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@%ﬁfi@%ﬂ&ﬂ&%?ﬂ&&ﬂ SM59R Timer2 ThEERER 574

Timer 2 THEEEA A

1 BEHEmM:
1.1 SM59R16A2/ SM59R08A2
1.2 SM59R16A5/ SM59R09AS5/ SM59R05A5
1.3 SM59R16A3/ SM59R09A3/ SM59R05A3
1.4 SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

2 Timer 2 {EFHMHL -
21 EYREdATE S R = AR
(1) Timer25tiy, /58 ASRER
(2) E#ThiE(reload functions)

(3) PCATfEE - RfELLEE T (compare) - fif&EF{(capture)
2.2 Timer2 5t /STREAMASRR - H=RERMFEEN

(1) Timer 2 mode
(2) Event counter mode

(3) Gated timer mode

X o Cebx | OO CCFx —bo/o—

(8-bit) | (8-bit) |

Py N e AT PCAflag  CCix
- CCx pin (trig.) C ' ' C
Fosc aptures ¢ Compare
]
]

K
Vector:002Bh

* Sto v
THPREE Timer 2 mode
- TL2 TH2
T2PS[0 . . >
S[0] o) Gated mode ) (8-bit) | (8-bit) TF2 e
. Event mode
T2 Pin (T2<Fose)) —o Overflow flag  gT2

PN 137122
T21[1:0]

SRR EXF2 - po o

T2EX pin (trig.falling)

Trig. flag  |[EN1*EXEN2

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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2.3 Timer 2 {HEHEFES -
2.3.1For SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1 used

SM59R Timer2 IThHEE{ER 54

Mnemonic | Description | °"° | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RsT
Timer 2 and Capture Compare Unit
AUX |Auxi|iaryregister | 91h | BRS \ pP4cc | P4SPI \ P4UR1 \ P41IC | POKBI \ 5 | DPS | OOH

Mnemonic: AUX

7

6

5

4

Address: 91h
0 Reset

BRS

P4CC

P4SPI

P4UR

P4lIC

POKBI

DPS 00H

P4CC: P4CC = 0 — Capture/Compare function on P1.
P4CC = 1 — Capture/Compare function on P4.

ZftHH: SM59R16A2/ SM59R08A2 FELLIHAE -

2.3.2For SM59R16A2/ SM59R08A2/ SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1 used

Mnemonic| Description |Direct| Bit 7 \ Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 \ Bit 0 \ RST
Timer 2 and Capture Compare Unit
T2CON | Timer 2 control Csh | T2PS | CCOFR - T2R[1:0] T2CM T2I[1:0] 00h
CCEN Compare/CaPtur C1h | COCAH3 | COCAL3 COCAH2 COCAL2 COCAH1 COCAL1 COCAH COCALO 00h
e Enable register 0
Mnemonic: T2CON Address: C8h
7 6 5 4 3 2 1 0 Reset
| T2PS | CCOFR | - | T2R[1:0] | T2CM | T21[1:0] | ooh |

T2PS: Prescaler select bit [GAEEIEAr T

T2PS = 0 — timer 2 i ASEZTHRR 12
T2PS = 1 — timer 2 i ASEZTHER 24

CCOFR:

Select active edge fifj2s 4% 5eiE M

(I:fiz7c R F4E PCA Capture mode HJ CCO (/)
CCOFR =0 - &% flss
CCOFR =1 - IE4fias

T2R[1:0]:

T2R[1:0] = OX —E&

T2R[1:0] = 10 — Mode O:
% TH2,/TL2 3#§fir » TH2,/TL2 &% CRCH,/CRCL (2 8&E#;
T2R[1:0] = 11 — Mode 1:
& pin T2EX & &4 358 A% TH2,/ TL2 &7¢ CRCH /CRCL

T2CM:

i, -

T2CM =0 — Mode 0
T2CM =1 — Mode 1

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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T2I[1:0]: Timer 2 input selection &£ A SERALIT
T21[1:0] = 00 — Timer 2 stop
fF1EETE
T21[1:0] = 01 — Input frequency /12 or /24
i AT HH AR EE AR > T2PS BHETHRRAR
T2I[1:0] = 10 — Timer 2 is incremented by external signal at pin T2
FERE pin T2 g A » W RFEG&{F T2<=Fosc/2 (unit: Hz)
T2I[1:0] = 11 —internal clock input is gated to the Timer 2
B Gate ZE4E (pin T2 =1 F(AE © pin T2=0 £E4E)

Mnemonic: CCEN Address: C1h
7 6 5 4 3 2 1 0 Reset
| COCAH3 | COCAL3 | COCAH2 | COCAL2 | COCAH1 | COCAL1 | COCAHO | COCALO | 00h |

COCAH3,COCAL3: Compare/capture mode for Channel 3.

COCAH3 | COCAL3 Function
0 0 Compare/capture disable ZE5E
0 1 Capture on rising edge at pin CC3 IE&ffiHEliH =
1 0 Compare enable FEERFE
1 1 Capture on write operation into register CCL3 %5{g

e
COCAH2,COCAL2: Compare/Capture mode for Channel 2.

COCAH2 | COCAL2 Function
0 0 Compare/capture disable ZE5E
0 1 Capture on rising edge at pin CC2 IF43HHEiH=
1 0 Compare enable FEEZFEE
1 1 Capture on write operation into register CCL2 &= 1{H

e

COCAH1,COCALA1:

Compare/Capture mode for Channel 1.

COCAH1 COCAL1 Function
0 0 Compare/capture disable ZE£E
0 1 Capture on rising edge at pin CC1 IE43HHEiE=
1 0 Compare enable FLfzis =
1 1 Capture on write operation into register CCL1 &= 1{H

e

COCAHO0,COCALO:

Compare/Capture mode for CRC register (Channel 0)

COCAHO | COCALO Function
0 0 Compare/capture disable ZE£E
0 1 Capture on falling/rising edge at pin CCO IF&E&
& (FHER )25 - FH T2CONACCOFR HE °
1 0 Compare enable FLfziE =

Capture on write operation into register CRCL £
e

2.3.3 For SM59R16A5/SM59R09A5/SM59R05A5/SM59R16A3/SM59R09A3/SM59R05A3

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET

Timer 2 and Capture Compare Unit

AUX Auxiliary register | 91h | BRS - P4SPI | P4UR1 | P4IIC | POKBI | P2PwM | DPS 00H
AUX2 Auxiliary register2 | 92h - - - - - - P42CC[1:0]
T2CON | Timer 2 control C8h T2PS[2:0] T2R[1:0] - T2I[1:0] 00h
CceN | Compare/Capture | 4y . COCAMI1[2:0] . COCAMO[2:0] 00h

Enable register
CCEN2 | Compare/Capture | COCAM3[2:0] : COCAM2[2:0] 00h

Enable 2 register

Mnemonic: AUX2 Address: 92h
7 6 5 4 3 2 1 0 Reset
| | | | | | |  P42CC[1:0] | O00H |

P42CCJ[1: 0] 00: Capture/Compare function on Portl.
01: Capture/Compare function on Port2
10: Capture/Compare function on Port4

11: reserved
Mnemonic: T2CON Address: C8h
7 6 5 4 3 2 1 0 Reset
| T2PS[2:0] | T2R[1:0] HE T21[1:0] | 00H |

T2PS[2:0]: Prescaler select bit: @i ASEZR » THIGRSEEIEALTT
T2PS = 000 — timer 2 is clocked with the oscillator frequency.
T2PS = 001 — timer 2 is clocked with 1/2 of the oscillator frequency. FH[E 2
T2PS = 010 — timer 2 is clocked with 1/4 of the oscillator frequency. FEkE 4
T2PS = 011 — timer 2 is clocked with 1/6 of the oscillator frequency. 7E[# 6
T2PS = 100 — timer 2 is clocked with 1/8 of the oscillator frequency. FE[E 8
T2PS = 101 — timer 2 is clocked with 1/12 of the oscillator frequency. 7E[E 12
T2PS = 110 — timer 2 is clocked with 1/24 of the oscillator frequency. FE[F 24
T2R[1:0]: Timer 2 reload mode selection B #;I5 = 54207 T
T2R[1:0] = 0X — Reload disabled
EEEAR-TS
T2R[1:0] = 10 — Mode 0
w TH2 /TL2 iy > TH2 /TL2 &1 CRCH,“CRCL H#jE#;
T2R[1:0] = 11 — Mode 1
‘& pin T2EX H & N5 A8F - TH2 /TL2 &{¢ CRCH,“CRCL
i
T2I[1:0]: Timer 2 input selection #&Eiig A SERALIT
T21[1:0] = 00 — Timer 2 stop
fEIEETE
T21[1:0] = 01 — Input frequency from T2PS
i ASER SRR A > T2PS BEETERRER
T2I[1:0] = 10 — Timer 2 is incremented by external signal at pin T2
FERA pin T2 8@ A » WRFE &Y T2<=Fosc/2  (unit: Hz)
T21[1:0] = 11 — internal clock input is gated to the Timer 2
B Gate ZEZE (pin T2 =1 FLAE © pin T2=0 £E4E)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: CCEN Address: Clh
7 6 5 4 3 2 1 0 Reset
[ - ] COCAMI[2:0] I COCAMO[2:0] | 00H |

COCAM1[2:0] 000: Compare/Capture disable £:gE
001: Compare enable but no output on Pin
010: Compare mode 0
011: Compare mode 1
100: Capture on rising edge at pin CC1 14 ffite
101: Capture on falling edge at pin CC1 & & iite
110: Capture on both rising and falling edge at pin CC1 1F/E % /ifE
111: Capture on write operation into register CC1 E{E itz
COCAMO[2:0] 000: Compare/Capture disable Z£4E
001: Compare enable but no output on Pin
010: Compare mode 0
011: Compare mode 1
100: Capture on rising edge at pin CCO [F&%$Hife
101: Capture on falling edge at pin CCO & & ¥ife
110: Capture on both rising and falling edge at pin CCO /& % fife
111: Capture on write operation into register CCO B {H ¢

Mnemonic: CCEN2 Address: D1h
7 6 5 4 3 2 1 0 Reset
[ - ] COCAM3[2:0] | - | COCAM2[2:0] | 00H |

COCAM3[2:0] 000: Compare/Capture disable ZE4E
001: Compare enable but no output on Pin
010: Compare mode 0
011: Compare mode 1
100: Capture on rising edge at pin CC3 [F&fHife
101: Capture on falling edge at pin CC3 & & ¥iife
110: Capture on both rising and falling edge at pin CC3 1F/& % fife
111: Capture on write operation into register CC3 E{H iz
COCAM2[2:0] 000: Compare/Capture disable Zt5E
001: Compare enable but no output on Pin
010: Compare mode 0
011: Compare mode 1
100: Capture on rising edge at pin CC2 1F4%ffite
101: Capture on falling edge at pin CC2 & &tz
110: Capture on both rising and falling edge at pin CC2 1F/E 4 Hife
111: Capture on write operation into register CC2 & {H itz

2.3.4The Same Registers
| Mnemonic | Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET |
Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R Timer2 IThHEE{ER 54

Timer 2 and Capture Compare Unit

cccon | gompare/Caplure | con | cci3 | colz | cci | CClo | CCF3 | CCF2 | CCF1 | CCFO | 00H
TL2 Timer 2, low byte | CCh TL2[7:0] 00h
TH2 Timer 2, high byte | CDh TH2[7:0] 00h
Compare/Reload/ 00h
CRCL Capture register, CAh CRCL][7:0]
low byte
Compare/Reload/ 00h
CRCH Capture register, CBh CRCH([7:0]
high byte
Compare/Capture 00h
CCL1 register 1, low C2h CCLA1[7:0]
byte
Compare/Capture 00h
CCH1 register 1, high C3h CCHA1[7:0]
byte
Compare/Capture 00h
CCL2 register 2, low C4h CCL2[7:0]
byte
Compare/Capture 00h
CCH2 register 2, high C5h CCH2[7:0]
byte
Compare/Capture 00h
CCL3 register 3, low C6h CCL3[7:0]
byte
Compare/Capture 00h
CCH3 register 3, high C7h CCH3[7:0]
byte
Compare/Capture Control Register:
Mnemonic: CCCON Address: C9h
7 6 5 4 3 2 1 0 Reset

Compare/Capture interrupt share T2 interrupt vector: 2Bh.

| ccl3 [ ccl2 | cct | cclo | CCF3 | CCF2 | CCF1 | CCFO | 00H |

CCI3: Compare/Capture 3 interrupt control bit.
“1”is enable.

CCI2: Compare/Capture 2 interrupt control bit.
“1”is enable.

CCI1: Compare/Capture 1 interrupt control bit.
“1” is enable.

CCI0: Compare/Capture 0 interrupt control bit.
“1” is enable.

CCF3: Compare/Capture 3 flag set by hardware. This flag can be cleared by software.
CCF2: Compare/Capture 2 flag set by hardware. This flag can be cleared by software.
CCF1: Compare/Capture 1 flag set by hardware. This flag can be cleared by software.
CCFO0: Compare/Capture 0 flag set by hardware. This flag can be cleared by software.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3 Timer 2 THEEERHEA -
3.4 Timer2 565 /S ASER - AEIEL T SRERIFHR -

O Timer mode
ET2CONAT21=01 : timer 2if A\SEH H 24 FRFoscE L » FERTARIHT2PS (R0 )T -

O Event counter mode
#T2CON"T21=10 : timer 24 A4 51 151 A8l A ZEpin T2 » BT EESIFHRAVETEEARRR » 0V
FrE&d: © BUE#E=RT2<=Fosc/2 -

O Gated timer mode
ET2CONAT21=11 : timer 28 A\ SE ) 24 SR FosciEE - SERTER HT2PS (IR AE SRR (T )35 E -
H& Mpin T25 SRS EREES (I -
Hpin T2=1 > F{gEgated mode -
‘Epin T2=0 » Z£gEgated mode -

2R
Fosc
! woie ™" R
WL .
?E?;;yém Timer 2 mode i TL2 TH2 IR %O/@Mh»
op Gated mode . it | (8-bi) ‘
: Event mode .
2 (T2 <Fosc/2) > Overflow flag  ET
PN 33
T21[1:0]

3.2 E#HERA, Auto-reload
EHEEA L T ¢
Mode 0: ETH2 /TL235f » TH2 /TL2&#¢CRCH, CRCLEEHEE, -

CRCL | CRCH
SR (8-bit) | (8-bit)

Fosc W
|
T2R
Y Sto .
R EK
BT Timer2m40dc;L>—\—> et
—o _— ector:002Bh
T2PS Gated mode ILa TH2 » TF2 © >
AND o)

(8-bit) | (8-bit) |

bt mode o Overion g E12
iy A Hc2EfE
T21[1:0]

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mode 1: ‘Epin T2EXE & & 5m AR » TH2 /TL2&{¢CRCH, CRCL{{—X&EE -
(55 HTEH IEN1 3278 » & pin T2EX 5 &4 85 A4 /Ml Bk B external reload EXF2: Timer 2 external
reload flag, must be cleared by software)

Z ISR
Fosc
* Stop
TARREBOE Timer 2 mode \
- TL2 TH2 -
T2PS ) Gatedmode (8-bit) | (8-bit) TF2 | ’
Eventmode , Overflow flag ET2 BT
(T2 < Fosc/2) \ Vector:002Bh
iy A e <—o\‘>
T21[1:0]
CRCL | CRCH T2R
- (8-bit) | (8-bit)
P EXE Lo

T2EX pin (trig.falling) |
Trig. flag |EN1AEXEN2

3.3 [cintz\(compare) ~ FERF(capture)ThREREH

3.31 24 S ThEEMI L B ELI TR
SM59R16A5/SM59R09A5/SM59R05A5/SM59R16A3/SM59R09A3/SM59R05A3 -

OUt(%uéf:?r: )s ter Shadow Register
AUX2 00 01 10 11
Ccco P1.0 P2.0 P4.0 -
CcC1 P1.1 P2.1 P4.1 -
CC2 P1.3 P2.2 P4.2 -
CC3 P1.4 P2.3 P4.3 -

SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1 :

Output Register Shadow Register
(CCx pin)
AUX”P4CC 0 1 - -
CCo P1.0 P4.0 - -
CcC1 P1.1 P4.1 - -
CcC2 P1.3 P4.2 - -
CC3 P1.4 P4.3 - -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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@%ﬂi@%ﬂ&a&@ﬂm@ SM59R Timer2 ThEERER 574

SM59R16A2/ SM59R08A2 :
OUt(%ué::i?: )s ter Shadow Register
CCo P1.4 - -
CccC1 P1.5 - -
CccC2 P1.2 - -
CC3 P1.3 - -

3.3.2 EEEetEi =
Compare function (Timer 2 FYLLEER)

O VOfEEILHIEEEL - SFR [TH2:TL2]EESFR [CCHX:CCLX]AZEKELEL - ELEMVER It E
Output Register -

O 3% &#  [TH2:TL2] < [CCHx:CCLx](or [CRCH:CRCL]) < 0xFFFF.

SM59R16A5/SM59R09A5/SM59R05A5/SM59R16A3/SM59R09A3/SM59R05A3:

O Chitz(H CCENE AL f 2 Compare mode 081 -

SM59R16A2/ SM59R08A2/ SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1:
O th#EFE={fHCCENZ(EE * T2COMAT2CME=Compare mode 0&1 »

toggle

CCLx | CCHx X—» CCx pin
(Sﬁit) (8Et) "
- CCEN[T:0] | N
ﬁiﬁﬁgﬁjﬁ Compare mode Compartor CCFx 4’0/‘
0scC

HREREIK
Vector:002Bh

PCA flag CCIx
* Sto
AR EE Timerzﬂ
- TL2 TH2
T2P >
S[0] Gated mode . (8-bit) | (8-bit) TF2 | wo
T2 Pin Event mode > Overflow flag  ET2
(T2 <Fosc/2)
Ty AR 58458

T21[1:0]

Compare Mode 0
= [COCAHX: COCALX]=[1:0] 5 Lk,

1. Timer 2 start count : Z[TH2:TL2],9 A% EPIAE > [TH2:TL2)E HOhFH4EE1# - HEFCCx pin
g HAEFHMREN - BEREERRREE -

2. Toggle occur : & [TH2:TL2] > [CCHx:CCLx](=[CRCH:CRCL])H# » B[l J i 68 2% 4 (toggle
occur) - CCx pinig tH FHKEE (i 8 Ky = BB AL -

3. Overflow occur:‘&[TH2:TL2] > FFFFhESE4A R [TH2: TL2) 8 5 EFJEE » [TH2:TL2]
HRFEHOhGHMAEE#a T8 - CCx pinfiy it = By B R K EBAL -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SESHA ¢
1. HESATERRPWM - #2CCx pin L Al & /FgH - Ak A -
2. [efE G HAER AT DAIT2CONEE » duty cyclefH[CCHx:CCLx](or [CRCH:CRCL])EE °

Contents of Timer 2 | h FFFFh 0h FFFFh| 0h
[TH2:TL2] |

|
|
|
|
|
|
|
[CCLx:CCHx] 3
or !
|

|

|

|

|

|

|

|

|

|

|

|

[CRCH:CRCL]

CCx pin output—
l«— duty cycle—» l«— duty cycle —]
|
| | i
Timer 2 Toggle Overflow Toggle Overflow
start count occur occur occur occur

Fig. Compare mode 0 function

Compare Mode 0 + H/W Auto reload Function
B E[COCAHX:COCALX]=[1:0] LIRS, » K T2R[1:0]5%EE EIES :

1.  Timer 2 start count : ZE[TH2:TL2];G A =% EW4a{E - [TH2:TL2)E HO0hE 44518 - HEiFCCx pin
—EHEFHREAL(THER) - HRERREA -

2. Toggle occur : &[TH2:TL2] > [CCHx:CCLx]H% » B[] fEEE %4 (toggle occur) - CCx pindig
EERENEERIA YT R IV

3. Overflow occur : %Z[TH2:TL2] > FFFFhESEE4 20T » [EIRE[TH2: TL2]€ H[CRCH:CRCL]
B E B EE, - CCx pinfiH! = B A RKEAL -

RCEREH

1. ‘ECompare outputZH/W Auto reload[EIFFE5E © R EPAfERCC1~CC3 pinE it - &
[CRCH:CRCLI#7 & [TH2: TL2]Y E#E 723 * FTLACCOR HJ FH EffiCompare outputfiEF -

2. &M : [TH2:TL2] < [CCHx:CCLx] < OXFFFF -

3. BLEEAIHPWMEEL: - BHCCX pin AT & (EHH) - 050 A -

4. BLREE AR T2CON K [CRCH:CRCLIZAZE - duty cyclefH[CCHX:CCLXIZRE -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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|
| Oh

SM59R Timer2 IThHEE{ER 54

|
FFFFh |[CRCH:CRCL]

Contents of Timer 2 FFFFh | [CRCH:CRCL]

[TH2:TL2] i
|
1
|
|
1
|
|
|
1
[CCLx:CCHx] !
|
|
|
|
|
|
|
|
|
!

| |

CCx pin output
duty cycle duty cycle
| |
Timer 2 Toggle Overflow & Toggle Overflow &
start count occur Auto reload occur Auto reload
occur occur

Fig. Compare mode 0 + H/W Auto reload

toggle

><4> CCx pin

CCEN[7:0] CCLx CCHx >
CCEN2[7:0] (8-bit) | (8-bit)
Compare mode @ @
EXSIET \—> Compartor » CCFx
Fosc -
PCA flag
* Sto,
e .
?Eﬁpxs Tlmeﬂm TL2 | TH2 TF2
o) Gated mode . (8-bit) | (8-bit) >
p Event mode _
T2 Pin (T2 < Fosc/2) > Overflow fla
i A\ ISE 152
T21[1:0]
CRCL CRCH
(8-bit) | (8-bit)

HRETEEK
Vector:002Bh

CCIx

\
ET2

Fig. Compare mode 0 + H/W auto reload function

Compare Mode 1

H[TH2:TL2]Z A [CCHx: CCLX]E{[CRCH:CRCL]H » @r'¢iShadow Registerfyik

[TH2:TL2Jg8 B 4 (L RS ©

BHE

BEWG L 2 CCx : &

Shadow
Register CCx Output
CCEN[7:0] CCLx | CCHx DWG
CCEN2[7:0] (8-bit) | (8-bit) H i
Compare mode @ @ ’—$
ERSNET:TS . Compartor > CCFx —wo—
Fosc |
PCA flag CCIx
* Stop
THERESE Timer 2 mode
— TL2 TH2
T2P >
S Gated mode . (8-bit) (8-bit) TF2 —bo/‘
: Event mode _
T2 Pin (T2 < Fosc/2) p——o Overflow flag  ET2
i A AR 52
T21[1:0]

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3.3.3 & Capture function
&Hite(edge trig.) : Epin COxA & (IE)&NFTHS - BTHIE » K TL2: TH2# 2= CCLx:CCHx > 1]
JTE FH A AR 508 -

ZERIFE AR
Fosc
v Stop .
R E Timer 2 mode X
- TL2 TH2
T2PS >
AND Gated mode — o ™ (8-bit) (8-bit) TF2 —po/e—
; Event mode 5
(T2 < Fosc/2) Overflow flag  ET2 TR
i AR 28452 Vector:002Bh
T21[1:0]
CCLx CCHx
(8-bit) | (8-bit)
NS R R L » CCFx o o

CCx pin (edge trig.) |

|
CCEN[7:0] PCA flag CClx
CCEN2[7:0]
Capture mode

B EHHIE(software write) : EEFEECCLXE AT EERS > S THEHL > BTL2:TH2& =
CCLx:CCHgx -

ENCIST]

Fosc

* Sto
TR Timer2ﬂ
—o TL2 | TH2
= Gated mode . > TF2 o o

(8-bit) | (8-bit) |

T2 Pin (T2 S%\é:l;}zr;lode p—o0 Overflow flag  gT2
iy A\ T HIRASE 152
T2I[1:0]
CCLx | CCHx

(8-bit) | (8-bit)

Software Write——»> (Cgcblzg 40/9—> CCFx —po/o—
_ | ‘

CCEN[7:0] PCAflag  cClx
CCEN2[7:0]

Capture mode

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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3.4 Timer 2 J1f
3.4.1 Ffrm &= (Interrupt vectors table) :

SM59R Timer2 IThHEE{ER 54

Table 11-1: Interrupt vectors
Interrupt Request Flags Interrupt Vector Address Interrupt.Number “(use
Keil C Tool)

IEQ — External interrupt 0 0003h 0

TFO — Timer O interrupt 000Bh 1

IE1 — External interrupt 1 0013h 2
TF1 —Timer 1 interrupt 001Bh 3
RIO/TIO — Serial channel 0 interrupt 0023h 4
TF2/EXF2 - Timer 2 interrupt 002Bh 5
PWMIF — PWM interrupt 0043h 8
SPIIF — SPI interrupt 004Bh 9
ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt 0063h 12
IICIF — IIC interrupt 006Bh 13
RI1/TI1 — Serial channel 1 interrupt 0083h 16

*See Keil C about C51 User’s Guide about Interrupt Function description

3.4.2 1 HERE 25 (Interrupt SFR)

= .
"e:m"' Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET
Interrupt

Interrupt Enable

IENO , Ash | EA . | ET2 | ESO | ET1 | EX1 | ETO | EX0 | o0Oh
0 register

IEN1 Interrupt Enable | o | exenz2 | - | ienc | eLvt | Eker | BAP | Espr [iEPWM|  ooh
1 register C

IEN2 Interrlupt Enable 9Ah i i i i i i i ES1 00h
2 register

IRCON Interruptrequest | o | Exrz | TF2 | nciE | e | keie | AP | spie [PwmiE| oo
register F

IPO Interrupt priority | g ] - | P05 | 1P04 | P03 | 1PO2 | 1PO.1 | 1PO.O | 0OK
level O

IP1 :Z\t/:rlr:’ptpr'or'ty Boh ; - | w15 | P14 | P13 | P12 | P11 | IP1.0 | ooh

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Interrupt Enable 0 register(IENO)

Mnemonic: IENO Address: A8h
7 6 5 4 3 2 1 0 Reset
| EA \ - | ET2 \ ESO | ET1 \ EX1 | ETO \ EXO0 | 00h \

EA: EA =0 : disable all interrupt.
EA =1 : enable all interrupt.

ET2: ET2 =0 : ££E Timer 2 25{7 T 5 Timer 2 T2EX #MNER Pl -
(disable Timer 2 overflow interrupt or Timer 2 external reload interrupt.)
ET2 =1 : ZHEE Timer 2 25{ir EF & Timer 2 T2EX MR -
(enable Timer 2 overflow interrupt or Timer 2 external reload interrupt.)
ESO: ES0=0 — Disable Serial channel 0 interrupt.
ES0=1 — Enable Serial channel O interrupt.
ET1: ET1=0 — Disable Timer 1 overflow interrupt.
ET1=1 — Enable Timer 1 overflow interrupt.
EX1: EX1=0 — Disable external interrupt 1.
EX1=1 — Enable external interrupt 1.
ETO: ET0=0 — Disable Timer 0 overflow interrupt.
ETO0=1 — Enable Timer 0 overflow interrupt.
EXO0: EX0=0 — Disable external interrupt O.
EX0=1 — Enable external interrupt 0.

Interrupt Enable 1 register(IEN1)

Mnemonic: IEN1 Address: B8h
7 6 5 4 3 2 1 0 Reset
\ EXEN2 \ - \ IEIIC | - \ IEEEI ||EADC\ IESPI | \ 00h |

EXEN2: Timer 2 M HEFEEE (Timer 2 reload interrupt enable) -
% IhEERE IENOAET2 t MRS RE

EXEN2 = 0 : Z54E Timer 2 38z 187 5 Timer 2 T2EX #M5E e -
(disable Timer 2 external reload interrupt.)
EXEN2 =1 : Z{&E Timer 2 T2EX 4ME3HET -
(enable Timer 2 external reload interrupt.)
IEIIC: IIC interrupt enable.
IEIICS = 0 — Disable IIC interrupt.
IEIICS =1 — Enable IIC interrupt.
IELVI: LVI interrupt enable.
IELVI = 0 — Disable LVI interrupt.
IELVI = 1 — Enable LVI interrupt.

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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IEKBI: KBI interrupt enable.
IEKBI = 0 — Disable KBI interrupt.
IEKBI = 1 — Enable KBI interrupt.
IEADC: A/D converter interrupt enable
IEADC = 0 — Disable ADC interrupt.
IEADC =1 — Enable ADC interrupt.
IESPI: SPI interrupt enable.
IESPI = 0 — Disable SPI interrupt.
IESPI = 1 — Enable SPI interrupt.
IEPWM: PWM interrupt enable.
IEPWM = 0 — Disable PWM interrupt.
IEPWM = 1 — Enable PWM interrupt.

Interrupt request register(IRCON)
Mnemonic: IRCON Address: COh
7 6 5 4 3 2 1 0 Reset
\ EXF2 \ TF2 \ IICIF | LVIIF \ KBIIF ‘ADCIF| SPIIF |PWMIF‘ 00H \

EXF2: Timer 2 external reload flag. Must be cleared by software.
TF2: Timer 2 overflow flag. Must be cleared by software.

[ICIF: IIC interrupt flag. Must be cleared by software.
LVIIF: LVI interrupt flag. Must be cleared by software.
KBIIF: KBI interrupt flag. Must be cleared by software.
ADCIF: A/D converter end interrupt flag. Must be cleared by software.
SPIIF: SPI interrupt flag. Must be cleared by software.
PWMIF: PWM interrupt flag. Must be cleared by software.

3.4.3Timer ZEP%FEFH’@%F‘E& XIE -
(1) HErEEERE

IENO |= O0xAQ0; //Enable interrupt All & Timer 2 interrupt
IEN1 |= 0x80; //Enable Timer 2 external reload interrupt
(2) FEE=FRR
void T2 interrupt(void) interrupt 5
{
f (EXF2==1)

EXF2=0; //T2EX - external interrupt

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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1if (TF2==1)
{
TF2=0; //over flow interrupt
}
P2 =~P2; //detect interrupt freq.

}
3.5 Timer 2 &R
3.5.1 Timer 2& 2R (— )R EE]:
( SyncMOS )
Timer_2 & T2EX

A 4

LCD init.
MCU init.

A 4

1. [TH2:TL2] ++ (H/W) |
I_ 2. LCD display =

False

Overflow
if([TH2:TL2] == 65536)
or
T2EX trig. falling

True
Entry T2_interrupt
I

T2 Overflow: Trig: Exit T2 interrupt
TF2=1 by H/W EXF2=1 by H/W

1. TF2 clear (S/W) 1. EXF2 clear (S/W)

2. int_TF2++ (S/W) 2. int_EXF2++ (S/W)

3.5.2 Timer 2fE & HIFER(—)

Description | 1. WHHIFTEE Tiner 2 il TERBIER Tiner 2 SNEhrhETHEE Y 25(1: -

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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W g A ] e P R ) & ik (002Bh) - 0] FRRAEAE HEEIFE Sy -
[TH2 : TL2 ] {f HEE EH (BFZE) T (software reload) -

B [TH2 : TL2) i - %8 TF2 » Timer 2 Jifir -PEfEE/E -

5. ‘& Pin T2EX HE&GNIENE > M5 EXF2 > Timer 2 SMERHPEREZL -

sw N

Main program | // =======
//

// SYNCMOS TECHNOLOGY
//

// =========
// Device:SM59R16A2/SM59R08A2

// Description:

// 1. Timer 2 overflow interrupt & Timer 2 External interrupt (EXT2)use
// the same interrupt vector (002Bh)

// 2. Entry Timer 2 interrupt when overflow ([TH2:TL2]=65536) or pin
// T2EX trigger a falling signal.

// e
#include "..\h\SM59R16A2.h"

#include "..\h\SM59R16A2 ExtraDef.h"
#include "..\MISC\Delay.h"

#include "..\LCD\LCDl6x2.h"

unsigned int Temp TF2 =0, Temp EXF2 =0;

void T2 interrupt(void) interrupt 5
{
if (TF2==1)
{
TF2=0; //over flow interrupt
Temp TF2++;
}
if (EXF2==1)
{
EXF2=0; //T2EX - external interrupt
Temp EXF2++;
}
TH2=0x00;
TL2=0x00;
P5 = ~P5; // test, detect T2 interrupt

void OSD (void)
{
PrintLcdStrLX( 1, 0, "TF2= ") ;

PrintLcdStrLX( 2, 0, "EXE2= "

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SetCursorAddr (1, 5); PrintLcdDec (Temp TF2);
SetCursorAddr (2, 5); PrintLcdDec (Temp EXF2);

void MCU init (void)
{

// Timer 2 E————"——"——

TH2 = 0x00; // PWM period= 0~65536 clk

TL2 = 0x00;

T2CON = 0x01; // Counter from Timer2 = 0OSC/12
// T2CON = 0x81; // Counter from Timer2 = 0SC/24

// Timer 2 interrupt setting======================

IENO |= 0x80; // All interrupt Enable
IENO |= 0x20; // Enable Timer 2 overflow interrupt
IEN1 |= 0x80; // Enable Timer 2 External interrupt

void main (void)

{
DelaylOmSec (2); //wait for system stable
LCD Init();
MCU init ();

while (1)

{
0SD() ;
DelaylOmSec (2) ;

3.5.3Timer 2fEFHHVEFIFEZ(Z)

1. WA E—EFHE—PER @ ERVRRIIAERFSHE - ey & 0sD BURALEAER »
AT (1) Timer 2 Jf FPERETE K (2) Timer 2 YMEFHRERIFEE - TR SIS MBERSTHVIER
HEER -

Timer 2 —{E5E¥MYETHFEHAR 65536 {f clock -

Timer 2 B{IJCHEMY int TF2 > &LEFSEEMN Timer 2 FHHA (65536 fZH)) -

Timer 2 #MEHEHY Temp TH2 K Temp TL2 » &Ck/NiX 65536 clock HYSE -

MERUAGE R E H Timer 2 SMEFHER R Ak -

# Timer 2 B ASRFR(E] 0sC/12 » (RITHPR 12 MRER T AU © #5884 T2 (fRfF: T2
Fosc/2) i ASRRAI A f2 5

Description

o Udx W N

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Main program

//
//
//
//
/7
//
//
//
//
//
/7

// 3. [Sample rate] Fosc=24MHz, Timer 2 input select:Fosc/12 =2MHz, T=0.5us
// 4. [improve] Timer 2 input select:Event counter mode, use faster frequence,

can improve performance

// =================
#include "..\h\SM59R16A2.h"

#include "..\h\SM59R16A2 ExtraDef.h"
#include "..\MISC\Delay.h"

#include "..\LCD\LCDl6x2.h"

unsigned char Temp TH2=0,Temp TL2 =0, Temp int TF2 =0 ,int TF2 =0;
unsigned long Result T=0;
bit flag=0;

void T2 interrupt(void) interrupt 5

{

SYNCMO S TECHNOLOGY

Device:SM59R16A2/SM59R08A2
Description:Use Timer 2 detect external signal period
1.

2.

Timer 2 overflow interrupt & Timer 2 External interrupt (EXT2)use
the same interrupt vector (002Bh)

Entry Timer 2 interrupt when overflow ([TH2:TL2]=65536) or pin
T2EX trigger a falling signal.

if (EXF2)
{
EXF2 =0;
if(~flag)
{
Temp TH2 =TH2; //remainder
Temp TL2 =TL2;
//Temp TH2 =CCHI; //remainder

//Temp TL2 =CCLI1;
Temp_int TF2 =int TF2; //Integral count
flag =1;
}
int TF2 =0;
P5 =~P5; //test, ferg =EXF2/2
}
//1if (TF2)
else

{
TF2=0;

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SM59R Timer2 ThHEE{ERH A

int TF2++;
}
TH2 =0x00;
TF2 =0x00;
}
void MCU init (void)
{
IFCON |= 0x80; //1T mode
//IFCON &= (~0x80); //2T mode
IENO |= 0x80; // Enable interrupt All (ERA)
IENO |= 0x20; // Enable Timer 2 interrupt(ET2)
IEN1 |= 0x80; // Enable Timer 2 reload interrupt (EXEN2) from T2EX
// =================
T2CON = ( 0x00); // Timer 2 Clear
// ===================
// T2CON |= 0x40; // CCO Trig rising
// T2CON &= (~0x40); // CCO Trig falling
// ======================
//Timer 2 input selection g A%ERE (T2 sample clock)
// T2CON &= (~0X03); // Clear
// T2CON &= (~0X03); // T21[1:0] = 00 - Timer 2 stop{ZEit
T2CON |= ( 0X01); // T2I[1:0] = 01 - Timer 2 mode :@ B ASERTENE 12 5 24
// T2CON |= ( 0X02); // T2I[1:0] = 10 - Event counter mode : i AFEZREHIMND
pin T2 EH ( T2<=Fosc/2 )
// T2CON |= ( 0X03); // T2I[1:0] = 11 - Gated timer mode : §fi ASHRE Gate
L (pin T2 =1 E{BE © pin T2=0 ZERE)
// ====================================
//Timer 2 reload mode EE#|IHIUEERE:
// T2CON &= (~0x18); // Clear
// T2CON &= (~0x18); // Reload disable
// T2CON |= 0x10; // Reload mode 0 //TH2/TL2 will auto reload when
Timer 2 overflow
// T2CON |= 0x18; // Reload mode 1 //TH2/TL2 will reload from
CRCH/CRCL when T2EX falling
//PCA Cpature ...
// CCEN = 0x55; // 0101 0101 :capture when pin CCx trig rising
// CCEN = 0x04; // 0000 0100 :capture when pin CCl trig rising
// CCEN = 0xFF; // 1111 1111 :capture when COCALx writed value
// CCEN = 0x0C; // 0000 1100 :capture when COCALl writed value
) =mmmmmmmmmmm e B EEEEE————————...,
[ [============== =====================================
TH2 = 0x00;
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TL2 = 0x00;

void OSD (void)
{

PrintLcdStrLX( 1, 0, "T= us") ;

PrintLedStrLX( 2, 0, " ")

Result T = (Temp int TF2*65536 +Temp TH2*256 +Temp TL2)/2; //T=0.5us
// Result T = (Temp TH2*256 +Temp TL2)/2; //T=0.5us

SetCursorAddr (1, 3); PrintLcdDec2 (Result T);

SetCursorAddr (2, 0); PrintLcdDec (Temp int TF2);

SetCursorAddr (2, 6); PrintLcdDec (Temp THZ2) ;

SetCursorAddr (2, 12); PrintLcdDec (Temp TLZ2) ;

flag=0;

void main (void)
{
DelaylOmSec(1l); //wait for system stable
MCU init();
LCD Init();
while (1)
{
DelaylOmSec (20) ;
if (flag) OSD();
bi

3.5.4Timer 2 Hardware reloadfE Y& 2=,

1. 7E#Ex define Reload mode =f#fH5 (1) disable (2)auto (3) T2EX °
2. B p5 8k > JRAI{E OSD BIEHAZE -

Description

Main program | // e —
//

// SYNCMOS TECHNOLOGY

//

// ======================
// Device:SM59R16A2/SM59R08A2

// Description:

// Reload Function:

// mode 0 : TH2/TL2 auto reload from CRCH/CRCL when TH2/TL2 overflow
// mode 1 : TH2/TL2 reload from CRCH/CRCL when T2EX trigger falling

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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/7 ========
#include "..\h\SM59R16A2.h"

#include "..\h\SM59R16A2 ExtraDef.h"
#include "..\MISC\Delay.h"

#include "..\LCD\LCD16x2.h"

#define Reload mode T2EX Reload
#define Disable Reload 0 //disable
#define Auto Reload 1 //mode 0
#define T2EX Reload 2 //mode 1

unsigned int int TF2=0, int EXF2=0;

void T2 interrupt(void) interrupt 5

{

if (TF2==1)
{
TF2=0; //over flow interrupt
int TE2++;
}
if (EXF2==1)
{
EXF2=0; //T2EX - external interrupt

int EXF2++;

P2 =int EXF2; //test, detect interrupt freq.
P5=~P5;

void MCU init (void)
{

IFCON |= 0x80; //1T mode
// IFCON &= (~0x80); //2T mode
IENO |= 0x80; // Enable interrupt All (EA)
IENO |= 0x20; // Enable Timer 2 interrupt (ET2)
// ==================================== ====
T2CON = ( 0x00); // Timer 2 Clear
// =======
// T2CON |= 0x40; // Trig rising
// T2CON &= (~0x40); // Trig falling
// ========
//Timer 2 input selection #if A% (T2 sample clock)
// T2CON &= (~0X03); // Clear
// T2CON &= (~0X03); // T2I[1:0] = 00 - Timer 2 stop {EIk
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SM59R Timer2 ThHEE{ERH A

T2CON |= ( 0X01); // T2I[1:0] = 01 - Timer 2 mode : B ASEZRTER 12 524
// T2CON |= ( 0X02); // T2I[1:0] = 10 - Event counter mode : ¥ ASEZREIMES
pin T2 EA ( T2<=Fosc/2 )
// T2CON |= ( 0X03); // T2I[1:0] = 11 - Gated timer mode : ¥ ASERH Gate
B4 (pin T2 =1 A pin T2=0 £E4E)
/ [ ===============================
// CCEN = 0x0C; // capture when pin CCl trig rising
// B
TH2 = 0xD8;
TL2 = 0xFO0;
CRCH = 0xD8;
CRCL = 0xFO;
// sE=s=s=ss=ss=====
//Timer 2 reload mode EEHE{ETLIERE:
// T2CON &= (~0x18); // Clear
switch (Reload mode)
{
case Disable Reload:
IEN1 &= (~0x80); // Disable Timer 2 External interrupt (EXEN2)
from pin T2EX
T2CON &= (~0x18); // Reload mode disable
break;
case Auto Reload:
IEN1 &= (~0x80); // Disable Timer 2 External interrupt (EXEN2)
from pin T2EX
T2CON |= 0x10; // Reload mode 0 //TH2/TL2 will auto
reload from CRCH/CRCL when Timer 2 overflow
break;
case T2EX Reload:
IEN1 |= 0x80; // Enable Timer 2 External interrupt (EXEN2)
from pin T2EX
T2CON |= 0x18; // Reload mode 1 //TH2/TL2 will reload
from CRCH/CRCL when T2EX falling
break;
}
}
void OSD(void)
{
switch (Reload mode)
{
case Disable Reload:
PrintLcdStrLX( 2, 0, "Dis. EXF2= ")
break;
case Auto Reload:
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PrintLcdStrLX( 2, 0, "Auto EXF2= ")
break;

case T2EX Reload:
PrintLcdStrLX( 2, 0, "T2EX EXF2= " ;
break;

PrintLedStrLX( 1, 0, "Mode TF2 = ")
SetCursorAddr (1, 11); PrintLcdDec (int TF2);
SetCursorAddr (2, 11); PrintLcdDec (int EXF2);

void main (void)
{
DelaylOmSec (1l); //wait for system stable
MCU init();
LCD Init();
while (1)
{
0SD () ;
DelaylOmSec (10) ;
bi

3.6 Timer 2 PCA Compare }; Capture gifff2=:
3.6.1 G2 HE:
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SyncMOS
PCA Compare
A 4

MCU init.

A 4
[TH2:TL2] ++ (H/W)

False True

‘ CCx transfer to High
wse—

True
\ 4
1. TF2 clear (S/W)
2. [TH2:TL2] setting (S/W)
3. CCx transfer to Low (H/W)

3.6.2Timer 2 PCA ComparefEFI V& FHIf2 =,

SM59R Timer2 IThHEE{ER 54

SyncMOS
PCA Capture

A

LCD init.
MCU init.

y

\ 4
1. [TH2:TL2] ++ (H/W)
2. LCD display

(H/W)
CCl1 trig rising

False

Ture

False——

True

v

1. TF2 clear (S/W)
2. [TH2:TL2] setting (S/W)

Description | JEF] PCA Compare IhEEn] B ITUAH S PWM B

' g Pl.2~1.5 BIa[ &30 -

Main program

SYNCMO S TEC

//

HNOLOGY

// Device:SM59R16A2/SM59R08A2

// Description:

// Use Timer2 PCA compare function to
// (1) PWM period from TH2/TL2 setting
10000h (65536)

genrate PWM duty signal.
TH2/TL2 count from seting value to

4

if (TH2/TL2=CCHx/CCLX)
cur overflow
& T2 int enable)

// (2) P1.2~1.5 normal low.
// (3) P1.2~1.5 will transfer to high,
// (4) When TH2/TL2 count to 65536, oc
// (5) occur T2 interrupt, if (overflow
// ====================
#include "..\h\SM59R16A2.h"
#include "..\MISC\Delay.h"

Specifications subject to change without notice, contact your sales representatives for the most recent information.

ISSFA-0175 25

Ver. B 2011/10



R B B AR A PR F
§yncMOS Technologies International,Inc.
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void T2 interrupt (void)

{

interrupt 5

TF2 = 0; // flag clear
TH2 = 0x00; // PWM period= 0~655
TL2 = 0x00;

P5 = ~P5; // test, detect

void MCU init (void)
{
//PAC compare out duty cycle set

CRCH = 0x10; // P1l.4 //CCHO
CRCL = 0x00; // Pl.4 //CCLO
CCH1 = 0x20; // P1.5
CCL1 = 0x00; // P1.5
CCH2 = 0x40; // P1.2
CCL2 = 0x00; // P1.2
CCH3 = 0x80; // P1.3
CCL3 = 0x00; // P1.3

36 clk

T2 interrupt freq.

low= 1000h= 4096 clk

low= 2000h= 8192 clk

low= 4000h= 16348 clk

low= 8000h= 32768 clk

// PCA compare mode enable

CCEN = 0xAA;

// Timer 2======

TH2 = 0x00; // PWM period= 0~655

TL2 = 0x00;

T2CON = 0x01;
// T2CON = 0x81;

// Counter from
// Counter from

36 clk

Timer2 = 0SC/12
Timer2 = 0SC/24

// Timer 2 interrupt setting

// IENO |= 0x80; // All inter
// IENO &= (~0x80); // All inter
// IENO |= 0x20; // Enable Timer
// IEN1 |= 0x80; // Enable Timer

void main (void)

{
DelaylmSec (10) ;
MCU init();

while (1)
{
if (TF2==1)
{
TH2 =0x00;
TL2 =0x00;

rupt Enable
rupt Disable
2 interrupt
2 EXEN2:external reload interrupt

Specifications subject to change without notice, contact your sales representatives for the most recent information.

ISSFA-0175

26

Ver. B 2011/10



B 7% B A B A PR A SM59R Timer2 ThREGERJTA
§yncMOS Technologies International,Inc.

TF2 =0;

}i

3.6.3Timer 2 PCA CapturefEFH&iHFE=

Description | //IHIFIAIEAYTIM CC1 AMNG (F%%) SSRMENS » [CCR1:CCL1] 28k -

Main program | // ======================== ================
//

// SYNCMOS TECHNOLOGY

//

// =======================
// Device:SM59R16A2/SM59R08A2

// Description:

// Capture function:
// [CCHx:CCLx] will capture [TH2:TL2] when condition success.

// CCEN = 0x55; // 0101 0101 :capture when pin CCx trig rising
// CCEN = 0x04; // 0000 0100 :capture when pin CCl trig rising
// CCEN = 0xFF; // 1111 1111 :capture when COCALx writed value
// CCEN = 0x0C; // 0000 1100 :capture when COCALl writed value
// ===============

#include "..\h\SM59R16A2.h"

#include "..\h\SM59R16A2 ExtraDef.h"

#include "..\MISC\Delay.h"

#include "..\LCD\LCD16x2.h"

#define Reload mode T2EX Reload
#define Disable Reload 0 //disable
#define Auto Reload 1 //mode 0
#define T2EX Reload 2 //mode 1

unsigned int int TF2=0, int EXF2=0;

void T2 interrupt(void) interrupt 5
{
if (TF2==1)
{
TF2=0; //over flow interrupt
int TF2++;
}
/*  if (EXF2==1)
{
EXF2=0; //T2EX - external interrupt
int EXF2++;
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}*/
TH2 = 0x00;
TL2 = 0x00;
P5=~P5; //test, detect T2 freq.
}
void MCU _init (void)
{
IFCON |= 0x80; //1T mode
// IFCON &= (~0x80); //2T mode
// IENO |= 0x80; // Enable interrupt All (ERA)
// IENO |= 0x20; // Enable Timer 2 interrupt(ET2)
// IEN1 |= 0x80; // Enable Timer 2 External interrupt (EXEN2) from pin
T2EX
// ==================
T2CON = ( 0x00); // Timer 2 Clear
// ====================
// T2CON |= 0x40; // CCO Trig rising
// T2CON &= (~0x40); // CCO Trig falling
// =======================
//Timer 2 input selection g AERE (T2 sample clock)
// T2CON &= (~0X03); // Clear
// T2CON &= (~0X03); // T21[1:0] = 00 - Timer 2 stop{Zit
T2CON |= ( 0X01); // T2I[1:0] = 01 - Timer 2 mode : W ASEZRTAMR 12 5 24
// T2CON |= ( 0X02); // T2I[1:0] = 10 - Event counter mode : i ASEZREIMES
pin T2 EH ( T2<=Fosc/2 )
// T2CON |= ( 0X03); // T2I[1:0] = 11 - Gated timer mode : §fi ASERE Gate
L (pin T2 =1 Z(BE © pin T2=0 ZERE)
// === ssssssssssss=sss=ss==s==s========== =
// CCEN = 0x55; // 0101 0101 :capture when pin CCx trig rising
CCEN = 0x04; // 0000 0100 :capture when pin CCl trig rising
// CCEN = 0xFF; // 1111 1111 :capture when COCALx writed value
// CCEN = 0x0C; // 0000 1100 :capture when COCALl writed value
// === ssssssssssssssss=s===s==========
TH2 = 0x00;
TL2 = 0x00;
//CRCH = 0x00;
//CRCL = 0x00;
//CCH1 = 0x80;
//CCL1 = 0x00;
[ [====== === ssssssssssssss=s=s=s==s===========
//Timer 2 reload mode EE#EIHEFLHEEE:
// T2CON &= (~0x18); // Clear
}
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void OSD (void)
{

PrintLedStrLX( 1, 0, "CCHl= ") ;
PrintLedStrLX( 2, 0, "CCLl= ") ;
SetCursorAddr (1, 6); PrintLcdDec (CCHL) ;
SetCursorAddr (2, 6); PrintLcdDec (CCL1) ;

void main(void)

{
DelaylOmSec(1l); //wait for system stable
LCD Tnit();
MCU init () ;

while (1)
{
if (TF2==1)
{
TH2 =0x00;
TL2 =0x00;
TF2 =0;
}
0SD();

//DelaylOmSec (20) ;
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