


























































































































































Character Type LCD Module 

BLOCK DIAGRAM 

E 
RI W ------!-__., 
RS 
DBo 

087 

VDD ___ ____,. 

Vss 
VO 

IC 

INTERFACE PIN CONNECTION 

Pin NO. 

1 

2 
3 
4 

5 

6 

7 

LCD 

IC 

Fig.# 3, Block Diagram 

Symbol Pin No. 

v.ss.. 8 

VDD 9 

Vo 10 
RS 11 

R/W 12 

E 13 

DBO 14 
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IC 

IC 

·symbol 

DB 
DB 
DB 
DB 
DB 
DB 
DB 

1 

2 
3 
4 

5 

6 

7 
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Character Type LCD Module RCM2019R 

DD RAM ADDRESS 

1 Line 
2 Line 
3 Line 
4 Line 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

LCD 

MODULE 
Vo 

V SS 

I VDD-Vo 

VR 

VDD-Vo:LCD Driving Voltage 

VR:10Kotm-20Kohm 

VDD[5V] 

Fig. 4 Power Supply Sample Connection 
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Character Type LCD Module 

ABSOLUTE MAXIMUM RA TINGS (Ta=25°C) 

Items Symbol Min. 

Supply Voltage for Logics VDD-VSS -0.3 

Supply Voltage for Driving LCD VDD-VO 0 

Input Voltage VIN -0.3 

Operating Temperature TOP 0 

Storage Temperature Tstg - 20 

ELECTRICAL CHARACTERISTICS (VDD=S.O ± 5% Ta=25°C) 

Items Symbol Conditions Min. 

Input High Level Voltage VIH 2.0 

Input Low Level Voltage VIL -

Output High Level Voltage VOH I OH=1.2mA 2.4 

Output Low Level Voltage VOL I OL=2.0mA -
Power Supply Current IDD VDD=5V -

OPTICAL CHARACTERISTICS (Ta=25°C) 

Items Symbol Conditions Min. Typ. 

t rise time tr e = 10° ~= oo - 100 

t fall time td e = 10° ~ = oo - 150 

Contrast Ratio K e = 10° ~= oo - 3 

e 1 IQ1.4 - -
Viewing Angle 82 ~ = oo 40 -

~ IQ1.4 ±30 -
e = 20° 

76 

Typ. 

-

-
-

-

2 

Max. 

250 

250 

20 

-

-

RCM2019R 

Max. Unit 

6.5 v 

6.5 v 

VDD+0.3 v 

50 

70 

Max. 

-
0.8 

-
0.4 

3 

oc 

oc 

Unit 

v 

v 

v 

v 

mA 

Unit 

ms 

ms 

degree 

degree 

degree 
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Character Type LCD Module 

OPTICAL CHARACTERISTICS 

1) Definition of e and If> 
Viewing Direction 
(12:00) 
~ 
y [~ =180°) 

2) Definition of viewing angle e 1 and e 2 

3) Definition of contrast ratio "K" 

100 
~ 0 

~ 
Cl) 
c: 
l: 
Cl ·c: 
m 

0 

4) Definition of optical response time 

rise time 

77 

z [9 = 0°) 

y [~ =00) 

' 

RCM2019R 

Viewing Direction 
(6:00) 

81 8 2 

Viewing Angle 

Selected 

Non-selected 

K=B2/B1 

Driving Voltage 

decay time 

RCM2019R.PM4 
OPTOELECTRONICS, 0-11 04/28192 

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



Character Type LCD Module 

OPERATION 

(1) Writing 

RS 

R/W 

E 

DBO-DB7 

Item 

VIH1 
VIL1 

tAS 

VIL1 

tEr 

Enable Cycle Time 

Enable Pulse Time 

Enable Rise Time 

Enable Decay Time 

Address Set-Up Time 

Address Hold Time 

Data Set-Up Time 

Data Hold Time 

VIH1 
VIL1 

Symbol 

tCYCE 

PWE 

tEr, tEf 

tAS 

tAH 

tDSW 

tH 

PWEH 

VIH1 
VIL1 

tAH 

V I H 1 Valid Data 
VIL1 

tCYCLE 

Fig. 5 Writing 

Test Condition Min. 

Fig. 5 500 

Fig. 5 220 

Fig. 5 -
Fig. 5 40 

Fig. 5 10 

Fig. 5 60 

Fig. 5 10 
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RCM2019R 

VIL 1 

VIH1 
VIL 1 

Max. Unit 

- nsec 

- n sec 

20 n sec 

- nsec 

- nsec 

- n sec 

nsec 
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Character Type LCD Module RCM2019R 

(2) Reading 

Rs ---"",i v I H 1 v I H 1 _::,K 
~~~V~l~L~1~ ___________ V_IL_1~ -/ ~--------

1~ tAS ~ K tAH ) 

R/W -~7 VIH1 ~VIH1 
PWEH ___,, ~tEf 

~~------~_,,,1 L._ t AH -71 
ff VIH1 VIH1 ~ _+f 

E ------~-71 v IL 1 v IL 1 K~-----~_/ 

tEr ~ ( tDDR tDSW 1c_tDHR_:::, 
7 

D B 0 - D B 7 \:;JL V 0 H 1 Valid Data t/V 0 H 1 
_______ _____, ____ /,~ VD L 1 r""~V_O_L_1 _ _,__ ___ _ 

Item Symbol 

Enable Cycle Time tCYCE 

Enable Pulse Time PWEH 

Enable Rise Time 

Enable Decay Time tEr, rEf 

Address Set-Up Time tAS 

Address Hold Time tAH 

Data Dela y Time tDDR 

I Data Hold Time tDHR 

tC YCE 

Fig. 6 Reading 

Test Conditions Min. 

Fig. 6 500 

Fig.6 220 

Fig.6 -

Fig. 6 40 

Fig.6 10 

Fi .6 g -

Fig. 6 20 
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Max. Unit 

- nsec 

- n sec 

20 n sec 

- n sec 

- n sec 

120 n sec 

n sec 
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Character Type LCD Module RCM2019R 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

, 

vss -- GND: OV 
VDD -- +5V Power Voltage 
VO --
RS H/L Input Register select signal 

0: 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 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 
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-DB7) 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 RCM2019R 

INSTRUCTION 

Execution 
Code Time 

Instruction 
RS I R/111 087 086 085 084 083 082 081 1:>8o 

Description (f=250kHz) 

Clear Cursor is returned to home position (address 0) after 
Display p 0 0 0 0 0 0 0 0 1 entire display is cleared 1.64 ms 

Cursor Cursor is returned to home position (address 0). Shifted 
at Home p 0 0 0 0 0 0 0 1 * 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 p 0 0 0 0 0 0 1 l/D s modes. 40 µs 

Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and 
OFF Control p 0 0 0 0 0 1 D c B character blink (B) at cursor position are set. 

40 µs 

Cursor/ Cursor and display are shifted without changing the 
40 µs Display Shift p 0 0 0 0 1 lstc R/L * * contents of DDRAM 

Function Interface data length (DL), number of display lines (N), 
Set p 0 0 0 1 DL N F * * and character font (F) are set. 

40 J!_S 

CG RAM CGRAM address is set. Transmitted and received after 
40 µs Address Set p 0 0 1 ACG this is the data of CGRAM. 

DDRAM DDRAM address is set. Transmitted and received after 
40 µs Address Set p 0 0 ADD this is the data of DDRAM. 

Busy Flag/ 
address read p 1 

Busy flag (BF) showing internal operation and contents of 
0 µs BF AC address counter are read. 

CG RAM/ 
DDRAM 1 0 Write Data Data iswritten in DDRAM or CGRAM. 

46 µs Data Write 

CG RAM 
DD RAM 1 1 Read Data 

Data is read out of DDRAM or CGRAM. 
46 µs 

Data Write 

l/D= 1: Increment ( + 1 l DDRAM: Display Data RAM 
l/D=O: Decrement (-1 l CG RAM: 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=O: Cursor Movement These correspond with 
R/L= 1: Shift to the right to cursor addresses change in 
R/L=O: Shift to the left AC: Address counter used for both internal 
DL=1: 8bits DDRAM and CGRAM oscillation 
DL=O: 4bits frequency 
N=1: 2 lines (fosc). 
N=O: 1 line 
F = 1: 5x10 dots 
F=O: 5x7 dots 
BF= 1: Internal operation is being performed RCM2019R. PM4 

BF=O: Instruction acceptable 81 OPTOELECTRONICS, 0-11 04/28/92 
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Character Type LCD Module 

CHARACTER CODE AND PATTERN TABLE 

0001 0010 0011 0100 0101 0110 0111 

CORAM 

xxxxoooo ~ 

XXXX0001 21-

XXXX0010 ~ 

XXXX0011 ( 3 ) 
I---'-'-

XXXX0100 ( 4 ) 
t-'--

XXXX0101 ~ 

XXXX0110 ~ 

XXXX0111 .J2_L 

XXXX1000 ~ 

XXXX1001 ri2-L 

XXXX1010 ~ 

XXXX1011 ~ 

XXXX1100 ~ 

XXXX1101 ~ 

XXXX1110 ~ 

XXXX1111 ~ 

. ..... . . 
----. . . . 
~ · .. 
. . . . . .. . 
. . 
: . . . . . 

. . . . . . . . . . 

... 
:.: 

... ... ... 
----:--:--. . . . . . . . ...... 
... ... 
. iii. 
;:-. . . . . .···. ... 

: .....-: ... . ..... . 
;:-. . . . . . . . 
-=-. . . . . ... . 

T:" . . 

;-. 
:.··: . . ... 
.: . . . . ... 
. . .. · ..... 

:r:f: ~ ·=: . . . .. 
.... .. ... .. .... . 

.. . . . . ..... . . 
~ ... r.::; . .. . . .. . .. 
:---.. 
:··.· .. . 
~. . 

. . . ~~ . . 
. . . . . . 
. . . . ... ... . 

·: . 

.. .. 
. . .. . 

··~ . . . . . 
;---. . . ... 
= ... : 

.·· . . . .... . . .. 
.. .. .. .. 
.. .. .. . . 
. . . . . . 

..... ·. . . 
. . . . 

:~--E . . . ... 
. . . . . .... . . . . 

--:----. . . .... . . . . .... 

. . . . .... . 
: 
. . . . . . . .. . 

. . 
: ... · . . . . . . 

~ ... : 5 
. . . . . . . .. 

. . .... . . . .... 
; . . . . . ... 

I :"""°• I : : . . . .... . . . . . . . . . . 
. . . ... . . . . . ... 

: . . . . ... . . 

. . 
... . . ... . . .... 

-=-. .. 
E: .. : 

... . . . . ... 
. .. . . .. . . . . .... 

... . . :···· ... 
.::·· 
: . 
. ... . . . . .... . ... 

: 11: .• : : •. ..... . .. . . . . . . . . . . . . . . . . . . . 
. . . . . . .. 
. . . . . .. · 

. .· . . .. .. . . . . 

. . . . . .... 

.. ;:-: : : . . . . 
T -:-... . . .. . . 

. . . . ..... 

i : : . . . . . . . 
. . ::-. ..... 
. . . . . ... 
. . ..... . ..... . . 
. . . . . ... 

~. . . 

. .. . . . ... 

.. . . . . .. 
~-:· . . 
. . . . . ... 

.. . . .. . .. . . . . 
=···: . . . . 
... . . 

= ... : 

.... 
: ... · . . 
. .. . .. .... . . 
. .. .. . . . . 
... . ... . .... 

·=· . · .. · 
. . . . .. . .. 

. . 
. . . 
. . . 

. . ... . . 

. . . . . . . . 

. . . . ...: ... 

..... . . . ..... 
.. . . . . 

~: . . . . 
. . ... :. . 
. . ·:··· . 

82 

1000 

..... ..... . . . . 

::=:: . . ..... 
.... . .... .. ..... 
. ..... . . . . 
. ..... . . . ... 
... . . . .. . . 
. .... .. . . : . 
. . ..... . . 

.... . . ... . . .... 

. . . ... . . . ... . . . . 

1001 

i·::: . . . . ..... 
. . . . . .. 

:.::: ..... . . ..... 
. ..... 

.=. . . 

~ . . 
. 
:· . . . .... 
:--.. . . . . 

.: ... . .... . . . : . 
;: ... .... . . . . . ... 
: ~ : . . . . 
. . ... .. ... . . . . 

.:: .. . ... ... . 
. . . . ... . . .. ..... 
. ... . . . ..... 

1010 

. .. . . ... 

. . ... 
. . . 
.. .. 
····: ····: . . 
····: .. . . 
. . .. . : 

··:·· . . .... 

. . .... . . : . 

... . . ..... 
.... . ···: .... 
.. .. . .. 

1011 

:·: 
. .. . . 
~ . .. .. . . 

.;:-.. . . . . . . . 

..... . . . . ..... 

.: ... . . . . . . . . . . 

:··: . : . .. 
.=·:· 
. . . . 

····: : . . .... 

. ... 
..... . .. · . . . . 
-~·:: . .. 
: : . . . . . . 

RCM2019R 

1100 

. ... . . . .. .. . .. 
··:· ..... . . . 
. . 
. . . . 
~ ..... . . . . 
. . .. . . . . 
: ..... . . . . 

..... . . . . . . . 

1101 

. .. . 

. . . . . . .... . 
. . . . . .. . 

..... . ..... . . . .. 
•iu: .. . . 
... . . . . . .... 

..... . . .... . . ..... 

..... . . . . 
··=:· : : . . . ... . . . . . . . 

: . . . . 
. . . . 

..... . . . . .. 
. .. . . . 

. . . . . 

. . 

. . . . . . . . . 
. . . . . . .. 
..... . . . . . . . . ..... 
. .... . . . . . . 

. . . ... 
·:· 

.. . .. 

1110 

. . ... . . . . ... 

1111 

... .. . . . . . . ... . . ....:. 

···. . ... . . . ... 
::::· 
=···· ....:. . .. . . . . . . .. 

. . . . .. . ... . 
....:. .... .. . . . . . .. 

.. . . . . 
=···· 

--=-.... . . . . . . . ... . . . .. . . .. 

. . . . . . . . 
~ .. . .. 
. . .. .. . .. . .. . 

~: . . ... 
... . .. .. . 
: : 
.. . .. . . . . . ... · 

. .. 
·: . . ···: ....:. .··· . ..... 

: : . .. 
. .. 

:.· .· 
. .. 

: : . . . ... 
.. . . . . .. . .. 

-. .... .. . . .. . . . 
. .. . .. . . 

. . . 
-

. . ···: . 

. ... . ..... . . 

. .... . 
:··: . . 
. .... . .. :···: . . 

::::: . .... ..... . .... 
::::: 
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Character Type LCD Module 

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 Bbits. 
N = 0: 1 line display 
F = 0: 5x 7 dot 

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

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

0.1ms~t ~10ms -rec-

1nFF present instant or ON.OFF time. 
(Remark) Unless above electrical condition are 

satisfied internal circuit will not operate properly. 

83 
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Character Type LCD Module RCM2019R 

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 opera­

tions failure. 
b) Polarizer on the surface is fragile and can easily be scratched and dam­

aged. Therefore, please take extra care when handling. To clean sur­
face 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. 

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 ~ircuit. 
b) To prevent contamination, scratches, or cuts on the polarizer, please use 

the protective cover on the front panel. 
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RDHrn 
OPTOELECTRONICS 

RCM2010R 
3034 Owen Drive, Antioch, TN 37013 

Character Type LCD Module 

DESCRIPTION 
RCM2010 R is an LCD module with LSI controller/driver built in. 

FEATURES 
1) 20 Characters x 2 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 208 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. 

116.0±0.5 

108. 0±0. 5 

Ill 
an 

Ill 
in c 0 0 

-t 
0 -ti -ti C> 
-ti CD Ill 

4.2±0.5 

"' CXl ,.... 

ui tO CXl 

C> 
1't 
(0 

0 C> 
-ti 

-ti in ..., 
"' ici ± .3 

18. 25±0. 73. 5±0. 2 
tO 
x 13. 5±0. 5 83. 0±0. 3 ..., 
in 8. B::tO. 5 92. 4±0. 5 
C'lj 
a. 

7S.5 

-3!--------
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Character Type LCD Module RCM2010R 

BLOCK DIAGRAM 

E 16 LCD R/W 
RS 

DBO IC 
l 

DB7 IC 
4 

VDD 
vss 

VD 

Fig. # 3, Block Diagram 

INTERFACE PIN CONNECTION 

Pin NO. Symbol Pin No. Symbol 

1 v_ss_ 8 DB 1 

2 v..w_ 9 DB 2 

3 Vo 10 DB 3 

4 RS 11 DB 4 

5 R/W 12 DB 5 

6 E 13 DB 6 

7 DBO 14 DB 7 

86 
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Character Type LCD Module RCM2010R 

DD RAM ADDRESS 

f 2 3'''· 

1 Line OOH 01H 02H 
2 Line 40H 41H 42H 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

LCD 

MODULE 
Vo 

Vss 

4 18 1;9 20 

03H 11H 12H 13H 
43H 51H 52H 53H 

I VDD-Vo 

VR 

I 

I 
_j__V D D [ 5 V ] 

VD D - Vo: LCD Driving Voltage 

VR:10Kohm-20Kohm 

Fig. 4 Power Supply Sample Connection 
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Character Type LCD Module RCM2010R 

ABSOLUTE MAXIMUM RA TINGS (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 v 

Input Voltage VIN - 0.3 VDD+0.3 v 

Operating Temperature TOP 0 50 oc 

Storage Temperature Tstg -20 70 oc 

ELECTRICAL CHARACTERISTICS (VDD=S.O ± 5% Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

Input High Level Voltage VIH 2.0 - - v 

Input Low Level Voltage VIL - - 0.8 v 

Output High Level Voltage VOH I OH=-1.2mA 2.4 - - v 

Output Low Level Voltage VOL I OL=2.0mA - - 0.4 v 

Power Supply Current IDD VDD=5V - 2 3 mA 

OPTICAL CHARACTERISTICS (Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

t rise time tr 0=10° <I>= oo - 100 250 ms 

t fall time td 0=10° <1>= oo - 150 250 ms 

Contrast Ratio K 0=10° <1>= oo - 3 

01 IQ1.4 - - 20 degree 

Viewing Angle 02 <I>= oo 40 - - degree 

<I> IQ1.4 ±30 - - degree 
0 = 20° 

88 RCM2010R.PM4 
OPTOELECTRONICS, 0-13 05119/92 

ROHM CORPORATION· Rohm Electronics Division, 3034 Owen Dr., Antioch, TN 37013 (615)641-2020 FAX (6151641-2022 



Character Type LCD Module RCM2010R 

OPTICAL CHARACTERISTICS 

1) Definition of (J and q, 
Viewing Direction 
(12:00) 
~ 
y [<j> =180°) 

z [0 = 0°) 

y [<j> =00) 

' Viewing Direction 
(6:00) 

2) Definition of viewing angle (J 1 and (J 2 

3) Definition of contrast ratio "K" 

4) Definition of optical response time 

0 

~ 
~ -c 
0 
t) 

e 1 e 2 

Viewing Angle 

Selected 

100 
~ 0 Non-selected 
gj K=B2/B1 Q) 
c -..c: 
O> ·;:: 
en 

0 

Driving Voltage 

?ft. selected 
o condition 
m_,_~~-t---:=1s:..=~:..L~~~~_j_, 

rise time decay time 

RCM201 OR.PM4 
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Character Type LCD Module RCM2010R 

OPERATION 

(1) Writing 

RS VIH1 VIH1 
VIL 1 VIL 1 

tAS tAH 

R/W VIL1 
VIL1 

PWEH 

VIH1 
E VIL1 

tEr 
~ 

DB0-087 VIH1 Valid Data VIH1 
VIL 1 VIL1 

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 Set-Up Time tDSW Fig. 5 60 - n sec 

Data Hold Time tH Fig. 5 10 - n sec 

RCM2010R.PM4 
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Character Type LCD Module RCM2010R 

(2) Reading 

RS --->t VIH1 VIH1¥ 
VIL1 VIL1_; 

1~ tAS 
~ 

IL tAH--"" 
I' / 

/ VIH1 ~VIH1 

~ 
PWEH ----'? ~tEf __,. IL. tAH -" 

R/W 

ii V VIH1 VI H 1 ~ 
~ 

_jj' 
J VIL 1 VIL 1 _/ E 

t Er _:,,. 
(; 

tDDR tDSW 1c_tDHR-.:::, 
7 / 

DBO-DB7 yvoHL 
1\"VDL1 

Valid Data -p\-VDHLI 
VDHL 

IL tCYCE __:::, 
I'- I 

Fig. 6 Reading 

Item Symbol Test Conditions Min. Max. Unit 

Enable Cycle Time tCYCE Fig.6 500 - nsec 

Enable Pulse Time PWEH Fig.6 220 - n sec 

Enable Rise Time 

Enable Decay Time tEr, tEf Fig.6 - 20 nsec 

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 nsec 

Data Hold Time tDHR Fig.6 20 - n sec 
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PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

vss -- GND: OV 
VDD -- +5V Power Voltage 
VO --
RS H/L input Register select signal 

0: 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 

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 

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 
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-DB7) is transmitted, then lower 4bit is sent Onterface 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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INSTRUCTION 

Instruction 

Clear 
Display 

Cursor 
at Home 

Entry Mode 
Set 

Display ON/ 
OFF Control 

Cursor/ 
Display Shift 

Function 
Set 

CG RAM 
Address Set 

DDRAM 
Address Set 

Busy Flag/ 
address ree~ 

CGRAMI 
DD RAM 
Data Write 

CG RAM 
DD RAM 
Data Write 

Code 

~ R/W 087 086 DBS 084 083 082 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 

0 0 0 0 0 0 1 D 

0 0 0 0 0 1 SIC RIL 

0 0 0 0 1 DL N F 

0 0 0 1 ACG 

0 0 0 ADD 

0 1 BF AC 

1 0 Write Data 

1 1 Read Data 

llD= 1: Increment ( + 1 I 
l/D=O: Decrement (-1 I 
S= 1: With display shift 
SIC= 1: With display shift 
SIC=O: Cursor Movement 
RIL=1: Shift to the right 
RIL=O: Shift to the left 
DL=1: · 8bits 
DL=O: 4bits 
N=1: 2 lines 
N =0: 1 line 
F = 1 : 5x 10 dots 
F =0: 5x7 dots 

081 ~BO 
Description 

Cursor is returned to home position (address 0) after 
0 1 entire display is cleared 

Cursor is returned to home position (address 0). Shifted 
1 * display is also returned to the original position. Contents 

of DDRAM are not changed. 

Cursor advance direction and display shift are set. These 
operations are performed during data write and read 

llD s modes. 

Entire display ONIOFF(D), cursor ONIOFF(C), and 
c B character blink (B) at cursor position are set. 

Cursor and display are shifted without changing the 
* * contents of DDRAM 

Interface data length (DL), number of display lines (N), 
* * and character font (F) are set. 

CGRAM address is set. Transmitted and received after 
this is the data of CGRAM. 

DDRAM address is set. Transmitted and received after 
this is the data of DDRAM. 

Busy flag (BF) showing internal operation and contents of 
address counter are read. 

Data iswritten in DDRAM or CGRAM. 

Data is read out of DDRAM or CGRAM. 

DDRAM: Display Data RAM 
CG RAM: Character Generator RAM 
ACG: Address of CGRAM 
ADD: Address of DD RAM. 

These correspond 
to cursor addresses 

AC: Address counter used for both 
DDRAM and CGRAM 

Execution 
Time 

(f=250kHz) 

1.64 ms 

1.64 ms 

40 µs 

40 µs 

40 µs 

40 µs 

40 µs 

40 µs 

0 µs 

46 µs 

46 µs 

Execution 
time 
changes 
with 
change in 
internal 
oscillation 
frequency 
(fosc). 

BF= 1 : Internal operation is being performed RCM2010R.PM4 
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CHARACTER CODE AND PATTERN TABLE 

0001 0010 0011 0100 0101 0110 0111 1000 

CORAM 

xxxxoooo ( 0 ) 
t--'---'-1 

XXXX0001 ( 1 ) 
r---

XXXX0010 ( 2) 
1--'---'-i 

XXXX0011 ( 3 ) 
t--'---'-1 

XXXX0100 ( 4 ) 
t---

XXXX0101 ( 5) 
t--'---'-1 

XXXX0110 ( 6) 
~ 

XXXX0111 ~ 

XXXX1000 ( 0) 
r--

XXXX1001 ~ 

XXXX1010 ~ 

XXXX1011 ~ 

XXXX1100 ~ 

XXXX1101 ( 5) 
1---

. ..... . . 
·. . . . 
·:: 
.. . . . . . . 
. . . . . . . . 
~ 
TI . . 
. . . . . . . . . . 
... . . ... 
... ... ... 
. . . . . . . . . . ..... 
... ... ... ... ... ..... 
.:. . . . . ... . . ... 
. . . . ... . .. :·· 
... . . . . 

XXXX1110 ~ : 

~ 

: : .. 

.... . . ... . . .... . 
=~ • . · . . .. . . 
==-· .· .. . . ... 
. . 
. . . . . . 
. . 
~-= 
. . . . ... . . . . 
. . ..... . . 
.. . . 

.. .. 

1xxxx1111r=i··i·"j···· 1 

. . . . . ... ... . . . ... 
. . !···· . 

. . : .·: :· : ... 

.···. . .· . ..... 
. . ·. · ... · 

.·1 ..... . . 

. .... . . . . ... 

. . . . 
. . 

. . . . . ··· . . . ... 

. . . . .... .. ·· 
.. .. .. .. 
.. .. .. . . 
. . . ·. . 

:·· : . . ..... . . . . 
. 

. .. . .... . . .... 
~--·. :· . : : ... · :.... : .... . . . . . . :.... : . . : .... 
.···. . . . · ... · 
. . . .: ... 

. . .... . . ..... 

. . . ... . . . 

.···· . .. . 
: .... 

: . . . ... 
T.) . 

: . : : . ... . . . . . . . . ... .... . . 
. . . . . . .. 
:···: .· . . . . . . . . . 
-~ . . .:. 

: . .. 
: 

·:· .. , .· . . . . · .. · : .... 
-= .--. . .. . . . . . . 
: . . 
: .... 
.. .. . . . . . . . . 
: : 

=· •• ~ . . 

5 . ... 
::.:: . ..... 

: 
. . . . . ... 

. . . . 

... 
: . . ... 

--:-. .. 
: .. :5 
... . . 

=:::· 

.···: . . .... . ... 

. ... .. . . . 
.. . .:. 
. .. . · .. : 

; . . . . .. .. . . 
·: 
: . .. 

... . .. ... . . . . 
=···: . . . . 

.... 
: ... · : 

... . .. . ... . . 
:.·· . . . . 
-::: . .... 
~-. · .. · 
. . · .. ·: 
. . .. · . 
. . . . ·.·.· 
. . . . . . . . 

. . . . :::: 

. .... . . . ..... 
. ~ . . . . . 

. . . . . . 

. . ···:· . 

. .... . . . . 

::=:: . . ..... 

. ..... .. . . 
. ..... . . .... 
. .. . . . . . . . 
. . ... . . .· : . 
. .. : .. . . 

. :::-. . ..... . . ..... 
.... . . ·:· . ... 
.... . . .:::: . 
. . .... 
: .. : . . . . 

. ; . c • . . . . . . . . .......... . 
. l" ... : :···1·=: """""l """ 1 ..... 

94 

1001 

..... . :·:·: . .. . 

. 
: ·.· . .. . ..... 
. 
: 
.: 

:--~s ..... 
: ... : 
. :: .. 

: .· · . 
-:-..... . .. ..... . . 
1 
: 
: 

-:-.. . . . ..... 
. .. . . . . 

..... . .... . . . ... 
·i::: ... . . ... 
• ---=- • . : . 
.· ·. 
. . ... .. . .. ... . 
. 

::~:: . 
. . . . . .. . ... ..... 
-:-... 

1010 

... . . . .. 

. .. : 
. . . 
.. .. 
..... . ····: . . 
..... . .. . . 
. . ··: 
. ..... ... : 

. .... . . . .... 
. ..... .. .· : 

. ..... 
: .· . 
. .. . . . .... 
.... . .... . .... 

1011 

. 
. 

:.· . . 
.?" 

.·: . . 

..: .. . . . .: . 

..... . 
: . . .... 

.;:-... . . . . . . . . . . 

.~. . ··:·· . . 
.... . . . : . .. 
.··:· . . .· 
..... . . . . ..... 
.:.: . 
:.= 
. . : ... 

····: .. ·: . . 
..... 
E .• . .. 
. . 

RCM2010R 

1100 

··= ..... 
.: 

.· 
. . 
: 

..... . . . . 
1 . . . . . 
. :::·· 

..... . .. . . . . 

1101 

.. . . 
.·· : ... 5 

. .. · . .· . 
..... . ..... . . ... 
:f··: .. . . 
. .. . . . . . .... 
. .... . ····: . . .... 
····: . . . 

·~:· T 1 
··=·· .·· 
1 . . .· 
. . . . 

: 

i:::: 
..... . . .. 
. 

: 

. · .. . 

..... . 
: . . 

. 
: 
: . .. . . 

: .· :.· 
..... . . . . 
: : ..... 

.: ... 
. ---. . 

•••r• • •: . . .. 

1110 

. . : ·:· . .. 

... . .... . . .... 
.···. . ... 
=···· _:_ . .. . .. · ... · 

. 
: . . . ... . . 

_:_ .... . . . . . . . .. 
.. . . . . . . .... . 

_:_ 

. ···: . . . . . ... . 
-""'. 

1111 

... :· : . ... . 
_:_ . .. . .. . . . . .... . 

_:_ .··· . ..... . . · ... · 
. .. . .. ... 
. .. 

: : . . . ... 
. . . . . .. .. . 

·:~ . ..... 
. .... . . . . .. . .. 

... . . . . . .. : .··· . 

. 
·: 

:-: 

. . 
: 

. ... .. ... ·:· 
. ::: . .... 
... ... . . . . . . 

. 
: · ... : . 

~ . . .... . . .... . . 
. .... . . ... . . . . 
. .... . .. . .... . . . . 

... .:: . . .. 
.. : .. 1 · :.=1 . -=1 .. ··=· 1 

-..­... . . l : ... : :::::J ..... . ... . . ... . ..... ..... 
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Character Type LCD Module 

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 Bbits. 
N = 0: 1 line display 
F = O: 5 x 7 dot 

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

4) Input Set Up Mode 
110 =1: + 1 (inclement) 
S =O: Does Not Shift 

0.1ms~t ~10ms -rec-

t0 FF present instant or ON.OFF time. 

(Remark) Unless above electrical condition are 

satisfied internal circuit will not operate properly. 

95 
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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. 

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) Tum on module power before input of signal. Tum 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 comer and do not stress circuit. 
b) To prevent contamination, scratches, or cuts on the polarizer, please use the protective 

cover on the front panel. 

RCM201 OR.PM4 96 
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RDHrn RCM2011M 

LO 

. 
0 
-+! 
(0 

m 

OPTOELECTRONICS 
3034 Owen Drive, Antioch, TN 37013 

Character Type LCD Module 

DESCRIPTION 
RCM2011 M is an LCD module with LSI controller/driver built in. 

FEATURES 
1) 20 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 208 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. 

4.0:1:0.5 

LO IO 
2.54±0.3 

1.5±0.5 

. 
Oo 
ii -+! 
'<t LO 
C'I 

Ill 

18. 25±0. 5 
(0 

~ 13. 5±0. 5 

Ill 8. 8±0. 5 
C'I 
a. 

l.J'1 

lD 0.6 

= 

ll1 l.J'1 
lf1 c::> 

lfl 0 

1 4-ID 1. 0 

3. 2 0. 5 

116. 0±0. 5 

108. 0±0. 5 

73. 5± o. 2 

83. 0±0. 3 

92.4±0.5 

97 

LO 
6. OMA 

~10.1±0 5 
ii 
('I 

0 

LO LO LO . 
0 0 0 
ii ii ii 
0 ..., 0 

ai ai r--
('I C'I (Tl 
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Character Type LCD Module 

BLOCK DIAGRAM 

E ___ _._ ..... 
A/W 
RS 

DBO 
s 

087 

VDD ----t 
Vss 
Vo 

IC 

4 

v~o----+----..--.----------... 

-----------· 
VLED ----+-.....,.;jlo......l"-------__;;zc 

LCD 

IC 

Fig. # 3, Block Diagram 

INTERFACE PIN CONNECTION 

Pin NO. Symbol Pin No. 

1 v...ss.. 8 

2 ~ 9 

3 Vo 10 
4 RS 11 
5 R/W 12 
6 E 13 
7 DBO 14 

98 

RCM2011M 

Symbol 

DB 1 

DB 2 
DB 3 

DB 4 

DB 5 

DB 6 

DB 7 

RCM2011 M.PM4 
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DD RAM ADDRESS 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

LCD I VDD-Vo 

MODULE 
Vo 

Vss 

VA 

VD D - Vo: LCD Driving Voltage 
VR:10Kotm-20Kohm 

Fig. 4 Power Supply Sample Connection 

99 

VDD[SV] 
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ABSOLUTE MAXIMUM RATINGS 

Items Symbol 

Supply Voltage for Logics VDD-VSS 

Supply Voltage for Driving LCD VDD-VO 

Input Voltage VIN 

Operating Temperature TO Pr 

Storage Temperature Tstg 

LED backlight DC forward current IF 

LED backlight DC reverse voltage VR 

mA240 

i 60 

-20 

ELECTRICAL CHARACTERISTICS - VDD=5.0 ±5% Ta=25°C 

Items Symbol Conditions 

Input High Level Voltage VIH 
Input Low Level Voltage VIL 
Output High Level Voltage VOH I OH =-1.2 mA 
Output Low Level Voltage VOL I OL= 2.0 mA 
Power Supply Current IDD VDD=5V 
LED backlight forward voltage VF IF=120 mA 
LED backlight reverse current IR VR=8V 

OPTICAL CHARACTERISTICS Ta=25°C 

Items Symbol Conditions Min. 

t rise time tr e = 10° _t = 0° -
t fall time td e = 10° <I>= 0° -
-C-onTraSfRafio K e = HJ0 <1>- 0° -

el" IQ1.4 -
Viewing Angle TI -1 = oo 40 

<I> IQ1.4 ±30 
e = 20° 

LEOl)ack.hghl peak 
wave length A.p IF=120 

LEUDacKligllf 
spectral half 
width M IF=120 

100 

Min. 

- 0.3 

0 

- 0.3 

0 

- 20 

t........ 
f'.-

25 50 
~ oc 

Min. 

2.0 

-
2.4 
-
-

3.8 

Typ. 

100 
150 
~ 

-

567 

30 

RCM2011M 

Max. Unit 

6.5 v -
6.5 v 

VDD+0.3 v 
50 oc 
70 oc 

-
240 mA 

8 v 

Forward Current 
Derating Curve 

Typ. Max. Unit 

- - v 
- 0.8 v 
- - v 
- 0.4 v 
2 3 mA 

4.1 4.4 v 
1.2 mA 

Max. Unit 

250 ms 
250 ms 

20 degree 
- degree 
- degree 

nm 

nm 

RCM2011M.PM4 
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OPTICAL CHARACTERISTICS 

1) Definition of e and <P 

Viewing Direction 
(12:00) 

~ 
y [ ~180°] 

2) Definition of viewing angle e 1 and e 2 

0 
:;:::; 
ca 
0:: 
'Ti) 
f!! -c: 
0 
(.) 

3) Definition of contrast ratio "K" 

02 1 

1.4 

01 

RCM2011M 

z [0 = 0°] 

x' 

YI [ -00] 
Viewing Direction 

(6:00) 

01 <25°<82 

02 
Viewing Angle 

Selected 

100 

~ 0 

~ 
Q) 
c: 
l: 
.g> 

0 III 

4) Definition of optical response time 

101 

Driving Voltage 

Selected 
Condition 

rise time 

Non-selected 
K-82/81 

decay time 

RCM2011M.PM4 
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OPERATION 

(1) Writing 

RS---'\_~ VIH1 VIH1 */ 
_/"k~~V~l=L~1 ____________ V~IL~1~~-_)\_~-------

\~ tAS --:;:, / tAH--;,. 

R/W ~ VIL1 
l-'_ 
I' 

_ef VIH1 
E -------~JI VIL 1 

tEr -" ~ 

PWEH --..,, 7Jlf 
-JL VIL 1 

L 

VIH11\ -V 
VIL1 f\. J1 

~-----~ 

DBO-DB7 V V I H 1 Valid Data jY V I H 1 
---------1----'/i\" VIL 1 f\'~V--'-l=L--'-1--+------

t CYCLE 

Fig. 5 Writing 

Item Symbol Test Condition Min. Max. Unit 

Enable Cycle Time tCYCE Fig. 5 500 - µsec 

Enable Pulse Time PWE Fig. 5 220 - nsec 

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 Set-Up Time tDSW Fig.5 60 - n sec 

Data Hold Time tH Fig. 5 10 - n sec 

RCM2011M.PM4 
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(2) Reading 

RS--)? VIHI VIHI ~\"/" 
K~V_l_L_l _____________ V_l_L_I~ -/"1\._~--------

IL tAS IL tAH --" 
I' ~ I' ,,-

RIW_~ft VIHI ~VIHI 
PWEH 4 ~ tEf 

~-------------~~' ~-~tA~H-'-'JI 
_£f~V-IH-l----~V~IH~l1\ v 

E _______ __,-711 VI LI VI LI K_~------~-; 

tEr ~ I{- tDDR tDSW v tDHR ~ 

-v VOHI Valid Data --fyVDHI 
DB 0-D B 7 ________ -+-_____ ,/t\~V_D_L_I ----~_}\you 

tCYCLE 
/ 

Fig. 6 Reading 

Item Symbol Test Conditions Min. Max. 

Enable Cycle Time tCYCE Fig.6 1.0 -

Enable Pulse Time PWEH Fig.6 450 -

Enable Rise Time 

Enable Decay Time tEr, tEf Fig.6 - 25 

Address Set-Up Time tAS Fig.6 140 -

Address Hold Time tAH Fig.6 10 -

Data Delay Time tDDR Fig.6 - 320 

Data Hold Time tDHR Fig.6 20 -

Unit 

µsec 

nsec 

nsec 

n sec 

n sec 

nsec 

n sec 
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Character Type LCD Module RCM2011M 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

VSS -- GND: OV 

VDD -- + sv 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 

DB7 output power between MPU and module. 

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 
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-DB7) 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. 

104 
RCM2011 M.PM4 

OPTOELECTRONICS, 0-16 05/27/92 

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



Character Type LCD Module RCM2011M 

INSTRUCTION 

Code 
Execution 

Time 
Instruction 

RS R1VV 087 086 DBS 084 083 082 081 pso Description (f=250kHz) 

Clear Cursor is returned to home position (address 0) after 
Display 0 0 0 0 0 0 0 0 0 1 entire display is cleared 

1.64 ms 

Cursor Cursor is returned to home position (address 0). Shifted 
at Home 0 0 0 0 0 0 0 0 1 * 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 0 0 0 0 0 0 0 1 l/D s modes. 

40 µs 

Display ON/ Entire display ON/OFF(D), cursor ON/OFF(C), and 
OFF Control 0 0 0 0 0 0 1 D c B character blink (B) at cursor position are set. 

40 µs 

Cursor/ Cursor and display are shifted without changing the 
Display Shift 0 0 0 0 0 1 ls1c R/L * * contents of DDRAM 

40 µs 

Function Interface data length (DL), number of display lines (N), 
Set 0 0 0 0 1 DL N F * * and character font (F) are set. 

40 J:!:.S 
CG RAM CGRAM address is set. Transmitted and received after 
Address Set 0 0 0 1 ACG this is the data of CGRAM. 

40 µs 

DDRAM DDRAM address is set. Transmitted and received after 
Address Set 0 0 0 ADD this is the data of DDRAM. 

40 µs 

Busy Flag/ Busy flag (BF) showing internal operation and contents of 
0 µs address read 0 1 j3F AC address counter are read. 

CG RAM/ 
DDRAM 1 0 Write Data Data is written in DDRAM or CGRAM. 
Data Write 46 µs 

CG RAM 
DDRAM 1 1 Read Data 

Data is read out of DDRAM or CGRAM. 
46 µs 

Data Write 

l/D= 1: Increment ( + 1) DDRAM: Display Data RAM Execution 
l/D=O: Decrement (-1) CG RAM: 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=O: Cursor Movement These correspond change in 
R/L= 1: Shift to the right to cursor addresses internal 
R/L=O: Shift to the left AC: Address counter used for both oscillation 
DL=1: 8bits DDRAM and CGRAM frequency 
DL=O: 4bits (fosc). 
N= 1: 2 lines 
N=O: 1 line 
F = 1: 5x10 dots 
F=O: 5x7 dots 
BF= 1: Internal operation is being performed RCM2011M.PM4 
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Character Type LCD Module 

CHARACTER CODE AND PATTERN TABLE 

CORAM 

xxxxoooo ( 0 ) 
t--------1 

XXXX0001 ( 1 ) 
)---'----'--

XXXX0010 ( 2) 
j----1 

XXXX0011 ( 3 ) 
1--'--'-1 

XXXX0100 ( 4) 
1--'--'-1 

XXXX0101 ( 5) 
j----1 

XXXX0110 ( 6) 
j----1 

XXXX0111 ( 7) 
1--'--'-1 

XXXX1000 ( 0) 
j----1 

XXXX1001 ( 1 ) 
j----1 

XXXX1010 (2) r-

XXXX1011 (3) r-

0001 

-=-..... . . 
-.. . . . 

.. . . . . . . 

. . . . . . . . . 
·-=­: : 

. ... . . . . . . 

... . . ... 

... ... ... 

. ·:· .. . . .. . . ..... 

... ... ... ... ... ..... 
;:-. . . . 

XXXX1100 (4) •• :., 
t--------1 ••• 

. . 
XXXX1101 ( 5 ) .:::. 

1--'--'-1 • 

XXXX1110 ~ 

XXXX1111 ( 7) 
t--------1 

.:. . . . . . . . 
: . . . . . 

·:· 

0010 0011 0100 0101 

-=-=--. . 

:r:f: . . 
-:~:· . . ··:· 

i • • • . . .. .. 
. . . . . . . . . . . 
:~ 

. . . . . . 
.. . . . . . 
. . . . . .. . : . 
. . . .... . . 
.. . . 

.. .. 
. . . 
. . 

. . . 
=.· •• ··.=. . ·: : ·.:.· 

. . . . : ... 
;:-. . . . ... 

;-----. . . . . ..... 
. . . . . . ... 

.. ~r ..... . . 

. . . . ..... . . . . 
-:---. . . .... . . . . .... 
r: ... 

. . . .. . . ... 
. . . . .... . . . . . . 
~ . ... . . .... 

--~·--. = ----r~·-. . . . . . ... . 
: .. :-- :---- T 1 . .... . . . . . . ... ..... . .. 
::::. . . ... 

. . . . . . . 
···:: : ... . : : . . ... . .. . . . . .. . . . ... . .... . . 
. . . . ... . . . . ... 
. . . . .... . . .. 
.. .. .. .. 
.. . . 
. . . . . 

. : . . . . .. ..... . . . .. . . . . . . . . 
·:· . . . . ... 
. . . . . ... 

: .·· .. .. . . . . 
-=-. . . . . .... 
T·.·: . . . 
: : 

. . . . . . 
. 

: 

. ..... 
. . . . ... 
..... . . .... . . 
. . . . . ... 

-...--... --:. : 
. . . ·= 

.;-~. 

. . 
. ···. . . . .··· . . . . . . . . . ... 

0110 0111 

. . 
... . .... . . .... 

-=-. .. .. . . . . . .... 
... . . . . ... 
... ]-. . . . .... 
... . . ..... . ... 

.... . . . . .... 
. 

. ... 
. .. .. . . . 
. .. . . . ... 
.. . . . .. 

: . . .. .. .. . . 
. . . . ... 

.. . . . . . . . . . 

... .. . . . 
: : 

... . . 
: : ... 

106 

.... 
: ... · . . 
.. . ... .... . . 

~-... . 
... . ... . .... 

·T· . . . .. 
. . ... .. . 

.. . 
. . . 
. . . . ... . . 
. .. . .· ·. 

. . . . . ... . ... 

. .... . . . ..... 
.. . . . . . 

. . . . . . 

. . ..... . . 
. . .... . . 

1000 

..... . . . . 

::=:: . . ..... 
.... . ... .. ..... 
. . .... .. . . 
. . .... . . .... 
... . . . .. . . 
. .... . . . . .. 
..... . . 
·:· . .... . . . .... . . . .... 
.... . . ·:· . ... 

::-·:· .... 
·=·=· 

=··= .... . . : 
:· . . . . .... 
: : . .... 

1001 

..... . ..... ... . . . . 

. . . . . . : .. ..... 
. . . . . .. 

. . ..... . . ..... . . . .... 

.. : .. . . . . . . 

~ . . 
:. . . . . .... 
. .. . . . . 

. -:-... . . ... . . . ... 

. : ... . . ... . .. . . .. . 

.~ .. . ... . .. . 
.;--, . . . .. . ... ..... 
: ... . . . ..... 

1010 

... .. ... 

. . . ... 
. . . 
.. .. 
..... . ..... . . . 
..... . .. . . 
. . .. . . . 
. . .... . . . . . 

..... . . ..... 
. . .... .. .· : 

. ..... . . . 

... . . ..... 
. ... . .... . . ... 
.. . . . .. 

1011 

. 
. . . .. . . 
~~ . . . .. . . 

. ~ .. . . . . . . . 

..... . . . . ..... 

.: ... . . . . . . . . . 

.. : .. . ..... . . . 
.... . . . . . . .. 
-:-... . : . . 
..... . . . . ..... 

. ... 
..... . . .. .. . . 

. . . . . . .. 

1100 

.... . . ... .. . .. 
··:---­····· . . 
. . 
. . . . 

. .... . . . . 
1~ . . . . 

..... . . . . . . . 

. . 

. 
: . . 
. . . . . 

. :···· . . . ... 

..... . . . . .. 
. . . . . . 
·~·· . . 

. .. . 

RCM2011M 

1101 

... . 
. . . . . . .... . 

: . . . . . . 
..... . . .... . 
:1 .. : .. . . 
.. . . . . .... 
. .... . . .... . . ..... 
... ..... . . . . 

. . 
: . . . 
. . . .. .. .. 
. . .. .. 

. . . . . . .... 

. .... . . . . . . . 
. . .. ·· 

.-;r. 

1110 

. . 
: .::: 
... . .... . ... : 
.. . . . .... . . . ... . . 
. .. . . .. . 

. . . . .. . 
_:_ .... . . . . . . ... 

.. . . . . . . . ... . . 
. ... . . . . . ... . . 
. . . . . 

. .. . . . . . 
~ . . . 
.. . . . . .. ... . 
. . .. . .. . . . ... 
. .. .. . . . . 
... . . . . . . .. . 

1111 

... .. . . . . . . ... . 
_:_ . .. . .. . . . . . ... . 

_:_ ... . . . .... . . · .... 
. .. . .. ... 
... . . . . . . . ... 
~ . . . . .. .. . 
=~. . . . .... 
. .... . . . . . . . .. 
~ . . . . . . . . 

: . . . . . ... . . .... . ..... . . 
..... . . ... . . . . 
. .... . .. . .... . . . . 

. ... . . ... . . ... . ..... . ... . . ... . ..... ..... 
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Character Type LCD Module 

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 = O: Sx 7 dot 

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

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

0.1ms~t <10ms -rec= 

t0 FF 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 RCM2011M 

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. 

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) Tum on module power before input of signal. Tum 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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RCM2029M RD Nm 
OPTOELECTRONICS 

3034 Owen Drive, Antioch, TN 37013 

Character Type LCD Module 

DESCRIPTION 
RCM2029M is an LCD module with LSI controller/driver built in. 

FEATURES 
1) 24 Characters x 2 Rows, with LED back light. 
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 208 different types of international characters and symbols plus 32 different types of special charac-

0 

-H 
lD 

a) 

ters 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 LED backlight is built in. 

4. 0±0. 5 

(Tl N No • . 
00 
+I -H 
""<1 co 
N 

LO 

2. 54±0. 3 

!. 5±0. 5 
14-111. 0 

lD 16. 85±0. 5 

~13.5±0.5 

LO 8. 8±0. 5 
N 
a. 

2. 7 
It') 

tD 0. 5 
0 

LCl 
If) 0 
L() 

Cl 
if) 

0. 

5 

116. 0±0. 5 

1 08. 0±0. 5 

76. 3±0.2 

83. 0±0. 3 

92. 4±0. 5 

109 

0 

-H 
N 

0 

lO 

0 
-H 
0 

CTI 
N 

lO . 
0 
-H 

"""" 
CTI 
N 

16. OMAX. 

10.1±0.5 

lO 

0 
-H 
0 

r.: 
(Tl 

J 
4-•3.5 
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Character Type LCD Module 

BLOCK DIAGRAM 

E 
R/W 
RS 
DB 0 

) 
087 
VDD 
Vss 
Vo 

----4-41 

VLED ------!----.-------~ 

VLED 

RCM2029M 

LCD 

IC 

----t=::==============:__ ___________ __J 

Fig. # 3, Block Diagram 

INTERFACE PIN CONNECTION 

Pin NO. Symbol Pin No. Symbol 

1 v-=- 8 DB 1 

2 VDD 9 DB 2 

3 Vo 10 DB 3 

4 RS 11 DB 4 

5 R/W 12 DB 5 

6 E 13 DB 6 

7 080 14 DB 7 

110 RCM2029M.PM4 
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Character Type LCD Module 

DD RAM ADDRESS 

1 Line 
2 Line 

POWER SUPPLY SAMPLE CONNECTION 

LCD 

MODULE 

VDD 

Vo 

Vss 

I VDD·Vo 

VR 

VD D -Vo: LCD Driving Voltage 

VR:10Kotm-20Kolrn 

Fig. 4 Power Supply Sample Connection 

BACKLIGHT POWER SOURCE CONNECTING SAMPLE 

R 
V LED+ 

1~--7 5V 

RCM2029M 

VDD[SV] 

(Power Source} 

VLED-

Current control resistor R for backlight should 
be built in between 5V (Power Source) and 
backlight electrode VLED+. 
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Character Type LCD Module 

ABSOLUTE MAXIMUM RATINGS 

Items Symbol Min. 

Sup__e!l Voltage for Logics VDD-VSS -0.3 

Supply Voltage for Driving LCD VDD-VO 0 

Input Voltage VIN -0.3 

Operating Temperature TO Pr 0 

Storage Temperature Tstg -20 

LED backlight DC foiward current IF 

LED backlight DC reverse voltage VR 

mA240 

i 60 

!"-..... 
~ 

-20 25 50 
~ oc 

ELECTRICAL CHARACTERISTICS - VDD=5.0 ± 5% Ta=25°C 

Items Symbol Conditions Min. 

Input High Level Voltage VIH 2.0 
Input Low Level Voltage VIL -
Output Hl9._h Level Voltage VOH I OH= -1.2 mA 2.4 
Output Low Level Voltage VOL I OL=2.0 mA -
Power Supply_ Current IDD VDD=5V -
LED backl!g_ht foiward volt~e VF IF=120 mA 3.8 
LED backlight reverse current IR VR=8V 

OPTICAL CHARACTERISTICS Ta=25°C 

Items Symbol Conditions Min. Typ. 

t rise time tr e = 10°j_ = o· - 100 
t fall time td e = 10:.t = o· - 150 
Contrast Ratio K e = 10'1_= o· - 3 

JU ~1.4 -
Viewing Angle 02 ~ = o· 40 

~ ~1.4 ±30 -
_8_=_20_ 

LED backlight peak 
wave lenJrtt, A..Q IF=120 567 

LED backlight 
spectral half 
width !J.A. IF=120 30 

112 

RCM2029M 

Max. Unit 

6.5 v 
6.5 v 

VDD+0.3 v 
50 oc 
70 oc 

240 mA 

8 v 

Foiward Current 
Derating Curve 

Typ. Max. Unit 

- - v 
- 0.8 v 
- - v 
- 0.4 v 
2 3 mA 

4.1 4.4 v 
1.2 mA 

Max. Unit 

250 ms 
250 ms 

20 dearee 
- dearee 

- degree 

nm 

nm 
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Character Type LCD Module RCM2029M 

OPTICAL CHARACTERISTICS 

1) Definition of e and q, 

z [8 = 0°) 

Viewing Direction N:··. . • 8 .. 2' 8 2 (12:00) • • 
~ .. )·····91; 

y [ ~180°] . i 

x' N : 
~ ~·········.. c5:J 

~s~·· ~~_____,____,,····· .. ·.~·· ... 

y' [ ~ooJ 
Viewing Direction 

(6:00) 

2) Definition of viewing angle e 1 and e 2 

0 

~ 
a:::: 
1i5 ro .._ -c: 
0 
t) 

3) Definition of contrast ratio "K" 

~ 0 

~ 
Q) 
c: -.J: 
Cl ·;:: 

CD 

4) Definition of optical response time 

113 

81 <25°<82 

1.4 

81 82 
Viewing Angle 

100 

0 

Selected 

Driving Voltage 

Selected 
Condition 

rise time 

Non-selected 

K-82/81 

RCM2029M.PM4 
OPTOELECTRONICS, 0-17 06/01192 

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



Character Type LCD Module 

OPERATION 

(1) Writing 

RS 

R/W 

E 

DBO-DB7 

VIH1 
VIL1 

tAS 

VIL1 

_______ _, 

tEr 

Item 

Enable Cycle Time 

Enable Pulse Time 

Enable Rise Time 

Enable Decay Time 

Address Set-Up Time 

Address Hold Time 

Data Set-Up Time 

Data Hold Time 

VIH1 
VIL1 

Symbol 

tCYCE 

PWE 

tEr, tEf 

tAS 

tAH 

tDSW 

tH 

PWEH 

VIH1 
VIL 1 

tAH 

V I H 1 Valid Data 
VIL 1 

tCYCLE 

Fig. 5 Writing 

Test Condition Min. 

Fig.5 500 

Fig. 5 220 

Fig. 5 -

Fig. 5 40 

Fig. 5 10 

Fig. 5 60 

Fig. 5 10 

114 
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VIL 1 

VIH1 
VIL 1 

Max. 

-
-

20 

-
-
-

Unit 

nsec 

nsec 

n sec 

n sec 

n sec 

nsec 

n sec 
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Character Type LCD Module RCM2029M 

(2) Reading 

Rs--)~ v1H1 v1H1 ~K 
R~V_l_Ll ______________ V_l_LI __ -/ '----------

IL tAS IL tAH _.,,, 
~ ~ I' ,,. 

~VIHI 
PWEH ~ ~ tEf 

~!!-~---_-_-_-_-_-_-_-_-_---~ -~ -~ "71-""~ I IL tAH ->I 

v¥' VIHI VlRl~I\ 1 v 
E JI VILI VILI I\_ 'J1 
-------~ ~-------

R/W 

tEr ~ IL tDDR tDSW 
---- ~ 

IL tDHR ~ ,. 

"\jt-VOHI -fy'VOHI 
DBO-DB7 ft VDLI r"\_ 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, tEf Fig.6 - 20 nsec 

Address Set-Up Time tAS Fig.6 40 - nsec 

Address Hold Time tAH Fig.6 10 - nsec 

Data Dela Time y tDDR Fi .6 g - 120 nsec 

I Data Hold Time tDHR Fig.6 20 nsec 
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Character Type LCD Module RCM2029M 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

vss -- GND: OV 

VDD -- +SV Power Voltage 

VO --
RS H/L Input Register select signal 

0: 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 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 
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-DB7) is transmitted, then lower 4bit is sent (interface data length is at 8bits 
contents are DB0-083). 

(2) When interface data is 8bits, data DBO-DB7, data is transmitted by using data 
bus. 
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Character Type LCD Module RCM2029M 

INSTRUCTION 

Instruction 

Clear 
Display 

Cursor 
at Home 

Entry Mode 
Set 

Display ON/ 
OFF Control 

Cursor/ 
Display Shift 

Function 
Set 

CG RAM 
Address Set 

DDRAM 
Address Set 

Busy Flag/ 
address read 

CG RAM/ 
DDRAM 
Data Write 

CG RAM 
DDRAM 
Data Write 

Code 

RS RNV ~B7 DBS DBS DB4 DB3 DB2 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 

0 0 0 0 0 0 1 D 

0 0 0 0 0 1 sic; R/L 

0 0 0 0 1 DL N F 

0 0 0 1 ACG 

0 0 0 ADD 

0 1 BF AC 

1 0 Write Data 

1 1 Read Data 

l/D = 1: Increment ( + 1) 
l/D =0: Decrement (-1) 
S= 1: With display shift 
S/C = 1: With display shift 
S/C = 0: Cursor Movement 
R/L = 1 : Shift to the right 
R/L = 0: Shift to the left 
DL= 1: 

-DL-0. 
N=1: 
N=O: 
F = 1: 
F=O: 

8bits 
4b1ts 
2 lines 
1 line 
5x10 dots 
5x7 dots 

DB1 j:lBo 
Description 

Cursor is returned to home position (address 0) after 
0 1 entire display is cleared 

Cursor is returned to home position (address 0). Shifted 
1 * display is also returned to the original position. Contents 

of DDRAM are not changed. 

Cursor advance direction and display shift are set. These 
operations are performed during data write and read 

l/D s modes. 

Entire display ON/OFF(D), cursor ON/OFF(C), and 
c B character blink (B) at cursor position are set. 

Cursor and display are shifted without changing the 
* * contents of DDRAM 

Interface data length (DL), number of display lines (N), 
* * and character font (F) are set. 

CGRAM address is set. Transmitted and received after 
this is the data of CGRAM. 

DDRAM address is set. Transmitted and received after 
this is the data of DDRAM. 

Busy flag (BF) showing internal operation and contents of 
address counter are read. 

Data is written in DDRAM or CGRAM. 

Data is read out of DDRAM or CGRAM. 

DDRAM: Display Data RAM 
CG RAM: Character Generator RAM 
ACG: Address of CGRAM 
ADD: Address of DDRAM. 

These correspond 
to cursor addresses 

AC: Address counter used for both 
DDRAM and CGRAM 

Execution 
Time 

(f=250kHz) 

1.64 ms 

1.64 ms 

40 µs 

40 µs 

40 µs 

40 µs 

40 µs 

40 µs 

0 µs 

46 µs 

46 µs 

Execution 
time 
changes 
with 
change in 
internal 
oscillation 
frequency 
(fosc). 

BF= 1: Internal operation is being performed RCM2029M.PM4 
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Character Type LCD Module 

CHARACTER CODE AND PATTERN TABLE 

0001 0010 0011 0100 0101 0110 0111 

CORAM 

xxxxoooo ( 0 ) 
j---

XXXX0001 ( 1 ) 
f----'-----'-i 

XXXX0010 ( 2) 
j---

XXXX0011 ( 3 ) 
r--

: ..... . . 
. . · . 
. . ·. 
;--. . . 

XXXX0100 ( 4) • : 
1----1 • 

XXXX0101 ( 5) 
j---

XXXX0110 ( 6) 
r--

XXXX0111 ( 7 ) 
j---

XXXX1000 ( 0) 
r--

XXXX1001 ( 1 ) 
!------

XXXX1010 (2) 
r--

XXXX1011 ~ 

XXXX1100 ( 4) 
r----1 

XXXX1101 ( 5) 
t------1 

XXXX1110 ~ 

XXXX1111 ~ 

. . . . . . . . ....... 

TI 
. . . . . . . . . . 
... . . ... 
... ... ... 

·:•:1 . . . . . . .. ..... 
... ... ... ... ... ..... 
;:-. ... . :. . . ... 
. . . ... · . ..... . 
.:. . . . . . . . 
: . . ... ... . 

: . . 
: . .. 
. . ..... 

·=·=· . . 
-:r:· . . .... . 
=~ • . . . . . . .. 
~::. ... 

. . . ;--. . 
~. . . . . . 
. . . . ... . . . . 

. 

.. . . 

.. .. 
. . . . 

. . . .. ... 
:· : ... 
. : . . . . ... 

. . . ·: : . . :.· 
. ··· . . . . . ..... . . . . 

. . . . :· .. . . 

.··· . . . . . . .. . . ... 
... . . ... . . .... 

. ... . :·· . :· . : 
.. ·· s···; a·=:· s···= ..... .... . . . ... 
. . . . . . ... 

. ·1 ..... . . 
::::· . . . . ... 
. . .... . . . . ... 
. . . . 
. . 

. . . . . ... . . .. 
.. .. .. .. 
.. . . 
. . ;r . . . 

. . . . . . 
. . . . 

. . . . . : .. ... . . . . ... 
. . . . . . . .. 

. . .... . . ..... 

. . .... . . . 

.... 

: : . . . . . . ... 
T. J . 

: . : 1 . ... . .. . . .. . . . .. . .... . . 

~:· . . . . ... 
T . . . .. 

--=--;;---. . .. . . . . . . 
~ . . . . ..... 

=· .. ~ . . 
. . . . . . ... 

·--= ---: . . .. . . . 
. . . . . ..... 

. . . . ... 
::.:: . . .... . . 

.···. 

:··· . . ... 
... J . . . . .... 
... . . ..... . ... 
·~· . 
.... . . . . .... . ... 

.. . . . ... 
.. . . . .. 

: . . . .. . . . . 
. . . . . ... 

.. . ... ... . . . . 

. .. .. . . . 
: : 

... . . 
= ... : 

.... 
=···· . 
.. . . .. .... . . 
. .. .. . . . . 
.··· ... . . ... 
~-. . . . . 

. . . . . . . .. 
.. . 
. . . 
. . . . . .. . . 

. .. . .. . . 
: ... : . ... 
..... . . . ..... 

;--. . . . . 

~: . . . . 
. . ..... . . 
. . ..... . . 

118 

1000 1001 

.... : . .;: .. 
: :·:·: : . : . 

. .... . .. . ... . . ..... 

.... . . ... . . ..... 
. ..... . . . . 
. . .... . . .... 
... . . . . . . . 
. .... 
: : . .. 
. . ..... . . 
. . .... . . ..... . . . .... 
-:;:-. 

. ·=· . .... 

i==~ .... . · : 
. . . . ..... . . . . ..... 

. . .. . . . . . . . .... 
. . . . . .. 

.::-.. . . . . . . 
: ..... . . . ..... . . 
~ . . 
:. . . . ..... 
. .. . . . . 

~=··· . ... . . . ... 
..... . ... . . . . . ... 
• -=-. ... 

: .. . . 

=-..... . ... ... . 
... . . ... . ... . .... 
. . .. . . . . .... 

1010 

. .. .. ... 
r· . 

. . . ... 
. . . 
.. .. 
..... . ..... . . . 
..... . .. . . 
. . . . . . 
. ..... . . . . . 

. .... . . ..... 
. . .... . . .· : 

. . .... . . . . . 

. .. . . ..... 
. .. . . .. . . . ... 
. . .. . .. 

1011 

-1. : .. . . . 
.· . .. .. . . 

.. : .. . . . .: . 

..... . . . . . .... 

... :. . .. .. . . . 

..... . . . . . . . · .· 

.;r •• . ··:·· . . 
.... . . . . . .. 
.=~:· . . . 

. . . ..... 

~-

. . .. 
..... . ... . . . . 
·=··: . . . . . .. 
. . . . : . . .. 

1100 

.... . . ... .. . .. 
.. ;--. . .... . . . 
. . 
. . . . 

..... . . . . 
. . .. . . . . 
. ··:·· . . . 

..... .. . . . . 

..... . . ... . .. . 
. . 
. 
: . . 
. . . . 

T:::: 
..... . . . . .. 
. .. . . . 

····: . . . . . 

RCM2029M 

1101 

... . 
. . . . . ..... . 
. . . . . .. . 

. .... . . .... . . . .. 
. . .... . . : . . 
. . . . ..... 

. .... . ····: . . .... 
····: . . 
~ 

. . 

. . 
. . . 

. . . . . . . 
..... . . . . . . . . . .... 
..... . . . . . . 

. . . . .. 
. ... 
.. . .. 

1110 

. . : ·:· . .. 

... . . ... . . . ... 

~:::: . . 
. .. . .. . . . .. 
. . 

: .. ·: . . 
. ... .. . . . . ... 
.. . . . . 

=···· _!_ . ... . . . . . . . ... . . 

1111 

. .. :· : . ... . 
_:_ . .. .. . .... : 

l 

... . .. . .. 

. .. . . :: :: 

.. . . . . .. ·: 

..... . . . . . . . .. 
... . . . .. . . . . . . . . . 

. . . . . . . . .._• . . . . . 

. . .. .. . .. . .. . 
~: . . ... 
. .. .. . . . . . . . 
.. . .. . . . . . . . .. 

. . . . . . ... 

. . ... . . .... . . 
····· . . ... . . . . 
. .... :.:.: . 

1rm . ... . . ... . ..... 
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Character Type LCD Module 

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 = O: 1 line display 
F = O: 5 x 7 dot 

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

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

0.1mss..t <10ms -rec= 

t0 FF present instant or ON.OFF time. 

(Remark) Unless above electrical condition are 

satisfied internal circuit will not operate properly. 

119 
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Character Type LCD Module RCM2029M 

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. 

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) Tum on module power before input of signal. Tum 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 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. 

120 
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RDHrn OPTOELECTRONICS 
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RCM2030R 

Character Type LCD Module 

DESCRIPTION 
RCM2030R is an LCD module with LSI controller/driver built in. 

FEATURES 
1) 24 Characters x 2 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 208 different types of international characters and symbols plus 32 different types of special charac-

ters 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. 

"' 
"' 0 

4 ±0.5 16.85 ± 0.5 

.lL ~ 

116 ± 0 5 

108 ± 0.3 

76.3 ± 0.1 

0 ti 

ti "' 
01 "' 

"' '° 

1 5 + 0 1.04 + .3 !{) 

~· ·~?,w,,,,,,_~='-',,,_,,,_,,,_,,,_,,,,,,,,,,,,,,,,,,,,,_,.,_,.,_,.,""""='-'t.m-:-i--'--r-. 
J 

c:i -.,;+1 

14 -~ 1 ~~l~nd 13 5 ± .l_ 83±0 3 ~ 
~ -,. 

8.8 + 0.5 .... _92-4 +_Q.5 ~ 

l() 

<D 

0 

I[) 

0 I[) 

0 0 

<O 

76.3 

3.2 

"' 0 
~ ti ., 

oi +I 
N 

r--

""' 
t 

4-03 5 Hofe 

11 Max. 

1.6 ± 0.3 

-121- RCM2030R.PM4, OPTO, 0.14, 05121192 

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



Character Type LCD Module 

BLOCK DIAGRAM 

E 
R/W 

-----+-->I 

RS 
DB0 

) 
DB7 
VDD __ ------31 

Vss 
Vo 

INTERFACE PIN CONNECTION 

Pin NO. 

1 

2 

3 

4 

5 

6 

7 

IC 

Symbol 

v..ss.. 
v...QQ. 

Vo 

RS 

R/W 

E 

DBO 

RCM2030R 

16 
LCD 

Fig. # 3, Block Diagram 

Pin No. Symbol 

8 DB 1 

9 DB 2 
10 DB 3 

11 DB 4 

12 DB 5 

13 DB 6 

14 DB 7 

122 RCM2030R. PM4 
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Character Type LCD Module RCM2030R 

DD RAM ADDRESS 

1 Line 
2 Line 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

LCD 

MODULE 
Vo 

Vss 

I VDD-Vo 

VR 

VDD-Vo:LCD Driving Voltage 

VR:10Kohm-20Kohm 

VDD[SV] 

Fig. 4 Power Supply Sample Connection 

123 RCM2030R.PM4 
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Character Type LCD Module RCM2030R 

ABSOLUTE MAXIMUM RA TINGS (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 v 

Input Voltage VIN -0.3 VDD+0.3 v 

Operating Temperature TOP 0 50 oc 

Storage Temperature Tstg -20 70 oc 

ELECTRICAL CHARACTERISTICS (VDD=S.O ± 5% Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

Input High Level Voltage VIH 2.0 - - v 

Input Low Level Voltage VIL - - 0.8 v 

Output High Level Voltage VOH I OH=-1.2mA 2.4 - - v 

Output Low Level Voltage VOL I OL=2.0mA - - 0.4 v 

Power Supply Current IDD VDD=5V - 2 3 mA 

OPTICAL CHARACTERISTICS (Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

t rise time tr e = 10° $= oo - 100 250 ms 

t fall time td e = 10° $= oo - 150 250 ms 

Contrast Ratio K e = 10° $= oo - 3 

e1 IQ1.4 - - 20 degree 

Viewing Angle e2 $ = oo 40 - - degree 

$ IQ1.4 ±30 - - degree 
e = 20° 

124 RCM2030R.PM4 
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Character Type LCD Module 

OPTICAL CHARACTERISTICS 

1) Definition of 8 and tf> 

Viewing Direction 
(12:00) 
~ 

8 2' 

y [~ =180°] 

2) Definition of viewing angle e 1 and e 2 

3) Definition of contrast ratio "K" 

100 
~ 0 

~ 
Q) 
r::: -.r:. Ol ·;:: 
al 

0 

4) Definition of optical response time 

rise time 

125 

y [~ =00] 

' 

RCM2030R 

Viewing Direction 
(6:00) 

9 1 9 2 

Viewing Angle 

Selected 

Non-selected 

K=B2/B1 

Driving Voltage 

decay time 

RCM2030R.PM4 
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Character Type LCD Module RCM2030R 

OPERATION 

(1) Writing 

RS VIH1 VIH1 
VIL1 VIL 1 

tAS tAH 

R/W VIL1 
VIL1 

PWEH 

VIH1 
E VIL1 

tEr tDSW tH 

DBO-DB7 VIH1 Valid Data VIH1 
VIL1 VIL1 

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 nsec 

Address Set-Up Time tAS Fig. 5 40 - nsec 

Address Hold Time tAH Fig. 5 10 - n sec 

Data Set-Up Time tDSW Fig. 5 60 - n sec 

Data Hold Time tH Fig. 5 10 n sec 
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RCM2030R.PM4 

OPTOELECTRONICS, 0-14 05121192 

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



Character Type LCD Module 

(2) Reading 

RS 

R/W 

VIHI 
VILI 

tAS 

VIHI 

E ______ __, 

tEr 

DBO-DB7 

Item 

Enable Cycle Time 

Enable Pulse Time 

Enable Rise Time 

Enable Decay Time 

Address Set-Up Time 

Address Hold Time 

Data Dela Time y 

I Oat~ Hold Time 

VIHI 
VIL/ 

tDDR 

Symbol 

tCYCE 

PWEH 

tEr, tEf 

tAS 

tAH 

tDDR 

tDHR 

PWEH 

VIHI 
VIL/ 

tAH 

tEf 
tAH 

tDSW tDHR 

VOHI Valid Data 
VDLI 

tCYCLE 

Fig. 6 Reading 

Test Conditions 

Fig.6 

Fig.6 

Fig.6 

Fig.6 

Fig.6 

Fi. g 6 

Fig.6 

127 

Min. 

500 

220 

-

40 

10 

-

20 

VIHI 

VOHI 
VOLi 

RCM2030R 

Max. Unit 

- nsec 

- n sec 

20 n sec 

- n sec 

- n sec 

120 n sec 

n sec 
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Character Type LCD Module RCM2030R 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

vss -- GND: OV 

VDD -- +SV 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. 

D80 H/L Input Lower level 4 lines data bus are used to transfer data 

output power between MPU and module. When operated with 4bits, 

D83 this function does not work. 

D84 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 
D80-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-DB7) 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. 

128 RCM2030R.PM4 
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Character Type LCD Module RCM2030R 

INSTRUCTION 

Instruction 

Clear 
Display 

Cursor 
at Home 

Entry Mode 
Set 

Display ON/ 
OFF Control 

Cursor/ 
Display Shift 

Function 
Set 

CG RAM 
Address Set 

DDRAM 
Address Set 

Busy Flag/ 
address rea~ 

CG RAM/ 
DDRAM 
Data Write 

CG RAM 
DDRAM 
Data Write 

Code 

R§ R/W DB7 DB6 DBS DB4 DB3 DB2 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 

0 0 0 0 0 0 1 D 

0 0 0 0 0 1 S/C R/L 

0 0 0 0 1 DL N F 

0 0 0 1 ACG 

0 0 1 ADD 

0 1 BF AC 

1 0 Write Data 

1 1 Read Data 

l/D= 1: Increment ( + 1) 
l/D=O: Decrement (-1 ) 
S= 1: With display shift 
S/C = 1 : With display shift 
S/C = 0: Cursor Movement 
R/L = 1 : Shift to the right 
R/L = 0: Shift to the left 
DL=1: 

-DL-0. 
N=1: 
N=O: 
F= 1: 
F=O: 

8bits 
4b1ts 
2 lines 
1 line 
5x10 dots 
5x7 dots 

DB1 ~BO 
Description 

Cursor is returned to home position (address 0) after 
0 1 entire display is cleared 

1 * 
Cursor is returned to home position (address 0). Shifted 
display is also returned to the original position. Contents 
of DDRAM are not changed. 

Cursor advance direction and display shift are set. These 
operations are performed during data write and read 

l/D s modes. 

Entire display ON/OFF(D), cursor ON/OFF(C), and 
c B character blink (B) at cursor position are set. 

Cursor and display are shifted without changing the 
* * contents of DDRAM 

Interface data length (DL), number of display lines (N), 
* * and character font (F) are set. 

CGRAM address is set. Transmitted and received after 
this is the data of CGRAM. 

DDRAM address is set. Transmitted and received after 
this is the data of DDRAM. 

Busy flag (BF) showing internal operation and contents of 
address counter are read. 

Data is written in DDRAM or CGRAM. 

Data is read out of DDRAM or CGRAM. 

DDRAM: Display Data RAM 
CG RAM: Character Generator RAM 
ACG: Address of CGRAM 
ADD: Address of DDRAM. 

These correspond 
to cursor addresses 

AC: Address counter used for both 
DDRAM and CGRAM 

BF= 1: Internal operation is being performed 

Execution 
Time 

(f=250kHz) 

1.64 ms 

1.64 ms 

40 µs 

40 µs 

40 µs 

40 _1.1.S 

40 µs 

40 µs 

0 µs 

46 µs 

46 µs 

Execution 
time 
changes 
with 
change in 
internal 
oscillation 
frequency 
(fosc). 

RCM2030R.PM4 
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Character Type LCD Module 

CHARACTER CODE AND PATTERN TABLE 

0001 0010 0011 0100 0101 0110 0111 

CORAM 

xxxxoooo ( 0 ) 
r------1 

XXXX0001 ( 1 ) 
t---

XXXX0010 ( 2) 
r------1 

XXXX0011 ( 3 ) 
t-------1 

XXXX0100 ( 4) 
r--

XXXX0101 ( 5) 
r------1 

XXXX0110 ( 6) 
r------1 

XXXX0111 ~ 

XXXX1000 ~ 

XXXX1001 ( 1 ) 
t-------1 

XXXX1010 ( 2) ,__ 

XXXX1011 ~ 

XXXX1100 ~ 

XXXX1101 ~ 

XXXX1110 ~ 

XXXX1111 (7) 
I--

: ..... . . 
·. . · . 
. . . . 
. . . 
: . . . 
. . . . . . . . 

~· 

. . . . . . . . . . 

... 
:.: 

... 
::: 

. . . . . . 
: : ..... 
... ... ... ... ... ..... 
... ... 
. ·=·. ... 
::::: . ..... . 
;:-. ... . . 
: 

--=-. . ... ... . 

: . . 
. ; .. 
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Character Type LCD Module 

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 = O: Sx 7 dot 

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

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

0.1ms~t <10ms -rec= 
tOFF ~ 1ms 

1a:F present instant or ON.OFF time. 
(Remark) Unless above electrical condition are 

satisfied internal circuit will not operate proper1y. 
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Character Type LCD Module RCM2030R 

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. 

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) Tum on module power before input of signal. Tum 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 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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RDHrn OPTOELECTRONICS 
RCM2035R-A 

3034 Owen Drive, Antioch, TN 37013 

Character Type LCD Module 

DESCRIPTION 

RCM2035R-A is an LCD module with LSI controller/driver built in. 

FEATURES 

1) 40 Characters x 2 Rows. 
2) Wide viewing angle, high contrast ratio. 
3) Dot construction is 5 x 7 dot, plus 1 line. 
4) Can be interfaced with 4bit or Bbit MPU. 
5) Displays 160 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 SV circuit. 

10) Low power consumption. 

L(1 

lO LOI lfl ~ ... -; 
m r, a lO 
+1 +I + 
l!1 CD Lf'l f'i 

=1= 
"' 
ci 

II II +I 

"' " 
Ill 

. "' -U"1 • 

- Ill --

No. 2 

~ 16.5 t 0.5 <D 
x 13.2 t 0.5 .. 

2.54 ± 0.3 

1.0 t 0.5 

182.0t 1.0 

175.0 t 0.5 

147.5 t 0.2 

154.0 t 0.3 

4-~3. 5 

13. OMAX. 

4. 7±0. 5 

0 c -
+! +I -+t 

IC> "' IC> 

ui ai M 
"'"' (") 

,,., 
9.8 ± 0.5 100.9± 0.5 1.0 :I: 0.5 

....; 
0... -

USAGE 

0.5 

0 

Personal Computer, Word Processor, Facsimile, Telephone, etc. 
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Character Type LCD Module RCM2035R-A 

BLOCK DIAGRAM 

IC IC 

E 
R/W LCD 

RS 

DBO IC 
~ 

087 
Voo 

IC IC 
4 

Vss 
Vo 

Fig. # 3, Block Diagram 

INTERFACE PIN CONNECTION 

Pin No. Symbol Pin No. Symbol 

1 vss 8 DB 1 

2 VDD 9 DB 2 

3 Vo 10 DB 3 

4 RS 11 DB 4 

5 R/W 12 DB 5 

6 E 13 DB 6 

7 DBO 14 DB 7 

134 
RCM2035R.PM4, OPTOELECTRONICS, 0.21 2116193 

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



Character Type LCD Module 

DD RAM ADDRESS 

1 Line OOH 01 H 02H 03H 
2 Line 40H 41 H 42H 43H 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

LCD I VDD-Vo 

MODULE 
Vo 

Vss 

25H 
65H 

26H 
66H 

VR 

RCM2035R-A 

27H 
67H 

VDD[5V] 

VDD-Vo:LCD Dr1v1ng Voltage 

VR:10Kohm-20Kohm 

Fig. 4 Power Supply Sample Connection 

135 
RCM2035R.PM4. OPTOELECTRONICS, 0-21 2116/93 

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



Character Type LCD Module RCM2035R-A 

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 v 

Input Voltage VIN - 0.3 VDD + 0.3 v 

Operating Temperature TOP 0 50 oc 

Storage Temperature Tstg -20 70 oc 

ELECTRICAL CHARACTERISTICS (VDD=S.O ± 5% Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

Input High Level Voltage VIH 2.2 - VDD v 

Input Low Level Voltage VIL - - 0.6 v 

Output High Level Voltage VOH -I OH=0.205mA 2.4 - - v 

Output Low Level Voltage VOL I OL=1.2mA - - 0.4 v 

Power Supply Current IDD VDD=5V - 2.0 5.0 mA 

OPTICAL CHARACTERISTICS (Ta=25°C) 

Items Symbol Conditions Min. Typ. Max. Unit 

t rise time tr e = 10° <j>= oo - 100 250 ms 

t fall time td e = 10° <1>= oo - 150 250 ms 

Contrast Ratio K e = 10° <I>= oo - 3 

e 1 ~1.4 - - 20 degree 

Viewing Angle 82 <I> = oo 40 - - degree 

l <I> ~1.4 ±30 - - degree 
e = 20° 
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Character Type LCD Module RCM2035R-A 

OPTICAL CHARACTERISTICS 

1) Definition of e and</> 
Viewing Direction 

(12:00) 
y ( ~= 180°) 

z (0 = 0°) 

Y' (~ = 0°) 
Viewing Direction 

(6:00) 

2) Definition of viewing angle e 1 and e 2 

3) Definition of contrast ratio "K" 

4) Definition of optical response time 

~ 0 

~ 
Q) 
c: -.r:. 
Cl ·c: 
m 

81 8 
Viewing Angle 

Selected 

2 

Non-selected 

K=B2/B1 

o ______ ...._ _____ _ 

Driving Voltage 

~-==-= =·~r=1Jf=1lj::: ---~------ltj' l 
"# "# selected 
o g condition m__._ ____ r-~;;;..:::~:.i.. ________ ....J,...;J 

rise time decay time 
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Character Type LCD Module RCM2035R-A 

OPERATION 

(1) Writing 

R s---"',i VIH1 VIH1 V 
/t- VIL 1 VIL 1 /f'\_ '--------------------_./ ~--------

RI W 

1 ~ tAS -:;o, <E-tAH-:;o, 

VIL 1 
---JL' V I L 1 

__!__ 

P WE H --: 0AH tEf---" I/ 
!"~------~ 

,-)!VIH1 VIH1 1\ I I 
E _______ ~T VIL 1 VIL 1 1\'-------~Y 

tEr--;;,~ ~tDSW~l:'...tH ---;; 

-\,¥ VIH1 . -fx'VIH1 
DBO - DB_7 _______ -+-_____ ,/t::" VIL 1 Valid Date _T"\~V_IL_1~---1-----

tCYCLE 

Fig. 5 Writing 

Item Symbol Test Condition Min. Max. Unit 

Enable Cycle Time tCYCE Fig. 5 1.0 - µsec 

Enable Pulse Time PWEH 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. 3 105 

Data Hold Time tH Fig. 3 10 - n sec 
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Character Type LCD Module 

(2) Reading 

RS VIHI 
VILI 

tAS 

R/W VIHI 

E 
------~ 

tEr 

DBO-DB7 

Item 

Enable Cycle Time 

Enable Pulse Time 

Enable Rise Time 

Enable Decay Time 

Address Set-Up Time 

Address Hold Time 

Data Delay Time 

J Data Hold Time 

VIHI 
VILI 

tDDR 

Symbol 

tCYCE 

PWEH 

tEr, rEf 

tAS 

tAH 

tDDR 

tDHR 

PWEH 

VIHI 
VILI 

tEf 
tAH 

tDSW tDHR 

VOHI 
VOLi 

tCYCLE 

Fig. 6 Reading 

Test Conditions 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 

Fig. 4 
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Min. 

1.0 

450 

-

140 

10 

20 

RCM2035R-A 

VIHI 

VOHI 
VOLi 

Max. Unit 

- n sec 

- n sec 

25 n sec 

- n sec 

- n sec 

320 n sec 

n sec 
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Character Type LCD Module RCM2035R-A 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

vss -- GND: OV 

VDD -- +SV Power Voltage 

VO --
RS H/L input Register select signal 

0: 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 

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 

REMARK: 

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

(1) If interface data is 4 bits, data transmission is DB4-DB7, using 4 bus, and 
the DB0-083 bus is not used. 

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

Upper 4 bits of data (Interface data length is at 8 bits when contents are 
DB4-DB7) is transmitted, then lower 4 bit is sent (interface data length is at 8 
bits contents are DB0-083). 

(2) When interface data is 8 bits, data DB0-087, data is transmitted by using 
data bus. 
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Character Type LCD Module RCM2035R-A 

INSTRUCTION 

Instruction 

Clear 
Display 

Cursor 
at Home 

Entry Mode 
Set 

Display ON/ 
OFF Control 

Cursor/ 
Display Shift 

Function 
Set 

CG RAM 
Address Set 

DDRAM 
Address Set 

Busy Flag/ 
address read 

CG RAM/ 
DDRAM 
Data Write 

CG RAM 
DDRAM 
Data Write 

Code 

RS R/l/V DB? DB6 DBS DB4 DB3 DB2 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 1 

0 0 0 0 0 0 1 D 

0 0 0 0 0 1 SIC R/L 

0 0 0 0 1 DL N F 

0 0 0 1 ACG 

0 0 0 ADD 

0 1 BF AC 

1 0 Write Data 

1 1 Read Data 

l/D=1: Increment (+1) 
l/D=O: Decrement (-1 ) 
S=1: With display shift 
S/C=1: With display shift 
S/C=O: Cursor Movement 
R/L=1: Shift to the right 
R/L=O: Shift to the left 
DL=1: 8 bits 
DL=O: 4 bits 
N=1: 2 lines 
N=O: 1 line 
F=1: 5x10 dots 
F=O: 5x7 dots 

DB1 DBO 
Description 

Cursor is returned to home position (address 0) after 
0 1 entire display is cleared 

-
1 * 

Cursor is returned to home position (address 0). Shifted 
display is also returned to the original position. Con-
tents of DDRAM are not changed. 

Cursor advance direction and display shift are set. 
These operations are performed during data write and 

l/D s read modes. 

Entire display ON/OFF(D), cursor ON/OFF(C), and 
c B character blink (B) at cursor position are set. 

* * 
Cursor and display are shifted without changing the 
contents of DDRAM 

* * 
Interface data length (DL), number of display lines (N), 
and character font (F) are set. 

CGRAM address is set. Transmitted and received after 
this is the data of CGRAM. 

DDRAM address is set. Transmitted and received after 
this is the data of DDRAM. 

Busy flag (BF) showing internal operation and contents 
of address counter are read. 

Data iswritten in DDRAM or CGRAM. 

Data is read out of DDRAM or CGRAM. 

DDRAM: Display Data RAM 
CG RAM: Character Generator RAM 
ACG: Address of CGRAM 
ADD: Address of DDRAM. 

These correspond 
to cursor addresses 

AC: Address counter used for both 
DDRAM and CGRAM 

BF=1: Internal operation is being performed 

Execution 
Time 

(f=250kHz) 

1.64 ms 

1.64 ms 

40 µs 

40 µs 

40 µs 

40 .µs 

40 µs 

40 µs 

0 µs 

46 µs 

46 µs 

Execution 
time 
changes 
with 
change in 
internal 
oscillation 
frequency 
(fosc). 

BF=O: Instruction acceptable 141 RCM2035R PM4. oeroELEcTRoN1cs. 0-21 ,,,.,., 

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



Character Type LCD Module RCM2035R-A 

CHARACTER CODE AND PATTERN TABLE 

L 

~ 0000 0010 0011 0100. 0101 0110 0111 1010 1011 1100 1101 1110 1111 

xxxxoooo 

XXXX0001 

X xx X0010 

XX XX0011 

XX X X0100 

XX X X0101 

XXXX0110 

XX X X0111 

XX XX1000 

XXXX1001 

XX XX1010 

XX X X1011 

xxxx1100 

XXXX1101 

XXXX1110 

XXXXll11 

00 .: • i : .......... 1·... :·-: . . 
RAM • • • •• •••• .... • •.: ••• • • • 

1--~<1.> ...... .._~__,~=-:~·~·-= ........ 1~·~=~·:_.~i~~._~~._=~~'--~~'--~~'-'·~·-·__,.._·_·_·~·~=~=. 

(2) 
! • 

. ·: 
• _.:.._ 

: . . ..... . . . . 
.···. . . . . . . . . . ... 

... . .... · ... : 
.. . . .. 
··1 ... .. ... 

. .. .. • 
~ 

-· .... .... . ... . 
... · . .. ... 
• • 

••• . . 
··~ 

. . ···. . ... . . . ... 
····::· ·1 ••••• =-· 

(3) •• i .. ·; i·=: =···: i·-· .. : : : •,• : ... · 
1--~~'--~--'~-""'~· .... ·~·~....!J~·~·~· ...... ··--~·,_..-~~~·_......i.."~~'--~~._·~l ...... ~_...:~·-·~...:.·~·-1: ••• • 

1 
(4) 

.!.l. ···:· •···. • ···· ..... ... ..:.. .::. ·:··· 
·!.·!· ••• : ... • I... : I : : ·:··· -::· 

1--~~,__~_J_,__,__"~··~·~·~·~·~·~·-"~·~·~·~•"_._•...!!!~•~"_...._•~•~u.._~-Hi~",__~~..JL~"~~·-·~~-"~:.t.JwUL--i••••• 

(Ii) • :.. .: :··. T : ·.·.:::·.·. i J ... . . :. . . : : : .... : ·:.·... .. . . : ··=·· ···:· : .. ·. 1 ••• i . .. : . l. : .. ·: 
1--~~'---=---''------''--'~~-L~""'--L--'""',_..~""-_....~=--'--=-~_,___,_~ ........ ~~-1 • 

(8) 

(7) 

:: . .• .. .. .. 
. .... . . . . ... i:::. 

: : : : . . ·-·· 
... . . ..... . ... 

. 
: ... ·: .. .. . ... :. .. . . 

• _l 

. . ··:·· 
_._•' 

. .. . 
i _uW 

. . ... 
I "• . ... · 

:·:· :::: r··· i ! J:·· : r, :::: ·i .. : .... ': .. . ·. . : : :··· : . . . . : ..... . . 
• •• • • ••• : •• •• : • • • • • _._1 _._• .... : L •• : 

1--~~'--~~ ...... ~~~~~~-"--'-~~~~~-'-~~~~~~~~~~~, : 

(8) 

(1) 

(2) 

(3) 

(4) 

(II) 

(8) 

·: . 
.·· : . . 
. . 
. · 
. 
. . . 

• • I ... . : . 
. . ··:·· . 
.. .. 

... . . ..... . . · .... 
. ···. . . .. :: .. 
.. .. 
.. .. .. 

_,,_• 

. · . ·. ._._ 

;:-: . . . . 
. . : : .. ·: 

: : 

.. . 
: . . .: . 

1 .. . . . 
~·.· 

; .. . .. 
I : 

. . . . . . . . . : 

.... 
: ... : . ... 
• . . .. .. . 
: : . . 
.. • . : . 

--:"l ""··: 
I • 
: .· ••• .1u..u. 

: •' .. .. . . 
_:_ ~ . 
! . 
:..!..H 

:. .: 
: : : . . 
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Character Type LCD Module 

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 = O: 5 x 7 dot 

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

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

0.1ms~t <10ms -rec= 

t0 FF present instant or ON.OFF time. 

(Remark} Unless above electrical condition are 

satisfied internal circuit will not operate properly. 

143 

RCM2035R-A 

RCM2035R.PM4, OPTOELECTRONICS, 0-21 2117193 

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



Character Type LCD Module RCM2035R-A 

APPLICATIONS 

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

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 termination, 
please wipe off with alcohol. 

c) The liquid used in the LCD panel is a harmful substance and must not be in­
gested. 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 (S°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 comer and do not stress circu.it. 
b) To prevent contamination, scratches, or cuts on the polarizer, please use the 

protective cover on the front panel. 
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RD Nm 
OPTOELECTRONICS RCM7033M 
3034 Owen Drive, Antioch, TN 37013 

Character Type LCD Module 

DESCRIPTION 
RCM7033M is an STN (Super Twist) LCD module with LSI 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 208 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. 

ao. O±O. 5 

75. 0±0. 5 

(Pitch 2. 54>< 15J 38. 1 ±0. 3 

I 6 - • I . 0 Hole 

56.2 ± 0. 2 

61. 0±0. 3 

79.0±0.5 

56.2 

2.95 0.6 

o o---0---------,-rnoo 
! ! I 
! ! I 

El-----0----------ltJ----fJ 
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RCM7033M.PM4, OPTOELECTRONICS, 0-18-A, REV. 2116193 

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



Character Type LCD Module 

BLOCK DIAGRAM 

E 
R/ 
RS 
DBo 

2 
087 8 

VDD-----?I 
Vss 

IC 

RCM7033M 

LCD 

VLED -------i-'l/\/'1,----a---9--llt-e 

Fig. # 3, Block Diagram 

INTERFACE PIN CONNECTION 

Pin No. Symbol Pin No. Symbol 

1 vss 9 DB 2 

2 VDD 10 DB 3 

3 Vo 11 DB 4 

4 RS 12 DB 5 

5 R/W 13 DB 6 

6 E 14 DB 7 

7 DBO 15 VLED 

8 DBI 16 VLED+ 
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Character Type LCD Module 

DD RAM ADDRESS 

1 Line OOH 01 H 02H 03H 
2 Line 40H 41 H 42H 43H 

POWER SUPPLY SAMPLE CONNECTION 

VDD 

OOH 
4DH 

RCM7033M 

OEH OFH 
4EH 4FH 

I VDD-Vo LCD 
VR 

MODULE 
Vo 

Vss 
VD D - Vo: LCD Driving Voltage 

VR:10Kotm-20Kohm 

VDD[5V] 

Fig. 4 Power Supply Sample Connection 
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Character Type LCD Module RCM7033M 

ABSOLUTE MAXIMUM RA TINGS 

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 v 

Input Voltage VIN -0.3 VDD+0.3 v 

Operating Temperature TOP 0 50 oc 

Storage Temperature Tstg - 20 70 oc 

ELECTRICAL CHARACTERISTICS 

Items Symbol Conditions Min. Typ. Max. Unit 

Input High Level Voltage VIH 2.0 - v 

Input Low Level Voltage VIL - - 0.8 v 

Output High Level Voltage VOH - I OH = -1 .2 mA 2.4 - - v 

Output Low Level Voltage VOL IOL=2mA - - 0.4 v 

Power Supply Current IDD VDD=5V - 1 3 mA 

LED Forward Current ILED VLED= 15W - 60 - mA 

OPTICAL CHARACTERISTICS 

Items Symbol Conditions Min. Typ. Max. Unit 

t rise time tr e = 10° e = 0° - 150 250 ms 

r fall time td e = 10° e = 0° - 150 250 ms 

Contrast Ratio K e = 10° e = 0° - 5 

e 1 ~1.4 - - 10 degree 

Viewing Angle 92 <I>= oo 40 - - degree 

<I> K~1.4 ±40 - - degree 

e = 20° 
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Character Type LCD Module 

OPTICAL CHARACTERISTICS 

1) Definition of () and q, Viewing Direction 
(12:00) 

... _____ ~ 
Y(.0'=180°) 

2) Definition of viewing angle () 1 and () 2 

0 

fii 
0:: 
'ti) 1.4 
£!! 
1: 
0 
0 

81 

3) Definition of contrast ratio "K" 

100 

~ 0 

~ c: 
l: 
.g> 

0 m 

4) Definition of optical response time 

rise time 

149 

RCM7033M 

Z ( 9 = 0°) 

X' 

Y' l[J = 0°) 

81<25°<82 

82 
Viewing Angle 

Selected 

Non-selected 
K-82/81 

Driving Voltage 
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Character Type LCD Module 

OPERATION 

(1) Writing 

R S 

RI W 

E 

DB0-087 

Item 

V I H 1 
V I L 1 

t A S 

V I L 1 

Enable Cycle Time 

Enable Pulse Time 

Enable Rise Time 

Enable Decay Time 

Address Set-Up Time 

Address Hold Time 

Data Set-Up Time 

Data Hold Time 

V I H 1 
V I L 1 

Symbol 

tCYCE 

PWEH 

tEr, tEf 

tAS 

tAH 

tDSW 

tH 

VI H 
V I L 1 

t A H 

PW EH 

V I H 1 . 
V 1 L 1 Valrd Data 

tCYCLE 

Fig. 5 Writing 

Test Condition Min. 

Fig. 3 500 

Fig. 3 220 

Fig. 3 -

Fig. 3 40 

Fig. 3 10 

Fig. 3 60 

Fig. 3 10 
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V I L 1 

V I H 1 
V I L 1 

Max. 

-

-

20 

-

-

-

Unit 

µsec 

n sec 

n sec 

n sec 

n sec 

n sec 

n sec 

RCM7033M.PM4, OPTOELECTRONICS, 0-18~A. REV. 2/16193 

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



Character Type LCD Module RCM7033M 

(2) Reading 

1~ 
!AS 

R/W T VIHI 
--~ 

l'.'..- !AH 
r::-

PWEH -"> ~ tEf 
~tt-----------c>--"-1 L._ IA H 

~VIHI 

,;f~v-,H-, ----v-,-H~t1~ 1 1 / 

E -------~/f 1 VI LI V I L 1 I[\~------~? 
tER__:,ilL !DOR 

I" 
tDSW L._tDHR -"oJ 

\JLVDH1 Valid Data yvoH1 
DB 0- DB 7 ________ -+--____ j,~~V_D_L_I _____ ~_}"'VD LI 

t CYCLE 

Fig. 6 Reading 

Item Symbol Test Conditions Min. Max. 

Enable Cycle Time tCYCE Fig. 4 500 -

Enable Pulse Time PWEH Fig.4 220 -

Enable Rise Time 

Enable Decay Time tEr, tEf Fig.4 - 20 

Address Set-Up Time tAS Fig. 4 40 -

Address Hold Time tAH Fig.4 10 -

Data Dela Time y tDDR Fi .4 g - 120 

I Data Hold Time tDHR Fig.4 20 
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Unit 

µsec 

n sec 

nsec 

n sec 

n sec 

n sec 

n sec 
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Character Type LCD Module RCM7033M 

PIN FUNCTION 

Symbol Level Input/ Function 
Output 
Power 

vss -- -- GND: OV 

VDD -- -- +SV 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 7 LCD module 

"1 ": Read MPU ~ LCD module 

E H,H7L Input Signal to start read or write data. 

DBO F/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 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) 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 transmissions. 

Upper 4bits of data (Interface data length is at 8bits when contents are 
DB4-DB7) is transmitted, then lower 4bit is sent Onterface data length is at 8bits 
C0'1te'1ts are OB0-083). 

(2) When interface data is 8bits, data DBO-DB7, data is transmitted by using data 
bus. 
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INSTRUCTION 

Code 
Execution 

Time 
Instruction Rsj R/111/ p87 086 085 084 083 p82 081 080 

Description (f=250kHz) 

Clear Cursor is returned to home position (address 0) after 
Display 0 0 0 0 0 0 0 0 0 , 

entire display is cleared 
1 .64 ms 

Cursor Cursor is returned to home position (address 0). Shifted 
at Home 0 0 0 0 0 0 0 0 , * 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 0 0 0 0 0 0 0 , llD s modes. 

40 µs 

Display ON/ Entire display ONIOFF(D), cursor ONIOFF(C), and 
OFF Control 0 0 0 0 0 0 , D c B character blink (B) at cursor position are set. 40 µs 

Cursor/ Cursor and display are shifted without changing the 
Display Shit~ 0 0 0 0 0 , SIC RIL * * contents of DDRAM 

40 µs 

Function Interface data length (DL), number of display lines (N), 
Set 0 0 0 0 , DL N F * * and character font (F) are set. 40 µs 

CG RAM CGRAM address is set. Transmitted and received. This 
Address Set 0 0 0 , ACG is the data of CGRAM. 

40 µs 

DDRAM DDRAM address is set. Transmitted and received. This 
Address Set 0 0 0 ADD is the data of DDRAM. 

40 µs 

Busy Flag/ Busy flag (BF) showing internal operation and contents of 
0 µs address rea~ 0 , BF AC address counter are read. 

CGRAMI 
DDRAM , 0 Write Data Data is written in DDRAM or CGRAM. 
Data Write 46 µs 

CG RAM 
DDRAM 1 , Read Data 

Data is read out of DDRAM or CGRAM. 
46 µs 

Data Write 

llD= 1: Increment ( + 1) DD RAM: Display Data RAM 
l/D=O: Decrement (-1) CG RAM: Character Generator RAM Execution 
S=1: With display shift ACG: Address of CGRAM time 
SIC= 1 : With display shift ADD: Address of DDRAM. changes 
SIC= 0: Cursor Movement These correspond with 
RIL = 1 : Shift to the right to cursor addresses change in 
RIL = 0: Shift to the left AC: Address counter used for both internal 
DL= 1: Sbits DDRAM and CGRAM oscillation 
DL=O: 4bits frequency 
N=1: 2 lines (fosc). 
N=O: 1 line 
F= 1: 5x10 dots 
F=O: 5x7 dots 
BF=1: Internal operation is being performed 
BF=O: Instruction acceptable 153 
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Character Type LCD Module 

CHARACTER CODE AND PATTERN TABLE 

0001 0010 0011 0100 0101 0110 0111 

XXXXOOOO 

CORAM 

(0) 
t------1 

XXXX0001 ( 1 ) 
;---

XXXX0010 ( 2) 
1--------i 

XXXX0011 ( 3 ) 
t------1 

XXXX0100 ( 4 ) 
t------1 

XXXX0101 ( 5 ) 
;---

XXXX0110 ( 6) 
;---

XXXX0111 ( 7 ) 
t---

XXXX1000 ( 0) 
;---

XXXX1001 ~ 

XXXX1010 ,_El_ 

. ..... . . 
----. . . . 

. . . . . . . . 
=· . . . . . . . 

TI 

. . . . . . . . . . 
... .. ... 
... ... ... 
. . . . . . . . .. ..... 
~m 

XXXX1011 ~ .:::. 

XXXX1100 ~ 

XXXX1101 ( 5) 
;---

XXXX1110 ( 6) 
t------1 

XXXX1111 ( 7) 
1--------i 

~-:. . . . . ... . . ... 
: ···: . ..... . 
;:-. . . . . . . . 
: . . ... ... . 

: . . 
--:-:-. . 

·:::· .. .... . 
. . . . ... .. 

: .· . . . . . . . 
. . 
.· . . . . . 
. . . . . . 
. . . . ... . : . 
. . ··:·· . 

. 

.. . . 

.. .. 
. . . . 

. . . . .. . . . . . . . . .... . . . .. . . . .. . · ... · 
.. . . . . ... 
. . . . . ..... 
. 

• ··= ... 
.. . . . . ..... . . 

. .... . . . . ... 
. . .... . . · ... · 
. . . . . . 

. . . . .... . . .. 
. . . . .. 

, .. 
.. .. . . 
~~ . . . . . 

~. . .. . 
. . . . 

·.:.· 
!:~.i . . . . 
. ...-. . . . ... . . . . .... 

. . 

. . . . . ... . . . . . . 

. :::: .... 
-=-... :· : 
: ... · 

~ : =···: ... . . . . ... ... . ... 
. . . . . . ... 

. . .... . . . .... 

. . .... . . . 
: . ... . . . . .... 

·:· . . . . ... 
. . . . . . .. 

-= .--. . .. . . . . . . 
-=-. . . . ..... 

T. T 
·.: 

~-··. . . . . . . . . ... 

-=-. . . . . ... 
1 . . . 

. . . . . . . . · ... · 

· .. . . 
: . 

7-. . . ..... 

. .. . : . . . .... 
... . . ..... . 
. . . .. . . . 
.... . . . . .... . ... 

. .. . . . ... 
~ .. . . . . .. 

: .. : . . . . . .. . . . ... . . 
7:. ::-. ··:·· . 

. . . . 

--:-. . . . .. 

... 
:· : . . . . 
... . . 

: : . .. 
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. .. . 
: ... · . . 
.. . . .. .... . . 
. .. .. . . . . 
... . ... . .... 
. ... . . . . . . 
. . . . . . ... 

. . . .. . 
. . .. ·. ·.· 

. . . . . . . . 

. . . ... : . ... 

. .... . . . ..... 
. ~ . . . . . 

-=-. 
: . 

~. 

. ;· 
. . . .... . . 
. . . .... . . 

1000 

..... . . . . 

..... . . . .. .. . . ..... 

.... . . ... . . ..... 
. . .... . . . . 
. . .... . . .... 
... . . . . . . . 
. . ... . . .. ... 
. . ..... . . 

-:: ... . . ..... . . ..... 
~: . . . ... 

. . 
: ... : 
: ... : 

1001 

. 
: ·.· :.:.: 

: ...-. . . .. 
=···= ..... . . ..... 
. ..... . . . . . . 
. . .... . .. . .... . . 
~ . . 
. .. . . . . .... 

. .... . . ... . . . ... 
;:-... . . ... . .. . . . .. 
. -:- . . : . . . . . 

. ..... . .. . .. . 
. . . . ... . . .. . .... 
: ... . . . ..... 

1010 

... .. ... 

. . . . .. 
. . . 
.. .. 

::::5 . . 
..... . .. . . 
. . 

.·: . 
. ..... . .. : 

. .... . . ..... 
. ..... .. . . . . 

. ·:··: . . . 
. . ..... 

.... . 
:::: 
.. . . . .. 

1011 

. .. .. . . . 
. .. .. . . 
;--

. .... . . . . . . . 

..... . . . 

.. ;:-. . . . . . . . 

..... . . . . . . . . 

.;:-.. . ··:·· . . 
.... . . . . . . .. 

..... . . . . . .... 
;:-: . .. . . . 
... 

. . . . 
····: . . . . . . . 
. .... : .· . 
. . . . . . 

RCM7033M 

1100 

.... . . ... .. . .. 
. .. . ..... . . 
. . 
. . . . 

. .... . . . . 
. . .. . . . . 
. ..... . . . 

..... . .. . . . . 
-~::· . .. . . . . 

: . . . . 
. . . . . 

..... . . . . . . 
. . · .. . 

····: . ·.· . 

1101 

. .. . 
. . . . . ..... . 
. . . . . .. . 

:~::: . ... 
. . .... . . : . 
. .. . . . ..... 
..... . . .... . . . .... 
····: .. . 

-= : . . 

. . 

. . . 
. . . . . . . .. 

. . . . . . .. 

..... . . . . 
: ... : 
..... . . . . . . . 

. . . . .. 
. ... 

1110 

. . 
: .: :: 
... . .... . . . ... 
. .. . . .... . . . ... . . 
... . .. . ... · 
. . . . . . .... . 

_:_ . ... .. . . . . . .. 
.. .· : . . :··· . .... . . 

: : .... . . 
.. . 
: . . . 

--.-.. . . : 
~ . . . . . 
. . .. . . . .. . .. . 

-=-::: . . ... 
. .. .. . . . . . . . 
~ . .. 
: : . ... · 

1111 

. .. .. . . . . . . ... . 
_:_ ... . .. . . . . . ... . 

_:_ . .. . . ..... . . . ... · 
. .. . .. ... 
. .. . . :: :: 

--.- . . . · .. ·: 

. .... .. . . . . ... 

. . . .·· .. 
. . . . . . ... . 
~ . . ... . ··:·· . 
. .... . . ... . . 
. .... 
=·=·: . . 

. ... . . ... . . ... . . ... . . ... . ..... ..... 
•• ':!!. 
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Character Type LCD Module 

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 = O: 1 line display 
F = 0: Sx 7 dot 

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

4) Input Set Up Mode 
l/D = 1 : + 1 (inclement) 
S =O: Does Not Shift 
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Character Type LCD Module RCM7033M 

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. 
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) Tum on module power before input of signal. Tum 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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Custom LCD Check Sheet (Module Type) 

ROHM develops and manufactures custom LCD modules at customer's request. 
Customers are requested to fill In this check sheet and provide to ROHM. 
Detailed specifications may be discussed later . 

I. Applications • Applications. 

• [JsegmentType. (Please provide Artwork.) 
2. Character [Jcharacter Type dotsX dots. column. 

[Jother. (Please provide Artwork.) 

• 

ftDHIR 

·row. 

[JTN (negative, positive) 
3. Construction [JsTN (Yellow Mode, Gray Mode, Blue Mode, B/W Mode) 

[J Reflective [J Transmissive [J Transflective • • Viewing angle. [J 12:00 [Js:oo 

Outline Dimensions W Outline 

I I Dimensions T 

Frame Dimensions W .tt ""- 7 

:r I' 
:; I' 

_o_ 0 .. '-' :r c 
4. Dimensions 0 c • .. 

'iii 0 DD D H ~ .. 
c ·;;; I!! 
"' c < 
E "' " E DD D > "' i5 i5 • "'~ \ ·! "' "' c 

~\ ·u .. ,,.... 
0 6 ..y IL 

._, 

Active Area W 
""'--

Viewing Area W -
""'-- Max Thickness 

Outline Dimensions (WXHXT) __ mm MAX. Thickness mm 
Frame Dimensions (WXH) ___ mm Pin Position 
Active Are (WXH) mm Dot Size x ---mm 
Viewing Area (WXH) mm Dot Pitch x ---mm 

5. Connector • [JNo 
[Jves (Connector Parts No. ) 

(Wire Harness Parts No., Length . . mm) 

6. Absolute • Operating Temperature ·c- ·c 
Max. Ratings • Storage Temperature ·c- ·c 

7. Drive Condition • Drive Voltage v 
• Duty dutv •Bias bias 

• Controller IC •Driver IC 

• Specification 
8. Schedule • Prototype Sample •auantity i;icsM • Production •Total Quantity RQS 
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Custom LCD Check Sheet (Panel Type) 
ROHM develops and manufactures custom LCD modules at customer's request. 
Customers are requested to fill in this check sheet and provide to ROHM. 
Detailed specifications may be discussed later . 

I. Applications • Applications. 

• CJSegmentType. (Please provide Artwork.} 
2. Character CJ Character Type dm1~ dots. QQIYma. 

CJ Other. (Please provide Artwork.} 

• 
row. 

OTN (negative, positive} 0 Black Mask 
3. Construction OSTN (Yellow Mode, Gray Mode, Blue Mode, B/W Mode} 

CJ Reflective 0 Transmissive 0 Transflective • • Viewing angle. 0 12:00 06:00 

A __,. c r D ~ jE-__,. F 
~ , ... ~--------------------~ t---i t-

t - .____, 
4. Dimensions B E B' 

l'.. l - _ ____J 

l'.. 1--------------------_jat_t--' 
_J_l_A ~ I I 

A: Glass Width mm F: Pin Height 
B: SEGWidth mm G: Pin Pitch 
B: COM Width mm H: Pin Position 
D: Active Area H mm C: Panel Thickness 
E: Active Area W mm I: Glass Thickness 

CD ® @ © @ 

5. Panel Design 4. ru m m ru rn 
6. Viewing • 012:00 06:00 OOther 

Angle 

• 0 Rubber Connecter 
Cl Pin 11ins Pin Forming Oves ONo 

7. Connecter OHeat Seal 
ClFPC 
Cl Other 

8. Polarizer • Color 0 Standard OOther 
Cl Other 

9. Printing • Cl No 
Cl Yes Colors 

10. Absolute • Operating Temperature ·c- ·c 
Max. Ratings • Storage Temperature ·c- ·c 

• Cl static 
11. Drive Cl Dynamic du~ . bias. 

Condition • Drive Voltage Y •Drive Freq. Hz • Controller IC •Driver IC 

• Specification 
12. Schedule • Prototype Sample •auantity l!CSM • Production •Total Quantity l!!<S 

158 

ftDHIR 

mm 
mm 

mm 
1.1 mm, 0.7 mm 

® 

ill 



ROHM REPS 
ALABAMA (MS) 

Strategic Marketing - Huntsville, AL 
(205) 464-0490 FAX (205) 464-0496 

ARIZONA (NM) 
R.J. Marketing - Tuscon, AZ 
(602) 770-1783 FAX (602) 776-1783 

CALIFORNIA (NV) 
Getsales - Cupertino, CA 
(408) 725-8384 FAX (408) 725-1709 

Eltec Enterprises - Dana Point, CA 
(714) 493-7003 FAX (714) 493-3086 

Eltec Enterprises - Diamond Bar, CA 
(714) 861-4779 FAX (714) 860-7320 

Eltec Enterprises - Thousand Oaks, CA 
(805) 492-3017 FAX (805) 492-9013 

Eltec Enterprises - Carlsbad, CA 
(619) 279-4464 FAX (619) 279-1008 

CANADA 
Cartwright-Southall - Hamilton, Ontario 
(416) 528-0294 FAX (416) 528-2214 

COLORADO (UT, WY) 
As Company - Parker, CO 
(303) 841-3651 FAX (303) 841-8728 

FLORIDA (PR) 
Sales Engineering Concepts - Altamonte Springs, FL 
(407) 830-8444 FAX (407) 830-8684 

Sales Engineering Concepts - Deerfield Beach, FL 
(305) 426-4601 FAX (305) 427-7338 

INDIANA (OH) 
Schillinger Associates - Kokomo, IN 
(317) 457-7241 FAX (317) 457-7732 

KANSAS (MO, NE, South IL) 
B.C. Electronic Sales - Kansas City, KS 
(913) 342-1211 FAX (913) 342-0207 

B.C. Electronic Sales - Bridgeton, MO 
(314) 739-6683 FAX (314) 344-3180 

MARYLAND (VA, NC) 
Strategic Marketing - Raleigh, NC 
(919) 847-7972 FAX (919) 847-7974 

MASSACHUSETTS (VT, NH, RI, ME) 
Cycle Sales - Harvard, MA 
(508) 456-6868 FAX (508) 456-8686 
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MICHIGAN 
Greiner Associates - Grosse Pointe Park, Ml 
(313) 499-0188 FAX (313) 499-0665 

MINNESOTA (North IL, WI, IA, NE, SD) 
Hopewell Associates, Lake Bluff, IL 
(708) 234-3310 FAX (708) 234-8769 

Hopewell Associates, Lakeville, MN 
(612) 469-3222 FAX (612) 469-3545 

NEW YORK CITY (North NJ, Fairfield City CT) 
Radix, Inc. - Springfield, NJ 
(201) 467-4970 FAX (201) 467-9569 

NEW YORK (West PA) 
Quality Components, Inc. - Buffalo, NY 
(716) 837-5430 FAX (716) 837-0662 

Quality Components, Inc. - Rochester, NY 
(716) 342-7229 FAX (716) 342-7227 

Quality Components, Inc. - Manlius, NY 
(315) 682-8885 FAX (315) 682-2277 

OREGON (ID) 
Components West, Inc. - Beaverton, OR 
(503) 642-9110 FAX (503) 642-9592 

PENNSYLVANIA (East PA, South NJ, DE) 
Elf Sales Company- Prospect Park, PA 
(215) 534-3340 FAX (215) 534-7122 

SOUTH CAROLINA (GA) 
Strategic Marketing - Duluth, GA 
(404) 381-7430 FAX (404) 381-7437 

TENNESSEE (KY) 
Strategic Marketing - Nashville, TN 
(615) 883-7882 FAX (615) 883-7869 

Strategic Marketing - Jonesborough, TN 
(615) 753-5518 FAX (615) 753-5591 

TEXAS (LA, OK, AR) 
Sage Marketing -Austin, TX 
(512) 335-0300 FAX (512) 335-1030 

Sage Marketing - Spring, TX (Houston area) 
(713) 320-9206 FAX (713) 320-9206 

WASHINGTON (West, MT) 
Components West, Inc. - Redmond, WA 
(206) 885-5880 FAX (206) 882-0642 



ROHM DISTRIBUTORS 
ACADIA/DEAN CO Torrance, GA 800-831-8300 Pittsburgh, PA 800-245-2519 

Beaverton, OR 503-646-3377 310-320-0240 412-963-6202 

Fremont, CA 510-623-7500 Tulsa, OK 918-438-6002 Worthington, OH 800-827-2650 

Irvine, CA 714-660-0834 Wakefield, MA 800-87 4-2834 614-888-7777 

Redmond, WA 206-881-5566 617-246-2300 

San Diego, CA 619-597-0577 CARSTEN ELECTRONICS, LTD 

Tempe, AZ 602-894-287 4 ADS ELECTRA Markham, CN 416-477-7705 

Wheatridge, CO 303-421-7004 Englewood, OH 513-836-8633 St. Laurent, CN 514-334-8321 

ADVACOM, INC. AS COMPANY CRONIN ELECTRONICS, INC. 
Dayton, OH 800-283-0512 Parker, CO 303-841-3651 Manchester, NH 603-624-0105 

513-27 4-5900 Needham, MA 800-225-4501 
Export, PA 412-325-7511 

B.C. ELECTRONIC SALES 617-449-5000 
McKean, PA 800-678-0512 

Bridgeton, MO 314-739-6683 Wallingford, CT 203-265-3134 
814-476-7774 

Middlesburg, OH 216-826-3300 Kansas City, KS 913-342-1211 
CARTWRIGHT-SOUTHALL 

Penn Yan, NY 315-536-2221 
Hamilton, CN 416-528-0294 

York, PA 717-741-9277 BELL INDUSTRIES 

Corporate LA, CA 310-826-2355 

ADVENT ELECTRONICS, INC. 
31 0-44 7-6333 COMPONENTS WEST 

Albuquerque, NM 505-292-2700 Redmond, WA 206-885-5880 
Cedar Rapids, IA 319-363-0221 

Altamonte Springs, FL 800-962-0955 Beaverton, OR 503-642-9110 
Farmington Hills, Ml 313-477-1650 407-339-0078 
Indianapolis, IN 317-872-4910 Andover, MA 508-4 7 4-8880 
Rosemont, IL 708-297-6200 CYCLE SALES 

Atlanta, GA 800-962-0955 Harvard, MA 508-456-6868 
404-446-7167 

AESCO ELECTRONICS, INC. Beaverton, OR 503-644-1500 

Akron, OH 216-762-8818 Columbia, MD 41 0-290-5100 DEE 

Columbus, OH 800-962-0191 Cypress, CA 714-895-7801 Cedar Rapids, IA 319-365-7551 

614-882-6762 Denver, CO 303-691-9010 

Elkgrove, IL 708-640-1910 DIAMOND ELECTRONICS 

AIM ELECTRONICS Fairfield, NJ 800-525-6666 Salem, NH 603-894-4420 

Levittown, PA 215-946-3900 
201-227-6060 

Ft. Wayne, IN 219-423-3422 DIXIE ELECTRONICS, INC. 
Indianapolis, IN 317-875-8200 

Athens, GA 800-854-1 009 ALL AMERICAN Midvale, UT 801-255-9611 404-613-7755 
Eden Prairie, MN 800-342-7364 Redmond, WA 800-444-4436 

612-944-2151 Charlotte, NC 800-854-1 003 
206-867-5410 704-521-8682 

Fountain Valley, CA 714-435-0115 Richardson, TX 214-690-0466 Columbia, SC 800-854-1 002 
Miami, FL 305-621-8282 Rocklin, CA 916-652-0414 803-779.5332 
Richardson, TX 800-541-1435 San Diego, CA 619-268-1277 Gray, TN 800-482-5439 

214-231-5300 
Sunnyvale, CA 408-734-8570 615-477-2131 

Rockville, MD 301-251-1205 
Tempe, AZ 602-966-7800 Greenville, SC 800-854-1 004 

Ronkonkoma, NY 800-87 4-2830 
Trevose, PA 215-953-2800 803-297-1430 

516-981-3935 
Wallingford, CT 203-269-6801 N. Charleston, SC 803-552-2671 

Salt Lake City, UT 800-682-8313 
801-261-4210 Waukesha, WI 414-547-8879 N. Richland Hills, TX 800-255-9319 

817-281-1811 
San Diego, CA 619-458-5850 

Oakridge, TN 800-854-1 005 
San Jose, CA 800-222-6001 CAM/RPC 615-481-3393 

408-943-1200 Cleveland, OH 800-827-2650 Raleigh, NC 919-829-0704 
, Sunrise, FL 800-327-6237 216-461-4700 

Winston Salem, NC 919-724-5961 
305-572-7999 
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ROHM DISTRIBUTORS 
ERIC ELECTRONICS W. Valley City, UT 801-977-9750 Torrance, CA 310-320-2700 

Costa Mesa, CA 714-751-1185 

San Jose, CA 408-432-1111 ITAL ELECTRONIC SALES KEY ELECTRONICS, INC. 
Industry, CA 818-968-8515 Farmington Hills, Ml 313-489-5455 

ELF SALES 

Prospect Park, PA 215-534-3340 JACO ELECTRONICS, INC. MEMCO 
Austin, TX 512-835-0220 Surrey, BC 604-590-1553 

EL TEC ENTERPRISES Boca Raton, FL 407-241-7943 Calgary, ALTA 800-661-9536 

Carlesbad, CA 714-492-6226 Columbia, MD 410-995-6620 403-258-3399 

Dana Point, CA 714-493-7003 Denver, CO 

Diamond Bar, CA 909-861-4 779 Hauppauge, NY 516-273-5500 MOUSER ELECTRONICS 
Thousand Oaks, CA 805-492-3017 Phoenix, AZ Gilroy, CA 800-346-6873 

Portland, OR Mansfield, TX 817-483-0165 

GARRETT/l.E.U. Raleigh, NC 800-768-2868 Randolph, NJ 201-328-3322 

Santa Maria, CA 805-922-0594 919-876-7767 Santee, CA 619-449-2222 

805-349-1244 Richardson, TX 214-234-5565 

San Jose, CA 800-346-0948 
NEP ELECTRONICS, INC. 408-432-9290 

GETSALES 
Seattle, WA 

Gurney, IL (Warehouse only) 

Cupertino, CA 408-725-8384 
Stafford, TX 713-240-2255 

New Berlin, WI 414-785-9100 

Tewksbury, MA 508-640-0010 
Woodale, IL 708-595-8500 

GREINER ASSOCIATES Tustin, Ca 714-258-9003 
Grosse Point Park, Ml 313-499-0188 Westlake Village, CA 800-266-1282 NEUMANN ELECTRONICS 

805-495-9998 San Diego, CA 619-695-3005 

G.C.I., CORP. 

West Berlin, NJ 609-768-6767 KELEX ELECTRONICS NU HORIZONS 
Irvine, CA 714-863-1230 Amityville, NY 516-226-6000 

HAMMOND ELECTRONICS 

Ft. Lauderdale, FL 305-973-7103 KENT/SHELLEY-RAGON OHM/ELECTRONICS 

Greensboro, NC 919-275-6391 Austin, TX 512-834-1900 Palatine, IL 800-624-8490 

Greenville, SC 803-233-4121 Beaverton, OR 503-626-8300 708-359-5500 

Huntsville, AL 205-830-4 764 Berlin, CT 203-829-2100 

Norcross, GA 404-449-1996 Cedar Rapids, IA 319-373-2525 PEERLESS ELECTRONIC SUPPLIES 

Orlando, FL 407-849-6060 Chelmsford, MA 508-250-9666 Louisville, KY 502-637-767 4 
Columbia, MD 41 0-720-6200 

HOPEWELL ASSOCIATES 
DC 301-621-8700 

PRIDMORE CORP. 
Elk Grove Village, IL 708-364-1300 

Lake Bluff, IL 708-234-3310 Melbourne, FL 800-881-2072 
Englewood, CO 303-792-9100 407-727-2491 Lakeville, MN 612-469-3222 
Houston, TX 713-780-7770 

Largo, FL 813-545-0057 
PRIEBE ELECTRONICS l.E.C. Milpitas, CA 408-262-5300 

Beaverton, OR 503-641-1690 Mt. Sinai, NY 516-44 7-2000 
Redmond, WA 800-426-9911 

206-881-2363 Bellevue, WA 206-455-2727 Overland Park, KS 913-338-4300 
Colorado Springs, CO 719-596-4284 Redmond, WA 800-426-504 7 
Denver, CO 303-292-6121 206-883-7200 PROJECTIONS UNLIMITED 

Corporate, Denver 303-292-5537 Richardson, TX 214-669-2600 Milpitas, CA 408-942-1717 

Hoffman Estates, IL 708-843-2040 San Diego, CA 619-453-7133 San Diego, CA 619-453-8444 

Irvine, CA 714-753-0127 Scottsdale, AZ. 602-998-0399 Tustin, CA 714-544-2700 

Sacramento, CA 916-363-6030 St. Paul, MN 612-642-2828 
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ROHM DISTRIBUTORS 
P.S.C. ELECTRONICS STERLING ELECTRONICS 

Sunnyvale, CA 800-654-1518 Albuquerque, NM 505-884-1900 
408-737 -1333 Austin, TX 512-836-1341 

Carrollton, TX 214-243-1600 

QUALITY COMPONENT Chatsworth, CA 818-407-8850 

Buffalo, NY 716-837-5430 Clayton, NC 919-553-3259 

Manlius, NY 315-682-8885 Columbia, MD 41 0-290-3800 

Rochester, NY 716-324-7229 Edison, NJ 908-417-1000 

Englewood, CO 303-792-3939 

R.J. MARKETING Houston.TX 713-627-9800 

Tuscon, AZ 602-770-1782 Lenexa, KS 913-492-5406 

Minneapolis, MN 612-831-2666 

Phoenix, AZ 602-437-5565 
R.M. ELECTRONICS CO., INC. 

Richmond, VA 804-323-551 0 
Grand Rapids, Ml 616-531-9300 

Salt Lake City, UT 801-972-5444 
Indianapolis, IN 

San Diego, CA 619-560-8097 
Longwood, FL 800-878-7622 

San Jose, CA 408-435-5566 

Schaumberg, IL 708-303-9900 
RADIX, INC. Solon, OH 216-248-1122 
Springfield, NJ 201-467-4970 Tulsa, OK 918-663-2410 

Tustin, CA 714-259-0900 

REPCO ELECTRONICS Wallingford, CT 203-265-9535 

Solon, OH 216-248-8900 Westwego, LA 504-436-1418 

Woburn, MA 617-938-6200 

ROME ELECTRONICS 

E. Rochester, NY 716-248-0160 STRATEGIC MARKETING 

Rome, NY 315-337 -5400 Duluth, GA 404-381-7 430 

Williamsville, NY 800-366-0118 Huntsville, AL 205-464-0490 
716-626-1602 Jonesborough, TN 615-753-5518 

Nashville, TN 615-883-7882 
SAGE MARKETING 

Raleigh, NC 919-847-7972 
Austin, TX 512-335-0300 

Dallas, TX 214-526-3257 

Spring, TX 713-320-9206 BOB MAURO 

Raleigh, NC 919-387-7101 

SALES ENGINEERING CONCEPT TANDY NATIONAL PARTS 
Altamonte Springs, FL 407-830-8444 Fort Worth, TX 817-870-5649 
Deerfield Beach, FL 305-426-4601 

Puerto Rico 809-841-4220 TONAR INDUSTRIES, INC. 

Pointe Claire, Quebec 
SCHILLINGER ASSOCIATES Rockaway, NJ 201-586-9000 
Kokomo, IN 317-457-7241 

UTECH ELECTRONICS, INC. 
S.M.D., INC. Ontario, CN 416-609-2900 
Nashville, TN 615-331-6045 

SOLID STATE, INC. 

Bloomfield, NJ 201-429-8700 
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ROHM ELECTRONICS 
3034 OWEN DRIVE 
ANTIOCH, TN 37013 

PHONE (615) 641-2020 
FAX (615) 641-2022 


