
Wuxi I-CORE Electronics Co., Ltd. 

Address：2F Building9，100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China 1/ 17 
http://www.i-core. cn P.C：214072  VER：2010-01-A

                                                              
 

 

CS1622 

RAM Mapping 32×8 LCD Controller for I/O MCU 

 

1、GENERAL DESCRIPTION 

CS1622 is a peripheral device specially designed for I/O type MCU used to expand the display 

capability. The max. display segment of the device are 256 patterns (32×8). It also supports serial 

interface, buzzer sound, Watchdog Timer or time base timer functions. The 

CS1622 is a memory mapping and multi-function LCD controller. The software configuration feature 

of the CS1622 make it suitable for multiple LCD applications including LCD modules and display 

subsystems. Only three lines are required for the interface between the host controller and the 

CS1622. The HT162X series have many kinds of products that match various applications. 

Features 

 Operating voltage: 2.7V~5.2V 

 Built-in RC oscillator 

 1/4 bias, 1/8 duty, frame frequency is 64Hz 

 Max. 32×8 patterns, 8 commons, 32 segments 

 Built-in internal resistor type bias generator 

 3-wire serial interface 

 8 kinds of time base or WDT selection 

 Time base or WDT overflow output 

 Built-in LCD display RAM 

  R/W address auto increment 

 Two selectable buzzer frequencies (2kHz or 4kHz) 

 Power down command reduces power consumption 

 Software configuration feature 

 Data mode and Command mode instructions 

 Three data accessing modes 

 VLCD pin to adjust LCD operating voltage 

 Cascade application 

 Chip size: 1825×2085 (μm×μm) 
 The IC substrate should be connected to VDD in the PCB layout artwork. 
 QFP64 or bare chip available 
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2、BLOCK DIAGTAM AND PIN DESCRIPTION 

2.1、BLOCK DIAGTAM 
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2.2、PIN CONFIGURATIONS 
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2.3、PIN DESCRIPTION 

Pin No.  Pin Name  I/O  Description  
1   CS  I  Chip selection input with Pull-high resistor. When the 

CS  is logic high, the data and command read from or 
written to the CS1622 are disabled. The serial 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 CS1622 
are all enabled.  

3  RD  I  READ clock input with Pull-high resistor. Data in the RAM 
of the CS1622 are clocked out on the falling edge of the 

RD  signal. The clocked out data will ap-pear on the 
data line. The host controller can use the next rising edge 
to latch the clocked out data.  

4 WR  I  
WRITE clock input with Pull-high resistor. Data on the 
DATA line are latched into the CS1622 on the rising edge 

of the WR  signal.  
5  DATA  I/O  Serial data input or output with Pull-high resistor  
6  VSS  - Negative power supply, ground  

7  OSCI  I  
If the system clock comes from an external clock source, 
the external clock source should be connected to the 
OSCI pad.  

8  VDD  - Positive power supply  
9  VLCD  I  LCD operating voltage input pad  

10  IRQ  O  
Time base or Watchdog Timer overflow flag, NMOS open 
drain output  

11，13 BZ, BZ  O  2kHz or 4kHz tone frequency output pair  

14~16  T1~T3  I  Not connected  
17~18 
20~ 25 

COM0~COM7  O  LCD common outputs  

26~32 
36~48 
53~64  

SEG0~SEG31  O  LCD segment outputs  

2，12，19 
33~35 
49~52 

NC  No connect 

 

3、ELECTRICAL PARAMETER 

3.1、 ABSOLUTE MAXIMUM RATINGS 

(Tamb=25C, All voltage referenced to Vss, unless otherwise specified)  
Characteristic Symbol Conditions Value Unit 

Power Supply Voltage VDD  VSS-0.3～VSS+5.5 V 
Input Voltage VIN  VSS-0.3～VDD+0.3 V 

Operating 
Temperature 

Topr  -25～75 ℃ 

Storage Temperature Tstg  -50～125 ℃ 
Soldering  
Temperature 

TL 10s 245 ℃ 
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3.2、ELECTRICAL CHARACTERISTICS 
3.2.1、D.C. Characteristics (Tamb=25C , unless otherwise specified) 

Test Conditions 
Symbol Parameter 

VDD Conditions 

Min. Typ.  Max.  Unit 

VDD  
Operating 
Voltage  

-  -  2.7 -  5.2  V  

3V  -  80 210 uA 
IDD1  

Operating 
Current  5V  

No load or LCD ON 
On-chip RC 
oscillator -  135 415 uA 

3V  -  8 30 uA 
IDD2  

Operating 
Current  5V  

No load or LCD 
OFF On-chip RC 
oscillator  -  20 55 uA 

3V  -  1 8 uA ISTB  Standby 
Current  5V  

No load, Power 
down mode  -  2 16 uA 

3V  0  -  0.6  V  
VIL 

Input Low 
Voltage  5V  

DATA,WR ,CS ,

RD  0  -  1.0  V  

3V  2.4 -  3.0  V  
VIH  

Input High 
Voltage  5V  

DATA,WR ,CS ,

RD   4.0 -  5.0  V  

3V  VOL=0.3V  0.9 1.8  mA 
IOL1  

DBZ, BZ , 

IRQ   5V  VOL=0.5V  1.7 3  mA 

3V  VOH=2.7V  -0.9 -1.8  mA 
IOH1  

BZ, BZ  , 

IRQ  5V  VOH=4.5V  -1.7 -3  mA 

3V  VOL=0.3V  200 450  uA 
IOL1  DATA  

5V  VOL=0.5V  250 500  uA 

3V  VOH=2.7V  -200 -450  uA 
IOH1  DATA 

5V  VOH=4.5V  -250 -500  uA 

3V  VOL=0.3V  15 40 -  uA 

IOL2  
LCD Common 
Sink Current  5V  VOL=0.5V  100 200 -  uA 

3V  VOH=2.7V  -15 -30 -  uA 
IOH2  

LCD Common 
Source Current  5V  VOH=4.5V  -45 -90  -  uA 

3V  VOL=0.3V  15 30 -  uA 
IOL3  

LCD Segment 
Sink Current  5V  VOL=0.5V  70 150 -  uA 

3V  VOH=2.7V  -6 -13 -  uA IOH3  LCD Segment 
Source Current  5V  VOH=4.5V  -20 -40 -  uA 

3V  100 200 300 kW 
RPH  

Pull-high 
Resistor  5V  

DATA,WR ,CS ,

RD   50 100 150 kW 
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3.2.2、A.C. Characteristics (Tamb=25C , unless otherwise specified) 

Test Conditions 
Symbol Parameter 

VDD Conditions 
Min. Typ. Max. Unit

3V  22 32  40  kHz
fSYS1 System Clock 

5V  
On-chip RC oscillator

24 32  40   
3V   32   kHz

fSYS2 System Clock 
5V  

External clock source
 32    

3V  44 64  80  Hz 
fLCD1 

LCD Frame 
Frequency 5V  

On-chip RC oscillator
48 64  80  Hz 

3V   64    
fLCD2 

LCD Frame 
Frequency 5V  

External clock source
 64    

tCOM 
LCD Common 

Period 
 n: Number of COM  n/fLCD  s 

3V   150 kHz
fCLK1 

Serial Data Clock 

(WR  pin) 5V 
Duty cycle 50% 

  300 kHz

3V   75 kHz
fCLK2 

Serial Data Clock 

( RD  pin) 5V 
Duty cycle 50% 

  150 kHz

tCS 
Serial Interface 

Reset Pulse 
Width (Figure 3) 

 CS   250  ns 

Write mode 3.34   
3V 

Read mode 6.67   
us 

Write mode 1.67   
tCLK 

WR , RD  Input 
Pulse Width 
(Figure 1) 5V 

Read mode 3.34   
us 

3V 
tr,tf 

Rise/Fall Time 
Serial Data Clock 
Width (Figure 1) 5V 

  120  ns 

3V 

tsu 

Setup Time for 

DATA to WR , 

RD  Clock Width 
(Figure 2) 

5V 
  120  ns 

3V 
th 

Hold Time for 

DATA to WR , 

RD Clock Width 
(Figure 2) 

5V 

  120  ns 

3V 

tsu1 

Setup Time for 

CS  to WR , 

RD Clock Width 
(Figure 3) 

5V 
  100  ns 

3V 

th1 

Hold Time for 

CS  to WR , 

RD Clock Width 
(Figure 3) 

5V 
  100  ns 
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4、TYPACAL  APPLICATION  CIRCUIT AND FUNCTION DESCRIPTION 

4. 1、APPLICATION  CIRCUIT 
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Note: The connection of IRQ  and RD RD pin can be selected depending on the requirement of 

the MCU. 
The voltage applied to VLCD pin must be lower than VDD. 
Adjust VR to fit LCD display, at VDD=5V, VLCD=4V, VR=15kΩ±20%. 
Adjust R (external pull-high resistance) to fit user’s time base clock. 
 

4. 2、APPLICATION NOTE 

Functional Description 
1、Display Memory －RAM Structure 

The static display RAM is organized into 64×4 bits and stores the display 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 patterns. 
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1
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7

..
.

63

Addr

SEG0

SEG1

SEG2

SEG3

SEG31

..
.

DataD3 D2 D1 D0

..
.

COM3 COM2 COM1 COM0

0

2

4

6

..
.

62

Addr
DataD3 D2 D1 D0

..
.

Data 4Bits(D3,D2,D1,D0)

Address 6 Bits

(A5,A4,...A0)

 
                                RAM Mapping 

 

2、Time Base and Watchdog Timer (WDT) 
The time base generator and WDT share the same divided (÷256) counter. TIMER 

DIS/EN/CLR, WDT DIS/EN/CLR and IRQ  EN/DIS are independent from each other. Once the 

WDT time-out occurs, the IRQ  pin will remain at logic low level until the CLR WDT or the IRQ  

DIS command is issued. 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 until the external 

clock source is removed. 
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3、B

t a pair of 

ifferential driving signals on the BZ and 

uzzer Tone Output 
A simple tone generator is implemented in the CS1622. The tone generator can outpu

BZ  d which are used to generate a single tone. 

4、C

 transfer the LCD display data. The following are the data 

mod

ode will be reset also. The CS pin returns to

“0”a new operation mode ID should be issued first. 

 
 

de tion  

 
ommand Format 

The CS1622 can be configured by the software setting. There are two mode commands to 

configure the CS1622 resource and to

e ID and the command mode ID: 

If successive commands have been issued, the command mode ID can be omitted. While the 

system is operating in a non-successive command or a non-successive address data mode, the CS 

pin should be set to “1”and the previous operation m

 
Operation  Mode  ID  

Read  Data  1 1 0  
Write  Data  1 0 1  
Read-Modify-

 
 
 
 Write  Data  1 0 1  
 Command  Command  1 0 0  

Name  Command Co Func

TONE OFF  0000-1000-X  Turn-off tone output  

TONE 4K  010X-XXXX-X  Turn-on tone output, tone frequency is 4kHz 

TONE 2K  0110-XXXX-X  Turn-on tone output, tone frequency is 2kHz 

 
 
 
Timing Diagrams 

. READ Mode (Command Code : 1 1 0) 
 

 
1

 
 
 
 
 
 
 
 

Address：2F Building9，100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China 9/ 17 
http://www.i-core. cn P.C：214072  VER：2010-01-A

                                                              
 



Wuxi I-CORE Electronics Co., Ltd. 

 
2. READ Mode (Successive Address Reading) 

 
 
 

3. WRITE Mode (Command Code : 1 0 1) 
 

 
 
 
4. WRITE Mode (Successive Address Writing) 

 
 
 
5. Read-Modify-Write Mode (Command Code : 1 0 1) 
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6. Read-Modify-Write Mode (Successive Address Accessing) 

 
 
 

7. Command Mode (Command Code : 1 0 0) 

 
 
 

8. Mode (Data And Command Mode) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Address：2F Building9，100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China 11/ 17 
http://www.i-core. cn P.C：214072  VER：2010-01-A

                                                              
 



Wuxi I-CORE Electronics Co., Ltd. 

 
 

Comm m
 

  D/C  Def. 

and Sum ary 

Name ID  Command Code  Function 

READ  110  A5A4A3A2A1A0D0D1D2D3 D 
Read data from the 
RAM  

 

WRITE  101  A5A4A3A2A1A0D0D1D2D3 D Write data to the RAM   

READ-MOD
  

D0D1D2D3 
o  

IFY-WRITE
101  A5A4A3A2A1A0 D 

Read and Write data t
the RAM  

SYS DIS  100  0000-0000-X  C 
Turn off both system 

D bias oscillator and LC
generator  

Yes 

SYS EN  100  0000-0001-X  C 
Turn on system 
oscillator  

 

LCD OFF  Yes 100  0000-0010-X  C Turn off LCD display  

LCD ON  100  0000-0011-X  C Turn on LCD display   

TIMER DIS  100  0000-0100-X  C 
Disable time base 
output  

Yes 

WDT DIS  100  0000-0101-X  C 
Disable WDT time-out 
flag output  

Yes 

TIMER EN  ase output 100  0000-0110-X  C Enable time b  

WDT EN  100  0000-0111-X  C 
Enable WDT time-out 
flag output  

 

TONE OFF  100  0000-1000-X  C Turn off tone outputs  Yes 

CLR TIMER  
he 

erator  
100  0000-1101-X  C 

Clear the contents of t
time base gen

 

CLR WDT  
 

100  0000-1111-X  C 
Clear the contents of 
WDT stage  

RC 32K  100  0001-10XX-X  C 
System clock source, 
on-chip RC oscillator  

Yes 

EXT 32K  100  0001-11XX-X  C 
System clock source, 
external clock source  

 

TONE 4K  100  010X-XXXX-X  C 
Tone frequency output: 
4kHz  

 

TON
ency output:  

E 2K  100  0110-XXXX-X  C 
Tone frequ
2kHz  

IRQ  DIS  100  100X-0XXX-X  C Disable IRQ  output  Yes 

IRQ  EN  100  100X-1XXX-X  C Enable IRQ  output  
 

F1  100  101X-0000-X  C 
k output:  Time base cloc

1Hz The WDT time-out 
flag after : 4s  

F2  100  101X-0001-X  C 
k output:  Time base cloc

2Hz The WDT time-out 
flag after : 2s  

F4  100  101X-0010-X  C 
k output:  Time base cloc

4Hz The WDT time-out 
flag after : 1s  
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F8  100  101X-0011-X  C 
Time base clock output: 
8Hz The WDT time-out 
flag after : 1/2s  

 

F16  100  101X-0100-X  C 
Time base clock output: 
16Hz The WDT time-out 
flag after : 1/4s  

 

F32  100  101X-0101-X  C 
Time base clock output: 
32Hz The WDT time-out 
flag after : 1/8s  

 

F64  100  101X-0110-X  C 
Time base clock output: 
64Hz The WDT tim
flag after : 1/16s  

e-out 
 

F128  100  101X-0111-X  C 
Time base clock output
128Hz 

: 
The WDT 

r: 1/32s 
Yes 

time-out flag afte

TEST  100  1110-0000-X  C 
Test mode, user don´t 
use.  

 

N 110-0011-X  C Normal mode  Yes ORMAL  100  1
Note:

nd 
nd of 

illator or 
ation of the frequency is based on the system frequency 

sources as stated above. It is recommended that the host controller should initialize the 
CS1621 after power on reset, for power on reset may fail, which in turn leads to the 
malfunctioning of the CS1621. 

 

 

 X : Don,t care 
A5~A0 : RAM addresses 
D3~D0 : RAM data 
D/C : Data/command mode 
Def. : Power on reset default 
All the bold forms, namely 1 1 0, 1 0 1, and 1 0 0, are mode commands. Of these, 1 0 0 
indicates the command mode ID. If successive commands have been issued, the comma
mode ID except for the first command will be omitted. The source of the tone frequency a
the time base or WDT clock frequency can be derived from an on-chip 32kHz RC osc
an external 32kHz clock. Calcul
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5、PAD DIAGRAM AND PAD LOCATION 

5.1、PAD DIAGRAM 
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5 o NIT: ） 

PAD No. PAD Na e PAD No. PA

.2、PAD L cation  （U µm

m X Y D Name X Y 

1 CS  1639.70 78.95 31 SEG5 1  51.30 1851.05 

3 RD  1639.70 193.95 32 SEG6 7.00 1682.95 

4 WR  1639.70 308.95 36 SEG7 7.00 1567.95 

5 DATA 1639.70 423.95 37 SEG8 7.00 1452.95 

6 VSS 1639.70 538.95 38 SEG9 7.00 1337.95 

7 OSCI 1639.70 653.95 39 SEG10 7.00 1222.95 

8 VDD 1639.70 768.95 40 SEG11 7.00 1107.95 

9 VLCD 1639.70 883.95 41 SEG12 7.00 992.95 

10 IRQ  1639.70 998.95 42 SEG13 7.00 877.95 

11 BZ 1639.70 1113.95 43 SEG14 7.00 762.95 

13 BZ  1639.70 1228.95 44 SEG15 7.00 647.95 

14 T1 1639.70 1343.95 45 SEG16 7.00 532.95 

15 T2 1639.70 1458.95 46 SEG17 7.00 417.95 

16 T3 1639.70 1573.95 47 SEG18 7.00 3  02.95

17 COM0 1693.70 1688.95 48 SEG19 7.00 1  87.95

18 COM1 1531.30 1851.05 53 SEG20 129.55 7.00 

20 COM2 1416.30 1851.05 54 SEG21 244.55 7.00 

21 COM3 1301.30 1851.05 55 SEG22 359.55 7.00 

22 COM4 1186.30 1851.05 56 SEG23 474.55 7.00 

23 COM5 1071.30 1851.05 57 SEG24 589.55 7.00 

24 COM6 956.30 1851.05 58 SEG25 704.55 7.00 

25 COM7 841.30 1851.05 59 SEG26 819.55 7.00 

26 SEG0 726.30 1851.05 60 SEG27 934.55 7.00 

27 SEG1 611.30 1851.05 61 SEG28 1049.55 7.00 

28 SEG2 496.30 1851.05 62 SEG29 1164.55 7.00 

29 SEG3 381.30 1851.05 63 SEG30 1279.55 7.00 

30 SEG4 266.30 1851.05 64 SEG31 1394.55 7.00 
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6、PACKAGE INFORMATION 

6. 1、 QFP64 
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7、STATEMENTS AND NOTES： 

7.1、The name and content of Hazardous duct       

nc

 substances or Elements in the pro

Hazardous substa es or Elements 

Part name 
lead compounds 

merc  
compounds compounds compounds

biphe biphen thers 
Lead and  

Mercury and 
ury

Cadmium 
and cadmium 

Hexavalent 
chromium 

Polybrominated 
nyls 

Polybrominated 
yl e

Lead frame ○ ○ ○ ○ ○ ○ 

Plastic resin ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ 

Plastic sheet 
installed 

○ ○ ○ ○ ○ ○ 

explanation 

○： ements in the detection limit 

×： s or elements exceeding the 
SJ/T11363-2006 Standard limit requirements。 

Indicates that the content of hazardous substances or el

of  the following the SJ/T11363-2006 standard。 

Indicates that the content of hazardous substance

 

7.2 

duct； 

t responsible for the any infringement of the third party patents or other rights of  

the responsibility. 

 

8、

A ww.i-core.cn

 NOTION: 

Recommended carefully reading this information before the use of this pro

The information in this document are subject to change without notice； 

This information is using to the reference only, the company is not responsible for any loss； 

The company is no

CONTACT： 

Wuxi I-CORE Electronics Co., Ltd. 
ddr：2F Building9，100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China    http://w            

 China 

Sh g ,China  
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