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CD1628 - Dot Matrix LED Driver

General Description

CD1628 is a high reliability matrix LED driver IC with 10 segments output (SEG), 4 commons output (GRID), 3
segments/commons output (SEG/GRID), display memory, control circuit, key scan circuit , using 3-line serial
interface communication.

Features

High performance CMOS process, low power consumption

Display Mode: 10 Segs x 7 Grids ~13 Segs x 4 Grids ,Max support 70 LED matrix
Keyboard scanning: 2 x 10 matrix

Dimming adjustment: 8 step

3-line serial interface, both built-in 12K pull-up resistance (TYP)

Built in RC oscillation

Package: SOP28

Pin Assignments

ne 1] O ] GND
DIO [2] [ 27] GRID1
CLK [3] [25] GRID2
STB [4] [25] GND
KEY1 [ [2¢] GRID3
KEY2 [6] | 23] GRID4
vDD [7 ] 2] GND
SEG1/KS1 [8] Cch1628 1] vDD
SEG2/KS2 [9] [ 2] SEG14/GRID5
SEG3/KS3 [1] [ *°] SEG13/GRID6
SEG4/KS4 [ [ 6] SEG12/GRID7
SEG5/KS5 [2 ] 7] SEG10/KS10
SEG6/KS6 [ 2] | 6] SEG9/KS9
SEG7/KS7 [14] | 5] SEG8/KS8
Top View
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CD1628

Pin. Function

Pin No. Symbol /0 Description
1 NC - Not Connect
2 DIO o) gt(:lrjis:u?:’;a input/output port.(open-drain output
3 CLK I Serial clock input port.
4 STB I Serial data strobe port.
5 6 KEY1, KEY2 I Key data input port.
22, 25, 28 GND — Ground

Segment output port

817 SG1/KS1~SG10/KS10 o (Connected LED positive pole )/Key scan output

18, 19, 20 SG12/GR7~SG14/GR5 o Segment/Grid output port, select segment or grid
output through registers.

7, 21 VDD - power Input

Grid output port,

23, 24, 26, 27 GR4~GR1 o Connected LED negative pole

Function Diagram

VDD
SEG1/KS1
_ > Cor;jtrlol - SEG2/KS2
module SEG3/KS3
SSEG4/KS4
[] SEG5/KS5
- SEG6/KS6
DIO bet > . Display SEG7/KST
Serial l«—»{ storage - 0 SEG8/KS8
CLK » data module SEG/GRID SEGO/KS9
port ar SEG10KS10
STB - rive
GRID1
A
:GRIDZ
GRID3
Built-in _| Sequence _ SERg‘tt/GRIDS
oscillator generator SEG13/GRIDG
0 SEG12/GRID7
A
Key scan
matrix
memory
A A
GND KEY1 KEY2
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Functions Description
Command

After the STB port status changes from high to low, input command bytes through the DIO port.If the STB port
is set to high for some reason while the data or command is being transmitted, the serial communication is

initialized and the data/command being entered is considered invalid.

Command 1: display mode setting command

The display mode setting command determines the number of segments (4~7 grids, 13~10 segments) used.A
display command must be executed to continue the display.If the same mode is selected, the command is not

executed.
MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 | B1 | Function Description
0 0 0 0 13Segsx4Grids
0 0 0 1 Display 128 5 Grid
egsx5 Grids
NC, Set to 0 please se%me%t
0 0 1 0 and gri 11 Segsx6 Grids
setting
0 0 1 1 10 Segsx7 Grids

Command2: Data Command Setting

Data setup commands perform write display data or read keys.When the power supply is powered on, bits 4

to 1 (B3 to BO) should be set to 0.

MSB LSB
B7 | B6 | B5 ‘ B4 | B3 | B2 | B1 | BO Function Description
0 Mode Normal mode
1 setting Test mode
0 ) NC. Set to 0 Address Automatic address increase
0 please 1 mode Fixed address
0 0 Data Display data input mode
1 0 write/read Read Key Data
Key scan matrix
The key scan matrix is composed of 2X10 array:
Kt —C —
K2 _C e e e e ) e e ' F)_
SG1/ SG2/ SG3/ SG4/ SG5/ SG6/ SG7/ SG8 SG9 SG10/
KS1 KS2 KS3 KS4 KS5 KS6 KS7 KS8 KS9 KS10
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Key scan data storage RAM
The input data is stored as follows: the READ command is used to READ from the highest bit.

BO B1 B2 B3 B4 B5 | B6 | BY
BYTE1 SG1/KS1 x SG2/KS2 x
BYTE2 SG3/KS3 x SG4/KS4 x
BYTE3 SG5/KS5 x SG6/KS6 x
BYTE4 SG7/KS7 x SG8/KS8 x
BYTES SG9/KS9 x SG10/KS10 x

K1 K2 K1 K2

READING
SEQUENCE

Note: B2. B5~B7 undefined.

Command3: Display Address Setting

The address setting command is used to set the display memory address.If the address ranges from O0H to

ODH, the address is valid.If the address is OEH or higher, the data is invalid unless the correct address is set

again.When the power supply is powered on, the address is 00H.

MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0 Description

1 1 0 0 0 0 Display address 00H

1 1 0 0 0 1 Display address 01H

1 1 0 0 1 0 Display address 02H

1 1 0 0 1 1 Display address 03H

1 1 0 1 0 0 Display address 04H

1 1 0 1 0 1 Display address 05H

1 1 NC, 0 1 1 0 Display address 06H

1 1 fillin O 0 1 1 1 Display address 07H

1 1 1 0 0 0 Display address 08H

1 1 1 0 0 1 Display address 09H

1 1 1 0 1 0 Display address 0AH

1 1 1 0 1 1 Display address OBH

1 1 1 1 0 0 Display address 0CH

1 1 1 1 0 1 Display address ODH

Address assignment:

SG1......... SG4 SGS......... SG8 SGI9......... SG12 SG13......... SG14 Matrix Address
00HL 00Hu 01HL 01Hu DIG1
02HL 02Hu 03HL 03Hu DIG2
04HL 04Hu 05HL 05Hu DIG3
06HL 06Hu 07HL 07Hu DIG4
08HL 08Hu 09HL 09Hu DIG5
O0AHL 0AHu 0BHL 0BHu DIG6
0CHL 0CHu ODHL ODHu DIG7
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BO B1 B2 | B3 B4 | BS5 B6 B7
xxHL xxHuy
Low 4bits High 4bits

Command4: Display Control Setting

MSB LSB

B7 | B6 | B5 | B4 | B3 | B2 | B1 BO Function Description
110 0| 0] 0 Duty cycle is 1/16
1 0 0 1 Duty cycle is 2/16
1 0 0 1 0 Duty cycle is 4/16
1 0 0 1 1 Display duty Duty cycle is 10/16
110 NC, 1 | o | o | cyclesetting Duty cycle is 11/16
11 0 fill in O 1 10| 1 Duty cycle is 12/16
1 0 1 1 0 Duty cycle is 13/16
1 0 1 1 1 Duty cycle is 14/16
1 0 0 Oﬁ)\lislpggF Display OFF
110 1 setting Display ON

Scan and display timing
Key scan and display sequence diagram as shown below.A cycle of key scanning consists of 2 frames.The
data of the 10 x 2 matrix is stored in RAM.

Tdisplay=500us

-

-

.}

|

Key Scan

/

SG Output

DIG1

DIG2

DIG3 | —————

DIGn

DIG1

G1

G2

G3

A

\j

1 Frame=Tdisplay x (n+1)
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Serial Communication Format

The following figure shows the serial communication format of CD1628. It is recommended to connect a
pull-up resistor (1K ~ 10K) to the DIO port.

STB —‘

DIO

If data continues

DO e e

CLK

1 2 3 s 7 8

Data transmission (Data read)

DIO:>< b0 }( b1 )} b2 )} b3 )X b4} §5>< b‘6>< b7

ck | 12t Tsf |af 15f Jef |7 |8 J1[ 2] |3

twait

1
1
1
1
|
1
|
|

1
1
1
1
|
1
|
|

DIO b0

.

F Set Read Data Command

b1<b2 b3 X b4y b5

B

Start Read Data

Note: Tuwait (waiting time) =1ps.

It should be noted that when reading data, the rising edge is the eighth clock of the instruction to the falling
edge of the first clock of the subsequent data reading must be longer than or equal to 1us waiting time(T wait).
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Conversion Characteristic Waveform

PWsts
STB
PW PW
L - - tcikste
| tsetup thold
DIO >K
tTZL tTLZ
Gn
QO%SL
10%
10%
90%
trzn trnz
Transformation Characteristic
Symbol Descripiton Range Units
PWecik CLK pulse width 2400 ns
PWsrts STB pulse width 21 us
tsetup Data setup time 2100 ns
thold Date hold time =100 ns
toLk-sTB CLK-STB time 21 us
trhz Falling time <10 us
trzn Rising time <1 us
trzL <1 us
triz <10 us

Note: The test conditions are as follows:
triz (pull-down resistance = 10kQ, loading capacitance =300pF), tr.z (pull-up resistance = 10kQ, loading
capacitance =300pF)
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Communication application time series

Continuous display data writing (Automatic address increase)

STB

CLK

DIO

AN

SN

SANNN

AN

NN

AN

Command?2

Command3

DATA1

DATAN

Command1

Command4

Command1:
Command2:
Command3:
DATA1~n:

Command4:

Display mode setting

Data command setting
Address command setting
Display data(MAX 14bytes)

Display control command

Single display data writing (fixed address mode)

STB

CLK

NN

N

N

NN

N

DIO

Command2

Command 3

DATA

Command3

DATA

Command1

Command1: Display mode setting
Command2: Data command setting
Command3: Address command setting
DATA: Display data
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Software flow chart

Start

\4
Delay 200ms

Set command2
(write data)

Set command3
Initialize display RAM
(Note)

Set command1

Initialization
¢ setting

Set command4
(80H-87H, display off)

Set command1

Set command4
(88H-8FH, display off)

Main program | <——

Set command2
(include read key data
and write data mode)

y Main cycle

Set command3

\J

Set command1

'

Set command4

'

Notes:

® Command1: Display mode setting ® Command3: Address command setting
® Command2: Data command setting ® Command4: Display control command
When the IC is powered on for the first time, the contents of the display RAM are not defined, so be sure to

clear the contents of the display RAM in the initialization setting.
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Absolute Maximum Ratings
(Unless otherwise noted ,Ta=25°C)

Characteristic Symbol Rating Unit
Supply Voltage Vbp -0.5~+7 V
Logic Input Voltage Vi -0.5~Vpp+0.5 V
Driver Output Current loter +250 mA
lonse -50 mA
Max Output Driver current ItoTaL 250 mA
Op(_arrating Junction T, -40~+150 °C
emperature
Storage Temperature Tstc -55~+150 °C
Recommended Operating Conditions
(Unless otherwise noted ,Ta =25C)
Characteristic Symbol Min Typ Max Unit
Supply Voltage Vop 3 5 5.5 \%
Dynamic current lop_pyn* — — 1 mA
High Level Input Voltage Vi 0.8Vop — Vbp \%
Low Level Input Voltage Vi 0 — 0.25Vop V
Operating Temperature Ta -40 85 °C

Note*: Test condition Set display mode command = 80H (display off & no load).
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Electrical Characteristics
(Unless otherwise noted, Vobp=5V ,Ta=25°C)

Characteristic Symbol Test Condition Min Typ Max Unit
rioh Level ouput | *°! | So1aGRT-sGraicRs | 0 | %0 | 60 | ma
Current =Vpp - ~
lowscz VgG\;DZD/G:SI;/?’NSSGC;M/%GRgO, -0 60 70 mA
g | e | o et | 0 | @ |~ [
Ié?jvrvr;?t\(/gll 8 L::Elpﬁ )t loLbout Vo=0.4V 4 — — mA
vl output curntat | hoso | VOVRAY SGT-SGI0. |y
segment SG12GR7~SG14/GR5
In';igthvbelt‘;‘;'e Vi — 0.8Voo | — Voo v
oo - G i
I(_}rzillljztri]%r; Fosc 350 500 650 kHz
o |, R
Electrical Characteristics
(Unless otherwise noted, Vop=3V ,Ta=25°C)
Characteristic Symbol Test Condition Min Typ Max Unit
el e R
Low Level Gutput loLer Vo=0.3V, GR1~GR?7, 65 80 — mA
Ié%vlyr:r?t\(/gll 8 lglpl\L: )t loLbout Vo=0.4V 4 — — mA
HighVLoelt‘;eg'e'”p“t Vin — 0.8Voo | — 3.3 v
Low\l/_ci;/;éénput Vi _ 0 — 0.3Vop \Y
grséigaetri]%f; Fosc 300 420 580 kHz
aapan | g, e
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Application circuit

VDD

SEG1/KS1
SEG2/KS2
ct SEG3/KS3
SEG4/KS4
SEG5/KS5
; SEG6/KS6
SEG7/KS7

R1|r2|R3 SEG8/KS8
SEGO/KS9
SEG10/KS10 ?

—i—t

VDD >

W N N N N Y N N N N Y
A" ZI0N ZEN VRN Zan Zan ZaaN Zan Zan Zaas vy

W N N N N N W N N
A\ ZEAN ZBIN ZEn Vs Zaa Zaa Zans Zans ~aas 24

» DIO *\\ LED matrix
CLK

R6 . I
MCU STB GRID1

GRID2

, GRID3
c2 csf e GRID4

111 oo

GRID7

23

GND K1
K2

o GND

Note:

1. This application circuit is only for reference.

2. C1=1uF and should be placed as close as possible to the VCC.
3. R1~R3=4.7kQ; R4~R6 = 100Q; C2~C4 = 100pF;

4. The series resistance of the communication port and the capacitor for GND should be placed as close as
possible to CD1628, and the resistance value and capacitance value should be adjusted according to the
actual anti-interference requirements and verification results.

Common cathode LED connection

r COM/DIGITAL (GRID)
SEG1 D_a”_<

SEG20— 2 yf |
SEG3p— S pf | —_—
SEG4n 9§ | I g Ib

SEG55— 8 pf | .
SEG6o— pp—.
SEG7p— 9§ |
SEG8o— Ny |
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Package
SOP28
18.00+0.10
0QOROEAAREEAARE #
@ ° P )
EELEGE LR e ) S
<+ 0.406+0.10 1.27 2\:’/1:8°
| 2340
0.161%@7 Unit: mm
Marking

CD1628
XXXXXXX

CD1628 - Part Number
XXXXXXX - Tracking Number
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Reel

4.00£0.10

2.00+0.05

&

$1.55+0.05

1.75:0.10

—O--9—¢

601000 6l6-od oo

14.240.1

32.0£0.3

4%\,,

(ONN©)

O 00O

O0000O00O0O0 O

©1.5+0.1

B

16.0+£0.10

T l—t

Lﬂ 6.76+0.10
10.700.10

Section A-A’

— Feeding direction

0.3£0.05 —j——

18.47+0.10

3.06£0.10 .

Section B-B’

Unit : mm

Revision History and Checking Table

Version Date Revision Item Modifier A & REEC FEEECD & [ETED
Checking Checking
1.0 2018-01-19 Shilj Shilj Zhujl
1.1 2020-04-3 Updated formatting shibo Shilj Zhujl
12 2021-02-05 Adding packaging Zhuhui Shili Zhuil
information
1.3 2021-12-8 Update package size Zhuhui Shilj Zhujl
1.4 2022-12-19 Update Typeset Zhuzq Shilj Zhujl
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