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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"

Obsolete

dsPIC

16-Bit

60 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
21

64KB (64K x 8)

FLASH

8K x 8

3V ~ 3.6V

A/D 12x12b; D/A 1x12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

28-UQFN Exposed Pad

28-UQFN (6x6)

https://www.e-xfl.com/product-detail/microchip-technology/dspic33ep64gs502t-e-mx

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/dspic33ep64gs502t-e-mx-4439285
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

dsPIC33EPXXGS50X FAMILY

FIGURE 4-2: PROGRAM MEMORY MAP FOR dsPIC33EP32GS50X DEVICES

Yy GOTO Instruction 0x000000
Reset Address 0x000002
0x000004
3 Interrupt Vector Table 0x0001FE
s User Program 0x000200
@ Flash Memory
> . :
‘g (10,944 instructions) OX00577E
0x005780
% Device Configuration X
._ 0x0057FE
b 0x005800
-]
Unimplemented
(Read ‘0’s)
X OX7FFFFE
A Reserved 0x800000
0x800E46
0x800E48
Calibration Data
0x800E78
0x800E7A
Reserved
o 0x800F7E
o 0x800F80
8 User OTP Memory
@ 0x800FFC
g 0x801000
1S Reserved
2 OXFOFFFE
c 0xFA0000
2 Write Latches
[ 0xFA0002
> 0xFA0004
g
o
o Reserved
OXFEFFFE
0xFF0000
DEVID 0xFF0002
0xFF0004
Reserved
Y OXFFFFFE
Note: Memory areas are not shown to scale.
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TABLE 4-3: INTERRUPT CONTROLLER REGISTER MAP (CONTINUED)

Ns;:?e Addr.|  Bit15 Bit 14 Bit13 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 R :\;(Ies
IPC12 | 0858 — — — — — MI2C2IP2 MI2C2IP1 MI2C2IPO — Sl2c2IP2 Sl2c2P1 SI2C2IP0 — — — — 0440
IPC13 | 085A — — — — — INT4IP2 INT4IP1 INT4IPO — — — — — — — — 0400
IPC14 | 085C = = = = = = = = = PSEMIP2 PSEMIP1 PSEMIPO = = = = 0040
IPC16 | 0860 = = = = = U2EIP2 UZ2EIP1 U2EIPO = U1EIP2 U1EIP1 U1EIPO = = = = 0440
IPC18 | 0864 = = = = = = = = = PSESIP2 PSESIP1 PSESIPO = = = = 0040
IPC23 | 086E — PWM2IP2 PWM2IP1 PWM2IPO — PWM1IP2 PWM1IP1 PWM1IPO — — — — — — — — 4400
IPC24 | 0870 — — — — — PWMSIP2 PWM5IP1 PWMSIPO — PWMA4IP2 PWMA4IP1 PWM4IPO — PWM3IP2 PWM3IP1 PWM3IPO 0444
IPC25 | 0872 — AC2IP2 AC2IP1 AC2IPO — — — — — — — — — — — — 4000
IPC26 | 0874 = = = = = = = = = ACAIP2 ACA4IP1 ACA4IPO = AC3IP2 AC3IP1 AC3IP0 0044
IPC27 | 0876 = ADCAN1IP2 | ADCAN1IP1 | ADCAN1IPO = ADCANOIP2 | ADCANOIP1 | ADCANOIPO = = = = = = = = 4400
IPC28 | 0878 = ADCANSIP2 | ADCANSIP1 | ADCANSIPO = ADCAN4IP2 | ADCAN4IP1 | ADCAN4IPO = ADCAN3IP2 | ADCAN3IP1 | ADCAN3IPO = ADCAN2IP2 | ADCAN2IP1 | ADCAN2IPO | 4444
IPC29 | 087A — — — — — — — — — ADCANTIP2 | ADCAN7IP1 | ADCAN7IPO — ADCANGIP2 | ADCANGIP1 | ADCAN6IPO | 0044
IPC35 | 0886 — JTAGIP2 JTAGIP1 JTAGIPO — ICDIP2 ICDIP1 ICDIPO — — — — — — — — 4400
IPC37 | 088A — ADCAN8IP2® | ADCAN8IP1® | ADCANBIPO) — — — — — — — — — — — — 4000
IPC38 | 088C = ADCAN12IP2?) | ADCAN12IP1@) | ADCAN12IPOR) = ADCAN111P2® | ADCAN11IP1®) | ADCAN111POR) = ADCAN10IP212) | ADCAN10IP1® | ADCAN10IPOR = ADCAN9IP21?) | ADCANOIP1® | ADCANOIPO® | 4444
IPC39 | 088E = ADCAN16IP2(") | ADCAN161P1(") | ADCAN16IPO! = ADCAN151P2(") | ADCAN15IP1(") | ADCAN15IPQ(") = ADCAN141P212) | ADCAN14IP1? | ADCAN14IPOR = ADCAN13P2(" | ADCAN13IP1 | ADCAN13IPO | 4444
IPC40 | 0890 = ADCAN20IP2 | ADCAN20IP1 | ADCAN20IPO = ADCAN19IP2 | ADCAN19IP1 | ADCAN19IPO = ADCAN18IP2 | ADCAN18IP1 | ADCAN18IPO — | ADCAN17IP2® | ADCAN17IP1@) | ADCAN17IPO® | 4444
IPC41 | 0892 — — — — — — — — — — — — — ADCAN21IP2 | ADCAN21IP1 | ADCAN21IPO | 0004
IPC43 | 0896 — — — — — [2C2BCIP2 | 12C2BCIP1 12C2BCIPO — [2C1BCIP2 | 12C1BCIP1 12C1BCIPO — — — — 0440
IPC44 | 0898 — ADFLTROIP2 | ADFLTROIP1 | ADFLTROIPO — ADCMP1IP2 | ADCMP1IP1 | ADCMP1IPO — ADCMPOIP2 | ADCMPOIP1 | ADCMPOIPO — — — — 4440
IPC45 | 089A = = = = = = = = = = = = = ADFLTR1IP2 | ADFLTR1IP1 | ADFLTR1IPO | 0004
INTCON1| 08C0 |  NSTDIS OVAERR OVBERR COVAERR | COVBERR OVATE OVBTE COVTE | SFTACERR | DIVOERR = MATHERR | ADDRERR | STKERR OSCFAIL = 0000
INTCON2 | 08C2 GIE DisI SWTRAP = = = = AIVTEN = = = INT4EP = INT2EP INTIEP INTOEP 8000
INTCON3 | 08C4 — — — — — — — NAE — — — DOOVR — — — APLL 0000
INTCON4 | 08C6 — — — — — — — — — — — — — — — SGHT 0000
INTTREG | 08C8 — — — — ILR3 ILR2 ILR1 ILRO VECNUM7 | VECNUM6 | VECNUM5 | VECNUM4 | VECNUM3 | VECNUM2 | VECNUM1 VECNUMO | 0000
Legend: — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

Note

1
2

Only available on dsPIC33EPXXGS506 devices.
Only available on dsPIC33EPXXGS504/505 and dsPIC33EPXXGS506 devices.
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dsPIC33EPXXGS50X FAMILY

REGISTER 7-1:  SR: CPU STATUS REGISTER(")

R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R-0 R/W-0
OA OB SA SB OAB SAB DA DC
bit 15 bit 8
R/W-00) R/W-08) R/W-00) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2(2) PL1@ IPLO(2) RA N oV z C
bit 7 bit 0
Legend: C = Clearable bit
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 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits(2-%)

111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)
101 = CPU Interrupt Priority Level is 5 (13)
100 = CPU Interrupt Priority Level is 4 (12)
011 = CPU Interrupt Priority Level is 3 (11)
010 = CPU Interrupt Priority Level is 2 (10)
001 = CPU Interrupt Priority Level is 1 (

(

13
12
11
10
9)
000 = CPU Interrupt Priority Level is 0 (8)

Note 1: For complete register details, see Register 3-1.
2: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL<3> = 1. User interrupts are disabled when
IPL<3> = 1.
3: The IPL<2:0> Status bits are read-only when the NSTDIS bit INTCON1<15>) = 1.

© 2013-2015 Microchip Technology Inc. DS70005127C-page 95



dsPIC33EPXXGS50X FAMILY

REGISTER 7-5: INTCON3: INTERRUPT CONTROL REGISTER 3

uU-0 u-0 U-0 uU-0 uU-0 u-0 U-0 R/W-0
— — — — — — — NAE
bit 15 bit 8
uU-0 uU-0 U-0 R/W-0 u-0 uU-0 U-0 R/W-0
— — — DOOVR — — — APLL
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 15-9 Unimplemented: Read as ‘0’
bit 8 NAE: NVM Address Error Soft Trap Status bit

1 = NVM address error soft trap has occurred
0 = NVM address error soft trap has not occurred

bit 7-5 Unimplemented: Read as ‘0’
bit 4 DOOVR: DO Stack Overflow Soft Trap Status bit

1 = DO stack overflow soft trap has occurred
0 = DO stack overflow soft trap has not occurred

bit 3-1 Unimplemented: Read as ‘0’
bit 0 APLL: Auxiliary PLL Loss of Lock Soft Trap Status bit

1 = APLL lock soft trap has occurred
0 = APLL lock soft trap has not occurred

REGISTER 7-6: INTCON4: INTERRUPT CONTROL REGISTER 4

U-0 U-0 U-0 U-0 U-0 U-0 u-0 U-0

bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
— — — — — — — SGHT

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 15-1 Unimplemented: Read as ‘0’

bit 0 SGHT: Software Generated Hard Trap Status bit

1 = Software generated hard trap has occurred
0 = Software generated hard trap has not occurred

DS70005127C-page 100
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dsPIC33EPXXGS50X FAMILY

REGISTER 10-9: RPINR13: PERIPHERAL PIN SELECT INPUT REGISTER 13

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLT4R7 FLT4R6 FLT4R5 FLT4R4 FLT4R3 FLT4R2 FLT4R1 FLT4R0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLT3R7 FLT3R6 FLT3R5 FLT3R4 FLT3R3 FLT3R2 FLT3R1 FLT3RO
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 15-8 FLT4R<7:0>: Assign PWM Fault 4 (FLT4) to the Corresponding RPn Pin bits

10110101 = Input tied to RP181
10110100 = Input tied to RP180

00000001 = Input tied to RP1
00000000 = Input tied to Vss

bit 7-0 FLT3R<7:0>: Assign PWM Fault 3 (FLT3) to the Corresponding RPn Pin bits

10110101 = Input tied to RP181
10110100 = Input tied to RP180

00000001 = Input tied to RP1
00000000 = Input tied to Vss

© 2013-2015 Microchip Technology Inc. DS70005127C-page 141
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REGISTER 10-16: RPINR37: PERIPHERAL PIN SELECT INPUT REGISTER 37

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SYNCI1R<7:0>
bit 15 bit 8
u-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-0
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 15-8 SYNCI1R<7:0>: Assign PWM Synchronization Input 1 to the Corresponding RPn Pin bits

10110101 = Input tied to RP181
10110100 = Input tied to RP180

00000001 = Input tied to RP1
00000000 = Input tied to Vss

bit 7-0 Unimplemented: Read as ‘0’

DS70005127C-page 148 © 2013-2015 Microchip Technology Inc.
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REGISTER 10-32: RPOR12: PERIPHERAL PIN SELECT OUTPUT REGISTER 12

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP57R5 RP57R4 RP57R3 RP57R2 RP57R1 RP57R0
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP56R5 RP56R4 RP56R3 RP56R2 RP56R1 RP56R0
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP57R<5:0>: Peripheral Output Function is Assigned to RP57 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP56R<5:0>: Peripheral Output Function is Assigned to RP56 Output Pin bits
(see Table 10-2 for peripheral function numbers)
REGISTER 10-33: RPOR13: PERIPHERAL PIN SELECT OUTPUT REGISTER 13
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP59R5 RP59R4 RP59R3 RP59R2 RP59R1 RP59R0
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP58R5 RP58R4 RP58R3 RP58R2 RP58R1 RP58R0
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP59R<5:0>: Peripheral Output Function is Assigned to RP59 Output Pin bits
(see Table 10-2 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP58R<5:0>: Peripheral Output Function is Assigned to RP58 Output Pin bits

(see Table 10-2 for peripheral function numbers)

DS70005127C-page 158 © 2013-2015 Microchip Technology Inc.
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REGISTER 15-8: SSEVTCMP: PWMx SECONDARY SPECIAL EVENT COMPARE REGISTER(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SSEVTCMP<12:5>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 u-0 u-0
SSEVTCMP<4:0> — — —

bit 7 bit 0

Legend:

R = Readable bit 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 15-3 SSEVTCMP<12:0>: Special Event Compare Count Value bits

bit 2-0 Unimplemented: Read as ‘0’

Note 1: One LSB = 1.04 ns (at fastest auxiliary clock rate); therefore, the minimum SEVTCMP resolution is 8.32 ns.

REGISTER 15-9: CHOP: PWMx CHOP CLOCK GENERATOR REGISTER("

R/W-0 u-0 U-0 U-0 u-0 u-0 R/W-0 R/W-0
CHPCLKEN — — — — — CHOPCLK6 | CHOPCLK5
bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
CHOPCLK4 | CHOPCLK3 | CHOPCLK2 | CHOPCLK1 | CHOPCLKO — — —
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 CHPCLKEN: Enable Chop Clock Generator bit

1 = Chop clock generator is enabled
0 = Chop clock generator is disabled

bit 14-10 Unimplemented: Read as ‘0’
bit 9-3 CHOPCLK<6:0>: Chop Clock Divider bits

Value is in 8.32 ns increments. The frequency of the chop clock signal is given by:
Chop Frequency = 1/(16.64 * (CHOP<7:3> + 1) * Primary Master PWM Input Clock Period)

bit 2-0 Unimplemented: Read as ‘0’

Note 1: The chop clock generator operates with the primary PWMx clock prescaler (PCLKDIV<2:0>) in the
PTCONZ2 register (Register 15-2).

DS70005127C-page 190 © 2013-2015 Microchip Technology Inc.
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REGISTER 15-22: FCLCONx: PWMx FAULT CURRENT-LIMIT CONTROL REGISTER

(x=1to 5)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IFLTMOD | CLSRC4 | CLSRC3 | CLSRC2 | CLSRC1 | cLsrco | cLpoL® | cLMOD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTSRC4 FLTSRC3 FLTSRC2 FLTSRC1 FLTSRCO FLTPOL™M | FLTMOD1 FLTMODO
bit 7 bit 0

Legend:

R = Readable bit 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 IFLTMOD: Independent Fault Mode Enable bit

1 = Independent Fault mode: Current-limit input maps FLTDAT1 to the PWMxH output and the Fault
input maps FLTDATO to the PWMxL output; the CLDAT<1:0> bits are not used for override functions

0 = Normal Fault mode: Current-Limit mode maps CLDAT<1:0> bits to the PWMxH and PWMxL
outputs; the PWM Fault mode maps FLTDAT<1:0> to the PWMxH and PWMxL outputs

bit 14-10 CLSRC<4:0>: Current-Limit Control Signal Source Select for PWMx Generator bits

11111 = Reserved

10001 = Reserved

10000 = Analog Comparator 4
01111 = Analog Comparator 3
01110 = Analog Comparator 2
01101 = Analog Comparator 1
01100 = Fault 12

01011 = Fault 11

01010 = Fault 10

01001 = Fault9

01000 = Fault 8

00111 =Fault7

00110 = Fault 6

00101 = Fault5

00100 = Fault 4

00011 = Fault 3

00010 = Fault 2

00001 = Fault 1

00000 = Reserved

bit 9 CLPOL: Current-Limit Polarity for PWMx Generator bit(")

1 = The selected current-limit source is active-low
0 = The selected current-limit source is active-high

bit 8 CLMOD: Current-Limit Mode Enable for PWMx Generator bit

1 = Current-Limit mode is enabled
0 = Current-Limit mode is disabled

Note 1: These bits should be changed only when PTEN = 0 (PTCON<15>).

© 2013-2015 Microchip Technology Inc. DS70005127C-page 201
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FIGURE 17-1:
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REGISTER 19-3: ADCON2L: ADC CONTROL REGISTER 2 LOW

R/W-0 R/W-0 r-0 R/W-0 r-0 R/W-0 R/W-0 R/W-0
REFCIE | REFERCIE — EIEN — SHREISEL2(" | SHREISEL1(") | SHREISELO(")
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SHRADCS6 | SHRADCSS | SHRADCS4 | SHRADCS3 | SHRADCS2 | SHRADCS1 SHRADCSO0
bit 7 bit 0
Legend: r = Reserved bit
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 REFCIE: Band Gap and Reference Voltage Ready Common Interrupt Enable bit

1 = Common interrupt will be generated when the band gap will become ready
0 = Common interrupt is disabled for the band gap ready event

bit 14 REFERCIE: Band Gap or Reference Voltage Error Common Interrupt Enable bit

1 = Common interrupt will be generated when a band gap or reference voltage error is detected
0 = Common interrupt is disabled for the band gap and reference voltage error event

bit 13 Reserved: Maintain as ‘0’
bit 12 EIEN: Early Interrupts Enable bit

1 = The early interrupt feature is enabled for the input channel interrupts (when the EISTATX flag is set)
0 = The individual interrupts are generated when conversion is done (when the ANxRDY flag is set)

bit 11 Reserved: Maintain as ‘0’
bit 10-8 SHREISEL<2:0>: Shared Core Early Interrupt Time Selection bits(")

111 = Early interrupt is set and interrupt is generated 8 TADCORE clocks prior to when the data is ready
110 = Early interrupt is set and interrupt is generated 7 TADCORE clocks prior to when the data is ready
101 = Early interrupt is set and interrupt is generated 6 TADCORE clocks prior to when the data is ready
100 = Early interrupt is set and interrupt is generated 5 TADCORE clocks prior to when the data is ready
011 = Early interrupt is set and interrupt is generated 4 TADCORE clocks prior to when the data is ready
010 = Early interrupt is set and interrupt is generated 3 TADCORE clocks prior to when the data is ready
001 = Early interrupt is set and interrupt is generated 2 TADCORE clocks prior to when the data is ready
000 = Early interrupt is set and interrupt is generated 1 TADCORE clock prior to when the data is ready

bit 7 Unimplemented: Read as ‘0’

bit 6-0 SHRADCS<6:0>: Shared ADC Core Input Clock Divider bits
These bits determine the number of TCORESRC (Source Clock Periods) for one shared TADCORE (Core
Clock Period).

1111111 = 254 Source Clock Periods

0000011 =6 Source Clock Periods
0000010 =4 Source Clock Periods
0000001 =2 Source Clock Periods
0000000 =2 Source Clock Periods

Note 1: For the 6-bit shared ADC core resolution (SHRRES<1:0> = 00), the SHREISEL<2:0> settings,
from ‘100’ to ‘111’, are not valid and should not be used. For the 8-bit shared ADC core resolution
(SHRRES<1:0> = 01), the SHREISEL<2:0> settings, ‘110’ and ‘111’, are not valid and should not be used.

DS70005127C-page 234 © 2013-2015 Microchip Technology Inc.
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REGISTER 23-1: DEVID: DEVICE ID REGISTER

R R R R R R R R
DEVID<23:16>
bit 23 bit 16
R R R R R R R R
DEVID<15:8>
bit 15 bit 8
R R R R R R R R
DEVID<7:0>
bit 7 bit 0
Legend: R =Read-Only bit U = Unimplemented bit
bit 23-0 DEVID<23:0>: Device Identifier bits

REGISTER 23-2: DEVREV: DEVICE REVISION REGISTER

R R R R R R R R
DEVREV<23:16>
bit 23 bit 16
R R R R R R R R
DEVREV<15:8>
bit 15 bit 8
R R R R R R R R
DEVREV<7:0>
bit 7 bit 0
Legend: R = Read-only bit U = Unimplemented bit
bit 23-0 DEVREV<23:0>: Device Revision bits

DS70005127C-page 284 © 2013-2015 Microchip Technology Inc.
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TABLE 26-6: DC CHARACTERISTICS: OPERATING CURRENT (IDpD)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Par:rgeter Typ. Max. Units Conditions
Operating Current (Ipp)(")
DC20d 7 12 mA -40°C
DC20a 7 12 mA +25°C
3.3V 10 MIPS
DC20b 7 12 mA +85°C
DC20c 7 12 mA +125°C
DC22d 1 19 mA -40°C
DC22a 11 19 mA +25°C
3.3V 20 MIPS
DC22b 11 19 mA +85°C
DC22c 1 19 mA +125°C
DC24d 19 30 mA -40°C
DC24a 19 30 mA +25°C
3.3V 40 MIPS
DC24b 19 30 mA +85°C
DC24c 19 30 mA +125°C
DC25d 26 41 mA -40°C
DC25a 26 41 mA +25°C
3.3V 60 MIPS
DC25b 26 41 mA +85°C
DC25¢ 26 41 mA +125°C
DC26d 30 46 mA -40°C
DC26a 30 46 mA +25°C 3.3V 70 MIPS
DC26b 30 46 mA +85°C
DC27d 51 81 mA -40°C
DC27a 51 81 mA +25°C 70 MIPS
3.3V
DC27b 52 82 mA +85°C (Note 2)
DC27c 53 83 mA +125°C
Note 1: IDD is primarily a function of the operating voltage and frequency. Other factors, such as 1/O pin loading
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact
on the current consumption. The test conditions for all IDD measurements are as follows:
+ Oscillator is configured in EC mode with PLL, OSC1 is driven with external square wave from
rail-to-rail (EC clock overshoot/undershoot < 250 mV required)
+ CLKO is configured as an |/O input pin in the Configuration Word
+ All I/O pins are configured as inputs and pulled to Vss
*+ MCLR = Vbb, WDT and FSCM are disabled
+ CPU, SRAM, program memory and data memory are operational
* No peripheral modules are operating or being clocked (all defined PMDx bits are set)
* CPU is executing while (1) statement
+ JTAG is disabled
2: For this specification, the following test conditions apply:

APLL clock is enabled

All 5 PWMs enabled and operating at maximum speed (PTCON2<2:0> = 000), PTPER = 1000h, 50%
duty cycle

All other peripherals are disabled (corresponding PMDx bits are set)
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TABLE 26-8:

DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC 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

Par:rcr:.eter Typ. Max. Units Conditions
Power-Down Current (IPD)(1)
DC60d 12 100 pA -40°C
DC60a 18 100 pA +25°C 3.3V
DC60b 130 400 pA +85°C '
DC60c 500 1100 pA +125°C
Note 1: IPD (Sleep) current is measured as follows:
» CPU core is off, oscillator is configured in EC mode and external clock is active; OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)
» CLKO is configured as an I/O input pin in the Configuration Word
« All I/O pins are configured as inputs and pulled to Vss
*+ MCLR = VDD, WDT and FSCM are disabled
* All peripheral modules are disabled (PMDx bits are all set)
» The VREGS bit (RCON<8>) = 0 (i.e., core regulator is set to standby while the device is in Sleep
mode)
» The VREGSEF bit (RCON<11>) = 0 (i.e., Flash regulator is set to standby while the device is in Sleep
mode)
» JTAG is disabled
TABLE 26-9: DC CHARACTERISTICS: WATCHDOG TIMER DELTA CURRENT (AIWDT)“)

DC 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

Parameter No. Typ. Max. Units Conditions
DC61d 13 50 pA -40°C
DC61a 19 80 pA +25°C
3.3V
DC61b 12 — pA +85°C
DCé61c 13 — pA +125°C
Note 1: The AIwDT current is the additional current consumed when the module is enabled. This current should be

added to the base IPD current. All parameters are characterized but not tested during manufacturing.
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FIGURE 26-5:

TIMER1-TIMERS5 EXTERNAL CLOCK TIMING CHARACTERISTICS

TMRXx

TxCK / |

B

b

|+e——Tx10—» I«—TX’I’I—»I |
[

Al

0S60

-

=

15— Tx20—]

X

Note: Refer to Figure 26-1 for load conditions.

TABLE 26-24: TIMER1 EXTERNAL CLOCK 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

P:r;lm Symbol Characteristic®® Min. Typ. Max. Units Conditions
TA10 |TTxH T1CK High | Synchronous Greater of: — — ns | Must also meet
Time mode 20 or Parameter TA15,
(Tcy + 20)/N N = Prescale Value
(1, 8, 64, 256)
Asynchronous 35 — — ns
TA11 | TTXL T1CK Low | Synchronous Greater of: — — ns | Must also meet
Time mode 20 or Parameter TA15,
(Tcy + 20)/N N = Prescale Value
(1, 8, 64, 256)
Asynchronous 10 — — ns
TA15 |TTXP T1CK Input | Synchronous Greater of: — — ns | N =Prescale Value
Period mode 40 or (1, 8, 64, 256)
(2 Tcy +40)N
0S60 |Ft1 T1CK Oscillator Input DC — 50 kHz
Frequency Range (oscillator
enabled by setting bit, TCS
(T1CON<1>))
TA20 | TckeXTMRL | Delay from External T1CK 0.75Tcy+40 | — [1.75Tcy+40| ns
Clock Edge to Timer
Increment
Note 1: Timer1 is a Type A timer.

2: These parameters are characterized but not tested in manufacturing.
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TABLE 26-35: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 1, CKP = 0, SMP = 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

Pilrgm Symbol Characteristic!") Min. Typ.2)| Max. Units Conditions
SP70 |FscP Maximum SCKXx Input — — | Lesserof: | MHz |(Note 3)
Frequency Fpor 15
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
(Note 4)
SP73 |TscR SCKXx Input Rise Time — — — ns | See Parameter DO31
(Note 4)
SP30 |TdoF SDOx Data Output Fall Time — — — ns | See Parameter DO32
(Note 4)
SP31 |TdoR SDOx Data Output Rise Time — — — ns | See Parameter DO31
(Note 4)
SP35 |TscH2doV, | SDOx Data Output Valid After — 6 20 ns
TscL2doV | SCKx Edge
SP36 | TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL |First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdiV2scL |to SCKx Edge
SP41 | TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TsslL2scH, |SSx | to SCKx T or SCKx 120 — — ns
TssL2scL | Input
SP51 |TssH2doZ |SSx T to SDOx Output 10 — 50 ns |(Note 4)
High-Impedance
SP52 |TscH2ssH, | SSx T after SCKx Edge 1.5Tcy +40| — — ns |(Note 4)
TsclL2ssH
SP60 |TssL2doV |SDOx Data Output Valid After — — 50 ns
SSx Edge
Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ.” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 66.7 ns. Therefore, the SCKx clock generated by the master must
not violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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28.1 Package Marking Information (Continued)

44-Lead TQFP (10x10x1 mm) Example
MICROCHIP MICROCHIP
XXXXXXXXXX dsPIC33EP
XXXXXXXXXX 64GS504
XXXXXXXXXX
O YYWWNNN O 1510017
44-Lead QFN (8x8 mm) Example
XXXXXXXXXXX dsPIC33EP
XXXXXXXXXXX 64GS504
XXXXXXXXXXX
YYWWNNN 1510017
48-Lead TQFP (7x7x1.0 mm) Example
Q L\
XXXXXXX 33EP64GS
XXXYYWW 5051510
NNN
O O 017
64-Lead TQFP (10x10x1 mm) Example
MicRocHIP MicRrocHIP
XXXXXXXXXX dsPIC33EP
XXXXXXXXXX 64GS506
XXXXXXXXXX
O YYWWNNN O 1510017
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PORTA (dsPIC33EPXXGS504/505 Devices)............. 63
PORTA (dsPIC33EPXXGS506 Devices)

PORTB (dsPIC33EPXXGS502 Devices)
PORTB (dsPIC33EPXXGS504/505 Devices)............. 63
PORTB (dsPIC33EPXXGS506 Devices)..........c......... 64
PORTC (dsPIC33EPXXGS504/505 Devices).............63
PORTC (dsPIC33EPXXGS506 Devices)......... ....64
PORTD (dsPIC33EPXXGS506 Devices)... ....65
Programmable Gain...........ccccceeeviierenninenn. ....60
PWM . ... 49

PWM Generator 1....
PWM Generator 2....
PWM Generator 3.....

Registers

PWM Generator 4 .... ....51
PWM Generator 5........cccceeviiiiiiiiieeeeiee e 51
SPI1 and SPI2

System Control
Timer1 through Timer5 ... 46
UART1 and UART2 ....oooiiiiiiiieeeeeeee e 52
ACLKCON (Auxiliary Clock Divisor Control)............. 112

ADCALOL (ADC Calibration 0 High) .......ccccceicieenennes
ADCALOL (ADC Calibration 0 Low) ....
ADCAL1TH (ADC Calibration 1 High)...........ccceereenee.
ADCMPxCON (ADC Digital Comparator x

CONLION) i 258
ADCMPXENH (ADC Digital Comparator x
Channel Enable High)..........cccocoiiiiiiine 259

ADCMPXENL (ADC Digital Comparator x

Channel Enable LOW)........ccoccvviriiieeiiiicenieeenn
ADCON1H (ADC Control 1 High)
ADCON1L (ADC Control 1 Low)
ADCON2H (ADC Control 2 High)
ADCON2L (ADC Control 2 LOW) .......coveeeueeneeneeens
ADCON3H (ADC Control 3 High) ....
ADCONSL (ADC Control 3 Low)......
ADCON4H (ADC Control 4 High) ....
ADCON4L (ADC Control 4 Low)......
ADCONS5H (ADC Control 5 High) ....
ADCONSL (ADC Control 5 LOW).......covveeveeieiniees
ADCORExH (Dedicated ADC Core x

Control High)......covveiiiiie e 243
ADCOREXxL (Dedicated ADC Core x

CONtrol LOW)...coiiiiiiicieie e
ADEIEH (ADC Early Interrupt Enable High) ....
ADEIEL (ADC Early Interrupt Enable Low)...............
ADEISTATH (ADC Early Interrupt Status High)........ 246
ADEISTATL (ADC Early Interrupt Status Low)......... 246

ADFLxCON (ADC Digital Filter x Control)................. 260
ADIEH (ADC Interrupt Enable High) ...........ccccceeee. 249
ADIEL (ADC Interrupt Enable LOW) .........ccccevcueeennnns 249
ADLVLTRGH (ADC Level-Sensitive Trigger

Control High)....oceeeiiiiiicieecc e 244

ADLVLTRGL (ADC Level-Sensitive Trigger

CoNtrol LOW)...cccuveiiiiieieieee e
ADMODOH (ADC Input Mode Control 0 High)..........
ADMODOL (ADC Input Mode Control O Low) ...........
ADMOD1L (ADC Input Mode Control 1 Low) ..
ADSTATH (ADC Data Ready Status High)...............
ADSTATL (ADC Data Ready Status Low)................
ADTRIGxH (ADC Channel Trigger x

Selection High).......ccoooiiiiiiiiniceee 253
ADTRIGXL (ADC Channel Trigger x

Selection LOW) ......cooveeiiiiiieiiiee e 251
ALTDTRx (PWMx Alternate Dead-Time) .................. 197

AUXCONXx (PWMx Auxiliary Control) .........c.cccccueeee. 205
CHOP (PWMx Chop Clock Generator)..................... 190
CLKDIV (Clock Divisor) "

CMPxCON (Comparator x Control) ..........cccceevueennee. 267
CMPxDAC (Comparator x DAC Control).................. 269
CORCON (Core Control).......c.ceevveeeeenieeriiieeeens 28, 96
CTXTSTAT (CPU W Register Context Status)........... 29

DEVID (Device ID)......cooveeniieiiiiieeieinieesie e
DEVREYV (Device Revision)...
DTRx (PWMx Dead-Time).........cccccevmernnciueenieenenn

FCLCONXx (PWMx Fault Current-Limit Control)........ 201
I2CXxCONH (12Cx Control High) .......cccccoovieiiiieienen. 219
I2CxCONL (12Cx Control LOW) .......ccccoeeruvennee. . 217
I2CxMSK (12Cx Slave Mode Address Mask)...........
[2CXSTAT (I12CxX Status) .....ccovvrveieiieieeecie e,
ICXxCON1 (Input Capture x Control 1)
ICxCONZ2 (Input Capture x Control 2)
INTCON1 (Interrupt Control 1).......ccccovervieeiiiieieninen.
INTCON2 (Interrupt Control 2)
INTCONS (Interrupt Control 3)
INTCON4 (Interrupt Control 4)

INTTREG (Interrupt Control and Status) .................. 101
IOCONx (PWMx I/O Control)
ISRCCON (Constant-Current Source Control)......... 276
LEBCONXx (PWMx Leading-Edge

Blanking Control) ..........cccoooieiiiniiniciieeee e 203

LEBDLYx (PWMx Leading-Edge
Blanking Delay) ........cccccoveviiiiiiiiiceee e
LFSR (Linear Feedback Shift)

MDC (PWMx Master Duty Cycle) ........ccooueeeiiieennnnns 191
NVMADR (Nonvolatile Memory

Lower AdAress) ........ccceueevieeiiieneeiee e 83
NVMADRU (Nonvolatile Memory

Upper AdAress) ......cooceueeiieeieeneeiee e 83

NVMCON (Nonvolatile Memory (NVM) Control)......... 81
NVMKEY (Nonvolatile Memory Key).........cccu....
NVMSRCADR (NVM Source Data Address)....
OCxCON1 (Output Compare x Control 1)........
OCxCON2 (Output Compare x Control 2) .....
OSCCON (Oscillator Control)...........c.ccc....
OSCTUN (FRC Oscillator Tuning).......
PDCx (PWMx Generator Duty Cycle).....
PGAXCAL (PGAx Calibration) .............
PGAXCON (PGAXx Control)........c.ceecuene
PHASEx (PWMx Primary Phase-Shift)...
PLLFBD (PLL Feedback Divisor)...........cccceeunu.
PMD1 (Peripheral Module Disable Control 1)...........
PMD2 (Peripheral Module Disable Control 2)...........
PMD3 (Peripheral Module Disable Control 3)..........
PMD4 (Peripheral Module Disable Control 4)...........
PMD6 (Peripheral Module Disable Control 6)...........
PMD?7 (Peripheral Module Disable Control 7)..........
PMD8 (Peripheral Module Disable Control 8)...........
PTCON (PWMx Time Base Control) .........cccccveeenes
PTCON2 (PWMx Clock Divider Select 2).................
PTPER (PWMx Primary Master

Time Base Period)........cccccceeeiiieeiiiecniiieeeeen. 187
PWMCAPx (PWMx Primary

Time Base Capture) ........ccccccvrvveneeiiecnieceene 206
PWMCONX (PWMx Control)........ccccocvecerieneneennenne. 192
PWMKEY (PWMx Protection Lock/Unlock Key)....... 191
RCON (Reset Control).......ccccoccvveniinneniieiieenieciees 87

REFOCON (Reference Oscillator Control)................ 113
RPINRO (Peripheral Pin Select Input 0) .
RPINR1 (Peripheral Pin Select Input 1)
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

dsPIC 33 EP 64 GS504 T - I/ PT XXX Examples:
dsPIC33EP64GS504-I/PT:
Microchip Trademark dsPIC33, Enhanced Performance,
Architecture 64-prte Progljam Memory, SMPS,
. 44-Pin, Industrial Temperature,
Flash Memory Family TQFP Package.
Program Memory Size (Kbyte)
Product Group
Pin Count
Tape and Reel Flag (if applicable)
Temperature Range
Package
Pattern
Architecture: 33 = 16-Bit Digital Signal Controller
Flash Memory Family: EP = Enhanced Performance
Product Group: GS = SMPS Family
Pin Count: 02 = 28-pin
04 = 44-pin
05 = 48-pin
06 = 64-pin
Temperature Range: | = -40°C to +85°C (Industrial)
E = -40°C to +125°C (Extended)
Package: ML = Plastic Quad, No Lead Package — (44-pin) 8x8 mm body (QFN)
MM = Plastic Quad, No Lead Package — (28-pin) 6x6 mm body (QFN-S)
MX = Plastic Quad Flat, No Lead Package — (28-pin) 6x6 mm body (UQFN)
PT = Plastic Thin Quad Flatpack — (44-pin) 10x10 mm body (TQFP)
PT = Plastic Thin Quad Flatpack — (48-pin) 7x7 mm body (TQFP)
PT = Plastic Thin Quad Flatpack — (64-pin) 10x10 mm body (TQFP)
SO = Plastic Small Outline, Wide — (28-pin) 7.50 mm body (SOIC)
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