HOLTEK

HT163A

Dot Matrix LCD Controller and Driver

Features

¢ Low power operating voltage: 2.7V to 5.5V
¢ Internal LCD driver: 16 commons and
40 segments (segment can be extended
by HT16021/HT1608/HT1608L/HT'1609L)
4-bit or 8-bit interface function
Interface bus clock rating: 4 MHz (Vpp=5V)
Built-in 80x8 bits display RAM
9920-bit character generator ROM for a
total of 240 character fonts
- 208 character fonts (5x8)
- 32 character fonts (5x10)
¢ Character generator RAM

- 8 character fonts (5x8)

- 4 character fonts (5x10)

General Description

The HT163A is a dot matrix LCD controller and
driver LSI with low power consumption and
fabricated by CMOS technology. It can operate
with either a 4-bit or an 8-bit microcontroller at
high speed clock rating. The HT'163A built-in

¢ Programmable duty cycles
- 1/8 duty for one line of 5x8 dots with
cursor
- 1/11 duty for one line of 5x10 dots with
cursor
- 1/16 for two lines of 5x8 dots with cursor
¢  Built-in oscillator circuit with external
resistor
¢ Powerful instruction set: Display clear,
display on/off, cursor home, cursor on/off,
display character blink, cursor shift, display
shift
¢ Built-in power on reset function
¢ Low power consumption

CGROM and CGRAM provide user-friendly in-
terface for the programmer. It contains 208 5x8
dot character fonts and 32 5x10 dot character
fonts for a total of 240 different character fonts.
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Pad Assignment

I O O O O O O
R R 3§ B 882 8 8 ¥ 8 8 9 8
SEG22 B E OB Z] 2] @ El Ed E4 | sEG39
SEG21|[2] E3 | SEG40
SEG20| & COoM16
SEG19| [ COM15
SEG18 COM14
SEG17|[g] COM13
SEG16 Ed | comiz2
SEG15 E3| comi1
SEG14|[F COM10
SEG13 B3 | coma
SEG12 B4 | coms
SEG11 E3d| comz
SEG10|[3 (0.0 E3 | come
SEG9 COMS5
SEGS |[[3 COM4
SEG7 Ed | coms
SEG6 Fa | comz
SEGS B3 | com1
SEG4 |9
SEG3 kg | DB7
seGz |E g | pBs
SEG1 B4 [ pes
vss | B3 3| pB4
FE B0 EBEOEB® B3| pea
B4 B4 B1 B4 B3 Ed DB2
38 SSsFsegE 83" g8

Chip size: 104 x 134 (mil)?
* The IC substrate should be connected to VSS in the PCB layout artwork.
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Pad Coordinates Unit: pm
Pad No. X Y Pad No. X Y

1 ~1183.70 1521.30 41 1183.70 ~1453.70
2 ~1183.70 1396.30 42 1183.70 -1328.70
3 ~1183.70 1271.30 43 1183.70 -1203.70
4 ~1183.70 1146.30 44 1183.70 -1078.70
5 ~1183.70 1021.30 45 1183.70 -953.70
6 ~1183.70 896.30 46 1183.70 —828.70
7 ~1183.70 771.30 47 1183.70 —603.70
8 ~1183.70 646.30 48 1183.70 —478.70
9 ~1183.70 521.30 49 1183.70 -353.70
10 ~1183.70 396.30 50 1183.70 —228.70
11 ~1183.70 271.30 51 1183.70 ~103.70
12 ~1183.70 146.30 52 1183.70 21.30

13 ~1183.70 21.30 53 1183.70 146.30

14 ~1183.70 ~103.70 54 1183.70 271.30

15 ~1183.70 —228.70 55 1183.70 396.30

16 ~1183.70 -353.70 56 1183.70 521.30

17 ~1183.70 —478.70 57 1183.70 646.30

18 ~1183.70 —603.70 58 1183.70 771.30

19 ~1183.70 —728.70 59 1183.70 896.30

20 -1183.70 —853.70 60 1183.70 1021.30
21 -1183.70 -978.70 61 1183.70 1146.30
22 ~1183.70 ~1103.70 62 1183.70 1271.30
23 -1183.70  —1228.70 63 1183.70 1396.30
24 -1121.90  —1357.10 64 1183.70 1521.30
25 —985.90 -1357.10 65 937.50 1535.90
26 ~824.60 -1357.10 66 812.50 1535.90
27 —699.60 -1357.10 67 687.50 1535.90
28 ~574.60 -1357.10 68 562.50 1535.90
29 —449.60 -1357.10 69 437.50 1535.90
30 —324.60 -1357.10 70 312.50 1535.90
31 ~199.60 -1357.10 71 187.50 1535.90
32 —74.60 -1357.10 72 62.50 1535.90
33 50.40 ~1357.10 73 —62.50 1535.90
34 175.40 -1437.10 74 ~187.50 1535.90
35 300.40 -1437.10 75 -312.50 1535.90
36 425.40 -1437.10 76 —437.50 1535.90
37 550.40 -1437.10 77 —562.50 1535.90
38 675.40 -1437.10 78 —687.50 1535.90
39 800.40 -1437.10 79 —812.50 1535.90
40 925.40 —1437.10 80 —937.50 1535.90
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Pad Description

Pad No. Pad Name o Description
1~22 SEG22~SEG1 O |LCD driver output for segment signal
23 VSS — | Ground
;g 828{) (I) Connects external resistor for RC Oscillator circuit
26~30 V1~V5 P | Power supply for LCD driver level
31 CL1 O | Clock to latch serial data send to the extension driver
32 CL2 O | Clock to shift serial data
33 VDD — | Power supply for logic circuit
34 M O |The alternating signal to convert LCD drive waveform to AC
35 D 0 Character pattern data corresponding to each segment signal,
“0” is Non-selected, “1” is Selected
Register select signal
36 RS I “0” : Instruction register (for write)
Busy flag, address counter (for read)
“1” : Data register, (for read and write)
. Select read or write
37 R/'W I |“0”:Write
“1”: Read
38 E I |Start data Read/Write
Low order bidirectional tri-state data bus pins for transmitting
39~42 DB0~DB3 I/0 | and receiving data between the MPU and the HT163A. These
pins are not used during 4-bit operation
High order bidirectional tri-state data bus pins for transmitting
43~46 DB4~DB7 I/0 | and receiving data between the MPU and the HT163A. The
DB7 pin can be used as a busy flag
47~62 COM1~16 O |LCD driver output for common signal
63~80 SEG40~23 O |LCD driver output for segment signal
Notes:

1. Vpp=V1>V2>V3>V4>V5 must be maintained

A. Internal oscillator operation
using oscillation resistor Rr

HT163A

OSCl

08CO

Ri= 91k 2% (VDD=5V)
Ri= 75k2+2% (VDD=3V)

Rt

v
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B. External clock operation
TH  TL
0.7V —
HT163A =T T
0scCl 0S8CO 0.3Vop E 3
»ile »
tRC  trc
—>
Clock Input Open
— 0,
Duty= THE TL><1OO/o

2. Two clock options:
Pin: E (without pull high)

PMOS

NMOS

4. Output terminal:
Pin: CL1,CL, M, D

3. Input terminal:

Pin: RS, R/WB (with pull high)

7;7—| él PMOS PMOS

NMOS

5. I/O terminal: (DB0~DB7)

p— Input
Enable
PMOS O ’
NMOS
dvios Output
|_d ] Data Enable
NMOS
p
Absolute Maximum Ratings*
Supply Voltage ........ccoeeeeneeeenene. —0.3V to 6.0V Storage Temperature ............... —40°C to 125°C
Input Voltage ............... Vss—0.3V to Vpp+0.3V Operating Temperature ............. —20°C to 75°C

*Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.
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D.C. Characteristics

Vpp= 4.5V~5.5V operation Ta=-20 to 75°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpbD Conditions
Vbp Operating Voltage — — 4.5 — 5.5 \'%
. 4.5V~
VLcD LCD Driving Voltage 55V Vbpp—-V5 3.0 — 5.5 A%
. 4.5V~
Ipp Power Consumption 55V fosc=270kHz — 0.35 0.6 mA
Input High Voltage 4.5V~
VIHL | (except OSCI) 5.5V - 22 | — | Vb |V
Input Low Voltage 4.5V~
VILL | (except OSCT) 5.5V - 03 | — 1 06 |V
Input High Voltage 4.5V~ Vbbb
ViH2 | (0scD) 5.5V - 1o | — | Voo |V
Input Low Voltage 4.5V~
Vie | oscn 5.5V - — || Y
Output High Voltage | 4.5V~ |Iog=—0.2mA
Vout | (pBo~DB7) 5.5V |(DBO~DB7) 24 | — | — v
Output Low Voltage 45V~ | Io,=1.2mA
VoLt | pBo~DBY) 5.5V |(DBO~DB7) — || 4V
Output High Voltage | 4.5V~ | Iog=—0.04mA
VoH2 | (oxcept DBO~DBY) 5.5V | (except DBO~DB7) 0.8Vpp| — | — |V
Output Low Voltage 4 5V~ | Io,=0.04mA
VoL2 | (except DBO~DB7) 5.5V | (except DBO~DB7) — | — [%Vop V
A5V Vicp=4V, Icom=0.05mA
Rcom Driver on Resistor 5' 5V~ (Between VDD, V1, V4, — — 20 kO
: V5 and each COM pin)
A5V Vicp=4V, IsgG=0.05mA
Rseg Driver on Resistor 5' 5V~ (Between VDD, V1, V4, — — 30 kO
: V5 and each SEG pin)
4.5V~
ILEAK Input Leakage Current 55V Vin=0 to Vpp -1 — 1 pA
Rpy Pull-high Resistance 5V | Vpp=5V 100 40 20 kO
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Vpp=2.7V~4.5V operation Ta=-20 to 75°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vbbb Conditions
Vbp Operating Voltage — — 2.7 — 5.5 \'%
. 2.7V~
Vicp LCD Driving Voltage A5V Vpp-V5 2.7 — 5.5 Y
. 2.7V~
Ipp Power Consumption 45V fosc=270kHz — 0.15 0.3 mA
Input High Voltage |2.7V~
VIHL | (except OSCI) 45V - 0.7Vbp| — | Vbp | V
Input Low Voltage |2.7V~
VILL | (except OSCT) 45V - 03 | — | 055 |V
Input High Voltage |2.7V~
Viaz (0SCI) 45V — 0.7Vpp| — VbD A4
Input Low Voltage |2.7V~
Viz | oscn 45V - — | — [%2Vop| V
Output High Voltage | 2.7V~ | Iog=—0.2mA
Vout | ppo~DBY) 4.5V | (DB0O~DB7) 0.7Vbp| — - v
Output Low Voltage |2.7V~| Ior,=1.2mA
Vor1 | pBo~DB7) 45V | (DBO~DB7) — | — (02| V

Output High Voltage | 2.7V~ | Iog=—0.04mA

VOH2 | (except DBO~DB7) | 4.5V | (except DBO~DB7) 08Vop| — | — |V
Output Low Voltage | 2.7V~ | Io1,=0.04mA
VoL2 | (except DBO~DB7) | 4.5V | (except DBO~DB7) — | — [%2Vpp| V
27V~ Vicp=4V, Icom=0.05mA
Rcom Driver on Resistor 45V (Between VDD, V1, V4, — — 20 kO
: V5 and each COM pin)
27V~ Vicp=4V, IsgG=0.05mA
Rsea Driver on Resistor 45V (Between VDD, V1, V4| — — 30 kO
: V5 and each SEG pin)
Input Leak: 2.7V~
ILEAK Cnilientea age 45y | ViN=0to Vbp -1 — 1 BA
Rpra Pull-high Resistance | 3V | Vpp=3V 500 100 45 kO
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A.C. Characteristics

Vpp=4.5V~5.5V operation

Ta=-20 to 75°C

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpbD Conditions
fosc Clock Oscillator Frequency 5V R=91kO 190 270 350 kHz
4.5V~
fc External Clock Frequency 55V — 125 250 350 kHz
trRC External Clock Rise Time 4.5V~ — — — 0.2 us
5.5V
trC External Clock Fall Time 4.5V~ — — — 0.2 us
5.5V
4.5V~
Duty External Clock Duty 5 5V — 45 50 55 %
tc E Cycle Time 4.5V~ Write Mode 500 — — ns
5.5V
. . 4.5V~ .
tr, tP E Rise/Fall Time 55V Write Mode — — 20 ns
. 4.5V~ .
tw E Pulse Width 55V Write Mode 230 — — ns
— . 4.5V~ .
tsul R/W and RS Setup Time 5.5V Write Mode 40 — — ns
— . 4.5V~ .
tH1 R/W and RS Hold Time 5.5V Write Mode 10 — — ns
. 4.5V~ .
tDsw Data Setup Time 55V Write Mode 60 — — ns
. 4.5V~ .
tDHW Data Hold Time 5.5V Write Mode 10 — — ns
tc E Cycle Time 4.5V~ Read Mode 500 — — ns
5.5V
. . 4.5V~
tr, tP E Rise/Fall Time 55V Read Mode — — 20 ns
. 4.5V~
tw E Pulse Width 5.5V Read Mode 230 — — ns
= . 4.5V~
tsu2 R/W and RS Setup Time 5.5V Read Mode 40 — — ns
— . 4.5V~
tH2 R/W and RS Hold Time 55V Read Mode 10 — — ns
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Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpbD Conditions
. 4.5V~
tDDR Data Output Delay Time 55V Read Mode — — 120 ns
. 4.5V~
tDHR Data Hold Time 5.5V Read Mode 5 — — ns
tow Clock Pulse Width 4.5V~ InFerface with 800 — — ns
5.5V |driver
tr, tP Clock Rise/Fall Time 4.5V~ Inperface with — — 100 ns
5.5V |driver
. 4.5V~ | Interface with
tcsu Clock Setup Time 55V |driver 500 — — ns
. 4.5V~ | Interface with
tsu Data Setup Time 55V |driver 300 — — ns
tDH Data Hold Time 4.5V~ Inperface with 300 — — ns
5.5V |driver
. 4.5V~ | Interface with
tbDM M Delay Time 55V |driver —-1000 — 1000 ns
Vpp=2.7V~4.5V operation Ta=-20 to 75°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
VpbD Conditions
fosc Clock Oscillator Frequency 3V Re=75kQ 190 270 350 kHz
2.7V~
fc External Clock Frequency A5V — 125 250 350 | kHz
. . 2.7V~
trRC External Clock Rise Time A5V — — — 0.2 us
. 2.7V~
trC External Clock Fall Time A5V — — — 0.2 us
2.7V~
Duty External Clock Duty A5V — 45 50 55 %
tc E Cycle Time 2.7V~ Write Mode 1000 — — ns
4.5V
. . 2.7V~ .
tr, tr E Rise/Fall Time A5V Write Mode — — 25 ns
. 2.7V~ .
tw E Pulse Width A5V Write Mode 450 — — ns
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Test Conditions
Symbol Parameter Min. Max. | Unit
VpbD Conditions
— . 2.7V~ .
tsu1 R/W and RS Setup Time A5V Write Mode 60 — ns
— . 2.7V~ .
tH1 R/W and RS Hold Time A5V Write Mode 20 — ns
. 2.7V~ .
tDsw Data Setup Time A5V Write Mode 195 — ns
. 2.7V~ .
tDHW Data Hold Time A5V Write Mode 10 — ns
tc E Cycle Time 2.7V~ Read Mode 1000 — ns
4.5V
. . 2.7V~
tr, tr E Rise/Fall Time A5V Read Mode — 25 ns
. 2.7V~
tw E Pulse Width A5V Read Mode 450 — ns
— . 2.7V~
tsu2 R/W and RS Setup Time A5V Read Mode 60 — ns
= . 2.7V~
tH2 R/W and RS Hold Time A5V Read Mode 20 — ns
. 2.7V~
tDDR Data Output Delay Time A5V Read Mode — 360 ns
. 2.7V~
tDHR Data Hold Time Read Mode 5 — ns
4.5V
tow Clock Pulse Width 2.7V~ Int.:erface with 800 — ns
4.5V | driver
tr, tP Clock Rise/Fall Time 2.7V~ Int.:erface with — 200 ns
4.5V | driver
. 2.7V~ | Interface with
tcsu Clock Setup Time A5V | driver 500 — ns
. 2.7V~ | Interface with
tsu Data Setup Time A5V | driver 300 — ns
. 2.7V~ | Interface with
tpH Data Hold Time A5V | driver 300 — ns
. 2.7V~ | Interface with
tbDM M Delay Time A5V | driver —-1000 1000 ns
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Timing Diagrams

¢ Write mode timing diagram

VIH1
RS )3 ViL1 7E<
4 tsui E P tH1 &
RW ¥ Vit 7/VIL1
> et
f——— v ——p
F ViH1 ViH1 /
E 72 Vi S(V|L1 F ViL
trP| & [4— ipsw —Pp| [& P IDHW
DB0~DB7 9 validData X VI
tc
¢ Read mode timing diagram
E VH1
RS >§( ViLt JK
¢ tsuz P P tH2 &
RAW # Viri 3\V|H1
> |t
f—— v ——p
ViH1 ViH1 /
E ViL1 / S(V|L1 F VL
[ 4—toDR—
trp] | ¢ »| kR
DBO~DB7 vore Valid Data vou
tc
¢ Interface mode with external driver timing diagram
P [&tF
CL1 ’z VoOH2 Vohz X Vois
fow
_’i et tw
/ \ VoH2 VoH2 / \
CL2 ¢ Vor2 / S( VoL 3
le—— tosu—p] —
£ VOH2 ¥
D X >§( Vo2 7§<
l4¢——— iDH —————Pp]
Pl tsu &
M Hvowz
» o |e

12
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Functional Description

The HT163A LCD driver consists of 16 common signal drivers and 40 segment signal drivers which
can extend display size by cascading segment driver HT'1608, HT'1608L or HT1602L. The maximum
display size can be either 80 characters in 1-line display or 40 characters in 2-line display.

orioL

»
»

»

Q
g
(=] =
z 3 5
; 3 >
3 o
w w
N S 8
o0 = 2 2 T
=) %] 1
s £ s s s 8R8:3 8 & o 1
: II II
<< <0
258:48¢
550338
< T
& = =<
s 2 S
-] =<
s g 8
s
L< » 009 0Qg
m
B SRERZG
1T T T 1
<< OO w]
58%%%¢5¢"
503318
< T
z d <
o 2 ¢
s B 5
s
L< >0 09 0og
m
M ORERZ2R
|| |I
<K<K SO o” [w]
583£35¢
5O°3Tg
< T
z 3 =<
a3 ] ?
< =] =<
N r %
LS
< > 009 90
m
M SRER2IR
< < < < < < gT ||_T
5 G £ | N =
FAASMAWMAMAIMAWA—O 3
o

|¢—— Voo (1/5 bias) ——

|sued @o1

27th Aug '98



HDLTEK# HT163A

The HT163A has two kinds of interface type with MPU: 4-bit and 8-bit bus. 4-bit bus and 8-bit bus
is selected by DL bit in the instruction register. It can receive both instructions and data from the
MPU. Some instructions set the operation modes, such as function mode, data entry mode, display
mode, read or write both data and address etc.

Instruction Table

Instruction Code Execution

: <. time
Instruction __| Description
RS [R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1 DB0 (fosc=270

kHz)

Clear Write “20H” to
display DDRAM

0 0 0 0 0 0 0 0 0 1 |and set DDRAM 1.52ms
address to “00H”
from AC.

Display Set DDRAM address
Return to “O0H” from AC and
home return cursor to it’s

o|lolo|o|lo|o|o| o] 1 x rignalpositionif 1.52ms
shifted.

The contents of
DDRAM are not

changed.

Entry Assign cursor moving

mode set direction and make

shift of entire display

o|of[o]o0o|o0|[0]| 0|1 |ID SH|enable 37ps

I/D: 1-Increment
0-Decrement

SH: 1-Display, Shift
on

Display Set display (D), cursor
ON/OFF (C), and blinking of
control cursor (B) on/off

0 0 0 0 0 0 1 D C B |control bit. 37us
D: 1-On, 0-Off
C: 1-On, 0-Off
B: 1-On, 0-Off
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Instruction Code Execution
: <. time
Instruction __| Description
RS [R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1 DB0 (fosc=270
kHz)
Cursor or Set cursor moving and
display display shift control
shift bit, and the direction,
without changing of
oloflo|o|o]|1|sc|rRL|X | x DDRAMdata. 37us
S/C: 0-Cursor move
1-Display
R/L: 0-Shift to the left
1-Shift to the
right
Function Set interface data
set length,
DL: 0-4 bits/1-8 bits
0o|o|[o0|0|1|DL|N|F|X X [punbersofdisplayline, 37,
N: 0-1 line/1-2 lines
display font type.
F: 0-5x7dots
1-50-5x10 dots
Set Set CGRAM address
CGRAM 0| 0] O 1 |AD5|AD4|AD3|AD2|AD1|/ADO|in address counter 37us
address
Set Set DDRAM address
DDRAM 0 | 0| 1 |A6 |AD5|AD4|AD3|AD2|AD1|/ADO|in address counter 37us
address
Read Whether during
busy internal operation or
flag and not, can be known by
address reading BF.
The contents of address
0 | 1 | BF |AD6|AD5|AD4|AD3|AD2|AD1|ADO|counter can also be Ous
read.
BF: 0-Can accept
Instruction
1-Internally
operating
Write data | | o |D7 D6 |D5| Da| D3| D2 | D1 | Do |Write data intointernal 43ps
to RAM RAM,DDRAM/CGRAM
Readdata | ;1 | 1 | D7 | D6 |D5|D4| D3 | D2 | D1 | Do [Readdatafrominternal 43,
from RAM RAM DDRAM/CGRAM
* “X”: don’t care
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¢ The character generator ROM (CGROM ) generates 5x8 dot or 5x10 dot character patterns from
8-bit character codes. It can generate 208 5x8 dot character patterns and 32 5x10 dot character
patterns. User-defined character patterns are also available by mask-programmed ROM.

¢ Example of correspondence between address data and character pattern (5x8 dots)

EPROM Address Data
LsSB
A11 A10 A9 AB A7 A6 A5 A4 A3 A2 A1 AD |04 O3 02 O1 00
0 0 0 O
0 0 0 1
0 0 1 0
00 1 1
01 0 O
01 0 1
01 1 0 0
0 1 1 00 010 o 1 1 1 0 0 0 0 O <—Cursorposition
10 0 0J]0 0 0O O O
10 0 1]0 0 0 0 O
101 0]J]0 00 0O
101 1]0 00 00O
11 0 0|0 0 0O O O
11 0 1]0 00 0O
111 0]0 00 0O
111 1]0 0 0 0 O
Character Code Line Position

¢ Example of correspondence between address data and character pattern (5x10 dots)

EPROM Address Data
LSB
A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 (04 O3 02 O1 OO
0 0 0 O 0 0
0 0 0 1 0
0 0 1 0
0 0 1 1
01 0 O
01 0 1
01 1 0 0
0 1 o1 00100 1T 1 1 0 0 0 O
10 0 O 0 0 0 O
10 0 1 0 0 0 O
1 01 0|0 0 0 0O O |« Cursorposition
1.0 1 1 0O 0 0 0 O
11 0 0 0O 0 0 0 O
11 0 1 0O 0 0 0 O
11 1 0 0O 0 0 0 O
11 1 1 0O 0 0 0 O
Character Code Line Position
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00oooog

oooooog

00oooog

oooooog

00oooog

oooooog

00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080

00oooog

CG
0]

LLLL |LLLH |LLHL |LLHH | LHLL | LHLH|LHHL |LHHH| HLLL |HLLH | HLHL|HLHH| HHLL |HHLH|HHHL HHHH
RAM

Upper
4 bits
Lower
4 bits
LLLL

HOLTEK

LLLH

27th Aug '98

00000 | 00000 | 00000 (00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 90000 | 00000 | 00000 | 00000 | S5558 | 82528

00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | sooes | oooos
00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | oogee | oooos
00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00000 | sooes | oooos
00000 | 00000 | 00000 | 80000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 80000 | 00000 | oooeo | ooooo
00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | SS5SS | ©5558

00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000

00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | SS5SS | ©5558
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | d0000 | 00000 | 00000 | 00000

00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00000 | sooes | oooos

00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 0000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | oogee | ooooo
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | d0000 | 00000 | 00000 | 0o0oog
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 0o0o0g
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 000040 | 00000 | 00000 | 00000 | 00040
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 000800 | 00000 | 00000 | 00000 | 00000 | 00000 | 0000 | 00080
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000
00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | 10000 | 00080

4)
(8)
(8
(2)
)
(6)

LLHL
LLHH
LHLL
LHLH
LHHH
HLLL
HLLH
HLHL
HLHH
HHLL
HHLH
HHHH




HT163A

HOLTEK

Ho00)

¢ Character codes and character patterns (ROM code

OOmmmE0000

oosomooooo

oomooomooo

1110 | 1111

OOomooEoooo
Jara

000Dooooo

o
1]

0000000000

OOOEEERO00

commooo

o
=

o O
ooomoon
oooooao

ooomooo

ooomooo
ooomooo

ooooooo

ooooooo

woo0oooo
[ eefa/a=a)

EEEEE
m000000

ooooooo
mOooooom
mOooooom

mOooooom
mooooom
0ooooao

oooooao

Doooooo
ooooooo
EEREOOR
ooooooo
0ooooao

0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101

cG

3]
cG

@

cG

@

CG

“4)

CG

(5}

(6)

cG

@)

cG

(8)

(1}

[

CG

)

cG
)
cG

(8)

CG

(6)

@

cG

()

Upper|
4 bits

Lower
4 bits

600000 | RAM
*x¢xx0001| RAM

XxxxD010| RAM

x¢xx0011 | RAM

X00(0100 | RAM

xxx0101| RAM

xxx0110 | RAM

xxx0111| RAM

001000 | RAM

001001 | RAM

xx¢1010| raAM

xxx1011 | RAM

xxx1100 | RAM

xxx1101 | RAM

xxx1110 | RAM

xox1111| RAM
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HOLTEK i ’

HT163A

Application Circuits

Number of Lines

Character Font

Number of Common

Duty

Bias

1

5x8 dots+cursor

8

1/8

1/4

1

5x10 dots+cursor

11

1/11

1/4

2

5x8 dots+cursor

16

1/16

1/5

¢ L.CD panel (5x8 dots, 8 characters x 1 line)

COM1
COM2

COM3

COoM4
COMs5

COM6

COMm7

COMs8

SEGO

SEG1

SEG2
SEG3

SEG4

SEG5
SEG6

SEG7
SEG8

SEG9

SEG10

SEG39

Bias voltage divider circuit

HT163A
vDD V1 V2

v3 V4 V5

VDD

|

VR

(1/4 bias, 1/8 or 1/11 duty)

VDD Vi

HT163A
v2 V3

v4 V5

VoD

Tl

(1/5 bias, 1/16 duty)

19

VR
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HOLTEK HT163A

¢ L.CD panel (5x10 dots, 8 characters x 1 line)

COM1
COM2
COM3
COM4
COMs5
COMé6
COM7
CcomMs8
COM9
COM10

§

COM1

SEGO
SEG1
SEG2
SEG3
SEG4
SEGS5
SEG6
SEG7
SEG8
SEG9

SEG39
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¢ L.CD panel (5x8 dots, 8 characters x 2 lines)

COM1
com2
COM3
COoM4
COMs5
COM6
COoM7

COM8

COM9
COM10
COMM1
COM12
COM13
COM14
COM15

COM16

SEGO
SEG1
SEG2
SEG3
SEG4
SEGS
SEG6
SEG7
SEG8
SEG9

SEG10

SEG39
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