7" TITAN MICRO®
/), ELECTRONICS

1 Overview

LED Control Driver TM1629A

TM1629A is a special circuit for LED (light-emitting diode) driver conftrol. It integrates with
different circuits such as MCU digital port, data latch, LED high-voltage drive, etc. The product
has good performance and reliable quality, and is mainly applied in display drive of VCR, VCD,
DVD, home theater and other similar products.

2 Features
» Low power consumption CMOS workmanship
» Display mode (16segment x 8positions)
» Luminance adjustment circuit (8-level adjustable duty cycle)
> Serial port (DIO,CLK,STB)
» Oscillation mode: built-in RC oscillation (450KHz+5%)
»  Built-in power-on reset circuit
» Data latch circuit in infernal design
» Strong anti-interference ability
»  Built-in optimization circuit for slight bright problem caused by LED reverse leakage
current
» Packaging:SOP32

3 Pin definitions
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1 321 GRID5
GRID3 [|2 31[] GRID6
VssS [ 3 301 vss
GRIDZ2 [ |4 291 GRID7
GRID1 [ |5 281 GR1DS
VSS |6 271 vDD
DIO [ ]7 TM1629A 26| ] SEG16
CLK I: 8 (TOP VIEW) 25 :l SEG15
STB []9 24[ ] SEG14
VDD [ ]10 231 SEG13
SEG1 []11 221 SEG12
SEG2 []12 211 SEGI11
SEG3 []13 20[ ] SEG10
SEG4 []14 191 SEG9
SEG5 []15 181 SEGS8
SEG6 []16 171 SEG7
1
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4 Pin description

Sign Name Pin Description

DIO Data input 5 /O .serlol data at rising edge of clock,
starting from low order.

CLK Clock input 8 I/O serial data at rising edgeof clock.
Initialize serial port at rising/falling edge, and
then wait for receiving command. The first

. . byte after the STB becomes low is‘taken as
B h lect 9

S Chip selection the command. =~ When freating the
command, other current treatments are
stopped. When STB is high, CLK is ignored.
Segment output, P pipe open-drain output,

SEGI~SECTS Output {segment) 1~2¢ built-in pulldown resistor with 3.6KQ
GRID1~GRID2 4~5
GRID3~GRID4 . 1~2 Position output, N pipe open-drain output,
GRID5~GRIDs | ©OVTPVT (Posifion) 31~32 builtin pull UP resistor with 2.8KQ
GRID7~GRID8 28~29

VDD Logical power 10 27 5V power positive

supply
VSS Logic ground 3. 6. 30 Ground system

5 Commands description

Commands are used to setf display mode and state of LED driver.
The first byte.input by DIO at the falling edge of STB is taken as the first command. Through
decoding, take the highest two bits BZ and B6 to distinguish different commands.

B7 Bé Command
0 1 Data setting command
1 0 Display contfrol command

1

1

Address setting command

If STB is set to high level during command or data tfransmission, the serial communication will
be initialized, and.the command or data being fransmitted are invalid (previously fransmitted
commands or data are still valid).
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5.1 Data command setting

The command is used fo setf the data write, B1 and BO bit is set to 01 or 11 is not allowed.

MSB

LSB

B7

Bé

BS

B4

B3

B2

B1

BO

Function

Description

0

0

0

0

0

N/A, fillin

0

Data writing
mode setting

Write data to display

register

Address mode
setting

Auto increase of

address

Fixed address

0

Mode setting

Normal mode

5.2 Address command setting

MSB

LSB

B7

Bé

B5 | B4

oo
w

0w
N

(o)

o
o

Display address

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

N/A, fillin
0

00H

O1H

02H

O3H

04H

05H

06H

07H

08H

O%H

OAH

OBH

OCH

ODH

OEH

=== =" |O|O|O|O|O|O|O|O

— === |O|0|Q|O|—|—~|—|—|OC|lO|O|O

—|—|lO|lO|—|—|O|lOo|—|—|lOlOo|—|—=|O|O

—|O|—=|O|—|O|—=|O|—|O|—|O0({—|O|—=|O

OFH

This‘’command.is used to set the address of display register.
When the address is set as 10H or higher, the data are ignored until a valid address is seft.
When powered, the address is set as O0H.
For example, MCU need to send OxCé to TM1629A when control the content of 06H address.
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5.3 Display confrol command setting

The command is used to set the display brightness and on/off. There are 8 levels of

brightness.
MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO | Function Description
1 0 0 0 0 Set the pulse width to 1/16
1 0 0 0 1 Set the pulse width to 2/16
1 0 0 1 0 o Set the pulse width to 4/16
1| o S 7| Bxfinction Set the pulse width fo 10/16
number -
1 0 N/A. fillin 1 0 0 sefting Set the pulse width to 11/16
1 0 0 1 0 1 Set thepulse width.fo 12/16
1 0 1 1 0 Sef the pulse width o 13/16
1 0 1 1 1 Setthepulse width o 14/16
1 0 0 Display Displdly is off
switch
1 0 1 setting Display is on

6 Display register address

The storage of this register is transferred from external.component to TM1629A through seriall
porf, with an address of 16 bytes unit in total from O0H-OFH, corresponding to the LED lamps
connected to the chip’ s SGE and GRID. pin respectively. The distribution is shown as the

following figure:

When writing LED display data, operate/in the order from lower bit to higher bit of the display
address and the data byte. No' using SEG output ports please write 0 to the corresponding bit

address.
w w w w w w w
M| m| @l &d| @ ml&a) m|m my@o| o) mmom)
QI Q|99 Q] Q| QL8 Q] uyury
- N o i N o o~ N | ol ® N o o~

xxHL (four low bits)

xxHU (four high bits)

xxHL (four low bits)

xxHU (four high bits)

BO | Bl | B2 | B3

B4 | B5 | B6 | B7

B4 | B5 | B6 | B7

OOHL O0OHU OTHL 01HU GRID1
02HL 02HU O3HL 03HU GRID2
04HL 04HU O5HL 05HU GRID3
06HL 06HU O7HL 07HU GRID4
O8HL O8HU O9HL 09HU GRIDS
OAHL OAHU OBHL OBHU GRIDé6
OCHL OCHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRID8

A Note: Maybe the display random when power on, Suggest to send 16 bytes of 0x00 to the
display register address(00H-OFH) before send the display on command.
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7/ Display
7.1 Drive common cathode digital tube
A,
SEG1 ”/
A
SEG2
/
SEG3 i
A
SEG4 ” GRIDI1
Vy/
SEGS5 7
Vy/
SEG6 7
A
SEG7 ”
e

seas " |

SEGI
SEG2
SEG3
SEG4
SEGS
SEG6
SEG7
SEG8

a0l o oo o
(¢

I,
¢ | om _GRIDI

The figure shows the connection diagram of common cathode digital fube, to make the
“0” , set SEGI, SEG2, SEG3, SEG4, SEG5 and SEGé to high level and SEG?7,
SEG 8 to low level when GRID1 is low level, view the address table shown as below, and write
data 0x3FH in O0H address unit.

digital tube display

SEG8 | SEG7 | SEG6 | SEGS | SEG4 | SEG3'| SEG2 | SEGI
0 0 1 1 1 1 1 1 GRID1(00H)
B7 Bé B5 B4 B3 B2 B1 BO

©Titan Micro Electronics

V2.1

5

www.fitanmec.com



7" TITAN MICRO®
/), ELECTRONICS

7.2 Drive common anode digital tube
b/

’ ” GRIDI
‘ ’ GRID2 A
GRIDI | ,
P omm GRI2 | |, _a
GRID3 | . f/ /b
g comy

GRIDS GRIDY | 4 |_¢ SEGI

LED Control Driver TM1629A

N

N

SEGI

NIR
@]
c
5
o
o

GRIDS GRIDG _ ¢ .

T GRID7 | &
GRIDS
_ ’ GRIDY
JpiGRIDX

The figure shows the connection diagram of common anode digital tube, to make the
digital tube display “0” , set SEGI1 to high level when GRID1, GRID2, GRID3, GRID4, GRIDS and
GRIDé6 are low level, and set SEGI to low level when GRID7, GRIDS is low level, write data O1H to
address unit 00H, 02H, 04H, 06H, 08H and OAH respectively and write data 00H to other address
units.

N
o
~
52

%

N

N

SEG8 | SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEGI

0 0 0 0 0 0 0 1 GRID1(00H)
0 0 0 0 0 0 0 1 GRID2(02H)
0 0 0 0 0 0 0 1 GRID3(04H)
0 0 0 0 0 0 0 1 GRID4(06H)
0 0 0 0 0 0 0 1 GRID5(08H)
0 0 0 0 0 0 0 1 GRID6(0AH)
0 0 0 0 0 0 0 0 GRID7(0CH)
0 0 0 0 0 0 0 0 GRID8(0EH)
B7 Bé B5 B4 B3 B2 B1 BO

ANote . SEGI1-16is P pipe open-drain output, and GRID1-7 is N pipe open-drain output; while
operating, SEGI1-16 only can be connected to LED anode, GRID1-7 only can be connected to
LED cathode, and shouldn’ tbe connected reversely.

8 Serial data transmission format

Receiving 1 bit happened at the rising edge of the clock.
8.1 Datareceiving (writing data)

e U U VO VO A VA W A W A

DIO BO Bl B2 B3 B4 >< B5 B6 B7
STB \ /
6
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9 Transmission of serial data in application
9.1 Addressincrease mode

In the address auto +1 mode, to set an address actually means to set the initial address
stored in the fransferred data flow. When the initial address command is completely sent, send
the data (16 bytes at most) immediately without having to set "STB" to high level, and only do it
when data sending completes.
cik [LLIITTIT] [OELCLTTTT CELEITIrT CErrrrrTd LTI [T

DIO | Commandl | I Command2 | Datal | Data2 I ~~~~~~~ | Data n | | Command3 |

STB ] 1 B .

Command1: display mode setting command

Command?2: display address setting command

Datal~n: display data or content (no more than 16 bytes)

Commanda3: display control setting command (brightness or display on/off)

9.2 Fixed address mode

In the fixed address mode, to set the address actually. means to set the address stored in
the to-be-transferred 1 byte data. When the address is sent completely, send the 1 byte data
immediately without having to set "STB" to high level (only do it when data sending completes);
then, set the address to be stored in the second data, and when the data (16 bytes at most)
sending completes, set “STB” to high position.

eI COOEEEE) Cnft i LELEIAT T CELEEET T
DIO | Command] | I Command2 | I Datal | | Command3 I I Data2 | ~~~~~~~ | Command4 |
s 7] I g N ~

Commandl: display mode setting command
Command?2: first display address setting command

Datal: display data 1, save to the Command2 address
Commanda3: second display address setting command
Data2: display dafta 2, save to the Command3 address

Command4: display control setting command (brightness or display on/off)

7
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9.3 The flow chart adopting Automatic increase of address mode

Initialization

LED Control Driver TM1629A

Set the data command of writing display and
adopt automatic address adding 1(40H)

Set initial address(COH)

Transmit data

No

Is 16 bytes data
Transmitted?

Transmit display control command and set
the max brightness(8FH)

End

8
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9.4 The flow chart adopting Fixed address mode

©Titan Micro Electronics

Initialization

Set the data command of writing display and

adopt fixed address(44H)

Set first address(COH)

Transmit 1

byte data

Set second a

ddress(C1H)

Transmit 1

byte data

..... All address a

nd data transmit

Transmit display control command and set
the max brightness(8FH)

End

V2.1
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10 Application circuit
10.1 Connecting circuit of TM1629A drive common cathode digital tube is shown

as below:
SEGI | , SEGL | , SEG1 [ 4 SEGL | ,
SEG2 | , _*® SEG2 | p _° SEG2 | p _° SEG2 | p _°
SEG3 | Ib SEG3 crl ,b SEG3 Cfl Ib SEG3 cfl Ib
SEG4 | 4 I8 GRID1 SEG4 | q | ¢ GRID2 SEG4 | 4 |_® GRID3 SEG4 | 4 |_°® GRID4
SEG5 ecl Ic SEG5 ec’ Ic SEG5 ee/ Ic SEG5 ecl /c
SEG6 | ¢ 4| SEG6 | ¢ I 4 SEG6 | £ 4| SEG6 | £ 19|,
SEGT | a SEGT | ¢ L SEGT | ¢ L SEG7 | ¢ d
SEGS | g, SEGS | SEGS | 4, SEGS | 4,
N\ N\ N\ \
SEGI | , SEGL | , SEGL | 4 SEGL | 4
SEG2 | 1, _* SEG2 |, _° SEG2 | p _° SEG2 | p _°
SEG3 | . f] b SEG3 | . f] b SEG3 | o f] b SEG3 | o f b
SEG4 | 4 |2 GRIDS SEG4 | q ¢ GRID6 SEG4 | 4 |_® GRID7 SEG4 | 4 | % GRID8
SEGS eel lc SEG5 ec, Ic SEGS eel Ic SEG5 eel Ic
SEG6 | ¢ 4| SEG6 | ¢ I_4 |, SEG6 | 4/ SEG6 | £ 19 |
SEGT | % SEGT | @ SEGT | ¢ d SEG7 | ¢ E
SEGS | g SEGS | SEGS | g, SEGS | 4,
\, \ N\ N\
SEGO[ SEGY[ , SEGY[ 4 SEGY [ 4
SEGI0| |, _ @ SEGI0| |, _ ° SEGI0 {, _° SEGIO0| |, _ 2
SEGIT| . b SEGIT| . f b SEGLI| . £ b SEGIL| . f b
SEGI2| 4 |_® GRID1 SEGI2| 4 | % GRID2 SEGI2| 4 |_® GRID3 SEGI2| 4 |_® GRIDS
SEGI3| ¢ e SEGI3| e e SEGI3| o« e SEGI3| ¢« &
SEGH| ¢ [ 9 | SEGI4| ¢ [ 9 [ SEGH ¢ |9 | SEGI4] ¢ | ¢,
SEGI3| , & SEGI3| , a SEGLS| i SEGL3| i
SEG1E] 4 SEGI6| SEGIS| g, SEGL6| g,
\, \ \ N\
SEGY[ , SEGY|[ , SEG9[ 5 SEGI[ ,
SEG10| , _* SEGI0| |, _ ® SEGIO {, _° SEGIO , _*°
SEGI11| . f] b SEGI11 ctl v SEGIT . v SEGII| ¢ f b
SEG12| 4 |_¢ GRIDS SEGI2| 4 | ® GRID6 SEGI2| 4 |_*® GRID7 SEGI2 4 |_® GRID8
SEGI3| . ¢ . SEGI3| e c SEGI3| .« . SEGI3| o« c
SEG14] ¢ [ 9|, SEG14| ¢ | 9 SEGH4| ¢ | 9 | SEG14] ¢ | 94 |
SEG1Y i SEGI3| , a SEGI3| Y SEGI3| o &
SEGI6| g, SEGI6| SEGIG| g, SEGIG| g,
N\ \ N\ \
vcce
T
VCC
+[c1 2 GRIDS
Tosr TJios GRIDS GRIDG GRIDS
R1 |R2 |R3 ) & ! D
z-|”— VSS VSS = HIQ
T 0K TI0K TIoK S] GRID2 GRID7 | GRIDT S
= 0 _ GRIDI GRIDg [GRIDS uee
GND /|”— VSS VDD
H¥ 7 1 Do E DIO SEG16 SEGL6
S|, [CLK CLK SEG1S | SEGIS
O3 _SIB n IMI629A (=~ | SEG14
3 S STB SEG14
S g VDD EG13 |SEGL3
Jcs Jea dos o = SEGI SEG13 SFGI
To1 101 Ji01 Stea | SEGI SEGI12 SEGL1
SEG2
SEG3 | §EG3 ;Eg}(l) SEGL0
1= SEG4 | qrGa SGE9 | SEG2
= SEG5 | ¢1s SEGg [SEGS8
SEG6 | srGe SEG7 [SEG7
10
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10.2 Connecting circuit of TM1629A drive common anode digital fube is shown as

below:
GRIDI| , GRIDI[ , GRIDI[ , GRIDI[ ,
GRIDZ , _° GRID2| |, _* GRID2| , _*° GRID2 1, _°
GRID3| . f/ lb GRID3| f, ,b GRID3| f/ ,b GRID3| fl /h
GRID4| 4 |_¢& SEG1 GRID4 4 | ¢ SEG2 GRID4| 4 | & SEG3 GRID4| 4 |_° SEG4
GRIDS| . ¢ c GRIDS| . ¢ c GRID3| ¢ c GRID3| . ¢f c
GRIDG| ¢ |_¢ |, GRIDG ¢ | ¢ [, GRIDG | | ¢ . GRIDG| ¢ [ ¢ [,
GRID7| o & GRID7 v GRID7 ’ GRID7 v
GRIDS| g, GRIDS| 4, GRIDS| g, GRIDS| 4,
~ ~ - ~
GRIDI[ GRIDI[ GRIDI[ , GRIDI[
GRID2| {, _° GRID2| 1, _° GRID2 {, _° GRIDZ , _°
GRID3| f, Ib GRID3| f/ /b GRID3| . fl [b GRID3| rl ,h
GRIDY 4 |8 SEGS GRID4| 4 |_* SEG6 GRID4| 4 |_® SEG7 GRID4| 4 SEGS
GRIDS| ¢ c GRIDS| ¢ c GRIDS| . ¢ ¢ GRID3| . ¢ B
GRIDG| ¢ | ¢ A GRIDG ¢ | ¢ |, GRIDG ¢ ||, GRIDG f d .
GRID7 ? GRID7| o2 GRIDT “ GRIDT o
GRIDS| GRIDS| g, GRIDS| 4, GRIDS| g,
~ ~ S - ~
GRIDI GRIDI— GRID1—, GRIDI
GRID2 1, _° GRIDZ 1, _° GRIDZ | _° GRID2 1, _°
GRID3| . ] b GRID3| . f| b GRID3| | b GRID3| . f] b
GRID4 4 | ¢ SEG9 GRID4| 4 | & SEGI10 GRID4] 4 |_® SEG11 GRID4 4 | ¢ SEGI2
GRID5 ee, lc GRID3] ec{ lc GRIDS| ee/ c GRIDS! ee{ Ic
GRIDG ¢ | [ GRID ¢ [ * [, GRIDG | ¢ | GRIDG ¢ [ [,
P P
GRS GRIDY| & CRIDS] & GRIDS| &
C dp L dp L dp L dp
GRIDI— GRID1— GRIDI—, GRID1—
GRID2 1, _° GRID2| , _° GRID2| {, _° GRIDZ | *
GRID3| rl ,b GRID3| fl i lb GRID3| . fl lb GRID3| r/ i lb
GRID4 4 | % SEGI13 GRID4| 4 | ® SEG14 GRID4 4 | ¢ SEGI15 GRIDY 4 | ® SEG16
GRIDS ee/ Ic GRIDS ee{ Ic GRID5 ee/ lc GRIDS ee, lc
GRIDG ¢ 4. GRIDG| ¢ d | GRIDG| ¢ d | GRIDG a |
GRID7 @ GRID7 @ GRIDT| ® GRIDT L
GRIDS| GRID| . GRIDS| ;. GRIDS
~ ~ N ~ ~ N
vcce
T
VCC
der e GRID4 GRIDs [GRIDS
Tioour 104 < .GRID6
I T _ GRID3 GRID6 !
;‘.|}—vss VSS ]
T 0K TI0K TIOK 2 GRID2 GRID7 GRIDT mg
= o _ GRID1 GRIDS [GRIDS | vee
GND prv E-|}—vss VDD |——
ilE L S DIO SEG16 SEAIS
2 Y i SEGIS
- 0 m SEGI3
= c3 Jea Jes S SEGT] VPP SEGI13 ===
Tho1 Tio1 o1 SEGI sEG12 SEGL
SEG2 SEGI11
SEes SEG2 SEG11
3| SEG3 SEG10 SEGLO
L SEG4 | sgG4 SGE9 | SEG2
oo SEGS | sEGs SEGs [SEGS
" SEG6 | SEG6 sEG7 | SEST

ANote: 1. The wiring of the filter capacitor between VDD and GND on PCB should be close o
the chip of TM1629A to enhance filtering effect.

2. The three 100PF capacitors connecting to DIO, CLK and STB communication ports can
reduce interferences to such ports.

3. Since the conduction pressure drop of blue light digital tube is 3V, the power supply of

TM1629Ais 5V.
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11 Electrical parameters

11.1  Limit parameters (Ta=25C, Vss=0V)

Parameter Sign Range Unit
Logic supply voltage VDD -0.5~+7.0 v
Logic input voltage VI -0.5~VvDD +0.5 v
LED Seg driver output current 101 -50 mA
LED Grid driver output current 102 +200 mA
Power consumption PD 400 mw
Operating temperature Topt -40~+85 C
Storage temperature Tstg -65~ +150 C
11.2 Normal operatingrange (Vss=0V)
Parameter Sign Min. Typical Max. Unit CI)er:(;ii?i?)n
Logic supply voltage VDD 3 5 6 % -
High level input voltage VIH 0.7/VDD - VDD \% -
Low level input voltage VIL 0 - 0.3VDD \% -

11.3 Electrical characteristics (VDD =5V, Vss=0V)

. . Typic . Testin
Parameter Sign Min. P Max Unit . .g
al condition
. . Segl~Seglé
High level input current loh 20 35 50 mA Vo = Vdd.3V
. Crid1~Grid8
Low level input current loL1 80 140 - mA Vo=0.3V
High level output current = -
9 P [tolsg - - 5 % VO =VDD-3V
folerance Segl~Seglé
High level input voltage VIH 0.7vDD - \% CLK, DIO, STB
Low level input voltage VIL - - 0.3vDD \% CLK, DIO, STB
12
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11.4 Switching characteristics (VDD = 5V)

Parameter Symbol | Min | Typical | Max | unit Testing condition
teiz - 300 ns
Propagation CLK — DIO
delay tfime CL = 15pF, RL=10KQ
fez - 100 ns
Rise time iy 1 - 2 s CL = 300pF Segl~Seglé
Fall time trz - 1.5 s CL=300pF, Segn, Gridn
Maximum clock
Fmax 1 - MHz Duty cycle 50%
frequency
Inp_UT Cl - 15 oF -
capacitance
11.5 Timing characteristics (VDD =5V)
Parameter Symbol | Min | Typical | Max | Unit | Testing condition
Clock pulse width PWeck | 500 - - ns -
Gating Pulse width PWire 1 - - s -
DOTO Serp ﬁme TSETUP 100 - - ns -
DOfO h0|d ﬁme THOLD 100 - - ns -
CLK _’STB ﬁme TCLK»STB 1 - - S CLK T —STB T

©Titan Micro Electronics
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11.6 Timing waveform

STB \

PW.

STB

- LK CLK
CLK —L7 ]

Sn/Gn
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12 Packing Size (SOP32-300)

TL

BL

BW
|

-

LW

T
[
-
(-

-3 F

l
\
i
i
-l
!
I
|

Detail "X"

*Mold Option

i

[

ﬁ *Mold Option
; ‘
A 1
[T
4
Dimensions
ltem BL BW TL LW LP FT BT o) ™ LL FL e
BN M€ BURZEEE BE 5 Bialza HE= BUAEEE Vil =) BRESE gink [HRS HAE
Unit mm mm mm mm mm mm mm mm mm mm mm ?
20.73 7.64 10.60 0.250 234 0.250 160 0.95 8
Spec (20.63) (7.54) (10.40) 0.é00 1210 (0.200) (2.24) (0.175) 2 (1:50) (0.75) @
20.53 7.4 10.20 0.170 214 0.100 : 140 0.55 0
All specs and applications shown above subject to change without prior notice.
15
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