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SPECIFICATIONS OF
LCD MODULE

Features

1. 128x32dots

2. Built-in controller (ST7920)

3. 128 apha-numerical fonts (16x8)
4, 64x256 bit graphic display RAM
5. Strong display control functions:

Vertical scroll, horizontal bit scroll, line reverse etc

6. 1/32 duty
7. 4hit, 8 hit, serial interface

Outline dimension
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i 705070 - LED B/L
Unit:mm
Absolute maximum ratings
Item Symbol Sandard Unit

Power voltage Vop-Vss 0 - 7.0 Vv
Input voltage VIN VSS - VDD
Operating temperature range Top 0 - +50 e
Storage temperature range Tst -10 - +60

*Wide temperature range is available

(operating/storage temperature as —20~+70/-30~+80C)
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Block diagram

Yy - ]
RS |- Q |
RIW - LCD —¢  LCD PANEL |
E T
v\éo [ conTROLLER 8 SEG1-64 SEG65-128
vss[ AND

| |
8 DRIVER |

A SEG.
DB0~DB7 DRIVER
| |

| \ LED BACKLIGHT \

- |
Contrast Adjust
VDD
+oV
LCM . L
VOUT
VSS
VDD-V0: LCD DRIVING VOLTAGE
I nterface pin description
Pin no. Symbol Sl n_al Function
connection
1 Vss Signal ground for LCM (GND)
2 Voo Power supply Power supply for logic (+5V) for LCM
3 Vo Contrast adjust
4 RS MPU Register select signal
5 R/W MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data bus lines.
7~10 DBO~DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
_ _ Four high order bi-directional three-state data bus lines.
11-14 DB4~-DBY MPU Used for data transfer between the MPU
15 RST Reset signal
16 VOUT Double voltage output for LCD
17 A LED BKL power Power supply for BKL
18 K supply Power supply for BKL (GND)
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Optical characteristics
STN type display module (Ta=25°C, VDD=5.0V)
Item Symbol Condition Min. Typ. M ax. Unit
Viewing angle - -
9ang 0 ) 60 35 deg
) -40 - 40
Contrast ratio C - 6 - -
Response time (rise) Te - - 150 250 ms
Response time (fall) Te - - 150 250
Electrical characteristics
DC characteristics
Parameter Symbol Conditions Min. Typ. | Max. Unit
Supply voltage for LCD Voo-Vo Ta=25C V=+5V - 6.5 - \Y
Input voltage Voo V=+5V 45 5.0 55
Supply current loo Ta=25C, Voo=5.0V - 20 35 mA
Input leakage current like - - 1.0 UA
“H” level input voltage Vi 22 - Voo
“L” level input voltage Vi Twiceinitial valueor less 0 - 0.6
“H” level output voltage Vou LOH=-0.25mA 24 - - \Y
“L” level output voltage Voo LOH=1.6mA - - 04
Backlight supply voltage Ve - - -
Read cycle (Ta=25C, VDD=5.0V)
Parameter Symbol Test pin Min. Typ. M ax. Unit
Enable cycletime tc 500 - -
Enable pulse width tw E 300 - -
Enablerise/fall time tr tr - - 25
RS; R/W setup time tau RS: RIW 100 - - ns
RS; R/W address hold time th RS, R'W 10 - -
Read data output delay td 60 - 0
Read data hold time tdh DBO-DB7 20 - -
Write cycle (Ta=25°C, VDD=5.0V)
Parameter Symbol Test pin Min. Typ. M ax. Unit
Enable cycletime te 500 - -
Enable pulse width tw E 300 - -
Enablerise/fall time tr ts - - 25
RS; R/W setup time tau RS, RIW 100 - - ns
RS; R/W address hold time th RS; RIW 10 - -
Read data output delay ta 60 - -
Read deta hold fime e DBO-DB7 10 X X
AC Characteristics(VDD=5V,Ta=25C)
SYMBOL CHARACTERISTICS TEST CONDITION MIN. TYP MAX. UNIT
FOSC OSC FREQUENCY RF=39K 480 540 600 KHZ
V:A 3/13 2008/08/15
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Write mode (writing data from mpu to st7920)
parameter symbol mesure time unit
SYSTEM CYCLETIME TC 13,000 NS
ADDRESS SETUPTIME tas 1,500 NS
ADDRESSHOLD TIME TAH 1,500 NS
DATA SETUPTIME TDSW 1,000 NS
DATA HOLD TIME TH 20 NS
ENABLE PULSEWIDTH TPW 1,500 NS
ENABLE RISE/FALL TIME TR,TF 25 NS
Write Timing
VIHI
RS VILL
TAS TAH
R/W
TPW TAH
E
TR TDSW TH
DBO~ DB7 VALID DATA
TC
Read mode(READING DATA FORM ST7920 TO MPU)
parameter symbol mesure time unit
SYSTEM CYCLE TIME TC 13,000 NS
ADDRESS SETUPTIME tas 1,500 NS
ADDRESSHOLD TIME TAH 1,500 NS
DATA SETUPTIME TDDR 1,000 NS
DATA HOLD TIME TH 20 NS
ENABLE PULSEWIDTH TPW 1,500 NS
ENABLE RISE/FALL TIME TR,TF 25 NS
V:A 4/13 2008/08/15
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Read timing

VIH1
RS VIL1
TAS o TAH
R/W
TR TPW o TAH |
E
TH
VALID DATA
DBO~DBY
TC

Character Generator ROM (CGROM)

THE CHARACTER GENERATOR ROM GENERATES 16 X 16 DOT OR 16 X 8
DOT CHARACTER PATTERNS FROM TWO 8-BIT CHARACTER CODES. USER-DEFINED CHARACTER
PATTERNS ARE ALSO AVAILABLE BY MASK-PROGRAMMED ROM.

Character Generator RAM (CGRAM)

IN THE CHARACTER GENERATOR RAM, THE USER CAN REWRITE CHARACTER PATTERNS BY
PROGRAM. FOR 16 X 16 DOTS,
FOUR CHARACTER PATTERNS CAN BE WRITTEN.
SEE TABLE 1 FOR THE RELATIONSHIP BETWEEN CGRAM ADDRESSES AND DATA AND DISPLAY
PATTERNS. AREASTHEY ARE NOT USED FOR DISPLAY CAN BE USED AS GENERAL DATA RAM.

Timing Generation Circuit

THE TIMING GENERATION CIRCUIT GENERATES TIMING SIGNALS FOR THE OPERATION OF
INTERNAL CIRCUITS SUCH AS
DDRAM, CGROM AND CGRAM. RAM READ TIMING FOR DISPLAY AND INTERNAL OPERATION TIMING
BY MPUACCESS ARE GENERATED SEPARATELY TO AVOID INTERFERING WITH EACH OTHER.
THEREFORE, WHEN WRITING DATA
TODDRAM, FOR EXAMPLE, THERE WILL BE NO UNDESIRABLE INTERFERENCE, SUCH AS FLICKERING,
IN AREAS OTHER
THANTHE DISPLAY AREA.

LCD Driver Circuit

LCD DRIVER CIRCUIT HAS 33 COMMON AND 64 SEGMENT SIGNALS FOR LCD DRIVING. DATA
FROM CGRAM/CGROM ISTRANSFERRED TO 64 BIT SEGMENT LATCH SERIALLY, AND THEN IT IS

V:A 5/13 2008/08/15
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CGRAM DATA
HIGH BYTE

[a SR
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CGRAM ADDRESS

CHARACTER CODE
DDRAM DATA

IT CAN GENERATE THE CURSOR OR BLINK IN THE CURSOR/BLINK CONTROL CIRCUIT. THE
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Tablel Relationship Between Cgram Addresses, Character Codes(Ddram) And

B15—B4

LATCH. WHEN EACH COMMON IS SELECTED BY 33 BIT COMMON REGISTER, SEGMENT DATA ALSO

OUTPUT THROUGH
CURSOR OR THE BLINK APPEARSIN THE DIGIT AT THE DISPLAY DATA RAM ADDRESS SET IN THE

SEGMENT DRIVER FROM 64 BIT SEGMENT LATCH.
ADDRESS COUNTER.

Cursor/Blink Control Circuit

ADM 12832E
STORED TO 64 BIT SHIFT

2. Cgram Address Bits 0 To 3 Designate The Character Pattern Line Position. The 16th Line Is The

Cursor Position And A Logical Or With The Cursor Forms Its Display. Maintain The 16th Line

1. Character Code Bits1 To 2 Correspond To Cgram Address Bits4 To 5 (2 Bit: 4 Types).

Character Patterns (Cgram Data)

Notes:

VA
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Data,Correspo-Nding To The Cursor Display Position, As To As The Cursor Display. If The 16th Line
ICON RAM DATA

hIGH BYTE

IOW bYTE

icon ram address(ac3——ac0)

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

SEGO

SEG1

SEG2

SEG3

SEG4

SEG5

SEG6

SEG7

SEG8

SEG9

SEG10

SEG11

SEG12

SEG13

SEG14

SEG15

SEG16

SEG17

SEG18

SEG19

SEG20

SEG21

SEG2

SEG23

SEG24

SEG25

SEG26

SEG27

SEG28

SEG29

SEG30

SEG31

SEG32

SEG33

SEG34

SEG35

SEG36

SEG37

SEG38

SEG39

SEG40

SEG41

SEG42

SEG43

SEG44

SEG45

SEG46

SEGA47

SEG48

SEG49

SEG50

SEG51

SEG52

SEG53

SEG54

SEG55

SEG56

SEG57

SEG58

SEG59

SEG60

SEG61

SEG62

SEG63

SEG64

SEG65

SEG66

SEG67

SEG68

SEG69

SEG70

SEG71

SEG72

SEG73

SEG74

SEG75

SEG76

SEG77

SEG78

SEG79

SEG80

SEG81

SEG82

SEG83

SEG84

SEG85

SEG86

SEG87

SEG88

SEG89

SEG90

SEGO1

SEG92

SEG93

SEG94

SEG95

SEG96

SEG97

SEG98

SEG99

SEG100

SEG101

SEG102

SEG103

SEG104

SEG105

SEG106

SEG107

SEG108

SEG109

SEG110

SEG111

SEG112

SEG113

SEG114

SEG115

SEG116

SEG117

SEG118

SEG119

SEG120

SEG121

SEG122

SEG123

SEG124

SEG125

SEG126

SEG127

SEG128

SEG129

SEG130

SEG131

SEG132

SEG133

SEG134

SEG135

SEG136

SEG137

SEG138

SEG139

SEG140

SEG141

SEG142

SEG143

SEG144

SEG145

SEG146

SEG147

SEG148

SEG149

SEG150

SEG151

SEG152

SEG153

SEG154

SEG155

SEG156

SEG157

SEG158

SEG159

SEG160

SEGI161

SEG162

SEG163

SEG164

SEG165

SEG166

SEG167

SEG168

SEG169

SEG170

SEG171

SEG172

SEG173

SEG174

SEG175

SEG176

SEG177

SEG178

SEG179

SEG180

SEG181

SEG182

SEG183

SEG184

SEG185

SEG186

SEG187

SEG188

SEG189

SEG190

SEG191

SEG192

SEG193

SEG194

SEG195

SEG196

SEG197

SEG198

SEG199

SEG200

SEG201

SEG202

SEG203

SEG204

SEG205

SEG206

SEG207

SEG208

SEG209

SEG210

SEG211

SEG212

SEG213

SEG214

SEG215

SEG216

SEG217

SEG218

SEG219

SEG220

SEG221

SEG222

SEG223

m|OlO|m| >|lo|o|N|o|lo||lw| M| R| O

SEG224

SEG225

SEG226

SEG227

SEG228

SEG229

SEG230

SEG231

SEG232

SEG233

SEG234

SEG235

SEG236

SEG237

SEG238

SEG239

Tn

SEG240

SEG241

SEG242

SEG243

SEG244

SEG245

SEG246

SEG247

SEG248

SEG249

SEG250

SEG251

SEG252

SEG253

SEG254

SEG255

Datals 1,1 Bits Will Light Up The 16th Line Regardless Of The Cursor Presence.
3.Character Pattern Row Positions Correspond To Cgram Data Bits 0 To 15(Bit 15 Being At The
Left).
*4. As Shown Table, Cgram Character Patterns Are Selected When Character Code Bits4 To
15 Are All 0 and Bit 0 And bit 3 are DonT Care(X).

V:A

TABLE 2 Relationship Between Icon Ram Addresses,Data And Segment Pin Location Bit Map.
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DISPLAY COMMAND
THE ST7920 WHICH HAVE TWO CATEGORIES OF INSTRUCTIONS THAT:

Instruction Tabe: (RE=0:Enable basic instruction.)

| D | | e

=1 =]

= (D[] [HE] L] [x] [
= | [T=1 = NIRRT
el | = | = e ) | B
-_Lr'.ul"'-.,'-
we| [ T [=][=

DD

=LA = =)

@ ][O e[ L] (3

]| [t | =] [l | [w

L

i

u

EXECU
PARAME | RS | RwW|DB7(DB6|DB5| DB4 |DB3|DB2| DB1DBO NOTE TION
TER TIME
(450KH
Z)
CLEAR Write “20h”To DdramAnd Set
DISPLA| O 0 0 0 0 0 0 0 0 1 DdramAddress To”00h” FromAc 25MS
Y
Set DdramAddress To "00h"
RETURN Frqm Ac Anq .Return Qursor Tolts
HOME 0jo0)J0O0O]J0]O 0 0| O 1| X | Origina Position If Shifted. The 2.5MS
Contents Of Ddram Are Not
Change
Sets Cursor Move Direction
Ii/INC-I)-IZF)QI\E( And Specifies Display Shift. | 60MS
SET 0 0|0 (0 |O |O 0 |1 |ID|S | These Operations Are Performed
During Data Write And Read
DISPLA D=1:Entire Display On
Y 0 0 0fo0 0 0 1 D [C [B [ C=1:.Cursor On 60MS
ON/OF B=1:Cursor Position On
F
CURSO Set Cursor Moving And
R OR Display Shift Control Bit, And 60MS
DISPLA| O 0 ofo 0 1 SCI{RL| X |[X | The Direction Without
Y Changing Ddram Data
SHIFT
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Dl:Interface Data |s 8/4 Bits
N=1 & Re=0: 3 Line Setting
N=1 & Re=1: 4 Line Setting
0 G=1: Graphic Display On
FUNCTT [O |O O |O (1 |DL [N |RE|G | X | G=0:Graphic Display Off 60MS
ONSET Others: 2 Line Setting
Re=1: Extended Instruction Setting
Re=0: Normal Instruction Setting
SET Set Cgram Address In
CGRAM 0 1 AC| AC | AC| AC| AC| AC | Address Cornter 60MS
ADDRE 5 4 3|1 2(1]0
SS
SET Set Ddram Address In
DDRAM 1 |AC|AC| AC | AC| AC| AC| AC | Address Cornter 60MS
ADDRE 6| 5 4 31 2(1]0
SS
READ Wether During Internal
BUSY Operation Or Not Can oMS
FLUG AC| AC| AC | AC|AC|AC| AC| Be K nown By Reading
AND BF| 6| 5 4 3|1 2| 1] O0|Bf The Cintents Of
ADDRES Address Counter Can
S Also  BeRead.
WRITE D7 | D6 | D5| D4 | D3| D2 | D1 | Do | Write Datalnto Internal Ram 60MS
READ D7 | D6 | D5 | D4 | D3| D2 | D1 | Do | Read DataFrominternal Ram 60MS
DATA
Instruction Table: (RE=1. Enable extension instruction.)
]] EXECUTI
PARAME RS |R/W|DB7|DB6|DB5| DB4 | DB3|DB2| DB1DBO NOTE ON
TER TIME
(450KHZ
)
Enter Standby Mode, Only Icon
S\T(ANDB Areas Display. Standby Mode 60 US
MODE 0| O ofojJofo]jJofo0]1 CanBeReleasedBy  Any
Other Instructions.
START Sr=1: Allow Change Start
ROW 0] 0 0ol of o] of o] 1]|srR|DisplayRow. Sr=0:Disable 60US
ENABLE Start Display Row Change.
REVERSE Choice One Of 4 Lines
LINE 0O 0O[O0] 0] O 1]|Rl|RO|[Which DatalsReverseDisplay.| 60MS
SELECT
S=0: Enter Sleep Mode.
SLEEP Si=1: Wd(&Upelsrpom Sleep Mode
MODE Gd: Display Graphic Page 0 Or
ANDSET | O | O olo|lof|1|D|C|B 1 ' 60MS
SEQEA Gw: Write Data To Graphic Page O
Or 1. (Effective While Gp=1)
DISPLAY (E)r?;blléaeom Lines Shift
e 10 ° 01 0| 1|9 R L0 Gaco: Al Line sift Enable. 6OMS
Lr=1: Dot By Dot Shift Right.
V:A 9/13 2008/08/15
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Lr=0: Dot By Dot Shift Left.

L1LO: Choice One Of 4 Lines Shift
Cl=1: Sdlect 16 Character Line
Cl=0: Sdlect 8 Character Line
N=1 & Re=1: 4 Line Display

FUNCTIO Re=1: Extended Instruction
N SET 1 Setting. Re=0: Normal
(MODIFY) [ O] O O] O 1 |C| N |[RE| G | GP| Instruction Setting. 60MS

G=1: Graphic Display On
G=0: Graphic Display Off
Gp=1: Two Page Gram
Gp=0: One Page Gram

Set IRAM Sr=1: Ac5~Ac0 Is Start Row
Sr=0: Ac5~Ac0 Islcon Ram
or Start Address
ololo 1 AC|AC| AC| AC| AC| AC
Row 5 4] 3| 2 1|10 60MS
ADDRESS
Sat Graphic Ram Address In Address
Counter. Execute Once S
SET The Address Of Display Row.
GRAPHIC ol o 1 AC | AC| AC| AC| AC| AC | AC | Execute Aggin St The Address Of 60MS
RAM 6| 5| 4| 3| 2| 1| 0 |Diglay Cdum. Each Address Of
ADDRESS Diglay Cdumn Has Daa
Of 16  Bits ThaeeforeWrite Data
Should Execute 2 Times
NOTE:

Be sure the st7920 is not in the busy state (bf = 0) before sending an instruction from
the mpu to
The st7920. if an instruction is sent without checking the busy flag, the time between the first
instruction and next instruction will take much longer than the instruction time itself.
Refer to instruction table for the list of each instruction execution time.

1. Serial Interface & Transferring Serial Data
The st7920 enters serial mode when the psb pinis set low. A two-line clock

synchronous transfer method is used. The st7920 receives serial input data(sid) by
synchronizing with a transfer clock(sclk) sent from the master side. When the st7920
interfaces with several chips, chip select pin(cs) must be used. The transfer clock(sclk)
input is activated by making chip select(cs) high. In addition, the transfer counter of the
st7920 can be reset and seria transfer  synchronized by making chip select(cs) low. Here,
since the data which was being sent at reset is cleared, restart the transfer from the first bit
of this data. In a minimum system where a single st7920 interfaces to a single mpu, an
interface can be constructed from the transfer clock(sclk) and serial input data(sid). In this
case, chip select(cs) should be fixedto high.

the transfer clock(sclk) is independent of operational clock of the st7920. however,
when several instructions are continuously transferred, the instruction execution time
determined by the operational clock must be considered since the st7920 does not have an

VA 10/13 2008/08/15
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internal transmit/receive buffer. Following figure shows the basic procedure for
transferring serial data. To begin with, transfer the start byte. By receiving five
consecutive hits of 1(synchronizing bit string) at the beginning of the start byte, the
transfer counter of the st7920 is reset and serial transfer is synchronized. The 2 bits
following the synchronizing bit string(5 bits) specify transfer direction(rw bit) and register
select(rs bit). Be sure to transfer 0 in the 8 th bit.

After receiving the start synchronizing bit string, the rw bit(=0), and rs bit in the start
byte, an 8-bit instruction is received in 2 bytes: the higher 4 bits of the instruction are
placed in the Isb of the first byte, and the lower 4 bits of the instruction are placed in the
Isb of the second byte. Be sure to transfer 0 in the following 4 bits of each byte.

CS
1 23 45 6 7 8 9 1011 121314 1516 171819 2021 2223 24
SCLK
J11 111 WRwYRs) 0 q’:/T)'?\:j(i‘)(5\‘,>v:</D55\}1:})«1\> D 0 0 0 <D_3><];2><D_1><];J> 0 o 0 0
J Synchronizing __ ~ __ Highor L LowerJ
bit string data data
lst byte 2nd byte

2. INITIALIZING BY INSTRUCTION
e 8-BIT INTERFACE:

POWER ON

WAIT TIME = 15MS
AFTERVCC = 4.5V

l

RSRWD7D6D5D4D3D2D1D0

—— BF CANNOT BE CHECKED BEFORE
000 011X XX THE INSTRUCTION FUNCTION SET

[ WAIT TIME > 4.1M']6

i

00001 1 X X X ——BF CANNOT BE CHECKED BEFORE

V:A 11/13 2008/08/15
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THE INSTRUCTION FUNCTION SET

fVAIT TIME = 100U%

v
000011 X 0 X |—BFCANNOT BE CHECKED BEFORE
X THE INSTRUCTION FUNCTION SET
BF CAN BE CHECK ED BEFORE

\ 4 THE INSTRUCTION FUNCTION SET
0000 1 1 N F XX| _FyNCTION SET
00001110 00
000000 00 0 1| —DISPLAYOFF
© 00000 0LID S |—DISPLAY CLEAR

—_ENTRY MODE SET

INITIALIZATION END

e 4-BIT INTERFACE

POWER ON

[ WAIT TIME > 15|v|s]

AFTERVCC = 4.5V

I

RS RW D7 D6 D5

D4 —— BF CANNOT BE CHECKED BEFORE
THE INSTRUCTION FUNCTION SET

[WAIT TIME > 4.1M?

0 0 0 0 1 1 |[——BFCANNOTBECHECKED BEFORE
VA 12/13 2008/08/15
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VA

v

{\/AIT TIME = 100U$

cologododo
ocologododo
ocologr dodo
rologdododo
OologodzHr
wolrgdogpHr

THE INSTRUCTION FUNCTION SET

——BF CANNOT BE CHECKED BEFORE
THE INSTRUCTION FUNCTION SET

BF CAN BE CHECKED BEFORE
THE INSTRUCTION FUNCTION SET

——FUNCTION SET

——DISPLAY OFF

—DISPLAY CLEAR

——ENTRY MODE SET

INITIALIZATION END
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