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2.7 Oscillator Value Conditions on
Device Start-up

If the PLL of the target device is enabled and
configured for the device start-up oscillator, the
maximum oscillator source frequency must be limited
to 3 MHz < FIN < 5.5 MHz to comply with device PLL
start-up conditions. This means that if the external
oscillator frequency is outside this range, the
application must start-up in the FRC mode first. The
default PLL settings after a POR with an oscillator
frequency outside this range will violate the device
operating speed.

Once the device powers up, the application firmware
can initialize the PLL SFRs, CLKDIV and PLLDBF to a
suitable value, and then perform a clock switch to the
Oscillator + PLL clock source. Note that clock switching
must be enabled in the device Configuration Word.

2.8 Unused 1/Os

Unused I/O pins should be configured as outputs and
driven to a logic-low state.

Alternatively, connect a 1k to 10k resistor between Vss
and unused pins and drive the output to logic low.

2.9 Targeted Applications

» Power Factor Correction (PFC)
- Interleaved PFC
- Critical Conduction PFC
- Bridgeless PFC
« DC/DC Converters
- Buck, Boost, Forward, Flyback, Push-Pull
- Half/Full-Bridge
- Phase-Shift Full-Bridge
- Resonant Converters
* DC/AC
- Half/Full-Bridge Inverter
- Resonant Inverter

Examples of typical application connections are shown
in Figure 2-4 through Figure 2-6.

FIGURE 2-4: INTERLEAVED PFC
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» ADC Channel

PWM PGA/ADC PWM PGA/ADC ADC
Channel

dsPIC33EPXXGS202

Channel Channel

Note: k4, kp and k3 are gains.
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4.3.5 X AND Y DATA SPACES

The dsPIC33EPXXGS202 core has two Data Spaces, X
and Y. These Data Spaces can be considered either
separate (for some DSP instructions) or as one unified
linear address range (for MCU instructions). The Data
Spaces are accessed using two Address Generation
Units (AGUs) and separate data paths. This feature
allows certain instructions to concurrently fetch two
words from RAM, thereby enabling efficient execution of
DSP algorithms, such as Finite Impulse Response (FIR)
filtering and Fast Fourier Transform (FFT).

The X Data Space is used by all instructions and
supports all addressing modes. X Data Space has
separate read and write data buses. The X read data
bus is the read data path for all instructions that view
Data Space as combined X and Y address space. It is
also the X data prefetch path for the dual operand DSP
instructions (MAC class).

The Y Data Space is used in concert with the X Data
Space by the MAC class of instructions (CLR, ED,
EDAC, MAC, MOVSAC, MPY, MPY. N and M5C) to provide
two concurrent data read paths.

Both the X and Y Data Spaces support Modulo Address-
ing mode for all instructions, subject to addressing mode
restrictions. Bit-Reversed Addressing mode is only
supported for writes to X Data Space.

All data memory writes, including in DSP instructions,
view Data Space as combined X and Y address space.
The boundary between the X and Y Data Spaces is
device-dependent and is not user-programmable.

4.4 Memory Resources

Many useful resources are provided on the main
product page of the Microchip web site for the devices
listed in this data sheet. This product page contains the
latest updates and additional information.

441 KEY RESOURCES

» “dsPIC33E/PIC24E Program Memory”
(DS70000613) in the “dsPIC33/PIC24 Family
Reference Manual”

+ Code Samples
 Application Notes
+ Software Libraries
* Webinars

» All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

* Development Tools

© 2015-2016 Microchip Technology Inc.
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TABLE 4-4: TIMER1 THROUGH TIMER3 REGISTER MAP
File 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 All
Name Resets
TMR1 0100 Timer1 Register XXXX
PR1 0102 Period Register 1 FFFF
TICON |0104| TON — TSIDL — — — — — — TGATE | Tckpst [ Tckpso | — [ 1sync | Tes | — [ oooo
TMR2 0106 Timer2 Register XXXX
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register XXXX
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE | TCKPS1 | TCKPSO — — TCS — 0000
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-5: INPUT CAPTURE 1 REGISTER MAP
File | addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit O All
Name Resets
IC1CON1 | 0140 — — ICSIDL | ICTSEL2 | ICTSEL1 | ICTSELO — — — IC1 ICIO ICOV ICBNE ICM2 ICM1 ICMO 0000
IC1CON2| 0142 — — — — — — — — ICTRIG | TRIGSTAT — SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000D
IC1BUF | 0144 Input Capture 1 Buffer Register XXXX
IC1ITMR | 0146 Input Capture 1 Timer Register 0000
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-6: OUTPUT COMPARE 1 REGISTER MAP
File Addr. | Bit15 | Bit14 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 All
Name Resets
OC1CON1 | 0900 — — OCSIDL [OCTSEL2|OCTSEL1|OCTSELO| — — ENFLTA — — OCFLTA |TRIGMODE| OCM2 OCM1 OCMO 0000
OC1CON2 | 0902 | FLTMD | FLTOUT | FLTTRIEN | OCINV — — — — OCTRIG | TRIGSTAT | OCTRIS | SYNCSEL4 | SYNCSEL3 | SYNCSEL2 | SYNCSEL1 | SYNCSELO | 000C
OC1RS 0904 Output Compare 1 Secondary Register XXXX
OC1R 0906 Output Compare 1 Register XXXX
OC1TMR | 0908 Timer Value 1 Register XXXX
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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REGISTER 6-1: RCON: RESET CONTROL REGISTER® (CONTINUED)

bit 3 SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode

0 = Device has not been in Sleep mode
bit 2 IDLE: Wake-up from Idle Flag bit

1 = Device has been in Idle mode

0 = Device has not been in Idle mode
bit 1 BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred

0 = A Brown-out Reset has not occurred
bit 0 POR: Power-on Reset Flag bit

1 = A Power-on Reset has occurred
0 = A Power-on Reset has not occurred

Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.

2:  If the WDTEN<1:0> Configuration bits are ‘11’ (unprogrammed), the WDT is always enabled, regardless
of the SWDTEN bit setting.

DS70005208D-page 72 © 2015-2016 Microchip Technology Inc.
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REGISTER 7-4: INTCONZ2: INTERRUPT CONTROL REGISTER 2

R/W-1 R/W-0 R/W-0 u-0 u-0 U-0 u-0 R/W-0
GIE DISI SWTRAP — — — — AIVTEN
bit 15 bit 8
uU-0 U-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — INT2EP INT1EP INTOEP
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 GIE: Global Interrupt Enable bit

1 = Interrupts and associated IE bits are enabled
0 = Interrupts are disabled, but traps are still enabled

bit 14 DISI: DI SI Instruction Status bit

1 = DI SI instruction is active

0 =Dl Sl instruction is not active
bit 13 SWTRAP: Software Trap Status bit

1 = Software trap is enabled
0 = Software trap is disabled

bit 12-9 Unimplemented: Read as ‘0’
bit 8 AIVTEN: Alternate Interrupt Vector Table Enable

1 = Uses Alternate Interrupt Vector Table
0 = Uses standard Interrupt Vector Table

bit 7-3 Unimplemented: Read as ‘0’

bit 2 INT2EP: External Interrupt 2 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge

bit 1 INT1EP: External Interrupt 1 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge

bit 0 INTOEP: External Interrupt O Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

© 2015-2016 Microchip Technology Inc. DS70005208D-page 83
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10.7 Peripheral Pin Select Registers
REGISTER 10-1: RPINRO: PERIPHERAL PIN SELECT INPUT REGISTER 0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INT1R<7:0>
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 u-0 u-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 INT1R<7:0>: Assign External Interrupt 1 (INT1) to the Corresponding RPn Pin bits

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

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

bit 7-0 Unimplemented: Read as ‘0’

REGISTER 10-2: RPINR1: PERIPHERAL PIN SELECT INPUT REGISTER 1

U-0 u-0 U-0 uU-0 uU-0 uU-0 uU-0 u-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
INT2R<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’ = Bitis cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7-0 INT2R<7:0>: Assign External Interrupt 2 (INT2) to the Corresponding RPn Pin bits

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

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

© 2015-2016 Microchip Technology Inc. DS70005208D-page 115
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REGISTER 10-10: RPINR20: PERIPHERAL PIN SELECT INPUT REGISTER 20

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SCK1INR7 SCK1INR6 | SCK1INR5 | SCK1INR4 | SCK1INR3 | SCK1INR2 SCK1INR1 | SCK1INRO
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
SDIMR7 SDI1R6 SDI1R5 SDI1R4 SDI1R3 SDI1R2 SDI1R1 SDI1R0O
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-8 SCK1INR<7:0>: Assign SPI1 Clock Input (SCK1) to the Corresponding RPn Pin bits

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

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

bit 7-0 SDI1R<7:0>: Assign SPI1 Data Input (SDI1) to the Corresponding RPn Pin bits

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

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

DS70005208D-page 122 © 2015-2016 Microchip Technology Inc.
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REGISTER 10-24: RPORS: PERIPHERAL PIN SELECT OUTPUT REGISTER 8

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

— — RP177R5 RP177R4 RP177R3 RP177R2 RP177R1 RP177R0
bit 15 bit 8

U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP176R5 RP176R4 RP176R3 RP176R2 RP176R1 RP176R0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP177R<5:0>: Peripheral Output Function is Assigned to RP177 Output Pin bits

(see Table 10-2 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP176R<5:0>: Peripheral Output Function is Assigned to RP176 Output Pin bits

(see Table 10-2 for peripheral function numbers)

REGISTER 10-25: RPOR9: PERIPHERAL PIN SELECT OUTPUT REGISTER 9

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP179R5 RP179R4 RP179R3 RP179R2 RP179R1 RP179R0
bit 15 bit 8

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

— — RP178R5 RP178R4 RP178R3 RP178R2 RP178R1 RP178R0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP179R<5:0>: Peripheral Output Function is Assigned to RP179 Output Pin bits

(see Table 10-2 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP178R<5:0>: Peripheral Output Function is Assigned to RP178 Output Pin bits

(see Table 10-2 for peripheral function numbers)

© 2015-2016 Microchip Technology Inc. DS70005208D-page 131
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FIGURE 15-2: SIMPLIFIED CONCEPTUAL BLOCK DIAGRAM OF THE HIGH-SPEED PWM
“—> PTCON, PTCON2 Module Control and Timin:
STCON, STCON2 9 SYNCI1 SYNCI2
PWMKEY I%
r ——m—m—m— — = = = = = = == = = = — — — — — hl
< > PTPER | SEVTCMP | Special Event Compare Trigger | 'EI SYNCO1
I I
| ,_V Special Event |
Comparator >
| Comparator E‘ Postscaler | special Event Trigger |
y
| Master Time Base Counter |
|
Prescaler Primary Master Time Base
_______________________ |
Y j—»&l SYNCO2
< N SEVTCMP | Special Event Compare Trigger |
i v |
| Special Event |
Comparator '—P >
| E‘ Postscaler | gpecial Event Trigger |
| Master Time Base Counter |
Clock
| SMTMR Secondary Master Time Base
L - —_ - —_ |
< #I MDC | Master Duty Cycle Register
c
o 2| @ r— - - -—--—---—-—-—-—-—-— - - - - - - - = a
a 8 5 PWM Generator 1
2| S | |
® £ 2
8 5|3 L[ mux |
Y E ° | |
© | © [
- g 5 Comparator | hd » PWM Output Mode L
o _»| A PWMCAPX Control Logic |
g ) |
§ | ADC Trigger User Override Logic DeadTime Pin
»[ PTMRx - —»< PWM1H
P I‘ 4 Comparator Current-Limit Logic C&r;]t;’gl —[—"XI BWMIL
< g Override Logic
! PHASEXx 9
|A TRIGx Fault Override Logic L » Y |
| Secondary PWMx_ |
J A A A
| F 7 |
| Interrupt  [€—] _Faultand |
Comparator nterrup c Pl
. urrent-Limit FLTx
| Logic Logic A | XI
| ADC Trigger A A |
c » STMRx
5 N |
BN >| 4> SPHASEx |
=
gl o STRIGx FCLCONx | locONx | | [ALTDTRx
S| 9| o | PWMCONXx A |
3 9|2 | AUXCONx TRGCONX LEBCONx | DTRx |
= Y 4
o2 | |
5|2 \ 4 \ 4 A\ 4 v
= Lo |
=
> —{X] PWMxH
B
: PWM Generator 2 — PWM Generator 3 —DX] PWMxL
«—> —{X] FLT

DS70005208D-page 154 © 2015-2016 Microchip Technology Inc.



dsPIC33EPXXGS202 FAMILY

REGISTER 15-1: PTCON: PWM TIME BASE CONTROL REGISTER (CONTINUED)

bit 3-0 SEVTPS<3:0>: PWM Special Event Trigger Output Postscaler Select bits®
1111 = 1:16 Postscaler generates a Special Event Trigger on every sixteenth compare match event

0001 = 1:2 Postscaler generates a Special Event Trigger on every second compare match event
0000 = 1:1 Postscaler generates a Special Event Trigger on every compare match event

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the Period register with a value that is slightly larger than the expected period of
the external synchronization input signal.

REGISTER 15-2: PTCON2: PWM CLOCK DIVIDER SELECT REGISTER 2

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0

bit 15 bit 8
uU-0 U-0 uU-0 U-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV<2:0>(!)

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-3 Unimplemented: Read as ‘0’

bit 2-0 PCLKDIV<2:0>: PWM Input Clock Prescaler (Divider) Select bits?)

111 = Reserved

110 = Divide-by-64, maximum PWM timing resolution

101 = Divide-by-32, maximum PWM timing resolution

100 = Divide-by-16, maximum PWM timing resolution

011 = Divide-by-8, maximum PWM timing resolution

010 = Divide-by-4, maximum PWM timing resolution

001 = Divide-by-2, maximum PWM timing resolution

000 = Divide-by-1, maximum PWM timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.
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REGISTER 15-26: AUXCONx: PWMx AUXILIARY CONTROL REGISTER

R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
HRPDIS HRDDIS — — BLANKSEL3 | BLANKSEL2 | BLANKSEL1 | BLANKSELO
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHOPSEL3 | CHOPSEL2 | CHOPSEL1 | CHOPSELO | CHOPHEN | CHOPLEN
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 HRPDIS: High-Resolution PWMx Period Disable bit

1 = High-resolution PWMx period is disabled to reduce power consumption
0 = High-resolution PWMx period is enabled

bit 14 HRDDIS: High-Resolution PWMx Duty Cycle Disable bit

1 = High-resolution PWMx duty cycle is disabled to reduce power consumption
0 = High-resolution PWMx duty cycle is enabled

bit 13-12 Unimplemented: Read as ‘0’
bit 11-8 BLANKSEL<3:0>: PWMx State Blank Source Select bits

The selected state blank signal will block the current-limit and/or Fault input signals
(if enabled via the BCH and BCL bits in the LEBCONX register).
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = Reserved
0100 = Reserved
0011 = PWM3H is selected as the state blank source
0010 = PWM2H is selected as the state blank source
0001 = PWM1H is selected as the state blank source
0000 = No state blanking
bit 7-6 Unimplemented: Read as ‘0’
bit 5-2 CHOPSEL<3:0>: PWMx Chop Clock Source Select bits
The selected signal will enable and disable (chop) the selected PWMx outputs.
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = Reserved
0100 = Reserved
0011 = PWM3H is selected as the chop clock source
0010 = PWMZ2H is selected as the chop clock source
0001 = PWM1H is selected as the chop clock source
0000 = Chop clock generator is selected as the chop clock source

bit 1 CHOPHEN: PWMxH Output Chopping Enable bit
1 = PWMxH chopping function is enabled
0 = PWMxH chopping function is disabled

bit 0 CHOPLEN: PWMxL Output Chopping Enable bit

1 = PWMxL chopping function is enabled
0 = PWMxL chopping function is disabled

© 2015-2016 Microchip Technology Inc. DS70005208D-page 175
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NOTES:
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18.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note 1: This data sheet summarizes the
features of the dsPIC33EPXXGS202
family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to “Universal Asynchro-
nous Receiver Transmitter (UART)”
(DS70000582) in the “dsPIC33/PIC24
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

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 dsPIC33EPXXGS202 family of devices contains
one UART module.

The Universal Asynchronous Receiver Transmitter

(UART) module is one of the serial I/O modules
available in the dsPIC33EPXXGS202 device family.
The UART is a full-duplex, asynchronous system that
can communicate with peripheral devices, such as
personal computers, LIN/J2602, RS-232 and RS-485
interfaces. The module also supports a hardware flow
control option with the U1CTS and U1RTS pins, and
also includes an IrDA® encoder and decoder.

FIGURE 18-1:

The primary features of the UART1 module are:

* Full-Duplex, 8 or 9-Bit Data Transmission through
the U1TX and U1RX Pins

» Even, Odd or No Parity Options (for 8-bit data)

* One or Two Stop bits

» Hardware Flow Control Option with U1CTS and
U1RTS Pins

* Fully Integrated Baud Rate Generator with 16-Bit
Prescaler

» Baud Rates Ranging from 4.375 Mbps to 67 bps in
16x mode at 60 MIPS

» Baud Rates Ranging from 17.5 Mbps to 267 bps in
4x mode at 60 MIPS

» 4-Deep First-In First-Out (FIFO) Transmit Data
Buffer

» 4-Deep FIFO Receive Data Buffer
* Parity, Framing and Buffer Overrun Error Detection
+ Support for 9-bit mode with Address Detect
(9th bit = 1)
» Transmit and Receive Interrupts
» A Separate Interrupt for all UART1 Error Conditions
» Loopback mode for Diagnostic Support
» Support for Sync and Break Characters
» Support for Automatic Baud Rate Detection
+ IrDA® Encoder and Decoder Logic
» 16x Baud Clock Output for IrDA Support

A simplified block diagram of the UART1 module is
shown in Figure 18-1. The UART1 module consists of

these key hardware elements:

» Baud Rate Generator
» Asynchronous Transmitter
» Asynchronous Receiver

UART1 SIMPLIFIED BLOCK DIAGRAM

Baud Rate Generator

— IrDA® >

—®| Hardware Flow Control < )} <] UTRTS/BCLK1
J L UicTs

— UART1 Receiver -—eo > X U1RX

—®|  UART1 Transmitter y D U1TX
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FIGURE 19-1:

ADC MODULE BLOCK DIAGRAM

AVDD AVss

Ty

Voltage Reference
ANO & ’  Reference
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VREF_Band GapH)———»| —
Divider
(CLKDIV<5:0> bits)

Clock Selection
(CLKSEL<1:0> bits)

|
AUX
Clock

Instruction FRC
Clock

Fosc

Note 1: PGA1, PGA2 and VREF_Band Gap are internal analog inputs and are not available on device pins.
2:  Shared ADC core does not support pseudo-differential operation.
3: If the dedicated core uses an alternate channel, then shared core function cannot be used.
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TABLE 22-1: CONFIGURATION REGISTER MAP
Device
Name | Address | Memory Size | Bits 23-16 Bit 15 Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit9 | Bit8 Bit 7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
(Kbytes)

002B80 16

FSEC — AIVTDIS — — — CSS <2:0> CWRP GSS <1:0> GWRP — BSEN BSS <1:0> BWRP
005780 32
002B90 16

FBSLIM — — — — BSLIM <12:0>
005790 32
002B94 16

FSIGN — Reserved® | — — — — = | = — — — — — — — — —
005794 32
002B98 16

FOSCSEL — — — — — — — — — IESO — — — — FNOSC<2:0>
005798 32
002B9C 16

FOSC — — — — — — — — | PLLKEN FCKSM<1:0> IOL1WAY — — | OSCIOFNC | POSCMD<1:0>
00579C 32
002BA0 16

FWDT — — — — — — — | WDTWIN<1:0> | WINDIS WDTEN<1:0> WDTPRE WDTPOST <3:0>
0057A0 32
002BA4 16

FPOR — — — — — — = | = — — — — — — — — | Reserved®
0057A4 32
002BA8 16

FICD — — = | = — = || = | = — | Reserved® | — | JTAGEN — — — ICS <1:0>
0057A8 32
002BAC 16 1

FDEVOPT — — — — — — — | = — — — — — — | Reserved® | — | PWMLOCK
0057AC 32
002BB0 16

FALTREG — — — — — — — — — — CTXT2 <2:0> — CTXT1 <2:0>
0057B0 32

Note 1: These bits are reserved and must be programmed as ‘1’.

2:

This bit is reserved and must be programmed as ‘0’.
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TABLE 25-6: DC CHARACTERISTICS: OPERATING CURRENT (IDD)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Parilrgeter Typ. Max. Units Conditions

Operating Current (Ipp)®
DC20d 5 10 mA -40°C
DC20a 5 10 mA +25°C

3.3V 10 MIPS
DC20b 5 10 mA +85°C
DC20c 5 10 mA +125°C
DC22d 10 15 mA -40°C
DC22a 10 15 mA +25°C

3.3V 20 MIPS
DC22b 10 15 mA +85°C
DC22c 10 15 mA +125°C
DC24d 15 20 mA -40°C
DC24a 15 20 mA +25°C

3.3V 40 MIPS
DC24b 15 20 mA +85°C
DC24c 15 20 mA +125°C
DC25d 20 28 mA -40°C
DC25a 20 28 mA +25°C

3.3V 60 MIPS
DC25b 20 28 mA +85°C
DC25¢ 20 28 mA +125°C
DC26d 30 35 mA -40°C
DC26a 30 35 mA +25°C 3.3V 70 MIPS
DC26b 30 35 mA +85°C
Note 1: IDD is primarily a function of the operating voltage and frequency. Other factors, such as 1/O pin loading

and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact
on the current consumption. The test conditions for all IDD measurements are as follows:

+ Oscillator is configured in EC mode with PLL, OSC1 is driven with external square wave from
rail-to-rail (EC Clock Overshoot/Undershoot < 250 mV required)

* CLKO is configured as an I/O input pin in the Configuration Word

+ All'l/O pins are configured as outputs and driving low

+ MCLR = Vbbp, WDT and FSCM are disabled

+ CPU, SRAM, program memory and data memory are operational

* No peripheral modules are operating or being clocked (defined PMDx bits are all ones)
» CPU executing:

whi | e(1)
{
NCP() ;
}

» JTAG is disabled
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TABLE 25-35: SPI1 SLAVE MODE (FULL-DUPLEX, CKE = 1, CKP =0, SMP =0)
TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Pi{gm Symbol Characteristic(t) Min. Typ.@| Max. | Units Conditions
SP70 |FscP Maximum SCK1 Input — — | Lesserof: | MHz |(Note 3)
Frequency Fpor 15
SP72 | TscF SCK1 Input Fall Time — — — ns | See Parameter DO32
(Note 4)
SP73 |TscR SCK1 Input Rise Time — — — ns | See Parameter DO31
(Note 4)
SP30 |TdoF SDO1 Data Output Fall Time — — — ns | See Parameter DO32
(Note 4)
SP31 |TdoR SDO1 Data Output Rise Time — — — ns | See Parameter DO31
(Note 4)
SP35 |TscH2doV, | SDO1 Data Output Valid After — 6 20 ns
TscL2doV |SCK1 Edge
SP36 | TdoV2scH, | SDO1 Data Output Setup to 30 — — ns
TdoV2scL |First SCK1 Edge
SP40 | TdiV2scH, |Setup Time of SDI1 Data Input 30 — — ns
TdiV2scL |to SCK1 Edge
SP41 | TscH2diL, |Hold Time of SDI1 Data Input 30 — — ns
TscL2diL |to SCK1 Edge
SP50 |TsslL2scH, |SS1{ to SCK1 T or SCK1{ 120 — — ns
TssL2scL | Input
SP51 |TssH2doZ |SS1 T to SDO1 Output 10 — 50 ns |(Note 4)
High-Impedance
SP52 |TscH2ssH, |SS1 T after SCK1 Edge 1.5Tcy +40| — — ns |(Note 4)
TsclL2ssH
SP60 |TssL2doV |SDO1 Data Output Valid After — — 50 ns
SS1 Edge
Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ.” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCK1 is 66.7 ns. Therefore, the SCK1 clock generated by the master must
not violate this specification.
4: Assumes 50 pF load on all SPI1 pins.

© 2015-2016 Microchip Technology Inc.
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FIGURE 25-16: SPI1 SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP =0)
TIMING CHARACTERISTICS

SP60
Sst e

. SP50

=
SCK1 S
(CkP=0) !

SP72 sP7 .

SDO1 41 MSb X Bit14---§§--1. X LSb
l ' ) f

]
— -

SDI1

L SP41

SP40

Note: Refer to Figure 25-1 for load conditions.
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

http://www.microchip.com/packaging

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

VIEW A-A

Microchip Technology Drawing C04-052C Sheet 1 of 2
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28-Lead Plastic Quad Flat, No Lead Package (MM) — 6x6x0.9 mm Body [QFN-S]
with 0.40 mm Contact Length

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

| c |
| w2 |
o dJLLUUL -
c | [ [ 1] ? 6
= E—
L B0000002 =
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4.70
Optional Center Pad Length T2 4.70
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.40
Contact Pad Length (X28) Y1 0.85
Distance Between Pads G 0.25

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

Microchip Technology Drawing No. C04-2124A
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