7" TITAN MICRO™
//,‘ ELECTRON'CS LED drive controller / keyboard scan TM1650

Feature description

TM1650 is a special circuit for driving and controlling LED (Light Emitting Diode Display) with keyboard

scanning interface. MCU is integrated inside

The input and output control circuits such as digital interface, data latch, LED driver, keyboard scanning,

brightness adjustment, etc. TM1650 has stable performance and high quality

It is reliable in quantity and strong in anti-interference ability, and can be applied to the applications of

24-hour long-term continuous work.

Features

two display modes: x 4 bit and 8 of paragraph 7 x 4

segment drive current is greater than 25mA, bit driver current is greater than 150mA
provide 8 brightness control

keyboard scan: 7 x 4bit internal integration transistor drive

high speed two wire serial interface

Built in clock oscillator circuit

Built in power on reset circuit

Support 2.8V 5.5V power supply voltage

provide DIP16 and SOP16 package
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Feature description
TM1650 is a special circuit for driving and controlling LED (Light Emitting Diode Display) with keyboard scanning interface. MCU is integrated inside
The input and output control circuits such as digital interface, data latch, LED driver, keyboard scanning, brightness adjustment, etc. TM1650 has stable performance and high quality
It is reliable in quantity and strong in anti-interference ability, and can be applied to the applications of 24-hour long-term continuous work.
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Features

 two display modes: × 4­bit and 8 of paragraph 7 × 4位
 segment drive current is greater than 25mA, bit driver current is greater than 150mA
 provide 8 brightness control
 keyboard scan: 7 × 4bit internal integration transistor drive
 high­speed two­wire serial interface
 Built­in clock oscillator circuit
 Built­in power­on reset circuit
 Support 2.8V­5.5V power supply voltage
 provide DIP16 and SOP16 package
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LED drive controller / keyboard scan  TM1650
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EHER
@
DIG1 1 16 P/KP
SCL 2 15 G/RIT
sSD 3 14 K16
GND 4 13 E/KI5
DIG2 2 12 )/ 14
DIG3 6 11 C/KI3
DIG4 [ 10 VDD
A/KIL 8 9 B/KIZ2
TM1650
EHThRE
o |
I/O ThaEHER
B Bl
DIGI 1 @) LED Segment drive output 1/keyboard scan output 1
DIG2 ) O LED Segment drive output 2/keyboard scan output 2
DIG3 6 @) LED Segment drive output 3/keyboard scan output 3
DIG4 7 O LED Segment drive output 4/keyboard scan output 4
SCL 2 | Data Clock
SDA 3 I Data Input
A/KIN 8 O/l | LED segment driver output A / key scan input KI1
B/KI2 ? O/l LED segment driver output B / key scan input KI2
C/KI3 11 O/l LED segment driver output C / key scan input KI3
D/Kl4 12 O/l LED segment driver output D / key scan input KI4
E/KIS 13 O/l LED segment driver output E / key scan input KI5
F/Kl6 14 O/l LED segment driver output F / key scan input KI6
G/KI7 15 O/l LED segment driver output G / key scan input KI7
DP/KP 16 @) LED segment driver output H / key scan input KIP
GND 4 - B
VDD 10 - BRI

A ETRSTRETREMIEN, ARG, BENETELRFERAH, KUATFRIRE—
Ao VESOERAHTSLEEE, MBRELWRIEFULE, THELIER ESD RIFREME TR, THEE
E#If
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LED Segment drive output 1/keyboard scan output 1
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LED Segment drive output 2/keyboard scan output 2
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LED Segment drive output 3/keyboard scan output 3
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LED Segment drive output 4/keyboard scan output 4
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Data Clock
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Data Input
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LED segment driver output A / key scan input KI1
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LED segment driver output B / key scan input KI2
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LED segment driver output C / key scan input KI3
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LED segment driver output D / key scan input KI4
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LED segment driver output E / key scan input KI5

bjn
Textfeld
LED segment driver output F / key scan input KI6
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LED segment driver output G / key scan input KI7
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LED segment driver output H / key scan input KIP
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BIREMY

TM1650 2 wire serial transmission protocol

1: The start signal (START) / end signal (STOP)

Start signal: Keep SCL is "1" level, SDA from "1" jump "0", that is the start signal,

As (Figure 3) A section;

End signal: Keep SCL is "1" level, SDA from "0" jump "1", that is the end of the signal,
As (Figure 3) E segment;

2: ACK signal

If this communication is normal, the chip after the falling edge of the eighth clock serial communication, TM1650
initiative SDA low. Until inspection

Measured to the rising edge of SCL, SDA released as an input, such as (Figure 3) D segment (in terms of chips).

3: Write "1" and write "0."

Writing "1": Keep SDA is "1" level, SCL from "0" to jump to "1", from "1" to move to the "0", it is considered to be
written to "1"

As (Figure 3) B segment.

Writing "0": Keep SDA "0" level, SCL from "0" to jump to "1", from "1" to move to the "0", then that is written to "0"
As (Figure 3) C segment.

Tt
et | | | IV Yas

START 5 B o ' ACK STOP

4: a byte of data transmission format

A byte data transmission format shown in Figure 4, the data is sent MSB first, LSB last. Microprocessor data via
atwo wire bus

Communication interfaces and TM1650, when the input data when SCL is high, SDA signal must remain
unchanged; only on SCL

The clock signal is low, the signal on to change the SDA. Start condition data input is SCL is high, SDA changes
from high

Low; end condition is SCL is high, SDA from low to high.

el ] 2 3 4 5 6 7 8
s X B7 X B6 X B5 X B4 X B3 X B2 X B1 X BO X
(4)

5: Read the key data timing
When reading data, SCL falling edge, the data from the TM1650 SDA pin output.

SCL 1 2 3 4 5 &6 7 8 ‘ 9 ‘ 1 2 3 4 5 6 7 8 | 9 ‘
SDA MK ﬂi
STMT/ Command Key_data L \STOP

Command: sends a read command buttons.
Key data: read keyboard scan codes.
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1: The start signal (START) / end signal (STOP)
Start signal: Keep SCL is "1" level, SDA from "1" jump "0", that is the start signal,
As (Figure 3) A section;
End signal: Keep SCL is "1" level, SDA from "0" jump "1", that is the end of the signal,
As (Figure 3) E segment;

2: ACK signal
If this communication is normal, the chip after the falling edge of the eighth clock serial communication, TM1650 initiative SDA low. Until inspection
Measured to the rising edge of SCL, SDA released as an input, such as (Figure 3) D segment (in terms of chips).

3: Write "1" and write "0."
Writing "1": Keep SDA is "1" level, SCL from "0" to jump to "1", from "1" to move to the "0", it is considered to be written to "1"
As (Figure 3) B segment.
Writing "0": Keep SDA "0" level, SCL from "0" to jump to "1", from "1" to move to the "0", then that is written to "0"
As (Figure 3) C segment.
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TM1650 2­wire serial transmission protocol
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4: a byte of data transmission format
A byte data transmission format shown in Figure 4, the data is sent MSB first, LSB last. Microprocessor data via a two­wire bus
Communication interfaces and TM1650, when the input data when SCL is high, SDA signal must remain unchanged; only on SCL
The clock signal is low, the signal on to change the SDA. Start condition data input is SCL is high, SDA changes from high
Low; end condition is SCL is high, SDA from low to high.
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5: Read the key data timing
When reading data, SCL falling edge, the data from the TM1650 SDA pin output.
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Command: sends a read command buttons.
Key_data:  read keyboard scan codes.
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BERARD:
TM1650 corresponding to keyboard scan codes:
Rt DIG4 DIG3 DIG2 DIGI
A/KIN 47H 46H 45H 44H
B/KI2 4FH 4EH 4DH 4CH
C/KI3 57H 56H S55H 54H
D/Kl4 SFH SEH SDH 5CH
E/KIS 67H 66H 65H 64H
F/KI6 6FH 6EH 6DH 6CH
G/KI7 77H 76H 75H 74H

Note: When reading the key, DIG and Kl series 2K resistor. It does not support the key combination.
Elne

1, the data command

B7 B6 BS B4 B3 B2 Bl BO 15 AR
0 1 0 0 1 0 0 0 Mode command
0 1 0 0 1 X X 1 Key data read command

Note: The play is 1 x bit can be 0, 0 is written recommendations. The other is to be a fixed value.

2, the display command

MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | Theg il
X 10 |0 |0 X | X 8level brightness
X |0 [0 |1 X | X 1R=E
X 10 |1 |0 X | X 2RRE
X0 | ] alll K Brightness settings SRR
X |1 10 |0 X | X AR =
X |1 [0 |1 X | X SHRE
X |1 |1 0 X | X bRRRE
X111 X | X TR=E
X 0 | x| X 7/8 segment display | 8 segment display
X 1 X | X control bit 7 segment display
X X | X |0 |on / off the display | Display On
X X | X |1 position Display Off
Note: The play is 1 x bit can be 0, 0 is written recommendations.
©Titan Micro Electronics www.ﬁ‘ronmec.com4
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Note: When reading the key, DIG and KI series 2K resistor. It does not support the key combination.
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TM1650 corresponding to keyboard scan codes:
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1, the data command
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Mode command
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Key data read command
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Note: The play is 1 × bit can be 0, 0 is written recommendations. The other is to be a fixed value.
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2, the display command

bjn
Textfeld
Brightness settings

bjn
Textfeld
7/8 segment display control bit
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On / off the display position
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Display On
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Display Off
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7 ­segment display
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8 ­segment display
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level brightness
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Note: The play is 1 × bit can be 0, 0 is written recommendations.
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Memory Address:

The register stores transferred from an external device via the serial interface to the TM1650 data of 4byte units, respectively,
with chip

A/ KIDP / KP and DIG pins are connected to the corresponding LED lights allocated as follows:
Write LED display data, the address from high to low, from the high to the lowbyte of data from the operation display.

A/KI1 B/KI2 | C/KI3 | D/KI4 E/KI5 F/Klé G/KI7 DP/KP
xXHL (low nibble) xXHU | (high nibble)
BO B1 B2 B3 B4 BS Bé B7
68HL 68HU DIGI
6AHL 6AHU DIG2
6CHL 6CHU DIG3
6EHL 6EHU DIG4

1: Memory address command:

MSB LSB
B7 B6 BS B4 B3 B2 Bl BO Memory address
0 1 1 0 1 0 0 0 68H
0 1 1 0 1 0 1 0 6AH
0 1 1 0 1 1 0 0 6CH
0 1 1 0 1 1 1 0 6EH

NOTE: This command is used to set the address register display

2: write data to the memory address timing:

S0

cl 1 2 3 4 5 &6 7 8 9 1 2 3 4 5 6 7 8
|<.-".C_{){ DATA ACK

75}

DA

o ADDRESS

START~ |

ADDRESS: TM1650 write to memory address
DATA: TM1650 to write data to be displayed.

A complete write display timing

S0L . LJ‘UU]UU[UU M <UU UUUU" 8 e ”_\_‘_[U]UULUU" :n_:uz;ujz-ulua UlU_U g Ej'f"'_’_ :UEU&L]U;{_'GUTU’Z JU]J‘UU]_[E_[_U 9 -
e | [ Commarel H Comnand? J hj— ADDRESS H DATA j’T H u ADDRESS “’I i H

Commandl: Data Command: 48H.

Command2: display on, display brightness level.
ADDRESS: Memory address.

DATA: The display data.
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The register stores transferred from an external device via the serial interface to the TM1650 data of 4­byte units, respectively, with chip
A / KIDP / KP and DIG pins are connected to the corresponding LED lights allocated as follows:
Write LED display data, the address from high to low, from the high to the low­byte of data from the operation display.
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Memory Address:
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 (low nibble)
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Textfeld
 (high nibble)
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1: Memory address command:
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Memory address
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Textfeld
NOTE: This command is used to set the address register display

bjn
Textfeld
2: write data to the memory address timing:
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ADDRESS: TM1650 write to memory address
DATA:         TM1650 to write data to be displayed.
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A complete write display timing
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Textfeld
Command1: Data Command: 48H.
Command2: display on, display brightness level.
ADDRESS:  Memory address.
DATA:          The display data.
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Absolute maximum rating

2% SEE <17

VDD BIERIRREE -0.5~+7.0 Y

VIN Logic input voltage range SDA,SCL -0.5~VDD+0.5V \%
Topr THERESER -40~+85 T
Tstg R SEE -55~+125 C

ESD AERET (HBM) 3000 Y%
MERER (MM) 200 Vv

(1) in the table above these levels, the chip under conditions of prolonged use, may cause permanent damage to the
device can reduce device reliability.
Meeting in any other condition,the chip parameters exceed these limits work.

(2) All voltage values are with respect to network testing
Highlevel input voltage

Recommended operating conditions

TM1650
A i B/ME | BEE | BAE FAL
VDD R - 2.8 5.0 7.0 v
VIH | High level input vo!tage 0.7vDD - VDD \
VIL | Low level input voliage 0 - 0.3vDD \
TA TERESEE -40 +85 C
T THEERER -40 +125 C
SH
(£ VDD=3.0V~5.5V F1-40°C~+85°C TN, (MIXAFE VDD=5.0V 1 TA=+25C) RrIEBH UL
s i et e B
B/ME | ARE | RXE
VDD B EHE 2.8 5.0 7.0 %
IDD Supply Current 0.2 150 mA
IC FRASEMR SCLSDAKP H5 0.2 mA
VIL REBEFMARE 2.8 \%
VIH EREHmABRE 2.8 \%
VOH =B EE VDD-0.4 VDD v
VOL L RE 0.3 Y
VOLdig | DIG 3| B{E B P 4 B R = -200mA - 1.3 v
VOLdig | DIG 3| B B P 4 B R Ipic= -100mMA 0.9 %
VOHdig | DIG 5|im Bt B E Ipic= SmA 4.5 \
VOLKi | KI 5| B8 P44 FR IR ly= -20mA 0.2 %
VOLki | KI 5|HMEEB I RE lx= 20mA 0.5 Y
IDN1 | KI 3| N\ TR Vi=5.0V 85 mA
VR FREMRIEIABEIR 2.5 \

©Titan Micro Electronics
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Absolute maximum rating
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Textfeld
Logic input voltage range
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Textfeld
(1) in the table above these levels, the chip under conditions of prolonged use, may cause permanent damage to the device can reduce device reliability.
Meeting in any other condition,the chip parameters exceed these limits work.
(2) All voltage values ​ are with respect to network testing
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Recommended operating conditions
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High ­level input voltage

bjn
Texteingabe
High­level input voltage

bjn
Textfeld
Low ­level input voltage
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Supply Current
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NI FSE (WiAFM: Ta=25C, VDD=5V)

e s RN | BA B B

MR E RN AN E R E TPR 10 30 60 ms
Display scan period TP 7 ms
Keyboard scanning interval, the key response time TKS 40 ms

x ARNFSHREANENTTEMEE, NER IR R REEREmER.

BEONF2E (WikFKMEF: Ta=25C, VDD=5V)

28 i) BN | BB | HX =<Hivd
SDA TR ENES A8 TSSTA | 100 ns
SDA T B B S5 S M RTS8 THSTA | 100 ns
SDA EFR{ZEIEE SRR TSSTO | 100 ns
SDA EF A E L ESHIREFRS 8] THSTO | 100 ns
SCLEHESHKEBFEE TCLOW | 100 ns
SCLENHMESHEREEE TCHIG | 100 ns
SDA B NEEX SCL _EFHARE IR TSDA | 40 ns
SDA B AEHEX SCL _EFHARERER (] THDA 10 ns
SDA g EHREARXY SCL TR RIZER TAA 2 ns
SDA #HEHRE T xT SCL NRERHIFE RS TDH 2 ns
SRR IR Rate 4M bps

A ARUBBRMUPE 107 | KEWERENRILETUALSZ K.
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Display scan period

bjn
Textfeld
Keyboard scanning interval, the key response time 
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TM1650 drive common cathode LED screen wiring diagram:

Iy "
VR VKL kDL ven|
N2 ], \B/EL2] s Nz, _a BR1z|, _a
NEL3 ] :f Ih LRI :l lh R EI ;h AT f[ [h
/K4 | _E DIGL WD/KI4 | £ DIG2 hD/KL4 _£ p1Gs (NAKLE _£ DIG4
\E/KI3 d‘ ‘ ek 15 d[ [ —|\E/k15 'jf ; —NE/L15 'jl I —
NERIEY LA, NERTEY o LA, NERIE) o L d ], NERIEY . LA,
Nl ] dp Niivd D Nz ip
KR g NIEEE S NEZRES g NIEZEES g
104
VDD l | sCL
L
- MCU
470u SDA
by by oy oy oy oy b
N %
» » * . » b—c:n—{\
IE “JIGL | | . 16 DE/KF
by ‘0\3 I .D\Ek *o\:[? 'n‘g *o‘? e -Et]:?] []}lp}}flg I8 G/K17
% %l % | % | % | 9 IR ——— SDA FIKIS }':'HE
2 ; D EKI5 = L/had
by by oy oy by by by X N O EKS
S T P S T M S B X iﬁIn—t:l—\qK Igs “—Dif?i | DIG} C/KI3 ”]:"""'3
2 " {DIG4 VDD —{VDD
%\? ‘D\E} ‘O\E “o\% ‘o\:§ .‘0\? ‘o\} N ey i [ BAL
+ + » + » + Uie
K
A/KIL |B/KI2 |C/KT3 (D/KI4 (E/KIS |F/KIG |G/KIT
NN N N NN N /
Remarks:

1) Chip filter capacitor in the layout should be as close to the TM1650 when the pin is placed to enhance the
filtering effect.

2) Chip power and ground network when you try to widen the width of the wire.
3) Due to voltage drop blue digital tube is about 3.0V, so the TM1650 power supply should be selected 5.0V.

All specs and applications shown above subject to change without prior notice.
(A LB RSN BESE MARFFITEE, BARSITE.

8
©Titan Micro Electronics www.fitanmec.com


bjn
Textfeld
TM1650 drive common cathode LED screen wiring diagram:
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Textfeld
Remarks:
1) Chip filter capacitor in the layout should be as close to the TM1650 when the pin is placed to enhance the filtering effect.
2) Chip power and ground network when you try to widen the width of the wire.
3) Due to voltage drop blue digital tube is about 3.0V, so the TM1650 power supply should be selected 5.0V.
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IC 2 R~EE (SOP16):

Dimensians in limeters/inches

T
- S6tam: 33
1|:|:O—3:| | L= —
L (1]
- 1] |
. B[
CC S AN 33
L [ 1] .
- 1] .
L =
%Hﬁ.x
3,95 0200 Eq
sl o omee e
= || B =E
215 1
l N, | d
0,70 i ;
00275 %aoe || | %
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IC H#H3E/RmEE (DIP16):

Demenzions n Milimelers
.48
[ ﬁ
1 W [ Pee ’-%—-
|:|': © :Il:l T
<] E ks
O
s8] [(Lao
343 05%
297 051
12 406 151
363 3,05
[ [
| J
| I
i I
J i
|
10,0%
0.38 762
0,25
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