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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

FIGURE 4-2: MEMORY MAP ON RESET FOR PIC32MX120/220 DEVICES (8 KB RAM, 32 KB FLASH)
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2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS60001115) in the “PIC32 Family Reference Manual”) and can be changed by initializa-
tion code provided by end-user development tools (refer to the specific development tool
documentation for information).

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

FIGURE 4-5: MEMORY MAP ON RESET FOR PIC32MX170/270 DEVICES (64 KB RAM, 256 KB FLASH)
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Note 1: Memory areas are not shown to scale.

2: The size of this memory region is programmable (see Section 3. “Memory Organization”
(DS60001115) in the “PIC32 Family Reference Manual”) and can be changed by initializa-
tion code provided by end-user development tools (refer to the specific development tool
documentation for information).
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

7.0 INTERRUPT CONTROLLER

Note:  This data sheet summarizes the features
of the PIC32MX1XX/2XX 28/36/44-pin
Family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 8. “Interrupt Con-
troller” (DS60001108), which is available
from the Documentation > Reference
Manual section of the Microchip PIC32
web site (www.microchip.com/pic32).

PIC32MX1XX/2XX 28/36/44-pin Family devices gener-
ate interrupt requests in response to interrupt events
from peripheral modules. The interrupt control module
exists externally to the CPU logic and prioritizes the
interrupt events before presenting them to the CPU.

The PIC32MX1XX/2XX 28/36/44-pin Family interrupt
module includes the following features:

* Up to 64 interrupt sources

* Up to 44 interrupt vectors

+ Single and multi-vector mode operations

» Five external interrupts with edge polarity control
* Interrupt proximity timer

» Seven user-selectable priority levels for each
vector

» Four user-selectable subpriority levels within each
priority
» Software can generate any interrupt

» User-configurable Interrupt Vector Table (IVT)
location

» User-configurable interrupt vector spacing

Note:  The dedicated shadow register set is not
present on PIC32MX1XX/2XX 28/36/44-
pin Family devices.

A simplified block diagram of the Interrupt Controller
module is illustrated in Figure 7-1.

FIGURE 7-1: INTERRUPT CONTROLLER MODULE BLOCK DIAGRAM
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 9-2: DMASTAT: DMA STATUS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 — — — — — — — —
u-0 u-0 U-0 U-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
7:0 u-0 u-0 u-0 u-0 R-0 R-0 R-0 R-0
’ — — — — RDWR DMACH<2:0>
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 31-4 Unimplemented: Read as ‘0’
bit 3 RDWR: Read/Write Status bit

1 = Last DMA bus access was a read
0 = Last DMA bus access was a write

bit2-0 DMACH<2:0>: DMA Channel bits
These bits contain the value of the most recent active DMA channel.

REGISTER 9-3: DMAADDR: DMA ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
RO RO RO RO RO RO RO RO
31:24 DMAADDR<31:24>
R0 | R0 | R0 | R0 | RO | R0 | RO | R0
23:16
DMAADDR<23:16>
. R-0 | rRo [ rRo | RrRo | RO | RO | RO | RO
158 DMAADDR<15:8>
_ R0 | R0 | R-0 | R0 | RO | R0 | RO | R-0
70 DMAADDR<7:0>
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 31-0 DMAADDR<31:0>: DMA Module Address bits
These bits contain the address of the most recent DMA access.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 89
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16.1

Output Compare Control Registers

TABLE 16-1: OUTPUT COMPARE 1-OUTPUT COMPARE 5 REGISTER MAP
@ Bits
O~ o ] %]
o * S =g 2
S o ) = »
Lo | E o &
Tg ; &9 g = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 2317 22/6 21/5 20/4 19/3 18/2 17/1 16/0 —
= [a1] <
£
31116 — = = = = = = = = = = = = = = — Joooo
3000 |[OC1CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16
3010 | OC1R OC1R<31:0> XXX
15:0 XXXX
31:16
3020 | OC1RS OC1RS<31:0> XXXX
15:0 XXXX
3200 [oc2conPel — — — — — — — — — — — — — — — — 0000
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16
3210 | OC2R OC2R<31:0> XXXX
15:0 XXXX
3220 | oc2rs |28 OC2RS<31:0> XXX
15:0 XXXX
31116 — = = = = = = = = = = = = = = —  |ooo0
3400 |OC3CON
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
3410 | ocar [2116 OC3R<31:0> XXX
15:0 XXXX
3420 | oc3rs |31:16 OC3RS<31:0> XXX
15:0 XXXX
3600 [0C4cON|Iel — — — — — — — — — — — — — — — — |0000
15:0 ON — SIDL — — — — — — — 0C32 OCFLT | OCTSEL OCM<2:0> 0000
31:16
3610 | OC4R OC4R<31:0> XXXX
15:0 XXXX
3620 | ocars |31:16 OC4RS<31:0> XXX
15:0 XXXX
150 ON = SIDL = — = = — = — 0C32 | OCFLT | OCTSEL OCM<2:0> 0000
31:16
3810 | OC5R OC5R<31:0> XXX
15:0 XXXX
31:16 XXXX
3820 | OC5RS OC5RS<31:0>
15:0 XXXX
Legend: X = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table have corresponding CLR, SET and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 11.2 “CLR, SET and INV Registers” for

more information.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 21-3:

RTCTIME: RTC TIME VALUE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
. u-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 — — HR10<1:0> HRO01<3:0>
_ U-0 RIW-x RWx | RWx RIW-x RWx | RWx | RWx
23:16 — MIN10<2:0> MINO1<3:0>
. u-0 RW-x | Rwx | Rwx RW-x RW-x |  RW-x | RWx
15:8 — SEC10<2:0> SEC01<3:0>
u-0 u-0 u-0 u-0 u-0 u-o u-0 u-0
7:0 — — — — — — — —
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 31-30
bit 29-28
bit 27-24
bit 23

bit 22-20
bit 19-16
bit 15

bit 14-12
bit 11-8
bit 7-0

Unimplemented: Read as ‘0’
HR10<1:0>: Binary-Coded Decimal Value of Hours bits, 10s place digit; contains a value from 0 to 2

HRO01<3:0>: Binary-Coded Decimal Value of Hours bits, 1s place digit; contains a value from 0 to 9
Unimplemented: Read as ‘0’
MIN10<2:0>: Binary-Coded Decimal Value of Minutes bits, 10s place digit; contains a value from 0 to 5
MINO01<3:0>: Binary-Coded Decimal Value of Minutes bits, 1s place digit; contains a value from 0 to 9

Unimplemented: Read as ‘0’
SEC10<2:0>: Binary-Coded Decimal Value of Seconds bits, 10s place digit; contains a value from 0 to 5
SECO01<3:0>: Binary-Coded Decimal Value of Seconds bits, 1s place digit; contains a value from 0 to 9

Unimplemented: Read as ‘0’

Note:

This register is only writable when RTCWREN =1 (RTCCON<3>).

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 21-4:

RTCDATE: RTC DATE VALUE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
31:24 YEAR10<3:0> YEARO01<3:0>
U-0 U0 U-0 R/W-x RIW-x RWx | RWx | RWwx
23:16 — — — MONTH10 MONTHO01<3:0>
u-0 u-0 RW-x RW-x RW-x RW-x |  RWx | RWx
15:8 — — DAY 10<1:0> DAY01<3:0>
_ u-0 u-0 U-0 u-0 U-0 RW-x | RW-x | RWx
70 — — — — — WDAY01<2:0>
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 31-28
bit 27-24
bit 23-21
bit 20

bit 19-16
bit 15-14
bit 13-12
bit 11-8
bit 7-3
bit 2-0

YEAR10<3:0>: Binary-Coded Decimal Value of Years bits, 10s place digit; contains a value from 0 to 9

YEARO01<3:0>: Binary-Coded Decimal Value of Years bits, 1s place digit; contains a value from 0 to 9

Unimplemented: Read as ‘0’

MONTH10: Binary-Coded Decimal Value of Months bits, 10s place digit; contains a value of 0 or 1
MONTHO01<3:0>: Binary-Coded Decimal Value of Months bits, 1s place digit; contains a value from 0 to 9
Unimplemented: Read as ‘0’

DAY10<1:0>: Binary-Coded Decimal Value of Days bits, 10s place digit; contains a value of 0 to 3

DAY01<3:0>: Binary-Coded Decimal Value of Days bits, 1s place digit; contains a value from 0 to 9

Unimplemented: Read as ‘0’
WDAY01<2:0>: Binary-Coded Decimal Value of Weekdays bits; contains a value from 0 to 6

Note:

This register is only writable when RTCWREN =1 (RTCCON<3>).

DS60001168J-page 206
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

FIGURE 22-2:

ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM

FRC® ___ yIDiv2

Tre®

ADRC

ADCS<7:0>

|

TAD

ADC Conversion
Clock Multiplier

Note 1: See Section 30.0“

2:

A 4

2,4,..,512

Refer to Figure 8-1 in Section 8.0 “Oscillator Configuration” for more information.

Electrical Characteristics” for the exact FRC clock value.

\e
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 27-2: DEVCFGL1: DEVICE CONFIGURATION WORD 1

Bit
Range

Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0

31:24

r-1 r-1 r-1 r-1 r-1 r-1 R/P R/P

— FWDTWINSZ<1:0>

23:16

R/P R/P r-1 R/P R/P R/P R/P | R/P

FWDTEN WINDIS = WDTPS<4:0>

15:8

R/P R/P R/P R/P r-1 R/P R/P | R/P

FCKSM<1:0> FPBDIV<1:0> — OSCIOFNC POSCMOD<1:0>

7:0

R/P r-1 R/P r-1 r-1 R/P R/P | R/P

IESO = FSOSCEN = = FNOSC<2:0>

Legend:

r = Reserved bit P = Programmable 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 31-26
bit 25-24

bit 23

bit 22

bit 21
bit 20-16

Note 1:

Reserved: Write ‘1’
FWDTWINSZ<1:0>: Watchdog Timer Window Size bits

11 = Window size is 25%
10 = Window size is 37.5%
01 = Window size is 50%
00 = Window size is 75%

FWDTEN: Watchdog Timer Enable bit

1 = Watchdog Timer is enabled and cannot be disabled by software
0 = Watchdog Timer is not enabled; it can be enabled in software

WINDIS: Watchdog Timer Window Enable bit

1 = Watchdog Timer is in non-Window mode
0 = Watchdog Timer is in Window mode

Reserved: Write ‘1’
WDTPS<4:0>: Watchdog Timer Postscale Select bits

10100 = 1:1048576
10011 = 1:524288
10010 = 1:262144
10001 = 1:131072
10000 = 1:65536
01111 = 1:32768
01110 = 1:16384
01101 = 1:8192
01100 = 1:4096
01011 = 1:2048
01010 = 1:1024
01001 = 1:512
01000 = 1:256
00111 = 1:128
00110

All other combinations not shown result in operation = 10100

Do not disable the Posc (POSCMOD = 11) when using this oscillator source.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 243



PIC32MX1XX/2XX 28/36/44-PIN FAMILY

REGISTER 27-4: DEVCFG3: DEVICE CONFIGURATION WORD 3

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 |27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/P R/P R/P R/P r-1 r-1 r-1 r-1
31:24 FVBUSONIO | FUSBIDIO | IOL1WAY | PMDL1WAY — — — —
r-1 r-1 r-1 r-1 r-1 r-1 r-1 r-1
23:16 — — — — — — — —
] R/P R/P R/P R/P R/P R/P R/P R/P
15:8 USERID<15:8>
_ R/P R | rRP | RIP | rP | RP | RP RIP
[ USERID<7:0>
Legend: r = Reserved bit P = Programmable 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 31 FVBUSONIO: USB VBUSON Selection bit
1 = VBUSON pin is controlled by the USB module
0 = VVBUSON pin is controlled by the port function
bit 30 FUSBIDIO: USB USBID Selection bit

1 = USBID pin is controlled by the USB module
0 = USBID pin is controlled by the port function

bit 29 IOL1WAY: Peripheral Pin Select Configuration bit
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations
bit 28 PMDI1WAY: Peripheral Module Disable Configuration bit
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations
bit 27-16 Reserved: Write ‘1’
bit 15-0 USERID<15:0>: User ID bits
This is a 16-bit value that is user-defined and is readable via ICSP™ and JTAG.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 247



PIC32MX1XX/2XX 28/36/44-PIN FAMILY

28.0 INSTRUCTION SET

The PIC32MX1XX/2XX family instruction set
complies with the MIPS32® Release 2 instruction set
architecture. The PIC32 device family does not
support the following features:

» Core extend instructions

» Coprocessor 1 instructions

» Coprocessor 2 instructions

Note: Refer to “MIPS32® Architecture for
Programmers Volume II: The MIPS32®
Instruction Set” at www.imgtec.com for
more information.

© 2011-2016 Microchip Technology Inc. DS60001168J-page 251
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

30.0 ELECTRICAL CHARACTERISTICS

This section provides an overview of the PIC32MX1XX/2XX 28/36/44-pin Family electrical characteristics for
devices that operate at 40 MHz. Refer to Section 31.0 “50 MHz Electrical Characteristics” for additional
specifications for operations at higher frequency. Additional information will be provided in future revisions of this
document as it becomes available.

Absolute maximum ratings for the PIC32MX1XX/2XX 28/36/44-pin Family devices are listed below. Exposure to these
maximum rating conditions for extended periods may affect device reliability. Functional operation of the device at these
or any other conditions, above the parameters indicated in the operation listings of this specification, is not implied.

Absolute Maximum Ratings
(See Note 1)

Ambient temperature UNAer DI@S..........ooouiiiiiii e s -40°C to +105°C
StOrage tEMPEIALUIE ... ..ot e et e e et e s e e et e e et e e e nn e -65°C to +150°C
Voltage on VDD With re€SPECE 10 VSS ....eiieiiiiie e e e e e e e e e e e e e e e e e nnennnes -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant, with respect to VSS (NOt€ 3)......ccoovvviieiiiiiiiiiree e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to VSS when VDD > 2.3V (NOte 3).....ccevevviiiiiieeiiieieeeeee, -0.3V to +5.5V
Voltage on any 5V tolerant pin with respect to Vss when VDD < 2.3V (NOte 3).....cceeviiiiriieiiiieceeee e -0.3V to +3.6V
Voltage on D+ or D- pin with reSpect to VUSB3V3 .........ceeiiiiiiiiiiieiieeeee e -0.3V to (VusB3vs + 0.3V)
Voltage on VBUS With reSPECE t0 VSS ...ttt -0.3V to +5.5V
Maximum CUIreNt QUL OF VSS PIN(S) ..veeeeeieriiiiee ittt e et ee ettt e e e et e e e s e et ee e e e e e s sr e e e e e s easaeeeassessnseeeseesnaseeeeaesan 300 mA
Maximum current into VDD PIN(S) (NOTE 2)...ciiiiiiiieiee ettt e e e e e s e e e s e eae e e e e e s e snreeeeeesnsreeaaeaan 300 mA
Maximum output current SUNK BY @ny /O PiN.........coiiuiiiiiioeiee et e e e e e e e e s eb e e e e e e nraes 15 mA
Maximum output current sourced by any 1/0 Pin .......oo o 15 mA
Maximum current SUNK DY @ll POIS ........oiiiie e 200 mA
Maximum current sourced by all POrtS (NOTE 2) ......oo ittt e et e e e e e e e nneeeeaaeaas 200 mA

Note 1: Stresses above those listed under “ Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions,
above those indicated in the operation listings of this specification, is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 30-2).

See the “Pin Diagrams” section for the 5V tolerant pins.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY
ANALOG-TO-DIGITAL CONVERSION (10-BIT MODE) TIMING

CHARACTERISTICS (ASAM = 0, SSRC<2:0> = 000)

FIGURE 30-18:
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(DS60001104) in the “PIC32 Family Reference Manual”.

@ — Software clears ADxCON. SAMP to start conversion.
@ — Sampling ends, conversion sequence starts.

@ — Sampling starts after discharge period. TSAMP is described in Section 17. “10-bit Analog-to-Digital Converter (ADC)"
(® - Convert bit 9.

@ — Software sets ADXCON. SAMP to start sampling.

— One TAD for end of conversion.

® - Convert bit 8.
@ — Convert bit 0.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 30-39: PARALLEL MASTER PORT WRITE TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +105°C for V-temp

Param.

No. | Symbol Characteristics® Min. | Typ. | Max. | Units Conditions
PM11 | TWR PMWR Pulse Width — 1TPB — — —
PM12 |Tbvsu Data Out Valid before PMWR or — 2TPB — — —
PMENB goes Inactive (data setup
time)

PM13 |TpvHoLD |PMWR or PMEMB Invalid to Data — 1TPB — — —
Out Invalid (data hold time)

Note 1. These parameters are characterized, but not tested in manufacturing.

TABLE 30-40: OTG ELECTRICAL SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)

Operating temperature

-40°C < TA £ +85°C for Industrial
-40°C < TA < +105°C for V-temp

Pz?\lrgm. Symbol Characteristics® Min. | Typ. | Max. | Units Conditions
USB313 |VusB3v3 |USB Voltage 3.0 — 3.6 V  |Voltage on VusB3v3
must be in this range
for proper USB
operation
USB315 |ViLusB  |Input Low Voltage for USB Buffer — — 0.8 Vv —
USB316 |VIHUSB |Input High Voltage for USB Buffer 2.0 — — \% —
USB318 |VDIFs Differential Input Sensitivity — — 0.2 \% The difference
between D+ and D-
must exceed this value
while VCM is met
USB319 |VCM Differential Common Mode Range 0.8 — 25 \% —
USB320 |ZouT Driver Output Impedance 28.0 — 44.0 Q —
USB321 |VoL Voltage Output Low 0.0 — 0.3 V 1.425 kQ load
connected to VUSB3v3
USB322 |VoH Voltage Output High 2.8 — 3.6 \% 1.425 kQ load
connected to ground
Note 1. These parameters are characterized, but not tested in manufacturing.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

TABLE 31-8:

SPIx MODULE SLAVE MODE (CKE = 0) TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)

Operating temperature -40°C < TA < +85°C for Industrial

-40°C < TA<+105°C for V-temp
Pa’\:(e)lm. Symbol Characteristics Min. Typ. | Max. | Units Conditions
MSP70 | TscL SCKXx Input Low Time (Note 1,2) Tsck/2 — — ns —
MSP71 | TscH SCKXx Input High Time (Note 1,2) Tsck/2 — — ns —
MSP51 | TssH2p0Z |SSx T to SDOx Output — 25 ns —
High-Impedance (Note 2)

Note

TABLE 31-9:

1. These parameters are characterized, but not tested in manufacturing.
2:  The minimum clock period for SCKx is 40 ns.

SPIx MODULE SLAVE MODE (CKE = 1) TIMING REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.3V to 3.6V
(unless otherwise stated)

Operating temperature -40°C < TA <+85°C for Industrial

Pz’i\lr(a)lm. Symbol Characteristics Min. Typical | Max. | Units Conditions
SP70 |TscL SCKXx Input Low Time (Note 1,2) | Tsck/2 — — ns —
SP71 |TscH SCKXx Input High Time (Note 1,2) | Tsck/2 — — ns —
Note

1. These parameters are characterized, but not tested in manufacturing.
2:  The minimum clock period for SCKx is 40 ns.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

APPENDIX A: REVISION HISTORY

Revision A (May 2011)

This is the initial released version of this document.

Revision B (October 2011)

The following two global changes are included in this
revision:

» All packaging references to VLAP have been
changed to VTLA throughout the document
» All references to VCORE have been removed

< All occurrences of the ASCL1, ASCL2, ASDA1, and
ASDAZ2 pins have been removed

» V-temp temperature range (-40°C to +105°C) was
added to all electrical specification tables

TABLE A-1: MAJOR SECTION UPDATES

This revision includes the addition of the following
devices:

* PIC32MX130F064B
* PIC32MX130F064C
* PIC32MX130F064D
* PIC32MX150F128B
* PIC32MX150F128C PIC32MX250F128C
* PIC32MX150F128D * PIC32MX250F128D

Text and formatting changes were incorporated
throughout the document.

PIC32MX230F064B
PIC32MX230F064C
PIC32MX230F064D
PIC32MX250F128B

All other major changes are referenced by their
respective section in Table A-1.

Section

Update Description

Flash and 32 KB SRAM) with Audio
and Graphics Interfaces, USB, and

Advanced Analog” Diagrams”)

“32-bit Microcontrollers (up to 128 KB | Split the existing Features table into two: PIC32MX1XX General Purpose
Family Features (Table 1) and PIC32MX2XX USB Family Features (Table 2).

Added the SPDIP package reference (see Table 1, Table 2, and “Pin

Added the new devices to the applicable pin diagrams.

Changed PGED2 to PGED1 on pin 35 of the 36-pin VTLA diagram for
PIC32MX220F032C, PIC32MX220F016C, PIC32MX230F064C, and
PIC32MX250F128C devices.

1.0 “Device Overview”

Added the SPDIP package reference and updated the pin number for AN12
for 44-pin QFN devices in the Pinout I/0O Descriptions (see Table 1-1).

Added the PGEC4/PGED4 pin pair and updated the C1INA-C1IND and
C2INA-C2IND pin numbers for 28-pin SSOP/SPDIP/SOIC devices in the
Pinout I/O Descriptions (see Table 1-1).

with 32-bit Microcontrollers”

2.0 “Guidelines for Getting Started |Updated the Recommended Minimum Connection diagram (see Figure 2-1).

© 2011-2016 Microchip Technology Inc.
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PIC32MX1XX/2XX 28/36/44-PIN FAMILY

Revision E (October 2012)

All singular pin diagram occurrences of CVREF were
changed to: CVREFOUT. In addition, minor text and for-
matting changes were incorporated throughout the

document.

All major changes are referenced by their respective

section in Table A-4.

TABLE A-4:

MAJOR SECTION UPDATES

Section

Update Description

“32-bit Microcontrollers (up to
128 KB Flash and 32 KB SRAM)
with Audio and Graphics
Interfaces, USB, and Advanced
Analog”

Updated the following feature sections:

e “Operating Conditions”
¢ “Communication Interfaces”

2.0 “Guidelines for Getting
Started with 32-bit MCUs”

Removed Section 2.8 “Configuration of Analog and Digital Pins During ICSP
Operations”.

3.0 “CPU”

Removed references to GPR shadow registers in 3.1 “Features” and
3.2.1 “Execution Unit”".

4.0 “Memory Organization”

Updated the BRG bit range in the SPI1 and SPI2 Register Map (see Table 4-8).

Added the PWP<6> bit to the Device Configuration Word Summary
(see Table 4-17).

5.0 “Flash Program Memory”

Added a note with Flash page size and row size information.

7.0 “Interrupt Controller”

Updated the TPC<2:0> bit definitions (see Register 7-1).
Updated the IPTMR<31:0> bit definition (see Register 7-3).

8.0 “Oscillator Configuration”

Updated the PIC32MX1XX/2XX Family Clock Diagram (see Figure 8-1).
Updated the RODIV<14:0> bit definitions (see Register 8-3).

10.0 “USB On-The-Go (OTG)”

Updated the Notes in the USB Interface Diagram (see Figure 10-1).

18.0 “Universal Asynchronous
Receiver Transmitter (UART)”

Updated the baud rate range in the list of primary features.

26.0 “Special Features”

Added the PWP<6> bit to the Device Configuration Word 0
(see Register 26-1).

29.0 “Electrical Characteristics”

Added Note 1 to Operating MIPS vs. Voltage (see Table 29-1).
Added Note 2 to DC Temperature and Voltage Specifications (see Table 29-4).

Updated the Conditions for parameter DC25 in DC Characteristics: Operating
Current (IDD) (see Table 29-5).

Added Note 2 to Electrical Characteristics: BOR (see Table 29-10).
Added Note 4 to Comparator Specifications (see Table 29-12).
Added Note 5 to ADC Module Specifications (see Table 29-32).

Updated the 10-bit Conversion Rate Parameters and added Note 3 (see
Table 29-33).

Added Note 4 to the Analog-to-Digital Conversion Timing Requirements (see
Table 29-34).

Added Note 3 to CTMU Current Source Specifications (see Table 29-39).

30.0 “50 MHz Electrical
Characteristics”

New chapter with electrical characteristics for 50 MHz devices.

31.0 “Packaging Information”

The 36-pin and 44-pin VTLA packages have been updated.
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