Microelectronics

ET6220

General Description

ET6220 - Dot Matrix LED Driver

ET6220 is a high reliability matrix LED driver IC with 6 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

Package: TSSOP20

Pin Assignments

3-Line serial interface

Keyboard scanning: 1 x 6 matrix

Dimming adjustment: 8 step

High performance CMOS process, low power consumption
Display Mode: 6 Segs x 7 Grids ~ 9 Segs x 4 Grids ,Max support 42 LED matrix
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ET6220

Pin. Function

Pin No. Symbol /0 Description
Oscillator Input Pin A resistor is connected to this
1 0OsC - . . o
pin to determine the oscillation frequency
> DIO /0 Serial data_ﬂ input/output port.
(open-drain output structure)
3 CLK I Serial clock input port.
4 STB I Serial data strobe port.
5 K2 I Key data input port.
6 VDD - power Input
. . Segment output port
712 SG1/KS6~SG7/KS6 o (Connected LED positive pole )/Key scan output
13~15 SG12/GR7~SG14/GR5 o Segment/Grid output port, select segment or grid
output through registers.
18 GND — Ground
. Grid output port,
16, 17, 19, 20 GR4~GR1 o Connected LED negative pole

Function Diagram
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- Cor&trfl > SEG2/KS2
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SEG4/KS4
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: SEG6/KS6
DIO e > _ Display
Serial «—{ storage >
CLK » data module SEG/GRID
STB | port drive
. GRID1
GRID2
GRID3
GRID4
. Sequence
osc »  Oscillator - q > SEG14/GRID5
generator SEG13/GRID6
SEG12/GRID7
i
Key scan
matrix
memory
i
GND K2
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ET6220

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, 9~6 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 9 Segsx4 Grids
0 0 0 1 Display 88 5 Grid

egsx5 Grids
NC, Set to 0 please se%me%t
0 0 1 0 and gri 7 Segsx6 Grids
setting

0 0 1 1 6 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
NC. Set to 0 Address Automatic address increase
0 1 ’
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 1 X6 array:

KZ{HH

SG1/ SG2/ SG3/ SG4/ SG5/ SG6/
KS1 KS2 KS3 KS4 KS5 KS6
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ET6220

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 | Bs | B7 READING
BYTE1 x SG1/KS1 x x SG2/KS2 x
BYTE2 x | SG3/KS3 x x SG4/KS4 x
BYTE3 x | SGB5/KS5 x x SG6/KS6 x
K2 K2

Note: BO. B2, B3. B5~B7 undefined.

Command3: Display Address Setting

The address setting command is used to set the display memory address.If the address ranges from 00H 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 | BO 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 0 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 0DH

Address assighment:

SG1......... SG4 SG5...SG6 SG12 S$G13...8G14 Matrix Address
00HL 00Hu O1HL 01Hu GR1
02HL 02Hu 03HL 03Hu GR2
04HL 04Hu 05HL 05Hu GR3
06HL 06Hu 07HL 07Hu GR4
08HL 08Hu 09HL 09Hu GR5
OAHL O0AHu OBHL 0BHu GR6
0CHL 0CHu ODHL ODHu GR7
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ET6220

BO B1 B2 | B3 B4 | B5 B6 B7
xxHL xxHuy
Low 4bits High 4bits
Command4: Display Control Setting
MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 BO Function Description
1 0 0 0 0 Duty cycle is 1/16
110 0| 0o | 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
1] 0 fillin 0 110 | 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
110 0 O?\:S/ngF Display OFF
1 0 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 6 x 1 matrix is stored in RAM.

Tdisplay=500us

-

-

-

-
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1 Frame=Tdisplay x (n+1)
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ET6220

Serial Communication Format

The following figure shows the serial communication format of ET6220. It is recommended to connect a
pull-up resistor (1K ~ 10K) to the DIO port.

STB —‘

DIO

If data continues

XX

CLK

1 2 3 ————— 7 8

Data transmission (Data read)

pio X po>< b1 Y 92>< t?s>< b{4>< b{5>< b{6>< b7 )(

CLK if | 2f 13t a4l sl |sef |7 |8 Jif ]2

Twait

DIO

o]0] bl b2 b3 b4 b5

.

F Set Read Data Command

B

Start Read Data

Note: Twait (waiting time) 21ps.

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

fosc

OSC 50%
PWstg
STB
PWcLk PWcik
- tcik-stB
ax / \\_/—\
|l tsetup thold
DIO >R
trze trz
Gn
90%3£
10%
10%
90%
Sn
Lrzn Uriz
Transformation Characteristic
Symbol Descripiton Range Units
PWeik CLK pulse width 2400 ns
PWsts STB pulse width 21 us
tsetup Data setup time 2100 ns
thold Date hold time =100 ns
tcik-stB CLK-STB time =1 us
trHz Falling time <10 us
trzn Rising time <1 us
trzu <1 us
trz <10 us

Note: The test conditions are as follows:
trhz (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

DATA1L

DATAN

Commandl

Command4

Command1:
Command2:
Commanda3:
DATA1~n:

Command4:

Display mode setting

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

Display control command

Single display data writing (fixed address mode)

STB

SN AN A 7~ AN

DIO Command2 Command 3 DATA Command3 DATA = = == | Commandl
® 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 command?2

(write data)

Set command3
Initialize display RAM
(Note)

Set commandl

v

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

Set commandl

v

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

Main program | <——

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

\J

Set command3

Initialization
setting

Main cycle

Notes:

® Command1: Display mode setting
® Command2: Data command setting

Command3: Address 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
lorsa -50 mA
Max Output Driver current ItoTaL 250 mA
Operating Junction T -40~+150 °C
Temperature
Storage Temperature Tstc -65~+150 °C
Recommended Operating Conditions
(Unless otherwise noted ,Ta = 25°C)
Characteristic Symbol Min Typ Max Unit
Supply Voltage Vbp 3.0 5.0 5.5 V
Dynamic current lop_pyn * — — 5 mA
High Level Input Voltage Vi 0.8Vop — Vbb \%
Low Level Input Voltage ViL 0 — 0.25Vop \%
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, Vbp=5V ,Ta=25°C)

Characteristic

Symbol

Test Condition Min Typ Max Unit
Vo=Vpp-2V, SG1~SG6,
High Level lonset SG12/GR7~SG14/GR5 20 25 40 | mA
Output Current Vo=Vop-3V, SG1~SG6,
lorisez SG12/GR7~SG14/GR5 25 -30 -50 mA
Low Level Vo=0.3V, GR1~GR4, o
Output Current lower SG12/GR7~SG14/GR5 100 | 140 mA
Low Level Output _
Current (DIO Pin) loLbout Vo=0.4V 4 — — mA
vel outpot curontat | fose | VSVoerdV, SG1-G6 R
- I (0]
segment SG12GR7~SG14/GR5
High Level
Input Voltage Vi - 0.6Voo — Voo v
Low Level
Input Voltage Vi - 0 — 0.3Vop v
Oscillation Fosc R = 51k 350 500 650 kHz
Frequency
K2 Pull-down
Resistance R K2 40 - 100 kQ
Electrical Characteristics
(Unless otherwise noted, Vopo=3.3V ,Ta=25°C)
Characteristic Symbol Test Condition Min Typ Max Unit
High Level Output Vo= Vop - 2V, SG1~SG6, i ) ]
Current loHsa1 SG12~SG14 15 20 35 mA
Low Level Output _ .
Current loLer Vo=0.3V, GR1~GRY7, 85 110 — mA
Low Level Output _
Current (DIO Pin) loLoour Vo=0.4V 4 — — mA
High Level
Input Voltage Vi - 0.8Vop — 3.3 Y,
Low Level
Input Voltage Vi - 0 — 0.3Vop v
Oscillation Fosc R = 51k 300 420 580 | kHz
Frequency
K2 Pull-down
Resistance Rxn K2 40 — 100 kQ
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Application circuit

G1
o] DIGITL
| 31 DIGIT2
~2 DIGITE A~
51k Y pieima W g
—~~—{]osc GR1 o1 s14 8 %
L G2
= — Do GR2 1513 zggg I =
I &T3 [
MCU {] CLK GND jﬁes 1 12| SEG12 < >
| sTB GR3 [+ —= 56 erce O i
= GRa S5| seas % %
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|57 SG1/KS1 SG13/GR6 [ /53] ko3 = 9
VDD |53 SG2/Ks2 SG12IGR7 [ 157 oEco 8
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N4 X X X X X
©o n < (32 N -
2 = = = = 2
] [} [} [} [} 7]
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| | | | | |

Note: This application circuit is only for reference, and the filter capacitor(recommended =1uF) should be
placed as close as possible to the VDD. Rpu recommended 3.3K to 10KQ.

Common cathode LED connection

SEG1o_ 8 COM/DIGITAL (GRID)
SEG2p— Py | .
SEG3p— S | —
SEG4an Ay | fl . I b
SEGSD—‘:EE— el_l .
SEG60— .
SEG7n 9y | a ©
SEG8g— Ny |
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Package
TSSOP20
6.45+0.10 1f0MAX .
__ ¥ o
HHHAHHHARA B
: 2 @
O =R
ofilalslilislikils ¢ 1
0.20~0.28 0.65 0° g
o
indadaRaiaiainininty S
AR
0.05~0.15- K Unit.
Marking
ET6220
OXXXXXX

ET6220 - Part Number

OXXXXXX - Tracking Number

Revision History and Checking Table

Version Date Revision Item Modifier e & Spec Package & Tape
Checking Checking
1.0 2018-01-19 Shilj Shilj Zhujl
1.4 2023-2-19 Update Typeset Shibo Shilj Zhujl
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