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NOTICE
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may present a risk to human life due to malfunction or otherwise.
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ST20XX Series
Part No. |ST2006 |[ST2012 |ST2016A/B ST2024 [ST2032A/B ST2064B ST20P64
Voltage (2.4~3.6 [2.4~5 2.4~3.6 24~3.6 2.4~3.6 2.4~55 2.6~55
RAM 96bytes |192bytes |192bytes 384bytes |1.2Kbytes 2Kbytes 2Kbytes
ROM 6Kbytes | 12Kbytes | 16Kbytes 24Kbytes |32Kbytes 64Kbytes 64Kbytes
LCD dots |4x32 8x40 8x40 8x40 16x36 16x48 16x48
LCD bias |1/2, 1/3 |1/3, 1/4 |1/3, 1/4 113, 1/4 1/5 1/4,1/5 1/4,1/5

4 + 20 share with 8+16 8+16 8+16
0s 12 10 seg+2i+40 10+2(1) (share with seg) |(share with seg) |(share with seg)

1 ch/ 1 ch/ 2ch/

PSGNVOL. |4 lavel |4 1evel  |2ChY 16 level 16 level 2ch/ 16 level 2ch/ 16 level |2 ch/ 16 level
Audio X PWM PWM PWM PWM PWM PWM







ST2006

B6KB ROM Microcontroller with 128 Dot LCD Driver

Features

8-bit static pipeline CPU

ROM: 6K x 8 bits

RAM: 96 x 8 bits (data + stack)

Operation voltage : 2.4V~3.6V

12 CMOS Bi-directional bit programmable 1/0
pins

8 Output pins (Shared with LCD segment)
Hardware de-bounce option for Port-A
interrupt

Bit programmable PULL-UP for input port
Timer/Counter :

- One 8-bit timer / 16-bit event counter

- One 8-bit BASE timer

Four powerful interrupt sources :

- External interrupt (edge trigger)

- TIMER1 interrupt

- BASE timer interrupt

- PORTA[7~0] interrupt (transition trigger)

16-level deep stack

Dual clock source :

- OSCX: Crystal oscillator: 32.768K Hz
- OSC: RC oscillator 500K ~ 2M Hz
Build-in oscillator with warm-up timer
LCD driver programmable duty :

- 128 (4x32) dots (1/4 duty, 1/3 bias)

- 96 (3x32) dots (1/3 duty, 1/2 bias)
Programmable Sound Generator (PSG)
includes :

- Tone generator

- Noise generator

- 4 level volume control

Three power down modes :

- WAIO mode

- WAI1 mode

- STP mode

Stand by current < 5uA

2. Application
B Timepieces -- Watch / Calendar Clock / Digital wall Clock
B Calculator / Currency converter
B Radio control clock
B Handhold LCD segment game
B Sport meter - Step , distance , speed , calorie , pulse ... counter
B IR Remote control
3. Pad Diagram
§ 8 388 KR8 Q 8 5oz oo
SEG21| [ fag fa5 fe) 3 2 [41) o) [ [ [7) o) B8] (3¢ P33 (2] B | Pt
SEG 20 PA2
SEG 19 PA3
SEG 18 PA4
SEG 17 PA5
SEG 16 PAG
SEG 15 PA7
seo 14| ST2006 @ |reo
SEG 13 PB1
SEG 12 PB2
SEG 11 PB3
SEG 10 GND
SEG9 0SCX0
SEG 8 oscXI
0@ E A E 6 E (e G E EEE
~ o o e N - o - -
588888888255 5¢838¢%
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4. Pad Description

Designation Pad # Type Description
SEGO0-7 1~8 O LCD Segment output or output port
SEG 8 - 31 37~60 O LCD Segment output
COMO-3 33~36 O LCD Common output
RESET 17 | Pad reset input (high active)
GND 20 P Ground Input and chip substrate

110 Port-A bit programmable /O

| Edge-trigger Interrupt.
PAO/INTX 32 | Transition-trigger Interrupt
| Programmable Timer1 clock source
- I/0 Port-A bit programmable /O

PA1-7 25-31 | Transition-trigger Interrupt
PB 0-1 23,24 I/0 Port-B bit programmable /O

110 Port-B bit programmable /O
PB2-3 21,22 o) PSG Output
VvDD 15 P Power supply
OSCXI 18 | OSCX input pin, for 32768Hz crystal
OSCXO 19 O OSCX output pin, for 32768Hz crystal
OSCI 16 | OSC input pin, toward external resistor
CUP1~3 12~14 | Voltage pump up capacitor
V15,V30,V45 9~11 | LCD voltage capacitor

Legend: |=input, O =output, I/O = input/output, P = power.

5. Application Circuits

5.1 4.5v LCD Application :

m VDD: 3.0V

B CLOCK: 2.0MHz RC oscillator
m LCD: 4.5V, 1/4 duty, 1/3 bias.

0.1uF

KEY

or
SWITCH Dl
or

110

SUBSTRATE
CONNECTS TO GND.

100K

4 x 32
1/3 bias
3V
oscl VDD
RESET 0"1‘”F
V45 i
sT2006
PTA
PTB 0.1uF
vis ]|
GND cup1 cup2 cup3

i

0.1uF  0.1uF
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5.2 3v LCD Application 2:

m VDD :3V

B CLOCK : 32.768KHz crystal and 2.0MHz RC oscillator
m LCD : 3.0V, 1/4 duty , 1/3 bias

4x32 LCD
1/3 BIAS
3V 3V
0.1uF I VDD
b RESET OSC'W
10k V45
THERMISTER PA7 0.1uF
54k 1% ohs V30 It
ST2006 V15 ff
0.1u|=T I R 0,1”uF
= 0SCX0 } }
E PB3 oscx 32.768KHz
BUZZER
PB2 cupl cup2 cup3 GND 25p ==
SUBSTRATE l I
CONNECTS TO GND. ONLE OIuF 1 1
5.3 1/2 bias 3v LCD Application :
m VDD 13V
B CLOCK : 32.768KHz crystal and 2.0MHz RC oscillator
m LCD : 3.0V,1/3 duty, 1/2 bias
3x32
1/2 bias
3V
100K 3V
0.1uF OscCl VDD
L RESET
V45
KEY ST2006
or PTA
SW‘I;CH :‘> T8 0.‘1‘uF
110 V15 I
GND cup1 cup2 cup3
SUBSTRATE L{ }J
CONNECTS TO GND. J O1uF
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Sitronix aTea1e

12KB ROM Microcontroller with 320 Dot LCD Driver

1. Features
B 8-bit static pipeline CPU B 32-level deep stack
B ROM: 12K x 8 bits B Dual clock source :
B RAM: 192 x 8 bits - OSCX: Crystal oscillator: 32.768K Hz
B Operation voltage : 2.4V ~ 5V - OSC: RC oscillator 500K ~ 4M Hz
B 10 CMOS Bi-directional bit programmable /O B Build-in oscillator with warm-up timer
pins B LCD driver programmable duty :
B 8 Output pins (Shared with LCD common/ - 320 ( 8x40) dots ( 1/8 duty, 1/4 bias)
segment) - 160 ( 4x40) dots ( 1/4 duty, 1/3 bias)
B Hardware debounce option for input port B Programmable Sound Generator (PSG)
B Bit programmable PULL-UP for input port includes :
B Timer/Counter : - Tone generator
- One 8-bit timer / 16-bit event counter - Sound effect generator
- One 8-bit BASE timer - 4 level volume control
B Five powerful interrupt sources : - Digital DAC for speech / tone
- External interrupt (edge trigger) B Three power down modes :
- TIMER1 interrupt - WAIO mode
- BASE timer interrupt - WAI1 mode
- PORTA[7~0] interrupt (transition trigger) - STP mode
- DAC reload interrupt
2. Application
B Timepieces -- Watch / Calendar Clock
B Calculator / Currency converter
B LCD Education Toys
B LCD Segment game
B Sport meter - Step , distance , speed , calorie , pulse ... counter
B Radio control clock

3. Pad Diagram

S T N o T W0 © = 9 N~ @ Q = N 9
S5 8% 3 88, % 5 8 8 8 5 8 8
(DOO(D(D(DOU)OUUJEO(D(DOOO(D
W w w wm w9 9 9 woow oW W oW oW W
®» O »w o o o »w O O > ®» o O O O O O

SEG19 SEG 34
SEG 35
SEG 36
SEG37
SEG 38
SEG 39
COMO
CoMm1
COoM2
CoM3
COM4
COM5
COMB
Ccom7

SEG 18
SEG17
SEG 16
SEG 15
SEG 14
SEG13
SEG 12
SEG 11
SEG 10
SEG9
SEG8
SEG7
SEG6

ST2012

mmmmm

SEGS | [
=

[

=

[

[=]

vss |[5]
[=]

[=]

&l

E

Bl

Bl

B

Bl

B

=

B

Bl
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4. Pad Description

Designation Pad # Type | Description
_ (0] LCD Segment output
SEGO-3 3~6 (¢} Output port
1,2,
SEG 4 -39 28~40, (0] LCD Segment output
46~66
COMO-3 24~27 O LCD Common output
_ (0] LCD Common output
COM4 -7 20~23 0 Output port
RESET 41 | Pad reset input (LOW Active)
VSS 7,42 P Ground Input and chip substrate
1/0 Port-A bit programmable /O
| Edge-trigger Interrupt.
PAO/INTX 19 | Transition-trigger Interrupt
| Programmable Timer1 clock source
_ 110 Port-A bit programmable /O
PA1-7 12~18 | Transition-trigger Interrupt
1/0 Port-B bit programmable /O
PB 0-1 10, 11 O | PSG/IDAC Output
Vop 9 P Power supply
OSCXI 44 | OSC input pin. For 32768Hz crystal
0OSCXO 43 O OSC output pin. For 32768Hz crystal
OSCI 8 | OSC input pin. toward to external resistor
TEST 45 | Test pin
Legend: | =input, O =output, I/O = input/output, P = power.

5. Application Circuits

Application 1: Application 2: '
m Vo 4.5V B Clock : 32.768KHzcrystal and 2.0M RC oscillator
B CLOCK :RC 4.0M m LCD : 1/4 duty, 1/3 bias
B LCD :1/8duty, 1/4 bias; m /0 : PORT A
m |/O :PORT A H ALARM : PB.O, PB.1
4x40 LCD
8x40 1/3 BIAS
1/4 bias reseT
RESET T — TT VDD
f L ‘ ‘ 4.5V £ l RESET Voo ﬁ—(—%
- = | REsET VoD THERMISTER oar osc Ya T TuF
54K 1% PA6 0OSCX0o 4{ D }7
KEY A ST2012  osci 0.1u T PAS ST2012 ., | 32708KHe
:“> 56k
swit vss 2 1uF . PB1 ves &
NC |TEST 1 1 BUZZER \:-100_470 os0 B 1
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ST2016A/B

16KB ROM Microcontroller with 320 dots LCD Driver

1. Features
B 8-bit static pipeline CPU B 32-level deep stack
B ROM: 16K x 8 bits B Dual clock source :
B RAM: 192 x 8 bits - OSCX: Crystal oscillator: 32768Hz
B Operation voltage : 2.4V ~ 3.6V - OSC: RC oscillator 500K ~ 4M Hz
B Power consumption: B Build-in oscillator with warm-up timer
B 24 CMOS Bi-directional bit programmable /O B LCD controller driver:
pins - 16 level contrast control
- Twenty (Port-A high nibble & Port-B/C) are - 320 ( 8x40) dots ( 1/8 duty, 1/4 bias,
shared with LCD drives programmable)
B 6 Output pins (Four are shared with LCD - 160 ( 4x40) dots ( 1/4 duty, 1/3 bias,
common and two are shared with PSG) programmable)
B 2 Input pins (code option: Shared with OSCX) - Two clock source options: RC and resonator
B Hardware debounce option for input port oscillator
B Bit programmable PULL-UP for input port - Keyboard scan function supported on 20
B Timer/Counter : shared segment drives
- One 8-bit timer / 16-bit event counter - Internal bias resistors(1/4 bias & 1/3 bias)
- One 8-bit BASE timer with 32 level driving strength control
B Five powerful interrupt sources : B Programmable Sound Generator (PSG)
- External interrupt (edge trigger) includes :
- TIMER1 interrupt - Tone generator
- BASE timer interrupt - Sound effect generator
- PORTA[7~0] interrupt (transition trigger) - 16 level volume control
- DAC reload interrupt - Digital DAC for speech / tone
B Three power down modes :
- WAIO mode
- WAI1 mode
- STP mode
2. Application
B Watch
B Calendar clock
B Calculator
B Handhold LCD game
B Remote control
B Sport meter

15
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3. Pad Diagram

PC1/SEG25
PCO/SEG24
SEG23
SEG22
SEG21
SEG20
SEG19
SEG18
SEG17
SEG16
SEG15
SEG14
SEG13

SEG12

20d

€0d
'vOd
GOd
'90d
20d
'08d
lad
z8d
'e8d
vad
S8d
98d
/L8d

2€93S
9€93S)

@
m
@
@
o

82938,
62938,
0€93S,
1€93S
€€93S)
¥€O3S)
GEO3S)
L€93S)

©

|| 8eo3s

Q
Qo
=
3
32

! 12938,

44][43][42] 41 40][30][ 38 ][ 37][36] 35

COoM2
COM3
COomM4
COM5
COM6

ST2016A/B

Ccom7

GND

PSGO

PSGOB
VDD

oscl
RESET

OSCXI/PDO

OSCXO/PD1

~

I 15 1 1 I 6 2
S35 c32 9

seen [ -] [8][8][s][<][s][ sl el ][ &I =][&][&][&][5][&] ozoms

3856883 2 9z
W W W oW om oo Qo o
[ B I B B )

promtx [ 5] [3] (= ][ o] [B][S][R][B][=] B B S]] B][s][2] Wo

o
Q
w
n

PA7/SEG:
PAG/SEG:
PAS5/SEG
PA4/SEGO

4. Pad Description

Designation Pad# | Type | Description
SEGO/PA4  ~ 12 ~9 O LCD Segment output
SEG3/PA7 I/0 Port-A bit programmabile /O
SEG4~SEG23 | 57 1,9 | O | LCD Segment output
SEG24/PCO ~ 48 ~ 41 O LCD Segment output
SEG31/PC7 I/0 Port-C bit programmable 1/0
SEG32/PBO  ~ 40 ~ 33 [e) LCD Segment output
SEG39/PB7 I/0 Port-B bit programmable /O
COMO0-3 32~29 O LCD Common output
- (@) LCD Common output
COM4 -7 28~25 0 Output port
RESET 19 | Pad reset input (HIGH Active)
VSS 24 P Ground Input and chip substrate
1/0 Port-A bit programmable /0
| Edge-trigger Interrupt.
PAO/INTX 16 | Transition-trigger Interrupt
| Programmable Timer1 clock source
- I/0 Port-A bit programmable /O
PA1-7 15~13 | Transition-trigger Interrupt
PSGO,PSGOB 23,22 (0] PSG/DAC Output
Voo 21 P Power supply
| OSC input pin. For 32768Hz crystal
OSCXI/PDO 18 I Port.D input
O OSC output pin. For 32768Hz crystal
OSCXO/PD1 17 I Port.D input
OSCI 20 | OSC input pin. toward to external resistor
Legend: | =input, O =output, I/O = input/output, P = power.
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5. Application Circuit

a

| VDD 13V

m Clock

m LCD : 1/8 duty

m /O :PORT A

B ALARM : PSGO, PSG1

: 32768Hz crystal and 4.0MHz RC oscillator

. Application circuit without LCD keyboard awaking pulse

4]1{0.1UF
Tl RESET

36 x8 LCD
PANEL

SEG[4] --- SEG[39] COM[0] --- COM[7]

4x4
KEYBOARD

Buzzer|[= 100

SUBSTRATE
CONNECTS TO GND.

PSG1

PSGO

PAO~PA3

PA4~PA7

SEG[4] --- SEG[39] COM[0] --- COM[7] VDD

0osCl

OSCXO}

ST2016A/B

OSCXI

VDD

32768Hz

B

=

25pF

[+ 1+
™~ 0.1uF T4.7uF

100PF —

b

| VDD 13V

m Clock

m LCD 1 1/8 duty

m /O :PORT A

H ALARM : PSGO, PSG1

: 32768Hz crystal and 4.0MHz RC oscillator

. Application circuit with LCD keyboard awaking pulse

5.‘“:
47K 47K <]
iL RESET

20x4
KEYBOARD

BUZZER |=.£ 100

PSG1

40x8LCD
PANEL
SEG[0] - - - SEG[24] - - - SEG[39] __ COM[0]--- COM[7]
SEG[0] - - - SEG[24] - -- SEG[39]  COM[0] - -- COM[7] ypp
1PC[0] IPB[7]
oscl
PAO
: 0SCXO)
PA3 0SCXI
ST2016A/B
GND

PSGO

32768Hz

SUBSTRATE

CONNECTS TO GND.

17
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ST2024C

24KB ROM Microcontroller with 320 dots LCD Driver

. Features

1
B 8-bit static pipeline CPU [ |
B ROM: 24K x 8 bits
B RAM: 384 x 8 bits(256/128)
B Operation voltage : 2.4V ~ 3.6V
B 10 CMOS Bi-directional bit programmable /O &
pins |
B 8 Output pins (Shared with LCD common/
segment)
B Hardware debounce option for input port
B Bit programmable PULL-UP for input port
B Timer/Counter : [ ]
- One 8-bit timer / 16-bit event counter
- One 8-bit BASE timer
B Five powerful interrupt sources :
- External interrupt (edge trigger)
- TIMER1 interrupt
- BASE timer interrupt [ |
- PORTA[7~0] interrupt (transition trigger)
- DAC reload interrupt
B 128-level deep stack

Application

LCD Game
Calendar Clock
Education Toys

EEE DN
EEN

3. Pad Diagram

Dual clock source :

- OSCX: Crystal oscillator: 32.768K Hz

- OSC: RC oscillator 500K ~ 4M Hz
(dedicated for game)

Build-in oscillator with warm-up timer

LCD driver programmable 30*8 or 34*4duty :

- 320 ( 8x40) dots ( 1/8 duty, 1/4 bias)

- 160 ( 4x40) dots ( 1/4 duty, 1/3 bias)

- Internal bias resistor(1/4 bias, 1/3 bias) with
32 - - - level driving strength control.

Programmable Sound Generator (PSG)

includes :

- Tone generator

- Sound effect generator

- 4 level volume control

- Digital DAC for speech / tone

Three power down modes :

- WAIO mode

- WAI1 mode

- STP mode

Databank
Talking Calculator / SCT calculator
IR Remote controller

S 5 8838 8§

uuuuuuu

3
3
w
@

E
=
3

SEG19 |[51
SEG18
SEG17
SEG16
SEG15

SEG14

SEG12
SEG11

SEG10

SEG9

SEG8

SEG7

SEG6

seen ST2024C

SEG35
SEG36
SEG37
SEG38
SEG39
como
comt
com2
com3
com4
coms.
coms
com?
PAO/INTX

mmmmmm

mmmmmmmmmm

mmmmmmmm
aaaaaaaa
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4. Pad Description

Designation Pad # Type Description

- (0] LCD Segment output
SEGO-3 3~6 ¢} Output port

12,
SEG 4 - 31 36~40, (0] LCD Segment output
46~66

SEG 32 -39 28~35 O LCD Segment output
COMO-3 24~27 (@) LCD Common output

_ (0] LCD Common output
COM4 -7 20~23 0 Output port
RESET 41 | Pad reset input (HIGH Active)
VSS 9 P Ground Input and chip substrate

1/0 Port-A bit programmable /O

| Edge-trigger Interrupt.
PAOAINTX 19 | Transition-trigger Interrupt

| Programmable Timer1 clock source

_ 1/0 Port-A bit programmable 1/0
PA1-7 12~18 | Transition-trigger Interrupt

~ 1/0 Port-B bit programmable /0
PB 0-1 10, 11 O | PSG/IDAC Output
Voo 42 P Power supply
| OSC input pin. For 32768Hz crystal
OSCXI/PB2 8 | Port-B input
(0] OSC output pin. For 32768Hz crystal
OSCXO0/PB3 7 I Port-B input
OSCI 43 | OSC input pin. toward to external resistor
Legend: |=input, O = output, I/O = input/output, P = power.

The chip substrate should be connected with the VSS pin.
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5. Application Circuit:

VDD 13V

Clock

LCD : 1/8 duty, 1/4 bias
1/0 :PORT A

ALARM : PB.0, PB.1

PIN OPTION : PB.2, PB.3

: 32.768KHz crystal and 2.0MHz RC oscillator

100PF

4 x40 LCD
PANEL
VoD COM[0] ---COM[3]  SEG0] --- SEG[39]
i T TI0
RESET  COM[0] --- COM[3] SEG[0] --- SEG[39] VDD
425
oscl K
THERMISTER
e PAT
0SCXQ |
56K 1% pAG ST2024C /P83 ||:|
PAS
. oscxi|___32768Hz
T /PB2
PB1
BUZZERiI:I 300 GND
PBO  COM[4]--- COM[7] PA4 PA3 PA2 PA1 PAD
SUBSTRATE
CONNECTS TO GND.
4X5
KEYBOARD

4 a
o)
ﬂi‘“
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ST2032A/B

32KB ROM Microcontroller with 512 dots LCD Driver

. Features

8-bit static pipeline CPU [ |

ROM: 32K x 8-bit

RAM: 1K x 8-bit

Stack: Up to 128-level deep
Operation voltage: 2.4V~3.4V

Built-in double DC-DC voltage converter for u

LCD driver

I/O ports

- 24 CMOS bidirectional bit programmable 1/0
pins, - - sixteen (Port-B/C) are shared with
LCD drives

- Bit programmable pull-up for input pins

- Hardware de-bounce option for Port-A

Low voltage detector

Timer/Counter:

- Two 8-bit timer/16-bit event counter n

- One 8-bit Base timer

6 hardware interrupts with dedicated
exception vectors

- External interrupt (edge triggered)
- TimerO interrupt

- Timer1 interrupt u

- Base timer interrupt

- Port-A[7~0] interrupt (transition triggered) u

- DAC reload interrupt

. Application
Databank
LCD Game
Calendar Clock
SCT calculator / Talking calculator
Education Toys
IR Remote controller

Dual clock sources with warm-up timer
- Low frequency crystal oscillator ..... 32768 Hz

- RC oscillator ........ccccoceeviieeneene 500K ~ 4M Hz
- High frequency crystal/resonator oscillator
(code option)........ccevvrceenirnennene 455K~4M Hz

LCD controller/driver

- Resolution: 20x16 ~ 36x16, maximum 576
dots

- Two clock source options: RC and resonator
oscillator

- Internal bias resistors (1/5 bias) with 16-level
driving strength control

- Up to 12-level contrast control

- Keyboard-scan function supported on 16
shared segment drives

Programmable sound generator (PSG)

- Two channels with three playing modes

- Tone/noise generator

- 16-level volume control

- Dedicated outputs for directly connection to
buzzer

PWM DAC: Three modes up to 8-bit

resolution

Three power down modes:

- WAIO mode

- WAI1 mode

- STP mode

23



3. Pad Diagram

SEG20/ PCO
SEG19
SEG18
SEG17
SEG16
SEG15
SEG14
SEG13
SEG12
SEG11
SEG10
SEG9
SEG8
SEG7
SEG6
SEG5
SEG4
SEG3
SEG2

10d /12938 1938
20d/2293s 093s
€0d/€293S SLNOD
¥0d/ ¥293S ¥LNOD
§0d/S293S €LNOD
90d /92938 ZLNOD
£
12d/L293S = M £ LLINOD
] £
089d/8293S B N % 0LNOD
5%
18d/6293S E £ 60D
ANl E €
> [ =%
s oa®
28d/0£93s = PN 8NOD
e N w
= wN
€8d/1£93S S N (7] LNOD
»a
a <
¥8d/2€93S m o 9NOD
3]
S8d/€€93S SNOD
98d/ ¥€93S YINOD
18d/5€93S €NOD
09sd ZNOD
809sd LNOD
J0Ad [/ [e}e]

TEST
0SCX0

oscxi
RESETB

oscl
Xi0
GND
VDD
PAO
PA1
PA2
PA3
PA4
PAS
PA6
PA7
CAP1+
CAP1-
vP
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4. Pad Description

Pin No. Designation /10 Description
20~35 COMO0~15 O LCD common drive output pins, drives 0~15
36~55 SEG0~19 O LCD segment drive output pins, drives 0~19
I/O | - Port-A bit programmable 1/0
| - Edge-trigger Interrupt.
9 PAQ /INTX | - Transition-trigger Interrupt
| - Programmable Timer1 clock source
_ ~ I/O | - Port-A bit programmable 1/0
10~16 PA1~7 | - Transition-trigger Interrupt
64~71 SEG28/PB0~ I/0 | - Port-B bit programmable 1/0
SEG35/PB7 O | - LCD segment drives 28~35
56~63 SEG20/PCO~ I/O | - Port-C bit programmable I/O
SEG27/PC7 O | - LCD segment drives 20~27
72,73 PSGO,PSGOB O | PSG/ PWM DAC Outputs
23 OSCXO, OSCXI /o Iggyv;tl;equency crystal oscillator I/O pins. Connect to external 32768 Hz
4 RESET | Reset signal input (low active)
| - RC oscillator input pin. Connected to external resistor
5 OSCI | - High frequency crystal/resonator oscillator input pin. Connect to
external crystal/resonator.
-NC
6 XIO O | - High frequency crystal/resonator oscillator output pin. Connect to
external crystal/resonator.
7 GND P Ground pin
8 Vpp, AVDD P Power supply pin, Analogy Power supply pin
17 CAP1+ I/0 | Connect to booster capacitor positive(+) terminal
18 CAP1- I/0 | Connect to booster capacitor negative(-) terminal
19 VP O Voltage output of booster circuit
1 TEST | Chip test function. Leave it open.
74 PVvCC | PSG power input

Note: | = input, O = output, I/O = input/output, P = power.
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5. Application Circuit

EEEEERD

Vbb 13V

Clock

LCD : 1/16 duty
I/0 : PORT-A

ALARM : PSGO, PSG1

: 32768Hz crystal and 2.0MHz RC oscillator

. Application Circuit without LCD keyboard awaking pulse

100K

VDD

T

+
T 0.1UF  ~~4.7uF

100pF —

32768Hz

36 x 16 LCD
PANEL
— SEG[0] --- SEG[35]  COM[0] - - - COM[15]
ftow | [[] [
ﬂ]T T
RESET  SEG[0] --- SEG[35] COMIO] --- COM[15] VDD
4x4 PAO~PA3 oscl
KEYBOARD 056x0
PA4~PAT ST2032A/B
OSCXI
PSG1
GND

BUZZER|| = 100

SUBSTRATE
CONNECTS TO GND.

PSGO  CAP1+ CAP1- Pvce

B
25pF

VP
JE‘WF
L

VDD

N

0.1uF

VDD

1uF

EEEEECT

Vob 13V

Clock

LCD 1 1/16 duty
I/0 : PORT-A/B/C

ALARM : PSGO0, PSG1

: 32768Hz crystal and 2.0MHz RC oscillator

. Application Circuit with LCD keyboard awaking pulse

= 0.1uF

T 47w

25pF

36x 16 LCD
PANEL
SEG(0) - - - SEG[19] - - - SEG[35] _ COM[0]- - - COM[15]
N 4
o —fowr SEGI0] --- SEG[19] - - - SEG[35] COMI0] - - - COM[15] \pp
K Sak IPcio] 1PB(7]
i ___
PAO
16x8 0SCX0|
KEYBOARD
PA7 oscxi
ST2032A/B
GND
PSG1
BUZZER||= 100
PSGO  CAP1+ CAP1- VP pvce
SUBSTRATE L
CONNECTS TO GND. + I W
VOb VDb =

0.4uF

Note:Because the COMs
and SEGs output Vpp
level while the LCD is
turned off. There is no
keyboard awaking pulse
to wake up the system.
So the ON/OFF key
must connect between
GND and Port-A.
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ST2064B

B64KB ROM Microcontroller with 768 dots LCD Driver

. Features

1

B 8-bit static pipeline CPU

B ROM: 64K x 8-bit

B RAM: 2K x 8-bit

W Stack: Up to 128-level deep

B Operation voltage:
- DC-DC Converter Enable:2.4V ~ 3.6V
- DC-DC Converter Disable:2.4V ~ 5.5V

B Built-in double DC-DC voltage converter for

LCD driver
W 1/O ports

- 24 CMOS bidirectional bit programmable I/O

pins, sixteen (Port-B/C) are shared with LCD

drives
- 8 open drain output pins are shared with
LCD drives

B -2 COMS output pins are shared with PSG

drives

- Bit programmable pull-up for input pins

- Hardware de-bounce option for Port-A
B Low voltage detector

Timer/Counter:

- Two 8-bit timer/16-bit event counter

- One 8-bit Base timer
B 6 hardware interrupts with dedicated

exception vectors

- External interrupt (edge triggered)

- TimerO interrupt

- Timer1 interrupt

- Base timer interrupt

- Port-A[7~0] interrupt (transition triggered)

- DAC reload interrupt

Application
Databank

LCD game
Education Toys
Calendar Clock

IR Remote control
SCT Calculator

EEEEEEDN

Dual clock sources with warm-up timer
- Low frequency crystal oscillator ..... 32768 Hz

- RC oscillator ........cccocevviueennene 500K ~ 4M Hz
- High frequency crystal/resonator oscillator
(code option)........cccevreenirnennene 455K~4M Hz

LCD controller/driver

- Resolution: 32x8 ~ 48x16, maximum 768
dots

- Two clock source options: RC and resonator
oscillator

- Internal bias resistors (1/5 bias/1/4 bias) with
16-level driving strength control

- Up to 16-level contrast control

- Keyboard scan function supported on 16
shared segment drives

Programmable sound generator (PSG)

- Two channels with three playing modes

- Tone/noise generator

- 16-level volume control

- Dedicated outputs for directly connection to
buzzer

PWM DAC: Three modes up to 8-bit

resolution

Three power down modes:

- WAIO mode

- WAI1 mode

- STP mode
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3. Pad Diagram

TEST
PVDD
0SsCcX
OSCXI
RESET
oscl
XIO
GND
VDD
PAO
PA1

PA2
PA3

PA4
PA5
PAG6
PA7
CAP1+
CAP1-
V3
V2
VP

SEG47/PB7
[41] SEG46/PB6
40| sEG4s/PBS5
SEG44/PB4
[38] SEG43/PB3
37 sEGa2/PB2
SEG41/PB1
SEG40/PBO
SEG39/PC7
SEG38/PC6
[32 SEG37/PC5
[31] seEG3e/Pc4
SEG35/PC3
SEG34/PC2
[28] sEG33/PC1
7] seGs2/Pco
SEG31

PSGOB
PSGO

1

ST2064B

[oe] [es][ox] ez [o1] o] 5] ] 57 e [54] g2 52 1] 5ol ae] ] ee] ]

CcomMo
COoM1
COM2
COM3

1¢93S
9¢93s
G¢O3s
¥293S
€¢93S
¢¢o3s
1¢93s
0¢93s
6193S

893S
£193Ss

9193s
§193S
71938
€193
¢lo3s
11938
0lo3s
693S
893S
/93S
993S
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4. Pad Description

Pin No. Designation /10 Description
67~74 COMO~7 (0] LCD common drive output pins, drives 0~7
- - (0] LCD common drive output pins, drives 8~15
75~82 COMg/~15 O Common open drain output port.
83~26 SEG0~31 (0] LCD segment drive output pins, drives 0~31
1/0 | - Port-A bit programmable /O
| - Edge-trigger Interrupt.
54 PAD /INTX | - Transition-trigger Interrupt
| - Programmable Timer1 clock source
- ~ /0 | - Port-A bit programmable 1/0
55~61 PA1~7 | - Transition-trigger Interrupt
35~42 SEG40/PBO~ 1/0 | - Port-B bit programmable /O
SEG47/PB7 (0] - LCD segment drives 40~47
27~34 SEG32/PCO0~ /0 | - Port-C bit programmable 1/0
SEG39/PC7 (0] - LCD segment drives 32~39
44,43 PSGOB,PSGO o PSG/ PWM DAC Outputs
Low frequency crystal oscillator 1/0 pins. Connect to external
47,48 OSCXO, OSCXI lfe} 32768 Hz crystal.
49 RESET | Reset signal input (low active)
| - RC oscillator input pin. Connected to external resistor
50 OSCI | - High frequency crystal/resonator oscillator input pin. Connect to
external crystal/resonator.
-NC
51 X0 (0] - High frequency crystal/resonator oscillator output pin. Connect
to external crystal/resonator.
52 GND P Ground pin
53 Voo P Power supply pin
62 CAP1+ 1/0 | Connect to booster capacitor positive(+) terminal
63 CAP1- 1/0 | Connect to booster capacitor negative(-) terminal
65,64 V2~V3 P Multi-level power supply for the liquid crystal drive
66 VP (0] Voltage output of booster circuit
45 TEST | Chip test function. Leave it open.
46 PVDD P PSG Power

Note: | = input, O = output, /O = input/output, P = power.
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5. Application Circuit

5.1 Application circuit without LCD keyboard awaking pulse
| VDD 13V

B Clock :32768Hz crystal and 2.0MHz RC oscillator
m LCD 1 1/16 duty
m /O :PORT A
B ALARM : PSGO, PSG1
48 x 16 LCD
PANEL
- SEGI0] --- SEG[47]  COMI0] - - - COM[15]
QL—IIW HENENEEN o
RESET  SEG[0] --- SEGM47] COM[0] --- COM[15] VDD — g
§% 7 0.1uF T4.7uF
PAO~PA3 oscl Il
4x4 1000 | =
KEYBOARD
ST2064B
o0scx! 32768Hz
PSG1 ;:\%
= 100 GND
BUHERE& PSGO CAP1+ CAP1- VP V2 V3 £
SUBSTRATE JEWF JEMdﬁJuF
CONNECTS TO GND.
Al L BT
0.1uF =
5.2 Application circuit with LCD keyboard awaking pulse
| ] VDD 13V
B Clock :32768Hz crystal and 2.0MHz RC oscillator
m LCD :1/16 duty
m 1/O :PORT A
B ALARM : PSGO, PSG1
48 x 16 LCD
PANEL
SEGIO0] - - - SEG[32] - - - SEG[47]  COMI0]- - - COM[15]
......... = Voo
0.1uF| SEGI0] - - - SEG[32] - - - SEG[47] COM[Q] - - - COM[15] ypp
47K 47K q I I 1PC[0] PBI7] » gé ) RE +j-4 .
100le| =
PAO
16x7 0scx Note:
KEYBOARD 32768Hz
PAT ST2064B oscxl 1. COMs and SEGs output
T& GND level, while the LCD
GND
1 is turned off.
] e 2. If LCD is turned off,
BUZZER[I:& PSG0 CAP1+ CAP1- VP v2 V3 Keyboard Awaking Pulses
R Jonr Joruefor must be turned off at the

CONNECTS TO GND. L{J I same time.
VDD I I

0.1uF
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5.3 Application circuit without DC-DC converter
] VDD 15V

Clock :32768Hz crystal and 2.0MHz RC oscillator

LCD  :1/16 duty

I/0 : PORT A/B/C

ALARM : PSGO, PSG1

32x16 LCD
PANEL

SEG[0] --- SEG[31] COMI0] - -- COM[15]

Tow  [TTT TTT]

ﬂt T voo
RESET  SEG[0] --- SEG[31] COM[0] --- COM[15] VDD x% "
X i
2 & 0uF ATUF
PCO~PC7 oscl = ” T
100pF | ==
16x8 | |
PBO~PB7 0SCX |:|
KEYBOARD ST20648 1L
32768Hz
PAQ~PA7 osex
L5
PSG1 T8
BUZZER ||:|£ 100 GND
PSGO CAP1+ CAPT- VP v2 3 L

0.1uF [ 0.1uF
SUBSTRATE
CONNECTS TO GND.
VDD
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ST20P64

64KB OTP ROM Microcontroller with 768 dots LCD Driver

1. Features
B 8-bit static pipeline CPU W Dual clock sources with warm-up timer
B ROM: 64K x 8-bit PROM - Low frequency crystal oscillator.....32768 Hz
B RAM: 2432 x 8-bit -RCoscillator..............cceene. 500K ~ 4M Hz
W Stack: Up to 128-level deep - High frequency crystal/resonator oscillator
B Operation voltage: 2.6V ~ 5.5V (code option)........ccoveuieninnen. 455K~4M Hz
B Built-in double DC-DC voltage converter for B LCD controller/driver
LCD driver - Resolution: 32x8 ~ 48x16, maximum 768
m 1/O ports dots
- 24 CMOS bidirectional bit programmable 1/0 - Two clock source options: RC and resonator
pins, sixteen (Port-B/C) are shared with LCD oscillator
drives - Internal bias resistors (1/5 bias/1/4 bias) with
- 8 open drain output pins are shared with 16-level driving strength control
LCD drives - Up to 16-level contrast control
- 2 CMOS output pins are shared with PSG - Keyboard scan function supported on 16
drives shared segment drives
- Bit programmable pull-up for input pins B Programmable sound generator (PSG)
- Hardware de-bounce option for Port-A - Two channels with three playing modes
B Low voltage detector - Tone/noise generator
B Timer/Counter: - 16-level volume control
- Two 8-bit timer/16-bit event counter - Dedicated outputs for directly connection to
- One 8-bit Base timer buzzer
B 6 hardware interrupts with dedicated B PWM DAC: Three modes up to 8-bit
exception vectors resolution
- External interrupt (edge triggered) B Three power down modes:
- TimerO0 interrupt - WAIO mode
- Timer1 interrupt - WAI1 mode
- Base timer interrupt - STP mode

- Port-A[7~0] interrupt (transition triggered)
- DAC reload interrupt

2. General Description

The ST20P64 is a W65C02S based 8-bit mask ROM, LCD controller/driver, DC-DC voltage
microcontroller designed with CMOS silicon gate  converter, 1/O ports, timers, PSG and PWM DAC.
technology. This single chip microcontroller is This chip also builds in dual oscillators for the
useful for translator, databank and other chip performance enhancement.

consumer applications. It integrates with SRAM,
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3. Pad Diagram

TEST

PVDD
0SCXO0
0SCcX
RESET
oscl
XIO
VPP

GND

VDD
PAO
PA1
PA2
PA3
PA4
PA5
PAG
PA7

CAP1+
CAP1-

V3
V2

SEG34/PC2
SEG33/PC1
SEG32/PCO

SEG47/PB7
SEGA46/PB6
SEG45/PB5
SEG44/PB4
SEG43/PB3
SEG42/PB2
SEG41/PB1
SEG40/PBO
SEG39/PC7
SEG38/PC6
SEG37/PC5
SEG36/PC4
SEG35/PC3
SEG31

SEG30

SEG29

SEG28

SEG27

PSGOB
PSGO

[45]

ST20P64

LOGO

[1][2][3]4][s]l6][7][8][9][10][t1][12][13][14][15]16][17][18][19]20] 21]

VP

COMO
COM1
CcoMm2
COM3
COM4
COM5
COM6
com?
coms
COM9
COM10
COM11
COM12
COM13
COM14
COM15
SEG2
SEG3
SEG5

SEGO

SEG1
SEG4

9¢93S
G¢O3s
¥¢93S
€¢93S
[449E]
1¢93s
0¢93s
6193S

8193S
£193s

9193S
EIREN
71938
€193S
¢lo3as
1193S
0193s
693S
893S
/938
903S
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4. Pad Description

Pin No. Designation 110 Description
COM/SCK
70~73 Cgﬁg/}és /0 LCD common drive output pins, drives 2~5
COM4/MOSI SPI interface for OTP programming.
COM5/MISO
68,69,74,75 COMO0,1,6,7 (0] LCD common drive output pins, drives 0, 1, 6, 7
_ - O LCD common drive output pins, drives 8~15
76~83 COM8~5 O Common poen drain output port.
845 89" SEGO0~31 O | LCD segment drive output pins, drives 0~31
1/0 | - Port-A bit programmable /O
| - Edge-trigger Interrupt.
54 PAO/ INTX | - Transition— trigger Interrupt
| - Programmable Timer1 clock source
_ ~ /0 | - Port-A bit programmable 1/0
56~62 PA1~7 | - Transition— trigger Interrupt
35~42 SEG40/PBO~ 1/0 | - Port-B bit programmable /O
SEG47/PB7 o} - LCD sement drives 40~47
27~33 SEG32/ PCO~ /0 | - Port-C bit programmable 1/0
SEG39/PC7 O - LCD segment drives 32~39
44,43 PSGOB,PSGO o} PSG/ PWM DAC Outputs
Low frequency crystal oscillator 1/0 pins. Connect to external
47,48 OSCXO, OSCXI 110 32768 Hz crystal.
49 RESET | Reset signal input (low active)
| - RC oscillator input pin. Connected to external resistor.
50 OSClI | - High frequency crystal/ resonator oscillator input pin. Connect to
external crystal/ resonator.
-NC
51 X0 (0] - High frequency crystal/ resonator oscillator output pin. Connect
to external crystal/ resonator.
53 GND P Ground pin
54 VDD P Power supply pin
63 CAP1+ 1/0 | Connect to booster capacitor positive (+) terminal
64 CAP1- 1/0 | Connect to booster capacitor positive (-) terminal
66,65 V2, V3 P Multi-level power supply for the liquid crystal drive
67 VP (0] Voltage output of booster circuit
45 TEST | Chip test function. Leave it open.

Note: | = input, O = output, I/O = input/output, P = power.
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5. Application Circuit

5.1 Application circuit under 3V operating voltage
m VDD 3V

Clock :32768Hz crystal and 2.0MHz RC oscillator

LCD - 1/16 duty

110 :PORT A

|
|
|
B ALARM : PSGO, PSG1

32x16 LCD
PANEL
SEG[0] --- SEG[31]  COMI0] - - - COM[15]
HENEEEEE
SEG[0] SEG[31]  COM[O] --- COM I
B ] s s
_ §% T O A arer
ﬁ_T_ oscl H t
{I 0.1uF 100pF —
L RESET 0sCX | I
32768Hz
oscxl
w
—~&
PCO~PC7 «
ST20P64 GND
16 x 8
PBO~PB7 =
KEYBOARD
VPP
PAO~PA7 oo §
TEST a
RESET 5‘
COM1 =
COM2 =
PSG1 COM3 5
uzzer||= ' SO @
PSGO CAP1+ CAP1- VP v2 V3

0.1uF | 0.1uF
SUBSTRATE
CONNECTS TO GND.
VDD

APPLICATION CIRCUIT WITHOUT LCD KEYBOARD AWAKING PULSE
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vbDD :3V

Clock :32768Hz crystal and 2.0MHz RC oscillator

LCD  :1/16 duty
I/0 :PORTA
ALARM : PSGO, PSG1

48 x 16 LCD
PANEL

SEGI0] - - - SEG[32] - - - SEG[47]  COM[0]- - - COM[15]

47K 47K {l I
RESET

PAO

16x8
KEYBOARD

PA7

PSG1
BUZZER||= 100
PSGO CAP1+ CAP1-

lﬂ__o.mr: SEG[0] - - - SEG[32] - - - SEG[47]  COM[0] - - - COM[15] ypp

SUBSTRATE
CONNECTS TO GND.

0.1uF

VDD
IPC[0] IPB[7] é% Fj-01uF 1+
oscl & Il Tr47vF
100pF —
0scx I I
32768Hz
0SCXI
w
—4 a
ST20P64 .
GND
VPP
VDD =
GND =)
TEST, a
RESET =
COM1 2
COM g
CoM3) =
COM4 8
VP v2 V3 CcoMms|
J_0.1uF J_O.1ud£.1uF
Note:

APPLICATION CIRCUIT WITH LCD KEYBOARD AWAKING PULSE

1. COMs and SEGs
output GND level,
while the LCD is
turned off.

2. If LCD is turned off,
Keyboard Awaking
Pulses must be turned
off at the same time.
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1+
"l'\ 4.7uF

5.2 APPLICATION CIRCUIT UNDER 5V OPERATING VOLTAGE
m VDD 15V
B Clock :32768Hz crystal and 2.0MHz RC oscillator
m LCD 1 1/16 duty
m /O : PORT A/B/C
B ALARM : PSGO, PSG1
32x16 LCD
PANEL
SEG[0] --- SEG[31]  COM[0] --- COM[15]
L T
SEG[0] --- SEG[31] COM[0] --- COM[15] VDD %% }5_01 ]
= osor | g g T
({]H—_o.mF 1OIOIpF_é_
Ll e oscsol—][]
32768Hz
oscxl
PCO~PC7 oo Tg
168 ST20P64
PBO~PB7 =
KEYBOARD
VPP s
PAO~PA7 VoD =
b —
T 2
COoM2 g
PSG1 com3 o
e =T oty 8
PSGO CAP1+ CAP1- VP V2 V3
SUBSTRATE J_O.1ud_0.1uF
CONNECTS TO GND.
VDD l I
APPLICATION CIRCUIT WITHOUT DC-DC CONVERTER
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ST21XX Series
Part No. ST2104A/B ST2108 ST2100
ROM 4Mbits 8Mbits 16Mbits
RAM 4KB 4KB 4KB
Max. LCD 65x24/73x16 73x24 128x48
LCD driver Built-in Built-in External
110 24 24 24
Memory extend No No 8M Bytes
Audio output 8-bit PWM 8-bit PWM 8-bit PWM
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ST2100

8 BIT Microcontroller with 2M bytes ROM

. Features

Totally static 8-bit CPU

ROM: 2M x 8 bits

RAM: 4K x 8 bits

Stack: Up to 128-level deep

Operation voltage: 2.4V ~ 5.5V

Operation frequency:

- 3.0Mhz@2.4V(min.)

- 4.0Mhz@2.7V(min.)

External memory control up to 8M x 8 bits
24 CMOS bidirectional bit programmable 1/0
pins

Hardware de-bounce option for input port
Bit programmable pull-up for input port
Timer/Counter :

- Two 8-bit timer/16-bit event counter

- One 8-bit Base timer

B Six powerful interrupt sources :

- External interrupt (edge trigger)

- TIMERO interrupt

- TIMER1 interrupt

- BASE timer interrupt

- PORTA[7~0] interrupt (transition trigger)
- DAC reload interrupt

EEEEEE -

2. General Description

The ST2100 is a single chip micro-controller
designed with CMOS silicon gate technology.
This single chip micro-controller is useful for
business equipment and other consumer

W Dual clock sources with warm-up timer :
- OSCX:Crystal oscillator 32.768K Hz
- OSCI: RC oscillator 500K ~ 4M Hz or
OSCI,XIO: Resonator 500K ~ 4M Hz (code
option)
Direct Memory Access (DMA)
LCD controller with two panel size :
- 6144 (128x48) dots
- 4096 (128x32) dots
B Programmable Sound Generator (PSG)
includes :
- Dual Tone generator
- Noise generator
- 16 level volume sound effect generator
- Digital DAC for speech / tone
B Three power down modes :
- WAIO mode
- WAI1 mode
- STP mode

applications. It integrates with 8-bit CPU core,
SRAM, timer, LCD driver, I/O port and mask
program ROM. This chip built-in a dual-oscillator
to enhance the chip performance.
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3. Pad Diagram

DATAOUT

PC3
PC2
PC1
PCO
PB7
PB6
PB5
PB4
GND
PB3
PB2
PB1
PBO
PA7
PAG
PAS5
PA4
PA3
PA2
PA1
PAO
GND
oscxl
0SCX0
RESETB
VDD
VDD

[ | xi0

[ | Ac

=1 | BLANKB

[= | cp

[
TEST

@ osc

POFFB
LOAD
FLM

PC4
PC5
PC6
PC7
EXT_MODE
EXT_MEM
RIW
D7
D6
D5
D4
D3
D2
D1
DO
GND
CSBICSB1
Al
A2
A3
A4
A5
A6
A7
A8
A18
A19
A22/CSBO
GND
A21
A20
A9
A10
A1
A12
A13
A4
A15
A16
A17
A0

BEREEEEE

ST2100
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4. Pad Description

Pin No. Designation | 1/0O | Description
13 RESET | Pad reset input (active low)
16,29,53,66 GND P | Ground Input and chip sub-strate
Programmable 1/O, Transition Interrupt(edge active), INTX Interrupt ,
17-24 PORTAIO-7] | VO | Timer Prescaler PRE16 clock source
25-28,30-33 PORTB [0-7] | I/O | Bit programmable 1/0,PSG output, DAC output
34-41 PORTC [0-7] | I/O | Bit programmable I/O
55-64,67-78 A[0-21] O | Address bus for expand memory
65 A[22]/CSBO O | Address bus for expand memory / Expand memory chip select signal
45-52 D[0-7] I/O | Data bus for expand memory
44 R/W O | Read or write signal for expand memory
54 CSB/CSB1 O | Expand memory chip select signal
43 EXT_MEM O | External memory enable/disable control signal
11 VDD P | Power supply pin
14,15 OS2 | 10 | OSCX IO pin. For 32768Hz crystal used.
10 OSCI | RC oscillator pin, had to be connected to external resistor
4 TEST | Test pin for chip test, normal to NC.
1 FLM O | First line mark for common signal(to LCD driver ST2101)
2 LOAD 0 Ié(%%c% g1a)ta into Segment or common driver’'s data latch (to LCD driver
8 AC O | LCD alternating signal (connect to LCD driver ST2101)
3 POFFB o) g_ol_2t1r(c;I1 ;he power generator of voltage pumping circuit (to LCD driver
9 XIO O | OSCI,XIO for resonator 500K ~ 4M Hz (code option)
6 CP O | Shift clock pulse for segment driver (to LCD driver ST2101)
5 DATAOUT O | Output serial data for segment driver (to LCD driver ST2101)
LCD display can be turn off directly by external control. When BLANKB
7 BLANKB O | is low, the LCD display automatically set to blank state (to LCD driver
ST2101).
42 EXT_MODE | | Select {CSB,A[22]} or {CSB0,CSB1}
12 Voo P | Power supply pin

Legend: | =input, O = output, I/O = input/output, P = power.
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5. Application Circuits

5.1 Application 1:

Internal memory = 1~2M bytes, Expand memory = 3~8M bytes.

LCD PANEL
COM32 --- COMI  SEG4S --- SEG1
080 --- 049 048 --- O1
ST2101
2 o -
o 2¢ 2
L g 20558
[T wo
[ RESET s 9 5
104 2323 H 5 g 5 oo
1 Ll oo
THERMISTER a7 s1K +
10K
s oo ST2100 osoxd 1
PAS
0.1y T Internal Memory 1~2M Bytes osc 32.768KHz
T PBI z 2 3 § =8
suzzer||= 1% : < = 3 8 < GND
SUBSTRATE
e l 'CONNECTS TO GND.
o0-7) o0~
Expand Expand
Memory A° I Memory
3~6M 7~8M
Bytes s L s  Bytes
108 1 I 10E

5.2 Application 2:

Internal memory = Disable, Expand memory = 1~8M bytes.

LCD PANEL
COM32 --- COM1  SEG48 --- SEG1
0B --- 048 O --- Of
ST2101
o £g 2
253 2 R
[[[1ITD
9382835
104 Z8s 5 oo
- ° oscl
THERMISTER sk
STER WD Pa7 .
o o] e ST2100
PAS )
01u T Internal Memory Disable 32.768KHz
T PB1 = 8 =8
BuzzeR] 8 - = g oo
PB0 £ ¢ 1
W n]
l l 'CONNECTS TO GND.
o0-7)
Expand Expand
Memory A2 ' Memory
1~4M 5~8M
Bytes ics L es Bytes
=7 e
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5.3 Application 3:

Internal memory = Disable, Expand memory = 1~8M bytes.

LCD PANEL
COM32 --- COM1 SEG48 --- SEG1
080 -- 049 048 --- O1
ST2101
9
o x 2% -§ 3
< 8 0% s 350 3
- @ o a
[[[]I]F
RESET E 5
wd | ¢33:83¢% woo
1 3 k¢
L 3 oscl
THERMISTER oA7 51K W
ST2100 osexd }7 <
01u T e Internal Memory Disable 050 32.768KHz
' PB1 = = 8 8 T&
EuZZER\i:l 00 S < 5 8 8 2 oND
P8O T 2 § & L
w o w =
SUBSTRATE
D[o~:
Expand 7
Memow Al0~21)
1~8M .
Bytes ics
10E 1
5.4 Application 4:
Internal memory = Enabled, Expand memory = 6M bytes.
LCD PANEL
48x32
COMs2 .- COMI  SEGAS --- SEGT
080 . 019 o - o1
_ST2101
Eopg
c83E5zk
[TTTTT] 0
RESET PN I3
oane = fEg:vgs 1spr 0L 2 a
T ER xi0 ]
= -} Crystal
TheRsTeR ea7 phi—]
o oo ST2100 osar |
PAS Internal Memory Enabled 15F L
o T 1~2M Bytes oscx crystal
i Bt = s 8 a2.768KHz
suzzeR \i:- 100 s 55 22 ° L oser
Peo 5 5 ¢ Y 8 5 o T
voo l =
UBSTRATE
- CONNEGTS T0 GND.
Expand ™ o Expand
Memory 40~ =201 Memory
3~6M 7~8M
Bytes 1cs H res Bytes
I0E I 10E

i
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ST2104A/B

512KB ROM Microcontroller with 1560 dots LCD Driver

Features

Totally static 8-bit CPU

ROM: 512K x 8-bit

RAM: 4K x 8-bit

Stack: Up to 128-level deep

Operation voltage:

- DC-DC converter enabled: 2.4V ~ 3.4V
- DC-DC converter disabled: 2.4V ~ 5.5V
Operation frequency:

- 3.0Mhz@2.4V(min.)

- 4.0Mhz@2.7V(min.)

W Built-in double DC-DC voltage converter for

EEEEEEDN

LCD driver

1/0O ports

- 24 CMOS bidirectional bit programmable I/O
pins

- Bit programmable pull-up for input pins

- Hardware de-bounce option for Port-A

Low voltage detector

Timer/Counter:

- Two 8-bit timer/16-bit event counter

- One 8-bit Base timer

6 hardware interrupts with dedicated

exception vectors

- External interrupt (edge triggered)

- TimerO interrupt

- Timer1 interrupt

- Base timer interrupt

- Port-A interrupt (transition triggered)

- DAC reload interrupt

. Applications

Databank

Translator

Education Toys

ELA

Handhold LCD Game
SCT calculator

Dual clock sources with warm-up timer
- Low frequency crystal oscillator
32768 Hz
- RC oscillator 500K ~ 4M Hz
- High frequency crystal/resonator oscillator
(code option)
455K~4M Hz
Direct memory access (DMA)
- Block-to-Block move
- Block to Single port
LCD controller/driver
- 16-level contrast control
- 1168 (73x16) dots (1/16 duty, metal option)
- 1560 (65x24) dots (1/24 duty, metal option)
Programmable sound generator (PSG)
- Two channels with three playing modes
- Tone/noise generator
- 16-level volume control
PWM DAC: Three modes up to 8-bit
resolution
Three power down modes:
- WAIO mode
- WAI1 mode
- STP mode
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3. Pad Diagram

(0s938) 85938
(1593s) 65938
(z593s) 09938
(€5939) 19938
(¥5935) 29938
6593S) £993S

95938) ¥993S
S) 9938

(
(9
(25
(8593) 99938
(

)
35)
3S)
6593S) £993S
(09938) 89938
(1993s) 69938
(z993s) 02938
(£9939) 1L93S
(¥993s) zL93s
LLNOD
0LNOD
60D

8NOD

LINOD

9NO0D

SNOD

¥INOD

EWOD

ZNOD

LWOD

O0NOD

1s3L

SEG57

SEGS55|
SEG54
SEG53
SEG52
SEG51

SEG50|
SEG49|
SEG48|
SEG47|
SEG46|
SEG45|
SEG44
SEG43|
SEG42|
SEG41

SEG40|
SEG39
SEG38
SEG37|
SEG36|
SEG35|
SEG34
SEG33
SEG32|
SEG31

SEG30(
SEG29
SEG28
SEG27|
SEG26|
SEG25|
SEG24
SEG23

SEG21

(z1933)0z03S
(11938)61938
(01938)8193S
(6939)21938
(893s)91038
(£93s)51938
(993s)v103s
(5939)e1938
(y939)zL038
(e939)11938
(zo3s)oLo3s
(1938)693s
(093s)803s
(ezmo2)293s
(zzmoo)9oas
(1zZmod)so3s
(0zwoo)vo3s
(61NOD)ED3S
(8LN0D)Z93S
(£LNOD)193s
(91N02)093s
SLWOD
¥LNOD
€LNOD
ZLNOD

PAS
PA6
PA7
PBO
PB1
PB2
PB3
PB4
PB5
PB6
PB7
PCO
PC1
PC2
PC3
PC4
PC5
PC6
PC7
0OSCX0o

OsCXI
RESET

oscl

XIo
GND
VDD

CAP1+

48



SitrOri

4. Pad Description

Pin No. Designation 110 Description
7~14 SEGO(COM16)~ 0] - LCD segment drives 0~7 (1/16 duty mode)
SEG7(COM23) (0] - LCD common drives 16~32 (1/24 duty mode)
15~79 SEG8(SEGO)~ (0] - LCD segment drives 8~72 ?1/16 duty mode;
SEG72(SEG64) 0] - LCD segment drives 0~64 (1/24 duty mode
91~80, 3~6 COMO0~11, 12~15 6] LCD common drives 0~15
92 TEST | Chip test function. Leave it open.
I/IO - Egrt-At bit prolgrtamma;ble 110
- Edge-trigger Interrupt.
93 PAO/INTX | - Transition-trigger InterruPt
| - Programmable Timer1 clock source
- - 1/0 - Port-A bit programmable 1/0
94~100 PA1~7 | - Transition-trig%er Interrupt
101,102 PBO, 1 I/C()) - Port-B bit programmable 1/O
103~108 PB2~7 1/0 Port-B bit programmable I/O
109~116 PCO~7 /0 Port-C bit programmable 1/0
Low frequency crystal oscillator /O pins. Connect to
117, 118 0OSCXO, OsCXI o external 32768 Hz crystal.
119 RESET | Reset signal input (low active)
I - RC oscillator input pin. Connected to external resistor
120 OSCl I - High frequency crystal/resonator oscillator input pin.
Connect to external crystal/resonator. "
High frequency crystalfresonator oscillator output pin.
121 X0 o Connect to external crystal/resonator.
122 GND P Ground
123 VCC P Power supply
124 CAP1+ 1/0 Connect to booster capacitor positive(+) terminal
125 CAP1- 1/0 Connect to booster capacitor negative(-) terminal
1, 129~126 V1, V2~V5 | Inputs of external power supply for LCD drives
2 VP (0] Voltage output of booster circuit

Note: | = input, O = output, I/O = input/output, P = power.

5. Application Circuit

m VCC 1 3.0V
B CLOCK : RC 2M Hz and crystal 32768 Hz
m LCD :73x16
m KEY : 48 key
73x 16 LCD
PANEL
COM[0] ---COM[15] SEGI0] --- SEG[72]
[T [TT]
“ﬁm COMI[0] --- COM[15] SEG[0] --- SEG[72] veg| vee
1" % o I L.
PAOQ....PA7 osal ;Q—’r
KEY MATRIX ST2104A/B

PB2...PB7

oscxo—m
osoxil__ 3278z
PB1
suzzer|)s 100 GND
PBO  CAP1+  CAPI- VP VI V2 V3 Ve Vs
<
SUBSTRATE + g
I"UF
O-1uF 10K 20K 10K 10K

CONNECTS TO GND.
vee  Tar Tar Tar T

15pF
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ST2108

1MB ROM Microcontroller with 1752 dots LCD Driver

EEEEEDN

Features

Totally static 8-bit CPU

ROM: 1M x 8-bit

RAM: 4K x 8-bit

Stack: Up to 128-level deep

Operation voltage:

- DC-DC converter enabled: 2.4V ~ 3.4V

- DC-DC converter disabled: 2.4V ~ 5.5V

Operation frequency:

- 3.0Mhz@2.4V(min.)

- 4.0Mhz@2.7V(min.)

1/0O ports

- 24 CMOS bidirectional bit programmable I/O
pins

- 8 output pins (shared with LCD common
output)

- Bit programmable pull-up for input pins

- Hardware de-bounce option for Port-A

Low voltage detector

Timer/Counter:

- Two 8-bit timer/16-bit event counter

- One 8-bit Base timer

6 Prioritized interrupt sources

- External interrupt (edge triggered)

- TimerO interrupt

- Timer1 interrupt

- Base timer interrupt

- Port-A[7~0] interrupt (transition triggered)

- DAC reload interrupt

. Applications

Translator & Dictionary
Databank

LCD Toys

ELA

Handhold LCD Game

Dual clock source with warm-up timer

- Crystal oscillator 32.768K Hz

- RC oscillator 500K~4M Hz

- Resonator oscillator (code option)
455K~4M Hz

Direct memory access (DMA)

- Block-to-Block move

- Block to Single port

LCD controller

- 16-level contrast control

- 1752 (73x24) dots (1/24 duty)

- 1168 (73x16) dots (1/16 duty)

Programmable sound generator (PSG)

- Two channels with three playing modes

- Tone/noise generator

- 16-level volume control

PWM DAC: Three modes up to 8-bit

resolution

Three power down modes:

- WAIO mode

- WAI1 mode

- STP mode
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3. Pad Diagram

16938
[4REN]
€693
5938
FERES]
96938
15938
85038
65938
0903s
1993S
2993s
€903S
9038
§9038
99038
1993s
8993S
6993S
0,93s
1/93s
¢/93s
LLNOD
0LNOD
6NOD
8NOD
LNOD
9NOD
SWNOD
YINOD
E€NOD
Z¢NOD
LNOD
ONOD
1s3L

SEG50
SEG49
SEG48
SEGA47
SEG46
SEG45
SEG44
SEG43
SEG42
SEG41
SEG40
SEG39
SEG38
SEG37
SEG36
SEG35
SEG34
SEG33
SEG32
SEG31
SEG30
SEG29
SEG28
SEG27
SEG26
SEG25
SEG24
SEG23
SEG22
SEG21
SEG20
SEG19
SEG18
SEG17

[30]

[22] 2] [2¢] 25]

]

ST2108

(][]

[

[e]

&
i
g
&
g
&

PA1
PA2
PA3
PA4
PAS5
PA6
PA7
PBO
PB1
PB2
PB3
PB4
PB5
PB6
PB7
PCO
PC1
PC3
PC5
PC7

0SCX0

0sCX
RESET
osc
GND
LPDET
VDD
CUP1+
CUP1-
V5

9193
§1938
1938
€938
2Lo3s
11938
01938
693S
893S
L93S
993S
EREN
O3S
£€93S
[43E]
193s
093s
€2NOD
[44[e}e]
LZNOD
0ZNOD
6LNOD
8LNOD
LINOD
9LNOD
SINOD
VLNOD
€LNOD
C¢LNOD
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4. Pad Description

Pin No. Designation 1/0 | Description
19~91 SEG 0~72 (0] LCD segment output
103~92, 7~18 COM 0~23 (0] LCD common output

/0 | Port-A bit programmable 1/O
105 PAO/INTX | | | O oger Intoirupt

| Programmable Timer1 clock source

Pt | 0| PortAbiprogrammatle 1O
PRo,1 | | P bitprogrammatle 1O
115~120 PB 2~7 /0 | Port-B bit programmable /O
121~128 PC 0~7 /0 | Port-C bit programmable /O
131 RESET | Pad reset input (low active)
134 GND P Ground Input and chip substrate
136 Voo P Power supply
129, 130 AT 10 | OSC I/0 pin. For 32768Hz crystal used.
132 OSCI | RC oscillator pin, had to be connected to external resistor
133 X0 | Resonator input pin
135 NC
6 VP (0] LCD pumping voltage output
137 CUP1+ 1/0 | Pump capacitance 1 positive edge
138 CUP1- 1/0 | Pump capacitance 1 negative edge
5~1 V1~V5 | External LCD voltage supply
104 TEST | Test pin for chip test, normal to NC.

Note: | = input, O = output, I/O = input/output, P = power.
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SUBSTRATE
CONNECTS TO GND.

MATRIX

KEY

ok L 20k L 1ok L 1ok
vo Ty Tar Toar Toar Lo

5. Application Circuits
| ] VDD 1 3.0v
B CLOCK : RC 2M Hz and crystal 32.768K Hz
m LCD 124 x73
H KEY : 48 key
24 x 73 LCD
PANEL
COM[0] ---COM[23] SEGI0] - - - SEG[72]
[T T[T wo
RESET — i
. i com[o] COM[23] SEG[0] SEG[72] -
I oscl .
THERMISTER . 100K fo.mF
56K 1% PCS oscxo 1
PCs ST2108 32.768KHz
1uF T oscxi
T PB1 T&
Buzzer||= 10 GND
PBO  PAO..PA7 PB2..PBT VP VI V2 V3 V4 VB 1
SUBSTRATE
CONNECTS TO GND.
10k L 20k 10K 10K
KEY vo Ty Taw Toawr Tar Lor
MATRIX
| ] VDD 1 3.0v
B CLOCK : RC 2M Hz and crystal 32.768K Hz
m LCD :24x73
H KEY : 48 key
24 x 73 LCD
PANEL
COMI0] ---COM[23] SEG0] --- SEG[72]
[ 1] [ [
[ |RESET  como]--- COMI23] SEG[D] --- SEG[72] Voo
AuF Resonat
T wor—]]
ST | por o T
56K 1% PC6 0SCX0 j“ 1
. @ PCs ST2108 0sext 32.768KHz
T PB1 T&
Buzzer||= 100 GND
PBO  PAO...PA7 PB2..PB7 VP VI V2 V3 V4 V5 1
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ST22XX Series

Part No. S§T2202 ST2204 ST2205U

ROM 256KB 512KB 512KB

RAM 4KB 10KB 32KB

110 48 48 56

Operation Voltage 2.4V~5.0V 2.4V~3.6V 2.4V~3.6V

Operation Speed 32K & 4MHz 32K & 4MHz 32K & 4/6MHz

Lep size 240x120_ 340120 160xRGBX120

LCD Controller B/W 4 Gray 16 Gray

PSG/ Volume control 2CH/ 16 level 2CH/ 16 level ggll-é\\llggvetable/

DAC 8-bit PWM 8-bit PWM 9-bit PWM/ 12-bit Current
L.V.D. \Y \Y \Y

L.V.R. X \Y \Y

W.D.T. \Y \Y \Y

Serial Interfaces UART, SPI, IrDA UART, SPI, IrDA UART, SPI, IrDA, USB
Others Renl Tt Clock
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ST2202

8 BIT Integrated Microcontroller with 256K Bytes ROM

. Features

Totally static 8-bit CPU

ROM: 256K x 8-bit

RAM: 4K x 8-bit

Stack: Up to 128-level deep

Operation voltage: 2.4V ~ 5.5V

Operation frequency:

- 3.0Mhz@2.4V(Min.)

- 4.0Mhz@2.7V(Min.)

Low Voltage Detector (LVD)

Memory interface to ROM, RAM, Flash

Memory configuration

- Three kinds of bank for program, data and
interrupts

- 12-bit bank register supports up to 44M
bytes

- 6 programmable chip-selects with 4 modes

- Maximum single device of 16M bytes at CS5

General-Purpose 1/0 (GPIO) ports

- 48 multiplexed CMOS bidirectional bit
programmable 1/0Os

- Hardware de-bounce option for Port-A

- Bit programmable pull-up for input pins

- Bit programmable pull-up/down and open-
drain/CMOS for Port-C

Programmable Watchdog Timer (WDT)

Timer/Counter

- Two 8-bit timer, one can be a 16-bit event
counter

- One 8-bit Base timer with 5 coexistent
interrupt time settings

Three clocking outputs

- Clock sources including Timer0/1, baud rate
generator

11 prioritized interrupts with dedicated

exception vectors

- External interrupt (edge triggered)

- TIMERO interrupt

- TIMER1 interrupt

- BASE timer interrupt

- PORTA interrupt (transition triggered)

- DAC reload interrupt

- LCD frame interrupt

- SPI interrupt (x2)

- UART interrupts (x2)

Dual clock sources with warm-up timer

- Low frequency crystal oscillator (OSCX)
................................................... 32768 Hz

- RC oscillator (OSC).............. 500K ~ 4M Hz

- High frequency crystal/resonator oscillator
(Bonding option) .................... 455K~4M Hz

Direct Memory Access (DMA)

- Block-to-Block transfer

- Block to Single port

LCD Controller (LCDC)

- Software programmable screen size up to
240X120 (including 160x160, 160x80, etc.)

- Support 1-, 4-bit LCD data bus

- Share system memory with display memory

- Unique internal bus for memory sharing with
no loss of the CPU time

- Diverse functions including virtual screen ,
panning , scrolling , contrast control and
alternating signal generator

- Support software 16 gray levels

Universal Asynchronous Receiver/Transmitter

(UART)

- Full-duplex operation

- Baud rate generator with one digital PLL

- Standard baud rates of 600 bps to 115.2
kbps

- Direct glueless support of IrDA physical
layer protocol

- Two sets of I/Os (TX,RX) for two
independent devices

Serial Peripheral Interface (SPI)

- Master and slave modes

- 5 serial signals including enable and data-
ready

- One stage buffer for transmitter and receiver
for continuous data exchange

- Programmable data length from 7-bit to 16-
bit

Programmable Sound Generator (PSG)

- Two channels with three playing modes

- Tone/noise generator

- 16-level volume control

- 8-bit PWM DAC for speech/voice

- Two dedicated outputs for directly driving
and large current

Three power down modes

- WAIO mode

- WAI1 mode

- STP mode
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2. Applications
Dictionary & Translator
Organizer/PDA
Handhold Device
Education learning aids

LCD game

3. Block Diagram

VCC—>
GND—>
TEST1/2—> De- bounce
Logic
‘RESET Power On L, 9 =1 Port-AK— PAT~0
Reset ROM SRAM WoT Transition
256K bytes| | 4K bytes Detector
XMD=>1 " Clock 4 y
OSCI— Generator —
XIO—> 0SsC Port-BK—> PB7~0
0SCcXl—>  Clock DMA 8- bit Static| | Base Time
Generator — CPU 8-bit Port-Cre— INTX/PCO
OSCx 0SCX —> SCKIPC1
< SDI/PC2
AR2:0)[<—=  8-bit . —
; Bank Interrupt | | Baud Rate SPI £ port-C _SDO/PC3
D[7:0]<— External Control
RD<— Memory =) Lodic Controller | | Generator <> SS /PC4
WR<— Bus ¢ “—> DATA_READY /PC5
) poc[ < TXDOIPCS
PVCCIPGND—  pgg UART 'th\_y le—> RXDO/PC7
WI
PSGO/PSGOB<— pwM DAC| DA Mods
) porp[ <> TXD1/PDS
MMD/CS0<—————»] M <—> RXD1/PD7
QE o1 .0 Chip Seleci —
S s pog el PO Logi = LDBOJPL3~0
le—> CPIPL4
<> > Port-L =—> AC/PL5
TCOO/PEO || Clocking Timer 0/1 | || LD °
TCO1/PET<— PortE Output [*] 8&bit |V 1 Controller LOAD/PLE
BCO/PE2<—>| * * < FLM/PL7
PE7~2<— Port.E ~ ———— POFF
> BLANK
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4. Pad Description

[3:0)/PL3~0, POFF,
BLANK

Function Group | Pad No. Designation Description
17, 52, VCC: Power supply for system
Power 90 vce, pvcC PVCC: Power supply for PSGO and PSGOB
22,48, GND: System power ground
Ground 49, 71 GND, PGND PGND: Power ground for PSGO and PSGOB
RESET : Active low system reset signal input
TEST1/2: Leave them open when normal operation
MMD/ ©sp : Memory modes selection pin
Normal mode: Enable internal ROM.
15, SEaEs MMD/ €S0 connects to GND.
System control 1,77, RES&;\FA‘J%NZ Emulation mode: Disable internal ROM.
26 0 MMD/ ¢spconnects to chip-select pin of external ROM.
One resistor should be added between VCC and this
pin. After reset cycles, MMD/ cgp changes to be an
output, and outputs signal ¢5g -
XMD: High frequency oscillator (OSC) mode selection
input
Low: Crystal mode. One crystal or resonator should be
connected between OSCI and XIO
Clock 1;%1 OSCX?(]SSXC,\;% oscl, High: Resistor oscillator mode. One resistor should be
’ connected between OSCI and VCC
OSCXI, OSCXO: Connect one 32768Hz crystal
between these two pins when using low frequency
oscillator
69, 70 ‘WR, RD External memory R/W control signals
omdt External memory address bus
External memory 81~8§, A[22:0]
bus signals 91~101
72~76, . External memory data bus
78~80 D[7:0]
PSG/PWM DAC 50, 51 PSGO, PSGOB PSG outputs. Connect to one buzzer or speaker
Keyboard  scan 23~25 1/0 port A
signal (return 27~31’ PA7~0
line)
GPIO 32~39 PB7~0 110 port B
CS6 iD-
Chip selects 61~66 CSS~1/|:/>%%&/5D5 i 1/0 port D and chip-select outputs
46 47 RXDO/PC7 , TXDO/ UART signals and I/Os
UART 67 68 PC6 , RXD1/PD7 ,
’ TXD1/PD6
DATA READY/PC5,/ SPI signals and I/Os
- SS/PC4, SDO/
SPI 41~45 | pc3 SDIPC2 , SCKI
PC1
External interrupt 40 INTX/PCO External interrupt inputs
Clocking outputs
Clocking output 53~55 BCO/PTEgd(;I;ggg/PH !
GPIO 56~60 PE7~3 /O port E
LCD | signal
FLM/PL7, LOAD/PLG, | -CD control signals
LCD controller 5~14 | ACPLS,CP/PL4, LD
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5. Application Circuits

Leo fggﬂgg 160x80 LCSDTI\ZIg?DEUSLE 132365 | M€
MODULE 112x48 cszﬂ
240x80 o 1o PIS
BIRIE cee—_L
TEST1 ¥ Lsooa g 23 XKool .01 >
TESTZ % |§ [ g <© % < % 8'“'3 Aéz[fg" ~ »|Extemal
- B - Ll
XMD 9] i 1 ROM
MMD _wE
CSX PCE  OF
RESET -0] » =
A[22:C, .| Flash -
D[7:0](« >
Memory
CSX CE
RD »{OE
WR > T
vCcC
ST2202 Al22:0] P Etemal
D[7:0]j« » sram
SUBSTRATE
oscl CONNECTS TO GND TSX o4
B
oscxo WR e
32768Hz DATA_READY |«
> jal *AD
osex| SOK[——»| Seral a0z
25pF @ - = « —| Interface . serairom/SRAMIFash
p 8 8 g 8 E E 88 =5 SDO | Devices = ST22xXas Save Device
= o Q TCS >
[0} o
I——= oo & o 92 g T £ EE 8
N
@ <
° e o a
e v 14 =
0 b 74 KEY IR Remote .
— MATRIX
BUZZER =

Note: 1. The capacitor connected to RESET should be of the value not greater than 0.01uF.
2. The resistor in parallel with the reset capacitor helps a lot to generate correct reset signal
and should not be removed. The drawback is an additional current of about 1.5 uA rises.
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ST2204

8 BIT Integrated Microcontroller with 512K Bytes ROM

EEEEEE -

. Features

Totally static 8-bit CPU

ROM: 512K x 8-bit

RAM: 10K x 8-bit

Stack: Up to 128-level deep

Operation voltage: 2.4V ~ 3.6V

Operation frequency:

- 3.0Mhz@2.4V(Min.)

- 4.0Mhz@2.7V(Min.)

Low Voltage Detector (LVD)

Low Voltage Reset (LVR)

Memory interface to ROM, RAM, Flash

Memory configuration

- Three kinds of bank for program, data and
interrupts

- 12-bit bank register supports up to 44M
bytes

- 6 programmable chip-selects with 4 modes

- Maximum single device of 16M bytes at CS5

General-Purpose 1/0 (GPIO) ports

- 48 multiplexed CMOS bidirectional bit
programmable 1/0Os

- Hardware de-bounce option for Port-A

- Bit programmable pull-up for input pins

- Bit programmable pull-up/down and open-
drain/CMOS for Port-C

Programmable Watchdog Timer (WDT)

Timer/Counter

- Two 8-bit timer, one can be a 16-bit event
counter

- One 8-bit Base timer with 5 coexistent
interrupt time settings

Three clocking outputs

- Clock sources including Timer0/1, baud rate
generator

11 prioritized interrupts with dedicated

exception vectors

- External interrupt (edge triggered)

- TIMERQO interrupt

- TIMER1 interrupt

- BASE timer interrupt

- PORTA interrupt (transition triggered)

- DAC reload interrupt

- LCD frame interrupt

- SPI interrupt (x2)

- UART interrupts (x2)

Dual clock sources with warm-up timer

- Low frequency crystal oscillator (OSCX)
................................................... 32768 Hz

- RC oscillator (OSC) 500K ~ 4M Hz

- High frequency crystal/resonator oscillator
(Bonding option) 455K~4M Hz

Direct Memory Access (DMA)

- Block-to-Block transfer

- Block to Single port

LCD Controller (LCDC)

- Software programmable screen size up to
240x240 (including 240X120, 160x160,
160x80, etc.)

- Support 1-, 4-bit LCD data bus

- Share system memory with display memory

- Unique internal bus for memory sharing with
no loss of the CPU time

- Diverse functions including virtual screen ,
panning , scrolling , contrast control and
alternating signal generator

- Support software 16 gray levels

Universal Asynchronous Receiver/Transmitter

(UART)

- Full-duplex operation

- Baud rate generator with one digital PLL

- Standard baud rates of 600 bps to 115.2
kbps

- Direct glueless support of IrDA physical
layer protocol

- Two sets of I/Os (TX,RX) for two
independent devices

Serial Peripheral Interface (SPI)

- Master and slave modes

- 5 serial signals including enable and data-
ready

- One stage buffer for transmitter and receiver
for continuous data exchange

- Programmable data length from 7-bit to 16-
bit

Programmable Sound Generator (PSG)

- Two channels with three playing modes

- Tone/noise generator

- 16-level volume control

- 8-bit PWM DAC for speech/voice

- Two dedicated outputs for directly driving
and large current

Three power down modes

- WAIO mode

- WAI1 mode

- STP mode
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2. Applications

Dictionary & Translator
Organizer/ PDA
Handhold Device
Education learning aids
LCD game

3. Block Diagram

VCC/GND—>
TEST1/2—>
ICE2/3—>
ow Voltage
LVR/ICE! 4_':°W V°“agﬂ De-bounce
Reset Logic
BEaET -Power On — Port-A F—>PA7~0
i Reset 51 2R|<Ob'VI 1 oSKRbAM wot TDr:Tséttlg:
es tes
XMD—{" Glock vt td
OSCI—"| Generator —»
XIo—> osc Port-B K—>PB7~0
0SCXI— Clock DMA 8-bit Static| [Base Timer|
osCxO—] Carerarr cPu 8-bit Port-Cle— INTX/PCO
oscx l¢—»SCK/PC1
l«—»SDI/PC2
Al22:0]<——  8-bit
D[7:0]<—>{ External Bank Interrupt | |Baud Rate SPI K=port-c[+—*SDO/PC3
. xternal | | Control 3s/pCa
RD <— Memory | Logic Controller | | Generator [—>
WR<— Bus 9 «—>DATA_READY/PC5
e por.c [« TXDO/PCE
PVCC/PGND—> ™ l&—RXDO/PC7
PSGO/PSGOB<—— Psc/ < ~ UART with
PWMDAC IrDA Mode
ki port.p [« TXD1/PD6
MMD/CS04——> — [«—>RXD1/PD7
CS5~1/PD4 ~ 0 <= T e —
CiZG,ZZ;iDg <«|PortDE=) Logic K—>LD[3:0/PL3~0
le—>CP/PL4
TCOO/PEQ<+—»] . . > Port-L [«— AC/PL5
Clockin Timer 0/1 [+
TCO1/PE1 <+— Port-E[—] omputg e gpit N— > LcD l—> OAD1/PL6
BCO/PE2 <—{ ¥ 1 Controller le—>FLM/PL7
PE7~2<— g L »POFF
PortE1C —————BLANK
——— L OAD2
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4. Pad Description

Function Group | Pad No. | Designation Description
18,55, VCC: Power supply for system
Power 94 vce, pvCC PVCC: Power supply for PSGO and PSGOB
23,51, GND: System power ground
Ground 52,74 GND , PGND PGND: Power ground for PSGO and PSGOB
RESET: Active low system reset signal input
LVR/ICE1:

LVR :Low voltage reset signal output, connect
this pin to RESET to make Low Voltage Reset
function work.

RESET ICE1: function when in ICE mode.
15
26 LVR/ICE1, TEST1/2, ICE2/3: Leave them open when normal
’ ICE2/3, operation
System control ?08’2130' TEST1/2 MMD/CS0: Memory modes selection pin
28 MMD/ Cs0 Normal mode: Enable internal ROM.
MMD/CS0 connects to GND.
Emulation mode: Disable internal ROM.
MMD/ TS0 connects to chip-select pin of external
ROM. One resistor should be added between
VCC and this pin. After reset cycles, MMD/ ¢so
changes to be an output, and outputs signal CS0 .
XMD: High frequency oscillator (OSC) mode selection
input
Low: Crystal mode. One crystal or resonator should be
connected between OSCI and XIO
Clock 18;22 828«))“88)?,&% High: Resistor oscillator mode. One resistor should be
’ ’ connected between OSCI and VCC
OSCXI, OSCXO: Connect one 32768Hz crystal
between these two pins when using low frequency
oscillator
72,73 WR. RD External memory R/W control signals
2~4, External memory address bus
External memory | g5~93 A[22:0]
bus signals 95~105
75~79, . External memory data bus
89~84 D[7:0]
PSG/PWM DAC | 53, 54 PSGO, PSGOB PSG outputs. Connect to one buzzer or speaker
Keyboard scan 24~25, 1/0 port A
signal (return 27,29~3 PA7~0
line) 3
GPIO 34~41 __PB7~0 1/0 port B
Chip selects 64~69 gggﬁ\fggztzg ,/ | /O port D and chip-select outputs
48. 49 RXDO/PC7 , TXD0O/ | UART signals and I/Os
UART 70 71 PC6 , RXD1/PD7 ,
’ TXD1/PD6
DATA READY/PC5,/ | SPI signals and I/Os
- SS /PC4 , SDO/
SPI 43~47 PC3, SDI/PC2
SCK/PC1
External External interrupt inputs
interrupt 42 INTX/PCO .
Clocking output 56~58 ?DCE?/P'II'ECZJOJI%CE)S/ Clocking outputs
GPIO 59~63 PE7~3 1/0 port E
FLM/PL7, LOAD/ LCD control signals
5~14, PL6, AC/PL5 , CP/
LCD controller | 3gg PL4, LD[3:0J/PL3~0,
POFF , BLANK
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5. Application Circuit

240x240
240x120 160x80

MODULE 160x160 112x48

240x80

ST7565S8

| I121g

C86|

»
»
»

<&
<

LCD MODULE 132"65%2;
P/S|

¥usogoagm oz |X|o|lx
x—{TEsST1  [Z[5F <O 8 <L |8|°‘|§ A[22:0] P External
X__|TEST2 g~ = 8 e D[7:0] [4—»| rom
x— ICE1
Xx—1 ICE2 - __ BYTE|
—EVCC x— ICE3 CSX CE_oF
N r\mg ARZOI=B ¢ | =
L D70 [ L
RESET CSX =
o_—i—o.mF % (=
Aéz[sg% L = | External
vee ST2204 ~ SRA
SUBSTRATE CSX |
CONNECTS TO GND. RD s
oscl WR T
DI— 0SCX0 DATA_READY |« ol o
P i converter
32768Hz SS%'T < Inteer?aace Touch Panel Controller
oscxi SDO E Devices e S B,
25pF scs "
] : 5§ g5 5 ¢ 88 8%g
By a o oo o o »5 [iq 5 X o
o
] <
o N Q
E'\/\/\FI-'\/\/\J = &l = l
Rvi  Rv2 +
e b KEY -B—em‘ﬁ-).
= MATRIX
BUZZER =

Note:

1. Connect one capacitor of 100pF to OSCI to stabilize the oscillation frequency. This
capacitor must be close to OSCI
2. In case of Low Voltage Reset code option is not selected, the Low Voltage Reset
function can still work by connecting LVR/ICE1 toRESET

Remove this connection when this code option is selected.
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Sitronix STesOBU

8 BIT Integrated Microcontroller with 512K Bytes ROM

1. Features
B Totally static 8-bit CPU B Watchdog Timer (WDT)
B ROM: 512K x 8-bit - Two selectable time bases
B RAM: 32K x 8-bit - Programmable WDT interrupt or reset
W Stack: Up to 128-level deep B Real-time Clock (RTC)
B Operation voltage: 2.4V ~ 3.6V - Full clock function, second/ minute/ hour and
B Operation frequency: day, with three counters and interrupts
- 4.0Mhz@2.4V(Min.) - One programmable alarm
- 6.0Mhz@2.7V(Min.) B Three External Interrupt Sources
B One 16x8 Signed Multiplier B Three clocking outputs
B Low Voltage Reset (LVR) - Clock sources including Timer0/1, baud rate
- Two levels of code options generator
B Low Voltage Detector (LVD) B Fourteen prioritized interrupts with dedicated
- Programmable 4 levels exception vectors
- System power or external battery level can - External interrupts (x3) (edge triggered)
be detected. - PortA interrupt (transition triggered)
B Flash Memory Interface - LCD buffer interrupt
- On the fly ECC code generation and - Base timer interrupt
detection - TimerO~4 interrupts (x4)
- Fast data transfer with dedicated DMA - SPI interrupts (x2)
channel - UART interrupts (x2)
- Nand and And type Flash supported - USB interrupt
B USB 1.1 device - RTC interrupt
- Integrate one PLL to produce 48Mhz clock B Dual clock sources with warm-up timer
- Built-in 3.3V regulator for transceiver - Low frequency crystal oscillator (OSCX)
- Mass storage class supported s 32768 Hz
- Double buffering and direct buffer access - High frequency resistor or crystal/resonator
increase throughput and ease real-time data oscillator (OSC) selected by pin option......
transfer e 455K~4M Hz
B Direct Memory Access (DMA) B LCD Controller (LCDC)
- Two channels with special modes for Flash - Programmable display size:
and display B COM: 512 max. SEG: 1024 max.
- Three address generation modes B Max. 160xRGBx120 color STN
B Memory configuration supported by internal buffer
- Four kinds of banks for program, data, - Hardware 4/16 gray levels with 5-bit palette,
interrupt and internal RAM up to 4096 colors supported
- 12-bit bank registers support up to 44M - Share system memory with display buffer
bytes and with no loss of the CPU time
- Six programmable chip-selects with 4 - Support 1-/4-/8-bit LCD data bus
modes - Diverse functions including virtual screen,
- Maximum single device of 16M bytes panning, scrolling, contrast control,
B General-Purpose I/0 (GPIO) ports alternating signal generator, buffer switching
- 56 multiplexed CMOS bit programmable |/ and fast graphic data manipulation
Os B Programmable Sound Generator (PSG)
- Hardware de-bounce option for Port-A - Four channels with three playing modes:
- Bit programmable pull-up/down or open- 9-bit ADPCM, 8-bit PCM and 8-bit melody
drain/CMOS - One 16-byte buffer and 6-bit volume control
W Timer/Counter per channel
- Four 12-bit timers - Wavetable melody support
- One 8-bit base timer - Two dedicated PWM outputs for direct
- Seven fixed time bases driving

- One 12-bit current DAC
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B Universal Asynchronous Receiver/ B Serial Peripheral Interface (SPI)
Transmitter (UART) - Inter IC sound (1IS) supported
- Full-duplex operation - Master and slave modes
- Baud rate generator with one digital PLL - Five serial signals including enable and
- Standard baud rates of 600 bps to 115.2 data-ready
kbps - Both transmitter and receiver buffers
- Both transmitter and receiver buffers supported
supported - Programmable data length from 7-bit to 16-
- Direct glueless support of IrDA physical bit
layer protocol B Three power down modes
- Two sets of 1/0s (TX,RX) for two - WAIO mode
independent devices - WAI1 mode
- STP mode

2. Applications
Dictionary & Translator
Organizer/ PDA
Handhold Device
Education learning aids
LCD game

3. Block Diagram

ICE1~5 ¢ | De-bounce M,‘_; PA7~0
e >
Transition Port-B 4—p PB7~0
— Debug SRAM ROM ] Detector — oco
S=arr Interf: 2K byt 12K byt ort-C_—
RESET Voltage | On nterface 32K bytes 5 bytes oxper
Reset | Reset > MISO/PC2
— -C —>» MOSI/PC3
XMp —¥  Clock DMA 8-bit Static Bank Control | |  SPVIIS (=1 PortC [ 4O
OSClI —¥  Generator " | channel 01 CPU Logic ss/pot __
XI0 —H osc 9 [—>» DATA_READY /PC5
o [ DXDO/RCe
Clock k= -C e RxDO/PCT
OSCXI =N o ferator  — | Baud Rate wor RTC ()| UART/IDA oD | TXD1/PDG
0SCX0 =¥ oscx Generator RXD1/PD7
A[22:0] <= PLL [0SV > VBUS
: Regulator|
D[7:0] <> 8-bitExternal | | ) K—— —— \éiSND
WR Memory Bus [~ (I:ntetrruli)t té—tlmeTpase y 1|(zxtﬁ USB 1.1 b
el ontrolier ase limer ultiplier ————— D-
RD +— i
MMD/ CS0 Chin £ T EcC Port-F {¢—b FD[7:0}/PF7~0
CS5 ~1/PD4 ~ 0 Port-D | goiont [ [
CS6/A23 /IPD5 | Flash Interface PortE —» FWR /PE1
External FRD/PEO
p 16-Graylevel Porte [ LDI7:4)PES-3
- 5-bit palette [—> LP2/PE7
TCOO0~1/PE0O~1 portE | Clocking | . | ) LD[3:0}/PL3~0
BCO/PE2 Output 12-bi — —» CP/PL4
4-channel || Timer0~4 PortL |—» AC/PLS
: : —>» LP1/PL6
PVCC, PGND —3  9-bit 12-bit Meloc.ly LCD Controller L FLMPLY
PSGO/COUT ¢— PWM | Current 12-bit
PSGOB ¢— DAC DAC PCM Buffer U EEE— E%K
—_—
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4. Pad Description

Function Group (F;?)?mt Designation Description
VCC: Power supply for system
Power 3 VCC, PvCC PVCC: Power supply for PSGO and PSGOB
GND: System power ground
Ground 3 GND, PGND PGND: Power ground for PSGO and PSGOB
RESET: Active low system reset signal input
LVR/ICE1:
LVR: Low voltage reset signal output, connect
this pin to RESET to make Low Voltage
Reset function work.
ICE1: ICE1 function when in ICE mode
RESET, TEST, ICE2/3/4/5: Leave them open when normal
LVR/ICE1, operation
System control 8 ICE2/3/4/5, MMD/CS0: Memory modes selection pin
TEST, Normal mode: Enable internal ROM.
MMD/ CS0 MMD/CS0 connects to GND.
Emulation mode: Disable internal ROM.
MMD/CS0 connects to chip-select pin of
external ROM. One resistor should be added
between VCC and this pin. After reset cycles,
MMD/CS0 changes to be an output, and
outputs signal CS0.
XMD: High frequency oscillator (OSC) mode selection
input
Low: Crystal mode. One crystal or resonator should
XMD, be connected between OSCI and XIO
Clock 5 X10,08Cl High: Resistor oscillator mode. One resistor should
OSCXO0,08CXl, , be connected between OSCI and VCC
OSCXI, OSCXO: Connect one 32768Hz crystal
between these two pins when using low
frequency oscillator
2 ‘WR RD External memory R/W control signals
External
memory bus 23 A[22:0] External memory address bus
signals
9 8 D[7:0] External memory data bus
PWM DAC PSG outputs. Connect to one buzzer or speaker
Current DAC 2 PSGO/COUT, PSGOB Also 10-bit current DAC output by register control
Keyboard scan
signal (return 8 PA7~0 1/0O port A
line)
GPIO 9 ran® 1/0 port B and PCO
Flash Data Bus 8 PD7~0/PF7~0 Flash data bus
Chip selects 6 %ﬂgﬁ:ﬁg 1/0O port D and chip-select outputs
RXDO/PC7,TXD0/PC8, .
UART 4 RXD1/PD7 . TXD1/PD6 UART signals and I/Os
DATA_READY/PC5 ,
SPI 5 SS /PC4 , SDO/PC3, SPI signals and I/0s
SDI/PC2 , SCK/PC1
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PE6~3, LP2/PE7,
POFF, BLANK,

Function Group Ezﬂnt Designation Description
B When function bits are set, and I/O direction is
output, and FEN=0, these three can be clocking
outputs.

: BCO/INTX2/PE2 , B When function bits are set, and I/O direction is
Clocking output/ TCO1/INTX1//PE1/ output, and FEN=1, PEO/1 are flash control
External clock h
input or interrupt | 3 FWR signals
sources TCOO/INTXO0//PEQ/ B When function bits are set, and 1/O direction is

FRD input, these three can be external clock inputs or
external interrupt sources.
B When function bits are cleared, they can be three
GPIOs.
FLM/PL7, LP1/PLS,
AC/PL5, CP/PL4, LD
'S-gﬁa‘l’s"”tro' 15 [3:0/PL3~0, LD[7:4]/ | LCD control signals
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ST26XX Series

Part No. ST2602 ST2604 ST2608

ROM 256KB 512KB 1MB

RAM 2KB 3KB 5KB

110 35 (8/27) 55(16/39) 56 (16/40)

Operation Voltage 2.4V~3.6V 2.4V~3.6V 2.4V~3.6V

e e I

LCD Size 56X32 64X36 72X36

Ext. Driver-16 gray ~3000 dots ~5000 dots ~9000 dots
-Mono ~12000 dots ~20000 dots ~36000 dots

LCD Controller 16 Gray 16 Gray 16 Gray

PSG/ Volume control ggll-é\\/lggvetable/ gg:ll-é\\llglasvetable/ ggll-é\\llglasvetable/

DAC 9-bit PWM/ 10-bit Current | 9-bit PWM/ 10-bit Current | 9-bit PWM/ 10-bit Current
L.V.D. 4 levels 4 levels 4 levels

L.V.R. \Y \ \Y

W.D.T. \ \ \Y

Serial Interfaces UART, SPI, IrDA UART, SPI, IrDA UART, SPI, IrDA

Others

Built-in LCD drives and
power

Built-in LCD drives and
power

Built-in LCD drives and
power
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ST=2608

1M bytes ROM Microcontroller with 2592 dots LCD driver

. Features

Totally static 8-bit CPU

ROM: 1M x 8-bit

RAM: 5K x 8bit (Pin option)

Stack: Up to 128-level deep

Operation voltage: 2.4V ~ 3.6V

Operation frequency:

- 3.0Mhz@2.4V(Min.)

- 4.0Mhz@2.7V(Min.)

- 6.0Mhz@3.0V(Min.)

One 8x8 Signed Multiplier

Low Voltage Reset (LVR)

Low Voltage Detector (LVD)

- Programmable 4 levels

- System power or external voltage level can
be detected.

Programmable Watchdog Timer (WDT)

Memory interface to ROM, RAM, Flash

Memory configuration

- Three kinds of banks for program, data and
interrupt

- 12-bit bank registers support up to 44M
bytes

- Six programmable chip-selects with 4
modes

- Maximum single device of 16M bytes

General-Purpose 1/0 (GPIO) ports

- Up to 56 bit programmable 1/Os, 32 pins
shared with LCD drives

- Bit programmable pull-up for input pins

- Hardware de-bounce option for Port-A

- Pull-up/down and open-drain/CMOS control
for Port-C

Timer/Counter

- Four 12-bit timers.

- One 8-bit base timer

- Seven fixed base-timers

Three clocking outputs

- Clock sources including Timer0/1, baud rate W
generator

Twelve prioritized interrupts with dedicated

exception vectors

- External interrupt (edge triggered)

- Port A interrupt (transition triggered)

- LCD buffer interrupt

- Base timer interrupt

- TimerO~4 interrupts (x4)

- SPI interrupts (x2)

- UART interrupts (x2)

Dual clock sources with warm-up timer

- Low frequency crystal oscillator (OSCX)

32768 Hz

- High frequency resistor or crystal/resonator
oscillator (OSC) selected by pin option
............................................. 455K~4M Hz

Direct Memory Access (DMA)

- Block-to-Block transfer

- Block to Single port

LCD Power Management

- DC-DC converter with 8-level output control

- LCD driving voltage regulator with 16-level
control

- 1/4, 1/5, 1/6 bias options with 4 voltage
followers

LCD Driver

- COM: 36 outputs. Eight shared with one
output port

- SEG: 72 outputs. Shared with 3 I/O ports
and memory bus signals.

- 32x28~72x36 resolution, maximum 2592
dots

- Segment cascade function supported

LCD Controller (LCDC)

- Software programmable display size up to
240X160

- B/W, Hardware 4/16 gray levels with 5-bit
palette

- Support 1-/4-/8-bit LCD data bus

- Share system memory with display buffer
and with no loss of the CPU time

- LCD buffer extension function to combine
both internal and external RAM for larger
display

- Diverse functions including virtual screen,
panning, scrolling, contrast control and
alternating signal generator

Programmable Sound Generator (PSG)

- Four channels with three playing modes:
9-bit ADPCM, 8-bit PCM and 8-bit tone-
melody

- One 16-byte buffer and 6-bit volume control
per channel

- Wavetable melody support

- Two dedicated PWM outputs for direct
driving

- One 10-bit current DAC
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B Universal Asynchronous Receiver/Transmitter B Serial Peripheral Interface (SPI)

(UART) - Master and slave modes

- Full-duplex operation - Five serial signals including enable and

- Baud rate generator with one digital PLL data-ready

- Standard baud rates of 600 bps to 115.2 - Both transmitter and receiver buffers
kbps supported

- Both transmitter and receiver buffers - Programmable data length from 7-bit to 16-
supported bit

- Direct glueless support of IrDA physical B Three power down modes
layer protocol - WAIO mode

- Two sets of 1/0s (TX,RX) for two - WAI1 mode
independent devices - STP mode

. Applications

Dictionary & Translator
Organizer / PDA
Handheld Device

LCD game

Educational Learning Aid

3. Block Diagram

EEEEEDN

VCC/GND —>
TEST1/2 —>
ICE23—

Low Voltage
VIN 0 Detector
—_— Low Voltage De-bounce
LVR /ICET = Reset Logic

— Power On —= port-A > PAT~0
RESET ? ROM SRAM WD T Transition
XMD ook 1M bytes 5K bytes Detector
— ocl
OSCl—> Generator |— j E
XI0—>  0SC Port-B K==>PB7~0
0SCX|—{  Clock DMA 8- bit Static | | Base Timer
0SCXO ——a| e ] cPu 8-bit Port -G e—s INTX/PCO
le— SCK/PC1
le—2> MISO/PC2
A[22:0] <— 8-bit
' I Bank Interrupt | | Baud Rate SPI - K= pot .c [« MOSI/PC3
D[7:0]<—=X Extemal |, .|| Control 0
RD <——1 Memory [ Logic Controller | | Generator >SS PC4
WR <+ Bus <—> DATA_ READY/PC5

K= Port-C

| | l«—s TXDO/PC6

PVCCIPGND —%  psg/ UART it le—> RXDO/PCT
PSGO/PSGOB <— PWM DAC [, 1 DA Mods XO1PDS
(—1Pot-Dl.__ rxptPD7
MMDICS0 ~————f
S5 ~1/PD4 ~ O G —
CS5 ~1/PD4 ~ 0=, e o ogic k—> LD[3:0)PL3~0
CS6 /A23 /PD5 <— le—s CPIPL4
Timer
: -Lle—s ACIPL5
TCOO/PE) <—»] Clocking 01213 o [Pett
- N g
TCO1/PE1 <—{ Port-E ] Output  [<—1 -2bit [V Controller LOAD1/PL
BCO/PE2 <—»] 3 > FLWPLY
L FOFF
PET~2 < port-E & L . BIAWK
L - l0AD2
PF7~0 <> Port-F
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Low Cost LCD Driver Series

Part No. | #SEG x #COM VDD VLCD Booster IDD /10 Package
ST2101C | 80S/C driver 2.5~55 | Max. 13V 4x 550uA 1-bit Bare chip
ST2501 80S/C driver 2.5~5.5 | Max. 13V 4x 550uA 1-bit Bare chip
ST2502 40S driver 2.5~5.5 | Max. 11V X 300uA 1-bit Bare chip
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ST2101C

80 com/seg Dot Matrix LCD Driver

1. Features
B Number of LCD drive outputs: 80 B Low output impedance
B Supply voltage for LCD drive: +5.0to +12.0 V M 1-bit serial data input
B Supply voltage for the logic system: +2.4 to W Interface with ST2100 LCD controller
+5.5V B PWM contrast control function
B Built-in double/triple/quad DC-DC voltage B Programmable duty ratio: 1/32, 1/48, and 1/80
converter. B Support cascade function to drive large size
B Low power consumption and high resolution panels
2. Pad Diagram
2
T S
8856560566056056388888888888838888388
ac o5t
BLANK 050
cP 049
CKP 048
DIN 047
GND2 046
POFF 045
LOAD 044
MODE 043
COM/SEG 042
vcc GND
CAP1+ 041
CAP1- 040
V5 039
CAP2+ 038
CAP2- 037
CAP3- | fi0d 036
v ST2101C 035
V2 | fiod 034
v3 | 3 \ 033
V4 |04 032
21314151 (61 (71 (&1 [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31]
5888885885606 056606050808888888888¢8
3. Block Diagram
Oo1 02 03  _...._.. 078 079 080
G — i
VCC/GND V5
V1~V5 80-Bit 6-Level Voltage Driver
BLANK CAPS
1T CAP1+
AC DC-DC CAP1
80-Bit Level Shifter ‘ Voltage
COMISEG Converter CAP2+
T? CAP2.
MODE 80-Bit Latch POFF
LOAD
T CKP
Dé’; 80-Bit Shift Register DOUT/FLM
T
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4. Pad Description

Pin Number |Designation |I/O |Description
1~41,43~81 01~080 O |LCD common/segment drives
82 NC
|- MODE="H":Connect to frame marker signal (FLM). Common data is input and
shift at the falling edge of LOAD signal.

- MODE="L": Segment (or common) data is shift and output from this pin.

83 DOUT/FLM o Connect to next ST2101C data input if two ST2101C are
cascaded. Leave it open (NC) when there is no further
connection.

84 AC | _|Alternating signal input for LCD drive waveform

Dual functions of display off and PWM contrast control signals input.

- Display off 1 “L” pulse lasts for more than 2 lines will make all drives to

85 BLANK | output VCC level to turn the display off.

- Contrast control :“L” pulse asserted during each line will makes the selected
common drive to output non-selected level to disable this
line and lower the effective driver voltage output.

Clock pulse input pin for 80-bit shift register. Data is shifted at falling edge of|

clock.

86 CP | |- Connect to LCD pixel clock for LCD segment data

- Connect to line latch pulse (LOAD) for common data when 80-common mode

is selected.

87 CKP | Clock is inputted from this pin and is divided by 32 to be the booster clock.

Tie to VCC if voltage converter is not used.

80-bit shift register data input.

88 DIN | |- Connect to 1-bit LCD serial data input at segment function

- Connect to frame marker signal (FLM) when 80-common mode is selected

Voltage converter circuit on/off switch.

-“H” :Turn on voltage converter, and display on/off control will be masked to

be off until 2 AC cycle is passed.

90 POFF | |-“L” :Turn off voltage converter and force display to be off

Note :To ensure the same display-on time, if two or more ST2101C are

connected, all POFF must be connected together even those don'’t use
their voltage converters.

91 LOAD | |Latch pulse of the 80-bit display data latch at segment function. Shift clock

input of shift register at common function. Data is latched when LOAD="H”"
- MODE="H": Mixed common and segment functions
- MODE="L": Either common or segment function is selected
MODE COM/SEG
9293 | comisee | ! L H
MODE L 80 segments 80 commons
H 32 seg /48 com 48 seg /32 com
94 Voo P |Power supply for logic and voltage converter circuit

42,89 GND, GND2 | P |Ground

95 CAP1+ O |Connect to booster capacitor 1 positive(+) terminal

96 CAP1- O |Connect to booster capacitor 1 negative(-) terminal

98 CAP2+ O |Connect to booster capacitor 2 positive(+) terminal

99 CAP2- O |Connect to booster capacitor 2 negative(-) terminal

97 V5 0 Negative voltage output of booster circuit

Power supply for LCD drives

100 CAP3- O |Connect to booster capacitor 3 negative(-) terminal

101~104 V1~V4 | |Inputs of external power supply for LCD drives

Note: P=power pin, I=input pin, O=output pin
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5. Application Circuits
5.1 1/48 duty, 112 segments, 3X set-up

LCD PANEL
112 SEG x 48 COM
cowr . coms_seot . seaw seass seom
on o ow om o o o
e T le
c MODE ct
e oo ooz
L EuSE L H R
= e
oo oo
cAp- S§T2101C [P ST2101C
&% &%
o u1 o u2
T ow T owe
v
v
% g —
T caps- 5 o CAPS- E o
o 43,3z o R E
58¢3BR3 S3¢cRkE
EEEEET S
G516 S | Mot v crm0mur ~v0ur. depentsonth sue o LDt
H 2 i1 for o compersatonfcos k. an s bt e of 1o
51 PO s b cornecto ogter v otage converer it
CONTROLLER 4.Substrate connect to VCC.
(ST2100)

5.2 1/32 duty, 128 segments, 3X set-up

LCD PANEL
128 SEG x 32 COM
cowi .. cows sect .. Seow secto secis
o om o or om o
}:E Veoe } vee
ot COM/SEG c
GND, GND2 GND, GND2
R
Ehes
c 1 CAP1+ o CAP1+
1 c1
T o sT2101C T et sT2101C
o 1 CAP2+ U1 o o CAP2+ U2
T T_|
CAP2- CAP2-
v
V2
Vi 3 3
Vi g v g
S I S L1
z =
3230k 2 58¢3l3l6 3

CONTROLLER
)

(ST2100

Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size of LCD panel.
2.R11 is for the compensation of cross talk, and is about 5 imes of R1 or less.
3. All POFF should be connected together even if voltage converter is not used.
4.Substrate connect to VCC,

=
5
g
£
5
g
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5.3 1/32 duty, 48 segments, 3X set-up

LCD PANEL
48 SEG x 32 COM

com1 COM32  SEG1 SEG48

049 ... 080 048 ... O1

c MODE
COM/SEG
GND, GND2

CAP1+
c

P ‘i

ST2101C

c

I
Q5
%
¢

POFF |—+—{ POFF

DATAOUT

DIN

cP
FLM ——— DOUT/FLM

AC | ——AC
LOAD ——— LOAD
BLANK |—{—— BLANK

cP |

Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size of LCD panel.
2. R11 is for the compensation of cross talk, and is about 5 times of R1 or less.
3. AlIFOFF should be connected together even if voltage converter is not used. CONTROLLER

4.Substrate connect to VCC. (ST2100)

5.4 1/80 duty, 160 segments, 4X set-up

LCD PANEL
160 SEG x 80 COM
COM80 CcOoM1 SEG1 SEG80 SEG81 SEG160
vee 080 o1 e 080 o1 e 080 ot
Ll I Lo
) COMISEG c1 ct
}t GND, GND2 GND, GND2 GND, GND2
— MODE — MODE — MODE
= = COM/SEG = COM/SEG
’/iCAF’f% CAP3 capa
c1 l
CAPT c1 CAP1
o E st2101c Tcwer  sT2101C * sT2101C
c1
Towey ut T owr u2 P us
_—{CApr i CaP2+
c1 /-|: c1 L
CAP2- CAP2- CAP2-
¢ Z % 2 4 2
V3 £ —s £ - —» = x
a4 = — v E o J— v+ E o ogEaue
v L3 E E = — PR | |.._ = v PR |u. -
EsBgiff 3 EEREELE s5B93EE 3
L] E
1] ]

Note: 1. C1= 0.1uF ~ 1.0 uF, depends on the size o LCD panel.
2.R11 s for the compensation of cross talk, and is about 5times of R or less.

3. AIPOFF is not used|
CONTROLLER 4. Subsratocomecto VCC.
(ST2100) 5. Two signals, CP and LOAD, must retun to GND after power down.
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80 com/seg Dot Matrix LCD Driver

1. Features
B Number of LCD drive outputs: 80 B Low output impedance
B Supply voltage for LCD drive: +5.0to +12.0 V M 1-bit serial data input
B Supply voltage for the logic system: +2.4 to W Interface with ST2100 LCD controller
+5.5V B PWM contrast control function
B Built-in double/triple/quad DC-DC voltage B Programmable duty ratio: 1/32, 1/48, and 1/80
converter. B Support cascade function to drive large size
B Low power consumption and high resolution panels
2. Pad Diagram
3
8835050605006 000083888888888883838838383
o
BLANK
cp
CKP
DIN
GND2
POFF
LOAD
MODE
COMISEG
vce
CAP1+ 041
CAP1- 040
V5 039
CAP2+ 038
CAP2- 037
CAP3- | fiod 036
vt A1030B 0%
V2 |0 034
V3 |fio3 033
v4 |fiod _132]| 032
[0 [2][(31[4] (5] (6] [7] (8] [9][10] (1] [12] (3] [74] [15] [16] [17] (18] [19] [20] [21] [22] (23] [24] (25] [26] [27] [28] [29] [30] [31] %
588388588550060060600b60000888888888
3. Block Diagram
Oo1 02 03  _...._.. 078 079 080
G — i
VCC/GND V5
V1~V5 80-Bit 6-Level Voltage Driver
BLANK CAPS
1T CAP1+
AC DC-DC CAP1
80-Bit Level Shifter ‘ Voltage
COMISEG Converter CAP2+
T? CAP2.
MODE 80-Bit Latch POFF
LOAD
T CKP
Dé': 80-Bit Shift Register DOUT/FLM
T
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4. Pad Description

Pin Number |Designation |I/O [Description
1~41,43~81 01~080 O [LCD common/segment drives
82 NC
s MODE="H":Connect to frame marker signal (FLM). Common data is input
and shift at the falling edge of LOAD signal.
83 DOUT/FLM - MODE="L": Segment (or common) data is shift and output from this pin.
(0] Connect to next ST2501 data input if two ST2501 are cascaded.
Leave it open (NC) when there is no further connection.
84 AC | _|Alternating signal input for LCD drive waveform
Dual functions of display off and PWM contrast control signals input.
- Display off : “L” pulse lasts for more than 2 lines will make all drives to
85 BLANK | output VCC level to turn the display off.

- Contrast control :“L” pulse asserted during each line will makes the selected
common drive to output non-selected level to disable this
line and lower the effective driver voltage output.

Clock pulse input pin for 80-bit shift register. Data is shifted at falling edge of|

clock.
86 CP I |- Connect to LCD pixel clock for LCD segment data

- Connect to line latch pulse (LOAD) for common data when 80-common mode

is selected.
87 CKP I Clock is inputted from this pin and is divided by 32 to be the booster clock.

Tie to VCC if voltage converter is not used.

80-bit shift register data input.

88 DIN I |- Connect to 1-bit LCD serial data input at segment function

- Connect to frame marker signal (FLM) when 80-common mode is selected

Voltage converter circuit on/off switch.

-“H” :Turn on voltage converter, and display on/off control will be masked to

be off until 2 AC cycle is passed.
90 POFF I |-“L” :Turn off voltage converter and force display to be off

Note :To ensure the same display-on time, if two or more ST2501 are

connected, all POFF must be connected together even those don’t use
their voltage converters.
91 LOAD | |Latch pulse of the 80-bit display data latch at segment function. Shift clock
input of shift register at common function. Data is latched when LOAD="H”"
- MODE="H": Mixed common and segment functions
- MODE="L": Either common or segment function is selected
MODE COM/SEG
92,93 comises | ! L H
MODE L 80 segments 80 commons
H 32 seg / 48 com 48 seg / 32 com

94 Vop P |Power supply for logic and voltage converter circuit

42,89 GND, GND2 | P |Ground
95 CAP1+ O |Connect to booster capacitor 1 positive(+) terminal
96 CAP1- O [Connect to booster capacitor 1 negative(-) terminal
98 CAP2+ O |Connect to booster capacitor 2 positive(+) terminal
99 CAP2- O |Connect to booster capacitor 2 negative(-) terminal
97 V5 Io) Negative voltage output of booster circuit

Power supply for LCD drives
100 CAP3- O |Connect to booster capacitor 3 negative(-) terminal
101~104 V1~V4 I |Inputs of external power supply for LCD drives

Note: P=power pin, I=input pin, O=output pin
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5. Application Circuits
5.1 1/32 duty, 88 segments, 3X set-up

LCD PANEL
88 SEG x 32COM
comt ocov SEGI SEG#B SEGH9 SEGES  SEGE9 SEGB8
049 80 o8 o1 PO o1 00 o21 o0
c1
S, T ok
[
AL ST2501 ST2502
o u1 = u2
a2 Lvn
v Av
g s 4
G . 2E Hie _ 3
S EEH FE2E 398
[ N

5232 &
g E E 2 Note: 1. Ct=0.1uF ~1.0 F, depends on the size of LCD pere
z 2 R s for the compensation of cross talk, and is about 5 times of R o less:
3. Al POFF should be comected together even f valtage converter s not used
CONTROLLER 4 Substrate connest to VCC,
(ST2100/ST22X X)

5.2 1/48 duty, 112 segments, 4X set-up

LCD PANEL
112 SEG x 48COM

comi cowis  SEGI SEGR SEGB. SEGT2  SEGT3 SEG112

3

POFF [ 1] o1 POF SEG1 SEG40  SEGE0 SEGH
T Fle
o NEDE o S
TCM
c1
= $T2501 $T2503
Lgﬁg' u1 P u2
o T w
LC/’PZ— \
v s o
v4 ER E g% __ .
sedoififz SEJB Bes
= \ [T

BEzsg 5
=g E 2 | [Note: 1. C1= 0.1 ~ 1.0 o, depends on the size of LCD panel
z 2 R is for the compensation of cross tak, andis about 5 times of RY or less.
3.1 POFF. shoud be comected together evenif voltage canverter s ot used.
CONTROLLER 4 Substrate cornect t0 VCC.
(ST2100/ST22XX)
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5.3 1/32 duty, 128 segments, 3X set-up

LCD PANEL
128 SEG x 32COM

comt cov®  SEG SEGI8 SEGI9 SEGSS  SEGH SEG128

o9 ) ) o1 PaF SEGH SEGH0 SEGH0 SEGH
i Fle
SHLT

POFF
o L E e ct
P GND, GND2 G\D
= SH2
[
c1 L
T g ST2501 $T2503
e ut PaEF u2
c1
L CAP2- Vo
Vi V2
V2
—"
o E . o .
R E 4 E2B Eus

— N
Lo

Note: 1. Ct=0.1uF ~ 1.0 U, depends on the size of LCD penel
2 R11s for the compensation of cross talk, and s abaut 5 times of R or less.
3. Al POFF should be connected together evenif valtage converter is not used.
4:Substrate conect to VCC.

&QEEEQE
5

CONTROLLER

(8T2100/ST22XX)

5.4 1/32 duty, 48 segments, 3X set-up

LCD PANEL
48 SEG x 32COM

COMi ... COVB2  SEGI .. SEG8
49 ... 080 o8 .. o
LE V55
MO
o COMSEG
GND, GND2
Ml cAPt+
C e ST2501
] e
o |
cAP2-
Nl
v
V3
v 3
V5
U caps- E o E
kP =
BR279 E g
=y o 5
9 2
£
Note: 1. C1=0.1uF ~ 1.0 uF, depends on the size of LCD panel. ]
2. Ri1 s for the compensation of cross tak, and is about 5 times of R1 or less.
3. All POFF. shouid be comnected togather even if voltage converter is not used. CONTROLLER
4 Substrate connect 1o VCC. (ST2100/ST22XX)
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5.5 1/80 duty, 160 segments, 4X set-up (ST2501+ST2503x2)

o
3
&

LCD PANEL
160 SEG x 80 COM
=0 g g
FEF 080 o1 PoEF o 040 080 = o1 o0 080 o1
e T T
o
ak |
o e ST2501 ST2503 ST2503
[ P ut 3 U2 = s
o I .
T o w —
% £ o ; o o o o
“ enggBifis AE2E B9 azak fug
B A [
g
o Z
3 2 Ri1 s for tre compensatonof cross tak,ar s about 5 imes of 1 o e
Bt st
CONTROLLER 4 Substrate connect to VCC.
(ST2100/ST22XX)
5.6 1/80 duty, 160 segments, 4X set-up (ST2501x3)
LCD PANEL
160 SEG x 80 COM
cono o se sz o
e 080 o1 e 080 vee 080 o1
s JERE R
c1 Com/sEe c1 c1
}t GND, GND2 }E GND, GND2 }E GND, GND2
BmgatiiX BapafiiiX Rapats
= caps = COM/SEG = COM/SEG
] o oy
o T 1 oA+
o ST2501 o Towr ST2501 ST2501
T oer ut T e u2 et u3
fpntc-3 aen s
ct L
o
T o T oen o
Vi = = v =
u z 5 u 2
3 £ g £, ] £,
P -1 5 g
® 6&82§E§§ 558:%5&5 v zsaedflks

R

CONTROLLER
(ST2100)

DATAOU T}

4 ®

Note: 1.C1= 0.1uF ~ 1.0 uF, depends onthe size df LCD panel.
2.R11 is for the compensaton of cross falk, and s about 5times of R o less|
3. AIPOFF shouldbe connected fogether even ifvoltage converter is o used|
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. Features

1

B Number of LCD segment drives: 40 (20x2)
B Supply voltage for LCD drive: 12.0 V Max.
B Supply voltage for the logic system: +2.4 to
|
|

+5.5V

Low power consumption

Low output impedance

2. General Description

The ST2502 is a dot matrix segment LCD driver LSI that is fabricated by advanced low power
CMOS silicon gate technology. It is suitable for driving various small/medium scale and different
display resolution LCD panels, and is useful for personal equipments or other consumer
applications. This chip consists of two 20-bit shift register, data latch, and 4-level driver. It converts
serial data, which is received from LCD controller (ex: ST2100/ST22XX) to parallel data and outputs
LCD driving waveform to the LCD panel. This LSI can drive a variety of LCD panels because of the

ayout

ST=2502

Dot Matrix LCD Driver/40 SEGMENT

1-bit serial data input
Interface with ST2100/ST22XX LCD controller
Support cascade function to drive large size
and high resolution panels

Shift to left or right options for different glass

cascade capability, and also the flexibility of bias voltages which are provided externally.

3. Pad Diagram

SEG20

H SEG13
E SEG14
E SEG15
H SEG16
- SEG17
[2]|sects
BIE=T
(8]

[8] |sec21
[2] |sec22

Y
oo X

. SEG23

. SEG24

. SEG25

. SEG26

[8] |seczr

w

1

(=]

ra
w

Pl A
[=RIES

- [+ [+ [
3] [B][=][R][B][=][=][&][S][=][=][&] =]

22

n
-

~

2

SEGY
SEG10
SEG11 @
SEG8
SEG7
vee
SEG6
SEGS
SEG4
SEG3
SEG2 @
SEG1
VEE

LOAD E

o

(&}

va|[3]

SEG28

SEG29
SEG34
SEG33

SEG32
SEG31

SEG30
SEG35
SEG36
SEG3T
SEG38

SEG39

SEG40
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3. Block Diagram

315 7y [TR . SEG20 SEGE Y i SEG40
A A A
Vo -
Eg : 20-Bit 4-Level Voltage Driver 20-Bit 4-Level Voltage Driver
V5 >
i 17
[ 20-Bit Data Latch ‘—r—‘ 20-Bit Data Latch
20-Bit Bidirectional Shifter — 20-Bit Bidirectional Shifter
L [
M -

cL1 = Control
cL2 >

MODE DL1SHL1DR1 DLZ2 SHLZ2DR2

W1
Wd

VCC
GND
VEE

4. Pad Description

Pin Number |Designation [I/O |Description

1 VEE | |Power supply for LCD drives

2 LOAD | |Latch pulse of two 40-bit display data latch.

3 cp | Clock pulse input pin for two 40-bit shift registers. Data is shifted at falling
edge of clock. Connect to LCD pixel clock for LCD segment data

4 GND P |Ground

o om0 Sz e o Bt e SR 0

78 DL2DR2 |10 it 521 Gata i inputied from DR2 and then ouiputied to DL

9 AC | |Alternating signal input for LCD drive waveform

10 SHL1 | |Direction control of first 20-bit shift register

11 SHL2 | |Direction control of second 20-bit shift register

12 MODE | |Connect to GND for normal operation

13~18 ¥g¥?¥2 | |Inputs for external power supply for LCD drives

19~52,54~59 |SEG1~SEG40 | O [LCD segment drives

53 \VCC P |Power supply for logic circuit

Note: P=power pin, I=input pin, O=output pin
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5. Application Circuits
5.1 32 duty, 88 segments, 3X set-up

LCD PANEL
88 SEG x 32 COM
COMI ... COMB2  SEGI .. SEG48 SEG49 .. SEGE8 SEGSY ... SEGSS
[ea7 09 ... 080 o8 ... of Redy o .. oxn o 00
LEVN%%E LE&%B
C1® COMISEG ©l @t SHi2
GND, GND2 G\D
MODE
q
O e el
@ ot ST2501 ST2502
CAP2+
ot u1 (zoid uz
CAP2:
(H L
Vi Vi
2 T
i : —
5
O caps- LgL o . VEE a
[CKP mooéf%; S 2SR §oa
O 0 «< 3 m o o o oo a < O
ST
QER z Note: 1. C1=0.1uF ~ 1.0 UF, depends on the size of LCD panel.
g 2. R11is for the compensation of cross talk, and is about 5 times of R1 or less.
3. All POFF  should be connected together even if voltage converter is not used.
CONTROLLER 4.Substrate connect to VCC.
(ST2100/ST22XX)
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LCD Driver Product Line

Character LCD Controller / Drivers
Graphic LCD Drivers
Single Chip LCD Controller / Drivers
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Character LCD Controller/ Drivers Series

#COMx Booster|
Part No. #SEG vDD |VLCD Bias 110 Package REMARK
4 OR 8bit .
ST7066U | 16CX40S |2.7~5.5| 3~10 X PARAELL Bare chip
sT7065C | ~A0CH 15755 3~11] X — | Bare chip Maxdisplay :
DRIVER 80x1 or 40x2
80SCH . | 5x8 dot chars
ST7063C DRIVER 2.7~55| 3~11 X - Bare Chlp (Wlth additional driVerS)
16Cx80S 4 OR 8bit
ST7070 (496 char |2.7~5.5| 3~7 X PARAELL | Bare chip
built-in) 3/4 SPI
4/8 bit P Max display :
STroaz. | 100XB0S | 97+5.5|2.7~7| 2% | serial |Gold bump|16x2
12C 5x8 dot chars
. Max display :
17036 | o0 | el ooy | 2X | PP Goid bump|20x2 or 16x3
ST7036i +80 icons Ext 2C 12C 5x8 dot chars
2X 4/8 bit . .
ST7920 33Cx64S | 2.7~5.5| 3~7 EXT or serial Bare chip Built-IN 8192 chinese font
2C (16x16 dot)
- — max display:16x2
ST7921 96S driver | 2.7~5.5| 3~7 X - Bare chip
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ST7066U

16Cx40S Dot Matrix LCD Controller / Driver

1. Features

B 5x8and5x 11 dot matrix possible B Programmable duty cycles

B Low power operation support: - 1/8 for one line of 5 x 8 dots with cursor
-2.7t0 5.5V - 1/11 for one line of 5 x 11 dots & cursor

B Wide range of LCD driver power - 1/16 for two lines of 5 x 8 dots & cursor
-3.0to 10V B Wide range of instruction functions:

B Correspond to high speed MPU bus interface Display clear, cursor home, display on/off,
- 2 MHz (when VCC = 5V) cursor on/off, display character blink, cursor

W 4-bit or 8-bit MPU interface enabled shift, display shift

B 380 x 8-bit display RAM (80 characters max.) Pin function compatibility with HD44780,

B 13,200-bit character generator ROM for a KS0066 and SED1278

Automatic reset circuit that initializes the
controller/driver after power on

Internal oscillator with external resistors
Low power consumption

QFP80 and Bare Chip available

total of 240 character fonts(5 x 8 dot or 5 x 11
dot)

B 64 x 8-bit character generator RAM
- 8 character fonts (5 x 8 dot)
- 4 character fonts (5 x 11 dot)

B 16-common x 40-segment liquid crystal
display driver

2.General Description

The ST7066U dot-matrix liquid crystal display controller and driver LS| displays alphanumeric,
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal
display under the control of a 4- or 8-bit 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 ST7066U has pin function compatibility with the HD44780, KS0066 and SED1278 that allows
the user to easily replace it with an ST7066U. The ST7066U character generator ROM is extended
to generate 240 5x8(5x11) dot character fonts for a total of 240 different character fonts. The low
power supply (2.7V to 5.5V) of the ST7066U is suitable for any portable battery-driven product
requiring low power dissipation.

The ST7066U LCD driver consists of 16 common signal drivers and 40 segment signal drivers
which can extend display size by cascading segment driver ST7065 or ST7063. The maximum
display size can be either 80 characters in 1-line display or 40 characters in 2-line display. A single
ST7066U can display up to one 8-character line or two 8-character lines
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3. Pad Arrangement

9 3 8 8 5§ 8 8 8 5 & 8 3 8 8 5 %
R I 8 & % § %2 8 3 8 8 2 8 5 8
d ® & ® & & o 8 8 8 8 8 8 8 3 &
el v v vl A v v v A A v A
B B 6 6 6 b 6 6 6 6 6 6 6 6 6 &
SEG22 SEG39
SEG21 SEG40
ST7066U
SEG20 Ccom16
SEG19 CcoMm1s
SEG18 com14
SEG17 com13
SEG16 com12
SEG15 com11
SEG14 com1o
SEG13 CoMo9
SEG12 comos
SEG1 Chip Size ! CoMo7
SEG10 2300x3000um CoMos
Coordinate : Pad
SEG09 Center comos
Origin : Chip Center
SEG08 Min Pad Pitch : 120 pm como4
Pad Size : 96x96 um
SEG07 COoMo3
SEG06 comoz
SEG05 Ccomo1
SEGO4 DB7
SEG03 DB6
SEG02 DBS5
SEGO1 DB4
GND DB3
osct DB2
N £ & © ¥ © - 9 8§ = o o = uw o =
g >~ - = > 3 3 = oz g 8
o
Substrate Connect to Vob.
I - . . .
4. Application Circuit
Dot Matrix LCD Panel
Com 1-16 Seg 1-40 oLt Seg 1-40 DR2 oLt Seg 1-40 DR2
—vop oL2 VoD L2
—res il —res ot
tlsit  ST7065  ot1|—— [ lsw1  ST7065  cut
$— SHL2 Cl2—— ¢—— SHL2. cL2
—{vss M {—vss Ml
VEE VEE
i r ERCEEEE VA V7 R VR Vo
ST7066U
GND
o2
oLt
M
vi
v2
va
va
DB0-DB7 Vs
Regsister | Regsister | Regsister | Regsister
Vecs5v) VorGND
TolPU

Note:Regsister=2.2~10K ohm

VR=10K~30Kohm
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Correspondence between Character Codes and Character Patterns (ROM Code: 0A)

MO T OEE-DA

"R T}
et booo|ooo1

oo

1000

1001

1010

G ] | e |
00| Rk 1z - =

U:I S o o T T o T o T oo T oo T oo | s =
om0 | 2 G | | . |
ooto| (3 ' AN |
oon| e [ | R | | | | | e
oo o | 85 o [ o [ T [
oon| @ | || | | 6 | o | e
om | e | 200 | | | (| | e
1000 1)
001 o | 225 | | e | 5
ool || E L 3 w2 [ (ke | [
on|e@| (R R
vt | o | | | | (K A | | |
wo | o 8 | 8 ] ey 2
1141 | 8
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Correspondence between Character Codes and Character Patterns (ROM Code: 0B)

mO.T06E-08
=24 4000|0001 {0010 {0011 (0100|0101

[T = =
0000 RAM| i =

17
oooa| cxy | | oE (] | ek [ B0
ooro| & || 1 | HEBEEEEEE
e HEEEEIEEREE ]
a100( & o (| | | | (| | |
own| | | | o (B8 | e e P | H
ono| ey | |Ehe B e (R |TET R | (0 || PR | e B
oH1 | @ el el I £ A N s A A A E L
1000| (1) (R (R | | | | | ce | e el | AR | ) |
woor| @ | E [ E B R (e () |
11| @ [ | S | SR | | el R | | | | e
S e A I EEE
1100 | 5 (e (e | PR | B | | R | |
viot | oy | NN | v | EAY (R | | |
e OB E] A ) e B e )
11 [ o |REC Wt RE L R | | e

96



Sitroni

Correspondence between Character Codes and Character Patterns (ROM Code: OE)

MO 7 O6E-DE
= 000|000 10010 101 [1110 1111
Ch :
0000 R
1
oo | ¢2) : Bk [ | R (B | [
aoto| @ | | o (||| | |
oo | e |2 | | | | | | | | | |
ool @ | | Fa | | |
ovo| o | i | e | (| | (e | | o | (|
ovo| | | LI [ [
o [y || | (B e | (e B | R ||
1000 o1y
I IEIED A = A EE
tof e |0 EE e | k|| e |
1044 | 4
1100 | @) | e | T | | R | ||
o | @ | | R VR || | | (R
o | @ | e | B (e |
v | @ | e R | | [ (R |
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5. LCD and ST7066U Connection
5.1 5x8 dots, 8 characters x 1 line (1/4 bias, 1/8 duty)

cgm1 \‘"P#q'

Coms
SEG1

ST7066U

LCD Panel: 8 Characters x 1 line

SEG40

5.2 5x11 dots, 8 characters x 1 line (1/4 bias, 1/11 duty)

i

com11

ST7066U

SEG1
. LCD Panel: 8 Characters x 1 line

SEG40
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5.3 5x8 dots, 8 characters x 2 line (1/5 bias, 1/16 duty)

ST7066U

COoMm1

COoms8

Ccom9

CoM16
SEG1

LCD Panel: 8 Characters x 2 line

SEG40

5.4 5x8 dots, 16 characters x 1 line (1/5 bias, 1/16 duty)

ST7066U

COoMm1

coms
SEGH

SEG40
COomM9

COM16

g% o

==

LCD Panel: 16 Characters x 1 line
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Sitronix ST7065C

40CH Segment/Common Driver for Dot Matrix LCD

1. Function
B Dot matrix LCD driver with two 20 channel B Input/output signals

outputs - nput : Serial display data and control pulse
B Selectable function to use common/segment from controller IC

drivers simultaneously - Output : 20 X 2 channels waveform for LCD
B Bias voltage (V1 ~ V6) driving
2. Feature
W Display driving bias : static to 1/5 B Power supply for LCD voltage (VDD~VEE) :
B Power supply for logic : 2.7V ~ 5.5V 3V~11V

B 64 Pin QFP package and bare chip available

3.General Description

ST7065C is a segment/common driver for dot matrix type LCD display. It features 40 channels with
20 X 2 bits bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is
fabricated by high voltage CMOS process with low current consumption.

The ST7065C can convert serial data received from a LCD controller, such as ST7066U, into
parallel data and send out LCD driving waveforms to the LCD panel. The ST7065C is designed for
general-purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used
as segment/common driver.

The ST7065C has pin function compatibility with the KS0065B that allows the user easily to replace
it with a ST7065C.

4.Pad Arrangement

[so] [e7] [so] [s] [i] o] [s2] [en] [oo] [oo] [] [o7] [o2] [=2] [ =] [ [2] [+]
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@
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<
I
I
i
1
I
i
|
N
©
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© SR> 8

@
N
3
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o

@
N
N

26

@
>

Size : 2310x1830um
Coordinate : center

Min. PAD Pitch : 120um
PAD Size : 85x90um

N
N

g
G798E
ME

\

"G798E" Marking : Easy to find the PAD
(]I B I eI fod fod [ [re] [o] (4] [o] (o] [v7] [oe]

Substrate connect to VDD.

101



Sitrori

5. Application Circuit: (2Line x 24Word)

Dot Matrix LCD Panel

Com 1-16 Seg 1-40 LY Seg 1-40 DR2 LY Seg 1-40 DR2
D
—— VDD DL2 VDD DL2
— FCS DR1 t‘ — FCS DR1 t‘
+—sit - ST7065C  cui—r +—siit - ST7065C cut
¢—— SHL2 CL2 — ¢—— SHL2 CL2
——— VSS M— —— VSS Mi—
VEE VEE
V1 V2 |v3 (v4 V5 |V6 V1 V2 |v3 ([v4 V5 |V6
ST7066U ¢
GND
CL2
cL1
M
V1
v2
V3
\7Z3
DB0-DB7 Vs
Regsister Regsister Regsister Regsister Regsister VR
%1 A A A Ao e
To MPU

Note:Regsister=2.2K~10K ohm
VR=10K~30Kohm
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1. Function

B Dot matrix LCD driver with two 40 channel
outputs
B Bias voltage (V1 ~V4)

2. Feature

Display driving bias : static to 1/5
Power supply for logic : 2.7V ~ 5.5V

3. General Description

ST7063C is a segment driver for dot matrix type LCD display. It features 80 channels with 40 X 2
bits bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is fabricated
by high voltage CMOS process with low current consumption.

The ST7063C can convert serial data received from an LCD controller, such as ST7066U, into
parallel data and send out LCD driving waveforms to the LCD panel. The ST7063C is designed for
general purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used

as segment driver.

The ST7063C has pin function compatibility with the KS0063(B) that allows the user to easily

replace it with an ST7063C.
4.Pad Arrangement

ST7063C

80 Channel Segment Driver for Dot Matrix LCD

B input/output signals

- Input : Serial display data and control pulse

from controller IC

- Output : 40 X 2 channels waveform for LCD
driving

B Power supply for LCD voltage (VDD~VEE) :
3V~11V
100 Pin QFP package and bare chip available

. DDVdtcennoc ¢ atsbuS

Size : 3800x2600um

Coordinate : center

/ Circle he to find the first PAD

Min. PAD Pitch : 120um

PAD Size : 90x90um

*G793E" Markin

sy to find the PAD

N o|[e|lg][< e o|[@|[e][= I~
RS 8|2 S|R[|I8]|8 3

‘G793E

(210 (<] (3] L] [7] o] (o] o] [ [r2] (] [14] [15] re] (][] [ro] o] [z1] [z2] [2o] [ [25][zo] ][] [29]

[re] 7] 7] 73] [74] [72] [72] [72] [r0] [ee] [ee] [e7] o] [es] [o4] ] [e2] o] o] [se] [se] [o7] [se ] [ss] [o¢] 2] [s2] [s1] o] [+e]

ol lgllellel gl lel el g EI=I=]=E=I==5]E
L8818 [&]|18][<9]18]18]8]|2]|8]&|&]|&]18]5]|5
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5. Application Circuit : (2Line x 40Word)

Dot Matrix LCD Panel

Com 1-16 Seg 1-4% o Seg 1-80 oR2 oLt Seg 180 oR2
—— VDD DL2 VDD DL2
DR1 j DR1 j

st ST7063C  ott—— — st ST7063C o

¢—— SHL2 CL2 —— ¢—— SHL2 cL2

+——{vss Ml . vss M

VEE VEE
V1 |v2 (V3 |v4 V1 |v2 (V3 |v4
ST7066U
GND
CL2
cL1
M
V1
V2
v3
v
DB0-DB7 Ve
Regsister | Regsister | Regsister | Regsister | Regsister VR
Vee(+5V) /\/\/ M/ /\/\/ K : -V or GND
To MPU

Note:Regsister=2.2K~10K ohm
VR=10K~30Kohm
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ST7070

1B8Cx80S Dot Matrix LCD Controller/Driver

1. Feature
B 5 x 8 dot matrix possible B Programmable duty cycles
W Low power operation support: - 1/8 for one line of 5 x 8 dots with cursor
-2.7t0 5.5V - 1/16 for two lines of 5 x 8 dots & cursor
B Wide range of LCD driver power B Wide range of instruction functions:
-3.0to 7.0V Display clear, cursor home, display on/off,
B Support high speed serial interface cursor on/off, cursor blink, cursor shift,
B Correspond to high speed MPU bus interface display shift
- 2 MHz (when VCC = 5V) B Automatic reset circuit that initializes the
B 80 x 9-bit display RAM (80 characters max.) controller/driver after power on
B 19840-bit character generator ROM for a total M Internal oscillator with external resistors
of 496 character fonts(5 x 8 dot) B Low power consumption
B 64 x 8-bit character generator RAM B Bare chip available
- 8 character fonts (5 x 8 dot)
B 16-common x 80-segment liquid crystal
display driver

2. General Description

The ST7070 dot-matrix liquid crystal display controller and driver LSI displays alphanumeric,
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal
display under the control of a 4- or 8-bit microprocessor. With high speed serial interface(3-line SPI ,
4-line SPI), the external MCU can control ST7070 directly. 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 ST7070 has function partial compatibility with the HD44780, KS0066 and SED1278 that allows
the user to easily replace it with an ST7070. The ST7070 character generator ROM is extended to
generate 496 5x8 dot character fonts for a total of 496 different character fonts. The low power
supply (2.7V to 5.5V) of the ST7070 is suitable for any portable battery-driven product requiring low
power dissipation.

The ST7070 LCD driver consists of 16 common signal drivers and 80 segment signal drivers which
can extend display size by cascading segment driver ST7921. The maximum display size can be
either 80 characters in 1-line display or 40 characters in 2-line display. A single ST7070 can display
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3. Pad Arrangement

8 e cnwe2838 5y

> > > > > > 000 00 =nono
0v93s EREREEEBEREEEE
6£93S
86938
JIES
9693S
6£93S
€938
££938
2€93S
1£93S
08938
62935
8293S =
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12938 | B
02938 O =
61935 . N~
81938 o o
uo3s | Bl S N~
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5l93s | B
71938 w
€903 | B
[ALES
11938
oio3s | Bl Chip Size : 1750um X 5340um
603 | Bl Coordinate : Chip Center
8938 Origin : Chip Center &l
1935 | B ) )
w3 | @ Min Pad Pitch : 105um
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Correspondence between Character Codes and Character Patterns (ROM Code: 0B)

ST7070-0B-01

:;::; poDo{oo0 {O010{0011 (01000101 {010 {0111 (1000 (1001 (1010 (1011 {1100 (1101 (1110 (1111
CG L T T an s T Y CmCL)

oonolsm| | [ [GE [ 7 [ [
I:1:I e | | B
I R EEEE I R

ooto| ey | | EEEE |G

oot | o |G| R | (| | | | | (e
ool @ | EF | | | | || (et (|
oo o | B | (| | [ o o [ e
B EREEER I RERC R

a1 | (82

1010 32 trn | | [l [ [ e [ DR [

g0 | e |t | | | | | | Pl || RS

100 | @ | | (e e

101 | & | B [ [P
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Correspondence between Character Codes and Character Patterns (ROM Code: 0B)

ST7070-0B-02

b7-hd
ke-e0] 0000 (D001 |0010] 0011

oioo

o101

oo

o1t

1000

1001

010

1011 {1100

1101 {1110

11

o000

o004 |

- E: it HTHY
001

0100

0101| £ H e
o LT
onq | | e | ] | B ......

1o | LF |5

1011

1100 | B | Bt | RCE |
10 | BF | B | A | Lo e
1110 | B | Bt R | L o

111N
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4. Application Circuit

To MPU

/V\/ M/—O vss

Note:Resistor=2.2K~10K ohm
VR=10K~30Kohm

Dot Matrix LCD Panel
2 (Line) X 40 ( Characters )
5X8 dots/character
Com 1-16 Seg 1-80 D DLA Seg 1~96 DR2 DLA Seg 1~24 DR2
vce DL2 vce DL2
DR1 j DR1 j
st ST7921 Lt — st ST7921 cL1
o—— SHL2 CL2 — SHL2 CL2
—— VSS M— Vss ML
— VO — VO
v2 V3 v2 V3
ST7070
GND
CL2
cL1
M
Vo
V1
V2
V3
RS/RW/E/DB0-DB7 va
VR Resistor Resistor Resistor Resistor Resistor
0 AN AN,

5.LCD and ST7070 Connection
5.1 5x8 dots, 8 characters x 1 line (1/4 bias, 1/8 duty)

com1

2

5 coms

~

5 seet
SEG40

LCD Panel: 8 Characters x 1 line
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5.2 5x8 dots, 8 characters x 2 line (1/5 bias, 1/16 duty)

ST7070

com1

Coms
com9

CcomM16
SEG1

SEG40

%%

LCD Panel: 8 Characters x 2 line

5.3 5x8 dots, 16 characters x 1 line (1/5 bias, 1/16 duty)

ST7070

COoM1

coms
SEG1

SEG40

COomM9

COM16

‘%

§

I

"0

LCD Panel: 16 Characters x 1 line
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6. The MPU Interface

The ST7070 Series can be connected to 6800 Series MPUs. Moreover, using the serial interface it
is possible to operate the ST7070 series chips with fewer signal lines.

The display area can be enlarged by using multiple ST7070 Series chips . When this is done , the
chip select signal can be used to select the individual Ics to access.

6.1 6800 8 bits Series MPUs

vCcC VDD
RS—— RS PSB
| |
Vo |
DO to D7 DO to D7 i !
1
2 RIW RwW ST7070 i |
1
= E > E i i
/ / VI :
RES RES Va4l : :
| |
GND GND = |
J When use ex’{ernal bias
resistor
must connect
VSS
6.2 6800 4 bits Series MPUs
VCC
0 to D3
|
RS RS :
!
D4 to D7« >D4 to D7 '
|
o) RIW »RW ST7070 :
e |
= E > E :
/ 1 !
RES "|RES !
|
I
GND \Sss !
J When use external bias
resistor
must connect
LVSS
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6.3 Using the Serial Interface-For 4 SPI

VDD T

vccC

MPU

GND

RS
D7(Sl)
D6(SCL)

D5(CS

/RES

T

0 to D5

»D7(Sl)

» DB(SCL

)
ST7070
»D5(CS)

> /RES

VDD

PSB VLCD
-
%R
VO

1
| ]
| |
| i
| %R 1

V1 : :
R
V2 '
| %R i
V3 |
3R
V4 |
I % 1
| 1
GND = |

..____\%S.S__
J When use external bias

resistor

must connect
Tose

6.4 Using the Serial Interface-For 3 SPI

VCC

MPU

GND

D6(SCL)

DO to D5
—RS

D7(Sl)

D7(Sl)

D5(CS

DB(SCL
T7070

\

IRES

D5(CS)
— R/W

E

> /RES

VDDT
VDD
PSB] VLCD
| it ey 1
l %’ RO
VO ' |
| SR
V1 + !
| ER
V2 { |
i %R i
V3l '
| %R 1
| |
V4 | |
miN
GND i f\iss i
J When use external bias
o resistor

must connect
LVSS
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ST7032

17Cx80S Dot Matrix LCD Controller/Driver

. Features
5 x 8 dot matrix possible B Wide range of instruction functions:
Low power operation support: Display clear, cursor home, display on/off,
-2.7t0 5.5V cursor on/off, display character blink, cursor
Range of LCD driver power shift, display shift, double height font
-2.7t0 7.0V B Automatic reset circuit that initializes the
4-bit or 8-bit or serial MPU interface enabled controller/driver after power on and external
80 x 8-bit display RAM (80 characters max.) reset pin

EE ENE EEE E EH -

10,240-bit character generator ROM for a B Internal oscillator (Frequency=540KHz) and
total of 256 character fonts (max) external clock
64 x 8-bit character generator RAM (max) B Built-in voltage booster and follower circuit
16-common x 80-segment and 1-common x (low power consumption )
80-segment ICON liquid crystal display driver M Com/Seg direction selectable
16 x 5 -bit ICON RAM (max) B Multi-selectable for CGRAM/CGROM size
Programmable duty cycles B Instruction compatible to ST7066U and
- 1/8 or 1/9 for one line of 5 x 8 dots with KS0066U and HD44780

cursor B 12C Bus Available(ST7032i)
- 1/16 or 1/17 for two lines of 5 x 8 dots & B Gold-bumped chip available

cursor

2. General Description

The ST7032 dot-matrix liquid crystal display controller and driver LS| displays alphanumeric,
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal
display under the control of a 4-/ 8-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 256 5x8dot character fonts for a
total of 256 different character fonts. The low power supply (2.7V to 5.5V) of the ST7032 is suitable
for any portable battery-driven product requiring low power dissipation.

The ST7032 LCD driver consists of 17 common 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 line or two 16-character lines.

No extra drivers can be cascaded .

3. Pad Arrangement

54 1

Chip Size: 5130.0 x 1080.0pm s |0 CICOCICJ s s s s e s e s e s s s s s s s s o o o o s s o s s s s s 8 8 » » » DDDDD 152
B Bump Pitch : 62um (min) g 0
B Bump Size: . e
Pad No.1~54 : 54 x 97um : o T .

Pad N0.55~152 : 40 x 97um : 09

Center on Center on .
O (-2470,-445) (2470, -445) O

68 E E 139
OOOO0 eeseescecssccssocssscsssosssossosossose Ooooos

69 138
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4. LCD and ST7032 Connection

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

B Com normal direction/Seg normal direction

ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF

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

B Com normal direction/Seg reverse direction

QONMIACLIHDA3dOdA
A3dOdAXY XWVUTZAOD

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

B Com reverse direction/Seg normal direction

OB2 LNAMXASVYBCDEL
VBCDEECHIIKIWAOb

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

B Com reverse direction/Seg reverse direction

43AD9dVYZAXMANLSHO
dONWTIICIHD4A3IADIV

2Line x 16Characters,SHLC=0,5HLS=0
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5. Application Circuit
ST7066U normal mode

B Use internal resistor(9.6K ohm) and contrast adjust with external VR.
B Booster always off.

B Has 240 character of CGROM and 8 characters of CGRAM

B Internal oscillator.

Dot Matrix LCD Panel

,VDD
vouT Com 1-16 Seg 1-80 os
VIN SHLC
o
— CAPIN
~1&aPiP ST7032 £XT

5
o
\

L1
<
o
)
R

3
V4 RS,R/W,E,CSB,DB0-DB7,XRESET

To MPU

Extension mode
B Use internal follower circuit.
Booster has 2 times pump.

| |
M Has 240 character of CGROM and 8 characters of CGRAM
M Internal oscillator

Dot Matrix LCD Panel

VDD
voutr Com1-17 Seg 1-80
CLS
o g
CAP1N PSB

CAP1P ST7032 EXT
v o
vi OPR1
V3

V4 RS,RMW,E,CSB,DB0-DB7,XRESET

To MPU

VDD

1 [

1
TTTT1T
S
1l
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for glass layout

B ST7032 over Glass,6800 serial 8bit interface, with booster and follower circuit on.

ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF

ST7032 over Glass

Pin connection:

1.EXT=0

2.0PR1=0

3.0PR2=0

4.SHLC=0

5.SHLS=1

6.0PF1=0

7.0PF2=0

8.CLS=1

9.6800 serial 8bit interface
10.Vout=VIN(max 3.5V) x 2
11.C1 connect 0.1uF~1uF(SMD)
12.C2 connect 0.47uF~2.2uF(SMD)

M7 RITRONSyt]

Exrauna R EITRON G
oW O wo
oMo Y
> =E00| X
T cc cct ToTT R
E VVAA AAE VVE EE §soo000 O00E
s OOPPCVEPPSVPOOSVSSVVVVVHHPPPPVVVDDDDDDDD c sssloos<
TVVVVVVUUI1LSX11TSSUUTSTTI IDDDLLRRFFSSSBBBBBBBE RSRCCE[OOS
CT=Z0015432100TTNNSSTPP4S 738 N s 21
XXXXXXX x XX XX
"] CTTTTTTTT
——c2
]
AOUUUDDUUUMIDS<<
DODDDDRRDD SHZOD
—WNONPWN=2O on

B ST7032 over Glass,6800 serial 4bit interface, with booster and follower circuit on

ABCDEFGHI JKLMNOP

ST7032 over Glass

Pin connection:

RSTUVWXYZABCDEF | 2o
2.0PR1=0
3.0PR2=0
— 4.SHLC=0
5.8HLS=1
6.0PF1=0
7.0PF2=0
8.CLsS=1
9.6800 serial 4bit interface g
10.Vout=VIN(max 3.5V) x 2
11.C1 connect 0.1uF~1uF(SMD)
12.C2 connect 0.47uF~2.2uF(SMD)
oo oW O~ o©
oW O oo
—rr ST7032(IC bottom)
Aw x
@ T cc ccr ToTT R
E VVAA AAE VVE EE $s0000 00E
s OOPPCVEPPSVPOOSVSSVVVVVHHPPPPVVVDDDDDDDD ¢ sssloos<
TVVVVVVUU Ls ss s sss SRCC
TYYVYVYUULILSX1TSSUUTSTTI IODDLLRREF BeeBBEBE RSRCCE[OOS o
XXXXXXX x xXx xXx
c1 rr
— Tcz i —
T
DOODDOMAD<
DORRIWH SHZT
SmNeas <290
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W ST7032 under Glass, serial interface, with booster and follower circuit on

[a]a}

i

===
Lo ] T®
c1

XXX X X X X H H XX }xx

TVVVVVVVVCCCVECCTVPVVTVTT SS0000 DDDDDDDDERCROOXFQO = _ o
@200 e43210000AALSXAAESSOOESEEI | DDDHHPPPPSSSBBBEBBEEE WSSSSR - o

s UUPPSSTPPSSBUUSSSSNNDDDLLRRFFSSS76543210 B CCE

T TT 11 11T TTT TT sc2121 218

s NN PP 3 21 £
200 Moos=o
-~ ==50] lowowo
ST
Exnaun'a low O~ ©

ABCDEFGHI JKLMNOP
QRSTUVWXYZABCDEF

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.Serial interface
10.Vout=VIN(VDD) x 2

11.C1 connect 0.1uF~1uF(SMD)
12.C2 connect 0.47uF~2.2uF(SMD)

B ST7032i under Glass, IIC interface, with booster and follower circuit on

<O
oo
nn
= ~No O
v oo Qv
2 68 5%
o= | |
] « — 1
Qe
—c =5:-Lo VA
c1 o
XXX XX H H x x
VVVVVVVVGGCCVEGGPVPVYV VTT SSO0O0OVVVDDDDDDDDERCROOXFQOS —
CEOO| 43210000AALSXAASSSOO SEEI I DDDHHPPPPSSSBBEEEEEE WssssROOST ©
UUPPSSTPPI SBUU SSSNNDDDLLRRFFSSS7 6543210 B CCE
T Ti2ooTT Tt sc2121 21s
NN PP 21 H
oo i
10O = o
-~ =250 [OUOwo
oo
S lowor o

ABCDEFGHIJKLMNOP
QRSTUVWXYZABCDEF

ST7032 under Glass

Pin connection:

1.EXT=0

2.0PR1=0

3.0PR2=0

4.SHLC=1

5.8HLS=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)

|
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ST7036

Muti Select Dot Matrix LCD Controller/Driver(17Cx100S or 25Cx80S)

1. Features

B 5 x 8 dot matrix possible B Wide range of instruction functions:

B Low power operation support: - Display clear, cursor home, display on/off,
-2.7t0 5.5V cursor on/off, display character blink, cursor

B Range of LCD driver power shift, display shift, double height font
-2.7t0 7.0V B Automatic reset circuit that initializes the

B 4-bit or 8-bit or serial MPU interface enabled controller/driver after power on and external

B 380 x 8-bit display RAM (80 characters max.) reset pin

B 10,240-bit character generator ROM for a Internal oscillator(Frequency=540KHz) and
total of 256 character fonts(max) external clock

B 64 x 8-bit character generator RAM(max) Built-in voltage booster and follower circuit

B Support two display mode: (low power consumption )

|
|
- 16-com x 100-seg and 80 ICON B Com/Seg direction selectable

- 24-com x 80-seg and 80 ICON B Multi-selectable for CGRAM/CGROM size
16 x 5 -bit ICON RAM(max) B Instruction compatible to ST7066U and
Programmable duty cycles KS0066U and HD44780

- 1/8 or 1/9 for one line of 5 x 8 dots with cursor M 12C Bus Available(ST7036i)

- 1/16 or 1/17 for two lines of 5 x 8 dots & cursor M Gold bumped chip available

- 1/25 for three lines of 5 x 8 dots & cursor

2. General Description

The ST7036 dot-matrix liquid crystal display controller and driver LS| displays alphanumeric,
Japanese kana characters, and symbols. It can be configured to drive a dot-matrix liquid crystal
display under the control of a 4-/ 8-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 ST7036 character generator ROM is extended to generate 256 5x8dot character fonts for a
total of 256 different character fonts. The low power supply (2.7V to 5.5V) of the ST7036 is suitable
for any portable battery-driven product requiring low power dissipation.

The ST7036 LCD driver consists of 17 common signal drivers and 100 segment signal drivers. And
the second mode is consists of 25 common signal 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 or
16 characters in 3-line. A single ST7036 can display up to one 20-character line or two 20-character
lines or three 16-character lines.

No extra drivers can be cascaded.
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3. Pad Arrangement
B Chip Size: 5150.0 x 870.0pm
B Bump Pitch : 55um(min)
B Bump Size :

- Pad No.1~52 : 56 x 72um

- Pad No0.53~170 : 35 x 101um

53 52 1170 167

CICJCJC ][] e e e e e e s eeeesesccosecsecssocssocsesoscsscsce| | [ [
57 |OJ |
O O
O O

. 00) .

: Center on Center on :
5 (-2565,-425) (2565, -425) E
70 | OJ 0
LOOOOC0 eeseesessescscscsccscscscccscsscscssese [JOMOMN
71 152

166

4. LCD and ST7036 Connection

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

B Com normal direction/Seg normal direction

ABCDEFGHIJKLMNOP
ABCDEFGHIJKLMNOP
ABCDEFGHIJKLMNOP

3 line x 16 characters, SHLC=1 SHLS=1
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B Com normal direction/Seg reverse direction

SONMIALIH
GONMIALIH

GOUNMIANLIF

a:
a:

4dO8A
4dO8dA

a:

4dOdA

3 line x 16 characters, SHLC=1, SHLS=0

B Com reverse direction/Seg normal direction

VBCDEECH
VBCDEECH

VBCDEECH

K
K

INMOb
"INMOb

K

INMOb

3 line x 16 characters, SHLC=0, SHLS=1

B Com reverse direction/Seg reverse direction

dONWIAlH
dONWTIAlIH

dONWIAlH

0=
0=

3d08Vv
3d08Vv

0=

3d08Vv

3 line x 16 characters, SHLC=0, SHLS=0
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5. Application Circuit

W ST7036 over Glass,6800 serial 8bit interface, with booster and follower circuit on

ABCDEFGHIJKLMNOP
ABCDEFGHIJKLMNOP
ABCDEFGHIJKLMNOP

ST7036 over Glass

Pin connection:

1.EXT=0

2.0PR1=1

3.0PR2=1

4.SHLC=0

5.8HLS=1

6.0PF1=0

7.0PF2=0

8.CLs=1

9.N3=1

10.6800 serial 8bit interface
11.Vout=VIN(max 3.5V) x 2
12.C1 connect 0.1uF~1uF(SMD)
13.C2 connect 0.47uF~2.2uF(SMD)

—— (20
- —zor] ST7036(IC bottom) oz
=Z00] x
sZoo i3 o 0TTNNSSIPPBSRYY  NNDDDIOSChirioSSreseaziocwasber [Q=s -
E zxxxxxx H \‘ x J J H EE E
Cji | P R |
-
i biibblibid| L1
AO000000D00OMXI D
B ST7036 over Glass,6800 serial 4bit interface, with booster and follower circuit on
ST7036 over Glass
ABCDEFGHiJKLMNOP P\ncongection:
1.EXT=
ABCDEFGHIJKLMNOP 20PR1
ABCDEFGHIJKLMNOP e
6.0PF1=0
] 7.0PF2=0
8.CLS=1
9.N3=1
10.6800 serial 4bit interface 0
43‘ 11.Vout=VIN(max 3.5V) x 2 g%
12.C1 connect 0.1uF~1uF(SMD)
13.C2 connect 0.47uF~2.2uF(SMD)
— (20
zoo ST7036(IC bottom) oz
=T00o ce coe N H
B T TTI  L I T IPHT T I YRR
E EXXXXXX ’J H \1 x ’J ’J u ZE E
o [T
] LM
c2 [or]
1O0000 m ;U<U
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W ST7036 over Glass, serial interface, with booster and follower circuit on

ABCDEFGHIJKLMNOP ST7036 over Glass
ABCDEFGHIJKLMNOP e
ABCDEFGHIJKLMNOP i

8.CLS=1
9.N3=1
10.Serial Interface 0
Y 11.Vout=VIN(max 3.5V) x 2
12.C1 connect 0.1uF~1uF(SMD)
13.C2 connect 0.47uF~2.2uF(SMD)
— ST7036(IC bottom)

B
E
s
3
1

VVVVy
11 DDD
NDDD

D
B

wrzo

50000
HPPPPVVVDDDDDDD

NLLRRFFSSSBBBBBBSB

38C21218887654321

cwo
X

TZTOO|
x—— . <
x——a<
x——n <
oI
Ko <
Xx——o 2
—
—
—
NTZO0|

SNZO0O|
NEZOO|

ct

A— |

c2

L
HSH+—
SE—
B ag+—

501089—

B ST7036 over Glass, I°C interface, with booster and follower circuit on

ST7036 over Glass
ABCDEFGHIJKLMNOP e

ABCDEFGHIJKLMNOP SopRe—t

4.SHLC=0
ABCDEFGHIJKLMNOP ssHst
6.0PF1=0
7.0PF2=0
— 8.CLS=1
9.N3=1
10.1IC Interface 0
It 11.Vout=VIN(max 3.5V) x 2
12.C1 connect 0.1uF~1uF(SMD)
13.C2 connect 0.47uF~2.2uF(SMD)
14.Slaver address is 78H (A1=0, A0=0)
ST7036(IC bottom
oo ( ottom) oz
cc ccP T :
VVAA AAS e E §ssoo0o00 E
OOPPCVEPPI VPOO VVVVVS HHPPPPVVVDDDDDDDD c vos
VVVVVVUUTTLSX112SSUU | IDDDTNLLRRFFSSSBBBBBBBB RSRDSE lOOS o+
SZ00| 432100TTNNSSTPPBSBTT NNDDD13SC21215SS5S76543210EWBSDCT

AT

¢

i

L I

o
S
A
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ST7920

Chinese Font built-in LCD Controller/Driver

1. Feature
B Voltage operating range: B RC oscillator built in (with external R)
-2.7t0 5.5V B Low power design
B Support 8 bit, 4 bit, serial bus MPU interface - Normal mode (450uA Typ VDD=5V)
B 64 x 16-bits character display RAM (max. 16 - Standby mode (30uA Max VDD=5V)
chars x 4 lines, LCD display range 16 char. X ® VLCD (VO~ Vss): max 7V
2 lines B Graphic and character mix modes display
W 64 x 256-bits graphic display RAM B Multiple instructions :
( GDRAM )

- ( Display c
B 2M-bits Chinese fonts ROM (CGROM) (Display clear )

supporting 8192 Chinese fonts (16x16 dot - ( Return home )
matrix) - ( Displ Joff
B 16K-bits half height ROM (HCGROM) ( Display on/off )
supporting 126 character set (16x8 dot - ( Cursor on/off )
matrix) ) . .
B 64 x 16-bits character generation RAM ( Display character blink )
(CGRAM) - ( Cursor shift )
B 15 x 16-bits total 240 ICON RAM ( IRAM ) - ( Display shift )
B 33-common x 64-segment (2 lines display) - ( Vertical line scroll )
LCD drivers ) .
B Automatic power on reset - ( By_line reverse display )
B External reset pin (XRESET) ( Standb
. , , . y mode )
B With extension segment drivers display area W Built in voltage booster (2 times)

can up to 16x2 lines

2. General Description

ST7920 LCD controller/driver IC can display alphabets, numbers, Chinese fonts and self-defined
characters. It supports 3 kinds of bus interface, namely 8 bit/ 4bit and serial. All functions, including
display RAM, character generator ROM, LCD display drivers and control circuits are all in a one-chip
solution. With a minimum system configuration, a Chinese character display system can easily
achieved.

ST7920 includes character ROM with 8192 16X16 dots Chinese fonts and 126 16X8 dots half height
alphanumerical fonts. Also for graphic display it supports 64x256 dots graphic display area
( GDRAM ) and 240 dots ICON RAM. Mix mode display with both character and graphic data is
possible. ST7920 has built in 4 sets CGRAM providing software programmable 16X16 font.

ST7920 has wide operating voltage (2.7V to 5.5V) and low power consumption suitable for battery
power portable device.

ST7920 LCD driver consists of 33 common and 64 segments. Together with extension segment
driver ST7921, ST7920 can support up to 33 common x 256 segments display.

Product Font type
ST7920-0A BIG-5 code traditional character set
ST7920-0B GB code simplified character set
ST7920-0C GB code,BIG-5 code and Japanese code
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3. Pad Arrangement

31

68

30

000000000000000000000000000004

Pad pitch: 125 unit:um

EIEIEIEIEIEIEIEIEIEIEIEIDDDDDDDDDDDDDDDDDDDDDDDD[:JD/
(0'0)

02641s§!

origin: center of chip coordinates: from pad center

chip size: 5305 X 4074  Pad open: 90 X 90

O0000000oo0ooo0000000ooooooooooooooooo

B

026.1S

* chip substrate must connect to VSS

A?DDDDDDDDDDDDDDDDDDDDDDDDDDDD?
I |

98

136

origin: center of chip
coordinates: from pad
center

chip size: 5305 X
4074

Pad open: 90 X 90
Pad pitch: 125

unit: ym

*chip substrate must
connect to VSS

Built in voltage booster

Vout T —
5.4V
+__ [
ES s
VD2
2.7V X ——1
Vout
Vss L

Vss

Cap1M
Cap1P
Cap2M
Cap2P

Cap3M
Vout

VDD

VD2
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4. Application circuit 1 :

: 32 COM x 160 SEG

: VCC

m LCD

ERMMRIIANRRRRIRARRIIR NI

e

)

o | o
=

vis
s

is

A ek bkbbectEEeebbretecteel

B LCD Voltage
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5. Application circuit 2:
m LCD : 32 COM x 160 SEG

B LCD Voltage : VCC x 2 ( Voltage doubler is used ) *Vicd should not over 7v.

’ " T

(A A A

IHIHHHHHHHHHHM .

ST7920

6. Application circuit 3
m LCD : 2Line 16Chinese Word (32 COM x 256 SEG)

’_‘/ Dot Matrix LCD Panel
Com 132 Se T o Seq 756 p— o Seg 186

—— VoD L2 VDD DL2

o1 oRt
—sHi1 - ST7921 CL1 fe— si ST7921 oLt
e el sH2 o2
1o i vss M
W vo 2 V3 i 2 V3
ST7920 o
vss
o
ot

vo

vi

v2

va

DB0-DB7 va
TolPU

f
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9B6CH Segment Driver For Dot Matrix LCD

. Feature

1
B Display driving bias : static to 1/5 B Input/Output signals
B Power supply for logic : 2.7V ~ 5.5V B Input : Serial display data and control pulse
B Power supply for LCD voltage (VO~VSS) : 3V from controller IC

~7V B Output : 48 X 2 channels waveform for LCD
B Dot matrix LCD driver with two 48 channel driving

outputs - Bare chip available
B Bias voltage (VO ~ V4)

2. General Description

ST7921 is a segment driver for dot matrix type LCD display. It features 96 channels with 48 X 2 bits
bi-directional shift registers, data latches, LCD drivers and logic control circuits. It is fabricated by
high voltage CMOS process with low current consumption.

The ST7921 can convert serial data received from an LCD controller, such as ST7920, into parallel
data and send out LCD driving waveforms to the LCD panel. The ST7921 is designed for general
purpose LCD drivers. It can drive both static and dynamic drive LCD. The LSI can be used as
segment driver.

3. Pad Arrangement

""""

=1 (=] = P Py

(0,0)

3
8

N & 5 & 3 Mk G| |8

2

Size: 4720x2560 um "
Coordinate: center

= Min. PAD Pitch:
120um

109 “GSM792E" Marking: Easy to find the PAD 4

10 / Circle here to find the first PAD

o GSM792E
(] (2] (o] L] (] [ [ [e] [o] [oo] [n] [o2] [oo] [se] [os] - - - - - -

*chip substrate must connect to VSS
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4. Application Circuit : (2Line x 16 Chinese Word)

Dot Matrix LCD Panel

Com 1-32 Seg 1-64 Seg 1-96 Seg 1-96
om 0 ot DL1 °9 DR2 DL1 ©9 DR2 |———
VDD DL2 VDD DL2
DR1 j DR1 j
—— SHL1 ST7921 cL1 SHL1 ST7921 cL1
s SHL2 CL2 [ SHL2 cL2
¢+ VSS M le— vss M e
VO v s MY v w
ST7920
vss
cL2
cL1
M
)
Vi
v2
v3
DBO0-DB7 v J
O— MM —A—AN—\——A\—o
Vee(+5V/+3V) - “yR Regsister Regsister Regsister Regsister Regsister vss
To MPU

Note:Regsister=2.2K~10K ohm
VR=1K~30Kohm
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Graphic LCD Drivers Series

#COM x

Part No. #SEG VDD VLCD Booster /o] Package
ST8808 80S driver | 2.5~5.5 | Max15 X 4 bit parallel or serial Bare chip
ST8809 | 80C/S driver | 2.5~5.5 | Max15 | 2X, 3X, 4X, 5X, 6X | 4 bit parallel or serial Bare chip
ST8012 |120C/S driver | 2.5~5.5 | Max16 | 2X, 3X, 4X, 5X, 6X | 4 bit parallel or serial Bare chip
ST8011 120S driver | 2.5~5.5 | Max16 X 4 bit parallel or serial Bare chip
ST8016 | 160C/S driver | 2.5~5.5 | 15~40 X 4 /8bit parallel Gold bump
ST8024 |240 C/S driver| 2.5~5.5 | 15~42 4 /8bit parallel Gold bump

Or TCP
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ST8008

80 Output LCO Segment driver IC

1. Feature
B Number of LCD drive outputs: 80 B 4-bit parallel / serial input modes are
B Supply voltage for LCD drive: Max +16V selectable with a mode (P/S) pin
B Supply voltage for the logic system: +2.5 to B Automatic transfer function of an enable
+5.5V signal
B Low power consumption B Automatic counting function which, in the chip
B Package: 96-pin COB. selection mode, causes the internal clock to
B (Segment mode) be stopped by automatically counting 80 bits
W Shift clock frequency of input data
-20 MHz (MAX.): VDD =+5.0+ 0.5V W Line latch circuits are reset when XDISPOFF
- 15 MHz (MAX.): VDD = +3.0to + 4.5V active
- 12 MHz (MAX.): VDD = +2.5t0 + 3.0 V

B Adopts a data bus system

2. General Description

The ST8008 is a 80-output segment driver IC suitable for driving small/medium scale dot matrix
LCD panels, and is used in PDA or electronic dictionary . The ST8008 is good as a segment driver,
and it can create a low power consuming, high-resolution LCD.

3. Pad Arrangement

B Chip size: 3800(um)X1560(um)
B Pad size: 80(um)X80(um)
B Pin Pitch: 100(um)~120(um)
B Origin: chip center(0,0)
B Chip Thiclness:19 mil
w
[T
8 DO M~ OO ON o
DD OOTON = O & S N N N
[OFURCRGRLIVROROR RO =] X85 OOOOOOOOo o PIN
00ax0902oc-am
BhbbhhhbbrorX>Sixnnooon S SHE R H AR EHE Y/
mﬁﬁﬂnﬂﬂmﬁmﬂﬁﬁﬂﬂHﬂﬂﬂﬂﬂﬂﬂﬂﬂmn@ﬂﬂ@ﬁ@!!ﬂ
SEG10 O | SEG69
SEG11 o« SEG68
SEG12 SEG67
SEG13 SEG66
SEG14 SEG65
SEG15 SEG64
SEG16 ST8008 + SEGE
SEG17 SEG62
SEG18 SEG61
SEG19 SEG60
SEG20 SEG59
SEG21 SEG58
(501 5] (521 3] (541 (58] (5] 57) (5] 6 [0 ) 62 [63) (64 (€3] () ) ) s (7] (7] 72) (73] 74 7] (71 (7 (78] [79) B[] ) ) ) ]
NOFTDDOMNDODOTTANNITDONOVODO-ANNTOLOONDODNDOTNMS OO N
OB EhEEaE8853032333335388888488 3
LU LU L L L L L L L LY L L L L L L L LU L LU L L L L L L L L L LW L L
NDDNDNDDDDNDNDNNDNDDNNNDNDNNDNDNDNDNDNDNDNDNDNDNDNDNNNDNUV BV
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4. Application Circuit
4.1 When use one ST8009 and two ST8008 (160X96)

ST8009
COMSEGO0~COMSEG9:

160X96 Dot LCD Panel

#OMSEGO~COMSEG1 19

ST8008 (1)

ST8008 (2)

COMSEGO~COMSEG119

Note: L/R select Vss

Vdd L vad vdd
LP1 i LP1
P2 o P c_,|) P ‘i"
XCK Xck  of XCK oo XCK o9
Data 4 Data gXDISPOFF Data gXDISPOFF Data 8XDISPOFF
SID sb  ®© EIO1 |—x sb & EIO1 sb & ElO1 —X
SCLK: SCLK El02 [FLM SCLK EIO2 SCLK ElO2 [—
FR FR Vss FR Vss FR Vss |+
XDISPOFF
Note: L/R select Vss
4.2 When use one ST8009 and one ST8008 (112X64)
ST8009
COMSEGO~COMSEGS 112X64 Dot LCD Panel
ST8009 ST8008
OMSEGB5~COMSEG96 ~ COMSEGO~COMSEG119
Vdd vdd
LP1 i LP1
LP2 7)) LP (_n|
XCK XK o XCK o
Data 4 Data SXDISPOFF Data  SXDISPOFF
SID SID © EIO1 SID oo EIO1 —x
SCLK SCLK 02 LM SCLK El02
FR FR Vss FR Vss
XDISPOFF
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ST8009

Dot Matrix Led

96 Output LCO Common/Segment driver IC

1. Feature
B Number of LCD drive outputs: 96
B Supply voltage for LCD drive: Max +16V
B Supply voltage for the logic system: +2.5 to
+55V
B Low power consumption and low output
impedance
B Display duty selectable by internal select
register
SEL2,SEL1,SELO DUTY BIAS
000 - Segment mode
00 1 1/16 1/5 or 1/4
010 1/32 1/6 or 1/5
011 1/48 1/7 or 1/5
100 1/64 19 or 1/7
10 1 1/80 1/9 or 1/7
110 1/96 1/10 or 1/8
111 1/96 1/10 or 1/8

2

Low-power liquid crystal display power supply

circuit equipped internally.

- Booster circuit (with Boost ratio of
2X/3X/4X/5X/6X)

- Regulator circuit

- Follower circuit

Abundant command functions

- LCD bias set, electronic volume, VSS
voltage regulation internal resistor ratio and
booster frequency.

- All Functions have initial value, user can set
by programmable.

. General Description

Package: 124-pin COB.

(Segment mode)

Shift clock frequency

-20 MHz (MAX.): VDD =+5.0+ 0.5V
-15 MHz (MAX.): VDD =+3.0to +4.5V
- 12 MHz (MAX.): VDD = +2.5t0 + 3.0 V
Adopts a data bus system

4-bit parallel / serial input modes are
selectable by programmable.

Automatic transfer function of an enable
signal

Automatic counting function which, in the
chip selection mode, causes the internal clock

to be stopped by automatically counting 16,

32, 48, 64. 80. 96 bits of input data

Line latch circuits are reset when XDISPOFF
active

(Common mode)

Shift clock frequency: 4 MHz (MAX.)
Built-in X-bit shift register

Available in a single mode

Y1->YX Single mode

YX->Y1 Single mode

PS:X=16, 32, 48, 64, 64. 80, 96

The above 4 shift directions are register
selectable

Shift register circuits are reset when
XDISPOFF active

The ST8009 is a 96-output segment/common driver IC suitable for driving small/medium scale dot
matrix LCD panels, and is used in PDA or electronic dictionary . The ST8009 is good as a segment
driver or a common driver or a common/segment driver, and it can create low power consumption,
high-resolution LCD. The ST8009 have eight modes can selected to set common and segment
numbers by select pin. The ST8009 also have analog DC/DC converter to used.
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B Chip size: 5070.0(um) x1790.0 (um)

B Pad size

3. Pad Arrangement

80 (um) x80 (um)

B Pad pin pitch: 100 (um) ~ 140 (um)

B Origin : chip center (0,0)

19 mil

B Chip Thickness

=z
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L/893SNOD
8893ISNOD
6893SNOD

0693SWOD
1693SNOD
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€693SN0D
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dldvo
dedvo
Ne¢dvO
dvdvO

cla

La

olia

1013

[4e]E]
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440dsIax

093ISWOD
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¢O3SN0D
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893SN0D
693SNOD

COMSEG84

COMSEG81
COMSEG80
COMSEG76

O | COMSEG85

=
=
EEEEE

i3 | COMSEG79
il | COMSEG78
fi§ | COMSEG77
fid | COMSEG75
i3 | COMSEG74
[ | COMSEG73
1| COMSEG72

(53] (58] (&7 (e (9] fd o 03 o o g g o g iog 7

@ N
©
oR0}
L L
€N
==
oo}
oo
EIE

EIE

=

E
&

COMSEG10

COMSEG11
COMSEG12
COMSEG13
COMSEG14
COMSEG15
COMSEG16
COMSEG17
COMSEG18
COMSEG19
COMSEG20
COMSEG21
COMSEG22
COMSEG23
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4. Application Circuit for Module

Substrate Connect to Vss.

de (64X32)

In MIX Mo

4.1 When only use one ST8009

64X32 Dot LCD Panel

OMSEG0~COMSEG9:!

Vdd

XDISPOFF

FLM

vdd
LP1

n
—
]
o
o
©o

LP2
XCK

XDISPOFF

Data

SID
SCLK

ElIO2

Vss

FR

LP1

XCK
Data

4

SID
SCLK

FR

Vss

Note: L/R select Vss
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4.2 When use one ST8009 and two ST8011 (240X96)

ST8009
COMSEGO~COMSEGS 240X96 Dot LCD Panel
ST8011 (1) ST8011 (2)
kOMSEGO~COMSEG119 COMSEGO~COMSEG119
vad Vdd Vdd
LP1 i LP1 . o F oo
P2
— —~
XCK XCK o XCK oo XCK oo
Data 4 Data SXDISPOFF Data  OXDISPOFF Data  OXDISPOFF
SID sb @ o1 sb I Eo1 sSb X EO1 —x
SCLK SCLK Ei02 FLM SCLK EIO2 SCLK EIO2
ER FR Vss FR Vss FR Vss
XDISPQFF
Note: L/R select Vss
4.3 When use one ST8009 and two ST8008 (160X96)
ST8009
COMSEGO~COMSEGS 160X96 Dot LCD Panel
ST8008 (1) ST8008 (2)
#OMSEGO~COMSEG119 COMSEGO~COMSEG119
vdd L vdd Vdd
LP1 i LP1
P2 » — LP 9' LP z)'
XCK XK o — XCK o XCK o9
Data 4 Data SxDISPOFF ' Data  SXDISPOFF Data  SXDISPOFF
SID s @ Eof sb &  Elo1 sSb &  EO1 —X
SCLK SCLK 102 FLM SCLK EIO2 SCLK EIO2
FR FR Vss FR Vss FR Vss
XDISPQFF

Note: L/R select Vss
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4.4 When use one ST8009 and one ST8008 (112X64)

ST8009
COMSEGO0~COMSEGS6:

112X64 Dot LCD Panel

ST8009
OMSEG65~COMSEG96

ST8008
COMSEG0~COMSEG119

LP1

XCK

’—0

Data

SID

SCLK:
FR

XDISPOFF

Vdd
LP1
LP2
XCK
Data
SID
SCLK
FR

XDISPOFF
EIO1

EIO2

Vss

60081S

‘ ]

LP
XCK
Data

SID

SCLK

FR

XDISPOFF
EIO1

EIO2

Vss

(7]
-
<]
[=3
o
©

Note: L/R select Vss
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ST8012

Dot Matrix LCD

120 Output LCD Common/Segment driver IC

. Feature

1

B Number of LCD drive outputs: 120

B Supply voltage for LCD drive: Max +16V

B Supply voltage for the logic system: +2.5 to |
+55V

B Low power consumption and low output

|

impedance =
Display duty selectable by select pin
SEL2,SEL1,SELO |DUTY BIAS
000 - Segment mode :
001 1/32 1/6 or 1/5 -
010 1/48 1/7 or 1/5
01 1 1164 119 or 117 u
100 1/80 1/9 or 1/7
10 1 1/96 1/10 or 1/8
110 1112 1/11 or 1/9 |
111 1/120 1/11 or 1/9

select one of default modes by serial interface
pins please see Tableb.
Package: Bare chip available

(Segment mode)

Shift clock frequency

- 20 MHz (MAX.): VDD = +5.0+ 0.5V

-15 MHz (MAX.): VDD =+3.0to + 3.6 V

- 12 MHz (MAX.): VDD = +2.5t0 + 3.0 V
Adopts a data bus system

4-bit parallel / serial input modes are
selectable with a mode (P/S) pin

Automatic transfer function of an enable
signal

Automatic counting function which, in the chip
selection mode, causes the internal clock to

be stopped by automatically counting 88,

72, 56, 40. 24, 8 or 120 bits of input data

Line latch circuits are reset when XDISPOFF
active

(Common mode)

B Low-power liquid crystal display power supply g
circuit equipped internally. u
Booster circuit (with Boost ratio of 2X/3X/4X/5X/6X)
B Abundant command functions ™
LCD bias set, electronic volume, VSS voltage
regulation internal resistor ratio and booster
frequency.

All Functions have initial value, user can use
the default value or setting by programmable H
pin to set.

W If select segment mode then except booster
circuit will opened others circuit (follower and
regulator circuit) will automatic closed.

B When don't used the serial interface, we can

2. General Description

Shift clock frequency: 4 MHz (MAX.)
Built-in X-bit shift register

Available in a single mode

Y1->YX Single mode

YX->Y1 Single mode

PS:X=32, 48, 64, 80, 96. 112, 120

The above 4 shift directions are pin-selectable
Shift register circuits are reset when
XDISPOFF active.

The ST8012 is a 120-output segment/common driver IC suitable for driving small/medium scale dot
matrix LCD panels, and is used in PDA or electronic dictionary . The ST8012 is good as a segment
driver or a common driver or a common/segment driver, and it can create a low power consuming,
high-resolution LCD. The ST8012 have eight modes can selected to set common and segment
numbers by select pin. The ST8012 also have analog DC/DC converter to used.
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3. Application Circuit for Module
3.1 1/120 duty, 120 commons and 120 segments

Vop
T— COMSEGO~
P/S
DI3~DIO Dl~Dl COMSEG119
SEL.
Vob I SEL: » 120 X 120 DOT LCD PANEL
L |sew P!
XDISPOFF XDISPOFF &
Voo LR o
Vss XCK
FR FR
ol P COMSEGo
FLM EI0: El0s ~COMSEG
XCK E
ST8012 w
w
e
- S
? J | 7 N =
2 I} ¢}
23HHBREREy &
Vop ‘
Vss
Vss

3.2 1/64 duty, 64 commons and 176 segments

DI3~DIO
Vss

Voo

XDISPOFF
VoD
XCK

FR

LP

FLM

P/S

DIs~Dlo
SEL2

SEL+

SELo
XDISPOFF
LR

XCK

FR

LP

EIO:

COMSEGo~
COMSEGi1g|

21081S

64 X 176 DOT LCD PANEL

EIO2[—

COMSEGo~
COMSEGi119
S
ST8012 «
w
L
o [e]
‘? i % X 5
o =) o
2EREERE ks
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. Feature

Number of LCD drive outputs: 120

Supply voltage for LCD drive: Max +16V
Supply voltage for the logic system: +2.5 to
+55V

Low power consumption

Package: Bare chip available.

(Segment mode)

Shift clock frequency

- 20 MHz (MAX.): VDD =+5.0+ 0.5V

- 15 MHz (MAX.): VDD = +3.0to + 4.5V |
- 12 MHz (MAX.): VDD = +2.5t0 + 3.0 V

EEEE EEEN -
HE B ER

2. General Description

120 Output LCD Segment driver IC

Adopts a data bus system

4-bit parallel / serial input modes are
selectable with a mode (P/S) pin

Automatic transfer function of an enable
signal

Automatic counting function which, in the chip
selection mode, causes the internal clock to
be stopped by automatically counting 120 bits
of input data

Line latch circuits are reset when XDISPOFF
active

The ST8011 is a 120-output segment driver IC suitable for driving small/medium scale dot matrix
LCD panels, and is used in PDA or electronic dictionary . The ST8011 is good as a segment driver,
and it can create a low power consuming, high-resolution LCD.
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Pad Arrangement

Pad size: 80(um) x 80(um)

3.

B Chip size: 4860(um) x 2220(um)
| ]

| ]

Pin Pitch: 110 pm

SEG37|
SEG38|
SEG39|
SEGA40|
SEG41
SEG42|
SEGA43|
SEG44
SEGA45|
SEGA46|
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SEG67|
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SEG71
SEG72|
SEGT73|
SEG74|
SEGT75|

SEGT76|
SEGT77|

SEGT78
SEG79|
SEG80|
SEG81|
SEG82|

»
m
@
®

2€03S

0€D3S
6293S

8293S

92938
52938

KEES]

€293S

2293S

12938

0293
61938
81938
L1938

®
@
8

Bl

EERE

%
@
&

(]
m
(o}
&
8

[RREEES

[o9] [zzo3s

n
-]
o0
o
=
N

Eel]

[ [or03s

SEG15
ISEG14
ISEG13
ISEG12
ISEG11
ISEG10
SEG9
SEG8
SEG7
SEG6
SEG5
SEG4
SEG3
SEG2
SEG1
SEGO
Vvss
PS
XDISPOFF
VDD

Vo
SEG119
SEG118
SEG117
SEG116
SEG115
SEG114
SEG113
SEG112
SEG111
SEG110
SEG109
SEG108
SEG107
SEG106
SEG105
SEG104

Substrate Connect to Vss.
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ST8016

160 Output LCD Common/Segment driver IC

. Feature

Number of LCD drive outputs: 160
Supply voltage for LCD drive: +15.0 to +40.0
Vv

Supply voltage for the logic system: +2.5 to
+55V

Low power consumption

Low output impedance

Package: 186-pin TCP (Tape Carrier
Package) or Gold-bumped chip

(Segment mode)

2.

Shift clock frequency

-20 MHz (MAX.): VDD =+5.0+ 0.5V

- 15 MHz (MAX.): VDD =+3.0to +4.5V
-12 MHz (MAX.): VDD =+25t0 + 3.0V
Adopts a data bus system

4-bit/8-bit parallel input modes are selectable

with a mode (MD) pin
Automatic transfer function of an enable
signal

General Description

Automatic counting function which, in the chip
selection mode, causes the internal clock to
be stopped by automatically counting 160 bits
of input data

Line latch circuits are reset when DISPOFF
active

(Common mode)

Shift clock frequency: 4 MHz (MAX.)

Built-in 160-bit bi-directional shift register
(divisible into 80 bits x 2)

Available in a single mode (160-bit shift
register) or in a dual mode (80-bit shift
register x 2)

- Y1->Y160 Single mode

- Y160->Y1 Single mode

- Y1->Y80, Y81->Y160 Dual mode

- Y160->Y81, Y80->Y1 Dual mode

The above 4 shift directions are pin-selectable
Shift register circuits are reset when DISPOFF

The ST8016 is a 160-output segment/common driver IC suitable for driving large/medium scale dot
matrix LCD panels, and is used in personal computers/work stations. Through the use of SST
(Super Slim TCP) technology, it is ideal for substantially decreasing the size of the frame section of
the LCD module. The ST8016 is good both as a segment driver and a common driver, and it can
create a low power consuming, high-resolution LCD.

3.

Pin Connections

186 PIN TCP

<

<<

30V4dNS dIHD

186

161
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4. Application Circuit
4.1 Application Circuit for Module

VEE
50~100 ohm 5
Vo
v
Y1~Y160
F— ElO1 -
MD FR
vi I sic P 160 X 160 DOT LCD PANEL
p
H LR IDISPOFF  |—
Ve — Dio~DI7 IXCK T
o EI02
V3 |
s ST8016 A
Va | | Y1~Y160
§ T_| e 8 F |
X © o
Vss . - 9 % wAo T
Vop Q
5
FLM > g’ m
m 1 =
3 AC °ee2588°
1 p . T sma016
8 IDISPOFF
n IXCK
o 8
XDo~XD7
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ST8024

240 Output LCD Common/Segment driver IC

EEE EH EEN =

. Feature

Number of LCD drive outputs: 240
Supply voltage for LCD drive: +15.0 to +42.0
Vv

Supply voltage for the logic system: +2.5 to
+55V

Low power consumption

Low output impedance

Package: 269-pin TCP (Tape Carrier
Package) or Gold-bumped chip

(Segment mode)

2.

Shift clock frequency

-20 MHz (MAX.): VDD =+5.0 £ 0.5V

- 15 MHz (MAX.): VDD = +3.0to + 4.5V

- 12 MHz (MAX.): VDD = +2.5t0 + 3.0 V
Adopts a data bus system

4-bit/8-bit parallel input modes are selectable
with a mode (MD) pin

Automatic transfer function of an enable
signal

Automatic counting function which, in the chip

General Description

selection mode, causes the internal clock to
be stopped by automatically counting 240 bits
of input data

Line latch circuits are reset when DISPOFF
active

(Common mode)

Shift clock frequency: 4 MHz (MAX.)

Built-in 240-bit bi-directional shift register
(divisible into 120 bits x 2)

Available in a single mode (240-bit shift
register) or in a dual mode (120-bit shift
register x 2)

- Y1->Y240 Single mode

- Y240->Y1 Single mode

- Y1->Y120, Y121->Y240 Dual mode

- Y240->Y121, Y120->Y1 Dual mode

The above 4 shift directions are pin-selectable
Shift register circuits are reset when DISPOFF
active

The ST8024 is a 240-output segment/common driver IC suitable for driving large/medium scale dot
matrix LCD panels, and is used in personal computers/work stations. Through the use of SST
(Super Slim TCP) technology, it is ideal for substantially decreasing the size of the frame section of
the LCD module. The ST8024 is good both as a segment driver and a common driver, and it can
create a low power consuming, high-resolution LCD.

3.

Pin Connections

269-PIN TCP

=<

F5

30V4dNS dIHO
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4. Application Circuit
4.1 Application Circuit for Module

Vee
50~100 ohm 5
Vo
Y o
— B Y1~Yod0 -
MD FR
Vi 240 X 240 DOT LCD PANEL
—e SIC LP —
LR IDISPOFF —
\ — Dlo~DI7 IXCK[™]
—e EIO:
V3 —
|_4, ST8024 4
vi | | Y1~Y240
X © o
Vss v v K @ °
Vop o
5 5
FLM > g
m 2 = m
o AC e25858 o
e
e P 4 —— sT8024
3 IDISPOFF
=}
@ IXCK 8
XDO~XD7
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Single Chip LCD Controller/Driver Series

Part No. #COM x#SEG | TONE vDD VLCD | Booster /10 Package
ST7522 17Cx96S MONO | 2.7~5.5 | 3.5~7 2x 8 bit or serial Bare chip
ST7533 33Cx96S | MONO | 18~33 | 4~13 | 4% 8bitorserial | Gold bump
ST7565V/P| 65Cx132S | MONO |(1.8~3.3)| 4~13 | &% 8bitorserial | GO BUMP/
ST7549 5X .

STroas: 68Cx102S | MONO |(1.7~3.3)|(MAX13)| 5% | 8bit3/4-SPII2C | Gold bump
ST7568 5X .

STrooe. 68Cx102S | 4-Gray | 1.7~3.3 | MAX13 | 2% | 8bit4-SPII2C | Gold bump
ST7541 129Cx128S | 4-Gray | 1.8~33 | 4~15 | 5% | 8bit 3/4-SPIC | Gold bump
ST7528 101Cx160S 6X . 2

STreas. 0 | 16-Gray | 1.8~33 | 4~15 | %X .| 8bit3/4-SPIFC | Gold bump
ST7632 | 132Cx132RGB |65K color|(1.7~3.6)| MAX21 | TBD |8/16 bit 2,34 line SPI| Gold bump
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ST7522

17C x 96S Dot Matrix LCD Controller/Driver

1.

2,

Feature

Fast 8-bit MPU interface compatible with 80-
and 68- family microcomputers and serial
interface

Clock synchronous serial interface

Many command set Display data Read/Write,
display ON/OFF, Normal/Reverse display
mode, page address set, column address
set, status read , display all points ON/OFF,

LCD bias set, electronic volume, read/modify/

write, segment driver direction select, power
saver, static indicator, adjustable OSC
frequency, booster input voltage select,
follower input voltage and amplified ratio

General Description

selectable

4 static indicator and 96 icon available

Total 118 (segment + common + static) drive
sets

Wide range of supply voltages

-VDD-VSS : 27t05.5V
-Vbb-V5 : 35t07.0V

-VbD - VCAP3 : 3.5t07.0V

Low-power CMOS
64 level digital contrast control
Bare chip available

The ST7522 family of dot matrix LCD drivers are designed for the display of characters

and graphics. The drivers generate LCD drive signals derived from bit mapped data stored
in an internal RAM.
The drivers are available in two configurations The ST7522 family drivers incorporate

innovative circuit design strategies to achieve very low power dissipation at a wide range
of operating voltages.
These features give the designer a flexible means of implementing small to medium size
LCD displays for compact, low power systems.
The ST7522 which is able to drive 1 line of 6 Chinese characters or 2 lines of 12 Chinese characters
each line with two ST7522.

Clock frequency Number |Number of

Product name Bias Dut
On-Chip External of COM |SEG y
1.2KHz,2.4KHz

ST7522D (When VDD=3.0V) 2.8KHz 17 96 1/5,1/6 1/17,1/33
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B Chip specifications of AL pad package
B Chip size : 3720 pm x 5040 ym
110pm

B Minimum pad pitch :

3. PAD Arrangement
B Pad size : 90pm X 90um
* Substrate connect to VDD.

6IN0D/9893S
0LINOD/S893S
LLNOD/¥8D3S
CLINOD/E8DS
€LINOD/2893S
YLNOD/1893S
SLINOD/0893S
INOD/6.93S
§693S/8,93S
¥693S/..93S
£€6935/9.93S
¢6938/5.93S
16938/¥.93S
0693S/€.93S
6893S/¢/O3S
8893S/1.93S
1893S/0,93S
98935/6993S
G893S/8903S
¥893S8/.993S
£€8935/9903S
¢893S8/59903S
1893S/¥903S
0893S/€993S
6.93S/2993S
8/93S/1993S
£/93S/0993S
9/938/6593S
§/938/8993S
¥.93S/.993S

SEG88/ COM7

CAP1

C86

E(RD)

SEG89/ COM6

A | SEG90/ COM5
[ | SEG91/ COM4
[ | SEG92/ COM3
A | SEG93/ COM2
7 | SEG94/ COM1
SEGY5/ COMO

CAP3

O

CAP2

fed | V2

fes | V5

M/S

m|v3

[ | v4

o] | V1

[ | FR

CLS

RES

VDD

| RW

CSs2

/CS1

SEG73/SEGS56 | [1] fud ) fid fi fed fe3 fig fi] e Fod i i o Fsd fod g frd ) o i i i fod fod fed g fid i) fd e ) | SEG87/ COMB

SEG72/SEG55 | [2]

SEG71/SEG54 | [5]
SEG70/SEG53 | [2]

SEGB9/SEG52 | [F]

SEG68/SEG51 | [€]
SEG67/SEG50
SEG66/SEG49
SEG65/SEG48 | [5]
SEG64/SEG47
SEG63/SEG46 | [11]
SEG62/SEG45 | [12]
SEG61/SEG44 | [
SEG60/SEG43
SEG59/SEG42 | [15]

SEG58/SEG41
SEG57/SEG40

SEG56/SEG39
SEG55/SEG38
SEG54/SEG37
SEG53/SEG36 | 1]

SEG52/SEG35 | 2]

SEG51/SEG34 | ]
SEG50/SEG33
SEG49/SEG32 | k5]

SEG48/SEG31
SEG47/SEG30

SEG46/SEG29
SEGA45/SEG28
SEGA44/SEG27
SEG43/SEG26 | [¢1]

SEG42/SEG25 | [

SEG41/SEG24 | 3
SEG40/SEG23
SEGB39/SEG22 | 3]

SEG38/SEG21
SEG37/SEG20

SEG36/SEG19
SEG35/SEG18
SEGB4/SEG17 | [«

SEG33/SEG16 | []

SEG32/SEG15 | 2]

SEG31/SEG14 | []

SEG30/SEG13 | &) [e3] (] [7] (s8] (sl [0 51 (2] () el 58] ) (=) o) () (o] ) () (] (] ) (] o) ) (] o coms

COMO/SEG0
COM1/SEG1
COM2/SEG2
COMB3/SEG3
COM4/SEG4
COM5/SEG5
COM6/SEG6
COM7/SEG7
COMB8/SEG8
COMY/SEG9
COM10/SEG10
COM11/SEG11
COM12/SEG12
COM13/SEG13
COM14/SEG14
COM15/SEG15
COMI/SEG16
SEGO/SEG17
SEG1/SEG18
SEG2/SEG19
SEG3/SEG20
SEG4/SEG21
SEG5/SEG22
SEG6/SEG23
SEG7/SEG24
SEGB8/SEG25
SEG9/SEG26
SEG10/SEG27
SEG11/SEG28
SEG12/SEG29

150




SitrOri

4. The MPU Interface (Reference examples)

The ST7522 Series can be connected to either 80x86 Series MPUs or to 68000 Series MPUs.
Moreover, using the serial interface it is possible to operate the ST7522 series chips with fewer
signal lines.

The display area can be enlarged by using multiple ST7522 Series chips. When this is done, the
chip select signal can be used to select the individual ICs to access.

4.1 8080 Series MPUs

T VDD
\ 1 j
vee A0 AO vbDb P/S
A1 to A7 Cs1
&| DoOtoD7 DO to D7 2
RD RD %
WR WR
RES RES
GND i vss ©86
‘ RESET T —J
4.2 6800 Series MPUs
T VDD
\ i
VeC M VDD oS
A1to A15 — CSs1
S| Dpoto D7 Do ‘é’ o7 C
RIW RIW
RES RES
GND i vss €86
I RESET T
4.3 Using the Serial Interface
T VDD
\ T
vCC VDD
A0 % PIS
= A1to A7 |—» DECODER | cs2 N
L 1D0to D5 2
PORTA S| 5
PORTB sCL
RES RES
GND i vss €86
I RESET T
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5. Application (Master & Slave Mode)

Condition:

1. 2 time booster

2. internal follower

3. internal OSC frequency

LCD 33 x 160 dots
mmwmmmwmmmmmmmm wmwmwmmmmmm
A AR PEEE PP PRFFFEF AT LT
ST7522 = ST7522 =
Master s Slave s
oo sp050
L JLLLLT
FFFF
g Q e
" S
2 [ g e
L ey
PIS et
_J2
3 Panel size | \jiewing | Viewing
f 1 Capacitor area=3.0" | area=4.5"
T86. @il 2.20F 4.70F
g3 c2 220F 4.70F
g - c3 1uF 2.2uF
L] ca 220F 4.70F
LS
c5 2.20F 4.70F
Notice: CFNOTOLONDO L : cé 2.2uF 2.2u~4.7uF
Slave chip' & t STRSTRORTSIYNNYNY
pin had changed folow BN « Yaosconne P —— | 2 |aaeane
DESCRIPTION" table 333°Z oramsee~ggr JTaSIo
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6. Application (Only use master mode)
Resemble ST7066U+ST7065C (2 line x 16 word with 14 pin assign application)

condition

1. 68 interface

2. 2 time booster

3. internal follower
4. internal OSC frequency

LCD 17 x 96 dots

.

Rapelsze Viewing Viewing
. area=3.0" | area=4.5"
Capacitor . »
c1 2.2uF 4.70F =3 =
—— 83 A
—a5 =
c2 2.2uF 4.7uF o 1 =]
=
c3 1uF 2.2uF =
=
c4 2.2uF 4.70F ==
24
c5 2.2uF 4.70F ==
I
cé 220F | 2.2u~4.7uF ST7522 =
I
c7 22uF | 22u~4.7uF e
A
]
— ==
— = ==
vss| 1 C6 =
vDD| 2 =
RES| 3 =
A0l 4 =
RW| 5 %
El 6 g
po| 7 L L L T L L
D1 8 c1 ¢
od o | J(CCLLCCLC LR /
D3| 10 c4
D4 11 |
D5| 12 c3
De| 13 It
D7| 14 cs5
L S
c2
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ST7533

33C x 86S Dot Matrix LCD Controller/Driver

1. Features

B Direct display of RAM data through the circuit (Thermal gradient -0.15%/°C ) V5
display data RAM. voltage regulator resistors equipped

B RAM capacity : 33 x 96 = 3168 bits internally, V1 to V4 voltage divider resistors

B Display duty selectable by select pin equipped internally, electronic volume
- 1/33 duty : 33 common x 96 segment function equipped internally, voltage follower.
- 1/17 duty : 17 common x 96 segment B CR oscillator circuit equipped internally

B High-speed 8-bit MPU interface (The chip can (external clock can also be input)
be connected directly to the both the 80x86 B Extremely low power consumption Operating

series MPUs and the 68000 series MPUs) / power when the built-in power supply is used
Serial interfaces are supported. (an example)

B Abundant command functions Display data 70uA (VDD - VSS =VDD - VSS2 =3.0 V,
Read/Write, display ON/OFF, Normal/ Quad voltage, V5 - VDD =-11.0 V).
Reverse display mode, page address set, Conditions: When displays pattern OFF and
display start line set, column address set, the normal mode is selected.
status read, display all points ON/OFF, LCD m Power supply operate on the low 1.8 voltage
bias set, electronic volume, read/modify/write, Logic power supply VDD - VSS = 1.8V to
segment driver direction select, power saver, 3.3V (+10% Range)
static indicator, common output status select, Boost reference voltage: VDD - VSS2 = 1.8V
V5 voltage regulation internal resistor ratio to 3.3V
set. Booster maximum voltage limited

B Static drive circuit equipped internally for VOUT= -13V (+10% Range)
indicators. (1 system, with variable flashing Liquid crystal drive power supply:
speed.) VDD -V5=4.0Vt0o13.0V

B Low-power liquid crystal display power supply
circuit equipped internally.
Booster circuit (with Boost ratios of
2X/3X/4X , where the step-up voltage
reference power supply can be input
externally). High-accuracy voltage adjustment

Wide range of operating temperatures: -40 to
85°C

CMOS process

These chips not designed for resistance to
light or resistance to radiation.

Gold bumped chip available

2. General Description

The ST7533 is a single-chip dot matrix LCD drivers that can be connected directly to a
microprocessor bus. 8-bit parallel or serial display data sent from the microprocessor is stored in the
internal display data RAM and the chip generates a LCD drive signal independent of the
microprocessor. Because the chips in the ST7533 contain 33x96 bits of display data RAM and there
is a 1-to-1 correspondence between the LCD panel pixels and the internal RAM bits, these chips
enable displays with a high degree of freedom.

The ST7533 chips contain 33 common output circuits and 96 segment output circuits, so that a
single chip can drive a 33x96 dot display (capable of displaying 8 columnsx4 rows of a 16x16 dot
kanji font).

Moreover, the capacity of the display can be extended through the use of master/slave structures
between chips. The chips are able to minimize power consumption because no external operating
clock is necessary for the display data RAM read/write operation. Furthermore, because each chip
is equipped internally with a low-power LCD driver power supply, resistors for LCD driver power
voltage adjustment and a display clock CR oscillator circuit, the ST7533 can be used to create the
lowest power display system with the fewest components for high-performance portable devices.

PART NO. VRS temperature gradient VRS range

ST7533 -0.15%/°C -2.1V £0.03V
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3. ST7533 Pad Arrangement

B Chip Size: 7240um x 1,000 gm

B Origin: Chip Center

B Bump Pitch: 69.1um(Min.)

B Bump Size: PAD No. 001~ 005 49.1ym x 70.5um
PAD No. 006 ~ 064  56um x 60um
PAD No. 065 ~ 070  51um x 60um
PAD No. 071 ~ 083  56um x 60um
PAD No. 084 ~ 088  49.1um x 70.5um
PAD No. 089 ~ 100  70.5um x 49.1um
PAD No. 101 ~ 196  49.1um x 70.5um

PAD No. 197 ~ 208  70.5um x 49.1ym
B Bump Height: 18um(Typ)
B Chip Thickness: 660um

(0.0

100 <«

] [S5— (3312175
<[

ST7533 3 ]
PAD DIAGRAM L]
X (3266,162) :

00000 ordiinn e anw

30um i 30um
15 1 15 30um
40um um ; um
> s
25um 30um 25um 30um 30um
(- 3405,435) (3385,435)
088 084 083 071 070 065 064 006 005 001
A A A A A A A A A A
TR R P A O[] ]S
089 < | [ > 208
]
]

01
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4. The MPU Interface (Reference examples)

The ST7533 Series can be connected to either 80X86 Series MPUs or to 68000 Series MPUs.
Moreover, using the serial interface it is possible to operate the ST7533 series chips with fewer
signal lines.

The display area can be enlarged by using multiple ST7533 Series chips. When this is done, the
chip select signal can be used to select the individual ICs to access.

4.1 8080 Series MPUs

Voo
T
[ [
Vce Voo
A0 A0 C86 ——
Alto A7 Decoder Cs1
S IORQ cs2 @
[50]
g 2
=|  DOtoD7 DO to D7 E
RD RD
WR WR
RES RES P/S |
G"\‘D RESET VTS
| Vss
4.2 6800 Series MPUs
TVDD
[ [
Vee Voo
A0 A0 C86
A1to A15 Cs1 ™~
3 VMA Decoder cs2 g
a =
= DO to D7 DOtoD7  |®
E E
RW RW
RES RES P/S |
GND RESET Vss
| Vss
4.3 Using the Serial Interface
Vop or Vss
¢
[ |
Vee Vop
A0 A0 C86 —3
A1to A7 Decoder 82; 3
=) 0
o =
[%]
Port 1 > S
Port 2 SCL
RES RES PIS
__r
G""D RESET VTS
| Vss

157



Sitrori

5. Connections Between LCD Drivers (REFERENCE EXAMPLE)

The liquid crystal display area can be enlarged with ease through the use of multiple ST7533 Series
chips. Use a same equipment type.

5.1 ST7533 (master) 5.2 ST7533 (slave)
VDD ’7 T VDD ]
/S JLS CI‘_S /S /S C‘LS CLS Mis
FR »| FR FR »| FR

R 8 ™o 25 o

© 5 cL > CL| @2 © g cL »lcL| o2

5= | Ew» 0= | E»

DOF »|DOF| @ DOF »|DOF| @

Output Input vss Output Input Vss
Yara JUUUL 71T

5.3 Single-chip Structure

96 X 33
Dots

T

Master

5.4 Double-chip Structure

192 x 33 Dots

COMﬁ % SEG SEGﬁ % com
ST7533 ST7533
Master

Slave
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ST7565V/P

B65C x 132S Dot Matrix LCD Controller/Driver

1. Features
B Direct display of RAM data through the B High-accuracy voltage adjustment circuit
display data RAM. (Thermal gradient -0.05%/°C ) V5 voltage
B RAM capacity : 65 x 132 = 8580 bits regulator resistors equipped internally, V1 to
B Display duty selectable by select pin V4 voltage divider resistors equipped
- 1/65 duty : 65 common x 132 segment internally, electronic volume function
- 1/49 duty : 49 common x 132 segment equipped internally, voltage follower.
- 1/33 duty : 33 common x 132 segment B CR oscillator circuit equipped internally
- 1/55 duty : 55 common x 132 segment (external clock can also be input)
- 1/53 duty : 53 common x 132 segment B Extremely low power consumption Operating
B High-speed 8-bit MPU interface (The chip can power when the built-in power supply is used
be connected directly to the both the 80x86 (an example)
series MPUs and the 68000 series MPUs) / 60uA (VDD - VSS = VDD -VSS2 =3.0V,
Serial interfaces are supported. Quad voltage, V5 - VDD =-11.0 V).
B Abundant command functions Display data Conditions: When displays pattern OFF and
Read/Write, display ON/OFF, Normal/ the normal mode is selected.
Reverse display mode, page address set, B Power supply operate on the low 1.8 voltage
display start line set, column address set, Logic power supply
status read, display all points ON/OFF, LCD VDD - VSS =1.8Vt0 3.3V (+10% Range)
bias set, electronic volume, read/modify/write, Boost reference voltage: VDD - VSS2 = 1.8V
segment driver direction selects, power saver, to 3.3V
static indicator, common output status select, Booster maximum voltage limited
V5 voltage regulation internal resistor ratio VOUT=-16.0V (+10% Range)
set. Liquid crystal drive power supply:
W Static drive circuit equipped internally for VDD - V5 =4.0V to 13.0 V (ST7565V)
indicators. (1 system, with variable flashing V0~Vss = 4.0V to 13.0V (ST7565P)
speed.) B Wide range of operating temperatures: -40 to
B Low-power liquid crystal display power supply 85°C
circuit equipped internally. B CMOS process gold bumped chip or TCP
Booster circuit (with Boost ratios of available.
2XI3X/4X/5X/6X , where the step-up voltage M These chips not designed for resistance to
reference power supply can be input light or resistance to radiation.
externally).

2. General Description

The ST7565V/P is a single-chip dot matrix LCD driver that can be connected directly to a
microprocessor bus. 8-bit parallel or serial display data sent from the microprocessor is stored in the
internal display data RAM and the chip generates a LCD drive signal independent of the
microprocessor. Because the chips in the ST7565V/P contain 65x132 bits of display data RAM and
there is a 1-to-1 correspondence between the LCD panel pixels and the internal RAM bits, these
chips enable displays with a high degree of freedom.

The ST7565V/P chips contain 65 common output circuits and 132 segment output circuits, so that a
single chip can drive a 65x132 dot display (capable of displaying 8 columnsx4 rows of a 16x16 dot
kanji font).

Moreover, the capacity of the display can be extended through the use of master/slave structures
between chips. The chips are able to minimize power consumption because no external operating
clock is necessary for the display data RAM read/write operation. Furthermore, because each chip
is equipped internally with a low-power LCD driver power supply, resistors for LCD driver power
voltage adjustment and a display clock CR oscillator circuit, the ST7565V/P can be used to create
the lowest power display system with the fewest components for high-performance portable devices.
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PAD No. 084 ~ 088
PAD No. 089 ~ 100
PAD No. 101 ~ 196
PAD No. 197 ~ 208

Bump Height: 18um(Typ)
Chip Thickness: 660um

49.1um x 70.5um
70.5um x 49.1um
49.1um x 70.5um
70.5um x 49.1um

PART NO. VRS temperature gradient VRS range
ST7565S -0.05%/°C -2.1V £0.03V
3. ST7565V/P Pad Arrangement (COG)
B Chip Size: 7240um x 1,000 ym
B Origin: Chip Center
B Bump Pitch:  69.1um(Min.)
B Bump Size: PAD No. 001 ~ 005 49.1ym x 70.5um
PAD No. 006 ~ 064  56um x 60um
PAD No. 065 ~ 070  51pym x 60um
PAD No. 071 ~ 083  56um x 60um

VOUT maximum -
16V (+10% Range)
Logic power supply
VDD - VSS = 1.8V
t0 3.3V (+10%

22um 30um 22um

] 38um
30um

el
38um 30um

13 /(3528395

Range)

Add new booster
ratio 5 times and 6
times

Use select pin to
define display duty
as following table

115

128

ST7565V/P
PAD DIAGRAM

0000000000000000000%~0 -

Y

L

e

(00)

12

—
—
@DDDDDDDDDDDDDDDDDDDDDDDDDDD ~~~~~ DE

0000=

277

12
(-4558,-410)

(4558,

-410)

15um} 15um

24 um1

15um|
15um

<38um | 5

38um
30um
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4. The MPU Interface (Reference examples)

The ST7565V/P Series can be connected to either 80X86 Series MPUs or to 68000 Series MPUs.
Moreover, using the serial interface it is possible to operate the ST7565V/P series chips with fewer

signal lines.

The display area can be enlarged by using multiple ST7565V/P Series chips. When this is done, the

chip select signal can be used to select the individual ICs to access.

4.1 8080 Series MPUs

Voo
?
|
Vce Voo
A0 A0 C86 ——
Alto A7 Decoder CS1
S IORQ cs2 3
o el
= DO to D7 DO to D7 =
RD RD i
WR WR
RES RES P/s
GTD RESET VTS
] Vss
4.2 6800 Series MPUs
$VDD
[ |
Vce Voo
A0 A0 c86
AltoA15 Decoder CS1 [
5 VMA cs2 @
< =
= DO to D7 DOtoD7 |o
E E
RW RW
RES RES PIS
1 __
G"\‘D RESET VTS
| Vss
4.3 Using the Serial Interface
‘ $VDD orVss
Vce Vob
A0 A0 c86 |—
———CS1 (%]
A1to A7 Decoder cs2
[N ~
= =
[2]
Port 1 s
Port 2 SCL
RES RES PIS
1
GND RESET Vss
LVss
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5. Connections Between LCD Drivers (Reference Examples)

The liquid crystal display area can be enlarged with ease through the use of multiple ST7565V/P
Series chips. Use a same equipment type.

5.1 ST7565V/P (master)

5.2 ST7565V/P (slave)

VDD

Lo

MS  CL

ST75658
Master

-

CL

DOF

VDD

v
-
Eel

v

Output

A\
o
o
5

Input

VsS

Ms CLs

ST7565S
Master

CL

DOF

\ 4

A\

Output

Input

A\

CLs
FR

cL

DOF

Mis

VsS

5.3 Single-chip Structure

132 X 65 Dots

Z}

%

ST7565S

Master

5.4 Double-chip Structure

264 x 65 Dots

COM SEG

SEG {} CO

ST7565S
Master

=

ST7565S

lave
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ST7549 series

B8 x 102 Dot Matrix LCD Controller/Driver

1.General Description

The ST7549 is a driver & controller LSI for graphic dot-matrix liquid crystal display systems. It
contains 102 segment and 68 common driver circuits. This chip is connected directly to a
microprocessor, accepts 3-line or 4-line serial peripheral interface (SPI). 2-line serial interface or 8-
bit parallel interface, display data can stores in an on-chip display data RAM of 68 x 102 bits. It
performs display data RAM read/write operation with no external operating clock to minimize power
consumption. In addition, because it contains power supply circuits to drive liquid crystal, it is
possible to make a display system with the fewest components.

2. Features

B Single-chip LCD controller & driver (externally Vout voltage supply is possible)
W Driver Output Circuits - Generation of intermediate LCD bias
B 102 segment outputs / 68 common outputs voltages
B On-chip Display Data ram - Oscillator requires no external components
- Capacity: 68X102=6,936 bits (external clock also possible)
B Microprocessor Interface - Voltage converter (x4, x5)
- 8-bit parallel bi-directional interface with - Voltage regulator
6800-series or 8080-series - Voltage follower
- 4-line SPI (serial peripheral interface) - On-chip electronic contrast control function
available (only write operation) (128 steps)
- 3-line SPI (serial peripheral interface) B External RESB (reset) pin
available B Logic supply voltage range VDD1,2 -VSS
- 2-line Interface (Inter-Integrated Circuit) -1.7 t0 3.3V
Interface B Display supply voltage range VLCD -VSS
m i°C interface available (ST7548i) -4.5t0 13V
B On-chip Low Power Analog Circuit B Temperature range: -40 to +85 degree

- Generation of LCD supply voltage

3.Application Diagram

Application diagram: internal charge pump is used and single Vpp

Display 102X 68 pixels

34 102 34

ST7549

— oy

FT T

/o Voo Cvop Vss

\\/LCDOUT
'\/LCDIN

'\/DD2
'\/DD1
\/ss
\/ss:
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Application diagram: Internal charge pump is used and two separate VDbD1(VDD2)

Display 102 X 68 pixels

34 102 34
ST7549 3z
88 33 8¢S
>> >> S>>
o a1
||
1/0v/pp, CVDDIZI Vss
application diagram : External high voltage generation is used
Display 102 X 68 pixels
34 102 34
=
ST7549 3z
88 33 &%
71
8
Viz
1O /oo Cuop Vss

The required minimum value for the external capacitors in an application with the ST7548 are:

CVLCD = min. 100nF CVDD1,2= min. 1.0 ]J.F

Higher capacitor values are recommended for ripple reduction.
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4.The MPU Interface (Reference Examples)

The ST7549 Series can be connected to either 8080 Series MPUs or to 6800 Series MPUs.
Moreover, using the serial interface it is possible to operate the ST7549 series chips with fewer

signal lines.

The display area can be enlarged by using multiple ST7549 Series chips. When this is done, the

chip select signal can be used to select the individual Ics to access.

4.1 8080 Series MPUs

Vop
f
[ I
Vce Voo
A0 A0 PS0,PS2 |——
A1to A7
S ORQ Decoder /CSB >
<t
s 2
| DOtoD?7 DO to D7 =
RD » E (/RD)
WR RIW (/WR)
RES /RES ps1 -
GT‘D RESET VTS
1Vss
4.2 6800 Series MPUs
‘ ¢VDD
[ |
Vce Voo
A0 A0 PS1,PS2 —
A1 to A7
5 ORQ Decoder /CSB >
<
s ©
2| DOtoD?7 DO to D7 =
RD /RD (E)
WR /WR (R/W)
RES > /RES PSO
GT‘D RESET VTS T
) 1Vss
4.3 Using the Serial Interface (4- line interface)
¢VDD
[ |
Vce Voo
A0 A0
A1lto A7 Decoder /CSB 2
2 2
&
Port 1 SDA
Port 2 SCLK
RES /RES PS[2:0]
G"“D RESET VTS T
© ] Vss
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4.4 Using the Serial Interface (3- line interface)

‘ ¢VDD
[ |
Vcee Voo
PS2
A1to A7 Decoder /CSB 2
2 2
= @
Port 1 SDA
Port 2 > SCLK
RES IRES PS0,PS1
G"\‘D RESET VTS W
T ]Vss
4.5 Using the Serial Interface (2- line interface)
¢VDD orVss
[ I
Vce Voo
IMS
(=]
3
2 2
= Port 1 SDA o
Port 2 scL
RES IRES
RESET PS
GND Vss
\ I
J LVSS
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ST7568

68C x 1025 4-Grey Scale Dot Matrix LCD Controller/Driver

1.General Description

The ST7568 is a driver & controller LS| for 4-level gray scale graphic dot-matrix liquid crystal
display systems. It contains 102 segment and 68 common driver circuits. This chip is connected
directly to a microprocessor, accepts 4-line serial interface(SPI) . 2-line serial interface or 8-bit
parallel interface, display data can stores in an on-chip display data RAM of 68 x 102 x 2 bits. It
performs display data RAM read/write operation with no external operating clock to minimize power
consumption. In addition, because it contains power supply circuits to drive liquid crystal, it is
possible to make a display system with the fewest components.

2.

Features

Single chip LCD controller/driver for 4 GRAY SCALE STN LCD
4-level (White, Light Gray, Dark Gray, Black) Gray Scale Display with PWM and FRC Methods

Driver Output Circuits

102 segment outputs / 68 common outputs

On-chip Display Data ram

- Capacity: 68X102X2=13,872 bits

- Bitdata " 11 ": a dot of display is illuminated
in dark mode.

- Bitdata " 10 ": a dot of display is not
illuminated in dark gray mode.

- Bit data " 01 ": a dot of display is not
illuminated in light gray mode.

- Bit data " 00 ": a dot of display is not
illuminated in white mode.

Microprocessor Interface

- 8-bit parallel bi-directional interface with
6800-series or 8080-series

- 4-line SPI (serial peripheral interface)
available (only write operation)

- 2-line Interface (Inter-Integrated Circuit)
Interface

- i?C interface available (ST7568i)

On-chip Low Power Analog Circuit

- Generation of LCD supply voltage
(externally Vout voltage supply is possible)

- Generation of intermediate LCD bias
voltages

- Oscillator requires no external components
(external clock also possible)

- Voltage converter (x2, x3, x4, x5)

- Voltage regulator

- Voltage follower

- On-chip electronic contrast control function
(128 steps)

External RESB (reset) pin

Logic supply voltage range VDD -VSS

-1.7 t0 3.3V

Temperature range: -40 to +85 degree

Gold bumped chip available
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3. ST7568 Pad Arrangement (COG)

Chip Size: 10,220 um x 1000 um

Bump Pitch: PAD NO 1 ~ 148 , 250 ~ 272 : 75.5 um (com/seg)
PAD NO 149 ~ 248 : 75 um (//O) PAD NO 148 ~ 149 : 114 um

PAD NO 248 ~ 249 : 93.5 um (Reset)
PAD NO 249 ~ 250 : 95.9 um (Reset)

PAD NO 249 : 92(x) um x 60(y) um

PAD NO 126 ~ 136, 262 ~ 272 : 60(x)um x 55(y) um

Bump Height: 18 um (Typ)

|
|
|
|
|
B Bump Size:PAD NO 1 ~ 125, 137 ~ 248 , 250 ~ 261 : 55(x) um x 60(y) um
|
|
|
|

Chip Thickness: 635 um

Metal area
Bump area
Mark
|
‘
o X -
]
O (0,0 O
] ]
] ]
D T | [ | D
o 1O
136 [I} oooo — - 0 T T T ‘/DDDD“T'DDDD} 11262
T 137 L 248249250 T
} 777;0 7777777777777777 ! \/ } 777777777777777 3 ;)7777‘
R | - _ | RN
- | T I T S
[ ! —1 % | 60 55 60 [ | | |
EE Lt LS
I s = | e B I B S e e
} 151\ } } g} }%10 T } Bump Size of Bump Size of Bump Size of } T 10ﬁ‘ }g } } 1\15 }
i N 'l 60 i Top & Bottom Right & Left RES i 60_y ! . i
| (-4763,-410) } ) | (4763,-410) }
} unit.um | unit: um } unit:um |
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4.The MPU Interface (Reference Examples)

The ST7568 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs. Moreover,
using the serial interface it is possible to operate the ST7568 series chips with fewer signal lines.

The display area can be enlarged by using multiple ST7568 Series chips. When this is done, the chip
select signal can be used to select the individual Ics to access.

4.1 8080 Series MPUs

Vob
f
[ [
Vce Voo
AO > AO IMS ——
A1to A7
5 ORQ Decoder /ICS OO
©
s 0
=|  DOtoD7 » DO to D7 e
RD E (/RD)
WR > R/W (/WR)
RES /RES Ps
GTD RESET VTS
| Vss
4.2 6800 Series MPUs
fVDD
[ |
Vce Vop
A0 > A0 IMS |
A1to A7
5 IORQ 4 Decoder ——»/CS -
©
s 2
= DO to D7 |« » DO to D7 e
RD > /RD (E)
WR > /WR (R/W)
RES |« > IRES ps
GTD RESET VTS
LVss
4.3 Using the Serial Interface (4-line interface)
Vob
?
\ I
Vce Vop
A0 A0 IMS
A1to A7 Decoder /ICS 9
2 8
= %
Port 1 sl
Port 2 SCL
RES /RES PS
G"\'D RESET VTS T
| Vss
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m  68-duty/parallel-6800/VLCDIN-internal/VDD2=VDD/internal-OSC

68 duty

8-bit Parallel 6800
Internal OSC
T9(Test9) for Monitor VO
C=1uf

NZ oo
“Z00
°o=zoo0

0SC - VDD (internal)
T10 - VDD (default)
MODE - VDD (68-duty)
PS - VDD (parallel)
IMS - VDD
sls
clE|E
o|G|G
M1 |1
s|o|0
110

(6800)

—omo
copmn
w®wz0O0
rwzZz0O0
@wz0oO0
®wZ00

wrZ0O0
~b2z0O0

0O0=vww
0O0=vo

OO=Sww
0O0Swuw

©=z200

oenNzoo
c|C C
0|0 o
MM - [M
22 3
12 1

//__)1

ITO Pad for monitor VO test

N0z 00
@200
N9z 00
®nz00

3]
7

[ZAup]

>

oo

w

[ZA%)

i)

oo

m  65-duty/parallel-6800/VLCDIN-internal/VDD2=VDD/internal-OSC

0sC - VDD (internal)
65 fiUty T10 - VDD (default)
8-bit Parallel 6800 MODE -- VSS (65-duty)
Internal OSC ) PS ~ VDD (parallel)
T9(Test9) for Monitor VO IMS - VDD (6800)
C=1uf
s|s
clc clclc|c|E|E 355?83 gg
olo ololo|o|e|e EIEIZ|E m|m MM
MM M{M|M[M[1 |1 GIG|r (R |33 4|4
9|8 2103(113 oI 2|3 0|1
ST7568 v
v
L
v VE R v vvED R
Erere— T DDDDDDDDDTTTTTTTTTRRWACMD ss;QE
_©7=200] 9 76543210D012345678SDROSSD SSNT S
eNz oo
cic |c|f clc |c
olo |ofs olo |o
M|M - |M[E MMM
2|2 3|8 s|6 |5
12 Tle 203 |4
T
e [
ITO Pad for monitor VO test
g clp|p p A L
s 1 o c

wanz00

OO=Svwaw
OO0Svwm

VOSw«
OO0Swa
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68-duty/parallel-8080/VLCDIN-internalvVDD2=VDD/internal-OSC

0sC - VDD (internal)
68 duty TI0 - VDD (default
8-bit Parallel 8080 MODE - VDD (68-duty)
Internal OSC PS ~ VDD (parallel)
T9(Test9) for Monitor VO IMS -~ VSS (8080)
C=1uf
s|s
c|C C|C|C|C|E|E SSCCCC c|c
oo o|o|o|o|G|G EEﬁgaﬁ ﬁg
M[M M{m{m[m[1 |1 NNEREHE 4|4
98 2|1|0(s|o|0 10
1o 3(4(5(6 3|4
©-+Z 00
“==Z00
ST7568 v
VoL
\A'AAY M \Aa% Lc
DDDD v VER I'v OTvO SSVVgD
I —— TDDDDDDDDDDDDDTTTTTTTTTRRWACMDPD1DS\/V\/V\/SSSS‘8
_©==200] 9112276543210D012345678SDROSSDSEODC0O123422SSN7
oNZ 00
c|c c|C c|C c|c
oo 0|0 o0 |O|0
MM - | M| M| MM MM
2|2 3|3 S|6 5|5
12 12 2|6 76
>-¢
v \
- N N O | |
ITO Pad for monitor VO test R
E cip|p DIDP|P|P|R A b L
s U pD|R[D b
D

i

OO0Sww
OO0Svwo

OO0OZww
OO0Zwuw

68-duty/serial-4Line/VLCDIN-internal/VDD2=VDD/internal-OSC

0sc - VDD (internal) D0~D5 -~ VDD (no used)
68duty TI0 - VDD (default RWR - VDD (no used)
4-Line Serial Interface MODE - VDD (68-duty) ERD - VDD (noused)
Internal OSC PS ~ VSS (serial)
T9(Test9) for Monitor VO IMS ~ VDD (4-Line)
C=1uf
s|s
c|c|c|c c|c
c|C C|C|C|C|E|E s|s
(o] e} o|o|0o|0o|G|G EEaaaa 33
MM M{M[M{M|1 |1 GG3333 """"" 44
9|8 21051133 103456 34
©-=Z00
==Z00
ST7568 v
Vo
\VAAAY M \A% Lc
DDDD A VE R I v OTVO SSVV(D:DR
Ta TDDDDDDDDDDDDDTTTTTTTTTRRWACMDPD1DSVVVVVSSSS‘SE
_©=200] 9112276543210D012345678SDROSSDSEODC0123422SSNt S
oNZ 00
c|c c|C c|C |c|C
o0 0|0 0|0 o0
MM - |M[M] M M- M| M
2|2 3|3 S|6 5|5
112 112 2(6 716
¢ >0 0 o0
]
Y —
- I
ITO Pad for monitor VO test k o s [
E g ‘s c[Plbls t
U U L7 D | b
o

OO0O=+vuw
OO0=+vo©

OO=Sw«w
OO0Swuw
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m  68-duty/ 12C interface /VLCDIN-internal/VDD2=VDD/internal-OSC

™ - VDD (no used)
0sc - VDD (internal) T12 - VDD (no used)
628 duty TI0 - VDD (default T13  — VDD (no used)
12C Interface MODE - VDD (68-duty) T14 - VDD (noused)
Internal OSC T6 - VSS SA1~SA0 ~ VSS (slaveraddress)
T9(Test9) for Monitor VO T15 - VSS SDA (need external pull up resister)
(R:=1 Ef SCL (need external pull up resister)
- s|s
clc clelclc|ele s|s|S|¢¢|S e
olo ololo|o|e|e ElE[ololole MV
MM M{M[MM|1 |1 GG3333 44
9|8 2(1|0|S|0|0 103456 3|4
110 OO0OS+wuw
OO0OSww©
L ]
SssDD vy
VVVV DD M VA% Lc
DDDDSAAAOOSSV VTTTTT VT OTVO SS\/VgD R OO0Zw«w
R — TDDDDCIIIUUAADTTTTTTTTTRI 1111 DI D1DSVVVVVSSSs, JE CoOSwo
_©~zo00| 91122LNNNTT 10D012345678S12345 D6EODC0123422SSN7 S ===
oeNzZ o0
c|c c|C c|Cc c|c
o|o 0|0 o0 |O|0
NIEYS IRy M M- M|M
2|2 3|3 S|6 5|5
112 12 2|6 76
oo o8
- a
]
ITO Pad for monitor VO test
R s L
E D DB c
D |8 b
wh Ly
m (&)
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4 Gray Scale Dot Matrix LCD Controller/Driver

1.General Description
The ST7541 is a driver & controller LSI for 4-level gray scale graphic dot-matrix liquid crystal display
systems. This chip is connected directly to a microprocessor, accepts Serial Peripheral Interface
(SPI) or 8-bit parallel display data and stores in an on-chip display data RAM of 128 x 129 x 2 bits. It
performs display data RAM read/write operation with no external operating clock to minimize power
consumption. In addition, because it contains power supply circuits necessary to drive liquid crystal,
it is possible to make a display system with the fewest components.

2. Features

B 4-level (White, Light Gray, Dark Gray, Dark) Gray Scale Display with PWM and FRC Methods

DDRAM data [ 2n : 2n+1 ] G Scal
2n n+1 ray Scale
0 0 White
0 1 Light gray
1 0 Dark gray
1 1 Dark
(Accessible column address, n=0,1, 2, ...... , 125, 126, 127)
B Driver Output Circuits B On-chip Low Power Analog Circuit
B 128 segment outputs / 128+1 common - On-chip oscillator circuit
outputs - Voltage converter (x3, x4, x5 or x6)

B Applicable Duty Ratios

- Various partial display
- Partial window moving & data scrolling
B On-chip Display Data RAM
- Capacity: 128 x 129 x 2= 33,024 bits
B Microprocessor Interface ]
- 8-bit parallel bi-directional interface with
6800-series or 8080-series

- Voltage regulator (temperature coefficient:
0.125%/ C, or external input)

- On-chip electronic contrast control function
(64 steps)

- Voltage follower (LCD bias : 1/5 to 1/12)

Operating Voltage Range

- Supply voltage (VDD): 1.8 to 3.3V

- LCD driving voltage (VLCD = V0 - VSS): 4.0

- 4-line serial interface (4-line-SIF) to15.0V
- 3-line serial interface (3-line-SIF) B Package Type
- lIC serial interface - Application for COG
6800, 8080, - -
ST7541 4-Liné , 3-Line interface Sifronix
(without IIC interface)
ST7541i IIC interface |:| E—
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3. ST7541 Pad Arrangement (COG)

B Chip Size: 12,575 um x 1,220 um

B Bump Pitch:

B PAD NO 1 ~ 229, 353 ~ 385: 55 um (COM/SEG), PAD NO 230 ~ 352: 75 um (I/O),

B PAD NO 229 ~ 230: 84 um, PAD NO 352 ~ 353: 913 um

B Bump Size:

B PAD NO 1~ 196, 218 ~ 229, 353 ~ 364 : 35(x) um x96(y) um PAD NO 197 ~ 217, 365 ~ 385 :
96(x) um x35(y) um

B PAD NO 230 ~ 352 : 55(x)um x60(y) um

B Bump Height: 18 um (Typ)

B Chip Thickness: 635 um

6 6
e e
Sl S |:| (i
e 15 1
80 n B 30 ( 63 14|
B RTE
Metal area K47 =
PAD NO 1~196
(-5764.8,595) unit: um Bump area EQB “g §;§:§§3 (5968,247) unitum
) (4415,260) unit:um )
| 19 / 1
197[|fEIDDDD—"—"—'-—' Ooooa O 385
O \% O
O O
a O
a |
O X O
O (0,0) |
O O
O O
O O
O O
w0 gpoO-7-00 ooog === =="000 0Ooogo | Ojss
718 229 230 352 353 34
Ny " 6 6 6 6 (5968,291) unitum
-4767,-372) unit: N 0
153 %} ( ) unitum Sl ok Sk e
! G\LH o GXL:H H____T o
} T 4 T % 7 ?QK Tw
e*: v | 6* | L5 _—
T Fe R
12108 L 67

PAD NO 197~217 PAD NO 230~352
PAD NO 365~385
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4. Power Pad Connect

The pinning of the ST7541 is optimized for single plane wiring e.g. for chip-on-glass display
modules. Display size: 129 X 128 pixels.

B Application diagram: internal charge pump is used and s single VDD

Display 129 X 128 pixels

CoM SEG COoM

\VOUT_IN

ST7541
o3

*6 if external oscillator 5/|/ I_J_‘
Cvout

0 Voo Cuoo Vss

\VDD2
\/DD1

Vs

Vs
\VOUT_ouT

B Application diagram: Internal charge pump is
used and two separate VDD1(VDD2)

Display 129 X 128 pixels

COM SEG CoM

ST7541

DD1

\/DD2

\/ss1
OUT_OUY
OUT_IN

oL |

Q

VD1

*6 if external oscillator S/I/ Voo
Cvout
110

Vooz  CvopzVss

B application diagram : External high voltage generation is used

Display 129 X 128 pixels

COM SEG coMm

ST7541
38
>>

*6 if external oscillator S/I/
Vi

V0 Vop  CvooV'ss

VOUT_IN

\VDD2
[\/OD1

—vouT_out

The required minimum value for the external capacitors in an application with the ST7541 are:
CVLCD = min. 100nF CVDD1,2= min. 1.0 yF
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5. The MPU Interface (Reference Examples)

The ST7541 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs.
Moreover, using the serial interface it is possible to operate the ST7541 series chips with fewer
signal lines.

The display area can be enlarged by using multiple ST7541 Series chips. When this is done, the
chip select signal can be used to select the individual Ics to access.

5.1 8080 Series MPUs

Voo
f
[ [
Vce Voo
A0 > AO
cs1 cst -
B
=]  DOtoD7 - DO to D7 =
RD > E (/RD)
WR » RIW (/WR)
RES IRES
GTD RESET st
] Vss
5.2 6800 Series MPUs
Vob
T
[ |
Vce Vob
A0 A0 IMS [
cs cst
2
= DO to D7 $ DO to D7 =
RD /RD (E)
WR > /WR (RIW)
RES IRES ps
GTD RESET Vis
LVSS
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5.3 Using the Serial Interface (4-line interface)

fVDD
[ I
Vce Vob
A0 A0
cst > CS1 hn
2 [Te)
: 5
Port 1 > S|
Port 2 » SCL
RES |« > /RES
GTD RESET VTS
LVSS
5.4 Using the Serial Interface (3-line interface)
Vop
f
[ I
Vce Vob
cst > CS1 5
] [ts]
= G
Port 1 > S|
Port 2 » SCL
RES [« » /RES
GTD RESET VTS
LVSS
5.5 Using the Serial Interface (lIC interface)
Vop
f
[ I
Vce Vob
R R
5 3
. =
= Port 1 > SDA %)
Port 2 » SCL
RES [« > /RES
RESET
GND Vss
l I
LVSS
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6. ST7541 Application Note

ST7541

Internal analog circuit PS0:VDD VR:OPEN
Resolution : 129(128COM+ICOM)*128(SEG) PS1:VSS VEXT:OPEN
Interface:8080 series PS2:VSS TO~T9:OPEN
OSC1:External for input TA:VSS MF[2:0]:VDD OR VSS=(0,0,0)
(the same pin shoud be connected together, TB:VSS DS[1:0]:VDD OR VSS=(0,0)
for example,pin246(D0) connect to pin247(D0) REF:VDD (MF[2:0]&DS][1:0] is ID of this
exclude power pin) INTRS:VDD IC,
these pins cannot be left open)
C=1uF
SN —
< [comn | 12 g Lot [coms
353 comes | —>
wm | W
%0 Vi
349 v2
48 v
7 va
345-346 Vv |—X
—1 344 VDD
———— 342-343 osc1
1341 Vvss
+——1 340 INTRS
- T e 1
1w | sew | 3 | ves
Lt 3 | wer
35 [ oo
e | T80 X
vevs oo |
. )
—1 312 Ds1
- =
t—1 309 MF1
* P— 308 MF2 _] 2 Vo
b oo i 20 i
m p— 306 TA 19 V2 :’
t— 300-305 Vvss 18 V3
N t—{ s | _vssz [ va ©
¢ 268-283 VDD2 ©
h ——f— zo2207 VDD 16 vout s 5
oz |07 s o7
w =) D6 14 D6
e | D5 © 05
oz | 4 2 oe
252-253 D3 ¥ 1 D3
S et ] T o -
& 165 246-247 o b—m————————— 8 Do
s | ERD 7 | Ero
20243 | RW_WR 6 RW_WR
wow | M I a0
T | RST 4 RST
236~237 csB 3 CsB
r— 235 Vvss 2 VSs
— 234 PS2 1 VDD
— 233 PS1
—— 232 PSO
— 2 VDD
230 ™ X
[ | —
i Tcomr—

W [z Toomv |—>

[ coms [ ]

H
3
3
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ST7541

Internal analog circuit
Resolution : 129(128COM+ICOM)*128(SEG)
Interface : 4 SPI
OSC1:External for input
(the same pin shoud be connected together,
for example,pin246(D0) connect to pin247(D0)
exclude power pin)

>

—

PS0:VSS
PS1:vDD
PS2:VSS
TA:VSS
TB:VSS
REF:VDD
INTRS:VDD

¢ 7

il

160

165

A T

385

como

SEG127

%
%

coMe4

comss

cowss | 1]

ST7541

VR:OPEN

VEXT:OPEN

TO~T9:OPEN

MF[2:0]:VDD OR VSS=(0,0,0)
DSJ[1:0]:VDD OR VSS=(0,0)
(MF[2:0]&DS[1:0] is ID of this IC,
these pins cannot be left open)
C=1uF

pa—

g [ [ cowsz |——
3 ;
comes | ——>
a5 vo
350 vi
349 v2
348 V3
347 va
45340 W —X
— VoD
sess | osct
— s vss
340 INTRS
339 VoD
338 VEXT  |—C
| s vss
336 REF
b+ 335 VoD
oo | T8-T0 ——
20525 | VOUTIN
—t— 313 VoD
1 12 st
1 ant Dso
+—1 310 MFO
1 309 M1
+— 308 MF2 13 vo
1 o7 T 12 vt
T W °
0005 vss ) v3 5
— w0 | vss2 9 V4
1 s | voD2 ©
S VoD [ & [ wvour } —
250-261 [ 7 | so | ©
250259 D6 6
btz D5
bt zsezss D4
bt s [
250251 [
2029 D1
2247 [
w2 | ERD
226 | RW_WR
20201 A0 5 A0
20z RST 4 RST
236237 csB 3 csB
—1 235 Vvss 2 vss
—1 234 Ps2 1 VoD
L a3 st
232 PSO
L1 o VoD
230 T —X
[0 | comsz —
(228 | comzr —
28 T comr ——
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ST7541

comes

¢«

Internal analog circuit PS0:VSS VR:OPEN
Resolution : 129(128COM+ICOM)*128(SEG) PS1:VSS VEXT:OPEN
Interface : 12C PS2:vDD TO~T9:OPEN
OSC1:External for input TA:VSS MF[2:0]:VDD OR VSS=(0,0,0)
(the same pin shoud be connected together, TB:VSS DS[1:0]:VDD OR VSS=(0,0)
for example,pin246(D0) connect to pin247(D0) REF:VDD (MF[2:0]&DSJ[1:0] is ID of this IC,
exclude power pin) INTRS:VDD these pins cannot be left open)
SA[1:0]:VDD OR VSS=(0,0) C=1uF ; R=10KJ# ¥
(SA[1:0] are Slave address of 12C)
o [ W0
350 V1
349 V2
348 v
7 va
wws | R |—X
—— 344 VDD
342-343 osc1
—1 341 VSS
340 INTRS
<« = 339 Voo
PANEES 3 | vear X
& 3 — 337 Vss
S ReF
—+—1 335 VDD
o | T8-To | ——
oA
—r—1 313 VDD
—1 312 DS1
— 31 DSO0
F —1 310 MFO
+—1 309 MF1
+—— 307 B 0 Vi
0 [ T v o
oo | vss v
N . e 7 va ©
. ooy VDD2 ©
- = o [ vowr e
o1 | D7(SCL) s
w e | asoA N1 . 2
256-257 | D5(SDA_IN) ©
252257 | D3tsDAOUT)
S e | e
&—{ 165 | comes | +—1 26267 | DO(SAD)
e | T
20 a0
mam | RsT 3 RsT
236~237 CSB
s vss 2 vss
234 ps2 [+ [ wo }
+—— 233 PS1
— 232 PSO
— 23 VDD
230 T8 —X
[z | —
o T oowr S
1 [218 [ comr ——>

1
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ST7541

Internal analog circuit

Resolution : 129(128COM+ICOM)*128(SEG)

Interface : 3 SPI
OSC1:External for input

(the same pin shoud be connected together,
for example,pin246(D0) connect to pin247(D0)

exclude power pin)

—

PS0:VSS
PS1:vDD
PS2:VSS
TA:VSS
TB:VSS
REF:VDD
INTRS:VDD

—

T T ]
1w T eow ]
& | cowsr |
o s ]

385

comoe

ST7541

365

VR:OPEN

VEXT:OPEN

TO~T9:OPEN

MF[2:0]:VDD OR VSS=(0,0,0)
DS[1:0]:VDD OR VSS=(0,0)
(MF[2:0]&DS[1:0] is ID of this IC,
these pins cannot be left open)
C=1uF

coms2

[ ]
(28 | comzr —

28 T comz ——

pam—

—— 344 VDD
342-343 osc1
— 341 VSS
s | vea X
+——| 337 VSS
-
.
— 312 DS1
— 311 DS0
e T
.
+—— 308 MF2 12 Vo
—— 307 B 1" Vi
+—— 306 TA 10 V2 °
¢—— 300-305 VvSss 9 V3 °
¢ 284-299 Vss2 8 V4 ©
¢+ 268~283 VDD2 ©
- [
e
e
¢+ 252-253 D3
250251 D2
248-249 D1
—t 246~247 DO
S S v E_RD
242243 RW_WR
240241 A0
236~237 CSB 3 CsB
$——| 235 VSS 2 VSS
——| 233 PS1
— 232 PSO
230 ™ X
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ST7528

16 Gray Scale Dot Matrix LCD Controller/Driver

1.General Description

The ST7528 is a driver & controller LSI for 16-level gray scale graphic dot-matrix liquid crystal
display systems. It contains 2 Mode (160X100,132X128) for Segment and Common driver circuits.
This chip is connected directly to a microprocessor, accepts Serial Peripheral Interface (SPI),IIC or
8-bit parallel display data and stores in an on-chip display data RAM of 160 x 129 x 4 bits. It
performs display data RAM read/write operation with no external operating clock to minimize power
consumption. In addition, because it contains power supply circuits necessary to drive liquid crystal,
it is possible to make a display system with the fewest components.

2. Features
B 16-level (White Mode ~ Dark Mode) Gray Scale Display with PWM and FRC Methods

DDRAM data [ 4n : 4n+3
A A1 an+2 an+3 Gray Scale
0 0 0 0 White Mode
0] 0 0] 1 Gray Level 1
0] 0 1 0 Gray Level 2
1 1 0 1 Gray Level 13
1 1 1 0 Gray Level 14
1 1 1 1 Dark
- (ModeO: Accessible column address,n =0, 1, 2, ...... , 129, 130, 131)
- (Mode1: Accessible column address,n =0, 1, 2, ...... , 157, 158, 159)
B Driver Output Circuits B On-chip Low Power Analog Circuit
- Mode 0 : 132 segment outputs / 128+1 - On-chip oscillator circuit
common outputs (16-level gray scale) - Voltage converter (x3, x4, x5 or x6)
- Mode 1: 160 segment outputs / 100+1 - Voltage regulator (temperature coefficient: -
common outputs (16-level gray scale) 0.125%/ C, or external input)
B Applicable Duty Ratios - On-chip electronic contrast control function
- Various partial display (64 steps X 8)
- Partial window moving & data scrolling - Voltage follower (LCD bias: 1/5 to 1/12)
B On-chip Display Data RAM B Operating Voltage Range
- Capacity: 129 160 4 = 82,560 bits - Supply voltage (VDD): 1.8 to 3.3V
- 16-Gray Level display dot is illuminated by 4 - LCD driving voltage (VLCD = V0 - VSS): 4.0
bit data control to 15.0V
B Microprocessor Interface B Package Type
- 8-bit parallel bi-directional interface with - Application for COG

6800-series or 8080-series
- 4-line serial interface (4-line-SIF)
- 3-line serial interface (3-line-SIF)
- lIC serial interface

6800 , 8080 , - -
ST7528 4-Line , 3-Line interface Sitronix

(without IIC interface)

ST7528i IIC interface |:| E—
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3. Power PAD Connect

The pinning of the ST7528 is optimized for single plane wiring e.g. for chip-on-glass display
modules. Display size: 160 X 100 pixels or 132 X 128 pixels.

B Application diagram: internal charge pump is used and s single VDD

Display 160 X 100 pixels
Display 132 X 128 pixels

CoM SEG CoM

ST7528
&

DD

DD2

\/DD1

\
OUT_OU
OUT_IN

5
Cvout

*6 if external oscillator
[S] Voo Cwoo Vss

B Application diagram: Internal charge pump is used and two separate VDD1(VDD2)

Display 160 X 100 pixels
Display 132 X 128 pixels

com SEG COoM

\VOUT_IN

ST7528
o3

*6 if external oscillator 5/|/ Voo1Cypps

0 Von,  CuoozVss

\/DD2
'\/DD1
V/s:

Vs:
[VOUT_OU

>

Cvout

B Application diagram : External high voltage generation is used

Display 160 X 100 pixels
Display 132 X 128 pixels

COM SEG COM
5
ST7528 3z
58 31 33
>> >> 2' S

*6 if external oscillator S/I/

0 Vorz  Cvoo Viss

The required minimum value for the external capacitors in an application with the ST7528 are:
CVLCD = min. 100nF CVDD1,2= min. 1.0 pyF
Higher capacitor values are recommended for ripple reduction.

<
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4. The MPU Interface (Reference Examples)

The ST7528 Series can be connected to either60X86 Series MPUs or to 6800Swries MPUs.
Moreover, using the serial interface it is possible to operate the ST7528 series chips with fewer

signal lines.

The display area can be enlarged by using multiple ST7528 Series chips. When this is done, the

chip select signal can be used to select the individual Ics to access.

4.1 8080 Series MPUs

?VDD
I |
Vce Vop
A0 » AO
Cs1 Cs1
2 S
= DOto D7 | 3| DOto D7 E
RD > E (/RD)
WR RIW (WR)
RES [« » /RES
GND ﬁ% Vss
[ |
| Vs
4.2 6800 Series MPUs
$VDD
[ I
Vcce Vob
AO AO IMS |
cst cst
8
DO to D7 |« | D0 to D7 E
RD IRD (E)
WR /WR (RIW)
RES IRES ps !
GTD ek VTS
J__Vss
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4.3 Using the Serial Interface (4-line interface)

TVDD
[ I
Vce Voo
A0 > A0
» CS1
5 Cs1 §
= 7
Port 1 » Sl
Port 2 > SCL
RES |« > /RES
G“I‘D el e
éVss
4.4 Using the Serial Interface (2-line interface)
fVDD
[ |
Vce Vobbp
Cs1 » CS1 ©
g
%
Port 1 > Sl
Port 2 > SCL
RES [« » /RES
GTD RESET VTS
] Vss
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ST7632

65K Color Dot Matrix LCD Controller/Driver

1.General Description

The ST7632 is a driver & controller LS| for 65K color graphic dot-matrix liquid crystal display
systems. It generates 396 Segment and 132 Common driver circuits. This chip is connected directly
to a microprocessor, accepts Serial Peripheral Interface (SPI) or 8-bit/16-bit parallel display data
and stores in an on-chip display data RAM. It performs display data RAM read/write operation with
no external operating clock to minimize power consumption. In addition, because it contains power
supply circuits necessary to drive liquid crystal, it is possible to make a display system with the
fewest components.

2. Features

Driver Output Circuits

- 396 segment outputs / 132 common outputs

Applicable Duty Ratios

- Various partial display

- Partial window moving & data scrolling

On-chip Display Data RAM

- Capacity: 396 132 4 =209,088 bits

- 256 colors (RGB)=(332) mode

- 4K colors (RGB)=(444) mode

- Dithered 65K colors (RGB)=(565) mode

- Dithered 262K colors (RGB)=(666) mode

- Dithered 16M colors (RGB)=(888) mode

Microprocessor Interface

- 8/16-bit parallel bi-directional interface with
6800-series or 8080-series

- 4-line serial interface (4-line-SIF)

- 3-line serial interface (3-line-SIF)

- lIC serial Interface

On-chip Low Power Analog Circuit

- On-chip oscillator circuit

- Voltage converter (x2, x3, x4, x5, x6, x7, x8)

- Voltage regulator (with temperature
compensation by software setting)

- On-chip electronic contrast control function
(512 steps)

- Voltage follower (LCD bias: 1/5 to 1/12)

Operating Voltage Range

- Supply voltage (VDD, VDD1): 1.7 to 3.6V

(vDD2, VDD3, VDD4, VDD5): 2.4 to

3.3V

- LCD driving voltage (VLCD = VO - VSS): 4.5
to 18.0V

B Temperature measurement circuit

- On-chip temperature measurement without
external component

LCD driving voltage (EEPROM)

- To store contrast adjustment value for better
display

Package Type

- Slim chip for TCP

- Application for COG

6800, 8080, - -

ST7632 4-Line , 3-Line interface M
(without IIC interface)

ST7632i IIC interface

IiC
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