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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

40 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
35

16KB (16K x 8)

FLASH

2K'x 8

3V ~ 3.6V

A/D 24x10b; D/A 4x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VFTLA Exposed Pad

44-VTLA (6x6)
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FIGURE 2-11: AC-TO-DC POWER SUPPLY WITH PFC AND THREE OUTPUTS (12V, 5V AND 3.3V)

ZVT with Current Doubler Synchronous Rectifier

VHV_BUS — Isolation Y'Y < vour
Barrier
————> lzvT ' L 5 —
n
% % < 3.3V Multi-Phase Buck Stage
3.3V Output
12V Input
| | 12/ inp ) -
| > — | A :\\L_/ l33v 1
- | AAAT > A T
Drver FeT I v
Driver FET 5V Output
p—_— r Ky | Driver 5V Buck Stage @ utpu m @;_M
4 5 > jf/ I3.3v 2
. \ 4 \ 4 | j A = _ A -~
S s s s ADC ADC }k[\/‘: T I >
22 32 2 Channel Channel 0N | ret| [ FeT _
PWM ! # Driver| (Drive | | v
4 V] —
Primary Controller | }Zhl\/p v FET v fI 14 | @ K1
dsPIC33FJ16GS504 PWM g - ks Driver| | kg K £ S8 ||
ADC ADC PWM ADC UART |€¢— J « ] T T ] 3 | [ T 4
Ch. Ch. Output  Ch. RX 4\/1‘1 : <3
\ . 4 L ADC § § Analog  ADC %% E% PWM b r7 1
4 T | Channel £ £ Comp. Chamel ZZ 2% pwM ] Driver
Analog Comparator
Secondary Controller
dsPIC33FJ16GS504 Analog Comparator Ko |
PFC St :
29¢ PR
ky ) UART ) ki le
FET Driver T Analog Comparator [« 10 [«
4 ADC Channel [«
<]

vac ()

L
¢
AN

ks

T [Vac|
N VHV_BUS

IPFC

YOX/COXSO9TLJEEDIASP PUE COX/TOTSDO904EEDIASP




95 abed-981£0000.SA

"oul ABojouyoa | diyooldlN #T02-800Z @

TABLE 4-9: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ16GS502 DEVICES ONLY

e | R Bit1s | Bitia | Bit13 | Bitl2 | Bitil | Bitl0 | Bito Bit8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 BIt0 [l
INTCON1| 0080 | NSTDIS | OVAERR | OVBERR [COVAERR|COVBERR| OVATE OVBTE COVTE |SFTACERR| DIVOERR — MATHERR|ADDRERR| STKERR | OSCFAIL — 0000
INTCON2| 0082 | ALTIVT DISI — — — — — — — — — — — INT2EP INT1EP INTOEP 0000
IFSO 0084 — — ADIF U1TXIF U1RXIF SPI1IF SPI1EIF T3IF T2IF OC2IF IC2IF — T1IF OC1IF IC1IF INTOIF 0000
IFS1 0086 — — INT2IF — — — — — — — — INT1IF CNIF AC1IF MI2C1IF SI2C1IF 0000
IFS3 008A — — — — — — PSEMIF — — — — — — — — — 0000
IFS4 008C — — — — — — — — — — — — — — U1EIF — 0000
IFS5 008E | PWM2IF | PWM1IF — — — — — — — — — — — — — — 0000
IFS6 0090 |ADCP1IF| ADCPOIF — — — — ACAIF AC3IF AC2IF — — — — — PWM4IF | PWMS3IF 0000
IFS7 0092 — — — — — — — — — — — ADCP6IF — — ADCP3IF | ADCP2IF | 0000
IECO 0094 — — ADIE U1TXIE U1RXIE SPILIE SPI1EIE T3IE T2IE OC2IE IC2IE — T1E OCI1IE IClIE INTOIE 0000
IEC1 0096 — — INT2IE — — — — — — — — INT1IE CNIE AC1IE MI2C1IE SI2ClIE 0000
IEC3 009A — — — — — — PSEMIE — — — — — — — — — 0000
IEC4 009C — — — — — — — — — — — — — — U1EIE — 0000
IEC5 009E | PWM2IE | PWMIIE — — — — — — — — — — — — — — 0000
IEC6 00AO |ADCPL1IE| ADCPOIE — — — — AC4IE AC3IE AC2IE — — — — — PWM4IE | PWMSIE 0000
IEC7 00A2 — — — — — — — — — — — ADCP6IE — — ADCP3IE | ADCP2IE | 0000
IPCO 00A4 — T1IP2 T1IP1 T1IPO — OC1IP2 | OC1IP1 OC1IPO — IC1IP2 IC1IP1 IC1IPO — INTOIP2 INTOIP1 INTOIP2 4444
IPC1 00A6 — T21P2 T2IP1 T2IPO — OC2IP2 | OC2IP1 OC2IPO — IC21P2 IC2IP1 IC21PO — — — — 4440
IPC2 00A8 — U1RXIP2 | UIRXIP1 | UIRXIPO — SPI1IP2 | SPI1IP1 | SPI1IPO — SPIL1EIP2 | SPI1EIP1 | SPI1EIPO — T3IP2 T3IP1 T3IPO 4444
IPC3 00AA — — — — — — — — — ADIP2 ADIP1 ADIPO — U1TXIP2 | ULITXIP1 | ULTXIPO | 0044
IPC4 00AC — CNIP2 CNIP1 CNIPO — AC1IP2 AC1IP1 AC1IPO — MI2C1IP2 | MI2C1IP1 | MI2C1IPO — SI2C1IP2 | SI2C1IP1 | SI2C1IPO | 4444
IPC5 00AE — — — — — — — — — — — — — INT1IP2 INT1IP1 INT1IPO 0004
IPC7 00B2 — — — — — — — — — INT2IP2 INT2IP1 | INT2IPO — — — — 0040
IPC14 00CO0 — — — — — — — — — PSEMIP2 | PSEMIP1 | PSEMIPO — — — — 0040
IPC16 00C4 — — — — — — — — — U1EIP2 U1EIP1 U1EIPO — — — — 0040
IPC23 00D2 — PWM2IP2 | PWM2IP1 | PWM2IPO — PWM1IP2 | PWM1IP1 | PWM1IPO — — — — — — — — 4400
IPC24 00D4 — — — — — — — — — PWM4IP2 | PWM4IP1 | PWM4IPO — PWM3IP2 | PWM3IP1 | PWM3IPO | 0044
IPC25 00D6 — AC2IP2 AC2IP1 AC2IPO — — — — — — — — — — — — 4000
IPC26 00D8 — — — — — — — — — AC4IP2 AC4IP1 AC4IPO — AC3IP2 AC3IP1 AC3IPO 0044
IPC27 O0ODA — ADCP1IP2| ADCP1IP1|ADCP1IPO — ADCPOIP2| ADCPOIP1| ADCPOIPO — — — — — — — — 4400
IPC28 00DC — — — — — — — — — ADCP3IP2 | ADCP3IP1 | ADCP3IPO — ADCP2IP2 [ADCP2IP1| ADCP2IPO | 0044
IPC29 OODE — — — — — — — — — — — — — ADCP6IP2 [ ADCP6IP1| ADCP6IPO | 0004
INTTREG| O0EO — — — — ILR3 ILR2 ILR1 ILRO — VECNUMBG6 | VECNUMS5 [ VECNUM4 | VECNUM3 | VECNUM2 [VECNUM1| VECNUMO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11: TIMER REGISTER MAP FOR dsPIC33FJ06GS101 AND dsPIC33FJ06GSX02
File SFR | Bit15 | Bit14 | Bit13 | Biti2 | Bit1l | Bit10 | Bito | Bits | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | A"
Name Addr Resets
TMR1 0100 Timerl Register 0000
PR1 0102 Period Register 1 FFFF
TicoN | o4 | ToN | — | TsoL | — — — — — | — | teate |tckpsi|Tekeso| — | tsyne | Tes — | o000
TMR2 0106 Timer2 Register 0000
PR2 010C Period Register 2 FFFF
T2coN | oo | ToN | — | TsoL | — — — — — | — | teate |tckpsi|Tekpso| — | — TCS — | o000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-12: TIMER REGISTER MAP FOR dsPIC33FJ16GSX02 AND dsPIC33FJ16GSX04
File SFR . . . . . . . . . . . . . . . . All
Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Resets
TMR1 0100 Timerl Register 0000
PR1 0102 Period Register 1 FFFF
TICON | 0104 | TON — TSIDL — — — — — | — | teate |tckpsi|Tekeso| — | tsyne | Tes — | o000
TMR2 0106 Timer2 Register 0000
TMR3HLD| 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register 0000
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO | T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-13: INPUT CAPTURE REGISTER MAP FOR dsPIC33FJ06GS202
File SFR . . . . . . . . . . . . . . . . All
Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Resets
IC1BUF 0140 Input Capture 1 Register XXXX
ICICON | 0142 — | — | icsiL — — | — | — | — Jwemr] icn [ icio |icov | icene ICM2 icM1 | 1cmMo | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-33: PERIPHERAL PIN SELECT INPUT REGISTER MAP

e | SER I'Bit1s | Bit14 | Bitis | Biti2 | Bt | Bitl0 | Bito Bit8 | Bit7 | Bite | Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0 | gt
RPINRO | 0680 — — INT1R5 INT1R4 INT1R3 INT1R2 INT1R1 INT1RO — — — — — — — — 3F00
RPINR1 | 0682 — — — — — — — — — — INT2R5 INT2R4 INT2R3 INT2R2 INT2R1 INT2RO | 003F
RPINR2 | 0684 — — TI1CKR5 | T1CKR4 | T1CKR3 | T1CKR2 T1CKR1 T1CKRO — — — — — — — — 0000
RPINR3 | 0686 — — T3CKR5 | T3CKR4 | T3CKR3 | T3CKR2 T3CKR1 T3CKRO — — T2CKR5 T2CKR4 | T2CKR3 | T2CKR2 | T2CKR1 | T2CKRO | 3F3F
RPINR7 | 068E — — IC2R5 IC2R4 IC2R3 IC2R2 IC2R1 IC2RO — — IC1R5 IC1R4 IC1R3 IC1R2 IC1R1 IC1RO 3F3F
RPINR11 | 0696 — — — — — — — — — — OCFAR5 | OCFAR4 | OCFAR3 | OCFAR2 | OCFAR1 | OCFARO | 3F3F
RPINR18 | 06A4 — — U1CTSR5 [ UICTSR4 | UICTSR3 | UICTSR2 | UICTSR1 | ULCTSRO — — U1RXR5 UIRXR4 | UIRXR3 | UIRXR2 | UIRXR1 | U1RXRO | O03F
RPINR20 | 06A8 — — SCK1R5 | SCK1R4 | SCK1R3 | SCK1R2 | SCKI1R1 SCK1R0 — — SDI1R5 SDI1R4 SDI1R3 SDI1R2 SDI1R1 SDI1IRO | 3F3F
RPINR21 | 06AA — — — — — — — — — — SS1R5 SS1R54 SS1R3 SS1R2 SS1R1 SS1R0 0000
RPINR29 | 06BA — — FLT1R5 FLT1R4 FLT1R3 FLT1R2 FLT1R1 FLT1RO — — — — — — — — 3F00
RPINR30 | 06BC — — FLT3R5 FLT3R4 FLT3R3 FLT3R2 FLT3R1 FLT3RO — — FLT2R5 FLT2R4 FLT2R3 FLT2R2 FLT2R1 FLT2RO | 3F3F
RPINR31| 06BE — — FLT5R5 FLT5R4 FLT5R3 FLT5R2 FLTS5R1 FLTSRO — — FLT4R5 FLT4R4 FLT4R3 FLT4R2 FLT4R1 FLT4RO | 3F3F
RPINR32 | 06CO — — FLT7R5 FLT7R4 FLT7R3 FLT7R2 FLT7R1 FLT7RO — — FLT6R5 FLT6R4 FLT6R3 FLT6R2 FLT6R1 FLT6RO | 3F3F
RPINR33| 06C2 — — SYNCI1R5 | SYNCI1R4 [ SYNCI1IR3 | SYNCI1R2 | SYNCI1R1 | SYNCI1RO0 — — FLT8R5 FLT8R4 FLT8R3 FLT8R2 FLT8R1 FLT8RO | 3F3F
RPINR34 | 06C4 — — — — — — — — — — SYNCI2R5 | SYNCI2R4 | SYNCI2R3 | SYNCI2R2 | SYNCI2R1 | SYNCI2RO | 3F3F
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-34: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33FJ06GS101

e | IR | Bits | Bitia | Bit13 | Biti2 | Bit1l | Bt | Bit Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bitz | Bit1 | Bito | Al
RPORO 06D0 — — RP1R5 | RP1R4 RP1R3 RP1R2 RP1R1 RP1RO — — RPOR5 | RPOR4 RPOR3 RPOR2 RPOR1 RPORO 0000
RPOR1 06D2 — — RP3R5 | RP3R4 RP3R3 RP3R2 RP3R1 RP3RO — — RP2R5 | RP2R4 RP2R3 RP2R2 RP2R1 RP2R0O 0000
RPOR2 06D4 — — RP5R5 | RP5R4 RP5R3 RP5R2 RP5R1 RP5R0 — — RP4R5 | RP4R4 RP4R3 RP4R2 RP4R1 RP4R0O 0000
RPOR3 06D6 — — RP7R5 | RP7R4 RP7R3 RP7R2 RP7R1 RP7R0O — — RP6R5 | RP6R4 RP6R3 RP6R2 RP6R1 RP6R0O 0000
RPOR16 06F0 — — RP33R5 | RP33R4 | RP33R3 RP33R2 RP33R1 RP33R0O — — RP32R5 | RP32R4 | RP32R3 | RP32R2 | RP32R1 | RP32R0O | 0000
RPOR17 06F2 — — RP35R5 | RP35R4 | RP35R3 RP35R2 RP35R1 RP35R0 — — RP34R5 | RP34R4 | RP34R3 | RP34R2 | RP34R1 | RP34R0O | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 7-4: INTCONZ2: INTERRUPT CONTROL REGISTER 2
R/W-0 R-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
ALTIVT DiSI — — — — — —
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — INT2EP INT1EP INTOEP
bit 7 bit 0
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 ALTIVT: Enable Alternate Interrupt Vector Table bit

bit 14

bit 13-3
bit 2

bit 1

bit 0

1 = Use alternate vector table

0 = Use standard (default) vector table

DISI: DI SI Instruction Status bit

1 = DI SI instruction is active
0 = DI Sl instruction is not active

Unimplemented: Read as ‘0’

INT2EP: External Interrupt 2 Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

INT1EP: External Interrupt 1 Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

INTOEP: External Interrupt O Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

DS70000318G-page 104

© 2008-2014 Microchip Technology Inc.




dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 7-13:

IEC1: INTERRUPT ENABLE CONTROL REGISTER 1

U-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0

— — INT2IE — — — — —
bit 15 bit 8

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — INT1IE CNIE ACLlIE MI2C1IE SI2C1IE
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15-14
bit 13

bit 12-5
bit 4

bit 3

bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
INT2IE: External Interrupt 2 Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

Unimplemented: Read as ‘0’

INTLIE: External Interrupt 1 Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

CNIE: Input Change Notification Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

ACLIE: Analog Comparator 1 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

MI2CL1IE: 12C1 Master Events Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

SI2C1IE: 12C1 Slave Events Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

DS70000318G-page 114
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 7-29: IPC24: INTERRUPT PRIORITY CONTROL REGISTER 24

uU-0 uU-0 u-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0

— PWM4IP2 PWM4IP1 | PWM4IPO — PWM3IP2 PWM3IP1 PWM3IPO
bit 7 bit 0
Legend:

R = Readable bit W = Writable bit

U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-4 PWM4IP<2:0>: PWM4 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 3 Unimplemented: Read as ‘0’

bit 2-0 PWM3IP<2:0>: PWM3 Interrupt Priority bits
111 = Interrupt is Priority 7 (highest priority)

001 = Interrupt is Priority 1
000 = Interrupt source is disabled

© 2008-2014 Microchip Technology Inc.
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dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 8-2:  CLKDIV: CLOCK DIVISOR REGISTER®)

R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
ROI DOZE2 DOZE1 DOZEO DOZEN® FRCDIV2 FRCDIV1 FRCDIVO
bit 15 bit 8
R/W-0 R/W-1 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PLLPOST1 | PLLPOSTO — PLLPRE4 | PLLPRE3 PLLPRE2 PLLPRE1 PLLPREO
bit 7 bit 0
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 ROI: Recover on Interrupt bit

1 = Interrupts will clear the DOZEN bit and the processor clock/peripheral clock ratio is setto 1:1
0 = Interrupts have no effect on the DOZEN bit

bit 14-12 DOZE<2:0>: Processor Clock Reduction Select bits

111 = Fcy/128

110 = Fcy/64

101 = Fcy/32

100 = Fcy/16

011 = Fcv/8 (default)
010 = Fcy/4

001 = Fcy/2

000 = Fcy/1

bit 11 DOZEN: Doze Mode Enable bit(®

1 = DOZE<2:0> field specifies the ratio between the peripheral clocks and the processor clocks
0 = Processor clock/peripheral clock ratio forced to 1:1
bit 10-8 FRCDIV<2:0>: Internal Fast RC Oscillator Postscaler bits
111 = FRC divide-by-256
110 = FRC divide-by-64
101 = FRC divide-by-32
100 = FRC divide-by-16
011 = FRC divide-by-8
010 = FRC divide-by-4
001 = FRC divide-by-2
000 = FRC divide-by-1 (default)
bit 7-6 PLLPOST<1:0>: PLL VCO Output Divider Select bits (also denoted as ‘N2’, PLL postscaler)
11 = Output/8
10 = Reserved
01 = Output/4 (default)

00 = Output/2
bit 5 Unimplemented: Read as ‘0’
bit 4-0 PLLPRE<4:0>: PLL Phase Detector Input Divider bits (also denoted as ‘N1’, PLL prescaler)

11111 = Input/33

00001 = Input/3
00000 = Input/2 (default)

Note 1. This register is reset only on a Power-on Reset (POR).
2: This bit is cleared when the ROI bit is set and an interrupt occurs.

© 2008-2014 Microchip Technology Inc. DS70000318G-page 141



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

10.6.2.2 Output Mapping FIGURE 10-3: MULTIPLEXING OF
In contrast to inputs, the outputs of the Peripheral Pin REMAPPABLE OUTPUT
Select options are mapped on the basis of the pin. In FOR RPn

this case, a control register associated with a particular

pin dictates the peripheral output to be mapped. The RPORn<5:0>

RPORX registers are used to control output mapping. Q\

Like the RPINRX registers, each register contains sets Default |

of 6-bit fields, with each set associated with one RPn U1TX Output Enable

pin (see Register 10-15 through Register 10-31). The __ 8

value of the bit field corresponds to one of the U1RTS Output Enable| 4

peripherals, and that peripheral’s output is mapped to

the pin (see Table 10-2 and Figure 10-3). : Output Enable
The list of peripherals for output mapping also includes °

a null value of ‘00000’ because of the mapping OC2 Output Enable 19

technique. This permits any given pin to remain

unconnected from the output of any of the pin PWMA4L Output Enable| -

selectable peripherals.

Default 0
U1TX Output 3
ULIRTS Output 4
o | Output Data N R
. L &
°
OC2 Output 19
PWMA4L Output 45
TABLE 10-2: OUTPUT SELECTION FOR REMAPPABLE PIN (RPn)
Function RPORN<5:0> Output Name
NULL 000000 RPn tied to default port pin
UliTX 000011 RPn tied to UARTL1 transmit
UIRTS 000100 RPn tied to UART1 Ready-to-Send
SDO1 000111 RPn tied to SPI1 data output
SCK1 001000 RPn tied to SPI1 clock output
SS1 001001 RPn tied to SPI1 slave select output
0ocC1 010010 RPn tied to Output Compare 1
ocC2 010011 RPn tied to Output Compare 2
SYNCO1 100101 RPn tied to external device synchronization signal via PWM master time base
REFCLKO 100110 REFCLK output signal
ACMP1 100111 RPn tied to Analog Comparator Output 1
ACMP2 101000 RPn tied to Analog Comparator Output 2
ACMP3 101001 RPn tied to Analog Comparator Output 3
ACMP4 101010 RPn tied to Analog Comparator Output 4
PWM4H 101100 RPn tied to PWM output pins associated with PWM Generator 4
PWMA4L 101101 RPn tied to PWM output pins associated with PWM Generator 4

© 2008-2014 Microchip Technology Inc. DS70000318G-page 159



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

REGISTER 16-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
u-0 U-0 u-0 U-0 u-0 u-0 R/W-0 U-0
— — — — — — FRMDLY —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support is enabled (SSx pin used as frame sync pulse input/output)
0 = Framed SPIx support is disabled

bit 14 SPIFSD: SPIx Frame Sync Pulse Direction Control bit
1 = Frame sync pulse input (slave)

0 = Frame sync pulse output (master)
bit 13 FRMPOL: Frame Sync Pulse Polarity bit

1 = Frame sync pulse is active-high
0 = Frame sync pulse is active-low

bit 12-2 Unimplemented: Read as ‘0’

bit 1 FRMDLY: Frame Sync Pulse Edge Select bit

1 = Frame sync pulse coincides with first bit clock
0 = Frame sync pulse precedes first bit clock

bit 0 Unimplemented: This bit must not be set to ‘1’ by the user application
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REGISTER 18-1: UxMODE: UARTx MODE REGISTER (CONTINUED)

bit 4 URXINV: UARTX Receive Polarity Inversion bit
1 = UxRX Idle state is ‘0’
0 = UxRX Idle state is ‘1’
bit 3 BRGH: High Baud Rate Enable hit
1 = BRG generates 4 clocks per bit period (4x baud clock, High-Speed mode)
0 = BRG generates 16 clocks per bit period (16x baud clock, Standard mode)
bit 2-1 PDSEL<1:0>: Parity and Data Selection bits
11 = 9-bit data, no parity
10 = 8-bit data, odd parity
01 = 8-bit data, even parity
00 = 8-hit data, no parity
bit 0 STSEL: Stop Bit Selection bit

1 = Two Stop bits
0 = One Stop bit

Note 1. Referto“UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for information on
enabling the UART module for receive or transmit operation.

2. This feature is only available for the 16x BRG mode (BRGH = 0).
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REGISTER 19-6: ADCPC1: ANALOG-TO-DIGITAL CONVERT PAIR

bit 12-8

bit 7

bit 6

bit 5

Note 1:

CONTROL REGISTER 1 (CONTINUED)

TRGSRC3<4:0>: Trigger 3 Source Selection bits(®)

Selects trigger source for conversion of Analog Channels AN7 and ANG.
11111 = Timer2 period match

11011 = Reserved
11010 = PWM Generator 4 current-limit ADC trigger
11001 = PWM Generator 3 current-limit ADC trigger
11000 = PWM Generator 2 current-limit ADC trigger
10111 = PWM Generator 1 current-limit ADC trigger
10110 = Reserved

10010 = Reserved

10001 = PWM Generator 4 secondary trigger is selected
10000 = PWM Generator 3 secondary trigger is selected
01111 = PWM Generator 2 secondary trigger is selected
01110 = PWM Generator 1 secondary trigger is selected
01101 = Reserved

01100 = Timerl period match

.
.

01000 = Reserved

00111 = PWM Generator 4 primary trigger is selected
00110 = PWM Generator 3 primary trigger is selected
00101 = PWM Generator 2 primary trigger is selected
00100 = PWM Generator 1 primary trigger is selected
00011 = PWM Special Event Trigger is selected
00010 = Global software trigger is selected

00001 = Individual software trigger is selected

00000 = No conversion is enabled

IRQENZ2: Interrupt Request Enable 2 bit((?)

1 = Enables IRQ generation when requested conversion of Channels AN5 and AN4 is completed
0 = IRQ is not generated

PEND2: Pending Conversion Status 2 bit((2)

1 = Conversion of Channels AN5 and AN4 is pending; set when selected trigger is asserted

0 = Conversion is complete

SWTRG2: Software Trigger 2 bit(®)

1 = Starts conversion of AN5 and AN4 (if selected by the TRGSRCx bits)®)
This bit is automatically cleared by hardware when the PEND2 bit is set.
0 = Conversion has not started

These bits are available in the dsPIC33FJ16GS402/404, dsPIC33FJ16GS504, dsPIC33FJ16GS502 and
dsPIC33FJ06GS101 devices only.

These bits are available in the dsPIC33FJ16GS502, dsPIC33FJ16GS504, dsPIC33FJ06GS102,
dsPIC33FJ06GS202 and dsPIC33FJ16GS402/404 devices only.

The trigger source must be set as a global software trigger prior to setting this bit to ‘1". If other conversions
are in progress, then the conversion will be performed when the conversion resources are available.
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TABLE 22-1: SYMBOLS USED IN OPCODE DESCRIPTIONS (CONTINUED)
Field Description
Wm*Wm Multiplicand and Multiplier Working register pair for Square instructions <
{W4 * W4,W5 * W5,W6 * W6,W7 * W7}
Wm*Wn Multiplicand and Multiplier Working register pair for DSP instructions e
{W4 * W5,W4 * W6,W4 * W7,W5 * W6,W5 * W7,W6 * W7}
Wn One of 16 Working registers € {W0..W15}
Wnd One of 16 Destination Working registers  {W0...W15}
Wns One of 16 Source Working registers € {WO0...W15}
WREG WO (Working register used in file register instructions)
Ws Source W register € { Ws, [Ws], [Ws++], [Ws--], [++WSs], [--Ws] }
Wso Source W register
{ Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+WDb] }
Wx X Data Space Prefetch Address register for DSP instructions
e {Iw8] +=6, [W8] + =4, [W8] + =2, W8], [W8] - =6, [W8] - = 4, [W8] - = 2,
[W9] + =6, [W9] + =4, [W9I] + =2, [W9], [W9] - = 6, [WI] - =4, [WI] - = 2,
[W9 + W12], none}
Wxd X Data Space Prefetch Destination register for DSP instructions € {W4...W7}
Wy Y Data Space Prefetch Address register for DSP instructions
e {[W10] + = 6, [W10] + = 4, [W10] + = 2, [W10], [W10] - = 6, [W10] - = 4, [W10] - = 2,
[W11] + = 6, [W11] + = 4, [W11] + = 2, [W11], [W1l] - = 6, [W1]] - = 4, [W11] - = 2,
[W11 + W12], none}
Wyd Y Data Space Prefetch Destination register for DSP instructions € {W4...W7}
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FIGURE 24-3: 1/0 TIMING CHARACTERISTICS
/0 Pin >§ ><
(Input) Y ;
.~ DI35 -
D140
/O Pin Old Value h% New Value
(Output) A
—. .= D031
D032

Note: Refer to Figure 24-1 for load conditions.

TABLE 24-21:

I/0 TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V(unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Pzr:m Symbol Characteristic Min | Typ® | Max | Units Conditions
DO31 TIOR Port Output Rise Time:
4x Source Driver Pins — RAO-RA2, — 10 25 ns | Refer to Figure 24-1
RBO0-RB2, RB5-RB10, RB15, RC1, for test conditions
RC2, RC9, RC10
8x Source Driver Pins — RCO, — 8 20 ns
RC3-RC8, RC11-RC13
16x Source Driver Pins — RA3, — 6 15 ns
RA4, RB3, RB4, RB11-RB14
D032 TIOF Port Output Fall Time:
4x Source Driver Pins — RAO-RA2, Refer to Figure 24-1
RB0-RB2, RB5-RB10, RB15, RC1, — 10 25 ns |for test conditions
RC2, RC9, RC10
8x Source Driver Pins — RCO, . 8 20 ns
RC3-RC8, RC11-RC13
16x Source Driver Pins — RA3, L 6 15 ns
RA4, RB3, RB4, RB11-RB14
DI35 TINP INTx Pin High or Low Time (input) 20 — — ns
D140 TRBP CNx High or Low Time (input) 2 — — Tey
Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
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FIGURE 24-4. RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING CHARACTERISTICS
. : ¢
s »
VDD j/ '«—SY12
Do I
_ Ry ”
MCLR / . \; /
Internal . E SY10 !
POR ' ()()
'« SY11 —» ' «
PWRT \
Time-out
l SY30 ' «
osC . \
Time-out !
(¢ _
Internal ’?
Reset
¢
Watchdog ’?
Timer \ .
Reset : . ; SY20 .
SY13—= = SY13—= e
. - \ \
I/0 Pins ' )
| :\ /I/ |
SY35 te—»
FSCM !
Delay
Note: Refer to Figure 24-1 for load conditions.

© 2008-2014 Microchip Technology Inc. DS70000318G-page 305



dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04

26.0 50 MIPS ELECTRICAL CHARACTERISTICS

This section provides an overview of dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 electrical characteristics
for devices operating at 50 MIPS.

The specifications for 50 MIPS are identical to those shown in Section 24.0 “Electrical Characteristics”, with the
exception of the parameters listed in this section.

Parameters in this section begin with the letter “M”, which denotes 50 MIPS operation. For example, Parameter DC29a
in Section 24.0 “Electrical Characteristics”, is the up to 40 MIPS operation equivalent of MDC29a.

Absolute maximum ratings for the dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/X04 50 MIPS devices are listed
below. Exposure to these maximum rating conditions for extended periods can affect device reliability. Functional
operation of the device at these or any other conditions above the parameters indicated in the operation listings of this
specification is not implied.

Absolute Maximum Ratings®

Ambient teMPErature UNAET DIAS...........iiiiiiiiiie it e e e e et re e e e e saabb e e e e e s sstbaae e e snreeaaes s -40°C to +85°C
i le] = To =R (=T n ] 1= = LN £ T PPPPPPPRPT -65°C to +150°C
Voltage 0N VDD With FESPECE 10 VSS ...uiiiiiiiiiiiiie ettt s e e s e e e e e e s s et e e e s nrbereeeeesnnes -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant, with respect to VSSG) e -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss, when Vdd > B.OVE) e -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss, when VDD < 3.0V e, -0.3V to (VDD + 0.3V)

Maximum CUITENE QUL OF V/SS PN w.iieiiiiiiiii ettt e e e e sttt e e e s et e e e s e et et e e e e s e ata e e e e e s ssbeeeeessansbeeaeesannnnees
Maximum CUITENT N0 VDD PING) ...ttt e et e e e st enee s e e eee e een e,
Maximum current sourced/sunk by any 4X 1/O PiN........ooiueiiei o e e e e e e e e
Maximum current sourced/sunk by any 8x 1/O pin..........

Maximum current sourced/sunk by any 16x I/O pin
Maximum current SUNK DY @Il POITS ... ..eeiiiiiee ettt e e ettt e e e e e e et e e e e e s abe e e e enntbee e e e annneeeas
Maximum current sourced by all ports®

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 24-2).

See the “Pin Diagrams” section for 5V tolerant pins.
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44-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

D
D1
OO
(= =
= = E
° E g E1
bﬂ:x\\ —

Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ) 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom § 11° 12° 13°

Notes:

1.

Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.
3.
4. Dimensioning and tolerancing per ASME Y14.5M.

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-076B
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TABLE A-1: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
Section 7.0 “Oscillator Removed the first sentence of the third clock source item (External Clock) in
Configuration” Section 7.1.1 “System Clock sources”

Updated the default bit values for DOZE and FRCDIV in the Clock Divisor
Register (see Register 7-2).

Section 8.0 “Power-Saving Added the following six registers:

Features” + “PMD1: Peripheral Module Disable Control Register 1"

« “PMD2: Peripheral Module Disable Control Register 2"

« “PMD3: Peripheral Module Disable Control Register 3"

« “PMD4: Peripheral Module Disable Control Register 4"

« “PMDG6: Peripheral Module Disable Control Register 6”

« “PMD7: Peripheral Module Disable Control Register 7"

Section 9.0 “I/O Ports” Added paragraph and Table 9-1 to Section 9.1.1 “Open-Drain
Configuration”, which provides details on 1/O pins and their functionality.

Removed 9.1.2 “5V Tolerance”.

Updated MUX range and removed virtual pin details in Figure 9-2.
Updated PWM Input Name descriptions in Table 9-1.

Added Section 9.4.2.3 “Virtual Pins”.

Updated bit values in all Peripheral Pin Select Input Registers (see
Register 9-1 through Register 9-14).

Updated bit name information for Peripheral Pin Select Output Registers
RPOR16 and RPOR17 (see Register 9-30 and Register 9-31).

Added the following two registers:
* “RPOR16: Peripheral Pin Select Output Register 16"
* “RPOR17: Peripheral Pin Select Output Register 17"

Removed the following sections:

« 9.4.2 “Available Peripherals”

¢ 9.4.3.2 “Virtual Input Pins”

¢ 9.4.3.4 “Peripheral Mapping”

¢ 9.4.5 “Considerations for Peripheral Pin Selection” (and all subsections)
Section 14.0 “High-Speed PWM" Added Note 1 (remappable pin reference) to Figure 14-1.

Added Note 2 (Duty Cycle resolution) to PWM Master Duty Cycle Register
(Register 14-5), PWM Generator Duty Cycle Register (Register 14-7), and
PWM Secondary Duty Cycle Register (Register 14-8).

Added Note 2 and Note 3 and updated bit information for CLSRC and
FLTSRC in the PWM Fault Current-Limit Control Register (Register 14-15).

Section 15.0 “Serial Peripheral Removed the following sections, which are now available in the related
Interface (SPI)” section of the dsPIC33F/PIC24H Family Reference Manual:

¢ 15.1 “Interrupts”

¢ 15.2 “Receive Operations”

¢ 15.3 “Transmit Operations”

¢ 15.4 “SPI Setup” (retained Figure 15-1: SPI Module Block Diagram)
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TABLE A-1: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
Section 16.0 “Inter-Integrated Removed the following sections, which are now available in the related
Circuit (12C™)” section of the dsPIC33F/PIC24H Family Reference Manual:

. 16.3 “I2C Interrupts”

- 16.4 “Baud Rate Generator” (retained Figure 16-1: I2C Block Diagram)
+ 16.5 “I2C Module Addresses

« 16.6 “Slave Address Masking”

e 16.7 “IPMI Support”

« 16.8 “General Call Address Support”

¢ 16.9 “Automatic Clock Stretch”

¢ 16.10 “Software Controlled Clock Stretching (STREN = 1)”

¢ 16.11 “Slope Control”

¢ 16.12 “Clock Arbitration”

¢ 16.13 “Multi-Master Communication, Bus Collision, and Bus Arbitration

Section 17.0 “Universal Removed the following sections, which are now available in the related
Asynchronous Receiver Transmitter | section of the dsPIC33F/PIC24H Family Reference Manual:
(UART)”  17.1 “UART Baud Rate Generator”

e 17.2 “Transmitting in 8-hit Data Mode

e 17.3 “Transmitting in 9-bit Data Mode

e 17.4 “Break and Sync Transmit Sequence”

¢ 17.5 “Receiving in 8-bit or 9-bit Data Mode”

¢ 17.6 “Flow Control Using UXCTS and UxXRTS Pins”
¢ 17.7 “Infrared Support”

Removed IrDA references and Note 1, and updated the bit and bit value
descriptions for UTXINV (UxSTA<14>) in the UARTX Status and Control
Register (see Register 17-2).

Section 18.0 “High-Speed 10-bit Updated bit value information for Analog-to-Digital Control Register (see
Analog-to-Digital Converter (ADC)” | Register 18-1).

Updated TRGSRCE6 bit value for Timerl period match in the Analog-to-
Digital Convert Pair Control Register 3 (see Register 18-8).
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