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����

CMS1621��� 128�����	
�� LCD�����CMS1621� S/W���
��������� LCD����� LCD !"��#$%�CMS1621&'()�*�
� 
����+

,-�.+2.4~ 5.2V                          /0/WDT/1*'2�
3456 256KHzRC789 32:;<=> ��9
@4 32.768KHZA7B 256KHZCDEF 34 32:;GHI �� JKL
MNO 1/ 2B 1/3PQ�" 1/2R1/3B 1/4       3STUVW
XYZ LCD�� 3Q LCD��[\*
34/]0^CD M_`abcd-

ef9��[\CDMNO 2kHZB 4kHZ       gh �"ia �`a

&'(j`aMklm�n R/Wop5�qr
34/0st9"WDTuvwx/9 3�gh�y �
/0BWDTz{E{ VLCD|}_~�� LCD,-�.

�����	

���__CS+��NO BZ�__BZ+ef9E{
__WR,__RD,DATA:TUVW COM0~COM3�SEG0~SEG31+LCDE{
__IRQ: /]0^BWDTz{E{
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1�	
��
CMS1621���&'�bc9VW�'��9	
� 32:;���bc��9����

�/�������iaS�U,-���Q����NR�R�S� JKL gh�U�R�R

��d-������������ <=> ��9����M_���� <=> ������

��� S�� ¡¢��£¤¥� JKL gh�U���¦k�����3¤§¨�M©_ª«

¬xc�

\ ®¯

I/O
�°±

1 __CS I

�N[\EFS²³�´�µ¶�__CS·¸¹º�»/�g
h"ia¼�{"�F�½£TUVW�����¾¿

__CS·¸¹À�»/�bc9Á CMS1621Â]MkÃEg
h"ia�

2 __RD I
READ /1EFS²³�´�µ¶�RAM Ä�ghÅ__RD
[\�ÆÇÈE{É DATAÊ��Ëbc9MkÅÆ�Ì�
ÍÈÎ�ÏÌgh�

3 __WR I
WRITE /1EF²³�´�µ¶�Å__WR [\��ÍÈ�
DATAÊ��ghÐÎ�É CMS1621�

4 DATA I/O
TUghEF/E{S²³�´�µ¶�

5 VSS Ñ Ò�*�GND�

6 OSCO O OSCI"SWÓVÉ�Ì 32.768KHZA7�_�tÔ$%/
1�ÕÖ@V$%/1���� OSCIS�ÕÖ�_�3 RC
789�OSCI" OSCOMk×Y�7 OSCI I

8 VLCD I LCD�*EF�
9 VDD Ñ Ø�*�

10 __IRQ O
/]0^BWDTz{ÙÚ�NMOSÛÜE{S�

11�12 BZ�__BZ O
ef9[\E{S�

13~16 COM0~COM3 O LCD  COM E{S�
17~48 SEG0~SEG31 O LCD  SEG  E{S�

2����
²1¶RAM
Ý���9²RAM¶��· 3Þ:; ��ß�¦���gh�JKL �3¤àV	
á <=>

��9�3¤�JKL Ä�ghMÐ J�K>�âJãä� " J�K>ÑLå>ãæçÑâJãä� ia�y�JKL Ä

�3¤	
è <=> ��éÕÆê¦�+
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=åLë??????=åLÞ???????=åLì??????=åLí??

SEG0
SEG1
SEG2
SEG3

~
SEG31

0
1
2
3
~
31

bit3 bit2 bit1 bit0 bit         Addr       

RAM	
ê
²2¶$%789
CMS1621$%/1_~Ôt/0/WDT���/1RLCD��/1"efCD�/1

Mk~5�3 RC789²256kHZ¶RAî789²32.768kHZ¶Bï S/W�Q�@4 256 kHZ
�/1�$%789Õê�ðU SYS DISiañ�$%/1òó�LCDPQst9ôòó
,-�õiaö�_3 RC789²256kHZ¶"Aî789��¾$%/1òó�LCD �
�÷ø�/0/ WDTùú��

LCD OFFia_~() LCDPQst9�LCD OFFia() LCD PQst9ñ�
_ SYS DISialm�n� ¿�$% POWER DOWNia�¾¿@4/1_-$%/1
/�SYS DISiaû¼()789ô¼�F POWER DOWN ��Aî789M_~
ÓV�Ì 32 kHZ@4CD*É OSCIü}�ýõ�$%�F POWER DOWN �'�þ�
�@4 256kHZ/1��U�$%����ñ�CMS1621�� SYS DIS���

²3¶/]0^"uvwx/9
/0st9�ï 8 ���	g9�á�_~�	tÔ�Ì
��/]0^�uvwx

/9²WDT¶ï 8 �/0st9"�Ì 2 ���	g9�á�ÅØ���Æ²���B
¼�����RðU���¶�_~òóËb9B��#$%�WDT�ò���Q�ÌWDT
�òÙÚ�/0st9�E{" WDT �òÙÚ�E{Mk_iaE{É_IRQ �E{S�
��' 8ÌCD*��/0st9"WDT/1��CDïÆ����{� fWDT=32kHZ/2n,n
� ��iaÅ 0~7Â]÷!���Ä� 32kHZ"±$%/1ï�Ì 32.768kHZ�Aî7
89R�Ì�3789²256kHZ¶B@4 256kHZ CD-·$%/1�$%/1�Ì 3�
#C9$Qá 32kHZ�ï�/0st9"WDT�_%�Ì 8�	g9�ýõ&'(�_Á
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/0st9"WDT (�ia�)Õ�_WDT DIS ia�/0st9*+�,WDT EN
¼¾�_�/0st9,£Mk-¨WDT�òÙÚE{²WDT�òÙÚÓVÉ__IRQ}¶�
EF TIMER ENiañ�WDT"__IRQ}.Û�/0st9�3¤ï CLR WDTB CLR 
TIMERia���CLR WDTB CLR TIMERia#/ ���ÅWDT ENB TIMER EN
ia���CLR TIMER ia01Å WDT  ��2É/0 �Â3ðU��4{5 WDT
�ò ��__IRQ}���¸¹À�»àÉ{5 CLR WDTB__IRQ DISia�__IRQE{
*+ñ�__IRQ���×6�����ðU__IRQ ENB__IRQ DISia� IRQE{��'
+B*+���__IRQ EN��78st9BWDT�òÙÚ�E{-_É__IRQ}� 

/0st9��êÕÆ+

�_�3 RC789BAî789�Mk_$%iaÛ9B()789��F POWER 
DOWN ��lm�n�Å POWER DOWN �Æ�/0/WDT��:�;*+�<�
=>�ÕÖ�_@4/1-·$%CD�SYS DISia¼?-_,¼ðU POWER DOWN
 ��@A�° CMS1621��à�UÉ$%ù+B@4/1yB�$%Û9ñ�__IRQÐ
Có� 
²4¶ef9E{
Å CMS1621ÄDEF�ÌGH�ef789�ef789MkDE��ef��[\

BZ"__BZ,_~Ôt�ÌGH�ef�ðU TONE 4K" TONE 2KiaMÔtI�efC
D�TONE 4K" TONE 2Kia�QefCD#/· 4KHZ" 2KHZ�ef��[\Mk�
_ TONE ONB TONE OFFia~Û9B()�BZ"__BZ���J ��E{�_~�
�.�ef9��4$%ù+BefE{òó�BZ"__BZE{��À�»�
²5¶LCD��9
CMS1621��Ì 128²3Þ:;¶��� <=> ��9��Mk�� ìKÞ B ìKë PQ�ÞRë

B ;Ì =åL S� <=> ��9�ÏÌ�L�� =L�ìMÞì ����� <=> ��9�<=> ��/1

Ôt�$%/1�¼ü$%/1�~*� ëÞNOMPQRSA7CDT��3 J= 789CDB@

4CD�<=> ��/1�CD�� ÞUMVRS�Á <=>  �iaWÆ"�

® ¯ ` a X Y � 

<=>???åææ ���ííííííìí () <=> E{

<=>???åZ ���ííííííìì [Û <=> E{

\<K�?]?=åL ���ííìí^G_`_

`aíbìKÞ PQ��

`aìbìKë PQ��

^GaííbÞ=åL S

^Gaíìbë=åL S
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^Gaìíb;=åL S

cîd�� ���"±�ia � ã>�ÕÖseÓfia�ia � ã>²gh�Ìia¶

�Ðij�<=>?åææ ia��Ä. <=> P st9~() <=> ���, <=>?åZia��9

� <=> P st9~Û9 <=> ���\ãK� " =åL ia�Á <=> ��9 (�ia =L�ìMÞì

M��k�þl� <=> ��9N

²M¶`am�

=L�ìMÞì Mk�� �Kâ ~�Q��Q =L�ìMÞì "Ãe <=> ��gh�`a�'I� 

��#/·ia �"gh ��� =L�ìMÞì ��Q¯-ia ���Ä ã> � ìíí�ï$

%�QiaR$%CDNOiaR<=> ��iaRefCDNOia"d-ia�á�gh

 ��� J�K>RâJãä� " J�K>ÑLå>ãæçÑâJãä� d-�Æ"�gh � ã>"ia � ã>+

d -  � ã>

J�K> gh ììí

âJãä�

J�K>nLå>�æçnâJãä�

gh ìíì

=åLLKZ> ia ìíí

 �ia{5Ågh"iaÃeÂ3�Õ{5Óf`a�ia � ID 100MkÐij�
¿$%,-Å¼Óf`aB¼Ófopgh ��__CS ü}��Q· 1�,Â3�,- 
��Ð����4__CSü}· 0�{5�Ìo�,- � ID�
²7¶VW
CMS1621' 4ÌÊ&pVW�__CS��!TUVW��"ÅËbc9"Â]ÄV�q

S�__CS · 1 /�Ëbc9" CMS1621 Â]gh"iaÐCó"��!�{5ia �
" ��2Â3�&p�Ìº�»rs��! CMS1621TUVW�ghÊ�TUEF/E{
Ê���ghB�Fia01��ghÊ�__RDÊ� READ/1EF�RAMÄ�ghÅ
__RD[\�ÆÇÈÐ�{��{gh���Å DATAÊ��Ëbc9Å READ[\�ÍÈ
"Æ�ÌÆÇÈÂ]�{Ø�gh�__WRÊ�WRITE/1EF�ghÊ�ghRopR
iaÅ__WR [\�ÍÈtÐ�É CMS1621�__IRQ ÊÐ_-Ëb9" CMS1621 Â]�
VW�__IRQ }-·x/9E{B WDT z{ÙÚE{�ï S/W �x�Ëbc9��ÓV
CMS1621�__IRQ}ðU/]0^BWDT��
²8¶/ê
a�READ �²`aY+110¶
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b�READ���������

c�WRITE�������101�

d�WRITE���������

e�READ MODIFY WRITE�������101�
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f�READ MODIFY WRITE�������!"�

3���#$%

®¯

ID
iaX\

D/C
�

��$

Q��

READ 110 A5A4A3A2A1A0D0D1D2D3 D
u RAMÄ�gh

WRITE 101 A5A4A3A2A1A0D0D1D2D3 D
�ghÉ RAMÄ

READ
MODIFY
WRITE

101 A5A4A3A2A1A0D0D1D2D3 D
��ghÉ RAMÄ

SYS DIS 100 0000-0000-X C 
%/()$%789"

LCDPQst9
YES

SYS EN 100 0000-0001-X C 
Û9$%789

LCD OFF 100 0000-0010-X C 
() LCDPQst9 YES

LCD ON 100 0000-0011-X C 
Û9 LCDPQst9

TIMER
DIS

100 0000-0100-X C 
Có/]0^E{

WDT DIS 100 0000-0101-X C 
Có WDT �òÙÚE
{

TIMER 100 0000-0110-X C 
vk/]0^E{
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EN

WDT EN 100 0000-0111-X C 
vk WDT �òÙÚE
{

TONE 
OFF

100 0000-1000-X C 
()efE{

YES

TONE ON 100 0000-1001-X C 
Û9efE{

CLR 
TIMER

100 0000-11XX-X C 
�g/0st9�3¤

CLR WDT 100 0000-111X-X C 
�gWDT3¤

XTAL 32K 100 0001-01XX-X C 
$%/1·Aî789

RC 256K 100 0001-10XX-X C 
$%/1·�3 RC 7
89

YES

EXT 256K 100 0001-11XX-X C 
$%/1·@4/1

BIAS 1/2 100 0010-abX0-X C 

LCD 1/2 PQ��
Ab=00+2COMDS
Ab=01+3COMS
Ab=10+4COMS

YES

BIAS 1/3 100 0010-abX1-X C 

LCD 1/3 PQ��
Ab=00+2COM
Ab=01+3OCM S
Ab=10+4COM S

TONE 4K 100 010X-XXXX-X C 
efCD+4KHz

TONE 2K 100 011X-XXXX-X C 
efCD+2KHz

IRQ DIS 100 100X-0XXX-X C 
Có IRQE{ YES

IRQ EN 100 100X-1XXX-X C 
vk IQRE{

F1 100 101X-X000-X C 
/0 /WDT /1E{
1Hz WDT �/ÙÚw
/ 4s

F2 100 101X-X001-X C 
/0 /WDT /1E{
2Hz WDT �/ÙÚw
/+2s

F4 100 101X-X010-X C 
/0 /WDT /1E{
4Hz WDT �/ÙÚw
/ 1s

F8 100 101X-X011-X C 
/0 /WDT /1E{
8Hz WDT �/ÙÚw
/+1/2s

F16
100 101X-X100-X C 

/0 /WDT /1E{
16Hz WDT�/ÙÚw
/+1/4s
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F32 100 101X-X101-X C 
/0 /WDT /1E{
32Hz WDT�/ÙÚw
/+1/8s

F64 100 101X-X110-X C 
/0 /WDT /1E{
64Hz�WDT �/ÙÚ
w/+1/16s

F128 100 101X-X111-X C 
/0 /WDT /1E{
128Hz�WDT�/ÙÚ
w/+1/32s

TEST 100 1110-0000-X C 
xy ��_ª¼0_

NORMAL 100 1110-0011-X C 
Ù^ �

YES

�� 
1RX:ij�
2RA5~A0�RAMop�
3RD3~D0�RAMgh�
4RD/C+gh/ia ��
5RDef.:��$Q���
6R¦'cîz 110&101" 100{| �ia�Õ{5Ófia�ia � ID100MkÐ
ij²gh�Ìia ID100@�¶

7R6}ïËbc9Å����ñ� CMS1621 �U��!�~������ù�����
CMS1621���-�

������

��g

1�DC�'
Ta=25�

�\ ��

xy��

�' �l �� 

H

�

VDD
��

VDD
,-�. Ñ ÑÑ

2.4 � 5.2 V

IDD1
,-��

3V
*Ò��3 RC
789

� 150 300 µA

5V
� 300 600 µA

IDD2
,-��

3V
*Ò�Aî8

9

� 60 120 µA

5V
� 120 240 µA

IDD3
,-��

3V
*Ò�@4/

1

� 100 200 µA

5V
� 200 400 µA

ISTB
�j��

3V
*Ò�(j 

�

� 0.1 5 µA

5V
� 0.3 10 µA

VIL
EFÀ�»

3V DATA,__WR,

__CS,__RD

0 � 0.6 V

5V 0 � 1.0 V

VIH
EFº�»

3V DATA,__WR, 2.4 � 3.0 V
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5V __CS,__RD 4.0 � 5.0 V

IOL1
DATA � BZ �
__BZ� __IRQ

3V VOL=0.9V 3 3.5 �

mA

5V VOL=1.5V 8 10 �

mA

IOH1 DATA�BZ�__BZ
3V VOH=2.1V - 2 -3 �

mA

5V VOH=3.5V - 5 - 8 �

mA

IOL2
LCD COM��
��

3V VOL=0.9V 80 150 �

µA

5V VOL=1.5V 180 350 �

µA

IOH2
LCD COM��
��

3V VOH=2.1V -50 -100 �

µA

5V VOH=3.5V -100 - 200 �

µA

IOL3
LCD SEG ��
��

3V VOL=0.9V 50 100 �

µA

5V VOL=1.5V 150 300 �

µA

VIL2
LCD SEG ���

�

3V VOH=2.1V - 40 - 70 �

µA

5V VOH=3.5V - 70 - 150 �

µA

RMI
����

3V DATA�__WR,
__CS,__RD

300 400 500 K

5V 200 300 400 K

2�AC��

Ta=25	


� �

����

��� ���

�

�

�

��

VDD
��

fsys1
����

3V
��RC !" #

256
#

KHZ
5V

fsys2
����

3V
$% !"

#

32.768
#

KHZ
5V

#

32.768
#

KHZ

Fsys3
����

3V
&'��

#

256
#

KHZ
5V

#

256
#

KHZ

fLCD LCD��
# ��RC !" #

fsys1 /1024
#

KHZ
# $% !" #

fsys2 /128
#

KHZ
# &'�� #

fsys3 /1024
#

KHZ
tCOM LCDCOM�() # n: COM�* #

n/fLCD
#

s

FCLK1
+,*-��(__WR 
PIN)

3V
./0 50%

# #

150 KHZ
5V

# #

300 KHZ

FCLK2
+,*-��(__RD 
pin)

3V
./0 50%

# #

75 KHZ
5V

# #

150 KHZ
fTONE

12"3456 # ��RC !" # 2.07 4.0 #

KHZ

tCS
+,89:�;<=

>?@ 3A
#

__CS
#

250
#

ns

TCLK
__WR, __RD 3B;
<=>(@ 1)

3V
CDE

3.34
# #

µS 
FDE

6.67
# #
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5V
CDE

1.67
# #

µS 
FDE

3.34
# #

tr,tf
+,*-��G /H
�I?@ 1A

3V
# #

120
#

ns
5V

Tsu

+,*-J __WR, 
__RD ��KLM�
I?@ 2A

3V
# #

120
#

ns
5V

Th

+,*-J __WR, 
__RD ��KNO�
I?@ 2A

3V
# #

120
#

ns
5V

Tsu1

__CSJ__WR, __RD
��KLM�I?@

3A

3V
# #

100
#

ns
5V

th1

__CSJ__WR, __RD
��KNO�I?@

3A
3V

# #

100
#

ns

��������	
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��: __IRQP__RDQRKS8TUVW"KXYZ[�VLCDQRK�\]^_` VDDa

bc VRdef LCDgh"�VDD=5V�VLCD=4V�VR=15KΩ±20%a
bc R?&8����AdefijKkl��a


�����

CMS1621-24-SOP        CMS1621-28-SOP        CMS1621-48-SSOP
�������	�m�no8 VDD�p�qr 2130µms2250µm 
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�������

R� Xt Yt R� Xt Yt
_CS 0 0 SEG23 876 1877
_RD 140 0 SEG22 746 1877
_WR 280 0 SEG21 616 1877
DATA 442 40 SEG20 486 1877
GND 635 -1 SEG19 356 1877
OSCO 795 0 SEG18 226 1877
OSCI 945 0 SEG17 96 1877
VLCD 1095 0 SEG16 -34 1877
VDD 1265 -2 SEG15 -260 1913
IRQ 1466 -16 SEG14 -260 1783
BZ 1484 297 SEG13 -260 1653

BZB 1484 616 SEG12 -260 1523
COM0 1489 853 SEG11 -260 1393
COM1 1489 983 SEG10 -260 1263
COM2 1489 1113 SEG9 -260 1133
COM3 1489 1243 SEG8 -260 1003
SEG31 1489 1373 SEG7 -260 873
SEG30 1489 1503 SEG6 -260 743
SEG29 1489 1633 SEG5 -260 613
SEG28 1526 1877 SEG4 -260 483
SEG27 1396 1877 SEG3 -260 353
SEG26 1266 1877 SEG2 -260 223
SEG25 1136 1877 SEG1 -260 93
SEG24 1006 1877 SEG0 -260 -36


