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53
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PIC32MZ Embedded Connectivity (EC) Family

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. 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., DS30000000A is version A of document DS30000000).

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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PIC32MZ Embedded Connectivity (EC) Family

TABLE 1-7: TIMER1 THROUGH TIMER9 AND RTCC PINOUT I/O DESCRIPTIONS
Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff(ér Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP
Timer1 through Timer9
T1CK 48 73 A49 106 | ST Timerl External Clock Input
T2CK PPS PPS PPS PPS | ST Timer2 External Clock Input
T3CK PPS PPS PPS PPS | ST Timer3 External Clock Input
T4CK PPS PPS PPS PPS | ST Timer4 External Clock Input
T5CK PPS PPS PPS PPS | ST Timer5 External Clock Input
T6CK PPS PPS PPS PPS | ST Timer6 External Clock Input
T7CK PPS PPS PPS PPS | ST Timer7 External Clock Input
T8CK PPS PPS PPS PPS | ST Timer8 External Clock Input
T9CK PPS PPS PPS PPS | ST Timer9 External Clock Input
Real-Time Clock and Calendar
RTCC 46 71 A48 104 | 0 | — [ReakTime Clock Alarm/Seconds Output
Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity (EC) Family

TABLE 1-9: SPI1 THROUGH SPI 6 PINOUT 1/O DESCRIPTIONS

Pin Number
Pin Name | 64-pin 100-pin | 124-pin 144-pin Tpme BTUff(ér Description
QFN/ TQFP VTLA TQFP/ P yP
TQFP LQFP

Serial Peripheral Interface 1

SCK1 49 76 A52 109 /0 ST SPI1 Synchronous Serial Clock Input/Output

SDI1 PPS PPS PPS PPS | ST SPI1 Data In

SDO1 PPS PPS PPS PPS e} — SPI1 Data Out

SS1 PPS PPS PPS PPS /0 ST SPI1 Slave Synchronization Or Frame Pulse 1/0
Serial Peripheral Interface 2

SCK2 4 10 B6 14 /0 ST SPI2 Synchronous Serial Clock Input/output

SDI2 PPS PPS PPS PPS | ST SPI2 Data In

SDO2 PPS PPS PPS PPS e} — SPI2 Data Out

SS2 PPS PPS PPS PPS /0 ST SPI2 Slave Synchronization Or Frame Pulse 1/0
Serial Peripheral Interface 3

SCK3 29 43 A28 61 1/0 ST SPI3 Synchronous Serial Clock Input/Output

SDI3 PPS PPS PPS PPS | ST SPI3 Data In

SDO3 PPS PPS PPS PPS e} — SPI3 Data Out

SS3 PPS PPS PPS PPS /0 ST SPI3 Slave Synchronization Or Frame Pulse 1/0
Serial Peripheral Interface 4

SCK4 44 69 A46 98 1/0 ST SPI14 Synchronous Serial Clock Input/Output

SDI4 PPS PPS PPS PPS | ST SPI4 Data In

SDO4 PPS PPS PPS PPS o — SPI4 Data Out

SSs4 PPS PPS PPS PPS /0 ST SPI4 Slave Synchronization Or Frame Pulse 1/0
Serial Peripheral Interface 5

SCK5 — 39 A26 57 /0 ST SPI5 Synchronous Serial Clock Input/Output

SDI5 — PPS PPS PPS | ST SPI5 Data In

SDO5 — PPS PPS PPS o — SPI5 Data Out

SS5 — PPS PPS PPS /0 ST SPI5 Slave Synchronization Or Frame Pulse 1/0
Serial Peripheral Interface 6

SCK6 — 48 A32 70 /0 ST SPI16 Synchronous Serial Clock Input/Output

SDI6 — PPS PPS PPS | ST SPI6 Data In

SDO6 — PPS PPS PPS e} — SPI16 Data Out

SS6 — PPS PPS PPS /0 ST SPI6 Slave Synchronization Or Frame Pulse 1/0O

Legend: CMOS = CMOS-compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output I = Input
TTL = Transistor-transistor Logic input buffer PPS = Peripheral Pin Select
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 3-4: CONFIG5: CONFIGURATION REGISTER 5; CPO REGISTER 16, SELECT 5
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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 R-1
7:0
— — — — — — — NF
Legend: r = Reserved
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 31-1 Unimplemented: Read as ‘0’

bit O NF: Nested Fault bit
1 = Nested Fault feature is implemented
REGISTER 3-5: CONFIG7: CONFIGURATION REGISTER 7; CPO REGISTER 16, SELECT 7
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-1 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
Wil — — — — — — —
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
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
7:0
Legend:
R = Readable hit 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 WII: Wait IE Ignore bit
1 = Indicates that this processor will allow an interrupt to unblock a WAI T instruction

bit 30-0 Unimplemented: Read as ‘0’
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TABLE 4-17: SYSTEM BUS TARGET 9 REGISTER MAP
2 Bits
O~ )
‘E :&I 9] ) = 1]
2 = be 3 =2
© é §§ ?:: 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 < &"
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
A420( SBT9ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
A424| SBT9ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
A428| SBT9ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
A430( SBT9ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
A438| SBT9ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
A440( SBTI9REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A450( SBT9RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A458( SBTI9WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
A460( SBTI9REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
A470( SBT9RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
A478| SBTI9WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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7.1

CPU Exceptions

CPU coprocessor 0 contains the logic for identifying and managing exceptions.
Exceptions can be caused by a variety of sources, including boundary cases in
data, external events or program errors. Table 7-1 lists the exception types in

order of priority.

TABLE 7-1: MIPS32® microAptivi™ MICROPROCESSOR CORE EXCEPTION TYPES
EX(ICr?F())tLEZrTgfpe Description Branches to Status Debug Bits EXCCODE XC32 Function Name
Priority) Bits Set Set
Highest Priority
Reset Assertion MCLR or a Power-on Reset (POR). 0xBFCO0_0000 BEV, ERL — — _on_reset
Soft Reset Assertion of a software Reset. 0xBFCO_0000 BEV, SR, — — _on_reset
ERL
DSS EJTAG debug single step. 0xBFCO0_0480 — DSsS — —
DINT EJTAG debug interrupt. Caused by the assertion of 0xBFCO0_0480 — DINT — —
the external EJ_DINT input or by setting the
EjtagBrk bit in the ECR register.
NMI Assertion of NMI signal. 0xBFCO0_0000 BEV, NMI, — — _nm _handl er
ERL
Machine Check | TLB write that conflicts with an existing entry. EBASE+0x180 MCHECK, — 0x18 _general _exception_handl er
EXL
Interrupt Assertion of unmasked hardware or software inter- | See Table 7-2. IPL<2:0> — 0x00 See Table 7-2.
rupt signal.
Deferred Watch | Deferred watch (unmasked by K|DM=>!(K|DM) EBASE+0x180 WP, EXL — 0x17 _gener al _excepti on_handl er
transition).
DIB EJTAG debug hardware instruction break matched. 0xBFCO0_0480 — DIB — —
WATCH A reference to an address that is in one of the EBASE+0x180 EXL — 0x17 _general _excepti on_handl er
Watch registers (fetch).
AdEL Fetch address alignment error. Fetch reference to EBASE+0x180 EXL — 0x04 _gener al _excepti on_handl er
protected address.
TLBL Fetch TLB miss or fetch TLB hit to page with V = 0. | EBASE if Status.EXL =0 — — 0x02 —
EBASE+0x180 if — — 0x02 _general _excepti on_handl er
Status.EXL ==
TLBL Execute An instruction fetch matched a valid TLB entry that EBASE+0x180 EXL — 0x14 _general _excepti on_handl er
Inhibit had the XI bit set.
IBE Instruction fetch bus error. EBASE+0x180 EXL — 0x06 _general _exception_handl er
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TABLE 10-3: DMA CHANNEL 0 THROUGH CHANNEL 7 REGISTER MAP (CONTINUED)
@ Bits
(G - 5} %)
- * o = 2
24| @ o s 2
© S, o4
Tg ';-'5 §‘Z° = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 5
2% om <
£
31:16 0000
1390 | DCH4SSA CHSSA<31:0>
15:0 0000
31:16 0000
13A0| DCH4DSA CHDSA<31:0>
15:0 0000
3zl — [ — | — | — [ = | =1 = 1T =1 = — — — — — — —  |oooo
13B0| DCH4SSIZ
15:0 CHSSIZ<15:0> 0000
3ttel — | — | — T = [ = T =1 =1 =1 = = = = = = = —  |oooo
13C0| DCH4DsIz
15:0 CHDSIZ<15:0> 0000
3zl — [ — | — | — [ — | =1 =T =1 = — — — — — — —  |oooo
13D0|DCH4SPTR
15:0 CHSPTR<15:0> 0000
3zl — | — | — T = [ = T =1 =1 =1 = = = = = = = —  |oooo
13E0|DCH4DPTR
15:0 CHDPTR<15:0> 0000
3zl — [ — | — | — [ — | =1 =T =1 = — — — — — — —  |oooo
13F0 | DCH4CSIZ
15:0 CHCSIZ<15:0> 0000
3zl — | — | — T = [ = T =1 =1 =1 = = = = = = = —  |oooo
1400 |DCH4CPTR
15:0 CHCPTR<15:0> 0000
3zl — [ — | — | — [ = | =1 =T =1 = — — — — — — —  |oooo
1410 | DCH4DAT
15:0 CHPDAT<15:0> 0000
31:16 CHPIGN<7:0> — — — — — — — — 0000
1420 | DCH5CON
15:0 | CHBUSY — CHPIGNEN — CHPATLEN — — CHCHNS | CHEN CHAED | CHCHN | CHAEN — CHEDET CHPRI<1:0> 0000
31:16 — — — — — — — — CHAIRQ<7:0> OOFF
1430 [IDCH5ECON
15:0 CHSIRQ<7:0> CFORCE | CABORT | PATEN | SIRQEN | AIRQEN — — — FFOO
1440| DCHSINT 31:16 — — — — — — — — CHSDIE | CHSHIE | CHDDIE | CHDHIE | CHBCIE | CHCCIE | CHTAIE | CHERIE |0000
15:0 — — — — — — — — CHSDIF | CHSHIF | CHDDIF | CHDHIF | CHBCIF | CHCCIF | CHTAIF | CHERIF |0000
31:16 0000
1450 | DCH5SSA CHSSA<31:0>
15:0 0000
31:16 0000
1460 | DCH5DSA CHDSA<31:0>
15:0 0000
3uzte] — [ — [ — | =1 = 1T =1 =1 =1 = — — — — — — —  |oooo
1470 | DCH5SSIZ
15:0 CHSSIZ<15:0> 0000
3zl — | — | — | — [ = | =1 =1 =1 = = = = = = = —  |oooo
1480 | DCH5DSIZ
15:0 CHDSIZ<15:0> 0000
s3ute] — [ — [ — | =1 = 1T =1 =1 =1 = — — — — — — —  |oooo
1490 |DCH5SPTR
15:0 CHSPTR<15:0> 0000
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 Ox4, 0x8 and OxC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 11-26: USBTMCON1: USB TIMING CONTROL REGISTER 1

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
_ RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-1 RIW-0 RIW-1
31:24 THHSRTN<15:8>
_ Rw-1 | Rwi1 | Rrw1 | RrRwo [ Rwo0o | Rw1 | RrRw1 | RWoO
23:.16 THHSRTN<7:0>
. Rw-o | Rw1 | RrRwo | Rwo [ Rwo0 | Rwo | Rwo | RwWo
158 TUCH<15:8>
_ Rw-0 | Rw1 | Rrw1 | Rw1 [ Rwo0o | Rw1 | RrRwo | RWoO
70 TUCH<7:0>
Legend:
R = Readable hit 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 31-16 THHSRTN:<15:0>: Hi-Speed Resume Signaling Delay bits
These bits set the delay from the end of Hi-Speed resume signaling (acting as a Host) to enable the UTM
normal operating mode.

bit 15-0 TUCH<15:0>: Chirp Time-out bits
These bits set the chirp time-out. This number, when multiplied by 4, represents the number of USB module
clock cycles before the time-out occurs.
Note:  Use of this register will allow the Hi-Speed time-out to be set to values that are greater than the maximum

specified in the USB 2.0 specification, making the USB module non-compliant.

REGISTER 11-27: USBTMCON2: USB TIMING CONTROL REGISTER 2

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 — — — — — — — —
- u-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
’ — — — — THBST<3:0>
Legend:
R = Readable hit 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 3-0 THBST<3:0>: High Speed Time-out Adder bits
These bits represent the value to be added to the minimum high speed time-out period of 736 bit times. The
time-out period can be increased in increments of 64 Hi-Speed bit times (133 ns).
Note:  Use of this register will allow the Hi-Speed time-out to be set to values that are greater than the maximum

specified in the USB 2.0 specification, making the USB module non-compliant.
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TABLE 12-18: PORTJ REGISTER MAP FOR 124-PIN DEVICES ONLY

2 Bits
S| @
o o =) %)
T o o % — o
I®| 2§ |« <3
B & 3 = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 1711 16/0 @
2= [}
£
31:16 — — — — — — — — — — — — — — — — 0000
0800| ANSELJ
15:0 — — — — ANSJ11 — ANSJ9 ANSJ8 — — — — — — — — 0B00O
31:16 — — — — — — — — — — — — — — — —  |ooo0
0810| TRISJ
15:0 — — — — TRISJ11 — TRISJ9 TRISJ8 — — — TRISJ4 — TRISJ2 | TRISJ1 | TRISJO (0B17
31:16 — — — — — — — — — — — — — — — — 0000
0820| PORTJ
15:0 — — — — RJ11 — RJ9 RJ8 — — — RJ4 — RJ2 RJ1 RJO  |xxxx
31:16 — — — — — — — — — — — — — — — —  |ooo0
0830| LATJ
15:0 — — — — LATJ11 — LATJ9 LATJ8 — — — LATJI4 — LATJI2 LATJ1 LATJO |XXXX
31:16 — — — — — — — — — — — — — — — — 0000
0840, ODCJ
15:0 — — — — ODCJ11 — ODCJ9 | ODCJ8 — — — ODCJ4 — ODCJ2 | ODCJ1 | ODCJO (0000
31:16 — — — — — — — — — — — — — — — —  |ooo0
0850| CNPUJ
15:0 — — — — CNPUJ11 — CNPUJ9 | CNPUJ8 — — — CNPUJ4 — CNPUJ2 | CNPUJ1 | CNPUJO |0000
31:16 — — — — — — — — — — — — — — — — 0000
0860| CNPDJ
15:0 — — — — CNPDJ11 — CNPDJ9 | CNPDJ8 — — — CNPDJ4 — CNPDJ2 | CNPDJ1 | CNPDJO |0000
31:16 — — — — — — — — — — — — — — — —  |ooo0
0870|CNCONJ
15:0 ON — SIDL — — — — — — — — — — — — — 0000
31:16 — — — — — — — — — — — — — — — — 0000
0880 CNENJ
15:0 — — — — CNIEJ11 — CNIEJ9 | CNIEJ8 — — — CNIEJ4 — CNIEJ2 | CNIEJ1 | CNIEJO |0000
31:16 — — — — — — — — — — — — — — — —  |ooo0
0890|CNSTATJ | . . . . CN . CN CN . . . CN . CN CN CN 1000
) STATJ11 STATJ9 | STATJ8 STATJ4 STATJ2 | STATJ1 | STATJO
Legend: x = Unknown value on Reset; — = Unimplemented, read as ‘0’; Reset values are shown in hexadecimal.
Note 1:  Allregisters in this table have corresponding CLR, SET, and INV registers at its virtual address, plus an offset of Ox4, 0x8, and 0xC, respectively. See Section 12.2 “CLR, SET, and INV Registers” for

more information.
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PIC32MZ Embedded Connectivity (EC) Family

NOTES:
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 20-12: SQI1STAT1: SQI STATUS REGISTER 1

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 — — — — — — — —
93:16 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
’ TXFIFOFREE<7:0>
U-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8 — — — — — — — —
70 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
) RXFIFOCNT<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 31-24 Unimplemented: Read as ‘0’
bit 23-16 TXFIFOFREE<7:0>: Transmit FIFO Available Word Space bits
bit 15-8 Unimplemented: Read as ‘0’
bit 7-0 RXFIFOCNT<7:0>: Number of words of read data in the FIFO
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 27-1:

RNGVER: RANDOM NUMBER GENERATOR VERSION 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-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
31:24 ID<15:8>
_ R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
23:16 \D<7:0>
R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
15:8
VERSION<7:0>
) R-0 R-0 R-0 R-0 | R-0 R-0 R-0 R-0
0 REVISION<7:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 31-16 1D<15:0>: Block Identification bits
bit 15-8 VERSION<7:0>: Block Version bits

bit 7-0

REVISION<7:0>: Block Revision bits
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 29-16: CiFLTCONG6: CAN FILTER CONTROL REGISTER 6

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

3124 TETEnz7 || MSELz7<10s | FSEL27<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
2318 "EiTEnze | MSELze<10> | FSEL26<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
% ITETENzs | MSELzs<10> | FSEL25<4:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
"0 FiTENza | MsELza<i0> | FSEL24<4:0>
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit

-n = Value at POR ‘0’ = Bit is cleared

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

bit 31 FLTEN27: Filter 27 Enable bit

1 = Filter is enabled

0 = Filter is disabled

MSEL27<1:0>: Filter 27 Mask Select bits

11 = Acceptance Mask 3 selected

10 = Acceptance Mask 2 selected

01 = Acceptance Mask 1 selected

00 = Acceptance Mask 0 selected

FSEL27<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

bit 30-29

bit 28-24

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

FLTEN26: Filter 26 Enable bit

1 = Filter is enabled
0 = Filter is disabled

MSEL26<1:0>: Filter 26 Mask Select bits

11 = Acceptance Mask 3 selected

10 = Acceptance Mask 2 selected

01 = Acceptance Mask 1 selected

00 = Acceptance Mask 0 selected

FSEL26<4:0>: FIFO Selection bits

11111 = Message matching filter is stored in FIFO buffer 31
11110 = Message matching filter is stored in FIFO buffer 30

bit 23

bit 22-21

bit 20-16

00001 = Message matching filter is stored in FIFO buffer 1
00000 = Message matching filter is stored in FIFO buffer 0

Note:  The bits in this register can only be modified if the corresponding filter

enable (FLTENN) bitis ‘0’.
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 30-22: ETHALGNERR: ETHERNET CONTROLLER ALIGNMENT ERRORS STATISTICS

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
15:8 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' ALGNERRCNT<15:8>
70 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
' ALGNERRCNT<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 31-16 Unimplemented: Read as ‘0’
bit 15-0 ALGNERRCNT<15:0>: Alignment Error Count bits

Increment count for frames with alignment errors. Note that an alignment error is a frame that has an FCS
error and the frame length in bits is not an integral multiple of 8 bits (a.k.a., dribble nibble)

Note 1: This register is only used for RX operations.
2. This register is automatically cleared by hardware after a read operation, unless the byte enables for bytes
0/1 are ‘0’.
3: Itis recommended to use the SET, CLR, or INV registers to set or clear any bit in this register. Setting or
clearing any bits in this register should be only done for debug/test purposes.
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PIC32MZ Embedded Connectivity (EC) Family

32.0 COMPARATOR VOLTAGE
REFERENCE (CVreF)

Note:  This data sheet summarizes the features
of the PIC32MZ Embedded Connectivity
(EC) Family of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to Section 20. “Comparator
Voltage Reference (CVREF)”
(DS60001109), which is available from the
Documentation > Reference Manual
section of the Microchip PIC32 web site
(www.microchip.com/pic32).

The CVREF module is a 16-tap, resistor ladder network
that provides a selectable reference voltage. Although
its primary purpose is to provide a reference for the
analog comparators, it also may be used independently
of them.

The resistor ladder is segmented to provide two ranges
of voltage reference values and has a power-down
function to conserve power when the reference is not
being used. The module’s supply reference can be pro-
vided from either device VDD/VSS or an external
voltage reference. The CVREF output is available for
the comparators and typically available for pin output.

The comparator voltage reference has the following

features:

« High and low range selection

« Sixteen output levels available for each range

« Internally connected to comparators to conserve
device pins

¢ Qutput can be connected to a pin

A block diagram of the CVREF module is illustrated in
Figure 32-1.

FIGURE 32-1: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM
CVRSS =1
VREF+ |X|_°\O CVRSRC
AVDD Z'—o LI
CVRSS =0 8R CVR<3:0> —» CVREF

CVREN R
RZ
RZ
R ? X

16 Steps T . E r=-
! . ) o & CVREFOUT
| © | CVRCON<CVROE>
RZ
RZ
RS -
CVRR | 1 % 8R
CVRSS =1 J
VREF- X f——
~N__ |
Avss X}——
CVRSS =0
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PIC32MZ Embedded Connectivity (EC) Family

REGISTER 34-7: CFGCON: CONFIGURATION CONTROL REGISTER (CONTINUED)
bit 5-4 ECCCON<1:0>: Flash ECC Configuration bits

11 = ECC and dynamic ECC are disabled (ECCCON<1:0> bits are writable)

10 = ECC and dynamic ECC are disabled (ECCCON<1:0> bits are locked)

01 = Dynamic Flash ECC is enabled (ECCCON<1:0> hits are locked)

00 = Flash ECC is enabled (ECCCON<1:0> bits are locked; disables word Flash writes)
bit 3 JTAGEN: JTAG Port Enable bit

1 = Enable the JTAG port

0 = Disable the JTAG port
bit 2 TROEN: Trace Output Enable bit

1 = Enable trace outputs and start trace clock (trace probe must be present)

0 = Disable trace outputs and stop trace clock
bit 1 Unimplemented: Read as ‘0’
bit O TDOEN: TDO Enable for 2-Wire JTAG

1 = 2-wire JTAG protocol uses TDO
0 = 2-wire JTAG protocol does not use TDO

Note 1: To change this bit, the unlock sequence must be performed. Refer to Section 42. “Oscillators with
Enhanced PLL"” (DS60001250) in the “PIC32 Family Reference Manual” for details.

DS60001191G-page 550 © 2013-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity (EC) Family

TABLE 37-38: ADC1 MODULE SPECIFICATIONS

AC CHARACTERISTICS®:)

Standard Operating Conditions (see Notes 3,5): 2.3V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

Param. | Symbol | Characteristics Min. | Typ. | Max. ‘ Units | Conditions
Device Supply
ADO1 |AVDD Module VDD Supply Greater of — Lesser of \%
VoD - 0.3 VoD + 0.3 —
or2.3 or 3.6
ADO2 |AVss Module Vss Supply Vss — Vss + 0.3 \Y —
Reference Inputs
ADO5 |VREFH Reference Voltage High | AVss + 1.2 — AVDD V  |VREFH = VREF+ (Note 1)
ADO6 |VREFL Reference Voltage Low AVss — VREFH—-1.2| V |[(Note 1)
ADO7 |VREF Absolute Reference 1.2 — AVDD V [(Note 4)
Voltage (VREFH — VREFL)
ADO8 |IREF Current Drain — 100 150 pA |ADC operating
ADO08a — .002 1 pA |ADC off
Analog Input
AD12 |VINH-VINL |Full-Scale Input Range — VREFH — VREFH V |Differential
0 — + VREFH V [Single-ended
AD14 |VINCM Common Mode Input AVss + — AVDD — \Y —
Voltage VREF/2 VREF/2
AD17 |RIN Recommended — — 200 Q |(Note 1)
Impedance of Analog For minimum sampling
Voltage Source time
ADC Accuracy — Measurements with External VREF+/VREF-
AD20c |Nr Resolution 10 data bits bits —
AD21c |INL Integral Nonlinearity — +2 — LSb [VINL = VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD22c |DNL Differential Nonlinearity — +2 — LSb [VINL=VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD23c |GERR Gain Error — +8 — LSb [VINL=VREF- = VREFL =0V,
VREF+ = VREFH = 2.5V
AD24c |EOFF Offset Error — +10 — LSb [VINL = VREF- =0V,
AVDD = 2.5V
AD25e — Monotonicity — — — — |Guaranteed
Dynamic Performance
AD31b |SINAD Signal to Noise and 48 — > 54 dB |(Note 2)
Distortion
AD34b |[ENOB Effective Number of bits 8 — 9 bits |(Note 2)
Note 1: These parameters are not characterized or tested in manufacturing.
2: Characterized with a 1 kHz sine wave.
3:  The ADC module is functional at VBORMIN < VDD < VDDMIN, but with degraded performance. Unless
otherwise stated, module functionality is guaranteed, but not characterized.
4: The BOOST (AD1CON2<6>) hit must be set to ‘1’ when VREF < 1.8V.
5. Specifications are based on adherence to the requirements listed in 28.1 “ADC Configuration
Requirements”.
6: External precision VREF+ and VREF- must be used at all times.
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PIC32MZ Embedded Connectivity (EC) Family

TABLE 37-46: EBI TIMING REQUIREMENTS

Standard Operating Conditions: 2.3V to 3.6V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for Industrial
P?\'I’gm' Symbol Characteristic Min. Typ. Max. Units Conditions
EB10 |TesicLK |Internal EBI Clock Period 10 — — ns —
(PBCLKS)
EB11 |TeBiRC |EBI Read Cycle Time 20 — — ns —
(TRC<5:0>)
EB12 |TeBiPRC |EBI Page Read Cycle Time 20 — — ns —
(TPRC<3:0>)
EB13 |TeBIAS |EBI Write Address Setup (TAS<1:0>) 10 — — ns —
EB14 |Tesiwp |EBI Write Pulse Width 10 — — ns —
(TWP<5:0>)
EB15 |TeBiwr |EBI Write Recovery Time 10 — — ns —
(TWR<1:0>)
EB16 |Tesico |EBI Output Control Signal Delay — — 5 ns See Note 1
EB17 |TeBiDO |EBI Output Data Signal Delay — — 5 ns See Note 1
EB18 |TeBiDS |EBI Input Data Setup 5 — — ns See Note 1
EB19 |TeeibH |EBI Input Data Hold 3 — — ns See Note 1, 2
Note 1: Maximum pin capacitance = 10 pF.
2: Hold time from EBI Address change is 0 ns.

TABLE 37-47: EBI THROUGHPUT REQUIREMENTS

AC CHARACTERISTICS

Operating temperature

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

-40°C < TA < +85°C for Industrial

P?\Ir(a)lm. Characteristic Min. Typ. Max. Units Conditions
EB20 |Asynchronous SRAM Read — 100 — Mbps —
EB21 |Asynchronous SRAM Write — 533 — Mbps —
Note 1: Maximum pin capacitance = 10 pF.

2: Hold time from EBI Address change is 0 ns.
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PIC32MZ Embedded Connectivity (EC) Family

TABLE A-1:

OSCILLATOR CONFIGURATION DIFFERENCES (CONTINUED)

PIC32MX5XX/6XX/7TXX Feature

| PIC32MZ Feature

Fail-Safe Clock

Monitor (FSCM)

On PIC32MX devices, the internal FRC became the clock source
on a failure of the clock source.

On PIC32MZ devices, a separate internal Backup FRC (BFRC)
becomes the clock source upon a failure at the clock source.

On PIC32MX devices, a clock failure resulted in the triggering of
a specific interrupt when the switchover was complete.

FSCM generates an interrupt.

On PIC32MZ devices, a NMI is triggered instead, and must be
handled by the NMI routine.

FSCM generates a NMI.

FCKSM<1:0> (DEVCFG1<15:14>)

1x = Clock switching is disabled, FSCM is disabled
01 = Clock switching is enabled, FSCM is disabled

00 = Clock switching is enabled, FSCM is enabled

The definitions of the FCKSM<1:0> bits has changed on
PIC32MZ devices.

FCKSM<1:0> (DEVCFG1<15:14>)
11 = Clock switching is enabled and clock monitoring
is enabled
10 = Clock switching is disabled and clock monitoring
is enabled
01 = Clock switching is enabled and clock monitoring is disabled
00 = Clock switching is disabled and clock monitoring
is disabled

On PIC32MX devices, the CF (OSCCON<3>) bit indicates a
clock failure. Writing to this bit initiates a FSCM event.

On PIC32MZ devices, the CF (OSCCON<3>) bit has the same
functionality as that of PIC32MX device; however, an additional
CF(RNMICON<1>) bit is available to indicate a NMI event.
Writing to this bit causes a NMI event, but not a FSCM event.

On PIC32MX devices, the CLKLOCK (OSCCON<7>) bit is
controlled by the FSCM.

CLKLOCK (OSCCON<7>)

If clock switching and monitoring is disabled (FCKSM<1:0> = 1x):
1 = Clock and PLL selections are locked

0 = Clock and PLL selections are not locked and may be modified

If clock switching and monitoring is enabled (FCKSM<1:0> = 0x):
Clock and PLL selections are never locked and may be modified.

On PIC32MZ devices, the CLKLOCK (OSCCON<7>) bit is not
impacted by the FSCM.

CLKLOCK (OSCCON<7>)
1 = Clock and PLL selections are locked
0 = Clock and PLL selections are not locked and may be modified

Table A-2 illustrates the difference in code setup of the
respective parts for maximum speed using an external
24 MHz crystal.

TABLE A-2:
CRYSTAL

CODE DIFFERENCES FOR MAXIMUM SPEED USING AN EXTERNAL 24 MHz

PIC32MX5XX/6XX/7TXX at 80 MHz

#i ncl ude <xc. h>

#pragma config POSCMOD = HS

#pragma config FNOSC = PRI PLL

#pragma config FPLLID V = DI V_6
#pragma config FPLLMJL = MJL_20
#pragma config FPLLODIV = DIV_1

#defi ne SYSFREQ (80000000L)

PIC32MZ at 200 MHz
#i ncl ude <xc. h>
#pragma config POSCMOD = HS
#pragma config FNOSC = SPLL
#pragma config FPLLI CLK = PLL_PGSC
#pragma config FPLLID V = DI V_3
#pragma config FPLLRNG = RANGE 5_10_MHZ
#pragma config FPLLMULT = MJL_50
#pragma config FPLLODIV = DIV_2
#def i ne SYSFREQ (200000000L)
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