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1, Description

TM1638 is LED driver controller with key-scan interface, MCU digital interface, data latch, LED
high pressure driver, key-scan is integrated into a single chip. TM1638 main apply for fridge, air
condition and home theatre as high-seg display driver.

2. Feature

Power CMOS technology

Display mode 10seg X 8grid

Key-scan(8 X 3bit)

Gray adjust circuit(duty ratio 8 level is adjustable)
Serial connection (CLK, STB, DIO)

Oscillation type: RC oscillation(450Hz+5%)
Build-in power-on reset circui

SOP28 package

3. Pin definition

é Kl SIB |- %g
3 o ol 26
1 K3 DIO 75
5 VDD GND o
6 SEG1/KS1 GRID1 23
- SEG2/KS2 GRID2 o7
2 SEG3/KS3 GRID3 o1
9 SEG4/KS4 GRID4 20
10 SEG5/KS5 GRID5 19
1 SEG6/KS6 GRID6 18
D SEG7/KS7 GND 17
13 SEG8/KS8 GRID7 16
14 SEG9 GRIDS 15
SEG10 VDD
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4. Pin function definition

Syniool Pin ra= cescriptian
Data Input/output serial data during the rising of shift
DIO .
input/output clock, from low.
Initialize serial interface during the falling/rising
edge, then receive instruction. The first byte as
STB Chip select instruction when STB is low, another disposal
would be closed during handle the instruction.
CLK would be ignored when STB is high.
CLK Clock input Output/input serial data at the rising edge
K1~K3 Key-scan data | data inputted into the Pin would be latch' after
input display cycle close. ‘
SEG1/KS1~ output )
SEG8/KSS (segment) Segment output, P pipe open-dratn output
SEG9~SEG10 s S t output, p pi -drain output
(segment) egment output, p pipe open-drain outpu
GRID1~GRID8 Output(grid) Grid output, N pipe open-drain output
T
VDD Logic power 5V+10%
GND Logic ground | Connect ground system

J\YS€ 5

Note: DIO output data is N pipe open—drairLoutput, when read key demand connect 1K-10K rising
resistance. We promote 10K rising resistance. The read data is unsteady during DIO control N
pipe action at the falling edge of shift close. You could refer to below chart(6), the data is steady
during the rising edge.

jliee
o R B K H -
C DIO
a |
GND
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5. Display register address and display mode
The register transmits data from outside device to TM1638 via serial interface, address
fromOOH-0FH total 16 byte units. And separately correspond with LED light of chip SGE and

GRID pin. As below chart:

Write LED display data from high to low of display address, from low to high of data byte.

BI68 88 88|8]8|d] x| x| * x| x*x

sobL_ (1EPIfL) >ob UG I ) ot (FEPIFL ) ok U (REPIAL)

BB 2| BB B B /| D] BI| 2] B| Bt 5] B9 B
am apJ OH_ OHJ RID1
aH Gy @z 8 (@:21 QRICR
aOH oHJ @z 8 (@321 QRICB
ag agJ OoH_ OoHU QRIS
@iz B @iz o ay QRICB
aH @i3 1 a3 av QRIOB
aH- ayJ aMH_ aMy QRID7
o @3l cH (@z2 ) QRICB

drart (2 ]

Write LED display data from high to low of display address, from low to high of data byte. For
don’t used SEG output interface, please input 0 into correspond BIT address.

6. key-scan and key-scan data register
Key-scan frame is 8 X 3bit, as chart(3):

Key-scan data stock address as chart(4),
BYTE1-BYTE4, read data from low to output,
correspond byte is 1.

Y
t5 o ¢o o ¢5

g S RS
- _-_O—| '_O___O_.l »—o_-_—l e
+ 0 _-_0—| »—o_-_o—‘l +0 _-_O—‘l &
+0 _-_o—| “_O___O_.l +0 ___O_l -
g ST S R
—o_-_oj| _O_-_O_.l —o_-_oq 2

Gart(@

after send read key instruction, start to read key data
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BD Bl Bl B3 B4 B B5 B/
K3 K2 | Ki X K3 K2 K1 X
K1 K2 BYTE1
KS3 K+ BYTE2
KH K35 BYTE3
K7 KB BYTE4
Chart(4)

Note: 1, TM1638 read up to 4 byte, no more than 4.

2, read data byte just from BYTE1-BYTE4 in turn, cannot cut across byte to read. For
example: when press the key corresponds with K2 and KS8, if want to read this key’s data, must
read the 4th byte the 5th bit, then can get the data; when K1 and KS8, K2 and KS8, K3 and KS8
press in the same time, the B4,B5 and B6 of BYTE4's datais 1.

3. Combination key just is same KS, different K pin. Same K and different KS cannpt combine
together as key combination.

7. Instruction description
Instruction to set display mode and LED driver status.

Input DIO the 1st byte as an instruction at STB falling edge. After coding, get the highest byte of
B7,B6 to distinguish different instruction.

B7 BS instrictian
O 1 | Cata instnuctiaon sst
), O Digplay antrol instruction set
1 1 Address instnuction set
7.1 data instruction set
The instruction to set data writes and read, B1and BO cannot be set 01 or 11.
MSB LSB
B7 |B6 | B5 B4 B3 | B2 | B1 BO | Function instruction
0 1 0 0] Data write Write data to register
0 1 Nof 1 0 mode set Read key-scan data
0 1 2 : 0 Address add Auto address add
avaiable, hode sat -
0 1 input 0 1 Fixed address
0 1 0 test mode Normal mode
0 1 1 set(inner use) Test mode
www.titanmec.com
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7.2 Address instruction setting
MSB LSB
B7 |B6 |B5 |B4 B3 |B2 [B1 |BO |DISPRY
address
1 1 0 0 0 0 00H
1 1 0 0 0 1 01H
1 1 0 0 1 0 02H
1 1 0 0 1 1 03H
1 1 0 1 0 0 04H
1 1 0 1 0 1 05H
1 1 B 1 1 O agH
Not
1 1 4 O 1 1 1 OMH
avaiable,
1 1 input 0 1 O O O CH
1 1| 1 O O 1 CaH
1 1 1 O 1 O @43
1 1 L O 1 1 aH
1 1 1 1 O O aH
1 1 1 1 O 1 M
1 1 L il 1 Q| CHH
1 1l 1 1 1 1 aH
The instruction is to set display register address
If address set 10H or higher, data would be ignored, till available address is set.
When power on, address default 00H.
|
7.3 display control |
jVis =] S =3
B Bl BBl 4| B| B2| Bl | B H.n::ticnl descriptian
1 O O O O Set pulse width is 1/16
1 O O O 1 Set pulse width is 2/16
1 O O 1 O Clean | St pulsewidth is 4716
1 O O 1 1 ligt | Set pulsewidth is 10716
1 O e —— 1 O O | aatity] St pulse width is 11/16
1] O eMirni 1] O] 1 st | Set pulsewidth is 12/16
1 O e 1 1 O St pulss width is 1318
1 o 1 1 1 St pulss width is 1416
1 O O Display Sowv twm of
wm
1 @] 1 avoff Sowtum an
st

8. serial data transmit pattern:
Read and receive 1 bit should at the rising edge of shift clock.
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8.1 data receive (write data)

CIK 1l 2| [8] [4] Ls| Le [7 s
DIO X Bo X BIL X B2 X B3 X Bt X B5 X B6 X BY
SIB | |

8.2 data read

CIK 1| [p] | e 13 ]
DIO X Bo X_BI X B2 X B3

Z
T
e
A
g

S1B

EIER RS S Twait ﬁﬂl&fﬁﬁl%ﬁ

Notice: When read data, set instruction from the 8th rising edge of clock to CLK falling edge to
read data that demand a waiting time Twait(min 1 © S).

9. Display and key

(1) Display |
1, Driver common cathode‘:) |
SEGI ¢
SER2 EL ‘ SIGI
N | x|
4 SBE | Ha ™
SE(t g | GRIDI set = ¢, | | oriDl
e SEGS — B, |°
— —alia
SBG6 SEG7
>
SEG7 H

Chart(7
Chart(7) is sketch map for common cathode di;it)ron connection, if demand the nixie tube display”0”,
G, HE HB F&H TR FEHuild ke hidh lewel, HF7 is lav leel wen@IDI is
lawv level .
Plea= refer to dart(2) digplay addess fom, just wite cata 3H in @H address unit
to ke nixie ttbe o G .

WWW.titanmec.com
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Sl E A E T E T E T E S N ES
O O 1 1 1 1 1 1 M
B7 B =5 Bt =%) =S Bi =9)
2. Driver common anode nixie tube
GRIDI p
GRID2 “ﬁ GRIDI
GRIDS GRID2
~—1{4 GRID3 | a4 ™
GRID4 " SEGI ®ms “—co, ] || sEa1
./"5 GRIDS — &4, |
GRIDS H GRIDG & [LEDg
GRIDS “ﬁ GRID7
"4 .

GR]D?K

dart (8

chart(8) is sketch map for common anode digitron connection, if demand the nixie tube display”0”,

G, HE HB HHA Hh uld be hich leel, G/ is lav lael wen@IDI is
lav leel . Please inptOH inb@H G GH G G383 O, ad inputd@H ink te rest
address unit. ‘

SREREEERF
EEEREEEEr
EEEEREEER
g/olo[olo[ololofs
EREEEEERr
A{olololo[o[o[o]g
siolelol° e
80~~~ [~[

Notiae: HGI1-10 is goanrdrain augauc, QRIDI-10 is N pipe goen-drain augout, durirg te
e, FE1 just can aaorect LD aak, RID aarect catdace.

@ KeY:

Fol lavdart(©) to dosene FEIAS] ad H2KP, te aupurt key-scanvae as dart(10)
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— K1 SIB

— K2 CIK

¥ 1K3 DIO
55 F2a| —l—— DD GND —_I_
%‘%%3 SEG1/KS1 GRID1 ——
9 SEG2/KS2 GRID2 =

SEG3/KS3 GRID3
— SEGTKS7 GND
— SEG9 GRID8

- — SEG10 VDD
CGHRI©)
Tre FHNEKINwae of IC board scamirg:
SEG1/KS1 ]
SEG2/KS2 -| ‘
|
SEG3/KS3 " .
SEGN/KSN
|
Tdisp=500us l

Gart (1O
Tdisp relatewith ICwork fregecy, MEB been inprovednmay tines ad oscil latian
freqeoy dl tatirely sare. S 5| just for referace, pleaseneasure for exact data.

Nommal sitation please wee dart(11), tat cannest te davad of key dssign.

—

Kl [Ps197 [©s°] [°s°
K2 [Pe%] Mu°

—_—
K3 [0

SGE1/KSl SGEI/KS2 SGEI/KS3
Qrart(11)

Wenpress S, BDatte T byteread “ 1T |, ifnultiple key is pressed, would reednul tiple
& 4
NOE: Grposite kay Lse rotice

FCIASI-FCIOKSIO is for digplay ad keyscan. dart(12) as exaple, displaydarad | igit
D, ligtad®, SGI dauldbe “T |, HER is “C |, if S1,2 pressad at the sare tine,

www.titanmec.com
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tat egal to FE61,H2 is sot cirauit, tenDl,[R all ligt.

SGEVKS1 © O ¢ O
—.
SGE/KS2C . o 0
1 2
K N
~ ~
@]
K1
GRID1
Grart(12)
SAUTION:
1. in hardhare, aould set te key need press at te sare tine todiff K-lire, as
dart(13)
—E.
SGE1/KS1 O 5 + -0 5 O
1 2 LcT-B
N ~
\ " 1
GRID!  GRID2 Kl K2 ‘

2. Serial resistae in IE1---FHN like dart (14), te valle of resistae dauld ke
5i®, too high will invalid key, too low cannot solve disturb problem.

SGEI/KS1 O i W O s1 00—
510
| —-
SGEVKS20 = ] O 9 O—s

510

|
' 1 )
!D\ !F»

- -

Q

F{E‘JD Kl

1

Garc(14)

3. serial arection LHD as dart(15)

SGEL/KS1 O N 0 o O
—.

SGEYKS20 . N 5, o0

1 2

N N

u -
o]
Kl

GRID1
Gart(15)

1O. Trasmit of serial datawen gpl icatian

10.1 Address add noce

ke address ato- ad 1 nooke, st address actial ly is set a origimal address for stack
trasnitdata. Oe ssdower treorigiral address imstnuctionbyte, “SIB doi tdavad
st highad fol lavclosely to trarsmit data, upto BYTE. After sadover tredata, “SIB

WWW.titanmec.com
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auld be st hidgh.

CIK LTI T T T TR T (LTI T
DIO | Commndl [ Commmnd? [ Commmnd3 |  Daml |  Dam2 | >~ | pmn [] c a4 |

SIB | [ [ [ [

Grmadl: s=t diglay noke

Gomad2: s=t data imstnuctian

Grymad3: st digplay addess

Catal-n: trasnit digplay data to Gymad3 address ad behird addess(up o bytes)
Grymadd: digplay cobol instnuctian

1.2 fixed address moce
Uke fixad address noce, set address acaal ly is sst an address for stack drad traamit
data. Qe sadower atdess, “SIB dnl tderadsethigh, ad fol lavclosglly totrasmit
cata, After ssdoer tte cata, “SIB aauld be st high. Then resstadtress to stack
the 2d data, p to 1Eyte is saedower, “SIB  set hidgh.

ax (LT I O O iy T
oo | Commmndl || Commmnd [ GCowmendd [[ TDetal  [| Coommdt [] Dat2 [~ | Cowsnds |
SIB | [ [ [ [Tl [

Grymadl: st diglay noke

Gomac: sst data imstrnuctian

Grymad3: set display adtress 1 l

Catal: trasnit digplay datal to conad3 atdress
Grymadd: s=t diglay address2

Cata2: trasnit digplay daa? to comadd
Gymah: display aool instru::ticT

10.3 Read key timing

CIK LR LR e L LT

DIO | commndl | | D1 || D2 || Daw3 ||  Dad |

SBB |

Command]: set display mode
Datal-4: read key data

10.4 procedure design flow chart
procedure design flow chart for address auto-addl

www.titanmec.com
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L= l

REZRER
w% (428
Mk
Noél
l i# 1BTYEH
%
RESEEMNEESS.
R BERM (408
Y 80 A7
BRERBRM MCUME &9
it (oconH)
No=——>
Y
ik HE

16BYTEH &
EERET?

Pracedire aessign flaw dart for fixed address
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J\YS€ 5

Rt ¢
EETENGSEE
BES5=E (SFH
Mk ¢
kB ke
% (428)
RESEEMBERS No >¢
XEAEEMH (448
i# 1BTYER
l A
% B i it l
BREBEEWNE
(OTHj MCUH & F £
f& & 1BYTE
i i 58 4BYTE
ﬂg?
|
1 l
TIIL g
#t (ociy)
l FHBHR
TH?
& & 1BYTE
% & g
l -
RELER
...... & 58 Br e "
ENRE |
&R
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11. Application ¢
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JEcL el ieey

msbcdefg.m.msbcdefg.m. LR

SUSOORHY SURRANY eSO

3
B
=2
e

0
ool
51
Bl

w
o
=S

LEDIS

517
merca e,
530
B

3

514
oo
50
—

LEJI
LEDE
LEDI4

@
0
th

git screen hardware c'u‘cuit, as chart(l 6):

s11
e N
518
—

©
=

3

58

g
o
wc
==
LT
N

55

—

E-—

536

—m

14
P R 5 A VDD,
GDzEERRES.

11.1 TM1638 driver common anode di

-13 -

Chart(16)
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EEREES S AVDD,
GNDZ E|El iR R

o Q0:00:08 &

0 W o BE — e D e

i

=|ea|en || g fre e
222222

“GRI1
GR2

w w w w w w
8 8 8 g 2 8
55 58 511 54 517 5
v S s e T s e BB . reamelilfoume e B P 2 oS R
1 1 1 1 1 1 1 Kl
= S 5B SIE ST 5o
— —_— — — . — — —
1 1 1 1 1 1 1 B
55 56 87 ] 5% 530 531 532
R — B e P . —_— — e —
] &3

Chart(17)
|

Notice: 1. the fi Iter cgoacity between MDD adND dould rear TMIEB chipwen B layaut

to ataxe filter effort.
2. The 3 1ap cgacity carectDIO, SIB port aculd rede te interferaoe

o aymunication port.

3. becase tte bresk-oer

aply electranic dauld By.

12. Electric parameter

Limit parameter(Ta=25C, Vss =0 V)

oltage of blue-ray digitron aoout 3/, MaERB

RPararseter Sniol e Lhit
Lagic poner \oltage D OL5~+70 V
Lagic irpuc voltage VI1 O5~ \ID+05 V

LHD Seg driver aigout Ol o) A
arrai

LEDGrid driver aiagait P D A
arrait

Rwer aosnptian 2D} 4D v

WWW.titanmec.com
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™MiGB
Work tanperature Tagotc 4D~ 48D &
Stodk taperature Tstg -5 ~ +158D C
Normal work range(Ta=-20 ~ +70C, Vss=0V)
Parareter Sniol Min Typical Max Lhit L
P aaditian
Lagic power voltagpe D 5 V -
Hich lewel input voltage VIH O.7\D - \[D V -
Hich lewel input voltage VIL @] - O3MD| V -

Electric featire (Ta = -2~ +ALC, \.[D=4.5~‘5.5V, \Vss =0
W

Parareter Sniol Min | Typical| Max | Lhit Test caditian
2 , Seg1-Sg,
. Iani 2 =5 40 nA G e eELA
High leel adgait |
aurrat 5 ’
Iae 2 2D 5D nA \bg: \djg 3/
Lawv leel apic Gridl-Grids
- (@ M| S 9) 140 - nA =y
LOVIQEMGIRE | L W 4 ’ ; A \O=04 dat
airrait
Caeecity far high \O-\D - 3/
leel aipic ltolsg - - 5 % S s ”’
aurratt
Qs 3l g R 1© KQ K13
resistae
IMput aurrent I - - et A VI =\ /S
Hich leel irpat 7
Sl VIH D - V aK DIN SIB
Laww lewel irpuc O3
S VIL E - D V aK DIN SIB
Celay voltage \H - (@ ¥ 5 - V aK DIN SIB

WWW.titanmec.com
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Active aurratc

in Dy - - 5 (a7} No lced dow tumoff
Shvitch feature (Ta = -2~ +AC, D =45~ 55V
Parareter Spiol [ Min | Typical | Max Lhit Test aaditian
Oxci | latian fosc - 5D - (1974 R=1B5K
Az - - 3D s aK— Jr
Trarsnit celay
tine
tPA - - L CD) s Ol =i, Ro—=FEKQ
TTAH1 - - 2 LS Seg~ Sedll
s : A=
Risirg tine ) )
T4 IIJF Fl GidrGica
> - - 6 2 1 LS SH12GidA~
S Gidb
Fallirg tinre TH - - 12 LS A=3F San Giidn
|
Max clodk ;
f Frax 1 - - NHz Dy ratio 8%
INput cgeecitty Cl - - 15 ox -
Timing feature (Ta=-20 ~ +70C, VDD=4.5 ~ 55V)
Parareter Sniool Min | Typical| Max | Lhit| Test aoditian
Clakpulsawidth| RAOK 4D - - s -
Gate pulse width MEIB 1 - - LS -
D biilding | g [ | - - | s 2
time
Cata stodk tine 0D a - - s -
aAK—SB tine 1 - - LS akt —»sst
SIB
Waitirg tine ANAIT 1 = = LS Akt —-akl

WWW.titanmec.com
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Timirgwae dart

PW

1. PWoewk PWeok tcik-ste -

trLz |
ouT
tmz trzn
90 %
Sn/Gin
10 %
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138.Rdage Size

T

(

/— & 3. 00+0. 08

//—4»‘._14-0_ 13

D

"4

I—EHHHEEH
I -

i
——

HBBBH D
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b5 'r'__;lhl s B (mm) | &K (mm) = ;'-_.'Li T A () B OK (am)
A 17.83 18. 03 cd 1. 013TYP
Al 0, 1084TYP D1 0.70 | 0. 50
42 1. 27TYP D2 1.395TYP
A3 0. 31TYP R1 0. 508TY?P
B 9.90 10. 50 R2 0. 508TY?P
Bl 7.42 7.62 01 7° TYP
B2 8. 9TY f2 3" TYP
C1 2. 24 2. 44 03 4° TYP
c2 0. 204 0.3 B4 10° TYP
Cc3 0.10 0.2
AN
AHHAHHAHAHAHRHA =N
7 1 _J
I '\-____.-".
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