EFEK .. ET6202

Control LED drive circuit

Overview

ET6202 is 1 / 7 to 1 / 8 duty cycle control of the LED display driver circuit. By paragraph
11 output, the output gate 6, paragraph 1 / output gate, A display memory, control circuit, key
scan circuit composed of a single-chip high-reliability of the external LED driver circuit. Serial
data 4-wire serial interface into the ET6202, the use of SOP28 package.

Features

CMOS technology

Low-power

A variety of display modes: choice of settings, and the number of spaces (4 to 7, 10 to 13)
Scan button: 10 x 2 matrix

8 levels of brightness adjustment circuit

4-wire serial interface

Package for SOP28

Pin assignment

osc [ 1 \/ 28 [OGND

DI/O [ 2 27 [O@RI

K 3 26 [ @R2

stB [ 4 25 [ GND

KI 5 24 [ GR3

K2 6 23 [ QR4

VDD [ 7 22 [ G\D
SGI/KSI [ 8 ET6202 21 [J VDD
sk 9 20 [ SGI4/GRS
@K [ 10 19 [ SGI3/GR6
SGH/KsA [ 11 18 [ SGI2/GRT
S&/KSs [ 12 17 [ SGLO/KSIO0
SG6/KS6 [ 13 16 [ SP/KS
SGI/KS7 []14 15 [ SG8/KS8
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ET6202

Pin Description

Number :
P I AT, .
ET6200 in Name /O Description of the function
1 0SC I Oscillation input port to connect a resistor to determine the oscillation freqiency
Data input and output ports (N-channel open drain), the clock in the sefial data
2 DI/O I/O | output falling, In the clock rising edge of the serial data input.
Clock input port, when read in the rising edge of the serial data, and in falling
3 CLK I .
output when the number According to
Serial interface filtering, falling in the STB input data as an order. (Exfernal
4 STB I .
pull-down power Resistance)
I Key input data port, the port on the importation of these data show that
5,6 KI~K2 there is locked at the end of the cycle End
22, , §5 ) GND __ | Grounding pin
8~17 SG1/KS1~ Paragraph output port (P-channel open drain), can also be used as keys
SG10/KS10 input scanning
18 SG12/GR7 Paragraph / output port gate
7, 21 VDD — | Power Supply
19, 20, Gate output port
23
24, 26, GR6~GRI1 O
27
1/ O configuration
The logical part of the I / O diagram
below.
1. Input port: CLK, STB & DIN
VDD

‘ AN s
2
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ET6202

2. Input: K1 ~ K2

VDD
<&
2
GND
3. Output ports: DOUT, GR1 ~ GR4
VDD
AN | <
| 2
GND
4. Outputs: SG1 ~ SG10
VDD

{%

GND

3/14
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ET6202

5.  GRS5,GR6 and SG12/GR7

VDD
-
//
P
GND
Functional block diagram
% SG1/KS1
4) SG2/KS2
Control j ; SG3/KS3
DI/O Serial SG4/KS4
CLK Data %5 SG5/KS5
STB( )——|{Interface] Show memory 4@ SG6/KS6
SG7/KS7
T Paragraph SG8/KSS
0sC — driver / SGI/KS9
iming
— Crystal ™ generator Scan key SG10/KS10
' driver/ SG12/GR7
R l Gate driver :g SG13/GR6
, SG14/GRS
GND Ke}li/lscanmamx é GR4
emoty ﬁ GR3
GR2
O Gri
Brightness
adjustment circui
O—0O O—0O
Kl K2 VDD GND
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ET6202

Functions

Order

STB ports in the state by the high-low, the importation of an order by the DIN port of the first byte (b0 ~ b7). If
the data or the order in the transmission For some reason, STB is set to port, serial communications are to be
initialized, the data is input / command be considered invalid.

Order 1: display mode command set
ET6202 provides as follows two display modes: a command in the port of the STB by the state after the high-low
by the DIN port to lose ET6202 into the first byte (b0 ~ b7). For these orders, the No. 3 to No. 6 (b2 ~ b5) are ig-
nored, 7 and 8 (b6 ~ b7) 0. Display mode command set used by the decision, gate number (4 to 7, 10 to 13). Must
show that an order to continue to make the show. If you choose the same mode settings, not to implement the
order, so there will be no show. When the electric power, the choice of 10 x 7-bit mode.

MSB LSB

0 0 — — — — bl b0
b2 ~ b5 no assignment
Display mode:

bl for 0, b0 to 0:13 paragraph % 4 bits

bl for 0, b0 to 1:12 paragraph bit x 5

bl for 1, b0 to 0:11 paragraph bit x 6

bl for 1, b0 1:10 paragraph bit x 7

Order 2: Set the order data

Data set is the order of implementation of the ET6202 read and write data. The first order of 5 and 6 (b4, b5) are
ignored, 8-bit (b7) 0, No. 7 (b6) is set to 1. When the electric power supply when the first 4 to a (b3 ~ b0) should
be setto 0

MSB LSB

0 | 1 | — — b3 b2 bl | b0

b4, bS5 non-assignment

Mode:

b3 0: normal mode of operation

b3 1: Test mode

Incremental mode address settings (mode):

b2 0: After the data into the Incremental address
b2 1: Address the same

Read and write data mode:

b1 for 0, b0 0: write data to the display mode

bl for 1, b0 0: Reading key scan data
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ET6202

ET6202's key scan matrix scan button and enter the data storage RAM
The ET6202 is a key scan matrix, as follows from the 10 x 2 array composed of:

) s ) I ) N ) ) s
kI —< Y L Y ) ) 1\ 1\ \
K2 ( ) e ) ) ) ) () ) e

SGI/ S@/ S@/ S S/ S/ SG/ S8/ S/ SGLo/
KS1 K2 KS3 K& KS5 KSo KS7 K8 K KS10

Each scan key input data storage as follows, by an order from the highest-READ was read out. When the high
data (b0) was read out, The next lowest data (b7) was read out.

| (@ K2 | Kl....cceuvennne.n.. K2
Read
SG1/KS1 SG2/KS2 X order
SG3/KS3 SG4/KS4 X
SG5/KS5 SG6/KS6 X
SG7/KS7 SG8/KS8 X
SG9/KS9 SG10/KS10 X
b0 bl b3 bd | b5 b7

Notes: b5 ~ b7 no definition.

Order 3: Address set up a command

Address set up a command is set up for display memory address. If the address is 00H ~ ODH, then the effective
address. If the address is OEH Address or higher, the data is invalid unless once again set the correct address.
When the electric power, to address 00H.

Please refer to the chart below.

MSB LSB

1 1 — — b3 b2 bl b0

b4, b5 non-assignment
b0 to b3 address 00H ~ ODH
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ET6202

Display mode and the address of the RAM

Display RAM memory through the serial interface from the external device to input data ET6202.

ET6202 of RAM address is as follows (8 units).

SGl....cevvveennnnn.. SG4 SGS..eeviiiiiinnnnnnn SGS8 SGY..cevvviiiinnnnnn SG12
00HL 00Hu OIHL DIG1
02HL 02Hu 03HL DIG2
04HL 04Hu 05HL DIG3
06HL 06Hu 07HL DIG4
O8HL 08Hu 09HL DIGS5
0AHL 0AHu OBHL DIG6
0CHL 0CHu ODHL DIG7
b0...coinnnnnnnne b3 b4.eeeiiinnnnnnnnnn. b7
xxHL xxHu
Low 4 High 4

Order 4: Display Control Order

Display Control command to control the display switches can also be used to set pulse width. Please refer to the
table below. When the electric power, setting 1 / 16 the width letter and the show closed (key stop scanning).

MSB

LSB

1 0 | —

b3

b2

bl

b0

b4, b5 non-assignment
Show:

b3 0: The show closed (to scan button)
b3 1: Open show
Dimming level:

000: width=1/16
001: width=2/16
010: width=4/16
011: width=10/16
100: width =11/16
101: width = 12/16
110: width = 13/16
111: width = 14/16
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ET6202

Scan timing and show
Bond plans to scan and display timing is as follows. A key scan cycle includes 2. 10 x 2 matrix of data stored in RAM.

Tdisplay=500us Key scan data
T /
SGOutput | DIGI DIG2 DIG3 |- DIGn ] DIGI

Gl
QG2
G3
|
|
|
|
i
Gn
- >
1 A=Tdisplay x (r+1)
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ET6202

Serial communication format
The chart shown in the ET6202 is a serial communication format. DOUT port is an N-channel open drain output
port, so be sure to add a guarantee Pull-up resistor (1K ~ 10K) to DOUT port.

Receiver (data / write operations command)

If the data continue

STB

T X e X D

CLK

Transmission (read data)

STBT
DIN:><b‘O><b1><b‘2><b‘3><b4><b‘5><b‘6><b7><

T
1
I
|
|
I
|

CLK

1 2 3 4 5 6 7 8 e - 1 2 3 4 5 6

twait

b2 X b3 X b4

b0 bl

|
|
|
I
1
|
I
|
V

b5

.

F Reading set up a command data

;‘
‘

Start reading data

twait(Latency) > 1us ) =1pus It is worth noting that when reading data, the instructions of the eighth of the clock
rising edge to read the data then the first falling edge of the clock must be greater than or
1 s mean waiting time twait
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Conversion characteristic waveform
ET6202 conversion wave characteristics are as follows.

fosc

10/14

OC  50%
PWstB
STB \ i
PWcLk PWerk
- > > teik-sB
CLK \_ / N f_
- tsetut) >l thold
DIN -
bz tprz
DOUT
to tnz
Gn
90%
10%
10%
90%
Sn
tm Urz
PWocik (Clock pulse) > 400ns PWsrts(Filter width) > 1us
tseup(Data setup time) > 100ns thotd(Data hold time) > 100ns
tcek-stB(Filter clock time) > 1pus truz(Fall time) < 10us
trza(Rise time) < 1us tezi(Transmission delay) < 100ns
fosc = oscillation frequency teLz(Transmission delay) < 300ns
trze<lps trLz<10ps
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ET6202

Notes: The test conditions are as follows.
truz(Pull-down resistance = 10kQ, load capacitance = 300pf)
trz(Pull-up resistor = 10kQ, load capacitance = 300pf)

Apply

1. Input data show

ST H
CLK ALY Ay aaaaaaay -
DIN Order 2 Order 3 Datal | -———- Datan Order 1 Order 4
Order 1: display mode command set
Order 2: Set the order data
Order 3: Address set up a command
Data 1 ~ n: mobile data show that (the largest of 14 bytes)
Order 4: Display Control Order
2. Enter a specific address
ST H H
CLK
DIN Order 2 Order 3 Data Order 1 Order 4

Order 2: Set data
Order 3: Address Setting
Data: The data show
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Software flow chart

Start

Delay 200 ms

Set
Order 2
(Write data)

1

Set 3 order
Qing display
RAM
(See Note) Initialization
Set

Set
Order 1

Set
Order 4
(88H-8FH: open the show)

1

Main program -

Set Order 2
(Including the key time to
scan the data and write data)

Set Main cycle
3 order

Set
Order 1

Set
Order 4

End

Rev 1.1 2004-6-4
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Notes:
1. Order 1: display mode
2. Order 2: Set data
3. Order 3: Address Setting
4. Order 4: Display Control
When the power supply IC of the first power-on, the display RAM in the content has not been defined, so be sure
to empty the initialization settings in the display RAM.

Limit parameter
1. Maximum Ratings(Ta = 25C°, GND=0V
Parameters Symbol Range Unit
To provide voltage Vob -0.5~+7 Vv
Logic input voltage Vi -0.5~Vppt0.5 \Y
. IOLGR +250 mA
Drive output current Tomsa 50 A
Maximum output current ItoTaL 400 mA
2. Recommended by the working conditions(Ta = -20~+70°C, GND = 0V)
Parameters Symbol Mihimum Typical Max Unit
Logic supply voltage Vb 4.5 5 5.5 A"
Dynamic current (see Note) IpDdyn — — 5 mA
e HP AR L Vi 0.8Vpp — Voo \
NGV Vi 0 — 0.3Vpp \
TR MRS BOE BondE il £=80H (B R KHPRAE&ILHANG I
S84 (VDD=5V, GND=0V, Ta=25C)
8 iea WA ZEAE &/ME HAE RAE AT
V0=VDD-2V
IOHSGI1 SG1~SGll1, -20 -25 -40 mA
o . SG12/GR7
=} N2 ED Nray
e PRSP0 L PR VO=VDD3V
IOHSG2 SG1~SGll1, -25 -30 -50 mA
SG12/GR7
V0=0.3V
IR g LR IOLGR GR1~GR6, 100 140 — mA
SG12/GR7
a0 | vo-0av 4 - mA
TLEA L] B T2 V0=VDD-3V
B ijlff gﬁ'%fﬁ” 11 1rorse | sGi~sal, — +5 %
LA SG12/GR7
e HEP AR L VIH — 0.8VDD 5 v
IR P A LT VIL — 0 0.3VDD v
P iR fosc R=51k 350 500 650 kHz
. K1~K2 o
K1~K2 )~z RKN VDD=5V 40 100 kQ
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Reference to the road map Applications

al
| DaT!
DIGT2
(; DICIT3
:5/5(_: osc \_/ GND _/E gﬁg
= ] prvo @1 D piaire
I _/_
MCU L Ak @®R2 ~
] stB GND s =
— K1 ®R3 | Gio SEGI2 & s
——1{] K2 R4 =3 SEGI 0 = X
Poggss|| T Hwe aND S5 = B
= ] SGI/KSI VDD o SEG8 ~ t:J
| <] S@2/KS SGI4/GR5 55| SEG )
| ] SB/KS3 SGI3/GR6 55| SEG®
] SGUKss SAY@RT g 5| EP
5T SGS/Kss SGIO/KSI0 g | <] SEGH
] SG6KSS SO [hg = Sslég
T SGI/KST SB/KS [T ﬁ =
2 O 5 5 A A A 2 o 5
HEE +hh +%h‘é HEHRE
LT < - B I I S - B B I I B =
r=fr=1r=71= 1= 7*= 7= i i |
LED cathode connection
JEBA M ILEDI% $2
SEGIo_2 ‘]I» COM/DIGITAL (GRID) a
SEG20— 2y fI Ib
SEG30—C pf—4 —=
SEG4o— 94y eI IC
SEGS50—C pf—4 7 O"
SEG6n— L pf—
SEGTo—2 4
h alal
SEG80———p—

1. &AL GND M1 VDD it 2 [ 2 (0.1uF) A2 E AE 25 ET6202 )] GEUT [ H 7
2. FEIUNC T GBI 10D B3,
o RS
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