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RAM Mapping 32>4 LCD Controller for I/OgsC

General Description

The AIP31621 is a 128 pattern (32>4), memory mapping, and multi-function LCD driver.
The S/W configuration feature of the AIP31621 makes it suitable for multiple LCD
applications including LCD modules and display subsystems. Only three or four lines are
required for the interface between the host controller and the AIP31621. The AIP31621
contains a power down command to reduce power consumption.

Features

Operating voltage: 2.4V~5.2V

Built-in 256kHz RC oscillator

External 32.768kHz crystal or 256kHz frequency source input
Selection of 1/2 or 1/3 bias, and selection of 1/2 or 1/3 or 1/4 duty LCD applications
Internal time base frequency sources

Two selectable buzzer frequencies (2kHz/4kHz)

Power down command reduces power consumption

Built-in time base generator and WDT

Time base or WDT overflow output

8 kinds of time base/WDT clock sources

32>=4 LCD driver

Built-in 32><4 bit display RAM

3-wire serial interface

Internal LCD driving frequency source

Software configuration feature

Data mode and command mode instructions

R/W address auto increment

Three data accessing modes

VLCD pin for adjusting LCD operating voltage

Block Diagram
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Note: CS: Chip selection
BZ, BZ: Tone outputs
WR, RD, DATA: Serial interface
COMO0O~COMS3, SEG0~SEG31: LCD outputs
IRQ: Time base or WDT overflow output
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Pin Assignment

SEG7 1 ~ 48[ SEG8
SEGE [ 2 47 ] SEG9
SEG5 3 461 SEG10
SEG4 [4 451 SEG11
SEG3 5 441 SEG12
SEG2 |6 43 SEG13
SEG1 7 421 SEG14
SEGO 8 41 SEG15
Cs g 401 SEG16
RD 10 391 SEG17
WR [ 11 381 SEG18
DATA (12 371 SEG19
VvSSs [13 361 SEG20
0SCO 14 351 SEG21
0SsCI 15 341 SEG22
VLCD [ 18 331 SEG23
VDD 17 321 SEG24
RQ 18 31 SEG25
BZ |19 30 SEG26
BZ 20 291 SEG27
CoMO [ 21 28] SEG28
COM1 22 271 SEG29
COM2 [ 23 261 SEG30
COM3 [ 24 2571 SEG31
Pad Coordinates
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chip size:  2.095mm*1.980mm
The IC substrate should be connected to VDD in the PCB layout artwork.
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AlP31621
Pad Coordinates

NO. Name Coordinate NO. Name Coordinate
1 SEG<7> | (1126.10 64.00) 25 SEG<31> | (497.35 1803.10)
2 SEG<6> | (1246.10 64.00) 26 SEG<30> | (377.35 1803.10)
3 SEG<5> | (1366.10 64.00) 27 SEG<29> | (257.35 1803.10)
4 SEG<4> | (1486.10 64.00) 28 SEG<28> | (137.35 1803.10)
5 SEG<3> | (1606.10 64.00) 29 SEG<27> | (64.00 1580.00)
6 SEG<2> | (1726.10 64.00) 30 SEG<26> | (64.00 1460.00)
7 SEG<1> | (1916.20 166.35 31 SEG<25> | (64.00 1340.00)
8 SEG<0> | (1916.20 286.40 32 SEG<24> | (64.00 1220.00)
9 NCS (1916.20 406.40) 33 SEG<23> | (64.00 1100.00)
10 NRD (1916.20 526.40) 34 SEG<22> | (64.00 980.00)
11 NWR (1916.20 780.55) 35 SEG<21> | (64.00 860.00)
12 DATA (1916.20 952.10) 36 SEG<20> | (64.00 740.00)
13 GND (1916.20 1113.65) 37 SEG<19> | (64.00 620.00)
14 0OSCO (1916.20 1233.65) 38 SEG<18> | (64.00 500.00)
15 OsCl (1916.20 1487.75) 39 SEG<17> | (64.00 380.00)
16 VLCD (1916.20 1608.30) 40 SEG<16> | (64.00 260.00)
17 VDD (1916.20 1800.10) 41 SEG<15> | (166.10 64.00)
18 NIRQ (1446.55 1803.10) 42 SEG<14> | (286.10 64.00)
19 BZ (1271.65 1803.10) 43 SEG<13> | (406.10 64.00)
20 BZN (1151.65 1803.10) 44 SEG<12> | (526.10 64.00)
21 COM<0> | (617.35 1803.10) 45 SEG<11> | (646.10 64.00)
22 COM<1> | (737.35 1803.10) 46 SEG<10> | (766.10 64.00)
23 COM<2> | (857.35 1803.10) 47 SEG<9> | (886.10 64.00)
24 COM<3> | (977.35 1803.10) 48 SEG<8> | (1006.10 64.00)
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Pad Description

Pad No. | Pad Name /0 | Function

Chip selection input with pull-high resistor

When the cs is logic high, the data and command read
from or written to the AIP31621 are disabled. The serial
1 CS | | interface circuit is also reset. But if CS is at logic low
level and is input to the CS pad, the data and
command transmission between the host controller and
the AIP31621 are all enabled.

READ clock input with pull-high resistor
Data in the RAM of the AIP31621 are clocked out on the
2 — | | falling edge of the RD signal. The clocked out data will

RD appear on the DATA line. The host controller can use

the next rising edge to latch the clocked out data.
WRITE clock input with pull-high resistor

3 WR | | Data on the DATA line are latched into the AIP31621 on
the rising edge of the WR signal.

4 DATA I/O | Serial data input/output with pull-high resistor

5 VSS - | Negative power supply, ground

6 0OSCO O | The OSCI and OSCO pads are connected to a
32.768kHz crystal in order to generate a system clock. If
the system clock comes from an external clock source,

7 0SCl | the external clock source should be connected to the
OSCI pad. But
if an on-chip RC oscillator is selected instead, the OSCI
and OSCO pads can be left open.

8 VLCD | | LCD power input

9 VDD - | Positive power supply

— Time base or WDT overflow flag, NMOS open drain
10 IRQ out
put
11,12 BZ,BZ 2kHz or 4kHz tone frequency output pair

13 16 | COM0O~COMS3 LCD common outputs

Oo|0|0| O

48 17 | SEGO~SEG31 LCD segment outputs

Absolute Maximum Ratings

Supply Voltage ... VSS-0.3V to VSS+5.5V
Storage Temperature.......cccccceeevveeeeeennnn. -50 to 125

Input Voltage..........ooovveeeeiiiiiciiee e, VSS-0.3V to VDD+0.3V
Operating Temperature........................... 25 to75

Note: These are stress ratings only. Stresses exceeding the range specified under
Absolute Maximum 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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AlIP31621
D.C. Characteristics Ta=25°C
Symbol Paramete Test Conditions Min. | Typ. Max. Unit
arameter n. ax. | Un
ym Voo Conditions
Voo Operating Voltage — — 2.4 — 52 W
v — 150 300
Ippr | Operating Current No ]“.MED OH hA
EATH Dn-d:up RC oscillator . 300 B00 Fﬁ
3V | Noload/LCD ON — | B0 120 | pA
I -
bbz Operating Current 5v | Crystal oscillator _ 120 240 nA
: 3V Noload/LCD ON — | 100 | 200 | pA
Ippz | Operating Current v | External clock source - 200 | 400 | A
3V | Noload — 01 5 | A
I 0 LD
sre | Standby Current sy | Power down mode Y 10 |
v Input Low Volt 3V _| DATA, WE, 0S5, BD — | 06 | ¥V
IL put Low Voltage . WE, C5,
iV — 1.0 Y
v Input High Vol v DATA, WR, CS, RD 24 | — |30 V
H ut Hi olta s s
P & 8¢ aY 4.0 — 5.0 v
- v V=043V 0.5 1.2 — mi
Iy | DATA, BZ, BZ, 1
&V | V=08V 1.3 2.6 — md
— av | V=29V 0.4 | 0.8 — mA
Lo DATA, BZ, BY
5V | Vpg=4.3V 0.9  -1.8 — mA
I LCD Common Sink 3V | Vor=0.3V 80 | 150 @ — A
oLz
Current 5V | Vo =0.5V 150 | 250 — | pA
1 LCD Common Source V| Vou=2.TV -80 | -120 % — | pA
Oz Current
n 5V | V=45V -120 | -200 — | pA
I LCD Segment Sink 3V | Vor=0.3V 60 | 120 0 — | pA
OL3
Current 5V | Vor=0.5V 120 | 200 — | pA
logs | LCD Segment Source V| Vou=2.7V -0 -T0 — A
Current 5V Vou=4.5V 70 | -100  — | pA
Rpy | Pull-high Re Y DATA WR.GS.ED | > | 80 | 180 | ko
PH -hi sistor ' )
5Y 30 610 100 | ki
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AlP31621
A.C. Characteristics Ta=25°C
Symbol Parameter Conditions MMi M Unit
Ii. 5 i
Vpp|  Conditions Tye -
fays: | System Clock 3V | On-chip RC oscillator] — 256 — | kHz
AV — 256 — | kH=
f System Clock V.| Ceystal oscillator — | 82768 | — | kHa
m 1
S 5V i o5 —_ 32768 — | kH=z
f System Clock MV Extornal clock — | 66 | — |kH
m rnal ¢ jiiy
HYss v source 056 R
— | Om-chip RC oscillator] — | fegyg)/ 1024 — | Hz
fiop | LCD Clock — | Crystal oscillator — | fagyea128 | — | Hz
— | External clock source| — | fgygy/1024 | — | Hz
tooy | LCD Common Period — | n: Number of COM o n'fy op o ]
— av . — 150 | kHez
fokr | Serial Data Clock (WR pin) v Duty cyele 50% — — 200 | XHz
av — — 75 | kHz
f; Serial Data Clock (RD pin Duty cycle 50%
cLk pin) oy | Dty ey _ — | 150 | kHz
frong | Tone Frequency ~ | On-chip RC oscillator, — | 200r4.0 | — | kHz
Serial Interface Reset Pulse ==
s yyidth (Figure 3) | — |©5 — | 0 | — | ms
Write mode 3.34 — —
_ v js
to | WE. RD Input Pulse Width Read mode 6.67 — —
(Figure 1) Write mode 167 — —
5V us
Read mode 3.34 — o
Rise/Fall Time Serial Data 3V
bt Clock Width  (Figure 1) | gy - —| 18 | — |
¢ Setup Time for DATA to WR, 3V o - 120 -
. RD Clock Width (Figure 2) | sy e
¢ Hold Time for DATA to WR, 3V o | 120 | —
h RD Clock Width (Figure 2)  5v e
Setup Time for CS to WR, RD_ 3V
bl |olock Width  (Figure 3) | 5y - — | 100 | —|ms
N Hold Time for CS to WR, RD| 3V 100
L Clock Width  (Figure3) | gy - - — | ™
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WALID DATA
1 l"'rD:\
— b : —v DB 50%
WR,RD 80 e GMD
Clock e GHO Ly Ly
s fan = .
' 51
Clock =GND

— _UIII
o5 }ED%
GND
[ b
_Ulli
T
FIRST LAST GND

Functional Description

Display Memory -RAM

The static display memory (RAM) is organized into 32x4 bits and stores the displayed
data. The contents of the RAM are directly mapped to the contents of the LCD driver. Data
in the RAM can be accessed by the READ, WRITE, and READ-MODIFY-WRITE
commands. The following is a mapping from the RAM to the LCD pattern:

COM3 COM2 COM1 COMO

SEGO i}
SEG1 1
SEG2 2
Address G bits
SEG3 3| (a5, a4, _ AD)
SEG31 |
ddr
o3 o2 o1 DO oo
Diata 4 bits
{D3, D2, D1, D0)
RAM Mapping
Address: 2F Building 9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China PC: 214072
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System Oscillator

The AIP31621 system clock is used to generate the time base/Watchdog Timer (WDT)
clock frequency, LCD driving clock, and tone frequency. The source of the clock may be
from an on-chip RC oscillator (256kHz), a crystal oscillator (32.768kHz), or an external
256kHz clock by the S/W setting. The configuration of the system oscillator is as shown.
After the SYS DIS command is executed, the system clock will stop and the LCD bias
generator will turn off. That command is, however, available only for the on-chip RC
oscillator or for the crystal oscillator. Once the system clock stops, the LCD display will
become blank, and the time base/WDT lose its function as well.

The LCD OFF command is used to turn the LCD bias generator off. After the LCD bias
generator switches off by issuing the LCD OFF command, using the SYS DIS command
reduces power consumption, serving as a system power down command. But if the
external clock source is chosen as the system clock, using the SYS DIS command can
neither turn the oscillator off nor carry out the power down mode. The crystal oscillator
option can be applied to connect an external frequency source of 32kHz to the OSCI pin.
In this case, the system fails to enter the power down mode, similar to the case in the
external 256kHz clock source operation. At the initial system power on, the AIP31621 is at
the SYS DIS state.

Time Base and Watchdog Timer (WDT)

The time base generator is comprised by an 8-stage count-up ripple counter and is
designed to generate an accurate time base. The watch dog timer (WDT), on the other
hand, is composed of an 8-stage time base generator along with a 2-stage count-up
counter, and is designed to break the host controller or other subsystems from abnormal
states such as unknown or unwanted jump, execution errors, etc. The WDT time-out will
result in the setting of an internal WDT time-out flag. The outputs of the time base
generator and of the WDT time-out flag can be connected to the IRQ output by a
command option. There are totally eight frequency sources available for the time base
generator and the WDT clock. The frequency is calculated by the following equation.

32KHz

f -
WDT 2n

where the value of n ranges from 0 to 7 by command options. The 32kHz in the above
equation indicates that the source of the system frequency is derived from a crystal
oscillator of 32.768kHz, an on-chip oscillator (256kHz), or an external frequency of
256kHz. If an on-chip oscillator (256kHz) or an external 256kHz frequency is chosen as
the source of the system frequency, the frequency source is by default pre-scaled to
32kHz by a 3-stage prescaler. Employing both the time base generator and the WDT
related commands, one should be careful since the time base generator and WDT share
the same 8-stage counter. For example, invoking the WDT DIS command disables the
time base generator whereas executing the WDT EN command not only enables the time
base generator but activates the WDT time-out flag output (connect the WDT time-out flag
to the IRQ pin). After the TIMER EN command is transferred, the WDT is disconnected
from the IRQ pin, and the output of the time base generator is connected to the |IRQ pin.
The WDT can be cleared by executing the CLR WDT command, and the contents of the
time base generator is cleared by executing the CLR WDT or the CLR TIMER command.
The CLR WDT or the CLR TIMER command should be executed prior to the WDT EN or
the TIMER EN command respectively. Before executing the IRQ EN command the CLR
WDT or CLR TIMER command should be executed first. The CLR TIMER command has
to be executed before switching from the WDT mode to the time base mode. Once the
WDT time-out occurs, the IRQ pin will stay at a logic low level until the CLR WDT or the
IRQ DIS command is issued. After the IRQ output is disabled the IRQ pin will remain at
the floating state. The IRQ output can be enabled or disabled by executing the IRQ EN
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or the IRQ DIS command, respectively. ThelRQ EN makes the output of the time base
generator or of the WDT time-out flag appear on the IRQ pin. The configuration of the
timelRQ base generator along with the WDT are as shown. In the case of on-chip RC
oscillator or crystal oscillator, the power down mode can reduce power consumption since
the oscillator can be turned on or off by the corresponding system commands. At the
power down mode the time base/WDT loses all its functions. On the other hand, if an
external clock is selected as the source of system frequency the SYS DIS command turns
out invalid and the power down mode fails to be carried out. That is, after the external
clock source is selected, the AIP31621 will continue working until system power fails or
the external clock source is removed. After the system power on, the IRQ will be
disabled.

Tone Output

A simple tone generator is implemented in the AIP31621. The tone generator can output a
pair of differential driving signals on the BZ and Bz, which are used to generate a single
tone. By executing the TONE4K and TONE2K commands there are two tone frequency
outputs selectable. The TONE4K and TONE2K commands set the tone frequency to 4kHz
and 2kHz, respectively. The tone output can be turned on or off by invoking the TONE ON
or the TONE OFF command. The tone outputs, namely BZ and Bz, are a pair of
differential driving outputs used to drive a piezo buzzer. Once the system is disabled or
the tone output is inhibited, the BZ and the Bz outputs will remain at low level.

LCD Driver

The AIP31621 is a 128 (32x4) pattern LCD driver. It can be configured as 1/2 or 1/3 bias
and 2 or 3 or 4 commons of LCD driver by the S/W configuration. This feature makes the
AIP31621 suitable for multiply LCD applications. The LCD driving clock is derived from the
system clock. The value of the driving clock is always 256Hz even when it is at a
32.768kHz crystal oscillator frequency, an on-chip RC oscillator frequency, or an external
frequency. The LCD corresponding commands are summarized in the table.

The bold form of 1 0 0, namely 1 0 O, indicates the command mode ID. If successive
commands have been issued, the command mode ID except for the first command, will be
omitted. The LCD OFF command turns the LCD display off by disabling the LCD bias
generator. The LCD ON command, on the other hand, turns the LCD display on by
enabling the LCD bias generator. The BIAS and COM are the LCD panel related
commands. Using the LCD related commands, the AIP31621 can be compatible with
most types of LCD panels.

DSl Crystal Oscillator

osco + dZTEEHE
External Clock Source
— 288kH Systam
e s Clock
Cn-chip R Oscillator

256kHz

9

Syetem oscillator configuration

Timer"WDT

Cck Sources
System Clock — fn u
F=32kHz T

TIMER ENTDIS _
.

oD ENDIS -

IR ENIDIS

™| /256

CLR WDT
Timer and WDT configurations
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Name Command Code Function
LCD OFF 100 00000010X Turn off LCD outputs
LCD ON 100 00000011X Turn on LCD outputs

c=0: 1/2 bias option
c=1: 1/3 bias option
BIAS & COM 100 0010abXcX ab=00: 2 commons option
ab=01: 3 commons option
ab=10: 4 commons option

Command Format

The AIP31621 can be configured by the S/W setting. There are two mode commands to
configure the AIP31621 resources and to transfer the LCD display data. The configuration
mode of the AIP31621 is called command mode, and its command mode ID is 100. The
command mode consists of a system configuration command, a system frequency
selection command, a LCD configuration command, a tone frequency selection command,
a timer/WDT setting command, and an operating command. The data mode, on the other
hand, includes READ, WRITE, and READ-MODIFY-WRITE operations. The following are
the data mode IDs and the command mode ID:

Operation Mode 1D
Read Data 110
Write Dala 101
Read-Modify-Write Dala 101
Command Command 100

The mode command should be issued before the data or command is transferred. If
successive commands have been issued, the command mode ID, namely 1 0 0, can be
omitted. While the system is operating in the non-successive command or the
non-successive address data mode, the CS pin should be set to<1”” and the previous

operation mode will be reset also. Once the CS pin returns to “0” a new operation mode
ID should be issued first.

Interfacing o
Only four lines are required to interface with the AIP31621. The CS line is used to
initialize the serial interface circuit and to terminate the communication between the host

controller and the AIP31621. If the CS pin is set to 1, the data and command issued
between the host controller and the AIP31621 are first disabled and then initialized.
Before issuing a mode command or mode switching, a high level pulse is required to
initialize the serial interface of the AIP31621. The DATA line is the serial data input/output
line. Data to be read or written or commands to be written have to be passed through the
DATA line. The RD line is the READ clock input. Data in the RAM are clocked out on the
falling edge of the RD signal, and the clocked out data will then appear on the DATA line.
It is recommended that the host controller read in correct data during the interval between
the rising edge and the next falling edge of the RD signal. The WR line is the WRITE
clock input. The data, address, and command on the DATA line are all clocked into the
AIP31621 on the rising edge of the WR signal. There is an optional IRQ line to be used

as an interface between the host controller and the AIP31621. The IRQ pin can be
selected as a timer output or a WDT overflow flag output by the S/W setting. The host
controller can perform the time base or the WDT function by being connected with the
IRQ pin of the AIP31621.
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Timing Diagrams

READ mode (command code : 11 0)

s | [

wr  LUULUULLY PYEYRYPYRYTYPYr YV
AD FLLELS L

oata 1 10]as A4 A3 Az a1 acloo D1 D2 D3DX] 1 1|0 [A5 A4 A3 A2 A1 AlDO D1 D2 D3|
Memory Address 1 (MA1) Data (MA1) Memory Address 2 (MAZData (MAZ)

READ mode (successive address reading)
cs
we BULULLULLUY

R guggrrroeyrressL

DATA 1 1| 0[as a4 A3 a2 a1 a0lpe 01 D2 D2|DO D1 B2 P3|DO D1 D2 D3|DO D1 D2 D3[DO
Memory Address (MA) Data (MA)  Data (MA+1) Data (MA+2) Data (MA+3)

WRITE mode (command code : 10 1)

nata 110 1]as a4 A3 A2 A1 a0lpo D1 D2 D3[X] 1| 0 | 1 [a5 a4 A3 A2 A1 A0lDO D1 D2 D3|
Memory Address 1 {MA1 Data (MAT) Memory Address 2 (MAZData (MAZ)

WRITE mode (successive address writing)

s |

we  LULBUULLEBULEELULHLRULLLULLULLELLULL

DATA 1| 0] 1[5 as 43 A2 A1 A0|D0 D1 D2 D2[DO0 D1 D2 D3[DO D1 D2 D3|DO D1 D2 D3|DO
Memory Address (MA) Data (MA)  Data (MA+1) Data (MA+2) Data (MA+3)
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READ-MODIFY-WRITE mode (command code : 10 1)

= | 1

we LUUUULLUL  UUUL UUUUUUuEd

o FLrLLe S

oata 1100 1[5 A4 .3 A2 A1 A0lD0 D1 D2 D3]Do 01 D2 DA< 1 [ 0| 1 a5 A4 A3 a2 A1 AofDo D1 D2 D3]
Memory Addrese 1 (MA1Data (MA1)  Data (MA1) Memory Address 2 (MAZ Data (MAZ)

READ-MODIFY-WRITE mode [successive address accessing)

= |

RD LFLELFL UL LFLELFLS
DATA 1 0| 1[A5 A4 A3 A2 A1 AD|DO D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3{D0 D1 D2 D2{D0
Memory Address (MA) Data (Ma)  Data (MA)

Data (MA+1) Data (MA+1] Data (MA+Z)

Command mode (command code : 10 0)

= | [

e WLAULLULLBULLULLALUHLGLLLLE WUEEELL

oata 110 0[cs c7cecsca caca o cop{YXXcs o7 o6 cs ca ca cz e coXDXIXIXIXIA]

Cammand 1 Coammand... Command i Con;Tand
Drata Mode

Mode (data and command mode)

s | [ [

s ULITEYAST LGRSV AL

Cnn;mand Address & Data Cm;l:-m ] Address and Data
r r r n
Data Mode Data Mode Data Mode

RD LTy ATTT {1y AT (A1

Address and Data

Note: It is recommended that the host controller should read in the data from the DATA line between
the rising edge of the RD line and the falling edge of the next RD line.

Address: 2F Building 9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China PC: 214072
http://www.i-core.cn



ll: Wuxi I-CORE Electronics Co., Ltd.

http://www.i-core.cn

AlP31621
Command Summary
Name | ID Command Code Dic Funection Def.
READ . 1110 _AEA:tABAEAlAﬂDﬂDlDEI]ﬂ | ] | Read data from the RAM
WHITE 1 01 _AEAI.AHA?.AIM!DI}DIDEDS | D | Write data to the RAM
READ-
MODIFY- 101 ASA4ASAZAIAODODIDZDS D | READ and WRITE to the RAM
WRITE _
Turn off bath system oscillator
SYS IS | 100 .{)DI'III-{HI[HJ-X | C | and LCD bias generator Yes
SYSEN (100 0000-0001-X | C | Turn on system oscillator | _
LCD OFF 1 00 Iumu-mm-x - C | Turn off LCD bias generator Yes
LCD ON 100 | O000-0011-X C | Turn on LCI) bias generator
TIMERDIS | 100 Q000-0100-X C | Disable time base output
WDT DIS 100 0000-0101-X o Dizable WDT time-out flag
_ _ | | output
TIMEREN 100 0000-0110-X | C | Enable time base output
Enable WDT time-out flag
WDT EN | 100 Iﬂﬂﬂﬂ-{}lll-}( . C output _ |
TONE OFF | 100 0000-1000-X C | Turn off tone outputs Yes
TONEON 100 0000-1001-X C | Turn on tone outputs
CLRTIMER 100 0000-11XX-X ¢ | Clear the contents of time base
generator
CLRWDT 100 0000-111X-X - € | Clear the contents of WDT stage
. « | System clock source, crystal
XTAL3ZK (100 0001-01XX-X L oscillator
RC 256K 100 0001-10XX.X C System clock source, on-chip RC Yes
oscillator
EXT 256K | 100 0001-11XX-X ¢ |Sysbemn clock sourcs, external
| | . clock source
LCD 1/2 hias option
BIAS1/Z2 100 0010-abX0-X C “Efmf 2 commons option
ab=01: 3 commons option
_ abh=10: 4 commons option
LCD 1/3 bias option
BIAS 13 | 100 0010-abX1-X C “:=mf 2 commaons option
ab=01: 3 commons option
_ _ | _ ab=10: 4 commons option
TONE 4K _ 100 _ﬂlﬂ}{--m—}i | C | Tone frequency, dkHz
TONE 2K | 100 IGllK-KKXK—X | C . Tone frequency, 2kHz | .
| IEQ DIS LO0 100X-03KX-X C | Disable IRQ output Yes
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Name _ 1D _ Command Code _D.I'C _ Function _Def._
IRQ EN 100 100X-1XXX-X C | Enable IRQ output
Time base/WDT clock
F1 100 101X-X000-X C | output:1Hz
The WDT time-out flag after: 4s
Time base/WDT clock
F2 100 | 101X-X001-X C | output:2Hz
_ The WDT time-out flag after: 25
Time hase/WDT clock
F4 100 | 101X-X010-X C | output:4Hz
| The WDT time-out flag after: 1s
Time hase/WDT clock
Fa 100 101X-X011-X C | output:8Hz
_ The WDT time-out flag after: 1/2 5 _
Time hase/WDT clock
F16 100 | 101X-X100-X C | output:16Hz
_ The WDT time-out flag after: 1/4 s _
Time base/WDT clock
F32 100 | 101X-X101-X C | output:32Hz
_ The WDT time-out flag after: 1/8 s _
Time base/WDT clock
F64 100 | 101X-X110-X C | output:64Hz
_ The WDT time-cut flag after: 1/16 s _
Time bhase/WDT clock
F128 100 101X-X111-X C | output:128Hz Yes
The WDT time-out flag after: 1/32 s
TEST _ 100 _ 1110-0000-3 _ C _ Test mode, user don't use. _ _
NORMAL _ 100 _ 1110-0011-X _ C _ MNormal mode _ Yes |
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Application Circuits

Host Controller with an AIP31621 Display System

Clock Cut

Extarnal Colck 1 |—>.

Extemal Colck 2 —wi
On-chip G50

f

Crystal

2 3 8l 9l
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3l

ATPZE1621

COD ~ COM3 SEGD~3EGH

Pigaea

32T63Hz

§
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12 or 113 Bags; 12, 113 or 154 Duty

LCD Panel

Note: The connection of IRQ and RD RD pin can be selected depending on the

requirement of the pC

The voltage applied to V|, cp pin must be lower than Vpp.
Adjust VR to fit LCD display, at Vpp=5V, V cp=4V, VR=15k_20%.
Adjust R (external pull-high resistance) to fit user’s time base clock.
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Package Information SSOP48-300-0.6
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