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NHD-16032AZ-NSW-BBW

NEWHAVEN DISPLAY

1. Features

1. Dot matrix LCD module

2. 160X32dots

3. 4-bit or 8-bit MPU interfaces
4. Built-in controller (SPLC780D or equivalent)
5. Display Mode & Backlight Variations

6. ROHS Compliant

OTN
LCD type OFSTN OFSTN Negative

OSTN Yellow Green OSTN Gray MSTN Blue Negative
View direction M6 O’clock 012 O’clock
Rear Polarizer OReflective OTransflective MTransmissive

MLED OEL Olnternal Power O3.0V Input
Backlight Type

OCCFL MExternal Power M5.0V Input

Backlight Color MWhite O Blue O Amber OYellow-Green
Temperature Range | OONormal MWide OSuper Wide
DC to DC circuit OBuild-in MNot Build-in
Touch screen Owith MWithout

Font type

GB code simplified character set

2. MECHANICAL SPECIFICATIONS

Module size

114.0mm(L)*40.0mm(W)* Max13.5(H)mm

Viewing area

64.5mm(L)*16.4mm(W

(L) (W)
Dot size 0.49mm(L)*0.49mm(W)
Dot pitch 0.54mm(L)*0.54mm(W)
Weight Approx.
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4. Absolute maximum ratings

Item Symbol Standard Unit
Power voltage Vop-Vss 0 - 7.0 Vv
Input voltage VN VSS - VDD
Operating temperature range Vop -20 - +70 1
Storage temperature range Vst -30 - +80
5. Block diagram
VSS
o, v LCD PANEL
NG —=——V0 COM
RS @
R/W [
B RP SEG SEG
DBO-0B7 vour
U1 U2
LED+ —%M
- . LED BKL
6. Interface pin description
Pin no. Symbol Extern.al Function
connection
1 Vss Signal ground for LCM
Power supply -
2 Vob Power supply for logic for LCM
3 NC
4 RS MPU Register select signal
5 R/W MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data bus lines.
7~10 DB0~DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
- - Four high order bi-directional three-state data bus lines.
11~14 DB4~DB7 MPU Used for data transfer between the MPU
15 LED+ LED BKL power | Power supply for BKL
16 LED- supply Power supply for BKL




NHD-16032AZ-NSW-BBW NEWHAVEN DISPLAY
7. Optical characteristics
TN type display module (Ta=250 , VDD=5.0V)
ltem Symbol | Condition Min. Typ. Max. Unit
Viewing angle 0 -25 - -
s C=4 130 - 30 deg
Contrast ratio Cr - 2 - -
Response time (rise) T: - - 120 150 ms
Response time (fall) T: - - 120 150
STN type display module (Ta=250 , VDD=5.0V)
Item Symbol | Condition Min. Typ. Max. Unit
Viewing angle 0 -60 - 35
cp C=2 40 : 40 deg
Contrast ratio Cr - 6 - -
Response time (rise) T: - - 150 250 ms
Response time (fall) T: - - 150 250
8. Electrical characteristics
DC characteristics
Parameter Symbol Conditions Min. Typ. | Max. Unit
Supply voltage for LCD | Vbp-Vo Ta =250 - - - vV
Input voltage Voo 4.5 5.0 5.5
Supply current loo Ta=250, Vop=5.0V - 1.5 2.0 mA
Input leakage current lLka - - 1.0 uA
“H” level input voltage Vi 2.2 - Vob
“L” level input voltage Vi Twice initial value or less 0 - 0.6
“H” level output voltage | Vonu LOH=-0.25mA 2.4 - - Vv
“L” level output voltage | VoL LOH=1.6mA - - 04
Backlight supply voltage | Ve - 5.0 -
Backlight supply current | I ep VE-=5.0V R=680HM 30 - 40 mA
9. Timing Characteristics
Write/ Read cycle (Ta=250, VDD=5.0V)
Parameter Symbol Test pin Min. Typ. Max. Unit
Enable cycle time tc 1200 - -
Enable pulse width trw E 140 - -
Enable rise/fall time trtr - - 25
Address setup time TAs RS; R/W;E 10 - - ns
Address hold time TAH RS; R/W;E 20 - -
Data setup time Tosw 40 - -
Data hold ime T DBO-DB7 20 - :
Enable cycle time Te 1200 - -
Enable pulse width Tew E 140 - -
Enable rise/fall time TrTF - - 25
Address setup time TAs RS; R/W;E 10 - - ns
Address hold time TAH RS; R/W;E 20 - -
Data setup time TDDR - - 100
Data hoIdF;ime TH DBO~DBY 20 - -
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NHD-16032AZ-NSW-BBW NEWHAVEN DISPLAY

Write mode timing diagram

>¢E Valid data

Read mode timing diagram

Valid data I}(
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Parallel interface :

STT920 15 parallel mode by pulling  up PS5 |1ir| And cin select & bt or d=bit bus mierlace by Tunctoom el mstrucion ¥

contro] kit ML can control { BS . RW | E | and DBO.DBET § pins to complete the data transmission.

In d-hi transler mode, every 8 bins data or instruction is separated into 2 pans. Higher 4 bits ¢ DRT-1384 3 data will vrans iz
First and placed into data pins | DBET-DE4 ) . Lower 4 biis ¢ DE3-DBO » data will ranster second and placed into daia pins

{ DAT-DEA ) L (DR3-DR0) data pins are nod used,

/\ /N \
XX ) D D

RAM

nslrikissmn

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

/
/ AN

A VAN VA VYA VAN

LUpper Low Ulpper Lioas Upper Lo

o LR KX KX

RAM

|medruction

Timing Dagram of 4-bit Parallel Bus Mode Data Transler
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10.Display data RAM(DDRAM)
There are 64x2 bytes for display data RAM area. Can store display data for 16 characters(16x16) by 4 lines or 32

characters{Bx16) by 4 lines. However, only 2 lines can be displayed at a time. Character codes stored in DORAM
point to the fonts specified by CGROM - HCGROM and CGRAM. ST7920 display half height HCGROM fonts,
user-dafined CGRAM fonts and full 18x16 CGROM fonis. Data codes 0000H - 0005H are for CERAM
user-gefined fonts. Data cogdes 02H - TFH are for half height alpha numeric fonts. Data codes | 4140~ DTSF | are for
BIGS code and (A140~ FTFF) are for GB code.

1. dizplay HOGROM fonts © Write 2 bytes data to DDRAM to display two 8x16 fonts. Each byte represents 1

character font. The data of each byte is 02H - TFH.
2. display CGRAM fonts @ Write 2 bytes data to DDRAM to display ene 16x16 font. Only 0000H « 0002H -
0004H - Q00SH are allowed,
3. dizplay CGROM fonts @ Write 2 bytes data to DDRAM to display one 16216 fonl.
A140H~ DTSFH are for (BIGS) code, A1ADH ~ F7FFH are for (GB) code

Higher byte ( D15-- D& © are written first and than ower byte ( DT -~D0 ) |
Fefer io Table 5 for address map

CGRAM fonts and CGROM fonts can anly ba displayed in the start position of each address. (Refer toTabka 4)

BO | B1 | 82 | 83 | B4 | B5 | B6 | BY | BB | B89 | BA | BB | BC | 8D | 8E | 8F
HILIHILIHILIHIL|H|L|H|L{HIL{H|L|H{LIH|L|H|L{HILIH]L|H|[LIH[L|H|L
slijt{rlolnlilx T|7/9(2|0

W8 | ®||F ] PR B (| I | B |y

AR NESEANANEEESE R

/ Table 4
Incorrect position

Graphic RAM [ GDRAM
Graphic display RAM supports B4x256 bits bit-mapped memaory space. GDRAM address is set by writing 2
consecutive bytes for vertical address and horizontal address. Two-bytes data write to GORAM for one address.
Address cournter will automatically increase by one for the next two-byte data. The procedure = as followings.

1. Setverical address (Y ) for GDRAM

2. Set homzontal addrass (X ) for GORAM

3. Write D15~ D8 to GDRAM vir(first byte)

4, Write D7~ D0 to GDRAM i{second byte)
Graphic display memory map please refer to Table-8

LCD driver

LCD driver have 33 common and G4 segmenis to drive the LCD panel. Segment data from CGRAM JCGROM
HCGROM are shifted into the 84 bits sagment latches to display. Extanded segment driver STT821 can be used to
extend the segment drivers to 256
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NHD-16032AZ-NSW-BBW NEWHAVEN DISPLAY

DNRAM duia CLREAM | CGHAN dain | CLEAM dain
{char, code) Aullilr, (higher bvie {lower byvie)

IREEEEEEEREEREREEEREREEEREE®§ER
[EY I 2 e B ) S ey et R R N e ) Y L

] B R
o ] arfanfd o ef o ofaf o] of ofedafeloofofo
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olo]ojoloftfolofdlo] oloffoflolol oo
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1

1
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olofofojolofeloftft]olofololofeloftfr]o
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ofo] H{ofolofdolofojo i olo Rl oliolo
ofol T e ol o ANDonoo
1NN DDDNEDRDODONOD
o foelTfofebebe b bbb ool o fafed ol oo
[
[

{ofollalofo]ofofdolofelelofi] oo
qa@onnonnonne ulu ull:r

] Al |l -

0 OO (CCH B0 D B (] A (0 K B0 T Y
jomuEmnnnoponnRno@nnm
ol [eleblelolofololaloolelelafrlolo
L0 G LN R RN
Hilololeloblololololafelolbelelofrlolo
DO L O AR
i1 [ofaflololofo{oflololofia]olo
[ ololslofofo]olofo]lolofsjolofolo

Table 5 1 DDRAM data ( character code ) CGRAM data £ address map

Maole -
1. DERAM data (charncter code) bitl amd b2 are the same as CGRAM address bitd and bit3,
2. CGRAM address batl 1o bt spec |1:-. lostaal D6 roows, Bovw 16 = [or cursor .Ju.'|1|1|} Thee data o row 16 will be I|_|;_:|.-|_':_|.I LI 1
the cursos,

CCGRAM data for cach address is 16 hits.
4. DDRAM data to select CGRAM bitd 1o bit1S must be 07 Bit0 and bit3 value are “don't camn”.

a
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GDRAM Horizontal address (X)

0 I - 15

(A ) SSAIppe [BOIIIA WYHAD

| ehebaded bt i dufutadidt ot S etred Frt et bbb ket -l e et et b L LR L PR |

sy -1 (s 30 [ ] RPTPRPPS b0

Table 8  GDRAM display coordinates and corresponding address
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ICON RAM address SCON RAM dutn
Sea SR, and then s
IRLAM address AC._._ACO Higher byte Lower byte
ACIHACTACHACOIDIS JOIS ) D3 fI2 000 | D] D | DR | OF | Das | D5 | D | D3 | D2 | [x | D0
SELG | RECI o] B KR HECH SEE SECS | KFLT SEE SECH | SECID | BEGL | SEEIT | SEGIE | SEGH | SRR
o 0 1 1 SEGIs | SEGIT | SECIE | ARG | SEGI0 | SEG2) | SEG2T | SEGRY || SEGRs | SEGI | BECGDe | SEGT | SEGHE | SEC3 | SEGAS | EEGEH
0 1] I 1] SIGAT | S0GA) | G | SEGES J S00G | SEGET | SEGAE | SEGIS | SR | SPdE | SRCAD | SIG4T | SR | SECeS | SEGaE | SRGAT
1] L] 1 1 SECHE | SEdEE | SECEND | SEGS] | SELET ) SECISS | SIG84 | SEGRE )| SRS | SEGAT | SECESE || SEGE | SELAD | SELG] | SEGED | SELEE
1] 1 1] RNECEA || SEGEE | SEDES | SEGET || SRR | SEGEE | SIGTT | SEGTI | SEGTI | SBGT) | SEGTE | SEGTI | SEGTE | SELTT | SRGTE | SELTE
i 1 1 1 SECH | SEGE] | SELRET | SEGET | SELEL | RELEY "'\-I.i_.l-l‘ SEGET | SELEEE | SEAE | SELFEI || SELEH § SELAT | SELRS | SESS | SELAT
0 i i 1] Shas | SRGOT | SFCeE | SRGed §SEG e | SR B G ) SFGA | SPG Rl | &G T0ES | SRGES | SEGIDT |SFGI0E | G | ERGHO|SEGEHT
] i i i EEGIITISEGH A | SEGI M | SEGH TR ISEGEH | SEGIIT)ESRGIHRISEGI i9)SEGI 3] SEGI D |SEG 3 [ SEGI TR SEGI 24 | S 3 | SEGi n | SEGEET
] o S I8 | S0 29 | SDGES | SEGIE] ISIG1IA2 | SEE10 | S ) SEGEAS | SEGERE | SEGLET |SEGLETE | SEGIS | S0G 1 | SEG4 | SEGTEE | S0G1ET
1 i ] 1 SEE| B R EEL 45 | SECHI 48 | MELI ST R SECI 48 | SEL1 8% | SELIMIESECHS] | SEGISD | SECHIAS [ SEGH 34 | SELTSS | SECH S | SELVET | SEL S S
1] i 1] EEGIRSEGIG] |SEGIR] | SEGIALSFG e | SEGITS | BREGIa | SFGIaT | SEGWEE | BEGIE | SEG 10 SEGITI |SEGITY | SFGIT] | SEGITa) SEGI TS
1 (1] i ] SEG I Te S ) 77 | ARG T | SEGI T SEi S | SEGoE) | =R SEGi=a ) SEG s | SR Es |SEG ae | SEGIET | SR8 | SEG e | SEG T s EG i
1 o S0 92 | SPG190 | S | spraies fSras | S0 o7 | S5 o | S | s | secaol | SrG2eg | seiond |SGas | SGIe | secos | Srdsat
1 1 ] 1 SIS | SECD | SEGIM | SECT ISECS 2 | ST | SECTI4ESEGT I S )| SEGINS | SECZIT | SEGIUE | SELTTS | SEGI0 | SEGII | SECTTT S22
1 1 SDEITE | SECE2S | SBGIIE | SECCIT | SEGIIE | SEEIIS | SEDZNG | SEG2S] | S0GI32 | SEG2ES | SEG2M | SELDDE | SEGI5E | SEGIIT | SECTHE | 51062 TE
1 | | 1 == = == =

[0

Tahble &

L]

IO RAM address, data

8|

L]
=~

and Seement pins

El

(L

e

.

1

8|

r

s
DFl=
£

(5B TICE]
el
T
C

- || M

+ [ 4] o]

]

IO W] =

Ll 4|
i=]

0

el
Q5=
L

Al Al Fa

et [ I I T O [ = [ T R e

S& =N

1)

u‘ux

e

|- S| L_B{0=1

ULS
i-a

Tahle 7

16x8 half-height characters
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11. Instruction description
Instruction set 1: (RE=0: baxsic instruction)

cimle L e rime
Ins Deseription
TEl I (e (R (RS (T [RIEEl [EE [RTE (R [EE TN P
Fill VR A gty " 200107 anad =t DO AR addness counlsr
CLEAR ] (] I i il I il I (1] ] )i
W o HEH"
Sl DDEAM address counder © AC 3 do "O00®, amd pul cursor
10l ol oo | a | i i ] [ X Thn
woarigim - the cosdend of DIEEAR ane nist changed
WY Sl oursaor peeiliom aned display =hill whin dinneg wnle or raald
1l i 1] i il i il | [Tk Y Iy
Ml nl COpRETa i
1= dhaplay 11
ISP LAY
1] i 1] i il i 1 ]« I [C=0:  cursar i TXas
IR
Bl hlank 410
CIRSOR
Cursor posiion and deplin shill contn 1he o] Of
ISP ] u ] ! 1] I |5C| L] X | X T2
DR AN g nol changed
LTk B
18 =1 H-HIT iweriage
FLIPC T | 10 =0 &S=[MT imscriace
il 0 i i | I » i X Ta WS
S ke BE- L extemiled insirustion
IRE. i hasi imsl o si
SE1 el CGFLAM mdkdress W sddress counier © Al
Lirh Al il [} il | A ACE AL AL A Al T}
W b ]
SF
i et DIDEAN uddress s address counier 1A
DREAN i [ | ACF|ACEAC I AL AC T AL TX s
LT Y 1= Tieegd o i
LIRS
FEALN
LRy Rizad B TR | 16F 1 fow gosmpleios ol anlenel operiion. ol
] 1| BF | ACa]| A5 | ACE| A0 3| ACTAC T AL s
| || Hogznad oaal 1hi vgliie of addeess Gonnlei T
& AR
WHITE Wirite dtns 1o inccmal B
[ T R Y MEER TN EER MR ETN N :
A TR AN GRS R ARG A R
REAL RAM Kead daia from intermal KR )
| 1 OF | e | 5 | D ) 3 | D2 | | 0 T
(TR A NGB A ST RS P A T
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Instruction set 2: (RE=1: extended instruction)

cadle L Exec. ilme
[ITET ilescriplinon
T S (S (RN R [ (R R FHRHE)
JEnter st b andde, iy odbe T dnsinichion cak leniiale
ST AN EEY i [ i i il ] i I i} T3 us
1ol 32 balted. onlv Comd 3 FOOR Gan desplan g
SCROILL or
SE=1 enable venical scredl posaion
FAN
I il il 1] lu] il I I | SRR cnable TRAN abbess [eslended insIrigLing) T2 s
wEE
SH=0r enahle £ GREAM oddressbgsic insirugtion
SELICT
Seleod | oot of 3 lmse | i EHIEAM ) and decile whsether o
REVIERSE I 1} ! ] ] il i | R | Kb freserse the display by angeleg this ssimcan T2 s
Iltl.ll.lll imilial v alueas  1HI
=1 BT imkgrliaee
OL= d=BIT nberiaice
EXTESIHL
|
FUMCTTIOHY I L] iF L} 1 IH b! i LK} T2 s
14}
S0
Co=1  cemphic display (Y
L=l graphic dispday CH|
s101
1RAM oo SRE=1- ACE-AC0 ihe address ol vertical scmll
1 L} L I ACE|ACH AT ACTLAC T AC) 72 us
SUHLHLL SR A5 ALK the address oF 100N BLAM
SR
St G AN addesss v awkdscas copmer | &L
11
Firsa se1 wemeenl sddress and the horieceas) address by
G A I oo o |aciaczaciaco :
1 ] | GOy g W T | i T3 us
RAM A AT AL AL AC T AL
Vericnl sddress e AC_ACD
WIER i
Haongoetal address mnge A3, ALT
Meanlge -

1. Make sure that ST7920 is not in busy state by reading the sy flag before sending instruction or data. 11 use delay boop
inatead please make sure the delay time is enough. Please refer 1o the instruction execution time.
1. TRE" is the selection bit of basic and extended instruction set. Each time when altering the value of RE it will remain.

Mhere is nooneed 10 se1 RE every time when using the same group of instruction sel
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Initial setting(Register flag) (RE=0: basic instruction)

codle L.
Insi. [heseription
TEN IR0 (T G [ETE (R S EEE [E) G
EMTRY djojoejpofgaejold | & ) _
Cursor move to right 2DRAM address counter | AC ) plus |
WHIDE SET
Iy
) ] Ii] { 1] i I 3|« I
IS LAY . .
Display, cursor and blink  ALL OFF
IATLS
’ olofo
CLRESOR HEEE o0 [SCfRLY XX
TS AY Mo cursor or display shift eperation
SHITT X|X
|4}
Fumemion | 0P N H R T &t -
3 BIT MPL imerface | basic instruction set
£1 |
1 il

Initial setting] Rezister Nawe

RE=1: extended instruction set)

cuule L
Insi. descriplion
T Y [ (B (R T (EE EE B BT
SLCRIAL LR i i il il i I SKE
[N S
Al TRAMaddres or set CORAM address
e 0
SELFCT
I¥] il i 1 i] ] [¥] | Rl | B0
REVERSE B with normal and toggle o reverse
oy o
s 1
EXTEMDED o | o ) o | o oLl % Jafoa
FLIMCTHON RE Giraphic display OFI
SE1 0
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12. QUALITY SPECIFICATIONS

12.1 Standard of the product appearance test
Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent lamps.

Distance between LCM and fluorescent lamps should be 100 cm or more. Distance between LCM and
inspector eyes should be 30 cm or more.

Viewing direction for inspection is 45° from vertical against LCM.
Fluorescent L— e

Lamps A
30cm min 100em o,
§45° ?/
Lem LCD | |

Definition of zone:

A Zone

B Zone

A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing area).

16 /23
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12.2 Specification of quality assurance
AQL inspection standard

Sampling method: MIL-STD-105E, Level Il, single sampling

Defect classification (Note: * is not including)

Classify ltem Note | AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Back-light 1,8
Non-display Flat cable or pin reverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13

17/23
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Note on defect classification

No. Item Criterion
1| Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approval sample
Background color
deviation
3 | Point defect, $Y Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) X $<0.10 Disregard
0.10<¢=< 0.20 3
0.20<¢< 0.25 2
¢ = (X+Y)/2 0.25<¢< 0.30 1
¢>030 (| P W] O
T
4 | Line defect, W
( N Line Acceptable Qty.
Scratch = L W
L -~ 10.015>2 W Disregard
30=L | 0032 W )
20=L | 0.052 W
1.0=L | 0.10W 1
- 0.05<W Applied as point defect
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.

18/23



NHD-16032AZ-NSW-BBW

NEWHAVEN DISPLAY

No ltem Criterion
6 | Chip
X Acceptable criterion
_ N Y X Y V4
Remark: A = <2 0.5mm | < t/2
X: Length t
direction Zr ?\
Y: Short
direction
Z: Thickness
direction
¢ Gl Acceptable criterion
: ass
. X Y V4
fhickness V! %\\ <2 0.5mm | <t
W: Terminal 1
Width T \\\\X\X\X\\\\

Acceptable criterion
\ X Y V4
N I <3 <2 <t
Y N \\\\\\ shall not reach to ITO

S\\&

Acceptable criterion

X
Disregard

Y 4

In
e
NS}
In
~+

Y Acceptable criterion
X Y Z
W
LV <5 | <2 < 13
o Z¢
X
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No. Item Criterion
7 | Segment (1) Pin hole
pattern ) ¢ < 0.10mm is acceptable.
W = Segment width
¢ = (X+Y)/2 X
s/ < x _
< Point Size Acceptable Qty
YL 4 o< 1/74W Disregard
f— 7Y |1/4W< p< 1/2W 1
BN /% o0 1/2W 0
W Unit: mm
8 | Back-light (1) The color of backlight should correspond its
specification.
(2) Not allow flickering
9 | Soldering (1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
4| Lead
_/—
- —
50% lead
10 | Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
1 PCB (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.
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No ltem Criterion

12 Protruded

W: Terminal Width \ \ Acceptable criteria:
WNE VY Y <0.4

N N
X
13 | TAB -~
1. Position
W

l < ITO | wic 1/3W

T |/f/ Hi< 13H
HI L=— TAB

2 TAB bonding strength test

TAB

P (=F/TAB bonding width) = 650gf/cm ,(speed rate: 1mm/min)
Spcs per SOA (shipment)

14 Total no. of acceptable
Defect

A. Zone

Maximum 2 minor non-conformities per one unit.

Defect distance: each point to be separated over 10mm

B. Zone

It is acceptable when it is no trouble for quality and assembly

in customer’s end product.
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12.3 Reliability of LCM
Reliability test condition:

Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48
No abnormalities
Low temp. Storage -30°C 48
in functions
Low temp. Operating -20°C 48 and appearance
Humidity 40°C/ 90%RH 48

Temp. Cycle 0°C « 25°C »50°C 10cycles

(30 min <~ 5 min — 30min)

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance shall be free
from remarkable deterioration within 50,000 hours under ordinary operating and storage conditions room

temperature (20+8°C), normal humidity (below 65% RH), and in the area not exposed to direct sun light.

12.4 Precaution for using LCD/LCM
LCD/LCM is 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 isoproply 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 Newhaven Display

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
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defective insulation of terminals.

The modules should be kept in anti-static bags or other containers resistant to static for storage.
Only properly grounded soldering irons should be used.

If an electric screwdriver is 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 is inductive to static, a relative humidity of 50-60% is recommended.

No ok

®

Soldering Precautions:

Soldering should be performed only on the 1/O terminals.

Use soldering irons with proper grounding and no leakage.

Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

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

Nogakwd—

Operation Precautions:

1. The viewing angle can be adjusted by varying the LCD driving voltage Vo.

2. 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.

3. Driving voltage should be kept within specified range; excess voltage will shorten display life.

4. Response time increases with decrease in temperature.

5. Display color may be affected at temperatures above its operational range.

6.Keep the temperature within the specified range usage and storage. Excessive temperature and humidity
could cause polarization degradation, polarizer peel-off or generate bubbles.

7. For long-term storage over 4000 C is required, the relative humidity should be kept below 60%,and avoid

direct sunlight.
Limited Warranty
Newhaven Displays and modules are not consumer products, but may be incorporated by Newhaven

Display’s customers into consumer products or components thereof, Newhaven Display does not warrant
that its LCDs and components are fit for any such particular purpose.

1.

The liability of Newhaven Display is limited to repair or replacement on the terms set forth
below. Newhaven Display 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 Newhaven Display and the customer, Newhaven Display will only replace or
repair any of its LCD which is found defective electrically or visually when inspected in accordance
with Newhaven Display 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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