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Specification
of
LCD Module Type
Model No.: COG-BTD12864-04

1. General Description

128 x 64 Dots FSTN Positive Black & White Transflective Dot Matrix LCD Module.
Viewing Angle: 12 o’clock direction.

Driving duty: 1/65 Duty, 1/7 bias.

‘Epson’ S1D10605D04B (COG) Dot Matrix LCD Driver or equivalent.

FPC

White LEDO02 backlight.

= —a _—a _—_a _—_a _a

2. Mechanical Specifications

The mechanical detail is shown in Fig. 2 and summarized in Table 1 below.

Table 1

Parameter Specifications Unit
Outline dimensions 55.6(W) x 70.2(H) x 4.42(D) (Included FPC. Excluded pins) mm
Viewing area 50.60(W) x 31.0(H) mm
Active area 46.577(W) x 27.697(H) mm
Display format 128(W) x 64(H) dots
Dot size 0.349(W) x 0.418(H) mm
Dot spacing 0.015(W) x 0.015(H) mm
Dot pitch 0.364(W) x 0.433(H) mm
Weight Approx. 14.0 grams

Data Modul AG - Landsberger Str. 322 - 80687 Miinchen - Tel. 089-56017-0 - Fax 089-56017-119 — www.data-modul.de



BATRON

BTHQ 128064AVD-FSTF-12-LED02white-COG

February / 2004

PAGE 5 OF 18

10 ! TEE[H

CAJYCY XX-+9821014-0020N 1TI4

P82 TU Ld=D0INILdIgIST0

(X-¥98210LE-000°ON W31l

AT TTA | Q3A0dddY
AAONIT L g3k

IH AT NMYHa
v A ET |

DF OAX SSTINY THRTON

oS o T L EN 110K

JIN00W 900 40 NOLIWDLAI3d8 23 11 L

0§91 00:|  amendway, ofeiog

20501 D,0|  amesadwma ], uonesedp
” Lm0 wol Lol wasn | adEjo Jmaug a1
ALE aBayjon 2180

HP0dC0901d1s|  Iaugaafionoed 407

SVIE L/1 "ALNC $9/1| [PA9] S81q Pue ofes XA | 1

AOTDO T a[duy JuimarA

SLO #9 X 821 nnjosay Lejdsiqy| ]

ilva INIWANIWY | 3NS5

S ?P.QE [Gammni (@ oa 1a za 78 _57

§a/oaLa aaa ssA 759, Tu +10-12 20 _+~o 1A
gllLl]5l s | tl el 4 L] E g |

| Ll 1
. ATOFS98 | TOF86'1
[ ATOFSYS | TOFE06'1
.ogois%ano‘._.EmmmﬁuEaH

TAJEA ]

4

FAILOTTITY ‘HA+ ‘MPH NISd |
FALLOT TR ‘FA+ ‘MOTTHA ‘NIS

vA [SA 98D [s/d | ]
~1¢ 17 |1 |NOLLDANNOD NId 8¢

AdAL AVIdSId

["ON WAL

~100 79 X 8c

Pt i i i A S S A AL S

il
o

1 el e L

Figure 1: Outline Drawing 1
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Figure 2: Outline Drawing 2
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Figure 3: Block Diagram.
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Figure 4: Reference Circuit
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3. Interface signals
Table 2(a): Pin Assignment

Pin No. | Symbol Description

1 P/S This is the parallel data input/serial data input switch terminal.
P/S = HIGH: Parallel data input.
P/S = LOW: Serial data input.

The following applies depending on the P/S status:

P/S Data/Command Data Read/Write | Serial Clock
HIGH D/C(A0) DO to D7 RD, WR
LOW D/C(A0) SI (D7) Write only SCL (D6)

When P/S = LOW, D0 to D5 are HZ. DO to D5 may be HIGH, LOW or Open.
‘RD(E) and WR(R/W) are fixed to either HIGH or LOW.

With serial data input, RAM display data reading is not supported.

2 C86 This is the MPU interface switch terminal.

C86=HIGH: 6800 Series MPU interface.

C86=LOW: 8080 MPU interface.

3 V5 This is multi-level power supply for liquid crystal drive.

4 V4 Voltage levels are determined based on VDD, and must maintain the relative

5 V3 magnitudes shown below.

6 V2 VDD (=V0)>V1>V2>V3>V4>V5

7 Vi
Master operation When the power supply turns ON, the internal power supply
circuits produce V1 to V4 voltages shown below. The voltage setting are
selected using the LCD bias set command.
For 1/7 bias: VI1=(1/7)xV5, V2=(2/7)xV5, V3=(5/7)xV5, V4=(6/7)x V5.

8 C2+ DC/DC voltage converter. Connects a capacitor between this terminal and C2—
terminal.

9 C2- DC/DC voltage converter. Connects a capacitor between this terminal and C2+
terminal.

10 Cl- DC/DC voltage converter. Connects a capacitor between this terminal and C1+
terminal.

11 Cl+ DC/DC voltage converter. Connects a capacitor between this terminal and C1—
terminal.

12 C3- DC/DC voltage converter. Connects a capacitor between this terminal and C1+
terminal.

13 VOUT | DC/DC voltage converter. Connects a capacitor between this terminal and VSS.

14 VSS 0 V pin connected to the system ground (GND) and this is also the reference
power supply for the step-up voltage circuit for the liquid crystal drive.

15 VDD | Power supply for logic(+3.3V).

Data Modul AG - Landsberger Str. 322 - 80687 Miinchen - Tel. 089-56017-0 - Fax 089-56017-119 — www.data-modul.de
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Table 2(b): Pin Assignment

Pin No. | Symbol Description
16 D7 This is an 8-bit bi-directional data bus that connects to an 8-bit standard MPU
17 D6 data bus.
18 D5 When the serial interface is selected (P/S = LOW), then D7 serves as the serial
19 D4 data input terminal (SI) and D6 serves as the serial clock input terminal (SCL).
20 D3 At this time, DO to D5 are set to high impedance.
71 D2 When the chip select is inactive, D0 to D7 are set to high impedance.
22 Dl
23 DO
24 E(RD) | When connected to an 8080 MPU, this is active LOW.
This pin is connected to the RD signal of the 8080 MPU, and the SID15605
series data bus is in an output status when this signal is LOW.
When connected to a 6800 Series MPU, this is active HIGH.
This is the 6800 Series MPU enable clock input terminal.
25 R/W(WR) | When connected to an 8080 MPU, this is active LOW.
This terminal connects to the 8080 MPU WR signal. The signals on the data
bus are latched at the rising edge of the WR signal.
When connected to an 6800 Series MPU:
This is the read/write control signal input terminal.
When R/W = HIGH: Read.
When R/W = LOW: Write.
26 D/C This is connect to the least significant bit of the normal MPU address bus, and
it determines whether the data bits are data or a command.
D/C(A0)="“High”: Indicates that DO to D7 are display data.
D/C(A0)="Low”: Indicates that DO to D7 are control data.
27 CS1 This is the chip select signal for first chip.
When CS1=LOW and CS2=HIGH, then the chip select becomes active and the
data/commands 1/O is enabled.
28 RES When RES is set to LOW, the settings are initialized.
The reset operation is performed by the RES signal level.
- A Anode of backlight.
- K Cathode of backlight.

Data Modul AG - Landsberger Str. 322 - 80687 Miinchen - Tel. 089-56017-0 - Fax 089-56017-119 — www.data-modul.de
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Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VDD-VSS -0.3 +6.0 \Y
Power Supply voltage(VSS2)(VDD standard) VSS2 -4.0 +0.3 \
Power Supply voltage(V5,VOUT)(VDD standard) V5,VvOUT -18.0 +0.3 \Y
Power Supply voltage(V1,V2,V3,V4)(VDD standard) V1,V2,V3,V4 V5 +0.3 \Y
Input voltage Vin -0.3 | VDD+03 | V

Note: 1.)The VSS2, V1 to V5 and VOUT are relative to the VDD=0V reference.
2.)The V1, V2, V3, and V4 voltages must always satisfy the condition of VDD > V1 >V2>V3>V4 > VS5,

3.)The modules may be destroyed if they are used beyond the absolute maximum ratings.

System (MPU) side

Voo Voo

51010605 Series side

Vss2, V1 to Vs

Vs, Vour

4.2 Environmental Condition

Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg)
Min. Max. Min. Max.
Ambient Temperature 0C +50 C | -20 C | +65 C [Dry

Humidity

95% max. RH for Ta ¢ 40 C
<95% RH for Ta> 40 C

no condensation

Vibration (IEC 68-2-6)
cells must be mounted
on a suitable connector

Frequency: 10 ~ 55Hz
Amplitude: 0.75 mm
Duration: 20 cycles in each direction.

3 directions

Shock (IEC 68-2-27)
Half-sine pulse shape

Pulse duration : 11 ms
Peak acceleration: 981 m/s* = 100g

Number of shocks :

3 shocks in 3

mutually perpendicular axes.

3 directions

Data Modul AG - Landsberger Str. 322 - 80687 Munchen -
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S. Electrical Specifications

5.1  Typical Electrical Characteristics

At Ta=+25 C, VDD = +3.3°5%, VSS = 0V.

Table 5
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage | VDD-VSS 3.14 33 3.47 A%
(Logic)
Supply voltage | VLCD Ta=0 C, - 8.80 - \Y%
(LCD) (built-in) | =VDD-VS5 | Character mode
VDD =+3.3V, Note 1
Ta=25 C, 8.45 8.65 8.85 A%
Character mode
VDD = +3.3V, Note |
Ta=50 C, - 7.95 - A%
Character mode
VDD =+3.3V, Note 1
Low-level input | Vic Note 2 VSS - 0.2xVDD Vv
signal voltage
High-level input | Vigc Note 2 0.8xVDD - VDD \Y
signal voltage
Supply Current | IDD VDD =+3.3V,Note 1, - 0.3 0.45 mA
(Logic & LCD) Character mode
VDD = +3.3V,Note 1, - 0.5 0.75 mA
Checker board mode
Supply voltage | VLED Forward current 3.2 3.6 4.0 \"
of white LED02 | =VAK =2x15=30 mA
backlight Number of LED dies=2
Luminous Forward current 150 200 250 cd/m”
intensity at =2x15=30 mA
backlight Number of LED dies=2
surface
Note 1: There is tolerance in optimum LCD driving voltage during production and it will be

within the specified range.

Note 2:

Data Modul AG - Landsberger Str. 322 - 80687 Miinchen

A0, DO to D5,D6(SCL),D7(SI),E(RD),R/W(WR),CS1,C86,P/S,RES terminals.
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5.2  Timing Specifications

System Bus read/Write Characteristics 1 (For the 8080 Series MPU)
AtTa=0 Cto+50 C, VDD =+3.3V°5%, VSS = 0V.

Table 6
" . Rating
item Signal | Symbol | Condition PP Ve Units
Address hold time AD {ansg ] — ns
Address setup time faws 0 — ns
System cycle time 1 AD foyows 300 — ns
System cycle time 2 fcychs 300 — ns
Control LOW pulse width (Write) WR tooLw 60 — ns
Control LOW pulse width (Read) RB fccLr 120 — ns
Control HIGH puise width (Write) WR fochw 80 — ns
Control HIGH puise width (Read) RD tCCHR 80 — ns
Data setup time Doio D7 [tpss 40 — ns
Data hold time toma 15 — ns
RD access time taces Cu =100 pF — 140 ns
Quitput disable time foHs 10 100 ns

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr + tf) < (tCYCL(H)8 — tCCLW — tCCHW) for (tr + tf) < tCYCL(H)8 — tCCLR — tCCHR) are specified.
*2 All timing is specified using 20% and 80% of VDD as reference.
*3 tCCLW and tCCLR are specified as the overlap between CS1 being LOW (CS2=HIGH) and WR and RD being at the LOW

AD &
tawg—- —{Ang

level.

C&4 wl B
{CSZ:"T") \ i Z
feyers -
—— $OCLR, OO e toveks

WR, RD R o S

T A N 4 N S
——1CCHR, fCCHW—

fCCLR, tocLw -

toss —=| b {DHS
DOto D7 &
{Write}
e ACCR ot F 048 weer
BG o D7 N
(Read) >

Figure 5: The timing diagram of system bus read/write (For the 8080 Series MPU)
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System Bus read/Write Characteristics 2 (For the 6800 Series MPU)

AtTa=0 Cto+50 C, VDD =+3.3V°5%, VSS = 0V.

Table 7
Item Signal Symbotl Condition Rating Units
Min Max
Address hold time AD {ans G e ns
Address setup time taws 0 e ns
System cycle time 1 AD teyers 300 e ns
System cycle time 2 teyeLs 300 o ns
Data setup time DOt D7 | tDss 40 . ns
Data hold time {DHs 15 e ns
Access time taccs CL =100 pF e 140 ns
Quiput disable time toHs 10 100 ns
Enable HIGH puise Read E {EWHR 120 s ns
time Write {EwHwW 60 — ns
Enable LOW pulse Read E {EWLR 60 — ns
time Write tEwLw 60 s ns

*1 The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr + tf) < tCYCH(L)6 — tEWLW —tEWHW) for (tr + tf) < tCYCH(L)6 — tEWLR — tEWHR) are specified.

*2 All timing is specified using 20% and 80% for VDD as the reference.

*3 tEWLW and tEWLR are specified as the overlap between CS1 being LOW (CS2=HIGH) and E.

AQ.
RAN
tawg—e e 106
Cs1 > “
{CS2="1") AN '

fcycHs »

tevers ~——

N 7 N

st SR, LWL W tewnr, fEwnw -

{086 —= DHs
DO to BY
{Writer
e (ACCH a- {OHE
3010 D7
{Read}

Figure 6: The timing diagram of system bus read/write (For the 6800 Series MPU)

b SEWHR,, TEWHW—

E 4%7 ﬁ

Wi
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The serial interface

AtTa=0 Cto+50 C, VDD =+3.3V°5%, VSS = 0V.

Table 8
. . Rating .
Item Signal Symbol Condition - Units
Min. Max.

Serial Clock Period SCL tscyc 250 — ns
SCL HIGH pulse width tsHw 100 — ns
SCL LOW pulse width tsLw 100 — ns
Address setup time A0 tsas 150 — ns
Address hold time {sAH 150 — ns
Data setup time S tsbs 100 — ns
Data hold time tspH 100 —_ ns
CS-SCL time CS tcss 150 — ns
fcsH 150 —_ ns

Note 1: The input signal rise and fall (tr, tf) are specified at 15ns or less.
Note 2: All timing is specified using 20% and 80% of VDD as the standard.

— tcss tcsH
CS1 ‘_\ S

(Cs2="1")

tsAs——| |«—tsAH
A0
tscye |
tsLw
SCL 7Z
——tsHW—>|

— tr

[ tr

tsos——>| |«—tsDH~—+|
Sl

Figure 7: The timing diagram of serial interface

Reset Timing
AtTa=0 Cto+50 C, VDD =+3.3V°5%, VSS =0V.

Table 9
) o Rating -
Item Signal | Symbol Condition - Units
Min. Typ. Max.
Reset time tr — — 1 us
Reset LOW pulse width RES tRW 1 — — us

Note : All timing is specified with 20% and 80% of VDD as the standard.

RES
tR —]
Reset complete

l—— tRw
Isrt\taetzlrlr;al > During reset

Figure 8: Reset Timing

Data Modul AG - Landsberger Str. 322 - 80687 Miinchen - Tel. 089-56017-0 - Fax 089-56017-119 — www.data-modul.de
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6. Command Table

Table 10
Command Code
Command A0 RD WR|(D7 D6 D5 D4 D3 D2 D1 DO Function
(1) Display ON/OFF 0o 1 0|1 0o 1 0 1 1 1 0 | LCD display ON/OFF
1 | 0:OFF, 1:ON
(2) Display startline set | 0 1 0o 1 Display start address Sets the display RAM display
start line address
(3) Page address set 0 1 0 1 0 1 1 Page address Sets the display RAM page
address
(4) Column address 0 1 0o 0 0 1 Most significant Sets the most significant 4 bits
set upper bit column address of the display RAM column
address.
Column address 0 1 0fo0 0 0 0 Least significant Sets the least significant 4 bits of
set lower bit column address the display RAM column address.
(5) Status read 0 0 1 Status 0 0 0 0 | Reads the status data
(6) _Display data write 1 1 0 Write data Wirites to the display RAM
(7) Display data read 1 0 1 Read data Reads from the display RAM
(8) ADC select 0 1 0 1 0 1 0 0 0 0 0 | Sets the display RAM address
1 | SEG output correspondence
0: normal, 1: reverse
(9) Display normal/ 0 1 0 1 0 1 0 0 1 1 0 | Sets the LCD display normal/

-

reverse reverse

0: normal, 1: reverse

(10) Display all points 0 1 0 1 0 1 0 0 1 0 0 | Display all points

ON/OFF 1 | 0:normal display
1: all points ON
(11) LCD bias set 0 1 0 1 0 1 0 0 0 1 0 | Sets the LCD drive voltage
1 | bias ratio
S1D106805%¥x** ... 0: 1/9, 1: 1/7
S1D10606%*w+*
/S1D10608**x+x
/S1D10609#+xx+ .. 0: 1/8, 1: 1/6
S1D10607*****....0: 1/6, 1: 1/5

(12) Read/modify/write 0 1 0 1 1 1 0 0 0 0 0 | Column address increment

At write: +1
Atread: 0
(13) End 0 1 0 1 1 1 0 1 1 1 0 | Clear read/modify/write
(14) Reset 0 1 0 1 1 1 0 0 0 1 0 [ Internal reset
(15) Common output 0 1 0 1 1 0 0 0 * * * | Select COM output scan
mode select 1 direction

0: normal direction,
1: reverse direction

(16) Power control set 0 1 0 0 0 1 0 1 Operating Select internal power

mode supply operating mode
(17) Vs voltage 0 1 0 0 0 1 0 0 Resistorratio | Select internal resistor ratio
regulator internal (Rb/Ra) mode
resistor ratio set
(18) Electronic volume 0 1 0 1 0 0 0 0 0 0 1
mode set
Electronic volume 0 1 0 * * Electronic volume value Set the Vs output voltage
register set electronic volume register
(19) Static indicator 0 1 0 1 0 1 0 1 1 0 O | 0:0FF, 1:ON
ON/OFF 1
Static indicator 0 1 0 * * * * * * Mode Set the flashing mode
register set
(20) Power saver Display OFF and display all
points ON compound command
(21) NOP 0 1 0 1 1 1 0 0 0 1 1 | Command for non-operation
(22) Test 0 1 0 1 1 1 1 * * * * | Command for IC test. Do not
use this command

(Note) *: disabled data
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7. APPENDIX - LED Specifications

1. % R%# ABSOLUTE MAXIMUM RATINGS
(BRAER AR B, SRR E Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

Itmeén Sy%niel Con%i{i*tions Ragng [—iﬁzt

) *Zbﬁiflﬁ&mrfﬁdmum forward current| fm 2X25 mA
" Bk Torwad comrent P || fnoee Plus L% Duty Crele|  2¥60 | ma
gerigfe Voltage Vr 5.0 \%
) goﬁ%vjejf dissipation Pd 2X100 mW
(:)E]ffj;'ﬁaj%ing Temperature Range Topr =30~+70°C}  °C
%ztifﬁfe Temperature Range Tstg —40~+80°C °C

* STEREBT25°C K, Ifm. Ifp M Pd % RM MK ; BRMEER-2X0.36 mA/°c(E #3E5) ), -2X0.86 mA /°c( Jin
3 ), HAERMKER -2x0.75 mW/°C.Ro5 1 TA R TEE AT M T EE &4 Ifm R Ifpl 60 %.
For operation above 25°C,The Ifm Ifp & Pd must be derated,the Curent derating is -2x0.36
mA/°c for DC drive and-2x0.86 mA/°c for Pulse drive,the Power dissipation is ~-2x0.75 mW/°c.
The product working current must not more than the 60 % of the Ifm or Ifp according
to the working temperature.

2. H. % # ELECTRICAL-OPTICAL CHARACTERISTICS
(PRAE4E 3159, S H B E Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

Item Symbol| min. | typ | max | Unit Condition
gor?-;?ﬁ‘d Voltage vt 3.2 3.6 4.0 \Y% If= 2X15 mA
ge'ﬁ\]zg;iﬁe Current Ir 2X15 HA Vr= 3 \%
mP%igf-xil%{;\nmve length AP nm | If= 2X15 mA
éﬁﬁi@ﬁ Line Half width 27 nm | If= 2X15 mA

' Lﬁu%ninance Lv 150 cd/m2| If= 2X15 mA

*REEER 9 NNE RN T HE, R R ORE ML — AT T(®EK 1.9).
EABM-7 REAENNER, NEXE210 mm.

The luminance is the average value of 9 points, and
The Lvmax./Lvmin. is less than 1.7 Typical (max 1.9 ).
The measurement instrument is BM-7 luminance

Colorimeter.The aperture is ¢ 10 mm.
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BERGFERTE: A

Colour Coordinate see the chart:

0.360

Rank B1 Limiting Region Rank B2 Limiting Region 0.340

X 10.287|0.283/0.330|0.330|0.296

0.287(0.330(0.330

0.320 B1

Y 10.295/0.305|0.3600.339/0.276

0.295/0.339(0.318

F: BERIRENEL0.02

unlighted at the low current.

W ERER-AERE

o S—

FHHEERNEERIRREER T KRR AA%ER2K.
3. STATIC ELECTRICITY AND SURGE 0260 380 0390 o300 0310 0320 o%0 oe0”

* Static electricity and surge will damage the LEDs. It is recommended to use a wrist
band or anti-electrostatic glove when handling the LEDs.

* All devices, equipment and machinery must be properly grounded.

* When inspecting own final products on which LEDs were mounted, it is recommended to
check also whether the mounted LEDs are damaged by static electricity or not. It is easy
to find static-dimaged LEDs by light emission test at lower current (below ImA is
recommended). Damaged LEDs will show some unusual characteristics such as leak
current remarkably increases, starting forward voltage becomes lower, or the LEDs get

4. RECOMMEND CONNECTION OF STATIC-ELECTRICITY RESISTANCE

* This circuit diagram is a common ESD protection circuit for all
super bright blue,white and green color LED backlight application.

5. LED ELECTRICAL CHARACTERISTICS

Forward Current VS. Ambient Temperrature
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