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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

PIC

16-Bit

60 MIPs

CANbus, I2C, IrDA, LINbus, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, POR, PWM, WDT
83

256KB (85.5K x 24)

FLASH

12K x 16

3V ~ 3.6V

A/D 32x10b/12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision of
silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY
Nl;irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 R:;Iel',‘ts
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF | SPIIF | SPHEIF T3IF T2IF OC2IF IC2IF DMAOQIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OCA4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 T6IF DMA4IF | PMPIF OCB8IF OCT7IF OCB6IF OC5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF SPI2IF | SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF | QEIMIF | PSEMIF C2IF C2RXIF INT4IF INT3IF TIIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — QEI2IF — PSESMIF — C2TXIF C1TXIF DMAT7IF DMAGIF CRCIF U2EIF U1EIF — 0000
IFS5 080A | PWM2IF | PWM1IF ICOIF OC9IF SPI3IF | SPI3EIF | U4TXIF | U4RXIF U4EIF USB1IF — — U3TXIF U3RXIF U3EIF — 0000
IFS6 080C — — — — — — — — — — — — — — PWM4IF | PWM3IF | 0000
IFS7 080E | IC11IF | OCMIF IC10IF OC10IF SPI4IF | SPI4EIF | DMA1MIF | DMA10IF | DMASIF DMAB8IF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF | IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE UIRXIE | SPIMIE | SPIEIE T3IE T2IE OC2IE IC2IE DMAOIE TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 T6IE DMA4IE | PMPIE OCB8IE OCT7IE OCSBIE OCS5IE ICBIE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE | QENMIE | PSEMIE C2IE C2RXIE INT4IE INT3IE TIIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — QEI2IE — PSESMIE — C2TXIE C1TXIE | DMAT7IE DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A | PWM2IE | PWM1IE IC9IE OC9IE SPI3IE | SPI3EIE | U4TXIE | U4RXIE U4EIE USB1IE — — U3TXIE U3RXIE U3EIE — 0000
IEC6 082C — — — — — — — — — — — — — — PWM4IE | PWM3IE | 0000
IEC7 082E | ICMMIE | OCMIE | IC10IE OC10IE SPI4IE | SPI4EIE | DMAMMIE | DMA10IE | DMASIE DMABIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16lE IC15IE | OC15IE | IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE | DMA12IE | IC12IE | OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T21P<2:0> — 0OC2IP<2:0> — IC2IP<2:0> — DMAOQIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPI1EIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC7IP<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T41P<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0OC6IP<2:0> — OC5IP<2:0> — IC61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA41P<2:0> — PMPIP<2:0> — OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T7IP<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — TIIP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — QEIIP<2:0> — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMA5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId Pue +1.8/018/908(NIN/OIN/AD)XXXJIEEDIdSP



-ouj ABojouyos | diyoosolN 21L02-600Z @

16 8bed-59190/8d

TABLE 4-30: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) =1
File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsI¢Iets
— 0400- See Table 4-28 —
041E
C1BUFPNT1 | 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C1BUFPNT2 | 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C1BUFPNT3 | 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0> F8BP<3:0> 0000
C1BUFPNT4 | 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C1RXMOSID | 0430 SID<10:3> SID<2:0> — MIDE — ‘ EID<17:16> XXXX
C1RXMOEID | 0432 EID<15:8> EID<7:0> XXXX
C1RXM1SID | 0434 SID<10:3> SID<2:0> — ‘ MIDE — EID<17:16> XXXX
C1RXM1EID | 0436 EID<15:8> EID<7:0> XXXX
C1RXM2SID | 0438 SID<10:3> SID<2:0> — ‘ MIDE — ‘ EID<17:16> XXXX
C1RXM2EID | 043A EID<15:8> EID<7:0> XXXX
C1RXFOSID 0440 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXFOEID 0442 EID<15:8> EID<7:0> XXXX
C1RXF1SID 0444 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXF1EID 0446 EID<15:8> EID<7:0> XXXX
C1RXF2SID 0448 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXF2EID 044A EID<15:8> EID<7:0> XXXX
C1RXF3SID 044C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF3EID 044E EID<15:8> EID<7:0> XXXX
C1RXF4SID 0450 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF4EID 0452 EID<15:8> EID<7:0> XXXX
C1RXF5SID 0454 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF5EID 0456 EID<15:8> EID<7:0> XXXX
C1RXF6SID 0458 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF6EID 045A EID<15:8> EID<7:0> XXXX
C1RXF7SID 045C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF7EID 045E EID<15:8> EID<7:0> XXXX
C1RXF8SID 0460 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF8EID 0462 EID<15:8> EID<7:0> XXXX
C1RXF9SID 0464 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF9EID 0466 EID<15:8> EID<7:0> XXXX
C1RXF10SID | 0468 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF10EID | 046A EID<15:8> EID<7:0> XXXX
C1RXF11SID | 046C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-34: PARALLEL MASTER/SLAVE PORT REGISTER MAP

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezltleis
PMCON 0600 | PMPEN — PSIDL ADRMUX<1:0> PTBEEN | PTWREN | PTRDEN CSF<1:0> ALP CS2P CS1P BEP WRSP RDSP 0000
PMMODE 0602 | BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0> WAITM<3:0> WAITE<1:0> 0000
PMADDR™ | 0604 | CS2 Cs1 Parallel Port Address (ADDR<13:0>) 0000
PMDOUT1(" | 0604 Parallel Port Data Out Register 1 (Buffers Level 0 and 1) 0000
PMDOUT2 0606 Parallel Port Data Out Register 2 (Buffers Level 2 and 3) 0000
PMDIN1 0608 Parallel Port Data In Register 1 (Buffers Level 0 and 1) 0000
PMDIN2 060A Parallel Port Data In Register 2 (Buffers Level 2 and 3) 0000
PMAEN 060C | PTEN15 | PTEN14 | PTEN13 | PTEN12 | PTEN11 | PTEN10 | PTEN9 PTEN8 | PTEN7 PTEN6 PTEN5 PTEN4 PTEN3 | PTEN2 | PTEN1 PTENO | 0000
PMSTAT 060E IBF IBOV — — IB3F IB2F IB1F IBOF OBE OBUF — — OB3E OB2E OB1E OBOE 008F
Legend: — =unimplemented, read as ‘0’. Shaded bits are not used in the operation of the PMP module.

Note 1: PMADDR and PMDOUT1 are the same physical register, but are defined differently depending on the module’s operating mode.
TABLE 4-35: CRC REGISTER MAP
File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I(Iets
CRCCON1 | 0640 | CRCEN — CSIDL VWORD<4:0> CRCFUL | CRCMPT | CRCISEL | CRCGO | LENDIAN — — — 0000
CRCCON2 | 0642 — — — DWIDTH<4:0> — — — PLEN<4:0> 0000
CRCXORL | 0644 X<15:1> — 0000
CRCXORH | 0646 X<31:16> 0000
CRCDATL 0648 CRC Data Input Low Word 0000
CRCDATH 064A CRC Data Input High Word 0000
CRCWDATL | 064C CRC Result Low Word 0000
CRCWDATH | 064E CRC Result High Word 0000
Legend: — = unimplemented, read as ‘0’. Shaded bits are not used in the operation of the programmable CRC module.
TABLE 4-36: REAL-TIME CLOCK AND CALENDAR REGISTER MAP

File Name |Addr.| Bit15 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 ReA;I;.ts
ALRMVAL | 0620 Alarm Value Register Window based on ALRMPTR<1:0> XXKX
ALCFGRPT | 0622 |[ALRMEN| CHIME | AMASK<3:0> | ALRMPTR<1:0> | ARPT<7:0> 0000
RTCVAL 0624 RTCC Value Register Window based on RTCPTR<1:0> XXKK
RCFGCAL | 0626 | RTCEN | —  |RTCWREN|RTCSYNC|HALFSEC| RTCOE |  RTCPTR<10> | CAL<7:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-53: COMPARATOR REGISTER MAP

File Name Addr. | Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 ReAsI(Iets
CMSTAT 0A80 | CMSIDL — — — — C3EVT C2EVT C1EVT — — — — — C30UT | C20UT | C10UT | 0000
CVRCON 0A82 — — — — — VREFSEL BGSEL<1:0> CVREN | CVROE | CVRR | CVRSS CVR<3:0> 0000
CM1CON 0A84 CON COE CPOL — — — CEVT CouT EVPOL<1:0> — CREF — — | CCH<1:0> 0000
CM1MSKSRC | 0A86 — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM1MSKCON | 0A88 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM1FLTR 0A8A — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
CM2CON oasc| con | coe | cpoL — — — CEvT | coutr | EvPoL<10> | — | CREF | — — | ccH<t0> 0000
CM2MSKSRC | 0A8E — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM2MSKCON | 0A90 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM2FLTR 0A92 — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
CM3CON 0A% | CON | COE | cpoL — — — CEvT | coutr | EvPOL<10> | — | CREF | — — | ccH<t0> 0000
CM3MSKSRC | 0A96 — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM3MSKCON | 0A98 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM3FLTR 0A9A — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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4.6.3 MODULO ADDRESSING
APPLICABILITY

Modulo Addressing can be applied to the Effective
Address (EA) calculation associated with any W
register. Address boundaries check for addresses
equal to:

* The upper boundary addresses for incrementing
buffers

* The lower boundary addresses for decrementing
buffers

It is important to realize that the address boundaries
check for addresses less than or greater than the upper
(for incrementing buffers) and lower (for decrementing
buffers) boundary addresses (not just equal to).
Address changes can, therefore, jump beyond
boundaries and still be adjusted correctly.

Note:  The modulo corrected Effective Address
is written back to the register only when
Pre-Modify or Post-Modify Addressing
mode is used to compute the Effective
Address. When an address offset (such
as [W7 + W2]) is used, Modulo
Addressing correction is performed but
the contents of the register remain

If the length of a bit-reversed buffer is M = 2N bytes,
the last ‘N’ bits of the data buffer start address must
be zeros.

XB<14:0> is the Bit-Reversed Address modifier, or
‘pivot point,” which is typically a constant. In the case of
an FFT computation, its value is equal to half of the FFT
data buffer size.

Note:  All bit-reversed EA calculations assume
word-sized data (LSb of every EA is
always clear). The XB value is scaled
accordingly to generate compatible (byte)
addresses.

When enabled, Bit-Reversed Addressing is executed
only for Register Indirect with Pre-Increment or Post-
Increment Addressing and word-sized data writes. It
does not function for any other addressing mode or for
byte-sized data and normal addresses are generated
instead. When Bit-Reversed Addressing is active, the
W Address Pointer is always added to the address
modifier (XB) and the offset associated with the
Register Indirect Addressing mode is ignored. In
addition, as word-sized data is a requirement, the LSb
of the EA is ignored (and always clear).

unchanged.

4.7 Bit-Reversed Addressing
(dsPIC33EPXXXMU806/810/814
Devices Only)

Bit-Reversed Addressing mode is intended to simplify
data reordering for radix-2 FFT algorithms. It is
supported by the X AGU for data writes only.

The modifier, which can be a constant value or register
contents, is regarded as having its bit order reversed.
The address source and destination are kept in normal
order. Thus, the only operand requiring reversal is the
modifier.

471 BIT-REVERSED ADDRESSING
IMPLEMENTATION

Bit-Reversed Addressing mode is enabled in any of
these situations:

* BWNMXx bits (W register selection) in the MODCON
register are any value other than ‘1111’ (the stack
cannot be accessed using Bit-Reversed
Addressing)

« The BREN bit is set in the XBREV register

» The addressing mode used is Register Indirect
with Pre-Increment or Post-Increment

Note: Modulo Addressing and Bit-Reversed
Addressing can be enabled simultaneously
using the same W register, but Bit-
Reversed Addressing operation will always
take precedence for data writes when
enabled.

If Bit-Reversed Addressing has already been enabled
by setting the BREN (XBREV<15>) bit, a write to the
XBREV register should not be immediately followed by
an indirect read operation using the W register that has
been designated as the Bit-Reversed Pointer.

© 2009-2012 Microchip Technology Inc.
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9.1 CPU Clocking System

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 family of devices
provides seven system clock options:

» Fast RC (FRC) Oscillator

» FRC Oscillator with Phase-Locked Loop (PLL)

* Primary (XT, HS or EC) Oscillator

» Primary Oscillator with PLL

» Secondary (LP) Oscillator

* Low-Power RC (LPRC) Oscillator

» FRC Oscillator with postscaler

Instruction execution speed or device operating
frequency, Fcy, is given by Equation 9-1.

EQUATION 9-1:  DEVICE OPERATING
FREQUENCY

Fcy =Fosc/2

Figure 9-2 is a block diagram of the PLL module.

Equation 9-2 provides the relation between input
frequency (FIN) and output frequency (FOSC).

Equation 9-3 provides the relation between input
frequency (FIN) and VCO frequency (Fvco).

FIGURE 9-2: PLL BLOCK DIAGRAM
0.8 MHz < FREF < 8.0 MHz
FOSC < 140 MHz @ +85°C
FIN FREF Fosc
—> N1 > ,
PFD » vco N2 >
PLLPRE<4:0> TT
PLLPOST<2:0>
M
PLLDIV<8:0>
EQUATION 9-2: Fosc CALCULATION
~ Mo ( (PLLDIV +2) )
Fosc = Finx (Nl xNZ) = FINX\CBLLPRE +2) x 2(PLLPOST+ 1)
Where,

N1 = PLLPRE + 2
N2 =2 x (PLLPOST + 1)
M= PLLDIV + 2

EQUATION 9-3:  Fvco CALCULATION

((PLLD[V+ 2)

M
Fvco = FIN (_‘) = FIN
* “\(PLLPRE + 2

N1

© 2009-2012 Microchip Technology Inc.
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REGISTER 11-17: RPINR16: PERIPHERAL PIN SELECT INPUT REGISTER 16

(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— \ QEB2R<6:0>("
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
— QEA2R<6:0>(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 Unimplemented: Read as ‘0’
bit 14-8 QEB2R<6:0>: Assign B (QEI2) to the Corresponding RPn/RPIn Pin bits(")
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 QEA2R<6:0>: Assign A (QEI2) to the Corresponding RPn/RPIn Pin bits(!)
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
Note 1: These bits are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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FIGURE 13-3: TYPE B/TYPE C TIMER PAIR BLOCK DIAGRAM (32-BIT TIMER)
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2: Timerx is a Type B timer (x = 2, 4, 6 and 8).
3: Timeryis a Type C timer (x =3, 5, 7 and 9).

Note 1: The ADC trigger is available only on the TMR3:TMR2 andTMR5:TMR4 32-bit timer pairs.

13.1 Timer Resources

Many useful resources related to timers are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

13.11 KEY RESOURCES

Section 11. “Timers” (DS70362) in the
“dsPIC33E/PIC24E Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools
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REGISTER 25-3: CMxMSKSRC: COMPARATOR x MASK SOURCE SELECT
CONTROL REGISTER

U-0 U-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 RW-0
— — — — SELSRCC<3:0>
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
SELSRCB<3:0> SELSRCA<3:0>
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 15-12 Unimplemented: Read as ‘0’

bit 11-8 SELSRCC<3:0>: Mask C Input Select bits
1111 =FLT4
1110 =FLT2
1101 = PWM7H
1100 = PWM7L
1011 = PWM6H
1010 = PWM6L
1001 = PWM5H
1000 = PWM5L
0111 = PWM4H
0110 = PWM4L
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L

bit 7-4 SELSRCB<3:0>: Mask B Input Select bits
1111 =FLT4
1110 =FLT2
1101 = PWM7H
1100 = PWM7L
1011 = PWM6H
1010 = PWM6L
1001 = PWM5H
1000 = PWM5L
0111 = PWM4H
0110 = PWM4L
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L
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TABLE 30-2: INSTRUCTION SET OVERVIEW (CONTINUED)

it ooty works | cytonn | e
8 BSW BSW.C Ws, Wb Write C bit to Ws<Wb> 1 1 None
BSW.Z Ws, Wb Write Z bit to Ws<Wb> 1 1 None
9 BTG BTG £, #bit4 Bit Toggle f 1 1 None
BTG Ws, #bit4d Bit Toggle Ws 1 1 None
10 BTSC BTSC £, #bit4 Bit Test f, Skip if Clear 1 1 None
(20r3)
BTSC Ws, #bit4 Bit Test Ws, Skip if Clear 1 1 None
(2 0r3)
1" BTSS BTSS f,#bit4d Bit Test f, Skip if Set 1 1 None
(2 0r3)
BTSS Ws, #bit4 Bit Test Ws, Skip if Set 1 1 None
(20r3)
12 BTST BTST f,#bit4 Bit Test f 1 1 z
BTST.C Ws,#bit4 Bit Test Ws to C 1 1 C
BTST.Z Ws,#bit4 Bit Test Ws to Z 1 1 Z
BTST.C Ws,Wb Bit Test Ws<Wb> to C 1 1 C
BTST.Z Ws,Wb Bit Test Ws<Wb> to Z 1 1 4
13 BTSTS BTSTS f,4#bit4 Bit Test then Set f 1 1 V4
BTSTS.C Ws,#bit4 Bit Test Ws to C, then Set 1 1 C
BTSTS.Z Ws,#bit4 Bit Test Ws to Z, then Set 1 1 V4
14 CALL CALL 1it23 Call subroutine 2 4 SFA
CALL Wn Call indirect subroutine 1 4 SFA
CALL.L Wn Call indirect subroutine (long address) 1 4 SFA
15 CLR CLR £ f =0x0000 1 1 None
CLR WREG WREG = 0x0000 1 1 None
CIR Ws Ws = 0x0000 1 1 None
CLR Acc, Wx, Wxd, Wy, Wwyd, awa( Clear Accumulator 1 1 OA,OB,SA,SB
16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep
17 |com com £ f=f 1 1 N,Z
com £, WREG WREG =f 1 1 N,z
coM Ws, Wd Wd = Ws 1 1 N,z
18 cp cp £ Compare f with WREG 1 1 C,DC,N,0Vv,Z
CP Wb, #1it8 Compare Wb with lit8 1 1 C,DC,N,0V,Z2
CP Wb, Ws Compare Wb with Ws (Wb — Ws) 1 1 C,DC,N,0V,Z2
19 CPO CPO f Compare f with 0x0000 1 1 C,DC,N,0V,Z
CPO Ws Compare Ws with 0x0000 1 1 C,DC,N,0V,Z
20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,0V,Z
CPB Wb, #1it8 Compare Wb with lit8, with Borrow 1 1 C,DC,N,0V,Z2
CPB Wb, Ws Compare Wb with Ws, with Borrow 1 1 C,DC,N,0V,Zz
(Wb -Ws -C)
21 CPSEQ CPSEQ Wb, Wn Compare Wb with Wn, skip if = 1 1 None
(2 0r3)
CPBEQ CPBEQ Wb, Wn, Expr Compare Wb with Wn, branch if = 1 1(5) None
22 CPSGT CPSGT Wb, Wn Compare Wb with Wn, skip if > 1 1 None
(2 0r3)
CPBGT CPBGT Wb, Wn, Expr Compare Wb with Wn, branch if > 1 1(5) None
23 CPSLT CPSLT Wb, Wn Compare Wb with Wn, skip if < 1 1 None
(2 0r3)
CPBLT CPBLT Wb, Wn, Expr Compare Wb with Wn, branch if < 1 1(5) None
24 CPSNE CPSNE Wb, Wn Compare Wb with Wn, skip if = 1 1 None
(2 0r3)
CPBNE CPBNE Wb, Wn, Expr Compare Wb with Wn, branch if = 1 1(5) None

Note 1:  This instruction is available in dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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TABLE 30-2: INSTRUCTION SET OVERVIEW (CONTINUED)

Base
Assembly L # of # of Status Flags
In;tr Mnemonic Assembly Syntax Description Words Cycles(z) Affected
46 MOV MOV £, Wn Move fto Wn 1 1 None
MOV £ Move f to f 1 1 None
MOV £, WREG Move f to WREG 1 1 None
MOV #1itl6,Wn Move 16-bit literal to Wn 1 1 None
MOV.b #1it8, Wn Move 8-bit literal to Wn 1 1 None
MOV Wn, £ Move Wn to f 1 1 None
MOV Wso, Wdo Move Ws to Wd 1 1 None
MOV WREG, £ Move WREG to f 1 1 None
MOV.D Wns, Wd Move Double from W(ns):W(ns + 1) to Wd 1 2 None
MOV.D Ws, Wnd Move Double from Ws to W(nd + 1):W(nd) 1 2 None
47 MOVPAG MOVPAG #1it10, DSRPAG Move 10-bit literal to DSRPAG 1 1 None
MOVPAG #1it9, DSWPAG Move 9-bit literal to DSWPAG 1 1 None
MOVPAG #1it8, TBLPAG Move 8-bit literal to TBLPAG 1 1 None
MOVPAGW Ws, DSRPAG Move Ws<9:0> to DSRPAG 1 1 None
MOVPAGW Ws, DSWPAG Move Ws<8:0> to DSWPAG 1 1 None
MOVPAGW Ws, TBLPAG Move Ws<7:0> to TBLPAG 1 1 None
48 MOVSAC MOVSAC Acc,Wx,Wxd, Wy, Wyd, aws() Prefetch and store accumulator 1 1 None
49  |MpY MPY Wn*Wn, Acc, Wx, Wxd, Wy, wyd(! Multiply Wm by Wn to Accumulator 1 1 OA,0B,0AB,
SA,SB,SAB
MPY Wm*Wm, Acc, Wx, Wxd, Wy, Wyd(" Square Wm to Accumulator 1 1 OA,OB,0AB,
SA,SB,SAB
50 |MPY.N MPY.N Wm*Wn, Acc, Wx, Wxd, Wy, wyd(" ~(Multiply Wm by Wn) to Accumulator 1 1 None
51 |mMsc MSC Wn*Wm, Acc, Wx, Wxd, Wy, Wyd, AwB™) | Multiply and Subtract from Accumulator 1 1 OA,OB,0AB,
SA,SB,SAB
52 MUL MUL.SS Wb, Ws,Wnd {Wnd + 1, Wnd} = signed(Wb) * 1 1 None
signed(Ws)
MUL.SS Wb, Ws,Acct) Accumulator = signed(Wb) * signed(Ws) 1 1 None
MUL.SU Wb, Ws,Wnd {Wnd + 1, Wnd} = signed(Wb) * 1 1 None
unsigned(Ws)
MUL.SU Wb, Ws, Acc(! Accumulator = signed(Wb) * 1 1 None
unsigned(Ws)
MUL.SU Wb, #1it5,Acc( Accumulator = signed(Wb) * 1 1 None
unsigned(lit5)
MUL.US Wb, Ws,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 None
signed(Ws)
MUL.US Wb, Ws,Acc(! Accumulator = unsigned(Wb) * 1 1 None
signed(Ws)
MUL.UU Wb, Ws,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 None
unsigned(Ws)
MUL.UU Wb, #1it5,acc!) Accumulator = unsigned(Wb) * 1 1 None
unsigned(lit5)
MUL.UU Wb, Ws, Acc(! Accumulator = unsigned(Wb) * 1 1 None
unsigned(Ws)
MULW.SS Wb, Ws,Wnd Wnd = signed(Wb) * signed(Ws) 1 1 None
MULW.SU Wb, Ws,Wnd Wnd = signed(Wb) * unsigned(Ws) 1 1 None
MULW.US Wb, Ws,Wnd Wnd = unsigned(Wb) * signed(Ws) 1 1 None
MULW.UU Wb, Ws,Wnd Wnd = unsigned(Wb) * unsigned(Ws) 1 1 None
MUL.SU Wb, #1it5,Wnd {Wnd + 1, Wnd} = signed(Wb) * 1 1 None
unsigned(lit5)
MUL.SU Wb, #1it5,Wnd Wnd = signed(Wb) * unsigned(it5) 1 1 None
MUL.UU Wb, #1it5,Wnd {Wnd + 1, Wnd} = unsigned(Wb) * 1 1 None
unsigned(lit5)
MUL.UU Wb, #1it5,Wnd Wnd = unsigned(Wb) * unsigned(lit5) 1 1 None
MUL £ W3:W2 =f* WREG 1 1 None

Note 1:  This instruction is available in dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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31.2 MPLAB C Compilers for Various
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC18,
PIC24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

31.3 HI-TECH C for Various Device
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip’s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

31.4 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

« Integration into MPLAB IDE projects

» User-defined macros to streamline
assembly code

» Conditional assembly for multi-purpose
source files

« Directives that allow complete control over the
assembly process

31.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files

» Enhanced code maintainability by grouping
related modules together

» Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

31.6 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data
* Command line interface

» Rich directive set

» Flexible macro language

« MPLAB IDE compatibility

DS70616G-page 496
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TABLE 32-9: DC CHARACTERISTICS: I/O PIN INPUT SPECIFICATIONS (CONTINUED)

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

Param.

Symbol Characteristic Min. Typ | Max. |Units Conditions

Dl60a

licL Input Low Injection Current

All pins except VDD,
Vss, AVDD, AVSS,

0 — 558 | mA |MCLR, Vcar, RB11,
SOSCI, SOSCO, D+,
D-, VUSB3V3 and VBUS

DI60b

licH Input High Injection Current

All pins except VDD,
Vss, AVDD, AVSS,
MCLR, Vcap, RB11,

0 — | #5674 | mA | SOSCI, SOSCO, D+,
D-, VUSB3v3 and VBUS,
and all 5V tolerant
pinsm

Yhict Total Input Injection Current

DI60c (sum of all I/O and control 200 — +20) | mA |Absolute instantaneous
pins) sum of all + input
injection currents from
all I/0 pins
(JheL+|licH|)<XlicT
Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current can be measured at different input
voltages.

3: Negative current is defined as current sourced by the pin.

4: See “Pin Diagrams” for the 5V tolerant I/O pins.

5: VIL source < (Vss — 0.3). Characterized but not tested.

6: Non-5V tolerant pins VIH source > (VDD + 0.3), 5V tolerant pins VIH source > 5.5V. Characterized but not
tested.

7: Digital 5V tolerant pins cannot tolerate any “positive” input injection current from input sources > 5.5V.

8: Injection currents > | 0 | can affect the ADC results by approximately 4-6 counts.

9: Any number and/or combination of 1/O pins not excluded under liCL or lICH conditions are permitted, pro-

vided the mathematical “absolute instantaneous” sum of the input injection currents from all pins do not
exceed the specified limit. Characterized but not tested.

10: These parameters are characterized, but not tested.
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FIGURE 32-7:

TIMERQ (QEI MODULE) EXTERNAL CLOCK TIMING CHARACTERISTICS

POSCNT

TABLE 32-26: QEI MODULE EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)

Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Param.| Symbol Characteristic(! Min. Typ. | Max. | Units Conditions
TQ10 |TtQH TQCK High Synchronous, [Greater of — — ns | Must also meet
Time with Prescaler | (12.5 or 0.5 TcY)/N] + 25 Parameter TQ15
TQM1M |TtQL TQCK Low Synchronous, [Greater of — — ns | Must also meet
Time with Prescaler | (12.5 or 0.5 TcY)/N] + 25 Parameter TQ15
TQ15 |[TtQP TQCP Input Synchronous, [Greater of ( — — ns
Period with Prescaler 25 or Tcy)/N] + 50
TQ20 | TckeXTMRL | Delay from External TxCK — 1 Tcy —
Clock Edge to Timer Increment
Note 1: These parameters are characterized but not tested in manufacturing.
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TABLE 32-46: SPI2 SLAVE MODE (FULL-DUPLEX, CKE =1, CKP = 1, SMP = 0) TIMING
REQUIREMENTS

AC CHARACTERISTICS

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

-40°C < TA < +125°C for Extended

Operating temperature

Param.| Symbol Characteristic(!) Min. Typ.(z) Max. | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 11 MHz |See Note 3
SP72 | TscF SCKx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input 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 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL | First SCKx Edge
SP40 |TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdiV2scL |to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, [SSx | to SCKx T or SCKx 120 — — ns
TssL2scL | Input
SP51 |TssH2dozZ |SSx T to SDOx Output, 10 — 50 ns |See Note 4
High-Impedance
SP52 |TscH2ssH, | SSx T after SCKx Edge 15Tcy +40| — — ns |See Note 4
TscL2ssH
SP60 |TssL2doV |SDOx Data Output Valid after — — 50 ns
SSx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 91 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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TABLE 32-56: ADC MODULE SPECIFICATIONS (10-BIT MODE)

Standard Operating Conditions: 3.0V to 3.6V (see Note 1)
unless otherwise stated
AC CHARACTERISTICS E)perating temperature -sz°C < TA< +85°C for Industrial
-40°C < TA < +125°C for Extended
Param. ‘ Symbol ‘ Characteristic Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
ADC Accuracy (10-Bit Mode) — Measurements with External VREF+/VREF-

AD20b | Nr Resolution 10 data bits bits

AD21b |INL Integral Nonlinearity -1 — +1 LSb |VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 3.6V

AD22b |DNL Differential Nonlinearity >-1 — <1 LSb |VINL = AVsSS = VREFL = 0V,
AVDD = VREFH = 3.6V

AD23b | GERR Gain Error 1 3 6 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V

AD24b | EOFF Offset Error 1 2 3 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V

AD25b |— Monotonicity — — — — | Guaranteed®

ADC Accuracy (10-Bit Mode) — Measurements with Internal VREF+/VREF-

AD20b |Nr Resolution 10 data bits bits

AD21b |INL Integral Nonlinearity -1.5 — +1.5 LSb |VINL = AVss =0V, AVDD = 3.6V

AD22b |DNL Differential Nonlinearity >-1 — <1 LSb |VINL = AVss =0V, AVDD = 3.6V

AD23b | GERR Gain Error 1 5 6 LSb | VINL = AVss = 0V, AVDD = 3.6V

AD24b | EOFF Offset Error 1 2 5 LSb |VINL = AVss =0V, AVDD = 3.6V

AD25b |— Monotonicity — — — — | Guaranteed®

Dynamic Performance (10-Bit Mode)
AD30b |THD Total Harmonic Distortion — — -64 dB
AD31b |SINAD Signal to Noise and 57 58.5 — dB
Distortion
AD32b |SFDR Spurious Free Dynamic 72 — — dB
Range
AD33b |FNYQ Input Signal Bandwidth — — 550 kHz
AD34b |ENOB Effective Number of Bits 9.16 9.4 — bits

Note 1: Device is functional at VBORMIN < VDD < VDDMIN. Analog modules: ADC, Comparator and DAC will have
degraded performance. Device functionality is tested but not characterized. Refer to Parameter BO10 in
Table 32-11 for the minimum and maximum BOR values.

2: The Analog-to-Digital conversion result never decreases with an increase in input voltage and has no
missing codes.
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144-Lead Plastic Thin Quad Flatpack (PH)-16x16x1mm 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

0° MIN

A1 B
L [——
—| (L1) | =
DETAIL A
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Pins N 144
Lead Pitch e 0.40 BSC
Overall Height A - - 1.20
Molded PackageThickness 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
Overall Width D 18.00 BSC
Overall Length E 18.00 BSC
Molded Body Width D1 16.00 BSC
Molded Body Length E1 16.00 BSC
Lead Thickness C 0.09 - 0.20
Lead Width b 0.13 - 0.23

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. 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 C04-155B Sheet 2 of 2
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Revision G (October 2012)

This revision includes updates to the packaging
diagrams in Section 34.0 “Packaging Information”.
Preliminary has been removed and there are minor text
edits throughout the document.
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