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DOCUMENT REVISION HISTORY 1:

pages & points were updated.
2.) (Page 13) LED Specifications was added.
3.) (Page 15) Packing removal and handling
requirement was added.

DOCUMENT DATE DESCRIPTION CHANGED | CHECKED
REVISION BY BY
FROM TO
A 2011.02.10 | First Release. LI WEI CHEN JIN
Based on JUN
Test Specification:
a.) VL-TS-BTHQ 21605VSS -XX REV.T,
2011.02.10.
b.) VL-QUA-012B, REV.Y, 2008.12.10.
(According to VL-QUA-012B, LCD size is
small because Unit Per Laminate=35 which is
more than 15pcs/Laminate.)
A B 2011.03.28 | Items 1 to 3 were updated: LI WEI NANCLE
1.) (Whole document) The numbers of whole PAN
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Specification
of
LCD Module Type
Item No.: BTHQ 21605V SS-34

1. General Description

* 16 characters (5x8 dots) x 2 lines STN Negative Blue Transmissive Dot Matrix LCD module.
* Viewing Angle: 12 O’clock direction.

* Driving scheme: 1/16 Duty, 1/5 bias.

* ‘SITRONIX’ ST7066U-0A-B (Die form) LCD Controller & Driver or equivalent.

* ‘SITRONIX’ ST7065C (Die form) LCD Segment Drivers or equivalent.

*  White LEDOS backlight.

*  “RoHS” compliance.
2. Mechanical Specifications

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

Table 1

Parameter Specifications Unit
Outline dimensions 84.0(W) x 44.0(H) x 14.0 MAX.(D) mm
Viewing area 61.0(W) x 15.8(H) mm
Active area 56.20(W) x 11.50(H) mm
Display format 16 characters x 2 lines -
Character size 2.95(W) x 5.55(H) (5 x 8 dots) mm
Character spacing 0.60(W) x 0.40(H) mm
Character pitch 3.55(W) x 5.95(H) mm
Dot size 0.578(W) x 0.681(H) mm
Dot spacing 0.015(W) x 0.015(H) mm
Dot pitch 0.593(W) x 0.696(H) mm
Weight Approx. 45 grams
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3. Interface signals

Table 2
Pin No. Symbol Description
1 VSS Ground (0V).
2 VDD Power supply for logic (+5V)
3 VO Power supply for LCD driver
4 RS Register Select Input:

“High” for Data register (for read and write)
“Low” for Instruction register (for write),

Busy flag, address counter (for read)
5 R/W Read/Write signal:
“High” for Read mode.
“Low” for Write mode.

6 E Enable.
Start signal for data read /write.
7 DBO0 Four low order bi-directional tristate data bus pins. Used for data transfer
8 DB1 and receive between the MPU and the ST7066U.
9 DB2 These pins are not used during 4-bit operation.
10 DB3
11 DB4 Four high order bi-directional tristate data bus pins. Used for data transfer
12 DB5 and receive between the MPU and the ST7066U. DB7 can be used as a
13 DB6 busy flag.
14 DB7
15 LED(+) Anode of LED backlight
16 LED(-) Cathode of LED backlight
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4. Absolute Maximum Ratings

4.1  Electrical Maximum Ratings — for IC Only

Table 3
Parameter Symbol Min. Max. Unit
Power Supply voltage (Logic) VDD - VSS -0.3 +7.0 \Y
Power Supply voltage (LCD drive) VLCD=VDD - V0 -0.3 +10.0 \Y
Input voltage Vin -0.3 VDD +0.3 \Y

Note:
The modules may be destroyed if they are used beyond the absolute maximum ratings.

All voltage values are referenced to VSS = 0V.

4.2 Environmental Condition

Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg) (Note 1)
Min. Max. Min. Max.
Ambient Temperature -20°C | +70°C -30 +80 |Dry
Humidity (Note 1) 90% max. RH for Ta < 40°C no condensation

<50%RH for 40°C <Ta< Maximum
operating temperature

Vibration (IEC 68-2-6) | Frequency: 10 [ 55 Hz 3 directions
cells must be mounted Amplitude: 0.75 mm

on a suitable connector Duration: 20 cycles in each direction.

Shock (IEC 68-2-27) Pulse duration: 11 ms 3 directions

Half-sine pulse shape Peak acceleration: 981 m/s” = 100g
Number of shocks: 3 shocks in 3
mutually perpendicular axes.

Note 1: Product cannot sustain at extreme storage conditions for long time.
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5. Electrical Specifications
5.1 Typical Electrical Characteristics

At Ta =25 °C, VDD = 5V+5%, VSS=0V.

Table 5
Parameter Symbol Conditions Min. Typ | Max. | Unit
Supply voltage (Logic) VDD-VSS 4.75 5.0 | 5.25 \Y
Ta=-20°C, Character
mode,VDD =5.0V, Note 1 - 491 - |V
VLCD Ta=+25°C, Character
Supply voltage (LCD a )
pply voltage (LCD) ~VDD-V0 | mode.vDD=5.0V, Note | 46 |49 50 | V
Ta=+70°C,Character mode, ) 45 ) v
VDD =5.0V, Note 1 '
Input signal voltage Vig “H” level 0.7VvDD | - | VDD | V
for E,DB0-DB7,R/W,RS. Vi “L” level -0.3 - 0.6 \
Supply Current Character mode, Note 1 - 1.0 1.5 mA
. IDD Checkerboard mode, - mA
(Logic & LCD) Note 1 1.1 1.6
Character mode, Note 1 - 0.2 0.3 mA
Supply Current (LCD) 10 Checkerboard mode,
- 02 03 mA
Note 1
Forward current
Supply voltage of white =15mA
LEDOS backlight VLED Number of LED dies 3.1 33 33 v
=1.
Note 1:  There is tolerance in optimum LCD driving voltage during production and it will be within

the specified range.

Note 2:

due to LCD characteristics. It is recommended to change display pattern frequently. If

Do not display a fixed pattern for more than 30 min. because it may cause image sticking

customer must fix display pattern on the screen, please consider to activate screen saver.
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5.2 Timing Specifications

At Ta=-20 °C To +70 °C, VDD = +5V+5%, VSS = 0V.

Table 6
Symbol| Characteristics Test Condition Min. | Typ. [Max.| Unit
Write Mode (Writing data from MPU to ST7066U)
Te Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr,T¢ |Enable Rise/Fall Time|Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW.E 0 - - ns
Tau Address Hold Time [Pins: RS,RW.E 10 - - ns
Tosw Data Setup Time  |Pins: DBO - DB7 40 - - ns
Th Data Hold Time  |Pins: DBO - DB7 10 - - ns
Read Mode (Reading Data from ST7066U to MPU)
Te Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
Tr.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
Topr Data Setup Time  |Pins: DBO - DB7 - - 100 ns
Th Data Hold Time Pins: DBO - DB7 10 - - ns
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Figure 3: Reading data from ST7066U to MPU
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5.3 Timing Diagram of VDD against V0.

Power on sequence shall meet the requirement of Figure 4, the timing diagram of VDD against V0.

VDD

LOGIC SUPPLY
VOLTAGE

oV VO

SE0ms(typical)
b

o

LCD SUFPFLY
WVOLTAGE

Figure 4: Timing diagram of VDD against V0.
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6. CGROM Character Code Table (ST7066U-0A)
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7. Backlight Specifications

7.1 . 8HE & CIRCUIT DIAGRAM (LED 1X1=1 dies) NOTE:
A 1.%:Important di

2.():Referenced «
3.All parts are RoHS compliant.

K

7.2 . RFAEE &# STORAGE & SOLDERING CONDITIONS:
* Store with care. Storing the units in bad condition will cause «FEHF.RKEEERTH, 2 BRRLE

the reflector sheet and decrease it’s adhesive power. Storage (FBUE) 55 R (R AT5%) AR 1
the products under the condition: temperature(25°C+10°C) BFERF AR BE 25°C110°C
and humidity(65%RH+20%RH) our recommendation. H#Z 65%RHL20%RH
+« The soldering temperature is 260%5°C and soldering time o HEE F260°CH5°C, BERE MT 3,
should be less than 3 sec, and soldering iron power should 2 HENF30W.

be less than 30W.
» The soldering point should be far than 1.6mm from body. o BEHEVEFREEAT 1.6 mm,

7.3 MWIRE#H ABSOLUTE MAXIMUM RATINGS
(BREE5 3158, IREEE Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

A H "E K 1 A
Item Symbel Conditions Rating Unit
* W ORE M E AR
Absolute maximum forward current| S0 25 mA
* b 9K R R TE W R If 1 msec b, 1,/10 4 £}t &0 mA
FPeak forward current P |1 msec Plus 10% Duty Cycle
S R
Feverse Voltage vr 3 v
* {E R
Power dissipation Pd 73 mW

* M TEEFETR5°C W, Ifm., Ifp M PA MR ; BEBKER —0.36 mA/ c(ERiRF ), X —0.86 mA/c(fxih
W ), HEEMERE —0.78 mW/CERE THEBRTERT Y THERE&£HE Ifm®yIfpy 70 %.
For operation above 25°C,The Ifm Ifp & Pd must be derated,the Curent derating is —0.36
mA/°c for DC drive and -0.86 mA/°c for Pulse drive,the Power dissipation is -8.75 mW/°c.
The product working current must not more than the 70 % of the Ifm or Ifp according
to the working temperature.

7.4 #, %% ELECTRICAL—OPTICAL CHARACTERISTICS
(FEdE 4R35 , 3R 3R ¥ Ta=25°C. Unless specified,The Ambient temperature Ta=25°C)

B ot [ | M [0 | oot
FoelE | Voltage Vi 3.1 3.3 3.5 v If= 15 mA
}ger?fgﬂr\;iﬁe Current Ir 50 A Vr= 50 V
%e%]}:-K wave length AP nm If= 15 mA
Speotral Line Half width “A nm If= 15 mA

*Eﬁu%ninance Lv 270 360 cd/m? If= 45 maA

* REBAYIEANRRHEERP —REETSE MARNRFED N R MR 2R
*REER DWNERRNEAE, FERAELEM —RAT.25(HA1.33). HABM-7REEEXNE , MEXE ¢ 5 mm.
The luminance is the average value of points, and the LVmax./Lvmin. is less than1.25typical

(max1.33).The measurement instrument is BM—7 luminance colorimeter. The aperture is ¢ 5 mm.

13
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Y
Rank saB2/sbj2 Limiting Reglon 032 o
031 // ~
X 10.288|0.282|0.299 |0.304 / \\
0.30 /
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/ /
F EELFRENER0S / /
027 1—1 / Toleronces £0.015
\ s
0.26 N\ /
AN /
0.25 \\7//
ol || L ||
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7.5 STATIC ELECTRICITY AND SURGE
* 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). Damaged LEDs will show some unusual characteristics such as leak
current remarkably increases, starting forward voltage becomes lower, or the LEDs get
unlighted at the low current.

LED ELECTRICAL CHARACTERISTICS
W EmBR-HEAE @ Emtfi-EmERt

7.6

Forward Current VS. Ambient Temperrature Forward Current VS. Forward Voltage
50 40
3 /
a
m/\
40 B 30
2 3E
(5] — o=
5o
85 = B
= 5=
Eﬂi 20 e b
= B
B
SH 10 0
0 1 2 3 4
ERBE vi(v)
0 -30 0 25 50 80 100 Forward Voltage

RERE Ta("c)

Ambient Temperature
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8. Packing removal and handling requirement

Requirement Wrong Correct

Get one package each
times & hold the package
by both hands with
proper ESD shielding

Aot ESD gloves
Anti EZD belt

Hold the modules by both hands ( Pass )

Prohibit to stack inner ‘ E & =
package over 3 layers —~ . ) PP

/ A ¥l
Over 3 layers ( Fail )

Total packing tray height |/
must within 40 cm ‘

~ Lower than 40 cm (Pass)

15
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Requirement Wrong Correct

Packing tray must rotate
180" in each layer when

stack together

= Trayy without 150°)
rotation between
each layer

Tray without 180" rotation, It will have
pressure on the module ( Fail )
' Z

Prohibit to touch LCD
surface by fingers

During assembly,
prohibit to press on LCD ||
surface by fingers, Must
hold the LCD edges by

both hands

During assembly, press on LCD surface (Fail) During assembly, use both hands to hold

LCD edge only ( Pass )

Remark: For all ISTN display, it is extremely sensitive to external pressure,
beside above handling requirement, special care to avoid pressure
application on LCD surface 1s necessary.
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