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ZHMRE

B LCD AN, Wiz df:, $THF Configure (BLE) XJifHE. Configure (FCE)D
XTEAERL & Z A FSERB TR, H T3 E B LCD 4t

Basic Configuration (EAEE) &H&

Mame CD S
General I/Displawg-I Helpers ]/Custom Characters I/Built—in ] 4k
MNumber of common lines: m Decreasing the number of common or segmert lines will cause

the loss of pixel mapping information for removed lines.

Number of segment lines: IS 3:

Driving mode: | Digtal comelation x|
Bias type: J1/2 Bas =
Waveform type: [Type A =l
LCD mode: | Low speed |
Frame rate {Hz): [0 =l
Contrast (%) {100 =l

Datasheet | OK I Apply Cancel

LRSS
SR BE A RN S8R . FTREEMVEE DI 1 2] 4. BRIMEDN 4.

BB

ENX BRI FERBAE S . nTReE RS E VM 2 3 (36 - Number of common lines il FH 26 #%
0O ) o BRIAEN 8.

Driving Mode (ZRZh#E)
S HoE IR AR E : B e ikoh 56 B Sl AXEZER, ESHRiL 7.

P 52

L P 52 R B R M L 08 A R R o A7 L (R B T b 172 A
U3 k. HXRTBEE, HE%DAEME .
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PR
AR PR A B — i A AP (DC = 0) BB AL B EEA COM 5l — (BRI
ol B A - ARWIE T (DC = 0) HIIE A S Al AL M — 5 B3 AL ER B2 COM 5P IR -

LCD Mode (LCD #=R)
HZHE X HS/LS i #E. B LLF LCD #alisk & m ik £

" Low Speed (fKi#) : I&HTi&BATR FE REHR D) FEAR X
" High Speed (i) : EH TG shThFER

Frame rate (Hz)* (& (Hz)*)

KPR E SR AR IBDET . AT RE(EAIVEH DY 30 Hz £ 150 Hz, LA 10 JyiE. BMEN
60 Hz.

Contrast (%)* CiHHE (%)*)
IS UM FH B0 B B R ) e SO EEEE 4] . T RE(EL AYE RN 10% 31 100% Hz, L 10% Ay
. RNEAN 100%.

*TEFLCEE LT, BlnE SR AR T, HTERASEE KN (LS #5208 iz, HS #xl 16 £1) ,
Frame rate (M%) F1 Contrast CXFELEE) AT HEAEFZR 7] (82 IR 1) 3 & T WA FE I 1]

prprprprpr
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Display Helpers (ERBIF) @&

MName: ILC D_Seq_1

General)/ Display Helpers ]/Custom Characters }/Euilt-in ] 4 b
Helpers: Selected helpers:

Helper_7Segment_0

7 Segmert
14 Segment

16 5 it Ll
cgmel
: @ |

Bargraph and Dial
Matrix

— Helper function configuration

il Mumber of symbols: 1 Selected piel name: I

To assign a pixel, drag it onto the pixel mapping table below.

r— Pixel mapping table

Com3 Com2 Com Coml
Segl PIX3 Flx2 Plx1 PIX0
Segl BT PG Flxs Plx4
Seg2 P11 P10 Flxg PIxE
Seg3 P15 P14 P13 P12
Segd P19 PIX18 P17 P18
Seg5 PIx23 PlxZ2 Plx21 P20
Seghb P27 PI¥26 P25 Plxz4
Seg? P31 P30 P25 P28

Prirt table |
Datashest | QK | Apphy | Cancel |

4

/] Display Helpers CR7-BhF) ETi+R, nicE —HERBE—E&MH, FERZATE X TTHRE
’_ﬂZ~

" 7. 14 516 Bl

B HMEEIRBE (5x7 3 5x8)

- 1 AN
BT PR R T AT TR 2 A BoRfT 54 iR DI 2 A I BTt R
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Helpers/Selected Helpers (BhFE/%&EBIF)

7t Helpers (BT FIRPEF BN BT R md A di k3%, RInT [ Selected Helpers
GEET) FIRPBM—ABZNTF . WA LB N5 FIT, AR T
BHBR AT, iR BT VIR Pz, )5 g e g Skt

ERAEE AR BoR B T 20, By Bl A O B2t B, X — rREL L. AT
I 2R RO B B B A, IR E BRI T, POV R RRMFRER S WREZUE
HSOE 2Rt B B B L K os N EEEE, WS BRI TR E.

FEHR, XU e B Won iy 2 EE . BUAEOLN, #iRInEl Selected Helper (iLxEl)
T FIERPRE -G e RN TR 0 E&ad, FRME TN PR EMEH 1 w4,
DA B R P BR T —1 Selected Helper GEEIITF) , BFRMWPHITFASEGA.
BT AT, HAAFORAE T B AR BT a4

NEANBITFRME T APl BREZEL, BS WV HifeiE 1 —45,

® 7 Segment Helper (7 BEIF) — LB FAEKE Erloh 1 8] 5 454, vl R+ dkdl%r 0
B F a8k 16 AR5 REUE . BhF IR SR

B 14 BBhF — HETFKE A A 20 NMEAE. BRI LLE R N — ASCI FA G R A E .
A BEfE /AR ASCI AT IR 4F (JmhSyuEl A 0-127)

" 16 BRBVF — W TFKEW EIE 20 MR B BLER N H— ASCH FRETE S5 R AR
FIREAE R FRHER) ASCH R gmid R (mtdiaHlhy 0-255) « AR gtk

" XRERBRSF — XEBTFH TR ERMZIES (BECh 18] 255) .« BRI R EA
e 52 B R BR AR R AL M B M A T A R R ik 2 R R
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PSoC 4 B3 LCD (SegLCD)

" SEREBNFE — MBI TSR EIE TR UK . 124U SRR 5x7 58U 5x8 AT/FI AT . Tl L E

ANECEZ SR LB K I7A 8, UE SO B AR SRR oy o 12 Bh T on oy 8 —

ASCI Fa 45 BT o

MR FEE SRS . AT BAER 7 85 8 ANIELLE A WRs A BT, FHEH 5 3
40 NELIRB A ERAE B o ZZH A ST RERRUHERY Hitachi HD44780 7774 .

TR
P R BT AP H I EIRER . 2RSS E RIS, KRR E 7 mE . X

SR SRR SE AT AT AT AT it (B AL AR AT BEAN ] T Configure (BCED XHGHES BoR )44

RO
7 BmiG 14 Be4wits 16 BgmtH R
[e[F[] [o]e[e[a] [NMI[I<[ [ ]#TeFe o e e]A] 2 o0 0 00 0 5 0 3 | Y3210
AR EERER [TeTeTe]e e e A A [ [1][e [0 *]1] 0
5 B 1 4 6 2 1
1 4 6 2 2
—— —— . En *i
H H H f‘”“ "IEI\CEH J‘P'f.|i\‘.\‘\‘ ‘i L gxgg
g A / / \O) 0x12
— o = 000
o W — =1 Character «F
2'=0x58 Y - 0X1462 E'=Ox01F3 {0x00, 0x02, 0x12, Ox7E, 0x00}

Helper Function Configuration (BiFRIhRERRE)
SHEAE L 2 RV ERE T, SR F RSBk s, UAGABER.

1.
- P[] B [x] HZAL, v e B RIS INER BR T 5

N

w
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BEmSA

BRINME R L PIX# &, HA“#" %R M Pixel Mapping Table (B RBLTR) A LATTFIG
(A B I A 1% R B SR o

H5BFR SRS R BRI S BB AR BRIALFRHETSES 2 Fra B R rEHT
RS 34y A — BObR IR AT AL . BROA BT R R s B R RMAF 5 526 . Blin, 7 BRI BT IEsF5
R R BRI L FR AT RE 2 “H7SEG4A_A”, Hrh:

H7 R ERR 7 BT
SEG4  ULMIMEERZHPHRENIH R 7 BT 5 IR 51— &0
A TR 7 BT 5 e — B

RN R, RAEGRAFRNME 0 S5 B . Rk 7 &40, MELE
BT SUR A FREA LR ATEE, 775 BB 1Ok S B 448K

ER: PrABRRLILIEME 1,

U TIIRERT SR I EB RS R (I Nk PREMEERE, 2GR TR S IOR
2R BIFAF 5 u R ARRBURBOAMR R AR, EABIIZAIK. ok EH A 5B The <k
INENINE & R 1

BRBI R

ZBRRBRAR MBI XHIFRRIE. N AP REBUET T/E, B FRBEEENST —MRER LI
RRBRRERBRERTGERAE. ARETIEWMIDENHRELRE, SN LCD BorbEdE Tt

TG R, ABPRIEMEMKPIERIFER, AR EEABRRBRER T LA E.

Xili Pixel Mapping Table (RZZRMUNR) BoxntHIERIFMATERLAIR, BIFXHRPHEER
BEATEL Ay 44 . AIAEA I VA A 4 AR T B PSR A ORI R AR

Print table (FTEIZR) %4 T Pixel Mapping Table (Ramii) BEGRLIEATITH .
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PSoC® Creator™ {4 %45 it PSoC 4 BEt: LCD (SegLCD)

Custom Characters (HENFR) &TF

Configure 'SegLCD_P4" i 3|

Name: ILC D_Seg_1

General }/Di5|:vlawg-I Helpers)/{:ustom Characters I/Built—in ] q P
[ Load list ﬁ Save list Use default Resetall #) Reset char

Characters list Characters editor |:|
Char28 & Char55 ® Char82 ! Char108 2 Char136 ' Char 163

Char 2 B Char2% 7 Char56 R Char8 nm Char110 % Char137 . Char 164

Char 3 4 Char30 2 Char57 5 CharB n Char111 % Char 138 - Char 165
Char 4 ¥ Char31 9 CharB8 T Char8 o Char112 &% Char138 - Char 166
Char 5 * Char32 : Char59 U Char8 F Char113 <« Char140 7 Char 167

Char & Char32 5 Char6D VM Char8’ = Char114 =* Char 141 7 Char 162
Char 7 ! Char34 < Char61 W Char88 r Char115 <~ Char 142 « Char 169
Char 8 " Char3® = Char62 ¥ Char8 = Char116 * Char143 - Char170

Char 9 # Char36 > Char63 ¥ Char30 t Char117 # Char144 = Char171
Char10 # Char37 7 Char64 <Z Char91 w Char118 & Char 145 = Char 172
Char11 % Char38 @ Char65 [ Char32 v Char113 B8 Char 146 + Char 173
Char12 & Char33 AR Char66 ¥ Char83 w Char120 % Char 147 a Char 174
Char13 ° Chard4) B Char67 1 Char34 = Char121 # Char148 =3 Char 175
Char14 < Char41 ©C Char68 "~ Char35 v Char122 # Char 143 ' Char 176
Char15 » Char42 D Char63 - Char% =z Char123 2 Char150 - Char 177
Char16 * Chardl E Char70 * Char97 < Char124 £ Char151 7T Char 178
- Char 17+ Char44 F Char71 2 Char38 | Char125 B Char152 < Char 173
M Char18 : Chard4s 6 Char72 b Char3 ¥ Char126 ¥ Char153 7 Char 180
Char13 - Char46 H Char73 < Char100 Char127 T Char 154 I Char 181
" Char20 . Char47 I Char74 o Char101 =+ Char128 % Char 155 + Char 182
Char21 - Chard® J Char75 = Char102 % Char129 & Char156 1 Char 182
Char22 © Char43 K Char76 f Char103 = Char130 ¥ Char 157 ¥ Char 184
r Char23 1 CharB0 L Char77 9 Char104 * Char131 ¢ Char158 7 Char 185
[ Char24 2 Char51 M Char78 h Char105 0O Char132 B Char 159 T Char 186
Char25 3 Char52 M Char79 i Char106 8 Char 133 ¥ Char 160 3 Char 187
Char26 4 Char53 0 Char80 - Char107 B8 Char 134 Char 161 % Char 188
M Char27 5 CharB4 F Char81 k Char108 ? Char135 « Char162 = Char 183

1| | i
Diatashest | QK I Apphy | Cancel |

fER sbik TR, &rh 5x8 MR/ RBEEIE H E 7. e H B L ER BT MEN
XML 44

BRINEDL R, Characters List (ZZR/74113K) FBALS 255 /> ASCI F4F, IXEZRF BHF1E Vb
Hitachi HD44780 45414 . Tl ffiF] Character Editor CEfFgwiE2%) 7 i) Ffis o ix L

= S5y

T

Reset char (EALFFF) 2 R EA BB ME. Reset all (£iFEN) s
ALK T R ARATE B 455 R A B A S B
RAEFZRAESE, A Save list (fREFEFIFR) B H B4 N XML XF. Load list (n#;

FNZE) ] N XML AN 71753 . W Use default (i HIBRIMED L350k 0] 2 bR ifE 5
TR

iNR ik
LCD HEBeA P MBS SR BT B3 (HS) R (LS) IH6b. B3 B2 HFCLK
AN B . (A 32 KHz 1LO. 211z BRAA B, [F0B T 238 17 Sl 6

e
CYPRESS

PERFORM
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X NI BRI AR, 77 AR TR BRI B 2R B 75 1 0 s il LK T SUBFR_DIV 73 #iigs (16
PEEH T HS A0 IERAE, BTGk s s 4Lk 2 H 28 .

E (HS) B2 SR AR N MHz Ja .

B N BB S8 WU AN EERE A TT e AERCLE R AR IS OL T, A IR 288 K/
(LS #5 8 iz, HS #5316 1) , RIRE(E SR R AE 2= BRI v BT TR SEI Ta] o

N HREFF oAz 1

NHAREFREEZE D (AP) FREF SR ERREREA. RIS TR D, JE#TT
ViAo DU &K s VR A 2R A R B

ZRINTEIL N, PSoC Creator #4524 ##“LCD_Seq 1"/ A5 45 & St d 4 55— A2l . w LA
P S EoT A 4 O ME—{E, 1595 PSoC Creator fniRFFEERIN . SEf] 2 PR RN 42 R R 34
R BEAEER SIS BT rEtEEE, MRAPEHSH 2 FC8 “LCD_Seg”.

Bk L
LCD_Seg_Start() 1 FHER € i 22 E 01 iRt LCD, 8 Bl LCD.
LCD_Seg_Stop() 2B LCD.

LCD_Seg_SetSpeedMode() WHE HS 5 LS LCD
LCD_Seg_SetOperationMode() | % ik 5 22 1 il sl 725G Bk LCD #RAFERE

LCD_Seg_SetBiasType() Bk o A o 4 AR ) s R 2R A
LCD_Seg_SetWaveformType() | # & LCD Izhik KA,
LCD_Seg_SetContrast() A58 FH B0 JE 7 B0 1 xS B B A

LCD_Seg_WritelnvertState() RPN S B % Wbt .
LCD_Seg_ReadinvertState() | i& [0 B B RFCRAS Y RIE:  1EH BURE;

LCD_Seg_ClearDisplay() T B R s BE AR BRI ZE pP X RAM
LCD_Seg_WritePixel() T PixelState ¥ & o5 1% % .
LCD_Seg_ReadPixel() Bz X R IR
LCD_Seg_Sleep() TR £ 4 A DAE N B HIR A X,
LCD_Seg_Wakeup() 7EIR t AR AR S TR 2
LCD_Seg_SaveConfig() PRATH P 3t
LCD_Seg_RestoreConfig() RS R P B .

LCD_Seg_Init() WIEa AR B 0 LCD I BRI IC L

prprprprpr
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PSoC 4 B3 LCD (SegLCD)

R

YA

LCD_Seg_Enable()

fi g B LCD.

ERZE

g

LCD_Seg_initvar

LCD_Seg_InitVar i HI B LCD &7 E¥Idhift. ZEVIHIL N 0, B—WiHH
LCD_Seg_Start() JE BN 1. X+, % —XiHH LCD_Seg_Start() TFF G, 44FAH EHY)

SRR AT .

W EHIAGILALE, 7{E LCD_Seg_Start() 5t LCD_Seg_Enable() %551 H

LCD_Seg_Init() B4,

void LCD_Seg_Start(void)

Y-
SH.-
RIEE:
BIfER:

fi FPER I E il 2 (BT a6 AL Bl LCD, I3 Bl LCD.

7
7
7

void LCD_Seg_Stop(void)
M B LCD.

LR
ZH:
B E{E -
BIfER:

e

=—2 CYPRESS

PERFORM

x

5
5
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PSoC 4 B3 LCD (SegLCD)

void LCD_Seg_SetSpeedMode(uint32 mode)

PSoC® Creator™ 41 {44 FJiit

B % E HS i LS LCD ¥,
2. uint32 mode: #E LCD K 4hid 4 /E 1B .
B4y YLHA
LCD_Seg SPEED LS IR
LCD_Seg_SPEED_HS Bt
BEME: TG
BIfEA - 7
void LCD_Seg_SetOperationMode(uint32 mode)
LR B ke 5 FE A ] 7 ORI LCD #R AR
¥ uint32 mode & LCD #AEMH.
HFK BiHA
LCD_Seg_MODE_PWM ik e i FEE R o R AR AR
LCD_Seg MODE_DIG_COR B R A
pAELi-F 7
BIER: 7
void LCD_Seg_SetBiasType(uint32 bias)
i B ik B B A ) 1 A AR K i R 2
BH. uint32 bias: 15 B ik 5 1 8 4 A AR 2 i i 28 2R
B4 BEBA
LCD_Seg_BIAS_1_2 112 i J o
LCD_Seg_BIAS_1_3 1/3 i
BEE: 7
BIfEA: 7

Page 12 of 32
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void LCD_Seg_SetWaveformType(uint32 type)

PSoC 4 B3 LCD (SegLCD)

B WHE LCD Wahi AR,
¥ uint32 type: BEBHLRM.
B YLHA

LCD_Seg TYPE_A IR A,

LCD_Seg_TYPE_B P B,
BEME: TG
BIfEA - 7

uint32 LCD_Seg_SetContrast(uint32 contrast)

LR A7 FH B0 0 R o 1 T LU R R
2 uint32 contrast: & LCD L rBE XS L P70t . ARGER Dy 10% %) 100%, Ll 10%

MR, TSR/ (LS #EK 8 7, HS #5830 16 f) , AlBRHIATHGEH . % FHE K
RIS, X L RE 5 e 2 8] o ik SE LR S8 LR

IR B {H : TS LR A R A, R

ey

iR

CYRET_SUCCESS

LhRE R 5E B o

CYRET_BAD_PARAM

PRI SR

BIfER: 5

void LCD_Seg_WritelnvertState(uint32 invertState)

i RSN = L TN
¥ uint32 invertState: W& BN RFERE .
B4 BEBA
LCD_Seg_STATE_NORMAL E# AR AR
LCD_Seg_STATE_INVERTED SIEHR 7R o
BEE: "
BIfEA: "

»

CYPRESS

PERFORM
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uint32 LCD_Seg_ReadInvertState(void)

LR R[] 5 S PR F S BB : IR B ]
2 7
R [EE : IR SOFIRES o
AR Yi B
LCD_Seg_STATE_NORMAL TR ST
LCD_Seg_STATE_INVERTED J5 ] T
BIfER: 7

void LCD_Seg_ClearDisplay(void)

LR L PR B T B s e A SRR 22 1 [X RAM
ZH: P
RE{E: P
BIfER: P

i

CYPRESS

ERFORM
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uint32 LCD_Seg_WritePixel(uint32 pixelNumber, uint32 pixelState)

W ET NS PixelState W EBE KGR . WM L4 8 F UG R . HESi%Cck B BoRBiT
FHR R R . R R WU R TR B T Ih R Wit ) SeprmiZof X R R . PrA R aEAMk
SO A AT I 4 E o

¥ uint32 pixelNumber: FE IS4 Eda g st X PR R E . BMEEMAERTER

ARG E 5 . B, 7fE—A 7 BRoRB T, B BB E A
LCD_Seg_H7SEGO_B.

uint32 pixelState: &5 [ pixelNumber %I ZRES

LFR L]
LCD_Seg_PIXEL_STATE_ON BEITI.
LCD_Seg_PIXEL_STATE_OFF BERRKMA

LCD_Seg_PIXEL_STATE_INVERT BE R

R EIE: T pixelNumber Hihik e ks £, @i BRI
B2 BiHA
CYRET_SUCCESS TIReATh 58
CYRET_BAD_PARAM P44 pixelNumber 201 .
BIfER: 5

uint32 LCD_Seg_ReadPixel(uint32 pixelNumber)

LR EIUMIZE X AR R PPRES o i AR TR R S ERAEECR B R BT R R
Ro GRBISEM TR DT IIREG M BISCPrmigz ot XK . T B RAEHF L
A A5 H0E Lo

24 uint32: pixelNumber: € SIS 46 BAR Al iz ok X P IR R L E . R MEREA TR

RAMHME R R T E L. B, EH 7 BRI Fh, B BHEINE LA
LCD_Seg_H7SEGO_B.

p AL R [A$55E PixelNumber 24 RIIRAS .
AR Vi B
LCD_Seg_PIXEL_STATE_ON BEATIF.
LCD_Seg_PIXEL_STATE_OFF <3P
LCD_Seg_PIXEL_UNKNOWN_STATE | iF4# pixelNumber 242k,

BIfER: x

CYPRESS

PERFORM

)
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PSoC 4 B3 LCD (SegLCD)

void LCD_Seg_Sleep(void)

LR HEA AL DAEE A BRI AR 5
SH: 7
RE{E: 7
BIfER: 7

void LCD_Seg_ Wakeup(void)

Y FEIR R AR 20 R AL
SH. x
RIEE: x
BIfER: 7

void LCD_Seg_SaveConfig(void)

Vi : AL P 8dE . It APL # LCD_Seg_Sleep() B .
SH: x
pAELiER x
BIVER: x

void LCD_Seg_RestoreConfig(void)

LR WA P8R . I APL #LCD_Seg_Wakeup() 5% -
SH. ¥
B E - T
BIfEA: T

Page 16 of 32
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PSoC® Creator™ i {444 - Jiit PSoC 4 Bt LCD (SegLCD)

void LCD_Seg_Init(void)

iR HRAE 1 SCRR e B T A 1 B R R A B ST A o B BB
LCD_Seg_lInit(), A LCD_Seg_Start() APl <>l iZ %, I HITahHERAE — ANt
HEFEH ] LCD_Seg_Start() #1777k,

24 7
RE{E: 7
BIfER: R o IR U B

void LCD_Seg_Enable(void)

Vi : BOE A I WGP AT H A . B F3hiAH LCD_Seg_Enable(), K4
LCD_Seg_Start() APl i HZk %, If Bx— A aa ey, #EFESEH
LCD_Seg_Start() 17772,

SH. x
B [EME: x
BIER: x
Ai%EBhF API
HRA7E Configure (BCE) XIHHES A BT, A9 T3 APL,
k44 B
LCD_Seg_Write7SegDigit_n BN 7 BRI R TGRS oS T .
LCD_Seg_Write7SegNumber_n SR 7 BURARICERI 1 ALE] 5 ALRES KRR
LCD_Seg_WriteBargraph_n SR SIACE O oA
LCD_Seg_PutChar14Seg_n 7R 14 B A B e R MRS T I
LCD_Seg_WriteString14Seg_n B 14 B R A R T R MRS P I 2 A A R AT R
LCD_Seg_PutChar16Seg_n 7R 16 BE R w1 B o R MRS T I 5
LCD_Seg_WriteString16Seg_n TR 16 B BH T T R T0 3 BE A ) 2 A A R A R
LCD_Seg_PutCharDotMatrix_n R R T BT R R G R IR LR
LCD_Seg_WriteStringDotMatrix_n B M R T A R TR BRI LU FRHE RS R IR

ERM 0 THR R E Bor B FIRAEME— 9 5 . BB IR 5 8 ZUH SR B T2 5 B 46k

£ CYPRESS

PERFORM
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PSoC® Creator™ 41 {44 FJiit

void LCD_Seg_Write7SegDigit_n(uint32 digit, uint32 position)

LR

SH:

R EE:
BIfER:

SERRBOIOR R 7 BUR R ST R BRS8N 2 80y ISRy ] DU /NI E,  HUE
RN 0-9 M1 A-F. HESUER SR T 1) WA T2 X5 7 Bl u R R &R
Fo MG X T, ATLUEXEA 7 BrliionoR, JFEN R AR RS (n) kT,
AR E E R E L7 BEERTTR, A OE R

uint32 digit: E RN HERIE T RR A U EUE (YD 0 2 15) .

uint32 position: MAMIE) 0 FFUE N4 BT E B TFALE . R PALE A T8 X RoR
X LASh, A RIRZT R

7
7

void LCD_Seg Write7SegNumber_n(uint32 value, uint32 position, uint32 mode)

Y-

ZH:

RIEE:
BIfER:

Page 18 of 32

PEpR B R 7 Brion u s i 1 A28 5 ALFES E Y 16 Ar B 8. 2 L E il A Son B
HE XS 7 Bl e R 35 . AEMiZRit X, ATRUE XA 7 Brin o4,

FFIEA R BEZE (n) KTk FF5F. 55 8o, DML B E SCR 4
0 EH SRR SE (P AR R BEAT AR B . RAT R 4L B SRR e 7 Brldne R, A8
A

uint32 value: TR L5 HIEBRIE,

uint32 position:  MAT IR O T 46 WA B 22 T+ SR B AR R AL B RGeS SR X 38
N VA G R IR JIOE VA O UID E R NTAZS & R S s GIVACE A A

uint32 mode: ¥ & @R,

{5 BLBH

LCD_Seg NO_LEADING_ZEROES | L#ig®
LCD_Seg_ LEADING_ZEROES NI
¥
p

.

CYPRESS
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void LCD_Seg_WriteBargraph_n(uint32 location, uint32 mode)

W UEpR R 1 3 255 BURTEK ONERESS) L 8 (B E. KR LR EEH
JUE KRN (1 3] 255 B o Bbhh, FIEEA DEIENETE, R EREREAE. ©
U T 8% Sor B T TRGE CH R BoR R AHRBRR R . ATAEmI gz b X g X
ZAKICEEIR, JFAEE R AR PR E S (n) MR R RET S . RAAEAMFAE
SREFP o LR TE R R e R, A AT L& B A

24 uint32 location: % G RI AT RSB . AR O FIATBEINELL. O (XFTA
SIBETTE. KT EBAIOE S B T2 TR

uint32 mode: &% & &R ERE

i1 L
0 FTOT R BB
1 FTIF A B B R LA M i A B
-1 FTTFr B B A M A B
2-10 Wonfr BB 2 3] 10 Bro BUBLCRT A TR S AR o
pACii=F 7
BIfER: 7

void LCD_Seg PutCharl14Seg n(uint8 character, uint32 position)

ViEH: B R R 14 B R EF R Bon u R RS I —A 8 AL H & T Bon il
FLT AT E XS 14 BRRR TR MRBRG RE. EWZPX T, rLlE X214 14
By Ry Bon o R, B R AT REE (n) kTbk. RAEAMN A & TP+
E S 14 BBoRn R, AR L.

¥ uint32 character: Z S RHIZ5H ASCH {E (ASCH BN 0 2 127 BATHTENFAF)

uint32 position: MZEMIE) O FHIG N B THE R FRAALE . B AL E A T8 LR
X LPASh, A RRZFRF

RIEE: 7
BIfER: 5

e o

CYPRESS
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void LCD_Seg_WriteString14Seg_n(*uint8 character, uint32 position)

W PR AR R 14 BUr RECT 747 SR U R A P I 2 P AP S R A0 s o 2 48 s B
FTERBIMTENE 14 Blian s REKG RS g Xh, mTLUE X2 14 B
TR B e R A, B R AR RS (n) KTk (A ERISR T E X T 14
B R u R, A AR

B *uint8 character: ¥8%F45 [ 2= FAFEE R 7 475 o

uint32 position: MZEMIE) O FFUE N B THE R — N PR E . DR PR S KR
HE SRR KRN, A BREAN 74

pACLi=F 7
BIfER: FERE S 2 BT ANB R s o RS2RS0T AT L EDR T A 1 L 2 AT R ZOIRES

void LCD_Seg_ PutChar16Seg n(uint8 character, uint32 position)

ViEH: R RN 16 B R E AR/ Won u R B R I — > 8 ML FF . Db ZUd & il 48 &
AFTHE NS 16 BB /R e Rm KRB RE. EMEMX S, mTelgE L2 16 B
R BoReRw Y, B R ES (n) k30, REEAM A& R E X
16 B nTnE, A E IR,

SH. uint8 character: /R TR ASCIH (HUEYEFE Ny 0-255 KIATHTEN ASCI FIR Y JE 7
) .

uint32 position: MM O FHaa e BUATHEI P AF A B . A0 R Ay AL B T 58 U o
XS, B RRZT A

RIEE: 7
BIfER: 5

(void) LCD_Seg_WriteString16Seg_n(*uint8 character, uint32 position)

LR UL EL R IR 16 BUr BH 7 AT o U R BRI L A TR NS R A5 e o b U 5 )
AR T T RE XS 16 BUR /R u FMRIRI GRS . Mg X, ATLUE X2 16
By Ry Boson Rl s A AR e (n) RFhk. RAEAN B & e
SEX 16 BUi s TuR, A E s

SH: *uint8 character: #5448 7 2= PR R F 7R .

uint32 position: M=) O TFo6 L BIHTHE RIS — N FAFIALE . I R T 47 R A 2
HE EIR RN, A RIRBIN 71T .

B E{E - x
BIfER: FECHE BTN BR s o RZSEMA T L B b T H BT IR R

M

== CYPRESS
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void LCD_Seg_PutCharDotMatrix_n(uint8 character, uint32 position)

W UE R B OR s i B 7 BT P R s TR R FE S AR K — A 8 A3 Ao AU 5 11l 4 S 7s
Bh T THGE X5 R SR TR MR AR R S . AR h X, AT BLE LA mfE 7R
TERTTRA, IFES R IES (n) KTk LR E R & e LT RFEE R
TUERM, A EAEI R

B uint8 character: E/RF4FH ASCI {E .

uint32 position:  MZZK) O FF4a WAL B THE I FAFALE . Ui RECT AL EAL T8 LR oR
XS, B RIRZT A

pACLi=F 7
BIfER: 7

void LCD_Seg_WriteStringDotMatrix_n(*uint8 character, uint32 position)

LR U PR R o R BT A R U R MRS (2 PR AR N A E . B SRR S
AREF L) AT T X5 R TR R AR R S . AWt X, AT RUE X2 A
PRy B e R AL, B R AR RS (n) KTk (AR E ) &5 P e
XT MM RR TR, A aAE R

2 *uint8 character: ¥8%H45 [ 2= FAFEE R 7475 o

uint32 position: M ZE IR O TFo6 e BUATHERIEE — DN TAFIIALE . IR T4 R A L i
HE SRR IR, REAS R BN 74T

RE{E: P
BIfER: 5

"

LCD_Seg_EXTRACT_ROW — 152z i X s s e 4 = AT -
® | CD_Seg EXTRACT_PORT — &Mz i [X b & B & M 71 WAg .
® LCD_Seg_EXTRACT_PIN — H5&Mmigg b X Hife e 45 2= 1 LU B

LCD_Seg_FIND_PIXEL — M7 THE WS X B R B, e E R SR ETRIEEM
LT LCD MBS BIAR OGS B e B2 R BRI 2 At . R R R T R MR R B R
HE gz X P S AR R AL B E . AP RIMB R A RRTT 17 % B B .

MISRA &34
KPNERHLEE MISRA-C: 2004 I ERFARZER . & X T PRI 2

==# CYPRESS
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" T HmZE - & H TP PSoC Creator 2014 12

B RREMWZE - OOE M T IR A 2=

ARG VA RAMRERERNEE . RESHIERMI MISRA &RV 7/ 43351 H i 22 AL
AR MISRA & RUPEIIEM RIS S .

Bt LCD 4L LA UL F A5 2 2

MISRA-C: IIES
2004 LN (UF/ISH) G =ik
8.7 R WERAN A B PUTRXS R, | BURXWRAE C 3 A E SO S
DU 2 AE AR B ] ) S I 2 %6f . LCD_Seg_charDotMatrix[]
%o LCD_Seg_7SegDigits[]
LCD_Seg_16SegChars]].
LCD_Seg_14SegChars]].
XEERELRA AR TR ERE. &
ANEFAE AR AR . RYERC
B, TR AR R TT
2 A sl
19.7 A BRI e T 75 R B PAF % H T ik e«
LCD_Seg_FIND_PIXEL().
LCD_Seg EXTRACT_ROW().
LCD_Seg EXTRACT_PORT().
LCD_Seg EXTRACT_PIN().
21.1 R REEAE A 2D — LU TH, N AT TR R A
DA PR B KA B k2 38 47 I it LCD_Seg_Write7SegDigit_n() 7l
i« LCD_Seg_Write7SegNumber_n()
a) %&ﬁ*ﬁiﬁ/?ﬁﬁ HTJ»! ﬁﬁﬁ\&ﬁﬁ‘ﬁﬁ;%éﬁﬁ%o
_ . 29 3 AT R R A iR
Y, H
b) ) ]ﬁﬁ{/#/&jl LCD_Seg_WriteBargraph_n() i}, It
c) H fﬂ‘ﬁwﬁﬁ?ﬁﬁﬂ (1A A (1) R A LA D
B it i L

] AR YR AR A~

PSoC Creator f£“Find Example Project”J i&HE 1 #& it 1 1R 220045 J5 2 B A ACRE 7= 48] B 7 45 T
BRI AR € 07, 8 3T A 23 T HE B B2 P Hh g Al s fp) . B3R EGE FH o, 1
FIFF Start Page (FFUHT1) 8L File (M) SEERAIXIEHE. MR T2, fFHXEHEF 1) Filter
Options (FRIEZEDID A48/l IETH 513K

HxrRELER, 153 W PSoC Creator # B+ [)“Find Example Project (& I3 H ) "3,

prprprprpr
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Thegtid

Bt LCD A4 fitnm K RyGHIALH], PAIRSIASFEIZRIU) LCD Eonhf. HFHBCE X TEHE, R v5n
AT EwI A ThRE S8, Al E ] —4LFRHER) AP TR R8I Bon A B8 . HAh Bon 5t
API 2 F T R Eos BT B R 2 AN E = i A )

VR N A BSRAA R, A MBS E R E . EFHEHH LCD_Seg_Stop() ¥, BicE,
SRJ5 A LCD_Seg_Enable() ek S B,

RINECE
LCD_Seqg 4L+ MZRIARL B HALEH 19 LCD B EIREHEHI % . 2Rk LCD_Seq FEE A:

"4l

" 8Nk

" BT ORI IR A R

" OBERM A

" ii# LCD ek,

" 60 Hz il

" 100% XfLhLFE

m R SCRRBIF . BOAN AP AR SRR T AN & TS REAT R R G R I ThRE

5 XL E
BLat LCD PR IR R PR I SR A AR IR R LCD.

i b S i

BT A BRI Al K (LS #3508 fi7, HS #5316 £7) , i A4 AT f) e 4 & v R A
BT L BEYE R o T NS AR LU BEAEL, T 75 B2 AR (B ] B 238 H 2 A0t K/ N S VRRR
il X FRKM EER 2P A%, BT AR Es KN, 00 SR 2 (8] 70k B4R e LR
YA s ) 2% S PR R R S o ORI S 3 A R s O T It A SR ] 23 AT g A Hh ZEL 2 5 1) 2
AR, FEAEEAE LCD_Seg_dividersHS[] #1 LCD_Seg_dividersLS[] FEF1 . %ofT-45 4 28 A A HH
]I, 3K S B B 71 e FH S B0 1) B RO I I 7S

FFFFFFF
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LCD & B U #e

e MG 32 A A AR T 2 S HEIAS, B T s iAS E A ORI 1) 43 S A= By R~ ot ]
W XA N HS AR Bl R R IR 25 LS BRI 32kHz IR 30 F 100 fi%. @
LCD_Seg_SetSpeedMode() H##E HS/LS # 2 (A1) # o FHUr Pide BEHICE . W AFAE S L
555%F B S iR 2 B A e bR (2 W B3R L S — ) A SCER IR, i@t
LCD_Seg_SetSpeedMode() BR%I{E HS/LS X 2 (B )4 2 15 BT I o e,  HPRALpxt Ll
Ao F LA R ) 2R T ot VI SO 3 A B2 A I 3 TR (B 2 25 R B R — iR

IEE

LCD_Seg ZH4 3037 LT S /EAR 2
o HOREk
o 1/2 B 1/3 1 & Wik i B 1A il

PSoC® Creator™ 41 {44 FJiit

{5 FH 2451
% B B HR BEARE ) Ve
4 /) COM, BBk ik v 5 FEE R 1 SW Bt & T 7E IR B B AR AE S A X 2 1]
TN BRE 1/3 i [ AT
4 ) COM, BBk i F STN 5575 J57 0 Bk b 5 55 18 sl 3% A5 ok
STN &5 Eb R 3

ik ek B R AR AR B I FL 7 Sl s B R i A 2 A LR

Page 24 of 32

M

I

.

£ CYPRESS

prprprprpr

Document Number: 001-87239 Rev. **



PSoC® Creator™ i {444 - Jiit PSoC 4 Bt LCD (SegLCD)

SN S
Pl 1 P 2 v BRI R OB R TR AR R

B 1. BBl - B8 A

One ‘Frame’ of Type A Resulting voltage across segments
(addresses all segments once, has Vpc=0)

] Voo
! —I_ —I_ Segment On:
COMO - SEGO 0 Viuis= ~ 0.791 * Vpgy
COMO _I_ N
i Voo
] Voo
CcomM1 | —|_ —|_ Segment Off:
COMO - SEG1 - 0 Vrus= ~0.612 * Vpry
i . | —|_ Vpc=0
! 1 Voo
SEGO |
| i Voo
| —I_ —I_ Segment On:
COM1 - SEGO 0 Vrwis= ~ 0.791 * Vpgy
SEG1 —I_ Voz 0
i i 1 T Voo
to t1 t2 t3 : Voo
| —|_ —|_ Segment Off:
COM1 - SEG1 i 0 Viws= ~0.612 * Vpry
| -Vop
t0 t1 t2 t3
COMXx selected SEGX in ON state Example for 1/4 Duty Segment in ON state Discrimination Ratio:
COMx not selected SEGx in OFF state (i.e. 4 commons) Segment in OFF state b=~0701/0.612= ~1.261

& 2. HrrRBonfl - KB B

One ‘Frame’ of Type B Resulting voltage across segments
(addresses all segments twice, has Vpc=0)

Voo
Segment On:
COMO - SEGO 0 Vaws= ~ 0.791 * Vpry
COMO Vpe=0
'VDD
Voo
com1 Segment Off:
COMO - SEG1 0 Vaws= ~0.612 * Vpry
Vpc=0
'VDD
SEGO
. Voo
Segment On:
COM1 - SEGO 0 Vaws= ~ 0.791 * Vpry
SEG1 Vpc=0
-Voo
to t1 t2 t3 Voo
Segment Off:
COM1 - SEG1 0 Viws= ~0.612 * Vpry
Vpc=0
-Voo
t0 t1 t2 t3
COMXx selected SEGX in ON state Example for 1/4 Duty Segment in ON state Discrimination Ratio:
COMx not selected SEGx in OFF state (i.e. 4 commons) Segment in OFF state b=~0701/0.612=~1.261
o
CYPRESS
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R, WOREIFAE A S L B A s 5, A LCD RonBfksE; LCD Bt/
FEFE % BU RMS (B07 ) B SRE . fEIETES, R4 € COM M SEG 15 5% Z A 5%
R R ECK e 0 B2 LCD BT I 2 R P o

Kk, @K COM {5 5L AR 2 1 iotfa] b o (0 R EIXEh SR B4, COM M SEG KI5 5 1
FABL R AT R AR, TIPS B, AR 4805 32 P 8 A efs 5 /1) DC AP

B 3 rh RoR AR 2 F BUACR Y S 1 It o

B 3. HFRERAERHIBTE

Individual subframes for Type A Individual subframes for Type B
EEIIEEEE e
0 - - _—_—
COMi@t COMi @Y  SEGk@Y  SEGK@f fa b a b fa b a b
i=j i<>j (k,j) is ON (k.j) is OFF COMi @ tjatip  COMi @ tiatb ~ SEGKk @ tjaib  SEGk @ tja tjb
i=j i<>] (k,j) is ON (k.j) is OFF
COMXx selected SEGx in ON state
COMXx not selected SEGx in OFF state
N N -
Jok v 5 BE T ) 3K 3

IR E MG AR 2 IR REE S, AR S B 3 A kel 98 FE RS 5 55 LCD EoR b A
FELRELRT R, DA S fig 5 F) Bk 58 2 IR | O e e g . Ini&l 4 TR

B 4. Bk 8 B YA R SR U

GPIO Output Impedance

Density Generator

COM
UL

LCD
| Capacitance

LCD
Density Generatg J
L SEG

Low Pass Filter

prprprprpr
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N TAE R 32 kHz Jhkarh o 5 ) SR 5l B A5 AT 4 52 3 SO T+ BRI TR] AR L2 B s B, 75 e
100 k - 1 M RRE (RN o0 B BEHRH . KT ~1 MHz (8 kb o6 2 8 ) A e 7B A s e . AT
PR ER T BRI NES ITO B EREZN 1TO HEH, LA /O 5 SRS BET .

ok v G R 1) 7 Vs TARAT AR (B)o VR, 24 BB, 75 Bk ) ik ok o6 B R 5 3R
DL [ — ik vp o B R s R 26 (LCD [ RC M 7 B e T ok v o B skl 0 28, T JE 5 3k 4

),

Fik v 5 B VR EN R ] T IREh Ve I EBoRBE. ERIMHBE, Ll mE R SEG 5 U#

FZ 4 W), 0% COM 135 R BB ikrhse B S . R, 32 kHz B, ANfFR] 4 4> ~1E5 s e g

AT SZ 3R K v i FEE R ) s

WO IhRE (BREXT Y% mIE) Kokm T A vk, Rk, @u0F E DRI 2 7 LE IR FE B IR AR

B 7 B IR S, e TG 2 B AR AR 30 B O kb ge B A AR, DARISTE TN BonF b
SEF S A R EL RE AL A B

& 5. PWM1/2 LCD IXZhEH

TYPEA DEAD‘ TYPEB ‘DEAD‘ COM

WAVEFORM  TIME WAVEFORM  TIME 0 1 2 3
SEG
COMO.zs ‘ COMO = ‘ ‘
‘ ‘ ‘ ‘ 0 o X (¢} X
| i 1 x| o | x| o
COMZLvi COMLiva
| | i |
2 [¢] o X X
COM2:2us ‘ COM2v2v ‘ ‘
‘ | | ‘ ‘ | | 3 X X °© o
| ! | !
1 | 1
COM3,2vs } COM3w }
‘ | | ‘ ‘ | |
| | | |
| |
I I
SEGO::vu } SEGO:vs }
| | | |
| | | |
SEG1iovw ‘ SEG1:=
[ ) [
SEG2 i SEG2uve i
I N I
SEG3.v SEG3uv

FFFFFFF
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& 6. PWM1/3 LCD Kzh¥kT¥

como

COoM1

com2

SEGO

SEGL

SEG2

SEG3

TYPE A ‘DEAD‘

WAVEFORM  TIME

coms

Page 28 of 32

como

CcoM1

com2

coms

SEGO

SEGL

SEG2

SEG3

TYPEB
WAVEFORM  TIME

‘DEAD‘

PSoC® Creator™ 41 {44 FJiit

COM
SEG

==
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e Sulad: gl
AR, I 7 T s b 2 USRI R 7 R SR R AR A -

B 7. “FERS (8] %o b B4 il

Two Frames of Type A, with Dead-Time
COMO

Example for 1/4 Duty, 1/3 Bias

|

com1 _IT _IT
seor | [T By

t0 t1 t2 t3 dt t0 t1 t2 t3 dt
COMXx selected SEGx in ON state
COMXx not selected SEGx in OFF state

Dead-Time

BERR 7R 1/3 i IEAT 1/4 523 PESE it A R 0, (B e el b S 7= g SR 5l (4 B 1) 7 73 BE SR BRAIOX R RE )
FOT IR TS I B AT IR B 2

TR R, ZESEI TR, 78 COM All SEG 15 B b UREH A B A 1R A

T

ARFHESENEZELR, HSZE R RS Z TN (TRM).

o
S

B3l LCD dfHAE A & ) LCD Bealgzhiz il 4 1P,

Se. Z

E;c YPRESS
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AP T8 H

PSoC® Creator™ 41 {44 FJiit

WRyEgw s A T AP BEMAMECE AR, AN S HIBRA . N Rt
TR HAFRCE T I AP A ER 6
CUA PR TR 2 P C B AR S g PR AR BEAT TR, /IR VAR g . X TR E BELE, ATy
B 16 s 25 RSP IR A SCA DA S A7 fik A

TERNEEN LCD AMMATE T RERCE . 1L 2 RRIE SON:
" OBAME: (K AP REUE, TATM =T API

" 7 BEhF: K AP REEE + 7 BT AP

" 14 BBhF: K% AP RAUE + 14 BeBHF AP

" 16 BBhF: K% AP RAUEE + 16 BeBhF AP

" REEBNTF: K AP RS + RFEET S 2 API

" XWEBTF: (K% AP REUE + FTEEBTFm% AP

PSoC 4 (GCC)

E N SRAM

F15 FH
ERINE 968 16
7 BT 1114 16
14 BT 1364 16
16 Bih 1372 16
R T 2520 16
FILEBF 1220 16

Page 30 of 32
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H AR B

BRAEIE B, 15 X SRR )5 2k 42 -40 °C < Ta<85°C H T;<100 °C. FRAESAH UL,

5N IX L YO ) E HYEEY 1,71V B 5.5 V.

PSoC 4 B3 LCD (SegLCD)

HBEMTE
¥ ViBH B/ME | BE | BKME | B e 153
ViR
lL.coLow (R ThFEAL ) TAE R - 5 - MA |16 x 450 Hz /NREL
A BB
Cicpear FABLBEHIES ) LCD A - 500 5000 pF | Wit ERIE
LCDorrseT KW B - 20 - mVv
l.coop1 LCD R4 LAEH . - 2 - MA |32 x4 B, 50 Hz,
Vbias =5V 25 °C
|Lcoop2 LCD R4 LAFHI - 2 - mA |32 x4 B. 50 Hz,
Vbias =3.3V 25 °C
ALY TS
S8 Vi B/ME | R | BKE | B M4
Zi=k
Fiep LCD iz 10 50 150 Hz
HHEFE
AT A5 DAATRCAS AR B 32 SR
R A B S B B BuRm R E
1.0 HIXRAT
%ﬁ%@mﬁs
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© I FIRA T, 20130 SLALFTEL A M B AT RE S BERS SR, AR SIAT I BRI G N R R A, R S A ) AN AT (e A el 5 AR AR T AR AR R
I AR LA 7R SRR (7 S FARATVEAT o BRAR S S R AT AR A I T S, T B8 R 077 WAL AR U A T BOE Ty s AR ScRe, k. RS b s A M 0. kA, X
A Rl R A8 o R % P P 3 ™ B S AR A SR R G, SR AN AUHS HL = R I RGOS AL A S BT i T2 A SRR R G, o bl i 4 AR 0 R ML A T 4
BB R, 0 R 1 207 5 DR M T 52 BT (e 4%

PSOC® & Fe W 7 Sk A 7 (3 R 4%. PSoC Creator™ Fil Programmable System-on-Chip™ 3635 by 7 S A 7 (R hR . AL 31 F 0BT A Ho At AR sl A 8 B 1 4% 1 BT 5 T S

A RARED CRAERVERRE ) BTSRRI SR AR CRERID B, 2GR GERMSER LML RIEHD | S8R LUK R4 20 05 (0 SRR 205k . 68 s e 4R
A ERTER TG BB S RNl VERr, RIS B, B GISE R RS IR A AR . S PRI RIS A RIS AR AR AR i, I ELHC H A0 S RE R B 1 s SO A s i 1,
VASCREFEVE AT 5 00K FE3RA5 107 i A R FH 0 DOR A2 110 07 205 B 7 S i B I A R o B R AR IR 2 4k, RS R i W T IRV ol AN SIS HEAT AT T S0 Ak e
kRS .

Yot s BRI E R SRR AT AT R R BRI R (RAE S (AR T ) bl s 3 368 B P A ) A (R (RAIE - R 0 (7 B E AR S AT R T 5L e S Ak Tk A e A7 5
SRR o 80T A3 I AL FITIS 22 AEf 7 f  1 82 FH) ASE FH AR AR B A AT o kT ) A R ARS8 o S 6 R B 3% P P 3 ™ B 105 S5 TR AR i SR R G, S R A AH S Je = R I R G
SARULE . AN R S A A SR RGP, U ) 4 T R AL DR A P T 8010 A TR, 0 R R 0 S DR 0 T 52 B4R A 445

7 kA FE T il 2 P () B U BV T B

E
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