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Product Specification

NHD-C0420AZ-FSW-FBW-3V3

NHD- Newhaven Display

C0420- COG, 4 Lines x 20 Characters
AZ- Model

F- Transflective

SW- Side white LED Backlight

F- FSTN (+)

B- 6:00 Optimal View

W- Wide Temperature

3V3- 3.0V LCD, 3.0V Backlight

Newhaven Display International, Inc.
2661 Galvin Court, Elgin, IL 60124 USA ROHS

Ph: 847.844.8795 | Fx: 847.844.8796 Compliant
www.newhavendisplay.com
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Additional Resources

> Support Forum: https://support.newhavendisplay.com/hc/en-us/community/topics

GitHub: https://github.com/newhavendisplay

Example Code: https://support.newhavendisplay.com/hc/en-us/categories/4409527834135-Example-Code/

Knowledge Center: https://www.newhavendisplay.com/knowledge center.html

Quality Center: hitps://www.newhavendisplay.com/quality center.html

Precautions for using LCDs/LCMs: https://www.newhavendisplay.com/specs/precautions.pdf

YV V ¥V V V VY

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Mechanical Drawing

Product Description: 4x20 Character COG LCD
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SCALE 2:1
PIN SIGNAL
1 VSS
2 VDD
3 CSB
4 RESB
5 AQ
§) R/W
7 E
8 DBO
9 DB1
10 DB2
11 DB3
12 DB4
13 DB5
14 DB6
15 DB7
16 C68
17 PS
18 1IC
19 LED-A
20 LED-K

1. Drlver |C: IST3602 COMBL/ Standard Tolerance: (] ° NEWHAVEN DISPLAY
« . . 5x8 * 4Line (Unless otherwise specified) ®
2. Derlng MOde: 1/33 Duty, 1/7 B|aS — | COM15 e Li 0 3p Drawing/Part Number: Revision:
Inear: *=0.3mm
3. Interface: 8-bit 6800/8080 Parallel, 3/4-wire SPI, 1>C HCOMO SEG119— —— — SEG20 : BNHD-CO420AZ-FSW-E§W-3V3
. . Un!ess o.therwis? spfetl:ified: rawn By: K. Lewis pproved By: K. Lewis
4. Power Requirement: 3.3V LCD, 3.0V/60mA Backlight L - S e L
5. Optl Cal Featu res. FSTN (+), Tra nSﬂECtIVE, 6:00 VleW, Wh |te BaCkl |ght CoMI5 IST3602 COM31 This drawing is solely the property of Newhaven Display International, Inc.
. . The information it contains is not to be disclosed, reproduced or copied in
6. Recom mended FFC Con nector: 20p| n 05m m p|tCh whole or part without written approval from Newhaven Display.
] | 2 | 3 | 4 i 5 6 | 7 8




o /—~NEWHAVEN DISPLAY

Pin Description

Pin No. Symbol External Connection | Function Description
1 Vss Power Supply Ground
2 Vop Power Supply Supply voltage for logic (3.3V)
3 CSB MPU Active LOW Chip Select signal
4 RESB MPU Active LOW Reset signal
5 AO MPU Register Select Signal. AO=0: Command, A0=1: Data
6 R/W MPU 6800 Mode: Read/Write select signal, R/W=1: Read R/W=0: Write
/WR 8080 Mode: Active LOW Write signal
7 E MPU 6800 Mode: Operation Enable signal. Falling edge triggered.
/RD 8080 Mode: Active LOW Read signal
8-15 DB0-DB7 MPU Parallel Interface:
DBO0-DB7: Bi-direction 8-bit data bus
Serial Interface:
DB6: Serial Clock (SCL)
DB7: Serial Data (SDA)
16 Ce8 MPU Select MPU interface pin. C86=H: 6800; C86=L: 8080
17 PS MPU Parallel/Serial Select. PS= H: Parallel; PS=L: Serial (IIC=H)
18 IIC MPU I2C mode select. 1IC=H: 12C mode disabled; lIC=L: I2C mode enabled
19 LED-A Power Supply Backlight Anode (3.0V)
20 LEK-K Power Supply Backlight Cathode (Ground)

Recommended LCD connector: 20pin 0.5mm pitch

Interface Selection

Pin Name | [ PS C68
8-bit 6800 Parallel H H H
8-bit 8080 Parallel H H L
3-wire SPI H L H
4-wire SPI H L L
12C L ID1 IDO

The PS and C68 pins configure the least significant bits of the I12C slave address (ID1 and ID0), allowing four options:

0111100 (C68=0, PS=0), 0111101 (C68=0, PS=1), 0111110 (C68=1, PS=0), and 0111111 (C68=1, PS=1).

DDRAM address

1123 |4

5

10 |11 (12 |13 |14 |15|16 |17 |18 |19 | 20

00| 01|02|03

04

05 | 06|07 |08

09 |OA|OB|OC|OD|OE|OF|10|11 |12 |13

1819 | 1A | 1B

1C

1D | 1E | 1F | 20

21122 (23|24 |25|26|27|28|29|2A | 2B

3031|3233

34

3536|3738

39 |(3A|3B|3C|3D|3E|3F |40 | 41|42 |43

48 | 49 | 4A | 4B

4C

4D | 4E | 4F | 50

51|52 |53|54|55|56|57|58|59|5A 5B
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Wiring Diagram

NHD-CB420AZ—-F SW-FBW-3V3
8-bit 6BBB Parallel
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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 Vob - 3.0 33 3.6 \Y
Supply Current lop Top =25°C, 0.5 1.25 2.5 mA
Supply for LCD (contrast) Vieo Vpp=3.3V 8.30 8.50 8.70 Y
“H” Level input ViH - 0.8 * Vpp - Vop \Y
“L” Level input Vi - Vss - 0.2 * Vop \Y
“H” Level output Von - 0.8 Voo - Vss Y
“L” Level output VoL - Vss - 0.2 Voo \Y
Backlight Supply Current ILep - 30 60 90 mA
Backlight Supply Voltage Vieo lLep = 60mMA 2.7 3.0 33 vV

*The LED of the backlight is driven by current drain; drive voltage is for reference only. Drive voltage must be selected to ensure backlight current drain
is below MAX level stated.

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Optimal Top QY+ - 30 - 0
N Bottom ®Y- - 40 - 0
Vv CR22
A";‘;’l';g Left oX- - 30 - o
Right OX+ - 30 - 0
Contrast Ratio CR - 2 3 - -
. Rise Tr R - 90 250 ms
Response Time Fall T Tor = 25°C : 110 350 ms

Controller Information

Built-in IST3602 Controller: https://support.newhavendisplay.com/hc/en-us/articles/33466233169175-1ST3602



https://support.newhavendisplay.com/hc/en-us/articles/33466233169175-IST3602

RNATIONAL
Table of Commands
Default Instruction Table
IS[1:0]=Don’t Care
No| Instruction | A0 |W/R |DB7 |DB6 |DB5 |DB4 | DB3 | DB2| DB1| DBO Description '“ﬁ‘r'l‘;“’;"’"
Display clear and set AC to "00H".
1|DisplayClear | 0 | 0 | 0 | O [ 0 | O | O] 0| 0| 1 |goaCt0"00H". It will return cursor ms
Return to the original position if shifted.
2 |AC Retum Zergl 0 0 0 0 D 0 0 0 L X [The contents in DDRAM are not changed. 20us
ISet cursor move direction. The effects are
3 | Set Entry Mode| 0 0 0 0 0 0 0 1 I/ID | 0 performed after each data access (write or 20us
read).
D=1: Entire display on; C=1: Cursor on;
4 |Display Control| 0 0 0 0 0 0 1 D C B |B=1: 20us
lCursor position blinks.
) DL: Interface data is 8/4 bits; 1S[1:0]:
5 | Function Set 0 0 0 0 1 0 0 0 |1S1]150 select instruction table. 20us
¢ [et DDRAM 0fo0 0 0 1 0] 0] 0] 0 | setDDRAM address into AC (address 20us
pAddress 0| o ACB | AC5 | AC4 | AC3 | AC2 | AC1| ACO counter).
7 |Read Status 0 ACBE | AC5 | AC4 | AC3 | AC2Z | AC1 | ACD | Read the content of AC (address counter) 20us
. Write data into internal RAM (DDRAM/
8 |Write Data 1 0O |D7 | D6 | D5 | D4 | D3| D2 | D1 | DO CGRAM/ ICONRAM) 20us
Read data from internal RAM (DDRAM/
9 [Read Data 1 1 D7 | D6 | D5 | D4 | D3| D2 | D1 | DO CGRAM/ ICONRAM) 20us
I1S[1:0]=(0,0)
Instruction
No| Instruction | A0 (W/R |DE7 |DB6 | DE5 |DB4 | DE3 | DB2 | DB1 | DEO Description Time
Cursor Shift or] S/C and R/L: Immediately move cursor or
"lpisplayshit | O [ O [ O[O [ O [ [SCIRL| O | O L display by 1. “0us
oo |ofofr]ofo o] |Fecrmmimemon:
2 Set CGRAM 20us
IAddress .
Set CGRAM address into AC
0 0 0 |AC6E |AC5|AC4 | AC3 | AC2 | AC1|ACO (address counter)
1S[1:0]=(0,1)
No| Instruction | A0 |W/R |DB7 |DB6 |DB5 | DB4 | DB3 | DB2 | DB1 | DBO Description '“5.‘|.'i‘r‘:;'°"
1 |Follows Control| 0 0 0 0 0 1 0 0 | BS1|BS0 |BS[1:0]: Bias select 20us
2 Set ICON RAM 0 0 0 4 o lacalacslaczlact|aco Set ICON address into AC (address 20us
IAddress counter).
3 [PowerControl1| 0 | 0 [0 | o | 1 [ 1] o] o o [Y55|Entersieep mode 20us
on: ICON display on/off Bon:
ICON/Power Set booster circuit on/off Ron:
4 IControl2 0 0 0 1 ! 0 | lcon | Bon | Ron | Fon Set regulator circuit on/off Fon: ims
Set follower circuit on/off.
s5(vocontol2 [ 0 | 0o | 0o | 1 | 1] 1] 0| o] BTM1:0 [Setbooster 20us
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IS[1:0]=(1,0)
No| Instruction | A0 |W/R |DB7 |DB6 |DBS | DB4 |DB3 |DB2|DB1|DBO Description '"51‘;‘:"';:""
Set Display DH[2:1]:Set n-Line height
1 Mode 0100090 | 1 |DHTDHOI N2 | N1 o 4). Display line number <us
Set Display INV: reverse display
2 pattern 0 0 0 ! 1 0 0 0 [INV] AP AP : Pixel all on 20us
Select ;
OPR[2:1): Set CGRAM mapping
sfohilE Lo oo 1] 0] o |%R %R sHLs|SE [sHLs: set SEG scan direction 20us
A ISHLC: Set COM scan direction
direction
IS[1:0]=(1,1)
No| Instruction| Ao |W/R |DB7|DBS6 | DB5|DB4|DB3 |DB2 |DB1|DBO Description Ins action
4 [Power Loss 0 0 0 0 0 ! 0 0 0 ' _pLD: Set the function of power loss 20us
Detection 0 0 0 0 1 0 0 Vao 0 0 [detection
olo|1]|]ololo|lo]o]1]o
2 [Start line istart line setting 20us
o]lo|o]o ST[5:0]
oo 0o foJo]Jofo]olf: _ 20us
3 [Contrast T setting
oo CT[7:0]
4 |Rgain set oo 1 o | 1] o0 RGR[3:0] Rgain set 20us
5 [Soft reset oo 1 1 1] o]lof|o]1 0 |[soft reset 20us
6 pRSapi read 0 0 0 0 1 1 0 1 1 1 |spi read ram data command s
ram command
spi3&spi4 read| 20us
7 kstatus olo|lo|o|1]|1]0] 1] 1| 0 [spi3&spi&iic read status command
command
IST Test Mode
Instruction
Nojnstruction | Ao |W/R |DB7 | DB6 |DB5 |DB4 | DB3 [DB2 |DB1|DBO Description Time
] E?Jr:“mma"d olo|l1lo]loflo] 1|0 0] o [restcommandentry 20us
Frame rate FME
2 @djusting 0 0 0 0 1 0 N 0 0 0 [Frame rate adjusting enable 20us
enable
olo|1]lo|1|[1]o]o]|1]|o0
g [rame rate LN7 | LN6 | LN5 | LN4 | LN3 | LN2 | LN1 | LNO [Set frame rate control 20us
control(3B)
LN15[LN14[LN13|LN12|LN11 |LN10| LNS | LN8
OSC clock VCK_SEL 20us
4 [t oJlo|l1]o|lof1]o]o 1] |PCPC pump clock select
OSC Divide —[Select 1,1/2,1/4,1/8 Oscillator frequency for 20us
5 kselect O fof1jofo 1] 1 [OSCDVZO lysay operation
6 [Exit entry o o111 ]o]ofo] 1] [Exttestenty "20us




Timing Characteristics

Read/write 8-bit 6800 Parallel

A0
R/W
tases tan
b ¥
csB \ / fcves
tpwesr) trwesw)
E 0.1Voo1 =+ 0.9Vp01 \\ /
5 fosss A tores
DBO to ><£ l :
DB7
taccss | tooss
DBO to { jt
DB7
Item Signal Symbol Min. Typ. Max. Unit Remark

Address setup time A0 tases 0
Address hold time tAH68 0 ] j ns
System cycle time tcyes 300 - - ns

Pulse width (E) RW_WRB [tpwes(W) 150 - - ns

Pulse width (E) E RDB tPpwes(R) 150 - - ns

Data setup time tDses 60 ) )

Data hold time ol {DHe8 0 ns
Read access time tacces 140 -
Output disable time DBO topes - - 10 ns | (Noload)
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Read/write 8-bit 8080 Parallel

AO
tasso tan
B ¢
CSB \ / tcveo
_tpwao{n} tewsow) ,
WRB/RDB U.QV[::[::1—:\:'—U~1VDD1 il L
| tosso toHso
DBO to >(£ o j><
DB7
taceso | ) tooso N
DBO to : { }
DB7

Item Signal Symbol Min. Typ. Max. Unit Remark
Address setup time AO tasso 0
Address hold time tAHS0 0 - - ns
System cycle time tcyso 300 - - ns
Pulse width (WRB) RW _WRB |tpwso(W) 150 - - ns
Pulse width (RDB) E_RDB trwao(R) 150 - - ns
Data setup time iDss0 60
Data hold time Dt'g? tDH80 0 - - ns
Read access time taccso 140 -
Output disable time DBO toDso - - 10 ns (No load)
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3-Wire SPI Interface

CSB toss™] < Losk
i
I/
/
SCL
i
/ 7/
SDA o |
\___ First bit _/ / / Last bit
VDD1=1.8V VDD1=2.8V VDD1=3.3V
Item Signal | Symbol Unit
Min. Max. Min. Max. Min. Max.
Serial Clock Period tSCYC 200 - 200 - 200 -
SCL “H" pulse width SCL tSHW 90 - 90 - 90 - ns
SCL “L" pulse width tSLW 90 - 90 - 90 -
Data setup time tSDS 45 - 45 - 45 -
SDA ns
Data hold time tSDH 45 - 45 - 45 -
Chip select setup time tCSS 20 - 90 - 90 -
CSB ns
Chip select hold time tCSH 90 - %0 - 90 -




TIONAL
4-wire SPI Interface
CSB tass— .,
ffff
ts,ds_' *tSAH
A0
¢ — sy
SCL LT é L //—\_
rf h A
s [* Lpu™] 7/
/ \ 7/
SDA o |
\  Firstbit / 7/ Last bit
rf
VDD1=2.8V VDD1=3.3V
Item Signal Symbol Unit
Min. Max. Min. Max.
Serial Clock Period tSCYC 200 - 200 -
SCL “H” pulse width SCL tSHW 20 - 20 ns
SCL “L” pulse width tSLW 90 - 90 -
Address setup time tSAS 45 - 45 -
A0 ns
Address hold time tSAH 45 - 45 -
Data setup time tSDS 45 - 45 .
Sl ns
Data hold time tSDH 45 - 45 -
Chip select setup time tCSS %0 - 90
CSB ns
Chip select hold time tCSH 90 - 90
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I12C Interface

Yippar] " Lsypar »
SPA A )
i'cmﬂ-' f.i 10.5TA ff_ ow tfﬂGH
SCL
t A
ltem Signal | Symbol | Min. | Typ. | Max. | Unit Remark
SCL clock frequency fSCL 0 400 kHz
Set-up time for START tSU/STA 600 ) ns
condition
Hold time for START {HD/STA 600 ) ns
condition
Low period of the SCL
clock tLow 1300 - ns
High period of the SCL tHIGH 600 ) ns
clock
Data set-up time tSU/DAT 100 - ns
Data hold time tHD/DAT - 900 ns
Rise time of both SDA tr 30 n
and SCL signals ) S
Fall time of both SDA and
SCL signals tf i 30 ns
Set-up time for STOP
condition tSU/STO | 600 - ns

14



Reset Input Timing

VDD1 /
tl

tr
trw
%2
2%
I
[/
CSB // //// tesh
/s
t2
Internal \V4 . ><
status }\ During Reset Reset Complete
Item Signal Symbol Min. Typ. Max. Unit Remark

Reset low pulse width RESB tRW 50 - - us

Reset time - iR 50 - us
Reset after VDD stable RESB t1 0 - - us
CSB to RESB pull High CSB t2 us

CSB hold CSB tcsh 50 us
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Example Initialization Code

void LCD_Cmd(unsigned char command)

{
digitalWrite(CSB, LOW);
digitalWrite(AO, LOW);
digitalWrite(RD, HIGH);
PORTD = command;
digitalWrite(WR, LOW);
digitalWrite(WR, HIGH);
digitalWrite(CSB, HIGH);
delay(100);

}

void LCD_data(unsigned char data)

{
digitalWrite(CSB, LOW);
digitalWrite(AO, HIGH);
digitalWrite(RD, HIGH);
PORTD = data;
digitalWrite(WR, LOW);
digitalWrite(WR, HIGH);
digitalWrite(CSB, HIGH);

}

void LCD_Initialize()

{

delay(50);

digitalWrite(RESB, LOW);

delay(50);

digitalWrite(RESB, HIGH);

delay(50);

/1 =

// IS Instruction Table 2

LCD_Cmd(0x22); //Function Set

LCD_Cmd(0x13); //Set Display Mode : Normal font, 4-line

LCD_Cmd(0x60); //Set Display pattern : Normal mode,All Pixels on Function not enable.

LCD_Cmd(0x44); //Select CGRAM & COM/SEG direction (8, Column address 119~0, Row address 31~0 (Invert))
//LCD_Cmd(0x47);

delay(10);

/1

// 1S Instruction Table 3

LCD_Cmd(0x23); //Function Set:0010001S2 IS1

LCD_Cmd(0x82); //start line setting

LCD_Cmd(0x00); //start line setting : 0 0 ST[5:0]

// LCD_Cmd(Oxab); //Regulator Set: RGR[3:0]=1011(RGR=7.5)
LCD_Cmd(0xA7); //Rgain set :1 0 1 0 RR[3:0]

LCD_Cmd(0x81); //Contrast: VOP SET

LCD_Cmd(0x4B); // VOP SET contrast value 142 (//132=84)//75 = 4B
delay(10);
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LCD_Cmd(0x21);//Function set: Table I1S[1:0]=01
LCD_Cmd(0x13);//Follow Control: BS[2:1]=(1,1):1/7 BIAS
LCD_Cmd(0x30);//Power Save: Sleep=0(Out Sleep Mode)
LCD_Cmd(0x71);//V0O Control 2: BT[1:0]=01(Booster Will Be 6X)
delay(100);

LCD_Cmd(0x61);//ICON/Power Control: ICON OFF, VB OFF, VR OFF, VF ON
delay(20);

LCD_Cmd(0x63);//ICON/Power Control: ICON OFF, VB OFF, VR ON, VF ON
delay(20);

LCD_Cmd(0x67);//ICON/Power Control: ICON OFF, VB ON, VR ON, VF ON
delay(20);

LCD_Cmd(0x6F);//ICON/Power Control: ICON ON, VB ON, VR ON, VF ON
delay(20);

// =
// IS Instruction Table 4

LCD_Cmd(0x23); //Function Set

LCD_Cmd(0x88); // Set 88H 4 times to entry IST test command mode
LCD_Cmd(0x88);

LCD_Cmd(0x88);

LCD_Cmd(0x88);

LCD_Cmd(0x28); //Frame rate adjusting enable

delay(20);

LCD_Cmd(0xB2); //1st Frame rate control

LCD_Cmd(0x71); //FR=Fdck/(LN[15:0]+1)/Duty (FR=200Hz,Duty=33,LN[15:0]=0x0071])
LCD_Cmd(0x00);

LCD_Cmd(0x93); //OSC Clock Select :Fdck= 750KHz/1=750KHz

LCD_Cmd(0x99); //OSC Divide Select :750KHz

LCD_Cmd(OxE3); //Exit IST test command

delay(20);

LCD_Cmd(0x20); //Function Set

LCD_Cmd(0x01); //Clear Display

delay(20);

LCD_Cmd(0x90); //Set DDRAM address

LCD_Cmd(0x00); //Set DDRAM address

LCD_Cmd(0x06); //Set Entry Mode (I/D = "1", cursor moves right and DDRAM addressn increased by 1)
LCD_Cmd(0x0C); //Display Control(Entire display on, cursor off, blink off)
delay(100);

LCM_Write_ CGRAM();

delay(100);

}
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage | Endurance test applying the high storage +80°C, 200 Hrs. 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 200 Hrs. 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 200 Hrs. 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 200 Hrs. 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, 96 Hrs. 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. For 10 cycles
Vibration test Endurance test applying vibration to 10-55Hz, 1.5mm amplitude. 2g | 3

simulate transportation and use.

Acceleration.

60 sec in each of 3 directions
XY,z

For 30 minutes

Static electricity test

Endurance test applying electric static
discharge. (5 Times)

Air: £8KV

Contact: £4KV

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.
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