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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

50 MIPs

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, QEIl, POR, PWM, WDT
74

32KB (32K x 8)

FLASH

4K x 8

3V ~ 3.6V

A/D 18x10b; D/A 1x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

80-TQFP

80-TQFP (12x12)

https://www.e-xfl.com/product-detail/microchip-technology/dspic33fj32gs608-50i-pt

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



https://www.e-xfl.com/product/pdf/dspic33fj32gs608-50i-pt-4411378
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

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

Pin Diagrams (Continued)

100-Pin TQFP l = Pins are up to 5V tolerant

PWMB3L/RE4
PWM2H/RE3
PWM2L/RE2
PWMOH/RG13
PWMIL/RG12
SYNCOL/FLT23/RG14
PWM1H/REL
PWMIL/FLTS/REO
AN23/CN23/RA7
AN22/CN22/RA6
INDX2/RGO
QEB2/RG1

CITX/RF1
PWMS5H/UPDN1/CN16/RD7

PWM5L/CN15/RD6
PWM7L/CN19/RD13
OC2/SYNCO2/FLT6/RD1

PWM6H/CN14/RD5
QEA2/RD12

C1RX/RFO
PWM6L/CN13/RD4
PWM7H/OC4/RD3
OC3/FLT7/RD2

VDD
Vcap

o
o
—

SYNCIL/RG15 | 1° 75 Vss
VoD 2 74 PGEC2/SOSCO/T1CK/CNO/RC14
PWM3H/RES 3 73 PGED2/SOSCI/CN1/RC13
PWMA4L/RE6 4 72 OC1/QEB1/FLT5/RDO
PWM4H/RE7 5 71 IC4/QEAL/FLT4/RD11
AN16/T2CK/RC1 6 70 IC3/INDX1/FLT3/RD10
AN17/T3CK/RC2 7 69 IC2/FLT2/RD9
AN18/T4CK/RC3 8 68 ICL/FLT1/RD8
AN19/T5CK/RC4 9 67 INT4/FLT19/SYNCI4/RA15
SCK2/FLT12/CN8/RG6 10 66 INT3/FLT20/RA14
SDI2/FLT11/CN9/RG7 11 65 Vss
SDO2/FLT10/CN10/RG8 12 64 OSC2/REFCLKO/CLKO/RC15
MCLR 13 dsPIC33FJ64GS610 63 OSC1/CLKIN/RC12
SS2/FLT9/CN11/RGY 14 62 VDD
Vss 15 61 TDO/RAS
voo[ 16 60 TDI/RA4
TMS/RAO Il 17 59 SDA2/FLT21/RA3
AN20/FLT13/INTL/RE8 18 58 SCL2/FLT22/RA2
AN21/FLT14/INT2/RES[] 19 57 SCL1/RG2
ANS5/CMP3B/AQEBL/CN7/RBS [ 20 56 SDAL/RG3
AN4/CMP2C/CMP3A/AQEAL/CN6/RBA ] 21 55 SCKL/INTO/RF6
AN3/CMP2B/AINDX1/CN5/RB3[] 22 54 SDIT/RF7
AN2/CMP1C/ICMP2A/ASS1/CN4/RB2 23 53 SDOLRF8
PGEC3/AN1/CMP1B/CN3/RB1[] 24 52 U1RX/RE2
PGED3/ANO/CMP1A/CMPAC/CN2/RBOL] 25 51 ULTX/RF3
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TABLE 4-7: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES
e | SPR\| Bit1s | Bit1a | Bit13 | Bit12 Bit 11 Bit10 | Bit9 Bit 8 Bit7 Bit6 Bit5 | Bit4 Bit3 Bit 2 Bit 1 BItO | gt

INTCON1| 0080 | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR OVATE OVBTE COVTE |SFTACERR| DIVOERR — MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCON2| 0082 | ALTIVT DisI — — — — — — — — — INT4AEP INT3EP INT2EP INT1EP INTOEP 0000
IFSO 0084 — — ADIF UITXIF U1RXIF SPI1IF SPI1EIF T3IF T2IF OC2IF IC2IF — T1IF OC1IF IC1IF INTOIF 0000
IFS1 0086 | U2TXIF U2RXIF INT2IF T5IF T4IF OCA4IF OC3IF — — — — INT1IF CNIF — MI2C1IF | SI2C1IF | 0000
IFS2 0088 — — — — — — — — — IC4IF IC3IF — — — SPI2IF SPI2EIF | 0000
IFS3 008A — — — — — QEILlIF PSEMIF — — INT4IF INT3IF — — MI2C2IF | SI2C2IF — 0000
IFS4 008C — — — — — — PSESMIF — — — — — — U2EIF U1EIF — 0000
IFS5 008E | PWM2IF | PWM1IF [ADCP12IF — — — — — — — — — — — — — 0000
IFS6 0090 | ADCP1IF | ADCPOIF — — — — — — — — — — PWM6IF | PWMSIF | PWM4IF | PWMS3IF | 0000
IFS7 0092 — — — — — — — — — — ADCP7IF | ADCP6IF | ADCPSIF | ADCP4IF | ADCP3IF | ADCP2IF | 0000
IECO 0094 — — ADIE UITXIE UIRXIE SPI1IE SPI1EIE T3IE T2IE OC2IE IC2IE — T1E OC1IE IC1lIE INTOIE 0000
IEC1 0096 | U2TXIE | U2RXIE INT2IE T5IE T4IE OC4IE OC3IE — — — — INT1IE CNIE — MI2C1IE | SI2C1lIE | 0000
IEC2 0098 — — — — — — — — — IC4IE IC3IE — — — SPI2IE SPI2EIE | 0000
IEC3 009A — — — — — QEILIE PSEMIE — — INT4IE INT3IE — — MI2C2IE | SI2C2IE — 0000
IEC4 009C — — — — — — PSESMIE — — — — — — U2EIE U1EIE — 0000
IEC5 009E | PWM2IE | PWMI1IE [ADCP12IE — — — — — — — — — — — — — 0000
IEC6 00A0 — ADCPOIE — — — — — — — — — — PWMGIE | PWMSIE | PWM4IE | PWMS3IE | 0000
IEC7 00A2 — — — — — — — — — ADCPYIE | ADCP6IE | ADCPSIE | ADCP4IE | ADCP3IE | ADCP2IE | 0000
IPCO 00A4 T1P2 T1IP1 T1IPO — OC1IP2 OC1IP1 OC1IPO — IC1IP2 IC1IP1 IC1IPO — INTOIP2 | INTOIP1 INTOIPO | 4444
IPC1 00A6 T2IP2 T2IP1 T2IPO — 0cC2IP2 OC2IP1 OC2IPO — IC2IP2 IC2IP1 IC2IPO — — — — 4440
IPC2 00A8 UIRXIP2 | UIRXIP1 | U1RXIPO — SPI1IP2 SPI1IP1 | SPI1IPO — SPI1EIP2 | SPI1EIP1 | SPI1EIPO — T3IP2 T3IP1 T3IPO 4444
IPC3 00AA — — — — — — — — ADIP2 ADIP1 ADIPO — ULTXIP2 | UITXIP1 | U1TXIPO | 0044
IPC4 00AC — CNIP2 CNIP1 CNIPO — — — — — MI2C1IP2 | MI2C1IP1 | MI2C1IPO — SI2C1IP2 | SI2C1IP1 | SI2C1IPO | 4444
IPC5 00AE — — — — — — — — — — — — — INT1IP2 | INT1IP1 INT1IPO | 0004
IPC6 00BO — T4IP2 T4IP1 T4IPO — OC4IP2 OC4IP1 OC4IPO — OC3IP2 OC3IP1 OC3IPO — — — — 4440
IPC7 00B2 — U2TXIP2 | U2TXIP1 | U2TXIPO — U2RXIP2 | U2RXIP1 | U2RXIPO — INT2IP2 INT2IP1 INT2IPO — T5IP2 T5IP1 T5IPO 4444
IPC8 00B4 — — — — — — — — — SPI2IP2 | SPI2IP1 | SPI2IPO — SPI2EIP2 | SPI2EIP1 | SPI2EIPO | 0044
IPC9 00B6 — — — — — 1C41P2 IC4IP1 IC4IPO — IC3IP2 IC3IP1 IC3IPO — — — — 0440
IPC12 00BC — — — — — MI2C2IP2 | MI2C2IP1 | MI2C2IPO — SI2C2IP2 | SI2C2IP1 | SI2C2IPO — — — — 0440
IPC13 00BE — — — — — INT4IP2 INT4IP1 INT41PO — INT3IP2 INT3IP1 INT3IPO — — — — 0440
IPC14 00CO — — — — — QEIL1IP2 QEI1IP1 | QEILIPO — PSEMIP2 | PSEMIP1 | PSEMIPO — — — — 0440
IPC16 00C4 — — — — — U2EIP2 U2EIP1 U2EIPO — U1EIP2 U1EIP1 U1EIPO — — — — 0440
IPC18 00C8 — — — — — — — — — PSESMIP2 | PSESMIP1|PSESMIPO — — — — 0040
IPC23 00D2 — PWM2IP2 | PWM2IP1 | PWM2IPO — PWM1IP2 | PWMLIP1 | PWM1IPO — — — — — — — — 4400
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



06 abed-4165000254

“oul ABojouyos | diyooldlN #T02-600Z @

TABLE 4-39: ECAN1 REGISTER MAP WHEN WIN (C1CTRL1<0>) =1

e | IR | Bit1s | Bit1a | Bit13 | Bit12 | Bit1l | Bit10 | Bito | Bits8 | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Al

%%2?5 See definition when WIN = x

C1BUFPNTL | 0620 | F38P3 | F3BP2 | F3BPL | F3BP0 | F28P3 | F2BP2 | F2BP1 | F2BPO | F1BP3 | F1BP2 | F1BP1 | F1BPO | FOBP3 | FOBP2 | FOBPL | FOBPO | 0000
C1BUFPNT2 | 0622 | F7BP3 | F7BP2 | F7BPL | F7BPO | F6BP3 | F6BP2 | F6BP1 | F6BPO | F5BP3 | F5BP2 | F5BP1 | FSBPO | F4BP3 | F4BP2 | F4BPL | F4BPO | 0000
C1BUFPNTS | 0624 | F118P3 | F11BP2 | F11BP1 | F11BPO | F10BP3 | F10BP2 | F10BP1 | F10BPO | FOBP3 | F9BP2 | FOBP1 | FOBPO | F8BP3 | F8BP2 | F8BPL | F8BPO | 0000
C1BUFPNT4 | 0626 | F15BP3 | F15BP2 | F15BP1 | F15BPO | F14BP3 | F14BP2 | F14BP1 | F14BPO | F13BP3 | F13BP2 | F13BP1 | F13BPO | F12BP3 | F12BP2 | F12BP1 |F12BPO| 0000
C1RXMosID | 0630 | siD10 | sip9 | sis | sib7 | sioe | sps | sio4a | so3 [ sib2 | sb1 | sibo — MIDE — | Epa7 | ED16 [ xxxx
CIRXMOEID | 0632 EID<15:0> XXX
C1rRxM1SID | 0634 | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = MIDE — | ep17 | ED16 | xxxx
CIRXMILEID | 0636 EID<15:0> XXX
C1rRxM2sID | 0638 | sip10 | sip9 | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = MIDE — | ep17 | ED16 | xxxx
CIRXM2EID | 063A EID<15:0> XXX
C1RxFosID | 0640 | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXFOEID | 0642 EID<15:0> XXX
C1RxF1SID | 0644 | sip10 | sipo | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXFIEID | 0646 EID<15:0> XXX
CirxF2siD | 0648 | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF2EID | 064A EID<15:0> XXX
C1rxF3siD |os4c | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | siba | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF3EID | 064E EID<15:0> XXX
C1RxF4siD | 0650 | sip10 | sip9 | sibs | sio7 | sibe | sips | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF4EID | 0652 EID<15:0> XXX
C1RxF5SID | 0654 | sip10 | sip9 | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXFSEID | 0656 EID<15:0> XXX
C1RrxF6sID | 0658 | sip10 | sip9 | sibs | sio7 | sibe | sios | sipa | sos | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF6EID | 065A EID<15:0> XXX
C1rxF7siD |os5c | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF7EID | 065E EID<15:0> XXX
CirxFesiD | 0660 | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sz | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXFBEID | 0662 EID<15:0> XXX
C1RrxFosiD | 0664 | sip10 | sipe | sibs | sio7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CIRXF9EID | 0666 EID<15:0> XXX
C1RXF10SID | 0668 | sip10 | sipe | sibs | sib7 | sibe | sios | sipa | sps | sib2 | sibi | sibo = expe | — | Ep17 | ED16 | xxxx
CLRXF10EID | 066A EID<15:0> XXX
C1rxF11sID | 066C | sip10 | sip9 | sibs | sib7 | sibe | sios | sipa | sos | sib2 | siba | sibo = expe | — | Ep17 | ED16 | xxxx
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

5.2 RTSP Operation

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 Flash program
memory array is organized into rows of 64 instructions or
192 bytes. RTSP allows the user application to erase a
page of memory, which consists of eight rows
(512 instructions) at a time, and to program one row or
one word at a time. Table 27-12 shows typical erase and
programming times. The 8-row erase pages and single
row write rows are edge-aligned from the beginning of
program memory, on boundaries of 1536 bytes and
192 bytes, respectively.

The program memory implements holding buffers that
can contain 64 instructions of programming data. Prior
to the actual programming operation, the write data
must be loaded into the buffers sequentially. The
instruction words loaded must always be from a group
of 64 boundary.

The basic sequence for RTSP programming is to set up
a Table Pointer, then do a series of TBLW instructions
to load the buffers. Programming is performed by
setting the control bits in the NVMCON register. A total
of 64 TBLWIL and TBLWI'H instructions are required
to load the instructions.

All of the Table Write operations are single-word writes
(two instruction cycles) because only the buffers are writ-
ten. A programming cycle is required for programming
each row.

5.3 Programming Operations

A complete programming sequence is necessary for
programming or erasing the internal Flash in RTSP
mode. The processor stalls (waits) until the
programming operation is finished.

The programming time depends on the FRC accuracy
(see Table 27-20) and the value of the FRC Oscillator
Tuning register (see Register 9-4). Use the following
formula to calculate the minimum and maximum values
for the Row Write Time, Page Erase Time and Word
Write Cycle Time parameters (see Table 27-12).

PROGRAMMING TIME

T
7.37 MHz x (FRC Accuracy)% x (FRC Tuning)%

EQUATION 5-1:

For example, if the device is operating at +125°C, the
FRC accuracy will be £2%. If the TUN<5:0> bits (see
Register 9-4) are set to * b000000, the minimum row
write time is equal to Equation 5-2.

EQUATION 5-2:  MINIMUM ROW WRITE
TIME
TRw= 11064 Cydles = 1473 ms

7.37 MHzx (1 + 0.02) x (1—0.000938)

The maximum row write time is equal to Equation 5-3.

EQUATION 5-3: MAXIMUM ROW WRITE
TIME
TRW= 11064 Cydes =1533ms

7.37 MHz x (1-0.02) x (1—0.000938)

Setting the WR bit (NVMCON<15>) starts the
operation and the WR bit is automatically cleared
when the operation is finished.

54 Control Registers

Two SFRs are used to read and write the program
Flash memory: NVMCON and NVMKEY.

The NVMCON register (Register 5-1) controls which
blocks are to be erased, which memory type is to be
programmed and the start of the programming cycle.

NVMKEY is a write-only register that is used for write
protection. To start a programming or erase sequence,
the user application must consecutively write 0x55 and
OxAA to the NVMKEY register. Refer to Section 5.3
“Programming Operations” for further details.

DS70000591F-page 110
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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 7-46:

INTTREG: INTERRUPT CONTROL AND STATUS REGISTER

U-0 U-0 U-0 U-0 R-0 R-0 R-0 R-0
— — — — ILR3 ILR2 ILR1 ILRO
bit 15 bit 8
U-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— VECNUM6 | VECNUM5 | VECNUM4 | VECNUM3 | VECNUM2 VECNUM1 | VECNUMO
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 15-12
bit 11-8

bit 7
bit 6-0

Unimplemented: Read as ‘0’

ILR<3:0>: New CPU Interrupt Priority Level bits
1111 = CPU Interrupt Priority Level is 15

0001 = CPU Interrupt Priority Level is 1

0000 = CPU Interrupt Priority Level is O

Unimplemented: Read as ‘0’
VECNUM<6:0>: Vector Number of Pending Interrupt bits
0111111 = Interrupt vector pending is Number 135

0000001 = Interrupt vector pending is Number 9
0000000 = Interrupt vector pending is Number 8

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

REGISTER 9-3: PLLFBD: PLL FEEDBACK DIVISOR REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
— — — — — — — PLLDIVS
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
PLLDIV<7:0>
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 15-9 Unimplemented: Read as ‘0’
bit 8-0 PLLDIV<8:0>: PLL Feedback Divisor bits (also denoted as ‘M’, PLL multiplier)

000000000 =2
000000001 =3
000000010=4

000110000 = 50 (default)

111111111 =513

© 2009-2014 Microchip Technology Inc. DS70000591F-page 197



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

The Timer2/3/4/5 modules can operate in one of the
following modes:

e Timer mode

» Gated Timer mode

» Synchronous Counter mode

In Timer and Gated Timer modes, the input clock is
derived from the internal instruction cycle clock (Fcy).

In Synchronous Counter mode, the input clock is
derived from the external clock input at the TXCK pin.

The timer modes are determined by the following bits:

e TCS (TXCON<1>): Timer Clock Source Control hit
* TGATE (TXxCON<6>): Timer Gate Control bit

Timer control bit settings for different operating modes
are given in the Table 13-1.

TABLE 13-1: TIMER MODE SETTINGS

Mode TCS TGATE
Timer 0 0
Gated Timer 0 1
Synchronous Counter 1 X

13.1 16-Bit Operation

To configure any of the timers for individual 16-bit
operation:

1. Clear the T32 bit corresponding to that timer.

2. Select the timer prescaler ratio using the
TCKPS<1:0> bits.

3. Setthe Clock and Gating modes using the TCS
and TGATE bits.

4. Load the timer period value into the PRx
register.

5. Ifinterrupts are required, set the interrupt enable
bit, TXIE. Use the priority bits, TxIP<2:0>, to set
the interrupt priority.

6. Setthe TON hit.

13.2 32-Bit Operation

A 32-bit timer module can be formed by combining a
Type B and a Type C 16-bit timer module. For 32-bit
timer operation, the T32 control bit in the Type B Timer
Control (TXCON<3>) register must be set. The Type C
timer holds the most significant word (msw) and the
Type B timer holds the least significant word (Isw)
for 32-bit operation.

When configured for 32-bit operation, only the Type B
Timerx Control (TXCON) register bits are required for
setup and control while the Type C Timer Control
register bits are ignored (except the TSIDL bit).

For interrupt control, the combined 32-bit timer uses
the interrupt enable, interrupt flag and interrupt priority
control bits of the Type C timer. The interrupt control
and status bits for the Type B timer are ignored
during 32-bit timer operation.

The timers that can be combined to form a 32-bit timer
are listed in Table 13-2.

TABLE 13-2: 32-BIT TIMER

Type B Timer (Isw) Type C Timer (msw)

Timer2 Timer3

Timer4 Timer5

A block diagram representation of the 32-bit timer
module is shown in Figure 13-3. The 32-timer module
can operate in one of the following modes:

» Timer mode

» Gated Timer mode

» Synchronous Counter mode

To configure the timer features for 32-bit operation:

1. Setthe T32 control bit.

2. Select the prescaler ratio for Timer2 using the
TCKPS<1:0> bits.

3. Set the Clock and Gating modes using the
corresponding TCS and TGATE bits.

4. Load the timer period value. PR3 contains the
most significant word of the value, while PR2
contains the least significant word.

5. Ifinterrupts are required, set the interrupt enable
bit, T3IE. Use the priority bits, T3IP<2:0>, to set
the interrupt priority. While Timer2 controls the
timer, the interrupt appears as a Timer3
interrupt.

6. Set the corresponding TON bit.
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REGISTER 16-18: TRGCONx: PWM TRIGGER CONTROL x REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0
TRGDIV3 TRGDIV2 TRGDIV1 TRGDIVO — — — —

bit 15 bit 8
R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DTMW — TRGSTRT5 | TRGSTRT4 | TRGSTRT3 | TRGSTRT2 | TRGSTRT1 | TRGSTRTO

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 15-12 TRGDIV<3:0>: Trigger # Output Divider bits

1111 = Trigger output for every 16th trigger event
1110 = Trigger output for every 15th trigger event
1101 = Trigger output for every 14th trigger event
1100 = Trigger output for every 13th trigger event
1011 = Trigger output for every 12th trigger event
1010 = Trigger output for every 11th trigger event
1001 = Trigger output for every 10th trigger event
1000 = Trigger output for every 9th trigger event
0111 = Trigger output for every 8th trigger event
0110 = Trigger output for every 7th trigger event
0101 = Trigger output for every 6th trigger event
0100 = Trigger output for every 5th trigger event
0011 = Trigger output for every 4th trigger event
0010 = Trigger output for every 3rd trigger event
0001 = Trigger output for every 2nd trigger event
0000 = Trigger output for every trigger event

bit 11-8 Unimplemented: Read as ‘0’
bit 7 DTM: Dual Trigger Mode bit®
1 = Secondary trigger event is combined with the primary trigger event to create the PWM trigger
0 = Secondary trigger event is not combined with the primary trigger event to create the PWM trigger;
two separate PWM triggers are generated
bit 6 Unimplemented: Read as ‘0’
bit 5-0 TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits
111111 = Waits 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Waits 2 PWM cycles before generating the first trigger event after the module is enabled
000001 = Waits 1 PWM cycle before generating the first trigger event after the module is enabled
000000 = Waits 0 PWM cycles before generating the first trigger event after the module is enabled

Note 1: The secondary PWM generator cannot generate PWM trigger interrupts.
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REGISTER 16-19: IOCONx: PWM I/O CONTROL x 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
PENH | PENL | pPotH | poL [ pmopi® | pmopo® | OVRENH | OVRENL
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
OVRDATL | OVRDATO | FLTDAT1® | FLTDATO® | CcLDAT1® | cLDATO® | swAP | OSYNC
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 PENH: PWMxH Output Pin Ownership bit

1 = PWM module controls PWMxH pin
0 = GPIO module controls PWMxH pin
bit 14 PENL: PWMxL Output Pin Ownership bit
1 = PWM module controls PWMXxL pin
0 = GPIO module controls PWMXxL pin
bit 13 POLH: PWMxH Output Pin Polarity bit
1 = PWMxH pin is active-low
0 = PWMxH pin is active-high
bit 12 POLL: PWMXxL Output Pin Polarity bit
1 = PWMXL pin is active-low
0 = PWMXL pin is active-high
bit 11-10 PMOD<1:0>: PWM # 1/O Pin Mode bits*)
11 = PWM I/O pin pair is in the True Independent Output mode
10 = PWM I/O pin pair is in the Push-Pull Output mode
01 = PWM 1/O pin pair is in the Redundant Output mode
00 = PWM 1/O pin pair is in the Complementary Output mode
bit 9 OVRENH: Override Enable for PWMxH Pin bit
1 = OVRDAT<1> provides data for output on PWMxH pin
0 = PWM generator provides data for output on PWMxH pin
bit 8 OVRENL: Override Enable for PWMxL Pin bit
1 = OVRDAT<O0> provides data for output on PWMXL pin
0 = PWM generator provides data for output on PWMXxL pin
bit 7-6 OVRDAT<1:0>: Data for PWMxH, PWMXxL Pins if Override is Enabled bits
If OVERENH = 1, OVRDAT<1> provides data for PWMxH
If OVERENL =1, OVRDAT<0> provides data for PWMxL
bit 5-4 FLTDAT<1:0>: State for PWMxH and PWMAXL Pins if FLTMOD is Enabled bits®

IFLTMOD (FCLCONx<15>) = 0: Normal Fault mode:
If Fault is active, then FLTDAT<1> provides the state for PWMxH.
If Fault is active, then FLTDAT<0> provides the state for PWMXxL.

IFLTMOD (FCLCONx<15>) = 1. Independent Fault mode:
If current-limit is active, then FLTDAT<1> provides the state for PWMxH.
If Fault is active, then FLTDAT<0> provides the state for PWMXxL.

Note 1. These bits should not be changed after the PWM module is enabled (PTEN = 1).
2: State represents the active/inactive state of the PWM depending on the POLH and POLL bit settings.
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19.0 INTER-INTEGRATED CIRCUIT
(12C™)

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to “Inter-Integrated Cir-
cuit™ (12’C™)” (DS70000195) in the
“dsPIC33/PIC24  Family  Reference
Manual”, which is available from the Micro-
chip web site (www.microchip.com). The
information in this data sheet supersedes
the information in the FRM.

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The Inter-Integrated Circuit (12C) module provides
complete hardware support for both Slave and
Multi-Master modes of the 12C serial communication
standard with a 16-bit interface.

The I1°C module has a 2-pin interface:

* The SCLx pin is clock.

* The SDAX pin is data.

The 12C module offers the following key features:

« 12C Interface Supporting Both Master and Slave
modes of Operation

« I2C Slave mode Supports 7-Bit and
10-Bit Addressing

« I12C Master mode Supports 7-Bit and
10-Bit Addressing

« I2C Port allows Bidirectional Transfers Between
Master and Slaves

» Serial Clock Synchronization for I2C Port can be
used as a Handshake Mechanism to Suspend
and Resume Serial Transfer (SCLREL control)

« 12C Supports Multi-Master Operation, Detects Bus
Collision and Arbitrates Accordingly

19.1 Operating Modes

The hardware fully implements all the master and slave
functions of the I°C Standard and Fast mode
specifications, as well as 7-bit and 10-bit addressing.

The 12C module can operate either as a slave or a
master on an I°C bus.

The following types of 12c operation are supported:

« I12C slave operation with 7-bit addressing
+ 1°C slave operation with 10-bit addressing
* 12C master operation with 7-bit or 10-bit addressing

For details about the communication sequence in each
of these modes, refer to the “dsPIC33/PIC24 Family
Reference Manual”. Please see the Microchip web site
(www.microchip.com) for the latest “dsPIC33/PIC24
Family Reference Manual” sections.

19.2 I1°C Registers

I2CxCON and I2CxSTAT are control and status
registers, respectively. The [2CxCON register is
readable and writable. The lower six bits of 2CxSTAT
are read-only. The remaining bits of the I2CSTAT are
read/write:

* I2CxRSR is the shift register used for shifting data
internal to the module and the user application
has no access to it.

* I2CxRCV is the receive buffer and the register to
which data bytes are written or from which data
bytes are read.

* I2CxTRN is the transmit register to which bytes
are written during a transmit operation.

« The I2CxADD register holds the slave address.

« A status bit, ADD10, indicates 10-Bit Addressing
mode.

* The I2CxBRG acts as the Baud Rate Generator
(BRG) reload value.

In receive operations, I2CxRSR and 12CxRCV together

form a double-buffered receiver. When I[2CxRSR

receives a complete byte, it is transferred to I2CxRCV
and an interrupt pulse is generated.
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REGISTER 19-2: [2CXSTAT: I12Cx STATUS REGISTER (CONTINUED)

bit 3 S: Start bit
1 = Indicates that a Start (or Repeated Start) bit has been detected last
0 = Start bit was not detected last
Hardware is set or clear when Start, Repeated Start or Stop is detected.
bit 2 R_W: Read/Write Information bit (when operating as I2C slave)
1 = Read — indicates data transfer is output from slave
0 = Write — indicates data transfer is input to slave
Hardware is set or clear after reception of an 12C device address byte.
bit 1 RBF: Receive Buffer Full Status bit
1 = Receive is complete, I2CxRCV is full
0 = Receive is not complete, I2CxRCV is empty
Hardware is set when I2CxRCV is written with a received byte. Hardware is clear when software reads
I2CXRCV.
bit 0 TBF: Transmit Buffer Full Status bit
1 = Transmit in progress, I2CxTRN is full
0 = Transmit is complete, I2CxTRN is empty
Hardware is set when software writes to I2CxXTRN. Hardware is clear at completion of the data transmission.
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REGISTER 21-6:

CXINTF: ECANx INTERRUPT FLAG REGISTER

uU-0 uU-0 R-0 R-0 R-0 R-0 R-0 R-0
— — TXBO TXBP RXBP TXWAR RXWAR EWARN
bit 15 bit 8
R/C-0 R/C-0 R/C-0 uU-0 R/C-0 R/C-0 R/C-0 R/C-0
IVRIF WAKIF ERRIF — FIFOIF RBOVIF RBIF TBIF
bit 7 bit 0
Legend: C = Writable, but only ‘0’ can be written to clear the bit
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
bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
bit 3

bit 2

Unimplemented: Read as ‘0’

TXBO: Transmitter in Error State Bus Off bit

1 = Transmitter is in Bus Off state

0 = Transmitter is not in Bus Off state

TXBP: Transmitter in Error State Bus Passive bit

1 = Transmitter is in Bus Passive state

0 = Transmitter is not in Bus Passive state

RXBP: Receiver in Error State Bus Passive bit

1 = Receiver is in Bus Passive state

0 = Receiver is not in Bus Passive state

TXWAR: Transmitter in Error State Warning bit

1 = Transmitter is in Error Warning state

0 = Transmitter is not in Error Warning state

RXWAR: Receiver in Error State Warning bit

1 = Receiver is in Error Warning state

0 = Receiver is not in Error Warning state

EWARN: Transmitter or Receiver in Error State Warning bit
1 = Transmitter or receiver is in Error Warning state

0 = Transmitter or receiver is not in Error Warning state
IVRIF: Invalid Message Received Interrupt Flag bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

WAKIF: Bus Wake-up Activity Interrupt Flag bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

ERRIF: Error Interrupt Flag bit (multiple sources in CxINTF<13:8> register bits)
1 = Interrupt request has occurred

0 = Interrupt request has not occurred
Unimplemented: Read as ‘0’

FIFOIF: FIFO Almost Full Interrupt Flag bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
RBOVIF: RX Buffer Overflow Interrupt Flag bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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REGISTER 21-22: CxRXFUL1: ECANx RECEIVE BUFFER FULL REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL15 RXFUL14 RXFUL13 RXFUL12 RXFUL11 RXFUL10 RXFUL9 RXFUL8
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL7 RXFUL6 RXFUL5 RXFUL4 RXFUL3 RXFUL2 RXFUL1 RXFULO
bit 7 bit 0

Legend: C = Writeable, but only ‘0’ can be written to clear the 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 15-0 RXFUL<15:0>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty

REGISTER 21-23: CxRXFUL2: ECANx RECEIVE BUFFER FULL REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL31 RXFUL30 RXFUL29 RXFUL28 | RXFUL27 RXFUL26 RXFUL25 RXFUL24
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL23 RXFUL22 RXFUL21 RXFUL20 | RXFUL19 RXFUL18 RXFUL17 RXFUL16
bit 7 bit 0

Legend: C = Writeable, but only ‘0’ can be written to clear the 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 15-0 RXFUL<31:16>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty
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REGISTER 22-1: ADCON: ADC CONTROL REGISTER (CONTINUED)

bit 4

bit 3
bit 2-0

Note 1:

ASYNCSAMP: Asynchronous Dedicated S&H Sampling Enable bit®)

1 = The dedicated S&H is constantly sampling and then terminates sampling as soon as the trigger
pulse is detected

0 = The dedicated S&H starts sampling when the trigger event is detected and completes the sampling
process in two ADC clock cycles

Unimplemented: Read as ‘0’
ADCS<2:0>: Analog-to-Digital Conversion Clock Divider Select bits()

111 = FADC/8
110 = FADC/7
101 = FADC/6
100 = FADC/5
011 = FADC/4 (default)
010 = FADC/3
001 = FADC/2
000 = FAaDC/1

This control bit can only be changed while the ADC is disabled (ADON = 0).
This control bit is only active on devices that have one SAR.
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REGISTER 22-3: ADBASE: ADC BASE REGISTER(::2)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADBASE<15:8>
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 U-0
ADBASE<7:1> —
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 ADBASE<15:1>: ADC Base Address bits
This register contains the base address of the user’'s ADC Interrupt Service Routine jump table. This
register, when read, contains the sum of the ADBASE register contents and the encoded value of the
PxRDY status bits.
The encoder logic provides the bit number of the highest priority PXRDY bits where PORDY is the
highest priority and P6RDY is the lowest priority.
bit 0 Unimplemented: Read as ‘0’

Note 1: The encoding results are shifted left two bits so bits 1-0 of the result are always zero.

2: As an alternative to using the ADBASE register, the ADCP0-ADCP12 ADC pair conversion complete

interrupts can be used to invoke Analog-to-Digital conversion completion routines for individual ADC input
pairs.

DS70000591F-page 322 © 2009-2014 Microchip Technology Inc.




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

24.8 Code Protection and
CodeGuard™ Security

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices offer the
intermediate implementation of CodeGuard™ Security.
CodeGuard Security enables multiple parties to securely
share resources (memory, interrupts and peripherals) on
a single chip. This feature helps protect individual
Intellectual Property in collaborative system designs.

When coupled with software encryption libraries,
CodeGuard Security can be used to securely update
Flash even when multiple IPs reside on a single chip.

TABLE 24-3:

The code protection features are controlled by the
Configuration registers: FBS and FGS.

Secure segment and RAM protection is not imple-
mented in dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices.

Note: Refer to “CodeGuard™ Security”
(DS70199) in the “dsPIC33/PIC24 Family
Reference Manual” for further information
on usage, configuration and operation of
CodeGuard Security.

CODE FLASH SECURITY SEGMENT SIZES FOR 64-KBYTE DEVICES

BSS<2:0> =x11, OK BSS<2:0> =x10, 1K

BSS<2:0> =x01, 4K BSS<2:0> =x00, 8K

000000h

- - 000000h - 000000h - 000000h
VS =256 W | goo1FEh VS =256 W | go01FEh VS =256 W _|go01FEh VS=2561IW | goo1FEh
000200h BS =768 1w | 395200 BS = 3840 Iw |000200h BS = 7936 Iw | 000200h
000800h
001FFEh
002000h 003FFEh
004000h
GS = 21760 IW GS = 20992 IW GS = 17920 IW GS = 13824 IW

00ABFEh 00ABFEh 00ABFEh 00ABFEh

TABLE 24-4: CODE FLASH SECURITY SEGMENT SIZES FOR 32-KBYTE DEVICES

BSS<2:0>=x11, 0K BSS<2:0> =x10, 1K

BSS<2:0> =x01, 4K BSS<2:0> =x00, 8K

- 000000h - 000000h

VS =256 W | gooirEn VS = 256 IW 0001FEn
000200h _

BS=768IW | o007FEN

000800h

GS = 11008 IW | 5057FEN GS =10240 IW | 9o57FER

00ABFEh 00ABFEh

oo || [vs o | )
BS = 3840 Iw | 000200h BS = 7936 W | 000200h
001FFEN
002000n 003FFEh
GS =7168 W | g057FEN Gs =3072 W | 3049000
00ABFEh 00ABFEh
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27.2 AC Characteristics and Timing Parameters

This section defines dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610 AC characteristics and
timing parameters.

TABLE 27-14: TEMPERATURE AND VOLTAGE SPECIFICATIONS — AC
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
Operating voltage VDD range as described in Section 27.0 “Electrical
Characteristics”.

AC CHARACTERISTICS

FIGURE 27-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load Condition 1 — for all pins except OSC2 Load Condition 2 — for OSC2
VDD/2
1 l CL
RL Pin T
Vss
Pin — & RL = 464Q
CL = 50 pF for all pins except OSC2
Vss 15 pF for OSC2 output

TABLE 27-15: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

Pe:\zgm Symbol Characteristic Min Typ | Max | Units Conditions

DO50 |Cosco |OSC2 Pin — — 15 pF |In XT and HS modes, when
external clock is used to drive
0OSsC1

DO56 |Cio All'l/O Pins and OSC2 — — 50 pF | EC mode

DO58 |Cs SCLx, SDAX — — | 400 | pF |InI2C™ mode
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TABLE 27-30: SPIx MAXIMUM DATA/CLOCK RATE SUMMARY

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 < TAa < +125°C for Extended
Maximum Mas_ter Mgster _ Sl_ave _
Data Rate Transmit Only Transmit/Receive | Transmit/Receive CKE CKP SMP
(Half-Duplex) (Full-Duplex) (Full-Duplex)

15 MHz Table 27-31 — — 0,1 0,1 0,1
10 MHz — Table 27-32 — 1 0,1 1
10 MHz — Table 27-33 — 0 0,1 1
15 MHz — — Table 27-34 1 0 0
11 MHz — — Table 27-35 1 1 0
15 MHz — — Table 27-36 0 1 0
11 MHz — — Table 27-37 0 0 0

FIGURE 27-11: SPIX MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 0) TIMING
CHARACTERISTICS

SCKx y ' ;
(CKP =0) : /
: ! — e
! SP10 ' SP21 SP20
SCKx —L/—\—/_S%\Y—?ZL
(CKP =1) .
 SP35 SP20  sP21
i (« o
SDOX )Xr MSb >< Bit 14 ?? -1 X LSb
— ) —! <_
SP30, SP31 SP30, SP31
Note: Refer to Figure 27-1 for load conditions.

FIGURE 27-12: SPIX MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 1) TIMING
CHARACTERISTICS

SP36 ) .
SCKx 5 . ,
(CKP =0) : X \ /' \
S ' : e e
. . SP10 . SP21 SP20
(CKP =1) : . X /
: ' SP35 SP20 sP21
. ! (C
SDOx SY MSb X Bit 14 - ?? ---1 >< LSb
! — ))
SP30, SP31
Note: Refer to Figure 27-1 for load conditions.
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30.0 PACKAGING INFORMATION
30.1 Package Marking Information

64-Lead QFN (9x9x0.9mm) Example
° R TR
XXXXAXAKXX XXX 33FJ32GS
) 9.9.9.9.9.90.9.9.9 4 406-1/MR €3
YYWWNNN 1210017
64-Lead TQFP (10x10x1mm) Example
MicrocHIP MicRocHIP
XXXXXXXXXX dsPIC33FJ
XXXXXXXXXX 32GS406
XXXXXXXXXX -I/PT@
O YYWWNNN O 1210017
80-Lead TQFP (12x12x1mm) Example
MICRoOCHIP MicRocHIP
XAXXXXXXKXXXXX 33FJ32GS608
XXXXXXXXXXXX -I/PT@
YYWWNNN 1210017
O @)

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN  Alphanumeric traceability code
e3 Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: If the full Microchip part number cannot be marked on one line, it is carried over to the next
line, thus limiting the number of available characters for customer-specific information.
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