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SPECIFICATION FOR LCM MODULE

1 ~ FEZH #A& Functions & Features
1 Fg Viewing direction 6:00

LCD = LCD mode STN, Yellow-Green 2 £g4% Positive 1E {2, Transflective 2-i%
Iz 757 Driving scheme f1ZZEE(Duty) ¢ 1/64 fR/EEE(Bias) © 1/9
BB Backlight color FJt White
IR EE(VDD) 5.0V LCD HJ£(VLCD) 6.5V
TAERFE Operation temp -10~60C iR Storage temp | -20~70°C

2 ~ LA R ~] Mechanical specifications

TiH Item R~} Dimension EAA7 Unit
B RAE Number of Characters 128X64 Dots
52l K <1 Module size 113.0(L)* 65.0(W)* 13.0(H)max mm
A X1 Viewing area 73.0 (L)*39.0(W) mm
i [8]#E Dot pitch 0.45(L)*0.45(W) mm
AR/ Dot size 0.50(L)*0.50(W) mm
3 ~ [ EHAEE] Block diagram
| Contrel Signal | STF921
Jy 12 b D[+
veg ———— = ﬁ
oo ——————— i LS Lesav]
My ———1 1 :
s —— o DOTS:126X52
WARISID) ——1] WREIOK)
E[5CLE) — DOTS:128X32
PR ————————I e L
DIEIU — SEGES ﬁl 5 -
Lo Cantrol_Signa g 2| |MODULE BLAL+5Y)
T
aT7821
BLK[OW
BLA
Cr— 5 LED B&CK LIGHT |

Note: when the temperature exceed 25°C, the approved current decrease rate for Backlight change as
the temperature increase is: -0.36*30mA/C (below 25°C, the current refer to constant, which would not
hange with temperature ).
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SPECIFICATION FOR LCM MODULE

4 ~ FE2H #ME B Dimensionaloutline

113£0.2
105
L 97+0.2
NE TR27V A
wl~| s 64.97AA) 27,
) B
) O == [
o |83 2 ‘ I
Sk < 3 _______l?_gi"_éﬁ_]}_[ﬂ_g_ _______ | SN
AHAG | -
= o =
20 peAAARARRALAAAARAAAR——T U
?B P2.54%19=48.26 | 3946 |
5 ~ O %E X Pin description
5. 1: PSB=H LCM FEE € X:
TiH Item | 75 Symbol F#It Function

1 BLK POWER Supply for backlight(-) (&Y 7H)

2 BLA POWER Supply for backlight(+) (&Y 1EH)

3 VSS Power Ground EEJEHE(OV)

4 VDD Power supply for Logic HLJE E(+5V)

5 NO No connection (%)

6 RS Register selection (RS=H: %#EiEiE; RS=L: f5<iHiH)

7 R/W Read/Write signal, R/W (B 15(Z 5 KA RO

8 E Enable select signal for chip 1 8&15 =)

9~16 DBO~DB7 | Data bus lines (EgHE M%)
17 PSB Enable signal for Chip (PSB=H )
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E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07

3




SPECIFICATION FOR LCM MODULE

18 /RST Reset signal (EAif55, KHEFER)
19 VO Power supply for the LCD drive WEEEEE TR (+4.85V 47D
20 VOUT Position voltage output (1E &5 H+9.0V B YR H )
5. 2: PSB=L LCM & H5E X:
TiH Item | #1'5 Symbol FE %A Function

1 BLK POWER Supply for backlight(-) (&)
2 BLA POWER Supply for backlight(+) (& Y61EH)
3 GND Power Ground FEJJEIT(OV)
4 VDD Power supply for Logic EEJE E(+5V)
5 NC No connection (%= i)
6 CS Enable select signal for chip 1(ff# {55, (KH-FH 20
7 SID SPI SID line(Hf M #iE £)
8 SCLK SPI SCLK line(H: FIH i £k)

9~16 NC No connection (%= i)
17 PSB Enable signal for Chip (PSB=L )
18 /RST Reset signal (BAf5 5, RH-FA R0
19 VO Power supply for the LCD drive WEEREEE TI0m (+4.85V 4D
20 VOUT Position voltage output (1EE#i1 H+9.0V B FEL 5 FE )

6 ~ TRFEZS%T Absolute Maximum limit

5 E Ttem s BME | RKE | o
) Symbol MIN MAX Unit
IR
Supply Voltage for Logic VDD -0.3 55 \Y
LCD H[%
Supply Voltage for LCD VLCD VDD-10.0 VDD+0.3 Vv
A Vin -0.3 VDD+0.3 \Y%
Input Voltage
B GIEA] R
Supply Current for Backlight IF - 80 mA
N=gs=g
TAE /@E Top ) “ -
Operating Temperature

Http: http://www.LCMLCD.com
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SPECIFICATION FOR LCM MODULE

3 “H e
VAR Tstr 10 60 o
Storage Temperature
7 ~ E'MS% Electrical characteristics
S 1o S | & | WA | AE | R | B
A Symbol Condition MIN Typ MAX Unit
AR | vDD-vss | Ta=25C 475 5.0 5.5 v
Supply Voltage for Logic
far A= L e
Input High Voltage VIH Ta=25C 2.5 - VDD \Y
g AMRHEE e
Input Low Voltage VIL Ta=2¢C 0.3 i 0.6 i
= e
Output High Voltage VOH Ta=25C 2.4 - VDD \Y
R e
Output Low Voltage VOL Ta=25C i i 0.4 v
=1 Nray
AR AL IDD Ta=25C i 1.96 265 | mA
Supply Current
BOGHE ~
Supply Voltage for LED VLED IF=60mA 3.1 3.2 3.3 \Y
8 ~ YEEEAEME Electro-Optical characteristics
TiH iNE2 ZME /N | B K | B
[tem Symbol Condition MIN Typ MAX Unit
Ta=0C N N N
0 eil;tg; E%/Eta . Vop Ta=+25C 6.3 6.5 6.7 \Y%
perating Yolas Ta=+50C - -
. . Tr . - 185 - ms
il ) =
i\ Ff [E] Response time - Ta=25C - 500 - -
YEEE Contrast Ratio Cr Ta=25C - 3 -
s EE 0 Cps 2 -10 - +40 deg
Viewing angle range d = -30 - +30 deg

Http: http://www.LCMLCD.com
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SPECIFICATION FOR LCM MODULE

Definition of Operation Voltage (Vop) Definition of Response Time ( Tr, Tf)
Non-selected N Non-selected
Intensity Selected Wave Conition Selected Conition Conition

10095 - Non-selected Wave Intensity

CrMax F----------
Cr=Lon/ Loff

-

Vop

Driving Voltage(V)
[positive type] [positive type]
Conditions :
Operating Voltage : Vop Viewing Angle(@ > ¢):0 >
Frame Frequency : 64 HZ Driving Waveform : 1/N duty , 1/a bias

Definition of viewing angle(CR =2)

=0
9 ~ B FP%# 4 Timing characteristics (8080 B )
1). B Read/Write mode(Writing/Reading Data from MPU to Controller)

OB
EPSBRIER AR » ST7920/ A IR, - FELF A T AIFafs 9y DL FLAG ZHGEIES-fi7r B4-A0s /1 » 3%

FHGE A(RS . RW . E, DBO.DB7 2B B E -

e BN ERE - ET REMIE4#(CGRAM DDRAM IRAM.___ EEHIE 75t DUMMY READ —R
AR FER A AR 7 DUMMY READ BRFESCT BUETALE 5 %A% DUMMY READ -

FE4-ALT MRy - F— /(DT A SRR 85 R ERCT 8 (E : Em4fm (DB7-DB4) By G &k
e S — BT ERY (DB7-DB4) {5 - M#EEAT (DB3~-DBO0) AYE# HIE#iE S — BT (DB7-DB4)
&4 - ERHERAT SIE AT RIFE4-G 7T (4= 1 DB3~DBO/ M HA F A -

FHRA A EEERTSTE2 T MR

Http: http://www.LCMLCD.com E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07

6



SPECIFICATION FOR LCM MODULE

RS /
o / \
: /\ /NN
DBO-DB7 X >< >< >< X

Instruction Durmmy RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

RS /
R/W / | S
YAV AR AV ANV AV AN

Upper Low Upper Low Upper Low

DEO-DB7 Aoit -@@.ﬁ@

Instructs

Dumrrny

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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SPECIFICATION FOR LCM MODULE

8-(iL T, FMET B

® MPUEZRSIST7920

“VIm1 ="><
RS . Vim A
o—IAs ) o TRE |

R/W N ,/

" Tew > T2
E I N ¥

'I‘R_.' — | Toew »le TH >
. !

DBO-DB7 >{ Validdata  [><

‘Tc

®  MPU#EST7920MLTEH

><‘Vm1 ;><
RS . VIL1 b

g
R/W e

Tp._.' Trw « TAR
E J/ = A
Tooe .
DBO-DB7 q Valid data :><

< Tc

/
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SPECIFICATION FOR LCM MODULE

AC Characteristics (T4 = 25°C, Vpp = 4.5V) Serial Mode Interface

Symbol Characteristics Test Condition Min. [Typ. |Max. |Umt
Internal Clack Operation
fosc OSC Frequency R=33KQ 470 530 590 KHz
External Clock Operation
fex External Frequency |- 470 530 590 KHz
Duty Cycle - 45 50 55 %
T T Rise/Fall Time - - - 02 Us
Tscyc Senal clock cycle |PinE 400 - - ns
Tsaw |SCLK ngh pulse width (Pin E 200 - - ns
Taw | SCLK low pulse width |Pin E 200 - - ns
TsDS SID data setup ime  |Pins RW 40 - - ns
TSDH SID data hold ttme  (Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TcsH CS hold time Pmns RS 60 - - ns

Http: http://www.LCMLCD.com E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07




SPECIFICATION FOR LCM MODULE
cHpul:ga g

EPSBEIZEERF - STT9204FE A ST, - 7 7T MHE IR RS R ER TR R 2 - £ 5 HIRH
Bl o MaEP R AR (SCLK) SHRfsR5 IR MR (SID) - R 5 |{[EmaIEhE -

ERERREEBESTI20% F - S ERW (CS) HEFRGHER - £RZEH (CS) RRSENR - @5#

i (SCLK) EARIIFST ety - 55— 5l - & 2EM (CS) RBEBERR: - STTO208975 71T

STEASGWERE - hARRRRAEIIRET - MR L ER - 3 B S Eaa TR S R S —

IL BRI RS T - B (SR S I B [EST7920 8 5 B - HHRIEYE R R TR E AR AR
(SCLK) Sigfsp5I&tiR (SID) Rk - 7TEEMEBLAT &FBRH (CS) MHEEESSENT -

ST792089[EFRFIRAR (SCLK) AR RYBRIERAL - BREHERSEIE ST REMEER - EaRTaR R F =R
FE - LARESIE EET2RTTATEMET —HEN - ERSTI20A5MRHE M2/ BbGREE -

fi— 5 ry RIEETERE - — MR MBFRITE - ERAREEE EER "1 (AFUTFES) FER
fI7CAE - R ARG TR S B B S5 R - ERMERYRERT F R A B E & AmioT (RW) RYE
PRt (RS) - WS BRI AR "0”

T R EIEH AT R RWAIRSE I 16 6170 % - 5 8\ LT 8945 & il o R s (B (70 Sl - SEm40n
(DB7-DB4) H{§R# RS & # e S — AT HRILSBEL Sy - EHEART (DB3~-DB0) Hyfsw#H Rl #iE S —

BT AEAILSBEL S - EFHHRIRT ST BIRETF0 -

SFHERSEE2F T @R -

s |/ \

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24

Fl 1 1 1 l‘RWIRS?U{D?‘DSHDEImFU 0 U‘DBHDEIM‘DU}U 0 0o 0 i
I ¢

I

i

Synclumuzlﬁyl Hq.ghf:r

Bit string : : data |
) i

data

—— 1" byte — pig—— 2 byte _):

Timing Diagram of Serial Mode Data Transfer
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SPECIFICATION FOR LCM MODULE

TCss TCsH
Ccs J > | > $
Lt TSCYC =|
)
SCLK - TsLwW 1% i —
r
TSDS _: =
SID Valid data
AC Characteristics (Ta = 25“(3, Vop = 2.7V) Serial Mode Interface
Symhol Characteristics Test Condition Min. |[Typ. |Max. |Unit
Internal Clock Operation
fosc OSC Frequency [R=18KQ 470 530 590 KHz
External Clock Operation
fex External Frequency |- 470 530 590 KHz
Duty Cycle - 45 50 55 %
Tg. Tk Rise/Fall Time - - - 02 us
Tscyc Senal clockcycle |PmnE 600 - - ns
Tsaw | SCLK high pulse width |Pin E 300 - - ns
Tsiw | SCLK low pulse width (Pin E 300 - - ns
TsDS SID data setup time  |Pins RW 40 - - ns
TsDH SID data hold time |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TcsH CS hold time Pins RS 60 - - ns

i_l_ ¥
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SPECIFICATION FOR LCM MODULE
o SMNERf % B P 5t RA «

VDD .
/. Tres
Trw
RESET pulse width Trw 10us
RESET start time Tres 50ns

WS B BE: C=0.1uf, R=10K

Http: http://www.LCMLCD.com E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07
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SPECIFICATION FOR LCM MODULE

10.78 42 &7~ Program instruction

Bl AT
e L4
RW |DB7|DB6|DB5|DB4|DB3| DB2|DB1|DB0 (S40EHZ)
i A Frari - o TR R R il
s oflolofoflolo|o|o]1 T2 us
(Coml. 32 {&(FBHE H {78 Com33 ICON 55T)
FERNfTHEEE SR=1: fu5Fé A EEERNTAE
RAM firhf ololo|o|lo|o]|o]|1|srI|SR=0:Azre IRAM fri-GEFEHES) T2 us
T SR=0: f.5Fi%E CGRAM i ht(HA 4
BE 4T TEE B ET - TAE R RS
IFiSE e ojofo]o| 0|01 |Rl|Ro|RLROYHAR 00 B REERNBERARTE—ERE T2us
HEESET
SL=1- [REEmIE T
PEREL R, ojlofojo|o|1|SL|X|X 72 us
SL=0- A FEHER T
DL-1 &BIT ¥EHE
DL=0 4-BIT i
% 1 RE=1: S7cHR4rBME
olo|o|1|DL|X G| o T2 us
IhhERE RE RE=0: iR 4rBE
G=1 -HEET ON
G=0 - j@MET OFF
RE SR=1: AC5-AC) EFEEEETHE
IRAM firh 0 | 0| 1 |acs|acs|acs|ac2|act|aco T2 us
SR=0: AC3~AC0 £ ICONRAM {itht
AR THE
352 GDRAM frhbSfirhiS+8i38 (AC)
. SRR A AR IR ARG A AR G 7T AR
R EME ol [ 00 o [acsjacaiacijacol A -
RAM firhE acs|acs|aca|acs|aca|aci|ace| = EE HIEENRECEE) "
EEfThHEERE AC6.ACD
K kb AC3.._ACO
fiist -

1. & ST7920 2R <Al - RURE AR L /AKMERE ST7920 PUAREER FFICHRIARE - RIS BF HUfs BF 5 0 A7)
B2 - MAAER— [EfE RN 2 BF BUE - FRTERT— B8 S ALE S 7R L A E — PARAY

5 - BESSar— EEw R BITER © AeiTRRHE 25w RPaEbI 5 -

2. RE" REFFEHEIUTT R R REFINTT - BRE RE" (DT - [EERAE IR TE R BATIAE -

FRIFFCEIE "RE” fior - SR ARG SRE  FHFRER RE™ 7T -

Http: http://www.LCMLCD.com
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SPECIFICATION FOR LCM MODULE

11. SFAFRIE Quality Assurance
- Our company is qualified through ISO9001:2008 ( Certificate NO.: 04910Q10923R0S ). Our production
plant has stringent quality control to guarantee absolute product quality. release and acceptance of
finished LCM products in order to guarantee the quality required by the customer.
1 - Scope
The criteria are applicable to all the LCM products manufactured by TCC, either supplied alone or
embedded 1n or integrated with other components.
2 - Inspection Apparatuses
Function testers, vernier calipers, microscopes, magnifiers, ESD wrist straps, finger cots, labels, ovens
for high-low temperature tests, refrigerators, constant voltage power supply (DC) - desk lamps, etc.
3 - Reference Standards
3.1.1 GB/T 1619.96 Test Methods for TN LCD.
3.1.2 GB/T 12848.91 General Specifications for STN LCD.
3.1.3 GB2421-89 Basic Environmental Test Procedures for Electrical and Electronic Products
3.1.4 IPC-A-610C Acceptance Condition for Electrical Assemblies.
3.1.5 IEC-61000-4-2 Electrostatic Discharge immunity Tests
3.1.6 CISPR 22 Class B Conductive & Radiation limits
4 - Inspection Conditions and Inspection Reference
4.1 Cosmetic inspection: shall be done normally at 25£5°C of the ambient temperature and
45+20%RH of relative humidity, under the ambient luminance greater than
300cd/cm?and at the distance of 30cm apart between the inspector’ s eyes and the
LCD panel and normally in reflected light. For back-lit LCMs, cosmetic inspection
shall be done under the ambient luminance less than 100cd/cm? with the backlight
on.
4.2 The LCM shall be tested at the angle of 45°, left and right, and 0-45, top and bottom (for STN
LCM, at 20-557) .

Http: http://www.LCMLCD.com E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07
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4.3

4.4

4.5

SPECIFICATION FOR LCM MODULE
Definition of VA

| — VA : Viewing area

NN AL A e, gnw ] |
R
P T e Y

Y s el

Non-VA : Non-viewing area

Inspection with naked eyes (exclusive of the inspection of the physical dimensions of defects
carried out with magnifiers ) .

Electrical properties

Inspection with the test jigs against the product specifications or drawings; display contents

and parameters shall conform to those of the product specifications and the display effect to

the sample.

4.5.1 Test voltage (V)

4.5.1.1 (Determined) according to the operating instruction of test jigs assuming the external circuit

can be adjusted unless the customer otherwise specifies driving voltage(s). (Display) effects
are controlled within the specified range of voltage variation (If no specific requirements,
display effects are controlled at Vop = 9V or Vop 0.3V when Vop is below 9V; if Vop is
above 9V, display effects are controlled at Vop £0.3% at least).For display products with
the customer-specified fixed Vop, display effects are controlled by adjusting the internal

circuit; if necessary, acceptable limit samples shall be built.

4.5.2 Current Consumption (1) : refer to approved product specifications or drawings.

5 - Defects and Acceptance Standards

5.1 Dimensions - the outline dimensions and the dimensions that could influence the assembly at the

customer s side shall conform to those on the approved drawings.

5.2 Main Defects - Functionality Tests:

o Acceptance
No. Item Description MAJ | MIN .p .
Criteria
Missing segments or dots caused by
broken contact(s), loose connection or an
Missin internal open circuit. .
5.2.1 £ D va Rejected
e i l.
. No segments, icons or graphics are
No display ) £ £ p .
5.2.3 . displayed when the LCM 1s connected va Rejected
/Inaction
correctly.
524 Mis-Display | Display pattern is deformed or jumbled-up va Rejected

Http: http://www.LCMLCD.com E-mail: tcc@LCMLCD.com Tel: +86-755- 2964 4105/06/07
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SPECIFICATION FOR LCM MODULE

under the normal scanning procedure.

When powered up, the viewing angle at

Wron . . L. )
. 5 which the display 1s at its clearest 1s .
5.2.5 viewing . . . Rejected
different from the required viewing angle
angle
or that of the approved samples. )
If out of the
596 Dim or Dark | Overall contrast 1s either too dark or too voltage
- Display dim under normal operation. tolerance,
Rejected
Slow Local response time varies when LCM 1s .
5.2.7 P Rejected
response turned on or off.
Extra Icons, traces, rows or columns that should
Refer to
segments, | not appear on the LCD screen and caused .
5.2.8 . dot/line
I'OWS, Or by LCD panel misalignment or
. . . standard
columns insufficient corrosion.
Under the normal voltage, the contrast of Reject or
5.2.9 Dim segment | vertical and horizontal segments 18 refer to
uneven. samples
refer to the
spot/line
criteria for
PI Partial black and white spots visible when the visible
5.2.10 black/white | changing display contents due to defective spots when
Spots PI layer. display
1mage
remains still;
others OK.
Deformed patterns appearing when LCD
. .. | 18 turned on caused by missing ITO. refer to
pinhole/white Y £ .
5.2.11 SO0 a EOEN Xy spot/line
i gEEf O sandard
d=(X+Y)2 NEER
Segment 1s either wider , narrower or
. Acceptable
deformed than the specified, caused by
anel misalignment, resulting in unwanted
P S 8 . Ta-Tbl> 1/4W,
Pattern heave(s) or missing: lIa-IblI<1/4W(W i1s the .
5.2.12 . . . rejected
distortion | normal width) gy petef p-
) H ”
. LCM current 1s larger than the designed .
5.2.13 High current £ £ Rejected

value.

Http: http://www.LCMLCD.com
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SPECIFICATION FOR LCM MODULE

5.3 LCD Visual Defects
5.3.1  Spot defect (defined within VA, spots out of VA do not count.)
Defect Averag(e dd; ameter Acceptable quantity MAJ MIN
Spot defect d<0.2 3
(black spot, foreign matter, 0.2<d<0.25 )
nick, scratches, including LC v
L . 0.25<d=<0.30 1
mis-orientation. )
5.3.2  Line defects (defined within VA; those out of VA do not count.)
Defect Length(L) Width(W) | Focepiable MAJ | MIN
quantity
line defects (scratches, linear <5.0 <0.02 3
foreign matter) <3.0 <0.03 3 Vs
<3.0 <0.05 1
note - 1.If the width 1s bigger than 0.1mm, 1t shall be treated as spot defect.
53.3 Polarizer air bubble (defined within VA; those out of VA do not count.)
Defect Average diameter (d) | Acceptable quantity MAJ MIN
Polarizer air bubble, d<0.3 3
Concave-Convex dot.
- 0.3<d=<0.5 2
A
W va
v 0.5<d=<0.8 1
L d=(w+D)/2
5.4 Backlight
No. Item Description MAJ | MIN Accept
standard
Backlight
5.4.1 not working, / va Rejected
wrong color
Color When powered on, the LCD color differs Refer to
54.2 L from that of the sample and 1s found after va sample and
deviation . . . .
testing not conforming to the drawing. drawing
When powered on, the LCD brightness
. . . Refer to
Brightness | differs from that of the sample and 1s found
543 o ) . ) va sample and
deviation | after testing not conforming to the drawing; .
. . . drawing
or if conforming to the drawing but

Http: http://www.LCMLCD.com
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SPECIFICATION FOR LCM MODULE

overr30%.
Uneven When powered on, the LCD brightness 1s Refer to
544 . uneven on the same LCD and out of the va sample and
brightness e . .
specification of the drawing. drawing
545 Spot/line | Appearance of spot or line scratches on the Vs Refer to
o scratch LCD when turned on. 6.3.1/6.3.2
5.5 Metal frame (Metal Bezel)
Accep
No. Item Description MAJ | MIN !
standa
rd
551 Material/surf | Metal frame/surface treatment do not conform to Ve Reject
o ace treatment the specifications. ed
Tab twist
inconformity/ | Wrong twist method or direction and twist tabs are Reject
5.5.2 . . va
Tab not not twisted as required. ed
twisted
Oxidation on the surface of the metal bezel 5 the
quantity of spot defect (chapped front surface
Oxidization, | paint and substrate-exposing scratches) <0.8mm
chapped exceeds 3; the quantity of linear defects with
5573 paint, the length <5.0mm and width <0.05mm exceeds S Reject
o discoloration, | 2; the quantity of spot defect (front dent, bubble, ed
dents, and side surface chapped paint and
scratches substrate-exposing scratches)<1.0mm exceeds 3;
the quantity of linear defects with the width
<0.05mm exceeds 3.
554 Burr Bu.rr(s.) on metal bezel 1s so long as to get into S Reject
viewing area. ed
5.6 SMT (Refer to IPC-A-610C if not specified)
No. [tem Description MAJ | MIN Accept
standard
Soldering .. .
56.1 solder Colq, falsg gnd missing ;olderlpg, solder crack S Rejected
and 1nsufficient solder dissolution.
defects
562 Solder So.lder ball/tin dross causing short at the solder Ve Rejected
ball/splash | point.
563 DIP parts Floated or tilted DIP parts * keypad ° Ve Rejected
connectors.
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SPECIFICATION FOR LCM MODULE

The welded spot should be concave and
5.6.4 Solder shape | excessive or insufficient solder or solder burr va Rejected
on the welded spot must be rejected.
For the DIP type components, 0.5~2mm
Component component pin must be remained after cutting
P the soldered pin, and the solder surface should .
5.6.5 pin ) va Reject
exDOSULE not be damaged nor should the component pin
P 1s fully covered with solder; otherwise
rejected.
Poor Caused by yellow-brown or black solder flux
5.6.6 Appearance or resin or the white mist at the solder point va reject
bb caused by PCB cleaning.
6 - Reliability test
Test item Condition Time(hrs) Acceptance standard
High Storage Temp. 60°C 120
High Operating Temp. 50°C 120
Low Storage Temp. -10°C 120
: Functions and appearance are
Low Operating Temp. 0°C 120
— qualified before and after test
Temp& Humidity Test 40°C/ 90%RH 120
0°C « 25°C =+50°C
Thermal Shock , , , 10 cycles
(30 min < 5 min — 30min)

Notes : Reliability tests shall be done as required by the customer if they inform TCC of their special
requirements when starting a project.
(@)Storage test at high-low temperature and functionality test shall be done with reference to the
specified temperature range.
(@ Test conditions shall be controlled at the permissible tolerance of £5°C.
7 - Packing
Guarantee to offer ESD shield bag to protect the product from electrostatic or magnetic interference
during delivery
8 + Others

8.1 Items not specified in this document or released on compromise should be inspected with reference to
the mutual agreement and limit samples.
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SPECIFICATION FOR LCM MODULE
12.7EE B iPrecaution for using LCD/LCM

After reliability test, recovery time should be 24 hours minimum. Moreover, functions, performance
and appearance shall be free from remarkable deterioration within 50,000 hours (average ) under
ordinary operating and storage conditions room temperature (20+8°C), normal humidity (below 65% RH),
and 1n the area not exposed to direct sun light. Using LCM beyond these conditions will shorten the life

time.

Precaution for using LCD/LCM

LCD/LCM i1s assembled and adjusted with a high degree of precision. Do not attempt to make
any alteration or modification. The followings should be noted.

General Precautions:

1. LCD panel is made of glass. Avoid excessive mechanical shock or applying strong pressure onto the
surface of display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should be
taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or other
soft material soaked with 1soproply alcohol, ethyl alcohol or trichlorotriflorothane, do not use water,
ketone or aromatics and never scrub hard.

3. Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting TCC.

5. When mounting a LCM, make sure that the PCB is not under any stress such as bending or twisting.
Elastomer contacts are very delicate and missing pixels could result from slight dislocation of any of
the elements.

6. Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and lose
contact, resulting in missing pixels and also cause rainbow on the display.

7. Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid
crystal adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

1. CMOS-LSI is used for the module circuit; therefore operators should be grounded whenever he/she
comes into contact with the module.

2. Do not touch any of the conductive parts such as the LSI pads; the copper leads on the PCB and the
interface terminals with any parts of the human body.

3. Do not touch the connection terminals of the display with bare hand; it will cause disconnection or
defective msulation of terminals.

4. The modules should be kept in anti-static bags or other containers resistant to static for storage.
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SPECIFICATION FOR LCM MODULE

Only properly grounded soldering 1rons should be used.

If an electric screwdriver 1s used, it should be grounded and shielded to prevent sparks.

The normal static prevention measures should be observed for work clothes and working benches.
Since dry air 1s inductive to static, a relative humidity of 50-60% 1s recommended.

dering Precautions:

Soldering should be performed only on the I/O terminals.

Use soldering 1rons with proper grounding and no leakage.

Soldering temperature: 350°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux 1s used, the LCD surface should be protected to avoid spattering flux.
Flux residue should be removed.

Operation Precautions:

~

The viewing angle can be adjusted by varying the LCD driving voltage Vo.
Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the
applied pulse waveform should be a symmetric waveform such that no DC component remains. Be
sure to use the specified operating voltage.
Driving voltage should be kept within specified range; excess voltage will shorten display life.
Response time increases with decrease in temperature.
Display color may be affected at temperatures above 1its operational range.
Keep the temperature within the specified range usage and storage. Excessive temperature
and humidity could cause polarization degradation, polarizer peel-off or generate bubbles.
For long-term storage over 40°C 1s required, the relative humidity should be kept below 60%,
and avoid direct sunlight.

Limited Warranty

TCC LCDs and modules are not consumer products, but may be incorporated by TCC™ s customers into
consumer products or components thereof, TCC does not warrant that its LCDs and components are fit
for any such particular purpose.

The liability of TCC is limited to repair or replacement on the terms set forth below. TCC will not be
responsible for any subsequent or consequential events or injury or damage to any personnel or user
including third party personnel and/or user. Unless otherwise agreed in writing between TCC and the
customer, TCC will only replace or repair any of its LCD which 1s found defective electrically or
visually when inspected in accordance with TCC general LCD inspection standard . (Copies available
on request)

No warranty can be granted if any of the precautions state in handling liquid crystal display above
has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as defects
that are caused accelerated environment tests are excluded from warranty.

In returning the LCD/LCM, they must be properly packaged; there should be detailed description of
the failures or defect.
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SPECIFICATION FOR LCM MODULE

1373%*5}:? Reference Program for LCD Modules

1).Module interface to MPU ##££&]|
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2). Reference Program %12 %
(&% STT7920 & F R

#include <reg52.h>
#include <intrins.h>
#define lcd_data PO
/#syb12864Azk Uifi I 58 SL*/
#define LCD_data PO /1EHE
sbit LCD RS = P270; [1ZF kBN 35
sbit LCD RW = P27, IR &3 /5 FE ] 36

sbit e1=P2/7;
unsigned char code AC_TABLE[];
/***********************************************
PR void  led_busy()
DI RE: BT PR 2
***********************************************/
void led_busy()
{

LCD_data=0x{f;

LCD_RS =0;

LCD_RW =1;

el=0;

while(LCD_data&0x80);

el=1;
]

JFesssdssksolckesksolok stslslkokestolokskelolokersiolokeslolekokslokeielolokesiolokosololeoslololksokokerokokox

PR : void led_cmdwrite(uchar cmd)
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SPECIFICATION FOR LCM MODULE
ik SI8LHHEE LCD

otk skkstlolokokskeksolololokokskellolololekekskslolololoksiorollololoksiekolololololskeslololololokskslollololok |

void led_cmdwrite(uchar cmd)
{

lcd_busy();

LCD_RS =0; //di

LCD_RW =0;

el=0;

PO = cmd;

el=1;
]
/*****************************************************************
PREL: void led_datawrite(uchar dat)
Dige: 5 EREHES LCD

otttk skskstoslololckskeksolololokokoksollololokeksksolololoksiorollololoksiersolololololoksollolololekersollololoker

void led_datawrite(uchar dat)
{
lcd_busy();

LCD_RS =1;

LCD_RW =0;

el=0;

PO = dat;

el=1;
]

[tk skerstolololkok sk ookl ik sololololckekeslololololokorsollololokekeskstololololoiorsgkelolokok

LCD #liatb s

stttk skt lolkolck sk sollololok sk sololololokekskllolololokskelslololololskstollololokerskslololololoex /

void led_1nit()

{

led_cmdwrite(0x36); 13 7 4R 2 AR

led_cmdwrite(0x30); [IBEARFE A HlE

led_cmdwrite(0x0C); BT, Kk

lcd_cmdwrite(0x01); /&R LCD KB A

led_cmdwrite(0x06);//46 & 7E FE Bk E A B NI, B e i br 2 8 )7 7] 36 € o R FE AL
]

uchar code szh[]={"AINETCEH I dm R BHE A R A7),
void display_hz(uchar row,uchar col,uchar code *puts)
{

lcd_cmdwrite(0x30);

led_cmdwrite(AC_TABLE[8*row+col));

while(*puts !="\0")

{

if(col==8)
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col=0;
TOW++;
}
if(row==4) row=0);
lcd_cmdwrite(AC_TABLE[8*row+col]);
lcd_datawrite(*puts);
puts++;
lcd_datawrite(*puts);
puts++;
col++;
}
}
void main()
{
led_init(); /B ARAIRAL
display_hz(0,0, "R = 7o dtili i BUR BH A BR A F]™);
while(1);
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