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KAW TR,

g2y

D7 D6 D5 D4 D3 D2 D1 DO
C1-8 C1-7 Cl-6 C1-5 Cl-4 CI-3 Cl1-2 Cl-1 00h
C2-8 C2-7 C2-6 C2-5 C2-4 C2-3 C2-2 C2-1 01h
C3-8 C3-7 C3-6 C3-5 C3-4 C3-3 C3-2 C3-1 02h
C4-8 C4-7 C4-6 C4-5 C4-4 C4-3 C4-2 C4-1 03h
C5-8 Cs5-7 Cs-6 C5-5 C5-4 Cs-3 Cs-2 C5-1 04h
C6-8 C6-7 C6-6 C6-5 Co6-4 C6-3 C6-2 Co6-1 05h

ADDR
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HT16D31A/HT16D31B #
8x9 157 LED 385575 HOLTEK

B

ADDR
D7 D6 DS D4 D3 D2 D1 DO

C7-8 C7-7 C7-6 C7-5 C7-4 C7-3 C7-2 C7-1 06h

C8-8 C8-7 C8-6 C8-5 C8-4 C8-3 C8-2 C8-1 07h

C9-8 C9-7 C9-6 C9-5 C9-4 C9-3 C9-2 C9-1 08h

VE: HbHEKE EEhESHE . S HbhEEE R HbHE VS 08h IR [ S b hE 00h.
RAM WG 5 LED Huhk 2 [ BRI R0 T B FTR .

CA0 ——4
ci c12 c13 ci4 ci5 ci% ci7 c18
CA1 * * * . * . *
21 c22 ¥ c23 1 c22 9 c25 § c26 | c27 1 c2s |
CA2 ' I ' ' ' ' s
C3-1 C3-2 c33 c34 c35 c3% c37 c38
CA3 . e ’ e e e
C4-1 C4-2 C4-3 c44 c45 c4% C4T c48
CA4 e e } I -[ -[ -{
$ 31 T 32 T 53 P cs4 | c55 P c56 ] c57 1 cs5s )
CA5 ] I * I I I
9 Ce1 T Ts2 P ce3 P ces T Cos ces 1 c67 | c68 |
CA6 ] I . . I -}
<71 Y c72 P73 $ ¢4 Y czs P cre c77 1 crs |
CA7 I I l I 1 -}
981 P ca-2 C8-3 cg4 T cas T cge T ca cgs |
CA8 [ -{ ‘{ { ; I

C9-1 C9-2 C9-3 C9-4 C9-5 C9-

&
(2]
e
5
(9]
©
c

Rev.1.41
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

ERERA P, B3R RAM & — 9x8x8 [ HIEEA RAM, I T1#f% LED &7~

. X RAM I E—"Mi 5258 “17 WX LED ROW |

M, 5P

“0” NIAHXT R LED ROW #8K. Eonfiifastthht 5 CA 5] % H ——%F M,
RAM —NFH ML S COM %t —— XM .

RAM 5 LED &/ B ¢ R 40T Fros o

BIEFT ADDR
D7~D0 | D7~D0 | D7~D0 | D7~D0 | D7~D0 | D7~D0 | D7~D0 | D7~D0
07h 06h 05h 04h 03h 02h 01h 00h |0 o7n
(C1-8) | (C1-7) | (C1-6) | (C1-5) | (C1-4) | (C1-3) | (C1-2) | (C1-1)
17h 16h 15h 14h 13h 12h 11h 10h | oo
(C2-8) | (C2-7) | (C2-6) | (C2-5) | (C2-4) | (C2-3) | (C2-2) | (C2-1)
27h 26h 25h 24h 23h 22h 21h 200 o
(C3-8) | (C3-7) | (C3-6) | (C3-5) | (C3-4) | (C3-3) | (C3-2) | (C3-1)
37h 36h 35h 34h 33h 32h 31h 30h | ns7n
(C4-8) | (C4-7) | (C4-6) | (C4-5) | (C4-4) | (C4-3) | (C4-2) | (C4-1)
47h 46h 45h 44h 43h 42h 41h 400 |, on g
(C5-8) | (C5-7) | (C5-6) | (C5-5) | (C5-4) | (C5-3) | (C5-2) | (C5-1)
57h 56h 55h 54h 53h 52h 51h SOh | op s
(C6-8) | (C6-7) | (C6-6) | (C6-5) | (C6-4) | (C6-3) | (C6-2) | (C6-1)
67h 66h 65h 64h 63h 62h 61h 60h | (o 6
(C7-8) | (C7-7) | (C7-6) | (C7-5) | (C7-4) | (C7-3) | (C7-2) | (C7-1)
77h 76h 75h 74h 73h 72h 71h 0h o o
(C8-8) | (C8-7) | (C8-6) | (C8-5) | (C8-4) | (C8-3) | (C8-2) | (C8-1)
87h 86h 85h 84h 83h 82h 81h 800 | gor g7
(C9-8) | (C9-7) | (C9-6) | (C9-5) | (C9-4) | (C9-3) | (C9-2) | (C9-1)
e MK B NESLE N . Yk s OCH LG ] 87h KK IR [F EHidik 00h.
Rev.1.41 16 2024-01-18



HT16D31A/HT16D31B
8x9 157 LED I8 5152

HOLTEK

LED IRzha840 K 2
O EA—ANERBEAN 72 5 (8%9) 11 LED IXZh 2% . H COM #irth il % & N
8x9 3o BRAFHEAE I AT LUE A T 2P LED M. LED JRahE 2k A1 3i4%

AR
8x9 IRENIR, HELINRERRAE

1 Frame=2448xtsys (approx. 1020ps @2.4MHz System Clock)

256xtsys ! 255xtsys
L i : : — LED Voo
|
cao | g ! : ! ! ! I ! ! — Hiz
8 PW| DATA | 1 PWM DATA | | PWM DATA l | PWM DATA
| — LED_Vss
0.5xteys. | | | I 1 T 1 -
— e | 1 1 | | | I : | |
: L%‘—n | 1 : : l\ : } h i | | e
ca1 10625 | 1 + i + t + Ly —~ | 1 — Hiz
| PWM dATA | I I I PWM DATA I | PWM DATA l ! I PWM DATA l | I
| 1 I 1 1 ! | 1 — LED_Vss
1 [ | 1 1 1 ! | I ' | I 1
1 | | 1 1 1 | | I 1 | | 1
1 | | 1 1 1 ! | | " | | 1
I I | I I I | I I ' I I 1
1 | | 1 1 | 1 | I h | | |
1 | I 1 I 1 [ | I ' I I 1
1 | I 1 1 1 ! | I h | | 1
1 | | 1 1 1 | | | " | | 1
1 | | 1 1 | ! | I 1 | | 1
| I | | | | ! I | 1 I | |
1 | | 1 1 I I ' I | 1 — LED Voo
1 | | 1 1 | ! | I 1 | | 1
CA7 4 | I | 4 | | 4 | 1y y ' | — Hiz
I PWM DATA I I PWM DATA | | ! | PWM DATA | : I PWM DATA I I PWM DATA |
| | | | — LED_Vss
I | ] 1 l | [ | | 1" | ] 1
I | I 1 I | 1 I I 1 I I I
— LED_V,
1 | | 1 1 1 | | I :I | | 1 -
|
cas 1 | | | ] | : } il | | | Che
| PWM DATA I | PWM DATA PWM DATA | | I | PWM DATA l | PWM DATA |
f 1 F 1 | I—l | I It 1 F 1 — LED_Vss
| |Blanking| |Blanking| | IBlanking] |Blanking| IBlanking! |
| Column Data 1 | Range | Column Data 2 | Range | | Column Data 8 | Range | Column Data9 | Range | Column Data 1 h Raﬂgeg\ Column Data2 |
1 | | 1 1 1 | | | 1 | | 1
1 | I 1 l I [ I I 1 | I 1
- -_——_——— e —— = — —
| L o |
I I
| 0.5xtsvs J \ 16xtsys (6.67ps) |1 05xtsys
i i
| | I LED_Vio |
| o | Blanking Voltage 1 'L " |
n | -z
| I : } PWM DATA |
| .
| h ' LED_Vss |
I I
|
| | : } |
I
| I |
| | : ! LED Voo |
I
| cams) 1! Blanking Voltage . |
| PWM DATA ! ! |
| : } LED_Vss
|
| I | |
\ Blanking h |
| | Range |
- - __1

W tsys=1/fsvs (1/2.4MHz).

Rev.1.41
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# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

3 =
PWM ¥ 1E3EE R
PWM Hdfz i FEI e i B s
—_— —— —— OFF
CAO~CA8 . -
(CAx_Data) = 106.25p: >
——- ON
System OSC 1 2 3 4 5 6 253|254  |25]
——- ON
PWM Data=00h | |
(0/256) | |
| — —. OFF
——. ON
PWM Data=01h - |
(1/256) -—> |
— —. OFF
——. ON
PWM Data=02h |
(2/256) 2T, |
— — —. OFF
——. ON
PWM Data=03h I
(3/256) < 3T > |
—_— — —. OFF
PWM Data=04h I o
(41256) - l > |
—_ — —. OFF
| ——. ON
PWM Data=05h ) 5xT >
(5/256) - > | I
| ——. ON
PWM Data=06h
(6/256)a ° < 6T > |
—_ — —. OFF
i | i I
| | | |
| | | |
| |
| | | |
| ——. ON
PWM Data=FEh
(254/25a6)a < 254-T > |
—_— L . OFF
——. ON
PWM Data=FFh
(255/2sae)a < 2591 >
—_ L ——. OFF

VE: tsys=1/fsys (1/2.4MHz).

T HE RAM
HiAE RAM & —4> 36x8 A #& RAM, H T8 Bon AT fe. 4
IR [B] ThRe AR 26 Ji I Th e . Wi AR DhRe A7t e bk 5 CA 51 5 H — —XF i,
RAM — N FH RIS COM Hi —— X R,

w1 0 0 0 0 0 1 0 | 82h 5N RAM ¥
W | A7| A6 | A5 | A4 |A3| A2 | Al | A0 |00h RAM Hi}l

A W EEH A S
TR FS: RN aT

W |FS2|FT2_1|FT1_1/FT0 1| FSI|FT2 0|FT1 0/ FT0 0| — |48z
FT: & INKREGHT

AR JE B[]
FS1/FS2 IEEFE #3F
0 AR LONIN
1 PR HRAR 2 —
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

JEBAR A B R

FT2 0/FT2_1 | FT1_0/FT1_1 | FT0_0/FT0_1 | #ZsAd(a] T1 #iE
0 0 0 Off LN
0 0 1 256 i 1x256
0 1 0 512 1 2%256
0 1 1 1024 i 4x256
1 0 0 1536 1 6256
1 0 1 2048 1 8%256
1 1 0 2560 i 10x256
1 1 1 3072 il 12x256

VE: 1 7E RIS, 0 T RAM MRS RO B R TN
2. TR ST I ) R

&= 1 MyiAst 8]
8x9 [(256+16)%9]/2.4MHz~1.02ms
#iA RAM 5 LED a2 8] RS i R flr s
BIEFT ADDR
D7~D4 | D3~D0 | D7~D4 | D3~D0 | D7~D4 | D3~D0 | D7~D4 | D3~D0
03h 03h 02h 02h 01h 0lh 00h 00h | oro3n
(C1-8) | (C1-7) | (C1-6) | (C1-5) | (C1-4) | (C1-3) | (C1-2) | (C1-1)
13h 13h 12h 12h 11h 11h 10h 10h | o
(C2-8) | (C2-7) | (C2-6) | (C2-5) | (C2-4) | (C2-3) | (C2-2) | (C2-1)
23h 23h 22h 22h 21h 21h 20h 20h o o
(C3-8) | (C3-7) | (C3-6) | (C3-5) | (C3-4) | (C3-3) | (C3-2) | (C3-1)
33h 33h 32h 32h 31h 31h 30h 30h | ns3n
(C4-8) | (C4-7) | (C4-6) | (C4-5) | (C4-4) | (C4-3) | (C4-2) | (C4-1)
43h 43h 42h 42h 41h 41h 40h 40h |40
(C5-8) | (C5-7) | (C5-6) | (C5-5) | (C5-4) | (C5-3) | (C5-2) | (C5-1)
53h 53h 52h 52h 51h 51h 50h SOh | ops3p
(C6-8) | (C6-7) | (C6-6) | (C6-5) | (C6-4) | (C6-3) | (C6-2) | (C6-1)
63h 63h 62h 62h 61h 61h 60h 60h | (or ean
(C7-8) | (C7-7) | (C7-6) | (C7-5) | (C7-4) | (C7-3) | (C7-2) | (C7-1)
73h 73h 72h 72h 71h 71h 70h 0h o o
(C8-8) | (C8-7) | (C8-6) | (C8-5) | (C8-4) | (C8-3) | (C8-2) | (C8-1)
83h 83h 82h 82h 81h 81h 80h 800 | oor g3
(C9-8) | (C9-7) | (C9-6) | (C9-5) | (C9-4) | (C9-3) | (C9-2) | (C9-1)

TE: HhERE B EhESHENE . b O HAEE ] 83h IREIR (B B3 hE 00h.

LED On/Off $Z#l RAM #{#F
LED on/off RAM #& — 4> 9x8 £/ [f] # & RAM, H] T ## 4 LED J# Mg B . *f
RAM HH R — M 524 “ 17 WARXS M LED ROW SN “LED #%iil on” IR,
5 07 NFEX MY LED ROW N “LED #4 off” IR,
LED on/off il /7 #s bt 5 CA 1% H ——X 8, RAM — /N7 B ML
5 COM % ——%f Mo
LED on/off #5fill RAM 5 LED &5 20 K iRt 56 20 F BT o
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

B
D7 D6 D5 D4 D3 D2 D1 DO ADDR
C1-8 C1-7 Cl-6 C1-5 Cl-4 CI1-3 Cl1-2 Cl-1 00h
C2-8 C2-7 C2-6 C2-5 C2-4 C2-3 C2-2 C2-1 01h
C3-8 C3-7 C3-6 C3-5 C3-4 C3-3 C3-2 C3-1 02h
C4-8 C4-7 C4-6 C4-5 C4-4 C4-3 C4-2 C4-1 03h
C5-8 Cs5-7 Cs-6 C5-5 C5-4 Cs-3 Cs-2 C5-1 04h
C6-8 Co-7 C6-6 C6-5 Co6-4 C6-3 C6-2 Co6-1 05h
C7-8 C7-7 C7-6 C7-5 C7-4 C7-3 C7-2 C7-1 06h
C8-8 C8-7 C8-6 C8-5 C8-4 C8-3 C8-2 C8-1 07h
C9-8 C9-7 C9-6 C9-5 C9-4 C9-3 C9-2 C9-1 08h

VE: 1L EIAHhEE N 00h JTHE, FEIEIE 9 Byte [) LED On/Off RAM data . bl (A 5hi% £
bR Y R VS 08h B KR | ) ik 00h.
2.7 I, LED on/off # RAM IIRET 4.

AN A
i S 1md
BLE
#% |RW|Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def. | ik
RAM Tiiblit 654
i 8 51
RAMT | W | 1 1 1 1 1 1 0 1 | FDh }%E RAM ML
bkt E
W | X X X X A3 | A2 | Al | A0 | 00h | T RAM Hihit
RAM i/ 544
W% 1 0 0 0 0 0 0 0 | 80h |5 AR RAM i
ERTYIN W | A7 A6 A5 | A4 | A3 | A2 | Al | A0 | 00h |[RAM Hidik
e BB
W | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | — S5l 00h-FFh
W 1 0 0 0 0 0 0 1 81h | EHUE R RAM
e W | A7 | A6 | A5 | A4 | A3 | A2 | Al | A0 | 00h RAM Hiht
RN P 2 e
- R 0 0 0 0 0 0 0 0 | 00h |75
TN Ei
M /ZIN
R | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO S5, 00h-FFh
W% 1 0 0 0 0 0 1 0 | 82h |5 AHiA RAM $dfi
W | A7 | A6 | A5 | A4 | A3 | A2 | Al | A0 | 00h |RAM Hiihl
o} 55,55 W E A S
AR FS: &5 AR
W | FS2 |FT2 1 |FTI_1|FTO 1| FSI |FT2 O|FT1 0 FT0 0| — |A&fixk
FT: [AHREGHIAE
HA )15 B
33 HY VAR AR /5
w1 0 0 0 0 0 1 1 | 8h ;gﬁﬁ}‘zmm o
i =
%{g{%ﬁﬁ W | A7 | A6 | A5 | A4 | A3 | A2 | Al | A0 | 00h RAM Hiuht
R 0 0 0 0 0 0 0 0 | 00h | =5y
R | FSI |FT2 1|FTI_1|FTO 1| FSO |FT2 0|FT1 0|FT0 0| — |#iA¥dis%
Rev.1.41 20 2024-01-18



HT16D31A/HT16D31B

8x9 157 LED I8 5152

HOLTEK i ’

%% |R/W| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def. Ep%
B N\ 55 LED on/off
W 1 0 0 0 0 1 0 0 | 84h |, 0,
‘E LED EhIEE
Bl | w 0 0 0 A4 | A3 | A2 | Al | A0 | 00h |RAM Hitk
W | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | — |LED on/off %
BLHCEA & LED on/off
w 1 0 0 0 0 1 0 1 | 85h |
" I EdE
BELED g1y 0 0 | A4 | A3 | A2 | Al | A0 | 00h |RAM Hui:
P HdE .
R 0 0 0 0 0 0 0 0 | 00h | %%y
R | D7 D6 D5 | D4 | D3 | D2 | DI | DO | — |LED on/off #% %R
MEEHS
Eigiwm | W | 0 0 0 1 0 0 0 0 | 10h | % & EHG LR
U W | X X X X | PFS3 | PFS2 | PFS1 | PFSO | 00h |tiudik
gk | W | 0 0 0 1 0 0 0 1 | 1lh | B BEAEE
U W | MEN| X X X | MFS3 | MFS2 | MFS1 | MFSO | 00h |tk
MAEEN | W | 0 0 0 1 0 0 1 0 | 12h |, N
7 i
KE W | X X X X | MFL3|MFL2 MFL1|MFLO| 0lh ARSI
AR | W | 0 0 1 0 0 1 1 | 13h |, ) .
L SRR
/€11 W | X X X X |MCT3|MCT2 MCT1|MCTO| 00h W BRI I
gmm | W | 0 0 0 1 0 1 0 0 | 14h | 5248 DU AR (IR
FEIRETE | W | X X |MPD5|MPD4 | MPD3|MPD2 MPDI |MPDO| 04h | i
w 0 0 0 1 0 1 0 1 15h | 541885 TR DU
i Ji L VSR
B U W | X X X X |MLP3|MLP2 MLP1|MLPO| 00h (ﬂ%ﬁ&? Lt
RIREL)
w 0 0 1 0 0 0 0 0 | 20h | W EEshThAEE, 1A
TG AR
SCEN: J&ZhTTF% on/
KRS of
bl W |SCEN| X RL | HSP4 | HSP3 | HSP2 | HSP1 | HSPO | 00h |RL: JR3I AR E
(k4
HSPO~4: /K &z
HE
it W | o0 0 1 1 0 0 0 0 | 30h |ZhefEEE SRt
w | X X X X X X X | MP | 00h |BGHAZ BRI
W | o 0 1 1 0 0 0 1 | 3lh |3 R
ALELBA W | BGS | X X X X X X X | 00h | KEERE
W 0 0 1 1 0 0 1 0 | 32h |FFEN: #WiAsThfefd
At / BrfiE
GMEN: 2§14 58 [ 15
il W | FFEN |GMEN |GFEN| FOT | FET1 | FETO | FLT1 | FLTO | 4Ah | & — 4o e
SRR
FOT: 55 [a]
FET: &K E
FLT: i [a)
ERWAE| W |0 0 1 1 0 0 1 1| 33h | W EARINKR / #iAE
B i) W | GFS | X X X X | GFT2 | GFT1 | GFTO | 00h |/ }Am[a]
y Wil 0 0 1 1 0 1 0 0 | 34h | kP EHAHEBMAL
e "
R w | X X X X X X | MS1 | MSO | 00h |#X
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

%% |R/W| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def. £
X w0 0 1 1 0 1 0 1 | 35h | RS HRTSEE on/foff Al
R Gt S N
w | X X X X X X | FON | DON | 00h |7~ on/off #5Hi]
w0 0 1 1 0 1 1 0 | 36h
LERYTES THRE - 16 2
I w | X X X X | CC3 | CC2 | CCl | CCO | 0Ah I &
w0 0 1 1 0 1 1 1 | 37h
) ELREEE] 256 4
BRIFERL W | BC7 | BC6 | BC5 | BC4 | BC3 | BC2 | BC1 | BCO | FFh Szl A
W 0 0 1 1 1 0 0 0 | 38h |TSDEN: #fH
# on/off
TSDS: 7R A#
{FRER 3L H shis
s i B A s ) R
73 | N
Btz W TESI\]? TSDS | X X X X %]3 Eﬁ 00h |on/off ThfE
ODEN: A&
on/off
SDEN: & B Asril
on/off
ZHXHE | W | 0 0 1 1 1 0 0 1| 3%h |75 (X H R ] —
W E W |VBEN| X X X | VB3| VB2 | VBl | VBO | OFh |16 £
BUEA | W 1 1 0 0 1 1 0 0 | CCh | #HENLIThREE
HEAR W 0 1 1 1 0 0 0 0 | 70h |BEHAN A LE R
RE R | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | — |N#EmAER
TEHUGAG WRTIR A
e Wl 0 1 1 1 0 0 0 1 | 710 |2
TERAAZ =P8
oA MDF: SEFR &
R |MOFI | MOF0| X X |MDF3 MDF2|MDF1|MDF h e
OF1 MOF0 3 01 00h |\ ioF. Efadminst
S E B IR I
w !l oo 1 1 1 Lol o | 1| 0 |7n &?@%E”ﬂﬁ
SRR FURAE R
S E!/ e S —
%ﬁﬁ MLP: SZFRE R IEH
R |MOLI|MOLO| X X | MLP3|MLP2 |MLP1|MLPO | 00h | /%%
MOL: &GRSR
ERIEE Y122 g e 1A
w0 1 1 1 0 0 1 1| 73n |BERIDBEZEGREAL
R g
ezl Sy
iy TSDF: A # PR
R | CAF| X X X X X X |TSDF | 00h |CAF: #E/5R%E—/ CA
ERET0I7
$HL LED 04T %
W 0 1 1 1 0 1 0 0 | 74h |}
BT A R
T R 0 0 0 0 0 0 0 0 | 00h |z
R | D7 D6 D5 | D4 | D3 | D2 | DI | DO | 00h |#&ill%dz(s B
TFEHL LED B 440 %
~ W 0 1 1 1 0 1 0 1 | 750 |
T A RAHE
Ve R 0 0 0 0 0 0 0 0 | O0h |54
R | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | 00h |Fi¥e s &
¥ 1LX: Bk

2. Def.: LHEMERINE
3. BUCINEAE RS RE o D)% 32 MR

4. QR G 5 1A i 2 B BATHOE S, WX BT REANER AR
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

e
%2 F TG A DI Re

%% | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
BAERAL | W 1 1 0 0 1 1 0 0 | CCh
P B FL S BT AE AL JS RS W1 N B
o [T A 7o W E NS HIERNE, DDRAM A A SZ 5200
o RGHRY M ARIAIRE
o TS CA it i BHPT
e LED Wonib T RHIRTS

RAM Titthibig &
A T B A A% Tk .

w4 | R'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
RAM T | W 1 1 1 1 1 1 0 1 FDh
ik E | w X X X X A3 | A2 | Al A0 | 00h
RAM T1ithik
AS A2 AL AD Paemet | St | B0
0 0 0 0 il il (ERIN)
0 0 0 1 72 72 —
0 0 1 0 — i3 —
0 0 1 1 — i 4 —
0 1 0 0 — s —
0 1 0 1 — 76 —
0 1 1 0 — 77 —
0 1 1 1 — 78 —
1 0 0 0 — 719 —
1 0 0 1 — 710 —
1 0 1 0 — 11 —
1 0 1 1 — 712 —
1 1 0 0 — 713 —
1 1 0 1 — 714 —
1 1 1 0 — 715 —
1 1 1 1 — 16 —

T QR S ) Ay BRSO HE S W BT REANEE R -

o
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# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

RAM T1ECE

P BBl E RAM TR B A7 4 (FDh), %35 %&#54E 00h~0Fh DLk E.
PRTURG,  F P a] E %A% Fh TG B S s BE R N T RE

RAM Page Address Set
Command (FDh)

\

00h 01h OEh OFh
A \ A A A
Page 1 Page2 | _ __ _ ___ _ _ _ __ Page 15 Page 16
(Frame1) (Frame 2) (Frame 15) (Frame 16)

Configure Configure Configure Configure
Page Page Page Page

LED Control LED Control LED Control LED Control
Display Data Display Data Display Data Display Data
Fade data Fade data Fade data Fade data
VAN
fgiSsR Ttk

Zdn & TR BB T R BRI B 0.

%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
gk | W 0 0 0 1 0 0 0 0 10h
b | ow X X X X | PFS3 | PFS2 | PFS1 | PFSO | 00h
RAM Ttk .
PFS3 | PFS2 | PFS1 | PFSO REER | —hiEt i
0 0 0 0 i il (EN)
0 0 0 1 b2 U2 —
0 0 1 0 — i3 —
0 0 1 1 — P —
0 1 0 0 — s —
0 1 0 1 — 7L 6 —
0 1 1 0 — w7 —
0 1 1 1 — 78 —
1 0 0 0 — 719 —
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HT16D31A/HT16D31B
8x9 157 LED I8 5152

HDLTEK#

PFS3

PFS2

PFS1

RAM T ik

PFS0

REREN

b 5

R

&

7

110

11

I

112

I

113

714

U

115

UG VRN WIS RIS (VRN [ SI UN

—_ == —o|lo|lo

— e OO == | O

—_— O = O = OO

I

116

i

SR B R TUb L
i @ AR R B N BB WonE a6 it

UG S ) i & B BOA HOE S D R REANE IR -

A
e

R/W

Bit 7

Bit 6 | Bit5S

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0 | Def.

B s
Tk

W

0

0 0

1 I1h

Y

MEN

X

X |MFS3

MEFS2

MFS1

MEFSO0

00h

MEN

SW

0

B AR E

1

B AL RE

MFS3

MEFS2

MFS1

RAM Ttk

MFS0

RERRK

—#HER

1

1

72

72

73

L4

s

~

716

7

78

719

710

711

712

713

714

W15

el el e e e e e e = =l Nl Nl Nl Rl Kol R

—_— = = = O OO ORI Rk RIOO|O O

—_— = OO = =IO ORI~ |OO

— ORI~ O~ | |IO|m o= |Oo|= O

16

i

R G 5 1) i R BT E S, UK LD REANEE /R T

Rev.1.41

25

2024-01-18



HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

FIGRMKERE
Zdn & TR AT R ER TR E.

%4 | R/'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
4% W 0 0 0 1 0 0 1 0 12h
BIKE | w X X X X |MFL3|MFL2|MFL1 MFLO| Olh
MFL3 | MFL2 | MFL1 | MFL0 Gk %iF
REERR ZiH#HIER
0 0 0 0 17T 17 —
0 0 0 1 27T 201 (ERIN)
0 0 1 0 — 3 —
0 0 1 1 — 47 —
0 1 0 0 — 57 —
0 1 0 1 — 6 —
0 1 1 0 — 7 —
0 1 1 1 — 8 L —
1 0 0 0 — 9 —
1 0 0 1 — 10 7 —
1 0 1 0 — 117 —
1 0 1 1 — 12 7 —
1 1 0 0 — 13 71 —
1 1 0 1 — 14 7T —
1 1 1 0 — 15 71 —
1 1 1 1 — 16 1T —
e RSB SR RA g S, WX N Ih AR .
EBREIIRBEE
%2 H T W BB IE RO I E
w4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
AR ER | W 0 0 0 1 0 0 1 1 13h
AL W X X X X |MCT3|MCT2 |MCTI1 |MCTO| 00h
MCT3 | MCT2 | MCT1 | MCTO | fEEMERUR BL%E R #ix
0 0 0 0 1 IRAEFS NN
0 0 0 1 2 IRAEFS —
0 0 1 0 3 IRAEFS —
0 0 1 1 4 KA —
0 1 0 0 5 RS —
0 1 0 1 6 XAEFS —
0 1 1 0 7 RAEH —
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

MCT3 | MCT2 | MCT1 | MCTO | {BINEHURHIEE %=F
0 1 1 1 8 IAEIA

TR RN 07 4 fE

1 < - X R R L G S

TE: L UG S ) fir S BE BOABOE L WD REZhREANEIE -
2. EG IR U b, Z IR, /R 2R B R AR IE A B 2 BB N
“0000b” ~ “0111b" &

221 TN E IR AT (8]
i A FH 1% B A5 R LT AR R R SR ) [A]
#% | R/W |Bit7 |Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.

AT | W 0 0 0 1 0 1 0 0 14h
FEIRF(A] | W X X | MPD5|MPD4 | MPD3 | MPD2 | MPD1 | MPDO | 04h

e R g S ) i BB BE S X BT REANEE VR .
BT YR A R BEAT I (8] B

&S 1 MyiRs 8]
8%9 ((256+16)%9)/2.4MHz~1.02ms
SAZ DUHIAEIR IS 7] = (MPD[5:0]+1)x8 1 Wi ] = (1~64)x8x1 i} [&] = (8~512)x1 i
i (]
fi: 4 MPD[5:0]1=4, W14 U LEIR B[] = 5x8%1.02 (ms)=40.8ms.
RERHXE

Zam A H TR ERG SR ARG DU, e R T AR E A

%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
BEWEH W 0 0 0 1 0 1 0 1 15h

WE W X X X X |MLP3 MLP2|MLPI MLPO| 00h

RAM Tttt .

MLP3 | MLP2 | MLP1 A MLPO REER —EER - pad

0 0 0 0 Pl i1 (ERIN)

0 0 0 1 72 T2 —

0 0 1 0 — 73 —

0 0 1 1 — 74 —

0 1 0 0 — s —

0 1 0 1 — 76 —

0 1 1 0 — L7 —

0 1 1 1 — i 8 —

1 0 0 0 — 719 —

1 0 0 1 — 710 —

1 0 1 0 — 11 —

1 0 1 1 — 12 —

1 1 0 0 — 713 —
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HDEﬂﬂ(i‘

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

RAM T bk
MLP3 | MLP2 | MLP1 A MLPO — — = %F
RERETR ZiHE ‘
1 1 0 — 7114 —
1 1 1 — 15 —
1 1 1 — 7116 —
VE: WIRGS 1 &SR BE e X, M NI EEAEIER .
E& R eIz
Zan A H FiEHR s e bR g / e LA GR35 1) .
%% | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
B s W 0 0 1 0 0 0 0 0 20h
i W |SCEN| X RL | HSP4 | HSP3 | HSP2 | HSP1 | HSPO | 00h
SCEN RENINREF X% %=F
0 off BRI
1 On —
RL REN1E %F
0 Vos EININ
1 +H —

IR B FE = (HSP[4:0]+1)x32x1 i} [H] = (1~32)x32x1 Wi} i) = (32~1024)x1 i

LT

BT IR A R BEAT I (8] B

fi: 4 HSP[4:0]=3 i, /KFRBNESE = 4x32x1.02(ms)=130.56ms.

LES

1 MoifF(E]

89

((256+16)x9)/2.4MHz=1.02ms

e L UG S A & Ba B BOE L, W R REANEIE -
2. AT KRS .
3. HIRB AR B AR W IATHT R REA AR DI RE -

4. BEIhREDCE M T AR AE b, IRBhThRE

e
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 157 LED I8 5152

T~ - KERENMEE
o & EFFTL N RAM 4

Page1: Page2:

EPfeE, 1A AARE SR AR EPRE T PR

[~ I~ = Ell =5 fl9
A1 I I A

Left Scrolling

o

1

< X

Right Scrolling
ERER
A T B LED # M Bt
W R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
W 0 0 1 1 0 0 0 0 30h
|= [— ==
B T X X X | X X X | MP | ooh
MP ERER %F
0 K% EINN
1 2 —
M WMRES R EIEE A X, XN IhREA AR
frEHRR
A T E kR e K P AR
e R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
—EE] ) RE | W 0 0 1 1 0 0 0 31h
kR W |BGS| X X X X X X 00h
BGS T #=3F
0 K JERE EINN
1 kAR —

VE: USRS S ) i B A BOE L IR R AN EAE .

AN AL ThREF
A TR AL DI RE on/off LK o RIE T iy & B E 5 7 2R — i i

B 1 318 ) i & S B0 T IR AE
#®4 | R’'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
WASTHAL | W 0 0 1 1 0 0 1 0 32h
| W | FFEN |GMEN|GFEN| FOT | FET1 | FETO | FLT1 | FLTO | 4Ah
FFEN AT INREITHI T % %F
0 ki BRiA
1 iR —
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HDEﬂﬂ(i‘

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

M LR S e A BIRBA g X WIS R IR RAER .
2. T1 B[R] B 555 NS B0 1) RAM 32 / 5 fn 24511

GMEN CA il &% E #ix
0 2 1 53R AR —
i By i B A X RN
GFEN ERETLEEE - pad
H ik
42 JR) —
FOT SR EEH (T3) %ix
T1 BRIA
T1x2 —
FET1 |FETO | (2KREFEIEH] (T4) %ix
0 0 T1x0.25 —
0 1 T1x0.5 —
1 0 T1 BRIN
1 1 T1x2 —
FLT1 | FLTO | S#EATEEH] (T2) %iF
0 0 T1x0.25 —
0 1 T1x0.5 —
1 0 Tl LN
1 1 T1x2 —

3. 1E A, B AR R D RETE R
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HT16D31A/HTI16D31B i¢b5
859 1557 LED 35552 HOLTEK

ke
(1) ZethompEpis

PWM Duty
i | | i
(100%) -————_———

: i

| |

| |

| |

| |

| |

| |

| |

Fade Start (o, P Time
T4 | Repeat
FI

(2) An G5 FEAR X
PWM Duty

A . .

(100%)

Fade Start o,

T4 | Repeat
>
IR RE
PWM Duty
i | i I
(100%) : ——— —r—— —
l I
| |
| |
| |
| |
| |
| |
Blinking Start g, I I P Time
: ™ : T2 : T3 : T4 : Repeat
:4 > < -1
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# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

& FA LR E)
OGS NEHRINERIIRE . 04/ IR /82 T8 fr 2 18 P B A Bor
I A BN IR BRI . A& BB R T BAERE— W 7 1 IR d5 & 2

HOHATIRAE o
we R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
4 fRuRAs | W 0 0 1 1 0 0 1 1 33h
i 1) W | GFS | X X X X | GFT2 | GFT1 | GFTO| 00h

T INIRICBUN R GUR IR . R GEIR &M R R B LR Bk T8 AR K

GFS W &
0 AR BRI
1 2 JR) IN RS S —

GFT2 | GFT1 | GFT0 | £F#HZTATE) (T1) =ix
0 0 0 Off BRIN
0 0 1 256 i 1x256
0 1 0 512 i 2x256
0 1 1 1024 i 4x256
1 0 0 1536 i 6x256
1 0 1 2048 i 8%256
1 1 0 2560 1 10x256
1 1 1 3072 12x256

e L UGG S ) fir L Ba B HOE L W R REANEIE -
2. BT YRG AR BEAT N 8] ¥

LS 1 fyRet 8]
8%9 ((256+16)x9)/2.4MHz~1.02ms
w1l
o [RIHRHG tH 22 — A PRI [H] = 2s
PWM duty
A | |
€—Blink on=25ec—>|<—BIink on=25ec—>|<78ﬁnk off —
100% >
LED
» time

2sec | 2sec |

o VALK HY R — [N PRI [A] = 25

PWM duty

| |
Blink on=25ec—>|<—BIink on=25ec—>|<—Blink off —————

I =
|
| i
P time
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HT16D31A/HT16D31B
8x9 157 LED I8 5152

HDEﬂﬂ(i‘

LR
A T EFE TN ML
%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
w 0 0 1 1 0 1 0 0 34h
Q Ay e
IR W X X X X X X | MS1 | MSO | 00h
MS1 | MSO0 SYNC 3| BR7S #3F
SN 1. BOAME
0 0 |k 2. {3 PR T 205 1 o
0 1 | R R A TEHUEE
1 0 |HRP A AR ML
1 1 | &P —
T BB RGIRG 2 RS 5 U1 A,
ARG iEH|
a2 T 16 2GR 28 on/off LA 7R on/offs
#®4 | R/'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
W 0 0 1 1 0 1 0 1 35h
/\é /’l"l
RG] w | X X X X X X | FON | DON | 00h
FON | DON ARG5S LED &7~ %F
1. BRA
0 X Off Off 2. Rt
3. LR AR I BR AE
1 0 On Off CA HFHH %
1 1 On On NNCATYIN iy
RS R AR A e X, WIS RN IhREAS AR
1ERE
%A TARYE LED Mt PE ik BE i 2 .
%<4 | R/'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
. w 0 0 1 1 0 1 1 0 36h
THRR
w X X X X | cc3 | cc2 | ccl| cco | 0Ah
CC3 CcC2 CcC1 CCo [ERE &F
0 0 0 0 3mA —
0 0 0 1 6mA —
0 0 1 0 9mA —
0 0 1 1 12mA —
0 1 0 0 15mA —
0 1 0 1 18mA —
0 1 1 0 21mA —
0 1 1 1 24mA —
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

CC3 CcC2 CC1 CCo ERE #iE
1 0 0 0 27mA —
1 0 0 1 30mA —
1 0 1 0 33mA LTI
1 0 1 1 36mA —
1 1 0 0 39mA —
1 1 0 1 42mA —
1 1 1 0 45mA —
1 1 1 1 48mA —

e R S ) i BB E S R LT REANEE R -

SEIEH

1z A TR 256 2 PWM S, @i Er it b A bl R B I BT A A
%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
i ] w 0 0 1 1 0 1 1 1 37h
W | BC7 | BC6 | BC5 | BC4 | BC3 | BC2 | BCl | BCO | FFh
BC7 | BC6 | BC5 | BC4 | BC3 | BC2 | BC1 | BCO | #1FiE =t | &%
0 0 0 0 0 0 0 0 0/255 —
0 0 0 0 0 0 0 1 1/255 —
0 0 0 0 0 0 0 2/255 —
0 0 0 1 0 0 0 0 16/255 —
0 0 0 1 0 0 0 1 17/255 —
0 0 1 0 0 1 0 18/255 —
1 0 0 0 0 0 0 0 128/255 —
1 0 0 0 0 0 0 1 129/255 —
1 0 0 0 0 0 1 0 130/255 —
1 1 1 1 1 1 0 0 252/255 —
1 1 1 1 1 1 0 1 253/255 —
1 1 1 1 1 1 1 0 254/255 —
1 1 1 1 1 1 1 1 255/255 TN

T SR = KR BOEE (Iea) x FEEEEUT DL A 2 (1 BC[7:0] BLE ), W R T HEE o
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HT16D31A/HT16D31B

8x9 157 LED I8 5152

HOLTEK i ’

CA0~CA8 COM

CAO0~CA8 ROW

PWM Data=FFh

<
<%

»
P

(255/255)

PWM DATA

R

— — OFF
L ——ON
— — OFF

— — ON

| |
| |
| I Max.
‘[ 1‘ Nt loa X (255/255)
| |
| | — — lca x (249/255)
i |
— — lca x (127/255)
— — lca x (63/255)
Min.
I I — — lca x (0/255)
1 1
1A T3 it AR B DA R/ R I T BE o
%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
s W 0 0 1 1 1 0 0 0 38h
&t
AL W |TSDEN|TSDS| X X X X |ODEN|SDEN| 00h
TSDEN | TSDS |iTiBRIPFF x| 1THIHER %iF
0 X Off — LINN
1 0 On FH Pz | 15280 TSDF #r &AL LA T 7R on/off
1 1 On H ozl | 3 a6 2R on/off
ODEN Fr RN B Eh %F
0 Off EININ
1 On ( H st ) —
SDEN bk zon ) =F=) #3F
0 off ERIA
1 On ( EFNKI ) —

e LR TSDS Ak 1, AR The 2 a8l N A Bhaa il X
o A4 AR T 150°C, AN IC SoRB K .
o MG AR AL T 125°C, KR R R IE W EoR.
2. Wk TSDS 4724 0, LRI DhEE fu v B ik N P s il
o HU TSDF bz FH Tl IC BoR2 o .
o A4 AR T 150°C, TSDF Akl &
o NP4t IR LT 125°C, TSDF br&AnkpiiE % .

3. JFIG /4 B BT i@ ¥ B ODEN/SDEN {3471 fE

A IR A & BB LED MU, IR U A OmA HAL.
SRJEAERETT % / RLERAS I DIRE, i BRHOT % / R R AT 5 -
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# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

e —H ODEN/SDEN H# = EREMMTNRE, ¥ 208ArH He TIEF, RETHENE
1T LED 5[5 #E4T LED JFES / 50 B8 K o

THXBEEE
ZAn A H T2 A X R DI AE on/off, FEEFAE LED iyt 2 1 X [H) 4 1) HL
JEAE
%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
SEXH| W 0 0 1 1 1 0 0 1 39h
JEE | W |VBEN| X X X | VB3 | VB2 | VBl | VBO | OFh

VBEN | ZHEXHBEEHIF X i
0 Off LTSN
1 On —

VB3 | VB2 | VB1 | VB0 ZHARXHBEE (V) %t
0 0 0 0 |LED Vss —
0 0 0 1 |LED Voo x (1/15) —
0 0 1 0 |LED Vpp x (2/15) —
0 0 1 1 |LED Vopp X (3/15) —
0 1 0 0 |LED Vpp x (4/15) —
0 1 0 1 |LED Vpp X (5/15) —
0 1 1 0 |LED Vo % (6/15) —
0 1 1 1 |LED Vpp X (7/15) —
1 0 0 0 |LED Vb % (8/15) —
1 0 0 1 |LED Vpp X (9/15) —
1 0 1 0 |LED Vpp x (10/15) —
1 0 1 1 |LED Voo x (11/15) —
1 1 0 0 |LED Vpp x (12/15) —
1 1 0 1 |LED Voo x (13/15) —
1 1 1 0 |LED Vpp x (14/15) —
1 1 1 1 |LED Vo BRIA
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

L l
|
0.5x%tgys : | 16xtsys (6.67ps) | 0.5xtsys
: [ : — LED Voo
|
i |
CAn : Blanking Voltage | — Hiz
| : : PWM DATA
| | — LED Vss
I 1
(] |
Iy |
(] |
% — LED Voo
I )
CAmH) i Blanking Voltage — Hiz
PWM DATA | |
| | — LED_Vss
(] |
5 — |
I Blanking Range |
|
s A3
T RSN B A

BT e I B A% Xk

#< | R/'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
N W 0 1 1 1%‘ 0 1 0 0 74h
e R A 00h

R ERINE g —

VE: B UG 1] 45 T\ CLK Bk h N 1] .

F35 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Def.
Ist 0 1 1 1 0 1 0 0 74h
2nd 0 0 0 0 0 0 0 0 00h
3rd | C1-8 | C1-7 | Cl1-6 | CI1-5 | Cl-4 | C1-3 | C1-2 | C1-1 | OOh
4th | C2-8 | C2-7 | C2-6 | C2-5 | C2-4 | C2-3 | C2-2 | C2-1 | 0OOh
5th | C3-8 | C3-7 | C3-6 | C3-5 | C3-4 | C3-3 | C3-2 | C3-1 | 00h
6th | C4-8 | C4-7 | C4-6 | C4-5 | C44 | C4-3 | C4-2 | C4-1 | 00h
7th | C5-8 | C5-7 | C5-6 | C5-5 | C5-4 | C5-3 | C5-2 | C5-1 | 00h
8th | C6-8 | C6-7 | C6-6 | C6-5 | C6-4 | C6-3 | C6-2 | C6-1 | 00h
9th | C7-8 | C7-7 | C7-6 | C7-5 | C7-4 | C7-3 | C7-2 | C7-1 | 00h
10th | C8-8 | C87 | C86 | C85 | C84 | C83 | C82 | C81 | 0Oh
11th | C9-8 | C9-7 | C9-6 | C9-5 | C9-4 | C9-3 | C9-2 | C9-1 | 0Oh

155G BRAG N B 4R
IR Ao I B A% R

W R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
— AW 0 1 1 1 0 1 0 1 75h
N (=}
o R ] 00h
oRIlEAET e
R IERIEETT —

VE: BRI R S5 T4 CLK Kot 1l .
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

ZF4 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
Ist 0 1 1 1 0 1 0 0 74h
2nd 0 0 0 0 0 0 0 0 00h
3rd | C1-8 | C1-7 | C1-6 | C1-5 | C1-4 | C1-3 | C1-2 | C1-1 | 0Oh
4th | C2-8 | C2-7 | C2-6 | C2-5 | C2-4 | C2-3 | C2-2 | C2-1 | 0Oh
5th | C3-8 | C3-7 | C3-6 | C3-5 | C3-4 | C3-3 | C3-2 | C3-1 | 00h
6th | C4-8 | C4-7 | C4-6 | C4-5 | C4-4 | C4-3 | C4-2 | C4-1 | 00h
7th | C5-8 | C5-7 | C5-6 | C5-5 | C5-4 | C5-3 | C5-2 | C5-1 | 00h
8th | C6-8 | C6-7 | C6-6 | C6-5 | C6-4 | C6-3 | C6-2 | C6-1 | 00h
9th | C7-8 | C7-7 | C7-6 | C7-5 | C7-4 | C7-3 | C7-2 | C7-1 | 00h
10th | C8-8 | C8-7 | C8-6 | (C8-5 | (C8-4 (83 | C82 | C81 | 00h
11th | C9-8 | C9-7 | C9-6 | C9-5 | C9-4 | C9-3 | C9-2 | C9-1 | 0Oh
EEESRKS
ZAn A FRBOO i W EIRAS . I s A2 RS T .
%% | R’/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
w 0 1 1 1 0 0 0 0 70h
R IERIEET —
F%5| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 ET:pU Def.
— 0 1 1 1 0 0 0 1 | EEHARREMS | 70h
Ist X X X X X X X MP |14 / 514 4% = 00h
2nd | BGS X X X X X X X | ik R R 00h
3rd | FFEN | GMEN | GFEN | FOT | FET1 | FETO | FLT1 | FLTO | #AF 505 4Ah
4th | GFS X X X X | GFT2 | GET1 | GFTO |4 R AR st [ 00h
5th X X X X X | MS1 | MSO | EHLER M AL 00h
KGR 2% on/off I
6th X X X X | FON | DON 55 on/off 1k 00h
7th X X CC3 | CC2 | CCl | CcCco faym= 0Ah
8th | BC7 | BC6 | BC5 | BC4 | BC3 | BC2 | BC1 | BCO |256 Z&=) FFh
IR on/off
9th |TSDEN| TSDS | X X X X |ODEN|SDEN TEpk /R TI] on/off 00h
10th| VBEN | X X X VB3 | VB2 | VBl | VBO |16 ZTHX HJE 00h
11th | SCEN X RL | HSP4 | HSP3 | HSP2 | HSP1 | HSPO | 7B hEeiR & 00h
%] \El *\ a VAN
12th| X X X X | PFS3 | PFS2 | PFSI | PFSO g“’T Rl 00h
1= \\El 4\ a AN
13th | MEN X MFS3 | MFS2 | MFS1 | MFSO %{g”Tiﬁ”i@m 00h
14th| X MFL3 | MFL2 | MFL1 | MFLO |58 2" &K | 01h
FALETYIN 7€/ BN
15th| X X MCT3| MCT2 | MCT1 | MCTO VOH B 00h
A AR R
16th MPD5 | MPD4 | MPD3 | MPD2 | MPD1 | MPDO E’g%*@&%‘l‘ 04h
17th X X X |MLP3| MLP2 | MLP1 | MLPO | 5444 5% 5 T TH 00h
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

IEREMURZS

U ARWOR A 20

#4 | R/'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Def.
wwg W o 1 1 1 0 0 0 1 | 71h

WRA | R |MOF1|MOF0O| X X |MDF3|MDF2|MDF1 |MDF0| 00h

MOF1 | MOF0 EEBRIERTS i

0 X B ER —

1 0 |HBIEERHIK —

1 1 | AR R —

RAM Tt -
MDF3 | MDF2 | MDF1 | MDF0 REER | —HalER #ix

0 0 0 0 1 1 (EN)
0 0 0 1 72 72 —
0 0 1 0 — 73 —
0 0 1 1 — 4 —
0 1 0 0 — s —
0 1 0 1 — 76 —
0 1 1 0 — 77 —
0 1 1 1 — 78 —
1 0 0 0 — 79 —
1 0 0 1 — 710 —
1 0 1 0 — 11 —
1 0 1 1 — 712 —
1 1 0 0 — 713 —
1 1 0 1 — 714 —
1 1 1 0 — 15 —
1 1 1 1 — 716 —

Ve R g S ) i BB BE S X BT REANEE SR .

RGBT

HGEBIERIRSHK AT .
%4 | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
s | W 0 1 1 1 0 0 1 0 | 72h
TEIRE| R |MOL1 |[MOLO| X X |MLP3|MLP2 MLP1 MLPO| 00h

MOL1 | MOLO | S&RIERTS =i
0 X | EBER —
1 0 |TEHFRIK —
1 1 | JEARIES —
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HOLTEK i ’

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

IETIRERREAL

MLP3 | MLP2 | MLP1 | MLP0 BRI #ix

0 0 0 0 EEZ! —

0 0 0 1 a2 —

0 0 1 0 IE 3 —

0 0 1 1 TEH 4 —

0 1 0 0 EE 5 —

0 1 0 1 TEH 6 —

0 1 1 0 a7 —

0 1 1 1 TEH 8 —

1 X X X | GRRTEFREIBEAL | TEIR 1 BIIEFE 8 EERRI

B Re bR B AR W R
4 | R'W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0 | Def.
HEE | W 0 1 1 1 0 0 1 1 73h
br&ELML | R | CAF | X X X X X X |TSDF| 00h
CAF HisuE #ix
0 HeE CcA —
1 CA0 —
TSDF | BR&RRE #ix
0 <125°C ?j,{% 3 R A A
20 4 SR E R T 125°C, TSDF n &g % .
1 >150°C 24005 F 45 R BT 150°C, TSDF Ar Gz 4 B A

VE: CAO i B 5 CAF FrEAI % RN TF TR,

CA0

1 Frame

|_|

CA1

~

CA2

.

CA3

CA4

CA5

CA6

CA7

CA8

CAF Flag

]

S S I SO N S N Ml

Rev.1.41
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HT16D31IA/HT16D31B #
8x9 575 LED 5155 HOLTEK

SPI 3 Z&k R 1THE0
HT16D31A &5y B —A> SPI 3 &k HEATH: o

CSB 51 B FH - U530t di () Hedle . A A 805 5 CSB ORI I, =3 CSB
PR CUG, B A mT DLk T fedm. 2 WA 715 10 MSB I Uh 4% i,
WMB%%,ﬁﬁ%ﬁax%iﬂ%ﬁ%A@%ﬁ%MM$B%ﬁ%?%ﬁ
WTFEG, S NEE AR 8 ALK FE B shin gk B % Fge .

TS, 24 CSB MR, 78K 58— AN 4005 LA 4h s b b 3 B E
J& DIO 5| A Ayt A, fEdelicetm i 8dh 5, R MCU ¥ CSB (5 5% A
B L, DIO 5 DK AR R AR, FE kit s . 5 T at, Bk
& CLK [T B9 H 2 DIO 51,

CcsB

« Uy

l¢«——Command byte——p!

DIO BIT7 | BIT6 | BIT5 | BIT4 BIT3 | BIT2 | BIT1|BITO

=] ] e -

WiEFTiEM
o Hi RAM Uil 54

csB

|

|<¢————Comman d byte———p>| |<¢——— Address byte———— | |<¢————Data byte———»>|

BIT7|BIT6|BIT5|BIT4(BIT3[BIT2|BIT1(BITO A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD D7 | D6 (D5 ( D4 [ D3 | D2 | D1 | DO

[2][e]

e WORA AR SR T RRAE, A1z TE R
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g‘bﬁ HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

o RAM #fi i1 5 44F

Iz;Ji{'L;wu "
Ve RS AR R, TS A A7 AR KSR I E) 00H. F7 At PR 40 R Fors
jBt Fhitss it fR{E

SRHIE | WERIE | LED On/Of 1554
k] 08h AR RE
s 87h 83h | 08h

IRAE
1. Hdls 24 7 B
2. EWCENLE B S NAE CLK TR AR —A> CLK T R Z 3] A\ DIO 5| i
s
o i RAM H#E 1484

csB

o T vuuruuy vwuuwour
¢—Read RAM Data C d Byte—»: Address By Y
DIo Bit7|Bit6| Bit5| Bit4|Bit3| Bit2| Bit1| Bit0 A2 | A1 | A0 ojofojofojofo]oO D2 | D1 | DO

VE: SR BTG SR TR, AT
o RAM Hidfs TS5

PR FFFEPEEL [TEE T PRFFRRFE] P17 FREFCPEE

e WRAFE AR BRAE, B A A7k AR IR 51 2] 00H . A7 A 8% kil FRAE 40 F s .
jEz HFhi#gg i pR{E

SRHIE | HERIE | LED On/Of 155
= 08h R R L Th A
W 87h 83h | 08h
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HT16D31A/HT16D31B
8x9 157 LED I8 5152

HDUEK74t>

o BLAAF AR

< AN LAEANAARYARAATI L TR
B

PECE RS € P /S kR

2. MR A A AR L PR AEL, IS4 F5 A SR BT R R MBI ZE — 25 A ds il o AL 27 A7 5k FRAE A 20

A
o SR ARMUIRAS

csB

- JUUUUuuy o

2us

A
Y.

-

«———Read Movie Frame Command Byte—————: < Data Byt »
DIO 0 1 1 1 0 0 0 1 MOF1|MOFO| X X | MDF3|MDF2[MDF1|MDFO
o BLFARIEIMIRA
css | -
< s >

- [JUUL

i:¢—Read Movie Loop Command Byt > <

INNERN

Data Byt

DIO 0 1 1 1

0 0 1 0 MOL1

MOLo| X

X |MLP3

MLP2

MLP1

MLPO

Rev.1.41

43

2024-01-18



# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

o FLIIREAREAL

CsB

- [UUruuuy vrounuoy

:———Read Function Flag Command Byte———) ‘——— Data Byte———————— P

DIO 0 1 1 1 0 0 1 1 CAF | X X X X X X | TSDF

o BT EEAS I K

-]
=l

i B i P2
i fes s

1

ead open detection
mmmmmmmmmmm

e L R IR B AU T
2. R A A A B I PRAE, B4 A A A TR B R IR [ 25 — A A fr s ik SR Ak 35 47 SR bk FRAE
59 Mk,

o LR A DN K dhe

]
Sl

JJTEJJJIffjfﬁfffiffffﬁjiffff_ff

ction
nnnnnnnnnnn -

e L R IRE L AU A
2. IR A A A B I PRAE, B4 A A s TR B R IR [ 25 — A A A ik SR A 35 47 SR bk FRAE
59 ANk
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

I’C 1780
HT16D31B it: i BH— IPC 780
I2C S 28] AEANIE ) 1C B e 2 [a)#E47 X0 m) . PZREME . ATk Bl — 4% AT
BEL SDA Fl—2c B ATH Bl 28 SCL. X 22k 70 il il it — > b7 s BH 5 1F B
FHIZE, 7E 100kHz 5% R 1% HBH A SR FHAE O 10kQ. 24 IPC SR NE, XH
KRN E . 5 PC R ZRAH W & 5 H 0 AN T B T i BEE FE AR T
DLSCZERZE 5 IhRE . 1024 PC AR IRE, A FFiaEmboeE .

B
7E SCL=1 #i[a], SDA 5| HIFIE AL AR FFFRE » 12 SCL=0 i, SDA 5|l
FIHSEA R L, W EFTR.
| I
A X
| |
|

Data line stable; Change of
Data valid data allowed

START #1 STOP &
e 7t SCL=1 H[H], # SDA MEE Ak, FKINHN START 155
e 7F SCL=1 #[a], #¥ SDA MK A, FRHN STOP 5.
e START M1 STOP {5 Sia& i FH LA H . K START 55 )5, S NtT
TCBRIRAS . K STOP (55 — B a) G, B VAT RIKE = HIRE.
o U1 1% # & START (Sr) 15 5 1fi 9F STOP {5 5, I & 28 f& £7 1T i R 25
START {55 FE & START (Sr) 15 SEThfE ERMIF K

=3 [ i
1 ]

N A T W V4
' I T '
] ]

sCL T\ /T N\ /T T TTsaL
18! PP
START STOP
Condition Condition

SDA £& IR 7 b AN 8 MK EE . BRR AL ) 7 1 B A2 IR B
TR L AEREE N KA A = AL (MSB) TR

son T\

i
-------- ]
'
sct w ____________ 7 8 9 1 2 3-8 \M
]
'
'
U

= s

''o
IS
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g¢¢> HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

NEES
o K —/NFT (8 %) JE AR ERIE — AR N B RO RIE B BRI —
AMEHF o MU NS N2 I S ik
o F-hEVLHED I MHLEFERU B — A5 b 20 = A — > ACK N E 5.
o 1K N BT T ) BE A% DA AUAE N2 B K b A [EDKE SDA R, s AR B 25 s
Fok 3 i ST R () £ e AR E K T
o EHEWHTEMNI R K — N T A R — N EMNEE S NACK) BL5 51
MMLE AL S g R . AR X PR DL, NSO D Z7E 55 LA B B ik b 1A
(B4 B P 2B AR P H AR AR TN e FALE 24— STOP (E 5 5l B
START 5.

!

' |
Data Output ' ,
By Transmitter ! H

|

' '

' |

Not Acknowledge 4

L/

Data Output

i ]
By Receiver " i

|

E i Acknowledge—‘
SCL From ] '
Master " i 1 2 7 8 9

H I S B N S,

1 S

e )

START

Condition CLK Pulse for

Acknowledgement

MALFE

o U FEREIN R START 15 5 J5 U —A> 8-bit MHLHHE, PLERES A5 # Ak
MALHIE S DU A7 MSB & —ANEE ) “17 F1 “0” HE& 5, &M TR
HHLED &5, HES % MR E .

o MHLTERI Rk H ENLII START B9 )5, BHEEFRIWE — /N7 2 AL
HEFH o B ANFATRT 7 AR MMLHEE, 5 8 A7/ B AT Y R/W st “17
I, R EEAE, 2 07 B, RS ERAE.

o HibEAT A “1,1,0,1, 1,A1,A0” o EHUEMNIIEET T A H G, MHLE START

55 RERAE T 7 A2 5 B S kAT B, SR IAEDLRS, 2 /E SDA £
Fhd—ANEE S

«——  Slave Address >
MSB LSB

1 1 0 1 1 A1 A0 [ RIW

TE: 124 AD 5 IR Vss (GND), [Al, A0] RLAZHE N [0, 0].
2. 34 AD 5| RS Vo, [Al, AO] ALAFEE N [1, 1],
3.4 AD 5 RS SCL, [Al, A0] ALh ik E N [0, 17,
4.4 AD 5| %S SDA, [Al, A0] AL E A [1, 0].
5. BT O R B A e AHLHBAE S “0,1,0,1,1,1,07
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HT16D31A/HTI16D31B g$£>
859 1557 LED 35552 HOLTEK

ML TN EHIEFE—A START 5. — N RI'W AL L. —
AT (1st) LA —> STOP 155 -

#$

:«—  Slave Address: » < Command Byte—— )"
S 1 1 0 1 1 [A1T|A0]| O Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 P
A A
Write ACK 1st ACK
EARSFH
Hatm 7 5T Z—1 START 1;.1 — AN R/W AL B AL L
A7 (1st)s *AJZ%/I\LH?%&%F T4 (2nd~nth) LA & —A4> STOP 1:n30
S| Add Ci i Byt Regi: Byte——»! ««——Register Byte———»!
S | 1 | 1 | 0 | 1 | 1 |A1 |A0| 0 ulu: : : : : : |Bit0 B|l7| : :“"‘: : :Bit1|BitO // Bi(7|BitElBitSlBil4|Bit3|BilZ|Bit1|Bi10 IT‘
I ¥ it
Write ACK| 1st- AC| 2nd- CK AC th: ACK
B4 RAM HIEFTHE1RME

K% START 155 J5, MALHIE K R/W Rl ik Ea sk, $:36 kKik S nEdEit
R E A AR (1st) J5, Tﬁ%&f@iﬂ: (An) # 5 AN hEFREE (2nd), #EE FR %
—NE R A — M 1 AE 5 PASE R AN S T S .

Slave Addr C 1d Byte————> ««——Address Byte————>: :«——DATA Byte————>!
s | 1 | 1 | 0 | 1 | 1 |A1|A0| 0 Bit7|BilslBitslBit4|Bit3|Bit2|Bit1|Bit0 A7|A6|A5|A4|A3|A2|A1|A0 D0|D1 |Dz|Ds|Do|D1 |DZ|D3 ITl
Write ACK 1st c 2nd 3 3rd ACK
E: RN E RS e KT RRAE, I8 A Zthht TERL
RAM HENE#4E

Ki% START 155 J5, MALHHE K& R/W Rk 2 a2k, %5 kKik TR EdE it
Bl E A A0S (1st) A HEFESE An 2nd). $535 KL BB ANLEER 8, 4%
WRINZE S 5, WEHhEFEEr & A sl 2~ — kA E

I Slave Addr C d Byte———> ««————Address Byte——>:

| S | 1 | 1 | 0 | 1 | 1 |A1|Ao| Bit7|BitG|Bit5|Bit4|BitB|Bitz|Bit1|Bit0 A7|A6|A5|A4|A3|A2|A1|A0

wh | T T

ACK ACK ACK

L<—Data Byte———> Data Byt ««————Data Byte——>:
D7|DG|DS|D4|D3|D2|D1|D0 D7|DG|D5|D4|D3|D2|D1|DO ., D7|DG|DS|D4|DS|D2|D1|D0 |T|
7/

1st byte data:

2rd byte data nth byte data
ACK ACK ACK ACK

VE: WIRAEGEBEHOIL R IR, TS 4 77 kAR ST I B 00H. 776k 28 Mk BRAK 601 s
oo FhiEsR i PR1E

SREE | HEHE | LED On/OFf 155
— Bkl 08h AL RE
s 87h 83h | 08h
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# HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

RRME
RN, ENEE 5E ML IE E 3 B0Z NP B . 75 R 1% RIW A7 (=
“07 ) MBS R HARE kv B ar RS (1st) 2 )5, Aifrds il (An) 35
AHiHEFEEE (2nd). HHT 1% START 15 5 A1 MALHLEE & R/W £7 (= “17 ). 4R
Ja AT S hE B E A . MR E R A BRI BN BE S 5 A & B 3.
MHBLEIEHIE “An+t1” B ICEE 2k o BN E S 5088 Ja R %% B &S
5, HHEREFE IR HEE “Ant2” o WHRRA AR AKX PC 0, N
RIHEHE. THS B E LT, E 'S R H NACK {5 5 Al

STOP {55
B RAM IEi%ERME
««———Slave Address: > Command Byte———»: ««———Address Byte———»
s | 1 | 1 | 0 | 1 | 1 |A1|Ao| 0 Bit7|Bit6|Bit5|Bit4|Bit3|Bit2|Bit1|Bit0 A7|AG|A5|A4|A3|A2|A1|A0
T Y
Write T
ACK ACK ACK
L<—Slave Address > < Dummy Byte > Data Byte———— >
s|1|1|o|1|1|A1|Ao|1 o|o|o|o|o|o|o|o D7|DG|D5|D4|D3|D2|D1|D0 |i|
L] T
Read
ACK ACK NACK
RAM HUETUEHERIE
‘: S ‘ 1 ‘ 1 ‘ 0 ‘ 1 ‘ 1 ‘A1 ‘AD‘ 0 ‘: iB|T7|B|T5|Bl;‘i::‘i:jT:’l;lTZlBlT1|B|T0i ‘:A7 ‘ A6 ‘ A5 ‘ A4 ‘ A;‘ A2 ‘ A1 ‘AD:‘
wri'eACK ACK ACK

; lave Add o Dummy byt L Data byt ] } Data byt )
1 H
5‘1‘1‘0‘1‘1‘;\1‘;\0‘1‘ n7‘os‘n5‘n4‘ns‘nz‘n1‘no n7‘os‘n5‘n4‘ns‘nz‘n1‘no D7‘D6‘D5‘D4‘D3‘D2‘D1‘DD P
Read Dummy byte dat: T 1st byte dat: T T th byte dat
ACK ACK ACK ACK NACK

L ENS - HEFSES TR, HE'E K H NACK {5 5 STOP {55,
2. IR bR PR, TR AAF AR eI IR I B 00H. (7wt ik BRAE 40 R TR

— S PR IE
SREIE | HERE | LED On/Off 153
ikl 08h Ak Thae
s 87h 83h | 08h
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

BEFERS
FESEHER T, FHL B 5 HLMLHL S ST M LI SR 6 0% RIW i ( =
“0”). R LAIER 2 BN A i & RFD 2 I, AT %% START 2 5 FLHLA
ST RIW L (= 17 ). SR HE A7 1 T 0 58

:««————Slave Address———» Ci d Byt Sl Add!
s[1]1]o]1]1]at1]ao]o0 o[1]1]1]oJo]o]o s[1[1]o]1]1]a1]ao]4
Writel Readl
ACK ACK ACK
L Data By Data By Data By Data By
p7|6[ps]p4[p3[p2[p1]00| [D7]D6[D5]D4[D3]D2[D1]DO| [D7[D6[D5|D4]D3[D2[D1]DO ;; |p7]os]ps[pa]p3]p2]p1]p0 IL’
11
1st byte dat: 2nd byte dat: -3rd byte dat: 1 th byte dat:
ACK ACK ACK  ACK NACK

VE: L WR G R, AT IR R 2 55— N A7 bk, HbAbFF A7 ad bk PRGN
204,
2. EWLE—E R E b 4T3 0, B FI'E R H NACK {551 STOP {5 5.

IRFAGWURTS
RSB AN, F LB E e KL L5 0% ML RO . 78 K% R/W AL (=
“07 )y NIEAALEAWURE i LAUS 2 )5, A KIE START {55 A ML
kR RIW AL (= “17 ) ARG HEAT e T3k B et

Slave Addr Ci Byte———>; ««——Slave Address————»! ««——NMovie Frame Byte——>;
s[1]1]o]1]1]at]ac]0 of1]1]1]o]o o] s[1]1Jo 11 m]ao]o] [orford x ] x Juordworduorfrors Ii’
Write 1 1 Read
ACK ACK ACK NACK

E: NS —EHEEESSh I T I, E R E kK H NACK {551 STOP {55,

ERBIEIINRTS
FEMAT, ENLIRE SEMPLH AL 5 3 B2 ML EE . R 508 R/W AL (=
“07 ) NIEA MBS BRMEIVRE i SAUD 25, $25E K & START 155 AL
Hudik e RAW AL (= “17 )o SRJEHEATH T 1k A B0 AL

Slave Addr c Byt Slave Add Movie Loop Byt
S|1|1|0|1|1|A1|A0|0 o|1|1|1|o|o|1|o s|1|1|o|1|1|A1|Ao|o MOL+IIOLI1X|X+IILP3|MLP+IILP+JILPO P

the I I ReId I

ACK ACK ACK NACK

i ENES—EHERYESSh T I, HE'E R H NACK 155 F1 STOP {55,

EREARSADIRTS
FERRE T, BN E 58 M HL L5 B BOZ ML B4 . 7240 R/W £ (=
“07 ) BN A ThREAR S AL AL, A KL START 5 5 M AALHE
HER RIW AL (= “17 ) SRIGHEATHET HE IR £

Slave Add Ci d Byte———>: ««—Slave Address—————>; ««—Flag Byte——>:

s[1]1]o]1]1]a1]ac]o0 o 1] oo s[1]1]o]1]1]a1]a0]o0 ear x [x [x [ x ] x ] x Jeor |i|

1N [ L] |
ACK ACK ACK NACK

B FHLE BRI ESEEAT I, E3)'E & H NACK /55 F1 STOP 15 5.
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g‘bﬁ HTI6D31A/HTI16D31B
HOLTEK 8x9 18575 LED 38732

SRR A B R

«¢——Slave Address————>; ««————Command Byte——> Sl Add
S|1|1|0|1|1|A1|A0|0 o|1|1|1|o|1|o|o s|1|1|o|1|1|A1|Ao|1
Write Readl
ACK ACK ACK
L Dummy Byt Data By Data By Data By
p7|ps[ps]p4[p3[p2[D1]D0| [D7[D6[D5[D4[D3[D2[D1]DO| [D7]DE]D5[D4|D3[D2]D1[DO ;;  [p7]os[ps|p4[p3]o2[p1]D0 IL’
1/
Dummy byte dat: 1st byte dat 2nd byte dat I th byte dat:
A ACK ACK  ACK NACK

K
e 1 R b A AT
2. WIR A AF A L BRAE, A F A7 A AR AR IR [F] B 28 — N A Ar A it . AR P A7 AR Mk PR BN
26 9 AMHbtik,

SRR BRAGM B R

Sl Addi C d D,‘ Sl Address———>
s[1[1]o]1]1]a1]a0]o0 o[1[1]1 o]0 s[1[1]o]1]1]m]ao]1
b | Ll
Write Read
ACK ACK ACK
L Dummy Byt Data Byt Data Byt Data Byt
o7[p6[ps[p4a[p3[p2[p1]po| [p7]D6]D5]D4]D3]D2[D1[DO| [D7]DE[DS5[D4]D3[D2]D1]DO ;;  |p7[ps[ps[p4]p3]p2]D1]D0 IL'
1/
Dummy byte dat: 1st byte dat l 2nd byte dat: I th byte dat
ACK ACK ACK  ACK NACK

e L RIR B AU
2. R A A A B I PRAE, B4 A A s TR B R IR [ 25 — A A fp s ik SR Ak 35 47 SR bk FRAE
55 9 Mk
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HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

FE R B & S I =
W LED VDD 1 VDD 5| i 3 Sz AL f, D)5 20 43 58S Holtek it i I
T SR AN AT PR Y R T SR, AT R S i
Holtek F 5 HAL A4 N I K

1. FHT
eI R E IR Voo, 2857 E LED W31 HE LED_Vop.
2. KT«

156 4 LED HKBh LK LED Voo, #RJ5 %<2 HJE L E Vop.
3. 5 LED_ Voo ) L /& 75 15 T Voo HiJT, Holtek HL I HL S {1 IR A6 538108 -
o [T LED_Vop HLEZET Vop HLE N H

Voltage
A
V VDD
DD ——
/ LED_Voo,
I \
I \
I \
I \
- » Time
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( Power On >

v

Set Binary/Gray Mode

|<—

Set Display Mode

|<—

Set Constant Current Ratio

<—]

Set Global Brightness Control
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Set Cascade Mode

v

Set LED Control On/Off
(All Page)

v

Set System Control
(System Oscillator on)

v

( Next Processing >
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v

Set page address

v

Set display RAM address

»

Lo

\ 4

Write/Read display RAM data

rite/Read display data
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Set system control
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v

( Next processing )
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v
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of MODE Control Command

v

Read open detection data

\ 4
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Read open detection
data Complete ?

Next processing )

Power On

v

Set ODEN=0 and SDEN=1
of MODE Control Command

v

Read short detection data

Read short detection
data Complete ?

( Next processing )
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B LEDIC KB

LED Matrix LED Matrix
_Ni _Ni
CAO ~ CA8 CAO ~ CA8
A A
A\ 4 \ 4
CAO ~ CA8 CAO ~ CA8

VDD LED_VDD __l_ VDD LED_VDD
HT16D31A 0.1uF HT16D31B

0.1pFJ‘_ . 0.1pFJ'_ _‘l‘ -
vss} VSS VSS { vss} VSS VSS {

CSB CLK DIO = SCL SDA AD

4.7kQ VDD
VSS
VDD 4.7kQ SoA

Port A PortB Port C Port A PortB
Mcu Mcu
3-wire Serial Bus I°C Serial Bus

LEKINEE
LED A/~ — SPI 3 &k B{TH%

LED Matrix LED Matrix
= =
CAO ~ CA8 CAO ~ CA8
A A
Voo LED_Vpp Voo LED_Vpo
CAO ~ CA8 CAO ~ CA8
VDD LED_VDD VDD LED_VDD |—
0.1pFI IO.1uF 0.1uFI Io.mF
= HT16D31A = = HT16D31A =
(Master) (Slave)
VSS LED_VSS VSS LED_VSS —
CSB CLK DIO SYNC CSB CLK DIO SYNC
VDD
< m o Q9
VDD T £ £ t
£
0.1yF
i— VSS
MCU

3-Wire Serial Bus
e IR T I O R E RS . F P L AE T A A ENL B B AE FAUE S, MWL EAE MR
CSB 3| [l AT MERL ) MCU, DA T A7 .
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Binary mode
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v
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Gary mode
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v
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Set constant current ratio
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Set Group Brightness Control
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v

v

Set Group Brightness Control
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Set LED control ON/OFF
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v

v

Set LED control ON/OFF
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Cascade mode control
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v

v

Cascade mode control
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v
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v
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Set system control
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v
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Rev.1.41 58

2024-01-18



HT16D31A/HTI16D31B #
859 1557 LED 35552 HOLTEK

HEER

WER, KERHNHREEMMENS S, B TXMEELHE T, =E/N,
%) Holtek i AR ST ARCA HIB S H

BERAE EIARN B I I PR, s AT 8E3% % Holtek PR R 2 U -

o BEAMEE (BIRIIERT . BASH G AR )

o BRAEME S

o FE R

Rev.1.41

59 2024-01-18


https://www.holtek.com.cn
https://www.holtek.com.cn/page/support/literature/package_carton_information

HT16D31A/HT16D31B
8x9 |57 LED I8 5152

HDUEKi’

16-pin NSOP-EP (150mil) Mz R ~F

D1

THAHABAAH ﬁH%HHFHg
16 9
! 8
INEVELEEL IR
*C* THERMAL VARIATIONS ONLY

e

pog Rt (B{L: inch)
i S/ME | #AE | SAME
A 0.236 BSC
B 0.154 BSC
C 0.012 | — | 0.020
C’ 0.390 BSC
D — 0.069
DI 0.152 — 0.186
E 0.050 BSC
E2 0.066 — 0.101
F 0.000 — 0.006
G 0.016 — 0.050
H 0.004 — 0.010
a 0° 8°
o R~F (BfI: mm)
= = =
& /ME HRE | & AME
A 6.00 BSC
B 3.90 BSC
C 0.31 — | 0.51
C’ 9.90 BSC
D — — 1.75
DI 3.86 472
E 1.27 BSC
E2 1.68 — 2.56
F 0.00 — 0.15
G 0.40 — 127
H 0.10 — 0.25
o 0° — 8°

Rev.1.41

60

2024-01-18




HT16D31A/HT16D31B
8x9 157 LED I8 5152

HOLTEK i ’

SAW Type 16-pin QFN (3mm*3mmx0.75mm, FP0.25mm) 7Nz R <+
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-T a 0O 1 U
- Sl
| 1o | . q o
| .
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1 Al L K
A3
A
o R~ (B4L: inch)
me = =
&=/ME sAE mAE
A 0.028 0.030 0.031
Al 0.000 0.001 0.002
A3 0.008 REF
b 0.007 0.010 0.012
D 0.118 BSC
E 0.118 BSC
e 0.020 BSC
D2 0.063 — 0.071
E2 0.063 — 0.071
L 0.008 — 0.016
K 0.008 —
Py R~ (24i: mm)
me = =
&=/ME sAE mAE
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF
b 0.18 0.25 0.30
D 3.00 BSC
E 3.00 BSC
e 0.50 BSC
D2 1.60 1.80
E2 1.60 — 1.80
L 0.20 — 0.40
K 0.20 — —
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