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1. General Specifications

Iltem EAStandard Value Unit
. E4ADot-Graphic OCharacter ODigits
Display Pattern 0O Owith ICON Dots
Color CMono. kEGrayscale O
Module Dimension 74.0 X5945 X 7.6 mm
Viewing Area 65.0X41.0 mm
Active Area 62.68 X 34.52 mm
Character Size mm
Character Pitch mm
DOT Size 0.45 X 0.50 mm
DOT Pitch 0.49 X 0.54 mm
OTN, Positive OTN, Negative
OHTN, Positive OHTN, Negative
LCD Tvbe OSTN, Yellow-Green [CISTN, Gray OSTN, Blue
yp MFSTN, Positive OFSTN, Negative
OColor STN
OFM LCD
Polarizer Tvpe EHTransflective OTransmissive OReflective
yp OAnti-Glare
View Direction kAGH O12H O

LCD Controller & Driver

NT7532H-BDT

LCD Driving Method

1/65duty, 1/9bias

Interface Tvoe OPC  O4-wire Serial  O3-wire Serial
yp 06800 018080 [l4-bit E_Change by hardware

. HLED [OBottom OSingle Side ODual Side
Backlight Type OEL COCCFL 0O 9

. EYellow-Green  OWhite OAmber
Backlight Color OBlue ORed 0
EL/CCFL Driver type OBuild-in OExternal
DC-DC Converter EABuild-in OExternal
Operation Temperature (°C) -20-70 (Tor.  Toph) deg.
Storage Temperature (°C) -30-80 (TstL -~ Tsth) deg.
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2. Mechanical Diagram
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3. I/0O Terminals
3.1 Pin Description

Pin NO. Symbol Function Description

1 PS Parallel or Serial data input select

2 C86 MPU Interface select(6800 or 8080)

3 VO LCD driver supply voltage

4 V4 LCD driver supply voltage

5 V3 LCD driver supply voltage

6 V2 LCD driver supply voltage

7 V1 LCD driver supply voltage

8 C2- For internal DC/DC voltage converter

9 C2+ For internal DC/DC voltage converter

10 C1+ For internal DC/DC voltage converter

1" C1- For internal DC/DC voltage converter

12 C3+ For internal DC/DC voltage converter

13 VOUT | DC/DC voltage converter output

14 VSS Logic Ground.

15 VDD Logic supply voltage.
Quasi-Bidirectional I/0O Data Bus.

16-23 DB7-DB0 | Three state /O common terminal.
DBO (LSB) ... DB7 (MSB)
When connected to an 8080 MPU, it is active LOW. This pad is
connected to the RD signal of the 8080MPU, and the NT7532 data bus

24 /RD(E) |is in an output status when this signal is "L" When connected to a 6800
Series MPU, this is active HIGH. This is used as an enable clock input
of the 6800 series MPU
When connected to an 8080 MPU, this is active LOW. This terminal
connects to the 8080 MPU WR signal. The signals on the data bus are

o5 latched at the rising edge of the WR signal. When connected to a 6800

WR(RW | series MPU, this is the read/write control signal input terminal.

When W R/ ="H": Read
When W R/ ="L": Write
Data or Instruction.

26 A0 AO0O=H DB<0:7>: Display RAM data
A0=L DB<0:7>: Instruction data

27 /RES 14 16 RES | When RES is set to "L", the settings are initialized. The
reset operation is performed by the RES signal level

o8 /CS1 This is the chip select signal. When CS1="L", then the chip select
becomes active, and data/command /O is enabled.
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3.2 Block Diagram

HLOCKE. DIIAGEAM
L B=RE RN

LCO
1 —
E —
15—23( 128 X &4
ag | RT NT7S32H-3DT
as wR
Ei5 — Al 1EBXES
27 — YRES LCD DRIVER
28 —| /CS1 | 1T “l‘
COM0—53| &4

LETl BACHLIEHT

4. Electro-optical Specifications

4.1 Absolute Maximum Ratings

No ltem Symbol Min. Max. Unit
1 Supply Voltage For Logic Vpp -Vss -0.3 3.6 \
2 Supply Voltage For Lcd Driver Vico -0.3 13.5 V
3 Input Voltage Vi -0.3 Vop*t0.3 |V

Note: Operating Temperature and Storage Temperature can be found in 7.General Specifications.

4.2 Optical Characteristics'"

No |ltem Symbol | Condition Min. Typ. Max. Unit
. Ta=23+3°C

1 Contrast Ratio Cr Vieo = Typ. @ - 4.03 - -

2 Response time Ton Ta=23+3°C - 110 ms
3 Response time Tore Ta=23+3°C - 170 ms
4 3H o1 48 - Deg.

o Cr=2
5 9H o2 50 - Deg.
V};Wllng Ta=23+3°C g

6 gle 6H o3 28 - Deg.
7 12H ©4 - 55 - Deg.
Note:

(1) See Appendix 1 Definition of Optical Characteristics for detail.

(2) Vcp can be found in 4.2 Electrical Characteristics Supply Voltage for LCD Driver
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4.3 Electrical Characteristics

No | item Symbol | Condition Min. Typ. Max. Unit

1 Supply Voltage for Logic Vop-Vss 24 / 35 \

2 |Supply Voltage for LCD Driver X;’:/S)S Ta=23+3°C | 95 |96 97 Vv

LCD

3 Supply Current for Logic Iop - 0.4 1.5 mA

4 Oscillation Frequency Fosc Ta=23+3°C 27 33 39 KHz

5 Input ngh Voltage V|H - 0.7 VDD VoD \V

6 Input Low Voltage Vi - -0.3 - 04 Vv

7 Output High Voltage Von - 2.0 - - Vv

8 Output Low Voltage VoL - - - 0.4 \%
Supply Current for LED Viep = Typ. )

9 | Backlight leo  |mp=23+3°C |- 50 mA
Supply Voltage for LED lLep = Typ. _ 42 )

10 | Backlight Vieo | 5=03+3°C v

4.4 Timming Characteristics

1. System Buses ReadWrite Characteristics (for B0BD Series MPL)

X

LaHe

tcvos

Loouw, TocLr

o=z

o Hvi, RoCHR

oHa

Do-ov

X

(\WWrite)

D=0

lca

Py

iReaad)
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(VDD = 2.7 ~ 3.3V, Ta = 40 ~ +85°C)

Symbol | Paramatar hir. Ty, flax Lina Conditian
fame Addrass hold time Q - - % AD
L Address setup time i} - - s
tcvee System cycle time 3400 - - ns
oo |C.'-L:-ﬂlrl:l low pulsa width {(writa) L] - - ns | WhH
fcoum ICcﬂlrLﬂ kew pultse width (read) 120 - - ns | RO
tocww It_‘.mtrcl high pulse width (write) 120 . - ns | WHR
fccHR IGr:-nrrr:l high pulse width (read) &0 - - ns | RO
fes IData setup ime 40 - - ns
Do~-0O7F

foHe [Data kold time 15 - - s
s RD access time - - 140 nes

i D access time DO-D7, CL= 100pF
fcHe |EI utput dizable ime 10 - 100 ne

*1. The inpat signal rise time and fall tme (b, ) is specified at 1508 or less
(le # b} = {loves - loouw - locww) for wiribe, (ke + b < {loves = locur - toown) for read,
*2. All timing s spacified using 20% and 80% of VDD as the reference.

*3. teeww and teeur are specified as the overlap inderval when C51 1= low (G52 15 high) and YWH or
RO s low

2. System Buses ReadVWnte Characteristics (for 6800 Series MPL)

AD, RIW
L[58 Lesse
51
(CS2) e =
lovoe
[ [Evwm -
E - *
Eavw lowe
. loea ] Loiea |
DO-DF
Writa) ><
Lacen lows
L H—H
Dd=D7T
(Read) ™
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WDD:ET-

3.3V, Ta = -4 ~ +85°L}

Symbal | Paramatar Plin Tyvp. Pz, | Uit Candition
L s Acldrass hald time 0 - k] Al

tase Address setup ime 0 - ns

teves System cycle tmie 200 - ns

tearw  [Contral low pulse width (write) L] - ns | WR

tewmr  |[Caniral low pulse width (read) 120 . ns | RO

tEwLw Confrol high pulse wadth (write) 120 - ns WH

tesar  |Contral high pulse width (read) G0 . ns | RD

tose Diata setup ims 44 - ns

bons Data hold tims 15 - ns pe-aT

weee  |RDaccess time i MO | " | bo-p7, cL=1008F
tore Ctput disable time 10 1040 ns

"1, Thee ingut signal rise e andd fall time (i, b is specified at 15ns or less,
(tr + 1} = (toves - Ewaw - tewenw) far write, (b + tr) < (toves - Ewr - iewnr) for read.
*2. All timing is specified using 20% and BD% of VDD as the reference.

*3, tewuw and tewr are spacified as the overdap interval when 51 is low (G52 is high) and E is high,

3. Senal Interface Timing

_loss " tscvo L = -
e
(C52) —
el
SCL b
AQ
21 I
5l _<
(VDD = 2.7 = 33V Ta= 40 = +85°C)
Symibcd Pararmeter Min. | Typ. | Max. | Unit Corvdition
tscve | Senal clock cyele 250 - s | SCL
EsHw Senal clock H pulse width 100 - - s | SCL
TsLw Sarial clock L pulse width 100 - ng | SCL
fsasn Address setup tima 150 - s | O
Eaan Addrass hald limea 150 - rs | O
tsos Data setup time 100 - - ns | SO
taoH Data hold time 100 - s | S0
tess Chip select sefup tirme 150 - - s | G511, G52
tesn | Chip select hold time 150 - ns | C51, C52

*1. The input signal rise time and fall time (., U} is specifisd at 15ns or leas.
*2. Al timindg is soecified using 20% and B0% of VD as the standard.
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5. Programming

5.1 Instruction Table

Code
C amel AD | RD | WR Functi
emmanc D7 | D6 | Ds | D4 | D3 | Dz | D1 | DO |Hex Hneten
r . ) 0 |AEh [Tum on LCD panel when goes
(1) Display OFF 0 1 0 1 0 1 0 1 1 1 1 | AFh [high, and turn off when goes low
40h |Specifies RAM display line for
(2) Set Display Start Line 0 1 0 I 1 Display Start Address to [COMOD
7Fh
BOh [Set the display data RAM page in
(3 Set Page Address [i] 1 0 1 0 1 1 Page Address to [Page Address register
BFh
Higher Column Sat4 higher bits and 4 lower bits
. 0 1 o 0 o 0 1 Adddress 00N | of column address of display data
(41 Set Column Address to : ot
0 1 0 0 o 0 0 Lower Column 1FR RAM in registar
Address
(5) Read Status ol o 1 Status o | o] o] o |xx|Reads the status information
(G) Write Display Data 1 1 i) Write Data ¥x |Write data in display data RAM
(71 Read Display Data 1 0 1 Read Data XX |Read data from display data RAM
. _ 0 | ADh [Set the display data RAM address
(8) ADC Select 1] 1 i) 1 0 1 ] 0 i) i) 1 | a1h [SEG cutpdt correspondance
; P A 0 | AGh [Momal indication when low, but
(9 MomalReverse Display| 0 1 0 1 a 1 ] a 1 1 1 | a7h |full indication when high
R . Rl 0 | Adh [Selects nomal display (0) orantire
{ 10)Enfire Display OMNOFF | 0 1 i) 1 0 1 ] 0 1 a 1 | ash |dispiay on
(11)Set LCD Bias o 1ot fofr]o]ofo] ] [ FetstcDdivingvliags bias ratio
Prp—— i - Increments column address
( 12)Read-Modify-Write [¥] 1 i) 1 1 1 ] 0 i) i) 0 | EOh counter during each write
(12End i] 1 0 1 1 1 ] 1 1 1 0 |EEh |Releases the Read-Modify-Write
(14 Resat 1] 1 0 1 1 1 0 [u] 0 1 0 | E2h |Resets intemal functions
15y i COh |Selects COM output scan direction
(siCamman Outputboda ) g 1 | g L4 [ 1 oo | %] || " |t |["imaiddata
Salact 1
CFh
28h |Selects the power cincuit oparation
( 1615et Power Control 0 1 0 I 0 1 I 1 |Operation Status] to [mode
2Fh
(1710 Voltage Regulator 20h |Selects intermal resistor ratio
Internal Resistor ratio 1] 1 o] a0 u] 1 a0 u] Resistor Rafio | to |R/Ra mode
Set 27h
( 18)Electronic Volume
made Sat 1] 1 i) 1 0 4] ] 0 i) i) 1 |8&1h
Electronic Volume . . . . Sets the Wi output voltage
Register Sat 1] 1 W] Electronic Control Values KK alactronic volume registar
(19)Set Static indicator 0 |AChH |[Sets static indicator ONAOFF
ON/CFF oo fojo ooy fapnoorr 1 oN
Set Static Indicator . . . . . . Sots the flash mode
Regis ter 1] 1 i) Mada XX =
- _ . Compound command of Display
(20)Power Save Ol VO -f- 1 -1 -1 -1-1-1-1 - |oFFand Entire Dispay oM
(21 INOP I 1 0 1 1 1 I 0 0 1 1 | E2h |Command for non-oparation
F1h |IC tast command. Do not usa!
(22 Test Command W] 1 W] 1 1 1 1 * * - * to
FFh
(22 Test Mode Reset W] 1 W] 1 1 1 1 a W] a 0 | FOh [Command of test mode reset

Mote: Do not use any other command, or system malfunction

AZ DISPLAYS, INC.

may result.




5.2 Display Data RAM
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6. Power Supply

“When usang all LCD power circuits
Voltage converter regulator and followsr)
{In case of 3X boosting circuit)

(S &4

== | &

o = | O
ey

-—|:|—i— W

-]

=}

—} ]
EH v
[T

1 L

ca v
cay .

-

“When only using voltage follower

s
v
=
Eniwrmal i
| Posser — =
Suppy o
9]
wH
(=]
—} vir
-\_:r‘.: i
:::‘l ¥
| wh
=H -
.

“When not using voltage booster circuits

>

Extemal b
Povasa Somt
Supely

e
[=F
=)
CHs
(S0
= e
L=R N = n- -
] L]
it W

[ =] ” e

=]

— v

i w

AW hen not using inkemal LCD power supply cincuits
ST

=

"VEliE W R
1%
Eaai [ryr—
[ ia-af | o Vo
(=] odF -3 .
(=L
CE
Chs
2
L
Lt
Exivmal W
Poresr vz
Supgly Wy
w
W

VO = ( 1+Rb/Ra)*Vev= ( 1+Rb/Ra)* (1-(63-a)/162)*VREG
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Appendix 1

1. Optical Definitions

Note 1: Contrast Ratio Test
A. Contrast ratio is calculated by the following formula when the output voltage (Fig.2-a, positive
type; Fig 2-b,negative type) is obtained from the next electro-optical test system (Fig.1)
B. Conditions of Testing: Accord to the LCD s driving method and operating voltage (Vop)
C. The formula:
Photometer output voltage when non-select waveform is applying

Contrast ratio = (positive type )

Photometer output voltage when select waveform is applying

Photometer output voltage when select waveform is applying

Contrast ratio = (negative type )

Photometer output voltage when non-select waveform is applying

D. Test system:

I
.  e—|
Cptical Fibe
Photormeter :I— —————————————— - -H"'fr/ e d £
|| Halogen bulk

Com puter |_| L

Conirol Unit &
Wavefarnm Deneralor

Fig. 1

Note 2: Response time
A. Rise time is defined as the time required for the transmission to change from 90% to 10%.
B. Fall time is defined as the time required for the transmission to change from 10% to 90%.
C. On time is defined as the time required for the transmission to change from 100% to 10%.
D. Off time is defined as the time required for the transmission to change from 10% to 100%.
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B. The system block diagram (See Fig.4)
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