l%MIE(;;

HT16C22A/HT16C22AG

RAM B#51 44x4 LCD 5 #0x512€

Frit

o THEHJE: 2.4V~5.5V
e PN 32kHz RC ¥R 5
e Bias: 1/2 B{ 1/3; Duty: 1/4

o 7 HIL I BRFE &% (1 P9 38 LCD i B E 4%

o IC 01

o PHANATIE LCD Midii#: 80Hz 5 160Hz
o £k 44x4 fif RAM R RA70% 5o B0

o T KR 44x4.
44 /™ SEG F1 4 4~ COM

o N
o i/ Btk | B hn
o Wi 16 2% VLCD Hi & 14 %% Hi B

o [KIIFE

o #2fit VLCD 5| JIKif% LCD TAFr/k

o K HEMIK CMOS #illig T2
o BRI, 48/52-pin LQFP 1 COG

Sz FA e

o IR

o KFE

o K

o HgE

o R HAR

o JERRHL

o HLIHHL

o VT

Rk

HT16C22A/HT16C22AG F& — il A7 1 25 Wi 5f
FZ TRe LCD 41 / BR300 o Z R
Fr @i 176 £ (44x4). HT16C22A/
HT16C22AG {4 Fe B 4t 13 & & T
Z M LCD NMH, %5 LCD B Al &R+
£ 4. HT16C22A/HT16C22AG i it X £
XA PC #2115 K2 BB A% / iz hil 2%
HEATIEAE .

yriiL s
= %2R
me Voo ;ﬁﬁﬁﬁ LCD B/ | Bias | 0O 4
HT16C22A 48/52LQFP
2.4V~5.5V 44x4 <VbD 1/2,1/3 12C
HT16C22AG Gold Bump
Rev. 1.30 2022-09-06
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HOLTEK i ’ HT16C22A/HT16C22AG
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HDLTEK#

HT16C22A/HT16C22AG

COG Pad

173 7271 70 6968 67 66 6564 636261 6059 58 5756 5554 5352 515049 4847 46454443 42 4140 393837 3635 34 33

2 32
H ©.9 e
4 30 ]
Os 29 []
6 28
H 7 27 H
s 26
(o O ogooooon
10 M 12 13 14 15 16 17 18 19 23 24 25
VE:
REREEEFEE IVA) IREH<S| VLCD | SEG43 st
DE {i VE {iL (pad 14) | (pad 5) ‘
0 0 LETDAN Null | VLCD f ANHE/NT25T VDD H k.
0 1 i Null |VLCD s&4#MHBFEHL MCU H AT 5 .
1 0 Null far
1 1 Null farH
COG Pad R~f
- N
& o 7 B
B RS — 2656 938 um
O R — 508 um
\ 1~7, 27~73 60 pm
Pad [A]E
ad [ 9-25 87 um
34~73 40 60 pm
At pad
it pa 25, 29-32 60 40 um
Hi pad 10~14 67 67 pm
B D
ump JOF 1, 33 40 60 um
Tl pad 6~7, 27~28 60 40 pm
9, 15~25 67 67 pm
Bump /% FIT A pad 18+3 pm
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HDLTEK#

HT16C22A/HT16C22AG
COG F3FFRiE R~
B ws Rt B
(-1257.5, -265)
10
il 20pm
10pm
ALIGN_A 8 pm
£ig
SHS
‘20urrl‘ 40um
(1237.5, -265)
/
10
bl 20pm
10pm
ALIGN B 26 pm
NN 40um
£ic
3i3
20um: 20pum: 20um
COG Pad %5
%’fﬁ nm
wHs B X Y 5 BFR X Y
1 DUMMY -1230 379.5 39 SEGS 870 379.5
2 SEG40 -1238.5 86.25 40 SEG6 810 379.5
3 SEG41 -1238.5 26.25 41 SEG7 750 379.5
4 SEG42 -1238.5 -33.75 42 SEGS 690 379.5
5 SEG43 -1238.5 -93.75 43 SEG9 630 379.5
6 DUMMY -1238.5 -153.75 44 SEG10 570 379.5
7 DUMMY -1238.5 -213.75 45 SEG11 510 379.5
9 DUMMY -1235 -370.4 46 SEG12 450 379.5
10 SDA -933 -370.4 47 SEG13 390 379.5
11 SCL -846 -370.4 48 SEG14 330 379.5
12 VDD -575 -370.4 49 SEG15 270 379.5
13 VSS -488 -370.4 50 SEG16 210 379.5
14 VLCD -300 -370.4 51 SEG17 150 379.5
15 DUMMY 365 -370.4 52 SEG18 90 379.5
16 DUMMY 452 -370.4 53 SEG19 30 379.5
17 DUMMY 539 -370.4 54 SEG20 -30 379.5
18 DUMMY 626 -370.4 55 SEG21 -90 379.5
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HDLTEK#

HTI16C22A/HT16C22AG
s AR X Y = AR X Y
19 | DUMMY 713 -370.4 56 SEG22 -150 379.5
20 | DUMMY 800 -370.4 57 SEG23 2210 379.5
21 | DUMMY 887 -370.4 58 SEG24 270 379.5
22 | DUMMY 974 -370.4 59 SEG25 -330 379.5
23 | DUMMY 1061 -370.4 60 SEG26 -390 379.5
24 | DUMMY 1148 -370.4 61 SEG27 -450 379.5
25 | DUMMY 1235 -370.4 62 SEG28 -510 379.5
27 | DUMMY 1238.5 -213.75 63 SEG29 -570 379.5
28 | DUMMY 1238.5 -153.75 64 SEG30 -630 379.5
29 COMO 1238.5 -93.75 65 SEG31 -690 379.5
30 COM1 1238.5 -33.75 66 SEG32 -750 379.5
31 COM2 1238.5 26.25 67 SEG33 -810 379.5
32 COM3 1238.5 86.25 68 SEG34 -870 379.5
33 | DUMMY 1230 379.5 69 SEG35 -930 379.5
34 SEGO 1170 379.5 70 SEG36 -990 379.5
35 SEGI 1110 379.5 71 SEG37 -1050 379.5
36 SEG2 1050 379.5 72 SEG38 -1110 379.5
37 SEG3 990 379.5 73 SEG39 -1170 379.5
38 SEG4 930 379.5
COG XJ3FHRiC L FR
WS AR X Y WS ZFR X Y
8 ALIGN_A -1257.5 265 26 ALIGN B 1237.5 -265
5 | BEi5 A
5| B AR it iR
SDA /O |PPC #:ITHEATE RN / fr
SCL I |PC B ST
VDD —  |IEHEHEE
VSS — | SAHUEE L, Hb
LCD IRz} #% AR FL
o X[ T VLCD 7| #3118 F, 78 VLCD 5| j{iF1 VDD 5| jiz 4]
Be—ANAMER R, 1Z A R ¥ VLCD 5l IfmE k. PR
VLCD - JE IR T Re bR RE -
o PIBHLEVETTThAE T SR TT Vieo B, W VLCD 5| JIE N
A A 5 B, DU A RN B B 2 VLCD 5| R
o Xf T VLCD 5| JHd 2108 Fr, mli@ k45 5 /LA VLCD 5l
ORI 4 L R i R 18 R ) S
COMO0~COM3 O |LCD COM #ith
SEG0~SEG43 O |LCD SEG #ith
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HOLTEK i ’ HT16C22A/HT16C22AG

R BRI T (a1 &

SCL, SDA (for Schmit Trigger Type) COMO0~COM3; SEG0~SEG43
O VDD
V O
select-on
&—O
v o
select-off |
O VSsS
WIRE %
FLJRBEN L oo Vss-0.3V~Vss+6.5V FEAFIRTE oo, -60°C~150°C
Uit VAN FLE. oo, Vss-0.3V~Vpp+0.3V TAFIRTE oo, -40°C~85°C

P R PURIBGUE IR, RS BT T B R PR, T S
6 AR A AN T AR, 0 L K HME bR B A IO ZPF F AR, ARt
DE

BHRESEM
Vss=0V, Vpp=2.4V~5.5V, VLcp=2.4V~5.5V  Ta=-40°C~85°C
Mt 15
Z = % /. EI \ -;“1_ Ij = A
= £ = P /| B RX | B
Voo | LAEHE — — 24 | — | 55 \Y%
Vieo | LYEHE — — 24 — Vb A\
T #, Vico=Vop, 1/3 bias
3V . — 18 27 A
fLeco=80Hz, LCD Ezﬂ_\‘ﬂ:ﬁ ’ "
S 2 SR 5 B
o | WERERGEITR, N O PR A

DAO~DA3 % E N “0000”

I TARH
DD EHLIR To %, Vieo=Vop, 1/3 bias

3V v — 2 5 A
fiep=80Hz, LCD %72, H
W RStk G a I a,
SV IDA0~DA3 % E A “0000” 410 A
S 3V T #, Vieo=Vob, - — 1 LA
I 5 i NI, e
sto | FEBLAL sV |LCD ®orkhl, WERGHRAM | — [ — | 2 | pa
Vi |EHEPHAREE | — |[SDA, SCL 0.7Voo, — | Voo | V
Vi [fRHEFEAEE — |SDA, SCL 0 — 103Vpp| V
T A N LT — |Vin=Vss 8% Vop -1 — 1 pA
. 3V 3 — — mA
Tov R HL P 3 Y LR Vor=0.4V, SDA 5|
5V 6 — | — | mA
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HOLTEK i ’ HT16C22A/HT16C22AG

‘ Mkt
5 B : B BA BX | B
= Voo z A 8 .
| 3V [ Vien=3V, V=03V 250 | 400 | — A
o |LCD COM #EHii7 = = =
5V | Vieo=5V, Voi=0.5V 500 | 800 | — | pA
13V [Vien=3V, Vou=2.7V 140 |-230| — A
o |LCD COM JE L Leb on B
5V | Vieo=5V, Vor=4.5V 300 |-500, — | pA
L3V | Vier=3V, Vo=0.3V 250 | 400 | — A
oo |LCD SEG Wiy - o =
5V |Viep=5V, Vor=0.5V 500 | 800 - LA
3V [ Vie=3V, Vor=2.7V 140 |-230| — A
Iow» |LCD SEG JEHLJ = on "
5V | Vier=5V, Voi=4.5V 300 |-500] — | pA
LY : /=
Vss=0V, Vpp=2.4V~5.5V, Vicp=2.4V~5.5V, Ta=-40°C~85°C, F&AEHH M
\ M
%5 B : B BB BX | $
= Voo &4 - .
4V |1/4 duty, Ta=25°C 72 | 80 | 88 | Hz
fic LCD i
e W 4V |1/4 duty, Ta=-40°C~+85°C | 52 | 80 | 124 | Hz
4V | 1/4 duty, Ta=25°C 144 | 160 | 176 | Hz
fipe  |LCD W% 2l
4V | 1/4 duty, Ta=-40°C~+85°C | 104 | 160 | 248 | Hz
Vreor FHEAHEE — — — — | 100 | mV
RRypp | [ HE A7 R — — 005 | — — | V/ms
; Voo TREFLE Veor ] _ o 10 o o ms
S 2l

A SHFE - PC O
Ta=-40°C~85°C

e B8 oy VDED=2.4V;5.5V V;D=3.0V"E’5.5V T
&= | 'BK | & | &K
fseo | IHARAIR — — 100 — 400 | kHz
¥ A e
teur | 2R A PR [ g%ggg;?ﬁ%ﬁ;i%h 4.7 — 1.3 — s
tosmn | Start sty SOERMER TER T g0 e |
trow | SCL 1K L~ [] — 4.7 — 1.3 — Us
tmon | SCL 7y H P~ ] — 4.0 — 0.6 — s
tsu:sta | Start RS BT [A] 151;5@57/{%% START 4.7 — 0.6 — us
ST5AX

tHup:DAT i& s 1% ?# FJ (1] - 0 - 0 - ns
tsu:par | B B (] — 250 — 100 — ns
tr SDA 1 SCL b7t | 7% — 1.0 — 03 | us
tr SDA 1 SCL "~ [#H 1] |y — 0.3 — 03 | us
tsussto | Stop IR E I [H] — 4.0 — 0.6 — us
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lﬂlIE(i’ HT16C22A/HT16C22AG

Vop=2.4V~5.5V | Vpp=3.0V~5.5V
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VEE, EHIEIFE /AR, R b E AR A2, U ER_E A7 (POR)
HLR TCVE W TAE. 80 TAEWIA], % Voo HUE FRERIMK T 5/ TAE RS, 2
0 2 AL . AR, Voo HUEL AR R oV HAE BRI IER T/EHE
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Ih&e it rA
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HOLTEK i ’ HT16C22A/HT16C22AG

o RGRT 24 F1 LCD bias K& A28 48 AT HPIRAS .

o LCD B/RkbF R PRES .

o NHTHL LI EE T REAH R o

o VLCD 5| sl < B o

o M 80Hz.

o NERIIHERRRE

LHJE, MBS Ims N PC B 0 A EEE, Ploe REALEIE.

B RTFERE - RAM 4514

HT16C22A/HT16C22AG E A 44x4 fi#45 RAM F T4# 42 LCD SonEdE, »HS “17 0
FHXT N LCD s, 5 “0” NFIXT R LCD 55K,

RAM ¥l N & E WL B LCD | . RAM 26 1 51ff) 44 4> SEG 5 H X M) COMO —ig TAF .
EEZ&H LCD M, 22410, 5 3 FIFIEE 4 51 SEG 435 5 H XM ) COM1, COM2
1 COM3 43t EH . RAM #5555 LCD Bl e /a0 R -

4 | COM3 | COM2|COMI1 | COMO | #if | COM3 | COM2 | COM1 | COMO | Hbit

SEGI SEGO 00H
SEG3 SEG2 01H
SEG5 SEG4 02H
SEG7 SEG6 03H
SEG9 SEG8 04H
SEG11 SEGI10 05H
SEG43 SEG42 15H
D7 D6 D5 D4 D3 D2 D1 DO Data

PC 2 1 WoR B AL dan =X

MSB LSB

D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

RGiRi% R
W ERIR s 9 A R IZ AR A LCD JXBhME S IR BEIN FP o RGUI B (fsvs) HRAE LCD MUiE .
R4 E IR IR, REGIRYG A AL T IR

LCD Bias £ 42

LCD %% (Vor) K H (Vico—Vss). LCD HLE R #E I VLCD 5] BIHE A A6 H s H s 30 47 A58 3
FERME

12 88 13 B &, @it VLCD 31 A VSS 5] 2 18] 4 33054 82 1 = AN B BE B BH 43 6 BT 3k
o K a B D) BRI AT SR 1/4 5 E, 12 B HE.

Rev. 1.30 10 2022-09-06



HDLTEK# HT16C22A/HT16C22AG

LCD IREhiR R 2

24 LCD #2504 COM, 1/4 duty i, HT16C22A/HT16C22AG 7] 43 7% 1/2 B 1/3 bias,
HP IR LCD St R EFR:

| + |
< er >I LCD segment

Vieo J—
tate

(on)

Vss

Vieo State2
(off)
T — "O-0-0—@-
Vss

Vieo
COM2  (Vioo#Vss)2 —(O—0O0—0O—@-

Vss

Vico ’_
com v 0 0ee

Vss
VLCD
SEGn  (VicptVss)/2 ‘I
Vss —
VLCD —
SEG n+1 (VicptVss)/2 —|

Vss

VLCD ]

SEG n+2 (Vico*Vss)/2

VSS

Vico —

SEGn+3  (Vicp*Vss)/2

Vss
: teep=1/fiepo

1/4 duty FA 1/2 bias IREPIEFCEFZE (Vor=VLco-Vss)
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HOLTEK i ‘ HT16C22A/HT16C22AG

COMo

coMm1

COoM2

COM3

SEGn

SEG n+1

SEG n+2

SEG n+3

Vico
V\cp-Vop/3
Vicp-2Vop/3
Vss

Vico

Vi cp-Vop/3
V., cp-2Vop/3
Vss

Vico

Vico- Vop/3
V., cp-2Vop/3
Vss

VLCD

Vi cp-Vop/3
Vi cp-2Vop/3
VSS

Vico
Vicp-Vop/3
Vi cp-2Vop/3
Vss

Vico
Vicp-Vop/3
Vi cp-2Vop/3
Vss

Vico

Vi cp-Vop/3
V\cp-2Vop/3
Vss

Vico

Vi cp-Vop/3
V., cp-2Vop/3
Vss

: teep=1/ficpo

1 ] [ Sy By o0 0o

1 | i ee-e

T | LT 0008
.

I Iy B T 00ee

i I

| LCD segment

State1
(on)

1/4 duty #A 1/3 bias IREPIEFREFZE (Vor=Vico-Vss)

Rev. 1.30

12 2022-09-06



HDUE¢?$$

SEG IEzhHH

LCD ¥ zhHe 14 44 4 SEG #i i (SEGO~SEG43), X1t SEG M B # 5 LCD Mt MHIE.
P 2 M5 COM 15 5 AR /R B A7 45 W 1 EHE 72 28 SEG #ir A5 5. Wi S8 1 1¥1 SEG =
DT 44 1, WIRAER I SEG it N AR EIRES

COM IRzEhig

LCD WEhH a1 4 > COM #i il (COMO~COM3), X%t COM M 4% 5 LCD MtAHiE. 1R
P P ) LCD MR 4 COM i th 5 5. W RAEA ) COM Hez /b T 4 i, WIARALH
1) COM %y s AR FF I BROIRAS o

ohilgicEay

J\_J\_iﬂiﬂﬁa!ﬂ‘ﬂ%ﬁ:fﬂ N RAM FHike ZALH] VAL R 7R RAM AR AL B N3 4> Bl
BoRBEE AT MGk, 7 E T bk Ay & X MU bk R BT AT AR 1L .

IRKRIH BE
ZRIIS A 2 IR

HT16C22A/HT16C22AG

1oL TR R i JE T L R PR A B A SR B R IN AR . TR

BRI R GRS B %éﬁiﬁz 5 INRRATER (1) b R T8 B I AR,
FERFTR:
PSRN T =L INIRSTZE (Hz)

0 0 A ik 2% FA]

1 fsys / 16384 2

2 fsys / 32768 1

3 fsys / 65536 0.5
HT16C22A/HT16C22AG HALHFbyiAxR, wl @i #2015 & a2 % £ 4 80Hz ib /& 160Hz.
AEB Viep B EE%E

. lj‘] B Viep AR HRAL S 4 A 5 B — AN 4 A7 AT g AR AR HEL T 58,
A TR 16 2 L s 1 B Tl

o Wik Viep HEELE W EFTR:

-F————r — — — — — =

| éCD BitaS Internal Voltage Adjustment
| Generator

|

| T—{ 16R/15 }—I—{ 8R/15 T 4R/15 }—I—{ 2R/15 }—T—OVDD
0 [og 0 [og 0 [og I
v v e v I

I Viep H s 18

VLCD pin

R

| | | | |
| | | | |
\J \ \ \/ :
h DA3 DA2 DAT DAO |

R

L

_ e - —
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HOLTEK i ’ HT16C22A/HT16C22AG

o 4 AL AT SRR IF IS Vien %t LT 9% R A0 R R P

Bias -
I 172 1/3 #ix
00H 1.000xVpp 1.000xVpp BiME
01H 0.9375%Vp 0.957%Vpp —
02H 0.882%Vpp 0.918%Vpp —
03H 0.833%Vpp 0.882%Vpp —
04H 0.789%Vpp 0.849xVpp —
05H 0.750xVpp 0.818%Vpp —
06H 0.714xVpp 0.789% Vpp —
07H 0.682xVpp 0.763%Vop —
08H 0.652xVpp 0.738%Vpp —
09H 0.625%Vpp 0.714xVpp —
0AH 0.600xVpp 0.692xVpp —
0BH 0.577%Vop 0.672%Vop —
0CH 0.556XVpp 0.652%Vpp —
0DH 0.536xVpp 0.634%Vpp —
OEH 0.517%Vpp 0.616xVpp —
OFH 0.500%Vpp 0.600% Vpp —

I’C 1780

ZRANE S PC B AT O, wEANE IC BBk 2 [a)3E47 XA W iE 5, Bl —25 3475
P2k SDA Fl— 2 BRATIF P28 SCL. X226 o it 4.7kQ 1 b FE BH 5 1E B YR AR .
M PC RN, XHELHE NG ET. 5 1PC B OAHER A HL AU IR T 4 55
R Bk S, LASEE wired-or THEE. X4 12C 43 1145 R I A FF G BUR AL %

HIERBAM
£ SCL=1 ][6], SDA JAIFIHE AL A RIFAEE . 125 SCL=0 I}, SDA JHIffH-F- A4 fovF A2

1, T EFR:

S s ——a
| |
| |
|

S N/ /e

Diata line stable;! |
| Data valid |Change of da

allowed

START #1 STOP {55

o 7E SCL=1 #[i], # SDA M= AL, KA START 155

o {£ SCL=1 ], # SDA MEA AN, FHNSTOP (55

e START M1 STOP 5 5 S I EHL A H . K STARTE 55, 12C BN N T ERIRES .
KH STOP 155 — Bt T8 J5 IPC B2l A AL T 2 IR &5

o W K% EE START (Sr) 155 M A& STOP (55, N PC MR RRIRAS . AER LTy
[fi, START (S) & 5 MIHE & START (Sr) 15 S{EThRE_ERAM A .
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HOLTEK i ’ HT16C22A/HT16C22AG

r— - r— -

| |
__ __ | _.
SDA P\ ! / \ |/ SDA
| -— ]
SCL ___'_:_\I__U'_:__' SCL

| |

L s | L P

START condition STOP condition

FIER
SDA £ EERN T RN 8 7o XA AL 57 1 HIE H R AR . A7
JERRE — NN EAL. Bl m AT A

son TN LS

|

[
<

»
N
N
~
©
©
N
N
w !
&
©
R

SCL

=

ACK ACK

= =
-
wo
=

r____
wo

MEES

o B SN FETEHIR—MNNEME T ZNEE T NEWT KB PC ML, EH~
A — AN N BB RS S

o FHEULECH ML ZAE B BB 5 J5 7 A — > ACK N& R 5.

o R NEAT T B A% 0 Z0UTE N 28 B A ik vk T TE)Ks: SDA AR, I L7 IV 25 B ok ok v
FER i I EPIE SR (AR N

o N EMNLR S5 — AT A B — N TE R ZF (NACK) 155 BAES FTMHLES B4
PR IE . TEXFIEOLR, EALEISCTT D6 Z0TE 565 LA B e Rk e A ) o 2500 28 v o o vt
%o ENUEFEE—/ STOP {5 5 8 #E & K i% START {55

| [
Data Output ! i

by Transmitter ! H
: not-acknowledge
e 9 —4

] \ ,

1

1

|

]

1

1

]

1

1

|

]

Data Output

1
1
E
by Receiver H
|
H acknowledge —4
SCL from i
Master i 1 2\ 7 8 9
1s !
_____
START
condition Clock pulse for
acknowledgement

MHLF ik

o LHUKIASTART G55, H Y RIERIZMNIIETTT . 58— D5 HET 7 622 AHLHEHE,
58 AR/ B, JR/W R 17 I, B 2 07 I, EBEERME.

e HT16C22A/HT16C22AG Hilibf7 y “01111117 o &5 Fr 3 Bk 67 5 ¥ H 5 3 & R 3

HhEHEAT U i R ENL BRI bk 5 B A F AR LD, <3 7E SDA £
FhRrH A NEE T
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Slave Address:

y

A

MSB LSB

SH#1E

FHEERE

FHEHNEEMAH— START {55, —/Nik/ SR MILIEE, —ANE RGBT 78 Huhik
FA, AR ET M — STOP 55 H. 4iX =DMFEN 0 RgEElE, ZR8500 4
#LL ACK VERIZs .

I I I I
l«———Slave Address————p»l l«——Command byte—————p»|

S 0 1 1 1 1 1 1 0 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 P

Write ACK ACK
S F IR

I<—Slave Address—>| I<-Command/Register Address byte->I I<—Data byte—>I

s | 0 | 1 | 1 | 1 | 1 | 1 | 1 | 0 Bit7|Bit6|Bit5|Bit4|Bit3|Bit2|Bit1|Bit0 D7|D6|D5|D4|D3|D2|D1 |DO |T|
tt } }
Write  ACK ACK ACK
B RT TR
E: WERMHUBIE S 755 e — a0, U A& 5 1 77 T 2 AN
TENRE

Ki% START 55 5, — M/ SAAMNIHBIERE RIEE PC Bk, 'BRE S el iy
B E NN LTS . B KEBSANFHRNREYE, Z)EhkfkEashm “1”,
AT DAZE IR B — D R B S S a0 R — ANk 34T 5 N3 AE . 24 P bk 8 ik 3 5 K A7
it gs it (15H) i, HihkFg4H48 4 00H.

Slave Address: I I4—(30mmand/Register Address byte->I I<—Data byte————

S | 0 | 1 | 1 | 1 | 1 | 1 | 1 | 0 Bit7|Bit6|Bit5|Bit4|Bit3|Bit2|Bit‘I|Bit0 D7|D6|D5|D4|D3|D2|D1|D0
* T T A A T o
Write 1st data:
ACK ACK ACK
I<—Data byte—>| I<—Data byte—>|
—>D7|D6|D5|D4|D3|D2|D1|DO // D7|D6|D5|D4|D3|D2|D1|DO P
AT 1/ TA A ?
2nd data nth data:
ACK ACK ACK
By =2 s
N MR F TR
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HT16C22A/HT16C22AG

SR

MR T, YL EMYLILEEELE HT16C22A/HT16C22AG [%dE . R/W AL (= “07)
ZJG R A BB AL B N N LR B 10 20 A7 AL 75 Ao SATCE TS BHRAE AL 4R ik
JG, J—/ START {55 MMM HLbE B K IEH] PC 2k, BHERRWAL(=“1"). kK
EHAE AL BRIBINEE SRR A 2 <17 o B W AE R bR Ana
IR EE,  EAUG SO R RO R B s 2, HH B FR N E] Aneae ST HIIE
BEHA I K HE 15H B, hhkFE4H4E Ny 00H.

HESHIE B G Ak S:, BB UKL A STOP 55 .

< I Addi

1
|
Lofofofodefofe]r]

I<—Commanleegister Address byte—b'

N :d—Device Address————pl

| |
Bit1|Bit0| P |S|0|1|1 1|1|1|1|1|

»
]
0 | | Bit7 | Bit6| Bit5 | Bit4 | Bit3 | Bit2
Write T Reade
ACK ACK ACK
|<—Data byte—»' |<—Data byte—»' |<—Data byte—b’
D7|D6|D5|D4|D3|D2|D1|D0

D7|D6|D5|D4|D3|D2|D1|D0

“T A s AT ////T A

ACK ACK ACK

N MR FTIRIRME

D7|D6|D5|D4|D3|D2|D1|D0

1st dat:

nth dat:

RS
LCD IEhiERZEEHS
XA R E WAR . Wi RSk e a1 <. BTt E / RFFKEN R .

- (MSB) | ... . . . . .. . |(LSB) .

IgE Bit7 | Bit6 Bit5| Bit4 Bit3 Bit2 | Bit1 . & Def
M E 1 0 0 F S E 0 MO 8OH
TE:

Bit 0 .

Bias
MO
0 1/3 Bias
1/2 Bias
Bit3 | Bit2 _

= E ARG %S | LCD 7~

0 X off off

1 0 on off

1 1 on on

Bit 4

M55 2R
F
0 80Hz
1 160Hz
o FHURES: 1EFE 1/3 bias BN, Bon XM HNE R ARG 28FREE, WiME = 80Hz.
o F YRS Iy A5 s AR e ), NI REANSZ 5
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HT16C22A/HT16C22AG

ERBIBMNEEDS
A T MCU KiEHdEE] HT16C22A/HT16C22AG SR AE it 25 .

IgE (1]\;15173) Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 %3](3,) i Def
TR 2 55 (1)
Hodik a4 0 0 0 A4 | A3 | A2 | Al | A0 |EonEUEELS | 00H
Hihik

7

o HUIRAS: Hidiky 00H.
o TR HNEFIA 15H J5, $8%4HE 474 00H.
o TS I A BE A R ' L, NI REANSZ R

INKRIE B S
1A F R E X LCD B 2 N AR
e (MSB) | pov6 | Bits | Bit4 | Bit3  Bit2 | Bit1 | 5P| &55 | per
Bit 7 Bit 0
PR JR A0 2 1 1 0 0 0 0 | BKI | BKO COH
e
Bit 1 Bit 0
\/\'I\’ﬁ £
BK1 BKO IRIKR S ZR
0 0 IRl BRSP4
0 1 2Hz
1 0 1Hz
1 1 0.5Hz
o FHUIRZS: INIRIDAESCIH .
o TR S Kt & i e A e R, W DhREASSZ 5200
2022-09-06
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AEREE [E A% (IVA) RE® S
WHEBHL . (Viep) 8 % & LCD TAE & A 8 ar & Al $2 40t 16 Fhfs g i R 1% 1
IhEE (MSB) | g 6 Bit 5| Bit 4| Bit 3| Bit 2 | Bit 1| Z5P) S pad Def

Bit 7 Bit 0
e SEG/VLCD JLH 5| ]
@i “DE” kit E .

RN o “VE” fiHIkAffRe/ bk
iﬁ;;%iﬁﬁ 0 1 | DE | VE |DA3|DA2 DAl | DAO | fEN&BmE %I | 70H
e DA3~DAO K% Viep
HrH g
VE:
Bit5 Bit4| SEG/VLCD HIREE &3
DE | VE |LASIBNERE | BEEThEE -

e SEG/VLCD :H 511 & 5 VLCD 51 .
o [RAE P HE R I RE T RE
# % K 2 i <, JF HAabZiek

0 | 0 | VLCDIB | ot | T H0000" LA IS oLt
AE P LR PR 2% (OP3).

o WIH VLCD 5|15 VDD 5| JHIAHE, 240K DA3~
DAO 1A “0000” LARR E P 365 HLUH FRBE % (OP3).

e SEG/VLCD :H 511 E 5 VLCD 5] A,

0 1 | VLCD 5| on o fHHE N HE L B DAt .

o JHI AR MCU #&ill VLCD 5] JIHL

e SEG/VLCD :H 5] i #E A SEG 7| .

o [RAE P HL R A IR .

1 0 SEG 5| off | e i HLE HPHE Vop 121

o ANt DA3~DAO NAT4{l, A6 H & IREE# (OP3)
HRBRRE -

e SEG/VLCD 7| i1k B4 SEG 5| [l

o fHHE PN HL R A B I RE

* 4 DAO~DA3 iz % 9 “0000” , N H1 & ERBE 4% (OP3) B fig, 4 DAO~DA3 i i B N [k
“0000” ZAMEIHARAERT, PR ERBE RS (OP3) fH5E.

o FHURAS: Mg B K 1A% hRE H. SEG/VLCD 5| i £ SEG 5]l

o 5 FiTdm S )i A B AR L), MR Re AN 32540

1 1 SEG 5| i on
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TARRIEE
7 FEFE AU R L %«

gtk

1 Power-on )

\
Internal LCD bias setting

A\

Internal LCD frame frequency setting

\

Segment / VLCD shared pin setting

\
LCD blinking frequency setting

Y

C Next processing )
( Start )

A
Address setting

EREEE/ S (Mg E )

A
Display data RAM write

Y

Display on and enable internal system clock

Y

( Next processing )
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SEG/VLCD 5| APEEFE G E

Set as the Segment pin Segment / VLCD Set as the VLCD pin
shared pin setting

I\?tﬁrnal The bias voltage is supplied by The external MCU can l\?;ﬁ;nael
ad'ﬁstargzm Programmable Internal voltage |« detect the voltage of ad'ustn%ent
! adjustment the VLCD pin )
enable ? enable ?
Y

N\ One external resistor must be

The bias voltage is supplied Next processing L connected between the VLCD

by the internal Vpp power - pin and VDD pin to determine
the bias voltage

B ;IR B [ S
o UK VLCD 5| JIA1 VDD 5l Bt e, D55 258 58S Holtek fH HUIA 25K
o BOIRANTELA RIS R AR RO 2SR, AT e i BGHRE
Holtek FELJ L Hs A 87 223K «
1. B
HAIBEEZHEBIEHEE Voo, A5 E LCD W H L Vicp.
2. KA :
KM LCD KB H E Vien, #RJE RHZHE HLIFH & Vop.
) Vieo HUE/NTEEET Vop HUER

Voltage
A

| Voo |

Voo —T— I ]
| ] |
| | v | |

Vieo —+— : I =2 iy :

i l
| I ) |
(- il
I Il 1| 1 » Time
1us 1us
S s ) e
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HT16C22A/HT16C22AG

Rz FH BB 2%

X4 SEG/VLCD 5|i# 1% & J3 SEG 5|

(M

o [RAEP B DI RE -

o fi L FL LK HT AV EB Voo FEUESR 1

Voo O i
I0 1uF
VDD
47kQ >4.7kQ = vbD
COM0~COM3  COM0~COM3
P SCL
HT16C22A
mMeu l HT16C22AG LCD panel
P SDA
SEGO0~SEGX Y SEGO~SEGX
VSS VSS
Vss O l
(2)
o fHHE PN HL R IR I RE
o i B HL T HH PN 0 1 L R AR L
Voo O L 2 i
IO.1pF
VDD —
47kQ §4.7k0 = vbD
COM0~COM3 ¥ COMO~COM3
P SCL
HT16C22A
mMeu HT16C22AG LCD panel
L 4 P SDA
SEGO0~SEGX Y SEGO~SEGX
VSS VSS
Vss O
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X4 SEG/VLCD 5|HI#1% & 73 VLCD 5|

(1)

o [BRBE PN HL R T #E T e o

e VLCD F1 VDD 5| fHlZ 8] 0525142 H BE R ke 5 fh B HL I K /)N o

Voo O @ ¢
—T—o.mF VR
1T

VDD L VDD VLCD
4.7kQ 47kQ =
COMO~COM3 [ )| comMo~CcOoM3
P SCL
HT16C22A
mcu HT16C22AG LCD panel
s P SDA
SEGO~SEGX :‘,> SEGO~SEGX
vss vss
Vss O i
(2)
o fH1HE PN L R VL Th g
e /M MCU n] A5l VLCD 5| %
Yo O 1 1
I 0.1pF
VDD 1
4.7kQ 4.7kQ ~ VDD
COMO~COM3 j‘>como~coms
3 | SCL
HT16C22A
s HT16C22AG LCD panel
g P SDA
g VLCD SEGO~SEGX :: | SEGO~SEGX
vss vss

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

HER, XERMEMERGEEMMENSE . dTRRMEELW L, REA & Holtek
[Pt AR S5 i A PR B A L

BRAE BRI RN BRI N R, i AT ESE 2 Holtek Pk AH < {5 B I -

o HAMER (BIBINER . B AR
o FRMBME S
o ARFH{E R
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48-pin LQFP (7mm x 7mm) #MEZ R <t

37 T TT 24
[E——— ——
—— - —
[E——— ——
—— - — :F
A== ==
—— =
[E——— ===y E
lHltih
=] R‘_J- ( iﬁ'i inch)
7= — i, =
=/ IE& =mA
A — 0.354 BSC —
B — 0.276 BSC —
C — 0.354 BSC —
D — 0.276 BSC —
E — 0.020 BSC —
F 0.007 0.009 0.011
G 0.053 0.055 0.057
H — — 0.063
I 0.002 — 0.006
J 0.018 0.024 0.030
K 0.004 — 0.008
o 0° — 7°
= R~F (B{I: mm)
e = P =
&=/ EE A
A — 9.00 BSC —
B — 7.00 BSC —
C — 9.00 BSC —
D — 7.00 BSC —
E — 0.50 BSC —
F 0.17 0.22 0.27
G 1.35 1.40 1.45
H — — 1.60
I 0.05 — 0.15
J 0.45 0.60 0.75
K 0.09 — 0.20
o 0° — 7°
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52-pin LQFP (14mm x 14mm) 5N R <t

H
D
G
39 27
AR ARA
40 T IT 26
o ———]
o ————
o T F
o ———]
Al B  —— ——— .
1 :DZI ‘E
o ———]
o ———]
o] m—— ° 1114
i K i+ 0oL
RATATEE :
1 13
o R~ (B{iL: inch)
1"7? = Ly =
=/ EE =A
A 0.622 0.630 0.638
B 0.547 0.551 0.555
C 0.622 0.630 0.638
D 0.547 0.551 0.555
E — 0.039 BSC —
F 0.015 — 0.019
G 0.053 0.055 0.057
H — — 0.063
I 0.002 — 0.008
J 0.018 — 0.030
K 0.005 — 0.007
o 0° — 7°
o R~F (£4I: mm)
15 = po =
=/ EE =R
A 15.80 16.00 16.20
B 13.90 14.00 14.10
C 15.80 16.00 16.20
D 13.90 14.00 14.10
E — 1.00 BSC —
F 0.39 — 0.48
G 1.35 1.40 1.45
H — — 1.60
I 0.05 — 0.20
J 0.45 — 0.75
K 0.13 — 0.18
o 0° — 7°
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Copyright® 2022 by HOLTEK SEMICONDUCTOR INC. All Rights Reserved.

A SCAF H R HOLTEK 2 4F X ATk (5 SO & B &, (HARIEE B UEf TR . SCh R BIH1{E B
RARBHE NS, Hool e 9 B . HOLTEK AEAR T =, BoneiikEn, SFEEART
WA AN FE. M. Rk, Tt S e B AR F 5 = J5 BRI 28 (RE 5T T .
HOLTEK #t3C #2215 B %G B2 N, ARMBATFEE (T, s, HOLTEK F: A%
¢ HOLTEK F 7= & A FH 75 2 b T Mg 55 B L At i DRI T 7T /8 2 6 N 5 22 4% 3 i fi 3 (1 b 77 . HOLTEK
FEULFE W, REAUCK = S TR i e A O A AR/ Yk AR e 4 L R A
HOLTEK 7= & (1) AU 58 4 1 SE 7 7K AH, Wi RZ 248 A 530 HOLTEK # 2. R FAB™E
e, SEJ7IRE LT BEAT R, R JF 48 HOLTEK %% i . HOLTEK ( & HAZAL 77, &)
A AT AHE B (BB ERR TR s mel. RN B, Bs) MR-, B
%45 B AR RGEFD A A0 iR P B AR S . HOLTEK 78 M I A% W 7R SRS 7R 52 AT A 43R 72 KL
HOLTEK #li15 AN 3550 1@ S8 oA SO T 5 B HIACR] . B BUSBCH s 2, E SRR
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