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+ ~NEWHAVEN DISPLAY

User’s Guide

NHD-16032AZ-NSW-BBW

LCM

(Liquid Crystal Display Graphic Module)
RoHS Compliant

NHD-
16032-
AZ-
N-
SW-
B-

B-

W-

Newhaven Display
160 x 32 Dots
Version Line
Transmissive

Side White LED B/L
STN- (negative) Blue
6:00 View

Wide Temperature (-20 ~ +70c)

For product support, contact

Newhaven Display International
2511 Technology Drive, #101
Elgin, IL 60124

Tel: (847) 844-8795 Fax: (847) 844-8796

November 19, 2008
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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 0O3.0V Input
Backlight Type
OCCFL MExternal Power M5.0V Input
Backlight Color MWhite O Blue O Amber OYellow-Green
Temperature Range | CONormal 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)
Dot size 0.49mm(L)*0.49mm(W)
Dot pitch 0.54mm(L)*0.54mm(W)
Weight Approx.
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Item Symbol Standard Unit
Power voltage Vop-Vss 0 - 7.0 Vv
Input voltage VSS - VDD
Operating temperature range Vop -20 - +70 |
Storage temperature range Vst -30 - +80
5. Block diagram
Vs
o 1 LCD PANEL
NG — S V0 COM
RS g
R/W [
F RP SEG SEG
pBo-0g7 — 1 VOUT
Ul U2
LED+ —%M
. K LED BKL
6. Interface pin description
Pin no. Symbol Externfxl Function
connection
1 Vss Signal ground for LCM
Power supply -
2 Voo 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
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7. Optical characteristics
TN type display module (Ta=250 , VDD=5.0V)

Item Symbol | Condition Min. Typ. Max. Unit
Viewing angle 0 -25 - -
® C= 4 230 i 30 deg
Contrast ratio Ce - 2 - -
Response time (rise) T: - - 120 150 ms
Response time (fall) T: - - 120 150
STN type display module (Ta=2500, VDD=5.0V)
Item Symbol | Condition Min. Typ. Max. Unit
Viewing angle 0 -60 - 35
Py C=2 20 ) 40 deg
Contrast ratio C: - 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 | Vpp-Vo Ta =250 - - - \%
Input voltage Vob 4.5 5.0 5.5
Supply current lob Ta=250, Vop=5.0V - 1.5 2.0 mA
Input leakage current like - - 1.0 uA
“H” level input voltage ViH 2.2 - Vob
“L” level input voltage Vi Twice initial value or less 0 - 0.6
“H” level output voltage | Von LOH=-0.25mA 2.4 - - V
“L” level output voltage | V. LOH=1.6mA - - 0.4
Backlight supply voltage | V¢ - 5.0 -
Backlight supply current | I gp 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; RIW;E 20 - -
Data setup time Tosw 40 - -
Data hoIdF;ime TH DB0~DB7 20 - -
Enable cycle time Te 1200 - -
Enable pulse width Tew E 140 - -
Enable rise/fall time TrRTF - - 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 hold fime Th DBO~DB7 20 . _
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Write mode timing diagram

Valid data

Read mode timing diagram

Valid data
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Parallel interface :

ST 1% |1i|r._|ll-\._'| msle |1:. pullll;t_'

up [ e £ |1i|:| And can select B bt or d=bil bus interlace 'Ia-} T tiom =21 madruction [
ontre ki, MPLU can control { BS . BW . E | and DBOCDET § pins to complete the data trunsmission.

i d=hil transfer mode, every 8 bits data or instruchion 15 separated into 2 pans, Higher 4 bis

DT b data will transfer
First amd placed into data pins ( DE7-DE4 ) . Lower 4 bits

DE3-DB0 - data will transfer second and placed into data pins
[ DET-DE ) (DBE3-DR0) data pins are not used,

/\ VANV
XX ) D DN

Enslrisinon

RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transter

/

/

A

VA VAN VANYA VAN

Upper Low

Lipper Livs Upper Low

| meruclion

KEAM

Timing Diagram ol 4-bit Parallel Bus Mode Do Transter
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10.Display data RAM(DDRAM)
There are 64x2 bytes for display data RAM ares. Can store display data for 16 characters(16x16) by 4 lines or 32

characters(Bx18) by 4 lines. However, only 2 lings can ba displayed at a time. Character codes stared in DDRAM
point to the fonts specified by CGROM - HCGROM and CGRAM. STT920 display half height HCGROM fants,
user-defined CGRAM fonts and full 18x16 CGROM fonts. Data codes 0000H -- 0008H are for CGRAM
user-defined fonts. Data codes 02H~ FFH are for half height alpha numeric fonts. Data codes ( A140~D75F | are for
BIGS code and (A140- F7FF) are for GB code.

1. deplay HOGROM fonts @ Write 2 byles data to DDRAM 1o display two 8x16 fonts. Each byte represents 1

character font. The data of each byte is 02H~ TFH.
2. display CGRAM fonts © Wite 2 bytes data to DDRAM to display one 16x16 font. Only 0000H - 0002H -
0004aH - D00SH are allowed,
3. dezplay CGROM fonts © Wiite 2 bytes data to DDRAM to display one 16x16 font.
A140H~ DT5FH are for (BIGS) code, A1ADH ~ F7FFH are for (GB) code.

Highes byte ( D15~ D8 1 are written first and than kwer byta ( D700 |
Refer o Table 5 for address map

CGRAM fonts and CGROM fonts can only b displayed In the start position of each address. (Refer toTablke 4)

BO | 81 | 82 | 83 | B4 | B85 | 86 | B7 | 88 | 89 | BA | 8B | 8C | 8D | 8E | 8F
HILIHJLIHJLIHJL|H[L|H|LJHIL(H|L|H[LJHJL(H|L|HJLIH[L|H|LIHJLIH[L
Slijtirjoin|i|x S| T(719(2|0

WM W F LR xR (| F | & |)

Wl E|F .| ].]P]| x| 8|8

/ Table 4
Incorrect position

Graphic RAM ( GDRAM ;
Graphic display RAM supports B4x256 bits bit-mapped memory space. GDRAM address is set by writing 2
consecutive bytas for wartical addrass and horizontal address. Two-bytes data write to GDRAM far one address.

Address counter will autcmatically increase by ome for the next two-byte data. The procedure s as followings.
1. Setverical address (Y ) for GDRAM
2. Set honzontal addrass ( X ) for GODRAM
3. Wiite D15~ D6 to GDRAM Hr(first byte)
4. Witz D7~ D0 o GDRAM iisecond byte)
Graphic display memery map please refer to Table-8

LCD driver

LCD driver hawe 33 common and §4 segments to drive the LCD panel. Segment data from CGRAM (CGROM
HOGROM are shifted into the B4 bits segmeant latches to display. Extended segment driver ST7821 can be used 1o
extend the segment drivers to 255

9/23



Distributor of Newhaven Display Intl: Excellent Integrated System Limited
Datasheet of NHD-16032AZ-NSW-BBW - LCD MOD GRAPH 160X32 WHI TRANSM
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

]
junnan|
s

(

electronic components

NHD-16032AZ-NSW-BBW NEWHAVEN DISPLAY

IPEVH AN alania CLREAM | CGHAM data | CLEAM dain
(char, coey Aaldr, (higher byvie {lower byvie)
HNEEEEEEAEEEEEEEEREEREFEE[ER
[T IE & 0 b Ol S el e O O R R N el e L
4132010
o fen] o fofodef e oferff o] o oo f o Juof oo
fimannnonooinonhonmmam
NENEDEDDDDDEDN0HEDNDE
NINNODEONODOAREDDDONNE

i jofolol]olofafolofgfolojelofrfolo

|
oo {nfolofrfapepa] ofofejo{ojefoff oo
o[t 1 {ofofrfrfolofa] ool o [effofo]o
0 s o0 |3 oo [LLL EOR i|ofafa] ofolelo [ofifofo]o
1oloJololoftfoloft]o]ojol o ftlafofo]o
1olo | Joloftfolofa]ofo]ololo i olofo]o
1o] 1 Jojolofrfojof]o]ojolofi]olafofo]o
o] ] jolofrfrfef] o] ojolofi]olafofo]o
Hi]oJololoftfojoft]o]ojoliolo]afofo]o
1 i]of i jolololo]o]olololfoloelo]lofoo
INNDDEEDREERDDDEDEEDE
L] [ felofofoja]olofa]ololofsfalofa]o

o oo [ofolofojofuf] ol ojo]o]o|e]offrfo
ofolo | fololofif] ol ofoloo]e]ofitfo]o
oo 1 jojoloftfalofofofjolofelelo oo
[0 D R RN olefeli]ofo
Holofdololado]ololofdfolelo]olilolo
o] ifolebrfeb bl o] oTalolofilofo
o] Jofelefafalofofofadolofelelofif oo
[

. 1 jib L0 K 8 B Y
L] A R e ! i | |1] -[I|

L O] (CC3 BN G O (o CCh A ) R S 6 L 1]
JEONEDDDDDDDEEDDEDDD
Lol [ojofi]ajojofolofojofo[ifolofi]o o
Lol ] folefefebe bl o] oo fefo]o
1 oJolfoffolojojojofafofelolaftfo]o
o] ffobrfrpe el oo ffeff oo
L1 [ofeoffo]o]ofofalslolofefefofo]o
il ifole]ojojoafo]ofolofofo]e]ojofo

Table 5 DDRAM data ( character code) » CGRAM data / address map
Mole -
1. DERAM data (charocier code) kil and b2 ore the same o5 CORAM address bitd and bie3,
2. CGRAM address bit 1o bit3 specify 1otal 16 rows, Row 16 is for cursor display. The data in row 16 will be logical O o
thi curaos,
3 CGRAM data for cach address is 146 bits.
4. DDRAM data 1o select CGRAM bitd o bit15 must be “0°. Bitd and bit3 value are “don’l care”,
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GDRAM Horizontal address (X )

0 1 ] e 15

GRS EAEEEEE

(A ) SSaIppe [edIIaA WVHdD

| ifapetprtgat digadintobeda Rt et et et et e L LR PR |

aaaaaaaaaaa

BIS|bAA B3] ceeennennns 1]

Table 8  GDRAM display coordinates and corresponding address
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ICOMN RAM address ICON RAM data

Sen BRI and then se _
IELAM adidress ACE._ACH Higher hyte Lower byie

ACIACZIACTHACOIDIZ | DI4 D3 DI2 {0011 Do | D8 | DR | D7 | D6 | D5 | D4 | D3 | D2 | D | DO

SEED | REC] SIHIT L RECH SEd SELE | RETT SR SECA | BEGID | SECIHD | SEET | SEGEE | SIEGE | SEE

0 i i | SEGs | SEGIT | SEGIE | SEGE | SEGI0 | SEG2 | SEGIT | SEGI | SEGE | SEG33 | SEGDHG | SEG2T | SEGIE | SR | SEGOS | SEGE
n 0 I n SEGET | SFGAT | SRR | SIG38 | SPGEN | SEGET | SEGIE | SPG0 | SE0AE | S0GET | S0 | S0GA0 || S0GAH | STCS | SEGEs | SELAT
1] 1] | 1 SECHE | SEUEY | SR | SEGS] | SEGST | SECISS | SIS | SEGEE | SECD | SEGAT | SECESE | SEGEE | SELED | SECA] | SEED | SELE

1 ] o SECed | SEGEd | SEGES | SEGET | SPE | SECET | SIG0T | SEGETI | SEGTZ | SEGTY | SEGTE | SEGTI | SEGTE | SEGTT | SEGTE | SELTS
1] 1 il 1 SECE | 3B | SECEC | HEGRY | SEGEs | SECHS | SEGse | SEGET ) SECES | SEGEY | SECAR ) SECH | SEONT | SECRY | S B | SE DA
n i I n SRk | SEGOT | SRCEE | SRGeS | SEGITEE | SEGID0 | BEGIOZ | ERGIaa) SPGES | SR G | SRG 1S | SEGIHDT | SFG 1 | SEG 0 | ER G o) SRGETE
] i i i SR I SRS A SEGI N | SEGI IS SEG & | SEGIT | SEG IRSEG ) SEG 3 SEGI 2 |SEGIED | SEGI 2 | SEGI 2 | SEGI 2 | SR G a | SEGEET

U] IN | SREG 29 | SEGE M| SEGIF] | SEGIA2 | SE0130 | SEG 1) SEGRS) SEGE M | SEGLT |SIGEIE | SE G109 | S0G T | SEGI] | SEGIAT | SEGE4T

1 il i 1 SELETE LI AN | SECHT 8 | N LT SECH S8 S9SN M CFCN PSRN | SFOILAS [SEXGL 3 PSELI Y SIS S 3T ]S Ll S Ly

=_== = e
] i 0 BRI SR Giel [SFEGIED | EEGiab | SFGad | SEGIRE | SR an | SFGiaY| SEG R | SR &0 | SRS T | SEGI T |SFGI 13 | SFEGI T | SEGH Ta | SFGi TS
1 0 | 1 SEG To | SEG1 7T | SEG TR | SEG ™ ) SEGIS | SEGIE | SEGIE2 ) SEGIR0) SEGEe | SEC RS | SEG) 8 | SEGIET | SEG) 28 | S50 B | SEG) 90 | 9EG )
1 1] SIS0 | S | SIS | G | 5G| ST | SEG 19 | SEG139| S0G 20 | SEG301 | S0G2e] | sEzn | SEGa | SEdGe | SF G | SnGae
1 1 L] 1 SEEITE | SECINF | SEGIHE | SECT ] | SEC2I2 ) SEGTT ) | SECT S| SECIZI ) SEGT RS | SECI2 1T |SEGINE [ SELT 5 | SECTN | SEGIT | SECETTT | SEGT
1 I 1] SEEITH | SRS | KRGS | SECITT | SEGI2E | SEEITS | SECING | SEGIT] | SIEGIAT | SEGIES |SI6G10 | SREI0E | RIEGISS | SEGIIT | SEGIE | KRG

1 1 I 1 - - -= = = - =

Table s  ICON RAM address, data and Scxment pins

[
)] E
|| o=

[21(3](4
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J1[AJLE]LC
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11. Instruction description
Instruction set 1: (RE=0: basic instruction )

code L Fuer imee
T Descripiion

ks | rw oaTlonsfons| e opaosz| oen oo

P54k

-

Foll DOOR AN, vl " 20017 amal st DR AR addiess countr

R o HIHT

Sl DDERAM address counder 7 AC 5 o "G00, smd pui cursor

10l 1] i 1] i il 0 i ] I Y This
varigi = fhe cosbond of DERAM ane not changed
EWTRY St oursor posilion ad display <hill when diing wrile or risul
1] il 1] i il i} il | (RN }
AR K] apermion
=1, dimplay 11
DISPLAY

1] i 0 i il it 1 ]« Bo|C=1:  cursor (0 T
[ELS RIg
B0 hlank 410

CRSOR
Cupsor preaiion and depline slndl contng 1he comlim] of B
LHSPL AN i i ] i il I |0 L] X A g
TR AT are non changed
CTETRON

P21 B-HIT iwer fage

FLIMCTHOMN | 1= =T imerfaci
i [l ] I 1 I X kit X T2 s
S0 KE BE-1: extemiled in=irustion
IRE @ hasis mslivac s
Sk Sl CGRAM addness b address counter © Al
ek AN i ] i I LERRl BT R BV BT RN -«. in v i ipslrus i S =0 jserdl o T
VIR b 4 AL
5K
i S DIDHAN aididress o address counter | A%
AN 0 &} | ACEACEIAC AL AC T AT T
LT W s T a0
LI
FEEALR
LSy Rogad B [l | 15F 1 B gcmmplonoss o interal cperalion, alo
i 1| BF ACa ]S S| ACE A | AC T AT AL (A5
| [T L] Rz ol 1l wglige of addeess connter 1 A4
& AR
WEITE Wi s o oineemal Koo
| LU I e T L NI O EA e I ] 'Y
Ak (THIEAMOGRAMTEARGTE AR
REAL RAM ) Read daia froen internal RAM _
| 1|07 | Des | D5 ] D6 | 3| 2| 10| I X

(TR AR TR AW TRARATE AN
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Instruction set 2: (RE=1: extended instroction )

colle L Exec. lime
Tnsl. |I|.'\i:|1|il:||:||| .
T A [ [T (RN [ ) [T [T R I54IRHL

=

Froirer <t B oamesde, any odBr insiniclion cas Kenkiale
ST AN IRy il 1} i i il il {i ik i} 1 T3 us

1 0ml 32 halvad, only Comdd OO Gan desplae b

SCROLL ow
SE=0 enable vencnl seredl posmion
RAM
0 ] i i 0 Qi il Ik I &K §SE 0 gnable TRAM adlbess [eslended insirugtiong T3 us
RIE
Skt enable L GREAM oddress{bisic instrustionl
SELECT

Select oot of 4 lme | in EIEAM) and decide wheiher io
REVEERSE i 1l ik (] L] il i} | Kl | K

P& e Uhe displa b fng gl this ssincton T2 s

Iltl.ltfl imilial value s 10

DOE=1 B-FIT inberlinee

D= =BT imnberlice

EXTESNINL
|
FUMCTTH | @ 1] il n 1 |TH X L (K] T2 us
Kl
S0
Li=1  cgraphic display (H
Le=tdpraphie dispday CH |
sI70
1RAM o SR=1: AC5-A00 the address of veriical scroll
] i L I ACE|ACH ACHACTAC ] AC o) 72 us
SR SH=0 ACS- AL the address of 100 BAM
SR
Sl GiTHE AN adidres W sklcas counten | AL
K1
First &1 vereenl sddrgss and the horiaoetal address by
iR A I i il 0 | ACIHACIIAC AL D )
1] 1 | CORTEg HITVE W T g T2 us
BAM 0 A AL A AT A T
Vertionl sddress ramge ACI__ACD
YR )
Haroetal address range A3, ACT
Mol -

1.  Make sure that ST7920 is ned in busy state by reading the busy flag before sending instruction or data. 1T use delay boop
instead please make sure the delay time is enough. Please refer 1o the instruction execution time,
L "RE" s the selection bit of hasic and extended instruction set. Each time when aliering the value of RE it will remain.

[here is nomeed o set RE every time when using the same group of instruction sel
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Initial setting( Register flag) (RE=0: basic instruction)
coile L
Inst. Deseription
0 S R S (D) 80 (REE () (R
ERTRY ] i il i { i il [ I REED B
' Cursor move to nght JDDEAM address counter { AC 1 plus |
WHALE SET 1 o
A U R BT T T N B N £
DISPLAY
- .‘ Display, cursor and blink  ALL OFF
RTATLS olole
CURSOR | o | o | w | « j 1 lsclen] s 1 x
1S AY Mo cursor or display shift operation
SHILET X|X
Fomcmos| Y| Y Y Pjoef x :I- Xl
! JV H 8 BIT MPL imterface . basic instruction sct
| 1]

Imitial setting] Rezister Magz) (RE=1: extended instruction set)

Lst cole d inli
msl. escripion
RBs | KW II 1T I:-J!-'-II 13 |=-|.uﬁ PR [ LR (RIERY P ]
He AL OB [} i i 0 i 1l i i | SR
RAM .
Adlow TRAMaddress or sel CORAM address
e 0
SELECT
(1] 1l i 1k i ] i 1 Kl Ril
RENERSE Begim with normal and oggle 1o reverse
onjn
e i
EXTENDED o o lalol ol x ala
FLIRCTION i Graphic display OFF
S i
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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.

NEWHAVEN DISPLAY

Viewing direction for inspection is 45° from vertical against LCM.

Fluorescent L1

Lamps A
30cm. min 100cm i,

Definition of zone:

A Zone

B Zone

A Zone:

Active display area (minimum viewing area).
B Zone:

Non-active display area (outside viewing area).
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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 Item 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 1"
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
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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 [| N ] O
T T
4 | Line defect, W
( M Line Acceptable Qty.
Scratch <] L W
L -~ 10.015> W Disregard
3.0=L | 0032 W )
20=L | 0.052 W
1.0=L | 010W 1
— 0.05<W Applied as point defect
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.

18/23



g

electronic components

Distributor of Newhaven Display Intl: Excellent Integrated System Limited
Datasheet of NHD-16032AZ-NSW-BBW - LCD MOD GRAPH 160X32 WHI TRANSM
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

NHD-16032AZ-NSW-BBW

NEWHAVEN DISPLAY

No ltem Criterion
6 | Chip
Acceptable criterion
X
. PN Y \L X Y Z
Remark: ~ <2 0.5mm < t2
X: Length t
direction Zr
Y: Short
direction
Z: Thickness
direction o
Acceptable criterion
t: Glass X vy X N 7
thickness N %\\e \ <2 05mm | <t
W: Terminal N | - -
Width T

\

\

N
Y

TTETNN

A\\&

Acceptable criterion

X Y Z
<3 <2

shall not reach to ITO

Acceptable criterion

X Y Z
Disregard <02

IN
~+

Acceptable criterion
X Y Z
<5 <2 < t/3
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NHD-16032AZ-NSW-BBW NEWHAVEN DISPLAY
No. Item Criterion
7 | Segment (1) Pin hole
pattern ) ¢ < 0.10mm is acceptable.
W = Segment width
o = (X+Y)/2
Point Size Acceptable Qty
o< 1/4W Disregard
1/4W< ¢< 1/2W 1
o0 1/2W 0
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.
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.
" PCB (1) Not allow screw rust or damage.
(2) Not allow missing or wrong putting of component.

20/23



g

S Distributor of Newhaven Display Intl: Excellent Integrated System Limited
= Datasheet of NHD-16032AZ-NSW-BBW - LCD MOD GRAPH 160X32 WHI TRANSM

lectronic component Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com
clectronic components

NHD-16032AZ-NSW-BBW

NEWHAVEN DISPLAY

No ltem

Criterion

12 Protruded

W: Terminal Width

Acceptable criteria:

2 TAB bonding strength test

Spcs per SOA (shipment)

Y<04
N N
X7
13 | TAB .
1. Position
W

l | ITO | wig 13W

a7 |/[7/ Hi< 13H
Hl =— TAB

P (=F/TAB bonding width) > 650gf/cm ,(speed rate: lmm/min)

TAB

14 Total no. of acceptable
Defect

A. Zone

B. Zone

in customer’s end product.

Maximum 2 minor non-conformities per one unit.

Defect distance: each point to be separated over 10mm

It is acceptable when it is no trouble for quality and assembly
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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 ab liti
Low temp. Storage -30°C 48 © abnormattiies
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 offimmediately 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.

8. Since dry air is inductive to static, a relative humidity of 50-60% is recommended.

No oA

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.

Noahr®ON =

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 4001 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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