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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Program Memory Size 64KB (64K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 12x12b; D/A 1x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 28-UQFN Exposed Pad
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Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/dspic33ep64gs502t-e-mx

Email: info@E-XFL.COM 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 

Reset Address

0x000000

0x000002

Write Latches

User Program
Flash Memory

0x005780
0x00577E(10,944 instructions)

0x800000

0xFA0000

0xFA0002
0xFA0004

DEVID

0xFEFFFE
0xFF0000

0xFFFFFE

0xF9FFFE

Unimplemented
(Read ‘0’s)

GOTO Instruction

0x000004

Reserved

0x7FFFFE

Reserved

0x000200
0x0001FEInterrupt Vector Table
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Device Configuration

0x005800
0x0057FE

Reserved

0xFF0002

Note: Memory areas are not shown to scale.

0xFF0004

Reserved

0x800F80
0x800F7E

0x801000
0x800FFC

User OTP Memory

Reserved

Calibration Data

0x800E7A
0x800E78

0x800E48
0x800E46
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IPC1 — — — — 0440

IPC1 — — — — 0400

IPC1 — — — — 0040

IPC1 — — — — 0440

IPC1 — — — — 0040

IPC2 — — — — 4400

IPC2 — PWM3IP2 PWM3IP1 PWM3IP0 0444

IPC2 — — — — 4000

IPC2 — AC3IP2 AC3IP1 AC3IP0 0044

IPC2 — — — — 4400

IPC2 — ADCAN2IP2 ADCAN2IP1 ADCAN2IP0 4444

IPC2 — ADCAN6IP2 ADCAN6IP1 ADCAN6IP0 0044

IPC3 — — — — 4400

IPC3 — — — — 4000

IPC3 — ADCAN9IP2(2) ADCAN9IP1(2) ADCAN9IP0(2) 4444

IPC3 — ADCAN13IP2(1) ADCAN13IP1 ADCAN13IP0 4444

IPC4 — ADCAN17IP2(2) ADCAN17IP1(2) ADCAN17IP0(2) 4444

IPC4 — ADCAN21IP2 ADCAN21IP1 ADCAN21IP0 0004

IPC4 — — — — 0440

IPC4 — — — — 4440

IPC4 — ADFLTR1IP2 ADFLTR1IP1 ADFLTR1IP0 0004

INTC DRERR STKERR OSCFAIL — 0000

INTC — INT2EP INT1EP INT0EP 8000

INTC — — — APLL 0000

INTC — — — SGHT 0000

INTT CNUM3 VECNUM2 VECNUM1 VECNUM0 0000

TA
SF

Na Bit 3 Bit 2 Bit 1 Bit 0 All
Resets

Lege
Note
2 0858 — — — — — MI2C2IP2 MI2C2IP1 MI2C2IP0 — SI2C2IP2 SI2C2IP1 SI2C2IP0

3 085A — — — — — INT4IP2 INT4IP1 INT4IP0 — — — —

4 085C — — — — — — — — — PSEMIP2 PSEMIP1 PSEMIP0

6 0860 — — — — — U2EIP2 U2EIP1 U2EIP0 — U1EIP2 U1EIP1 U1EIP0

8 0864 — — — — — — — — — PSESIP2 PSESIP1 PSESIP0

3 086E — PWM2IP2 PWM2IP1 PWM2IP0 — PWM1IP2 PWM1IP1 PWM1IP0 — — — —

4 0870 — — — — — PWM5IP2 PWM5IP1 PWM5IP0 — PWM4IP2 PWM4IP1 PWM4IP0

5 0872 — AC2IP2 AC2IP1 AC2IP0 — — — — — — — —

6 0874 — — — — — — — — — AC4IP2 AC4IP1 AC4IP0

7 0876 — ADCAN1IP2 ADCAN1IP1 ADCAN1IP0 — ADCAN0IP2 ADCAN0IP1 ADCAN0IP0 — — — —

8 0878 — ADCAN5IP2 ADCAN5IP1 ADCAN5IP0 — ADCAN4IP2 ADCAN4IP1 ADCAN4IP0 — ADCAN3IP2 ADCAN3IP1 ADCAN3IP0

9 087A — — — — — — — — — ADCAN7IP2 ADCAN7IP1 ADCAN7IP0

5 0886 — JTAGIP2 JTAGIP1 JTAGIP0 — ICDIP2 ICDIP1 ICDIP0 — — — —

7 088A — ADCAN8IP2(2) ADCAN8IP1(2) ADCAN8IP0(2) — — — — — — — —

8 088C — ADCAN12IP2(2) ADCAN12IP1(2) ADCAN12IP0(2) — ADCAN11IP2(2) ADCAN11IP1(2) ADCAN11IP0(2) — ADCAN10IP2(2) ADCAN10IP1(2) ADCAN10IP0(2)

9 088E — ADCAN16IP2(1) ADCAN16IP1(1) ADCAN16IP0(1) — ADCAN15IP2(1) ADCAN15IP1(1) ADCAN15IP0(1) — ADCAN14IP2(2) ADCAN14IP1(2) ADCAN14IP0(2)

0 0890 — ADCAN20IP2 ADCAN20IP1 ADCAN20IP0 — ADCAN19IP2 ADCAN19IP1 ADCAN19IP0 — ADCAN18IP2 ADCAN18IP1 ADCAN18IP0

1 0892 — — — — — — — — — — — —

3 0896 — — — — — I2C2BCIP2 I2C2BCIP1 I2C2BCIP0 — I2C1BCIP2 I2C1BCIP1 I2C1BCIP0

4 0898 — ADFLTR0IP2 ADFLTR0IP1 ADFLTR0IP0 — ADCMP1IP2 ADCMP1IP1 ADCMP1IP0 — ADCMP0IP2 ADCMP0IP1 ADCMP0IP0

5 089A — — — — — — — — — — — —

ON1 08C0 NSTDIS OVAERR OVBERR COVAERR COVBERR OVATE OVBTE COVTE SFTACERR DIV0ERR — MATHERR AD

ON2 08C2 GIE DISI SWTRAP — — — — AIVTEN — — — INT4EP

ON3 08C4 — — — — — — — NAE — — — DOOVR

ON4 08C6 — — — — — — — — — — — —

REG 08C8 — — — — ILR3 ILR2 ILR1 ILR0 VECNUM7 VECNUM6 VECNUM5 VECNUM4 VE

BLE 4-3: INTERRUPT CONTROLLER REGISTER MAP (CONTINUED)
R 

me Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

nd: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
1: Only available on dsPIC33EPXXGS506 devices.
2: Only available on dsPIC33EPXXGS504/505 and dsPIC33EPXXGS506 devices.



dsPIC33EPXXGS50X FAMILY
REGISTER 7-1: SR: CPU STATUS REGISTER(1)

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-0(3) R/W-0(3) R/W-0(3) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2(2) IPL1(2) IPL0(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(2,3)

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 (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
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REGISTER 7-5: INTCON3: INTERRUPT CONTROL REGISTER 3

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
— — — — — — — NAE

bit 15 bit 8

U-0 U-0 U-0 R/W-0 U-0 U-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  2013-2015 Microchip Technology Inc.
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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 FLT3R0

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 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 U-0 U-0 U-0 U-0 U-0 U-0 U-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

U-0 U-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

U-0 U-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’ = Bit is 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

U-0 U-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

U-0 U-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’ = Bit is 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(1)

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’ = Bit is 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(1)

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 CHOPCLK0 — — —
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 
PTCON2 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 = 1 to 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 CLSRC0 CLPOL(1) 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 FLTSRC0 FLTPOL(1) FLTMOD1 FLTMOD0

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 IFLTMOD: Independent Fault Mode Enable bit
1 = Independent Fault mode: Current-limit input maps FLTDAT1 to the PWMxH output and the Fault

input maps FLTDAT0 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 = Fault 9
01000 = Fault 8
00111 = Fault 7
00110 = Fault 6
00101 = Fault 5
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)

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: I2Cx BLOCK DIAGRAM   (x = 1 OR 2) 
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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(1) SHREISEL1(1) SHREISEL0(1)

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 SHRADCS5 SHRADCS4 SHRADCS3 SHRADCS2 SHRADCS1 SHRADCS0

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(1)

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
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TABLE 26-6: DC CHARACTERISTICS: OPERATING CURRENT (IDD)  

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 

Operating Current (IDD)(1)

DC20d 7 12 mA -40°C

3.3V 10 MIPS
DC20a 7 12 mA +25°C
DC20b 7 12 mA +85°C
DC20c 7 12 mA +125°C
DC22d 11 19 mA -40°C

3.3V 20 MIPS
DC22a 11 19 mA +25°C
DC22b 11 19 mA +85°C
DC22c 11 19 mA +125°C
DC24d 19 30 mA -40°C

3.3V 40 MIPS
DC24a 19 30 mA +25°C
DC24b 19 30 mA +85°C
DC24c 19 30 mA +125°C
DC25d 26 41 mA -40°C

3.3V 60 MIPS
DC25a 26 41 mA +25°C
DC25b 26 41 mA +85°C
DC25c 26 41 mA +125°C
DC26d 30 46 mA -40°C

3.3V 70 MIPSDC26a 30 46 mA +25°C
DC26b 30 46 mA +85°C
DC27d 51 81 mA -40°C

3.3V 70 MIPS
(Note 2)

DC27a 51 81 mA +25°C
DC27b 52 82 mA +85°C
DC27c 53 83 mA +125°C
Note 1: IDD is primarily a function of the operating voltage and frequency. Other factors, such as I/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 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
• 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

Parameter 
No. Typ. Max. Units Conditions

Power-Down Current (IPD)(1)

DC60d 12 100 A -40°C

3.3V
DC60a 18 100 A +25°C
DC60b 130 400 A +85°C
DC60c 500 1100 A +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 VREGSF 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 (IWDT)(1)  

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 A -40°C

3.3V
DC61a 19 80 A +25°C
DC61b 12 — A +85°C
DC61c 13 — A +125°C
Note 1: The IWDT 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-TIMER5 EXTERNAL CLOCK TIMING CHARACTERISTICS 

 

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

OS60

TxCK

TMRx

Tx10 Tx11

Tx15 Tx20

TABLE 26-24: TIMER1 EXTERNAL CLOCK TIMING REQUIREMENTS(1)

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

Param
No. Symbol Characteristic(2) Min. Typ. Max. Units Conditions

TA10 TTXH T1CK High 
Time

Synchronous 
mode

Greater of:
20 or

(TCY + 20)/N

— — ns Must also meet 
Parameter TA15, 
N = Prescale Value 
(1, 8, 64, 256)

Asynchronous 35 — — ns
TA11 TTXL T1CK Low 

Time
Synchronous 
mode

Greater of:
20 or

(TCY + 20)/N

— — ns Must also meet 
Parameter TA15, 
N = Prescale Value 
(1, 8, 64, 256)

Asynchronous 10 — — ns
TA15 TTXP T1CK Input 

Period
Synchronous 
mode

Greater of:
40 or

(2 TCY + 40)/N

— — ns N = Prescale Value
(1, 8, 64, 256)

OS60 Ft1 T1CK Oscillator Input 
Frequency Range (oscillator 
enabled by setting bit, TCS 
(T1CON<1>))

DC — 50 kHz

TA20 TCKEXTMRL Delay from External T1CK 
Clock Edge to Timer 
Increment

0.75 TCY + 40 — 1.75 TCY + 40 ns

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

Param
No. Symbol Characteristic(1) Min. Typ.(2) Max. Units Conditions

SP70 FscP Maximum SCKx Input 
Frequency

— — Lesser of: 
FP or 15

MHz (Note 3)

SP72 TscF SCKx Input Fall Time — — — ns See Parameter DO32 
(Note 4)

SP73 TscR SCKx 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,
TscL2doV

SDOx Data Output Valid After
SCKx Edge

— 6 20 ns

SP36 TdoV2scH, 
TdoV2scL

SDOx Data Output Setup to
First SCKx Edge

30 — — ns

SP40 TdiV2scH, 
TdiV2scL

Setup Time of SDIx Data Input
to SCKx Edge

30 — — ns

SP41 TscH2diL, 
TscL2diL

Hold Time of SDIx Data Input
to SCKx Edge 

30 — — ns

SP50 TssL2scH, 
TssL2scL

SSx  to SCKx  or SCKx 
Input

120 — — ns

SP51 TssH2doZ SSx  to SDOx Output
High-Impedance

10 — 50 ns (Note 4)

SP52 TscH2ssH,
TscL2ssH

SSx after SCKx Edge 1.5 TCY + 40 — — ns (Note 4)

SP60 TssL2doV SDOx Data Output Valid After 
SSx Edge

— — 50 ns

Note 1: These parameters are characterized but not tested in manufacturing.
2: Data in “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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 IDOZE CURRENT @ VDD = 3.3V, +25°C

 IIDLE CURRENT @ VDD = 3.3V, +25°C

Doze Ratio

1:64 1:128

40 50 60 70
MIPS
FIGURE 27-5: TYPICAL IPD CURRENT @ VDD = 3.3V

FIGURE 27-6: TYPICAL IDD CURRENT @ VDD = 3.3V, +25°C

FIGURE 27-7: TYPICAL

FIGURE 27-8: TYPICAL

0

50

100

150

200

250

300

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120

Temperature (°C)

IP
D

 (µ
A

)

5

10

15

20

25

30

10 20 30 40 50 60 70

MIPS

ID
D

 (m
A

)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

ID
O

ZE
 (m

A
)

1:1 1:2

0.0

2.0

4.0

6.0

8.0

10.0

12.0

10 20 30

IID
LE

 (m
A

)



dsPIC33EPXXGS50X FAMILY

28.1 Package Marking Information (Continued)

44-Lead TQFP (10x10x1 mm)

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

Example

dsPIC33EP
64GS504

1510017

XXXXXXXXXXX

44-Lead QFN (8x8 mm)

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

dsPIC33EP

Example

64GS504

1510017

64-Lead TQFP (10x10x1 mm)

XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX

YYWWNNN

Example

dsPIC33EP
64GS506

1510017

48-Lead TQFP (7x7x1.0 mm) Example

1XXXXXXX
XXXYYWW

NNN

133EP64GS
5051510

017
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PORTA (dsPIC33EPXXGS504/505 Devices) ............. 63
PORTA (dsPIC33EPXXGS506 Devices) .................... 64
PORTB (dsPIC33EPXXGS502 Devices) .................... 62
PORTB (dsPIC33EPXXGS504/505 Devices) ............. 63
PORTB (dsPIC33EPXXGS506 Devices) .................... 64
PORTC (dsPIC33EPXXGS504/505 Devices)............. 63
PORTC (dsPIC33EPXXGS506 Devices).................... 64
PORTD (dsPIC33EPXXGS506 Devices).................... 65
Programmable Gain.................................................... 60
PWM ........................................................................... 49
PWM Generator 1 ....................................................... 49
PWM Generator 2 ....................................................... 50
PWM Generator 3 ....................................................... 50
PWM Generator 4 ....................................................... 51
PWM Generator 5 ....................................................... 51
SPI1 and SPI2 ............................................................ 53
System Control ........................................................... 59
Timer1 through Timer5 ............................................... 46
UART1 and UART2 .................................................... 52

Registers
ACLKCON (Auxiliary Clock Divisor Control) ............. 112
ADCAL0L (ADC Calibration 0 High) ......................... 256
ADCAL0L (ADC Calibration 0 Low) .......................... 255
ADCAL1H (ADC Calibration 1 High) ......................... 257
ADCMPxCON (ADC Digital Comparator x 

Control) ............................................................. 258
ADCMPxENH (ADC Digital Comparator x 

Channel Enable High)....................................... 259
ADCMPxENL (ADC Digital Comparator x 

Channel Enable Low)........................................ 259
ADCON1H (ADC Control 1 High) ............................. 233
ADCON1L (ADC Control 1 Low) ............................... 232
ADCON2H (ADC Control 2 High) ............................. 235
ADCON2L (ADC Control 2 Low) ............................... 234
ADCON3H (ADC Control 3 High) ............................. 237
ADCON3L (ADC Control 3 Low) ............................... 236
ADCON4H (ADC Control 4 High) ............................. 239
ADCON4L (ADC Control 4 Low) ............................... 238
ADCON5H (ADC Control 5 High) ............................. 241
ADCON5L (ADC Control 5 Low) ............................... 240
ADCORExH (Dedicated ADC Core x 

Control High)..................................................... 243
ADCORExL (Dedicated ADC Core x 

Control Low)...................................................... 242
ADEIEH (ADC Early Interrupt Enable High) ............. 245
ADEIEL (ADC Early Interrupt Enable Low)............... 245
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) ......................... 249
ADIEL (ADC Interrupt Enable Low) .......................... 249
ADLVLTRGH (ADC Level-Sensitive Trigger 

Control High)..................................................... 244
ADLVLTRGL (ADC Level-Sensitive Trigger 

Control Low)...................................................... 244
ADMOD0H (ADC Input Mode Control 0 High) .......... 247
ADMOD0L (ADC Input Mode Control 0 Low) ........... 247
ADMOD1L (ADC Input Mode Control 1 Low) ........... 248
ADSTATH (ADC Data Ready Status High)............... 250
ADSTATL (ADC Data Ready Status Low) ................ 250
ADTRIGxH (ADC Channel Trigger x 

Selection High).................................................. 253
ADTRIGxL (ADC Channel Trigger x 

Selection Low) .................................................. 251
ALTDTRx (PWMx Alternate Dead-Time) .................. 197

AUXCONx (PWMx Auxiliary Control) ....................... 205
CHOP (PWMx Chop Clock Generator)..................... 190
CLKDIV (Clock Divisor) ............................................ 109
CMPxCON (Comparator x Control) .......................... 267
CMPxDAC (Comparator x DAC Control) .................. 269
CORCON (Core Control) ...................................... 28, 96
CTXTSTAT (CPU W Register Context Status)........... 29
DEVID (Device ID).................................................... 284
DEVREV (Device Revision)...................................... 284
DTRx (PWMx Dead-Time)........................................ 197
FCLCONx (PWMx Fault Current-Limit Control)........ 201
I2CxCONH (I2Cx Control High) ................................ 219
I2CxCONL (I2Cx Control Low) ................................. 217
I2CxMSK (I2Cx Slave Mode Address Mask) ............ 222
I2CxSTAT (I2Cx Status) ........................................... 220
ICxCON1 (Input Capture x Control 1)....................... 172
ICxCON2 (Input Capture x Control 2)....................... 173
INTCON1 (Interrupt Control 1).................................... 97
INTCON2 (Interrupt Control 2).................................... 99
INTCON3 (Interrupt Control 3).................................. 100
INTCON4 (Interrupt Control 4).................................. 100
INTTREG (Interrupt Control and Status) .................. 101
IOCONx (PWMx I/O Control).................................... 199
ISRCCON (Constant-Current Source Control) ......... 276
LEBCONx (PWMx Leading-Edge 

Blanking Control) .............................................. 203
LEBDLYx (PWMx Leading-Edge 

Blanking Delay) ................................................ 204
LFSR (Linear Feedback Shift) .................................. 114
MDC (PWMx Master Duty Cycle) ............................. 191
NVMADR (Nonvolatile Memory 

Lower Address) .................................................. 83
NVMADRU (Nonvolatile Memory 

Upper Address) .................................................. 83
NVMCON (Nonvolatile Memory (NVM) Control)......... 81
NVMKEY (Nonvolatile Memory Key) .......................... 84
NVMSRCADR (NVM Source Data Address) .............. 84
OCxCON1 (Output Compare x Control 1) ................ 176
OCxCON2 (Output Compare x Control 2) ................ 178
OSCCON (Oscillator Control) ................................... 107
OSCTUN (FRC Oscillator Tuning)............................ 111
PDCx (PWMx Generator Duty Cycle)....................... 194
PGAxCAL (PGAx Calibration) .................................. 274
PGAxCON (PGAx Control) ....................................... 273
PHASEx (PWMx Primary Phase-Shift)..................... 195
PLLFBD (PLL Feedback Divisor).............................. 110
PMD1 (Peripheral Module Disable Control 1)........... 118
PMD2 (Peripheral Module Disable Control 2)........... 119
PMD3 (Peripheral Module Disable Control 3)........... 120
PMD4 (Peripheral Module Disable Control 4)........... 120
PMD6 (Peripheral Module Disable Control 6)........... 121
PMD7 (Peripheral Module Disable Control 7)........... 122
PMD8 (Peripheral Module Disable Control 8)........... 123
PTCON (PWMx Time Base Control) ........................ 185
PTCON2 (PWMx Clock Divider Select 2) ................. 186
PTPER (PWMx Primary Master 

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

Time Base Capture) ......................................... 206
PWMCONx (PWMx Control)..................................... 192
PWMKEY (PWMx Protection Lock/Unlock Key)....... 191
RCON (Reset Control)................................................ 87
REFOCON (Reference Oscillator Control) ............... 113
RPINR0 (Peripheral Pin Select Input 0).................... 134
RPINR1 (Peripheral Pin Select Input 1).................... 134
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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.

   
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: I = -40C to +85C (Industrial)
E = -40C to +125C (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)

Examples:
dsPIC33EP64GS504-I/PT:
dsPIC33, Enhanced Performance, 
64-Kbyte Program Memory, SMPS, 
44-Pin, Industrial Temperature, 
TQFP Package.

Microchip Trademark
Architecture
Flash Memory Family
Program Memory Size (Kbyte)
Product Group
Pin Count

Temperature Range
Package
Pattern

dsPIC 33 EP 64 GS5 04 T - I / PT XXX

Tape and Reel Flag (if applicable)
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