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Product Specification

NHD-C0220BiZ-FS(RGB)-FBW-3VM

NHD- Newhaven Display

C0220- COG, 2 Lines x 20 Characters

BiZ- Model, 12C Interface

F- Transflective

S(RGB)- Side LED Backlights- Red, Green, and Blue
F- FSTN (+)

B- 6:00 Optimal View

W- Wide Temperature

3V- 3.3V LCD

M- Mounting Holes

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

Ph: 847.844.8795 | Fx: 847.844.8796
www.newhavendisplay.com

RoHS

Compliant



Table of Contents

Document ReViSion HiSEOrY.....ciiciiiiiiiiiiniiiiiiiiiiiiiieiinieienisieneiissisisssereseiersnsistsnssssnssssssssssnsssssnssssanssssnsssnes 2
MECRANICAl DIrAWING ...ccuuuiiiiiiiiiiiiiiiiiiiiieeiiiireneeeerteneeessesnssesstenssssssesssssssssnnsssssssnssssssesssssssssnnsssssssnsssssssnnnsnns 3
[T o T 0 TX ol g1 1 4 To T TS P 5
WIKING DIABIam ..cuiciiiiiiiiiiiiiieicriernerieeteetreeereseraseraserassrenssenssenssenssrnsssnsssasssessssnsesnsernssnasssenssenssensesnsesnsennses 5
Electrical CharacteriStiCs .......uuueueeeeeeemeeeemmmeeiiiniiiiiiiiiiiiiiieiiiiiiieaisesii s s ssasasasasssasasasasassssssssssssssssssses 6
0] or=] W ol o T T ot =T T o of IS 6
Controller INfOrmMatioN..........i s nas 6
[0 2 Y L[ = 6
Table Of COMMANS....ciiiiiiuiiiiiiiiiiiirirrrre st e et s s s s st e s e s asssssssssssssesessssssssssssssnsessssssssssssssssannns 8
LT Ta Y= e s T Lot T g T A o 10
Built-in Font Table (OPR1 =0, OPR2 = 0)....ccieuuiiiiienuiiiniennniieiienniiseesnsiesssenssssssessssssssssnsssssssnsssssssnssssssssnnsssss 11
Example Initialization Program ..........cciieiiiiiiiiiiiiiiiiiiiiieeinineeneneerensiersnsessnssessnsssssssesensssssnsssssnssssnsssssnse 12
(o TUF ] [ VA 143 {0140 4 =1 4T o WSSt 14

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: hitps://www.newhavendisplay.com/knowledge center.html

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

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

YV V. V V V V

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Mechanical Drawing
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Product Description: 2x20 Character COG LCD - oo Tororance. J*=NEWHAVEN DISPLAY | |
1. Driver IC: ST7036i . o i | &~
2. Driving Method: 1/16 Duty, 1/5 Bias _ Linear: - £0.3mm NHD-C0220BiZ-FS(RGB)-FBW-3M | 1.0
3. Interface: I°C S - oo s [ K Lows |0 K Lows
4. Power Requirement: 3.3V LCD N 050 2 .Thir.dAngIe Pl:ojection = " 02/13/2023 | 02./13/2023 .
. . . . O ‘ 4 6 Thls_drawmg_ls s_oIer th_e p_roperty of Ne_whaven Display Internatlona_ll, Inc.
5. Optlcal Features: FSTN (+), TranSﬂeCtlve, 6:00 VleW, RGB BaCkllght — The information it contains is not to be disclosed, reproduced or copied in
whole or part without written approval from Newhaven Display.
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Mechanical Drawing

Recommended PCB Footprint
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Applicable Displays:
1. NHD-C0220BiZ-FS(RGB)-FBW-3VM
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Standard Tolerance: (] : NEWHAVEN DISPLAY I
(Unless otherwise specified) ¢
X . Drawing/Part Number: Revision:
Linear:  £0.3mm NHD-C0220Biz-RGB-Footprint | 1.0
Unless otherwise specified: Drawn By: 0 | awis Approved By: | | o vis
« Dimensions are in Millimeters
« Third Angle Projection gy} | ™" P2 02/10/2023 Approved Date: 15093 .

This drawing is solely the property of Newhaven Display International, Inc.
The information it contains is not to be disclosed, reproduced or copied in
whole or part without written approval from Newhaven Display.
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Pin Description

Pin No. Symbol External Connection | Function Description
1 RST MPU Active LOW Reset signal
2 SCL MPU Serial Clock signal (requires pull-up resistor)
3 SDA MPU Serial Data signal (requires pull-up resistor)
4 Vss Power Supply Ground
5 Vbp Power Supply Supply Voltage for Logic (+3.3V)
6 Vour CAP Connect 1pF cap to VSS or VDD
7 Cl+ CAP Connect 0.47-2.2uF cap to PIN8
8 C1- CAP Connect 0.47-2.2uF cap to PIN7

Recommended LCD connector: N/A, solder directly into PCB
Backlight connector: 3.0mm pitch pins, solder directly into PCB  Mates with: ---

Recommended Breakout Board: NHD-PCB40

Wiring Diagram
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Capacitance 0.47uF~2.2uF; Recommended value = 1uF
Recommended Resistor: 10kQ


https://www.newhavendisplay.com/nhdpcb40-p-9497.html
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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 Vbp - 3.0 33 3.6 \Y
Supply Current lop Voo = 3.3V 0.2 0.5 15 mA
Supply for LCD (contrast) Vieo Vo-Vss, Top = 25°C 5.3 5.5 5.7 v
“H” Level input ViH - 0.7*VDD - VDD \Y
“L” Level input Vi - VSS - 0.8 \Y
“H” Level output Vou - 0.7*vDD - VDD \Y
“L” Level output VoL - VSS - 0.8 \Y
Backlight Supply Voltage — RED Vr Ir=20mA 1.7 1.9 2.1 \Y
Backlight Supply Current — RED Ir - 10 20 30 mA
Backlight Supply Voltage — GREEN Ve ls =30mA 2.7 2.9 3.1 \Y
Backlight Supply Current — GREEN 19 - 20 30 40 mA
Backlight Supply Voltage — BLUE Ve Is =30mA 2.7 2.9 3.1 \Y
Backlight Supply Current — BLUE Is - 20 30 40 mA

*The LED of the backlight is driven by current; 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
Obtimal Top QY+ 30 40 - 0
Vinlana Bottom oY- - 50 60 - 0
& [Left oX- = 50 60 - 0
Angles -
Right X+ 50 60 - 0
Contrast Ratio Cr - 2 5 - -
. Rise Tr o - 150 250 ms
Response Time Fall = Tor =25°C - 500 300 ms

Controller Information

Built-in ST7036i controller: https://support.newhavendisplay.com/hc/en-us/articles/4414860535575-ST7036

DDRAM Address

1,2 /34|56 7|89 101112 13|14 |15|16|17 |18 19 20
00| 01|02|03|04|05|06|07|08 |09 |0A|OB|OC|OD|OE|OF|10 11|12 |13
40 |41 |42 |43 |44 | 45|46 |47 |48 |49 |4A | 4B | 4C | AD | 4E | 4F | 50 | 51 | 52 | 53



https://support.newhavendisplay.com/hc/en-us/articles/4414860535575-ST7036

Slave Address = 0x78

g s acknowledgement acknowledgement acknowledgement acknowledgement acknowledgement
from ST7036i from ST7036i from ST7036i from fWOSSi from IT7036i
\ Y
| Bl 5 IS IRIIIIII e iI=3= v =1=} IRIIIIII I=r=bzA=En kel
S|0 111 1/10[0[A[1 ¢ controibyte |A data byte A0 ¢ contoibyte A data byte AlP
-1 1 1 121 1 1 2 foi-=9 1 el B0 Y D Y K | | (N (BY BEEO) NS RO O |
slave address RW 1 byte n>=0 bytes
2n>=0 bytes MSB i LSB
command word
Co Co
Radmil R CIR' o=kl ol DID]D[D]DID]D[D
0111110}/ 0 0000
111 w ] o N R Y B | 78,5,4,3,2,%0
slave address control byte data byte
Fig .5 lIC Interface protocol
0 Last control byte to be sent. Only a stream of data bytes is allowed to follow.
Co This stream may only be terminated by a STOP condition.
Another control byte will follow the data byte unless a STOP condition is received.




Table of Commands

Instruction

Instruction Code

Description

RS ([R'W|DB7|DBG|DB5|DB4 | DB3|DB2|DB1|DB0O
Clear Write "20H" to DDRAM. and set
Display 010101010710 )01010 11 Ihn2AM address to “00H" from AC
Set DDRAM address to "00H" from
Return AC and return cursor to its original
Home 01010101070 0101 1T]x position if shifted. The contents of
DDRAM are not changed.
Sets cursor move direction and
Entry Mode olololololololslwls spemﬁfas display shift. Thesa_
Set operations are performed during
data write and read.
. D=1:entire display on
Display
ON/OFE 0ojJo|O0O|O|]O|O|1|D|C| B |C=1:cursoron N
B=1:cursor position on
DL: interface data is 8/4 bits
. N: number of line is 2/1
Function Set| o [0 | o | o | 1 |oL| N |DH|IS2]1S1 DH: double height font
I1S[2:1]: instruction table select
Set DDRAM Set DDRAM address in address
0 | 0 | 1 |ACB|AC5|AC4|AC3|AC2|ACT|ACO
Address counter
Read Busy e S e e
Flag and 0 | 1 | BF |AC6|AC5|AC4|AC3|AC2|ACT[ACO d 9 -
Add The contents of address counter
ress
can also be read.
Write Data Write data into internal RAM
to RAM 1] 0|07 D6 D5 D4 D3 D21 D1 DO AN AMICGRAMICONRAM)
Read Data Read data from internal RAM
fromRAM | ' | ' |P7|DP6|D5|D4]D3 D21 D100 0N AMCGRAMICONRAM)




Instruction table 0(IS[2:1]=[0,0])

Cursor or
Display Shift| © | %[ ° | °

Set CGRAM | o [o | o | 1

S/C and R/L:
Set cursor moving and display shift
¢ T|SCRLE X X control bit, and the direction, without
changing DDRAM data.
acslacalacalace|act|aco Set CGRAM address in address

counter

Instruction table 1(1S[2:1]=[0,1])

BS5=1:1/4 bias
BS=0:1/5 bias
Bias Set 0|0fo|o|o]|1]|Bs| 1] o0 |Fx]|FX:fixedon highin 3-line
application and fixed on low in other
applications.
Set ICON Set ICON address in address
AddI'ESS 0 0 0 1 0 0 |AC3|AC2|AC1T|ACO countar.
P'DWEF”CON lon: ICON display on/off
Control/ 0 0| 0 1 0 1 |lon |Bon| C5 | C4 RoR: S?t booster circuit ?nrﬂﬁ
Contrast Set C5,C4: Contrast set for internal
follower mode.
Follower Rab | Rab| Rab Fon: set follower circuit on/off
0 (0|0 |1]|1]| 0 |Fon Rab2~0:
Control 2(1]o0 . .
select follower amplified ratio.
Contrast Setl o | o | o | 1 1 1 lesle2l el eo Contrast set for internal follower
mode.
Instruction table 2(I1S[2:1]=[1,0])
Double
Il;lglsglt':én 0|0|0o|[O|]O|1|uUuD| X | x | x |UD: Double height position select
Select
Reserved 0o |o|1|x]| x| x| x| x| X |Donotuse (reserved for test)
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Timing Characteristics

SDA /

teur \
I S S—_—_— ) TS TS,
tricn tsuoar
tow —
SCL / / /_
._}
Torsa = < — ts
t tHopar
SDA
L STA
VDD=2.7 to 4.5V | VDD=4.5to 5.5V
Item Signal| Symbol |Condition Rating Rating Units
Min. Max. Min. Max.

SCL clock frequency fscik DC 300K DC 400 |kHz
SCL clock low period SCL tiow — 25 - 1.3 — .
SCL clock high period thicu 0.6 — 0.6 — H
Data set-up time SDA tsupat . 1800 — 700 — ns
Data hold time thD.DAT 0 — 0 0.5 Ms
SCL,SDA rise time SCL, t, 20+0.1C,| 300 |20+0.1C,| 300 ns
SCL,SDA fall time SDA t 20+0.1C,| 300 |20+0.1C,| 300
ﬁ:naepacitive load represent by each bus Co . . 400 . 400 | pf
Setup time for a repeated START
condition SDA tsu;sTa _ 0.6 _ 0.6 T HS
Start condition hold time tho:sTa — 1.8 — 1.0 — Ms
Setup time for STOP condition tsu-sto — 0.6 — 0.6 — VES
Bus free time between a Stop and
START condition SCL | teur - 1.3 - 1.3 — | ¥

10
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Built-in Font Table (OPR1 =0, OPR2 = 0)
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Example Initialization Program

/****************************************************

* Initialization For ST70361 *

*****************************************************/

void init LCD()

{

I2C sStart();

I2C_out(Slave);//Slave=0x78

I2C_out (Comsend);//Comsend = 0x00

I2C out (0x38);

delay (10);

I2C out (0x39);

delay (10);

I2C out (0x14);

I2C out (0x78);

I2C out (0X5E) ;

I2C out (0x6D) ;
( )
( )

)

’

I2C out (0x0C
I2C out (0x01
I2C out (0x06
delay (10);
I2C Stop();
}

/****‘k**‘k******‘k**‘k******‘k****************************/

’

’

/****************************************************

* Output command or data via I2C *
*****‘k****‘k**‘k****‘k****‘k**‘k'k'k************************/
void I2C out (unsigned char 3J) //I2C Output
{

int n;

unsigned char d;

d=j;

for (n=0;n<8;n++) {
if ((d&0x80)==0x80)
SDA=1;
else
SDA=0;
d=(d<<1);
SCL = 0;
SCL 1;
SCL = 0;
}

SCL = 1;

while (SDA==1) {
SCL=0;
SCL=1;
}

SCL=0;
}

/*****************************************************/

12
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/****************************************************

* I2C Start *

*****************************************************/

void I2C Start(void)

{
SCL=1;
SDA=1;
SDA=0;
SCL=0;
}

/*****************************************************/

/****************************************************

* I2C Stop *

*****************************************************/

void I2C_Stop(void)

{
SDA=0;
SCL=0;
SCL=1;
SDA=1;
}

/*****************************************************/

/****************************************************

* Send string of ASCII data to LCD *

~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k**********************/

void Show (unsigned char *text)

{
int n,d;
d=0x00;
I2C sStart();
I2C_out(Slave); //Slave=0x78
I2C out (Datasend);//Datasend=0x40
for (n=0;n<20;n++) {
I2C out (*text);
++text;
}
I2C Stop();
}

/~k~k***~k**~k*~k~k***~k**~k*~k~k***~k**~k************************/
/~k~k***~k**~k*~k~k***~k**~k*~k~k***~k**~k************************/

/*****************************************************/

13
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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, 48hrs 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 48hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 48hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 48hrs 1,2
Operation (voltage & current) and the low thermal
stress for a long time.
High Temperature / Endurance test applying the electric stress | 40°C, 90% RH, 48hrs 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 | 0°C,30min -> 25°C,5min ->
(voltage & current) during a cycle of low 50°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
discharge.

VS=800V, RS=1.5kQ, CS=100pF
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.
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