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Product Specification

NHD-C0216CiZ-FSW-FBW-3V3

NHD - Newhaven Display

C0216- COG, 2 Line x 16 Characters
CiZ- Model

F- Transflective

SW- Side White LED Backlight

F- FSTN (+)

B- 6:00 Optimal View

W- Wide Temp

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: hitp://www.nhdforum.newhavendisplay.com

Github: https://github.com/newhavendisplay

Example Code: https://www.newhavendisplay.com/example code.html

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

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

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

VvV V V YV VYV V

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Functions and Features

2 lines x 16 characters
Built-in AiP31032

5x8 pixels with cursor
3V power supply

e 1/16 duty, 1/5 bias



1 | 2 | 3 4 1 5 3 7 8

Mechanical Drawing
56.80£0.5
0.80 = 49.70¢LCD) ~0.80¢MAX)
45.70C\V.A)
R 42.86(A.M 5.50+0.5
S POLCD = =
s | [ = o
e BN — rOWWW }
S 988 o - 2 '
i E s = I ) oa
SO 2 | S
[£L T s g
T v R R %BLQCR Tape jl uuuuuuuu
8 1 H
P1.5%7=10,50 ' i 1960 8.0+0.5
>
2 0 . 4
+ ™M
1 Q !
- LED EBocklight Circuit . _
TR C /g Pin Assignment
t5. |1 lens 05 el | NO SYMBOL
| B 1 REST
25.90£0.3 0.75%1.0 T ST 5 soL
< 1o o 4 VSS
! ] 3} VDD
I B 6 VOUT
Notes " 7 T C1+
1. Driver: 1/16 Duty, 1/5 Bias 0 ﬂDDDD N 8 | Ci-
2. Display Mode: FSTN Positive / Transflective = :%fé sunarsrowms. | o7=NEWHAVEN DISPLAY
3. Optimal View: 6:00 Linear: - 20.3mm | 02 16Ciz-FSW-FBW-3V3 :_ewjicém

4. Operating Voltage: 3.0 VDD, 5.0VLCD

- Dimensions are in Millimeters | Drawn Date: 05/28/2021 Approved Date: 05/28/2021 NS

5 . B ac kl |g ht : W h |te S | d e I_ E D * Third Angle Projection @5} Do Not Scale Drawing | Sheet 1 of 1

This drawing is solely the property of Newhaven Display International, Inc.

6 . D r|Ve r | C A| P 3 103 2 The information it contains is not to be disclosed, reproduced or copied in

whole or part without written approval from Newhaven Display.

1 | 2 | 3 4 § 5 3 7 8




I | 2 | 3 |

Recommended PCB Footprint

00,80

./ 2

ol

{ %
> o W
o ‘ =
: “ = 100 Hole Size
- N2 -
J \O// Q
5 ‘ Qﬁj@ aa
m _
< ‘o 8
.
] | @lelelelele]e
f 8\%\

10,24

E 19640

Applicable Displays:
1) NHD-C0216CiZ-FSW-FBW-3V3

¥
A

~1.ox /=100

.._/_—NEWHAVEN DISPLAY

.—/_ INTERNATIONAL

Schematic / Part Number:
1.0

NHD-C0216CiZ-Footprint s

Drawn By:

Checked By: A. Shah

A. Shah e F

Drawn Date: 45,44/5020

Checked Date: 12/14/2020 10f1

This document and any as: ed data contain
Newhaven Display International, Inc property. Only disclose or duplicate for

sociated d restricted information that is

others as authorized by Newhaven Display.

7 8




o /—~NEWHAVEN DISPLAY

Pin Description & Wiring Diagram

Pin No. Symbol | External Connection | Function Description
1 RST MPU Active LOW Reset signal
2 SCL MPU Serial Clock input
3 SDA MPU Serial Data input
4 Vss Power Supply Ground
5 Vop Power Supply Supply Voltage for LCD and Logic (3.0V)
6 VOUT Power Supply Connect to 0.47~2.2 uF capacitor to Voo
7 Cl+ CAP Connect to 0.1~1 pF cap to PIN8
8 C1- CAP Connect to 0.1~1 pF cap to PIN7
A LED+ Power Supply Backlight Anode (20 mA @ 3V)
K LED- Power Supply Backlight Cathode (Ground)

Recommended LCD connector: 1.5mm Pitch 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-PCB40

A A NHD-C@216Ci2
ARiP31032
K
GND

'—

- 4 @ ®w A 2 + I

w o a8 © A O - -

¢ ® 0 > > > O O
T = 3y

HE .

& crD

RST
SCL
SDA
VSsS
VDD

MPU

C=1pF
R = 4.7kQ — 10kQ


https://www.newhavendisplay.com/nhdpcb40-p-9497.html
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Electrical Characteristics

ltem 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 - 2.7 3.0 33 \Y
Supply Current lop Vop = 3.0V 0.1 0.3 0.5 mA
Supply for LCD (Contrast) Vico Top =25°C 4.8 5.0 5.2 \Y
“H” Level input ViH - 2.2 - Vop \Y
“L” Level input Vi - 0 - 0.6 \Y
“H” Level output VoH - 2.4 - Vop \Y
“L” Level output Vo - GND - 0.4 \Y
Backlight Supply Current ILep - 10 20 30 mA
Backlight Supply Voltage Viep ILeo = 20mA 2.88 2.96 3.12 \Y

*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:

ltem Symbol Condition Min. Typ. Max. Unit
. Top QY+ 30 40 - 0
S_pt”T‘a' Bottom V- o 50 60 - °
ICWING 7 eft oX- = 50 60 - 0
Angles
Right oX+ 50 60 - 0
Contrast Ratio CR - 2 5 - -
Response Time (Rise) Tr o - 150 250 ms
- Top = 25°C
Response Time (Fall) Tr - 200 300 ms

Controller Information:

Built-in AiP31032 Controller.

Please download specification at
https://www.newhavendisplay.com/resources dataFiles/datasheets/LCDs/AiP31032.pdf



https://www.newhavendisplay.com/resources_dataFiles/datasheets/LCDs/AiP31032.pdf

Slave Address = 0x7C
Write mode
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Figure 5. 2-line 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.

1 |Another control byte will follow the data byte unless a STOP condition is received.

SDA—\ /D?XDSX05XD4XDS><02><D1XDUXACK}---...W /7

Display Position

1 2 3 4 5 6 38 39 40
oDRAM Addrese| 00 [ 01 [ 02 [03 | 0405 | ... 25| 26 | 27
(hexadecimal) | 10149 |a2 |43 |4a|a5]| ... 65|66 | 67
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Table of Commands

instruction table at “Extension mode”

{when "EXT" option pin connect to V35, the instruction set follow below table)

Instruction Code

Instruction
Execution Time

Instruction Description 0ScC= |0SC= [0SC=
RS |[R/W|DBET7|DBEG6|(DB5|DB4|DE3|DEB2|DE1|DEO 380KHz|540kHz | 7T00KHZ
Clear slolololalaolololo 1 W rite "20H" to DDRAM. and set 1.08 0.76 |0.59ms
Display DDRAM address to "00H"from AC | ms ms
Set DDRAM address to "00H" from
Return 0 0 0l o 0 0 o | o 1 y IAC andreturn cursor to its original 1.08 0.76 |0.59ms
Home position if shifted. The contents of ms ms
DDRAM are not changed.
Sets cursor move direction and
EntryMode | ;| 5| 5| o |0 | 0|01 |un| s [Pecifies displayshift These 26.3 us|18.5 us|14.3 us
Set operations are performed during
data write and read.
. D =1:entire display on
Bﬁ?gglz 0 |0D|0]|]Oo]|0]| O 1| D | C| B |C=1cursoron 26.3 us|18.5us |(14.3 us
B=1:cursor position on
DL: interface data is 8/4 bits
. * MN: number of line is 2/1
26.3 us|18.5us|14.3 us
FunctionSet| o |o | o | o |1 |poL| N |DH|% |18 DH: double height font u u u
IS: instruction table select
Set DDRAM _ Set DDRAM address in address
0 0 1 |ACE|ACE|ACH|AC3|ACZ(ACT|ACD 26.3 us|18.5us |14.3 us
address counter
Instruction table 0(1S=0)
S/ICand R/L:
Cursor or Set cursor moving and display shift
. . 0 0 0 0 0 1 | SC|RL 26.3 us |(18.5us |14.3 us
Display Shift * | * lcontrol bit, and the direction, without| <~ 4 4
changing DDRAM data.
Set CGRAM add in add
Set CGRAM | o | o | o | 1 |acs|ac4|aca|acz|act|AcD Gjunber SOOTess N ACCress 6.3 us|18.5us |14.3 us
Instruction table 1(1S=1)
BS=1:1/4 bias
Internal OSC BS=0:1/5 bias
0 0 0 0 0 1T |BS|F2|F1|FO ) 26.3 us |18.5us |14.3 us
frequency F2~0: adjust intemal OSC 4 “ “
frequency for FR frequency.
Set ICON Set ICON address in address
0 0 h L .
address 0 1 0 0 |AC3|ACZ|ACT|ACD counter. 26.3 us |(18.5us |14.3 us
Power/ICON ED"' n 'I (szeci r%I:'lx Dd ;zfliycﬁzij?:ron loff
control/Contrl o | 0 | 0| 1 | 0| 1 |lon|Ben| C5 | C4 o - 26.3 us(18.5us [14.3 us
ast set C5,C4: Contrast set for intemal
follower mode.
Fon: set follower circuit on/off
Eggggfr o [o|o|1]1]0 |Fon R:b be Rgb Rab2~0: 26.3 us [18.5 us |14.3 us
select follower amplified ratio.
Contrastset |0 [0 | o |1 |1 |1 |c3|c2|ct|co Enizteram setforinternal follower 76 3 us|18.5 us |14.3 us
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Timing Characteristics
(Ta =-30°C to 85°C )

VDD=2.7 to 4.5V | VDD=4.5to 5.5V
ltem Signal| Symbol |Condition Rating Hatiag Units
Min. Max. Min. Max.
SCL clock frequency facik DC 400 DC 400 |KHz
SCL clock low period SCL fLow —_ 1.3 — 1.3 — Us
SCL clock high pericd thigH 0.6 - 0.6 -
Data set-up time S| tsupat 180 - 100 — ns
Data hold time tuooat 0 0.9 0 0.9 us
SCL,5DA rise time SCL, t, 20+0.1C| 300 |20+0.1C| 300
—_ ns
SCL,SDA fall time SDA tq 20+0.1C.| 300 |20+0.1Cy 300
;{ilriiepamtwe load represent by each bus o _ _ 400 _ 400 of
Setup time for a repeated START _ _ _
condition S| lsusTa 06 06 us
Start condition hold time thosTa —_ 0.6 - 0.6 - us
Setup time for STOP condition tsuso — 0.6 - 0.6 - us
Bus free time between a Stop and _ _
START condition SCL | tawr - 13 13 s

® |2C interface

SDA o >< >< -----
Thisn Tavimr
=
SCL / /_
f— s
SDA Timaoir

Shesi Tsu:sm
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Built-In Font Table
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Example Initialization Program

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

void 12C_out(unsigned char j) //12C Output
{

intn;

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;

}

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

void 12C_Start(void)

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

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

void 12C_Stop(void)

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

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

void Show(unsigned char *text)
{
int n;
12C_Start();
12C_out(Slave);
I12C_out(Datasend);
for(n=0;n<16;n++){
12C_out(*text);
++text;
}
12C_Stop();
}

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

11
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* Initialization For ST7032i *
*****************************************************/
void init_LCD()
{

12C_Start();
12C_out(0x7C);
12C_out(0x00);
12C_out(0x38);
delay(10);
12C_out(0x39);
delay(10);
12C_out(0x14);
12C_out(0x78);
12C_out(0x5E);
12C_out(0x6D);
12C_out(0x0C);
12C_out(0x01);
12C_out(0x06);
delay(10);
12C_stop();

}

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

12
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Quality Information

Test Iltem 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 Storage (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.

13



