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

64AVD-COG-FSTF-LED05-White)

White LEDO2 backlight.

2. Mechanical Specifications

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.

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
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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)
(BTHQ12B064AVD-COGHFSTF-LEDO5-White)
When P/S = LOW, DO 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 V1
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: V1=(1/7)xV5, V2=(2/7)xV5, V3=(5/7)xV5, V4=(6/7)xV5.
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 Minchen Tel.: 089/ 56017-0 Fax 089/ 56017-119 www.data-modul.de

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/2733212/BTHQ128064AVD-COG-FSTF-LED05_W.html

o VL-FS-COG-BTD12864-04 REV. A
BATR N (BTHQ 128064AVD-FSTF-06-LED02white-COG)

JULY/2003
PAGE 10 OF 18
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.
21 D2 When the chip select is inactive, DO to D7 are set to high impedance.
22 D1
23 D0
4 EQ{_D) When connected to an 8080 MPU, this is active LOW.
(BTHQ128064AVD-COG FR L BIR T8 €onected to the RD signal of the 8080 MPU, and the S1D15605
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 CSl1 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.
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4. Absolute Maximum Ratings
4.1  Electrical Maximum Ratings (Ta =25 °C)
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,vOUT -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+0.3 | 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,

(Briidesednlas-wop ks destrayeslwihihgy are used beyond the absolute maximum ratings.

Voo

Vssz, V1 to Va

Vs, Vour

System (MPU) side S1D10605 Series side

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

Frequency:
Amplitude:

10 ~ 55 Hz
0.75 mm

3 directions

on a suitable connector

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

Duration: 20 cycles in each direction.
Pulse duration : 11 ms

Peak acceleration: 981 m/s*= 100g
Number of shocks : 3 shocks in 3
mutually perpendicular axes.

3 directions
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5. Electrical Specifications

5.1  Typical Electrical Characteristics

At Ta=+25 C, VDD = +3.3°5%, VSS = 0V.

DATA MODUL AG Landsberger Str. 322 80687 Minchen Tel.: 089/ 56017-0 Fax 089/ 56017-119

Table 5
Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage | VDD-VSS 3.14 33 3.47 \Y
(Logtta128064AVDLCOG-FSTF-LED(5-White)
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 1
Ta=50 C, - 7.95 - \Y
Character mode
VDD = +3.3V, Note 1
Low-level input | V¢ Note 2 VSS - 0.2xVDD Vv
signal voltage
High-level input | Vigc Note 2 0.8xVDD - VDD v
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 A%
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: 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.

(BT

Table 6
. i Rating
item Signal Symbol Condition Py Mo, Units
Address hold time AQ famg 0 — ns
Address sefup time iaws v — ns
System cycle time 1 AD fovees 300 — ns
System cycle time 2 foveHs 300 — ns
Control LOW ulse width (Wi o WR fooLw 80 — ns
"@63@%@{@% Qe Rid ite) RD fooLR 120 — ns
Control HIGH puise width (erte) WR tcchw 80 — ns
Control HIGH puise width (Read) RD fCCHR 60 — ns
Data setup time DCie D7 (toss 40 — ns
Data hold time tora 15 — ns
RD access time taccs CL =100 pF — 140 ns
Quiput disable time foHs 10 100 ns

level.

*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

AQ X
{aws—] e amg
[ N i

(CS2="1") AN 2

fcvees

fcvems
—— {COLR, TCOLW maed
I N 7~z N
WR,RD %5& GF AN 74

+——toonr, fochw—

fCCLR, tooLw -

>£ toss —»

‘%EDHH

DOt D7
(Write)
e {ACCE -t e
DG to D7 N
(Read) d

DATA MODUL AG Landsberger Str. 322 80687 Miinchen Tel.:

089/ 56017-0 Fax 089/ 56017-119

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 = OV.

Table 7
Item Signal Symbol Condition Rating Units
9 4 Min. Max.
Address hoid time Al {AHe G e ns
Address setup lime taws 0 P ns
System cycle time 1 AD teyers 300 e ns
System cycle time 2 teyeLs 300 e ns
Pata setup time DOto DT | tose 40 P ns
Data hoid time {DHE 15 o ns
(BTHQRM SR8 AlrBs COG-FSTF-LEDD5-White) taccs CL =100 pF —_— 140 ns
Qutput disable time toHs 10 100 ns
Enable HIGH puise | Read E {EWHR 120 . ns
time Write {EWHW 60 — ns
Enable LOW pulse |Read E {EWLR 60 — ns
time Write fEwlw 80 — 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.

AD.
RAN
taws—w - tArE
Cs1 > -
{Cs2="1" AN '

{cycHs

teverg w——e

N A A

st SR, LWL W tewnr, tEwrw -

inge — foHe
DO to D7
{Whrite}
e LACCE e~ fOHE >
DO o D7 N
(Read) 4

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

b SEWHR,, TEWHW—

4 D

“\
/4

E Y
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The serial interface
At Ta=0"C to+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 tsaH 150 — ns
Data setup time ]| tspbs 100 — ns
Data hold time tspH 100 — ns
CS-SCL time Cs tcss 150 — ns
tcsH 150 — ns
BTHQ128064AVD-CQG-FSTF-LEPQ5-Whit .
( Klsote 1: JI-")he nput 51gnaPrlse 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.
et tcss tosH
N\ L
(Cs2="1") ~ b
tsAs——— [«—tsAH—]
A0 XE EIK
tscye |
tsLw
scL A
[——tsHW—>|
—
[ tr
tsps——>| |[«—tsDH—|
S|
Figure 7: The timing diagram of serial interface
Reset Timing
AtTa=0 C to+50 C, VDD = +3.3V°5%, VSS = 0V.
Table 9
Item Signal | Symbol Condition i R:;i:.g Max. Units
Reset time trR — — 1 us
Reset LOW pulse width RES tRW 1 — — us
Note : All timing is specified with 20% and 80% of VDD as the standard.
«—— tRW
RES
R
Isr:taetLr;al X During reset Reset complete
Figure 8: Reset Timing
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6. Command Table

(BTHQ1280¢

Table 10
Command Code
Command A0 RD WR|D7 D6 D5 D4 D3 D2 DI DO Functi
(1) Display ON/OFF 0 1 0 1 0 1 0 1 1 1 0 | LCD display ON/OFF
1 | 0: OFF,1: ON
(2) Display startlineset | 0 1 0 0 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 0|0 0 O 1 Most significant Sets the most significant 4 bits
set upper bit column address of the display RAM column
address.
Column address 0 1 0 0 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
4AVD-COG-FSTF-LED05-White) 1 | SEG output correspondence
0: normal, 1: reverse
(9) Display normal/ 0 1 0|1 0o 1 0 0 1 1 0 | Sets the LCD display normal/
reverse 1 | 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
S1D10605%**#* ... 0: 1/9, 1: 1/77
S1D10606% ¥
/S1D10608** %+
1S1D10609%*%x+ ., 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
At read: 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
(18) 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 Resistor ratio | 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 0 | 0:OFF, 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

DATA MODUL AG Landsberger Str. 322 80687 Minchen Tel.: 089/ 56017-0 Fax 089/ 56017-119
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7. APPENDIX — LED Specifications

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

I?ifn ’Syf‘r?n‘gl.)el Conﬁt‘i{ﬁions Rartging [?itﬁzt

’ ?bsgfl?lﬁ&mﬁiimum forward current| LM 2X25 mA
' g(e?iiﬂﬂ%?r%igﬂgiﬁc%ﬁent Ifp |y %nsrgzs%(ljf}s(m;b%/ll)%g%%de 2X60 mA
ﬁieﬁggfe Voltage Vr 5.0 \
) go%vjjejrﬁ dissipation Pd 2X100 mW
(])llfge;;"ﬁa%ing Temperature Range Topr -30~+70°C} °C
&fﬁfe Temperature Range Tstg -40~+80°C °C

—

T RIRR TP T E I TR 30 W Dl 2408 346 2 ~2X0.36 mA /(& 03 ), W-2X0.86 mA /*c (s
), HAERMER -2x0.75 mW/°C.F=5 B T Bfl T AT W8 T B &4 Ifm X Ifpk 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. B.3%## ELECTRICAL-OPTICAL CHARACTERISTICS
(PRAE4FIBY, R B F Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

B "5 BoME REE BARE H {7 WE A
Item Symbol| min. typ. max. Unit Condition
EHHBE —
Forward Voltage Vi 3.2 3.6 4.0 v If= 2X15 mA
ye=h} =
Reverse Current Ir 2X15 UA Vr= 3 v
W g .
Peak wave length AP nm | If= 2X15 mA
SR 5 _
Spectral Line Half width 22 | nm | If= 2Xi5 ma
*RE "
| Luminance Lv 150 cd/m? | If= 2X15 mA

*REER 9MIBRNFHE, KERXELR M —KDF1.7 (KX 1.9).
ERBM-7 X EEEXRNE, WEXEs10 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.

20030624
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EELRERTR: A ty

Colour Coordinate see the chart: 03601

r Rank B1 Limiting Region ] Rank B2 Limiting Region 0.340

‘ X |0.287/0.283/0.330(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|0.3390.318

0.300 B2

F AERIRENZEL0.02
EHHEEROEELIFRAEEBIRRAAEB2K.
3. STATIC ELECTRICITY AND SURGE 0260 280 0390 000 0310 030 0330 03w X

* 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 lmA is

recommended). Dama%ed LEDs will show some unusual characteristics such as leak
(BTHQI280RAAYERE Py KAt FORRIANS), starting forward voltage becomes lower, or the LEDs get
unlighted at the low current.

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.

oA B

1<
%

0.280

Protective Diode
5. LED ELECTRICAL CHARACTERISTICS
W FRER-EELE @) FREH-T HhEsk

Forward Current VS. Ambient Temperrature Forward Current VS. Forward Voltage

50 \
40 /

40 = /
- e~
5 ;«g 30
< 30 S
5 E o= _
Ut_/ ; 32 20 7
k- =
Em 2 ‘=
£ e N = 1
(=]
= =10

0 -
o 0 1 2 3 4
-30 0 25 50 80 100
: ERBE vi(v)
RERE Ta("c) Forward Voltage
Ambient Temperature
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