HDUEK?4b£

HTI16C21

RAM FR51 20x4/16x8 LCD IXzh154)58

4

FHE

TAEHE: 2.4~5.5V

M &6 32kHz RC %7 2%

Bias: 1/3 8% 1/4; Duty: 1/4 5 1/8

7 L R BE 48 14 P9 3 LCD i B 2E 4%
IPC #11

PN LCD M= : 80Hz B¢ 160Hz
%235 16x8 it RAM R AE6its s B8l

Wi
—20x4 #5: 20 SEGs F11 4 COMs
—16x8 #ix: 16 SEGs #l1 8 COMs

EZLUNPIN T Ry

B/ B iUk E s

W 16 2% Viep HLH 1% FL K
RTh#E

4t VLCD 5| i H >k % LCD LA{EH
E

KM CMOS filis T2
FFHEKAY: 20/24/28-pin SOP, 16-pin NSOP,
chip

Rz FH s

LR

K&

.

F B
UiE AR AL

HLEHL

TH PR T

1B

HT16C21 & — K A7 M s BRI A1 2 T i LCD
T/ RS . S BoRE A 80 s
(20%4) BR 128 f (16x8). HT16C21 4K 4
e AR E G T 250 LCD A, £
5 LCD # A 7R 1 &R 48 HT16C21 i
XA PC 42 115 K Z AL BEAS /Tl
5 il 2 AT A

R
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HOLTEK HTI16C21

FIHEE]

VSS
— —() como
>
SoA Internal RC ‘ | [
Oscillat
scillator Column 1 1
< r’c Timing /Segment coms
~| generator > driver
Controller v -
< 8, | Display RAM ‘ COM4/s
- 7771 168bits > |
I I
I I
l | |
; A _>< COM7/SEG3
L &
VDD ( ——m——» . v s
Internal OP4 >
voltage ) > ( SEG4
adjustment > | |
VLCD () ¢——> H [N \ I
oP3 > > I I
b LCD [ ‘
Velitzg Segment | |
H [N Selector driver | ‘
Cle > output ‘ ‘
Lo
I I
g O I
OP1 > A ‘
: —() SEG19
LCD bias generator
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HDLTEK#

HTI16C21
5 | B E]
vDD []1 28 [] SEG19/VLCD
= SDA []2 27 [] SEG18
vDD []1 24 [] SEG19/VLCD scL []3 26 [] SEG17
SDA []2 23 [] SEG18 vss [4 25[] SEG16
SCL 3 22 [1] SEG15 COMO []5 24 1] SEG15
VSS 4 21 [0 SEG14 com1 []6 23 [ SEG14
como 5 20 [J SEG13 com2 7 227 SEG13
com1 )6 19 [0 SEG12 com3 []8 21[] SEG12
com2 7 18 [1 SEG11 COM4/SEGO [ 9 201 SEGM
coms 8 17 [0 SEG10 COM5/SEG1 [] 10 19 [ SEG10
COM4/SEGO ]9 16 [ SEG7 COM6/SEG2 []11 18 [] SEG9
COM5/SEG1 [ 10 15 [] SEG6 COM7/SEG3 []12 17 [J SEG8
COM6/SEG2 [ 11 14 [ SEG5 SEG4 []13 16 [ SEG7
COM7/SEG3 []12 13 [0 SEG4 SEG5 []14 15[ SEG6
HT16C21 HT16C21
24 SOP-A 28 SOP-A
VDD [ 1 20 [] SEG19/VLCD
— SDA [ 2 19 [] SEG18
vDD [ 1 16 [1 SEG19/VLCD SCL 3 18 [ SEG13
SDA [] 2 15 [] SEG14 VSS [4 17 [1 SEG12
ScL 3 14 [0 SEG13 coMo 5 16 [] SEG11
VSs [ 4 13 [0 SEG12 coM1 6 15[ SEG10
COMO [ 5 12 [J COM7/SEG3 com2 7 14 [ SEG5
coM1 ] 6 11 [0 COM6/SEG2 com3 8 13 [ SEG4
com2 O 7 10 [0 COMS5/SEG1 COM4/SEGO [ 9 12 [] COM7/SEG3
com3 [ 8 9 [0 COM4/SEGO COM5/SEG1 [] 10 11 [] COM6/SEG2
HT16C21 HT16C21
16 NSOP-A 20 SOP-A

Rev. 1.10
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HOLTEK i ’

HT16C21
COB Pad
I %0 <00 5 o v o [ 2
SEG14
N.C. SEG13
SEG12
SEG11
como
comt (0,0
com2
coms | [6]
[ZI[&][e]folfr2 3] [14)[18]fre][r7]
AR : 12001846 pm?
vE: 1. 7€ PCB AiJ@, IC A NiEREF] VSS.
2. VDD (Pad29) fl VCCA2 (Pad28) W44 & fE —it.
3. VLCD (Pad27) #ll SEG19 (Pad26) WZi4pEfE —itt.
COB Pad %5
BAL: pm
W = i X Y s AR X Y
1 VSS -423.6 819.9 17 SEG10 426.1 -825
2 N.C. -251.74 351.435 18 SEGI1 502 279.599
3 COMO -502 134.752 19 SEGI12 502 364.599
4 COMI1 -502 49.752 20 SEG13 502 449.599
5 COoM2 -502 -35.248 21 SEG14 502 534.599
6 COM3 -502 -120.248 22 SEG15 426.4 819.9
COM4/
7 SEGO 4264 -825 23 SEG16 341.4 819.9
COM5/
8 SEGI 3414 -825 24 SEG17 256.4 819.9
COMS6/
9 SEGH -256.4 -825 25 SEG18 171.4 819.9
COM7/
10 SEG3 -171.4 -825 26 SEG19 86.4 819.9
11 SEG4 -83.9 -825 27 VLCD 1.4 819.9
12 SEGS5 1.1 -825 28 VCCA2 -83.6 819.9
13 SEG6 86.1 -825 29 VDD -168.6 819.9
14 SEG7 171.1 -825 30 SDA -253.6 819.9
15 SEGS 256.1 -825 31 SCL -338.6 819.9
16 SEG9 341.1 -825
Rev. 1.10 2015-11-25



HOLTEK i ’

HT16C21
5 | Bk AR
S| B&FR A Wi RA
SDA /0 |IPC #H HATEIE N / $
SCL I |IPC B AT ahdm N
VDD — | IEHJEHEE
VSS — IR,
o X1 T VLCD 3| JHiF 2118 A, 7 VLCD 5| JiiA1 VDD 5] il
F) JE 2 — AN AP ELBE, 1% L BHL ] Sk vk 2 VLCD 51 1 B e
JEo PN B R R T RERR A .
VLCD — | e N HE KA EE I RE AT F R A Viep HLE. 403 VLCD 5] jHIfE
N ARSI 51, D) AR RN E BT VLCD 51,
o X T4 VLCD 5l 5 1t i, mliE sk AR5 B LRSI VLCD
5| JEIFR) R 0 2 A2 1 82 P9 5 HL R VILCD 5 JETH % .
COMO0~COM3 LCD COM it
(S:Sg?/ SEGO-~COM7/ LCD COM/SEG 4 FH 3R & !
SEG4~SEG19 LCD SEG #i

EBESEI]ES

SCL, SDA (for schmit Trigger type) COM0O~COM7; SEGO~SEG19
O VDD
[ 1
Vselect-on O L]
VI
—
Vselect-off O L]
O VSS
RS
L YE LI FELIR oo s e e s eneeeean Vss—0.3V~Vss16.5V
T TN L <o Vss—0.3V~Vpp+0.3V
FBIFURE ettt et e et s et e e -55°C~+150°C
TR ettt eean -40°C~+85°C

T X B R EAUE DA, B I A BR 2 BT L E K9 B X R i R, VA U
FE_ERARRVE AN TARIRES, i B KIE s VE B AN 2 A, wTResem

ImTEEE .
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HOLTEK i ’

HT16C21
3 =
BERBSFMN
Vss = OV; VDD = 2.4~5.5V; Ta =-40~85°C
. iR & -
s S8 =N ST b N =X (v
Vob £
A TAE L — — 2.4 — 5.5 A
Viep TAEHE — — — — Vobp Vv
/F‘ ‘v — ’
3V 3?)\?52 Vieo=Vbp 1/3 o 18 27 lle
bias,
“D— \EI <
IDD I'ﬁz Eﬁi}ﬁ %CD SOHZy LCD J_Z/j_‘a:l:
5V 9 I — 25 40 A
3 R GRS T K
DA%)~]‘)A3 % E N “0000”
3V 31?3)352, Vieo=Vbp, 1/3 o ) 5 uA
bias
= 5
- TR If%m 80Hz, LCD &Rk
5V . - — 4 10 A
B R GRS ST R K
DAO~DA3 # & N “0000”
3V %ﬁﬁ:gVLCD:VDD’ _ — 1 LA
Iste A HEIM LCD Rk M4,
SV R GE IR T 52 5 ] — | — 2 | mA
Vi 15 HL P4 N LR — |SDA, SCL 0.7Voo| — | Vop A
Vi (IR RPN — |SDA, SCL 0 — 103Vop| V
T A NI LT — |Vin= Vss 8% Vpp -1 — 1 pA
N - 3V 3 — — | mA
Tor 1R HLP J HY LT Vor=0.4V, SDA 5|
5V 6 — — | mA
o 3V |[Vieo=3V, Vor=0.3V 250 | 400 | — HA
ToLi LCD COM ¥ Hii
5V |Viep=5V, Vor=0.5V 500 800 — LA
. . 3V |VLep=3V, Vou=2.7V -140 | -230 — pA
Tom LCD COM ¥ HL i
5V |Vieo=5V, Vor=4.5V 2300 | -500 | — HA
o 3V |Viep=3V, Vor=0.3V 250 | 400 | — HA
Tor> LCD SEG ¥ Hifi
5V |Vieo=5V, Vor=0.5V 500 | 800 | — HA
o 3V |[Vieo=3V, Vou=2.7V -140 | 230 | — 1A
Tom LCD SEG JE
5V |Vieo=5V, Vou=4.5V 2300 | -500 | — HA
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HTI16C21
T imEB ST
Vss=0V; Vpp=2.4~55V; Ta=-40~85°C
we sy iy VNPT T
Vbp £
fiecor  |LCD Wi 4V |1/4 duty, Ta=25°C 72 80 88 | Hz
ficp:  [LCD MifiiR 4V |1/4 duty, Ta=25°C 144 | 160 | 176 | Hz
ficps  [LCD AR 4V |1/4 duty, Ta=-40~+85°C | 52 80 | 124 | Hz
ficos  [LCD MyifiiR 4V |1/4 duty, Ta=-40~+85°C | 104 | 160 | 248 | Hz
torr Vb 2% A 4] — Voo FFEZEI OV 20 | — | — | ms
tsr Voo Fe# i % — — 005 | — | — | V/ms

Ve L AEHREITR /SRR, AR BB AL R AR AL, WA ES_E AL (POR)

LR JEIR IR AR

2. R P AR AL, 40 2R Voo BT BB TBUE [ e/ AR s, 206 2 | H
AL 2% 2 Ui, Voo HUEAZ N B2 0V HLAE_ETH IR H TAF i 2 AT

It /DARFE 20ms 11 0V HLJE .

R SHE - IPC O

Vop=2.4V ~ Vop=3.0V ~
=S S £ 5.5V 3.5V B
=M | mK | & | ®mK
fsoo | BFEPETR — — 100 | — | 400 | kHz
T I ) A 2 0 R
tBur S 7 PR I (] 7 4.7 — 1.3 — us
N BB AR ST 46
tup: sta | Start JRAS LR AFIT [H] J;EE?;EE ) PERTA 4 — 0.6 — us
trow | SCL I H i [] — 4.7 — 1.3 — s
tuon | SCL =1 HL P[] — 4 — 0.6 — us
tsu:sta | Start SRS 1R B B[] gf%%jfg%ﬁ% 4.7 — 0.6 — s
tup: par | BUHE PRARR ST ] — 0 — 0 — ns
tsu: par | BUHE LB R ] — 250 — 100 — ns
tr SDA 11 SCL _F JHir} ] E — 1 — 0.3 us
tr SDA Fll SCL "I B} [A] iE — 0.3 — 0.3 us
tsu:sto | Stop IR B I [A] — 4 — 0.6 — us
tan A S5 b L I [ — — 3.5 — 0.9 us
tsp f%f;ﬁg?; %) e 75 4010 i [ — | 100 | — 50 ns

T XSGR IR TE AL R, IFAE 100% M5 .
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B [E]
I’C Bt

| L

tsu:pAT

teUF

tHDsTA

. Fﬁtm@u tsuisTa ) p s

SDA X X

out
R ENFFFE

Voo
-—{sr
B torFF _
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HDLTEK# HTI16C21

LhRE A
RS
LR, AL P T O IR . PRI (RS I T R

e T 1] COM/SEG % H#R8 %N Vieps

4% 1/4 duty ¥ AN 1/3 bias JXah#E L,

RGET 1 LCD bias KA #3458 N R HPIRZ

LCD EoribFRHPIRES

PN B T R T RE A A o

SEG/VLCD 3:H 5| 1A SEG 5|

VLCD 7| JEAS DS BR BE o

WA 15N 80HZ.

o INIRDIRERRAE o

R, NS 1 ms B PC Rk B EE L, e REALBIE

BRTEEEE - RAM 4514
HT16C21 B A 16x8 {4 RAM FH T2 LCD S n$dE, WHE “1” WAEXTMN K LCD
L, 5 “0” MAX N LCD &K,

RAM #¥E N 25 B 2 LCD E. RAM 2 1 51| ) SEGs 5 H X W i) COMO0 — it T1E.
TEE A LCD M A, 282 %), 25 3 HIFIES 4 5] SEGs 4375 H X M) COM1. COM2
1 COM3 7rit . RAM 5 LCD ML ¢ R W R -

Wt | COM3 | COM2 | COM1 | COMO | i | COM3 | COM2 | COMI1 | COMO | ihit
SEGI SEGO 00H
SEG3 SEG2 01H
SEGS5 SEG4 02H
SEG7 SEG6 03H
SEG9 SEG8 04H
SEG11 SEG10 05H
SEG13 SEGI12 06H
SEG15 SEG14 07H
SEG17 SEG16 08H
SEG19 SEGI18 09H

D7 D6 D5 D4 D3 D2 D1 DO i

20x4 TBR1EA) RAM BRET
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HT16C21
COM7/ | COM6/ | COM5/ | COM4/
Tl SEG3 | SEG2 | SEGL | SEGoe | COM3 | COM2 | COM1 | COMO Hoik
SEG4 00H
SEG5 01H
SEG6 02H
SEG7 03H
SEGS 04H
SEG9 05H
SEG10 06H
SEG11 07H
SEGI12 08H
SEG13 09H
SEG14 0AH
SEG15 0BH
SEG16 0CH
SEG17 0DH
SEG18 OEH
SEG19 OFH
D7 D6 D5 D4 D3 D2 Dl DO o=
16x8 B/RIENAI RAM BREF
MSB LSB
LCD| D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO
LED |LED7|LED6|LED5|LED4|LED3|LED2|LED1|LEDO
I’C # 0O B REEEHER
ARG H RS

W R ds N A B IZ AT LCD JRBh{5 SR UL FF . RGN BIIE (fsvs) R7E LCD Wi
ARG LRI IE], R GRG a AL T IR

LCD Bias 5428
LCD 4 )& (Vor) 2K H (Viep — Vss)o LCD Hi KR8 VLCD 5| JEIHE 4t i) B s 30 4T A 30 i

Az

1/3 8% 1/4 fm & fL L, @ik VLCD Al VSS 2 18] PN H#8ZEH2 10 DU AN 8B BRFEBH 2 R T3k AS . FRTE]
FHL L T 3 e D) 40 R B PR A — AN 1/3 i PR .
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HDLTEK# HTI16C21

LCD IRafEz0R
o 4 LCD IENE LS 1/4 duty Al 1/3 bias I, HIEHEA LCD Sonin FEFiR:

! tLep g
! ! LCD segment

Vieo State1
Vico- Viop/3 J (om
como ‘ ‘ ‘ ‘
Vico- 2Vop/3
Vss
Vico State2
(off)
Vico- Vop/3
L L O e ee
Vico- 2Vop/3
Vss

Vico
Vico- Vop/3
—O-O-O—@—
Vico- 2Vop/3
Vss
Vico ’7
Vico- Vop/3
coms ‘ ‘ ‘ 4<>—<>—‘+
Vico- 2Vop/3 J
Vss
Vico *‘ —
Vico- Vop/3

SEGn ‘

Vico- 2Vop/3 “
Vss _—

Vico —
Vico- Vop/3
SEG n+1
Vico- 2Vop/3 —‘
Vss

Vieco —

Vico- Vop/3
SEG n+2
Vico- 2Vop/3

Vss

Vico- Vop/3
SEG n+3
Vico- 2Vop/3

Vico — —

Vss

1/4 duty 70 1/3 bias IRFIETCEFZE (Vor = Vico-Vss)

VE: tep = /fiep
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HDLTEK# HTI16C21

o X LCD WXENIE %S 1/8 duty F1 1/4 bias i, LA LCD Zostn T EIFR:

tLco ]
| | LCD segment

Vieo J— I
Vico- Vop/d — — — State1
(on)
COMO  Vico- 2Vop/4

Vico- 3Vop/d
Vss

Vico

;C

Vico- Vop/d — 17 — — —_ — S((g;;e)Z
COM1  Vico- 2Vop/4 (
Vico- 3Vopid  —— [— L L L L
Vieo
Vico- Vop/d — — I — — —_— — —_ —
COM2  Vico- 2Vop/4 (
Vico- 3Vopld ! [ [— L L

Vieo
Vico-Vopld — — ——  —— I —_—

COM3  Vico- 2Vop/4 <
Vieo-3vopd  —— L1 L] (EN [ AR B S

Vieo
Vico- Vop/d — — — — 4‘ — -
COM4  Vico- 2Vop/4 —

Vico- 3Vopid L | L L

%

i
i
?

Ll

Vico

Vico-Vop/d — — —— o ——  — I

COM5  Vico- 2Vop/4

Vico-3vopa —1 L1 L1 L1 L I I
Vss
Vieo

Vico-Vop/d —  —— @ —— o — — -

t
!
g

COM6  Vico- 2Vopl4

Vico- 3Vopld L [— [N ) S

Vico
Vico- Vop/4 — — o —

COM7  Vico- 2Vop/4

Vss —L
g

Vico- 3Vop/4 J— L L [N ) S
Vss

Vico — — — — — N

Vico- Vop/4

SEGn  Vico- 2Vopld

Vico- 3Vop/4

—
|
|

Vss —
Vico — — — — - N

Vico- Vop/4

SEG n+1  Vico- 2Vop/4

Vico- 3Vop/d

Vss — — [ [—| [ E—
Vico — — — — N

Vico- Vop/4

SEGn+2  Vico- 2Vop/4 —

Vico- 3Vop/d

—
|
|

ves  —1 L
Vico — — — o

Vico- Vop/4

SEG n+3  Vico-2Vop/4 —

Vico- 3Vopld

1/8 duty F01 1/4 bias BRI FZE (Vor = Vien-Vss)

VE: teeo=1/fiep
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SEG IEzhHH

LCD IREh #0420 4 SEG i SEGO ~ SEG19 8% 16 4~ SEG % 4! SEG4~SEG19, Xtk
SEG M H##E LCD MmRAZE. 1EEH COM 15 S M B i 17 25 W I 3dE 7= 4= SEG 4
{55, R SEG HE/DT 20 5% 16 I, R ) SEG iy H4 N AR T BR A

COM IRzEhig

LCD AL 4 > COM HiHl (COMO~COM3) 8L 8 4~ COM #i i (COMO~COM7), Xtk
COM N H 45 LCD Mt ZE. MRIEATER LCD MRahi 0= COM Hiti(E 5. WA
(1) COM % /T 4 5t 8 i), MRS FH I COM i i R AR FF T IR AS

Mottt

i B R S 7 RAM SRR . ML Ao VE7E o RAM RO AEA7 B BLAN B 86/
MR A . ML b Ay A L

IRRIh BE

B BT . S DRI iy 40 BT (2 S/ S AT . DRI

R RGIR D PIIF RN RGO NI ) R BOR 0 7 AR, IR
It

INKRART TERAEEE INFRSIE (Hz)
0 0 PN R K ]
1 fsys/16384Hz 2
2 fsys/32768Hz 1
3 fsys/65536Hz 0.5

HT16C21 $2 AL RN A, nliEd A5 B iy 212 P2 80Hz I8 /2 160Hz.
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AER Vieo BB EFEE

o Wl Vieo B LA E 4 A 82 B H PHAD— AN 4 A7 ] AR ¢, i3 Viep HLE 1 8¢
A ARG 16 2 H s 1R BRI I

o B Vieo AW N EIFR:

Vicp pin O——¢

r—+——

— |
LCD Bias |
| generator |

—_—_ ——ad

o 4 m] AR IT RN Vieo Hinth HLR AR R U R PTR -

Bias a
DA 1/3 1/4 #ix
00H 1.000%Vpp 1.000xVpp BE
01H 0.944xVpp 0.957%Vpp
02H 0.894xVpp 0.918xVpp
03H 0.849xVpp 0.882xVpp
04H 0.808%Vpp 0.849xVpp
05H 0.771xVop 0.818xVpp
06H 0.738%Vpp 0.789%xVpp
07H 0.707%Vpp 0.763xVpp
08H 0.678xVpp 0.738%Vpp
09H 0.652xVpp 0.714xVpp
0AH 0.628%Vpp 0.692xVpp
0BH 0.605%Vpp 0.672xVpp
0CH 0.584xVpp 0.652xVpp
0DH 0.565%Vpp 0.634xVpp
OEH 0.547xVpp 0.616XVpp
0FH 0.529xVpp 0.600xVpp
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PC ®17#0

ol SRR PC SR AT, WIAE AN IC BUREER i BEAT XA S, BI— 2% HR AT B 26
SDA Al — % AT I Bl 4k SCL. X P 2% £ 70 Joll i i it AU A5 D 4.7KQ (1 b4 L FHL 5 1 A AR
H. B PC RLAMM, XKL AT 5 PC DU R 57 AL ZUN IR AT %
oS AT kAT Y, PASEIL wired-or DIfE. (N34 IPC 432 143 RN 4 O 4a Kt 1% 4t

BIRMBRE

7E SCL=1 #/a], SDA JIFEFRAL LR FFFaE . (U2 SCL=0 K, SDA JEIf¥)H A4 firAe
b, W E R

SDA ><
SCL 1
Data line stable; Change of data
Data valid allowed

START #1 STOP {55

o 7E SCL=1 #IF], #¥ SDA MEZ MK, F/RAN START {55,

e /£ SCL=1 #[H], # SDA MIKA N, F~A STOPE 5.

e START Ml STOP 55 M A EH LK . A START (55 )5, IPC AL N TR
K STOP 55 )5, 1E—BHaI N PC ARl N XA T2 AR ZS

o WIR KIEEKE START(Sr) {5 5 ASE STOP (55, N PC ML RFFITEUIRG. XLy
[fi, START {5 A1 HE & START(Sr) 15 SELRE_FREMIF K.

START condition STOP condition

FIIER
SDA £ AR T RN 8 7o KA AL a7 19 HIHH R AR . A7 7
JRERRE— AL Bt Ak = AT AR -

spa X
Sr|

SCL AW ET AW IA RS
or |

ACK Sr
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MEES

o T 8 ML FNEHRIR —NNE(E T ZNEE T NERT K E PC SR E . P>
A — N RIS B AE G L2 I B ik A5 5

o FHEVLEC [ MM IFE B BN A7 Ja 72 A — A ACK MZE 5

o RIENEAT T B Wb ZBUAE N I B Ik o A TR SDA A, A HAE B 2 I B ik o s
FE P (A3 TR PR BRI FE P

o MU TE ML i a — T AE R — AN TR (NACK) 15 5 DL S0 LSS SR
PRI TEIXFE LU, LT DAZIAE 585 U B e ik b 300 1) A 50 2 O v 3R 7 TG
2, ENEFAE— STOP {5 58 E & START 55 .

DataOuput T\ | [\ VT
by Transmitter

not acknowledge —a

Data Outpta ~ — | | T
by Receiver
acknowledge —
SCL From
Master 1 2\ 7 8 0
S
START clock pulse for
condition

acknowledgement

MHLF ik

o THUKIESTART 55, BB Z&MHIHLEEF T o 55— AN I ET 7 072 MHLEBHE,
B8R/ B, HR/W R “17 I, SHBFiRE & 07 i, ®ESHRME.

e HT16C21 HuliLAz Ay “01110007 o &5 # B bEA7 5% H 5 5 & WA HLIEZE T LU .
@%MI&L%&@%%HEE%%W%%MWEE,M%Eﬁm&i%$~4&%

G5,

| |
:<—Slave Address—>:
| MSB LSB |

0 1 1 1 0 0 0 |[RW
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HTI16C21
S1R1F
FH SR
. HOFT
UG AGRAEA 4 B START 55, — A/ SREMILLEE, — a5, —4
fr S W R TR/ STOP {5 241

|
Slave Address————»]

l«—Command byte————»

| |
l«——Command setting———»|

annnnoooE

BIT7‘BIT6‘BIT5‘BIT4‘BIT3‘BIT2‘ BIT1 ‘ BITO

BIT7 ‘ BIT6 ‘ BITS ‘ BIT4 ‘ BIT3 ‘ BIT2 ‘ BIT1 ‘BITO

7]

Iy

ACK

I

ACK

Write ACK ond

o /R RAM BNEUREFT
PR RAM s 75 S HEAE I — A START /5%, —/Miffid / SR MHLAE, — 47
W, A UEFASRAET, AR STOP {5 5 411K

:uisme Addressgvl :wi()ommandbyte—vl :w—RegisterAddressbyte—N: :uiDatabyte—N:

S{O[1[11]0]0f0]0 BIT7 |BIT6 | BITS|BIT4 BIT3|BIT2|BIT1|BITO|  [BIT7 |BIT6| BITS|BIT4|BIT3 |BIT2 |BIT1|BITO D7|D6|DS5|D4|D3|D2]D1|D0 m
| ) ) }
Write ACK . ACK e ACK ACK
£~ RAM ENMNEBRFHERE
£~ RAM TTE NIRME
Ki% START (55 Ja, — ik / S FAMHIHBIEY RIXE PC msk, B8HE -1 mLFT

FVERESE I 7R RAM S 7 as bl 2377 28 bk N 280 5 N 3t b F 41 . 68 RIZET A
RSN EE, 2 Ettigst ashin 17, B IERIR S — DM NZEE S G T —
ANHHEEAT B NERAE . N R A B IR RAM Bd KRR (1/4 duty BRENEECHN
09H, 1/8 duty Wzh# N OFH), HuhkFR4H454 00H.

Command byte—————»|

I I
L l«——Register Address byte———»

Slave Address

|

ofefo]e]

BIT4

L
’ S ‘ 0 ‘ 1 ‘ 1 BITS‘BITZ‘BIH‘BITO BIT7‘BIT6‘BIT5 BITZ‘BIT1‘B\T0

BIT4 ‘ BIT3

BIT7 ‘ BIT6 ‘ BITS

1st znd

Write

ACK ACK ACK

I I I I I I
'« Databye———»] |&—————Databyte—— > l«——Databye————»

D7‘D6‘D5‘D4‘DS‘D2‘D1‘DO D7‘DG‘D5‘D4‘D3‘D2‘D1‘D0‘ // D7‘D6‘D5‘D4‘D3‘D2‘DW‘D0‘ m
1% data 2" data T T N" data T
ACK ACK ACK ACK
N FHER RAM HIESNRE
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£~ RAM &4821E

o TEMA T, THLEE ML EE HT16C21 HE. R/W 67 (= “07 ) Z G’ —1
VR VAN e 2 N LS N 52 (02 = B R 5 L2 e e R W I req g L (A o/ B 1
JG, A START 15 5 A MHLHL I B & 155 IPC B2k, BRELRWAL (= “17). %
RIBBHE =L BRI BT E b FRE n <17 o BB W F0O H 7EHEE AN Ava
IR IEE R, FEAUE S B R A 0% 1 B 2 s =7 B b hEFR 3G N 2] Anee T HE
b FE £t iX B R o8 RAM ) S K HUE R (1/4 duty 3K 3852509 09H,  1/8 duty SX ) #4 :0y
OFH), HuhtF5%454 00H.

FESEH I B B Ak s, BB ENLKIE A STOP 155

I I I I
Slave Address b Command byte————| [ «———Register Address byte——

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ BIT? ‘ BIT6 ‘ BITS ‘ BIT4 ‘ BIT3 ‘ BIT2 ‘ BIT1 ‘B\TU BIT7 ‘ BIT6 ‘ BITS ‘ BIT4 ‘ BIT3 ‘ BIT2 ‘ BIT1 ‘ BITO P

st nd
Write 1 2
ACK ACK ACK

I I I

<7Dewce Address—> <7Data byte—> <7Data byte——>! |«——Databyte———>
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ D7‘D6‘D5‘DA‘DZ‘D2‘D1‘DO D7‘D6‘D5‘ ‘Ds‘nz‘m‘oo J D7‘DS‘D§‘DA‘D3‘D2‘D1‘DO P
NACK

1* data————— 2" data: T
Read
ACK ACK ACK ACK
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DeRL
ER¥IEMAGS
ZAn A T MCU KIEEHEF] HT16C21 A7l o i .
Ihke F1 (M.SB) Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 (L.SB) %=F R/W | Def
Bit 7 Bit 0
BB
BN |1 1 0 0 0 0 0 0 0 W
e
TEAi 2% MBS
Hohl-Fe 4t X X | X | X | A3 | A2 Al | A0 WIS REdE | W |00H
A
T
o [ HURAS: Huhk¥E A 00H.
o WIR B SV e S, MIMThREA I
o 1/4 duty JRaET, W HLEEFREE R 09H, $54FE AN 00H.,
o 1/8 duty Wz T, b4 IA %] OFH, f8%F 5474 00H.
IxEhEN S
e =35 | (MSB)| o 6 I Bit 5| Bit4 | Bit3 | Bit2 Bit1| 5P| &35 | R'W| Def
Bit 7 Bit 0
IR R B
VO 1 1 0 0 0 0 0 1 0 W
Duty 1 bias %8 | 2 | X X | X | X | X | X |Duty| Bias W | 00H
VEet)
Bit1 | Bit0 )
. Duty Bias
Duty | Bias
0 0 1/4 duty 1/3 bias
0 1 1/4 duty 1/4 bias
1 0 1/8 duty 1/3 bias
1 1 1/8 duty 1/4 bias
o [ HUIRAS: 1EFF 1/4 duty fir Al 1/3 bias (IREN AR .
o IR Ay VR HE L, ML DI REASEAE T .
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ARGIEANTS
e was |(MSB)| . . . . . ..+ (LSB) 3

If&e FH5 | 'gic7 | Bit6 Bit5 Bitd4 Bit3 Bit2 Bitl . #X |R/W| Def
R E .
ok I 1 0 0 0 0 1 0 0 W
ARG R w M
SAaFER/RE 2 | X X | X | X | X | X S E W |00H
il
TE:

Bit1 | Bit0 . _

5 = REB ARG IR %25 LCD &7~

0 X off off

1 0 on off

1 1 on on
o FHURZ: BRKH HNH RGIRG #sbRAt .
o MR LA A A WE X, WL ThREA .

T 27 AA
MyisH =R a5 &

i & PR E FEWI A

Ihae =2o (1]\::];) Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 %ist];) & R/W | Def

WE S | 1t 1 0 0 0 0 1 1 0

W
Wik E | 2 | X X | X | X | X | X | X F W | 00H
T
Bico T
F
0 80Hz
1 160Hz

o FHUIRZS: Wiy 80Hz.
o QR M Ay & BOA HOE S WD REAEAE -
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PRI A

%A F R e SRR AR A

e (1]‘34:]73) Bit 6 Bit 5 Bit4 | Bit3 Bit2|Bit 1 (;;;%) &% |RW| Def
MRS a2 | 1 1 0 0 0 1 0 0 0 W
INERAREE | 2@ | X X | X | X | X | X |BKI|BKO W | 00H
T

Bit1 | Bit0 .

< | om0 IR HRSTIZE

0 0 |INKR<H]

0 1 |2Hz

1 0 |1Hz

1 1 |0.5Hz

o FHUIRA: NUMRIhAESCH .

o WA A VA BE L, M REARIEH .

2015-11-25
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mmnm$42> HTI16C21

REREE EAEE (IVA) BE B S
WEBHLIE (Vien) 38350 8 LCD TAF HUE B A 4 iTH At 16 Fhfa e i JE I 81 151

IhEE | 235 (M,SB) Bit 6 | Bit 5| Bit 4 | Bit 3 | Bit 2 | Bit 1 (L.SB) % R/W | Def
Bit 7 Bit 0
%% 1t 1 0|00 1 0 1 0 W
e SEG/VLCD #:H
Sl jHArE “DE”
iRV HE .
IVA e “VE” i fKAf
\ md | X | DE | VE |DA3|DA2 | DA1| DA . e e H
P v 3 O g maeminme | V|30
LR A #E Th e .
e DA3~DAO FHKiH
FE Viep i H L

e
Bit 5|Bit4| SEG/VLCD |[NERE[E
DE | VE | SIBNER | AEIhEE

#ix

¢ SEG/VLCD F:H 5] 1% & N VLCD 5] il

o R AE PN HL A Th g

.M%ﬁﬁ: VLCIEJE 5 Hﬂ];;? V];gDﬂ;[ Hiﬂﬁz [ i@%*ﬁ%&i

HBORLBH, 1% L BH A SR 1R BHE, FH LI

0 | 0 |VLCD S | off | 1 DAO GBI T 0000 LS EE 1 b ft
PR R ERBE AR (OP4).

o 1[I VLCD 5| 5 VDD 5| JHIME, 420 DA3~DAO
LA “0000” LLERAE N 6 HE R ERBE S (OP4).

o SEG/VLCD H:H 5] fili% &y VLCD 5] .

o {HAE PN 31 L R T R T

e VLCD 5| I 2y % b 51 B, 38 3 4 ¥ MCU host £ il
VLCD 5| i JE

¢ SEG/VLCD L H 5| i & N SEG 5| il

o PR AE T HL R TR B IO e .

1 0 |SEG 3| off | ek & HiJE H PN VDD #2143t

-z;i@ DA3~DAO Nft4fl, P& ERBE2S (OP4) #
e

e SEG/VLCD 5l 1% & N SEG 5l il

o [ RE P B HL R B Th R

o L HUIRAS: BRALNEE AR BT AE H SEG/VLCD 5] ¥ & N SEG 5| i

¢ *1 DAO~DA3 f75°4 “0000” B, PA#E L FREEAS (OP4) FRfE. 24 DAO~DA3 BAFR T “0000”
ZAMOIEERE, AR ERBE 2 (OP4) {HRE.

o R Ly S B S, ML ThAEAE/EH .

0 1 |VLCD 3| on

1 1 |SEG 51 on
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HTI16C21

THER

=&

ViR IR BT Fs .

Miatk

Power On

Internal LCD bias and duty setting

Internal LCD frame frequency setting

Segment / VLCD shared pin setting

Y

LCD blinking frequency setting

C Next processing )

EREEZ/ S (MINRE )

Start

Address setting

Display RAM data write

Display on and enable internal system clock

A4

Next processing
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HDLTEK# HTI16C21

SEG/VLCD #H 5| APEEFHE G E

Start
Set as Segment pin Segment / VLCD share Setas VLCD pin
pin setting
Internal voltage The bias voltage is supplied by The external MCU Internal voltage
adjustment Programmable Internal voltage |« can detect the adjustment
enable ? adjustment voltage of VLCD pin enable ?

The bias voltage is supplied by
internal VDD power

\ One external resistor must be connected
Next processing - between to VLCD pin and VDD pin to

determine the bias voltage
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HDLTEK# HTI16C21

R IR FR I 3 R i
o U1 LCD A1 VDD 5| [ ph A L, 058 24 3 1SGBA Holtek At H T 225K
o LAV A FEYR L R IR R EESR, T RE 2 I AR
Holtek FEJ5 H s A 07 537 223K
1. b HT
e R H IR R Voo, 285 LCD JETHUE Vieo.
2. RHT :
6 LCD BR8) HLE Vien, SRS G2 8 HLYE HL R Vb
3. T Vieo ML R TS5 T Voo UK, Holtek LS FE R AH W IFFE 06 A o

Voltage

VLCD
Vieco —1—
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HOLTEK ; ’

HT16C21
7 FA B B
A 4 Y \,‘L AY
2% SEG/VLCD 5|fI# 1% E 7 SEG 3|
e 1/4 Duty
VDD @ @ I
T lO.1uF
Voo 47KQ § 47KQ = VD
COMO0O~COM3 COMO0~COM3
» SCL
HOST HT16C21 LCD panel
@ »| SDA
SEG0~SEG19 SEGO0~SEG19
VSS VSS
VSS @ l £
e 1/8 duty
VDD @ @ I
T lO.1uF
vep 4.7KQ § 47KQ vbD
COMO~COM7 COMO~COM7
» SCL
HOST HT16C21 LCD panel
@ »| SDA
SEG4~SEG19 SEGO0~SEG15
VSS VSS
VSS @ l

:

T LUERNER Vieo RUKIHEEIIRERRAE, (W B K A ES VDD fefit.
2. IR NS Vieo FS BT BEMERE, (i B ISy A PRI A e 3R B3t 2 R F SR Pl

i1 DA3~DAO f7 % H .
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HDLTEK# HTI16C21

% SEG/VLCD S|i#i%E A VLCD 5|

WIR P HE Vieo BT BERRBE, VLCD F1 VDD 5 Jl -2 [8] 05 25 41z i BEL SR e i i B AL
Ko

e 1/4 duty

VDD @ @
0.1uF VR
Au
V0o L '
4.7KQ § 4.7KQ

COMO~COM3 COM0~COM3
» SCL
HOST HT16C21 LCD panel
- @ »| SDA
SEGO0~SEG18 SEGO0~SEG18
VSS VSS
VSS @ l £

e 1/8 duty

B g gy T 4

VDD VDD VLCD
4.7KQ 4.7KQ
COMO~COM7 COMO~COM7?
»| scL
HOST HT16C21 LCD panel
- ® »| SDA
SEG4~SEG18 SEGO~SEG14
vss vss
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HTI16C21

N E VLCD H 2 ThRefdifiE, SEG/VLCD FL M 5| ¥ & N VLCD 5|1, k& s E H
NER I B R fE A, SkRE T VDD H &, it DA3~DAO ¥ &, M VLCD 5] I1E N
HS Y, ATEE AR MCU host #:31 VLCD 51 I HL S o

e 1/4 duty
VDD @ @ I
lO.1uF
VDD =
4.7KQ § 47KQ T vbDb
COMO0O~COM3 COM0~COM3
SCL
HOST HT16C21 LCD panel
@ SDA
VLCD SEG0~SEG18 SEGO0~SEG18
VSS VSS
VSS @ l £
e 1/8 duty
VDD @ @ I
lO.1uF
VDD =
4.7KQ § 47KQ * VDD
COMO~COM7 COMO~COM7
SCL
HOST HT16C21 LCD panel
@ SDA
VLCD SEG4~SEG18 SEGO0~SEG14
VSS VSS
VSS @ l £
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HDLTEK# HTI16C21

-J-ZQ |=l:|_.\

HER, XERMEMERGEEMMENSE . dTRRMEELW L, 1R & Holtek
[Pt AR S5 A A PR B L

B BRI RN BN R, s AT ESE A Holtek PufiAH (5 B U -

o BERELE (EAFHIMERST. B AG M)

o BERMEMER

o RATE R
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HT16C21
20-pin SOP (300mil) 5N R ~F
fPHAAAAAAAAA
20 1
A
1 10
SEEEELEELER
C
,‘j
!
:
= R~ (8fiL: inch)
e = v =
=2\ E= =K
A 0.393 — 0.419
B 0.256 — 0.300
C 0.012 — 0.020

c’ 0.496 — 0.512
D — — 0.104
E — 0.050 —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
o 0° — 8°

o R~ (Bfi: mm)

v 5/ E% BX
A 9.98 — 10.64
B 6.50 — 7.62
C 0.30 — 0.51
c’ 12.60 — 13.00
D — — 2.64
E — 1.27 —
F 0.10 — 0.30
G 041 — 1.27
H 0.20 — 0.33
o 0° — 8°
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HT16C21
24-pin SOP (300mil) 5N R ~F
HEHHHHHHHHH Y
24 13
A
! 12
SLEELERE LY
C
??n RTJ- (iﬁi inch)
i o Ex B
A 0.393 — 0.419
B 0.256 — 0.300
C 0.012 — 0.020
c’ 0.598 — 0.613
D — — 0.104
E — 0.050 —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
o 0° — 8°
e R~ (BfI: mm)
i o Ex B
A 9.98 — 10.64
B 6.50 — 7.62
C 0.30 — 0.51
c’ 15.19 — 15.57
D — — 2.64
E — 1.27 —
F 0.10 — 0.30
G 0.41 — 1.27
H 0.20 — 0.33
o 0° — 8°
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28-pin SOP (300mil) 5N R ~F
HEHHHHHAHHAHHA
28 15

A B

14

1
LLEELEELEELEELE

e

o R~ (B{IL: inch)
= = o =
=2\ E=E =K
A 0.393 — 0.419
B 0.256 — 0.300
C 0.012 — 0.020
c’ 0.697 — 0.713
D — — 0.104
E — 0.050 —
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
o 0° — 8°
o R~f (B4I: mm)
= = . =
&/ EE =K
A 9.98 — 10.64
B 6.50 — 7.62
C 0.30 — 0.51
C’ 17.70 — 18.11
D — — 2.64
E — 1.27 —
F 0.10 — 0.30
G 041 — 1.27
H 0.20 — 0.33
o 0° — 8°
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HT16C21
16-pin NSOP (150mil) Mz R ~F
THAAAAAAH
16 9
A B
S EELELEE:
C
,‘j
'
= R~F (B{I: inch)
raa= = - =
=2\ IEE =K
A 0.228 — 0.244
B 0.150 — 0.157
C 0.012 — 0.020
C' 0.386 — 0.402
D — — 0.069
E — 0.050 —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.007 — 0.010
o 0° — 8°
o~ R~F (Bfi: mm)
o= ) i BA
A 5.79 — 6.20
B 3.81 — 3.99
C 0.30 — 0.51
C' 9.80 — 10.21
D — — 1.75
E — 1.27 —
F 0.10 — 0.25
G 0.41 — 1.27
H 0.18 — 0.25
o 0° — 8°
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