® TITAN MICRO™
7/1’1 ELECTRONICS M0

TM1640 LED MCU

LED
SOP28

. CMOS

. 8 x16 ,

. 8

. CLK DIN

. RC 450KHz+5%

. SOP28

TM1640

1 [_|GRID12 GRID11[ ] 28
2 [_|GRID13 GRID10|__] 27
3 GRID14 GRID9 26
4 T GRID1S GRIDS 25
s [:GR]Dlﬁ GRID7 :] 24
6 [_|VSS GRID6 |1 23
7 DIN GRIDs |1 22
] SCLK GRID4 21
9 SEG1 GRID3 ] 20
10 [_|SEG2 GRID2 19
11 [ |SEG3 GRID1 ] 18
12 [_|SEG4 vDD [ ] 17
13 [_|SEGS SEGS [__] 16
14 [_|SEGé SEG7 |_] 15
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* TITAN MICRO™
/T TMGA0

ON ! K

SG1-SE 9-16 P /N

GR DL~GR DL1 18-28 gy Wy
R DL2~CR D16 1-5

VD 17 o swam

Ta=25 , s=0V

VDD 0.5 +7.0

M1 -0.5 VD + 0.5

LED SG a =200

LED R D | @ +20

23|32 |<|<

Topt 40 485

Tstg -65  +150
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® TITAN MICRO™

/| ELECTRONICS =

TM640

Ta =-40 485 Ves =0V

VDD 5 \% -
VI H 0.7 VD - \% -
ML 0 - 0.3 VD \% -

Ta =-40 +85 MD =4.5

55V \Wws =0V

XR DI~XR D16
| ohl -20 -25 -40 A Vo = vdd-2V
AR DI~XR D16
| oh2 -20 -30 -50 A Vo = vdd- 3V
SHE~-SEB
a1 80 140 - A \o=0. 3V
| dout 4 - - mA VO = 0.4V dout
VO=\MVD- 3V
4 - [4)
Itol sg 5 % RO GRO6
I - - +1 b A M =MD/ VS
0.7
M H VD - V aK DON
0.3
ML - - \OD V aK DON
WH - 0.35 - Vv K DN
| DDdyn - - 5 nA
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® TITAN MICRO™
7/1’4 ELECTRONICS M0

Ta =-40 +85 MD =4.5 5.5V

fosc - 450 - KHz
tPLZ - - 300 ns akK - boo
tPZL | - . 100 ns | &7 IPR RS0
Q
R DL
TIZH 1 2 VIS i R D16
300p F SEGL
TTZH 2 - - 0.5 VIS S=€;]
QL = 300pF Segn
TTHZ 120 M s Gidn
Frax 1 - - MHz 50%
a 15 pF
| Ta =-40 +85 MD =45 55V
PWLK 400 - - ns
PVETB 1 VIS
t SETUP 100 - - ns
tHAD 100 - - ns
tWAT 1 - - VIS aKr -AakK
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® TITAN MICRO™
7/1’1 ELECTRONICS M0

TM1640
CLK DIN CLK
DIN )

. CLK DIN

CLK DIN
s | LT

DIN bit0 bitl bit2 bit3 bit4 bit5 bit6 bit7

Start End

SRAM 1
N Commandl Command2 datal dataN Command3 B
start endst art end start end

Command1:

Command2:

Datal~N:

Command3:

SRAM

‘Commandl‘ ‘CommandZH datal ‘H‘CommandZH dataN\ ‘Commands‘
Etart encﬂstart encﬂstart ‘end

Command1:

Command2:

Datal~N:

Command3:
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7.1

00H

01H

02H

03H

04H

05H

06H

07H

08H

09H

0AH

0BH

O0CH

ODH

OEH

OFH
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BO
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B2
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B5

B4
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® TITAN MICRO™

LED TML640
7/1’4 ELECTRONICS
O00H
SEG8 | SEG7 | SEG6 | SEG5 | SEG4 | SEG3 | SEG2 | SEG1
B7 B6 B5 B4 B3 B2 Bl BO
00H GRID1
01H GRID2
02H GRID3
03H GRID4
04H GRID5
05H GRID6
06H GRID7
07H GRID8
08H GRID9
09H GRID10
0AH GRID11
0BH GRID12
O0CH GRID13
ODH GRID14
OEH GRID15
OFH GRID16
7.3
MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
1 0 1 0 0 0 1/16
1 0 1 0 0 1 2/16
1 0 1 0 1 0 4/16
1 0 1 0 1 1 10/16
110 1|1 1]0]0 ( 11/16
1 0 0 1 1 0 1 12/16
1 0 1 1 1 0 13/16
1 0 1 1 1 1 14/16
1 0 0 X X X
1 0 1 X X X
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® TITAN MICRO™ LED TML640
/1) ELecTRONCS
Sgi-ggg | DIOT: DIOZ:I DIO3: ... prere | DO |
3R
GOR2
GRB
GR:lﬁ s
us
Tid.isp :
— e
Tdisp=500us
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® TITAN MICRO™
7/1’1 ELECTRONICS M0

LED1 LED3 LED5
SEGL 1 a DPY SEGL 1 a DPY SEGL 1 a DPY
E@2 |, a E@2 |, _a E@2 |, _a
E@B3 |, f/ /b @3 |, f/ /b @3 |, f/ /b
SEGH4 |, | g SEGHA |, | g SEGHA |, | g
EG5 |, e/ /C GRDV\EG5 |, e/ /C GRD3/\EG5 |, e/ /C GRDS
SEG6 |, | a | EG6 |, la EG6 |, lal
SEG7 7 g dp SEGr 7 g dp SEGT 7 g dp
SEG8 |y EB8 |y EB8 |y
LED2 LED4 LED6
SEGL 1 a DPY SEGL 1 a DPY SEGL 1 a DPY
SEG2 2 b a SE@ 2 b a SE@ 2 b a
E@B3 |, f/ /b B3|, f/ /b E@B3 |, f/ /b
EGH4 |y g GRD2/\SEGH4 |, '| o |° lGRD4NEHA4 |, '| o [ |GRDE
EG5 |, e/ /C EG5 |, e/ /C EG5 |, e/ /C
SEG6 6 ¢ d |, SEG5 6 £ d SEG5 6 £ d
SEG7 7 g dp SEGT 7 g dp SEGT 7 g dp
SEG®B8 |, SEB8 |, SEB8 |,
Ul
v v 1 GRD2 GRDN|—2
3 GRD13 GRDI10 — %
a L@ RL R 7| GRD4  GRD9 |2
104 100F 10 10K £ | GRDIS  GRD8 |—,
5 GRD16 GRD7 % GRDS
VS GRD6 RD
MAJ DO 7 22 GRD
DIN GRD5 21 GR
MQU_SLK K GRD4 55 GRb
SEGL GRD3
0 19 GRD2\
SE@ GRD2
18 GRDI\
SER GRDL [ —5
17 vaC
SEHA VDD |——x—r,
16 SE&R
SEG SE&R T S
SEGE SEG7
TML640
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® TITAN MICRO™
/7 ,A ELECTRONICS ™640

(SOP28)
- f | | ) J | j b (om)
} mm ) m = (mm mm
17. 83 18. 03 C4 1. D43TYF
1064TYP D1 0.70 | 0. 50
1. 27TYP Dz 1. 395TYF
0. 51TY RE1 0. SOBTYP
B 9.90 1d. 20 R2 0. 508TYP
.42 i1 7% TYP
8. 9TY B3 37 TYP
. 24 2, 44 ] °TIYP
0. 204 0.3 f 4 °TYP
0.10 0.2
S #f"ﬁ-‘"“\
AHHAFAHHHAARAHAHH =
, N A

el \\ e 3. 0040. 08

~

L EEEELELE I ot

DETAIL “x"
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® TITAN MICRO™
7/1’1 ELECTRONICS —— M0

1. Description

TM1640 is a LED(lighting diodes displayer) driver controller, MCU digit interface, data latch, LED high pressure driver
build in a single chip with good performance, reliable quality. TM1640 is main apply for screen driver of electronic scale
and small household. SOP28 is available.

2. Feature

Power CMOS technology

Display mode (8segx16grid), support common cathode output
Grid adjustable circuit ( duty ratio 8 level adjustable)

2line serial interface (CLK, DIN)

Oscillation mode: inner oscillation (450 KHz450KHz+5%)
Build-in power-on reset circuit

Package:SOP28

3, Pin Definition

TM1640
1 [_|GRID12 GRID11| ] 28
2 [_|GRID13 GRID10 ] 27
3 [|GRID14 GRID® |1 26
4 [_|GRIMS GRIDS |___] 25
5 []GRID16 GRID7 |1 24
6 [_|Vss GRID6 |1 23
7 [|DIN GRIDS |1 22
8 [_|SCLK GRID4 |1 21
9 [__|SEG1 GRID3 ] 20
10 [ |SEG2 GRID2 |1 19
11 [_|SEG3 GRID1 ] 18
12 [_|SEG4 VDD [ ] 17
13 [_|SEGS SEGS |__] 16
14 [_|SEGé6 SEG7 ] 15

4. BAn function definition

Serial data input, input data change under
ON Dat a i nput 7 K lowlevel, and been transmt under SOK
hi gh | evel
AK a ock i nput 8 Input data at the rising edge
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® TITAN MICRO™

www.titanmec.com

LED TML640
7/1’4 ELECTRONICS
out put .
G~-S3B 9-16 | Segnent output, P-channel open-drain out put
segnent
R DI~-R D11 . 18-28 i .
R DIL2~CR 016 Qut put (bit) 1-5 Bt output N channel open-drain out put
VD Logi ¢ power 17 5V 10%
VSS Logi ¢ 6 Gonnect ground
ground
5. electric parameter
Limt paraneter Ta=25 , \ss =0V
Par anet er Syniol Range uni t
Logi c power vol tage VD -0.5 +7.0 \Y,
Logi ¢ i nput vol tage V1 -0.5 VD + 0.5 \%
LED SEG dri ver out put la -200 A
current
LED (R D dri ver out put | +20 A
current
Power consunpti on PD 400 nw
VWrk tenperature Topt -40 +85
S ock tenperature Tstg -65  +150
Nornmal work range Ta = -40 +85 Vss =0V
Par anet er Synbol Mn Typi cal Max Lhi t Text
e condi tion
Logi ¢ power voltage VLD 5 \% -
H ghl evel input vol t age VIH 0.7 VD - \CD \% -
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® TITAN MICRO™
/) eiectroncs MO0
Low | evel input voltage ML 0 - 0.3 \% -

Hectric feature Ta =-40 +85 VID=4.5 55V Vs =0V

Par anet er Synbol Mn | Typical Max Lhi t Test condition
| ohl -20 -25 -40 A H Dl_m Di6
H gh | evel output Vo = vdd-2V
current JEpp——
| oh2 -20 -30 -50 mA Vo = vdd-3V
Low | evel out put SGI~-S53
current lal 80 140 ) U Vo=0. 3V
Low 1 evel out put | dout 4 - - mA VO = 0.4V dout
current
"o ::S;/relen? e Itol's - - 5 9 | O=MD- 3V
! g RO ROS6
capaci t ance
I nput current I - - +1 MA M =MD/ VSS
H gh level input 0.7
current MH VD \ v ax DN
Low | evel input 0.3
vol t age o ) ) VDD v ak onN
Del ay vol tage WH - 0.35 - \% aK ON
Acti ve cur'rent | Couiyn i i 5 A No | oad, display
consunpt i on t urn-of f

Sntch Feature Ta =-40 +85 VDD = 4.5 5.5V

Par anet er Syniol Mn | Typi cal Max Lhi t Test condition
Gscil lation f osc i 450 i K

f requency

Tine for tPLZ - - 300 ns akK - bOo
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® TITAN MICRO™
7/1’4 ELECTRONICS = M0

transmt del ay _ _
- _ ] 100 s QL = 15pF, RL = 10K
Q
R DL
TIZH 1 - - 2 Ms ) QR D6
Rsing tine 300p F SHGL
TIZH 2 - - 0.5 bs =3
' Q. = 300pF Segn
Drop tine TTHZ 120 Ms Gidn
Max cl ock Friax 1 - - Mz Duty ratio 50%
f requency
Input a ) . 15 pF -
capaci t ance

I Timng feature Ta =-40 +85 VD = 4.5 55V

Par anet er Syniol Mn | Typical IV Lhi t cor;;ﬁti on
aock pulse wdth PWLK 400 - - ns -
Gate pul se width PVETB 1 - - VIS -

Data building tine t SETWP 100 - - ns -
Data stock tine tHA.D 100 - - ns -
Whiting tine tWANT 1 - - ps | K -AK

6. Interface description

Data of MPU communicate via 2line bus interface and TM1640, when input data under
high level, the signal of DIN must keep same; when the clock signal of CLK is low level,
the signal of DIN could change. Data input always low bit first, high level later. The
start condition of data input is DIN from high to low during CLK is high level; the over
condition is DIN from low level to high level during CLK is high.

Instruction data transmit as below chart:
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® TITAN MICRO™
7/1’1 ELECTRONICS M0

seoe [ L L LT L L L

DIN bit0 bit1 bit2 bit3 bit4 bit5 bit6 bit7

Start End
Chart2 instruction data transmit
Write SRAM data address auto-add 1 mode:

5 ] 5 S e R A A A ¥ R A S N

Commandl Command2 datal dataN Command3

start endst art end start end

Chart2 instruction data transmit mode
Write SRAM data address auto-add 1 mode

A R A T8 R A SN A s a5 SV N A SIS S MR AN

Commandl Command2 datal dataN Command3

start endst art end start end
Chart3 auto adress write data mode

Command1:setting data
Command2:setting address
Datal~N:transmit display data
Command3:control display

Write SRAM data fixed address mode:

‘Commandl‘ ‘CommandZH datal ‘ H‘CommandZH dataN ‘ ‘Command3‘

Et art encﬂst art encﬂst art ‘end
Chart4 fixed address write data mode

Command1: setting data
Command2: setting address
Datal~N: transmit display data
Command3: control display

7. Data instruction

Instruction to set display mode and LED driver status.
When valid instruction START, the first input data of DIN as a instruction. After
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7'- TITAN MICRO™
/7). ELECTRONICS

LED

TM640

translate decoding, get the highest B7,B6 bit to distinguish different instruction.

B7 B6
0 1 Data instruction setting
Display control instruction
1 0 )
setting
1 1 Address instruction setting

Chart7 instruction setting
If END valid during transmitting data or instruction, serial communication is
initialized, and the transmitting data and instruction is invalid (the data and

instruction transmitted before that still valid.)

7.1 Data instruction setting:

B7

B6

B5 | B4 | B3 | B2

Bl

BO

description

0

1

0

1

0

1

0

1

For

irrelevant
term 0

input 0

For

irrelevant

term
input

0

Address
auto-add 1

Fixed address

Normal mode

Test mode
(inner use)

7.2 Address instruction setting

B7

B6

B5 | B4

oy}
w
oy}
N

(o8]
-

oy}
o

Display address

N R R

N R R

00H

01H

02H

03H

04H

05H

06H

Irrelevant

07H

term

08H

input 0

09H

0AH

0BH

0CH

ODH

RPlIRP|IP|IP|IPIP|IP|IO|O|O|O|O|O|O|O
RP|IRP|IP|O|IOCO|O|O0|FR|FP|[FPR|IFP|IO|O|O|O

RP|O|IO|R,|FRP|[O|O|RP|FP|O|O|FR|FL|O|O

O|lFR|O|FR|O|FR|O|FR|O|FR|O|FRr|O|Fr|O

OEH

[EEN
[EEN

[EN

[EN

OFH

Chart8 display address instruction setting

When power on, address default is 00H.
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