0CM12864-2—-G T i PR g B s R B

(5

&
e
=

R SVE A AT S Bon e re i, WIS ER . B
A, AT BN IEIRS . iHE iR &AL Y% www. GPTLCM. CN | fi#
B S M AE R, 8k T A i 0758-2317153 LA % 7] syl@gptlcm. cn

HEAE A B-mail SRICEARMIEARE R 5 055

EMESEMVA PR A F]

Golden Palm Industry Co., Ltd

BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
ikt ZEPRT RTS8 YR E i 13,14,15 B 526040 Hif: 0758-23176976 231692  f:E: 2317023
Mihk: www.gptlem.cn E-mail: wsq@gptlem.cn syl@gptlem.cn BAR: 2317156



http://www.gptlcm.cn/
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

OCM12864-2-G Z %101+

| B Y 1 o
= 1z < B U
30 BUBAFEE oo,
4 FEHAFPE oo
1T
6 BETIBTIF  ceeveirieeeeeieeeetieeernneeeerneeeennseennnneenns
A= ¥ i R
I 23
O AT ATIR e 10
(1N 19
VIIEWEF 2%
B E

BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
Hihlk: SRR H@ VU E 1 13,14,15 ¥ 526040 Hif: 0758-23176976 231692  f:E.: 2317023
Mik: www.gptlem.cn E-mail: wsq@gptlem.cn syl@gptlem.cn BAR: 2317156



http://www.gptlcm.cn/
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

OCM12864-2-G Z %101+

_2.

1. FEmEN
FHETZ: COG
SR 128X64 mfE
SRR STN, POSITIVE
IREh 4. 1/64Duty, 1/9Bias
FmE: 6: 00
Bt LED, At
TAEIRE: -200C—+70°C
EAFIREE: -30°C-+80°C
ORZ) 1C: ST7565R
2. SIHEXH
ST7565R ¥iA% 1
3. WlbastE
Z9 PRUE(E ALY
it 93.00 (w) X70.00(h)X13 (t)Max mm
BT IRIX 66. 52 (w) X33. 25 (h) mm
RN 0. 48 (w) X0. 48 (h) mm
s [a] B 0.04 (w)X0. 04 (h) mm
4. JERFE
25 e %At w/IME TYP S PN HAAT
UKz L% Vop. 25C 9.6 9.8 10 A4
] J7 B[] Ton 25°C — 127 400 Ms
Toff 25°C — 263 400 Ms
wof bb
CR 25°C — 9 — —
A Y 25C — 88 — DEG
&I 25°C — 1.2 — —
5. WIRSH
ST7565R
ZH e B/ ME S PN <R3
WA E vdd -0.3 +3.30 \Y%
IR )y L Vout,VO -0.3 +12.0 \Ys
TAERE Top -20 +70 C
e AN Tst 30 +80 C
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6. FEORFF
System Bus Read/Write Characteristics 1 (For thr% 8080 Series MPU)
)4
A — —— pAH——
C5l1
(CS2="17) \\ /~/
* LS Dk *
+ [OCLE, IOCLW *
WRRD %
TER
0 N Y/ AN
OO [OCHW —— ¥
[® {0k NN
D0 10 D7 ><
[1'.:;]'_[: ]
+ tACCE » —— s ——
D0 w D7 iy
(Bead) y i
(Voo = 3.3V, Ta =25°C)
. oo Rating :
Item Signal Symbol Condition i, Wax. Units
Address hold time tana 0 —
Address setup time AD taws 0 —
System cycle time toves 240 —
Enable L pulse width (WRITE) _— tocoow &0 —
W
Enable H pulse width (WRITE) tooHw 80 —
Enable L pulse width (READ) i tcolr 140 — Ms
Enable H pulse width (READ) tccHr 80
WRITE Data setup time tosa 40 —
WRITE Address hold time toHs 0 —
DO to D7
READ access time tacce CL=100 pF — 70
READ Output disable time tons CL=100 pF 5 50
(Wob =27V Ta=25°C)
: i Rating .
ltem Signal Symbol Condition Min. Max. Units
Address held time taxe ] —
Address setup time A0 tawsz ] —
System cycle time toves 400 —
Enable L pulse width (WRITE) WR tcouw 220 —
Enable H pulse width (WRITE) tcoHw 180 —
Enable L pulse width (READ) B tcolr 220 — ns
Enable H pulse width (READ) tccHR 180 —
WRITE Data setup time tose 40 —
WRITE Address held time toms ] —
D0 to D7
READ access time taccs CL="100pF — 140
READ Qutput disable time tons CL=100 pF 10 100
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(Voo =18Y, Ta=25°C)
: 2 Rating :
ltem Signal Symbol Condition i, Max. Units
Address held time tane ] —
Address setup time A0 faws ] —
System cycle time toves 640 —
Enable L pulse width (WRITE) it tocouw 360 —
Enable H pulse width (WRITE) tcoHw 280 —
Enable L pulse width (READ) i tcoLr 360 — ns
Enable H pulse width (READ) toccHr 280
WRITE Data setup time fosa 80 —
WRITE Address hold time toms 0 —
DO to D7
READ access time taccs Co=100pF — 240
READ Output disable time tons Co=100 pF 10 200
A
Rll'ilJ'.:'
AW —M — { AHi:
[
(C52="1") /
-+ REYCS
WL WL ———————*
74 W %
VY N Vi
M [ WHR, LEWHW ———————™
I o LDash
D0 e D7 >\$
(Write)
- LACTS ——— D0
Do e D7
(Read)

System Bus Read/Write Characteristics 2 (For the 6800 Series MPU)
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(WVoo=33V,Ta=25"C)
ltem Signal Symbol Conditiran| Miﬂ.RatiﬂgMax. Units
Address hold time tane ] —
Address setup time AD taws 0 —
System cycle time toves 240 —
Enable L pulse width (WRITE) W tewiw 80 —
Enable H pulse width (WRITE) tewnHw 80 —
Enable L pulse width (READ) tewLr 80 — ns
Enable H pulse width (READ) RD tewHR 140
WRITE Data setup time fose 40 —
WRITE Address hold time b s tons ] —
READ access time taccs CL=100 pF — 70
READ Qutput disable time toxe CL=100 pF 5 50
(Moo = 2.7V, Ta=25°C )
ltem Signal Symbol Condition Min.R Ll Max. Units
Address hold time tans 0 i
Address setup fime AD taws ] —
System cycle time toves 400 —
Enable L pulse width (WRITE) o tewiw 220 —
Enable H pulse width (WRITE) tEwHw 180 —
Enable L pulse width (READ) tewLr 220 — ns
Enable H pulse width (READ) RD tewHr 180 —
WRITE Data setup time toss 40 —
WRITE Address hold tme o tons 0 —
READ access time tacce CL=100pF — 140
READ Output disable time toxe CL=100 pF 10 100
(Voo =1.8V , Ta =25°C )
ltem Signal Symbol Condition Min.RaﬁngMax. Units
Address hold time taue 0 s
Address setup time AD taws 0 —
System cycle time foves 640 —
Enable L pulse width (WRITE) WR tEww 360 —
Enable H pulse width (WRITE) tewHw 280 —
Enable L pulse width (READ) G tewLr 360 — ns
Enable H pulse width (READ) tewHr 280 —
WRITE Data setup time tose 80 —
WRITE Address hold time 010 D7 toms 0 —
READ access time taces CL=100pF — 240
READ Qutput disable time tore CL=100 pF 10 200
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The Serial Interface

torss d IC5H
(C52="1") v
+ 1548 o I — T
50
hi tsCyC »|
* tsw *
SCL L
I v |
| el |
N 1506 > 15DH
(Voo = 3.3V, Ta=25°C )
; " i Rating ’
Item Signal Symbol Condition i, NG Units
Serial Clock Period Tsoye 100 =
SCL "H” pulse width SCL |Tshw ] —
SCL “L” pulse width Tsuw A0 —
Address setup time AQ Tsas 20 —
A
Address hold time Tzan 10 — ns
Data setup time si Tsas 20 —
Data hold time TsoH 10 —
C3-SCL time cs Tess 20 —
C3-SCL time Tesh 40 —
(Voo =27V ,Ta=25°C)
. - Rating .
ltem Signal Symbol Condition T Mo, Units
Serial Clock Period Tecye 120 —
SCL “H” pulse width SCL  |Tsuw 60 —
SCL “L" pulse width Tsiw 60 —
Address setup time AQ Tsas 30 —
Address hold time Tsax 20 — ns
Data setup time § Tsos 30 —
Diata hold time TsoH 20 —
CS-SCL css —
ime cs T 30
CS-SCL time CSH 60 —

SR T Sk A R F

Hotk: ZEPRTTOR T S VURK B M 13,14,15 £

M3k www.gptlem.cn

(Golden Palm science Industry Co., Ltd)

E-mail: wsq@gptlem.cn

526040 FHi%: 0758-23176976 231692
syl@gptlem.cn

fEH: 2317023
HAR: 2317156



http://www.gptlcm.cn/
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

OCM12864-2-G R4 #t W1 13 -7-
(Voo =1.8V, Ta=256°C)
: - Rating :
ltem Signal Symbol Condition Wi, Mo, Units
Serial Clock Period Tscve 200 —
SCL “H" pulse width SCL Tsuw 80 —
SCL “L" pulse width Tsiw 80 —
Address setup time AQ Tsas &0 —
Address hold time Tsan 40 — ns
Data setup time & Tsos 60 —
Data hold time Tsou 30 —
CS-SCL time cs Tess 40 —
CS-SCL time 77 |Tesn 100 -
Reset Timing
o Le i -
RES \\
B IR Lo
Dunng reset >< Reset complets
Figure 41
(Voo =33V, Ta=-401to 85°C)
. - Rating ;
ltem Signal | Symbol Condition Wi Tvp. Wax. Units
Reseat time tr — — 10 us
Reset “L" pulse width IRES |trw 1.0 — — us
Voo =27V, Ta=-401085°C)
: P Rating 5
Item Signal | Symbol Condition Min. Typ. Max. Units
Reset time tr = — 2.0 us
Reset “L" pulse width RES |taw 2.0 — — us
(Voo =18V, Ta=-4010 85°C )
: G Rating .
Item Signal | Symbol Condition Wi Typ. M. Units
Reset time tm — — 30 us
Reset “L" pulse width /RES |taw 3.0 — — us
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7. B (VDD=2.84V)
Unless otherwise specified, Vss =0V, Yoo =30V £ 10%, Ta = —40 to 85°C
i Rating .. |Applicable
Item Symbol Condition Min. o Max. Units Pin
Operating Voltage (1) Voo 1.8 — 33 v Vsg*1
Operating Voltage (2) Yooz |(Relative to Vss) 24 — 33 v Vas
High-level Input Valtage ViHe 08xVoo | — Voo W 3
Low-level Input Voltage Vi Vss — | 02xVoo | W 3
High-level Output Voltage Youe |lon =-0.5mA 08 xVoo | — Voo v "4
Low-level Output Voltage VoLe |leL =05 mA WVes — | 0.2 x Voo v 4
Input leakage current b |Vin=Voo orVss -1.0 — 1.0 (A "5
Output leakage current Lo |Vin =Voo or Vss =30 — 30 (A 6
Ta =Vo=13.0V — 2.0 35
Liquid Crystal Driver ON Bor 25°C KO SEGn
Resistance " |(Relative |\; =gy = 32 54 | COMn *T
To Voo)
1 1 = — 1 : W ]
Static Consumption Current | Issa Vo = 13.0 V(Relative To 0.01 2 @A | Voo, Vooz
oro)
Output Leakage Current lsa oo — 0.01 10 (A Yo
Input Terminal Capacitance Cin |Ta=25°C, f=1MHz — 50 8.0 pF
Internal :
Oscillator | ™5¢ |165duty — _ .. 1 = i e .
External 1A3duty 1B C
. fer | 4 17 20 24 kHz CL
Oscillator Input
Frequency E!’;Lfﬁgfﬂ'r fosc  |1/49 duty 25 30 35 kHz 'g
Ext I 153 duty Ta=25°C
i fer  |1/55 duty 25 30 35 kHz cL
Input ;
2 Rating .. |Applicable
ltem Symbol Condition Min. Vi Max. Units Pin
Input voltage Yooz | (Relative To Vas) 24 — 3.3 v Vss
Supply Step-up output| , (Relative To Vss) — — 16.0 v Vout
. voltage Circuit
"g"’ Voltage regulator
& Circuit Operating Your [(Relative To Vss) 6.0 — 16.0 V Wout
w “oltage
S| Voltage Follower
[= Circuit Operating VO |(Relative To Vss) 40 — 13.0 W Vo*9
- Voltage
Ta =25°C |, (Relative To Vss) P
\f
Base Voltage R | g o1weC 2.07 210 213 W 10
BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
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8. 5lH#EIR

FEE X
ElLEE T EILES 77l 51 HThRe A
1 VSS I I OV
2 VDD I W HFIE 5V B 3. 3V, ARYEHME I E
3 NC I e
4 RS - Ml /Fe 4k H: mAoF: DBO-DBT A s HdE
fIKHLSF: DBO-DB7 A#EfETE 4
R/W (/WR) B/ BRI 280 SO 6800 LIRS, R/W=H: BLR(E
5 I R/W=L: HiffE
M LU XN 8080 B2 L1, /WR D5 A\ 4% il i
6 E (/RD) I Bz LU XN 6800 B2 M1, A REA IR, E=H 5K
L EE ON 8080 FE I, /RD BRI, (KA R
7 DBO 1/0 HEE N 51
8 DB1 1/0 Ho i N 51
9 DB2 1/0 He e N 51
10 DB3 1/0 He e N 51
11 DB4 1/0 Ho e N 51
12 DB5 1/0 He e N 51
13 DB6 1/0 He i N 51
14 DB7 1/0 HE N 51
15 /CS1 I FRRE S, PG
16 NC - =
17 /RST - EAES, KB PFAR
18 NC 0 =
19 LED+ I LA, LED+ (5V 5l 3. 3V), M LA I 52
20 LED- I Ot HYE, LED- (0V)
BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
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9. iR
84R:

Command Code

Command Function
A0 /RD /WR| D7 D& D5 D4 D3 D2 D1 DO
. . , 1T 0 1 0 1 1 1 0 [LCDdisplay ON/OFF
(1) Display ON/OFF o 1 0 1 0- OFF. 1- ON
. : . i , Sets the display RAM display start
(2) Display start line set 0 1 0 0 1 Display start address s Etlipis
: : Sets the display RAM page
(3) Page address set 0 1 0 1 0 1 1 Pageaddress it
(4) Column address set 0 1 0 0 0 0 1 Mostsignificant |Setsthe most significant 4 bits of
upper bit column address  |the display RAM column address.
Column address set 0o 1 0 0 0 0 0 Leastsignificant |Setsthe least significant 4 bits of
lower bit column address  [the display RAM column address.
(5) Status read 0 0 1 Status 0 0 0 0 |Readsthe status data
(6) Display data write 1 1 0 Write data Writes to the display RAM
(7) Display data read 1 0 1 Read data Reads from the display RAM
i 0 10 0 0 0 O Sets the display RAM address
(8) ADC select o 1 0 1 SEG output correspondence
0: normal, 1: reverse
(9) Display normal/ & % B { 0 10 0 110 i:E;gfLiﬂ)dﬁme”D"“m’
Pantss : 0: normal, 1: reverse
: ? Display all points
(10) Déshplnflgy;:céli points a1 0 1 0 1 0 0 1 0 q 0- normal display
' 1: all points ON
Sets the LCD drive voltage bias
(11) LCD bias set 0 1 0 o 1 oo o C]} ratio
0: 1/9 bias, 1: 1/7 bias (ST7565P)
Column address increment
(12) Read/modify/write 0 1 0 i1 1 1 0 0 0 0 0 [Atwrite: +1
At read: 0
(13) End 0o 1 0 11 1 0 1 1 1 0 |Clearread/modifyfwrite
(14) Reset 0o 1 0 1 1 1 0 0 0 1 0 |Internal reset
(15) Common output 0 4 : i 1 00 0 * * = US_eIe::l Ctlilq;f_'l D:;Itt'pm scan direction
mode select 1 = A10KTI]. CrELIon
1: reverse direction
; ) 0 0 1 0 1 Operating |Selectinternal power supply
(16) Power control set 0 1 0 mode operating mode
(17) \fﬁt;?rgtslgfe;‘?gg'rar‘;{m o 1 o | 0 0 1 0 0 Resistor |Selectintemal resistor
sof ratio ratio{Rb/Ra) mode
(18) Electronic volume
mode set 0 1 0 1 0 00 0 0 O 1 Set the Vo output voltage
Electronic velume 0 0 Electronic volume value |electronic volume register
register set
(19) Static indicator 1 0 10 1 1 0 0 |0-OFF. 1 ON
OM/OFF o 1 a 1
Static indicator g
register set 0 0 0 0 0 0 0Mode|Setthe flashing mode
1 1 14 14 b o [EeCiooskriEio
(20) Booster ratio set o 1 0 0O 0D 0 0 0 0O stepup 0 1j 5}(' :
value 11 Bx
: , Display OFF and display all
(21) Power saver points ON compound command
(22) NOP o 1 a 1 1 1 0 0 0 1 1 Command for non-operation
+ = « =« |Command for IC test. Do not
2aTER - ! f L 2 13 use this command
BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
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R A:

Display ON/OFF
This command turns the display ON and OFF.

E RIW

A0 /RD MR D7 D6 D5 D4 D3 D2 D1 DO Setting

0 1 0 1 0 1 0 1 1 1 1 Display ON
0 Display OFF

When the display OFF command is executed when in the display all points ON mode, power saver mode is entered. See the
section on the power saver for defails.

Display Start Line Set

This command is used to specify the display start line address of the display data RAM shown in Figure 4. For further details

see the explanation of this function in “The Line Address Circuit”.

E RIW
AQ IRD  MWR D7 D6 D5 D4 D3 D2 D1 DO Line address
0 1 0 0 1 0o 0 0 0 0 0 0
0 0 0 0 0 1 1
0 0 0 0 1 0O 2
1 L
1 1 1 1 1 0 62
1 1 1 1 1 1 63

Page Address Set

This command specifies the page address corresponding to the low address when the MPU accesses the display data RAM
(see Figure 4). Specifying the page address and column address enables to access a desired bit of the display data RAM.
Changing the page address does not accompany a change in the status display.

E RIW
A0 /RD IWR D7 Ds D5 D4 D3 D2 D1 DO Page address
0 1 0 1 0 1 1 0 0 0 © 0
0 0 0 1 1
0 0 1 0 2
i L
R T ¥
1 0 0 0 8

Column Address Set

This command specifies the column address of the display data RAM shown in Figure 4. The column address is split into two
sections (the higher 4 bits and the lower 4 bits) when it is set (fundamentally, set continuously). Each time the display data RAM
is accessed, the column address automatically increments (+1), making it possible for the MPU to continuously read from/write
to the display data. The column address increment is topped at 83H. This does not change the page address continuously. See
the function explanation in “The Column Address Circuit,” for details.

E RW
Column
A0 /RD WR |D7 D6 D5 D4 D3 D2 D1 DO A7 A6 A5 A4 A3 A2 A1 A0 |address
High bits — 0 T 0 Jo 0o 0 1 AT A6 A5 A4 0 0 0 0 Q0 0O O O 0
Low bits — 0 A3 AZ A1 AD O 0O 0O O O O 0 1 1
0 0 0 0 0 0 1 O 2
L l
1 0 0 0 0 0 1 O 130
1 0 0 0 0 0 1 1 131
Status Read
E RW
Al IRD WR D7 D& D5 D4 D3 D2 D1 DO
0 0 1 BUSY ADC ONOFF RESET 0 0 0O O
BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
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BUSY = 1: it indicates that either processing is occurring internally or a reset condition is in process.
BUSY |[BUSY =0: Anew command can be accepted . if the cycle time can be satisfied, there is no need to check

for BUSY conditions.
This shows the relationship between the column address and the segment driver.
ADC 0: Normal (column address n « SEG n)
1: Reverse (column address 131-n «» SEG n)
(The ADC command switches the polarity )

ON/OFF: indicates the display ON/OFF state.

ON/OFF 0: Display ON

1: Display OFF

(This display ON/OFF command switches the polarity.)

This indicates that the chip is in the process of initialization either because of a /RES signal or because of a

reset command.
RESET 0: Operating state
1: Reset in progress

Display Data Write

This command writes 8-bit data to the specified display data RAM address. Since the column address is automatically
incremented by “1" after the write, the MPU can write the display data.

E RW

A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO
1 1 1] Write data

Display Data Read

This command reads 8-bit data from the specified display data RAM address. Since the column address is automatically
incremented by 17 after the read, the CPU can continuously read multiple-word data. One dummy read is required immediately
after the column address has been set. See the function explanation in "Display Data RAM” for the explanation of accessing the
internal registers. When the serial interface is used, reading of the display data becomes unavailable.

E RW

A0 /RD WR D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 Read data

ADC Select (Segment Driver Direction Select)

This command can reverse the correspondence between the display RAM data column address and the segment driver output.
Thus, sequence of the segment driver output pins may be reversed by the command. See the column address circuit for the
detail. Increment of the column address (by “1°) accompanying the reading or writing the display data is done
according to the column address indicated in Figure 4.

E RI'W
AD /RD WR D7 Dé D5 D4 D3 D2 D1 DO Setting
0 1 0 1 0 1 0 0 0o o 0 Normal
1 Reverse

Display Normal/Reverse

This command can reverse the lit and unlit display without overwriting the contents of the display data RAM. When this is done
the display data RAM contents are maintained.

E R/W
A0 /RD /WR D7 De D5 D4 D3I D2 D1 DO Setting
0 1 ] 1 0 1 0 0 1 1 0 RAM Data “H”
LCD ON voltage (normal)
1 RAM Data “L"

LCD ON voltage (reverse)

BT &M Sl A FR A F] (Golden Palm science Industry Co., Ltd)
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When the display is in an OFF mode, executing the display all points ON command will place the display in power save mode.

For details, see the Power Save section.
LCD Bias Set

This command selects the voltage bias ratio required for the liquid crystal display.

E R/W Select Status
AD IRD IWR D7 De D5 D4 D3 D2 D1 DO (1/65duty | 1/48duty | 1/33duty | 1/55duty | 1/53duty
i i 4 1 0 1 ] 0 0 1 0 1/9 bias 1/8 bias 1/6 bias 1/8 bias 1/8 bias
1 1/7 bias 1/6 bias 1/5 bias 1/6 bias 1/6 bias

Read/Modify/Write

This command is used paired with the “END” command. Once this command has been input, the display data read command
does not change the column address, but only the display data write command increments (+1) the column address. This mode
is maintained until the END command is input. When the END command is input, the column address returns to the address it
was at when the read/modify/write command was entered. This function makes it possible to reduce the load on the MPU when
there are repeating data changes in a specified display region, such as when there is a blanking cursor.

E RW

A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO
0 1 0 1T 1 1 0 0 0 0 O

* Even in read/modify/write mode, other commands aside from display data read/write commands can also be used.

Page address set

”

Column address set

'

Read-modify-write cycle

g

Dummy read

v

Data read

v

Data write

NOC

Changes
Finished ?

|

END ]

|
Column address >< N ><N+1><N+2><N+3><:'_'_:'_:':.><N+m>< X ><

L Read-modify-write mode set

Return

X

L

End
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End
This command releases the read/modify/write mode, and returns the column address to the address it was at when the mode
was entered.
E RW

A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO

0 1 0 1T 1 1 0 1 1 10
Reset
This command initializes the display start line, the column address, the page address, the common output mode, the Vo voltage
regulator internal resistor ratio, the electronic volume, and the static indicator are reset, and the read/modify/write mode and
test mode are released. There is no impact on the display data RAM. See the function explanation in "Reset” for details.
The reset operation is performed after the reset command is entered.

E RW

A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO

0 1 0 1 1 1 00 0 10
The initialization when the power supply is applied must be done through applying a reset signal to the /RES terminal. The reset
command must not be used instead.
Common Output Mode Select
This command can select the scan direction of the COM output terminal. For details, see the function explanation in
“Common Output Mode Select Circuit.”

E RIW Selected Mode
/ D7DeD5D4D3D2D1D0
ADDIWE 1/65duty 1/49duty | 1/33duty | 1/55duty | 1/53duty
0o 1 0 T 1 0890 * Normal | COMO-—-COMG3 [COMO-—-COM4T | COMD—-COM31 | COMO—-COMS3 | COMO—-COME1
1 Reverse | COM&3—-COMO [COM47—-COMO | COM31-—-COMD | COM53—-COMD [ COMS1--COMO

* Disabled bit

Power Controller Set

This command sets the power supply circuit functions. See the function explanation in *The Power Supply Circuit,” for details

AD

E RW

IRD /WR

D7 De D5 D4 D3 D2 D1 DO

Selected Mode

0o 0 1 0 1 0
1

Booster circuit: OFF
Booster circuit: ON

'y

Voltage regulator circuit: OFF

Voltage regulator circuit: ON
Voltage follower circuit: OFF
1 |Voltage follower circuit: ON

V0 Voltage Regulator Internal Resistor Ratio Set

This command sets the Vo voltage regulator internal resistor ratio. For details, see the function explanation is “The Voltage

Regulator circuit " and table 11 .

E RW
AD /RD /WR D7 Dé D5 D4 D3 D2 D1 DO Rb/Ra Ratio
o 0o 1 0 00 0 0 Small
o o 1
0o 1 0
0 1 1] i 1
1 1 1
1T 1 1 Large
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The Electronic Volume (Double Byte Command)

This command makes it possible to adjust the brightness of the liquid crystal display by contrelliing the LCD drive veltage VO
through the output from the voltage regulator circuits of the internal liquid crystal power supply. This command is a two byte
command used as a pair with the electronic volume mode set command and the electronic volume register set
command, and both commands must be issued one after the other.

The Electronic Volume Mode Set

When this command is input, the electronic volume register set command becomes enabled. Once the electronic volume mode
has been set, no other command except for the electronic volume register command can be used. Once the electronic
volume register set command has been used to set data into the register, then the electronic volume mode is released.

E RW

A0 /RD /WR D7 De D5 D4 D2 D2 D1 DO
0 1 0 1T 0 0 0 0 0 0 1

Electronic Volume Register Set

By using this command to set six bits of data to the electronic volume register, the liquid crystal drive voltage Vo assumes one
of the 64 voltage levels.
When this command is input, the electronic volume mode is released after the electronic volume register has been set.

E RW
A0 /RD /WR D7 De D5 D4 D3 D2 D1 DO | Vo |
** 0 00 0 01 Small
** 0 00 0 10
0 " 0 0 0 0 L'D 1 1 .
b B 1 0
1 11 1 11 Large

* Inactive bit (set "07)
When the electronic volume function is not used, set thisto (1,0, 0,0, 0, 0)

The Electronic Volume Register Set Sequence

.

electronic volume mode set

'

electronic volume register set

Electronic volume mode clear
NO

Set complete 7

YES

Static Indicator (Double Byte Command)

This command controls the static drive system indicator display. The static indicator display is controlled by this command only,
and is independent of other display control commands.

This is used when one of the static indicator liquid crystal drive electrodes is connected to the FR terminal, and the other is
connected to the FRS terminal. A different pattern is recommended for the static indicator electrodes than for the dynamic drive
electrodes. If the pattern is foo close, it can result in deterioration of the liquid crystal and of the electrodes.

The static indicator ON command is a double byte command paired with the static indicator register set command, and thus
one must execute one after the other. (The static indicator OFF command is a single byte command.)

Static Indicator ON/OFF
When the static indicator ON command is entered, the static indicator register set command is enabled. Once the static

indicator ON command has been entered, no other command aside from the static indicator register set command can be used.
This mode is cleared when data is set in the register by the static indicator register set command.
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E RW

A0 /RD /WR D7 Dé D5 D4 D3 D2 D1 DO Static Indicator

0 1 0 1 01 0 1 1 O ? SEIF

Static Indicator Register Set

This command sets two bits of data into the stafic indicator register, and is used to set the static indicator into a blinking mode
E RW

A0 /RD MWR D7 D6 D5 D4 D3 D2 D1 DO Indicator Display State

* * * - - - O D OFF
0 1 0 0 1  |ON (blinking at approximately one second intervals)
1 0

ON (blinking at approximately 0.5 second intervals)

1 1 ON (constantly on)

* Disabled bit (set"0")

Static Indicator Register Set Sequence

h J
Static indicator mode set

A
Static indicator register set

Static indicator mode clear
NO

Set complete ?

YES

Power Save (Compound Command)

When the display all points ON is performed while the display is in the OFF mode, the power saver mode is entered, thus
greatly reducing power consumption.

The power saver mode has two different modes: the sleep mode and the standby mode. When the static indicator is OFF, itis
the sleep mode that is entered. When the static indicator is ON, it is the standby mode that is entered.

In the sleep mode and in the standby mode, the display data is saved as is the operating mode that was in effect before the
power saver mode was initiated, and the MPU is still able to access the display data RAM

Refer to figure 28 for power save off sequence.

Static indicator OFF Static indicator ON

7 x

Display OFF S, it fukals

1 v

Display all point ON Esplenytall BOnEON

I '

Sleep mode

v

Power save OFF
Display all point OFF
Static indicator ON (2 bytes)

Sleep mode cancel

Standby mode

v

Power save OFF
( Display all point OFF )

i

Standby mode cancel
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Sleep Mode

This stops all operations in the LCD display system, and as long as there are no accesses from the MPU, the consumption
current is reduced to a value near the static current. The internal modes during sleep mode are as follows:

1. The oscillator circuit and the LCD power supply circuit are halted.

2. All liquid crystal drive circuits are halted, and the segment in common drive outputs output a Vss level.

Standby Mode

The duty LCD display system operations are halted and only the static drive system for the indicator continues to operate,
providing the minimum required consumption current for the static drive. The internal moedes are in the following states during
standby mode.

1 The LCD power supply circuits are halted. The oscillator circuit continues to operate.

2 The duty drive system liquid crystal drive circuits are halted and the segment and common driver outputs output a Vss level.

The static drive system does not operate.

When a reset command is performed while in standby mode, the system enters sleep mode.

*When an external power supply is used. it is recommended that the functions of the external power supply circuit be stopped
when the power saver mode is started. For example, when the various levels of liquid crystal drive voltage are provided by
external resistive voltage dividers. it is recommended that a circuit be added in order to cut the electrical current flowing
through the resistive voltage divider circuit when the power saver mode is in effect. The STY565P series chips have a liquid
crystal display blanking control terminal /DOF. This terminal enters an “L” state when the power saver mode is launched.
Using the output of /DOF, it is possible to stop the function of an external power supply circuit.

*When the master is turmed on, the oscillator circuit is operable immediately after the powering on.

The Booster Ratio (Double Byte Commandy)

This command makes it possible to select step-up ratio. It is used when the power control set have turn on the internal booster
circuit. This command is a two byte command used as a pair with the booster ratio select mode set command and the booster
ratio register set command, and both commands must be issued one after the other.

Booster Ratio Select Mode Set

When this command is input, the Booster ratio register set command becomes enabled. Once the booster ratio select mode has
been set, no other command except for the booster ratio register command can be used. Once the booster ratio register
set command has been used to set data into the register, then the booster ratio select mode is released.

E RW

A0 /RD /WR D7 D6 D5 D4 D2 D2 D1 DO
0 1 0 T 1 1 1 1 0 0 0

Booset Ratio Register Set

By using this command to set two bits of data to the booster ratio register, it can be select what kind of the booster ratio can be

used.
When this command is input, the booster ratio select mode is released after the booster ratio register has been set.

E RW
D7 De D5 D4 D2 D2 D1 DO Booster
A0 /RD /WR ratio
select
S 2%, 3%, 4x
0 1 0 D R R W 1 5y
* r wr - & o -1 -‘I Ex

* Inactive bit (set "0")
When the booster ratio select function is nof used, set this to (0, 0} 2x,3x,4x step-up mode
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The booster ratio Register Set Sequence

NOP

NO

'

booster ratio select mode set

'

booster ratio register set

Non-Operation Command

E RW
A0 /RD /WR D7 D6 D5 D4 D2 D2 D1 DO
0 il 1] 1T 1 1 0 0 0 1 1

Test

Set complete ?

Booster ratio select mode clear

This is a command for IC chip testing. Please do not use it. If the test command is used by accident, it can be cleared by
applying a “L" signal to the /RES input by the reset command or by using an NOP.

E RW
AD /RD /WR D7 D& D5 D4 D2 D2 D1 DO
0 1 0 T 1 1 1 1 E B
* Inactive bit

Mote: The ST7565F maintain their operating modes until something happens to change them. Conseqguently,

excessive

external noise, etc., can change the internal modes of the ST7565P . Thus in the packaging and system design it is
necessary to suppress the noise or take measure to prevent the noise from influencing the chip. Moreover, it is
recommended that the operating modes be refreshed periodically to prevent the effects of unanticipated

noise.
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10 Fi3R
VIR F 5%

AN
void check busy(void)
{

uchar read data=0xff;
data_bus=0xff;
LCD_RS=0;

LCD RW=1;
LCD_CSI1=0;

JAE R

/1 Afi e

while((read data&0x80)==0x80)

{
LCD E=I;
_nop_();

_nop_();
read data=data bus;

LCD E=0;
}
LCD E=0;
LCD CS1=1;

}

/'5 iy % B A7 4%
void send _cmd(uchar cmd) small

{
check busy();
LCD_RS=0;
LCD_RW=0;
LCD_CSI1=0;
data_bus=cmd;
LCD _E=1;
_nop_();
“nop_();
LCD_E=0;
_nop_();
_nop_();
LCD _CSlI=l;

H

/545 2| DDRAM

void send_dat(uchar dat) small

{
check busy();
LCD_RS=1;
LCD RW=0;
LCD_CSI1=0;
data_bus=dat;
LCD_E=I;
_nop_();
_nop_();
LCD_E=0;
_nop_0);
_nop_();
LCD_CS1=1;

}

/1 Fr 25 Re

1155
/1 Afi e

/1 2R ee

SR T Sk A R F
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L

void lcd_initial(void) small

{
LCD_RES=0;
delay _nms(50);
LCD_RES=1;
delay nms(50);
send _cmd(0xE2);
send cmd(0xA3);
send cmd(0xA1l);
send _cmd(0xC0);
send cmd(0x24);
send cmd(0x81);
send_cmd(0x1f);
send _cmd(0xf8);
send cmd(0x01);
send _cmd(0x2C);
send cmd(0x2E);
send _cmd(0x2F);
send _cmd(0x40);
send _cmd(0xB0);
send cmd(0x10);
send cmd(0x00);
send _cmd(0xAF);

BRI E
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93.000. 30
87.540.2 MAX13.
2.50 V.A 707
, 8.540.5
2.50 A A 66.52 9,57
O O 1
l 5 0.48_ . 0.04
j T
| iF
\ L l ‘ J UNIT :mm
RO. 50 13. 43
© 20 gtigeeeeeeaaaaaaaaaq | @) i
4Xp 3.1 14. 20 2. 54X (20-1)=48. 26 1. 60
1 2 3 4 5 6 7 8 9 10
VSS VDD NC RS R/WC/WRD | EC/RD) DBO DB1 DB2 DB3
11 12 13 14 15 16 17 18 19 20
DB4 DB5 DB6 DB7 /CSI NC /RST NC LED+ LED-
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