DM163

IR : A.004

RIHA : 2009/7/14

XL SP-DM163-A.004.doc
M : 22

8X3-FE LED ERH50.05.5

($] asmmsrrss —

SiTI Silicon Touch Technology Inc.



I?I %5 & FHER TR A E]
_l SILICON TOUCH TECHNOLOGY INC.

” Mo HENEAE-—RI8TH |
s l I I Q-TF-1, Prosperity Fioad | | Hsm-Chn, Tarwan, FLCUC.
Tel © EBE-3-3645556 Fax © BBS-3-36425626

DM163

DM163
8x3-3pji2l LED fEBrapits f
TiYaw 73

DM163 /& &2 LED 2R A BT B e NI SRS B e WA 247 2%, Hdia ot
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AMEE B R AE, REANIEE AT IR 8] ik 60mA [ . B SELBK pin JEITRIE RS, KI5
Pk 45> 4 BANKO A1 BANKL PAANFRAH1)6 5 . BANKO & 6 bits KB %, BANKL &
8bits KN B . A IXA RS 1EE , BANKO A1l BANKI w] L[] i e KAk A LLIE 21| 8+6
bits KK %, S 4k, Al T L% $E 6 bits [¥) BANKO 2¢# 8 bits [f) BANKL SHEFT 5 i
BIE, J34ME bank W) SR A 15 50 .
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Thee i E
o Shift Register — SOUT
DCK (8+6)Bits x 24 Channels
Latch
LALS | (8+6)Bits x 24 Channels
RST B —»
= PWM
Gt 1 Counter ' Comparator
( 24 Channels )
Rext(R) Vollage
ﬁgiﬁ% Reference Driver
( 24 Channels )
EN B "
QUTO OUT23

K 1: DM163 f)H % R 3 E

Wi 1, DM163 [ HLER [ i — LB AR DI RE ek . 1R I8R5 DCK, KK Fidfs
WL SIN pin BIEEN A, i) SELBK pin JIESE, KBRS NP5 . 24 LAT B &
LT, A RE NS A b ik B L s L, I S L AR E%Xj‘tt, KB £
Pk v PWM [R3adE 5, JEmooe Bon A 2R AhEEr I Rext FH kw1 v i
Koo B2, #EsB4H751) DM163 1) HL ik i B 1]
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11 i I
N O L | Shift
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Counter | %B—blts A 6-bits |
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JAL B (Top view)
QFP44
I T B S R v B~ B R
fEEaRAEZEEE
BHEw =~ " 7
SIN 11— @ [ 1£€ VDDH[E]
VEE ] _— YDDH[G]
IOTT[O] ] _— VDDH[R]
IOTT[1] ] _— 10T [23]
10TT[ —] — 10TT[22]
I0TT[H] —] — 10TT[21]
10TT[4] —] — 10TIT[20]
10TTIS —] — 10TTT[14]
I0TIT[4] —] — I0TT1E]
V85 DR | — I0TT1T]
VES_ DR 11| — %  VSS_DR
o =
EEF 2o 2202
5 B & B = B |
SEESiEc:538¢
Pin No. NAME Pin No. NAME Pin No. NAME Pin No. NAME
1 SIN 12 IOUT[7] 23 VSS DR 34 VDD
2 VSS 13 IOUTI[8] 24 IOUT[17] 35 SOUT
3 IOUTI[O0] 14 IOUTI[9] 25 IOUT[18] 36 RST B
4 IOUTI[1] 15 IOUT[10] 26 IOUT[19] 37 EN_B
5 IOUT[2] 16 IOUT[11] 27 IOUT[20] 38 SELBK
6 IOUTI[3] 17 IOUT[12] 28 IOUT[21] 39 GCK
7 IOUT[4] 18 IOUT[13] 29 IOUT[22] 40 LAT B
8 |IOUT[5] 19 |IOUT[14] 30 IOUT[23] 41 DCK
9 IOUTI6] 20 IOUT[15] 31 VDDH[R] 42 REXTI[B]
10 VSS DR 21 IOUT[16] 32 VDDH[G] 43 REXT[G]
11 VSS DR 22 VSS DR 33 VDDH[B] 44 REXT[R]
8x3 - LED 1Em 35015, R A. 004 Page 4

REFRMETES S EHRATEASE, 174 NI BEE TR AR F A
Unauthorized reproduction, duplication, use or disclosure of this document will be deemed as infringement.



_
L3
SiTI

55 #HHR A A PR 3

SILICON TOUCH TECHNOLOGY INC.

MHETHENEAE-—BRIETH |

Q-TF-1, Prosperity Fioad | | Hsm-Chn, Tarwan, FLCUC.
Tel Eé!}-B-i'P:-“ljéSﬁ Fax - BBS-3-5845626 DM163
QFN40
2k B8m 2835
PEREHECAgE
b=
& o
R R R R R

REXTR} 1| o h - e VDDH[E]

SIM I o VIDH[G]

VS5 I I VIODHER)

IOUTIO] — — TOTIT 23]

IOTIT1] _ vss_ DR :r._.___._._. ICUT22]

I0UTL2] -t — IOUT21]

IOUT[3] I - IOUT20]

10TIT[4] - ] I0UT[19]

IOTIT(5] P i / I IOTITI18]

I0UT[s] 10[ 3 - N - g - 1z IOUT[T]
EEE 2L 22288
SEESEEEEEEE
2252582828882 82

Pin No. NAME Pin No. NAME Pin No. NAME Pin No. NAME
1 REXT[R] 11 IOUT[7] 21 IOUT[17] 31 VDD
2 SIN 12 IOUT[8] 22 IOUT[18] 32 SOuUT
3 VSS 13 IOUT[9] 23 IOUT[19] 33 RST B
4 IOUTIO] 14 IOUT[10] 24 IOUT[20] 34 EN_B
5 IOUT[1] 15 IOUT[11] 25 IOUT[21] 35 SELBK
6 IOUT[2] 16 IOUT[12] 26 IOUT[22] 36 GCK
7 IOUT[3] 17 IOUT[13] 27 IOUT[23] 37 LAT B
8 IOUT[4] 18 IOUT[14] 28 VDDHI[R] 38 DCK
9 IOUT[5] 19 IOUT[15] 29 VDDHI[G] 39 REXT[B]
10 IOUT[6] 20 IOUT[16] 30 VDDHI[B] 40 REXT[G]
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FIAL e X
PIN NAME FUNCTION QFP pin number | QFN pin number
VDDH (R) |%irH {45 31 28
VDDH (G) eI §phifts, s3] VLED 32 29
VDDH (B) 33 30
VDD O R TAE HL YR g 34 31
VSS P b v 2 3
VSS_DR  |BRz]#% ) s 10,11, 22,23  |Thermal pad
SIN FR AT E o A\ i 1 2
SouT AT Rl i i 35 32
DCK I PR S4m Adm,  A AT A B T IS 41 38
S ) T I B EORE
B P v 38 35
SELBK e HLPHY N 22 A7 25 £ 47 A\ 8-bit BANK 1
IR L I, Z247-48 2l A7\ 6-bit BANK O
PRSP 40 37
LAT_B 2 LAT_B g P H ARG (R AT LI, B
P 2T A T I B B i A
GCK PWM [H] B iy N 3. 39 36
HMEHLBEL N 3% T REXT 5 GND 3] LA |44 1
SE i H HL AL 43 40
RexT(R Rexr(R)¥5E OUTO, 3, 6,9, 12,15, |45 39
RE)X;E G)) 18, 21 E@g‘ﬁﬁ)\ TR A
REXT%G)H%% OUTY, 4, 7, 10, 13, 16,
Rext(B) |19, 22 fyd A F T M2
REXT%B) YeiE OUT2, 5, 8, 11, 14, 17,
20, 23 1A A A
3,4,5,6,7,8,9,/4,5,6,7,8,9, 10,
12, 13, 14, 15,16,|11, 12, 13, 14, 15,
IOUT0~23 |Ji A\ Bttt (open-drain) 17, 18, 19, 20,21,|16, 17, 18, 19, 20,
24, 25, 26, 27,28,|21, 22, 23, 24, 25,
29, 30 26, 27
{5 BE Uity o 37 34
EN B e FSP(CH) I, P i 2 3 DG
fICHESECL) N, Bl aE T
AT 36 33
=1 RST_B 2RI W46 1k IC. pin
RST_B AN WE TR, PrLAARER . fEfl]
IC Z i, 50, LED nJggHILA
PRILA .
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K TAEVGH (Ta=25°C, Tj(max) = 140°C)
KT 5 K TARE ¥
LY L VDD -0.3~7.0 \Y}
LITDANG RS VIN -0.3 ~ Vpp+0.3 \Y}
s R louT 60 mA
R Vout -0.3~17 \Y
EIPNINEE RS Fpck 20 MHz
PWM I Bl FGck 20 MHz
$ b iy PRI IGND 1440 mA
MEE K PD 1.36 ( QFP44); 3.63 (QFN40)  (Ta=25°C) w
AAPHAE Rth(-a) 84.42 (QFP44); 31.67 (QFN40) CIW
TAFURE Top -40 ~ 85 C
{E RO E Tstg -55 ~ 150 C
HEtE TAES S
B (Ta=25°C)
e (RS A BAME | ME | BRNE | B4
FL Y L s VDD — 3 5.5 \Y
LN VouT — — — 17 \Y;
lo OUTn 5 — 60
Lf s BRI loH SERIAL-OUT — — 2 mA
loL SERIAL-OUT — — -2
VIH — 0.8 Vpp — Vpp+0.2
NG ERS \Y
VIL — -0.2 — 0.2 Vop
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ZWEEE (Vop = 5.0V, Ta=25°C)

eI (iR %1 5/ ME — IR SN LA
gy NI B R FDCK Cascade operation — — 20 MHz
DCK Jik i 52 /5 twh / twi High or low level 15 — — ns
DCK RUAZIETH T F i 1] tr/ tf — — — 20 ns
PWM I i FGCK — 1 — 20 MHz
GCK Mk 78 i twh / twl High or low level 15 — — ns
GCK HLAZMCF/ T [ (1) tr/ tf — — — 20 ns
AT ELE (SIN) IS BT[] | tsetup(D) Before DCK rising edge 2 — — ns
AT (SIN)AREFITA] | thold(D) After DCK rising edge 3 — — ns
W05 5 (DCK) BIHBIIT] |  tsetup(L) Before LAT_B falling edge 3 — — ns
BRAF A5 5 (LAT) bk i 56 tw LAT — 5 — — ns
WAL 5 (LAT_B) BahisliE | Tsetup(G) Before GCK rising edge 13 — — ns
iEFuty (SELBK) JHzIIE] | Tsetup(S) Before DCK rising edge 5 — — ns
R (SELBK) fRFEFISTE | Thold(S) After DCK rising edge — — ns
HAFE (Voo = 3.3V, Ta = 25°C)

e (i) %A e/ ME JBAH SN A
NI ATR FDCK Cascade operation — — 20 MHz
DCK fik 411 Hhy twh / twl High or low level 15 — — ns
DCK AV JEF/ T B ik i) tr/ tf — — — 20 ns
PWM e E45% FGCK Cascade operation 1 — 20 MHz
GCK ik ith twh / twl High or low level 15 — — ns
GCK HLALIETH T it [7) tr/ tf — — — 20 ns
Sy (RST_B) Mkyfimh | twrst_b Low level 100 — — ns
AT EE (SIN) JE IS | tsetup(D) Before DCK rising edge 2 — — ns
HRATH NS (SIN)SFEI ) | thold(D) After DCK rising edge 5 — — ns
I 4115 5(DCK) MBI | tsetup(L) Before LAT_B falling edge 5 — — ns
BIAEA 5 (LAT) kgt o5 5 tw LAT — 7 — — ns
BAAE 5 (LAT_B)E 3NN | Tsetup(G) Before GCK rising edge 23 — — ns
EFfuty (SELBK) JHzIIE] | Tsetup(S) Before DCK rising edge 9 — — ns
B (SELBK) fREFISTE | Thold(S) After DCK rising edge — — ns
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HLASREYE (Vop = 5.0V, Ta = 25°C (AR A #LE)

K e MAR A 1F BoME | MBE | BRE | A
N RS HCE ("H LeveD) VIH — 0.8 VDD — VDD v
Hy ISR HESE L LeveD) VIL — GND — 0.2 VDD
feir L S O L lleak |VOH=17V — — To1 uA

. - VOL [IOL=2mA — — 0.2
AT B S (SOUT) HL R \Y;
VOH [IOH=-2mA 4.8 — —
VOUT = 1.0V
RS R (EIE S W loL1 — 3 *s %
B U 2 S (I s IE ) REXT = 2.6kQ) o
VOUT = 1.0V %
R e (B S IoL3 — Ta T10
i ES O 5O R ) REXT = 2.6k0)
B 6 YRR AR R R % /VDD |REXT = 3kQ — — 2 % /V
IDD, analog|VDD=5V, REXT = 1kQ — 42.2 43.4
FLE LU 1 IDD, digital |VDD=5V, Cload=2pF, — 1 15 mA
DCK=GCK=1MHz
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AEVARFIE (Voo = 3.3V, Ta = 25°C FrE S HLE)
ek iR A BoME | ME | BRME | A
SOUT HALTEF i i) tor — 4 5 ns
SOUT Hify TR R torf VIH=VDD _ 4 5 ns
5 N VIL=GND
SOUT ZEiR J J¥ I
(i Em%j%%qu I ton  |REXT=3KQ — 24 30 ns
SOUT JEIL J Wi [1] t CL=LspF — 20 25 ns
(1 L B L) pHL
IOUT FLA E T} i) tor — 15 18 ns
Py ———— t VIH=VDD _ 20 25
e -
JEIR J2 NI T _
After GCK or EN_B toLH 55;%:;";% — 35 37 ns
(L to H/ OFF to ON) RL—12_O§
IOUT 4E 2 [N i) CL=33DF
After GCK or EN_B toHL =59p — 30 35 ns
(Hto L/ON to OFF)
FF 4R (Voo = 5.0V, Ta = 25°C)
e g A BME | ME | BKME | R
SOUT FEALTET I i) Tor — 4 5 ns
SOUT HLAZ Bt i) [ VIH=VDD — 4 6 ns
— VIL=GND
SOUT iR J W It
(1 Em%f%%%; & toth  |REXT=3KQ — 19 25 ns
SOUT 4iEiR J M I [i] t CL=13pF _ 17 23 ns
(i L B L) pHL
IOUT HLAICT (1) tor — 4 6 ns
IOUT Hifir | it i) to Y/:E—:c\s/ﬁg — 15 18 ns
IOUT ZEIR fz JVi I ] _
After GCK or EN_B toLH \F;Eé(g:g’ 'ég\i — 26 30 ns
(Lto H/ OFF to ON) RL-12_O§
IOUT 4EE 2 SN 5] CL=330F
After GCK or EN_B toHL =o9p — 20 25 ns
(Hto L/ ON to OFF)
By N\ HL2Y (Ta = 25°C)
INPUT NODE SYMBOL CONDITION MIN. TYP. MAX. UNIT
B S A Cocx — — S — [P
PWM i 815 5 3ify Cecx — — 3 — pF
BIAFAR 5 4 N\ i Ciar s — — 3 — pF
'fﬁﬁ%jﬁmﬁ CEN_B —_— J— 3 N p[:
XA CrsT B — — 3 — pF
Pt CseLsk — — 3 — pF
8x3- W LED 1574501 MR A 004 Page 10
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AT it der M DU PR
M @) Vigp =3.3v or 5v
Oscilloscope | RL:120 L CLZQUDF
Sout [] I Tout [X]
C,=13pF —_— C,=13pF —— ;

1.t &t of Sout
2. Sout propagation delay t,, ,; and t,;,

] Current Probe

1.t &t of Iout
2. Iout propagation delay t,; ; and t,;;

3) 50

DM163 Elom'
Fixed " /
Rext | Current Probe |
Vout V.S, Iout

4 _
@ Vigst =9V
Tout
DMI63 ky
Rext -
=1k to 12k | Current Probe |
Rext V.S. Tout

(5) SIN, SOUT, IOUT -

50%

/

0%
S50%

t 1096

i

1o

DCK/GCK
SIN S50% s0%
0%
IOUT i
Torm
Tlﬂ'
I %
SOUT e
--tn—_l- |

40%
0%
10%
-
t

oHL
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DM163

KEBRRBTBRAMAER (BAFHFHREN)

0 1 N 22 23 channel
| | | | | | | | | | | |
O | [ | T | | | | |
SIN 1 I i | [ l | I $ | I $ | [ L I : :
—xﬂ | | | | | |
e 1583 0 0 0 0
SELBK 1 | 1 1 | -
[—
2 2 2 2 ? gj"
3 3 3 3 3 E?
......... o
1 1 1 1 4 —
[—y
5 5 5 5 5 g
i B 6 6 f
7 7 T 4 (HgB}
I | | | I | I | | I | |
| | | | | |
I ] [ [ | | I ] I Ila I : SOUT
I L L I I L] "y |
T | ] | | T | ] VLA~
I ¢ I [ * | | ; | I ‘ | [ * I I SELBK 1
0
0 0 0 0
(LSB)
o]
1 1 1 1 1 iy
0
2 2 2 2 2 o
......... o]
3 3 3 3 3 @
‘+
4 4 1 4 4 o
=
5 5 3 5 3
(MSB)

Bl 3. KR AT AL AR S

ML AFae K HPEESE . (FIFO) #5555 N REANINEh & I Ed 2 5 23 Ml i 1) 5
L, BN EN IR & B L Tl TE AR JF H, SELBK R P el JsE A
BANK H,
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Timing diagram

Assumption: 64-graylevel(é-bit) as correction erms, 256-graylevel(8-bit) as image data, N pes. DMI63 connected in series

255 AR R A TR 8]

SILICON TOUCH TECHNOLOGY INC.
WEHTHERNERE— 0 8T

Q-TF-1, Prosperity Faoad
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DM163

RET_RB I

EN_B

%)'(I-r.. me:

4 6bits &1 IF %4, 8bits

(1) %E SELBK=L (Bank 0)i, %A 6bits 11452 1F £ 4
(2) W LAT_B=H I}, BB IEEH
(3) W SELBK=H (Bank 1)i, %A 8bits 15245504

&l 4.2 6bits AR IEHHE, 8bits ERREHE I 1IN 7K
GHEEI G 40, R 2L T ZI 63 BE S

H B/
7E 5

(4) &5 LAT _B=H I, H¥ 2550 . DM163 F[HiX 8bits 5415 Kk K vk & 43> 15 1)

R

(5) EHELE (3) M (4)

b e B

Timing diagram

Assumption; 64-graylevel(6-bit) and 256-graylevel(8-bit) are both image data, N pes, DM163 connected in series

RSTB___|

EN_B

LAT B

Tout Mo ouipai

8x3-FE LED 15735005,
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4] 5.2 6bits A1 8bits 8 FH A7 FBCR AR K Nk (1 i P

>4 6bits 1 8bits KA B AGE s I (] 5), A 35 0 25 BT B 1 P il 5
(1) ¥E SELBK=L (Bank 0)i, %\ 6bits 145 i £ d
(2) ¥ SELBK=H (Bank 1)if, #iA 8bits 1515 ¥k
(3) ¥#E LAT_B=H I, [[]I 5T 6bits L5 8bits 525 Hdk
(4) EELEQ) = (3)

i B

24Channel * ( 8bit+=6bit ) = 336 DCK

DCK

SIN

v, Toutd Data o Gdout23 Datay,  Toutd Data o o Jourd3 IDelﬂal R

SELERK 6bits mode (24Channel*6=144 DCK) 8hits mode (24Channel*8=192 DCK)

LAT B H,

EN_B

RST B_| .
ot el

&l 6. 5504m 1% B 1R 4l i P P

K 6 Bor T EBR BRI A N B RS AE S ik g LT R, Bl R AR R %
WA AT SEEEME R —A 6bits 55 8bits AL Z f74s, 72 336 MEME S (144 M
545 6bits Bix, 192 /M 545 8bits B L, fEK 6 1, 6bits bank £7/% 001111, 8bits
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