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Product Specification

NHD-C12832DA-FSW-FBW-3V3

NHD- Newhaven Display
C12832- 128 x 32 Pixels

DA- 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




Table of Contents

Document ReViSion HiSEOrY.....ciiciiiiiiiiiiniiiiiiiiiiiiiieiinieienisieneiissisisssereseiersnsistsnssssnssssssssssnsssssnssssanssssnsssnes 2
MECRANICAl DIrAWING ...ccuuuiiiiiiiiiiiiiieiiiiiieeiiiiieneeietteneeessesnssesstenssssssessssssssssnssssssenssssssssnssssssssnsssssssnsssssssnnnsnns 3
[T o T 0 X ol g1 1 4 To T TS U P 4
WIING DIAgIam ..cuiciiiiiiiiiiiiiteictierietieereetreeeraseraseraserassrenssenssensssnsernsssnsssnsssensssnsesnsernssnasssesssenssensesnsesnsannses 4
Electrical CharacteriStiCs .......uuueueeeeeeemeeeemmmeeiiiniiiiiiiiiiiiiiieiiiiiiieaisesii s s ssasasasasssasasasasassssssssssssssssssses 5
0] or=] W ol o T T ot =T T o of IS 5
Controller INfOrmMatioN..........i s nas 5
LI 1o 1 =03 0o T 0 T 4= T Vo £ N 6
TimiNg CharacteristiCs....cicuuiiiiiiiiiiiiiiiiiiiirir e resereaesen e ssasesenesesenssesenssssnnsssensssssnsesenssssenssssansssannnns 7
Example Initialization Program .........cciceeciiieiiieeiereniiteeneeteeserenserenseeseaseesssssssnsesssnsessassessnssessasssassessnssssenne 11
QuAlity INFOrMAtiON ...t e e sene e e sesa s e s s e snssssssenssssssesnnssssssnnssssssennsssssennnssnns 12

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

vV V V YV VYV V

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

Pin No. Symbol External Connection | Function Description

1 CS1B MPU Active LOW Chip select signal

2 /RES MPU Active LOW Reset signal

3 AO MPU Register select signal. AO=1: Data; A0=0: Command

4 R/W MPU 6800 Mode: Read/Write select signal. R/W=1: Read; R/W=0: Write
/WR 8080 Mode: Active LOW Write signal

5 E MPU 6800 Mode: Active High Enable signal
/RD 8080 Mode: Active LOW Read signal

6-13 DO-D7 MPU Parallel interface:

8-bit directional data bus

Serial interface: DBO-DB5 = No Connect
D6=Serial clock (SCL)

D7= Serial Data (SI)

14 VDD Power Supply Supply Voltage for LCD and Logic (+3.0V)
15 VSS Power Supply Ground
16 VOUT Power Supply Connect 1uF — 2.2uF Capacitor to VDD or VSS
17 CAP3- Power Supply Connect 1pF—2.2uF Capacitor to CAP1+ (pin 18)
18 CAP1+ Power Supply Connect 1uF — 2.2uF Capacitor to CAP1- (pin 19) and CAP3- (pin 17)
19 CAP1- Power Supply Connect 1uF — 2.2uF Capacitor to CAP1+ (pin 18)
20 CAP2- Power Supply Connect 1uF — 2.2uF Capacitor to CAP2+ (pin 21)
21 CAP2+ Power Supply Connect 1uF — 2.2uF Capacitor to CAP2- (pin 20)
22-26 V1-V5 Power Supply 0.1pF — 1pF Capacitor to VDD or VSS
27 P/S Power Supply Interface Mode select signal. P/S=1: Parallel; P/S=0: Serial
28 C86 MPU MPU Interface select signal. C86=1: 6800; C86=0: 8080
A LED+ Power Supply Backlight Anode (40mA)
K LED- Power Supply Backlight Cathode (Ground)

Recommended LCD connector: 0.5mm pitch, 28-pin FFC. Molex 524372871 or equivalent.
Recommended Breakout Board: NHD-FFC28

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 Vop - 2.8 3.0 33 Vv
Supply Current oo Tor =_25°C: - 0.15 0.5 mA

Vop=3.0V

Supply for LCD (contrast) Vicp Top =25°C 6.6 6.9 7.2 V
“H” Level input Viy - 0.8 *Vop - Vop V
“L” Level input Vi - Vss - 0.2 *Vpp Vv
“H” Level output VoH - 0.8 * Vop - Vbp \Y,
“L” Level output Vol - Vss - 0.2 *Vop \Y
Backlight supply voltage Vieo ILep= 45 3.0 3.2 3.4 \Y
Backlight supply current ILep - - 45 60 mA

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
Obtimal Top QY+ - 40 - °
ptima o
s Bottom ®Y- - 40 -
>
VA";Wl:Sg Left oX- CR=2 - 40 - 0
& Right X+ - 30 - o
Contrast Ratio CR - 2 5.0 - -
. Rise Tr R - 72 150 ms
Response Time Fall T Tor = 25°C : 109 500 ms

Controller Information

Built-in ST7565R Controller: https://support.newhavendisplay.com/hc/en-us/articles/4414899357591-ST7565R



https://support.newhavendisplay.com/hc/en-us/articles/4414899357591-ST7565R

Table of Commands

*’~NEWHAVEN DISPLAY

R/W COMMAND BYTE
INSTRUCTION AD DESCRIPTION
(RWR)| D7 D& D5 D4 D3 D2 D1 Do
. D=1, display ON
Display ON/OFF 0 0 1 0 1 0 1 1 1 D D=0, display OFF
Set Start Line 0 0 0 1 35 54 33 52 51 50 |Set display start line
Set Page Address 0 0 1 0 1 1 ¥3 Y2 ¥1 ¥0 |[Set page address
0 0 0 0 0 1 X7 XG xh X4 |Set column address (MSEB)
Set Column Address
0 0 0 0 0 0] X3 X2 X1 X0 |Set column address (LSE)
Read Status 0 1 BUSY | MX D] RST 0 0 0 0 |Read |C Status
Write Data 1 0 o7 D& D5 D D3 D2 01 D0 |Write display data to RAM
Read Data 1 1 D7 D& D5 D4 D3 02 01 D0 [Read display data from RAM
Set scan direction of SEG
SEG Direction 0 0 1 0 1 0 0 0 0 Mx  |MX=1, reverse direction
WX=0, normal direction
. INW =1, inverse display
Inverse Display 0 0 1 0 1 0 0 1 1 INV |\ =0, normal display
, AP=1, set all pizel ON
Al Pixel ON 0 0 1 0 1 0 0 1 0 AP AP=0. normal display
. Select bias setting
Bias Select 0 0 1 0 1 0 0 0 1 BS 0=1/9; 1=1/7 (at 1/65 duty)
. . Column address increment;
Read-modify-Write 0 0 1 1 1 0 0 0 0 Q Read:+0 , Write:+1
END 0 0 1 1 1 0 1 1 1 0 |Exit Read-modify-Write mode
RESET 0 0 1 1 1 0 0 0 1 0 |Software reset
Set output direction of COM
COM Direction 0 0 1 1 0 0 MY - - - |MY¥=1, reverse direction
MY =0, normal direction
Power Control 0 0 0 0 1 0 1 VB VR VE Control built-in power circuit
OMNIOFF
Regulation Ratio 0 0 1] 1] 1 0 1] RR2 | RR1 | RRO |Select regulation resistor ratio
Sat EV 0 0 1 0 0 0 0 0 0 1 |Double commandll Set
0 o] 0 0 EVE | Ev4 | EV3 | EV2 | EV1 | EVD |electronic volume (EV) level
0 0 1 0 1 0 1 1 0 MO MD=
Power Save Mode Set :U' sleap made
MD=1, narmal
0 0 0 0 0 0 0 0 0 0
Power Save 0 0 Compound Command Display OFF + All Pixel ON
Double command!!
0 0 1 1 1 1 1 0 0 0 |set booster level:
Set Booster BL[1:0)=(0,0), x2, =3, x4
0 0 0 0 0 0 0 0 | BL1 | BLo [BLITOF(D/1), x5
BL[1:0]=(1,1), »6
NOP 0 0 1 1 1 0 0 0 1 1 |Nooperation
Test ol o | 1+ | 4|1 | 1| - | -] - | - [PoNOTuse

Reserved for testing,

Mote: Symbaol *-" means this bit canbe *H™ ar “L".
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Timing Characteristics

System Bus Timing for 6800 Series MPU
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ltem Signal Symbol Condition Min. Max. Unit
Address setup time A0 tAWG 0 —
Address hold time tAH6 0 —
System cycle time tCYC6 240 —
Enable L pulse width (WRITE) tEWLW 80 —
Enable H pulse width (WRITE) E tEWHW 80 —
Enable L pulse width (READ) tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
Write data setup time tDS6 40 —
Write data hold time D[7:0] tDH6 10 —
Read data access time ' tACC6 CL=100pF — 70
Read data output disable time tOH6 CL =100 pF 5 50
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System Bus Timing for 8080 Series MPU

A0 Lawg—> (44

CS1B \V4 \V4 \

CS2 X\ ><\
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/WR \ ) tecow / toouw }
/RD tr —x\‘ tecLr ’é: t tecHr g \
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D[7:0]
(Write)
" tons
D[7:0] -ACC8
(Read)
Item Signal Symbol Condition Min. Max. Unit

Address setup time tAWS 0 —
Address hold time A0 tAH8 0 —
System cycle time tCYC8 240 —
/WR L pulse width (WRITE) /WR tCCLW 80 —
/WR H pulse width (WRITE) tCCHW 80 —
/RD L pulse width (READ) RD tCCLR 140 — ns
/RD H pulse width (READ) tCCHR 80
WRITE Data setup time tDS8 40 —
WRITE Data hold time DI7:0] tDH8 20 —
READ access time tACCS8 CL =100 pF — 70
READ Qutput disable time tOH8 CL =100 pF 5 50
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System Bus Timing for 4-Wire SPI

i
CS1B r 7 .,
css—P CS
CS2 .
7/
lsas™>| [€ fsmi
—tscyc™>
sSC tsowP| f€ sy,
L / /
f}r = tr
tsps»| [®tspyP v,
\ 7/
SDA . . .
First bit . Last bit
/!
Item Signal Symbol Condition Min. Max. Unit
Serial clock period tSCYC 50 —
SCLK “H” pulse width SCLK tSHW 25 —
SCLK “L” pulse width tSLW 25 —
Address setup time AD tSAS 20 —
Address hold time tSAH 10 — ns
Data setup time tSDS 20 —
SDA
Data hold time tSDH 10 —
CS-SCLK time CS1B tCSS 20 —_
CS-SCLK time CS2 tCSH 40 —_

*1 The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
*2 All timing is specified using 20% and 80% of Voo as the standard.
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Reset Timing
l¢

RSTB #

RW

Y

< tn
Internal During Reset Reset Finished
Status 9
Item Symbol Condition Min. Max. Unit
Reset time tR — 1.0
us
Reset “L” pulse width tRW 1.0 —

10
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Example Initialization Program

void data_out(unsigned char i) //Data Output Serial Interface

{

unsigned int n;

CS=0;

A0 =1;

for(n=0; n<8; n++){
i<<=1;

SCL=0;

P1 =i;

delay(2);

SCL=1;

}

CS=1;

}

void comm_out(unsigned char j) //Command Output Serial Interface

{

unsigned int n;

CS=0;

A0 =0;

for(n=0; n<8; n++){
j<<=1;

SCL=0;

P1 =j;

delay(2);

SCL=1;

}

CS=1,;

}

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

* Initialization For controller *
*****************************************************/
void init_LCD()

{

comm_out(0xA0);

comm_out(OxAE);

comm_out(0xC0);

comm_out(0xA2);

comm_out(0x2F);

comm_out(0x21);

comm_out(0x81);

comm_out(0x3F);

}

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

11
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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, 200hrs 2
temperature for a long time.
Low Temperature storage | Endurance test applying the low storage -30°C, 200hrs 1,2
temperature for a long time.
High Temperature Endurance test applying the electric stress | +70°C, 200hrs 2
Operation (voltage & current) and the high thermal
stress for a long time.
Low Temperature Endurance test applying the electric stress | -20°C, 200hrs 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, 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, 30min -> 25°C, 5 min->
(voltage & current) during a cycle of low 70°C, 30min
and high thermal stress. =1 cycle
10 cycles
Vibration test Endurance test applying vibration to 10-50Hz, 1.5mm amplitude. 2g 3

simulate transportation and use.

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

Static electricity test

Endurance test applying electric static
discharge.

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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