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2 HMESH
3.1 PS4

G5 & W FA ZH Wt ]
1 i H s (VDD) \Y, 3V/5V i F R g
5 Rk B mA 3;’\%1’* K48 i
3 LGN Vv 0-----VDD

Bt "

He Pl SHE) e

LCM6432ZK 4.2V, 60mA 3.1V, 30mA 3.1V, 30mA
LCM12232ZK 4.2V, 100mA 34V,~30mA 3.1V, 30mA
LCM12832ZK 4.2V, 100mA 3.1V, 30mA 3.1V, 30mA
LCM12864ZK 4.2V, 140mA 4.2V, 90mA 4.2V, 90mA
LCM128642ZK 3(5)V, 80mA 3(5)V, 60mA 3(5)V, 60mA
LCM128645ZK 4.2\, ~140mA 3.1V, 75mA 3.1V, 75mA
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#k16 VR X LOD % 5 {25 )\ oMz ry BE i

17 LED+ X B EIR IEAR

18 LED- X IR Uk
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16 NC X A H
*17 /RST I ShifE5, KA%
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19 LED+ X HOGIENK
20 LED- X oLk
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5 wHIEN
5.1 JREATHE LA AL

1 PSB % N (BT T S/P (K i HLBELAE “P” D, BEHOf il ATt fEIRAT et
R, 735447 (DL FLAG) ki #% 8-BIT B¢ 4-BIT #11, HHHI RSB A (RS, RW, E, DB0..DB7)
Ko AL AN .

11 A-BIT ARy, B AN )\ LLIHR 2 BUSRHACR B 2 — 4. s 4 A7 (DB7~DB4) 1%t ELRE
SYBAEE — 41K (DB7~DB4) #4y, MHAK 4 £7 (DB3~DBO) 1% KU £ 4 il /655 —41ff) (DB7~DB4)
5y, T ARSI 3 DU WIAE 4-47 A% it =X rh DB3~DBO A A AL H
MR TR S 15 S F E

R

RW

E

DBO” 7 4—bit 4—bit <4—bit 4—bit 4—bit 4—bit

Instructiaon Dumy FAau

Timer Diagram of 4—-bit FParallel Bus Mode Data Transfter

RS

W

E - *y - y SNy
DEO " DB7 X >< ><

Instruction Dumy RAM
Timer Diagram of E-bit Parallel Bus Mode Data Transfer
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K TE R AT AL BN A -

6 )7 HE CS BEN BRI A 2k (SCLKO) AR A S, %77, A%k (CS) #
AR, BT A TR T IR MBS AT RORDS S, B HAEBRAS T, A RO e
Zbitiky, H AR R AR B R RIS BEHGERE (CS) mI R ] e 4 2 iy H A .

BT B2 (SCLK) HA T IERAE, (E YA S 2 MR A F B AL, LA S
TR EAPUT A R IE T —2E 0L, BB M H B R IE R X

WAL AT AR, — TR e it ah iy, B BB TANE S “1” (B A
TEARSUGA,TCA, SR T HOk 4 5 8 JF H AT ARk 20, FRERBE R = A BIT 40 5l#6 & &5 77 mf
(RW) M AE3k 80T (RS), HJEH )\, “07.

B IAN oG, "R 8 — KR Bm 4 /oG (DB7~-DB4) [$e4 kbR &
WY JBAE 58— 21 LSB ¥4y, 4K 4 f77C (DB3~DB0) (K454 VBN &4 EE S 410 LSB 4y, &F
AR 55 DUARE IR A4 0.
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125 45 8 F S 2 01112131415 181715 19 2021232 =50
] e

Pt T Wi Ve T
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= AT == 4B ST B
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s e L= A
6 Rk MG EE (IFITHRAGD
8-bit interface 4-bit interface
| POWER ON |
| |
| Wait time>40ms |
| |
Function Set
R R D D D D D D D D R R D D D D D D D D
S W 7 6 5 4 3 2 1 0 S W 7 6 5 4 3 2 1 0
0 o Jo Jo 1 1 [X]Jo [X]X 0 [oJoJo 1o [X][X]X][X
| |
Wait time>100us
| !
Function Set
R R D D D D D D D D R R D D D D D D D D
S W 7 6 5 4 3 2 1 0 S W 7 6 5 4 3 2 1 0
o oo o |1 1 [X]o [X]X oo oo d1 o fX|X][X]X
0 [0 [x[Jo XXX [X]Xx]X
| |
Wait time>37us | | Wait time>100us
| |
Display ON/OFF Control
R R D D D D D D D D R R D D D D D D D D
S W 7 6 5 4 3 2 1 0 S W 7 6 5 4 3 2 1 0
0o oo oo o |1 [D]|]cC B ofofofJo oo [X[|[X]Xx]X
ofof1|Dplc|B|X|X][X][X
| |
Wiait time>100us
| |
Display Clear
R R D D D D D D D R R D D D D D D D D
S W 7 6 5 4 3 2 1 0 S W 7 6 5 4 3 2 1 0
o [o o o o [ofo. [0 [o |1 o oo oo o [X[|[X]|[X]X
o [ofJo oo |1 [X[|[X][X][X
| |
Wait time>10ms
| |
Enter mode set
R R D D D D D D D D R R D D D D D D D D
S W 7 6 5 4 3 2 1 0 S W 7 6 5 4 3 2 1 0
o [o o [o o [o o [1 v ]s o fofJo oo o [X[|[X][X]X
o lofJo 1w s |[X[|[X][X]X
D
| |
Initialization end
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1 HXSH R FE

B-bitEEORTERE | MPU ML LCHMxxZR s Ty

Rs :;"‘:g j W1 H1

TS lP%TﬂH

R 1 |

TR'! é———TPW————&
£ et i e
t‘—TDDR—*’—TDSW—J - TH—y

DED DEY

TR etosmsl k- THy
DEO DE7 N .

AC Characteristics (TA=25C, VDD=5V)

Symbol | Characteristics | Test Condition | Min. | Typ. [ Max. |  Unit
Imernal Clock Operation
Fosc [ OSC Frequency | R=33KQ | 480 | 540 | 600 | KHZ
External click Operation
FEX External\Frequency 480 540 600 KHZ
Duty Cycel 45 50 55 %
TR, TF Rise/Fall Time - - 0.2 Us
Write Mode (Writing data from MPU to this)
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 140 - - ns
TR, TF Enable Rise/Fall Pin E
. - - 25 ns
Time
TAS Address Setup Time Pins:RS,RW,.E 10 - - ns
TAH Address Hold Time Pins:RS,RW,E 20 - - ns
TDSW Data Setup Time Pins:DB0-DB7 40 - - ns
TH Data Hold Time Pins: DB0-DB7 20 - - ns
Read Mode (Reading Data from this to MPU)
Tc Enable Cycle Time Pin E 1200 - - ns
Tpw Enable Pulse Width Pin E 140 - - ns
TR, TF Enable Rise /Fall Pin E
. - - 25 ns
Time
TAS Address Setup Time Pins:RS,RW,E 10 - - ns
TAH Address Hold Time Pins:RS,RW,E 20 - - ns
TDDR Data Setup Time Pins:DB0-DB7 - - 100 ns
TH Data Hold Time Pins:DB0-DB7 20 - - ns
JE5E Z BRI A Hiif: 86-10-62168698/99 fLEL: 86-10-62168668
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BiTHFEFEO NS S5
L rcss TS
R — —=

TSsLwW

AC Characteristics (Ta = 25°C, Wpp = 4.5V) Serial Mode Interface

Sy mibol | Characteristics I'I'es'[ Condition I_'\'I in. I'I"\ P I.‘-lﬂ_\. I'[ Tt
Frvverrrad ool Clpreration
Fosc OSC Fregquency R = 33K 470 S30 B KH=
1 2
Forewernrod Clock Operaiion
Fiex External Frequency - 470 S30 SO KHz=
Duty Cycle - 45 S0 55 G
T, Ty Rise/Fall Time - - - 0z TE
Facve Serial clock cvcle Pin E S el - - ns
ISEre SCLK high pulse width|Pin E O - - ns
TSLW SCLK low pulse width [Pin E O - - ns
rsns SID data semp time Pins RW ETE - - ns
<k SID data hold time Pims FW BTy - - ns
Tosas CS setup time Pins RS (<18 - - ns
TCSH CS hold time Pins RS [EIE - - ns
AC Characteristies (T4 = 25°C, Vpp = 2.7V) Serial Mode Interface
Symbaol | Characteristics |'I'est Condition |.\'Ii|:|. |'I';. P |.\I:1_x. |I I'mit
Frvernal Clock Operation
P 5C Frequency T0 530 S Zz
I O5C Frequencs R = 18K} 470 530 590 kH
Fxrernal Clock Operation
fey External Frequency |- 470 530 590 KHz=
Duty Cycle - 45 50 55 Y
Ty, Ty Rise/Fall Time - - - nz TH]
rscye Serial clock cycle  |Pin E GO - - ns
rapgw | SCLK high pulse width|Pin E 300 - - ns
TsLwW SCLK low pulse widih [Pin E 300 - - ns
I'sps SID data semp time  |Pins RW 40 - - ns
T=0E SID data hold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS G0 - - ns
TosH CS hold time Pins RS i - - ns
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