LCD Module

Product Specification

[ ] : APPROVAL FOR SPECIFICATION

For Customer : []: APPROVAL FOR SAMPLE

Module No. : TSM1601A-01GC

For Customer’s Acceptance :
Approved by Comment

Team Source Display
Presented by , Reviewed by Organized by

G0 | oN | 47T

g,
. _ S ?
This module uses ROHS material = (B8) w
= =

21


http://www.hot-lcd.com

TEAM SOURCE DISPLAY

TSM1601A-01GC

1 . REVISION RECORD
2. GENERAL SPECIFICATION

3. OUTLINE DEMENSION:

4. BLOCK DIAGRAM

5.ABSOLUTE MAXIMUM RATINGS
6.ELECTRICAL CHARACTERISTICS
7.ABSOLUTE MAXIMUM RATINGS FOR LED BACKLIGHT
8.PIN ASSIGNMENT

9.MPU INTERFACE

10.REFLECTOR OF SCREEN AND DIPLAY RAM
11.DISPLAY CONTROL INSTRUCTION
12.0PTICAL CHARACTERISTICS

13.POWER SUPPLY SCHEMATICS

14.APPLICATION EXAMPLE
15. PRECAUTION FOR USING LCM
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2.GENERAL SPECIFICATION

Interface with 4-bit or 8-bit MPU (directly connected M6800 serial MPU)
Display Specification

Display Character: 16 character X 1 line Character Font:5X8dors+cursor
Display color-Display background color : FSTN, RED-Green-Blue

Polarize mode: Positive, Transflective

Viewing angle: 6:00

Display duty: 1/16 ~ Driving bias: 1/5

Character Generator ROM (CGROM): 8320 bits (192 characterX5X8 dots) &(32
characterX5X10 dots)

Character Generator RAM (CGRAM): 64X8 bits (8 charactersX5X8 dots)
Display Data RAM (DDRAM) :16X8 bits (80 characters max)

Mechanical characteristics (Unit: mm)

Extenal dimension: 122.0X33.0X12.5

View area: 99.0X13.5 Character font: 5X8 dots + cursor
Character size: 4.84X9.66 Dots size: 0.92X1.1

Character pitch: 6.0X8.56

Weight: g

POWER: +5V
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TEAM SOURCE DISPLAY

3. OUTLINE DEMENSION
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4. BLOCK DIAGRAM:

A\

Dot Matrix LCD Panel
Com 116 Seg 140 DL Seg 1«40 DR2 LI Seg 140 DR2
VDD DL2 VDD DLl
Cs DRI lﬂ CS DRI H
5 LI ST7065 CLI S LI ST7065 CLI
5L CL2 5 L2 CL2
VES M = V58 M —
VEE VEE
L‘. 1 V2 W Wi V5 Wi ’7 Al W2 L] W V5 Vi
ST7066U
GND
CL2
CL1
M
vl
V2
V3
V4
V5
DBO-DB7
Regsisier Fegsister Regsister Regsister Regsisier VR
Vel 5V < or GNDY
O M—M—A—N—H——o
i Note:Regsister 22 10 ohm
VR 10 30 chm
5.Absolute Maximum Ratings
Characteristics Symbol Value
Power Supply Voltage Vee -0.3t0 +7.0
LCD Driver Voltage Vien Vce-10.0 to Vec+0.3
Input Voltage -0.3 to Vct0.3

Operating Temperature

-30°C to + 80°C

Storage Temperature

55°C o +125°C
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6.ELECTRICAL SPECIFICATIONS(Ta=25°C,Vdd=5.0V)

B AC Characteristics

(TA=25 ,VCC=5V)
Symbol| Characteristics Test Condition Min. | Typ. | Max. | Unit
Internal Clock Operation
fose OSC Frequency |R=91KQ 190 270 350 KHz
External Clock Operation

fex External Frequency 125 270 410 KHz
Duty Cycle 45 50 55 Yo
Tei Il Rise/Fall Time - - 0.2 us

Write Mode (Writing data from MPU to ST7066U)
Te Enable Cycle Time |(Pin E 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Te.Te |Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW.E 0 - - ns
Tan Address Hold Time |Pins: RS,RW.E 10 - - ns
Tosw Data Setup Time |Pins: DBO - DBY 40 - - ns
Tu Data Hold Time Pins: DBO - DBTY 10 - - ns
Read Mode {Reading Data from ST7066U to MPU)
Te Enable Cycle Time |Pin E 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Te. Te | Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS RW .E - - ns
Tuasi Address Hold Time |Pins: RS, RW.E 10 - - ns
Toor Data Setup Time  |Pins: DBO - DBY - - 100 ns
T Data Hold Time Pins: DBO - DBT 10 - - ns
Interface Mode with LCD Driver{ST7065)

Tews Clock Pulse with High [Pins: CL1, CL2 800 - - ns
Tewt Clock Pulse with Low |Pins: CL1, CL2 800 - - ns
Tesr Clock Setup Time |Pins: CL1, CL2 500 - - ns
Tau Data Setup Time |Pin: D 300 - - ns
Ton Data Hold Time Pin: D 300 - - ns
Towm M Delay Time Pin: M 0 - 2000 ns
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B DC Characteristics

(TA=25 ,Vec=45V-55V)
Symbol| Characteristics Test Condition Min. | Typ. [ Max.| Unit
Vee Operating Voltage - 4.5 - 5.5 vV
Vico LCD Voltage Vee-V5 3.0 - 10.0 vV
fosc = 270KHz
lee Power Supply Current Vi=5.0V - 0.2 0.5 mA
Input High Voltage
Vips (Except OSC1) - 0.7Vec| - Vee V
Input Low Voltage
Vi (Except OSC1) - 93 - | 986 Lt
Input High Voltage
VIH?_ P (Dgsc-l ) 9 = VCC'.I e VCC \
Input Low Voltage
VILZ (08{31 1-. = = = 1;0 V
Output High Voltage o
VQH'{ {DBU‘ = DB?) IDH =-0.1mA 3.9 - Vcc A"
Output Low Voltage _
Vo (DBO - DB7) lor = 0.1mA = = 0.4 vV
Output High Voltage _
VQHZ [EXCE‘D'L DBO - DBT} IOH =-0.04mA U.QVCQ - Vcc \
Output Low Voltage _
Vars (Except DBO - DB?} lor = 0.04mA - 2 0.1Vee vV
Reom  |Common Resistance| Vigp =4V, I3 = 0.05mA - 2 20 KQ
Rsee | Segment Resistance | Vicp =4V, la = 0.05mA - 2 30 KQ
Input Leakage
i P SR 9 Vin = 0V to Vee ' i 1 UA
lpyp  |Pull Up MOS Current Voo = 5V -50 | -110 | -180 LA
7.Absolute Maximum Ratings For Bottom LED Backlight
Parameter Symbol | Test condition | Min Type | Max Unit
LED Forward Consumption Current I¢ Ta=25°C - 45 60 mA
LED Allowable Dissipation Pq V=5V - 225 300 mW
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8. Pin assignment

Pin NO. Symbol Function Remark
1 Vss ov
2 vdd Power supply +5V
3 Vo For LCD Variable
4 RS Register select (H: Data L: Instruction)
5 R/W L: MPU to LCM H: LCM to MPU
6 E Enable
7 DBO0 Data bit 0
8 DBI Data bit 1
9 DB2 Data bit 2
10 DB3 Data bit 3
11 DB4 Data bit 4
12 DBS5 Data bit 5
13 DB6 Data bit 6
14 DB7 Data bit 7
15 LED-A Anode of LED unit
16 LED-KR Cathode of Red LED unit
17 LED-KG Cathode of Green LED unit
18 LED-KB Cathode of Blue LED unit
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9. MPU Interface (Vdd=4.5V~5.5V, Ta=-30~+85C)

B Instructions

There are four categories of instructions that:

® Designate ST7066U functions, such as display format, data length, etc.
® Setinternal RAM addresses

® Perform data transfer with internal RAM

® Others

Instruction Table:

Instruction Code Description
Instruction Description i
RS |R/'W|DB7|DB6|DB5|DBE4 |DB3 |DB2 | DB1|DBO P Time
{270KHz)
Clear Write "20H" to DDRAM. and
Displa o |lo|o|o|o|lo]|o|o]| o] 1 |setDDRAM address to 1.52 ms
play "00H" from AC
Set DDRAM address to
“00H" from AC and return
Egmren o lo|lo|o|o|o|o]| o]l 1| x |cursortoitsoriginal position| 1.52 ms
if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction
and specifies display shift.
Entry Mode a a [i] o 0 0 i} 1 WD | § |[These operations are 37 us
Set
performed during data write
and read.
. D=1:entire display on
gﬁ?gglz o|lo|o|lo|o|lo|1|0]|c| B |C=tcursoron 37 us
B=1:cursor position on
Set cursor moving and
C!..II'SIDI‘ of display shift control bit, and
Display o |o|o|o|o0o|1|sc|RL| x| x S 37 us
Shift the direction, without
changing DDRAM data.
. DL:interface data is 8/4 bits
Function 0 0 0 0 i |DL| N |F X % |N:number of line is 21 37 us
Set
F:font size is 5x11/5x8
Set CGRAM Set CGRAM address in
addrESE 0 i L] 1 | ACS | AC4 | AC3 | ACZ | ACT | ACD e Sttt 3? us
Set DDRAM Set DDRAM address in
adiiaes 0 | 0| 1 |AC6|ACS|AC | AC3|ACZ|ACT|ACO[ 37 us
Whether during intemal
Read Bus operation or not can be
Y
flag and o0 | 1 | BF | AC6 | ACS | AC4 | AC3 | ACZ | AC1 | AGD |known by reading BF. The 0 us
address contents of address counter
can also be read.
. Write data into internal
ggﬁaﬂtﬂ 1 0 DT | D6 | D5 (D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAMICGRAM)
Read data from intermnal
ersr?_,ldeEht? 1 1 DY | D6 | D5 (D4 | D3 | D2 | D1 | DO |RAM 37 us
(DDRAMICGRAM)
MNote:

Be sure the STY066U is not in the busy state (BF = 0) before sending an instruction from the MPU to the
STT066U. if an instruction is sent without checking the busy flag, the time between the first instruction and next
instruction will take much longer than the instruction time itself. Refer to Instruction Table for the list of each
instruction execution time.

10
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M Function Description

® System Interface
This chip has all two kinds of interface type with MPU : 4-bit bus and 8-bit bus. 4-bit bus or 8-bit bus is selected
by DL bit in the instruction register.

During read or write operation, two 8-bit registers are used. One is data register (DR), the other is instruction
register(IR).

The data register(DR) is used as temporary data storage place for being written into or read from
DDRAM/CGRAM, target RAM is selected by RAM address setting instruction. Each internal operation, reading
from or writing into RAM, is done automatically. So to speak, after MPU reads DR data, the data in the next
DDRAM/ICGRAM address is transferred into DR automatically. Also after MPU writes data to DR, the data in DR
is transferred into DDRAM/CGRAM automatically.

The Instruction register(IR) is used only to store instruction code transferred from MPU. MPU cannot use it to
read instruction data.

To select register, use RS input pin in 4-bit/8-bit bus mode.

RS |RIW QOperation

i i Instruction Write cperation (MPU writes Instruction code
into IR)

L H |Read Busy Flag(DE7) and address counter (DE0Q0 ~ DE&)

H L |Data Write operation (MPU writes data into DR)

H H |Data Read operation (MPU reads data from DR)

Table 1. Various kinds of operations according to RS and R/W bits.

® Busy Flag (BF)

When BF = "High", it indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read, when RS = Low and R/W = High (Read Instruction Operation),
through DBT port. Before executing the next instruction, be sure that BF is not High. Before checking BF, be
sure to wait at least B0us. Please refer to Page 27 for the example. Do NOT keep "E" always "High" for
checking BF.

® Address Counter (AC)

Address Counter{AC) stores DDRAM/CGRAM address, transferred from IR.

After writing into (reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1.
When RS = "Low" and R/W = "High", AC can be read through DBO ~ DBE ports.

Timing diagram

11
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® Writing data from MPU to ST7T066U

>< VI 1
RS VILI

L-‘Lw
T

DELDET

Valid data’

® Reading data from ST7066U to MPU

>< vl |
ks VILI

Las

™ +—

DE-DET

Valid dita’

12
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® Interface Timing with External Driver

— Ia
\O L
L W2
-
kL ow
N
a N
st v
] .
1:' X
v a
1
— 13
M
w .

B Power Supply Conditions

DB7~0
A
RS B
A
P
R/W
A
2 A
h
Symbol | Characteristics Description Min. | Typ. | Max. | Unit
Power rise time that will trigger
tPOR Power rise time 0.1 100 ms
internal power on reset circuit
tioL 11O Low time The period that /O is kept low. 40 ms
tPW Enable pulse width Please refer to the following tables.

During tPOR, VDD noise should be reduced (especially close to 2.0V). Otherwise the

Power-ON-Reset function might be triggered several times and maybe cause unexpected

result.

13

During tlOL, the I/O ports of the interface (control and data signals) should be kept at “Low™.
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10. Reflector of Screen and Display RAM

When display shift operation is performed, the DDRAM address shifis.

Display

Position
DDEAM
Addressa

For
Shift
Left

For
shift
Right

00|01 | 02|03 | 04 06 |07 |08 |09 |0A | OB |OC | 0D | OE | OF
40 | 41 | 42 | 43 | 44 46 | 4T | 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F
0102|0304 |05 07 |08 |09 |0A | OB |OC | 0D | OE | OF | 10
41 | 42 | 43 | 44 | 45 47 | 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F | 50
27|00 |01 )02 )03 05|06 |07 |08 |09 |0A 0B |0C | 0D | OE
67 | 40 | 41 | 42 | 43 45| 46 | 47 | 48 | 49 | 44 | 4B | 4C | 4D | 4E

2-Line by 16-Character Display Example

14
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11. DISPLAY CONTROL INSTRUCTION

W Instruction Description

@ Clear Display

RS RW DBT DB6 DBS DB4 DB3 DB2 DB1 DBO

Code | g |O|O|O|OQ|O|O|]O|D]|A4

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM address to
"00H" into AC (address counter). Return cursor to the original status, namely, bring the cursor to the left edge
on first line of the display. Make entry mode increment (/D = "1").

® Return Home

RS Rw DBFT DBE DBS DB4 DB3I DBEZ2 DB1 DBO

Codelg|O|JO|O|OD|O|O]|O([1]=x

Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address counter.
Return cursor to its original site and return display to its original status, if shifted. Contents of DDRAM does
not change.

@ Entry Mode Set

RS RW DBT DB6 DBS DB4 DB3 DB2 DB1 DBO

Codelg|lOo|O|O|O|O|O]|1|D]|S

Set the moving direction of cursor and display.

# ID: Increment / decrement of DDRAM address (cursor or blink)
When I/D = "High", cursoriblink moves to right and DDRAM address is increased by 1.

When I/D = "Low", cursorfblink moves to left and DDRAM address is decreased by 1.
* CGRAM operates the same as DDRAM, when read from or write to CGRAM.

¥  5: Shift of entire display
When DDRAM read (CGRAM read/write) operation or S = "Low", shift of entire display is not performed. If

5 = "High" and DDRAM write operation, shift of entire display is performed according to I/D value (/D =
"1" : shift left, I/D = "0" : shift right).

S /D Description
H H Shift the display to the left
H L Shift the display to the right

15
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@ Display ON/OFF

RS RW DBT DBS6 DBES DE4 DB3 DB2 DB1 DBEO

Code| g |O|O|O|O|O|1|D|C|B

Control display/cursorfblink ON/OFF 1 bit register.
# D : Display ON/OFF control bit
When D = "High", entire display is turned on.
When D = "Low”, display is turned off, but display data is remained in DDRAM.

C : Cursor ON/OFF control bit
When C = "High", cursor is turned on.

v

When C = "Low", cursor is disappeared in current display, but I/D register remains its data.

# B :Cursor Blink ON/OFF control bit
When B = "High", cursor blink is on, that performs alternate between all the high data and display

character at the cursor position.
When B = "Low", blink is off.
® Cursor or Display Shift

RS RW DBFY DB6 DBS DB4 DB3I DB2 DB1 DBEO

Code| D |O|O|O|O]|1|SICIRL| x| x

Without writing or reading of display data, shift right/left cursor position or display. This instruction is used to
correct or search display data. During 2-line mode display, cursor moves to the 2nd line after 40th digit of 1st
line. Mote that display shift is performed simultaneously in all the line. When displayed data is shifted

repeatedly, each line shifted individually. When display shift is performed, the contents of address counter are

not changed.
S/IC | RIL Description AC Value
L L Shift cursor to the left AC=AC-1
L H  |Shift cursor to the right AC=AC+1
H L Shift display to the left. Cursor follows the display shift  |AC=AC
H H  |Shift display to the right. Cursor follows the display shift [AC=AC

#® Function Set

R3 RW DBY DB6 DBS DB4 DB3 DB2 DB1 DBO

Code| g |lO]|]O]O]|]1|DLI{N]F ]| x]|x

16
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# DL : Interface data length control bit
When DL = "High", it means 8-bit bus mode with MPU.

When DL = "Low", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select
B-bit or 4-bit bus mode.

When 4-bit bus mode, it needs to transfer 4-bit data by two times.

» N : Display line number control bit
When N = "Low”, it means 1-line display mode.

When M = "High", 2-line display mode is set.

»  F: Display font type control bit
When F = "Low", it means 5 x 8 dots format display mode

When F = "High", 5 x11 dots format display mode.

N F No. of Display Lines |Character Font| Duty Factor
L L 1 5x8 1/8
L H 1 5x11 111
H X 2 5x8 1116

® Set CGRAM Address

RS RW DBY DBE DBS DB4 DB3 DB2 DB1 DBOD

0 0 0 1 |ACS|AC4 [AC3 | ACZ | ACT |ACD

Code

Set CGRAM address to AC.
This instruction makes CGRAM data available from MPLU.
® Set DDRAM Address

R% RW DBY DB6 DBS DB4 DB3I DB2 DB1 DBO

0 ] 1 | ACE | ACS | ACH | ACS | AC2 | ACT | ACD

Code

Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.

When 1-line display mode (N = 0), DDRAM address is from "00H" to "4FH".

In 2-line display mode (N = 1), DDRAM address in the 1st line is from "00H" to "27H", and
DDRAM address in the 2nd line is from "40H" to "67H".

17
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@& Read Busy Flag and Address

RS Rw DBF DB DBS DB4 DBEZ DB2 DB1 DBO

f] 1 BF | ACG [ ACS | AC4 | AC3 | ACZ | ACT | ACO
Code

When BF = "High", indicates that the internal operation is being processed. 5o during this time the next
instruction cannot be accepted.
The address Counter (AC) stores DDRAM/CGRAM addresses, transferred from IR.
After writing into (reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1.
® Write Data to CGRAM or DDRAM

RS RW DBT DB6 DBS DB4 DB3 DB2 DB1 DBO

Code| 1 | 0 |D7T|D6|Ds|D4|D3|02|D01|D0

Write binary 8-bit data to DDRAM/CGRAM.
The selection of RAM from DDRAM, CGRAM, is set by the previous address set instruction
: DDRAM address set, CGRAM address set. RAM set instruction can also determine the AC
direction to RAM.
After write operation, the address is automatically increased/decreased by 1. according to
the entry mode.

® Read Data from CGRAM or DDRAM

RS RW DBY DB6 DBS DB4 DB3 DB2 DB1 DBO

Code| 1 | 1 |D7|D6|Ds|D4|D3|02|D1|D0

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If address set instruction of RAM is not
performed before this instruction, the data that read first is invalid, because the direction of AC is not
determined. If you read RAM data several times without RAM address set instruction before read operation,
you can get correct RAM data from the second, but the first data would be incorrect, because there is no time
margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction : it also transfer RAM data to output data register. After read operation address counter is
automatically increased/decreased by 1 according to the entry mode. After CGRAM read operation, display
shift may not be executed correctly.

*In case of RAM write operation, after this AC is increased/decreased by 1 like read operation. In this time,

AC indicates the next address position, but you can read only the previous data by read instruction.

18
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M Reset Function

Initializing by Internal Reset Circuit
An internal reset circuit automatically initializes the ST7066U when the power is tumed on. The
following instructions are executed during the initialization. The busy flag (BF) is kept in the busy state
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 mode set:
I/D = 1; Increment by 1
3 = 0; No shift

Note:

If the electrical characteristics conditions listed in the table Power Supply Conditions (Page 31) are not met, the
internal reset circuit will not operate normally and will fail to initialize the STT066U. For such a case, initialization
must be performed by the MPU as explain by the following figures.

19
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Relationship between Character Code and CGRAM

Character Code CGRAM Character Patterns
(DDRAM Data) Address (CGRAM Data)
b7 |b6|b5|b4|b3|[b2[b1|b0|b5[b4|b3|b2[b1|b0|b7|b6[b5]|b4]|b3[b2]|b1]b0O
olofo ofofo 111]1]1[1
olofo ofo]1 olof1]o0]0
olofo of1]o olof1]o0]o0
olofo AETE] o{of1]0]o0
01010101 -oTolol%1%(°Totlol | | [olo Mmoo
olofo 1{0]1 olof1]o0]o0
olofo HEAN: olof1]o]o
olofo 30 (-4 | 3 olo|lo]o]oO
olof1 olofo 111]1[1]o0
olof1 ofo]1 1]/lo0|ofof1
olof1 of1]o0 110|001
olof1 of1]1 111]1[1]o0
0100101 -1oTo11%(°| " lolol | | W olmolo
olof1 1{0]1 1]lo0|o0f1]o0
olof1 1140 1/o]|ofof[1
olof1 E AL ololo]o]oO

Table 5 Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
patterns (CGRAM Data)
Notes:
1. Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).
2. CGRAM address bits 0 to 2 designate the character pattern line position. The 8th line is the
cursor position and its display is formed by a logical OR with the cursor. Maintain the 8th line data, corresponding
to the cursor display position, at 0 as the cursor display. If the 8th line data is 1, 1 bits will light up the 8th line
regardless of the cursor presence.
3. Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).
4. As shown Table 5, CGRAM character patterns are selected when character code bits 4 to 7 are
all 0. However, since character code bit 3 has no effect, the R display example above can be selected by either
character code 00H or 08H.
5. 1 for CGRAM data corresponds to display selection and 0 to non-selection.
“*: Indicates no effect.

20
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B Initializing by Instruction

8-bit Interface (fosc=2T7T0KHz)

Initialization end

21

POWER ON
Wait ime >40mS
After Voo =4 .8V
Function set
RS |[R/W|DB7|DBG|DB5|DB4|DB3|DB2|DB1|DBO
0 0|0 |11 |N|F|X]|X
k J
Wait limre =37usS
v
Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO
0 0 0 1 1 N F | X | X
k J
Wait time =37uS
Display ON/OFF control
RS |[R/W|DB7|DB&|DB5|DB4|DB3|DB2|DB1|DBO
0 0 0 0 0 1 D|(C|B
¥
Wait time =37uS
Display clear
RS |[R/W|DB7|DB&|DB5|DB4|DB3|DB2|DB1|DBO
0 c|lo|o|o|o|o0|0O]1
¥
Wait time =1.52mS
¥
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO
0 0 0 0 0 0 1 |WD| S
¥

7 ghecked before

1 checked before

BF cannot be

r--

this instruchon.

BF cannot be

re--

this instruction.
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® 4-bit Interface (fosc=270KHz)

Initialization end

22

POWER ON
I
Wait time =40mS
After Ve >4.5VY
!
Function set
RS |R/'W|DB7|DB6|DBS|DB4|DB3|DB2|DB1|DBO
0 0 0|0 1 1 X | X | X | X
Wait time =37us
'
Function set
RS |R/'W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO
olo|ofo[1]oX | X]|X][|X
0 0| N F | X[ X | X | X | X |X
Wait time >37uS
|
Function set
RS |R/\W|DB7|DB6|DBE5|DB4|DB3|(DB2|DB1|DBO
0 0 0|0 1 0 | X | X | X | X
0 0| N F | X[ X | X | X | X |X
Wait time >37uS
!
Display ON/OFF control
RS |R/'W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0O
0 0 0 0 0 0 | X [ X | X | X
o lo|1|D|c|B|X |X]|X|X
Wait time =37uS
'
Display clear
RS |R/\W|DB7|DB6|DB5|DB4|DB3|(DB2|DB1|DBO
0 0 0 0 0 0| X | X | X | X
olo|ofofol1]X | xX]|X]|X
*
Wait time >1.52mS
!
Entry mode set
RS |R/'W|DB7|DB6|DBS5|DB4|DB3|DB2|DB1|DBO
0 0 0|0 0 0| X [ X | X | X
0 0 0 1 (VD[S | X | X | X | X

7 ghecked before

7 ghecked before

BF cannot be

this instruction.

________________

BF cannot be

this instruction.

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

BF cannot be

4 checked before |

this instmichlinon
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12.0PTICAL CHARACTERISTICS:

(1)Definition of viewing Angle:

LEF T-RIGHT DIRECTION TOP-BOTTOM DIRECTION
TP TDP/
@2

e

o1

i

BOTTOM BOTTOM

62 @]

(2)Definition of Contrast Ratio:

Brightness of non-selected condition
Brightness of selected condition

Contrast Ratio=

Test condition: standard A light source
(3)Response Time:
Response time is measured as the shortest period of possible between the change in

state of an LCD segments as demonstrated below:

mln 1 [] TTTWT
"o ] N !

L

90%

10% ==

Brightness
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13.POWER SUPPLY SCHEMATICS

B Supply Voltage for LCD Drive

There are different voltages that supply to ST7066U's pin (V1 - V5) to obtain LCD drive waveform. The relations
of the bias, duty factor and supply voltages are shown as below:

Duty Factor
118, 1/11 | 1116
Bias
Supply Voltage 1/4 1/5
W1 Voo - 1/4ViLco Veo - 1/5VLco
V2 Voo - 1/2Vco Voo - 2/5VLcD
V3 Vo - 1/2VLco Voo - 3/5VLcD
V4 Vo - 3M4VLcD Vo - 4/5VLcD
V5 Ve - VLD Veo- VLeD
Voo 5V) Voo 5V)
Voo - i Voo o e
R E
Vi Vi
V2 R 5 ) R
V3 - V3 o
R R
V4 V4
R E
Vs ot V3 . S
144 bias e 115 bias VR

(118, 11 duty cycle) (1/16 duty cycle)

24
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14. APPLICATION EXAMPLE

Application Circuit

®  For B-bit interface data, all eight bus lines (DB0 to DB7) are used.

¥  Example of busy flag check timing sequence

RS

R / \
Dwlay
E (>a80us)

Intarnal
apEration

X o X TN o\ \ 2 /Y o X

Ingtruetion writa | Busy llag ehaek

Fumetisaing

Busy Mag chaek

EBusy Mag ehack | Inslfuclian = rite

¥  Intel 8051 interface

16
COM1 to COM16 ——>
P10t P17 e 2 » DBO 10 DBT
P » RS
P3.1 > RIW
F3.2 "E  sEGIwsEGa0—20
Tntel 5051 Serial STI06GL

25
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Application Flowchart

IC Initializing

A

Set Display ON

A

Set display line

A

Write data to CGRAM

A

Write data to line 1

A

Write data to line 2

End

26
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Correspondence between Character Codes and Character Patterns (ROM Code: 0A)

NO.7066-0A
2210000 0001{0010{0011 |0100]0101{0110 01111000 {1001 (10101011 {1100 {1101 [1110 |1111
cG | HT'T s | Ee | | | e | ey [ el | Y |
sl | I B
1 - - “H! : . :-l: -
o001| @) AEA=E=EE p | (7 |
AT =T =T A BT R
ooto] © = EEEE HEdEIE=]E
I-'F"'-I:"'-I 202 2t Ba B anas 2
0011 | (4) # -t |__. ::: o | T - E_.T i s
B AR : ] T
owo| &) [ |k | B3| E |0 L sl ol L[5
. n-' E_ . ,._ - — - |
0101 (&) o | E Ll ot 1§ w4 + |
o | B wee :
&l &

% i
oMl | @) *T!r e i 2 (K o $ - :
oo| oo [ [ [ B 8 [ ¥ | 5 (R [
il ::. :E'?T I_I._! b e 'IT -j ¥ |3

-

"

1010| @ [ | = e

R e s s FELE B | R R o B
":l:__hLi i
| ] ||

i
:
I:“..l el ]
£ :
5

ekl |

| 5 AR Sl E & = fanid
10011 | @ |0 [T | 1 s Al S S
wo| o [ | |5 (BB [ [ HETEIEIEE
EA T | B [ [ [
1101 | () - | | R [ [ | | e |
1o | @ e | 'I | oo ﬁ R
111 | &) | i mr_fi e B g | el l:.-! _1 i ':.! g
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15. PRECAUTION FOR USING LCM

1. Liquid Crystal Display (LCD)

LCD is made up of glass, organic sealant, organic fluid, and polymer based polarizers. The following
precautions should be taken when handing,

(1). Keep the temperature within range of use and storage. Excessive temperature and humidity could
cause polarization degradation, polarizer peel off or bubble.

(2). Do not contact the exposed polarizers with anything harder than an HB pencil lead. To clean dust
off the display surface. Wipe gently with cotton. Chamois or other soft material soaked in petroleum
benzine.

(3). Wipe off saliva or water drops immediately. Contact with water over a long period of time may
cause polarizer deformation or color fading, while an active LCD with water condensation on its
surface will cause corrosion of ITO electrodes.

(4). Glass can be easily chipped or cracked from rough handing. especially at corners and edges.

(5). Do not drive LCD with DC voltage.

2. Liquid Crystal Display Modules

2.1 Mechanical Considerations

LCM are assembled and adjusted with a high degree of precision. Avoid excessive shocks and do not
make any alterations or modifications. The following should be noted.

(1). Do not tamper in any way with the tabs on the tabs on the metal frame.

(2). Do not modify the PCB by drilling extra holes, changing its outline, moving its components or
modifying its pattern.

(3). Do not touch the elastomer connector, especially insert an backlight panel (for example, EL).

(4). When mounting a LCM make sure that the PCB is not under any tress such as bending or
twisting. Elastomer contacts are very delicate and missing pixels could result from slight dislocation of
any of the elements.

(5). Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and lose
contact, resulting in missing pie Is.

2.2. Static Electricity

LCM contains CMOS LSI'’s and the same precaution for such devices should apply, namely

(1). The operator should be grounded whenever he/she comes into contact with the module. Never
touch any of the conductive parts such as the LSI pads, the copper leads on the PCB and the interface
terminals with any parts of the human body.

(2). The modules should be kept in antistatic bags or other containers resistant to static for storage.

(3). Only properly grounded soldering irons should be used.

(4). If an electric screwdriver is used, it should be well grounded and shielded from commutator
sparks.

(5). The normal static prevention measures should be observed for work clothes and working benches;
for the latter conductive ( rubber) mat is recommended.

(6). Since dry air is inductive to static, a relative humidity of 50-60% is recommended.

2.3. Soldering

(1). Solder only to the I/O terminals.

(2). Use only soldering irons with proper grounding and no leakage.

(3). Soldering temperature: 280 ‘C£10C

(4). Soldering time: 3 to 4 sec.

(5). Use eutectic solder with resin flux fill.

(6). If flux is used, the LCD surface should be covered to avoid flux spatters. Flux residue should be
removed after wards.

2.4. Operation

(1). The viewing angle can be adjusted by varying the LCD driving voltage VO.

(2). Driving voltage should be kept within specified range; excess voltage shortens display life.

(3). Response time increases with decrease in temperature.

(4). Display may turn black or dark blue at temperatures above its operational range; this is (however
not pressing on the viewing area) may cause the segments to appear “fractured”.
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(5). Mechanical disturbance during operation (such as pressing on the viewing area) nay cause the
segments to appear “fractured”.

2.5. Storage
If any fluid leaks out of a damaged glass cell, wash off any human part that comes into contact with
soap and water. Never swallow the fluid. The toxicity is extremely low but caution should be exercised
at all the time.

2.6. Limited Warranty

Unless otherwise agreed between SHEN ZHEN TEAM SOURCE DISPLAY TECH. CO.,LTD. and
customer, SSHEN ZHEN TEAM SOURCE DISPLAY TECH. CO.,LTD will repair or repair any of its
LCD and IC, which is found to be defective electrically and visually when inspected in accordance
with SHEN ZHEN TEAM SOURCE DISPLAY TECH. CO.,LTD. acceptance standards, for a period
on one year from data of shipment. Confirmation of such date shall be based on freight documents.
The warranty liability of SHEN ZHEN TEAM SOURCE DISPLAY TECH. CO.,LTD. is limited to
repair and/or replacement on the terms set forth above. SHEN ZHEN TEAM SOURCE DISPLAY
TECH. CO.,LTD. will not responsible for any subsequent or consequential events.
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