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KSEGB320240C-FWZ-V SERIES Product Specification
1. MODULE CLASSIFICATION INFORMATION

KSE G B 320240C-FWZ-V

o © 6 @ ® ©®0O©6 O
@ KSE: KEEN SIDE electronics
(2 C: Character Type, G- Graphic Type
® B: COB, G: COG
@ Display Font- 320 * 240
B Model serials no. :
® LCD Mode:- B— STN-Blue Negative F— FSTN Positive

G— STN Gray Positive Y— STN Yellow Green Positive

(@ Backlight Type: N— Without backlight A— Amber LED backlight
B— Blue LED backlight G— Green LED backlight

R— Red LED backlight W— Withe LED backlight
Y— Yellow-Green LED backlight
LCD Polarizer Type/Temperature range/View direction :
D— Transflective, W.T, 12:00 E— Transmissive, W.T, 6:00

P— Reflective, W. T, 6:00 Q— Transmissive, W.T, 12:00
Z— Transflective, W.T, 6:00

(@ Special Code: V : Built in negative voltage& Temperature Compensation

Version: 1.0 3



KSEGB320240C-FWZ-V SERIES

Product Specification

2. FUNCTIONS & FEATURES

Driving Scheme
Power Supply for logic
Display Content

Vicp

Driver IC

RoHS Conformed

3. MECHANICAL SPECIFICATIONS

Module Size
Viewing Area
Active Area
Dot Pitch

Dot Size

Dot Gap

Version: 1.0

: 1/240Duty, 1/17 Bias
: 5.0V

1320 x 240 Dots
:23.0V

: AIP31086

: 160.00(L) x 109.00(W) x 12.00(HMAX mm
:122.00(L)mm x 92.00 (W)mm
:115.17(L)mm x 86.38 (W)mm

:0.36 (W)mm x 0.36 (Hymm

:0.34 (W)mm x 0.34 (Hymm

:0.02 mm



Product Specification

KSEGB320240C-FWZ-V SERIES
4. EXTERNAL DIMENSIONS

8 6 5 Lw 4 3 2 1
REV: DESCRIPTION BY DATE
V1.0 New issue 2022-04-16
PCB 160, 000. 5 19,00 max
4,00 152,00+0. 15 . miﬁw
11,00 BZF 141, 0040. 2 —
25, 00 VA 122,0040.2 13,00
28, 42 AA 115,17 2,94
PN Ll
AL
Q
e n
4
320X240 DOTS p -
7 W o
EE R (5.77) ] = ;
slslZ 5= P
(=] 5| w0
g 348|€ 0.36 =° 3 n
g <8l o 0.33 el ey
SEEE]. & >
= = o o
| S| == [l =
SIS [l a9
= m = m
1 U
0|M
™ ) CON4
oo 1| vss
w 2 VDD
DOT SIZE 1 o w| o s w
n/.: o CON2 4 A0
B w 1 Do 5 WR
WW, N 2 | D1 6 | RD
@ H\M 3 | D2 7 | oBo
[ “\ 4 D3 8 DB1
ol FFC—= ﬂ@ PCB 1, 60 5 | pbis | 9 | DB2
ol o| | ™ % 6 | FLM | 10| DB3
DRI S
o < — 7| ™ 11| B4
8 LP 12 DBS
9 CcP 13 DB6
\_‘ 20 STIFFENER —=] SIDE 10 | VDD | 14| DB7
ZOH,mm . 1 vss 15 cs
’ .. . 7 ’; b |0~ 12 VEE 16 RES
1.LCD TYPE: FSTN, Positive Transflective sl gl |l | P1.25+19723,75 0.3540.05 | T Tl e
2. OPERATING VOLTAGE: VDD=5.0V,Vop=23.0V S| s 47.2 14| Fe | 18] NC
3. VIEWING DIRECTION: 6 O'CLOCK 15| LEDA| 19| NC
4. DRIVE METHOD: 1/240Duty,1/17 Bias . 16 ] eok | o] no
5. OPERATING TEMP: -20°C TO +70°C l KEEN SIDE
6. STORAGE TEMP: -30°C TO +80°C L electronics
7. CONNECTOR TAPE: Zebra

8. DRIVER IC:
9. BACKLIGHT:

10. ALL sub-parts and materials of the parts,must comply with the RoHS instructions of EU.

AIP31086 or Equivalent
White

SHEET: 1 of 1
APPROVALS DATE
DWN SD-05 [ 2022-04-16

MODEL NUMBER

VERSION: 1.0 UNITS:

GENERAL TOL:+ 0.2 MM

KSEGB320240C-FWZ-V

DO NQOT SCALE THIS DRAWING.

CHK
APP SD-11_{2022-04-16

SCALE:  1:1

Version: 1.0



KSEGB320240C-FWZ-V SERIES

Product Specification

5. BLOCK DIAGRAM
DO~D3
CP
Vss
)\
YA = SEG Driver IC
LOAD : 3
FRM i
Voo . F——>msEcic| = 320 x 240 LCD
v 2 vy [>T SEGIC) 5
=5 ML a
. S L -
DISP 4T— =
LED-(K) _
LED+ (&) Backlight
6. PIN ASSIGNMENT
CON2
NO. SYMBOL FUNCTION
1 DO
2 bl Data input/output
m
3 D2 ata mput/outpu
4 D3
5 DIS Display control signal
6 FLM Synchronous signal for driving scanning line
7 M AC signal for LCD driver output or NC( There's a connection inside the module)
8 LP Data signal latch clock
9 CP Data signal shift clock
10 VDD Power Supply(+5V)
11 GND Ground (0V)
12 VEE
Contrast voltage for LCD
13 Vo
14 FG Frame Ground
15 LED+A) Anode of LED backlight
16 LED-(K) Cathode of LED backlight

Version: 1.0



KSEGB320240C-FWZ-V SERIES Product Specification

CON4
PinNo.| Symbol Level Description
1 Vg ov Ground
2 Vi 50V [Power supply for Logic
3 Vo (Variable) |Driving voltage for LCD
4 AD HIL RD=L W.R=H JAD=L :Data Rzlaa.d AQ=H :Status read |
RD=H WR=L A0=L :Data Write AO=H :Command write
5 ﬁ H/L  [B080 famuly: Write signal, 6800 family: R/W signal
6 ﬁ H/L  (B080 family: Read signal, 6800 family: Enable clock

7-14 | DBO-DB7 H/LL  |Data bus

15 s H/L  |Chip select ,Active L

16 RE H/L Controller reset signal, Active L

17 Vi -25V  [Negative voltage output (Optional )

18 NC NC (8080 series MPU interface option)
19 NC NC  (Frame Ground option)

20 NC No connection

7. ABSOLUTE MAXIMUM RATINGS( Vss=0V, Ta=25C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage (Logic) Vb 03107.0 \Y%
Input voltage Viy -0.3 to VDD +0.3 \
Driver Supply Voltage VLCD 0to 30 v
Operating Tenperature Topr -20 to 70- C
Storage Temperature Tstc 30 to 80 C

8. BACKLIGHT ELECTRICAL/OPTICAL SPECIFICATIONS

ITEM SYMBOL MIN TYP MAX UNIT CONDITION
Forward Voltage Vf 4.8 5.0 5.2 \% I[f=15*10 mA
Forward Current If 150 mA
Reverse Current Ir 30 Vr=5.0V
Luminance Lv 260 Cd/m2 If=15%10 mA
Operating life time 75,000 h I£=15%10 mA
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KSEGB320240C-FWZ-V SERIES Product Specification

9. ELECTRICAL CHARATERISTICS

9.1 DC Characteristics
9.1.1 Segment Driver Application

(Vezs=0V, Ta=-30~+85°C)

Characteristic | Symbol Test Condition Min. | Tvp. | Max. | Unit
Operating Voltage| Vopp - 27 - 5.5
1 Vicn Veo=Vop-Vee 6 - 28 v
) Vi - 0.8Vop - YVop
Input voltage (1) Vo - 5 02V
Vo Top=-0.4mA Vpp-0.4| - _ ]
rolta 2
Output voltage (2) VoL Tor=0.4mA : - 03 v
Input leakage o
current 1 (1) T Vu=Vop to Vss -10 - 10 A
Input leakage | =
= 9 =W i’ 2 - 25
current 2 (3) T Vor=Vop 0 Vee 23
On resistance(4) Ron Ion=100 1 A - 2 4 ki)
Istey | for1=32kHZ, M=VSS | Vgs PIN - - 100 | uA
- Vpp=53V - - 5
: - 5
Supply current(S)|  Ioo 1o ovpz Fy—s0HZ | Vop=3V | - _ ;| mA
Ier Vop=5V | - - 500 | uA

9.1.2 Common Driver Application
(Vis= 0V, Ta=- 30 ~+85°C)

Characteristic | Symbol Test Caondition AMin. | Tvp. | Max. | Unit
Operating Voltage| Vpp - 2.7 - 5.5
1 Vicp Vo =Vop-VEe 6 - 28 v
. Vm - 0.8Vpp - Voo
Input voltage (1) V1 - 0 - 02VoD
Vou Iop=-04mA Vop-0.4 - - .
O t volta 3 V
utput voltage (3)r— -/ IoL=0 4mA - ~ | o4
Input leakage R
current 1 (1) Im: Vor=Vpp to Vgs -10 - 10 A
Input leakage , , -
S ) =0V, Vpp=5V 50 | -125 | -2
current 2 (2) I, V=0V, Vpp=5V(Pull up) 0 1 50
Input leakage R . 5 "
current 3 (4) Ins Ve=Vop to Vee 25 ) 25
On resistance(5) | Row [on=100 1 A _ 7 4 ki
Istay | fc1=32kHZ, M=VSS | Vs PIN - - 100
Vpp=5V B _ 200
g r A
Supply current(6) | Iop ¢ 351157 Fy=80HZ| Vpp=3V B - 120 | "
IEE .“-'FD[}:S-'\'F - - 150

Version: 1.0 8



KSEGB320240C-FWZ-V SERIES Product Specification

9.2 AC Characteristics

9.2.1 Segment Driver Application
(Vss =0V, Ta = - 30 ~ +85°C)

=3V£10% | (2 —3V=10%
Characteristic Syvmbol | Test condition {:-L[::DI_}‘;\ if:?qf {})1:—[}];‘_3‘ iilo'r: Unit
Clock cycle time toy Dutv=50% 125 - - 250 - -
Clock pulse width twer - 45 - - 95 - -
Clock nise/ fall time tp/ tr - - - 30 - - 30
Data set-up time s = 30 S 65 - -
Data hold time iy = 30 = 65 - -
Clock set-up time tes = 80 = 120 = - ns
Clock hold time tem = 80 = 120 = -
5
Propagation delay time tor Eg iﬁ]l; Etr = = gg = - %E"‘
] . ELB input 30 63
ELB.ERB set-up time tosy ERB wmput 20 - - s - -
DISPOFFB low pulse - 5 e
width fwoL ) 12 ) ) L ) ) i
DISPOFFB clear time ten - 100 = = 100 = - ns
M-0OUT
i _ X _ _ 2
propagation delay time ol - 12
CL1-0UT .

. i > C.=15pF - - - - 2 f
propagation delay time oo =P 10 12 °
DISPOFFB - OUT o i i 1.0 i i 12
propagation delay time . ) -

_ 18VID F CE— }.0.8VDD
(L1 o.Ju'DDy’rfr. | Mi‘cs I 0.vTD
i‘ " Ty
- 0.5VDD ﬂ‘w\ I, Yok . | ;—{— 9.8VDD /
(L2 eoDy ! e | \42VDD ¥ i I 0. 2VDD /
i e
; e ! I |rDSI ng |
Lo |
I L SVDDh
D1 _SID - D4 DR | s', v L /
[ t | s
| WOL | E
DISPOETE W /! '
L1 I *,
—_— :—1 2 3 12 20 VDD
. Y, " I 1.0,
L2 \_ﬁ/ \\_,- / NS \\_/f - D\"{T_f’fj i\\_
Tpp] |
[}
ELB. ERE y 0 i
(Cutput 1) / o.zx-‘Dﬁ: i
ELE FRB / W g :
{Input 23 £ 0.2VDDH
oD
M X{ 0.2VDD
| Tamn !
CL1 N T I
£.IVIY :
I
18VID I
DISFOETB A gavon :
| tppa |
SC1-SC80 ><i
{Latched dafa) ;
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KSEGB320240C-FWZ-V SERIES Product Specification

9.2.2 Common Driver Application
(Vss=0V, Ta=-30 ~+85°C)

e .. - .. (1) VDD=5V£10% | (2) VDD=3V10% | .. .
Characteristic Symbhol | Test condition Min. | Typ. | Max. | Min. | Typ. | Max. Unit
Clock cycle time tov Duty=50% 250 - - 300 - -
Clock pulse width twer - 45 - - 93 - -
Clock nise/ fall time tp/ tF - - - a0 - - 30 ns
Data set-up time tog - 30 - 63 - -
Data hold time Tou - 30 - 63 - -
D_I.SPOFFB low pulse tormL ) 12 ) _ 12 ) ) s
width
DISPOFFB clear time ten - 100 - - 100 - - s
Output delay time toL - - 200 - - 250
M—-QUT
. - - - - 2
propagation delay time tep1 10 1.2
CL1-0uUT C;=15pF )
propagation delay time tr) B B 1.0 ) B 1.2 :
DISPOFFB - OUT
. . top - - 1.0 - - 1.2
propagation delay time
| tf—'f 1
0 S‘F.'DD ! ; 10.8VDD
CL1 '“R.‘DD'{ Lﬂ.i | 40.2vDD
R—H l-l— —P-: I-—TF —rl: I--l—t:
I I
TS N S |
i L iy !
" 08VDD | 0.8VDD I
(*n DI L02VDD | 02VDD/ |
L tor N :
| g I
U VDI
(*1) DO {0.2vDD)
IC'D |

DISPOFFB N /‘

(*1) When in single-type interface mode
DI==DDL(SHL=L), D4 DR(SHL=H)
DO==D4_DR(SHL=L), D2_DL(SHL=H)
When in dual-type interface mode
DI=-=D2_DL and D3_DM(SHL=L),D4_DR and D3_DM(SHL=H)
DO==D4_DR(SHL=L), D2_DL(SHL=H)

I
10 8VDD

0.

M XO.EVDD
I Teoy |
: = I?I.‘C I.1|
CL1 0.2VDDY. 1
70.8VDD :
DISPOFEB /:0 VDD !
| Tpps I
SC1 - SC80 \f
(Latched data) )&

Version: 1.0 10



KSEGB320240C-FWZ-V SERIES

Product Specification

10. OPERATION TIMING DIAGRAM

4-bit parallel mode interface segment driver

When SHIL= "Low™

19 20

CL2

l_+l_+|_+|_+!_+_

19 20 1 2
[ T+ [+ T+

D1_SID ¥ SC5 ¥ SCI ¥SCT7XSCT34SC69

D2 DL ¥ SC6 { SC2 ¥SCT8HSCT4HSCT0

D3 DM

i SC7 ¥ SC3 ¥SCT9¥SCT51SCT1
D4 DR 1 SCR ¥ SC4 5 SC80YSCTENSCT2

ERB{Input) —|

ELB{Output)
L1

SCT - 58080

When SHL= "High"

19 20 1
I_Jrﬂl_wlrl_wlrﬂr_

¥SCT6¥SC80Y SC4 Y SC8 WSC12
TYSCT5YSCToY SC3 W SCT ¥SC1I
D3_DM {SC74¥SC78Y SC2 ¥ SC6 {SC10
D4 DR {SCT3¥SCTTY SCI1 ¥ SC5 ¥ SC9
ELB(Input) — |

ERB({Qutput}
L1

L2

D1 SID
D2 DL

SC1 - SC80

Version: 1.0

W SCS ¥ SC1 ¥{SCT7HSCT3Y
¥ SC6 ¥ SC2 ¥{SCT8HSCTY

¥ SC7 % SC3 ¥5CT79% SC”if

¥ SC8 ¥ SC4 ¥ SCROY SC?ﬁj\_

19 20 1
I_Jrl_wlrﬂﬂ

YSCT6HSCB0Y SC4 ¥ SC8 ¥
HSCTSHSCTON SCI W SCT Y
WSCTAHSCTSN SC2 W SC6 N

¥SCTINSCTTH SCI ¥ SCS F
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KSEGB320240C-FWZ-V SERIES Product Specification

11. OPTICAL CHARACTERISTICS
11.1 Definition of Viewing Angle

g1, =07 @32, =18 84, , =7

7
LCD_/' “r‘:.l[Frort}l

&

#(Right)

‘e Dirsction Wiesn Cirection
Co ot gl =g2 Cot g3<___ <g4
ast 'l\ ast
Rat Rat 2
10 ’ io R
&1 &2 i &3 &4 =
Front-Rear Vicwing Right-Teft Viewing
Arngle Angle

11.2 Definition of Contrast

RATIO
Ehghiness of nonselected seqment ({H2)

> Brightness  of selected segment
Brghtness curve
Brig o of selected segment
htn / J/ Brightness curve of
eSS nm-sclected sepment
%) I
Operding valtage (Vop)
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KSEGB320240C-FWZ-V SERIES Product Specification

11.3 Definition of Response

TINE
WO SET FCTIVE. NN
State | ndeciveltate Loge
BR
1 1o —
il \l i
] fe—
e *
(RISE TIIVE) (FATT . TIVF)
11.4 Measuring Instruments For Elector-optical Characteristics
NORMAL
LIGHT SOURCE
0 o - 0
1) 0 0
| |

2)

* Note:
1) Light source position for measuring the reflective type of LCD panel;
2) Light source position for measuring the transflective / transmissive types of LCD panel.

Version: 1.0 13



KSEGB320240C-FWZ-V SERIES

Product Specification

12. RELIABILITY TEST

Operating life time: Longer than 75,000 hours

(at room temperature without direct irradiation of sunlight)

Reliability characteristics shall meet following requirements.

No. Test Item Content of Test Test Condition
High Temperature | Endurance test applying the high storage o
1 . +80°C 96H
Storage temperature for a long time
Low Temperature | Endurance test applying the low storage o
2 . -30°C 96H
Storage temperature for a long time
) Endurance test applying the electric stress
3 High Temp erature (voltage & current) and the thermal stress to +70°C 96H
Operation .
the element for a long time
Low Temperature | Endurance test applying the electric stress o
4 ) . -20°C 96H
Operation under low temperature for a long time
High Endurance test applying the high temperature | 40°C  90%RH
> | Temperature/ and humidity storage for a long time 96H
Humidity Storage Y & &
Endurance test applying the low and high
temperature cycle
Temperature —20°C 25°C 70°C «——25°C | —30°C/70°C
6 | Cyele 30min  5min 30min  5min 5 cycles
1 cycle
; Vibration Test | Endurance test applying the vibration during | 10Hz - 55Hz,
(Package State) transportation 50m/s, 15min
3 Shock Test | Endurance test applying the shock during | Half-sinewave,
(Package State) transportation 100m/s, 11ms
9 Atmospheric Endurance test applying the atmospheric 40 kPa
Pressure Test pressure during transportation by air 16 H

Version: 1.0
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KSEGB320240C-FWZ-V SERIES Product Specification

13. Inspection specification

13.1 Visual Inspection
1) Inspect under 2x20W or 40W fluorescent lamp (approximately 3000 lux) leaving 25 to 30 cm between
the module and the lamp and 30 cm between the module and the eye (measuring position).
2) Appearance is inspected at the best contrast voltage (best contrast is adjusted considering clearness and
crosstalk on screen).
3) Inspect the module at 45° right and left, top and bottom.
4) Use the optimum viewing angle during the contrast inspection.

459 45°

12.2 Standard of Appearance Inspection

No. Item Criteria
Round type: as per following drawing
P=(X+Y)2 Acceptable quantity
: Size Zone A Zone B
@ D <(.1 Any number
X 0.1<D<0.2 2
0.2< D <0.25 1 Any number
0.25< D 0
Line type: as per following drawing
Acceptable quantity
Black spot Length Width Zone A Zone B
— W<0.02 Any number
1 White spot L<3.0 0.02<W<0.03 5
b L<2.5 0.03<W=0.05 Any number
ust As round
0.05<wW type
~ W
VAN
-
L
Total acceptable quantity: 3
b Polariser scratch Scratch on prote.ctlve film is permitted
Scratch on polariser: same as No. 1
D= (X+Y)/2
3 Polariser bubble

Version: 1.0 15



KSEGB320240C-FWZ-V SERIES Product Specification

@ 1 % Acceptable quaniity
' Size Zone A Zone B
X D <0.2 Any number
O.2<<C(I)3'5 2
05<D ) Any number
Total <1.0
acce 1.0< D 0
ptabl
e quantity: 3

4.1 Pin hole on segmented display
W: segment width

D= (A+B)/2 .
Acceptable quantity
Width Quantity
D<0.2 and D
> <
W=04 <12W
D <0.25 and
- <
W04 D <1/3W
Total acceptable quantity: 1 defect per
segment
. Pin holes with @ under 0.10 mm are
4.2 Pin hole on
PR acceptable
UuL 11auliAa
display
Fi‘ Acceptable quantity
Size
ﬁ a, b<0.1 Any number
(atb)/2<0.1 Any number
0.5< D 3
<1.0
Total acceptable quantity: 7
4 Segment 4.3 Segments / dots with different width
deformation
-,
Acceptable
. ‘ a>b a/b<4/3
i a<b a/b>4/3
A B
4.4 Alignment layer defect
D= (A+B)/2
Acceptable quantity
Size
D <0.4 Any number
0.4<D 5
<1.0
1.0< D 3
<1.5
1.5< D
<2.0 2
Total acceptable quantity: 7
5 Colour Level of sample for approval set as limit sample

Version: 1.0 16
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uniformity
The backlight colour should correspond to the product specification
6 Backlight Flashing and or unlit backlight is not allowed
Dust larger than 0.25 mm is not allowed
Exposed wire bond pad is not allowed
7 COB Insufficient covering with resin is not allowed (wire bond line

exposed) Dust or bubble on the resin are not allowed
No unmelted solder paste should be present on PCB
Cold solder joints, missing solder connections, or oxidation are not
8 PCB allowed
No residue or solder balls on PCB are allowed
Short circuits on components are not allowed

Acceptable quantity
Size Quantity
D <0.2 Any number
9 Tray particles On tray D>0.25 4
. D =0.25 2
1
On display L=3 1

Version: 1.0
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KSEGB320240C-FWZ-V SERIES Product Specification

14.

15.

LCD MODULES HANDLING PRECAUTIONS

Please remove the protection foil of polarizer before using.
The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in
your mouth. If the substance come into contact with your skin or clothes promptly wash it off using
soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle
this polarize carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

-Be sure to ground the body when handling the LCD module.

-Tools required for assembly, such as soldering irons, must be properly grounded.

-To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.

-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
Keep the modules in bags designed to prevent  static electricity charging under low temperature /
normal humidity conditions (avoid high temperature / high humidity and low temperatures below
0°C).Whenever possible, the LCD modules should be stored in the same conditions in which they
were shipped from our company.

OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be
generated if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may
remain on the screen as ghost images and a slight  contrast irregularity may also appear. Abnormal
operating status can be resumed to be normal condition by suspending use for some time. It should be
noted that this phenomena does not adversely affect performance reliability.

To minimize the performance degradation of =~ the LCD modules resulting from caused by static
electricity, etc. exercise care to avoid holding the following sections when handling the modules:
- Exposed area of the printed circuit board

- Terminal electrode sections

Version: 1.0 18



