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1. GENERAL DESCRIPTION

The STV032 dot-matrix liquid crystal display
controller and driver LS1 displays alphanumeric,
Japanese kana characters, and symbols. It can be
configured to drive a dot-matrix liguid crystal display
under the control of a 4-/ B-bit or serial interface
microprocessor. Since all the functions such as
display RAM, character generator, and liquid crystal
driver, required for driving a dot-matrix liquid crystal
display are internally provided on one chip, a minimal
system can be interfaced with this controller/driver.

The ST7032 character generator ROM is extended
to generate 258 SxBdot character fonts for a total of

256 different character fonts. The low power supply
(2.7 to 5.5V ) of the STV032 is suitable for any
portable battery-driven product requiring low power
dissipation.

The ST7032 LCD driver consists of 17 commaon
signal drivers and 80 segment signal drivers. The
maximum display RAM size can be either 80
characters in 1-line display or 40 characters in 2-line
display. A single ST7032 can display up to one
16-character ling or two 16-character lines.

Mo extra drivers can be cascaded.

2. FEATURES

® 5x 8 dot matrix possible

® Low power operation support:
- 2.7to 5.5V

® Range of LCD driver power
- 2.7to 7.0V

®  4.bitor 8-bit or serial MPU interface enabled

® B0 x B-bit display RAM (80 characters max.)

® 10,240-bit character generator ROM for a
total of 256 character fonts{max)

® G4 x 8-bit character generator RAM({max)

® 16-common X Bl-segment and 1-common x
80-segment ICON liguid crystal display
driver

® 16x 5 —hit ICON RAM(max)

® Programmable duty cycles
- 1/8 or 1/8 for one line of & x 8 dots with cursor
—1/16 or 1/17 for twe lines of & x 8 dots & cursor

® Wide range of instruction functions:
Display clear, cursor home, display on/off,
cursor on/off, display character blink, cursor
shift, display shift. double height font

® Automatic reset circuit that initializes the
controller/driver after power on and externa
reset pin

® Internal oscillator(Freguency=540KHz) and
external clock

®  Built-in veoltage booster and follower circuit
low power consumption )

® Com/Seg direction selectable

®  Multi-selectable for CGRAM/CGROM size

® Instruction compatible to STT066U and
KS0066U and HD44780

®  Available in COG type



3. MECHANICAL SPECIFICATION

4. MECHANICAL DIMENSION
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5. MATERIAL OBJECT PICTURE




6. LED BACKLIGHT
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2. EEERCUIT DIAGRAM (LED  1X1=1  dies)
A
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3. (RSt STORAGE & SOLDERING CONDITIONS:

+ Blore with care. Storing the units in bad condition
will caupe the reflector pheet and decrease it's
adhegive power. Slorage The products under the
condition: temperature (25°c £10°C) and humidity
(66°CRH+20°CRH) our recommendation.

* The Soldering Temperature ig 260£5°C and Soldering
Time pghould be legs than 3 sec, and soldering iron
power should be lesg Lhan J0W.

+ The soldering point should be farther lhan 1.Bmm

(1/10") from body .



/. ELECTRICAL CHARACTERISTICS

B Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage VDD 0310 +7.0
LCD Driver Voltage Vo 7.0-Vss to-0.3+Vss
Input Voltage Vi -0.3 to VDD+0.3
Operating Temperature Ta 40°Cto+ 90°C
Storage Temperature Tato -55°C to + 125°C

B DC Characteristics
(TA=25T ,VDD =27V - 45V )

Symbol| Characteristics Test Condition Min. | Typ. | Max. | Unit
VDD Operating Voltage 2.7 4.5 W
Wieo LCD Voltage Wi-\ss 2.7 7.0 W

Power Supply ,VDD.za'DV
| {(Use internal 160 230 (I8
Current . C
booster/follower circuit)
Input High Voltage
Vet | (Except 0SC1) 18 vbD |V
Input Low Voltage
Vi (Except OSC1) -0.3 0.8 v
Input High Voltage 0.7
Vinz (0SC1) VDD veb | v
Vs Input Low Voltage 0.2 v
-z (0SC1) vbb
Output High Voltage _ 0.75
Var (DBO - DBT) low = -1.0mA VDD v
Output Low Voltage _
Wi I:DBD ) DBTI o= 1.0mA 0.8 v
Output High Voltage _ 0.8
Vo | (Except DBO - DBT) lon= -0.04mA VDD vbb |V
Output Low Voltage _ 0.2
Veiz | (Except DBO - DBT) lo. = 0.04mA woD | Vv
Reow | Common Resistance| Viogp= 4V, I;= 0.05mA 20 KO
Fzee |Segment Resistance| Vioep= 4V, ;= 0.05mA 30 KO
heax n pghl;f::tage Vi = 0V to VDD 1 1 wA
leye  |Pull Up MOS Current VDD = 3V 20 30 40 LA
fosc | Oscillation frequency VDD = 3V 1/17duty 350 540 | 1100 KHz




8. MODULE DESCRIPTION

8.1. PIN DESCRIPTION

PINNO.|  Symbol Description

1 /RES | "L'"RESET SIGNAL

) D6 In IC interface DB7 (SDAY) is input data and DBE (SCL) s

3 D7 clock input.

4 VSS GROUND

Common signals direction select:
0:Com1~16<Row address 15~0(Invert)

5 DIRC 1:Com1~16<-Row address 0~15(Normal)
Segment signals direction select:
0:Se91~80<Column address 79~0(Invert)

6 spr | 1:5eg1~80<Column address 0~79(Normal)

7 VDD POWER SUPPLY

8 VIN POWER SUPPLY

9 VOUT POWER SUPPLY

10 | CPIP o

For voltage booster circuit(VDD-VSS)

T . External capacitor about 0.1u~4.7uf




8.2. PIN FUNCTION

Name Number |l/O|Interfaced with Function
Comman signals direction select:
SHLC ITC option 0:Com1~16+Row address 15~0{Invert)
1:Com1~16+Row address 0~15[Normal)
Segment signals direction select:
SHLS ITC option 0:5eg1~B0—Column address 79~0(Invert)
1:5eg1~80«—Column address 0~79(Mormal )
COM1 o Common signals that are not used are changed
COM16 16 o LCD to non-selection waveform. COMB to COM16
are non-selection waveforms at 1/8 or 1/9 duty factor
COmMI 2 o LCD ICON common signals
SEGTIa 80 0 LCD Segment signals
SEGED
T he built-in voltage follower circuit selection
CPF1 COPF2 Bias select
CPF1 5 (TG option 0 0  |Buil«in voltage follower(only use at EXT=0)
OPFZ 0 1 Built-in bigs resistor(2.2K (1)
0  Built«in bias resistor{6.8K (1)
External biss resistor select
CAP1P Power supply For voltage booster circuit(VDO-VSS)
External capacitor about 0.1u~4.7uF
CAPTN Fower supply
VIN Fower supply Input the voltage to booster
DC/DC voltage converter. connect 2 capacitor between this
YouT Fower supply )
terminal and VOO.
FPower supply for LCD drive
VD toV4 5 Fower supply V0-\gg = TV (Max)
Builtsin/external Voltage follower circuit
VoD VDD: 2.7V to 5.5V, VS5: 0V
2 Power supply
V35
Internal/External oscillation select
CLS ITC option (:external clock
1:internal oscillation
0sC1 5 o Oscillation the pininput is an external clock, it must be input to OSCA.
o5C2 resistor clock
. TEST1,24 must connect to VDD.
TEST1~5 5 liw Test pin )
TEST3,5 no connection.

8.3. DC CHARACTERISTICS




(TA=25C,VDD=45V-55V)

Symbol| Characteristics | Test Condition | Min. | Typ. | Max.| Unit
VDD Operating Voltage 45 55 V
Vieo LCD Voltage V-Vss 2.7 7.0 V

VDD=5.0V
- PD'Eirrzﬁply {Use internal 240 | 340 A
booster/follower circuit)
Input High Yoltage
Vi (Except 0SC1) 27 vDD v
Input Low Voltage )
Vit (Except 0SC1) 0.3 0.8 v
Input High Voltage 0.7
Vinz (0SC1) VDD voD |V
Input Low Voltage
Yz (03C1) 1oV
Vo D“tff'ga%'?g;g':age low = -1.0mA 38 VoD | v
Output Low Voltage _
VoL (DBO - DB7) Iy = 1.0mA 0.8 W
Output High Voltage _ 0.8
Vouz | EycaptDBO-DB7)|  ov™ 0.04mA VDD vbD |V
QOutput Low Voltage _ 0.2
Vo | ExceptDBO-DB7)|  lo-= 004mA vop |V
Reon  [Common Resistance| Vigp= 4V, ls= 0.05mA 2 20 Ky
Rz | Segment Resistance| Vigp= 4V, ;= 0.05mA 2 30 Ky
Input Leakage _
| zam Current Vs oV to VDD -1 1 LL-‘r"'k
lppe  |Pull Up MOS Current VDD = 5V B5 85 125 A
fosc | Oscillation freqguency | VDD = &V, 1/17duty 350 | 540 | 1100 | KHz




8.4. TIMING CHARACTERISTICS

RS
R
WE taHE
CsSB
tCYCE
tEWH tEWL
E
tr tf
— —
tDS6 tOHE
D0 to D7
{(Write)
tACCE tOHE
DO0to D7
(Read)
(Ta=-401t0 85°C )
VDD=2.7 to4.5V | VDD=4.5 to 5.5V
ftem Signal | Symbol | Condition Rating Rating Units
Min. Max. Min. Max.
Address hold time RS taHs 20 - 20 -
— ns
Address setup time RS taws 20 - 20 -
System cycle time RS teves - 250 - 150 - ns
Data setup time DOto D7 toes 100 - 80 -
— ns
Data hold time DOt D7 toHs 40 - 20 -
Access time D0Oto D7 taccs - 500 - 400
CL=100pF ns
Qutput disable time D0Oto D7 toHs 300 . 150 -
Enable Rise/Fall time E trtf - - 20 - 20 ns
Enable H pulse time E tEWH - 200 - 120 - ns
Enable L pulse time E tewL —_ 50 - 30 - ns

Mote: All timing is specified using 20% and 80% of /DD as the refarence.



8.5BLOCK DIAGRAM OF LCM

0sC108C2
XRESET
oo | Reset | Timing
circuit CPG generator
CLs Instruction
register(IR )
Y
i
Instruction .
decoder Display data COMA t
— RAM 16-bit Commen | comi16
(DDRAM) | shift signal —
RS BO0x8 bits register driver COMI
RW — ML
E —m MEMaCE k J A A A
CSB —» Address ¥
counter
PSE —» (AC) _ _ SEG1T
80-bit 80-bit Segment | semap
- shift latch signal ——~
register circuit driver
Data 'y A
; L
- register |- -
DE4 to I’y
pB? (DR) VO~V
|r|p|JU LCletljrl\"e
output vollage —yvout
DB0 to buf?er follower
EBE - BUS‘_ﬂ,’
flag
r Y
Yy L
Y Y
Character Votage |VIN
QEHEE‘R?;GAM Character Cursor booster
SHLCS —= [54 byt ) generator ROM and clreuit m
SHLS —m yles (CGROM) blink CAPIN
10.240 bits controller
EXT — ICON RAM
80 bits
OPR1,2 ¥
OPF1.2
vsSs . M
Parallel/serial converter
and —

_[>

oD

attribute circuit




8.6. APPLICATION OF LCM

® When built-in booster and voltage followers are used(OPF1=0,0PF2=0)

Ve (2.7~ 35V)

. Don't need to connect stable capacitor when
[ use internal follower circuit
VIN vDD
L lvour 77 HL 5 (i g
= VOUT = 2xVoo —
CAP1P Vi _“‘ e
S e Vbp=27-3.5v T
V2 i
T CAPIN ]
H Vss=ov
V3 P VLCD
H 2 x step-up voltage relationships
VAl i
OPF1 OPF2 VSS --Y__
L]
GND

Note:
Ensure VO level stable, that must let [Vout-VO| over 0.5V(if panel size over 4.5 " the |Vout-VO0| propose over 0.8V).

[Vout-V0|>0.5V(minimum)

'

Vout

0

Vee 1 Voo T

GND Vss

(System side) (ST7032Side)



8.7.LCD AND CONNECTION

SHLC/SHLS ITO option pin can select at different direction for LCD panel

® Com normal direction/Seg normal direction

ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF

2Line x 16 Characters,SHLC=1,SHLS=1

® Com normal direction/Seg reverse direction

O0MMIACIHO44dDdA
AdADOdANYXWVUTZHO

2Line x 16 Characters,SHLC=1,SHLS=0

® Comreverse direction/Seg normal direction

OK2 LNAMXASVBCDEEL
VBCDEECHIJ1KIWHNOb

2Line x 16Characters,SHLC=0,SHLS=1

® Com reverse direction/Seg reverse direction

43AD9dVZAXMANLSHO
dONWIIICIHD43ADaV

2Line x 16Characters,SHLC=0,SHLS=0



9. ELECTRO-OPTICAL CHARACTERISTICS

9.1. INTERFACE DATA

® For I’C interface data, only two bus lines (DB6 to DB7) are used.

»  Example of timing sequence

SDA \ /o7 ) D6) D5) D4 ) D3) D2 ) D1) DO Ack i DO Y

e A\t U L L L

» Intel 8051 interface( I°C )

COMI to COMI6[——>
PlL610PLT » SDA, SCL

SEGI 1o SEG80 ———>»

“Tntel 8051 Serial ST7032



9.2. UNDER GLASS

ST7032i under Glass, lIC interface, with booster and follower circuit on
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ST7032 under Glass

Pin connection:

1.EXT=0

2.0PR1=0

3.0PR2=0

4 SHLC=1

5.SHLS=1

6.0PF1=0

7.0PF2=0

8.CLS=1

9.1IC interface
10.Vout=VIN(max 3.5V) x 2
11.C1 connect 0.1uf~1uf(SMD)
12.C2 connect 0.47uf~2.2uf(SMD)



9.3. SERIAL INTERFACE

POWER ON and external reset

A

Wait time >40mS

y

Power/ICON/Contrast control

After VDD stable
y
Function set
RS [R/MW [ DB7[DB6 | DB5 | DB4 [ DB3 [ DB2 | DB1 [ DBO
0 lo|of|o]1]1|[N]JDH|]O]Is
y
[ Wait time >26.3 1 S |
Y
Function set
RS |R/W | DB7 [DB6 | DB5 | DB4 | DB3 | DB2 [ DB1 | DBO
0o lo|[o[o[1]1 | N|ODH]O]IS
Y
| Wait time >26.3 2 S |
Y
Internal OSC frequency
RS |RMW | DB7 | DB6 | DBS5 | DB4 | DB3 [ DB2 [ DB1 | DBO
o | o | oo o] 1 [BS|F2][F1]|Fo
Y
| Wait time >26.3 2 S |
Y
Contrast set
RS [RW ]| DB7|DB6 | DB5 | DB4 | DB3 [ DB2 | DB1 | DBO
0|0 o] 1 |1 [cafca|ci]co
Y
[ Wait time >26.3 ¢ S |

RS [RMW | DB7|DB6 | DB5 | DB4 |DB3 [ DB2 | DB1 [ DBO
0 0 0 1 0 1 lon | Bon | C5 | c4
y
[ Wait time >26.3 1 S |
Y
Follower control
RS [RW | DB7 | DB6 | DB5 | DB4 | DB3 [ DB2 | DB1 | DBO
0 0 1] 1 1 0 | Fon | Rab2 | Rab1 | Rab0
Y
Wait time >200mS
(for power stable)

Display ON/OFF control
RS [RW | DB7|DB6 | DB5 | DB4 [DB3 [ DB2 | DB1 [ DBO
0o lo|o|o]lo]o]1]plc]|s
Y
[ Wait time >26.3 ¢ S |

y

A

Initialization end




9.4.INITIAL PROGRAM CODE

> Initial Program Code Example For 8051 MPU(Serial Interface):

INITIAL_START:
CALL HARDWARE_RESET
CALL DELAY40mMS
MOV A #38H ;FUNCTION SET
CALL WRINS_NOCHK ;8 bit,N=1,5*7dot
CALL DELAY30uS
MOV A #39H ;FUNCTION SET
CALL WRINS NOCHK ;8 bit,N=1,5*7dot,|IS=1
CALL DELAY30uS
MOV A H14H ;internal OSC frequency adjustment
CALL WRINS_NOCHK
CALL DELAY30uS
MOV A H#HT8BH ;Contrast set
CALL WRINS_NOCHK
CALL DELAY30uS
MOV A #H5EH Power/ICON/Contrast control
CALL WRINS_NOCHK
CALL DELAY30uS

MOV A H6AH ;Follower control
CALL WRINS_NOCHK

CALL DELAY200mS ;for power stable
MOV A H#HOCH DISPLAY ON

CALL WRINS_NOCHK

CALL DELAY30uS

MOV AHOTH ;CLEAR DISPLAY

CALL WRINS_NOCHK

CALL DELAY2mMmS

MOV A H#OBH ;ENTRY MODE SET

CALL WRINS_NOCHK ;CURSOR MOVES TO RIGHT

CALL DELAY30uS
MAIN_START:

XXXX

XXX X

KXXX

XXXX

WRINS_NOCHK:
PUSH 1
MOV R1.,#8
CLR RS

$1
RLC A
MOV SI,.C
SET SCL
NOP
CLR SCL
DJNZ R1,$1
POP 1

CALL DLY1.5mS
RET



10. VISUAL ANGLE
10.1. ELECTRO-OPTICAL CHARACTERISTICSTEST METHOD

Light Source for I
Reflectve Type

Liqud Crystal
Panel

@ Light Source for
Transmussion Type
8.2. DEFINITION OF OPERATING VOLTAGE, VOP

Vop = (Vipon +Veo orrii2

Bnpghtmess Curve for Selected Sepment

E
2
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10% ¥ S

Vicon Veoorr Dnving Voltage
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10.3. DEFINITION OF OPTICAL RESPONSE TIME

Non-selecte
d Noo-selected
Waveform Waveform

=
]

100
l IT"
! L= =, Time (ms)
Rise Time, Tr Decay Tmune, Td

'][]ﬁ. DEFINITION OF VIEWING ANGLE 6 AND @
Normal :

9\=ﬂ' 12 O’clock Direction
p=180"

Y
@ =270" / I / o=
9 O’clock Durechion / 3 O'clock Duection
7 y
/ M

o=0

A

Viewmg Duection
6 O’clock Direction




10.5.DEFINITION OF CONTRAST RATIO, CR

Brightness of Not-selected Segment (B2)

(%)

100%

Brightness Carve for

Selecied Segment

Brightmess of Selscted Segment (B1)

Brightness Curve for

Driving Vollage

M Contrast



11. INSPECTION CRITERIA

11. (1). INSPECTION CONDTION

|.1 Enviroomental conditions
The environmental conditions for inepection shall be as follows
Room temperstare: 20::3°C
Humidity: 65:20%RH

|.2.The external visual inspection

With a single 20-watt floorescent lamp as the light source, the mnspection
was in the distance of 30cm or more from the LCD to the mspector’s eyes .

LIGHT METHOD




