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Product Specification

NHD-C0216CZ-FSW-FBW-3V3

NHD- Newhaven Display

C0216- COG, 2 Lines x 16 Characters
Cz- Model

F- Transflective

SW- Side White LED Backlight

F- FSTN (+)

B- 6:00 Optimal View

W- Wide Temperature

3V3- 3.3V 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

Downloaded from Arrow.com.



http://www.arrow.com

Table of Contents

Document ReViSion HiSEOrY.....ciiciiiiiiiiiiniiiiiiiiiiiiiieiinieienisieneiissisisssereseiersnsistsnssssnssssssssssnsssssnssssanssssnsssnes 2
MECRANICAl DIrAWING ...ccuuuiiiiiiiiiiiiiieiiiiiieeiiiiieneeietteneeessesnssesstenssssssessssssssssnssssssenssssssssnssssssssnsssssssnsssssssnnnsnns 3
Recommended PCB FOOTPIINT ....cc.iiiieiiieeiitieiiieieitieiereneeereasesreeserenssersaserenssesenssssnsssssnsssssnsesenssssensesennssssnssenen 4
Pin DeSCHIPtION ... ittt ettt reereesesaseraseraseresssesssenssensssnsssnsssnsssnsssnsssensssnsesnsennsenasssnssranssens 5
WirING DIAgIram ....cceuiiieeiiiieiiiiniiieaiiiienieieeiiiesertssierensistssssssssisssssssssssesssssssssssstssssssnsssssnssssnssssensssssnssssnnssssnse 5
Electrical CharacteriStiCs .......uuuuueerememmmemmmmmmmiinnneiiiiiiiiiiiiiiiiiiieieieiiieieiseeseisssssss s s . 6
0T a o] I ol o F- T ot =T T o [ of IS 6
0o T 4o L= gl Y 0T 4T 1T 6
DDRAIM AAArESS c.uuuiiiiruniiiiienuiiiiinuiiiiimmuiiiiiemsiiiiismsisimmsssittmsnssitimsmssttmmmsstmmssssstmsssssttmsnssssssssssssssssnssssss 6
Table of COMMANAS ......coiiiiiiiiiiiiii e e e e e e eeee 7
2011 LT oo T I 1 ] [ 8
TimiNg CharacteristiCs....cicuiiiieiiiiniiiiiiiiiiirri e rense e s tnesersasesenesesenssssenssssnnsssenssssnssssensssssnsssenssssannnns 9
Example Initialization Program .........cciceeeiiieiiieeierenniteeneereesersnserenseesenseesssssssssesssnsessnssessnsssssnsessnssessnsssssnne 10
QUAlILY INFOrMAtioN ......cccuuiieiiiiiiiiiriicree e reeeeereaeeeteaeeeraseeressesensserensesseassssassssensssssssessnssssenssssensesannssnnnnns 11

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
A
BLU 41.440.3
LCD 39.60. 2 0.9
V.A 37.6 MIN (1.9) 440.3 N
] A A 34.22 (3. 59) LCD 2.1 MAX. 0.9 0.6 10.220.2
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B PrOdl.,ICt Descrlptlonf 2x16 Character COG LCD N o~ NEWHAVEN DISPLAY
1. Drlver IC: ST7032| (Unless otherwise specified) ®
2. DriVing MOde: 1/16 Duty, 1/5 BiaS Linear: £0.3mm Drawm?ilpﬁtginébgz»]6cz_st_FBw_3vs REVISIT:C
3. Interface: 4-wire SPI Urless otherwise specified: | Or9¥1 B ¢ | guis Approved BY: ¢ | oy
r| 4. Power Requirement: 3.3V LCD, 3.1V/30mA Backlight T Angle Poecton e |0 o7ioTizozs | PUOUBR oviorizoas
5. Optical Features: FSTN (+), Transflective, 6:00 View, White Backlight The information § containg 1ot 0 be cisclosedl feprocuced o copied in
whole or part without written approval from Newhaven Display.
1 | 2 | 3 | 4 t 5 6 | 7 8
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Recommended PCB Footprint

A

10-90. 7 (PTH) -
10-1. 2%1. 7 (PAD) I

%F

——

- 13.95 == 13.5 =

—

- (1.6)

Standard Tolerance:
(Unless otherwise specified)

o /—~NEWHAVEN DISPLAY

Li 03 Drawing/Part Number: Revision:
Inear: *=0.3mm .

NHD-C0216CZ-Footprint 1.0
Unless otherwise specified: Drawn By: o | awis Approved By: | | o e

« Dimensions are in Millimeters

« Third Angle Projection @-g

Drawn Date: 07/07/2023

Approved Date: 07/07/2023

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 RS MPU Register Select Signal. RS=0: instruction; RS=1: data
3 CsB MPU Active LOW Chip Select signal
4 SCL MPU Serial Clock
5 Sl MPU Serial Input data
6 Vss Ground
7 Vop Power Supply Power supply for logic for LCD (3.3V).
8 Vour DC/DC voltage converter. Connect to 1uF capacitor to Vop or Vss
9 Cl+ - Voltage booster circuit. Connect to 0.47uF-2.2uF cap to PIN10.
10 C1- - Voltage booster circuit. Connect to 0.47uF-2.2uF cap to PIN9.
A LED+ Power Supply Backlight Anode (3.0V)
K LED- Power Supply Backlight Cathode (Ground)

Recommended LCD connector: LCD pins should be soldered directly onto thru-hole connection on PCB
Backlight connector: Backlight pins should be soldered directly onto thru-hole connection on PCB
Recommended Breakout Board: NHD-PCB0216CZ

Wiring Diagram
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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 3.3 3.6 Vv
Supply Current lop Voo = 3.3V 40 170 300 MA
Supply for LCD (contrast) Vico Tor=25°C 5.2 5.5 5.8 Vv
“H” Level input ViH - 1.9 - Vop \Y
“L” Level input Vi - Vss - 0.8 Vv
“H” Level output Vou - 0.75 *Vop - Vb \Y,
“L” Level output VoL - Vss - 0.8 Vv
Backlight Supply Voltage Vieo - 3.0 3.1 3.2 Vv
Backlight Supply Current ILep Vieo = 3.1V 10 30 36 mA

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Ootimal Top QY+ - 20 - 0
ptima )
. Bottom ®Y- - 40 -
V R>2
A‘:}"‘?;g Left OX- ¢ - 40 - o
& Right X+ - 40 - °
Contrast Ratio CR - 2 4 - -
. Rise Tr - 200 300 ms
R T Top =25
esponse 1ime el Tr op=25°C ; 250 350 ms

Controller Information

Built-in ST7032i Controller: https://support.newhavendisplay.com/hc/en-us/articles/4414860490903--ST7032

DDRAM Address

1|23 |4|5|6|7|8|9|10{11]12|13|14 15|16
00|01[02|03|04|05|06|07|08|09|0A|0OB|oOC|OD]|OE|OF
40 |41 |42 |43 |44 |45 |46 |47 |48 |49 | 4A | 4B | 4C | 4D | 4E | 4F

Downloaded from AFFOW.Com.


https://support.newhavendisplay.com/hc/en-us/articles/4414860490903--ST7032
http://www.arrow.com

o /—~NEWHAVEN DISPLAY

Table of Commands

| Instruction code Instruction Execution Time
nstruction Description osc= T osc= | osce
RS | R'W| DB7| DB6| DB5| DB4 | DB3 | DB2 | DB1 | DBO 380kHz | 540kHz | 700kHz
Write “20H” to DDRAM and set
C!ear 0 0 0 0 0 0 0 0 0 1 DDRAM address to “00H” from ~at rts e
Display AC ms ms ms
Set DDRAM Address to “00H”
from AC and return cursor to its
Return 0 0 0 0 0 0 0 0 1 X original position if shifted. The ~at rts e
Home contents of DDRAM are not ms ms ms
changed.
Entrv Mod Sets cursor move direction and
ntry Mode specifies display shift. These
Set 0 0 0 0 0 0 0 1 I/D S parameters are performed 26.3ps | 185pus | 143 ps
during data write and read.
f D=1: Entire display on
glrj/polaFyF 0 0 0 0 0 0 1 D C B C=1: Cursor on 26.3pus | 185us | 14.3 ps
B=1: Blinking cursor on
DL: Interface data is 8/4 bits
N: Number of lines is 2/1
Function set 0 0 0 0 1 DL N DH | IS2 | IS1 | DH: Double Height Font 26.3pus | 185us | 143 ps
IS 2~1: Instruction Table
Select
Set DDRAM Set DDRAM address in
Address 0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO address counter. 26.3pus | 185pus | 143 ps
Whether during internal
Read busy operation or not can be known
Flag and 0 1 BF | AC6 | AC5 | AC4 | AC3 |AC2 | AC1 | ACO | by reading BF. The contents of 0 0 0
Address address counter can also be
read.
Write data 1 0 D7 D6 D5 D4 D3 D2 D1 Do | Write data into internal RAM 2.3 18.5 143
To Address (DDRAM/CGRAM). el Dl e
Read data Read data from internal RAM
From RAM 1 1 D7 D6 D5 D4 D3 D2 D1 DO (DDRAM/CGRAM/ICONRAM). 26.3ps | 185pus | 143 ps
Instruction Table 0 (I1S[2:1] = [0,0]))
c Sets cursor moving and display
ursor or shift control bit, and the
Display shift 0 0 0 0 0 1 S/IC | RIL X X direction without changing 26.3ps | 185pus | 143 ps
DDRAM data.
Set CGRAM address in
Set CGRAM 0 0 0 1 | AC5 | AC4 | AC3 |AC2 | AC1 | ACO | 1= o unter 26.3ps | 18.5us | 143 ps
Instruction Table 1 (IS[2:1] = [0,1]))
Int | OSC BS =1: 1/4 bias
nterna BS=0: 1/5 bias
Frequency 0 0 0 0 0 1 BS F2 F1 FO F2-~0 : Adjust internal OSC 26.3ps | 185pus | 143 ps
frequency for FR frequency
Set ICON Set ICON address in address
Address 0 0 0 1 0 0 AC3 [AC2 | AC1 | ACO counter 26.3ps | 185pus | 143 ps
Power/ICON lon: ICON display on/off
Bon: Set booster circuit on/off
control/Cont 0 0 0 1 0 1 lon |Bon | C5 c4 C5.C4: Contrast sat for intornal 26.3ps | 18.5us | 143 ps
rast set follower mode
Follower Rab Rab Rab Fon: Set follower circuit on/off
0 0 0 1 1 0 Fon P 1 0 Rab 2~0: select follower 26.3pus | 185pus | 14.3 ps
Control amplified ratio
ContrastSet | 0 0 0 1 1 1| c3 |c2 |1 | co | Sontastsetforinternal 263ps | 185ps | 143 ps
Instruction Table 2 ((IS[2:1] = [0,0]))
Double
Height UD: Double height position
Position 0 0 0 0 0 1 ubD X X X Select 26.3pus | 185pus | 143 s
Select
Reserved 0 0 0 1 X X X X X X | Do notuse (Reserved for Test) | 26.3 ps | 18.5us | 14.3 us

*Instruction Table 3 (IS[2,1] = [1,1]): Do not use (Reserved for Test)
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Built-In Font Table
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Timing Characteristics

| tCSS P tCSH _
CSB
tSAS tsAH
RS
B tSCYC -
. tSLwW o tSHW _
SCL
tf ir
— - R
tsDS tSDH
Sl
{ Ta=25°C)
VDD=2.7 to 4.5V VDD=4.5 to 5.5V
ltem signal | Symbol | Condition Rating Rating Units
Min. Max. Min. Max.
Serial Clock Period tscyc 200 - 100
SCL “H” pulse width SCL tsHW — 20 - 20 ns
SCL “L" pulse width tsiw 160 - 120
SCL Rise/Fall time SCL tr tf — - 20 - 20 ns
Address setup time tsas 10 - 10
RS — ns
Address hold time tsaH 250 - 150
Data setup time tsos 10 - 10
S| — ns
Data hold time tsoH 10 - 20
tcss 20 - 20
C5-SCL time Cs — ns
tcsH 350 - 200
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Example Initialization Program

void init()
/linitialize the LCD
{

P3=1,;

P1 =1,

RST =0;
delay(2);

RST =1,
delay(20);
Writecom(0x30);
delay(2);

Call writecom(0x30);
Call writecom(0x30);
Call writecom(0x39);
Call writecom(0x14);
Call writecom(0x56);
Call writecom(0x6D);
Call writecom(0x70);
Call writecom(0x0C);
Call writecom(0x06);
Call writecom(0x01);

delay(10);
}

void writecom(int d)
{

CS=0;

RS =0;

/IRESET

/lend reset

/lwake up

/lwake up

/lwake up

/[function set

/linternal osc frequency
/Ipower control
/lfollower control
/lcontrast

/[display on

/lentry mode

/lclear

/ICS
/A0 = Command

for(serialcounter = 1; serialcounter <= 8; serialcounter++) //send 8 bits

{
if((d&0x80)==0x80)

Sl=1;
else

SI=0;
d=(d<<1);
SCL =0;
SCL=1;
SCL =0;

void writedata(int d)
{

CsS=0;

RS =1;

/lget only the MSB
/fif 1, then SI=1

/fif 0, then SI=0
/Ishift data byte left

/ISCL

/ICS
/IAQ = Data

for(serialcounter = 1; serialcounter <= 8; serialcounter++) //send 8 bits

if((d&0x80)==0x80)
Sl=1;

else
SI=0;

d=(d<<1);

SCL =0;

SCL =1;

SCL =0;

Downloaded from AFFOW.Com.
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/lif 1, then SI=1

/lif 0, then SI=0
/Ishift data byte left

//ISCL
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Quality Information

simulate transportation and use.

60 sec in each of 3 directions
X,Y,Z for 30 minutes

Test Item Content of Test Test Condition Note
High Temperature storage | Endurance test applying the high storage +80°C, 96hrs 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 96hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 96hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 96hrs 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, 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,60min -> 25°C,5min ->
(voltage & current) during a cycle of low 70°C,60min = 1 cycle
and high thermal stress. 20 cycles
Vibration test Endurance test applying vibration to 10-55Hz, 5G Acceleration. 3

Static electricity test

Endurance test applying electric static
discharge.

VS=8kV, RS=330Q), CS=150pF
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.
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