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1 Summary

o] &A1= CANTUS SDK 2] Key Scanell tf &+ Application Note©] T},

[e3]

CANTUS®I &= # t] 4 x 49] Key MatrixE A o] & 4= 91+= Key Scan Controller7} W} 5] o] 91t}
SDK 4 Al ¢] Key Scan Projecti= Key Scan ControllerE A}-8-3l] 67 2] Switch= -4 ¥ Key MatrixE Key Press /

Release Mode 2 KeyE 2] gt} Key2] Press, Release W InterruptE A3k ISRol| A Bufferell #] %4-s}a1, main()
of| 4 getkeyscan() $t<== & & 3}o] ISRl A Bufferoll #1743k Keyzt3 910 Al S UARTZ & 3t}

Key Scan Controllerol] o g 2} 4] &+ 1] 8- CANTUS Datasheet 18 KEYSCANS- %z 3}2},
UART= AN_0002_UARTE 3% 3&}2}.

Interrupt:= AN_0003_INTERRUPT = %% 3&}2}.

Timer:= AN_0005_TIMERZS 3% 3}2}.

6 Advanced Digital Chips Inc.
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2 Register Set
2.1 Register Set Flow Chart
Key Scan Controller& AF-&-3}7] 913l Th3-3} 2 A 2 RegisterE A 4 ghot
< START >
\ 4
Port Alternate Function 1 Register Set
Y
Key Scan Interrupt Set
\ 4
Key Scan Interrupt Enable
Y
Key Scan Counter Register Set
\ 4
Key Scan Control Register Set Key Scan Data 1 Register
y
Key Scan Read / { ‘
A 4 Key Scan Data 2 Register
Cw >
1% 2-1 Register Set Flow Chart
Advanced Digital Chips Inc. 7



Ver 1.0 PRELIMINARY CANTUS Application Note( EVM B’d )

2.2 Port Alternate Function Register

Key Scan Controlleri= PIN 2~9& A}-&3tt} o] & PINS o} # 2-13 o] t}& Functiong ¥ 3al 9o
Key Scan Controller2 AH-&3}7] €] 3}l 4= Port Alternate Function 1 Registerol] A 2™ & A 4 &}of o} 3h} !

Key Scan Project= PIN2, 3, 4, 5, 62 KEY_O[0], KEY_I[0], KEY_O[1], KEY_I[1], KEY_O[2] & A A 3}t}.?

3 2-1 Port 1 Alternate Function

Group | Index | Pin 1% 2" 3 4™ (default)

0 2 TX[4] KEY_O[0] AD[8] PLO

1 3 RX[4] KEY_1[0] AD[9] P11

2 4 TX[5] KEY O[1] AD[10] P12
PAFL 3 5 RX[5] KEY _I[1] AD[11] P13

4 6 TX[6] KEY O[2] AD[12] PL4

5 7 RX[6] KEY _I[2] AD[13] PL5

6 8 TX[7] KEY O[3] AD[14] PL6

7 9 RX[7] KEY I[3] AD[15] PL7

3 2-2 Port Alternate Function 1 Register (PAF1)
Address : 0x8002 0024

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | P1.7 : P1.7 Port Selection bit 11

00 : RX[7] 01: KEYI[3]
10 : AD[15] 11:P1.7
13:12 R/W | P1.6: P1.6 Port Selection bit 11
00 : TX[7] 01: KEYO[3]
10 : AD[14] 11:P1.6
11:10 R/W | P1.5: P1.5 Port Selection bit 11
00 : RX[6] 01: KEYI[2]
10 : AD[13] 11:P15
9:8 R/W P1.4 : P1.4 Port Selection bit 11
00 : TX[6] 01:KEYO[2]
10 : AD[12] 11:P1.4
7:6 R/W P1.3: P1.3 Port Selection bit 11
00 : RX[5] 01: KEYI[1]
10 : AD[11] 11:P1.3
5:4 R/W P1.2 : P1.2 Port Selection bit 11
00 : TX[5] 01: KEYO[1]
10 : AD[10] 11:P1.2
3:2 R/W P1.1:P1.1 Port Selection bit 11
00 : RX[4] 01: KEYI[O]
10 : AD[9] 11:P1.1
1:0 R/W P1.0 : P1.0 Port Selection bit 11
00 : TX[4] 01: KEYO[O0]
10 : AD[8] 11:P1.0

! CANTUS Datasheet?] 8 GPIO #+%.
2 Evaluation BoardZ $¢]3+ 7] €} Port Alternate Functione 3] 29} boardinit.c& F+z3}z}.
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2.3 Key Scan Interrupt Set

Key Scan Controller= Key7} ¢ 2 5 ™ InterruptE A A 71T}, o] InterruptE AF-8-3171 913) interrupt.c <

BOOL setinterrupt(INTERRUPT_TYPE intnum,void (*fp)());

}o KEYSCAN Interrupt Vector Number 0x3D ol ISRZ A& KeyScan_ ISR Setting $+t}.

2553

2.4 Key Scan Interrupt Enable
void Enablelnterrupt(INTERRUPT_TYPE num,BOOL b);
Interrupt Service Routine(ISR)©] Vector Table®l Setting™] ¥ InterruptE Enable ST},

o] A} 9] 2.33} 2.40] & 5} SourcettH-S o2 o 7t}

setinterrupt(INTNUM_TIMER7_KEYSCAN, KeyScan_ISR);
Enablelnterrupt(INTNUM_TIMER7_KEYSCAN, TRUE);

2.5 Key Scan Counter Register

Key Scan Controller= 9% F7]|2 KeyE Scandtt}. Key Scan Counter Registeri= Scanning Frequency=
A8k Aol of 2 ¢} o] Scanning Frequency”} A 7 €t}

3% 2-3 Key Scan Counter Register(KSCNT)

Address : 0x8002 3004
Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | Scan clock divide ratio setting bits. OXFFFF
fPCLK

Scanning Frequency=
g a y 11 x (KSCNT+1)

Advanced Digital Chips Inc.
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2.6 Key Scan Control Register

o,
ol
K
offl
L
o
(@)
=3
(@)
=
et
-
%0
v

Key Scan Control Registeri= Key Scan Controller2] 52} Mode S

¥ 2-4 Key Scan Control Register(KSCTRL)
Address : 0x8002 3000

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W | Key Scan Mode Select bits 0

0 : Key press mode

1 : Key press / release mode
1 R Reserved -
0 R/W | Key Scan Enable bit 0
0: Scan Disable
1: Scan Enable

2.7 Key Scan Data 1 Register

Key Scan®] Z 3} 2 21 # Key?] kS Key Scan Data 1 RegisterS %3l &+ <= 91t}
Key Scan Data 1 Register+= ¢} 2 of| 3l &8} Bit”} Set % t}.

¥ 2-5 Key Scan Data 1 Register(KSD1)
Address: 0x8002 3008

Bit R/W Description Default Value
31:16 R Reserved -
15 R SW33 0
14 R SW32 0
13 R SW31 0
12 R SW30 0
11 R SW23 0
10 R SW22 0
9 R SW21 0
8 R SW20 0
7 R SW13 0
6 R SW12 0
5 R SW11 0
4 R SW10 0
3 R SWO03 0
2 R SW02 0
1 R SWO01 0
0 R SWO00 0

10 Advanced Digital Chips Inc.
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2.8 Key Scan Data 2 Register

Key Scan®] 2 3} 2 21" # Key?] k-2 Key Scan Data 2 RegisterS %al <+ <= it}
Key Scan Data 2 Register+= ¢ 2 ¥l KeyE Hexadecimal = 3£ & gt}

I 2-6 Key Scan Data 2 Register(KSD2)
Address: 0x8002 300C

Bit R/W Description Default Value
31:5 R Reserved -
4:0 R Scanned Switch value (Represented as Hexadecimal Value) 0x00

*** Key Scan Data 1 Register2] #k2 A 57342 ¥ & 3}, (SW03+E 0x04= % &)
*x (F22]) 271 0] /2] Key”Z| =21 X ©] Register2] 3k “0”2 = Setting ¥ Th

o

o] A t}&- 9l el o] A ¥ KSD17} KSD2 Register= ¢} 1S th&-3 28 38 9 5= 9tk
2 A E]H KSD1 : 0x01, KSD2 : 0x01

Ex) SWO007} ¢} o
¢lgd o & A & KSD1 : 0x100, KSD2 : 0x09

SW207} ¢

Advanced Digital Chips Inc. 11
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3 Function Set
3.1 Function Set Flow Chart

C D

Y

evmboardinit()

A 4

initinterrupt()

Y

UartConfig()

Y

keyscaninit()

getkeyscan(&key) ?

y

pressed

debugprint(“pressed”);

sustain

\ 4

debugprint(“sustain®);

released

Y

debugprint(“released”);

713 3-1 Function Set Flow Chart
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3.1.1  keyscaninit()

void keyscaninit(KEYSCAN_MODE mode);

B KEYSCAN_MODE mode : KEYMODE_PRESS / KEYMODE_BOTH

void keyscaninit(KEYSCAN_MODE mode)
{
*R_PAF1=(*R_PAF1&~0x3ff)|
PAF1 KEYOO|PAF1 KEYIOPAF1 KEYO1|PAF1 KEYI1PAF1 KEYO2;
*R_KSCNT = 0xffff;//default
#ifdef KEY_SUSTAIN_SUPPORT
if(mode == KEYMODE_BOTH)

INTERRUPT_TYPE intnum = SUSTAIN_TIMER*4+1,;
setinterrupt(intnum,suschecktimerisr);

}
#endif
KeyScanBufClear();
setinterrupt(INTNUM_TIMER7_KEY SCAN,KeyScan_ISR);
Enablelnterrupt(INTNUM_TIMER7_KEYSCAN,TRUE);
*R_KSCTRL = mode|KEYCON_ENABLE;
¥

Key Scan ControllerS A}-8-3}7] 913+ %7]3} 3} © & PORT Alternate Function®} Key Scan Controller<]
shm=

Register Setting, setinterrupt()<} Enableinterrupt() s+ % = 3ht},

Advanced Digital Chips Inc. 13
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3.1.2 getkeyscan()

BOOL getkeyscan(KEY* key);

B Return : Key bufferoll 4732 gko] 912 True
B KEY*key:keyE A& 24

BOOL getkeyscan(KEY* key)
{
#ifdef KEY_SUSTAIN_SUPPORT
if("R_KSCTRL & KEYCON_BOTH_MODE)
{
CRITICAL_ENTER();
if(bsustain)

if(oldkeydata)

{
key->type = KEYTYPE_SUSTAIN;
key->val = oldkeydata;
CRITICAL_EXIT();
return TRUE;

}
bsustain = FALSE;

¥

CRITICAL_ENTER();
if(keybuf.Ctr>0)
{

#endif

key->type = keybuf.OutPtr->type;

key->val = keybuf.OutPtr->val;

keybuf.OQutPtr++;

if(keybuf.OutPtr == &keybuf.key[KEY_BUF_SIZE])

{

}
keybuf.Ctr--;

CRITICAL_EXIT();
return TRUE;

keybuf.OutPtr = &keybuf.key[0];

}
CRITICAL_EXIT();

return FALSE;
}

KeyScan_ISR()°ll A Key Bufferoll A &% Key#ta xbe] = ¢lo] &1},

14
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3.2 keyscan.c

/Cantuslib/keyscan.c

keyscan.ci= key Scan ControllerS AF-8-317] 913k A o] 2 gt4=7 G4 5] o glt}, AF-&-%}+= Key Scan
Controller2] Registers 275 AF-&3F#] 9ol keyscan.coll A 2w 5 A3l Key Scan ControllerE
A sto] ARgE 4 QT

Keyo] =& %1 AIZHS dH83t7] 913l Timer 6W-S AF§3te] A4 A7Hs <t Key7F 5 AW o] & A&4<
o= g}

Advanced Digital Chips Inc. 15
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4 Point This Note

m  Key Scan Controlleri= Key Press, Key Release°l| 4] InterruptE 1HA] gk},
B Key Scan Data 1 Register$} Key Scan Data 2 RegisterZ %3} Scandt 432 < 4= 9l o},
B AT KeyE Gdato] AAlst At & A - obef 1 3} o] A A sto of gkt
B Evaluation Board 2] Switch= SW00, SW01, SW10, SW11, SW20, SW219] 4 & o] )t}
Scan Input Port
P1.1 P1.3 P1.5 P1.7
COLO# COL1# COL2# COL3#
{ 1 I Scan Output Port
WA FAAAA WA WA~
—#-| ROWO#
SWO00 SWO1 SW02 SW03
»— ROW1#
L | 1| _|_o_] L P1.2
Lo —0 o— o —0
S\_'VLO [ sﬁf SW12 Sw13 ] . E?"‘ﬁf#
SW20 Sw21 SW22 sw23 [
0 D _OJ_J [EC P1.6
SW30 SW31 SW32 swa3

138 4-1 4 x 4 Key Matrix

Evaluation Board Schematicoll 4] L}FEF = 2} Switch @B = o} 8] 3% 9} Zo] Key Matrixol]l o-3-# o},

3t 4-1 Evaluation Board key

Schematic Key Matrix KSD1 KSD2
SW3 SW20 0x100 0x9
SW4 SW10 0x10 0x5
SW5 SWO00 Ox1 Ox1
SW6 SW21 0x200 Oxa
SW7 SW11 0x20 0x6
SW8 SW10 0x2 Ox2
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