ALL ELECTRONICS CORP.

LCD-52 GENERIC SPEC AND HOOK-UP SHEET

LC D_53 FOR 16 X 2 LCDS

Since we do not have the “official” literature for this LCD, and since most LCDs are
similar in structure and connectivity, we have put together this spec/hook-up sheet from
the literature of three different manufacturers. We hope it contains the necessary
information.

Most 16 character x 2 line LCDs have 14 connections for the display either on the top or
bottom of the display. For orientation, look for a numeral 1 next to connection 1. If the
LCD has a backlight, it will be powered by pins 15 and 16 or by two connections to the

side of the display.
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295 a1, | No. | Wo. Name Function
ol 0% 005 1 " Vu GND
© 1 2 18 Va Power supply voltage + 5 V.
() 3 1w Vg Liquid crystal driving voltage
§ : ‘ ¢ 12 RS L: ing! ¢ input. H: Data in|
| ! 2 AW L: Data write from MPY to LCM. H: Data read trom LCM tc
3 : / 8§ | Enable
gL { ! T 12 oeo Dala bus tine
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"""" o 1 a 064 Datg bus line
Lo *LED Powered 120 20 065 | Dabbuskie
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FEATURE PIN CONNECTIONS
Display format . . . ... ... ... .. 16 Characters x 2 lines
DfSDIaV tYDe e e e TN Pin No. Symbol Lavol Function
Dfspllay mode . .. ... e Positive K vS$s _ i ov
Viewing direCtion ... ... 6 Q'clock 2 VoD - 5V Power supply
Driving method . . . . ... ... .. ... ...... 1/16 Duty L 3o bve - o
4 RS HIL H. Date input
PHYSICAL DATA - L@ Insteuction data input
Module size ... .. ....... 80.0W x 36.0H x 13.0T mm 5 RIw HiL f SIIZ ::,':.
Min.view area . ....... ... ... 65.6Wx 138Hmm T 8 I € | WH'L_ | _Eneble sgnal .
Character construction . .. .. .. ......... 5 x 7 dots L1 (00
Character size . ....... . C2.95W x 38H mm __8 ) - !
Character pitch _ 3.65 mm 8 _4. 02
0 D3
Dot s12e . e 0.55W x 0.5H mm - .
A D4 Dais wu? line
Weight ... ... .. ... - - .- 8bout30¢g 12 0S5 !
3] 06
ABSOLUTE MAXIMUM RATINGS 14 07 . HL . L
ltem Symbol Test Stedurd Vel | R 15 A = ANOOE for LED backlighting
A _ RYmno Condition | min. [max. Unit ';n case of 4 gm Instruction, data i transterred Dy twice using only
Power supply for 10gic Voo Vsg[Ta=257C| 0. ] T0] V| oder 4 muts ment sécond a tomer 6 b or e bt ororation 1 gher
Power suppvlyvfor LCO |Vpp- Vi!Ta =__2§(_'C_ 0 [135] V Instruction, dita is transfarred by data bus of DO-D7.
input voltage Vin  |Ta=25°C|Vss |Voo| v
LED forward current. lF - - (120 mA
LED reverse voltage ve | - - v
'LED power consumption | P - T o8
:LED power consumption | Pp ] 054 W | 1EST PROCEDURE
| Qperation temperature Toe - 0 | 801 °C e e
Eorage temperature ¥s1a - -20| 60} °¢
-
ELECTRICAL CHARACTERISTICS . _"RQ'WE}"M
oo - .. |Standard Value ) | WA_'T UNTIL
i_ ltem o symbol| Test Condition min 1ty p Jmax | Uit »_‘ Vcc ; 4_§v min. j
Tinput high voltage | Vi R FE I e v R8=0 WRITE 38K
o . . i A Ve 1
Input low vaitage |V - -1-1o6!| v =2 Cyeley otgral 1mS)
Output high voltage | Vau[lon=-0.205mA| 2.4 | - v ‘ [ RS-0, WRITE OEH ]
Output low voltage |Voi | lgL=1.2mA -l - j041 V | R$=0, w;ET‘rg O2H ]
Power supply current] Ing [ Vi *5.0V 0B 18 | mA i | ) ]
- - S B P AP RS0, WRITE O1H
Power supply for 1 \np Ta=0 < 4.6 Y PR
LCD (note - 1) Tas=26"C - 144 ] - |V ] I RS=t, WRITE DATA ‘
M T, = 50% T INR R | Refer 10 FONT TABLE
LED forward Voltage| VF | g = 75mA (39141 45| V
Brightness (note—2)| L g = 75 mA [ 30 | 50 - INIT I sbove instruction 13 axecuted by 8 bits, § x 7 dots charagter will

1. Power supply t0: LCD is variabie with RL in accoraance wieth
contrast.
2. Messured on the bare LE(D backhight unit

NOTE

be displayed trom left side of upper line and cursor Moves to fight
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&Features»

(DInterface with 8-bit or 4-bit MPU is available.
{2192 kind of alphabets, numerais, symbols and special characters
can be displayed by built-in character generator (ROM)
(3)0the preferred charcters can be displayed by character generator (RAM)
(4)Various functions of instruction are available by programming:

®Clear display ®Cursor at home ®On/off cursor

o Shift display @ Shift cursor

@ Blink character
® Resd/write display data, Etc.

(5)Compact and light weght design which can by easily assembled in devices.
(6)Single power supply +5V drive (except for extended temp. type)

(7)Low power consumption.

EXAMPLE OF POWER SUPPLY (Except for DMC4040! series)

Normal Temperature Type

Extended Temperature Type

(A) 1/8Duty—1/4Bias

o} (e] (e} e}
141312 -o-enr 321 1413 --enee 321
AP ) o PP o
—OGND —OGND
$
Ve
+—0 +5V “ 0 +5v
>" <
> Vi i 10kQ ~20kQ "_“’f
-

#NOTE: If V;¢ vary from recommended value, you cannot get proper contrast or viewing angle.

@Examples of Temperature Compensation Circuits for Extended Temp Tymp. (Only for reference)

(8) 1/16Duty—|/5Bias

#Specifications are subject to change without notice

Vee Vce Vee
Rth Ro vo| RLZ Modute Rtk Re vo| RLZModule Rth Rp RLS Module Rth RL S Module
equivalent equivalent equivalent equivalent
R 04 &R 0a loa g load
s
S o = = s =
Module Module Module Module
Rm Rz Rz
Vz Veeo—ANA—~ Vz Veeo—AAA—
Fig.1 Vz Fig.2 Fig.1 Fig.2
Thermistor: th(25‘C)=15[k-ohmE. B=4200(K} N Thermistor: Rth(25C) =l5lk<0hmj[. B=4200!K} .
Resistors: Rp=30(k-ohm), Rs=6.8[k-ohm}, Rm=3.3 k-ohm} Resistors: Rp=510(k-ohm}, Rs=8.2[k-ohm}. Rm=3.9 k-ohm’
Transistor: PNP Ty, Transistor: PNP T
Vee: +5V, Vss: 0V ?lfogic Supply) Vee: +5V, Vss: 0V (Logic Supply)
vz -8[VI(-7.8 to —a.z[v)) vz —11IV1(=10.725 to ~11 275[V])
Vee<Vz{V], Rz=(Vz—Vee)/5(k-ohm] Vee<VzIV], Rz=(Vz-Vee) /5{k-ohm]
Rp=30 Ek-ohm * = = o o Nominal curve Ta(’c) vo(v) Rp=510{k-ohm] +» = = = « Nominal curve Ta(c) vo(v)
Rs=6.8 lk-ohm} _  _ . _ p - j Reference Rs=8.2 [k-ohm] _ . _ . _ B -
Rm=3.3[k-ohm }and available area 2 6.56 Rm= 3. 9 k-ohm }‘nd available area 20 10.01
7 -- ~10 6.50 10 - —-— ~10 9.86
- 0 6.40 B 0 9.60
6 10 6.26 o 10 9.28
vo(v] | 20 6.09 volvl | 20 8.89
30 5.88 8 30 8.49
= 40 5.67 | 40 8.1
| Rth{(25°C) = 15{k-ohm ? ~ ~
B =4200(K] ! 50 5.4 =L R(25C) =15(k-ohm] N 50 1.8
= 60 5.29 | B=4200{K] 60 7.53
L T R TV SATU SRV N N 0 5SS R N S S S SR S TP 70 7.33
-40 -20 0 20 40 60 80 100 ~40 -20 0 20 40 60 80 100
Ta[C]
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POWER SUPPLY RESET (Except for DMC4040| series)

¥In case control LS| is HD44T:

The internal reset circuit will be operated properly when the
following power suppiy conditions are satisfied.

If it is not operated properly, please perform initial setting along
with the instruction.

®Initiatization along with Instruction

It power supply conditions are not satisfied, which for proper operation

of internal reset circuit, it is required to make initialization along with

instruction. Please make following procedures:

0.1lmSsStrecs10mS
Note: toff defines period that power supply is off when power supply shut down

toff 21mS

momentarily or repeats on /off state.

Measuring Standard Value . | Wait more than 15ms after Vce rises to 4.5v
Item Symbo! Condition = — Unit
min. | P ’ [ RS R/W DB: DB, DB, OB, DB, 0B, 0B, 0B,
H H 6 0 0 0 ! [
Power Supply Rise Time | trcc —_— 0.1 | — 10 | mS l
Power Supply OFF Time | toff —_— 1 _— — mS ‘ Wait more than 4. Ims

RS R/w 08, DB. D8, 0B. D8, DB, D8,
0 0 0 0 I 1 x » =

08,
*

1

l Wait more than 100us.

RS R/w 0B. DB 0Bs D8, DB, D8, 0B, 08,
0 0 0 O - *

¥ 1 L

RS R/w DB: DB, D8, DB. DB, D8; DB: DB,

6 0 0 0 1 I N F = =»

RESET FUNCTION "0 0 0 0 0 1 0 0 0
IRNT! . . . 9 6 0 0 0 0 0 0 0 !

® |nitialization made by Internal Reset Circuit T o o o0 o o 1 oS

HD44780 automatically initializes (resets) when power is supplied
(built-in internal reset circuit). The follwing instructions are executed
in initialization. The busy flag (BF) is kept in busy state until initializa-
tion ends. (BF =1) The busy state is I10ms after Vcc reach to 4.5V.
(1)Display clear
(2)Function set

DL = 1I: 8bit long interface data

DL =0: 4bit F=0: 5X 7dot character font
N=1: 2lines
N=0: lline

(3)Disptay ON/OFF control
D=0: Display OFF C=0: Cursor OFF B=0: Blink OFF
(4)Entry mode set

I/0=1: + (increment) S$=0: No shift

Note: When conditions stated in “Power Supply Conditions Using Reset
Circuit” are not satisfied, the internal reset circuit will not operate
properly and initialization will not be performed. Please make initializa-
tion using MPU along with “Initialization along with Instruction”

Initialization ends.

*

I Wait more than 15ms atter Vcc rises to 4.5V J

RS R/W D8, 08, DB. DB,
0 0 0 © ' ]

]

I Wait more than 4. tms

RS R/W DB, D8, D8, 08,
0 06 0 O | 1

l Wait more than 100us.

[

RS R/W DB D8 DB, DB,
0 [ 0 1 1
RS R/W DB: 0B, DBs OB,
0 0 0 0 | 0
0 0 0 0 | 0
0 0 N F = =
[V} 0 [4 0 0
0 0 [ ] 0 0
¢ 0 0 1] 0 0
0 0 0 0 0 1
0 0 0 0 o 0
0 0 0 I 1/D S

Initialization ends.

When interface is 8-bit long.

BF cannot be checked before this instruction
Function set (interface is 8 bits long)

BF cannot be checked betfore this (nstruction
Function set (intertace 1s 8 bits long)

BF cannot be checked before this instruction
Function set (interface is 8 bits long)

BF cannot be checked after the following instructions
When BF is not checked. the waiting time between
instructions 15 longer than the execution mnstruction
ume. (see page 85)

Function Set (interface is 8 bits tong. Specitiy the
number of display hines and character font) The
number of display lines and character be changed
atterwards.

Disptay OFF

Display ON
Entry Mode Set

When interface is 4-bit long.

BF cannot be cheched before this instruction.
Function set {intertace is 8 bits long)

BF cannot be checked betore this nstruction
Function set (intertace is 8 bits long)

BF cannot be cheched before this instruction
Function set (interface is 8 bits long)

BF can be cheched after the fotiowsng instructions
Wnen BF is not checked. the waiting time between
nstructions is longer than the execution minstruction
time. (see page 48)

Function Set (Set interface to be 4 bits long.)
interface is B bits 1ength.

Function Set (intertace 1s 4 bits long. Specifiy the
number of display lines and character font) The
nAumber of dispiay lines and character font cannot be
changed afterwards,

Display OFF
Display ON

Entry Mode Set



INTERFACE WITH MPU

#¥In case Control LSI is HD4478

Example of Interface with 8-bit MPU (Z80)

RS
R/W———/ \—.___._
e—/ N/
] Ready for date —
inside —————— Internal Operation "
o
08723( Data )(54_/‘7 Busy \ \ Busy /) Busy /72( Data X/
Read Instruction ' BF Check BF Check ‘ BF Check ' Read Instruction

Example of Interface with 4-bit MPU(HMCS43C)

Interface with 4-bit MPU can be made through I/0 port of 4-bit
MPU. If there are enough I/0 ports, data can be transferred by
8-bit, however, if there isn’t data transter can be done by 4-bit in
twice (select interface is 4-bit long), and timing sequence will be
complicated in this case. Please take into account that 2 cycles of
BF check is necessary, while 2 cycles of data transfer are also
necessary.

w——/ 0

E T
- Ready for date —
Insid Internal Opereation

No
087, X 1R1 X IR3 Y77/ Busy \ AC3 Y usy [ ac3 /(o1 X 03 777777,

BF Check ‘ BF Check I Read Instruction

Read Instruction

Note: IR7, IR3: 7th bit, 3rd bit of instuction
AC3 . 3th bit of Address Counter

D0~D7 DBO~DB?
A0 RS
1"Q
Ad A Y, £
AS 8 20055
280 A6 ¢ LS138 DMC series
A7 f————(] [y Module
G:8
M1 G
i0RQ
Ww————PDo—>— W
D15 RS
Dla R/W
HMCS43C D13 E DMC series Module
4
RID~RI3 DB4~DB7




INSTRUCTIONS (Except for DMC4040! series)

Clear Display ojofofo|lojo|D0|[O]oO Clears all display and returns the cursor to the home position (Address 0). |1.64mS
Returns the cursor to the home position (Address 0), Also returns the display being
Cursor At Home | 0 | 0 | 0 0| 0| 0|00 ' shifted to the original position DDAM contents remain unchanged. [.64mS
Sets the cursor move direction and specifies or not to shift the display.
Entry Mode Set | 0 | 0 | 0 | 0 (0 00 /D These operations are performed during data write and read. 40uS
Display On/Off Sets ON/OFF of all display (D) cursor ON/OFF (C), and blink of cursor position charact
Control ojojojojojfoft1ybjc character (B). 4043
g,‘:{ftw/ Display | ¢ 1 6 {0001 |s/c|lrul| s Moves the cursor and shifts the display without changing DDRAM contents. 404S
Function Set 0fo0|O0]O0 | |[DL|NJF/|=* Sets interface data lenght(DL) number of display lines(N) and character font(F). 40uS
CGRAM 0ololo]1 A Sets the CGRAM data is sent and received after this settin a0uS
Address Set €6 2. H
DDRAM 0 0 | A Sets the CGRAM data is sent and received after this settin, 404S
Address Set oo g H
Busy Flag/ 0 | BF AC Reads Busy flag (FB) indicating internal operation is being performed and reads address 04S
Address Read counter contents. K
CGRAM/DDRAM . .
Data Write | 0 Waire Data Writes data into DDRAM or CGRAM. 404S
R R .
CGRAM/DDRAM | | | | Rexo Dara Reads data into DDRAM or CGRAM. a0uS
: " Deseripton  Executed Time (max)

1/D=1: Increment DL=0:4-bit DDRAM: Display Data RAM fep or tosc=250kHz

1/D=0: Decrement N=1:2lines CGRAM: Character Generator RAM However, when frequency chanres, exe-

S=1: With display shift N=0:llines ACG: CGRAM Address cution time also changes

$/C=1: Display shift F=1:5X10dots ADD: DDRAM Address Corresponds to

S/C=0: Cursor movement F=0:5X7dots cursor address. Ex

R/L=1: Shift to the right BF=1:Internal operation is being performed AC: Address Counter, used for both it fep or fosc is 270kHz,

R/L=0: Shift to the left BF=0:Instruction acceptabie DDRAM and CGRAM 0 sxu 3748

DL=1:8-bit *: Invalig %0

FONT TABLE (5xi1Dots) (5x8Dots)

#CGRAM is Character Generator RAM which memorize
characters that you can freely input by program.
%32 characters stated under upper 4-bit of 1110 and

1111 are 5X10 dots, and part of which is cut when you
use in dispiay which display fonts is 5X7 dots.

Please note.

5X1i1 dots type product:

OMC16106A, DMCI6I0!IA, DMC24138, DMC32132,

DMC4013!

""'L»x|z,;
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Reflective/EL Backlight LED Backlight
24 o 50:0) 25 SImX 1602 100m, | 16002
—2MNeN)
b / 2
OO L b & & & r
VPV VOS r '
r——-f 1T =} =]
E g : g 2
q L. 2
Al *mm——l-'j"' =it
o 0660000000 000¢ s -) = -
X3 77 1%
5 —1F 1 ; ]
- rs’i; - ! °~’z - (2] 4.0max ) 4.0max
: 020 - 11.3max, .__4‘5-""“
295 .01, No. | No. Name Function
" 1 a7 Va ND
3| a8 ‘i 80 l 2 18 Vie Power supply voltage + § V
r~j 3 19 Vi Liquid crystal driving voltage
' 4 20 RS L: Instruction code input. H: Data input
§ P s o1 | mw L: Data write from MPU to LCM. H: Data rsag from LCM ¢
a ] / 6 |2 E Enablis
ME: | 7 {2 080 Data bus line
= 3 | 081 Data bys line
L/ 9 |2 082 Data bus line
5 - 10 ] 28 083 Data bus fine
__[.. ..... 1z 084 Data bus ing
e . 121 28 085 Data bus Hine
LED Powered 13 1 29 | o8 Data bus line
through pins 15 & 16 [74 T 30 D87 Data bus line
(31 151 a1 v, Anods
or3t & 32 ] V' Cathode

¢ Unit
e i e i
Enable Cycle Time Tevee Figs.l, 2 1000 —_— —_— ns
Enable Pulse Width, High Leve! PWey Figs.t, 2 450 —_— -_— ns
Enable Rise and Decay Time ters ter Figs.l, 2 —_— —_ 25 ns
Address Setup Time, RS, R/W-E tas Figs.t, 2 140 —_ _— ns
Data Delay Time toor Fig.2 —_— -_— 320 ns
Data Setup Time tosw Fig.t 195 —_ _ ns
Data Hold Time (Write Operation) tu Fig.! 10 -— _ ns
Data Hold Time (Read Operation) touk Fig.2 20 —_— -_— ns
L Address Hold Time tau Figs.l, 2 10 —_ —_— ns
¥V =50V 10%. GND=0V. Ta=-20~+75C (In case controtler LS! is HD44780)

FIG. 1 WRITE OPERATION

FIG. 2 READ OPERATION
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