy flag (BF) showing internal operation and contents 0 us
addressread | 0 | 1 |BF AC of address counter are read. H
CGRAM/
DDRAM {110 Write Data Data iswritten in DDRAM or CGRAM.
Data Write 46 ps
CGRAM Read Dat
DDRAM 1] 1 ead Lata Data is read out of DDRAM or CGRAM. 46 ps
Data Write
I/D=1: Increment (+1) DDRAM: Display Data RAM
1/D=0: Decrement (-1) CGRAM: Character Generator RAM Execution
S=1: With display shift ACG: Address of CGRAM time
S/C=1: With display shift ADD: Address of DDRAM. changes
§/C=0: Cursor Movement These correspond with
R/L=1: Shift to the right to cursor addresses change in
R/L=0: Shift to the left AC: Address counter used for both internal
DL=1: 8bits DDRAM and CGRAM oscillation
DL=0: 4bits frequency
N=1: 2lines (fosc).
N=0: 1line
F=1: 5x10 dots
F=0: 5x7 dots
BF=1: Internal operation is being performed
BF:O' InStrUCtion aCCeptab'e 57 RCM2013R PM4, OPTOELECTRONICS, 0-19 2/17/93
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CHARACTER CODE AND PATTERN TABLE
FEE Y b
T ~lgner | 0000 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1010 | 1011 | 1100 | 1101 | 1190 | 1119
Lower 4 bit
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PP I Nl B s 0 N 00 LY OO 0 O 1A
BOTETTETTE F e [e o] o [t [odee | =5 [ onee | o
X X X X0101 S O B e H L A R s i8],
L] Sew sene s ase s L L 9 LI111] LTT) [ )
ol Il i IO R B S I e I
X X X X0110 D | g%,0] Fu LR I A et BB it R
as 8 [ 11 . L] L] o 2 [ LX) ...': :.... sesees
H
.g '..:x :'--. E E '...' . 1 d susse ..:.. eeees .::.I.
X X X X011 @ ¢ | ETH RS T i ad| et TET el o HIH
I 2098 29 L1} 3N S X 8 9 ...: - ww
IR RN I .. o
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Character Type LCD Module RCM2013R

RESET FUNCTION

Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function set up
DL =1: Interface data length 8bits.
N =0: 1line display
F =0: 5x7dot

3) Display ON/OFF Control
D: =0: Display OFF
C: =0: Cursor OFF
B =0: Intermittent OFF

4) Input Set Up Mode
I/D =1: + 1 (inclement)
S =0: Does Not Shift

45V /
0.2V 02V. 0.2V
Vee NS
tree tOFF
toee < IMsS
O.1msS__trCCS__1OmS OFF =

toer Present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied internal circuit will not operate properly.
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Character Type LCD Module RCM2013R

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and other instrumentations.

1) Handling Instruction

a) Attention must be paid to avoid external shock, which will cause operations failure.

b) Polarizer on the surface is fragile and can easily be scratched and damaged. There-
fore, please take extra care when handling. To clean surface of termination, please
wipe off with alcohol.

¢) The liquid used in the LCD panel is a harmful substance and must not be ingested.
Avoid contact on exposed skin. If liquid is touched, wash thoroughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of time. If it will be
in direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity.

When long term storage is required, keep panels in low temperature (5°C ~ 25°C) and
low humidity.

2) Operational Instructions
a) Do not connect or disconnect module while power is on.
b) Turn on module power before input of signal. Turn off input signal before turning off
power to module. It can be damaged by "latch-up" phenomenon.

3) Mounting Instructions
a) Ground solder before using.
b) CMOS-IC requires caution in cases of potential ESD.
c¢) Do not remove panel from board.

4) Module Assembly Instructions
a) For mounting, use 4 holes on each corner and do not stress circuit.

b) To prevent contamination, scratches, or cuts on the polarizer, please use the protective
cover on the front panel.
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OPTOELECTRONICS

3034 Owen Drive, Antioch, TN 37013

RCM2025R

Character Type LCD Module

DESCRIPTION
RCM2025 R is an LCD module with LSI controller/driver built in.

FEATURES

1) 16 Character x2 Rows

2)  Wide viewing angle, high contrast ratio.

3) 5 x 7 dot construction in each character, plus one line.

4) Can be interfaced with 4bit or 8bit MPU.

5) Displays 160 different types of international characters and symbols plus 32 different types of special
characters and symbols.

6) User designed display pattem with built in character generator RAM.

7) Clear, easy to read display, with cursor on/off, and character blink. Simple instructions for various
functions.

8) Compact and light weight, for easy assembly.

9)  Can be driven by a 5V circuit.

10) Low power consumption.
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Character Type LCD Module RCM2025R

BLOCK DIAGRAM

o — LCD

RS

PBO 8 IC—_J&@

DBF I1C
>

4

VoD
VeS — 3

VO
Fig. # 3, Block Diagram
INTERFACE PIN CONNECTION
Pin NO. Symbol Pin No. Symbol
1 Vas 8 DB 1
2 Vo 9 DB 2
3 V, 10 DB 3
4 RS 11 DB 4
5 R/W 12 DB 5
6 E 13 DB 6
7 DB, 14 DB 7
62 RCM2025R.PM4
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Character Type LCD Module RCM2025R

DD RAM ADDRESS

1Line | O0H 01H | 02H | 03H | —— ODH OEH OFH
2Lline | 40H 41H | 42H | 43H | —— 4DH 4EH 4FH

POWER SUPPLY SAMPLE CONNECTION

vDD ®
LCD T voo-ve
Vo %VR ——VDD[5V]
MODULE
Vss ®
7J7 VDD-Vo:LCD Driving Voltage
VR:10Kohm-20K ohm

Fig. 4 Power Supply Sampie Connection
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Character Type LCD Module RCM2025R

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Items Symbol Min. Max. Unit
Supply Voltage for Logics VDD-VSS 0 6.5 \")
Supply Voltage for Driving LCD VDD-V0 0 6.5 \)
Input Voltage VIN -0.3 VDD+0.3 \Y
Operating Temperature TOP 0 50 °C
Storage Temperature Tstg -20 70 °C

ELECTRICAL CHARACTERISTICS (VDD=5.0+5% Ta=25°C)

Items Symbol | Conditions Min. | Typ. | Max. | Unit
Input High Level Voltage VIH 2.2 - VDD- \Y
Input Low Level Voltage VIL - - 0.6 Y
Output High Level Voltage VOH - 1 0H=0.205mA 24 - - \
Output Low Level Voltage VOL 1 0L=1.2mA - - 0.4 \'
Power Supply Current IDD VDD=5V - 1.5 3 mA

OPTICAL CHARACTERISTICS (Ta=25°C)

items Symbol Conditions Min. Typ. Max. Unit
t rise time tr 6=10° $=0° - 100 250 ms
t fall time td 6=10° $=0° - 150 | 250 ms
Contrast Ratio K 6=10° $=0° - 3

01 K>1.4 - - 20 degree
Viewing Angle 02 ¢ =0° 40 - - degree

¢ K>1.4 +30 - - degree
6 =20°
64 RCM2025R.PM4
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Character Type LCD Module RCM2025R
OPTICAL CHARACTERISTICS
Viewing Direction Z[6=07]
1) Definition of 8 and ¢ (12:00) 0 2
Y [¢ =180°]
X — X
Y \
S~ |
\[ -~
Y [$=0°]
Viewing Direction
(6:00)
2) Definition of viewing angle 6 1and 62
o )
= 91 <25 <92
(14
?é? 1.4
€
o
o
0, 0,
Viewing Angle
3) Definition of contrast ratio "K"
Selected I
100
® ' B, Non-selected
§ K=B2/B1
=
L
()]
@
0 ]
Driving Voltage
4) Definition of optical response time |' [~ ___‘_‘::‘:" !
PEFE== ==
— T == I
l <! = T selected S
I S, S| condition L
-] risetime decay time
tr td RCM2025R PM4
65 OPTOELECTRONICS, O-12 05/04/92

ROHM CORPORATION - Rohm Electronics Division, 3034 Owen Dr., Antioch, TN 37013 (615)641-2020 FAX (615)641-2022



Character Type LCD Module RCM2025R
OPERATION
(1) Writing
RS ><— VIH1 V|H1§;<
N VIL1 VILA1
tAS tAH
VIL1
R/W XR VIL1 ”Z
A tEf
PWEH tAH
# VIH1 VIHT } I/
E 7| VIL1 VIL1 | K
tEr , tDSW tH N
- VIH1 i VIH1
DB0O-DB7 VIL 1 Valid Data VIL 1
tCYCLE
Fig.5 Writing
Item Symbol Test Condition | Min. Max. Unit
Enable Cycle Time tCYCE Fig. 5 500 - nsec
Enable Pulse Time PWE Fig. 5 220 - n sec
Enable Rise Time
Enable Decay Time tEr, tEf Fig. 5 - 20 n sec
Address Set-Up Time tAS Fig. 5 40 - n sec
Address Hold Time tAH Fig. 5 10 - n sec
Data Hold Time tH Fig. 5 10 - n sec
RCM2025R.PM4
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Character Type LCD Module RCM2025R
(2) Reading
RS ><— VIH1 VIH1
N VIL1 VILA1
tAS tAH
R/W £ VIH1 VIH1
— <—tEf
PWEH tAH
ZZ VIH1 VIH1 R 1/
E 7 VILA VIL1 'K /]
tEr tDDR , tDSW || tDHR
- VOH1 ; VDH1
DB0-DB7 VDL 1 Valid Data VDL
tCYCE
Fig.6 Reading
Iitem Symbol Test Conditions Min. Max. Unit
Enable Cycle Time tCYCE Fig. 6 1000 - nsec
Enable Pulse Time PWEH Fig. 6 450 - n sec
Enable Rise Time
Enable Decay Time tEr, rEf Fig. 6 - 25 n sec
Address Set-Up Time tAS Fig. 6 140 - n sec
Address Hold Time tAH Fig. 6 10 - n sec
Data Delay Time tDDR Fig. 6 - 320 n sec
Data Hold Time tDHR Fig. 6 20 - nsec
67 RCM2025R.PM4
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Character Type LCD Module RCM2025R
PIN FUNCTION
Symbol Level Input/ Function
Output
Power

VSS — — GND : oV
VDD — — +5V Power Voltage
VO
RS H/L Input Register select signal

O: ' Instruction register (write)

Busy flag address counter (read)

1: Data register (read/write)
R/W H/L Input Read (R) Write (W) Select signal

"o": Write MPU — LCD module

"" Read MPU « LCD module
E HH->L input Signal to start read or write data.
DBO H/L Input Lower level 4 lines data bus are used to transfer data

output power between MPU and module. When operated with 4bits,
DB3 this function does not work.
DB4 H/L Input Upper level 4 lines data bus are used to transfer data
output power between MPU and module.
DB7
REMARK:

This module can be interfaced with both 4 or 8bit MPU.
Data transmission can either be sent in 2 parts at 4bits or once at 8bits.

1)

()

If interface data is 4bits, data transmission is DB4~DB7, using 4bus, and the
DB0~DB3 bus is not used.

Data transmission between module and MPU will end after two transmissions.

Upper 4bits of data (Interface data length is at 8bits when contents are
DB4~DB?7) is transmitted, then lower 4bit is sent (interface data length is at 8bits
contents are DBO~DB3).

When interface data is 8bits, data DBO~DB7, data is transmitted by using data

bus.
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Character Type LCD Module RCM2025R
INSTRUCTION
Execui
Code Pecuton
lnStrucnon RJR/WDB7 DB6 |DB5|DB4 | DB3|DB2 | DB1 PBO Descnptlon (f=250kHZ)
Clear Cursor is returned to home position (address 0) after
Display 010{0L O|O|O|O| OO ]| 1 | entiredisplayis cleared 1.64 ms
Cursor Cursor is returned to home position (address 0). Shifted
atHome |Of OJO} OfOJO} O] Of 1| * | displayis also returned to the original position. Contents
of DDRAM are not changed. 1.64 ms
Cursor advance direction and display shift are set. These
Entry Mode operations are performed during data write and read
Set Ol o|0f OjO|O}|O| 1|U/D] S | modes
) 40 ps
Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and
OFF Control |0} 010 O[O O| 1| D| C| B | character blink (B) at cursor position are set. 40 ps
Cursor/ Cursor and display are shifted without changing the 40
DISplav Shift 0 0 O 0 0 1 S/C R/L * ¥ contents of DDRAM us
Function ol Interface data length (DL), number of display lines (N),
Set 010]0| O] 1|DLI N| F and character font (F) are set.
40 ps
CGRAM CGRAM address is set. Transmitted and received after 40 ps
Address Set|0| 00| 1 ACG this is the data of CGRAM.
DDRAM DDRAM address is set. Transmitted and received after 40 ps
Address Set|0| 010 ADD this is the data of DDRAM.
Busy Flag/ Busy flag (BF) showing internal operation and contents of 0 us
address read O | 1 |BF AC address counter are read.
CGRAM/
DDRAM (1| O Write Data Data iswritten in DDRAM or CGRAM. 46
Data Write HS
CGRAM Read Dat 46
DDRAM |11 1 eadbaia Data is read out of DDRAM or CGRAM. us
Data Write
I/D=1: Increment (+1) DDRAM: Display Data RAM
I/D=0: Decrement (-1) CGRAM: Character Generator RAM Execution
S=1: With display shift ACG: Address of CGRAM time
S/C=1: With display shift ADD: Address of DDRAM. changes
S/C=0: Cursor Movement These correspond with
R/L=1: Shift to the right to cursor addresses change in
R/L=0: Shift to the left AC: Address counter used for both internal
DL=1: 8bits DDRAM and CGRAM oscillation
DL=0: 4bits frequency
N=1: 2lines (fosc).
N=0: 1line
F=1: b5x10 dots
F=0: 5x7 dots
BF =1: Internal operation is being performed RCM2025R PM4
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Character Type LCD Module RCM2025R

RESET FUNCTION
Upon reset, the module will automatically reset to its initial function.
At initial function, please start by using the following instructions.

1) Clear Display
(Note: Busy flag (BF) is active high - BF=1)

2) Function set up
DL = 1:Interface data length 8bits.
N =0:1line display
F =0: 5 x 7 dot

3) Display ON/OFF Control
D: = 0: Display OFF
C: =0:Cursor OFF
B =0: Intermittent OFF
4) Input Set Up Mode
I/D =1: + 1 (inclement)
S =0: Does Not Shift

45V
02y Z / 0.2V
0.2V .
N/
tee tOFF
0.1ms<t  <10ms Lore £ 1Ms
=JIcCc—

toer Present instant or ON.OFF time.
(Remark) Unless above electrical condition are
satisfied intemal circuit will not operate properly.
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Character Type LCD Module RCM2025R
CHARACTER CODE AND PATTERN TABLE
Higher|
Lowe 4bit | 0000 [ 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1M1
4bit
RAM g.u'g .o= i ;n-g .' !:::l euese .3:3 ::: :'-.= ;- ":
X X X X 0000 m . g.:-. 3 H o’ 0 [ e’ :-"--
z .= "'- .‘“. II-: e . L 2
H . : : H It :o. .-.ll ' st %l
ooooor | ® | 1| 4 (e |Ead || e | [T (e |
i ! .“. '_:"_.=-—_§.—‘L'- : :" .‘ o w . L 13
. :nu oun' :.“c .c.. , .= : : : '. -“‘ :-on:
X X X X0010 @ * |8 3% |3 3 e i of | ote | Feeen |7
sesse | pess s | seey 2 2 (] 2 seee oo
: = ..-:. "..; seee -':'l bos esese :
%% e |3 ae | 8™ | o e |8 S0 |etean |4 | ¢ ae
X% X X001 @ o L] L e IS Il I Ol I BV D LR
X X X X0100 © ': er [ feeie §..‘= i -.-:g 5..‘ “e .i.. N : g..'g i: '-:
L] L ] Heddd Q'.:. : ees . e
o sace H : . seges H egee | o H
X X X X0101 © o ale 8 :__.E L I l.' !. ! el 3. at
O I R IO PR T B S I e I
X X X X0110 @ 1% : LS ‘e o* S R $ ¢ R
es o see . . L . 2 9 LX) ssses EC.I seess
:S “":! ?". E E TN I --S.- cosse | 0V
X X X X011 @ A B S "i." - KIHE T
H 2998 2 ose o9 ) a [ ] LTS AL
o | %] 2 A osss [ esles [ 5 o e :"‘:
(1 s :u-: .:n- :-' o": .o. ° :‘ o E .: H E E“ )
X XX x1000 ®e | ‘eee’] § HE H I '.: g0 [ 58°] o %’ -"'-
.l '...' o3 : = ° :.C. : [ ]
. . 3 . . (13 . H . . o s ee o . .
X X X X 1001 @ .: “:: .:. i “oun ""E E .: E 5 H ! 5
L] o0 nee o e ase " (] [ 2 00 e
il B L T o] o | e ] ] e
X X X X1010 @ fege H I I o o HEE S s | e
se ssene [T} seses| sssss| meeve | 8 al se H M
T [0 - PR I Qe I
enges| % | 8,° : Pl e | eeete| 28 | 3|3 ] &% |t
X X X X 1011 “ H o HEA ™ *, L Ol L e
K . ".": hd . . ovsng| seves| L |
oo | @ [ |G | E e R AR Pexi
e o2 e s, essss .. :
conse| | o H % . .es I N .5.‘ .
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Character Type LCD Module RCM2025R

APPLICATIONS

Personal computer, word processor, fascimile, telephone, etc., medical and
other instrumentations.

1} Handling Instructions
f\ttentlon must be paid to avoid external shock, which will cause opera-
ions failure.

) Polarizer on the surface is fragile and can easily be scratched and
damaged Therefore, please take extra care when handling. To clean
surface of termination, please wipe off with alcohol.

c) The liquid used in the LCD panel is a harmful substance and must not
be ingested. Avoid contact on exposed skin. If liquid is touched, wash
thoroughly.

d) Do not expose to direct sunlight or fluorescent light for long periods of
time. If it will be in direct sunlight, please use UV filter.

e) For storage please avoid high temperature/high humidity. When long
term storage is required, keep panels in low temperature (5°C ~ 25°C)
and low humidity.

2) Operational Instructions )
a) Do not connect or disconnect module while power is on. .
b) Turn on module power before input of signal. Turn off input signal

before turning off power to module. It can be damaged by “latch-up”
phenomenon.

Ground solder before using.
CMOS-IC requires caution in cases of potential ESD.
c) Do not remove panel from board.

3$ Mounting Instructions

For mounting, use 4 holes on each corner and do not stress circuit.
To prevent contamination, scratches, or cuts on the polarizer, please
use the protective cover on the front panel
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