“—=NEWHAVEN DISPLAY

NHD-2.4-240320SF-CTXI#

TFT (Thin-Film Transistor) Liquid Crystal Display Module

NHD- Newhaven Display

2.4- 2.4” diagonal

240320- 240 x 320 pixels (portrait mode)

SF- Model

C- Built-in Controller ( 1LI9328)

T- White LED backlight

X- TFT- normally black

- Wide Temp (-20C ~ +70C), 12:00 view direction
#- 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
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Document Revision History

Revision Date Description Changed by
0 7/1/2009 Initial Release
1 3/1/2010 Updated Pin 13 to “Active low Read Strobe” MC
2 7/21/2010 Mechanical drawing update MP

Functions and Features
e 240x320 pixels
LED backlight
2.8V power supply
8-bit or 16-bit Parallel interface
Built-in ILI9328 controller
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Mechanical Drawing
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Pin Description

Pin No. | Symbol External Function Description
Connection
1 GND Power Supply GND
2 Y- NC No Connect
3 X+ NC No Connect
4 Y+ NC No Connect
5 X- NC No Connect
6 LCD_ID MPU/NC LCD ID pin (No Connect)
7 VCC Power Supply Power Supply for LCD (2.8V)
8 IOVCC Power Supply Logic Signal Supply IOVCC=1.65 ~ VCC
9 FMARK MPU/NC Used when writing RAM data in sync with frame (No connect)
10 /CS MPU Active low Chip Select (can tie to GND)
11 RS MPU Register Select: 0= write index register, 1= write data
12 /WR MPU Active low Write strobe
13 /RD MPU Active low Read strobe
14 DBO MPU Bi-directional data bus
15 DB1 MPU
16 DB2 MPU 8-bit: use DB15-DB8
17 DB3 MPU 16-bit: use DB15-DBO
18 DB4 MPU
19 DB5 MPU
20 DB6 MPU
21 DB7 MPU
22 DB8 MPU
23 DB9 MPU
24 DB10 MPU
25 DB11 MPU
26 DB12 MPU
27 DB13 MPU
28 DB14 MPU
29 DB15 MPU
30 /RESET MPU Active LOW reset
31 IMO MPU IMO0=0 : 16-bit i80 IMO=1: 8-bit i80
32 NC NC No Connect
33 GND Power Supply GND
34 LED-1 Power Supply LED Cathode (GND)
35 LED-2 Power Supply LED Cathode (GND)
36 LED-3 Power Supply LED Cathode (GND)
37 LED-4 Power Supply LED Cathode (GND)
38 LED-A Power Supply LED Anode (3.2V)
39 GND Power Supply GND

LCD connector: Hot-bar solder directly to PCB
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Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Operating Temperature Range Top Absolute Max -10 25 +60 °C
Storage Temperature Range Tst Absolute Max -20 25 +70 °C
Supply Voltage VCC 2.5 2.8 3.3 \Y
1/0 Supply Voltage IoOvVCC 1.65 2.8 33 \Y
Supply Current ICC VCC=2.8V - 7 9 mA
“H” Level input Vih 0.8vCC - VCC \Y
“L” Level input Vil 0 - 0.2vCC \Y
“H” Level output Voh 0.8vCC - VCC \Y
“L” Level output Vol 0 - 0.2vCC \Y
Backlight Supply Voltage Vied - 3.2 - \Y
Backlight Supply Current lled Vled=3.2V - 20 - mA
Brightness - 350 - cd/m2
Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Viewing Angle - Vertical VA Cr>10 -15 +35 0
Viewing Angle - Horizontal VH Cr>10 -45 +45 0
Contrast Ratio Cr 3.2V, 25°C 250
Response Time (rise) Tr 10 ms
Response Time (fall) Tr 20 ms

Driver Information

Built-in ILI9328 controller.
See specification at http://www.newhavendisplay.com/app notes/1L19328.pdf
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No.| Registers Name RW |RS D15 D14 D13 D12 D11 D10 09 D8 o7 D& D5 D4 D3 D2 D1 ol
IR_| Index Register w10 ID7 106 ID5 104 103 102 101 100
|SR | Status Resd R 0 L7 LE LS L4 L3 L2 L1 LD 0 0 0 0 0 0 0 0
00h| Criver Code Read R |1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0
01h] Driver Qutput Control 1 W1 0 0 0 0 0 Shi 0 S5 0 0 0 0 0 0 0 0
02h| LCD Driving Control W1 0 0 0 0 0 0 ECO ECR 0 0 0 0 0 0 0 0
03h] Entry Mode W1 TRI DFM 0 EGR 0 DACKE | HWM 0 0 0 /D1 /D0 AM 0 0 0
04h| Resize Control W1 0 0 0 0 0 0 RCV1 RCVD 0 0 RCH1 RCHD 0 0 RSZ1 RSZ0
07h| Display Control 1 W1 0 0 PTCE1 | PTDED 0 0 0 BASEE 0 0 GON OTE CL 0 D1 Do
|08h| Display Control 2 W1 0 0 0 0 FP3 FFPZ FP1 FFPO 0 0 0 0 EP3 EPZ EP1 EPO
|09h| Display Control 3 W1 0 0 0 0 0 PTS2 PTS1 PTSO 0 0 PTG1 PTGOD ISC3 1I5C2 1S5C1 ISC0
0AH Display Control 4 W1 0 0 0 0 0 0 0 0 0 0 0 0 FMARKOE] FMIZ Fhl1 FRID
0CH RGE Display Interface Control 1 | W ] 1 0 EMNCZ | ENC1 EMNCD 0 0 0 R 0 0 DM1 DMD 0 0 RIM1 RIMOD
0DH Frame Maker Position W1 0 0 0 0 0 0 0 FIMPE FMPT FMPE FMPS FLIP4 FMP3 FMP2 FIP1 FMPOD
OFh] RGE Display Interface Control 2 | W ] 1 0 0 0 0 0 0 0 0 0 0 0 VEPL HSPL 0 DPL EPL
10h| Power Control 1 W1 0 0 0 SAP 0 ETZ ET1 ETO APE APZ AP1 APD 0 DSTE SLP STE
11h| Power Control 2 W1 0 0 0 0 0 oCiz OC11 DC10 0 DCoz DCo1 DCoo 0 VG2 VC1 VCo
12h| Power Control 3 W1 0 0 0 0 0 0 0 0 VCIRE 0 0 PON VRH3 VRHZ | VRH1 VRHO
13h| Power Control 4 W1 0 0 0 VDV4 VDV3 VDV2 VDV1 VDOVD 0 0 0 0 0 0 0 0
20h| Horizontal GRAM Address Set w1 1] 1] 1] 0 1] 1] 1] 1] ADT ADE ADS AD4 AD3 ADZ AD1 ADD
21h| Vertical GRAMAddress Set W1 0 0 0 0 0 0 0 AD16 AD1S | AD14 AD13 AD12 AD11 AD10D ADS ADS
22h| Write Data to GRAM w1 RAM write data (WD17-0) / read data (RD17-0) bits are transfemed via different data bus lines according to the selected interfaces.

29h| Power Control 7 W1 0 0 0 0 0 0 0 0 0 0 VCMS WVC M4 VCM3 WCMZ | VCM1 VCMD
2B Frame Rate and Color Control W1 0 0 0 0 0 0 0 0 0 0 0 0 FRS[3] FRS[Z] | FRS[1] | FRS[O]
30h| Gamma Contral 1 W1 0 0 0 0 0 KP1[2] | KP1[1] | KP1[0] 0 0 0 0 0 KPO[Z] | KPO[1] | KPO[O]
31h] Gamma Contral 2 W1 0 0 0 0 0 KP3[Z] | KP3[1] | KP3[0] 0 0 0 0 0 KP2[Z] | KP2[1] | KP2[0]
32h| Gamma Contral 3 W1 0 0 0 0 0 KPS[E] | KPS[1] | KPS[O] 0 0 0 0 0 KP4[Z] | KP4[1] | KP4[0l
|35h) Gamma Control 4 W1 0 0 0 0 0 RP1[2] | RP1[1] | RP1[0] 0 0 0 0 0 RPO[Z] | RPO[1] | RPO[O]
36h| Gamma Contral 5 W1 0 0 0 VRP1[4]] VWRP1[3] |VRP1[Z] |VRP1[1] | VRP1[0] 0 0 0 0 WVRPO[3] JVRPO[Z] |VRPO[1] | VRPO[O]
37h| Gamma Control & W1 0 0 0 0 0 KMN1[Z] | KN1[1] | KN1[0] 0 0 0 0 0 KNO[Z] | KMNO[1] | KNO[O]
|38h| Gamma Control 7 W1 0 0 0 0 0 KMN3[2] | KN3[1] | KN3[O] 0 0 0 0 0 KMNZ[Z] | KMN2[1] | KNZ[O]
|39h) Gamma Control 8 W1 0 0 0 0 0 KME[Z] | KMS[1] | KNS[O] 0 0 0 0 0 KM4[Z] | KMNA[1] | KN4O]
3CH Gamma Control 8 W1 0 0 0 0 0 RM1[Z] | RM1[1] | RMA[O] 0 0 0 0 0 RMNO[Z] | RNO[1] | RMNO[O]
30K Gamma Control 10 W1 0 0 0 WVRN1E] | VRN1[E] |VRNI[Z] VRN ] VRN1[O] 0 0 0 0 WRNO[3] | VRNO[Z] [VRNO[1]] VRNO[D]
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No.| Registers Nama Riw [rs p15 | p14a | p13 | b1z D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 Do
50h :Z:;;TE'A::FE“ Start w1 0 0 0 0 0 0 0 0 | Hsar | Hsee | Hsas | Hsas | Hsas | wsaz | Hsat | Hsao
51h| Horizontal Address End Position | W | 1 0 0 0 0 0 0 0 0 HEAT | HEAS | HEAs | HEas | mEas | mEaz | HEAt1 | HEAD
52h| Vertical Adcress Start Position | w | 1 0 0 0 0 0 0 0 | vsas | vsar |vsas | wsas | vsas | wsas | vsaz [ vsar | vsao
53h| vertical Adcress End Position | w | 1 0 0 0 0 0 0 o | wvess | vear [vess | veas | veas | veas | veaz [vear | veao
g0h| Driver Output Cortrol 2 T G5 0 NLS | NL4 NL3 Nz | onet | NLo 0 0 scns | scna | scns | scmz | sent | scio
61h| Base Image Display Control T 0 0 0 0 0 0 0 0 0 0 0 0 0 nDL | VLE | REW
BAH Vertical Scrall Control TE 0 0 0 0 0 0 0 vis | vz | vis | wis VL4 VL3 viz | vt | vio
80h| Partial Image 1 Display Position | w | 1 0 0 0 0 0 0 0 |ptoros Jetopor [proros | poros | PToPos | Proros |PToPoz [PToPO1 [PTOPOD
81h| Partial Image 1 Area [Start Line) | W | 1 0 0 0 0 0 0 0 |ptsacs Jrrsact |Prsacs | Prsacs [PTsacs | pTsacs |prsacz [prsact [PTsac
82h| Partial Image 1 Area (End Line) | w | 1 0 0 0 0 0 0 0 |ptencs Jrresct |PreEacs | PTEaos [PTEACs | PTEAC: |PTEAC [PTEACT [PTEAM
83| Partial Image 2 Display Position | w | 1 0 0 0 0 0 0 o__|ptoris Jetori7 [pToris| pToris [ PToP14 | PTOP13 |PTDR12|PTOP11 |[PTOPID
84h| Partial Image 2 Area [Start Ling) | W | 1 0 0 0 0 0 0 0 |ptsats Jrrsatr |prsats|prsats [pTsats | pTsats [prsatz [prsat [PTsatn
[85h| Partial Image 2 Area (End Ling) | w | 1 0 0 0 0 0 0 0 |ptenisferentz |prEats| PTEAts [PTEA14 | PTEA1Z [PTEAZ [PTEAT [PTEATD
90h| Panel Interface Control 1 A E 0 0 0 0 0 0 ot | ovioo ] o 0 0 0 RT3 | RTMI2 | RTMI1 | RTMID
92h| Panel Interface Control 2 T E 0 0 0 0 0 nowiz | nowit | nowio] o 0 0 0 0 0 0 0
[95h| Panel Interface Cantrol 4 TE 0 0 0 0 0 0 |owverfoves] o 0 | rrnes | rrnea | rrnes | Rrnez| rRiner] rTneo
A1h| OTPVCM Programming Contral | W | 1 0 0 0 0 OTP_ 0 0 0 0 0 WCM_ [ VEM_ WCM_ | WCM_ | VCM_ | VCM_
PGM_EN OTP5 | oTPZ | o©TP3 | OTPZ | OTPT | OTPD
A2h OTPVCM Satus and Eratie | W 11 PGII_ | PGM_| WGM_ | VCW_ | voWM_ | veM_ | ver_ [ vem_ | o 5 0 0 0 0 o | Ve
CNTT | eNTO | DS D4 D3 D2 D1 D0 EN
ASH| QTP Programming ID Key w11 KEY | KEY | KEY | KEY KEY KEY | KEY | KEY | KEY | KEY | KEY | KEY KEY KEY | KEY | KEY
15 12 13 12 11 10 g 5 7 6 5 4 3 2 1 0
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage Endurance test applying the high +70°C, 96hrs 2
storage temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -20°C, 96hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +60°C, 96hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -10°C, 96hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | +50°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 | -10°C,30min -> 25°C,5min ->

(voltage & current) during a cycle of low 60°C,30min = 1 cycle
and high thermal stress. 100 cycles
Vibration test Endurance test applying vibration to 10-150Hz, 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=4KV, RS=330kQ, CS=150pF
discharge. Five times

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
See Terms & Conditions at http://www.newhavendisplay.com/index.php?main page=terms
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