+*~NEWHAVEN DISPLAY

NHD-240128BZ-NSW-BTW-3V3

Graphic Liquid Crystal Display Module

NHD- Newhaven Display

240128- 240 x 128 pixels

BzZ- Model

N- Transmissive

SW- Side White LED Backlight

B- STN - Blue (-)

T- 12:00 view

W- Wide Temperature (-20°C ~ +70°C)
3V3- 3.3VDD

RoHS Compliant

Newhaven Display International, Inc.
2511 Technology Drive, Suite 101

Elgin IL, 60124

Ph: 847-844-8795 Fax: 847-844-8796

www.newhavendisplay.com
nhtech@newhavendisplay.com nhsales@newhavendisplay.com

(1]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/3249061/NHD-240128BZ-NSW-BTW-3V3.html

Document Revision History

Revision Date Description Changed by
0 10/5/2007 Initial Release -
1 6/4/2008 Update table of contents CL
2 4/22/2010 User guide reformat BE
3 11/30/2010 Updated Mechanical Drawing / Updated Block Diagram AK
4 2/16/2011 Pin description / Electrical characteristics updated AK

Functions and Features
e 240 x 128 pixels
e Built-in RA8835 controller
e +3.3V Power Supply
e 1/128 duty, 1/12 bias
e RoHS Compliant
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Mechanical Drawing
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I Specification:
1). Driving: Duty:1/128, 1/12 Bias, vdd: 3.3V
2). Viewing Direction: 12 0’clock
3). Display mode: STN/Blue Mode/Negative/Transmissive
4). Operating temp.:-20°C~+70°C Model Name:
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6). Unmarked Tolerances: =0.2mm APPROVALS DATE | DRAWNNO. SCALE:
7). RoHS Compliant CHI : SIZE: UNIT: Page:
APP:  Guoxiang Ye lad ‘ St mm 11
1 \ 2 3 4 5 \ 6

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/3249061/NHD-240128BZ-NSW-BTW-3V3.html

Pin Description and Wiring Diagram

Pin No. | Symbol External Function Description
Connection
1 VSS Power Supply Ground
2 VDD Power Supply Power supply for logic (+3.3V)
3 VO Adj. Power Supply | Power Supply for contrast (approx — 13.5V)
4 A0 MPU Register Select signal. 0: instruction; 1: data
5 R/W MPU Read/Write select signal, R/W=1: Read R/W=0: Write
6 E MPU Operation enable signal. Falling edge triggered.
7-10 DB0-DB3 MPU Four low order bi-directional three-state data bus lines.
These four are not used during 4-bit operation.
11-14 DB4-DB7 MPU Four high order bi-directional three-state data bus lines.
15 /CS MPU Active LOW Chip Select Signal
16 68/80 MPU Interface Select Pin. 0: 8080 Family 1: 6800 Family
17 /RESET MPU Active LOW reset signal
18 VEE Power Supply Positive voltage supply output (+20V)
19 LED+ Power Supply Power supply for LED Backlight (+3.0V)
20 LED- Power Supply Ground for Backlight

Recommended LCD connector: 2.54mm pitch pins
Backlight connector: - Mates with: -

L e LEDs NHD-240128BZ
RAS835
o 4,8 Bit
ﬁ g ,§5 & FE AR VDD
VEE €8 A 2,05 R VO YSS

\_/u R 18k Oht
i

% VEE
— ) = a o
w o~ o f) " @ =)
@3S wed > =
mggun
Yo oaAa
(4]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/3249061/NHD-240128BZ-NSW-BTW-3V3.html

Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -20 - +70 °C
Storage Temperature Range Tst Absolute Max -30 - +80 °C
Supply Voltage VDD 2.7 3.3 3.5 \Y
Supply Current IDD VDD=5.0V - 3.5 5.5 mA
Supply for LCD (contrast) VDD-VO0 Ta=25° - -13.5 - \Y
“H” Level input VIH 2.2 - VDD \Y
“L” Level input VIL 0 - 0.6 \Y
“H” Level output VOH 2.4 - - \Y
“L” Level output VoL - - 0.4 \Y
Backlight Supply Voltage Vled - - 3.0 - \Y
Backlight Supply Current lled Vled=3.0V - 36 - mA

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Viewing Angle - Vertical AV Cr>2 - 60 - 0
Viewing Angle - Vertical AV Cr>2 - 35 - 0
Viewing Angle — Horizontal AH Cr>2 - 40 - 0
Viewing Angle - Horizontal AH Cr>2 - 40 - 0
Contrast Ratio Cr - 6 - -
Response Time (rise) Tr - - 150 250 ms
Response Time (fall) Tf - - 150 250 ms

Controller Information
Built-in RA8835. Download specification at http://www.newhavendisplay.com/app notes/RA8835.pdf
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Table of Commands
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Command
Code Read
Command
Class Command Hex L Parameters
Description No. of
RD |WR| A0 |D7 |D6 | D5 | D4| D3 |D2 | D1 | DO ©- %" lsection
Bytes
SYSTEM Initialize devi d
System 11o|1]|ol1]ololo]o|o]|o]| a | MaEeCEvcEan 8 | 9-2-1
SET display
Contraol
SLEEP IN 110101101001 1 53 | Enter standby mode 0 8-2-2
DISPLAY 1101|0101 10| 0]|D 58, E'nallaleanjgfsalble 1 8-3-1
ONIOFF 59 | J'SP@Y anddspiay A
flashing
Set display start
SCROLL 1o 1|]0|1]o0of0o|lO| 1|0 0| 44 | address and display 10 8-3-2
regions
CSRFORM 11010101 111 ]0] 1| 5D | Setcursor type 2 8-3-3
Disola CGRAM Set start address of
pay 11ol1]ol1]lol1|1]|1|0]| 0] 5C| charactergenerator > | 93
Control ADR
RAM
4C o
CD|CD Set direction of cursor
CSRDIR 11010100 ]1]1 to 0 8-3-4
110 movement
4F
Set horizontal scroll
HDOTSCR |1 | O | 1|01 ]0]1 101 1] 0] BA . 1 8-3-7
position
Set display overlay
OVLAY i1j]o(1f{oj1|101]1]0|1] 1] 5B 1 8-3-5
format
Drawing | CSRW 1 1 1 11 1] 0| 46 | Setcursor address 8-r1
Control CSRR 1 1 1 1 1 1 47 | Read cursor address 8-4-2
MWRITE | 1 |o|1]ol1]olololol|1]o] a |Wrietdselay — | 9541
Memory memory
Control Read from display
MREAD 1jo(1f{o|1|0(O0O]O)0O| 1] 1] 43 — 8-5-2
memory
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Timing Characteristics

10-3-1 8080 Family Interface Timing

ADCS
taws . taHe
toyce >
WR,RD i tons 7Z¢ \
je——  tcc >
—_— o
toHe
tos N
B
D0 to D7
{write) lE<
- taccs » +—— toHE
D0 to D7
(Read) )k
Ta=-201t075°C
Vop=4.5t0 5.5V |Vpp=2.7 to 4.5V
Signal Symbol Parameter ob ° oo ° Unit | Condition
Min. Max. Min. Max.
— tans Address hold time 10 — 10 — ns
A0, CS ;
tawe Address setup time 0 — 0 — ns
WR teves System cycle time note. — note. — ns
RD tee Strobe pulse width 120 — 150 — ns CL =
tosa Data setup time 120 — 120 — ns 100p
tons Data hold time 5 — 5 — ns
taces RD access time — — ns
tons Output disable time 10 50 10 55 ns
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6800 Family Interface Timing

L it
72 XT
lcyce >
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o P Pl
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[ -

[OHE — ——

¥

[—— 056 ——*

DO to D7 /_
(write) \

[— lACCE 47‘ loHE

7l
A |

DO te D7
(Read)
Ta=-20to 75°C
Vop=4.51t0 5.5V | Vpp= 2.7 to 4.5V
Signal | Symbol Parameter oo ° oo ° Unit | Condition
Min. Max. Min. Max.
—_— toy System cycle time note. — note. — ns
AD, CS, tC " A}drdress :etu time 0 — 10 — ns
tans Address hold time 0 — 0 — ns
thss Data setup time 100 — 120 — ns CL =100
00 to D7 tous Data hold time 0 — 0 — ns | pF
tons Output disable time 10 50 10 75 ns
taccs Access time — 85 — 130 ns
E tew Enable pulse width 120 — 150 — ns
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Display Memory Read Timing

EXT¢O
ic »
tw ——» ice T
VCE —\ /— )L
VAD to VA1S « tcYR »
- | tasc taHC +
VRIW l+—— tRCH —j‘
e
- tRos —p| +— ICEA T tcEa
VDO to VDT + tacy fonz
ﬂ S
Ta=-20t0 75T
Signal Symbol Parameter Vop=4.5t0 5.5V | Vpp=2.7to 4.5V Unit | Condition
Min. Max. Min. Max.
EXT @0 te Clock period 100 — 125 — ns
b VCE HIGH-IeveI e — 50 . e — 50 . ns
VCE pulse width
t VCE LOW-level ot 30 2t — 30 ne
cE pulse width € c
tevr Read cycle time 3te — 3te — ns
Address setup time
VAO to tase t&?&ing edge of te— 70 — t-— 100 — ns
VA15
Address hold time
tane from falling edge of 21 -30 — 2t — 40 — ns
VCE CL =100
Read cycle setup pF
tres time to falling edge te — 45 — te — 60 — ns
VRD of VCE -
Read cycle hold time
tren from rising edge of 0.5t — 0.5t — ns
VCE
tacy Address access time — 3t =100 — 3te—115| Ns
teea VCE access time — 2t- — 80 — 2t —90 | Ns
VDO to Output data hold
VD7 torz | 4ime 0 — 0 — ns
VCE to data off
tees fime 0 — 0 — ns
[9]
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Display Memory Write Timing

- [{~ -

VAD to VA1S
tw lcE
JCE J B J?‘ N
- a5 ——" e
lea
- taHE -4'
4 tas twsc e
- -+ twHe > tAHZ
VRIW e 1 JZ‘ .
—
*— Ilpse —* tDHE tDH2
VDO to VD7 L £
Ta=-20to 757
. Voo = 4.5t0 5.5V | Vpp = 2.7 to 4.5V . .
Signal Symbol Parameter Unit | Condition
Min. Max. Min. Max.
EXT @0 iz Clock period 100 — 125 — ns | CL=100
= pF
tw VCE |_.”GH level tz = 50 — tc-50 — ns
VCE pulse width
¢ VCE LOW-level ot — 30 . 2t — 30 . s
= pulse width c €
torw Write cycle time JHC — 3Me — ns
Address hold time
tanc from falling edge of 21 - 30 — 2t —40 — ns
VCE
Address setup time
tasc to falling edge of tr =70 — itz =110 — ns
VCE
VADto Address hold time
VA15 tca from rising edge of 0 — 0 — ns
VCE
Address setup time
tas to falling edge of 0 — 0 — ns
VWER
Address hold time
faps from rising edge of 10 —_ 10 —_ ns
VWR
Write setup time to
t"."u'SC . gry—— tc - 80 _— IL—: - 115 _— ns
_— falling edge of VCE
VIR Writ gh Ig time fi
rite hold time from
bnc falling edge of VCE Ae-201 — Ae-201 — ns
Data input setup time
VDOt
VD7 ° tose | fo falling edge of tc-85| — |i-125| — ns
VCE
Data input hold time
toHe from falling edge of 21 - 30 — 2t — 30 — ns
VCE
[10]
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Example Initialization Program

//
sbit AO = P3A0;
sbit RW = P347;
sbit E = P374;
sbit CS = P371;
sbitIM = P346;
sbit RST= P3/2;

/!

void Writecom(int A)

{

CS=0;
RW =0;
A0=1;
E=1

}

void Write(int A)
{

CS=0;
RW =0;
A0 =0;
E=1;
P1=A;
E=1;

}

//

void init()

{

IM =1;
RST =0;
delay(10);
RST=1;
delay(100);
Writecom(0x40);
Write(0x30);
Write(0x87);
Write(0x07);
Write(0x1D);
Write(0x50);
Write(0x80);
Write(Ox1E);
Write(0x00);
Writecom(0x44);
Write(0x00);
Write(0x00);
Write(0x80);
Write(0x00);
Write(0x40);
Write(0x80);
Write(0x00);
Write(0x00);
Write(0x00);
Write(0x00);
Write(Ox5A);
Write(0x00);
Write(Ox5B);
Write(0x0C);
Write(0x4C);
Write(0x46);
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Write(0xBO);
Write(0OxBO0);
Write(0x42);
Write(0x00);

for(a = 0; a < 3840; a++)
{

Write(0x00);
}
Writecom(0x46);
Write(0x60);
Write(0x09);
Writecom(0x42);
Write(0x00);
for(a = 0; a < 3840; a++)
{

Write(0x00);
}
Writecom(0x59);
Write(0x04);
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage Endurance test applying the high +80°C, 200hrs 2
storage temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 200hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C 200hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 200hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +60°C, 90% RH, 96hrs 1,2
Humidity Operation (voltage & current) and the high thermal

with high humidity stress for a long time.

Thermal Shock resistance Endurance test applying the electric stress | -20°C,30min -> 25°C,5min ->

(voltage & current) during a cycle of low 70°C,30min =1 cycle
and high thermal stress. 10 cycles
Vibration test Endurance test applying vibration to 10-55Hz , 15mm amplitude. 3
simulate transportation and use. 60 sec in each of 3 directions
X,Y,Z
For 15 minutes
Static electricity test Endurance test applying electric static VS=800V, RS=1.5kQ), CS=100pF
discharge. One time

Note 1: No condensation to be observed.
Note 2: Conducted after 4 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

Precautions for using LCDs/LCMs

See Precautions at www.newhavendisplay.com/specs/precautions.pdf

Warranty Information and Terms & Conditions
http://www.newhavendisplay.com/index.php?main_page=terms
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