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1. MECHANICAL DATA

NO. ITEM CONTENTS UNIT
1 |Product No. NLC132CG032AT]
2 |Module Size 55.0(W)*27.64(H)*MAX 2.0(T) mm
3 |Dot Size 0.350(W)*0.400(H) mm
4 Dot Pitch 0.365(W)*0.415(H) mm
5 |[Number of Dots 132(W)*32(H) --
6 |Duty // Bias 1/33// 1/6 --
7 |LCD Type FSTN Positive --
8 |Rear Polarizer Transmissive --
9 |Viewing Direction |06 O’clock --
10 |Backlight Excluded --
11 |[Controller ST7565P --
12 |DC/DC Converter |Excluded --
13 |Touch Panel Excluded --
14 |Weight 6 (Approx.) g

Note:

NLC132CGO32 A T J

Back Light
A: Excluded

Reflective/Transmissive —
T: Transmissive

Revision: 1.0 Author:

MB/SK

Mode/View Angle
J: Positive Mode, 6 o'clock
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2. ABSOLUTE MAXIMUM RATINGS

2.1 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

VSS=0V
ITEM SYMBOL VALUE UNIT COMMENT
Pow_er Supply for Voo 3.6 vV -
Logic
LCD driver voltage Vico 14.5 V ---
2.2 ENVIRONMENTAL MAXIMUM RATINGS
OPERATING STORAGE
ITEM MIN. | MAX. | MIN. | MAX. COMMENT
AMBIENT o or | _2po o
TEMPERATURE 20°C | 70°C | -30°C | 80°C
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 4/14
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3. ELECTRICAL CHARACTERISTICS

(Ta=25°C)
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT
Operating Voltage Voo -- 2.8 3.0 3.2 \Y
Supply current Ioo -- -- -- 1.0 mA
VIL - Vss -= O.ZVDD V
Input Voltage
Vin -- 0.8V -- Voo \Y
Voo Io|_=o.5mA Vss -- 0.2Voo V
Output Voltage
Von IOH:0.5mA O.8VDD -- Vob V
Input leakage current In Vin=0 or Vpp -1 -- 1 MA
LCD driving voltage Vico Ta=25°C 7.0 7.2 7.4 V
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 5/14
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4. OPTICAL CHARACTERISTICS

(Ambient Temperature 25°C)

ITEM SYMBOL MIN. TYP. MAX. | UNIT
Response Rise Time Tr -- 120 400 ms
Time Fall Time Tf -- 105 400
Operating Frequency Fr -- 77 -- Hz
Contrast Ratio Cr 2 7 -- --
Viewing Direction 6 o'clock
Viewi 12Hp=90° 01 25 27 --
'Aen"é'lgg 6Hb=270° 52 25 27 -- Deg
Cr>2 3Hp=0° 083 25 30 --
9Hbh=180° 04 25 30 --
Current consumption -- 5.5 8.3 HA
Capacitance -- 2.0 -- nF
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 6/14
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(NOTE 1)
Definition of Operation Voltage{Vop)

SELECTED WAVE

SELECTED WAVE

Description of Measuring Equipment and Driving Waveforms

100% 100% F—————————
w o NON—SELECTED WAVE
ECrMﬂx ECrMax ——————
g g
& &
= &
1
Vop APPLYING VOLTAGE Vop APPLYING VOLTAGE
{positive type) (negative type)
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 2)
Definition of Response Time{Tr,Tf)
NON—SELECTED SELECTED NON—-SELECTED NON—SELECTED SELECTED NON—SELECTED
CONDITION CONDITION | CONDITION CONDITION CONDITION CONDITION
| | | | |
i | ; ] |
| | | | B | | |
m p=1 2]
1l N\l |/ ol /) 1\
g | 81 I I I = | 81 i 8 I I
S I I I I o I | ® I I e
2 a 2 5
=
Tr . Tr o
Rise time Fall time Rise time Fell time
{positive type) (negative type)
*Conditions
Operating Vcoltage : Vop
Viewing Angle {#,¢) : (0,0)
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
(NOTE 3)

TUNGSTEN LAMP BRIGHTNESS CONST. i . .
(Reflectance) SPOT METER | TEMP. Multiplex Driving ( 1/N duty 1/a bias )
{Transflectance) CHAMBER 1
)
Q
, H ™ g T /ayvep
/25. o° (1/a)Vop
/ L Lep o J
=)
-
SELECTED
------- e
\ 1/1r
| -
\\ 180° Sample Stage (1-2/e)Vop (1 /ayvop
(1-2/a)Vop J (1/a)Vop
TUNGSTEN LAMP
(Transmittance) (1/tr)(1/N)
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{NOTE 4)
Definition of Viewing Direction
12: 00
o (),
<) 9: 00 @ y 3:00
6:00
(NOTE 5) REAR
Definition of Viewing Angle 12: 00
S . T : LEFT RIGHT
R-L Direction F-R Du:ctlon <) 9:00 3.00
#1 ¢2 o Py
FRONT
6:00
| , I 1R
= ¢+
*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
{NOTE 6) Contrast Ratio : larger tham 2
Definition of Contrast Ratic {Cr)
SELECTED WAVE SELECTED WAVE
100% 4 NON-SELECTED WAVE
@ @ NON—SELECTED WAVE
8 B &
B ! 3
1] 4
&8 8
Cr
Vop VOLTAGE Vop VOLTAGE
(positive type) (negative type)
Contrast Ratic : Cr=A/B
*Conditions
Viewing Angle : 0
Frame Frequency : 70Hz
Applying Waveform : 1/N duty 1/a bias
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 8/14




NLC132CG032AT] SPECIFICATION Revision: 1.0

—aedmatec

5. BLOCK DIAGRAM

A" U
= 9
2 .
C63 C15
IC:ST7565P
1 C48 S131 SO COH
SO S131
CO H
132*32DOTS C15
- C16
C31
- N‘ 2‘5
z | 2 z| =
o | o ol oo
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6. INTERNAL PIN CONNECTION

PIN No. | SYMBOL FUNCTION
NC Not connection PIN
2 NC Not connection PIN
19 NC Not connection PIN
20 NC Not connection PIN
21 Vo This is a multi-level power supply for the liquid crystal drive. The voltage Supply
applied is determined by the liquid crystal cell, and is changed through the use of
22 Vi . ha ; X :
a resistive voltage divided or through changing the impedance using an op. Amp.
23 \A Voltage levels are determined based on Vss, and must maintain the relative
24 Vs magnitudes shown below.
25 V4 VO =V1>V22>2V32V4 =V
26 Vss Ground
DC/DC voltage converter. Connect a capacitor between this terminal and the
27 CAP2N .
CAP2P terminal.
DC/DC voltage converter. Connect a capacitor between this terminal and the
28 CAP2P ;
CAP2N terminal.
DC/DC voltage converter. Connect a capacitor between this terminal and the
29 CAP1P ;
CAP1N terminal.
DC/DC voltage converter. Connect a capacitor between this terminal and the
30 CAP1N .
CAP1P terminal.
DC/DC voltage converter. Connect a capacitor between this terminal and the
31 CAP3P ;
CAP1N terminal.
DC/DC voltage converter. Connect a capacitor between this terminal and Vss or
32 VOUT Vv
DD
33 Vss Ground
34 Vob2 Power supply
35 Vob Supply voltage for logic circuit
36 SI Serial data input
37 SCL The serial clock input
This is connect to the least significant bit of the normal MPU address bus, and it
38 A0 determines whether the data bits are data or command. A0O="H": Indicates that
DO to D7 are display data. AO="L": Indicates that DO to D7 are control data.
39 /RES When /RES is set to “"L", the register are initialized (cleared). The reset operation
is performed by the /RES signal level.
40 /cs1 This is the clip select signal. When /CS1="L" and CS2="H", then the chip select
becomes active, and data/command I/0 is enabled.

Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 10/14
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7. POWER SUPPLY

3.0V
Voo
Y =|= Vses or Voo
Vour
CAP3P
CAP1N
G
= cAPIP &
cim= | CAP2P E
= CAP2N =
W
|- vo
i czll V1
::2“ V2
,ﬂlli V3
+~_||'32— V4
v
VSS or VDD

3X Voltage booster circuit
Vicp=Vo-Vss
C1=1.0~4.7 uF:C2=0.1~4.7uF

Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 11/14
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8.1 The serial Interface
1CCss > 1CSH
(C32="1")
< 1543 M e——sa
Al o 4
t3LA »
SCL
tr | "
1sDs BOH
%/
51
(VDD=3.3V)
ITEM SIGNAL SYMBOL MIN. MAX. UNIT
Serial clock period Tscyc 50 --
SCL ,H" pulse width SCL Tshw 25 -
SCL ,,L* pulse width Tslw 25 --
Address setup time A0 Tsas 20 --
Address hold time Tsah 10 - ns
Data setup time oI Tsds 20 --
Data hold time Tsdh 10 --
CS-SCL time cs Tcss 20 --
CS-SCL time Tcsh 40 -
(VDD=2.7V)
ITEM SIGNAL SYMBOL MIN. MAX. UNIT
Serial clock period Tscyc 100 -
SCL ,H" pulse width SCL Tshw 50 --
SCL ,,L* pulse width Tslw 50 --
Address setup time A0 Tsas 30 --
Address hold time Tsah 20 - ns
Data setup time or Tsds 30 --
Data hold time Tsdh 20 --
CS-SCL time s Tcss 30 --
CS-SCL time Tcsh 60 -
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 12/14
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9.1 TEST CONDITION
No. Item Condition Standard Note
High temp. storage 80°C 240hrs
2 | Low temp. storage 70°C 240hrs
High temp. & )
3 High humi. storage 30°C 240hrs
High temp. )
4 operating display 20°C 240hrs Appearance
Low temp 40°C without defect
> operating display 90%RH 240hrs
-30°C, 60min. - 80°C, 60min.
6 Thermal shock + (1cycle) 10 cycles
25°C, 5min
9.1 INSPECTION PROVISION
For the inspection provision please refer to the document:
~Reliability_Test_LCDX"
Revision: 1.0 Author: MB/SK Date: 18.01.2010 Page: 13/14
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10. DRAWING
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