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Description
The SATURN -NITRO- is a low-cost solution for applications that need a professional, ultra

powerful, high-speed plug-in processing unit. It utilizes a PIC32 IC for processing that runs
at a far higher speed than other plug-in devices. Microchip MPLAB libraries available!

The PCB is manufactured using high temperature FR-4 for durability in extreme conditions.
For its CPU, the SATURN —NITRO- utilizes an extremely versatile and powerful

PIC32MK1024MCMO064 by Microchip Technology, Inc.

Introduction Video:
Saturn PCB NITRO Introduction
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https://www.youtube.com/watch?v=fNI-jWiZ7YM&t=1s
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Features

Arduino Nano Compatible*

Vin: 6.5 to 20VDC

120MHz Operation

1MB Flash memory

256K x 8 RAM memory

4K x 8 EEPROM memory

12C, IrDA, LIN bus, PMP, SPI, UART/USART, USB OTG
Independent simultaneous USB and UART communications.
Operating Temperature: -0°C to 85°C

Small PCB Size: 43.18mm x 17.78mm

Customization available upon request.

*This device only works with 3.3V logic levels.

Power

Micro USB 5V
6.5-20VDC input on pin B1 (VIN)

5V Regulated output on pin B4 (5V) Can also be used for 5V input.

3V3 Regulated output on pin B14 (3V3)

20 Digital or 20 Analog depending on configuration.
7 12bit ADC modules @ 3.75msps

3 12bit DAC modules

12 PWM Output pairs

6 Quadrature encoder modules

8 DMA Channels

4 Op-Amps
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Product Link:
https://saturnpcb.com/nitro/

Applications
e Consumer electronics / military / aerospace

More information on the PIC32 can be found here:
https://www.microchip.com/en-us/product/PIC32MK1024MCMO064

PIC32MK GENERAL PURPOSE AND
MicRocHIP MOTOR CONTROL (GP/MC) FAMILY

32-bit General Purpose and Motor Control Application MCUs with FPU and
up to 1 MB Live-Update Flash, 256 KB SRAM, 4 KB EEPROM, and Op amps

Operating Conditions: 2.2V to 36V Security Features

+ 4ACHn+85C, DO 120 + Advanced Memery Frotecton

+ 40'0i0+129°0, D0 o 30 M - Perighral and memary fegion nocess contol

Core: 120 MHz {up to 138 DMIPS) Advanced Analog Features.

+ MIPS12® micmApty™ WCU core wih Fioatng Pant Lnt + 12:6HADC madse:

* McOMIPG™ mode for up io A7% Smaler code stze - um of ll nvidua ADC s combined, 25,45 Meps 124t mode:

+ DGP-enbanced core: or 373 Mapa E-bitmode
- Four 5461 acmaiaions - Tindvidual ADG moduies
- g anc ractonai maih 375 Maps per S4H wih dedicated DMA.
(Code-eMcient (G and Assemty) archtechre Up 0 42 ansiog nputs
T 220t core regemer fles mw rece oaeney an ADG wigger sources

Four Op a3 and fve Comparstors

Clock Up ko trves 1352 COACE

+ B MiHE 2% (FRG) el ascislor (G 1 =T0°G Inicmal temperaiure semsor <24 scaracy

. FLLs and oscliaior cock 30UTCes: Touch Divider (CVD)

- HE nd EC ciocs modes _

* Seconaany USE PLL Communication Interfaces

* 32 1z Foermal Low-powes RC GecHlstor (LPRC)

. 208 Actve wen ™ adareszng suppart

- Fal-Gafe Clock Monkor (FGCM) * Up o slr UART mothies op 1 25 Wbgsic

o ‘Walchaog Timers (WOT) and Deadman Timer {OMT) - Bunperts LIN 1.2 and IrDA® s

+ Fostwskeup and Six 51 modies (5P 50 Mops)

+ Four Froctonl Cock out (REFGLKO} mosues Farssel Master 2o i

Power + Perihers Pin Seect {PF3) fo snabie remagpatie pin fnctions

+ Low-power mansgement modes (Deep Sieep, Siesp, and i)

* itogratea: Timers/Output Comparefinput Capture/RTCC
- Power-on Reset (POR) and Browe out Fesst (S0R) * P19 % 1570 or one 76-1 BN SigNE 32-61 BMEFLCOURSerS T GF
Crrboard copactioness reguisior 30 MC dewices and six scdional CE1 13-58 mers for WC devices

+ 16 Qutput Compare {CC) modules

Motor Control PWM e e

* ExgntPWM par + PG o enable function reman

+ Gir adonal Single-Ended PWM mocuie + ReatTime Giock and Galendar (RTGG) modue:

Dead Time for iing and falleg ecges
Dead-Time Compensation InputiOutput
8.33ms PWM Fcxotion + S\iolerant s wih up 10 22 mA sourcessink
Cloex Gropping for HigI-reguency Operason * Serchsie amen rain, g, and pedowes
WM sugpor o + Exierai rtempts on sl 1O
- vesiers, PEC, ightng \ Fwe [—
- BLDC, FUSM ACKL SRM
Cholcsof stx Faultand Currcn Lim s Qualification and Class B Support
 Plexisie Trigger Gordguration for ADG + AEC-GDD REVES firade 1408 i +125°C) (planned)
Motor Encoder Interface + Ciass 8 Samey Libary, EC.60730
Bact-1p rtema) oot
= Encooer Insrmace (£
- Four inputs: Prase A, Prase 8, Home, and Index U It acclaor
Audio/Graphics/Touch Interfaces Development Support
Iniestaces theough EMF
e e e
e e Unime=s sotware and 12 compler brea
o aactonat s wecssncies IEEE 1145.2 compatiic. (ITAG 2can
Gan be symchvoniz=d wih UGE ceck msrucion
Canbe e rudme Software and Tooks Support
Unique Features i+ compler wih native DSPfractonal soppert
Hamany
TCAIIF, UGS, Graphics, and mTouch™ middewar:
Direct Memory Access (DMA) 1, Andrss ™ ana BLtoom® susa Tame s
RTCS Kemex: Exprezs Logic Thres:s, FresRTOS™,
e e ey oo Seiecton cPENRTOS®, ® WCrOE™, and SEGGER emb0s®
Upin 54 K8 vansrers
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Dimensions
LeWeH: 143.18mm x 17.78mm x 20mm
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J2 Pinnout
Amphenol ICC Connector: 54202-S0803LF

1: Reset
2:V3P3
3: GND
4: DAT
5: CLK
6: NC
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Top View

PIN A15
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D1: Data Receive
D2: Data Transmit
D3: User controlled
D4:V3P3 On
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Bottom View

SATURN PCB DESIGN
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Header Pinnouts

M1A

PH1-15-UA
TX 1
RX 2 | Al
RESET 3 | A2
GND 4 | A3
D2 5 | A4
D3 6 | A\
D4 7 | A6
D5 g | A
D6 g | A8
D7 10 | A9
D8 11 | A10
D9 12| AT
D10 13| 12
D11 14 | A13
D12 15 | A4

A15

1B

PH1-15-UA

VIN

B1

GND

B2

RESET

B3

VAP0

B4

D21

BS

D20

B6

D19

B7

D18

O OO O~ WN—

B8

D17

B9

RN
o

D16

B10

—
—

D15

B11

D14

B12

AREF

B13

V3P3

R RN RN U
OB WN

B14

D13

B15
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Pin Assignment Work Sheet

RB4, RD6 D13 RB10
3v3 RB13
RE14, RE15 REF RB14
RC13, RG6, RG9 AO RB12
RAO, RA11, RA12 Al RC7
RA1, RBO, RB1 A2 RCS
RB2, RB3, RC10 A3 G RA10, RC9
RA4,RC2,RG8___ A4 [ -{C RFO
RB8, RC1, RG7 A5 [C- 3 ) RF1
RAS8, RC10, RE13 A6 RB11
RC11, RE12 A7 RD5
5V
RST
GND RB15
VIN RA7

TX, RX, D2 to D13 are all 5V tollerent
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