iOrdering number : EN# AA33J

f No. #4433 //

DM2023

20 Characters x 2 Lines

Liquid Crystal Dot Matrix Display Module

Preliminary

Qverview

The DM2023 is an LCD dot matrix display module that
consists of an LCD panel and controller/driver circuits.
It is capable of displaying two lines of 20 characters.
The DM?2023 module incorporates the control circuils,
data RAM, and characier generator ROM required for
display. The DM2023 provides both 8-bit and 4-bit
parallel interfaces, and allows the controlling
microprocessor 1o read and write data directly.

Mechanical Characteristics

General Specifications

1. Drive method: 1/16 duty, 1/5 bias (1/4 bias for the
STN version)

Display size: 20 characters x 2 lines

Character structure: 5 x 8 dots

Display daia RAM: 80 characters (80 x § bits)
Character generator ROM: 192 characters
{See 1able 1.)

6. Character generator RAM: 8 characiers (64 x 8 bits)
7. Instruction function: See table 2.

8. Circait sructure: See the block diagram.

o

Parameter Dimension Unit

Cuiline 116.0 0W) = 32,5 [H) x 8.0 {T): reflective : mm

116.0 {W) = 32.5 (H) x 13.0 (T): LED version mm

Min, viewing area B87.5 (W) = 16.0 {H} mm

Characler size . 3.20{W)x4.85(H) mm

Do pitch 0.65 (W) =x 0,20 (H) mm

Dot size 0.60 (W) » 0.65 (H} mm
Weight Reflective: about 36, LED: about 28 !

Module Dimensions
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DM2023

Specifications
Module Option Catalog

1234
DM2023—0A00

Numbers

(Z3: first line) Liguid Crystat Characteristics

{4 second line) Polarizers

LCD operatin N AP T R '
LCD type tempefarure rgange Supply specification Viewing angle TN type i LCD moge E STN ype
0 TN 010 +50°C Singie voliage supply 6 o'clock s Positive E Reflective type ; Yetlow
1 TN Q10 +50°C Singie vollage supply 12 o'clock A Positive | Transflective type 1 Yellow
7 STN 0 to +50°C Single voltage supply — B8 _P_o_s_ir.ixle_ 4 Transmissive ype E Yeliow
G Reflective type 1 Grey
s . . . H Transfiective ype | Grey
{OC: third and fourth lines} Backlighting J Transmissive tpe ! Grey
Backlighting
L3 ¢ LED iliumination {ulira-green)
L7 i LED Hiuminauon {pure-green)
Absolute Maximum Ratings at Ta = 23°C
Paramaeier Symibol Rating Unit
Logic supply voliage Voo~ Vss —0.310+7.0 v
LCD supply voltage Vop—-Vo 0310 +13.5 v
Input vollage ¥y —0.310 Vpp + 0.3 v
Operaling lemperature range Tong 01 +50 *C
Siorage temperature range Tslg -20 10 +70 °C

Electro-Optical Charac

teristics at Ta = 25°C, Vpp - Vgg = 5.0 0.25 V (unless otherwise specified)

Parameier Symbol Condition - Raing LInit
min yp max
Input hign level vollage Vg z.2 Voo v
Ingut low level voltage ViL [ 0.6 v
Output high levei vollage Vou —low =02mA 24 Voo v
Outpui tow level voliage Vol oo =1.2mA 4] .4 vV
Supply current Ing 1.5 3.0 mA

(1) TN iype (Optical characteristics listed are for the reflective type, 6 o’clock viewing angle version as an example.)

Parameter Symbol Condition - Rating Unit Noe
min vp max
LCD drive voliage Vpo - Vo B =207, Ta=0C 4.85 v
{relerence values} o= 1B80° Ta= 25°C 4.7 23 e v
Ta = 50°C 3.75 v
Response time Rise time i B = 20°, Ta=0°C 300 500 tms Figures 1 ang 2
©=180° |75 . g5C 100 200 ms
Fall uime ] 8=20° Ta=0°C 350 700 ms
©0=180" " 3g . 25eC 150 300 ms
Contrast ralip K 8= 20° o= 180° 3 5 Figures 2 and 3
Viewing angle range 82 - m o= 180" K>14 20 40 Degrees
{2) STN type (Opical characteristics listed are for the yellow mode refiective type as an example.)
- Rating .
Parameter Symbol Condition - Unit Note
min wp max
LCD drive voliage Voo~ Vo 8=0" Ta=0C 4.7 v
{reference values} Ta = 25°C 40 4.4 48 v
Ta= 50°C 4.3 v
Response 1ime Rise ume " 8=0" Ta=0C 300 500 ms  |Figures 1 ang 2
Ta = 25°C 100 200 ms
Fall ime 1 8=0° Ta = 0°C 350 700 22l
Ta= 25°C 150 300 ms
Contras! ratio K a=0° 7 10 Figures 2 and 3
Viewing angle range 42 - 81 K>1.4 B0 7o Degrees
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Drive waveform
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Figure 1 Response Time (positive display)
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® LED Backlight Characteristics (Note: Measured at the LED backlight element.)
Absolute Maximum Ratings

Parameler Symbo! Condition Rating Unit
Forward current Iz Ta=25C 675 mé
Reverse breakdown voltage Vi Ta = 25°C B v
Power dissipation Pp Ta=25°C 3600 mw
Operaling lemperature range Tt,pg =20 1o +80 °C
Electro-Optical Characteristics at Ta = 25°C
F d voit Luminescence wavelength Briah
orward voltage  p=~-====o v = pee-=--- IPess 0 peeee——
Parameter i ir Concition | {P&24) r Condition roness lr Condilion
Vg ! I P ! 113 L ' 5
Type | Color we ! max | — vp F = min wp i max ) —
3 ! Uhra-green 42V ] BBV 1 270mA 567 nm 1 270 mA — 1 75 eammE — | 270 mA
L7 T Pure green SOV 1 58V 1 PT0mA 558 nm | 270 mA 2cdMm? i 30cd/m2 | BOcaimE ¢ 270 mA
Note: The maximum brighiness values are reference values.
LED Backlight Wiring Diagram
T ----- '———'l—'—'““O Cathode (-}
J o E Consisis of 27 unile of 2 thips in series,
| % """" E for a to1al of 54 chips.
T . e - Anode [+)

Characteristics Figure (representative sample) Note: L3 type
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DM2023

Display Position and DD.RAM Addresses

First line
Second line

Left side {Display posilion) Right side
3 2 w0 1 19 20
O6H OvH..0BH DAH L 2H 13K
a0 HiHLL 48K 4AH .. BEH B3H

Note: The return home insiruction resels the cursor 1o location GOH.

Supply Circuit Examples

R-BIAS =
7.5 kil

STN type
H-BIAS =
B k(2

voo

Vo
Ve

Vss

+5v

ov

Note: When the Vg is sel to 5 k{2 lor TN wersions or & kI3 tor STN
versipne, the .CD drive voliage can be varied over & range of from

JwsV.

Block Diagram

Voo
Vss

Ve

78

RSW

n=]

bE

{option)

o}

7

o

1C 1

—————
s smireereee
————
e —
[
— -

e

Controlier/griver

GOl

GOoM 1B

LCD pane!

SEGT
: &0
SEG4D
o.M
L. 1,62 Driver IC 2

o

IC 1: HD44780 or LOC7985NA-B733
IC 2 BED1181FLA of NJUB217
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DM2023

Timing Characteristics at Ta = 25°C, Vpp - Vgg = 5.0 £0.25 V (unless otherwise specified)

Rati
Parameler Symbol Belerence hgure - ane Unit
tmin wp max
Enable cycle time tove E Figures & and 5 1000 ns
Enable pulse width PWe Figures 4 and & 450 ns
Erable rise and fali imes ey, 1y Figures 4 and 5 25 ns
Address setup time thS Figures 4 ang 5 140 ns
Address holg ime Lo Figures 4 ang § i0 ns
Daa selup time Inpsw Figure 4 185 ns
Cata aetay time 1opR Figure 5 320 ns
Dara hold time (write} IH Figure & 10 ns
Daia hold time (read} IDHA Figure 5 20 ns
- TR
s X X
e 0. .
128 ik
Al \ 0.6v
k = 0.6V
W 1| i
)
o 12
L o2y 2.2V /
£ rARRY U.EV c 0.8 v
!
TEr ———r— . 1 | i
2.2 l 2.2V 3
Ay .
DBO 10 DE7 ) DEV X Valid Date 05V
teyeE

Figure 4 Interface Timing (write)

K -
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: i
K 3 -
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—-—————/ PWzr | tam 5iR
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22y v /
E 0.6v H 0.6V 0.6V
' ooR 1DHR
2.4y 2.4V
DBO 1o DB? 04y Vahd Date 0.4y
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Figure 5 Interface Timing {read)
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Pin Functions

Pin No, Symbol Funglion
i Veg 0V (GND)
2 Voo 5V
3 Vo LCD drive supply
4 RS Register select pin
€ Insiruction register {write)
Busy flag and address counter {read)
1: Data register (readrwrite)
-] Rw Readwrite pin
0: Write; MPU — LCD moduie
1. Read; LCD module — MPU
5 E Enable flag
71010 DEC 10 DB3 Data bus {trisiate bidirectional pins)
Used as 1the lower 4 bif pins when an 8-bil interface is used.
Urused when a 4-bit interface is vsed.
111014 DB4 10 DBY Data bus (iristate bidirectional pins)
iUsed as the upper 4 bil pins when an B-bitinterlace is Used.
Used as the 4 daia biis when a 4.bii inlerface is used.
D87 is also be used as the busy fag.

Note: This module is designed 50 thal 1t ¢an be psed with 4-bit ang 8-bit microprocessors. In 4-bhi mode data is iransferred in wo 4-bit ¢ycles, and in B-bit
mode daia s ransferred in one 8-bi cycle.

Supply conditions when the buili-in reset circuit is used,

Rating )
Parameler Symbol - Unit
min vp max
Supply rise time Lo 0.1 10 ms
Supply off ime lorr 1 ms

1f the above conditions are not met the internal reset circuit may not funciion commecty. Therefore, instruction reset

should be used in such cases.

G.2v
Voo

trce

0.2v

0amEEpe S0 ms ope 21 M8

Nete: The value inpp specifies the minimum

lime the power supply is offl when the

power is shut ofl or the power is
repeatediy lwrned on and off.

No. 4433719
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Table 1 Character Code/Character Pattern Correspondence Chart
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Dm2023

Table 2 Instruction Functions
Code L
Instruction Deseription Execution time
RE |R/W |DB7;DB& | DBE | DB4 | DB3 | DE2 | DEB1 | DBO (when isge = 250 kHz)
Display clear 0 0 o 0 |4 o] 0 0 0 1 Ciears the whole display ang then returns 82 us 10 V.84 ms
Lhe cursor io the home posilion {location 0.
Cursor heme 0 0 0 0 0 o} 0 0 1 * Returns the cursor 1o the home position. 40 us1c 1.6 ms
Also restores a shihed dispiay, The
contents of DD RAM are nol changed.
Entry mode set 0 0 0 0 g 0 o 1 UD | S | Seis the cursor advance position and 40 pus
whether the display shifis. These operations
are performed when daia is read or writien,
Display onvoft 4] 0 o o 0 o} 1 D o B | Sets the dispiay orvofl state (D}, the cursor 40 s
control orvofi siale (C), ang the biinking state (B}
of the characler al the cursor position.
Cursordispiay shib o 0 0 0 o TP SC L RL| - * | Perlorms cursor motion and display shift 40 s
without changing the contenis ol DD BAM.
Function sei ] ] 4] ol 1 OL i N F - - Sets the imterface data lengih (DL), the 40 ps
number of dispiay lines {N}, and the
character lons (F).
CC RAM address s} o] o] 1 ACG Sels the CG RAM adoress. The nex: gala 40 ps
sel legnsmined will be TG RAM data,
DD BAM address 0 0 i ADD Sels the DD RAM address. The next dala a0 us
set transmitied will be DD RAM cala.
Busy flag/address 0 1 BF AC Reads out the busy {lag {BF), which FRTI
readoul inthcales the inlerna! operation in progress
siate, and e cortems of ihe sddress
register.
CGE RAMDD RAK 1 o Wyrite daia Writes 1o DD RAM or CG RANM. 20 us
data wriie
CG RAM/DD RAM 10F 1 Read gata Reads daa from DO RAM or CG RAM. 40 ps
data read
D = 1: Increment [+1) DO RAM: Display daia RAM The execution times
D = 0 Decremen) (-1} CG RAM: Characier generator RAM will change if the
S =1: Display shilt a1 1ne same lime ACG: A CG RAM acdress internat oscillator
S/C = 4: Display shift ADD: Corrgsponds 10 a DD RAM frequency is
8/C = 0: Cursor move address changed.
Rl = 1: Right shift AC; The address counter, which is Example: If an fosc
RIL = 0: Left shift used for botn DD and CG RaMs. | of 270 kHz is used,
DL = 1: Bbits, DL = {: 4 bt then & 40 ps time
N=1: Zines, N=0:1line from this char will
F=1 5x10dows, F=0:5x7dois become 40 ps x
BF = 1: Internal operation in progress 250/270 = 37 us.
BF = 0: lnstruciions accepted

= Invalid {dort'l care}

Information (including circuit diagrams and circuil parameters) herein is for example only ; it is not
cuaranteed for volume production.

SANYO believes information herein is accurate and reliable, but no guaraniees are made or implied
regarding ils use or any infringements of intellectual property rights or other rights of third paries.




