HDLTEK# HT16C21 7 & W3E B9/

HT16C21 7E 2 i [ AR i) M F

A4S HA0290S

fai A

HT16C21 # Holtek 2| JF R AA Z A Wn izl Bk: 20X4 5 16X 8) ¥ LCD K)is
Js AZRLLHT68F30 24 £ MCU #4§l# i ik LCD R, BE/R HT16C21 %f 20X 4 LCD
KSR IhRE, H AILE Tk AT 2 T i 28 bt 48 HT16C21 Fks kR

AR

HT16C22 FI4F s il R

TAEHE: Vpp=24V~55V

W 32 kHz RC R % 4%

Bias: 1/3 8% 1/4

Duty: 1/4 5 1/8

FF PC BT BB

WA~k LCD WiAliZ: 80Hz / 160Hz

Z TR 5, (OFF/0.5Hz/ 1Hz / 2Hz)

B2/5 Hhik | sh 34 0

P 16 2 Vi cp HUHS I HL B

4t VLCD 51§45 LCD LA i

RIIFE (Vpp=3V I, Ipp=18uA , Isrs = 1uA)

EZLITVIN 5N

KT 1/4 Duty: 5 K3CHF 20x4 A 35. 20 Segments. 4 Commons
X+ 1/8 Duty: Fe K IKF 16x8 4~ 11 16 Segments. 8 Commons
® 20/24/28-pin SOP and 16-pin NSOP #f%&



HDLTEK#

HT16C21 7 Z W8 #9157

TAERE

Display RAM Structure
HT16C21 B4 16X 8 bits F&x RAM H T-fitifr LCD g, XIS “17 WA M LCD
HEE, 5“0 WM R LCD £,
%+F 1/4 duty: HT16C21 Display RAM 5 LCD Pattern WLt 5 R 01T :
Output | COM3 | COM2 | COM1 | COMO | Output | COM3 | COM2 | COM1 | COMO |Address
SEG1 SEGO 00H
SEG3 SEG2 01H
SEG5 SEG4 02H
SEG7 SEG6 03H
SEG9 SEG8 04H
SEGI11 SEG10 05H
SEG13 SEG12 06H
SEGI5 SEG14 07H
SEG17 SEG16 08H
SEG19 SEG18 09H
D7 D6 D5 D4 D3 D2 D1 DO Data
B 1 RAM Mapping of 20x4 Display Mode
%FF 1/8 duty: HT16C21 Display RAM 5 LCD Pattern WLt < R 01T :
Output [COM7/SEG3(COM2/SEG2COM1/SEG1/COM/SEG( COM3|COM2|COM1|/COMO|Address
SEG4 00H
SEG5 01H
SEG6 02H
SEG7 03H
SEG8 04H
SEG9 05H
SEG10 06H
SEGI11 07H
SEGI12 08H
SEG13 09H
SEG14 0AH
SEGI5 0BH
SEG16 0CH
SEG17 ODH
SEGI8 OEH
SEG19 OFH
D7 D6 D5 D4 D3 D2 D1 DO Data

B 2 RAM Mapping of 16x8 Display Mode



HDLTEK# HT16C21 7 & W9E 8 HI/AT

HT16C21 &5 52
MCU il °C 73Uk a6 HT16C21 K3 LCD.

o I’C LA B MLHRGS
W& 3 R, 76 SCL=1 #in], # SDA M8k, R NEIEES, & SDA MEE

ARG, AR

START condition STOP condition

3 Start and Stop Condition

o TC A5 B At
i tLnr, 76 SCL=1 #in], SDA WAL LA RFeaE, HAATE SCL=0 i}, SDA

I R4 AR, T 4 R

SDA
SCL -
Data iinc stable; Chanéc of data
Data valid allowed
4 Data Validity
o PCIHlfH 71tk
“O" W, L4k

PC A5 RAE AN TAT B, ROH —MNERES, NEESN
Gk, MEGESH “17 N, SRtk

STAVY I 1 O S O O 8 ) O
SCLSM _____ 7\ s\ [o9 1\ 2\ 38\ /9 (I)’r

B 5 Byte Format



HDLTEK# HT16C21 7 & W9E 8 HI/AT

o IPC {5 N3fE
X HT16C21 5 XA 2 B R AER R T B R BABERE—NRGES, M 746
MWL HEFT — 7 R S hR &N (005 1:350), W TS @2, TR —N7 a4,
M—AFW AR EM, ZREEEIES: TENER, BEFE—AF0 a4
A—ANFA TR E A RAM fMht, 2 5 e 8ds s b5,

| | | | |
l«—Slave Address———» | Command byte————»  «————Command setting———»!
I |
‘ S ‘ 0 ‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ BIT7‘BIT6‘BIT5‘BIT4‘BIT3‘BIT2‘BIT1‘BITO BIW‘BITG‘BITS‘BIT4‘BIT3‘BIT2‘BIT1‘BITO P
* A XY
Write ACK 1ot ACK ond ACK

e Slave Addiess——»!  «——Command byt l——Register Address byte——»| [ 4——Databyle———»!

N ‘ 0 ‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 BIW‘BITG‘BITS‘BIT4‘BIT3‘BIT2‘BIT1‘BITO BIT7‘BITS‘BITS‘BIH‘BITS‘BITZ‘BIH‘BITO 07 ‘ D6 ‘ Db‘m ‘ D3 ‘ D2 ‘ Dt ‘DU m

} } }

Write ACK ! ACK 7t ACK ACK

B 6 Command ByteWrite Operating

o UG ANEAE
B ELE S NEAE, ST, sEERE AN “17, MR EON TR
— AN E NERAE, 24 A st bk TR 415 B Display RAM [f# Kbk, $uhik 354175 4 00H,
W E TR

I
Slave Addr » |« Command byte———»|  |«——Register Address byte———»|
|

|
I
|
‘ S ‘ 0 ‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 BIT7‘BITG‘BITS‘BITA‘BITB‘BIT2‘BIT1‘BITO BIT7‘BITG‘BITS‘BIT4‘BIT3‘BIT2‘BIT1‘BITU

*

§ 1 st nd
Write 2
ACK ACK ACK

| L | | |
l«——— Databyte——————» |« Databyte———————»! l«—— Databyte———————»

D7‘D6‘DS‘DA‘D3‘D2‘D1‘DO D7‘DS‘D5‘D4‘D3‘DZ‘D1‘DO / D7‘DS‘D5‘D4‘D3‘DZ‘D1‘DO P

/ f
1% data—————— T L o™data— L N"data——
ACK ACK ACK

B 7 PageWrite Operating



HOLTEK HT16C21 Z &1 E#R 590

o PC IR
%5 HT16C21 Display RAM 15—l RRCHIN , $RAE0I R s 856 MR ES 5
7 B0 DU BL AL — G S G, B R AR — AT A A R — ML, 2 5 ML
FHUR RS Host, fEHESE AT M, HbiRE2 B2 1 LIS F 4R
S SRR AL

¢—Slave Address—— » - «———Command byte————» «——Register Address byte——m
S ‘ 0 ‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 BIW‘B\TG‘BM‘BITA‘B\TS‘BITZ‘BITW‘B\TO B\T7‘BITS‘BIT5‘B\T4‘BIT3‘B\T2‘BH1‘BITU m
st nd
Write 1 2
ACK ACK ACK
l«—Device Address———»  «——Databjte——» «——Databyte———» '\«—Data byte————»
8‘0‘1‘1‘1‘0‘0‘0‘1 D7‘D6‘D5‘D4‘D3‘D2‘D1‘m D7‘D€‘D§‘D4‘D3‘D2‘D1‘DO Jl D7‘D€‘D§‘D4‘D3‘D2‘D1‘DO m
I NACK
st nd th d
Read 1T data——— 2" dsta—— —————N"data
ACK ACK ACK ACK
Bl 8 Read Operating
HT16C21 #K A4
® Display Data Input Command
%4 T MCU &% 544 2] HT16C21 Display RAM.,
. (MSB) (LSB)
Encien Byte | Bie7 |Bite | Bits | Bita |Bit3 | Bit2 | Bit1 | Bito WIS R |
Display data input/output command| st 1 0 0 0 0 0 0 0 w
Address pointer md| X | X | x| x|A3|A2|AL]| a0 21:;’1” data start address of memory |y |gopy
Note: _ErLEARA: Hikkih 00H.
It & BATHE S IR REAN 5 o
® Drive Mode Command
” N YIRS
4 H T8 HT16C21 M 3KE .
9 (MSB) (LSB)
ncen Byte 'git7 | Bit6 | Bits | Bita | Bit3 | Bit2 | Bit1 | Bito AL AW || D
Driver mode setting command 1st 1 0 0 0 0 0 1 0 W
Duty and Bias setting 2nd X X X X X X | Duty | Bias w 00H
Note:
Bit .
Duty Bias Duty Bias
0 0 1/4dut 1/3bias
0 1 1/4duty 1/4bias
1 0 1/8duty 1/3bias
1 1 1/8duty 1/4bias
L HISZ AR 4S: The drive mode 1/4 duty output and 1/3 bias is selected.
IRk Ay S BATHOE S WD B SZ 5
® System Mode Command
. N S < N — 1A
i I T N R 5 4% B TSGR 7R T 5K
q (MSB) (LSB)
o Byte) "Bit7_| Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitt | Bito WL R || L
System mode setting command 1st 1 0 0 0 0 1 0 0 W
gyst_em oscillator and Display on/off ond X X X X X X s E w 00H
etting
Note:
Bit Internal System .
S E oscillator LCD Display
0 X Off Off
1 0 On Off
1 1 On On
AR WOROCHIL N RC YR ARk .
I Rt iy @ BRATHE S WBEDIREASSZ W




HOLTEK HT16C21 Z &1 E#R 590

® Frame Frequency Command

ARSI Rl IS

q (MSB) (LSB)
Function Byte | Bie7 | Bit6 | Bits | Bita | Bit3 | Bit2 | Biet | Bito Note RIW | Def
Frame frequency command 1st 1 0 0 0 0 1 1 0 W
Frame frequency setting 2nd X X X X X X X F A 00H
Note:
BFH Frame Frequency
0 80Hz
1 160Hz
Power on status: Frame frequency is set to 80Hz.
If the programmed command is not defined, the function will not be affected.
® Blinking Frequency Command
v SU e T T
Z i A H T E LCD BRI .
5 (MSB) (LSB)
L Byte| “Bie7_| mite | Bits | Bita | Bit3 | Bit2 | Bit1 | Bito ote LAY || b
Blinking Frequency command Ist 1 0 0 0 1 0 0 0 W
Blinking Frequency setting 2nd X X X X X X [ BKI | BKO W 00H
Note:
Bit R
BK1 BKO Blinking Frequency
0 0 Blinking off
1 1 2Hz
1 0 1Hz
1 1 0.5Hz
LU RLIRAS: LCD ARG

ISR A BATHE X BRI REANSZ 550«

® Internal Voltage Adjustment (IVA) Setting Command
A4 T3 E Segment/VLCD 51 JHI/& Segment A= VLCD JHIL K P 58 F 1T 1 #24 fg Fl

Fifie.
- (VSB) (LSB)
mancion Byte | "Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito e B L
Internal Voltage il 1 0 0 0 1 0 1 0 W

Adjustment (IVA) Setting

® The Segment/VLCD shared pin
can be programmed via the "DE"

bit.
Internal Voltage Adjust [] The "VE" b_it is used to enable or
2nd X X DE | VE | DA3 | DA2 | DAl | DAO disable the internal voltage W | 30H
control R .
adjustment for bias voltage.
® The DA3~DAO bits can be used
to adjust the VLCD output
voltage.
Note:
Bit Segment / Internal
DE VE VLCD shared Voltage Note

pin select Adjustment

® The Segment/VLCD pin is set as the VLCD pin.

® Disable the internal voltage adjustment function.

® One external resister must be connected between VLCD pin and VDD pin to

0 0 VLCD pin Off determine the bias voltage, and internal voltage follower (OP4) must be
enabled by setting the DA3~DAO bits as the value other than "0000".

@ If the VLCD pin is connected to the VDD pin, the internal voltage follower
(OP4) must be disabled by setting the DA3~DAQ bits as "0000".

® The Segment/VLCD pin is set as the VLCD pin.

® Enable the internal voltage adjustment function.

® The VLCD pin is an output pin of which the voltage can be detected by the
external MCU host.

® The Segment/VLCD pin is set as the Segment pin.

® Disable the internal voltage adjustment function.

1 0 Segment pin Off ® The bias voltage is supplied by the internal VDD power.

® The internal voltage-follower (OP4) is disabled automatically and DA3~DAO
don't care.

. ® The Segment/VLCD pin is set as the Segment pin.
! ! Segment pin On ® Enable the internal voltage adj function.

AU RDIRES: AEREA IS E#E . Segment/VLCD 51 E h Segment 5.

IR AT BT HOE L UL T REANZ 0.

0 1 VLCD pin on




HDLTEK#

HT16C21 #EFHRE

8BS, EeTEN UM TR E, PR FER:
IR 1 WE N LCD Bias Al Duty.

SBIR 2: W LCD WisiiF .

HT16C21 7 Z W8 #9157

3% 3: VLCD 51155 Segment 5 HIFLH] 51 IIBE
LU 4 BE LCD NERE R,
< Power On >

v

Internal LCD Bias and Duty Setting

Y

Internal LCD Frame Frequency Setting

v

Segment/VLCD Shared Pin Setting

v

LCD Blinking Frequency Setting

< Next Processing >

9 HT16C21 Initialization

HT16C21 SR fen R B s 17675 5% & RAM [l , B 2 5 N E s BIAH N ) RAM
R IR R A RS S R SN BT IT LCD R

Address Setting

v

Display RAM Data Write

v

Display On and Enable Internal System Clock

< Next Processing >

10 Display data Read/Write




HDLTEK#

HT16C21 7 & WE R AT/

LCD R

1.

N ;"u

v

\u‘l

HT1BC21

ik

S

@ = o UL

treble bass BPod tomer P
%Qﬁ‘ ﬁ‘

OO OO TOIII I

11 LCD Panel

Bl 11 A S0 LCD Panel, 3 ZEHU 1R -

1/4 duty. 1/3 bias. Operating Voltage 3.0V

SRR T
1. treble: fE & 2.bass: K&
3.ipod: ipod FE 4. tuner: WF ML

5. MP3: MP3 &Rt

6. FM/AM:FM i45/AM 15

7. S B 8. <=, W
o. ST, sy 10. \C2 R

IO FH £ 5 P

ATEBR T (R8N L FAREER), AR (Top Board) A1 R4 (Bottom Board) H, 2% J5iHH & 43

S 12 FE 13 s

Top Board

1
<1 asis) 1 28 1%
GHD VDD DA = iy B LD =7 S1E
SDA SEGLE e i
Zel 3 | scL SEG17
GHD E} 25 S16
0.1aF co 3 B EECLS 24 515
c1 3 CORO SEGLS =3 o14
== = CORL SEG14 ==
COM2 SEG13 213
I o] ] =21 =12
COMS SEG1Z
asis] 2 i0 E =20 =11
SR T | £ o COMASEGD SEG11 = T
e = i COMS/SEGL SEG1O e =
— = COME/SEG2 SEGS
FHD foic] 1= 17 TE
R I | COMASEEGS SEGZ
54 L5 SEG4 SEG? I3 57
COM 4 is 14 e o] 15 B
HT1&aC21
Uz
LD 4420

A 12

Top Board: Ji{'# LCD Driver IC -- HT16C21 Fl13¥%

fig PC 317 3% 11 CON4.

]

B % [ 22 ] Top Board

iy LCD Panel, LA HF 5 Bottom Board



HDLTEK# HT16C21 7 & W3E B9/

Bottom Board

1, JI0KRW
FL Lafise I b [ —

e Vin  Vout
1uFrE30v GHD.

D4 D3 HT7533
4007 4007

n =

c
mn & SN = -
B | v ps Lo 104 s _ves
czansochT Hm =1 TR ST 104 Ziwﬂw sy i Z20un6Y
P

D2 D1
Ay A s

=]
18

¥oD DD
w o s
e e P S
o b LS Poura e EEE
e A o fmam eaanmined
PEacacs s [
| w0 s o Sascbimn, (1
ju o riscnL [0
= FeorEs Fesns
T
5 T

L5
MCU RESET

K 13 HEERFEE Bottom Board

Bottom Board: AC-DC HLJEZ % (b HT68F30 & HT16C21 $#24t 3.3V DC TAFHLIE).
MCU -- HT68F30. ICP B34 1 2 (ff T-Hee48hD), LUK PClf54% 0 13,

Note: SEFRREEIR, Nl ZHEHA C4.



HDLTEK#

HT16C21 7 Z W8 #9157

S/IW HFEE

Start

A

Initial RAM
Initial I/O
Initial SFR

)

Initial LCD

F_Update LCD==1

Y
v

Initial LCD
F_Update LCD=0

F_Update=1

Y
v

A

Task_value=0

A

Display PoweOn
Task_value=1

Update LCD RAM

Z

v

A

A

Task_value=1

Task_value=2

Task_value=3

Task_value=4

A

A

A

A

Display Timer
Task_value=2

Display ipod

Task_value=3

Display Tuner
Task_value=4

Display MP3
Task_value=0

l

O

FRAEE B

O

B 14 EHEE

FRPZENI L UG THBR RAM, #IGa4E /O 11 SFR, SRJEXT TMO ¥l S50, E R 4ms;

Wik PC IR, % HT16C21 BEATHIEEAL,

WGBS, FPIFRIEN R ERE T, BPEN Brgdib A LCD RAM
FEHRET. FIWT 4ms BER? WHE 4ms 463, Update LCD RAM H s, FARYE
task_value [FH AT & H IAESS, AR, WAIKT 100ms 2] 702 A3 1, Wifig LCD
WITE M, LAPEm &% ESD & EFT fe ). WU ARR], W2 ERP .

10



HOLTEK ; ’

HT16C21 7 Z W8 #9157

BRSBRUH
Step0: _FHIFIERIRE

FFRLATE 370, IR 3 UG HEN T —Fr B,
W 7R 16C21, IR 3S.

Stepl: N 8] 2 75 18 ffj

Won HEr AR, #0h 12:36, Wor 2S, AFHE 12:37, IR 2S.

BoRMB— WA, NREZR, JFGEE RS, AN 0 a7, 8NE=,
FFURBEE 5y, 20 InEl 24,

BoRMA TR, ANNSEZ, JFEBE RS, AN 0 INE 22, SBINEE=IX,
FFARE Sy, 53 0 JnZ) 38,

Step2: ipod RO 7 I T

LCD 75 ipod, Wit H PLAY1, SR 2S, 3T A -6 4.

LCD /Ry treble, JFE/R 15.4db. 2w 2S, FELLMETZ DUELL 0.5S fr3 8 n
0.1db, [RIEF ST N4k, 0% 17.9db, 2 J5FEoR 2S.

P s i H PALY2, IS5 I M4k SRR FFBh A WoR, BoR 28, U R i
R7

LCD 7”75 bass, I 7R 21.7db. SR 28, FFLL R4 VK BL 0.5S 34 B k7N 0.1db,
i ST KR, /N3 19.8db, 2 )5 R 25,

BT ipod #EUE, FFERIBIER ISR, SR 3S.

Step3: Tuner-FM/AM #5715

Tuner. AM %%, [RS8 24074 987.6KHz, 20 2s J5, Mt EA8RE K)5)
i, LL0.1s (RSN 0.1K, B9n%) 537.6KHz Jy1k, tuner 5 0.5S [NHR, {5 &1
oK 2S. AR 2 Eh A& B R .

WAL N RIUE B0, DL 0.1s MIEEE /N 0.1KHz, #/ME] 993.1KHz A1k, tuner
0.5S [N, i {5 B SR 2s.

Tuner. FM 2%, [} G 24/ (02 96.7MHz, 7E40 2s J5, Mt L3 RHE 501k,
PLO.1s B RN 0.1M, #4907 84.6MHz A1, tuner & 0.5S N4k, M HE BR
2S. WFAEEENAS BN,

WAL P RSUERBIE, LL 0.1s IS/ 0.1IMHz, /N3] 942MHz ik, tuner
0.5S [N, 1 Hif5 B oK 28,

BITT tuner #05X, I M4RSLARFESIS EOR, IR 2S.

Step4: MP3 3R

LCD 75 MP3, Sond&iuth B PLAY3, WoR 2S, JEWUN R T eG4k,

LCD B/RET treble, FFE7R8 17.8db. B 2S, FFLLMRT4 VIAELL 0.5S F 385 14
0.1db, [RIEF ST (N4, 3803 19.0db, 2 J5F R 2S.

Pie s it H PALY4, IS 1E W I M4k SL R R R, BoR 28, SIS #5 i
N7

LCD 71K bass, 37~ 19.8db. B 28, FLL RIS WK LL 0.5S F3% 5 sk /s 0.1db,
i ST KR, /N3] 17.8db, 2 )5 R 2S.

B TT MP3 B, JERIEIE R EIR, SR 3S.

(1] 380 AL AT 7 1 T o

11



HDLTEK# HT16C21 7 & W9E 8 HI/AT

A

AL HT68F30 4 248 MCU #5135 W AR LCD Rk %, A4 T HT16C21 4 A A
KBRS, B S EH HT16C21 FEFP I, B M7 ikl F 3 35 2 ot 47
HT16C21 KN .

Uhgts

Source Code 4

HT16C21_Demo_Code.zip

PCB K14

HT16C21_Demo_PCB.zip

12



