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ARIIEE, 1EZ M tingAVR® 1 ZFIEHE T M. 1250 B8 w5 A5 5 H 51«
© ERBEAENE S
PR E I & LLE AN AMS 5, B0y 50 kHz, SEIXI[A] Y 100 ns.
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1.1

TB3212
PSS i

FESRARE

AREHIH T ARG -

tinyAVR®1 &%l
FEER T tingAVR®1 RFI21E, 51 T 51 IECK BRI 28k
o EHRBUURISEI A seIl ) b BT, RO 7 E T AR A SR A AR M B 2 Thae. BT R 7 At
A] e FELe AN, R A R IE R T R R EAS AR
o KRS, IR, BRI R D e A R k> .
B 1-1: tinyAVR® 1 RFHER

Flash

A Legend:

48 KB %
devices ]
common data sheet

» Pins

8

14 20 24
BAAF NAF RN a8 H R AT AR ) SRAM AT EEPROM.

© 2019 Microchip Technology DS90003212A_CN % 3 11



TB3212
R

ik

TCD & —F TR EAE I 85, i bit s, Tioies, WAGZiE, mMit@\maEh 2|4 . TCD
B AT LME S RGN oD M B EISAT TR RS . e TR, W] DR BCRAT AT A X (]
PP R B S R G AT SRR E VR s . I AR EOR T DLE BT ORI
H I 7 2 R AT A

B 2-1: TCD#EH
System : TCD clock
Clock domain
domain |
| Counter and
Fractional
I Accumulator
I
| CMPASET Compare/Capture
; = I Unit A
I
I
| SETA
I CMPACLR —»  Waveform
- [ > BUF —» generator A =€X| WOA
| A
[ e
Event Input A ! » Event Input
> Logic A
I
I
BUF D o
| | L] woc
L
Compare/Capture > WOD
- appanpliF e )
T B
: SET B
] CMPBCLR _ —»  Waveform _
- I > BUF —» generator B 'XI wos
A
: E’ CLR B
| » Event Input
Event Input B I > Logic B
I CAPTUREB_ |
BUF ™
1

TCD W5 R G eh 5ol i 885088 A EL B3R sk, BN Roc B MM s s .
Gh, IHEWRADESMEE TR S, P SE T H AR AN RoT i . R AR A CMPXSET Al CMPXCLR 14
X B4 (TCD.CMPXSET Al TCD.CMPxCLR) 1, Z%H MM TE M Eidm. SAGHE
W), A reayS TCOMRFEID . TEIEWEMENIN, THEEHMEAN S R A A AT R 1% A A e
A
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TB3212
FAETANRENE S

FEAETEANREENES

8 A B A ML B FH TP s i . I 7 anf i B TCD LAAE iZh % MOSFET @i (I HAME . 1
ZoRlt, TCD 9244 it B AR A 50 kHz S A1 100 ns FE X B E] 19 AN HAME 5.

B 3-1: AR

counter :
CMPBCLR ko-Yaloe :

CMPASET

CMPBSET [----"=---r------

--=-==--

=
@)
®

WOA ! i

BB BS A ECMPBLCR A Z 8 (ILEI3-1)
o UTCDHHEE i BOF 5CMPASETIH LA,  WOAM HI A 2.
o HTCDIHH SR L it 30F 5CMPASET{H LR, WOA E R .
MTCDH %24 A b it 5 CMPBSET/E LA, WOBH: A %K.
o HTCDit a2 %9+ 5CMPBSET/H LA, WOBHIEER .
1. CTRLB & {744 W A= it AN B A XURN -

TCDO.CTRLB = TCD WGMODE DS _gc;

B 3-2: CTRLB ##F5

Bit 7 6 5 4 3 2 1 0
Access R/W R/W
Reset 0 0

bits 1:0 WGMODE[1:0]: Waveform Generation Mode bits
These bits select the waveform generation.

Value Name Description

0x0 ONERAMP One Ramp mode
0x1 TWORAMP Two Ramp mode
0x2 FOURRAMP Four Ramp mode

o= DS  DuaSlpemode
2. fESHIAL AU I 2 b S R IF S N CMPBCLR 2747 4%«

o = fex
signal = prescalereyr X 2 X (CMPBCLR + 1)
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FEAEHANKBME S
ANBERTET B E N 20 MHz (NEIR 28, 1THEES T Anes it &N 1.
CMPBCLR = ferk 1= 20X18 . 00— e
Prescalercyy X 2 X fsignar 1x2x50x10°

TCDO.CMPBCLR = 0xC8;

3. EIBUESLIXWFIE, SIAETHEUR, LR S R D R UG R T 5

Prescaler,
1 _ CNT _ 1 - = 50ns

CNT i = = =
period = F T feix 20 x 10°

Dead time = 2 X CNTperipq = 100ns

TR Ay B M 5 B AT AR 5 A L

CMPBSET = CMP?CLR + Deadzume — 065

CMPBCLR  Dead time

> > =63

CMPASET =

TCDO .CMPBSET = 0x65;

TCDO.CMPASET = 0Ox63;

4. (EfEREERT AR AT, AURIE STATUS #7251 ENRDY £ (19{H A 1",
AR E R AN, A2 E 1. AL AT BT R TCD WHE 5 R G 18 18] 1 7] 25 1]
il

while (! (TCDO.STATUS & TCD_ ENRDY bm))
{

}

K 3-3: STATUS ZHfEs

Bit 7 6 5 4 3 2 1 0
PWMACTB | PWMACTA CMDRDY -
Access R/W R/W R R
Reset 0 0 0 0

5. ENRDYfZE1)5, A LLES CTRLAZ 745 8 5 E I 25 -
M — 254788, AT DAY B A A T2 918% . CTRLA ERENABLEA 41 4 7 A fir #5421 e (R4 14
ENTRBEAE B AN EREZ AP ENABLER BN “0" B A,
TCDO.CTRLA = TCD CLKSEL ZOMHZ_gc

| TCD _CNTPRES DIV1 gc
| TCD ENABLE bm;
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K 3-4: CTRLA #frss

Bit 7 6 5 4 3 2 1 0
BN o o = (1 T =
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

bits 6:5 CLKSEL[1:0]: Clock Select bits
The clock select bits select the clock source of the TCD clock.

Value Description
0x1 Reserved

0x2 External clock
0x3 System clock

bits 4:3 CNTPRES[1:0]: Counter Prescaler bits
The Counter Prescaler bits select the division factor of the TCD counter clock.

Value Description

0x1  Division factor 4
0x2 Division factor 32
0x3 'Reserved

6. FEfFfsim i, MY FAULTCTRL ZfEssrhfdtefr & 1,
AN EAEAY (CCP) o Kk, 7S AN FAULTCTRL FAE8s 2 0l, LAk —NEHEAN
CPU /] CCP & fi#s. fEAGIH, HHiEE A FB.

void TCDO enableOutputChannels (void)
{
CPU_CCP = CCP_IOREG gc;

TCDO.FAULTCTRL = TCD_ CMPAEN bm
| TCD_CMPBEN bm;

}

& 3-5: FAULTCTRL 7%

Bit 7 6 5 4 3 2 1 0
| CMPDEN | CMPCEN _ CMPD CMPC CMPB CMPA
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset X X X X X X X X

VE: HfUj5, FAULTCTRL ZR/E88 DI 22 nk HAA .
7. fEEARHAHLF, TCDfHi@EiE A Fl B 5422 PA4 Al PAS, 1XEL5] JH0A IR B N H -

PORTA.DIR |= PIN4 bm
| PIN5 bm;

N PR BCE TCD SEGI LLAE A BAME 5, SRy 50 kHz, SLIXI (] 100 ns.

O View Code Example on GitHub
Click to browse repository
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TB3212
ERMAEHFERFRPES

A SRR FPE S

CESLER IR 1, % A B e LB A0f 5 . Medh, FEdE— AP, FIRAIE R, LS|
VTGRSO AR, (RS T ST BLEE 251 DA 75 5 A 9
Bl

R HNR RGN, AR 0 B AL, TR VIIER o o T TSI, o4
B RRBUBI T DS MCU Pri%. TCD WA SR, T T ML AM BRI 03 2D, A
BB

BRI, TOD SEBHRLE A 4 1 PWM (55, JUSEA 10 Kz, (3% 2% 50% , O
AR A b A 5, SRR LR, BB SR “2AT RS CREBIHD .

1. EN ki CTRLB A feasicE (SIS FF) , ERXUGRAE MR

TCDO.CTRLB = TCD WGMODE_FOURRAMP gc;

E 4-1: CTRLB #7758

Bit 7 6 5 4 3 2 1 0
Access R/W R/W
Reset 0 0

bits 1:0 WGMODE[1:0]: Waveform Generation Mode bits
These bits select the waveform generation.

Value Name Description
0x0 ONERAMP One Ramp mode
0x1 TWORAMP Two Ramp mode
0x2  FOURRAMP  FouwRampmode
0x3 DS Dual-Slope mode
B 4-2: PIRHEEER
b counter
value
__________________________________ CMPBCLR
CMPACLR  CMPBSET
CMPASET|  _— |
| | ' -
\ A i 4
WOA |
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fE A EFER P E S

2. BRIAFEGLE, JEE C A D BEELREIE A. N TS S RO R, CTRLC 2474+ 1) CMPDSEL £
W E N IE D BE e EEE B (L 4-4)

TCDO.CTRLC = TCD CMPDSEL bm;

& 4-3: CTRLC &%

Bit 7 6 5 4 3 2 1 0
_ CMPCSEL | FIFTY AUPDATE CMPOVR
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0
& 4-4: 2WFEH

WOA
]

WOB

Wele
]

WOD

3. W LME A UL R 2 (i 5

feLx
Frwn = Prescaleryp X (CMPASET +CMPACLR +CMPBSET +CMPBCLR + 4)

feix

CMPASET +CMPACLR +CMPBSET +CMPBCLR = -
fP‘resmIer XfPWM

4 =

20000000 _
=m—4:496=m1Fﬂ
HAr G248 50%, Ktk CMPACLR = CMPBCLR. X T REZHMNH, A— M faeEnti. Kk,
M 257 R RIX — mi T B AN LA AE — i JE X [A] . B DAXS T 0.4 us A€ 1H], Wi E
CMPASET = CMPBSET = 2:

Ox1F0—CMPASET —CMPBSET _ OxIFO0—-2—-2 _

CMPACLR =CMPBCLR = > >

xF6

TCDO.CMPASET = 0x02;
TCDO.CMPACIR = 0xF6;
TCDO.CMPBSET = 0x02;
TCDO.CMPBCIR = 0xF6;

4. T HEASI R H R, E N S GEE A K E VIR R, JF B AR T A B
HPEIBAERIRIE (LK 4-5) o FEAMBIH, G4 R3] 5] A PCS I EH AT DL A R fid A i 545
=T

TCDO.EVCTRLA = TCD CFG FILTER gc
| TCD EDGE FALL LOW_gc
| TCD TRIGEI bm;
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ERMAEGER PGS

& 4-5: EVCTRL &E5%

Bit 7 6 5 4 3 2 1 0
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

bits 7:6 CFG[1:0]: Event Configuration bits

Value  Name Description

0x0 \ NEITHER Neither filter nor asynchronous event is enabled.
0x2 \ ASYNCON Asynchronous event output qualification enabled.
other - Reserved.

5. lidfEFH INPUTCTRLA Zi4£ 5%, SERT 27T DAL E A& FhoT 2 NS 5 .
FEAGI, MIEEE A ERIE] RREEE, ENaHE It EAL. HEERE ARG S
= EFUSEH B 5.

K 4-6: INPUTCTRLA ZE5

Bit 7 6 5 4 3 2 1 0
Access R/W R/W R/W R/W
Reset 0 0 0 0

bits 3:0 INPUTMODE[3:0]: Input Mode bits

Value Name Description

0x0 NONE Input has no action

0x1 JMPWAIT Stop output, jump to opposite compare cycle and wait
0x2 EXECWAIT Stop output, execute opposite compare cycle and wait
0x3 EXECFAULT Stop output, execute opposite compare cycle while fault active
0x4 FREQ Stop all outputs, maintain frequency

0x5 EXECDT Stop all outputs, execute dead time while fault active
0x7 WAITSW Stop all outputs, wait for software action

0x8 EDGETRIG Stop output on edge, jump to next compare cycle

0x9 EDGETRIGFREQ Stop output on edge, maintain frequency

0xA LVLTRIGFREQ Stop output at level, maintain frequency

6. TEM CTRLA &A-EE3NE N 23 2 1, STATUS #4745 ENRDY AR 1.
Ak, A CTRLA Hrik 5 20 MHz i BRI 573 Sl 4.

while (! (TCDO.STATUS & TCD_ENRDY bm))
{

}

TCDO.CTRLA = TCD CLKSEL 20MHZ gc | TCD CNTPRES DIV4 gc | TCD ENABLE bm;

MR, R T T AN e EE . TR BIge T TR R
void TCDO_ enableOutputChannels (void)
{
CPU_CCP = CCP_IOREG gc;

TCDO.FAULTCTRL = TCD CMPAEN bm | TCD CMPBEN bm | TCD CMPCEN bm |

© 2019 Microchip Technology DS90003212A_CN %5 12 7T
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fE A EFER P E S

TCD CMPDEN bm;
}

7. HRGNECE K SR AR R TCD 52, fEAREIH, il i TR PCS iR
WSS . FIERARRS AN N P, (HSF RGN E RS B AEAR ST IR B .
void EVENT SYSTEM init (void)
{ EVSYS.ASYNCCH2 = EVSYS ASYNCCH2 PORTC PIN5 gc;

EVSYS.ASYNCUSER6 = EVSYS ASYNCUSER6_ ASYNCCH2 gc;
}

8. JHiE AFIB5PA4 FIPASS|JHIAHIZE, iEiECHIDSPCORPCT S| HIAHE. XLes|jHL 2t & A
Lingael
PC5 it & i N, HH:F| ATtiny817 Xplained Mini I S 440,  FEA g 3B E i FELRH .
R BE NS R ERUCIR S 1", R, FR 0K R AE % NI 51 RS A B GE 5“0 .

PORTA.DIR |= PIN4 bm
| PIN5 bm;

PORTC.DIR |= PINO bm
| PINT bm;

PORTC.DIR &= ~PIN5 bm;

PORTC.PIN5CTRL = PORT PULLUPEN bm;
ZR KRG E TCD LB L4 4 A~ PWMAE S, B8 10 kHz, 45209 50%, BOnf Al
SeAh, B GEIE ISR S, ERN SRR LIRS, HEME SN Cwe” RE

(O View Code Example on GitHub >
Click 1o browse repository

R SEEAR RG]t n] LUAE IS B 7 h 4R 2
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SERH

SEB R
1. ATtiny817 M 1T: https://www.microchip.com/wwwproducts/en/ATTINY817
2. ATtiny417/817 — i Mo T WA RIS HRH picoPower®HE AR 1) AVR®E 4]
(DS40001901>

3. ATtiny817 Xplained MINI B T1: https://www.microchip.com/DevelopmentTools/ProductDetails/
ATTINY817-XMINI

© 2019 Microchip Technology DS90003212A_CN % 14 1T
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TB3212
(LB

lipa

%l 6-1: FAEBANRS)E S KRG

#define SIGNAL PERIOD EXAMPLE VALUE (0xC8)
#define SIGNAL DUTY CYCLE EXAMPLE VALUE (0x64)

#include <avr/io.h>

/AERIERAR B 3.3 MHZ */

void TCDO_ init (void);
void TCDO enableOutputChannels (void);
void PORT_ init (void);

void TCDO_init (void)
{
/* WEBEVENX */
TCDO.CTRLB = TCD_WGMODE DS gc;
/* WEESHM */
TCDO.CMPBCLR = SIGNAL PERIOD_EXAMPLE VALUE;
/* BEERBER, TEN/NIIMFRIEX */
TCDO.CMPBSET SIGNAL DUTY CYCLE EXAMPLE VALUE

4+ 1g
TCDO.CMPASET = SIGNAL DUTY CYCLE EXAMPLE VALUE - i1g

/* TfH ENRDY fir® 1 */
while (! (TCDO.STATUS & TCD_ENRDY bm))
{

}

TCDO.CTRLA = TCD_CLKSEL 20MHZ gc /™ :l%ﬂtf%’}‘fﬁiﬁ‘]”‘fw =
| TCD CNTPRES DIVI gc /> EFEHOIHUE */
| TCD ENABLE bm; /* {fifgEnTEE */

}

void TCDO_enableOutputChannels (void)

{
/* enable write protected register
*/ CPU_CCP = CCP_IOREG gc;

TCDO.FAULTCTRL = TCD CMPAEN bm /* fiifgiE LA */
| TCD CMPBEN bm; /* fFfEIBIE B */
}
void PORT_ init (void)
{
PORTA.DIR |= PIN4 bm /* Kl 4 BE
| PIN5 bm; /* HEIE s BB

}

int main (void)

{ PORT init();
TCDO_enableOutputChannels () ;
TCDO _init();

/* BAEHONERIN R */
while (1)
{

}

© 2019 Microchip Technology
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(LB

Bl 6-2: RN BAREH R 5 KA

#define SETTLING TIME EXAMPLE VALUE (0x02)
#define DUTY CYCLE EXAMPLE VALUE (0xF6)

#include <avr/io.h>

/A BN Bh 3.3 MAZ */

void TCDO init (void);

void TCDO:enableOutputChannels(void);
void EVENT SYSTEM init (void);

void PORT init (void);

void TCDO init (void)

{
/* BLEPIEARA >/
TCDO.CTRLB = TCD WGMODE FOURRAMP gc;

/* WHEIEIE D ULECEIE B */
TCDO.CTRLC = TCD CMPDSEL bm;

wHE E?E’]fg'mﬂﬂﬂﬁﬂ s thx/
TCDO CMPASET = SETTLING TIME EXAMPLE VALUE;
TCDO.CMPACLR = DUTY CYCLE EXAMPLE VALUE;
TCDO.CMPBSET = SETTLING TIME EXAMPLE VALUE;
TCDO.CMPBCLR = DUTY CYCLE EXAMPLE VALUE;

TCDO.EVCTRLA = TCD CFG_FILTER gc /* WEPIRIEIERAS */
| TCD _EDGE_FALL_LOW_gc /* Lxﬁi?kukﬁ?§ */
| TCD TRIGEI bm; /* fHREHINIEIE A */

/* BLEEIABEA +/
TCDO.INPUTCTRLA = TCD INPUTMODE WAIT gc;

/* if%k ENRDY & 1 */
while (! (TCDO.STATUS & TCD_ENRDY bm))
{

}

TCDO.CTRLA = TCD CLKSEL 20MHZ gc /* EEEER AR x/
| TCD CNTPRES DIV4 gc /* WA */
| TCD_ENABLE bm; /* fEREER AR */

}

void TCDO_enableOutputChannels (void)

{
/* RS R AT A </
CPU CCP = CCP IOREG dc;

TCDO.FAULTCTRL = TCD CMPAEN bm /* fEfEIEIE A */
| TCD CMPBEN bm /* fffEIEIE B */
| TCD_CMPCEN_ bm /* ﬁtﬁal_k_c */
| TCD CMPDEN bm; /* ffifEIEE D */

}

void EVENT SYSTEM init (void)

{
EVSYS.ASYNCCH2 = EVSYS ASYNCCH2 PORTC PINS gc;

EVSYS.ASYNCUSER6 = EVSYS ASYNCUSER6 ASYNCCH2 gc;
}

void PORT_init (void)

{
/* K A BG4 RIS 5 BB et x/
PORTA.DIR |= PIN47bm
| PINS bm;

/* HIE S o FISI 1 BB N </
PORTC.DIR |= PINO bm
| PIN1 bm;

/* R C KGNS WEINHIA L/
PORTC.DIR &= ~PIN5 bm;

© 2019 Microchip Technology DS90003212A_CN % 16 1T
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/* ffifg 0 c 5 5 1 LRI HBE */

PORTC.PINSCTRL = PORTiPULLUPENibm;
int main (void)

PORT_init ();

EVENT SYSTEM init();

TCDO_enableOutputChannels () ;

TCDO init();

/* MBS TR */

while (1)

{

}

© 2019 Microchip Technology DS90003212A_CN 25 17 1T
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SEREYRIR, AT IEIXFRAT N

A

A HRR A IS (1 S AR R R el A A SO SR LS R, AT AT RE T A5 BT AR B
R EHARMIE, 2EHSNARTE. Microchip XX (5 EAMELTB/REME R BB Sk, v EEk
HAt R B R, SRERR TEE X SO, B, PEAE. 4 1 sy e FH 38 0 I 12k ) 7 1
LR . Microchip X Rl S645 5 5 A F I 2645 2070 512 10 5 RASEIRATAT 54T Wi Microchip #8114
T A AR A e Ay AN, U ST B . O RS AE U S KA — U0 E . B, RIAER
P, Z4ed AR Microchip % T/RIHIEETUE, FMLUEEL. BRIES A HB, HI7E Microchip %137
PERURYTR, A1 A LAy A AT A VAT .

R

Microchip & FAEARZL 4 . Microchip #ifr. Adaptec. AnyRate. AVR. AVR #i#5. AVR Freaks.
BesTime. BitCloud. chipKIT. chipKIT #i#5x. CryptoMemory. CryptoRF. dsPIC. FlashFlex.
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