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1. SPECIFICATIONS

1.1 Features

[tem Standard Vaue
Display Type 16* 2 Characters
LCD Type STN, YG, Postive, Trandlective, Extended Temp.
Driver Condition LCD Module: /16 Duty, 1/4 Bias
Viewing Direction 6 O’ clock
Backlight YGLED B/L
Weight 369
Interface
Other
1.2 Mechanical Specifications
[tem Standard Vaue Unit
Outline Dimension 85.0 (L)* 36.0 (W)*14.5 max.(H) mm
Viewing Area 66.0 (L) *16.2(W) mm
Active Area 56.21 (L) *11.5(W) mm
Dot Sze 0.56 (L) *0.66(W) mm
Dot Pitch 0.60 (L) *0.70(W) mm
Note For detailed information please refer to LCM drawing
1.3 Absolute Maximum Ratings
[tem Symbol Condition Min. Max. Unit
Power Supply Voltage Vbp -0.3 7.0 \%
LCD Driver Supply Voltage Vicp Vop-10.0 | Vbb+0.3 | V
Input Voltage Vin 03 | Vppt03 | V
Operating Temperature Top Excluded B/L -20 70
Storage Temperature Tor Excluded B/L -30 80
Storage Humidity Hp Ta 40 - 90 %RH

PC1602LRU-HWB-H Rev.0(DK)
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1.4 DC Electrical Characteristics

Vpp=50V +10% V=0V Ta=25

ltem Symbol Condition Min. Typ. Max. | Unit
Logic Supply Voltage Vpp 4.5 5.0 55 \Y,
“H” Input Voltage ViH 0.7 Vop - VoD \%
“L” Input Voltage Vi -0.3 - 0.6 v
“H" Output Voltage Vor |OH=-0.1mA 3.9 - Voo | V
“L” Output Voltage VoL [oL=0.1mA - - 0.4 \%
Supply Current Iop Vpop=5.0V - 15 - mA
-20 - - -
LCM Diriver Voltage Vop 25 *1 - 6.0 - \
70 - - -
Note:*1. THE Vop TEST POINT ISVpp - Vo.
1.5 Optical Characteristics
LCD Pand 1/16 Duty 1/4Bias Vi cp=6.7V Ta=25
Item Symbol Conditions Min. Typ. Max. Reference
View Angle e C>2.0, £=0° 40° - - Notes1 & 2
Contrast Ratio C e=5,/F=0° 5 7 - Note 3
Response Time(rise) tr e=5° AE=0° - 150ms - Note 4
Regponse Time(fdl) tf e=5A&=0 - 300 ms - Note 4

PC1602LRU-HWB-H Rev.0(DK)
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Note 1: Definition of anglesq and A

Lignt (when reflected) z (q=0°)

Y’ (A=180°) % q </

\ > LCD pand
P

X’

Light (when tranamitted ) Y(A=0°)
(@=90°%)

Note 3: Definition of contrast C

Brightness (reflection) of unselected dot (B2)
C=%%%YaYaYaYaYaYaY2¥1¥1¥2YaYaYaYaYa
Brightness (reflection) of selected dot (B1)

Brightness (reflection) of
selected dot
(%0)
I Brightness
: B2 (reflection) of
Brightness B unsefected dot
(reflection)
|
0
operating voltage (v)

Note 2: Definition of viewing anglesql and g2

Cmax.

Contrast
C 20

ql

naked eyeand viewing angle q &

g2
viewing angle q (4 fixed)
Note:  Optimum viewing anglewith the

Cmax. Above are not dwaysthe same

Note 4: Definition of response time

Ve

-Vien)

I | |
11U U— ml
Non-selected state ——————1—— Selected state— Non-selected state
Contrast
90%
10%
Time
- ]

Note: Measured with atransmissive LCD

panel which is displayed 1 on?

Vicp : OFH&IFQ th@

t; : Responseti

frrm ¢ Frame frequency

me (rise) t; : Responsetime (fall)

PC1602LRU-HWB-H Rev.0(DK) Page6
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1.6 Backlight Characteristics

LCD Module with LED Backlight

Maximum Retings

ltem Symbol Conditions Min. Max. Unit
Forward Current IF Ta=25 - 300
Reverse Voltage VR Ta=25 - 8 \
Power Disspation PO Ta=25 - 1.38 W
Operating Temperature Top - -20 70
Storage Temperature Tsr - -40 80
Solder Temp. for 3 Second - - - 260
Electrica / Opticd Characterigtics
Ta =25
ltem Symbol Conditions Min. Typ. Max. Unit
Forward Voltage VF IF= 120 mA - 4.2 4.6 \%
Reverse Current IR VR=8V - - 0.2 mA
Waveength Ap IF=120 mA 571 - 576 nm
Lu;nVJirt}:;th:zfgilw v IF=120 mA 120 150 ] /P
Color Ydlow-green
PC1602L.RU-HWB-H Rev.0(DK) Page?
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2. MODULE STRUCTURE
2.1 Counter Drawing

L COPTERL SIGNKLE 4 SEGMENT DRIVER SCALE:  |WODEL NAME
_ | , /1| PC1802-H _
A i - . ﬂ UNIT: TiTLE _
: | SACRHE _ aom o | COUNTER DRAYING |
EDL: | PAGE: |DRAFN M0,
4 1f1 | PC-85005
The tolerance unless clossified +£0.3mm mnp_.m.,{_ ___:_ﬁ;.mEh@ﬁEmi
__....F.nnx.kfn._x..“...rr [
3 Fad m_
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2.2 Interface Pin Description

Pin No. Symbol Function
1 Vss Signd ground (GND)
2 VDD Power Supply for logic (VDD > Vs9
3 Vo Operating Voltage for LCD (variable)
Register Sdlection input
4 RS High = Data reglster | |
Low = Ingruction register (for write)
Busy flag address counter (for read)
5 o RIW sggnd input is used to select the read/write mode
R/W High = Read mode, Low = Write mode
6 E Start enable sgnd to read or write the data
7~10 Four low order bi-directiona three-state data bus lines.
DBO ~DB3 Used
For datatransfer between the MPU and the LCD module.
These four are not used during 4-bit operation.
Four high order bi-directiond three-state data bus lines.
Used for data transfer between the MPU and the LCD
11~14 DB4~DB7
module.
DB7 can be used as a busy flag.
15 A Power supply for LED B/ L (+)
16 K Power supply for LED B/L (-)
Contrast Adjust
Vbp
2
Vo
% LCD MODULE
10~20KW 3
15 16
Negative voltage |
L
4.2V
PC1602LRU-HWB-H Rev.0(DK) Page9
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2.3 Timing Characteristics

* Writing data from MPU to ST7066U

RS AV ?

—=——T as—=— —=——T An—
R/W N

AN

~—[pw—" =A™
E g |
Tr Tosw= ~Tu
DBO-DB7 >J Valid data .L<
Tc
« Reading data from ST7066U to MPU
-V
RS > i >
———T As—=— ——— T Ar—=—
RW
Tr Tew — = Tau™
E
—=—T boR ~—TH
DBO-DB7 Valid data
Tc

PC1602LRU-HWB-H Rev.0(DK) Pagel0
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- Write Mode (Writing data from MPU to ST7066U)

(Vop=+5V+10%, VsV, Ta=25°C)

Symbol Characterigtics Test Condition Min. Typ. Max. Unit
Tc |Endble CydeTime RnE 1200 - - ns
Tpw |Enable Pulse Width RnE 140 - - ns
Tr, Tr |Enable Rise/ Fdl Time PnE - - 25 ns
Tas |Address Setup Time Pins RS, RW,E 0 - - ns
Tan [|AddressHold Time Pins:RSRW,E 10 - - ns
Tosw |DataSetup Time PinsDBO~DB7 40 - - ns
Ty |DaaHold Time PinsDBO~DB7 10 - - ns

- Read Mode (Reading data from ST7066U to MPU)

(Vop=+5V+10%, Vss=V, Ta=25°C)

Symbol Characterigtics Test Condition Min. Typ. Max. Unit
Tc |Endble CydeTime RnE 1200 - - ns
Tpw |Enable Pulse Width PnE 140 - - ns
Tr, Tr |Endble Rise/ Fdl Time PnE - - 25 ns
Tas |Address Setup Time Pins RS, RW,E 0 - - ns
Tan |AddressHold Time Ans:RSRW,E 10 - - ns
Topr |DataSetup Time PinsDB0~DB7 - - 100 ns
Ty |DaaHold Time PinsDBO~DB7 10 - - ns
PC1602LRU-HWB-H Rev.0(DK) Pagell
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2.4 Display Command

Ingtruction Code Description
Ingtructions Description Time
DB | DB | DB | DB | DB | DB | DB | DB
RS | RIW (2MKH2
7 6 | 5| 4 3| 2 1] 0
Clear Write "20H" to DDRAM. and set
] 0O 0| 0] 00|00l 0] O] O] 1 |DDRAM addressto"00H" from 1.52ms
Display
AC.
Set DDRAM address to "00H"
RetUM from AC and return cursor to it's
Home 0| 0| 0|]0|O0O|0]| 0] 0] 1]|x |origind podtionif shifted. 1.52ms
The contents of DDRAM are not
changed.
Sets cursor move direction and
Entry Mode ifi i ift.
Y ololo|ololo|ol|1|u| s |Peehes dslay snft. Thess .
Set operations are performed during
datawrite and read .
Display D=1: entiredisplay on
ON/OFF | 0| 0| 0| 0O| 0| 0| 1|D|C| B |C=1:cusoron 37us
B=1: cursor position on
Sat i d displ
Cursor or it conrl bi, and et
Display | 0| 0| 0| o] o 1]|sc|rL|x |x [TV OHODLANCIMEATEIN, 1 o2 o
. without changing of DDRAM
Shift
data.
) DL: interface datais 8/4 bits
Function L
et O]l O] 0| 0| 1 |DL{N| F | x|x |NL:numbe oflineis2/1 37us
F: font 9zeis5x11/5x8
Set .
CGRAM ololol1 AC|AC|AC| AC| AC| AC |Set CGRAM addressin address 37us
5|al3|2]1]0 |coute. H
Address
Set .
DDRAM olol 1 AC|AC|AC|AC|AC| AC| AC |Set DDRAM addressin address 37us
6|5(al3|2]1]0 |counte. H
Address

PC1602LRU-HWB-H Rev.0(DK) Pagel2
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Reed Bu Whether during internal operation
Y AC|AC|AC|AC|AC|AC| AC |or not can be known by reading
Flag and BF Ous
6|54 3| 2| 1| 0 |BF Thecontentsof address
Address
counter can aso be read.
: Wi . M
Write Data o7 o6l os | palpsl ozl b1l Do rite datainto internad RA 37us
to RAM (DDRAM/CGRAM).
R f ' M
Read Data 07 | D6 | D5 | D4 | D3 | D2 | D1 | Do |6 dtafrom intemal RA 37us
from RAM (DDRAM/CGRAM).
Note:

Be sure the ST7066U is not in the busy state (BF=0) before sending an ingtruction from the MPU to the

ST7066.

If an indruction is sent without checking the busy flag , the time between the first ingtruction and next
ingruction will take much longer than the indruction time itsdf.
Refer to Indruction Table for the list of each indruction execution time.

PC1602LRU-HWB-H Rev.0(DK)
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2.5 Character Pattern
B CHARACTER PATTERN(EB,WB)

ngh 4- blt (D4to D?’} of Character Code (Hexademmal)

ek - I' ALY

o[1]2]a[a[s]e[7z[s8 s [aA[B[c[D|[E]F]

\ l

CG —— E --E E =-E E---= - """ = ='=.- .=-- E - = - E - E -
| O |[RAM|__C.. | By | | £ | aed [Hamas | “aeed 1

(1) | | | =
‘ |CG ------ £ | =8 |8 BlE B senw)oeaplw= [Comlgy = | T § 2 [eemE
1 |[RAM o~ I TR B R € R o ol [TE|F [T

| {2} - --- - .‘ - - ... - - = - - -7 -

; CGM Cm | lE e e e | | R g N i ¢ i M B W | el e e
' RAM| = et (S xRS0 (5" 3|3 C|Eeeed | BTEV |20 83,3 ("eemla "2l &
L B el O e e R G R LR et wme™{Smmetl 2f

CG =" = = ---=- .---- -.--- - -.- - - - - -:: =‘ - = -

RAM| =% zifr) te B T Reee o oamnn ) Dile e T T Rem T Emi

| 3 (4) | = = “aee" "snn" eeme” Tamw - wnen “ees" ["wa"E e = = “mmee 4

CG | oofeEin| ach 1877w [TET| e BleEe | oem | Do [eoEe| o7 (gt IETTTE| LTy

1 4 RAM § -.E-- '--E. E-.-- E -.-: :-- .:::E =---= -.E.- g E ---- -. .-
i (5) = | =

[ |

CG | & (== afgmozmlEee==iz g |0 .| Zama | te | gTtelE L [leBel|  _g|esmea(SEEER|

5 RAM P | el TTTpiEees B 31plllnE E Dl geemptie Sl TET g of CE

N [o ]
20
203
| ma

Lower 4-bit (DO to D3) of Character Code (Hexadecimal)

CG =7 =" |2™"zlE BISL SR .. . . oziz .- ™" - - ETTE o e EERE:
| 8 |RAM| = | S [o""%g|S""%%| a"a_|E% 2| Ia7 |See=8|§ 2| E% |°°0°°|7S0°°|_°°C_| ET-_ 2%
-'77 iy | (1) :-‘ - -.- - -.. -.- - - - LL 2] -- -;—7 ----- .
| ‘ ICG I": o P ™ e ¢ SN | - T '.I ol Sl e EET "8 - E
9 |[RAM| = = | "T2E| 2 | "2 | E |Tweez|Zes wi|%eanz| 2 | "= |2 5|27z TS0
| o M R il sl R Rl s il s Bl i O Il it B
CG = = o e mmew = - - ™ " - Temsy smEEs = EE:::
A | RAM|" S, |=2-I| 2 £ | =" | T2 |TTaE"|moaaz|E Elame=.] o S o= IS, EEess
(3} wala . J oo o - e e - - R ens” 2" " aness . mEmam| s =
TCG T I | I PR Bl IECTE Y P Y I I S -
B|RAM| £ "87| 28 18eC | B°" |8 .= | "z | "B [se. m("-f.|emenT[E | E IR °|---Ef
, (4) =5 - |® Tel g |ET-. S| mm |E TS{aTRCR] P N feeae] |7 =
caG - = . i 5 | aPa | mminlaemie | el e |
C lmam 0 .. sD Rl T B e celpmmm I BRLS :
(5) | Ll i S | & | =8 |§7 §|Teme" | fanask| o |Taan,|Seend
| ca | . E. .Z| ""2 — | " mem | . I | I
BN BAM T BB aonas| 208 8 81 B (T2 o= | g (maefiEmioegie® (BES SR
B (6) I el L i el B0 O
CG |aaf Tee B Ele" ™ "ale me |a"e w! mem | omle==za| E"TisTais|2"""ziz"T"z|EEIIS
E |RAMZee | o | 7|8 ™8 T il e e R i e
| @l 1T F % T T e
lca |l R U 1 e | ate | ==m | E P FEUNE N |
F |RAM ==2 |_® -2 & EOE|l=llzoelllzl=t LRLEE s PRI RIS 2 IE ppE|
(8) = | ——— - - il Mt b Bl =
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufactur | Product Inventory
Item Customer Sdes R&D QA . Purchase
ing control control
Info Survey
\
Marketing || Reques >y Inoury > Project evauation
. .
Design NG Pged Vdiddior |«
v Quote e OK
—»  Contract
L x Design check
Sl Sample test & —‘
e
v
NG S
Approval Veification
NG Vv OK
Sample approva OK
A
Rlot run & Rdiability test
PFilot v
Run NG Veification
& v _OK
Mass Specification preparation
7
Product Mass production 4—‘
4
OK
Inspection NG
. \ 4
Sy :
OIIJ? Shipment v
Shpou
PC1602LRU-HWB-H Rev.0(DK) Pegel5
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Manufactu| Product Inventory
Item Customer Sales R&D Q.A _ Purchase
rng control control
Info —>» dam ¢
¢ Falure andyss
Ardygsreport
Sdes
Service Corrective action
Tracking (<€
QA 1. 1SO 9001 Maintenance Activities 2. Process improvement proposal
" |3. Equipment cdibration 4. Education And Training Activities

ACIVItY |5, Standardization Management

PC1602LRU-HWB-H Rev.0(DK) Pael6



s22POWERTIP

3.2 Inspection Specification
Inspection Standard  MIL-STD-105E Table Norma Inspection Single Sampling Level
Equipment Gauge MIL-STD Powertip Tester Sample
IQC Defect Level Major Defect AQL 0.4; Minor Defect AQL 1.5
FQC Defect Level  100% Inspection
OUT Going Defect Levd  Sampling

Specification
NO ltem Specification Judge | Leve
1 Part Number The pa_\rt number is inconsistent with work order of N.G. | Major
production
. The quantity isincongstent with work order of .
2 Quantity oroduction N.G. | Maor
Electronic The Qspl_ay lacks of some patterns. NG [ M gor
characteristics of Missng line N.G. | Maor
3 LCM Thedzeof missngdot, Ais 1/2 Dot sze N.G. | Maor
A=(L +W )+ 2 |Thereisnofunction. N.G. | Mgor
Output datais error N.G. | Mgor
Materid is different with work order of production N.G. | Maor
LCD isassambled in inverse direction N.G. | Maor
Bezd isassembled in inverse direction N.G. | Maor
Shadow iswithin LCD viewing area+ 0.5 mm N.G. | Mgor
Appearance of | The diameter of dirty particle, Ais  0.4mm N.G. | Minor
Di idelengthis  3.0mm, and 0.01mm width .
A=(L+W)+ 2 r(;yogfntm endt N.G. | Minor
4 Di ide Digdlay iswithout protective film N.G. | Minor
(Fr?d%?l?ng Conductive rubber is over bezd 1mm N.G. | Minor
scratch  bubble) Polarizer exceeFIs over ylewlng areaof LCD N.G. | Minor
Areaof bubblein polarizer, A 1.0mm, the number of .
. . N.G. | Minor
bubbleis 1 piece.
0.4mm Areaof bubblein polarizer, A 1.0mm, the .
. . N.G. | M
number of bubbleis 4 pieces. nor
Burned area or wrong part number is on PCB N.G. | Mgor
The symbol, character, and mark of PCB are :
unidertifigble N.G | Minor
The stripped solder mask , Ais  1.0mm N.G. | Minor
0.3mm  gripped solder mask or visible circuit, A .
5 Appesrcagce of 1.0mm, and the number is 4 pieces N.G. | Minor
A=(L + W)= 2 Thereis particle between the circuits in solder mask N.G | Minor
' Thecircuit is peded off or cracked N.G | Minor
Thereis any circuits risen or exposed. N.G | Minor
02mm Areaof solder bal, Ais  0.4mm N.G | Minor
The number of solder bal is 3 pieces '
The magnitude of solder bal, Ais  0.4mm. N.G | Minor

PC1602LRU-HWB-H Rev.0(DK)
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NO Item Specification Judge | Level
The shgpe of modeling is deformed by touching. N.G. | Mgor
Appearanceof  |Insufficient epoxy: Circuit or pad of ICisvishle N.G. | Minor
6 molding Excessive epoxy: Diameter of moddingis  20nm NG. | Minor
A=(L+W)+ 2 lorheightis 2.5mm e
The diameter of pinholein modedling, Ais  0.2mm. N.G. | Minor
Thefolding angleof framemustbe 45 +10 N.G. | Minor
The area of stripped electroplate in top-view of NG. | Minor
4 Appearance of frame |frameg, Ais  1.0mm. T
A=(L+W)+ 2 [Rugt or crack is (Top view only) N.G. | Minor
The scrf_;tched width of frameis  0.06mm. NG. | Minor
(Top view only)
Electrica Thecplor of backlight is nonconforming N.G. Ma:or
L Backlight can’ t work normally. N.G. | Mgor
characterigtic of ; .
8 backlight TheLED Ian_1p can twor!< normdly_ N.G. | Magor
The_unsoldermg aref_i(_)f pin for backlight, NG. | Minor
A=(L + W)= 2 Ais  1/2 solder joint area. e
The height of solder pin for backlightis ~ 2.0mm N.G. | Minor
The mark or polarity of component is unidentifiable. N.G. | Minor
The height between bottom of component and NG. | Minor
surface of the PCB isfloating  0.7mm T
D 14w
1 i
T H - N.G. | Minor
10 Assembly parts 4)‘ |(_
A=(L+W)+ 2 D’ Pad
End solder joint width, D’ is  50% width of :
component termination or width of pad N.G. | Minor
S'dg ovgrhang, Dis  25% width of component NG. | Minor
termingtion.
Component is cracked, deformed, and burned, etc. N.G. | Minor
The pplantyof component is placed in inverse NG. | Minor
direction.
Maximum fillet height of solder extends onto the
component body or minimum fillet height N.G. | Minor
is  05mm.

PC1602LRU-HWB-H Rev.0(DK)
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4. RELIABILITY TEST
4.1 Reliability Test Condition

NO Item Test Condition
_ Storageat 80 = 2 96~100 hrs
High Temperature ) -
1 Surrounding temperature, then storage at norma condition
Storage
4hrs
Storageat-30 = 2 96~100 hrs
Low Temperature ' -
2 Surrounding temperature, then storage at norma condition
Storage
4hrs
1.Storage 96~100 hrs 60+ 2 , 90~95%RH surrounding
temperature, then storage a norma condition 4hrs.
3 High Temperature (Exduding the polarizer).
/Humidity Storage or
2.Storage 96~100 hrs 40+ 2, 90~95%RH surrounding
temperature, then storage at norma condition 4 hrs.
-20 -2 - 70 5 25
4 Temperature Cyding < (30mins) (5mins) (30mins) (5mins) >
10 Cyde
o 10~55Hz ( 1 minute) 1.5mm
5 Vibration _—
X,Y and Z direction  (each 2hrs)
Air Discharge: Contact Discharge:
Apply 6 KV with 5 times Apply 250V with 5 times
discharge for each polarity +/- discharge for each polarity +/-
6 ESD Tegt g polarity . g . polarity
_ i Testing location:
Tegting location
1.Apply to bezd.
Around the face of LCD
2.Apply toVdd, Vss.
Packing Weight (Kg) Drop Height (cm)
0~454 122
7 Drop Test 45.4~90.8 76
90.8 ~ 454 61
Over 454 46

PC1602LRU-HWB-H Rev.0(DK)
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5. PRECAUTION RELATING PRODUCT HANDLING
51SAFETY
5.11 If the LCD pane bresks, be careful not to get the liquid crystd to touch your skin.

51.2 |If the liquid crystd touches your skin or clothes, please wash it off immediately by
using sogp and weter.

52 HANDLING

521 Avoid any strong mechanical shock which can bresk the glass.

522 Avoid datic eectricity which can damage the CMOS L SI-When working with the

module , be sure to ground your body and any dectrica equipment you may be using.
5.2.3 Do not remove the pand or frame from the module.

524 The polarizing plate of the display is very fragile. So , please handle it very
carefully ,do not touch , push or rub the exposed polarizing with anything harder
than an HB pencil lead (glass, tweezers, €tc.)

525 Do not wipethe polarizing plate with adry cloth , asit may easly scratch the
surface of plate.

526 Do not touch the display area with bare hands , this will stain the display area.

52.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with
a cleaning naphtha solvent.

528  To control temperature and time of solderingis280+ 10 and 3-5 sec.
529 To avoid liquid (include organic solvent) stained on LCM
5.3 STORAGE
531 Store the panel or module in a dark place where the temperatureis25 + 5
and the humidity is below 65% RH.
532 Do not place the module near organics solvents or corrosive gases.
5.3.3 Do not crush , shake, or jolt the module.
54 TERMS OF WARRANTY
541 Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted responsibility
This product has been manufactured to your company’ s specification as a part for
use in your company’ s general eectronic products. It is guaranteed to perform
according to delivery specifications. For any other use gpart from generd
€lectronicequipment , we cannot take responsibility if the product isused in
nuclear power control equipment , aerospace equipment , fire and security
sysems or any other gpplicationsin which thereisadirect risk to human life
and where extremey high levels of rdigbility are required.
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