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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

50 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, QEI, POR, PWM, WDT
58

32KB (32K x 8)

FLASH

4K x 8

3V ~ 3.6V

A/D 16x10b; D/A 1x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-VQFN (9x9)
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610
PRODUCT FAMILIES

The device names, pin counts, memory sizes and

peripheral availability of each device are listed in Table 1.
The following pages show their pinout diagrams.

TABLE 1: dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
CONTROLLER FAMILIES
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dsPIC33FJ32GS406 | 64 | 32 | 4K | 5 | 4 | 4 |2 | 1 2 0|0 |6x2]| 0 5 0 2 1[5 |16 | 58 | PT,
MR
dsPIC33FJ32GS606 | 64 | 32 | 4K | 5 | 4 | 4 | 2| 2 2 0|0 |6x2]| 4 5 1 2 2 | 6|16 | 58 | PT,
MR

dsPIC33FJ32GS608 (80 |32 | 4K | 5 |4 | 4|2 |2 |2 |0|0|8&2|4|5|1|2]|2|6|18|74|PT

dsPIC33FJ32GS610(100| 32 | 4K | 5 |4 |4 |2 |2 |2 | 0|0 |9%2| 4|5 |1 |2]|2|6]|24]|85]FPT,

PF
dsPIC33FJ64GS406 | 64 | 64 | 8K | 5 |4 |4 |2| 1| 2| 0|0 |6x2|0|5|0|2]|1|5]|16|58]PT,
MR
dsPIC33FJ64GS606 | 64 | 64 [9KD| 5 [ 4 [ 4 |2 |2 |2 | 1|4 |6x2|4|5|1|2]|2|6]|16|58]PT,
MR

dsPIC33FJ64GS608 | 80 |64 |9KW| 5 | 4 [ 4 | 2|2 |2 | 1|4 |82|4|5|1|2]|2|6|18|74]|FPT

dsPIC33FJ64GS610 [100( 64 [9OKD| 5 [ 4 [ 4 2|2 |2 | 1|4 |9x2| 4|5 |1 |2]|2|6]|24|85]PT,
PF

Note 1: RAM size is inclusive of 1-Kbyte DMA RAM.
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TABLE 4-28: UART1 REGISTER MAP
. SFR . B . . . . . . . . . . . . . . All
File Name Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Addr. Resets
U1MODE 0220 UARTEN — USIDL IREN | RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV BRGH PDSEL1 | PDSELO | STSEL 0000
U1STA 0222 |UTXISEL1| UTXINV [ UTXISELO — UTXBRK |UTXEN| UTXBF TRMT |URXISEL1|URXISELO| ADDEN RIDLE PERR FERR OERR URXDA | 0110
UITXREG | 0224 — — — — — — — UART1 Transmit Register XXXX
U1RXREG | 0226 — — — — — — — UART1 Receive Register 0000
U1BRG 0228 Baud Rate Generator Prescaler 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
TABLE 4-29: UART2 REGISTER MAP
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 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 Resets
U2MODE | 0230 | UARTEN — USIDL IREN | RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV | BRGH | PDSEL1 | PDSELO | STSEL | 0000
U2STA 0232 | UTXISEL1 | UTXINV |UTXISELO — UTXBRK| UTXEN | UTXBF | TRMT |URXISEL1|URXISELO| ADDEN | RIDLE PERR FERR OERR URXDA | 0110
U2TXREG | 0234 — — — — — — — UART2 Transmit Register XXXX
U2RXREG | 0236 — — — — — — — UART2 Receive Register 0000
U2BRG 0238 Baud Rate Generator Prescaler 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.

0T19/809/909/90¥SO¥IC4EEDIASP PUE 019/809/909/90¥SOCECHEEDIASP



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 7-13: IECO: INTERRUPT ENABLE CONTROL REGISTER 0 (CONTINUED)

bit 2 OCL1IE: Output Compare Channel 1 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 1 IC1IE: Input Capture Channel 1 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 0 INTOIE: External Interrupt O Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

© 2009-2014 Microchip Technology Inc. DS70000591F-page 143



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 7-19:

IEC6: INTERRUPT ENABLE CONTROL REGISTER 6

R/W-0 R/W-0 u-0 U-0 u-0 u-0 R/W-0 R/W-0
ADCP1IE ADCPOIE — — — — AC4IE AC3IE
bit 15 bit 8
R/W-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
AC2IE — — — PWM6IE PWMSIE PWMA4IE PWMS3IE
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 ADCPL1IE: ADC Pair 1 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 14 ADCPOIE: ADC Pair 0 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 13-10 Unimplemented: Read as ‘0’
bit 9 ACA4IE: Analog Comparator 4 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 8 AC3IE: Analog Comparator 3 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 7 AC2IE: Analog Comparator 2 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 6-4 Unimplemented: Read as ‘0’
bit 3 PWMB6IE: PWMS6 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 PWMSIE: PWMS5 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 PWMA4IE: PWM4 Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 0 PWMS3IE: PWMS3 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

DS70000591F-page 150
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 7-32:

IPC13: INTERRUPT PRIORITY CONTROL REGISTER 13

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

— — — — — INT4IP2 INT4IP1 INT4IPO
bit 15 bit 8

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

— INT3IP2 INT3IP1 INT3IPO — — — —
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 15-11 Unimplemented: Read as ‘0’

bit 10-8 INT41P<2:0>: External Interrupt 4 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 7 Unimplemented: Read as ‘0’

bit 6-4 INT3IP<2:0>: External Interrupt 3 Priority bits
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’

© 2009-2014 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

FIGURE 9-1: OSCILLATOR SYSTEM DIAGRAM
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Note 1: See Section 9.1.3 “PLL Configuration” and Section 9.2 “Auxiliary Clock Generation” for configuration restrictions.
2: If the oscillator is used with XT or HS modes, an external parallel resistor with the value of 1 MQ must be connected.
3: REFCLKO functionality is not available if the primary oscillator is used.

4:  The term, Fp, refers to the clock source for all the peripherals, while Fcy refers to the clock source for the CPU. Throughout this
document, Fp and Fcy are used interchangeably, except in the case of Doze mode. Fp and Fcy will be different when Doze mode
is used in any ratio other than 1:1, which is the default.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

9.1.3 PLL CONFIGURATION

The primary oscillator and internal FRC oscillator can
optionally use an on-chip PLL to obtain higher speeds
of operation. The PLL provides significant flexibility in
selecting the device operating speed. A block diagram
of the PLL is shown in Figure 9-2.

The output of the primary oscillator or FRC, denoted as
‘FIN’, is divided down by a prescale factor (N1) of 2,
3, ... or 33 before being provided to the PLL's Voltage
Controlled Oscillator (VCO). The input to the VCO must
be selected in the range of 0.8 MHz to 8 MHz. The

prescale factor ‘N1’ is selected using the
PLLPRE<4:0> bits (CLKDIV<4:0>).
The PLL Feedback Divisor, selected using the

PLLDIV<8:0> bits (PLLFBD<8:0>), provides a factor, ‘M’,
by which the input to the VCO is multiplied. This factor
must be selected such that the resulting VCO output
frequency is in the range of 100 MHz to 200 MHz.

The VCO output is further divided by a postscale factor,
‘N2'. This factor is selected using the PLLPOST<1:0>
bits (CLKDIV<7:6>). ‘N2’ can be either 2, 4 or 8, and
must be selected such that the PLL output frequency
(Fosc) is in the range of 12.5 MHz to 100 MHz, which
generates device operating speeds of 6.25-50 MIPS.

FIGURE 9-2: PLL BLOCK DIAGRAM

For a primary oscillator or FRC oscillator, output ‘FIN’,
the PLL output ‘FOsC’ is given by Equation 9-2.

EQUATION 9-2:

M
—_— *
Fosc = FIN (7,\'1 v N2)

For example, suppose a 10 MHz crystal is being used
with the selected oscillator mode of XT with PLL (see
Equation 9-3).

e If PLLPRE<4:0> = 0000, then N1 = 2. This yields
a VCO input of 10/2 = 5 MHz, which is within the
acceptable range of 0.8-8 MHz.

e If PLLDIV<8:0> = 0x26, then M = 40. This yields a
VCO output of 5 x 40 = 200 MHz, which is within
the 100-200 MHz ranged needed.

e If PLLPOST<1:0> = 00, then N2 = 2. This pro-
vides a Fosc of 200/2 = 100 MHz. The resultant
device operating speed is 100/2 = 40 MIPS.

Fosc CALCULATION

EQUATION 9-3: XT WITH PLL MODE
EXAMPLE
_ Fosc _ 1 (10000000 * 40\ _
Fcy = ) k) )—50MIPS

0.8-8.0 MHz

Here®

Fvco
100-200 MHz
Here®

12.5-100 MHz
Here(12)

Source (Crystal, External Clock
—

PLLPRE

Fosc

or Internal RC)

VCO

PLLPOST

!

N1
Divide by
2-33

Note 1:
2:

This frequency range must be met at all times.

This frequency range is not supported for all devices.

PLLDIV

N2
Divide by
2,4,8

M
Divide by
2-513

DS70000591F-page 192
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 9-2: 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 u-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 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 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 = Fcv/l

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)

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

11111 = Input/33

Note 1: This bit is cleared when the ROI bit is set and an interrupt occurs.

DS70000591F-page 196 © 2009-2014 Microchip Technology Inc.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

REGISTER 10-2: PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2

u-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — ICAMD IC3MD IC2MD IC1IMD
bit 15 bit 8
u-0 u-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — OC4MD OC3MD OC2MD OC1MD
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’ = Bitis cleared X = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11 ICAMD: Input Capture 4 Module Disable bit
1 = Input Capture 4 module is disabled
0 = Input Capture 4 module is enabled
bit 19 IC3MD: Input Capture 3 Module Disable bit
1 = Input Capture 3 module is disabled
0 = Input Capture 3 module is enabled
bit 9 IC2MD: Input Capture 2 Module Disable bit
1 = Input Capture 2 module is disabled
0 = Input Capture 2 module is enabled
bit 8 IC1MD: Input Capture 1 Module Disable bit
1 = Input Capture 1 module is disabled
0 = Input Capture 1 module is enabled
bit 7-4 Unimplemented: Read as ‘0’
bit 3 OC4MD: Output Compare 4 Module Disable bit
1 = Output Compare 4 module is disabled
0 = Output Compare 4 module is enabled
bit 2 OC3MD: Output Compare 3 Module Disable bit
1 = Output Compare 3 module is disabled
0 = Output Compare 3 module is enabled
bit 1 OC2MD: Output Compare 2 Module Disable bit
1 = Output Compare 2 module is disabled
0 = Output Compare 2 module is enabled
bit 0 OC1MD: Output Compare 1 Module Disable bit

1 = Output Compare 1 module is disabled
0 = Output Compare 1 module is enabled

DS70000591F-page 208
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

NOTES:

DS70000591F-page 344 © 2009-2014 Microchip Technology Inc.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

TABLE 24-2: dsPIC33F CONFIGURATION BITS DESCRIPTION
Bit Field Register | RTSP Effect Description
BWRP FBS Immediate | Boot Segment Program Flash Write Protection bit
1 = Boot segment can be written
0 = Boot segment is write-protected
BSS<2:0> FBS Immediate | Boot Segment Program Flash Code Protection Size bits
X11 = No boot program Flash segment
Boot Space is 256 Instruction Words (except interrupt vectors):
110 = Standard security; boot program Flash segment ends at
0x0003FE
010 = High security; boot program Flash segment ends at
0x0003FE
Boot Space is 768 Instruction Words (except interrupt vectors):
101 = Standard security; boot program Flash segment ends at
0x0007FE
001 = High security; boot program Flash segment ends at
0x0007FE
Boot Space is 1792 Instruction Words (except interrupt vectors):
100 = Standard security; boot program Flash segment ends at
0x000FFE
000 = High security; boot program Flash segment ends at
0x000FFE
GSS<1:0> FGS Immediate | General Segment Code-Protect bits
11 = User program memory is not code-protected
10 = Standard security
O0x = High security
GWRP FGS Immediate | General Segment Write-Protect bit
1 = User program memory is not write-protected
0 = User program memory is write-protected
IESO FOSCSEL | Immediate |Two-Speed Oscillator Start-up Enable bit
1 = Start-up device with FRC, then automatically switch to the user
selected oscillator source when ready
0 = Start-up device with user selected oscillator source
FNOSC<2:0> FOSCSEL | Ifclock switch | Initial Oscillator Source Selection bits
isenabled, |111 = Internal Fast RC (FRC) Oscillator with Postscaler
RTSP effect | 110 = Internal Fast RC (FRC) Oscillator with Divide-by-16
isonany (101 = LPRC Oscillator
device Reset; | 100 = Secondary (LP) Oscillator
otherwise, | 011 = Primary (XT, HS, EC) Oscillator with PLL
immediate 010 = Primary (XT, HS, EC) Oscillator
001 = Internal Fast RC (FRC) Oscillator with PLL
000 = FRC Oscillator
FCKSM<1:0> FOSC Immediate | Clock Switching Mode bits
1x = Clock switching is disabled, Fail-Safe Clock Monitor is disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching is enabled, Fail-Safe Clock Monitor is enabled
OSCIOFNC FOSC Immediate | OSC2 Pin Function bit (except in XT and HS modes)
1 = OSC2 is the clock output
0 = OSC2 is the general purpose digital /0 pin
POSCMD<1:0> FOSC Immediate | Primary Oscillator Mode Select bits
11 = Primary Oscillator is disabled
10 = HS Crystal Oscillator mode
01 = XT Crystal Oscillator mode
00 = EC (External Clock) mode

DS70000591F-page 350
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

TABLE 27-10: DC CHARACTERISTICS: I/0O PIN OUTPUT SPECIFICATIONS (CONTINUED)

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

DC CHARACTERISTICS

Param.| Symbol Characteristic Min. | Typ. | Max. | Units Conditions
VOH1 Output High Voltage
DO20A 1/0 Pins: 15 — — V |loH>-12 mA, VDD = 3.3V
4x Sink Driver Pins — RA0-RA7, (See Note 1)
RAL4, RA15, RBO-RB15, 20 | — | — | V [loH>-11 mA, VDD = 3.3V

RC1-RC4, RC12-RC14, RDO-RD2, (See Note 1)
RD8-RD12, RD14, RD15, RES, -
RE9, RFO-RF8, RF12, RF13, 80 | — | — |V 'g“ 2’;13 thl VoD = 3.3V
RGO-RG3, RG6-RGY, RG14, RG15 (See Note 1)

Output High Voltage

1/0 Pins: 15 — — V  |loH >-16 mA, VDD = 3.3V
8x Sink Driver Pin — RC15 (See Note 1)
2.0 — — V |loH>-12 mA, VDD = 3.3V
(See Note 1)
3.0 — — V |loH>-4 mA, VDD = 3.3V

(See Note 1)

Output High Voltage

1/0 Pins: 15 — — V |loH >-30 mA, VDD = 3.3V
16x Sink Driver Pins — RA9, RA10, (See Note 1)
RD3-RD7, RD13, REO-RE7, 20 | — | — | V [|loH>-25mA, VDD = 3.3V
RG12, RG13 (See Note 1)

3.0 — — \Y IoH > -8 mA, VDD = 3.3V

(See Note 1)

Note 1: Parameters are characterized, but not tested.

TABLE 27-11: ELECTRICAL CHARACTERISTICS: BROWN-OUT RESET (BOR)

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

DC CHARACTERISTICS

Pilrsm Symbol Characteristic Min® | Typ | Max | Units Conditions
BO10 VBOR BOR Event on VDD Transition 2.6 — 2.95 \ See Note 2
High-to-Low

Note 1. Parameters are for design guidance only and are not tested in manufacturing.
2:  The device will operate as normal until the VDDMIN threshold is reached.

3: Overall functional device operation at VBORMIN < VDD < VDDMIN is tested but not characterized. All device
analog modules, such as the ADC, etc., will function but with degraded performance below VDDMIN.
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FIGURE 27-8: OUTPUT COMPARE x/PWMx MODULE TIMING CHARACTERISTICS

OCx ' Active >< ' Tri-State

TABLE 27-28: SIMPLE OCx/PWMx MODE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pzr:m Symbol Characteristic() Min Typ Max Units Conditions
0OC15 TFD Fault Input to PWM 1/O — — Tcy + 20 ns
Change
0C20 TFLT Fault Input Pulse Width Tcy + 20 — — ns

Note 1: These parameters are characterized but not tested in manufacturing.
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FIGURE 27-13: SPIXx MASTER MODE (FULL-DUPLEX, CKE =1, CKP = x, SMP = 1) TIMING
CHARACTERISTICS

SP36 , .
SCKx R . .
(CKP =0) ! ; \ / \

— - — -

o s SPo1 P20
SCKx S
(CKP = 1) :
S ' e e
A . SP35 SP20  sP21
S g (
SDOX 5: ' . MSb X Bit 14 ?? N >< LSb
: ! ! —>: '<— ))
SP40 SP30, SP31
SDIx Bit14-%--1

"SP4l .
—,

Note: Refer to Figure 27-1 for load conditions.

TABLE 27-32: SPIx MASTER MODE (FULL-DUPLEX, CKE =1, CKP =x, SMP = 1) TIMING
REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS E)perating temperature —1)10°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilrg\m Symbol Characteristic() Min Typ(z) Max Units Conditions
SP10 TscP Maximum SCKx Frequency — — 10 MHz | See Note 3
SP20 TscF SCKXx Output Fall Time — — — ns See Parameter DO32
and Note 4
SP21 TscR SCKXx Output Rise Time — — — ns See Parameter DO31
and Note 4
SP30 TdoF SDOx Data Output Fall Time — — — ns See Parameter DO32
and Note 4
SP31 TdoR SDOx Data Output Rise Time — — — ns See Parameter DO31
and Note 4
SP35 TscH2doV, | SDOx Data Output Valid after — 6 20 ns
TscL2doV | SCKx Edge
SP36 TdoV2sc, |SDOx Data Output Setup to 30 — — ns
TdoV2scL |First SCKx Edge
SP40 TdiV2scH, | Setup Time of SDIx Data 30 — — ns
TdiV2scL |Input to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge

Note 1: These parameters are characterized, but are 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 100 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPIx pins.
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29.0 DC AND AC DEVICE CHARACTERISTICS GRAPHS

Note:  The graphs provided following this note are a statistical summary based on a limited number of samples and are provided for design guidance purposes
only. The performance characteristics listed herein are not tested or guaranteed. In some graphs, the data presented may be outside the specified operating
range (e.g., outside specified power supply range) and therefore, outside the warranted range.

FIGURE 29-1: VOH — 4x DRIVER PINS FIGURE 29-3: VoH — 16x DRIVER PINS
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FIGURE 29-2: VoH — 8x DRIVER PINS
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

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

0
X=A—B ORD -

SECTION A-A LE

I
DETAIL 1
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Leads N 64

Lead Pitch e 0.50 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° | 35 | 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 0.17 0.22 0.27

Mold Draft Angle Top o 11° 12° 13°
Notes: Mold Draft Angle Bottom B 11° 12° 13°

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. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-085C Sheet 2 of 2

© 2009-2014 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

.£ MR TANT :
2 -

e e

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2085B
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

100-Lead Plastic Thin Quad Flatpack (PF) - 14x14x1 mm Body 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1

o
i
-4

SILK SCREEN

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 15.40
Contact Pad Spacing C2 15.40
Contact Pad Width (X100) X1 0.30
Contact Pad Length (X100) Y1 1.50
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2110B
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

APPENDIX A:  MIGRATING FROM dsPIC33FJ06GS101/X02 AND
dsPIC33FJ16GSX02/X04 TO dsPIC33FJ32GS406/606/608/610 AND
dsPIC33FJ64GS406/606/608/610 DEVICES

This appendix provides an overview of considerations
for migrating from the dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 family of devices to the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 family of devices.
The code developed for the dsPIC33FJ06GS101/X02
and dsPIC33FJ16GSX02/X04 devices can be ported
to the dsPIC33FJ32GS406/606/608/610  and
dsPIC33FJ64GS406/606/608/610 devices after
making the appropriate changes outlined below.

A.l Device Pins and Peripheral Pin
Select (PPS)

On dsPIC33FJ06GS101/X02 and
dsPIC33FJ16GSX02/X04 devices, some peripherals
such as the Timer, Input Capture, Output Compare,
UART, SPI, External Interrupts, Analog Comparator
Output, as well as the PWM4 pin pair, were mapped to
physical pins via Peripheral Pin Select (PPS)
functionality. On dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610 devices, these
peripherals are hard-coded to dedicated pins. Because
of this, as well as pinout differences between the two
devices families, software must be updated to utilize
peripherals on the desired pin locations.

A.2  High-Speed PWM

A2.1 FAULT AND CURRENT-LIMIT
CONTROL SIGNAL SOURCE
SELECTION

Fault and Current-Limit Control Signal Source selec-

tion has changed between the two families of devices.

On dsPIC33FJ06GS101/X02 and

dsPIC33FJ16GSX02/X04 devices, Faultl through

Fault8 were assigned to Fault and Current-Limit

Controls with the following values:

« 00000 = Fault1

« 00001 = Fault 2

* 00010 = Fault 3

* 00011 = Fault4

* 00100 = Fault5

* 00101 = Fault6

e 00110 = Fault7

e 00111 = Fault8

On dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices, Faultl
through Fault8 were assigned to Fault and Current-
Limit Controls with the following values:

* 01000 = Fault 1
* 01001 = Fault 2
e 01010 = Fault 3
e 01011 = Fault 4
* 01100 = Fault5
* 01101 = Fault6
e 01110 = Fault 7
¢ 01111 =Fault8

A.2.2 ANALOG COMPARATORS
CONNECTION

Connection of analog comparators to the PWM Fault
and Current-Limit Control Signal Sources on
dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices is performed by assigning a comparator to
one of the Fault sources via the virtual PPS pins, and
then selecting the desired Fault as the source for Fault
and Current-Limit Control. On dsPIC33FJ32GS406/
606/608/610 and dsPIC33FJ64GS406/606/608/610
devices, analog comparators have a direct connection
to Fault and Current-Limit Control, and can be selected
with the following values for the CLSRC or FLTSRC
bits:

» 00000 = Analog Comparator 1

* 00001 = Analog Comparator 2

* 00010 = Analog Comparator 3

* 00011 = Analog Comparator 4

A2.3 LEADING-EDGE BLANKING (LEB)

The Leading-Edge Blanking Delay (LEB) bits have
been moved from the LEBCOx register on
dsPIC33FJ06GS101/X02 and dsPIC33FJ16GSX02/
X04 devices to the LEBDLYx register on
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices.

© 2009-2014 Microchip Technology Inc.
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TRGCONX (PWM Trigger Control X).......ccccevvveernennn. 249
TRIGx (PWM Primary Trigger X
Compare Value) ........ccoeeeueeeiiniieniiiiie e

TXCON (Timerx Control, x = 2, 4) ....

TyCON (Timery Control, y = 3, 5) ....
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