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1. Feature/ B 454k

Display resolution/ i FEEL 1 16(F)*2(T) N 4F

Display mode/ & 7~f55,  : STN ,Positive, Transmissive (B&Rfi, 1E&R, &)
Driving method/3X#/j /7 : 1/16 Duty, 1/4 Bias

Viewing direction/f}. fi : 12:00 o’clock

Backlight/i5 ' : LED , White(or Other)

Built-in controller/#xiil#s  : ST7032

Operation temp/ TAE#HE : 0°C~50C

Storage temp/fif7Fii/E  :-10°C~60°C

2. Mechanical Specifications/4MNg R~
2.1 Uik

Dimensional outline (W*H*T)/#ME ] 68.6.0mm*26.0mm*2.8mm (+BL5.0)

Viewing area (W*H)/F 45 X ~) : 64.6mm*16.0mm
Active area(W*H)/ 7 U~} : 56.25mm*11.5mm
Dot pitch (W*H)/ x5 i : 0.6mm*0.7mm
Dot size (W*H)/ & K/ : 0.55mm*0.65mm

Weigh/H & t : Approx
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2.2 Outline Dimension #FME R~ K
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LCD PIN FUNCTION ~ /
(e}
PIN NO. 1 2 3 4 5 6 7 8 9 10 11| 12
SYMBOL | XRESET| RS CSB | SCL SDA | VSS | VDD | VOUT | PSB | PSI2B| CAP1P| CAPIN
Specifications:
1> LCD Display Type : STN,Positive, ‘ ‘ ‘
2> Polarizer : Transmissive BQCRL\Q%JC Circuit
3> Viewing Direction @ 12 0'CLOCK
4> Drive Method @ 1/16Duty; 1/4Bias INGD
5> Operating Voltage « VDD: 3.3V or 5.0 5
VOP: 56V N
6> Operating Temperature @ 0°C~30°C K (=)
7> Storage Temperature : —10°C~60°C
8> Driver IC: ST7032
Y (1£=10~15mA;V £=3.0V*0.2)
3.3V\5Y, , )
LED ( )
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3.Block Diagram & Power supply/H 1% 5 3 &

CUGI60e-/93¢

[2C S H K SPIHEZSH K
PIN | SUMBOL PIN | SUMBOL

I | XRESET %1 I | XRESET =%

c RS 2 (SPT I AIERR S NI/ 53 ¥ RS R R A/ B
3 |CSB =25 (SPT IR ) 3 |CSB — ik

4 | SCL =4 4 | SCL I

o | SDA K O | SDA —5¥E

G /SS —— 6 /SS =i

@0]

/DD [53.3V / 5V /DD Tﬁ&w 3.3V /5V
8 | \vouT —{JIUF/ESV ) OuT [ 1FluF/25v

B S Pomnec > o [PSB = > ST D)
[0 | PSIoB ad, g5 7= 10 |PSI2B |=vDp o E
11 CgPlP %TMF/EB y 11 CQPIP %TMF/EB )
e |[CAPIN 12 |CAPIN
4. Pin description/PIN fif#iid
Pin No. Pin Name Function
External reset pin. Only if the power on reset used, the
1 XRESET XRESET pin must be fixed to VDD.
Low active. AT

Select registers.
0: Instruction register (for write)

2 RS Busy flag & address counter (for read)
1: Data register (for write and read) ERE N5 8 2 E i
3 CSB Chip select input pin. Jr ik
4 SCL Clock input pin. gz
5 SDA Input Data pin. s
6 VSS GND. 0V Hh
7 VDD Power Supply. 3.3V or 5.0V Hi, YA
8 VOUT Connect capacitors Ground fi it (5 VDD#EE— D)

Interface selection

O:serial mode

9 PSB ("E” must connect to "VDD" when serial mode is selected.)
1:parallel mode(4/8 bit)

In I°C interface PSB must connect to VDD

10 PSI2B SI4:PSB=0,PSI2B=1; SI2(lIC):PSB=1,PSI2B=0
1 CAP1P Conntet capacitors between CAP1P and CAP1N A
12 CAPIN Pin115Pin12. i) fi 2%
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5. Absolute Maximum Ratings/fR @S %

Items Symbol MIN. MAX. Unit Condition
VbD -0.3 +5.5 V Vss = OV
Supply Voltage/ft Hi Hi [
Vicd -0.3 +7.0 V Vss = 0V
Input Voltage/#ii \ Hi & VIN -0.3 Vbo+0.3 \Y Vss = OV
LED forward current/#5 Yt HL it If 0 60 mA ---
Operating Temp./ TAFif % Top 0 +50 C ---
Storage Temp. /i AEl Tst -10 +60 C ---
6. Electrical Characteristics/ES 5
6.1 Typical Electrical Characteristics
B DC Characteristics
(TA=25C ,VDD=27V - 45V)
Symbol| Characteristics Test Condition Min. | Typ. [ Max. | Unit
VDD Operating Voltage - 2.7 - 4.5 A
Vieo LCD Voltage V0-Vss 27 - 7.0 V
VDD=3.0V
lee Power Supply Current (Use internal - 160 230 uA
booster/follower circuit)
Input High Voltage
Vip (Except OSC1) - 1.9 - VDD vV
Input Low Voltage ) b )
Vi (Except OSC1) = L X
Input High Voltage ) 0.7 y
Vie (OSC1) vDD s ¥
Vv Input Low Voltage ) 3 _ 0.2 v
& (0SC1) VDD
Qutput High Voltage _ 0.75
Vot (DBO - DB7) o .OmA vDD | . ¥
Output Low Voltage r
Vou (DBO‘ s DBT) IOL =1.0mA = 0.8 V
Qutput High Voltage _ 0.8
Vorz | (Except DBO - DBY) lon = -0.04mA voo | - | VPP v
Output Low Voltage - ) B 0.2
Voiz | (Except DBO - DBY) o = 0i04TIA voo |V
Rcom [Common Resistance| Vi cp =4V, lg=0.05mA - 2 20 KQ
Rsec | Segment Resistance | Vi ¢p =4V, I3 = 0.05mA - 2 30 KQ
| t Leak
lLeax e Vi = 0V to VDD 1 ‘ 1 WA
leup Pull Up MOS Current VDD = 3V 20 30 40 uA
fosc | Oscillation frequency VDD = 3V,1/17duty 350 540 | 1100 KHz
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B DC Characteristics
(TA=25C,VDD=45V-55V)

Symbol| Characteristics Test Condition Min. | Typ. | Max. | Unit
VDD Operating Voltage - 4.5 - 55 \%
Vico LCD Voltage V0O-Vss 2.7 = L0 V

VDD=5.0V
lec Power Supply Current| (Use internal - 240 340 uA
booster/follower circuit)
Input High Voltage 5 _
Vin (Except OSC1) 2.7 VDD v
Input Low Voltage 1 y _
Vi (Except OSC1) e 0:5 i
Input High Voltage Q.7
Vinz (OSC1) - vep | & | ¥PP ¥
Input Low Voltage
Vi (0SC1) - - - 1:0 \Y
Output High Voltage _
Vo)—m (DBO - DB?) IOH =-1.0mA 3.8 VDD vV
Qutput Low Voltage _
Vo1 (DBO - DB7) lo = 1.0mA - - 0.8 vV
Qutput High Voltage - 0.8
Vorz | (Except DBO - DBT) lop=-0.04mA VDD = vbb v
Output Low Voltage - ~ ~ 0.2
Voz | (Except DBO - DB7) el PR VDD ki
Rcom Common Resistance| V ¢p =4V, Iy = 0.06mA - 20 KQ
Rsec Segment Resistance| V cp =4V, Iy = 0.05mA - 30 KQ
Input Leakage _
|LEAK Current V\N = QV to VDD -1 = 1 _LI.A
lpup Pull Up MOS Current VDD = 5V 65 95 125 uA
fosc Oscillation frequency VDD = 5V,1/17duty 350 540 1100 KHz
6.2 Timing Specifications
6.2.1
® Serial Interface
- tCSS ar tCSH =
CSB
1SAS tSAH
RS
_ tSCYC _
- tSLW - tSHW "
SCL
N
tf tr
.« e
tSDS tSDH
Si
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Ta=25°C)
VDD=2.7 to 4.5V VDD=4.5 to 5.5V
Item Signal Symbol Condition Baflug Eating Units
Min. Max. Min. Max.
Serial Clock Period tscye 200 100 -
SCL “H" pulse width SCL tsHwW — 20 20 - ns
SCL “L” pulse width tsLw 160 120 -
SCL Rise/Fall time SCL tr tf — - 20 20 ns
Address setup time tsas 10 10 -
RS — ns
Address hold time tsaH 250 150 -
Data setup time tsps 10 10 -
Sl — ns
Data hold time tsoH 10 20 -
tcss 20 20 -
CS-SCL time CS — ns
tcsH 350 200 -

*1 All timing is specified using 20% and 80% of VoD as the standard.

6.2.2
® |2C interface
SDA
T BF
Sl
SDA
k
U susta 1 susmo
(Ta=25°C)
VDD=2.7 to 4.5V | VDD=4.5to 5.5V
ltem Signal, Symbol |Condition Raging Rating Units
Min. Max. Min. Max.
SCL clock frequency fseLk DC 400 DC 400 |[(KHz
SCL clock low period SCL tLow - 1.8 — 1.3 —
us
SCL clock high period thigH 0.6 — 0.6 =
Data set-up time S| tsu.pat 180 = 100 = ns
Data hold time thp.oaT 0 0.9 0 0.9 us
SCL,SDA rise time SCL, t; 20+0.1C:| 300 |[20+0.1Cs] 300 »
SCL,SDA fall time SDA t 20+0.1C.[ 300 [20+0.1CJ 300
ﬁ:naepamtlve load represent by each bus Co _ B 200 - 400 of
Setup time for a repeated START - -
condition s fsuisTA — — — us
Start condition hold time tho.sTa — 0.6 — 0.6 — us
Setup time for STOP condition tsu.sTo — 0.6 = 0.6 = us
Bus free time between a Stop and - -
START condition SCL | taur - e 13 =
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6.3 Reset timing

Internal Power Supply Reset

2.7V

Notes:

().2\7/—

4.5V ¢

v

0.lmS=trec = 10mS

- 0.2V

Iy

torF2 ImS

*  {oFF compensates for the power oscillation period caused by momentary power supply oscillations.
¢ Specified at 4.5V for 5V operation,and at 2.7V for 3V operation.

+ Tf2.7V/4.5V is not reached during 3V/5V operation, internal reset circuit will not operate normally

Hardware reset(XRESET)

2.7V/4.5V 3

e Ir=100nS

T 1>100uS

7. Backlight Characteristics/15 Y645k

ltems Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ \Yi 2.8 3.0 3.1 \% I[f=10mA
Reverse current/ it Ir 10 15 mA V=3V
Peak wave length/i K A nM [f=10mA
Luminance/>% /% Lv Cd/m? If=10mA
Color /5Fift White (FIth, g HAd )

T E X A: IER (3V); K: itk OV 5z VSS)
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8. Electrical-Optical Characteristics/Jt224FH:

ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- y Tr 250

Re‘sponse time/ J . Taz 95°C ms 5

I TH] Tt 400

Contrast ratio/x} [t & GE Ta= 25T --

Viewing angle range/ 0 degree 3
. Cr=2 -40 40

PLA Y F

Note 1. Definition of response time

Note?2 .

Cr=

Brightress

s :_:F_____ 5 :—l;

IS E W -

selected

non-sel ected

100%

907

Trl Tr

Rise tire

Definition of Contrast Ratio‘Cr’

Brightness of non-selected sepnent(B2)

Brightness of selected segrentiBL )

| Brightness curve for ron-selected segnent

Brighkness curve for selected segrent

Oriving Vol toge

nan-selected

10%

TH

1
Tf:Fall time

Note 3. Definition of Viewing Angle Range * 6’

9. Control and display commands#§4#

11/17




COG1602A

P

instruction table at “Extension mode”

(when “EXT" option pin connect to VsS, the instruction set follow below table)

Instruction

Instruction Code

Description

Instruction
Execution Time

OSC= |[0OSC= |0SC=
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0 380KHz|540kHz [700KHZ
Clear olalololololololo]  [Wrie 20H"to DDRAM. and set 1.08 | 0.76 | 0.59
Dlsplay DDRAM address to "00H" from AC ms ms ms
Set DDRAM address to "00H" from
Return S o | o lolo!l 0dd K . AC and return cursor to its original 1.08 0.76 0.59
Home position if shifted. The contents of ms ms ms
DDRAM are not changed.
Sets cursor move direction and
EntryMode | 1 ol o [0 oo o]+ |m]s [speciliesdisplayshift. These 26.3 us|18.5 us[14.3 us
Set operations are performed during
data write and read.
. D=1:entire display on
Bﬁ‘?cl)ag[: olo|Jo]JoOo]JO]oO 1 D | C | B |C=1:cursoron 26.3us|18.5us|14.3 us
B=1:cursor position an
DL: interface data is 8/4 bits
Function Setfia ] o | o | o | 1 [oL| n |oH| %0 | 1s [ numberofiine is 271 26.3 us|18.5 us[14.3 us
DH: double height font
IS: instruction table select
ggé Ee?sRAM o | o | 1 [ace|acs|aca|acs|acz|act|aco fiﬁsrRAM address in address |56 3 us[18.5 us[14.3 us
\Whether during internal operation or
Read Busy not can be known by reading BF.
flag and 0 | 1 |BF [acs|acs|Ac4|Ac3|Ac2[act|Aco 0 0 0
The contents of address counter
address
can also be read.
1 O |D7 |D6 | D5 | D4 (D3| D2|D1]|DO0O 3 us .2 us .3 us
o BA ey [0 vs]rasusl1as
ead data from interna
Read data 1 1 D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO il b ! | M 26.3 us|18.5us|14.3 us
from RAM (DDRAM/CGRAM/ICONRAM) ' : .
Note * : this bit is for test command , and must always set to “0”
Instruction table 0(1S=0)
8S/C and R/L:
Cursor or Set cursor moving and display shift
Display Shift B 0| O (01 |SCIRL) x| X contral bit, and the direction, without 26.3 us (185 B 8 e
changing DDRAM data.
SetCGRAM ] o | o | o | 1 |acs|aca|acs|acz|act|aco Sj;nctsrRAM address in address  og 3 g (18.5 us(14.3 us
Instruction table 1(1S=1)
BS=1:1/4 bias
Internal OSC BS=0:1/5 bias
0] o0 i 26.3 18.5 14.3
frequency 071 01 0 [FE[BS|F2|F1FOles o adjust intemal OSC U199 SR EE e
frequency for FR frequency.
Set ICON Set ICON address in address
0 0 2 i .
address 0 1 0 0 |AC3[ACZ|AC1]|ACO HohiEaE 26.3 us|18.5us|14.3 us
Power/ICON lon: ICON display on/off
control/Contr| o | o [ o | 1| o | 1 |ion |Bon| c5 | ca [BON: SEt boOSter circuit on/off 26.3 us [18.5 us [14.3 us
(C5,C4: Contrast set for internal
ast set follower mode
Fon: set follower circuit on/off
Eg’rl]l?r‘gler olofo|l1]1]0 |Fon sz R?b R;‘b Rab2~0: 26.3 us [18.5 us|14.3 us
select follower amplified ratio.
Contrastset [o [ oo | 1| 1|1 |c3|c2|ct|co gﬂ‘;’:;a"”t setfor internal follower o6 3 us|18.5 us [14.3 us
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10. DDRAM HWHTZR

Display data RAM (DDRAM) stores display data represented in 8-bit character codes. lts extended capacity is 80
x 8 bits, or 80 characters. The area in display data RAM (DDRAM) that is not used for display can be used as
general data RAM. See Figure 7 for the relationships between DDRAM addresses and positions on the liquid
crystal display.

The DDRAM address (Ao ) is set in the address counter (AC)as hexadecimal.
»  2-line display (N = 1) (Figure 10)
Case 1: When the number of display characters is less than 40 | 2 lines, the two lines are displayed from the

head. Note that the first line end address and the second line start address are not consecutive. See Figure
10.

Display Position

1 2 3 4 5 6 38 39 40
ODRAM Addrecs | 00 | 01]02[03 |04 |05 | ....... 25| 26 | 27
Wexadecimal) | 45| 49|42 |43 |44 45| ... 65 | 66 | 67

Figure 10. 2-Line Display

Case 2: For a 16-character  2-line display See Figure 11.
When display shift operation is performed, the DDRAM address shifts. See Figure 11.

Displ
by 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

00|01(02|03 04 |05|06|07 08|09 |0A|0B 0OC|0D|OE|OF

DDRAM
Address

40 |41 |42 |43 |44 | 45|46 |47 | 48 |49 |4A | 4B |4C | 4D |4E | 4F

For Shift 01]{02|03|{04|05|06|07|08|09|0A(0B|0C | 0D|0OE|OF]|10

Left

4142143 |44 |45 |46 |47 |48 |49 |4A |4B |4C | 4D |4E |4F | 50

For Shift 27|100|01|02|03|04|05|06|07|08|09|0A 0B|0C|0D|0OE

Right |67 |40 |41 |42 |43 |44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C |4D |4E

Figure 11. 2-Line by 16-Character Display Example
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Table 3. Correspondence between Character Codes and Character Patterns

SI7A32-8D (ITO option OPR1=-1,

OPRZ=1)

ﬁﬂﬂﬂﬂ oo oo 0o jood (o fod o0 o (1000 1009 {1010 (1011 (1100 (1101 (1110 1111
Q000
oo S 8 | 0 E | T ||

norio| Bk
o | 7 8

oo e (e (e (L e | |
S e A S b e e g
Q14 | bt o A : ::E::

1000 | i | £ | Bl | B || | | | R
o130 | 3 |5 E R et 0 e | | N
toto| | & | o1 e e i | 2
11§ | PR (e | | |

1101 | g (REF [ | | E2Y | S B | | ] | ] | o] |
141 ..... ......
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Character Code CGRAM Character Patterns
(DDRAM Data) Address (CGRAM Data)
b7 |b6|b5|b4 [b3|b2]|b1|b0o]b5]|b4|b3|b2[b1]|b0]b7|b6[b5|b4[b3]|b2]|b1]|bo
o|lo]o olo]o fid (1 1] 1 114
o|lo]o o|lo]1 olofl414]Jolo
o[o]Jo o[1]o oJlo]a4]Jo]o
olololol-lLolololglog|oOofln 7] _.[olo |l o] o
oJlo]o 1-]'0 | o oJlof41]Jolo
oJo]oO 1]0]1 oJl]oJa]Jofo
o|lo]o 111 ]o o|lofl41]ofo
o|lo]o 11111 o|lolo]ofo
oJo A oJlo]o i1 [1]1]o0
0|01 olo] 1 1]lolo]o |1
EER o|l1]o0 1]l]oflo]o |1
KR E o453 11110
O1°1°1°| - m1oe1a]°|°| " G1oto] | | [EElolilolo
Q0|1 1 ]o]1 1iloflo|1]o0
o|lo ]|+ T]11 ] o0 1]loflo] o[l
oJo]+ 11111 oJoJoJoflo

Table 4. Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
patterns (CGRAM Data)

Notes:
Character code bits O to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).

CGRAM address bits 0 to 2 designate the character pattern line position. The 8th line is the cursor position
and its display is formed by a logical OR with the cursor. Maintain the 8th line data, corresponding to the
cursor display position, at O as the cursor display. If the 8th line data is 1, 1 bit will light up the 8th line
regardless of the cursor presence.
Character pattern row positions correspond to CGRAM data bits O to 4 (bit 4 being at the left).

As shown Table 4, CGRAM character patterns are selected when character code bits 4 to 7 are all 0.
However, since character code bit 3 has no effect, the R display example above can be selected by either
character code O0H or 08H.

1.
2.

*1” for CGRAM data corresponds to display selection and “0” to non-selection,”-*

Different OPR1/2 ITO option can select different CGRAM size.

11. Initializing by Instruction FJ4EiLHRE

L ] Serial interface & IIC interface ( fosc = 380KHz)
’ POWER ON and external reset
Wait time >40mS
After VDD stable
Function set
RS |R/W [ DB7 [ DB6 [ DB5 [ DB4 | DB3 [ DB2 [ DB1 | DBO
0 | 0 | o [ o] 1+ ] 1 | N [DH]|] 0 |15
h 4
I Wait time >26.3 4 S ]
Function set
RS [R/W [DB7 [ DB6 [DB5 [DB4 | DB3 [DB2 [ DB1 | DBO
Bl o [ o [ 1 | 1 [ N DHiv0 '[N 1S
4
I Wait time >26.3 4 S |
Internal OSC frequency
RS [R/W [DB7 | DB6 [ DB5 [DB4 | DB3 [ DB2 [ DB1 | DBO
0 | 0| o ] oo 1 | Bs | Fz | FA 1"l
A 4
I Wait time >26.3 4 S |
Contrast set
RS |R/W [DB7 [DB6 | DB5 [ DB4 [ DB3 [ DB2 [ DB1 [ DBO
o | o o | 1 | 1 |ca|Jcz2|c1 | co

A

Wait time >26.3 ¢ S ]

Indicates no effect.

v
Power/ICON/Contrast control

RS [R/W | DB7 | DB6 | DB5

DB4 [ DB3 [ DB2 [ DB1 [ DBO

o o | 1 | o 1 [lon [ Bon | ©5 | ca
v
| Wait time >26.3 4 S ]
Follower control
RS [R/W [ DB7 [ DB6 [DB5 [ DB4 [ DB3 [ DB2 | DB1 [ DBO
e o | 1 [ 1 0 [ Fon | Rabz [ Rabi1 | Rabo
A4
Wait time >200mS
(for power stable)
Display ON/OFF control
RS [R/AW [DB7 | DB6 [ DB5 [ DB4 [DB3 [ DB2 [ DB1 [ DBO
o | o | o] o o ay ) a i e e
v
[ Wait time >26.3 4 S ]
‘ Initialization end ‘
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12. Inspection Standards/ta% R

ltem Criterion for defects Defect type
1) Display on inspection/ 7~ (1) Non display (2) Vertical line is deficient Maior
§ (3) Horizontal line is deficient  (4) Cross line is deficient !
Size ®(mm) Acceptable number
. v $<0.3 Ignore (note)
Q Black / White spot/™ 5 m% 0.3<d=0.45 3 Minor
0.45<D <0.6 1
0.6<P 0
Length (mm)  Width (mm) Acceptable number
L=<10 W=0.03 Ignore
5.0<<L<10 0.03<W=0.04 3
3) Black / White line/22 5% 4 5.0<L<<10 0.04<W<0.05 2 Minor
55 1.0<L<10 0.05<W<0.06 2
1.0<L<10 0.06<W<0.08 1
L<10 0.08<wW follows 2) point defect
Defects separate with each other at an interval of more than 20mm
Ll ¥
I
ImEn e
T G
4) Display pattern/ i 7~ ‘ Q :Lk Minor
[~—B—~ C+
[
A+B<0.2§ 0<C|] D+E<0.25| F+G=0.25
2 I Ll 2 L 2
Note: 1) Up to!3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size ®(mm) Acceptable Number
O <0.7 Ignore (note)
. 0.7<®<1.0 3
5) Spot-l_lke contrast 10<d <15 1 Minor
irregularity/$4%4] & 1o 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
: : T <04 Ignore (note)
%/g?,;b'es in polarizer/ %55 P4 0.4<®<0.65 Minor
0.65<d<1.2 1
1.2<d 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer/ 3% # Hl /MR Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Minor
LCD panel/#3 _FH V5 R with a soft cloth or similar cleaning.
9) Rainbow color/Ze (4, grc()e;ainbow color is allowed in the optimum contrast on state within the active Minor
10)Viewing-area encroachment/3% | Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
FEIh 2% L BAE AR I shortness or sealing line.
11) Bezel appearance/k 4 Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface £ Hi#%¢ | Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting/:f {422 %% (2) Parts notin the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
: sunkot e | (1) LSI, IC lead width is more than 50% beyond pad outline. :
14) Part alignment/#ifF45 2% | (5) ot than 50% of LS|, IC leads is off the pad outline. Minor
15) Conductive foreign matter (1) 0.45<®,N=1
(solder ball,solder hips)/Z4 (2) 0.3<®<0.45, N=1, ®: Average diameter of solder ball (unit: mm) Minor
Ji R YD (3) 0.5<L, NZ=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw/Zk EE it 54 Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
17) Indication on name plate (2) The separation is more than 1/3 for indication discoloration, in which the Minor

(sampling indication label)/{7 i

characters can be checked.
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