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GENERAL SPECIFICATION

ITEM DESCRIPTION
LCD TYPE STN GRAY POSITIVE
BACKLIGHT COLOR YELLOW GREEN
VIEW DIRECTION 6 O'CLOCK
TEMPERATURE RANGE GENERAL

MODULE SIZE 80.0mm*36.0mm™*8.8/12.7mm MAX
VIEWING AREA 65.0mm*16.0mm
DOT SIZE 0.56mm*0.66mm
DOT PITCH 0.60mm*0.70mm
DISPLAY FORMAT 16 CHARACTERS (W) x 2 LINES (H)
DUTY RATIO 1/16 DUTY
CONTROLLER ST7066U or Equivalent

PART NUMBER |

LCM-S01602DSF/A-G3

| REV |

ABSOLUTE MAXIMUM RATING

(1) ELECTRICAL ABSOLUTE RATINGS

ITEM SYMBOL MIN. MAX. UNIT
POWER SUPPLY FOR LOGIC VDD-Vss -0.3 7.0 VOLT
POWER SUPPLY FOR LCD VDD-VO -0.3 10.0 VOLT
INPUT VOLTAGE \ -0.3 VDD VOLT
LED POWER DISSIPATION PAD - 897 mwW
LED FORWARD CURRENT IAF - 390 mA
LED REVERSE VOLTAGE VR - 4 \Y
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMPERATURE
ITEM OPERATING STORAGE
MIN. MAX. MIN. MAX.
AMBIENT TEMPERATURE 0°C +50°C -20°C +70°C
HUMIDITY (WITHOUT CONDENSATION) Note 1,2 Note 1,3

Note 1: Background color changes slightly depending on ambient temperature.

This phenomenon is reversible.
Note 2: Ta=70°C: 75RH max

Ta>70°C: absolute humidity must be lower than the humidity of 75%RH at 70°C
Note 3: Ta at -30°C will be <48hrs, at 80 °C will be <120hrs when humidity is higher than 70%.
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INTERFACE PIN ASSIGNMENT

ELECTRICAL CHARACTERISTICS

PART NUMBER |

LCM-S

01602DSF/A-G3

|REV | --

PIN NO. | PIN OUT | LEVEL FUNCTION DESCRIPTION
1 Vss ov Power Supply Ground
2 VDD 3.3V Power Supply Voltage
3 Vo -- Contrast Adjustment Voltage
4 RS H/L Register Select
5 R/W H/L Read / Write
6 E H,H—-L Enable Signal
7 DBO H/L Data Bit 0
8 DB1 H/L Data Bit 1
9 DB2 H/L Data Bit 2
10 DB3 H/L Data Bit 3
11 DB4 H/L Data Bit 4
12 DB5 H/L Data Bit 5
13 DB6 H/L Data Bit 6
14 DB7 H/L Data Bit 7
15 A 2.1V LED Power Supply (+)
16 K ov LED Power Supply ( -)

ITEM SYMBOL | CONDITION | Min. | Typ | Max. Unit |NOTE
POWER SUPPLY FOR LOGIC VDD-Vss - 27 3.3 45 VOLT | -
ViL L LEVEL 0.3 - 0.6 VOLT | -
INPUT VOLTAGE
VIH HLEVEL |0.7Vop| - Vob | VOLT | -
Ta=0°C - - - -
LCM RECOMMEND LCD o
MODULE DRIVING VOLTAGE VDD-V0 Ta=25°C 27 3.3 45 VOLT | -
Ta=50°C - - - -
\VDD=3.3V
POWER SUPPLY CURRENT FOR LCM IDD VooVos3 3y - 2.0 3.0 mA -
LED FORWARD VOLTAGE VF If=260mA - 2.1 2.3 VOLT | -
LED FORWARD CURRENT IF - - 260 - mA -
LED REVERSE CURRENT IR VR=4V - - 0.2 mA -
OPTICAL CHARACTERISTICS
ITEM SYMBOL CONDITION | Min. | Typ | Max. Unit |NOTE
®f (12 O'CLOCK) - 20 -
®b (6 O'CLOCK) ] 40 .
VIEWING ANGLE RANGE WHEN Cr 21.4 DEGREE| 9,10
®l (9 O'CLOCK) ; 30 -
®r (3 O'CLOCK) . 30 -
RISE TIME Tr ] 200 _
mS -
FALL TIME Tf VDD-V0=3.3V - 250 -
FRAME FREQUENCY Frm Ta=25°C - 64 - Hz 8,10
CONTRAST Cr - 3.0 - - 7
THE BRIGHTNESS OF BACKLIGHT L e 260mA 120 180 - cd/m? -
= m
PEAK EMISSION WAVELENGTH AP 567 570 577 nm -

0.00
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[Note 7] Definition of Operation Voltage (Vop)

Intensity 4

100% |- —=

Cr Max

Selected Wave
Selected Wave Intensity A
Non-selected Wave 1009 = - mmmmmmmm oo o
/ / Non-selected Wave

[positive typel

, CrMax F----------- IL'?T'\
Cr=Loff/ Lon . I Cr=_Lon/Loff
|
F
/ ;‘I‘ [V
Vop . : >~
Driving Voltage(V) Vop o
Driving Voltage(V)
[Negative type]

[Note 8] Definition of Response Time (Tr, Tf)

Non-selected
Conition

Selected Conition

Non-selected
Conition

Non-selected
Conition

Non-selected
Conition

A
Intensity

I

Intensity

S

| 1
I 1
I 1
I 1
1 I 1
| , | ! '
100% | | /] 1009 [ ! \
| /o . / 190% :
\ / F \

E \ l / i / i E \ i

l | N P J, paur : N 10%

N F ! : i S it 1T i P
! ! ! ! | | 1 |
T I ! ~ T t -
| Tr | o Tf - i-— Tr - 1-: l— Tf —>J:

[positive type] [Negative type]
Conditions: Conditions:

Operating Voltage : Vop
Frame Frequency : 64 Hz

Viewing Angle(6, ¢): 0°, 0°
Driving Wave form : 1/N duty, 1/a bias

PART NUMBER |

LCM-S01602DSF/A-G3

| REV |

[Note 9] Definition of Viewing Direction

Front
A Viewing area Curve
for Contrast Ratio>2

Left g or

?b

Rear  Viewing Direction

[Note 10] Definition of viewing angle

_

———————

@l

wi

ot
é
|
|
|
|
|
1]
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PART NUMBER |

LCM-S01602DSF/A-G3

| REV |

BLOCK DIAGRAM TIMING CHARACTERISTICS
TA=25°C VCC=2.7V
DB7—N\ —— :: AN Symbol| Characteristics Test Condition Min. | Typ. | Max.| Unit
DBO | V] IESETREILLER cOM16 LeD ek Internal Clock Operation
E
R/ W | SEGA40 fosc OSC Frequency |R = 75Ka 190 | 270 | 250 | KMz
SEG40
\\,/SB’ I External Clock Operation
Vss 7, > LCD SEGMENT
DRIVER fax External Frequency - 125 | 270 | 410 KHz
A Duty Cycle - 45 50 55 %
K - LED BACKLIGHT
Te.Te Rise/Fall Time - - 0.2 us
White Mode (Whiting data from MPU to ST7066U)
Te Enable Cycle Time IPin E 1200 - - ns
Tow Enable Pulse Width IPm E 450 - - ns
ToTr |Enable Rise/Fall Time [Pin E | 25 ns
Tas Address Setup Time IPins. RS,RW.E 0 - - ns
Tan Address Hold Time IF'ins. RS RW.E 10 - - ns
POWER SUPPLY
Toaw Data Setup Time IF'ins_ DBO - DBY 80 - - ns
\i@ Th Data Hold Time IF'ins. DBO - DBY 10 - - ns
LCD VDD Read Mode (Reading Data from ST7066U to MPU)
Modult ; Te Enable Cycle Time IF'in E 1200 | - - ns
Vo ? Vr 20K HOM Tow | Enable Pulse Width [Pin E 480 i - ns
TeTr |Enable Rise/Fall Time [Pin £ i 285 ns
VSS
/ Taz Address Setup Time IPins. RS, RW.E 0 - - ns
/17
Tw | Address Hold Time [Pins: RS,RW.E 10 - - ns
I§EE Cent A Tooa Data Setup Time IPins. DBO - DB7 - 320 ns
acC Ig Iﬂg K
Tw Data Hold Time IPms. CBO - DBY 10 - - ns
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READ/WRITE TIMING CHART

e WRITING DATA FROM MPU TO ST7066U

><"»'|”
RS K

Lﬂl
T

DBR-DEY

>< Walid data
e READING DATA FROM ST7066U TO MPU
AT X
RW F | -‘\
=
s N v

DRLDET
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COMMANDS
Instruction Code Description
Instruction RS | R/\W|DB7|DB6|DBS5| DB4 | DB3|DB2|DB1|DBO Description Time
(270KHz)
Clear Write "20H" 1o DDRAM. and
Display o|lo|o|o|o|lo|]o| o] o] 1 |setDDRAM address to 1.52 ms
"00H" from AC
|Set DDRAM address to
Return "00H" from AC and retum
HDr';WJe 0 0 0 0 0 0 0 0 1 x |cursertoits original position| 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
Eg{ry Mode 0 0 0 (] 0 0 0 1 | v | s [These cperations are 37 us
performed during data write
and read.
; D=1:entire display on
BISJP(I]GF:JF 0 0 0 (] 0 0 1 D | ¢ | B |C=1curseron 37 us
B=1:cursor position on
Set cursor moving and
Cursor or ) i )
Display ololoflo| o] 1 |sc|r| « | x [AePayshiftcontrolbit and 37 us
Shift the direction, without
changing DDRAM data.
. DL interface data is 8/4 bits
Function
Set 0 0 0 0 1 |{oL| N | F X x  |N:number of line is 2/1 37 us
F-font size is 5x11/5x8
Set CGRAM| ol ol ol 1 |acs!acs!acslacslact | aco [B5t CORAM address in 37 us
address address counter
Set DDRAM Set DDRAM address in -
i/
address 0 0 1 | ACB | ACS | AC4 | AC3 | AC2Z | AC1 | ACO ddress counter 3i Us
\Whether during internal
Read Busy operation or not can be
flag and 0 | 1 | BF | ACB | AC5 | AC4 | AC3 | AC2 | AC1 | ACD |known by reading BF. The 0 us
address conients of address counter|
can also be read.
. Wiite data into intermal
Write data .
0 RAM 1 0 |D7 |06 | D5 | D4 | D3| D2 | D1 | DO JRAM 37 us
(DDRAM/CGRAM)
Read data from internal
Read data .
- p7 |06 | D5 | 04 | D3 | D2 | D1 | DO [RAM 37 us

from RAM U

DDRAMICGRAM)

Note:

Be sure the ST7066U is not in the busy state (BF = () before sending an instruction from the MPU to the
ST7066U. If an instruction is sent without checking the busy flag, the time between the first instruction and next
instruction will take much lenger than the instruction time itself. Refer to Instruction Table for the list of each

instruction execution time.
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RESET FUNCTION

Initializing by Internal Reset Circuit

An internal reset circuit automatically initializes the IC when the power is turned on. The
following instructions are executed during the initialization. The busy flag (BF) is kept in the busy slate
until the initialization ends (BF = 1). The busy state lasts for 40 ms after VCC rises to 4.5 V.

1. Display clear
2. Function set:

DL = 1; 8-bit interface data
M =0; 1-line display

F =0, 5x8 dot character font

3. Display on/off control:
D = 0, Display off

C = 0; Cursor off

B = 0; Blinking off

4. Entry maode set:

WD =1, Increment by 1

S =10; No shift
Mote:

If the electrical characteristics conditions listed in the table Power Supply Conditions are not met, the
internal reset circuit will not operate normally and will fail to initialize the |C. For such a case, initialization
must be performed by the MPU as explain by the following figures.

INITIAILIZING BY INSTRUCTION

8 bit Interface( fosc =270KHZ)

FOWER CN

WWait tirne >40mS
After Voo =4 5V

4

| PART NUMBER |

LCM-S01602DSF/A-G3

| REV |

Function set

rs |[riw|pe7|pes|oes|pes|pe3|pB2|pB1|DBO

gjojojfoi|1 1| N|F| X | X

3

Wait 1jmf_- =3TusS

¥

Function set

rs [riw|oe7|pes|oes|pes|pes|oez2|pe1|DB0

ejojojfoi|1 1| N|F| X | X

| Wait timF =3Tus |

3

Display ON/OFF control

Rrs [r/w|pe7|pes|pes|pe4|DR3|DB2|DB1|DBO

¢gjojojo(ojoj|j1|D|C B

Wait ime =37TuS

Display clear

rs |[riw|oe7|pes|oes|pes|pe3|pB2|DB1|DBO

ejojojo|(o|jojojo|0]|1

Wait bme =1.52m3

i

Entry mode set

RS IFHWIDHT DES|DES|DE4|DE3(DB2|DB1|DBO

gjojojof(o|jojo|1]|lD|Ss

Initialization end

1 BF cannot be

“‘“"“"‘! checked bafore
1 _this instruction.

1 BF cannot be

g mmmmmmmnd choeked bafore
1_this instruction.
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PARTNUMBER|  LCM-S01602DSF/A-G3  |REV | --

DD RAM ADDRESSING

For 10%4 Display For 2074 Display
] p) 3 4 5 6 7 8 9 10 1 1 2131415161 718191101 -—-—]1—117118119]20
Character | 00 01 02 03 04 05 06 07 08 09 Character | 00 o1 [ 02|03 ]o4|o5]o6]o7os|oo] | _f1o]11]12]13
DD RAM . DD RAM
Address |20 | 4 Ao I T T . A I Address | 40| 4142 a3 44|45 26| 47|48 a0 | _|50]51]52]53
5 5 5 5 5 5 5 5 5 53
A SBIC ] SD]SE]SE] S0 S 2 ] 53 salss|sels7|ss|solsalselsc|sp] | _|es]65]66]67
For 16*1 Display
Character _ i . _ For 4072 Display
DDRAM L 2 13 (45167 ]|8[9]10]11|12]13[14]15]16 . - —— —
Address | 00| 01| 02| 03| 04| 05| 06| 07|40 |41 |42 43| 4445|4647 Character |11 21 3 | 415161 71819 [10]—1—]37138]39]40
DDRAM [ op|o1|o02]03|o4)05]06)07]08)09|-—]-—-]24]25]26]27
Address
w0la a2 03|aalas]|a6|47 |28 a0 —|—]|64]65]|66]67
For 16*2 or 8*2 Display
. 1 12314516789 10 11 12 13 14 15 16
Character For 40*4 Display
DDRAM | 00 ] 01 [ 02| 03040506 07| 8| 9 |[0a]|oB|oC]|oD]|oOE]oF
Address o L a1 | a2 |43 [ 44 |45 | 46 | 47| 48 | 20 [4a| 4B | 4C|4D | 4E | 4F El 11 2] 350141501617 18]09([10)—]-—]137]38]39]40
o) 2 / o3 I A Y ) o) o)
Character - 001 01| 02]103J04]105]06]07]08]09 24 1 25| 26| 27
. DD RAM 4041|4243 44| 4546|4748 29| —|—]64]65]66]67
For 16*4 Display Address
- - . - 2103 . 5 — | —-124]125]26]) 2
ilofa3lalslelslsfolw[ulnlnliulislis £, | 2001 02)05)04])05]06)07)08)09 4 o
00|01 ]02[03]04]05]/06|07]08|09]|0A]|OB]|OC]|OD]|OE]|OF A0 | 41| 42|43 444514647849 —|-—]|64]65]66] 67
Character . . .
DDRAM | 40 | 41 [ 42| 43 | 44 | 45 | 46 | 47 | 48 | 49 [ 4A | 4B | 4C | 4D | 4E | 4F
Address 1ol 2| 13|15 16171 19|1alB]1ic|iD|1E]|1F
S50[S 525354555657 58|59 |5A]5B|SC|SD|SE]|SF
For 20%2 Display
‘ o 3]alslel7]ls]olw|l—=]—]1]ls]19]2
Character
DDRAM | 0001 ] 02[03[04]05]106]07]08]09] --1]---1]10] 1112 {13
Addre ] .
ddress ol ar | a2 | a3 {aa{as|as |47 | ag a0 | | —~]50]s1|52]s
*UNLESS OTHERWISE SPECIFIED TOLERANCES PER DECIMAL PRECISION ARE: X=t1 (£0.039), X.X=10.5 (+0.020), X.XX=£0.25 (+0.010), X.XXX=10.127 (£0.005). LEAD SIZE=t0.05 (10.002), LEAD LENGTH=10.75 (£0.030). MIN= "DECIMAL PRECISION - pppy = 7000 orecision
425 N. GARY AVE. 80.0(L)*36.0(W)*8.8/12.7(H)mm, 5.56mm CHARAXTER HEIGHT, 5*8 DOT MATRIX, 16x2 YELLOW GREEN BACKLIGHT, 3.3V, GENERAL TEMP. DATE : 2018.01.31 DRAWN BY : C.C.
®
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CG RAM MAPPING

CHARACTER FONT TABLE

Character Code _ o Character Patterns
(DD RAM data) CG RAM Address (CG RAM data)
76 543 210 543210 7 6 5 43 210
High Low High Low High Low
t0 0 0 toJ1f1]0 0
‘0 0 1 t1]0 of1]o0
i g i (1] ; 8 ? (1) 8 8 <—(Character
0O 0 0 0 * 0 0 0 0005100 ***5111|1|0 Pattern
f1 0 1 i0 0 0 0 0
1100 0 0 0 0 0
111 :0 0 0 0 O |<Cursor
t0 0 0 111 ]1]1
i0 0 1 i1]0 0 01
E g i (1) = } 8 } (1) } <—(Character
0000 * 0 0 1 0015100 * * Ao lo Pattern
i1 0 1 :1(0 0 01
i1 1 0 t1f1f1f1]1
i1 11 0 0 0 0 O |<«Cursor
io 0 o 111 ]1]1
0 0 1 i1/0 0 o1
: s1|11]oll
10 10 110 o0 o [1 € Character
0000 * 1 111 1 1 1] ? é é * % s« i]|o[1[1]1] Patten
P10 1 1/0 0 o1
P10 sl ]1]1]1
El b 0 00 0 0 < CU.I‘SOI‘

*UNLESS OTHERWISE SPECIFIED TOLERANCES PER DECIMAL PRECISION ARE: X=%1 (+0.039), X.X=10.5 (£0.020), X.XX=10.25 (+0.010), X.XXX=%0.127 (+0.005). LEAD SIZE=1+0.05 (+0.002), LEAD LENGTH=10.75 (+0.030).
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Creating LED and LCD Solutions Together™

425 N. GARY AVE.

80.0(L)*36.0(W)*8.8/12.7(H)mm, 5.56mm CHARAXTER HEIGHT, 5*8 DOT MATRIX, 16x2 YELLOW GREEN BACKLIGHT, 3.3V, GENERAL TEMP.

CAROL STREAM, IL 60188
PHONE : 800-278-5666
FAX : 630-315-2150

WEB : WWW.LUMEX.COM

**THE SPECIFICATIONS MAY CHANGE AT ANY TIME WITHOUT NOTICE DUE TO NEW MATERIALS OR PRODUCT IMPROVEMENT.**

CONFIDENTIAL INFORMATION
THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE PROPERTY OF LUMEX INC. EXCEPT AS SPECIFICALLY AUTHORIZED IN WRITING BY LUMEX INC., THE HOLDER OF THIS DOCUMENT SHALL
KEEP ALL INFORMATION CONTAINED HEREIN CONFIDENTIAL AND SHALL PROTECT SAME IN WHOLE OR IN PART FROM DISCLOSURE AND DISSEMINATION TO ALL THIRD PARTIES.
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