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# HT16C21A
HOLTEK RAM 857 20<4/16x8 LCD JEZ1E#7%
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o T{EHE: 2.4V~5.5V
o [N 32kHz RC k3% %%
e Bias: 1/3 8% 1/4; Duty: 1/4 8¢ 1/8
o iy F T R #4531 N LCD i Bk A= 4%
o I2C 1
o PiM1] ik LCD MiAiiZ:: 80Hz B¢ 160Hz
o ik 16x8 il RAM H SR AZA# & B ¥
L] E%*ﬁﬁ
¢ 20x4 #35%: 20 SEGs Al 4 COMs
¢ 16x8 fixX: 16 SEGs #l 8 COMs
o X Tl JRAR =X
o i/ B bk [E BN
o N 16 2% Viep HLE A EEH R
o IKTIHE
o f2{it VLCD 5l Ak % LCD TAEHL &
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HT16C21A &3 A7 0 2 Wb A1 2 DhAE LCD 541 / IXBh0 o %0 i B 2
H 80 A (20x4) BY 128 fi (16%8). HT16C21A HI# A BA R EEH T £
i LCD R, L6 LCD BB R T RSt HT16C21A i XL X 7] IPC #2
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RAM #2571 20x4/16x8 LCD JE 5115458 HOLTEK

AY
FHHEE
— () COMO
SDA  |internal RC| | i
| Oscillator = Column | | i
SCL rc »| Timing > ’Sgg-me“‘ : cbms
" |Generator] o river
Controller Display Output :8 COMA4/SEGO
< 8 »{ RAM > ! !
16x8 bits ] : :
] 1
. v g g
§ —»() COM7/SEG3
VDD O)——
( Internal —(
Voltage > ) Seet
Adjustment " ! !
VLCD Ot— > i i
LCD g : |
Voltage Segment | ! i
Selector Driver H i
Output | 1 1
[ 1
] 1
] 1
[ 1
() SEG19

5| B

vop O] 1 16 [J SEGIOVLCD
SDA [ 2 15 [1 SEG14
scL ] 3 14 [1 SEG13
vss [ 4 13 [1 SEG12
como ] 5 12 [1 COM7/SEG3
com1 ] 6 11 [1 COM6/SEG2
com2 O] 7 10 [1 COMS5/SEG1
coms ] 8 9 [0 com4/sEGO
HT16C21A
16 NSOP-A
-/
vDD 1 20 [1 sEG19/VLCD
SDA 2 191 SEG18
scL O3 18 1 SEG13
vss 4 17 3 SEG12
como 5 16 [1 SEG11
com1 6 15 1 SEG10
comz 7 14 1 SEG5
coms e 131 SEG4
COM4/SEGO [ 9 121 COM7/SEG3
COMS5/SEG1 [ 10 1130 COM6/SEG2
HT16C21A

20 SOP-A/SSOP-A
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RAM 57 20x4/16x8 LCD IE)#54158

51 BMi5i AR

vDD [ 1 = 24 [ SEG19/VLCD
SDA [2 23 [1 SEG18
scL O3 22 [1 SEG15
vss [4 21 [ SEG14
como 5 20 [1 SEG13
com1 6 19 [ SEG12
comz2 7 18 [J SEG11
coms 8 17 [ SEG10
COM4/SEGO ]9 16 [1 SEG7
COM5/SEG1 [ 10 15 [ SEG6
COM6/SEG2 [] 11 14 [ SEG5
COM7/SEG3 [ 12 13 [ SEG4
HT16C21A
24 SOP-A/SSOP-A
-/
vDD []1 281 SEG19/VLCD
SDA 2 27 [ SEG18
scL O3 26 [ SEG17
vss [4 251 SEG16
como 5 241 SEG15
com1 6 231 SEG14
com2 7 221 SEG13
com3 8 211 SEG12
COM4/SEGO []9 20 [J SEG11
COM5/SEG1 []10 191 SEG10
COM6/SEG2 [] 11 18 | ] SEG9
COM7/SEG3 [ 12 17 |1 SEG8
SEG4 []13 16 [ 1 SEG7
SEG5 []14 15| ] SEG6
HT16C21A

28 SOP-A/SSOP-A

5B &R i i)z
SDA /0 |PPC 42 B ATHERRIN / fi
SCL I PC # LB ATH BN
VDD — | IEHEHEE
VSS — | E, H
o Xt T4 VLCD 5| i 25 4555 i, £ VLCD 51 AT VDD 5| i 8] 2 2 —
j:gi;%lgﬁﬁfiﬂ, % HL B A SR g VLCD 5 I fm B LR . P R 1 22 T
He K He
VLCD — e WEBHLE AR IhAE AT FOR A% Vieo HUE. W VLCD 5 A A s R4S
S, AR EIEANE T VLCD 51
o X745 VLCD 5 Jdr 3 (8 F,  nlimE i 236 5 B AL VLCD 51 B e
JE NG FE R P B L VLCD 51 &
COMO0~COM3 O |LCD COM #ith
ggx;‘gggg O |LCD COM/SEG & H 3tz
SEG4~SEG19 O |LCD SEG #ith
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HTI6C21A #
RAM BR57 20x4/16x8 LCD X115 %122 HOLTEK

. Ky aRATAN
R ISER =Y
SCL, SDA (for Schmit Trigger Type) COMO0~COM7; SEGO~SEG19
L 4 O VDD
Vselect-on O
1
VU
Vselect-off O
T
L O VSS
WIRS#
LR B I TR oo Vss=0.3V~Vss+6.5V
B TN LT oo Vss=0.3V~Vpp+0.3V
BEATURLIE oo e -60°C~+150°C
TABIRIE oo -40°C~+85°C

T KB ASRIEAUE )R, BRSO UE Y ERS Rag ki E . B
IRHUE FrAE B bR asye BAMG TARRES, i B K br o Y A 2%
PER AR, ATRERZML A AT S

N =
BERBESMN
Vss=0V; Vpp=2.4V~5.5V; Vico=2.4V~5.5V; Ta=-40°C~85°C
- , MR 514 = = .
me 2% - B/ | BE | Bk | B
Vob %15
Vop TAERE — — 24 — 55 Y,
Vien TAEH & — — — — Vob A\
3V TetE, Vieo=Vop, 1/3 bias, _ 18 36 pA
I T ficp=80Hz, LCD &&/nitE,
o ! Wk RS IRG w TR
5V |DA0~DA3 %% A “0000” — 25 50 | pA
3y | EH# Vieo=Vop, 1/3 bias _ 5 5 HA
| T fieo=80Hz, LCD &on5%H,
opt g WS R GRS TT I
SV IDA0O~DA3 BN “0000” — 4 10 LA
3V | Eti#H, Vieo=Vop, — — 1 LA
Ists FEHLE AL LCD &ork M,
5V | W R LR A% A — — 2 pA
Vin 1 B PR L — |SDA, SCL 0.7Von | — Vo \Y
Vi % HL P AN LR — |SDA, SCL 0 — | 03Vop| V
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# HT16C21A4
HOLTEK RAM 57 20x4/16x8 LCD IE)#54158

e
we s — ’m“‘ﬁzéz Bl | Am | BA | B
I NI IR — | Vin=Vss B Vo -1 — 1 HA
s 3V B 3 — — mA
To K RSP8I HH LA sv Voi=0.4V, SDA 3| i . — — A
- LCD COM et 3V | Vien=3V, Vor=0.3V 250 | 400 — LA
5V | Vieo=5V, Vor=0.5V 500 800 — uA
o LCD COM ¥t i 3V | Vieo=3V, Vou=2.7V -140 | -230 — HA
5V | Vieo=5V, Vou=4.5V =300 | -500 — UA
- LCD SEG 3V | Vieo=3V, Vor=0.3V 250 | 400 — HA
5V | Vien=5V, Vor=0.5V 500 800 — LA
e 3V | Vieo=3V, Vou=2.7V -140 | -230 — uA
lorz | LCD SEG ¥Rt 5V | Vier=5V, Vou=4.5V 300 | -500 | — | pA
R S A
Vss=0V; Vpp=2.4V~5.5V; Vicp=2.4V~5.5V; Ta=-40°C~85°C
we o AR B | 8% | B | w8
Vop %1t
fieor | LCD i 4V | 1/4 duty, Ta=25°C 72 80 88 Hz
fico:  |LCD Wi 4V | 1/4 duty, Ta=25°C 144 | 160 | 176 | Hz
ficos  |LCD i 4V | 1/4 duty, Ta=-40°C~85°C 52 80 | 124 | Hz
ficps  |LCD MiAiZ 4V | 1/4 duty, Ta=-40°C~85°C 104 | 160 | 248 | Hz
Vror B HEE — — — — 100 mV
RRvop | b HEZ A H R Jd e — — 0.05 | — — | V/ms
tror Vo TRHFF1E Veor HIH /N ] — — 10 — — ms
ZRE SR - °C B0
Vbp=2.4V~5.5V | Vpp=3.0V~5.5V
= SH 1 B
=N | mK | & | ®mK
fsoo | I AP — — 100 — 400 | kHz
tour | RS IR ] %ggfﬁ%?ﬁgiﬁ%‘?ﬁf%%ﬁilﬂﬁ?” 4.7 — 1.3 — us
tuossta | Start RASREFIS 8] | SRS, FRA— ARkt | 4.0 — 0.6 — us
trow | SCL i FE~F-) [A] — 47 — 13 — s
tmon | SCL 7oy H T~ [A) — 4.0 — 0.6 — us
tsusta | Start JRA 5 B K [A] NEEERIEN START 55 HK | 4.7 — 0.6 — us
tuppar | HUHE CRAFIT (] — 0 — 0 — ns
tsupar | B T B (] — 250 — 100 — ns
tr SDA 1 SCL _EFHf ] | 73 — 1.0 — 0.3 us
tr SDA 1 SCL " a] | 7 — 0.3 — 0.3 us
tsu:sto | Stop PR 1 Y [ — 4.0 — 0.6 — us
tan | A0 Ry TR — — 35 — 0.9 us
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HTI6C21A #
RAM 51 2054/1658 LCD BE711585 HOLTEK

" Vor=2.4V~5.5V | Vop=3.0V~5.5V | =
: B Mt B

® | &KX | & | BK

o
Jjo

B N\ T DR 1)
( SDA #1 SCL 5 i)

T XEESHEGE VRPN AEE R, IFE 100% MK .

tsp g 75 100 1) s 1)

100 — 50 ns

B [E]

tsu:pat
'\__ - :'

5_ l— || T

.S g . |<_tHIGH tsuE:s.T/.%.”
SDA X ><
ouT

RS RFE
OB AE— 8 oA NaE s, DU R IEFIZ1T, W MBI,
VDD

A

RRVDD

A

<

< Veor

» Time

R, (ERIEIFE /RN, 5 E e AL PR AR 2, WA ES E
AL (POR) HLEE LV IR TAE. 8 TAEMAMR], Wi Voo HLE N FEEIME T &
ANTAEHERRS I, 252000 2 b AL 26 F. a2, Voo HLEQT
3] ov HAE B TH B IR TAE 2 JT 2 iR/ R FF 10ms 1 OV L.
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# HT16C21A4
HOLTEK RAM 57 20x4/16x8 LCD IE)#54158

et AR
tBEi

;%E,E MBI N EB S A R WIAEA . D E R I AE AL S IR S R B
N
o T 1) COM/SEG % i #8515~ Viepo
o JEFE 1/4 duty FiHIAT 1/3 bias IRFNIE R .
o AR 71 LCD bias &4 288 A K IRES
e LCD WoRibFRFIRES .
o PN HL IR R B T RE AT fE .
e SEG/VLCD FLH 5] |~ SEG 5l .
e VLCD 5| JEIFIAS I S Bk BE
o WISIZ N 80HzZ.
o [NIRIIRERRRE -
LHE, N 1 ms N PC R B SR LR, DSBS E.

SRFESE - RAM &1
HT16C21A B A 16x8 £ RAM H Tifif7 LCD &%, XH5 “1” A
SN LCD fiss, 5 “0” MFEXT R LCD &K,
RAM $i#E N A H 38 8 LCD . RAM 5 1 %1 {#) SEGs 5 H X W (11 COMO

—ITAE. fERZH LCD MAF, 2%, 2 3 HIFE 4 5 SEGs 4 7] 5 H
XN COMI. COM2 Fl COM3 431 & H - RAM % 55 LCD # L 56 2 U0 T

W4 | COM3 | COM2|COMI | COMO | 4 |COM3|COM2|COM1|COMO | it
SEG1 SEGO 00H
SEG3 SEG2 01H
SEG5 SEG4 02H
SEG7 SEG6 03H
SEG9 SEGS 04H
SEG11 SEG10 05H
SEG13 SEG12 06H
SEG15 SEG14 07H
SEG17 SEG16 08H
SEG19 SEGI18 09H

D7 D6 D5 D4 D3 D2 DI DO | i

20x4 B RIENAT RAM BRET
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HT16C21A

RAM BRET 20x4/16x8 LCD IE 50454152

HOLTEK i ’

Wit | oo | aoy | oo | COvl coms | comz | comt | como | st
SEG4 00H
SEG5 01H
SEG6 02H
SEG7 03H
SEGS 04H
SEG9 05H
SEG10 06H
SEGI1 07H
SEG12 08H
SEG13 09H
SEG14 0AH
SEG15 0BH
SEG16 0CH
SEG17 0DH
SEGI18 0EH
SEG19 OFH
D7 D6 D5 D4 D3 D2 DI DO €7
16x8 T/R1RAY RAM BLGT

MSB LSB

LCD D7 D6 D5 D4 D3 D2 D1 DO

LED |LED7|LED6|LED5|LED4|LED3|LED2|LED1|LEDO

I’C # 0 S BBEmER

W B IR 72 & 9 A I SR LCD BK B0 (5 5 32 1IN Fr . R GTI BHAIR (fovs) TRIE
LCD Wi . R45 ERAGIIIE, RGRG w544 T 15 1ERES

LCD Bias %4 88
LCD 42 & (Vor) K H (Vieo — Vss)o LCD HJE A JE I VLCD 5 2 £t 1 B 1 13k
AT BN T P M
1/3 8% 1/4 W B 5, 8L VLCD 5| AT VSS 5] Jl 2 18] P #534 522 1) PY A £ BE H
BELZ3 5 Al 3045 4 v a) m LD H e B R AT S8 1/3 (i B R
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HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

LCD IRENE R 2

COoMo

COM1

Com2

ComM3

SEGn

SEG n+1

SEG n+2

SEG n+3

o X4 LCD WankE 0k 1

Vieo

Vicop - Vor/3
Viceo - 2Vop/3
Vss

VLCD

Vicop - Vor/3
Vieo - 2Vop/3
Vss

Vieo

Vicp - Vor/3
Vieo - 2Vop/3
Vss

Vieo

Vicp - Vor/3
Vico - 2Vop/3
Vss

Vieo

Vico - Vor/3
Vicp - 2Vop/3
Vss

Vico

Vicp - Vor/3
Vicp - 2Vop/3
Vss

Vieo

Vieo - Vor/3
Vieo - 2Vorl3
Vss

Vieo

Vico - Vor/3
Vicop - 2Vop/3

Vss

¥E: teeo=1/fiepo

|

/4 duty 1 1/3 bias I}, JEJEA LCD Sostn T K Frs:

>

[l

=

-
! LCD segment
State1

(on)
| "9 000

_—

State2
(off)

LT L OO0

1/4 duty #1 1/3 bias IEENRTEAZE (Vor=VLcp-Vss)
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HT16C214 #
RAM B/ 20%4/16%8 LCD IE51{5 4 HOLTEK

o >4 LCD RN AL 1/8 duty A1 1/4 bias I}, HIEIEA LCD Eonin R & fin:

[ 4 >
< LoD |
| | LCD segment

Vieo J— J_
Vico - Vorld — — o — S(ls:]e)1
CcOoMo Vico - 2Vorl4 I_L

Vico - 3Vorl4

v LI
Vieo

Vico - Vorld — —I_ 1_ — M (off)

COMT  Vico- 2Vorld —<)—.—‘—‘—

Vico - 3Vop/d  —

Vss

Vico

Vico - Vopld — —

com2 Vico - 2Vorl4

5

Viep-3Vop/d  — -
Vss

Vieo

5
I

Vico-Vorld 4 —

COM3  Vicp-2Vopld

Vicp-3Vopld  — — — J_
Vss

Vieo
Vico-Vorld = ™1 ™1 M

~O—C
~O—C
@

Viep - 3Vopld  — t— — =

Vieo

Vss —I_
Vio-Vorld = — —  — —I_

COM5  Vicp-2Vop/4

Vieo - 3Voptd  +—  — L— - -
Vss

Vieo J_
Vio-Voeld 4 — — /@ — —
COM6  Vico-2Vopld _._._._C)_

Viep-3Vop/d — +— — — =

Vss

LT
Vieo J_

Vico - Vorld — — —
com7 Vico - 2Vopl4
Vico - 3Vopl4 — — —
Vss —I_

Vieco 1 — M

Vico - Vorl4
SEGn Vico - 2Vopl4
Vico - 3Vop/4

—
I
I
I

Vss  —

R i — = —

Vico - Vorl4

SEG n+1 Vico - 2Vopld

Vicp - 3Vopld

Vss — — =
Vico i i i i —

Vico - Vorld

SEGn+2  Vicp-2Vopld —

Vico - 3Vorl4

—
I
I

Vs —

Vieo — — —
Vico - Vorl4

SEG n+3 Vico - 2Vopld —
Vico - 3Vorl4

Vs — =

1/8 duty 0 1/4 bias IRENIER K ZE (Vor=VLco-Vss)
F: tuep=1/ficpe
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# HT16C21A
HOLTEK RAM 857 20<4/16x8 LCD JEZ1E#7%

SEG Iz

LCD 3K z # £ 41, & 20 /> SEG % ! SEGO~SEG19 % 16 /> SEG #i 1! SEG4~
SEG19, X%t SEG N H#:5 LCD MMAHIZE. I 2 HEH COM 155 Fl 8wt
728 N e 72 42 SEG fn b5 5. WA SEG %= /b T 20 8¢ 16 B, N
KA SEG iy H N AR FF I OIR S

COM IREhig

LCD K zh £t 3, & 4 4> COM #ij i (COM0O~COM3) B¢ 8 4~ COM #ii H (COMO~
COMY7), iX%E COM M E#:5 LCD [HARAHE. AT LR LCD KA1 X 7= Ak
COM {55 . Al Y COM /> 1 4 5 8 B, MISRAEH ) COM % i
N ARFF T RS

okl isEay

A AR AT R SEILE 2R RAM k. 2L R VFAE o) RAM AT A7 BN 2K
BABE AN BN BRI TR AR, 7 SGIE I Rk RR A ) kiR Bt
frliate.

INFRTIRE

ot A5 2 AN AR o S PR AR i 2 0 A B AR A BEAS SRR BE AR TN AR o
DN BRI T RGP R B0 . RGN N R ) E R R T8 Fy
AR, N R PTR

INKRIR TARRAELE INFRITER (Hz)
0 0 NG
1 fsys/16384 2
2 fsvs/32768 1
3 fsvs/65536 0.5
HT16C21A S HEPIAFIORAR, Ad i i B dy &35 4% 2 80Hz I& /& 160Hz.
MR Vieo HEIFEE

o B Viep TR HAL & 4 A R BE L BE AT — A 4 A7 il g FE 22, 18I Viep
LR VR R iy 2 AT $R 43t 16 25 H s 1A B 10
o N Viep VAR LE ¥ U0 N B TR
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HT16C214 #
RAM 857 20<4/16x8 LCD B8543 HOLTEK

LCD Bias |
Generator |

o 4 7 T] i FERAUTF IS AN Ve it HUE A9 58 R A0 F R P :

Bias .
e 1/3 1/4 pad
00H 1.000%Vpp 1.000%Vpp BRINE
01H 0.944xVpp 0.957%Vbp
02H 0.894xVpp 0.918%Vpp
03H 0.849%Vpp 0.882xVpp
04H 0.808%Vpp 0.849%Vpp
05H 0.771%Vpp 0.818%Vpp
06H 0.738%Vpp 0.789%Vpp
07H 0.707%Vpp 0.763xVpp
08H 0.678%Vpp 0.738%Vpp
09H 0.652%Vpp 0.714%Vpp
0AH 0.628%Vpp 0.692%Vpp
0BH 0.605%Vpp 0.672%Vpp
0CH 0.584xVpp 0.652%Vpp
ODH 0.565%Vpp 0.634%Vpp
0EH 0.547%Vpp 0.616XVpp
OFH 0.529%Vpp 0.600%Vpp

I’C $B1T73%0
Z0 SRR PC AT, WIAEANAI Y IC B R rp 47 X0 R W ki@ s, Bl —2%
AT EE 2 SDA Fl— 25 ERATIHR 2k SCL. X P 262640 il 38 ik BLAYE Ol 4.7kQ 1)
PR EHSEREFEME. 2 PC SR THE, XWFLEE NEHT. 51PC#
1R I 100 5 L DA 200 T W T I B84 AR T i i H - DASIZEN wired-or DhRE . X
M 1PC B0 S I A T an B ds A5 5

BIRHBE

7E SCL=1 #[a], SDA s 7 AN PR FrFSE « 1LY SCL=0 K, SDA JHI1IH
AR, T E R
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# HT16C21A4
HOLTEK RAM 57 20x4/16x8 LCD IE)#54158

o\ /X

Data line stable; Change of data
Data valid allowed

START #1 STOP {55
e 7E SCL=1 8], # SDA ME2E Nk, F£RA STARTE5.
e 7£ SCL=1 #la], ¥ SDA KA N, KN STOP (55,

e START 1 STOP {55 S H N K H . K START {5 5 )5, IPC RZ&¥A it
FIRRIRES. K STOP 555, fE—B N 12C S ZH AN AT 25 IR
&=

o IR KILE E START(Sr) 1 51 A& STOP (55, M PC B MRETRRIRES .
BT, START {55 AlEE & START(Sr) 15 S EINRE_ERAMFI .

J— | _—— | R
SDA | | § | / | SDA
| -0 |

START condition STOP condition

SDA 2k FHIEEAN 7 K L2 8 L. AR T A 71 B H 2 AN 52 IR
BT IUREE — N NE AL B S AL .

=™ i-
| ' |

son O\ OO

_____

NEES

o & 8 LA G #RER — NN EAE T . ZNEE T NI K E PC B HIIRH
o TN A AN RLE I Bl KRS

o - HEVLHECHI MM SHE M B RS 75 Ja 77 A2 — A ACK BB 5 o

© FRIENLEAR T 1R 4 A ZBAE N I K b BT KS SDA ik, I A AL BRI
ot e e FEL T 4 ) PR A LT

o EMLIUTT E MHLR B Ji — A= 4 I AR il — AN TE R (NACK) 15 5 P
MALEE FEE K3k o AEXFIIE DL T, EHLBEICT 06 ZUE 55 T A I B ik 39 1)
R 2 R R N . NS E—> STOP {5 5 B & START 15 5.
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HTI6C21A 74¢>
RAM 51 2054/1658 LCD BE711585 HOLTEK

1 1
! v
Data Output 1 i
By Transmiter ' H
| Y === ===-
H not acknowledge
i ______ 98 ——¢
1
1
| ~ '
]
1
1
]
1
1
|
]
1

Data Output

1
1
|
By Receiver H
|
H acknowledge -4
SCL From '
Master ! 1 2\ 7 8 9
LS
START
condition Clock pulse for

acknowledgement

MANF 1k

o LHLKIL START 15 5 /5, W ARHM R MNIIETFT . 38— AT 7 42
EMNUHNE, 558 AT %/ BAr. M R/W 2 “17 B, GBSl 2 “07 i,
P EAE,
e HT16C21A iAo “0111000”7 o & F U B HbHEAT 54 H 5 5 & N0
HEBEAT ER A . A R A ML E R B B S S AR AR DTS, 4o
SDA 2§ ¥ — B E S
|

| Slave Address >
|
|

MSB LSB

0 1 1 1 0 0 0 R/W

T ENEEM A H— START (55, —ANHR / BALRK ML, —AN a4
FH, AR E T T A STOP 55 A k.
|

[ Slave Addr | le ommand byt [ -Command sening—>I
S | 0 | 1 | 1 | 1 | 0 | 0 | 0 | 0 BIT7|BIT6|BIT5 BIT4 BIT3|BIT2|BIT1|BITO BIT7|BIT6|BIT5 BIT4 BIT3|BIT2|BIT1|BITO P
4 A A
Write ACK 1 ACK on ACK
= s e ] A A
FHE#REDS

£~ RAM BN EEBRET

7R RAM #5210 S5 H#EH—A START (55, — ANk / S AL ALHBHE,
AR TN, I RE AT, AR VRS STOP {5 S 4L

159
o
I d ommand byt Register Address byt L Data byt !
| ] | ]

| S | 0 | 1 | 1 | 1 | 0 | 0 | 0 | 0 | BIT7|BIT6|B\T5 BIT4 BIT3|B\T2|BIT1|BITO BIT7|BIT6|B\T5|BIT4|BIT3 BIT2|B\T1|BITO |D7 | D6 | D5 | D4 | D3 | D2 | D1 | D0| P

) ) [y

Wt(e ACK ACK ACK ACK

£~ RAM BN HIEFTHERE
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HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

HOLTEK i ’

£~ RAM I 5 N1k
Ki% START 55 )5, — ML / GO ML RERE RIXE PC MLk, BhE—
NS AN

iy A 7 AR 8 18 RAM 2977 8 bk, 1% 3577 s Ukt 9 2505 5 N A 3tk
hEFRER. BB RGBS NN ISR, < ERbtfeEra3m “1” , FkAres
R R — A BB 5 50 B — AN AT BN 4P b 4Tk ) B
7~ RAM By Kk i) (1/4 duty BRshEL A 09H, 1/8 duty IX3h#EA 9 OFH),

= AY
HuhikFE4H 4278 00H.
: Slave Addr : L Command byt J L Register Address byte—»'
| S | 0 | 1 | 1 | 1 | 0 | 0 | 0 | 0 BIT7|BIT6|BIT5 BIT4 BIT3|BIT2|BIT1|BITO BIT7|BIT6|BIT5 BIT4|BIT3 BIT2|BIT1|BITO
Write T 18 ond,
ACK ACK ACK
| te | | t | L te |
Data by Data by Data by
D7|D6|D5|D4 D3|D2|D1|D0 D7|D6|D5|D4 D3|D2|D1|D0 // D7|D6|D5|D4 D3|D2|D1|D0 P
] I/ T
1% data 2" data N" data:

ACK

ACK

ACK

ACK

N FH 2R RAM HIEEN#RE

T8 RAM 5481E

AR, FEHLBEE ML L F 2 E HT16C21A 5. R/W AL (= “07)
ZIER—ANENL A TG NN SR A 1 A A7 A b 7 . 4 E
SE R AR AR AL, 73— START 15 5 MWL I R 3% 5 PC gk, %
BEHERRWAL(=“17). e RIEEIE SO BN BAE T a4 <17 .
BRI S B R RE Y Ana B RE R, EAUR B N B RS I R
A H IR A N B Anae 24 EHBHEFE 41 BB R RAM BB L (1/4
duty Xz 09H, 1/8 duty XA ZN OFH), HuhkFe 4454 00H.

HEEHIE R S R AR, BB EHLUKE A STOP 55 .

" dd | 1.
|
[ofrfr]r]ofo]e]o]

Write
ACK

| L i Address b |

mmmmm d b

|T|

ACK

I
| Y
| S BIT7|BIT6|BIT5|BIT4|BIT3|BIT2|BIT1|B\T0 BIT7|BIT6|BIT5|BIT4|BIT3|BIT2|BIT1|BITO

15 o
ACK

Data by

L Data by

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

D7|D6|D5|D4|D3|DZ|D1|DD

Data by

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

: Device
s|o|1|1|1|o|o|o|w

Rea

19 g

g

d

ACK

ACK

ACK

//
1

N g

ACK

tled

NACK
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HTI6C21A #
RAM BRET 20x4/16x8 LCD IE 50454152 HOLTEK

SR
ﬂ:T%HEﬁ%KPPV
Zan A T MCU KIEHHER] HT16C21A A7 at
Ik =3y (1]\:5]73) Bit 6 | Bit 5 | Bit4 | Bit3 | Bit2 | Bit 1 (;;ist];) &F R/W | Def
HIN fHdr | 1 1 0 0 0 0 0 0 0 W
é\
pedt F ST
HodilF5 % nd X X X X | A3 | A2 | Al A0 | SRR | W | 00H
ALUE R
T
o FHURA: bbbk )y 00H.
o LTS I A H R R s L, W BLIhREAS 2R .
o 1/4 duty XA, GnsRHbhEFR £ AR 09H, FREHE A7 00H.
o 1/8 duty Mz, iR HuhkfaE AT OFH, $8%FE 478 00H.

REHER S
g Fi5 (MSB) | i 6 | Bits | Bita | Bit3 | Bit2 | Bit1 | TSP % | R'W | Def
Bit 7 Bit 0
X 2 5 A
ZEEM%E‘C&E”“ s 1 0 0 0 0 0 1 0 w
e M
%‘“y Mbias B | 0w | x| x | x | X | X | X |Duty| Bias W | 00H
o]
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 LHUIRZS: 3% 1/4 duty i Hi AN 1/3 bias [ERBHHE
o 5 FTn S (1 & BE 2 R e U, W B ThBER A2 540
ARG wS
IR F1 (M.SB) Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 (L.SB) %3 | R'W | Def
Bit 7 Bit 0
A
AAPARE | | o 0o 0o | 0 1 ] 0 o0 w
[i18e8g
ARG RG R
NFFIR 1 R ond X X X X X X S E W | 00H
il
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HDUE£?$$

HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

e
Bit1 | Bit0 " _
g E REBRGIR 7S LCD &R
0 X off off
1 0 on off
1 1 on on
.L%%@.ﬂ%%mﬂmﬁﬁﬁﬁaﬁ%mo
o 5 FTm 5 (1) i A B R 8 U, W BL D REANZ 52
MiIsH 2R a5 &
121 A AL BEMUIR
IIRE F (M.SB) Bit 6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 (L.SB) %3 | R'W | Def
Bit 7 Bit 0
i A 2 i 2 1t 1 0 0 0 0 1 1 0 W
MO 15 B ond X X X F W | 00H
TE:
Bit 0
G
F
0 80Hz
1 160Hz
o [HURAS: midiZ )y 80Hz.
o 5 FTdm 5 (1w A B R R e U, W BL DI REANSZ 52
INKRSTZR G5 S
1t 2 FH R SUR R R SR IR AR
Thae =35 | (MSB) | b6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | TSP | &35 | R'w | Def
Bit 7 Bit 0
IR BRI A 4 1st 1 0 0 0 1 0 0 0 W
DR R A 56 15 2nd X X X | BK1 | BKO W | 00H
T
Bit1 | Bit0 .
[RIFRSRIZE
BK1 | BKO
0 0 | AERIEIH
0 1 2Hz
1 0 |1Hz
1 1 |0.5Hz
o FHURZ: NURINAEIS M.
o 5 FTdm 5 (1) A B R R E U, W BL DI REANSZ 52
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HT16C21A

RAM BRET 20x4/16x8 LCD IE 50454152

HOLTEK i ’

AR EIEEE IVA) IR E4S

W (Viep) i8IS 15 B LCD TAE B T 1A 5 iy & nl $2 4t 16 FhAs e v & A B2 ik
T
st | eoae | (MSB) | . . . . . . (LSB) 3
TIgE | FH | g, | Bit6 | Bit5| Bit4 Bit3 Bit2 Bitl| & R/W | Def
IVA |
e 1 1 0 0 0 1 0 1 0 w
e SEG/VLCD 3t 5]
JH @R “DE” Af
KiLHE.
IVA | o “VE” {ifHRffi#k
oy ond X X | DE | VE | DA3 | DA2 | DAl | DAO B P o W | 30H
W THEE .
e DA3~DAO Fi ki
Viep it HE
T
Bit5 | Bit4 | SEG/VLCD | AERELE 23
DE | VE | FHSIEIERE | AR INEE !
e SEG/VLCD H:H 5| jil % & N VLCD 5l il
o AL PN HE LT TR S T
o WM ZH 7E VLCD 5| il 5 VDD 5| il 2 18] 3% $2 — > 4h & i
0 0 |vicp am off RH, % L BH O SR U 2 & B, 9 H % 20K DA3~DAO
! PEBABRT “0000” LLAM )L AH DAAE 8 P 30 s B Bl 25
(OP4),
o U VLCD 5] 1 5 VDD 5| il # iE, 4 Zit ¥ DA3~DAO
AriA “0000” LLKREE P98 L BREE S (OP4).
e SEG/VLCD F:H 5| # A VLCD 5.
o fHHE PN HLE L I e .
0 | 1 |VLCD3IH N g VLCD Bl AL, AT MCU host il VLCD 3]
JETHL S
e SEG/VLCD JLH 5| % E N SEG 5.
o [RAE PN LT IR S Tt
L] 0 |SEGSIW Off | o {578 L FE i )y 3 VDD 44
o RNi DA3~DAO NAfT4ME, PEBHEIREES (OP4) #RERAE.
e SEG/VLCD 5| j{li% & N SEG 5|l
L] 1 |SEGSIH ON | o sl S S
o FHULRAS: [RASEE M EMEEIIfE H SEG/VLCD 5| i1 & Jy SEG 5.
e 1 DAO~DA3 {7 ¥4 “0000” B, PHSHEEIRME A (OP4) FREE. 24 DAO~DA3 B NER T “0000” 22 4b
P EER, W ERER (OP4) {FE.
o LTS WA A H R R s L, W BLIHREAS 2R .
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g‘¢> HT16C21A
HOLTEK RAM 857 20x4/16x8 LCD JEZ)#5#7%

TARREE
7 I 2 IR %
aft

Power-on

| Internal LCD bias and duty setting |

!

| Internal LCD frame frequency setting |

!

Segment / VLCD shared pin setting

!

LCD blinking frequency setting

( Next processing )

EREIEE /S (MR E )

Address setting

!

Display RAM data write |

!

| Display on and enable internal system clock |

Next processing

Rev. 1.30 22 2024-06-21



HTI6C21A #
RAM 51 2054/1658 LCD BE711585 HOLTEK

SEG/VLCD RS HMAEPEE AL E

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

nternal voltage’
adjustment
enable ?

The bias voltage is supplied by The external MCU
Programmable Internal voltage |« can detect the
adjustment voltage of VLCD pin

nternal voltage’
adjustment
enable ?

Y

[The bias voltage is supplied b \ One external resistor must be
internalg\;/ ovfé)r Y Next processing < connected between the VLCD pin and
P VDD pin to determine the bias voltage

FE I R T 4 R G
o U4 VLCD 5| J{IF1 VDD 5| s pd vy, 0] 58 20 4 1308 1 Holtek £ H W 22
o U AN IELAE Y R LRI A ER ] BE i R .
Holtek FE I H s A I 37 225K -
1. EHB
HIT R EEEIREE Voo, SAJEH A LCD JXEIH & Viep.
2. K HLIF «
H Y H LCD KB HL K Viep, 2R)G M8 i HIE R Viopo
® Y Viep /N EEET Vop KR :

Voltage

A

Vieo
VLCD -1

P> Time

1us

1psl —

'
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# HT16C21A
HOLTEK RAM 857 20x4/16x8 LCD JEZ)#5#7%

Iz FH B8 i

% SEG/VLCD 5|i# 1% & A SEG 5|

1/4 Duty
Voo @ @ I
l0.1pF
VDD 4.7kQ ; a7vQ VoD
COMO~COM3 > COM0~COM3
B SCL
HOST HT16C21A LCD Panel
- @ - SDA
SEGO~SEG19 > SEGO~SEG19
VSS VSS
VSS ' l £
1/8 duty
Voo @ @ I
l0.1pF
VDD 1
4.7kQ 47kQ VDD

NV

COMo~COM7 COMo~COM7

SCL

\

«———— @ ———p{SDA

SEG4~SEG19 SEGO~SEG15

HOST HT16C21A LCD Panel

VSS VSS

B ]

LR AE Vier R TAEED)RERRBE, B R B PR VDD $ 4t
2. USRS Viep LR S ThAE M BE, B AR HH P S A B F R SR AL, A B R T IE R DA3~DAO
AT =
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HT16C21A

RAM BRET 20x4/16x8 LCD IE 50454152

HOLTEK i ’

% SEG/VLCD 5|B#1% & A VLCD 5|

R MR Vieo B R D) RERRAE, VLCD H1 VDD 5| il 2 [8] 05 251 4 i BH >R 1

5E i B FRL S K/
1/4 duty
Voo @
0.1pF VR
Au
VDD ; VDD  VLCD
4.7kQ 4.7kQ
COM0~COM3 N como~coms
B SCL
HOST HT16C21A LCD Panel
P SDA
SEGO~SEG18 N SEGO~SEG18
VSS ES
Vss @ l i
1/8 duty
Voo @
0.1uF VR
Au
VDD L VDD  VLCD
4.7kQ 4.7kQ
COM0~COM7 N COMo~COM7
P SCL
HOST HT16C21A LCD Panel
B SDA
SEG4~SEG18 N SEGO~SEG14
S VSS
Vss @ l £
Rev. 1.30 25 2024-06-21




HT16C2IA
RAM 857 20x4/16x8 LCD FE7177#75

HDuEK74¢>

M ES Viep HEL B JH B I REfHi A, SEG/VLCD L 5] ¥ & A VLCD 5| |, 1
B A B B RS AL, SRE T Vop HUJE, i1t DA3~DAO 7% &, M
VLCD 5| JIE N4 H 51, mlaEd 45 MCU host #5301l VLCD 5] JHIH HE T o

1/4 duty
Voo @ I
lO.WF
VDD £
4.7kQ § 47kQ vbD
COMO~COM3 » como~com3
P SCL
HOST HT16C21A LCD Panel
@ P SDA
VLCD SEGO~SEG18 | SEGO~SEG18
VSS VSS
S }
Voo @ L I
—T_O.1|JF
VDD =
4.7kQ § 4.7kQ vbD
COMO~COM7 » COMO~COM7
P SCL
HOST HT16C21A LCD Panel
@ P SDA
VLCD SEG4~SEG18 N SEGO~SEG14
VSS VSS
Vss @ l £
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HT16C214 74£>
RAM B/ 20%4/16%8 LCD IE51{5 4 HOLTEK

HEER

WER, KERHNHREEMMENSE. B TEXMEELHE T, =ERN,
%) Holtek M3t ASREUSHT A I B3EAE H

BIRAE BRI RN B F R, s AT % Holtek PubiAH {5 2 U -
o BPR(E S (ERAMERST . WA MG H A )
o B RME S
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HDEﬂﬂ(i‘

HT16C21A

RAM 57 20x4/16x8 LCD IE)#54158

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

A

16 9

I

1
°

SEEEEE

e

R~ (B4L: inch)
% = =
B/ME | HAE BAME
A 0.236 BSC
B 0.154 BSC
C 0.012 — 0.020
c’ 0.390 BSC
D — | — 0.069
E 0.050 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
= R~F (E{L: mm)
= = =
B/ME | HAE BAME
A 6.00 BSC
B 3.90 BSC
C 0.31 — 0.51
c’ 9.90 BSC
D — | — 1.75
E 1.27 BSC
F 0.10 — 0.25
G 0.40 — 1.27
H 0.10 — 0.25
o 0° — 8°
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HT16C21A

RAM BRET 20x4/16x8 LCD IE 50454152

HDEﬂﬂ(i‘

20-pin SOP (300mil) 5N R ~F
PHABAAAAAAN
20 11

A

! 10/,
v B 1 Hﬁﬁ HEEH A

>t

R~ (B4L: inch)
5 = =
&/ME HEUE RAE
A 0.406 BSC
B 0.295 BSC
C 0.012 | — 0.020
c’ 0.504 BSC
D — | — 0.104
E 0.050 BSC
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° — 8°
= R~F (BAI: mm)
55 = =
BME | HAIE BAME
A 10.30 BSC
B 7.50 BSC
C 0.31 | — 0.51
c 12.80 BSC
D — | — 2.65
E 1.27 BSC
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.3
o 0° — 8°
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HDEﬂﬂ(i‘

HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

24-pin SOP (300mil) SMEZR~F

A

HHAARFAAAAAAN
24 13

12

.
LELEEEEEELEE
C

P R~ (B4L: inch)
== = =
BvE | A RAMH
A 0.406 BSC
B 0.295 BSC
C 0.012 | — 0.020
c’ 0.606 BSC
D — — 0.104
E 0.050 BSC
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° — 8°
= R~F (BfAI: mm)
s = =
oM | A FAMHE
A 10.30 BSC
B 7.50 BSC
C 0.31 | — 0.51
c’ 15.40 BSC
D — | — 2.65
E 127 BSC
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
o 0° — 8°
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HT16C21A

RAM BRET 20x4/16x8 LCD IE 50454152

HDEﬂﬂ(i‘

28-pin SOP (300mil) 5N R ~F

A

tHHAAAAAAARAAAY
28 15

14

.
AEEELEERLEEELE

mee

R~ (B{L: inch)
5 = =
BVE | HAE BAMHE
A 0.406 BSC
B 0.295 BSC
C 0.012 | — 0.020
c 0.705 BSC
D — | — 0.104
E 0.050 BSC
F 0.004 — 0.012
G 0.016 — 0.050
H 0.008 — 0.013
a 0° — 8°
= R~F (BAI: mm)
55 = =
BME | HAE BAME
A 10.30 BSC
B 7.50 BSC
C 0.31 | — 0.51
c 17.90 BSC
D — | — 2.65
E 1.27 BSC
F 0.10 — 0.30
G 0.40 — 1.27
H 0.20 — 0.33
o 0° — 8°
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HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

HDEﬂﬂ(i‘

20-pin SSOP (150mil) 5MiZ R ~F
fPHABAAAAAAN
20 11

A B

l 10/,
v 07 Hﬁ*H HETHE

>

R~F (B{L: inch)
55 = =
BME | HANE | BAME
A 0.236 BSC
B 0.154 BSC
C 0.008 | — 0.012
c’ 0.341 BSC
D — | — 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
o R~F (BfAI: mm)
e
BvE | HAE BAME
A 6.00 BSC
B 3.90 BSC
C 0.20 | — 0.30
c 8.66 BSC
D — | — 1.75
E 0.635 BSC
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
o 0° — 8°
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HTI6C21A #
RAM 51 2054/1658 LCD BE711585 HOLTEK

24-pin SSOP (150mil) Mz R ~F
HAHAAAAAAAAR
24 13

A B

12

1
LELEEEEEELEE

R~F (B{L: inch)
55 = =
BME | HANE | BAME
A 0.236 BSC
B 0.154 BSC
C 0.008 | — | 0.012
c’ 0.341 BSC
D — | — | 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
o 0° — 8°
po R~ (BfI: mm)
45 = =
BME | A | BAME
A 6.00 BSC
B 3.90 BSC
C 0.20 | — | 0.30
c’ 8.66 BSC
D — | — | 1.75
E 0.635 BSC
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
o 0° — 8°

Rev. 1.30 33 2024-06-21




HDEﬂﬂ(i‘

HT16C21A4
RAM 57 20x4/16x8 LCD IE)#54158

28-pin SSOP (150mil) Mz R ~F

fHHAAARAAAAAARA
28 15

A

i 14
,,,,,HHHﬁ(HHHHHHHHHH

C

iﬂo

F a
R~t (#£4L: inch)
95 = =
BvE | HAE | BAME
A 0.236 BSC
B 0.154 BSC
C 0.008 | — | 0.012
c’ 0.390 BSC
D — | — | 0.069
E 0.025 BSC
F 0.004 — 0.010
G 0.016 — 0.050
H 0.004 — 0.010
a 0° — 8°
= R~F (BAI: mm)
s = =
F/ME | SAE | BAME
A 6.00 BSC
B 3.90 BSC
C 0.20 | — | 0.30
c’ 9.90 BSC
D — | — | 1.75
E 0.635 BSC
F 0.10 — 0.25
G 0.41 — 1.27
H 0.10 — 0.25
o 0° — 8°
Rev. 1.30 34 2024-06-21




HT16C214 #
RAM B/ 20%4/16%8 LCD IE51{5 4 HOLTEK
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