@ IIE/ll;'i’;oelectronics ET K62 0 1

Matrix LED Controller/Driver

DESCRIPTION

ETK6201 is an LED Controller driven on a 1/7 to 1/8 duty factor. 11 segment output lines, 6 grid output
lines, 1 segment/grid output lines, one display memory, control circuit, key scan circuit are all incorporated into
a single chip to build a highly reliable peripheral device for a single chip microcomputer. Serial data is fed to
ETK6201 via a four-line serial interface. Housed in a SOP32 Package.

FEATURES

CMOS Technology

Low Power Consumption

Multiple Display Modes (12 segment, 6 Grid to 11 segments, 7 Grid), Max Support 77 LED
Key Scanning (10x3 Matrix)

8-step Dimming Circuitry

Serial Interface for Clock, Data Input, Data Output, Strobe Pins

Available in SOP32 Package

PIN CONFIGURATION

osc3 1) 321 GND
DOUT ] 2 31 [ GR1
DIN[] 3 30 GR2
CLK ] 4 291 GND
STB[] 5 28] GR3
K1 [ 6 271 GR4
K27 26 1 GND
K3 8 ETK6201 25 vDD
VDD ] 9 24 ™ GR5
SG1/KS1 ] 10 231 GR6
SG2/KS2 ] 11 22 ] SG12/GR7
SG3/KS3 ] 12 21 SG11
NC [ 13 20 ] SG10/KS10
SG4/KS4 ] 14 19 1 SG9/KS9
SG5/KS5 ] 15 18 1 SG8/KS8
SG6/KS6 ] 16 17 [ SG7/KS7

Top View
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ETK6201

PIN DESCRIPTION

Pin No Pin Name 1/0 Description
Oscillator Input Pin
1 0OSsC | A resistor is connected to this pin to determine the oscillation
frequency
Data Output Pin ( Open-Drain)
2 DOUT © This pin outputs serial data at the falling edge of the shift clock
Data Input Pin
3 DIN [ This pin inputs serial data at the rising edge of the shift
clock(starting from the lower bit)
Clock Input Pin
4 CLK | This pin reads serial data at the rising edge and outputs data at the
falling edge
Serial Interface Strobe Pin
5 STB [ The data input after the STB has fallen is processed as a
command, When this pin is “HIGH”, CLK is ignored
Key Data Input Pins
6, 7, 8 K1~K3 | The data sent to these pins are latched at the end of the display
cycle (Interface Pull-Low Resistor)
26, 29, 32 GND — Ground Pin
10~12 SG1/KS1~ Segment Output Pins (p-channel, open drain )
14~20 SG10/KS10 © Connect LED anode ,Also acts as the Key Source
Segment Output Pins (p-channel, open drain)
21 SG1 Connect LED anode
22 SG12/GR7 Segment / Grid Output Pins
9, 25 VDD - Power Supply
23, 24, 27 . .
28. 30, 31 GR6~GR1 (0] Grid Output Pins,Connect LED cathode
13 NC — No Connection
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ETK6201

INPUT/OUTPUT CONFIGURATIONS
The schematic diagrams of the input and output circuits of the logic section are shown below.
1. Input Pins: CLK, STB & DIN

2. Input Pins: K1~K3

VDD

|

GND
3. Output Pins: DOUT, GR1~GR4
VDD
/ 5
\
D
4. Output Pins: SG1~SG11
DD
— RS S S
aD
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ETK6201

5. Output Pins: GR5, GR6 and SG12/GR7

VDD

X

GND

BLOCK DIAGRAM

DIN
DOUT
CLK
STB

0SsC

GND

—

Serial
Data
Interface

Control

Display Memory

T

0oSsC

Timing Generator

Key Matrix
Memory

A A

K1 K2 K3

O—CO0—CO0O—0——0

Dimming Circuit

Segment Driver/
Key Scan Output/
Grid Driver

L SOELLLEELLLLEEL0LL

VDD GND

SG1/KS1
SG2/KS2
SG3/KS3
SG4/KS4
SG5/KS5
SG6/KS6
SG7/KS7
SG8/KS8
SGI/KS9
SG10/KS10
SG11
SG12/GR7
GR6

GR5

GR4

GR3

GR2

GR1
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ETK6201

FUNCTIONAL DESCRIPTION

COMMANDS

A command is the first byte(b0~b7) inputted to ETK6201 via the DIN Pin after STB Pin has changed from
HIGH to LOW State. If for some reason the STB Pin is set to HIGH while data or commands are being
transmitted, the serial communication is initialized, and the data/commands being transmitted are considered
invalid.

Command 1: Display Mode Setting Commands

ETK6201 provides 2 display mode settings as shown in the diagram below: As started earlier a command is
the first one byte(b0~b7) transmitted to ETK6201 via the DIN Pin when STB is LOW. However, for these
commands, the bit 3 to bit 6(b2~b5)are ignored, bit 7&bit 8(b6~b7) are given a value of 0.

The Display Mode Setting Commands determine the number of segments and grids to be used (12 to 11
segments, 6 to 7 grids). A display commands ON must be executed in order to resume display. If the same
mode setting is selected, no command execution is take place, therefore, nothing happens.

When Power is turned ON, the 7 grid, 11 segment modes is selected.

MSB LSB

0 \ 0 | — — — — b1 b0

b2~b5: Not Relevant
Display Mode Setting:
b1, b0 —1 0: 6 Grids, 12 Segments
b1, b0 —1 0: 7 Grids, 11 Segments

Command 2: Data Setting Commands

Data Setting Commands executes the Data Write or Data Read Modes for ETK6201. The data Setting
Command, the bits 5 and 6(b4, b5) are ignored, bit 7(b6) is given the value of 1 while bit 8(b7) is given the
value of 0. Please refer to the diagram below.

When Power is turned ON, bit 4 to bit 1(b3~b0) are given the value of 0

MSB LSB

0 1 — \ — \ b3 b2 b1 b0

b4,b5: Not Relevant

Mode Setting:

b3 — 0: Normal Operation Mode
b3 — 1: Test Mode

Address Increment Mode Settings(Display Mode):
b2 — 0: Increment Address after Data has been written
b2 — 1: Fixes Address

Data Write & Read Mode Setting:
b1,b0 — 0 0: Write Data to Display Mode
b1,b0 — 1 0: Read Key Data
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ETK6201

ETK6201 KEY MATRIX&KEY INPUT DATA STORAGE RAM
ETK6201 Key Matrix consists of 10x3 array as shown below:

KA1 ( ( e M ( ( e ( e I
K2 — C _
k3 —< C O O O C C C O O—

SG1/ SG2/ SG3/ SG4/ SG5 SG6/ SG7/ SG8/ SG9/ SG10/
KS1 KS2 KS3 KS4 KS5 KS6 KS7 KS8 KS9 KS10

Each data entered by each key is stored as follows and read by a READ Command, starting from the last
significant bit of the next data(b7) is read.

Kl ereeooeresrns K3 | Kloooooooorooronn, K3
SG1/KS1 SG2/KS2 X
SG3/KS3 SG4/KS4 X Reading
SG5/KS5 SG6/KS6 X Sequence
SG7/KS7 SGB/KSS X
SGO/KS9 SG10/KS10 X
00 b2 03 b5 06 b7

Note: b6~b7 do not care.

Command 3: Address Setting Commands

Address Setting Commands are used to set the address of the display memory. The address is considered
valid if it has a value of 00H to ODH. If the address is set to OEH or higher, the data is ignored until a valid
address is set. When power is turned ON, the address is set at 00H.

MSB LSB

1 1 — — b3 b2 b1 b0

b4, b5: Not Relevant
The address of b3~b0: 00H~0DH
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ETK6201

DISPLAY MODE AND RAM ADDRESS

Data transmitted from an external device to ETK6201 via the interface are stored in the Display RAM and are
assigned address.

The RAM addresses of ETK6201 are given below in 8 bits unit.

SG1............ SG4 | SG5............ SG8 | SGY............ SG12 | SG13............ SG14
00HL 00Hu 01HL 01Hu DIG1
02HL 02Huy 03HL 03Hu DIG2
04HL 04Huy 05HL 05Hu DIG3
06HL 06Hu 07HL 07Hu DIG4
08HL 08Hu 09HL 09Hu DIG5
O0AHL 0AHu 0BHL 0BHu DIG6
0CHL 0CHu ODHL 0DHu DIG7
b0......c.c....... b3 b4.................. b7
XXHL xxXHy
Lower 4 bits Higher 4 bits

Command 4: Display Control Commands

The Display Control Commands are used to turn ON or OFF a display. It also used to set the pulse width.
Please refer to the diagram below. When the power is turned ON, a 1/16 pulse width is selected and the
displayed is turned OFF (the key scanning is started).

MSB LSB
1 | 0 | — | — | b3 b2 b1 b0
b4,b5 : Not Relevant
Display Setting:

b3 — 0: Display OFF (Key Scan Continues)
b3 — 1: Display ON

Dimming Quantity Setting:
000: Pulse width=1/16
001: Pulse width =2/16
010: Pulse width =4/16
011: Pulse width =10/16
100: Pulse width =11/16
101: Pulse width =12/16
110: Pulse width =13/16
111: Pulse width =14/16
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ETK6201

SCANNING AND DISPLAY TIMING

The Key Scanning and Display Timing diagram is given below. One cycle of key scanning consists of 2
frames. The data of the 10x3 matrix is stored in the RAM.

Tdisplay=500us Key Scan
SG Output DIG1 DIG2 DIG3 | ~——— DIGn . DIG1
G1
G2
G3
|
|
|
|
|
Gn

A
\j

1 Frame=Tdisplay x (n+1)
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ETK6201

SERIAL COMMUNICATION FORMAT

The following diagram shows the ETK6201 serial communication format. The DOUT Pin is an N-channel,
open-drain output pin, therefore, it is highly recommended that an external pull-up resistor(1K~10K) must be

connected to DOUT.

Transfer (data write operation)

STB —‘

DIN

D) ) e

CLK

JRENEN

— L L

Transfer (data read operation)

STB T

DIN X b0 ) b1) o2 (03 b4) b5>< t16>< b7 )

CLK 1 2 3 4 5

6

7

8

twait

DOUT

F Set Command

Read DATA

twait (waiting time) 21pus

It must be noted that when the data is read, the waiting time (twait) between the risings of the eighth clock that
has set the command and the galling of the first clock that has read the data is greater or equal to 1ps.
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ETK6201

SWITCHING CHARACTERISTIC WAVEFORM

ETK6201 Switching Characteristics Waveform is given below.

fosc

0SC 50%
PWsTB
STB
PWeik PWcik
- toik-sTs
CLK \_ 4 \R_/—X
| tsetup thold
DIN >~
tPZL tPLZ
DOUT
tTZL tTLZ
Gngﬂ
90%
10%
10%
90%
Sn
tTZH tTHZ
PWecwk (Clock Pulse Width) 2400ns PWsts (Strobe Pulse Width) =1ps
tsetp (Data Setup Time) 2100ns thos (Data Hold Time) =2100ns
tcik-ste (Clock-Strobe Time) 21ps trvz (Fall Time) <10ps
trzn (Rise Time) <1us trzL (Propagation Delay Time) <100ns
Fosc = Oscillation Frequency tr.z (Propagation Delay Time) <300ns
trzu<1us triz< 10pus

Note: Test condition under
truz (Pull low resistor=10kQ, Loading capacitor=300pF)
triz (Pull low resistor=10kQ, Loading capacitor =300pF)
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ETK6201

APPLICATION
1. Display memory is updated by incrementing addresses. Please refer to the following diagram.

STB

|

L]l

-

CLK

DIN

Command 2

Command 3|

Data 1

e Data n

Command 1

Command 4

Command 1: Display Mode Setting Command

Command 2: Data Setting Command

Command 3: Address Setting Command

Data 1~n: Transfer Display Data (14 Bytes max)

Command 4: Display Control Command

2. The following diagram shows the waveform when updating specific addresses.

sTB H H
CLK
DIN Command2 Comand3 Data Command3 Data
Command 2: Data Setting Command
Command 3: Address Setting Command
Data: Display Data
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ETK6201

RECOMMENDED SOFTWARE PROGRAMMING FLOWCHART

START

Delay 200 ms

L

SET
COMMAND2
(Writer Data)

SET
COMMAND3
Clear Display RAM

(See Note 5)

|

SET
COMMAND1

|

SET
COMMANDA4
(88H-87H: Display OFF

L

SET
COMMAND1

L

SET
COMMAND4
(88H-8FH: Display ON)

!

MAIN PROGRAM ri

:

SET
COMMAND2

(READ KEY & WRITER DATA INCLUDE

D)

L

SET
COMMAND3

SET
COMMAND1

SET

COMMAND4

INITIAL
SETTING

MAIN
LOOP

Notes:

1. Command 1:
2. Command 2:
3. Command 3:
4. Command 4:

suggested that the contents of the Display RAM must be cleared during the initial setting.

Display Mode Commands

Data Setting Commands

Address Setting Commands

Display Control Commands
When IC power is applied for the first time, the content of the Display RAM is not defined; thus, it is strongly

12
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ETK6201

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings Unit
Supply Voltage Vbb -0.5~+7 \%
Logic Input Voltage Vi -0.5~Vpp+0.5 \%
Driver Output Current loLeR +250 mA
lonsc -50 mA
Maximum Driver Output Current/Total ItotaL 400 mA
Operating Junction Temperature Ty -40~+150 °C
RECOMMENDED OPERATING RANGE
Parameter Symbol Min Typ. Max. Unit
Logic Supply Voltage Vbb 3 5.5 \%
Dynamic Current 1oy 5 mA
High-Level Input Voltage ViH 0.6Vop Vop \%
Low- Level Input Voltage Vi 0 0.3Vop \%
Operating Temperature Ta -40 85 °C

Note: Test Condition: Set Display Control Commands=80H (Display Turn OFF State & under no load)

13

Rev 2.5




ETK6201

ELECTRICAL CHARACTERISTICS
Vop=5V, GND=0V, Ta=25C

Parameter Symbol Test Condition Min Typ. Max. Unit
High-Level lorser SG1 5012 20 25 40 mA
Output Current lonse2 ooy 25 30 -50 mA
Oul_tg\l:vt-léi\:’ilant loLer ORI OR7 100 140 mA
o | eoor | Vo0av : m
SG%TEDT’[ l_gg?r-el_rivel ItoLse SV é TXDSDg'Y 2 +5 %
Tolerance
In“ggth\'/'jt‘; ‘;'e Vit 0.6Voo 5 Y,
| nl;)%\;vil/'j,:/% o Vi 0 0.3Vop \%
Oscillation Frequency Fosc R=51k 350 500 1050 kHz
Pull D};:v: }I;:);sistor Rex \52;?\? 40 _ 100 kQ
Vop=3V, GND=0V, Ta=25C
Parameter Symbol Test Condition Min. Typ. Max. Unit
Oll;'tip)gur][-éi\lfznt lonse \S/%=1 XDg(-321\£ 15 -20 -35 mA
oﬁﬁﬁ%ﬁm loLer G\F/{()1:~0g\F/{7 85 110 mA
oot | e | vooav . m
|n|_p|>i3th\-/|8(|at\; ‘;'e Vin 0.8Voo 3.3 v
In;?}‘;”;}j;’:;e ViL 0 0.3Vop Y,
Oscillation Frequency Fosc R=51k 300 420 780 kHz
Pull D}c<)\1/v: :;?asistor R \};:D:};:\s/ 40 100 kQ
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ETK6201

APPLICATION CIRCUIT

DIGIT1
DIGIT2
DIGIT3
51k DIGIT4
—~—joscO GND DIGIT5
= ] DOUT GR1 DIGIT6
=
MCU ] DIN GR2 ? B
] CLK GND 3 3
s ] STB GR3 SEG12 £ 3
—— K1 GR4 SEG11 ]
o o
—{ K2 GND SEG10 - ©
vbpb 25558 | K3 VDD [T 0.1uf SEG9 g x
x| ypb—] vDD GR5 |55 SEG8 £ o
S SG1KS1 GR6 [} SEG7 5 o
57| sG2Ks2 SG12/GR7 [T57 seee O o
SG3/KS3 SG11 SEG5
S St SEG4
NC SG10/KS10
= St SEG3
- SG4/KS4 SGIIKS9
S4 S SEG2
S| SG5IKS5 SG8/KS8 g cror
SG6/KS6 SG7IKS7
S 5
8 (%} 0 N~ © wn < (3] o -~
(2] 2] (2] (2] 2] %] (2] [} [} (2]
X X X X X X X X X X
[s¢] Yol N (2] o (s} o
N oN oN - - - - N~ <
< = = = = = g = = S =
w w %) %) %) w %] w )
OP 0* c* c* OP OP 0* 0* o+ o
l l ! l l l l l ] |
) © ) o ~ < -
N N N N - - - © n
q = = = =S = 4 = = = =
%) 7] 7] %) 7 » » jm jw j
) T T I O I
l l l l l l l | l |
o ~ < - (e} w o~
™ o N N - — - o ©
Lli \—li \—li Ll; = LLE H; \_ig Lli Ll
w w ) %) %) w ] w )
N R N R S e
o r T rr- - r r g

—= Sw2 - SW1

— SW3

Common Cathode Type LED Panel

SEG1o— 2§
SEG20— 2 yf |
SEG3p— S pf |
SEG4n 9y
SEG55— 8 pf |
SEG6o— pf .

SEG7p— 9§ |

COM/DIGITAL (GRID>

SEG8o— Ny |

Notes:
The capacitor (0.1uF) connected between the GND and VDD pins must be located as close as possible

1.

2.

to the ETK6201 chip.

It is strongly suggested that the NC pin (pins 10) be connected to the GND.
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ETK6201

PACKAGE
SOP32
20.98+0.10 2.60max
I0O0QQAONRQAANQRQAAE =
O o
LR LEE LR S
0.406 1.27
o,
R 250
ﬁr“ Unit: mm
0.15+0.10 -
MARKING
ETK6201
XXXXXXX

ETK6201 - Part Number
XXXXXXX - Tracking Number
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