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Product Information

SAMRH707 100-Pin Motor Control Plug-in Module

The SAMRH707 100-Pin Motor Control Plug-In Module is designed to demonstrate the capabilities of the
SAMRH707 164-pin Motor Control devices. It is equipped with jumpers that can be configured to work on MCLV-2
Board PMSM Motors, MCHV-3 Board PMSM Motors, or MCSM Board Stepper Motors. The PIM to MCU mapping
table provides the static mapping between the 100-pin PIM pins and the 164-pin device pins. The module also
comes with a warning regarding the use of non-isolated oscilloscope probes while using the PIM with the
dsPICDEM MCHV-3 development boards.

Product Usage Instructions

1. Identify the application board to be used with the module: MCLV-2 Board PMSM Motors, MCHV-3 Board PMSM
Motors, or MCSM Board Stepper Motors.

2. Configure the jumpers according to Table 1-1. Jumpers Configuration for the identified application board.

3. Refer to Table 2-1. PIM to MCU Mapping for the static mapping between the 100-pin PIM pins and the 164-pin
device pins.

4. Follow the product manual for the identified application board to connect the module properly.

5. While using the PIM with the dsPICDEM MCHV-3 development boards, use a high-voltage differential probe,
rated in excess of 600 VRMS (Common mode). Do not connect non-isolated oscilloscope probes to probe any

traces.

Introduction

The SAMRH707 100-pin Motor Control Plug-in Module (PIM), SAMRH707F18-PIM, is designed to demonstrate
the capabilities of the SAMRH707 164-pin Motor Control devices with the following hardware:

e The dsPICDEM™ MCLV-2 development board (DM330021-2) (using external op amps)
e The dsPICDEM™ MCHV-3 development board (DM330023-3) (using external op amps)
e The dsPICDEM™ MCSM development board (DM330022)



All development boards support 100-pin PIM interfaces. The SAMRH707 100-pin Motor Control PIM is designed
to use on board external op amps for signal conditioning of analog feedback inputs when used with MCLV-2 or
MCHV-3.

For the dsPICDEM™ MCLV-2 development board, insert the external op amp configuration board (included with
the development board) at header J14.

For the dsPICDEM™ MCHV-3 development board, insert the PFC-EXT-OPAMP configuration board (included
with the development board) at header J4.

The following figures show the op amp configuration board for the dsPICDEM™ MCLV-2 and dsPICDEM™ MCHV-
3 development boards.

Op amp Configuration Board for dsPICDEM™ MCLV-2
F } )

TR NN TN RN TR RN NN NN E R
]

s e I R

JAMEMAD I ANOD

TR NN TN RN TR RN NN NN E R
]

s e I R

JAMEMAD I ANOD

WARNING: Do not connect non-isolated oscilloscope probes to probe any traces while using the PIM with the
dsPICDEM MCHV-3 development boards. Instead, use a high-voltage differential probe, rated in excess of 600
VRMS (Common mode). Failure to heed this warning could result in hardware damage.

Jumpers Configuration

The SAMRH707 100-pin Motor Control PIM can be used on the following boards:



e The dsPICDEM™ MCLV-2 development board (DM330021-2)
e The dsPICDEM™ MCHV-3 development board (DM330023-3)
e The dsPICDEM™ MCSM development board (DM330022)

For that, the jumpers are configured as follows:

Table 1-1. Jumpers Configuration

MCLV-2 Board PMSM Motors MCHV-3 Board PMSM Motors MCSM Board Steppers Motors
J14 CLOSE J14 CLOSE J14 OPEN
J5 OPEN/CLOSE J5 CLOSE J5 OPEN
Jé OPEN/CLOSE Jé CLOSE J6 OPEN
J7 OPEN/CLOSE J7 CLOSE J7 OPEN
J8 CLOSE J8 OPEN/CLOSE J8 OPEN
J9 CLOSE J9 OPEN/CLOSE J9 OPEN
J10 OPEN/CLOSE J10 CLOSE J10 OPEN

PIM to MCU Mapping

The following table provides the static mapping between the 100-pin PIM pins and the 164-pin device pins.
Table 2-1. PIM to MCU Mapping

PIM | MCLV2 100- MCHV3 100- MCSM D | . SAM
. evelopmen RH7
Co | pin connection pin connection :‘OBC"E' Board 07
:‘:Itl‘:)e nector SAMRH707 o
signal .
rPl | pin Na | Functionali | Pin Na | Functionali Pin Na | Functionali MCU Pin Num
name
N | me ty me ty me ty ber
DBG_L | Debug LED | DBG_L | Debug LED
1 ED2 P ED1 1 LED2 | — NC PD11 105
> |vDD |NC VDD | NC VDD | VDD B lgital Supp | /ppy 0 25
. PWM1 | b\ PWM1 | b\ PWM1 | PWM1 | by E\E/U “i(_: . .
H3 Output — 3H H3 Output — 3H H3 H3 Output PWMH2
PB18
PWM2L | PWM —
4 NC NC NC NC NC 1 Output Ewm&?_ 38




PB17_

PWM2 | PWM PWMCO_
5 NC NC NC NC NC H1 Output PWMH3_ 37
TIO B1
6 NC NC NC NC NC — NC — —
7 NC NC NC NC NC — NC — —
8 NC NC NC NC NC — NC — —
9 NC NC NC NC NC — NC — —
10 | NC NC NC NC NC — NC — —
11 | NC NC NC NC NC — NC — —
12 | NC NC NC NC NC — NC — —
Device Mas Device Mas Device
13 | MCLR ter Clear MCLR ter Clear NRST | {MCLR} ,I.VIaSter Clea | NRST 60
14 | NC NC NC NC NC — NC — —
Digital
15 | VSS NC VSS NC VSS VSS Supply Gro | GNDIO 26
und
6 |ypp |NC vob | NC vob |vobp | D9t VDDIO 25
Supply
17 | NC NC NC NC NC — NC — —
DC bus Cur DC bus Cur PA16
18 | FAULT re.nt Fault (a FAULT re.nt Fault (a | FAULT | PWM2 | PWM PWMEO 156
ctive-low lo ctive-lowlo | _PWM | H1 Output
. . _PWMFI2
gic) gic)
IPFC Fault ( PEC
19 | NG NG PFC_FL | overvoltage EN_I_:L PWM2L | PWM PD13 107
T or overcurre | - 1 Output
nt)
Hall
Sensor/Curr
Voltage fee | PIM_IN Potentiomet
20 | PMV_| jhack signa | Dx/POT | ENESense/ [y | por . PAO5_AD5 | 145
M3 Voltage Fee er signal
I /V_M3 .
dback signa
[
Hall
o v Voltage fee | PIM_Q Setn;or/Cu/rr
21 —'~ | dbacksigna | EB/IBV | o1 2T Ing | — NC PAO3_AD3 | 141
M2 | M2 Voltage Fee

dback signa
I




Hall

PIM_V Voltage fee | PIM_Q Sr?tngzzg;rr Potentiomet
22 — — | dback signa | EA/IA/V NC POT . PAO1_AD1 139
M1 Voltage Fee er signal
I M1 .
dback signa
I
PIM_IB
PIM_IM — DC bus Volt DC Bus Volt
23 | OTOR_ Sri :i“f] ;’IU" USVB | age (downs ZBUS EC—RE age (downs | PAO7_AD7 | 147
SUM g us caled) caled)
AC Input Ze
ro Cross/AC
24 | PIM_IM | Phase cure | PIM_IB/ | Input Voltag | NC IMOTO | Phase 1 Cu
OTOR2 | nt signal POT e (downscal R2 rrent signal PAO8_AD8 148
ed)/ Potenti
ometer
PIM_IM | Phase cure | PIM_IA/ | PFC Curren IMOTO | Phase 2 Cu
25 OTOR1 | nt signal IPFC t (buffered) NC R1 rrent signal PAQ6_AD6 146
Device prog Device prog Device prog PB24 TCK
26 | PGC ramming cl | PGC ramming cl | NC PGC ramming clo g 48
. . . _SWCLK
ock line ock line ck line
Device prog Device prog Device prog PB23 TMS
27 | PGD ramming da | PGD ramming da | NC PGD ramming da g 47
: : . _SWDIO
ta line ta line ta line
Reference v Reference v
og | vRer | Otage (half |,y np, |oltage (half o | NG PA11_AD11 | 151
of AVDD vol of AVDD vol -
tage) tage)
PIMLR | e | PMLR | o orne | NEUT
29 | EC_NE etr I:i)no vor |[ECNE | 20 — NG PAO9_AD9 | 149
utr | r&INEVOLT R
tage tage
30 |Avop |Andlogsup | yyppn | Analogsup | aypp | aypp | ANAIOISUP | anA 3vs | 135
ply ply ply
31 | Avss | Analogsup | pyeg | Analogsup | anp | aygg | ANAIOGSUP A oD | 134
ply ply ply Ground
. Potentiomet
3o |PIMP | Potentiomet | PIM_P 1 POT | — NG PA10_AD10 | 150
oT er signal oT ,
signal
PIM P Potentiomet
33 | NC NC or e NC | — NC PA13_AD13 | 153
signal
PIM_G PIM_G
34 END General /10 END General /0 | NC — NC PA17 160




DC bus volt DC bus volt DC Bus Volt
35 PIM_VB age (downs PIM_VB age (downs VBUS | DC_RE age (downs | PA12_AD12 | 152
us us 1 F
caled) caled) caled)
Digital Supp
36 | VSS NC VSS NC VSS VSS GNDIO 26
ly Ground
Digital Supp
37 | VDD NC VDD NC VDD VDD ly VDDIO 25
PIM_ AC input vol
38 |[NC NC VAC_V | tage(unbuff | NC — NC PA13_AD13 | 153
oL2 ered)
PB00_
AFEO_
39 | NC NG CH10_ :iFgaslh“”t NG | — NC PA14_AD14 | 154
BEMF_ | °'9
W_ADC
40 | NC NC PIM_PF | PFC shunt | o | _ NC PA15_AD15 | 155
C_L signal
PIM | MCLV2 100-pin conn | MCHV3 100-pin conn MCSM Development SAM
ection ection 100-pi Board RH7
Co P 07
nne n con
cto nector SAMRH707 Pin
¢p| | PinNa | Functionali | Pin Na | Functionali signal | Pin Na | Functionali | MCU Pin Num
N me ty me ty name | me ty ber
Hall sensor/ Hall sensor/
PIM_M | currentsen | PIM_V_ | current sen Ph Cu Potentiomet
41 ONITO | se/voltagef | M1/PO | se/ voltage f — POT er sianal PA0O_ADO 138
R_1 eedback sig | T eedback sig | — g
nal nal
Hall sensor/ Hall sensor/
PIM_M | current sen current sen
42 | ONITO | se/ voltage f ,\P/I'g"—v— se/ voltage f fhz—C“ — NC PAO2_AD2 | 140
R_2 eedback sig eedback sig | —
nal nal
Hall sensor/ Hall sensor/
PIM_M | currentsen | PIM_V_ | current sen | Shun
43 | ONITO | se/voltage f | M3/IBU | se/ voltage f . — NC PA04_AD4 142
R_3 eedback sig | S eedback sig
nal nal
44 | NC NC NC NC NC — NC — —
Digital Supp
45 | VSS NC VSS NC VSS VSS GNDIO 26

ly Ground




Digital Supp

46 VDD NC VDD NC VDD VDD ly VDDIO 25
Hall sensor/ | HB/QE | Hall sensor/ | HALLB
47 | HALLB QEl input B QEl input QEB | NC PA30_TIOBO | 13
HALL PB17_PWM
48 | HALLC gaE': isne”ior/ QC/ IND geé': isne”st"r/ C_QIN | — NC CO_PWMH3_| 37
pu PUL 1 px TIO B
UART Rece UART Rece PA0S_ USB R | UART PB05 FLEX
49 | RX ive RX ive (L)JRXD X | Receive comi o1 |23
UART Trans UART Trans PA10_ USB T | UART Trans | PB04_FLEX
50 | TX mit IR mit (L)JTXD X | mit com1 100 | 22
UART Trans
mit
USB T USB T | UART Trans | PB22_FLEC
51 X (gonnected NC NC NC X mit XOM3_ 100 46
directly to U
7)
UART Rece
USB_R | ive (connect USB R | UART PB21_FLEX
52 X ed directly t NC NC NC X Receive COM3_|01 45
o U7)
53 | NC NC NC NC NC — NC — —
54 | NC NC NC NC NC UsB_v USB VBUS | — —
BUS
55 | NC NC NC NC NC ;J\?B_& NC — —
56 | NC NC NC NC NC USB D- | USB Data— | — —
57 | NC NC NC NC NC BSB—D USB Data + | — —
PIM_FL ?I%—J_:_‘ PFC_
58 | T_OUT | General I/O 2_(V AC General /0 | VACZ | — NC PA23 6
2 Z0) C
PIM_FL ‘TI%_LT‘II'_
59 | T OUT | General I/O 1_(IPFC General /O | PFC | | — NC PA24 7
1
)
DBG_L | Debug LED | DBG_L | Debug LED
60 ED1 1 ED2 5 LED1 | — NC PA27 10




Home signa

Home signa

61 | HOME | for QE| HOME | for QE| NC — NC PA31 14
Digital Supp
62 | VDD NC VDD NC VDD VDD ly VDDIO 25
63 | OSC1/ | Crystal osc Crystalosc | NG Crystal Osci | L
CLKO in Oscl in OSCl llator In
OSC2/ | Crystal osc Crystal osc Crystal Osci | .
64 CLKI out 0SCO out NC 0SCO llator Out
Digital Supp
65 | VSS NC VSS NC VSS VSS GNDIO 26
ly Ground
66 PIM_IB ? sUh?Jr?tu;ire:l1 PIM_IB F’ :hsr?tuge: NC — NC — —
US+ g US+ u g
al al
BUS curren BUS curren
PIM_IB . PIM_IB .
67 US- t shunt sign US- t shunt sign | NC — NC — —
al al
LIN chip sel FAULT _ . PA16_PWM
68 | LIN_CS ect signal BTN Push button | NC 1 Fault signal CO_PWMFI2 156
g | WINFA | LiNTaultsig | - NC NG | — NC PA21 4
ULT nal
PBO1_PWM
70 | NC NG NG NG NC | BTN_1 g:‘sl: Ef;:tton CO_PWMEX | 16
P TRG 1
PIM_PF
71 | NC NC C_PW PFC PWM NC — NC PA22 5
output
M
Hall
72 | NC NC QA/QE Sensor/QEl | NC — NC PBO7_TIOA3 | 27
Input
73 PIM_IB IMOTQFHS PIM_IB | IB shunt sig NG . NG . .
+ hunt signal | + nal
74 PIM_IA IMOTQRZS PIM_IA | IA shunt sig NC o NC o o
+ hunt signal | + nal
75 |vsS | NC VSS | NC vss |vss | DigtalSupp | ayn 0 26
ly Ground
He/QE | L2l USB T
76 | NC NC B Sensor/QEl | NC x USB TX PB08_TIOB3 | 28

Input




PIM_H

ALLC/I | Hall
77 | NC NC NDX/S | Sensor/QEl | NC E\NMZ tPWM Outpu | ppig 39
TP_PW | Input
M
PIM_PF
N - C pw | PFCPWM | PEC_ | PWM2L | PWM Outpu | oo, -
M output PWM |1 t
79 | NC NG vaczx |ACInputze o NG PD03 56
ro crossing
Hall Hall
80 | HALLA | Sensor/QEl HA/QE Sensor/QEl HALLA| _ NC PA29 TIOAO | 12
A _QEA
Input Input
81 | NC NC NG NG NC | — NG — —
PIM_G PIM_G
82 EN General I/0 EN{ General /0 | NC — NC PD04 63
83 | BTN 1 | Push-bution |- NC sTNt | YSB-T [ useTx | PBOO 15
S2 input X
g4 | BTN 2 |Push-bution |y~ NC sTn2 | USBR | yse Rx PB02 17
S3 input X
85 | NC NC NG NG NG | — NC — —
Digital Supp
86 | VDD | NC VDD | NC voD VDD | VDDIO 25
g7 | CAN_R | CANreceiv |, NG e | - PB09_CANR | o
X e X1
gg | CANT |CAN NG NG N | NG PBIO_CANT | oo
X transmit X1
89 | NC NC NC NC NC | — NC — —
9 |NC NC NG NG NC | — NC — —
91 | NC NC NC NC NC | — NC — —
92 | NC NC NG NG NC | — NC — —




PIM | MCLV2 100-pin conn | MCHV3 100-pin conn MCSM Development SAM
ection ection . | Board RH7
Co 100-pi
07
nne n con
cto nector SAMRH707 | pin
r Pl | Pin Na | Functionali | Pin Na | Functionali | signal | Pin Na | Functionali | mcu Pin Num
N me ty me ty hame | me ty ber
93 PWMI1L | PWM PWMI1L | PWM PWM1 | PWM1L | PWM Outpu | PB12_PWM 30
1 Output—1L | 1 Output - 1L | L1 1 t C0_PWMLO
94 PWM1 | PWM PWM1 | PWM PWM1 | PWM1 | PWM Outpu | PB11_PWM 31
H1 Output — 1H | H1 Output — 1H | H1 H1 t C0_PWMHO
95 | NC NC NC NC NC — NC — —
96 | NC NC NC NC NC — NC — —
97 |NC NC NC NC NC — NC — —
os | PWMIL | PwM PWMIL | pywM PWM1 | PWMIL | pwM Outpu 231%\7“\2\{_'\1/' 9y
2 _ 2 _ L2 2 — —
Output — 2L Output — 2L t TI0 B4
99 PWM1 | PWM PWM1 | PWM PWM1 | PWM1 | PWM Outpu | PB13_PWM 33
H2 Output —2H | H2 Output —2H | H2 H2 t CO0_PWMH1
100 PWMI1L | PWM PWMI1L | PWM PWM1 | PWM1L | PWM Outpu | PB16_PWM 36
3 Output—3L | 3 Output—3L | L3 3 t C0_PWML2

The following figures show the SAMRH707 Motor Control PIM schematic diagrams.

Revision History

The revision history describes the changes that were implemented in the document. The changes are listed by
revision, starting with the most current publication.

Revision

Date
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10/2022

Initial Revision

Microchip Information

The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

« Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s

guides and hardware support documents, latest software releases and archived software

« General Technical Support — Frequently Asked Questions (FAQs), technical support requests, online

discussion groups, Microchip design partner program member listing

« Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of



http://www.microchip.com/

seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers
will receive email notification whenever there are changes, updates, revisions or errata related to a specified
product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

« Local Sales Office

« Embedded Solutions Engineer (ESE)
« Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also
available to help customers. A listing of sales offices and locations is included in this document.
Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:

« Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within operating
specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code
protection features of Microchip product is strictly prohibited and may violate the Digital Millennium Copyright
Act.

« Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code
protection does not mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly

evolving. Microchip is committed to continuously improving the code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design, test,
and integrate Microchip products with your application. Use of this information in any other manner violates these
terms. Information regarding device applications is provided only for your convenience and may be superseded by
updates. It is your responsibility to ensure that your application meets with your specifications. Contact your local
Microchip sales office for additional support or, obtain additional support at www.microchip.com/en-

us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS 1S”. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
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PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer
agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses
resulting from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.
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