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7//; ELECTRONICS

. EHE

32%8 & 24%16 LED IXzhE:H TM1681
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32%8 & 24%16 LED IXzhE:H TM1681

7.3 BN
7E VDD=2. 4~ 5.5V J% Ta=+25°C FIR, KRIEREHH TM1681 gy
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0S¢, SYNC;E ATA 3 T0L1 5.0V Vol=0. 5V 18 25 -
HHLYAL
03¢, SYNC;P ATA $i TOH1 5.0V Voh=4. 5V -10 -13 - mA
H
ROW ¥ HEL Vi T0L2 5.0V Vol=0. 5V 12 16 - mA
ROW 7 HELIE TOH2 5.0V Voh=4. 5V -50 -70 - mA
COM VZE H.I T0L3 5.0V Vol=0. 5V 250 350 - mA
COM H7 HLTR T0H3 5.0V Voh=4. 5V -45 -60 - mA
st A iY 31 Rph 5.0V | DATA, CS,WR,RD 18 27 40 kQ
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— — i G 0.5 - - bs
WR , RD % 7 Telk 5.0V —
i Nk 5 c TR 0 - — s
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DATA % I} [A] Tsu - WR, R Db 50 100 - ns
DATA RIS [A] Th - WR, R DI 4 100 200 - ns
€S T Tsul - WR, RDIH4h 50 100 - ns
CS RN ] Thi - WR, RDIH4h 100 200 - ns
DATA i Hi 2E Tod - - - 100 200 ns
4
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® TITAN MICRO® )
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ddy ddy
D3 D2 D1 DO D3 D2 D1 DO
Data Data
32 ROW & 8 COM for 64X4 Display RAM
K5
COM15 COM14 CoM13 com12 - ... coM3 CoM2 oMl CcoMo
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8.3 ZFELERME
TERIRERAERS, FBRAISE— S W B N EHURE, HA I SYNC F1 0SC F/ERI s RIRINEE — H
OB E MM, A SYNC A1 0SC FIfEHRIN, FF5 EHLE 1 SYNC F1 0SC sz, 4 E1s
S B N P L P

8.4 LED IKzh

TM1681 5 256 (32%8) Fll 384 (24x16) PIFIzU LED 3k3f, nJLAEERL 3248 B 24%16
R, GBI COM Dy AT LA N-MOS B3 P-MOS iy th I3, X LeqF MRS TMI68T A LLiE N AN ]
(%) LED R34 . LED BRI BHET RGh o, IXShREp— M IB 0L FiE$E N RC Pk 4% 256KHz B
HY RN IR 2% o

LED AHNE R 5 55 vl R 28 Frow, ool 100 iR Ardr SRR 1 5y A ol s 4 He I 4y 4
HU T FOPR K 0K 2 16 o LED OFF iy 244 2 I8 5@ P11 TAESE ARG M) LED fdE7R; LED ON Ay &l
FT7F LED TAEPEMRIRAN LED &7,

iR 2y AR A Dhaediik
LED OFF 100 0000 0010 X P4 LED &I
LED ON 100 0000 0011 X JF/E LED &R

ab=00: 1% & N N-MOS JFi#uH, S8COM #ix
ab=01: 1% & A N-MOS FFiw%nH, 16COM 5=

COM #ffe 8g 0010_abXX_X ab=10: 1% & N P-MOS JFiE#nH, SCOM iz
ab=11: ¥ &} P-MOS FFiR%mH, 16COM #x
8.5 AT

TM1681 HA NERThRE, BT LMEISHTA ) LED $%— @R N Ik; ARE R @ Blink /iy 4% &,
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8.6 &

S/W WEFLIEE TM1681, W] LAH M FRar 2B ACKRECE TM1681 (BT LA A4 LED on%ids.
AR 1 0 0, MAHIHARALE ML REMEIHEFMS . LED FLE & AsiTar 24l
HH BB AR, 5. BMETESs FTREHES 1D Gri) Mar st 1D Rl xR
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#RAE Bl | R
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WRITE B 101
READ-MODIFY-WRITE B 101
COMMAND iy 100

8. 7 LED BXahis= i i ¥ 7%
32X 8 N-MOS JJwi tht A 2 40 & 9 s (Telk=1/Fsys) -
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S | o
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ON
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ON
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ON
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ON
OFF

ON
OFF
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4 1/2%Tclk

-
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24X 16 P-MOS JTiwan th AR BN 3 (Telk=1/Fsys, COM BIAMIN & 44 fi th b R 1 10 frossc:
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R —
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COMO
g | OFF
| —»— 2¢Tclk N
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] . OFF
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COM2 | o
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® TITAN MICRO® )
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8.8 REIHNHE
TM1681 R] LLiE I 5 B ROW ¥ (1Y) PWM 3K BN ik v 20T 2 Fho BEdE il . R 11 AAE G S &AM T
COM 1 ROW 3 i By 2. (1) T=20XTclk (32X 8 IRANHER) ; (2)T=10XTclk (24X 16 K Zh #&
) (3)Tclk=1/Fsys

_ OFF
CoM ON
ROW ON

1/1 6Duty[r OFF
ROW O

2/1 6Duty™ oup OFF
ROW ON

3/1 6Duty™ gy OFF
ROW N

4/16Duty] 44T OFF
ROW 4

5/1 6Duty| 54T OFF
ROW ON

6/ 1 6DUH 6T OFF
ROW ON

7/1 6Duty| 75T OFF
ROW O

8/1 6Duty 84T OFF
ROW ON

9/1 6Duty] 9%T OFF
ROW O

10/16Dutl 1057 OFF
ROW N

11/16DUJEL 11%T OFF
ROW N

12/16Dul 19%T . OFF
ROW ON

13/16Dutl 134T OFF
ROW ON

14/16Dug 14%T OFF
ROW ON

15/16Dutl 15%T OFF
ROW ON

16/16Du‘1 164T | OFF

K11

8.9 FMERRRIE
MCU 5 TM1681 JBfE R fR 2 4 MR . /CS HRMEE B ATH G 5 ik LA & &1L 545 MCU
FEME, WIR/CS M E 1, NI & RfEmpisE 1k, DATA & B T MmERE L /RD 5128 F ki AL
IF4f, 7E/RD MR FEVS, RAM E¥E 2877 4E DATA £k, MCU RJ7E/RD F) ETHRE T — N IR 2K 2 A
TLEL RAM PR /WR SISk NS I8, 7E/WR i) ETHAS, DATA £k FROBEE, Hibbfdr Ak s
N TM1681.
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T~ BB

9.1 READ #=R (fwéAg: 110)
7 I

A an) I N E L
v Nt s
DATA
1 1]0[A6 A5 M A3 A2 AL A0 [D0 DI D2 D3[X] 1 1 |0 [A6 A5 A4 A3 A2 Al A0 [DO DI D2 D3 |
Memory Address1(MA1) Data (MA1) Memory Address2 (MA2) Data (MA2)
K12
9.2 READ B3 (iEEgiibhb)
&
A rersarersiarensiyl!
. RN RE RN NN RN R R RN
DATA
1 1]0/[A6 A5 A4 A3 A2 Al A0 [DO DI D2 D3 [DO DI D2 D3 [D0O DI D2 D3 [DO DI D2 D3
Memory Address (MA) Data (MA) Data (MA+1) Data (MA+2) Data (MA+3)
K13
9.3 WRITE #x, (#r&fFE: 101)
cS
o] [ [ ]
WR
PATA 110106 A5 A4 A3 A2 AL AO] .@.@.@ D 1[0 [1]a6 A5 A4 A3 A2 AL AO | .@.@.@‘}
Memory Addressl (MAL) DaLa(MAl) ‘ Memory Address2(MA2) ‘ DaLa(MAZ)
& 14

9.4 WRITE iR, (5iEsEHit)

\ | |
Memory Addressl (MA) Data(MA) ! Ddtd(MA+1) ! bata(wA+2) ! Ddtd(WA+3) !
15
9.5 READ-MODIFY-WRITE #z, (£44U%: 101)
] 1
| I
RD —
LICILERR I EIERENE
P 1]0[1]A6 A5 A4 A3 A2 AL AO[DO DI D2 Ds\w | O] 1]A6 A5 A4 A3 A2 AL A0 [DO DI D2 D3|
Memory Addressl (MA1) — Data(MAI) Data(vAl) ' Memory Address2 (A2) Data (MA2)
K 16
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9.6 READ-MODIFY-WRITE =, (a4 Hht)

CS
7
WR | | | | | | | |

| | | | | | | |
RD | | | | | | | |

RNERENE IS A KRR SR AT B R AR R N
PN o [ a6 %5 e as a2 At ao[o b1 vz 3 ()00 o1 b2 ba 6E0R(TD0 b1 b2 b0
Memory Address (MA) Data (MA) Data'MA)' ' Data(MA+1) pata(MA+1) ' Data(MA+2)
K17

9.7 AR (AR 100)
& I

R
DATA
1o ofes cr 6 c5 ¢4 c3 cz et copOOOes ¢1 6 5 c1 3 c2 e co O LDLTK]
Command
Command 1 Command. . . Command i or
Data Mode

K18
9.8 HFEM A HEA

® 1 1

" PO ARVANET AV ALN ] VALY
" DLDLPOPNY DR PLPPOPD] DD LD DD
COT??Hd Address and Data Cofi?nd Address and Data COT??Hd Address and Data
Data Mode Data Mode Data Mode
& 19
T N B

fRIHAE LED W (EREIksh 7 20) « 32ROW8COM #8244 (& 20)

Za
ROWO R !
e
TM1681 ROWL R !f
e
ROW2 R '
ROWO™ >
ROW31 : !
CS—= s ROW29 R @B
— e e
Moy RP RD !
WR™ WR o
DATA =—* DATA ROWSO{RF'I'WH
e
ose ROW31 R !
CcoMO™
ooM7
K20
1
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fRIH#E LED B (CEAZEWBI ) « 24ROWx16COM AR 22541 (B 21)

ROWO _R

™Mi681 | ROWL R

ROW2 _R

ROWO™ >

ROW23

ROW21 _R

=
l
Lk

TA ROW22 R

ROW23 _R
el B

Z

~

oo R
S V1 G1 —— LEDR5]

K 21

FRIhFE LED MR (CCOM AR IRa 120« 32ROW8COM #=z445] (1] 22)

ROWO _R

T™M1681 ROW1 _R

ROW2 R
ROWO™ : >
ROW31

ROW29 R

=
|
LR

TA ROW30 _R

ROW31 R

oo

Z
A

1

oMo~
—
71 g #
7

K 22

g

=
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® TITAN MICRO® )
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FRIHE LED N (COM @A Ik s 5 20) = 24ROW«16COM A =0x445 (/& 23)

ROWO _R

TM1681 ROW1 _R

ROW2 _R
ROWO™ :‘ >
ROW23

ROW21 _R

S5 84

TA ROW22 R

ROW23 R
CoMo i
coM1L i .
oo™ :"> : LEDREA)

COMIST onig

z

com15

K 23

KRIWFE LED B (ROW A1 COM ISR IREh 72D « 32ROWSCOM HE 2445 (& 24)

T™M1681
COMO
com7
CS—* CS
mcy KD RD
WR—" WR
DATA <= DATA
0SC
ROW1
ROWO™ ;o LEDKE2)
ROW31 : :
K 24
13
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® TITAN MICRO® )
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KRINFE LED SR (ROW A1 COM N g ARAF IREN 3D« 24ROWx16COM L2445 (& 25)
VDD

w_i]]

COM(

CoM ,3
TM1681
com2 3 |

VDD
CoM0™ ;
_ OMI5E Toows
CS—* (S
mcu R RD
WR— TR COM14
DATA (< DATA
COM15
0sC
ROWO
ROW1
ROWO™
ROW23

K] 25

RN (EBRETR) « 32ROWKSCOM i 244 (& 26)
CS1
cs2
Ccs3 MCU
~—1 RD
WR
DATA
N ROWO R
CS ROWO :> ‘:':
RD ROW31 ROW31 R
WR T™M1681 =% 1ED
DATA J=&3 R
COMO
osC COMO™
SYNC CoMy 7 comr
— N ROWO R
s ROWO™ | ———", 0
RD ROW31 ROW31 R
WR TM1681 =t —%+——— 1ED
DATA IS B3
N COMO I
QsC COMO
SYNC Pyl m—p S
N ROWO R
CSs ROWO .
—= RD ROW31 :
WR  TM1681 ROW31—— R .0
DATA  ARGESH o
N COMO U
0SC COMO
SYNC Pl m—
26
14
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® TITAN MICRO®
), ELECTRONICS

32%8 & 24%16 LED IXzhE:H TM1681

RN CCOM N AR E KA 7750 -

32ROW*8COM A X z545] (P 27)

LR (CEIZEIRBN )+ 24ROWk16COM 28645 (& 28)

©Titan Micro Electronics

cs1
cs2
CS3 MU
RD
WR
DATA
. o] M T
CS ( i( EVI N - i
WR  TM1681 ooM7 o LED
DATA =5 S
A ROWO R | =4
0SC ROWO™ : > b
SYNC ROW31 ROW31 R
CS N
RD Lo
WR TM1681 Lo
b LED
DATA )G b
MBS ROWO R | | | FEE
0SC ROWO™ > r
SYNC ROWS31 ROW31 R 3
cs L
RiD \—\_>
WR  TM1681
LED
DATA )G,
Ak Ls):ll‘ ROWO R W’J
0SC ROWO™
SYNC ROWS] :>ROW31 R
K 27
cs1
cs2
Cs3  Mau
RD
WR
DATA
N ROWO R
cs ROWO -
D ROW23
WR  TM1681 ROW23 R e
DATA =it rsig
~ COMO i
osC COMO :
SYNC CoMLs——toMls
N ROWO R
cs ROWO e
=D ROW23 o
WR  TM1681 ROW23 —— R | &
DATA  JRGESH- ros
N COMO !
0SC COMO e e—
SYNC CoMIs————toMs
N ROWO R
s ROWO e
D ROW23
WR  TM1681 ROW23 R e
DATA  JRGESH s
~ COMO !
0SC COMO :
SYNC OOMLS — VI
28
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® TITAN MICRO® }
//), ELECTRONICS 3248 & 24*16 LED IRZ: A TM1681
BEN ] (COM I éb iR ok sh 20 = 24ROW«16COM #5245 (&) 29)

CS1
cs2
CS3  maU
~— RD
WR
DATA
_ COMO™ O(w‘:,_ﬁ
S : .
= RD COMIB:‘> ~
WR TM1681 coM15 |
DATA ;5 S
=Y ROWO R | | |
ROWO™ : b
SYNC ROW23 :>ROW23 : R !
s >
. RiD ' :
WR TM1681 b
b LED
DATA  JAGH:, b
ANEFT ROWO R | . | K
Kic ﬁg&gg —rowzs L R L
cs L
s -
WR TM1681
LED
DATA JAGHS
N ROWO R =71
0SC N :
SYNC 1;8&33 :‘>ROW23 E
K| 29
+—. —BEITREE
EERHEE AN
SYS DIS
G= M)
CONAEE
G= A
Naster NMode
&)
Slave Node
(&N
SYS ON
[ =TSN
LED ON
(& A
Write RAM Data
(& A
Update RAM Data
= A
\
16
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7" TITAN MICRO®
/), ELECTRONICS

32%8 & 24%16 LED IXzhE:H TM1681

T=. SRR
i ARG, LA D/C hRedtiid LN
READ 110 gg ADg A4 A3 A2 AL AO DO DL | LA
WRITE lo] | A6 A5 A4 A%2A2D3A1 AO DO DL | = B
READ MIOTDEIFY WR| g | A6 A5 A4 Ailﬂ) 2A2D 3A1 AODODL| e —
SYS DIS 100 0000 0000 X C K VA B GE B AT LED 3R J
SYS EN 100 0000 0001 X C 17 RSk o
LED OFF 100 0000 0010 X C 2[4 LED &3 J
LED ON 100 0000 0011 X C FFJ5 LED fEFF
BLINK OFF 100 0000 1000 X C KA KEDEE J
BLINK 2Hz 100 0000 1001 X C LED 4% 2Hz FAMAR N 1
BLINK 1Hz 100 0000 1010 X C LED 4% 1Hz FSRER N 15
BLINK 0. 5Hz 100 0000 1011 X C LED 4% 0. 5Hz (K592 [N 4R
C | #NEIRY, Wb 0SC 5
SLAVE MODE 100 0001 OXXX X N, [FAE 5 H SYN 5|
LN
RC s tor C WEE‘)E%, 0SC PREHE E’é{, J
Vode0 100 0001 100X X G255 54E SYN 5| R4 =
B, HRH T
C | WEIRY, WEZLE 0SC
RC Master i, [F2BA(551E SYN 5] i
Vodel 100 0001 101X X i
C | #MEIRG, BB 0SCHI | v
EXT CLK N, [FPAE 5 H SYN 5
Master ModeO 300 0001_LI0KX PR¥EEHT, R TR
H‘
EXT CLK C | 4PEIRY, WEPH 0SC 51
100 0001 111X X N, G5 H SYN 5]
Master Model N
infa
C 4 ab=00 I, 8COM  Nmos:
COM Option 100 0010 abXX X i: ZE:?(I) E}L ég’gﬁM E‘;‘Zi 00
24 ab=11 I, 16COM PMOS;
C abed M 0-F 424K 51 %5} 7
PWM Duty 100 101X_abed X 1/16—16/16 I LED [ 16 B | F
TR
¥E

1. XARD, BINE “0” .
2. A6TA0 EAFHNE. 3: DOTD3 BAFEIE. 4. D/C EHE/ iR

3v BRA: BB S BPRES

B FRL A% BRI 110, 101, 100 M40, 100 Fyar s

FORIECHI 2 bk, HAtEKI 6 ANBERR KR 100 SEAUHY

PN St

R
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7" TITAN MICRO®
/), ELECTRONICS

32%8 & 24%16 LED IXzhE:H TM1681

T=. #RFEE

LQFP48  7mm*7mm

ARRAAARARARS
|
i
|

SEELEEEEEEEE

LP Detail "X"
TRIEVAL
Detail "X
BL ‘
/ \
g A1 A0 AN
8 *Mold Option
[ l
*Mold Option
|
- 1
T
a
Dimensions

Item BL BW TL LW LP FT BT SO TH LL FL 0
RN B REEE BE % W% HE RAEEE AT} RAE=E BhK S HRaE
Unit mm mm mm mm mm mm mm mm mm mm mm 9

710 710 9.20 0.150 1.45 0.150 110 0.75 8

0.200 0.500 1550

Spec (7.00) (7.00) (9.00) (0127) (1.40) (0.100) (1.00) (0.60) (%)

690 690 8.80 e e 0.100 135 0.050 Max. 090 0.45 0

18
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® TITAN MICRO®

7//; ELECTRONICS

32%8 & 24%16 LED IXzhE:H TM1681

LQFP52 14mm*14mm
BL
|
I I e - 4
] ! 1
o (©150) 1 i
o (| -
I |
LP LW Detail IIXII
Detail "X"
BL
\
I = |
Fl o
(@) .
0 *Mold Option
| — 1
ﬁ *Mold Option
_14[
e
1N
2l
Dimensions
Item BL BW TL Lw LP FT BT SO TH LL FL 0
bean [=1S BUEE BE g =11 HE BHBE i) RuBE L3S ]S FsE
Unit mm mm mm mm mm mm mm mm mm mm mm ?
1410 1410 16.20 0.150 145 0.150 110 0.75 8
Spec | (00 | (400 | (600 | o W e | oao | oo |2 (.00 (040) )
1390 1390 15.80 0.100 135 0.050 : 0.90 0.45 0
All specs and applications shown above subject to change without prior notice.
(A B AL 22, AR A RITIEIE, RO AT %D
19
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