to page 0

DBO l
DB7 ,|

DBO |
to page | |’ X=1
DB7

to page 6
DB7

DBO0
to page 7 X=

DB7

DBO
} X=6

Figure 2 Address Configuration of Display Data RAM

Note: “128*64” consist of 2 “64*64™
CS1=> Chip enable for left 64*64 (segment] to segment 64)
(CS2= Chip enable for right 64*64 (segment 65 to segment 128)
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COMI

| com2
COM3
| COM4

COMS
COM®6
COM7
COMS
COM9

COM©60
COMG61
COM®62

| COM63
| COM64

| COM60

COMI

COmM2

| com3

COM4
COMS5
COM6
COM7
COMS
COM9

| COMG6I
| COM62
| COM63

COM©o64

COMI
COM2
COM3
COM4
COMS
COM®6

COM?7
COMS
COM9

COM60 [
COM61
COM62 _
COM63
COM64

Start line =0

COMI

COM2
COM3
COM4

COM3

COM6
COM?7
COMS8
COM9

COM60
COM61
COM62
COM63
COM64

Start line = 2 Start line = 3

Figure 1 Relation between Start Line and Display
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I. so you should make sure that busy is 0 before writing the next instruction.

Busy flag

T Bus
¥ 1/fCLK<T Busy < 3/fCLK

(fCLK=430KHZ

* ON/OFF

Shows the liquid crystal display conditions: on condition or off condition.

When on/off is 1, the display is in off condition.
When on/off is 0, the display is in on condition.

e RESET

RESET=1 shows that the system is being initialized. In this condition, no instructions except status
read can be accepted.
RESET=0 shows that initializing has finished and the system is in the usual operation condition.

Write Display Data
BN VL TS Lo i i s citiiaa s ta DBO
Code Ol 1T DI DD EBI DI DIDID

MSB LSB

Write 8-bit data DDDDDDDD (binary) into the display data RAM. Then Y address is increased by
1 automatically.

Read Display Data

RN D DR L e e th bty xSt DBO
Code 1 1 | DIDIDIDIDIDADID
MSB LSB

Reads out 8-bit data DDDDDDDD (binary) from the display data RAM. Then Y address is
increased by 1 automatically.

One dummy read is necessary right after the address scttiné. For details, refer to the explanation of
output register in “Function of Each Block™.

9.[:' POWERTIP TECHNOLOGY CORPORATION
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Display Start Line

S N A T — .DB0
Code 0] 0 1 I AlA]lA]A]A]A
MSB LSB

Z address AAAAAA (binary) of the display data RAM is set in the display start line register and
displayed at the top of the screen. Figure 1 shows examples of display (1/64 duty cycle) when the
start line=0-3. When the display duty cycle is 1/64 or more (ex. 1/32, 1/24 etc.), the data of total

line number of LCD screen, from the line specified by display start line instruction, is displayed.
See figure 1.

Set page (X address)

RN N e A0l ew: b5 b 000 OB, oo oo ssnvrassns DBO
Code 010 1 1 e ) O . ST Y
MSB LSB

X address AAA (binary) of the display data RAM is set in the X address register. After that, writing
or reading to or from MPU is executed in this specified page until the next page is set. See figure 2.

Set Y Address
BRI BNE B oiiiissisiiivnisbisiiasiessss DBO
Code 0 0 0 1 A|lA|A|A|AI|A

MSB LSB

Y address AAAAAA (binary) of the display data RAM is set in the Y address Counter. After that,
Y address counter is increased by 1 every time the data is written or read to or from MPU.

Status Read

RIW  EME NBWRET ., o oconiisovasivsisosinivannnsunnns .DBO
Code 1 | 0 |BUSY |0|ON/OFF |REST| 0 |0 ]|0] 0
MSB LS

e Busy
When busy is 1, the LSI is executing internal operations. No instructions are accepted while busy is

POWERTIP TECHNOLOGY CORPORATION
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VZA Display command

Code
R/ DI DB7 DB DB5S DB DB DB DB DBO
Instructions W 6 4A % 21 ) Functions
Display on/off 0 0 0 0 1 1 1 1 1 1/0 Controlsdisplay on/off. RAM data and
internal status are not affected.
Display start line 0 0 | I Display start line (0-63)  Specifies the RAM line displayed at the top of
the screen.
Set Page (x ot 0 1 1 1 Page(0-7) Setsthe page (X address) of RAM at the page
address) (X address) register.
Set Y address 0 0 0 1 Y address (0-63) Sets the Y address in the Y address in the
counter.
Status read 1 0 Busy 0 ON/ ResetO O 0O 0O  Reads the status.
o OFF Reads 1: Reset
0: Normal
ON/OFF 1: Display off
0: Display on
Busy 1: Internal operation
0: Ready
Write display data 0 1 Write data Writes data DBO (LSB)  Has access to the
to DB7 (MSB) on the address of the
data bus into display display RAM
RAM. specified in
Read displaydata 1 1 Read data Reads data DBO (LSB)  advance. After the
to DB7 (MSB) from the ~ access, Y address
display RAM to the data  is increased by 1.
w bus.
Detailed Explanation
Display On/Off
g I e e e .DB0
Code 0]0]0]JO0O]1]1]1 1 1 | D
MSB LSB

The display data appears when D is 1 and disappears when D is 0. Though the data is not on the
screen with D=0, it remains in the display data RAM. Therefore, you can make it appear by
changing D=0 into D=1. ?

sty POWERTIP TECHNOLOGY CORPORATION
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a I

—> fe—

F
PR ] SR, oo -

R/W / 'ASU TAH\
‘AU Al

\

CS1-CS2.D/1 ><4 ;<
N /

]:D tDH

DB0-7 \ /\
MPU read timing
Characteristic Symbol Min. | Typ | Max Unit

E Cycle tC 1000 - . ns
E High Level Width tWH 450 - - ns
E Low Level Width tWL 450 - - ns
E Rise Time tR - - 25 ns
E Fall Time tF - - 25 ns
Address Set-Up time tASU 140 - . ns
Address Hold Time tAH 10 - - ns
Data Set-Up Time tSU 200 - ns
Data Delay Time tD - - 320 ns
Data Hold Time (Write) tDHW 10 - - ns
Data Hold Time (Read) tDHR 20 - - ns

POWERTIP TECHNOLOGY CORPORATION
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2.3 Timing Characteristics

E %& L ———
2.0V Wik 04w [N
0.8V — b
t =1
R F
‘AsU AH
R/W J i / =
K A
tASU lﬁi.]"l
/ N
CS1-CS2.D/1 0.8;>§ §<2.0v
. N /
'psu lDH_
e
7 L%
DB0-7 b o
MPU write timing
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MODULE STRUCTURE

2.1 Counter Drawing
*See Appendix

2.2 Interface Pin Description

Pin No. Symbol Function
1 Vss Signal ground (GND)
2 VDD Power supply for logic (+5V)
3 Vo Operating voltage for LCD (variable)
Register selection input
D/T High =Data register
4 Low =Instruction register (for write)
Busy flag address counter (for read)
RIW R/W signal input is used to select the read/write mode
3 High =Read mode,  Low =Write mode
6 E Start enable signal to read or write the data
DBO~ Four low order bi-directional three-state data bus lines. Use
7-10 for data transfer between the MPU and the LCD module.
DB3 These four are not used during 4-bit operation.
DB4~ For high order bi-directional three-state data bus lines. Used
11-14 for data transfer between the MPU and the LCD module.
DB7 DB7 can be used as a busy flag.
15 CS1 lChip enable for D2 (segment 1 to segment 64)
16 CS2  |Chip enable for D3 (segment 65 1o segment 128)
17 RST Reset signal
18 Vout Negative voltage power supply
19 A Power supply for LED backlight (+)
20 K Power supply for LED backlight (- )
Contrast Adjust Vss ]
"\ Vo 3
< LCD MODULE
20KQ < l
Vout
. 18

POWERTIP TECHNOLOGY CORPORATION
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4. Electrical and ambienl characterislics:  {eont'd)
4.2 Absolule ambient maximum ralings:
dperalin
Item 2 B faage Comments
Min. Max. Min Max.
Ambient lemperalure | (0 ¢ 50 'C -20 T 60 T Nele (1)
o : Wilhoul

Tumidily Nole (2] Nele (2) S
Vibration ——= L4y mi’| == 196 m/s’| XY2 directions
Shock -== |24 mfs"|  --- | 4900 m/s’| XY direclions

Neie (1) Ta al €0 C: 50 hrs Max.
Nole (2) Ta £ 40°C B5% RH Max
Ta » 40 T . Absolule humidily must be lower Lhan

the humidity of BS% at 40T

4.3 Electrical characleristics: (Ta=25'C  Vdd=5.0V 1 0.25V)

| llem Ey.m bl Condilion d Min, Typ Max Uil
ﬁff;umm,iﬁ Vid-Vss Ziea 5.0 55 v
plﬁ?reﬂﬁ:ply r‘-fee-‘f'ﬁﬁ s -0 | =100 - 1.0 L]
I:I:]E:]: ;Ti;}ge Vil Nele (1) 20 e Ydd * ]
Hﬁ:} i:f:t?ge Vil fote (1) g | 08 My
Supply current{Llogic)| 4 Egg: f!% :I e | e 40 ik
Supply current{LCD) fled :’gg: ?1?] i e Sy 3.0 ma

Nale (1) CSI.CS2R/W.D/LDBO. DBYE and (&Y




. : e s . T
3. Electro-oplical characleristies: (Ta=26 C  Vdd= 5.V 7 0.25 V)
Hem Symbol | Temperalure(C) Win Typ Max. Unil
o i g 40
EWING BNg e === = (K=1.4) e Degree
Contrazl ratio K —s - 10 =F )
Frame [requency Fr — - 70 il [z
4 == 400 e s
Tr (Rise)
d 23 = 23 -—- 1%
Rezponse lime 4
{] 37 1 S ey s
T {Fall)
2 ~== | 50 --- s
u (MR i1, 14.4 v
Operating Vollage Yop 25 128 132 136 "
50 1.6 Fal] 12.4 v




6. Block diagram:

Vid —=
Vis —> COoM |
o — o LCD PANEL
% {28 * 64)
RST — COM 04
. BN —
R o/ — 6o e e £a
E —> = = = =
| ¢ z 8 5
? .
DBO.DBY N woeizee (= HD 6o
st - ' |
(52 -
7. Power supply
Ly e Veld
- VR
{308 = 100K)
i e
; LCM
F i Ve
ﬁEE




8. Outhne dimensions:

——

unil;  mm)

e B 0.
280 ~ed b0.00
01 == W -
s — [
(et dsipthy. area) 2.0 max
—r—
1.0 ==
! o o]
[; L = __'-_ TFS— __l'.\'
®
.r —————————————————————— J-I
ol |
1 || '
- |
= I B, Rear]
o OE e NS i .' 5 &
g 8 B © E‘ [ I > E
| £l
[ £ | : fin| ™
| = ' '
(| i
| i -1 e R e g oy |
ia N ——— i o -.
! UE g | 1 Eﬂ P — - — I = —J |
-.—.--: i " ) bl e LR SR - I-("_‘;|_
i [ B 1 \L f \_ R
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9. Detail drawing of malrix pallern: (unil mm)
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10. Inlerface pin assignment:

Pin Neo | Symbol | Lewl Function

| Ves =y Ground

2 Vi - Pawer supply for Jogie IC (+5 V)

9 Vo - --- Cperating wollage for 10 driving

4 il /L I Dala inpel, L Instruction code [npul
el | T

b E H H--21| Enable signal

- Dl H/L Dala bus Wree-slale |/0 common lerminal
B 1Bt III.-i'L Dala bus three-stalg 1/0 common lerminal
g B2 HL Bala bus Wiree-state 1/0 commen lernnng
i B3 0. Pala by Uhree-state 10 common leriminal

I HH-’:F_ II,.-"l.._-_-r _um;iﬂ-u;._-smu I/0 cutmion lermanal
2 il . H/L Data bus Uhree-slate |/0 common Lerminal
1 DBG: /L | Duta bus lbree-slale 1/0 commen terminal
1% A7 HiL Bala bus Uhree-state 1/0 common Lerminal
15 (51 I Chip select for IC1

1 [ H Chap select lor ][;

17 Lty L Resel

16 Vee o Pewer supply for [CD driving circuit

19 N.C ——m

20 - N - :

2 NC 2

& NC -

s



Interface AC tha_i"fae"r;eris Lics:

i1 HPE laterface
(GHo=0V, Veowh. 5 % 5.0Y, Tom=ZiRa 7570

meee o |syshod i | ye | e | unie | Wt
Egyele tlag & (LEH = - e |
“E Irigh level AT .-_JI'E;;-'—:_1 LBk B -- na e
|_E fuw leval widlh Iﬂ!l— A | = = nw Tisd
R Y S - ST (ISl R 245 i L
¥ fall time. _}I'f_ e it s Ta b2
hddress setup §imo _m_"__!_{ilg_ il ki iR 1-2
fddvong hold tlee 1 Ean “..“3. = = 1@ -
"'il.t.':t.‘Ll.IF 1 fmie i, - I.'[Lﬁ!ll i - __.:-"_ il i
Data delay € ___I'_w . S = Ty LT 3
Data bold cime”flrite) | gy | W] - | - 4 nE 1 g
fnte wold timp [Read) Lot 70 = iy ne Fy
fHitee 1] (Mule T

¥
ol .
Lt Lo il
E5l% 3 .0 - U
o4l o, &v i
= hiasl 311 ST
Hrq* - l:l-.'l'l. -I|- #:i" I.Fh
(il [T y T

Fig. 1 CPU ¥ite Timing Fig. 2 CPU Read Timing
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