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1. General Specifications

1-1.Features
A. Drive Method:1/160 Duty, 1/13 Bias
B. The Module Operating Voltage: 3.3V,
C. The LCD Operating Voltage :20.0V;
D. Viewing Direction: 6:00
E. Operating Temperature: 0C~507C
F. Storage Temperature: -20°C~70C
G. Display type: FSTN Positive

1-2.Mechanical Data:

(1) Module Size 755W*70.5H mm

(2) Viewing Area 61.5W*61.5H mm

(3) Dot Size 0.3345W * 0.3345H mm
(4) Dot Matrix 160 * 160

(5) Outline Dimensions------------- See Attached Drawing

1-3. Absolute Maximum Ratings:

Characteristics Symbol Ratings
Operating Voltage VDD -0.3V to +7.0V
Driver Supply Voltage Vicp -0.3V to +30V
Input Voltage Range ViN -0.3V to VDD+0.3V
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1-4. DC Characteristics:

Segment mode

Parameter Symbol] Min. Typ. Max. Unit Condition
Operating Voltage DD 2.5 - 55 W
Operating Voltage Wi 15 - 30 W
Input high weltage ViH 0.8 Voo - - W DD -7, XCK. LP, UR, FR, MD, 5/C, EIOn,
Input low voliage WiL - - 0.2voo| v EIO2 and DISPOFF pins
Output high voltage VioH |WoD-0.4 - - W EICn, ElOz2 ping, lod = -0.4m
Output low voltage oL - - +0.4 W EICH, EIOz pins, oL = +0.4m#A
Input leakage current 1 I i ) " WA Do -7, XCK, LP, 'R, .FR. MD, S/C, EIO1,
ElOz and DISPOFF pins, Vi= Voo
Input leakage current 2 L i ) 1 WA Do -7, XCK, LP, 'R, .FR. MD, S/C, EIO1,
ElCz and DISPOFF pins, \Vi= /35
Output resistance Ron - 1.0 1.5 "™ Vo = +30.0V 1. ‘fml:l_pins.
- 15 | 20 Vi = +20.0V |avo = 0.5v
Stand-by current lsB - - 5 uwd | Wss pin, Mote 1
fg::’;glﬁrff (L loo1 ) ) 20 | ma | voopin, Note 2
?Sﬂe']ig:‘;? current (2) ooz . - 80 | mA | Voopin, Note 3
Consumed cument Io - - 1.0 méA | Vo pin, Note 4
Common mode
Parameter Symbol| Min. Typ. Max. | Unit Condition
Operating Voltage Yoo 25 - 55 W
Operating Voltage Vo 15 - 30
Input high voltage Vi | 0.8 VoD - - W D0 -7, XCK, LP, LR, FR, MD, S/C, EICh,
Input low voltage WiL - - |oz2voo| W ElQz and DISPOFF pins
Output high voltage VioH |Voo-0.4 - - W EICH, EIO2 ping, 10K = -0.amA
Output low voltage VoL - = +0.4 W EICH, EIO2 pins, loL = +0.4m#,
Inpt Ieakage current 1 - ) ) " WA DD -7, XCK, LP, LR, _FF{, MD, 5/C, EICh,
ElQz and DISPOFF pins, Vi = Voo
Input leakage current 2 N ) ) N WA OO -7, XCK, LP, LR, .FR. MD, 5/C, EICn,
ElCz and DISPOFF pins, i = \/ss5
Output resistance Ron - 1.0 1.5 - Vo = «30.00 Y1 .- "r‘ml:l_pins.
. 15 | 20 Vig = 20,0V Javey = 0.5v
Stand-by cumrent lze - - 5 uh | Vas pin, Note 1
f[?::eﬂg‘cﬁﬁr“m () oot . . 20 | ma | Voo npin, Note 2
%ﬂeﬂzgg‘ﬂi‘; L I ooz . . 80 | ma | voopin, Note 3
Consumed cument Io - - 1.0 mA | Vo pin, Note 4
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1-5. AC Characteristics:

Segment mode

Parameter Symbol | Min. Typ. | Max. | Unit Condition
Shift clock period tWeK 125 - ns tr, if = 11ns, Note 1
Shift clock "H" pulse width IWCKH a1 - ns
Shift clock "L pulse width hwekL a1 - ns
Data setup time tos a0 - ns
Data hole time {oH 40 - ns
Latch pulse "H" pulse width HWLPH 51 - ns
Shift clock rise 1o Latch pulse rize time LD a - ns
Shift clock fall to Latch pulse fall ime isL a1 - ns
Latch pulse nse to Shift clock rise time iLs a1 - ns
Latch pulse fall to Shift clock fall ime tLH 51 - ns
Input signal rise time tr - a0 ns Mate 2
Input signal fall time ] - a0 ns Maote 2
Enable setup time 1g 36 - ns
DISPOFF Removal time tsp 100 - ns
DISPOFF enable pulse width twoL 1.2 - us
Cutput delay time {1) o - 78 ns CL=15pF
Cutput delay time {2) tpd1, tpd2 - 1.2 LS CL=15pF
Cutput delay time {3) ipd3 - 1.2 U5 CL=15pF
Note

1. Take the cascade connection into consideration.
2. (tcK - wckn - twekL)'2 is the maximum in the case of high speed operafion.
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Timing waveform of the Segment Mode
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Common mode

Parameter Symbol Min. Typ. Max. Unit Condition
Shift clock period wLp 250 - - ns tr, it = 20ns
Shift clock "H™ pulse width HWLPH " _ _ ns Voo=toOVE 10%

30 - - ns VDD = +2.5 - +4.5V

Data setup time tsu 30 - - ns
Data hole time tH 50 - - ns
Inpaut signal rise time fr - S0 ns
Inpaut signal fall time i | - S0 ns
DISPOFF Removal fime o 100 - e fis
DISPOFF enable pulse width twoL 1.2 - - ps
Output delay fime (1) iDL - - 200 ns CL=15pF
Output delay fime (2) fpdi, tpd2 - - 1.2 [TE:3 CL=15pF
Output delay fime (3) tpe3 - - 12 TE3 CL=15pF
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2.The Characteristics and The Reliability Test

1.Electro-Optic Characteristics:

Condition:TEMP=(23,43), = * Hum=(70,%5)%RH

Vdd: 5.0V
NO ltem Symbol | Min | Typ. | Max | Unit | Condition
1 Supply Voltage(Logic) | Vdd-Vss 3.3 Vv
20.4 v -20°C
2 | LCD Operating Voltage | Vdd-V, 20.0 Vv 25C
19.6 \% 70C
Response Time Ton 268 ms
3
Toff 96 ms
4 | Contrast CR 3
12H 01 56
Viewing Angel | 6H 62 64
° 3 3 50 P%9 | (CR=3.0)
9H 04 60
6 | LCD Threshold Voltage Vth 18.0 Vv 25C
2. Characteristics of backlight
Item Symbol Min. Typ. Max. | Unit Condition
Forward Voltage VF 5.0 \%
Forward Current IF 80 120 mA VF=5.0V
Reverse Voltage VR 5.0 Vv
Reverse Current IR 0.04 mA
Luminous LV 230 cd/m? VF=5.0V
Color WHIT E
WARNING:

A BACKLIGHT IS A KIND OF CURRENT DEVICE,IT MUST CONNECT A
RESISTANCE FOR LIMITING CURRENT ,OR IT WILL BE DAMAGED.
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3.The LCD Measuring Method and Equipment

1. Threshold Voltage and Response Time Measuring

(1) Equipment

A

O

-

Uit

Waveform Generator

(2) Definition

A. Threshold Voltage (Vth)

Brightness

100%
90%

A

N\

v

Oscilloscope

Selected Waveform

»

Vth
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B. Response Time

On

Off

90%

10%

Time

T,

2. Contrast Measuring

(1) Equipment

Ty

A

O
Uit

Waveform Generator
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(2)Definition:
A.Viewing Angle:

61 /Y 12h, ®=90°

9h, ®=180 0 4 03 %3h,®=0°
[ /

6h,®=270°

B. Contrast Ratio (Positive)

Brightness of non-selected wave-form

CR= Brightness of selected wave-form
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LED CIRCUIT DIAGRAM
LED Racklight Specification:
Golor WHITE
TTEX SYMBOL| MIN | TYP | NAX
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. DETAIL "A"
Note: “S-1m
1. Operating Voltage: 3.8V,LCD Drive Voltage:20.0V
2. Drive method: 1/160Duty, 1,/13Bias
8. Viewing Direction: 6:00
4. Operating Temp: 0°C~50°C
5. Storage Temp: —-20°C~70°C
6. Display type: FSTN, Positive

7.LCD DRIVER:NT7701H—-TAB18
8.BACKLIGHT:LED,/W
9.Frame Matrial: Covered With Nickel(0.4mmt)

‘EO TCP IC (33.3) (19.4)

(21.0) (32.0)

Unspecified Tolerance: +0.2
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INTERFACE (CN1)
Pin No. | Symhol Function Pin No. | Symbol Function
1 VsS Power Supply (OV) 10 D2
2 FIM(BIO2)| First Line Mark for Common Scan n D1 H/L Display Data
3 CL1(IP) | H — L DATA Latch Pulse 12 DO
4 CL2(XX) Clock Pulse for Segment shift register 13 o
5 M(FR} | H/L Frame Reverse Signal 14 NC Yo Connection
6 VD H/L Supply for logic (+3.3V) 15 N
7 N No Connection 16 N
8 VEE Power Supply for LCD 17 A Power Supply For LED Backlight
9 D3 H/L Display Data 18 K Power Supply For LED Backlight
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