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B PHYSICAL DATA
Item Contents Unit
W73 STN (&)
LCD duty 1/64
LCD bias 1/9
YA 6:00 O’Clock
B 128 X 64 dot
B (WxHXT) 92.0 x 57.0 x 11.0MAX mm
FRIk (WxH) 65.5 x 38 mm
B E R (WxH) 60.755 x 32.935 mm
RS (WxH) 0.49 x 0.45 mm
FUEEE (WxH) 0.025 x 0.025 mm
il NT7532
B EXTERNAL DIMENSIONS o
!
92 E ;
86 g
o | 7 708 —==-0.025
© 65.5 V.A $3.2X4 t———k MAX 11
|
1 /j | —
¢ | o'
o <T
| = 2
e @**/4*’7’7’777’7’7”**’*’** w O
~ ¥ ‘ ORI
ip}
o | P VRS
O | O
| o 4
| (——'——ﬁ 2.54X8=20.32 S -5
‘ 1 6ccc¢cocé 9 } 1 }
\ I -
| v
=14 —= 64 ‘ a PCB 16 —=— =
MAX 8 —= ——
B BLOCK DIAGRAM
PIM MO 1 = a 4 ] = 7 8 9
SYMEBOL |CEBIFESBDAC|=Ck | DA |WCC [GMD[LED—|LEDH
Serial Interface .
— VDD
Ve VoD
D/C > I/C
CSE = CSH caf
l-..:.s-;
SCK 4 SCK
SDA = SDA -
RES RES
GND T V55 l I
| RESET Vss
V5§
T
LR E = OIF R R EHBRL A 62168698 62168699 WWw.gingyun-it.com




Bl b AN K miBERLEL  LCM12864H Nov 3,2005
B INTERFACE PIN CONNECTIONS
Pin NO. Symbol 1/0 Description
1 CSB | ks, KA
2 RESB | BlifE s, KA
3 DIC | DICHyi, SN NEHE; DICHIL, HANNTEL
4 SCK 110 HATH A N P15 5
5 SDA 110 HBATH A N i 15 5
6 vce 3.0V, HIJFEIEM;
7 GND Ground, HLJ fAK
8 LED- LERIAIY
9 LED+ 3.0V, 15mA, FHOBIEMNK
B ABSOLUTE MAXIMUM RATINGS (Ta=25C)
Parameter Symbol Min Max Unit
Supply voltage for logic VDD 2.4 3.5 \Y
Input voltage \ 0 VDD \%
Operating temperature TOP -20 70 °C
Storage temperature TST -20 70 °C
B ELECTRICAL CHARACTERISTICS (VDD = +3Vv+10%, VSS = 0V, Ta = 25°C)
¥ DC Characteristics
Parameter Symbol Condition Min Typ Max Unit
Supply voltage for logic VDD 2.4 3.0 35 \%
Supply current for logic IDD 0.2 0.4 mA
Supply voltage for side light Vg 3.0 33 \%
Supply current for side light Is VF=3.0V 15 20 mA
Input voltage ' H ' level VIH 0.8vDD VDD \%
Input voltage ' L ' level VIL --- 0 --- 0.2vDD \Y
¥ AC Characteristics
System buses Read / Write characteristics 1 (For the 8080 Series MPU)
Symbol Parameter Min. | Typ. | Max. | Unit Conditions
tAHB Address hold time 0 ns
tAss | Address setup time 0 ns
tCYC8 | System cycle time 300 ns
tccow | Control L pulse width ("WR) | 90 ns
tCCLR | Control L pulse width (/RD) | 120 ns
tCCHW | Control H pulse width {((\WR}| 120 ns
tCCHR | Control H pulse width (/RD) | 60 ns
iDs8 | Data setup time 40 ns
tDHB Data hold time 15 ns
tACC8 | /RD access time 140 ns | Co=100pF
tCHB Output disable time 10 100 ns |CvL=100pF

*1. The input signal rise time and fall time (ir, 1) is specified at 15ns or less. When the system cycle
time is extremely fast, (tr+tf) = (tovce-tccow-toonw) for (tr+ts) = (fovce-tecur-tocHr) are specified.

*2. All timing is specified using 20% and 80% of Voo as the reference.

*3. tccuw and tccur are specified as the overlap between CS1 being “L" (CS2 = *H") and /WR and /RD
being at the "L" level.
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System buses Read/Write Characteristics 2 (6200 Series MPU)

Symbol Parameter Min. Typ. Max. | Unit Conditions
fcYce | System cycle time 300 ns
lASE Address setup time ] ns
tAHG Address hold time 0 ns
tDs6 Data setup time 40 ns
tDHG Data hold time 15 ns
tOHB Output disable time 10 100 ns | Co=100pF
tacceé | Access time 140 ns | Co=100pF
tEWHR | Enable H pulse width (Read) 120 ns
tEWHW | Enable H pulse width (Write) 90 ns
tEWLR | Enable L pulse width (Read) 60 ns
tEwLW | Enable L pulse width {Write) 120 ns

*1. The input signal rise time and fall time (tr, tf) is specified at 15ns or less. When the system cycle
time is extremely fast, (tr+tf) = (toves-tewow-tewnw) for (tr+le) = (fovce-tewLr-tewnr) are specified.

*2_All timing is specified using 20% and 80% of Voo as the reference.
*3. tewww and tewcr are specified as the overlap between /CS1 being “L" (CS2 = *H") and E.
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B FUNCTION DESCRIPTION

Microprocessor Interface
Interface type selection
The NT7532 can transfer data via 8-bit bi-diractional data bus (D7 to DO) or via serial data input (31).
When high or low is selected for the party of PIS pad either 8-bit parallel data input or serial data
input can be selected as shown in Table 1. When serial data input is selected, the RAM data cannot

be read out.
Table. 1
PIS Type ] JCS1] CS2 ] AD | IRD | 'WR ] C86 | D7 | D6 |D0wDS
H Pf:{;'}'f' icst | cs2 | a0 | mo | wr | ces | D7 | D6 |DotoDS
L | SerialInput | /cS1 | €S2 | A0 ] _ i st | scL | (H)

“" Must always be high or low

Parallel Input
When the NTT7532 selects parallel input (P/S = high), the 8080 series microprocessor or 56800 series
microprocessor can be selected by causing the C86 pad to go high or low as shown in Table 2.

Table. 2
cas Type ICS1 Cs2 Al /RD WR D0 to DT
H 63800 microprocessor bus | /CS1 Cs52 Al E RAW DO to DT
L 8080 microprocessor bus iCS1 Cs2 AD /RD MWR 00 to DT

Data Bus Signals
The NTT532 identifies the data bus signal according to AD, E, RAW{/RD, WR) signals.

Table. 3
Common | 6800 processor 8080 processor .
Functien
AD {RMW) /RD WR

1 0 1 Reads display data

1 0 1 0 Writes display data

0 1 0 1 Reads status

. Writes control data in the internal register.
0 0 1 0
(Command)

Serial Interface (P/S is low)

When the senal interface has been selected (F/S = L"), then when the chip is in an active state
(/CS51= "L" and C32 = "H7), the senal data input (S1) and the serial clock input (SCL) can be
received. The serial data is read from the serial data input pin in the rising edge of the serial clocks
D7, D6 through DO, in this order. This data is converted to 8 bits of parallel data in the rising edge of
the eighth serial clock for processing.

The AQ input is used to determine whether or not the serial data input is displaying data, and when
AD = "L" then the data is command data. The AD input is read and used for detection every 8th
rising edge of the seral clock after the chip becomes active.
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B DISPLAY DATA RAM ADDRESS MAP
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B OPERATING PRINCIPLES & METHODS
¥ Control and Display Command
Command Code Function
AQD [/IRD|/WR (D7 D6 | D5 | D4 (D3 (D2 D1 | DO
R - . - - furns on the LCD panel when
1) Lisplay on/oft 0 . . . L high, and turns it off whan low
(2) Setdisplay start . . : Specifies EAM display line far
line 0 0 0 Display start addrass COMD
r r r ;. Sets the display RAM page in
(3) Set page address d 0 a Fage address Page Address register
(4-1) Set column ) . Sets 4 higher bits of column
address 4 higher | O O |ojo |0 Higher colmn -\ iress of display RAM in
address
bits register
(4-2) Set column N Sets 4 lower bits of column
addrass 4 lower 0 1 0 o1 a 0 0 Ln:grdrugslgmn addrass of display EAM in
bits register
(5) Read status o | o] 1 | status 0 | 0] o[ 0 |Readsthe status information
(6) Write display data 1 1 0 Wirite data Wirites data in display EAM
(V) Read display data 1 0 1 Fead data Feads data from display RAM
- . . . Sets the display RAM address
(8) ADL select 0 0 0 0 0 0 0 b SEG output correspondence
(9) Normal/Reverse . . . . . Marmal indication when low,
display 0 0 0 0 0 D but full indication when high
(10) Entire display - - ; - ; - 0 |Selects normal display (0) or
anfoff d J J J J J 1 |Entire Display OM (1)
(11) Set LCD bias 0 . 0 . a . 0 a 3 . 0 Sets LCD drive voltage bias
ratio
191 Read-Madife-wiitel 0 9 o a 3 9 0 Increments Column Address
LT : fy- counter during each write
1 p P p p p p Releases the
(13) End 0 0 0 0 |Read-Modify-write
(14) Resat d 1 0 1 1 1 0 0 1 0 |Resets internal functions
(15) Common output 0 . 0 . . 3 0 r . . . |5elects COM output scan
mode select - : - : direction. * Invalid data
(16) Set power control | O 0 al a 0 Operation  |Selects the power circuit
status operation mode
(171 VO valtage e ) )
regulator internal 4| 1 o of o 1 o 0 | Resistor ratio ?;éi“&'g;igﬂeres'smr ratio
resistar ratio set
(18) Electronic valume 0 0 a a 0 a a 0
mode sat sets the VW0 output valtage
Elec_trﬂmc Yolume 0 p 0 P Electronic contrd value electronic valume register
Fegister set
(19) Set static indicatar . . . . . Sets static indicator OniOff
On/Off 0 0 0 0 O 1P looFF 1on
Set Static indicatar P N - " . " . I
register 0 0 Mode |Sets the flashing mode
Compound command of
(20) Power save display OFF and entire
display ON
(21) NOP d 1 0 1 1 1 d Q|10 1 1 Command for non-operation
(22) Test Command o | 1 3 P p P B . " " " ILiPITest command. Do not
(23)Test Mode Reset Q 1 0 1 1 1 1 Q|0 0 0 |Command of test mode reset
R B GIFRIBEREH WL A 62168698 62168699 WWW.gingyun-it.com P.7 of 9
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¥ Initialization

Initialization

Turmn ON the Vioo-Vss power keeping the /RES pin = °L°

¥

When the power iz stabilized

J

Reless e the reset state, (JRES pin= "H")

i

Initiakized state (Default)

J

Function setup by command input (Usar setup)
{11) LCD blas seiting
(8 ADC =zelection
(15) Common output state selection

l

Function setup by command input (User setup)
(17} Setting the built-in resistance radio
for regulation of the Vo voltage
(18) Electronic volurme control

i

Function setup by command input (Usar setup)
Winte 000" to Dizpaly Data RAM (clear RAM)

J

(16) Power contral setting (VC=1, VR=1, VF=1)

|

(1) Dizplay an

|

This concludes the infializaton

The time of initialization will vary depending on the panel characteristics and capacitance of the
smoothing capacitor. Therefore, we suggest you to conduct an operation check using the actual

equipment.
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Data Display

End of initialzation

'
Funcion setup by command input (User setup)
(2) Diaplay start line ast
(3) Page address set
{4) column address set

L

Function setup by command input (user sebup)
(5) Display data wrile

W

Funciion setup by command input {User setup)
(1) Display ONAOFF

L
End of data display

Power OFF

Optional status

W

Function selup by command input (Usar setup)
(20) Power save

'

Voo-Vas power OFF

The target time will vary depending on the panel characteristics and capacitance of the smoothing
capacitor. Therefore, we suggest you conduct an eperation check using the actual equipment.
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