% VK1622B 32*8 & #4h 5%} IC

Description

VK1622B is a LCD control ler with 32x8 memory mapping driver. It is especial ly designed

for low power operation, extra timer function, and simple control interface and so on.

These make VK1622B most suitable for the MCU application.

Features
<> Operating voltage 2.7V-5.5V
<> GClock sources — built—in 32768Hz oscillator or external clock
< Simple control interface with multiple functions
< Timer function output
< Two kinds of fixed buzzer frequency output
< Externally adjustable LCD voltage pin
<> 32 segment / 8 common LCD drivers with memory mapping
< 1/8 LCD duty
< 1/4 LCD bias with built—in R—type driver
<> Externally adjustable LCD bias driver pins
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Application Circuit
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Note : The 0. 1uF capacitor between VDD and GND must be placed closely to VK1622B
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1 Cs 25 SEGS8
2 WR 26 SEG9
3 DATA 27 SEGI10
4 VSS 28 SEG11
5 OsCl 29 SEG12
6 VDD 30 SEG13
7 VLCD 31 SEG14
8 IRQ 32 SEG15
9 COMO 33 SEG16
10 CoM1 34 SEG17
11 COM2 35 SEGI18
12 CcoM3 36 SEG19
13 comM4 37 SEG20
14 COM5 38 SEG21
15 COM6 39 SEG22
16 com7 40 SEG23
17 SEGO 41 SEG24
18 SEG1 42 SEG25
19 SEG2 43 SEG26
20 SEG3 44 SEG27
21 SEG4 45 SEG28
22 SEG5 46 SEG29
23 SEG6 47 SEG30
24 SEG7 438 SEG31
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Pin Description

Pin Name typ |Description

0SC| | Input of external clock

GND G |Ground

VDD P |Positive power

WR | Interface write control with low active,built—in pull high
resistor

DATA /0 |Interface data input and output with pull high resistor

cS | Interface chip select control with low active, built—in pull
high resistor

IRQ 0 |Timer output with NMOS open drain

VLCD I |Voltage input of LCD

COMO-COM7 |0 [LCD common

SEGO-SEG31 |0 |LCD segment

Absolutely max.

AC / DC Characteristics

ratings

Characteristics Symbo Rating Unit
Supply Voltage Vdd 5.5 v
Input Voltage Vin Vss—0.3 to Vdd+0. 3 v
|Operating Temperature Top -25°C- +75°C ’C
Storage Temperature Tsto -50°C- +125°C ’C
D.C. Characteristics
Characteristics |[Symbol [Test Condition and Vdd Voltage| Min. Typ. Max. unit
|Operating voltage VDD 2.7 3 5.5 v
loperating current 1 I Built—in oscillator on, |3V 80 210 UA
LCD on, No load 5V 135 415
loperating current 2| I, Built—in oscillator on, |3V 8 30 UA
LCD off, No load 5v 20 55
Oscillator off, System|3V 1 8
Stand-by current Istb halt, LCD off, No Io:d = 5 1% uA
Input Low Voltage | V., [|at RD/ WR/ DATA/CS 3V 0 0.6 v
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5v 0 1.0
_ At WR/ DATA/ 3V 2.4 3
Input High Voltage Vi cs =¥ 2.0 5 0 vV
|Output Source | VOH=2. 7 at DATA 3V -200 | -450 A
Current *'IVOH=4.5 at DATA 5V | -250 | -500 !
VOL=0. 3V at DATA 3V 200 450
Output Sink C t| | A
[Putput Stmrcburrent o 6205V at DATA 5v | 250 | 500 Y
Segment output ‘H’ IS VOH=2.7 at SEGO-SEG31 3V -6 -13 A
u
[Current ® |VOH=4.5 at SEGO-SEG31 5V -20 | -40
Segment output ‘L’ s VOL=0. 3V at SEGO-SEG31 3V 15 30 A
u
[Current ® |VOL=0.5V at SEGO-SEG31 |5V 70 150
Common output ‘H’ I VOH=2.7 at COMO-COM7 3V -15 -30 A
u
Current * |VOH=4.5 at COMO-COM7 5V -45 | -90
Common output ‘L’ c VOL=0. 3V at COMO-COM7 3V 15 40 A
u
Current * |VOL=0.5V at COMO=GOM7 5V 100 | 200
At WR/ DATA/CS 3V 100 | 200 | 300
PulI-High Resist R k Q
uliTriEn Resistor ) Fa 5v | 50 | 100 | 150
A.C. Characteristics
Characteristics |Symbol Test Condition Min. Typ. | Max. unit
System clock 1 fasi |Built—in oscillator 3V 22 32 40 KH
5v | 24 | 32 | 40 z
System clock 2 fass |External clock 32 KHz
Interface Reset G = "L
Pulse Tes 250 ns
Interface Write WR="L" at Vdd = 3.0V
Pulse T 3.34 us
Interface Read RD=" L at Vdd = 3.0V
Pulse Teo 6. 67 us
Interface DATA FD,. Write at Clock duty 50% at Vdd 150 KHz
= 3.0V
|Frequency
FD,, Read at Clock duty 50% at Vdd = 75 KHz
3.0V
ILCD frame frequency| Fy [32768Hz Crystal oscillator , 64 HZ

LCD at 1/8 duty
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Function Description

1. Interface Control function
Post—code
Function Pre—code Address Value
System 100 B7B6B5B4—B3B2B1B0—x
Read 110 A5A4A3A2A1A0 VOV1V2V3
Write 101 A5A4A3A2A1A0 VOV1V2V3
Combination 101 A5A4A3A2A1A0 VOV1V2V3
System Post—code B7B6B5B4— L
. Description Reset
Function B3B2B1B0—x
System On 0000—0001—x Enable system oscillator ON
System Off 0000—0000—x Disable system oscillator OFF & | Yes
LCD circuit OFF
Select built—in 0001—10xx—x System clock use built—in 32K Yes
oscillator oscil lator
Select external 0001—11xx—x System clock use external clock
clock
Timer output 100x—1xxx—x Enable IRQ output
enable
Timer output 100x—O0xxx—x Disable IRQ output Yes
disable
Timer1 on 0000—0110—x Timer1 on
Timer2 on 0000—0111—x Timer2 on
Timer1 off 0000—0100—x Timer1 off Yes
Timer2 off 0000—0101—x Timer2 off Yes
Clear Timer1 0000—1101—x Clear Timer1 Counter
Clear Timer2 0000—1111—x Clear Timer2 GCounter
Timer frequency 101x—0000—x Timer1 frequency=1Hz, IRG=0 after
4s
101x—0001—x Timer1 frequency=2Hz, IRQ=0 after
2s
101x—0010—x Timer1 frequency=4Hz, IRG=0 after
1s
101x—0011—x Timer1 frequency=8Hz, IRQ=0 after
1/2s
101x—0100—x Timer1 frequency=16Hz, IRQ=0
after 1/4s
101x—0101—x Timer1 frequency=32Hz, IRQ=0
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System Post—code B7B6B5B4— ..
. Description Reset
Function B3B2B1B0—x
after 1/8s
101x—0110—x Timer1 frequency=64Hz, IRQ=0
after 1/16s
101x—0111—x Timer1 frequency=128Hz, IRQ=0 Yes
after 1/32s
Buzzer frequency 010x—xxxXXx—X Enable 4Khz buzzer frequency
And enable 0110—xxxx—x Enable 2Khz buzzer frequency
Buzzer disable 0000—1000—x Disable Buzzer output Yes
LCD off 0000—0010—x LCD circuit OFF Yes
LCD on 0000—0011—x LCD circuit ON
Reserved 1110—0000—x Don’ t use
Reserved 1110—0011—x Don’ t use Yes

% Timer output is decided by the selection of the 8 kinds of Timer1 and divided by

4 at Timer2.

Clock—»

Timerl

1Hz
2Hz
4Hz
8Hz
16Hz
32Hz
64Hz
128Hz
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2 LCD Memory Mapping

Common

Segment AOAARIAZATAO 1540 Bitf Bit2 Bit3
SEGO 000000 COmo COM1 COM2 COM3
000001 com4 COM5 COM6 COm7

SEGT 000010 COmo COM1 COM2 COM3
000011 com4 COM5 COM6 COm7

SEQ? 000100 COmo COM1 COM2 COM3
000101 Com4 COoM5 COMé6 Com7

SEG3 000110 COMO CoM1 Ccom2 COoM3
000111 Com4 COoM5 COM6 Ccom7

SEG4 001000 COMO CoM1 Ccom2 COoM3
001001 Com4 COoM5 COMé6 Com7

SEG5 001010 COMO CoM1 Ccom2 COoM3
001011 Com4 COoM5 COM6 Ccom7

SEG26 110100 COmo COM1 COM2 COM3
110101 com4 COM5 COMé6 Com7

SEG27 110110 COmMOo COM1 CcomM2 COoM3
110111 com4 COM5 COMé6 Com7

SEG28 111000 COMO CoM1 CcomM2 COoM3
111001 com4 COM5 COMé6 Ccom7

SEG29 111010 COmMOo COM1 Ccom2 COoM3
111011 com4 COM5 COMé6 Ccom7

SEG30 111100 COmMOo COM1 Ccom2 COoM3
111101 com4 COM5 COM6 COm7

SEG31 111110 COmo COM1 COM2 COM3
111111 com4 COM5 COM6 COm7
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3 Interface Control Timing
A. -1 Read Function (Pre—Code:110)

s | [
22 2 2N 2N PN PN S PPN PN PN PN PN PN P P U
RD [ FIFLFLS IFIfIFIf

DATA ! ! [0]A5A4A3A2A1A0[VOVIVIVIIX]T 1|0 [ASA4A3A2 AL AOVOVIV2 V3]
Memory Address 1(MA1) Value(MA1) Memory Address 2(MA2) Value(MA2)

A.-2 Read Function(Successive Address Reading)

CS

R TTUAAAAAARS
RD L
DATA 1 1]0[A5A4A3A2A1A0[VOVIV2V3[VOVIV2V3[VOVIV2V3[VOVI V2 V3[V0

Memory Address (MA) Value(MA) Value(MA+1) Value(MA+2) Value(MA+3)

B.-1 Write Function (Pre—Code:101)

cs | [

1S E NP AP PY NN PP AP PY PN NP S PUPNPAPPPYPYPNINPP PP

DATA  1]o[1]asA4A3A2A1A0[voviv2V3X] 1 |0 [1[A5A4A3A2A1 A0[VOVI V2 V3]
Memory Address 1(MAI) Value(MA1) Memory Address 2(MA2) Value(MA2)

B.-2 Write Function (Successive Address Writing)

CS
SO 22NN P RN PY PN PNPYPNPNPYP YR PSRN PYPNPYRYPNPYPYPYPYPAN
DATA 1]o[1]A5A4A3A2A1A0]voVIV2V3[Vovi v2v3lvovivava[vovi v2 vivo
Memory Address (MA) Value(MA) Value(MA+1) Value(MA+2) Value(MA+3)

C.-1 Combination Function(Pre—Code:101)
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RD hjughy LT
DATA  1]0]1[A5A4A3A2A1A0[VOVIV2V3[VOVIV2V3X] 1|0 [ 1[A5SA4A3A2A1 AO[VOVI V2 V3|
Memory Address 1(MA1) Value(MA1) Memory Address 2(MA2) Value(MA2)

C.-2 Combination Function (Successive Address Accessing)

CS
DATA 1 0] 1]A5A4A3A2A1A0[VOV1V2V3[voVIv2V3[voviv2v3[vovivavslvovivavi[vo
Memory Address (MA) Value(MA) Value(MA) Value(MA+1) Value(MA+1)  Value(MA+2)

D.-1 System Function (Pre—Code:100)
cs | [
WR HUHEEEGES AL A AL S FELE44L

DATA "1 0 0[B8B7B6 B3 B4 B3 B2 BIBO [XXXX[BS8 B7 B6 B5 B4 B3 B2 BIBO DXDXIXIXIXIX]

E. General Function (Pre—code and Address—Value)

cs | [ [
WR SAAEMALAT WAL FA T AL
pATA DDA DYDY AN XD /XXX

Pre-Code  Address-Value Pre-Code Address-Value Pre-Code Address-Value
RD ERENZZunR ATV AT [Ty AT
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