MICROCHIP

dsPIC33EP256MC506

dsPI1C33EP256MC506 Plug-In Module (P1M)
Information Sheet for Internal Op amp Configuration

The dsPIC33EP256MC506 Internal Op amp Motor
Control PIM is designed to demonstrate the
capabilites of the dsPIC33EP256MC506 Motor
Control device wusing internal op amps with
development boards such as the dsPICDEM™
MCLV-2 Development Board (DM330021-2) and the
dsPICDEM MCHV-2 Development board
(DM330023-2), which  support  100-pin  PIM
interfaces.

The dsPIC33EP256MC506 is a high-performance, 16-
bit Digital Signal Controller (DSC) in a 64-pin TQFP
package. This device is equipped with three internal
Op amp/Comparators and one dedicated Analog
Comparator. The dsPIC33EP256MC506 Internal Op
amp Motor Control PIM takes advantage of these
analog peripherals configured using on-board passive
components (resistors and capacitors) to support
motor control applications without requiring external op
amps or comparators.

To operate this PIM with the dsPICDEM MCLV-2 and
dsPICDEM MCHV-2 Development Boards, please
insert the Internal Op amp Configuration Board into the
header J4 (for the dsPICDEM MCHV-2 Development
Board) or header J14 (for the dsPICDEM MCLV-2
Development Board).

Figure 1 shows the connection location for the
dsPICDEM MCHV-2 Development Board.

FIGURE 1:

INTERNAL OP AMP

Hardware Compatibility

Table 1 provides information on the hardware versions
of the motor control boards that are compatible with this
PIM. Refer to the user's guide for the specific motor
control board for hardware version identification
information.

TABLE 1: HARDWARE COMPATIBILITY
Development Board Part Number Compatible Hardware Version(s)

dsPICDEM™ MCHYV Development Board DM330023 Not compatible

dsPICDEM™ MCLV Development Board DM330021 Not compatible

dsPICDEM™ MCSM Development Board DM330022 Not compatible

dsPICDEM™ MCHV-2 Development Board DM330023-2 All revisions

dsPICDEM™ MCLV-2 Development Board DM330021-2 All revisions

Warning:

damage.

Do not connect non-isolated oscilloscope probes to the test points on the dsPIC33EP256MC506 Internal Op amp
Motor Control PIM while using the PIM with the dsPICDEM™ MCHV-2 Development Board. Use a high voltage
differential probe rated in excess of 600 VRMS (common mode). Failure to heed this warning could result in hardware
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Table 2 provides the static mapping between the 100-pin PIM pins and the device pins.

TABLE 2: 64-PIN DEVICE TO 100-PIN PIM MAPPING
B Device Funchionsl Deseription PIM Pin # | PIM Functional Description Bin# | Devics Functional Deseription | PMPin# | PR CERCoR
1 TDI/RA7 — Not connected 33 CVREF20/SDO1/RP20/T1CK/RA4 — Used by Op amp circuit
2 RP146/PWM1H/T3CK/RB14 94 PWM Out — H1 34 SDI1/RPI25/RA9 77 HALLC/INDX/STP_PWM
3 RP147/PWM1L/T5CK/RB15 93 PWM Out - L1 35 SCK1/RPI51/RC3 79 AC input zero cross
4 RP118/RG6 84 Switch/UART TX 36 SDA1/RPI52/RC4 69 LIN Fault
5 RPI119/RG7 83 Switch 37 SCL1/RPI53/RC5 49 UART RX
6 RP120/RG8 76 HALLB/QEB/USB TX 38 VDD 2,16,37, | N/A
46, 62, 86
7 MCLR 13 Device Master Clear 39 OSC1/CLKI/RC12 63 OSCl
8 RPI121/RG9 72 HALLA/QEA/USB RX 40 OSC2/CLKO/RC15 64 OSCo
9 Vss 15,36, |N/A 41 Vss 15,36, |N/A
45, 65, 75 45, 65, 75
10 VDD 2,16,37, | N/A 42 RD8 — Debug test point
46, 62, 86
11 AN10/RPI28/RA12 35 DC_BUS voltage (scaled) 43 PGED2/ASDA2/RP37/RB5 27 PGED2
12 AN9/RPI27/RA11 25 IA/IPFC current 44 PGEC2/ASCL2/RP38/RB6 26 PGEC2
13 ANO/OA20UT/RAO 42 V_M2 motor phase voltage 45 RPI58/RC10 61 HOME signal (QEI)
14 AN1/C2IN1+/RA1 22,41 | QEANIAIV_M1/POT 46 RP39/INTO/RB7 19 PFC Fault/UART TX
15 PGED3/VREF-/AN2/C2IN1-/SS1/RPI32/CTED2/RBO 43 V_MB3/IBUS/HALLC 47 RC13 82 General purpose I/0
16 PGEC3/VREF+/AN3/OA10UT/RPI33/CTED1/RB1 59 Op amp 1 output 48 TCK/CVREF10/ASCL1/RP40/T4CK/RB8 68 BTN/LINCS
17 PGEC1/AN4/C1IN1+/RPI34/RB2 21 QEB/IB/V_M2 49 TMS/ASDA1/RP41/RB9 78 PFC PWM/CAN RX
18 PGED1/AN5/C1IN1-/RP35/RB3 — Used by Op amp circuit 50 RP54/RC6 47 HALLB/QEB
19 AVDD 30 N/A 51 RP55/RC7 70 BTN/RX
20 AVss 31 N/A 52 RP56/RC8 88 CAN TX
21 AN6/OA30UT/C4IN1+/OCFB/RCO 58 Op amp 3 output 53 RD5 60 Debug LED2
22 AN7/C3IN1-/C4IN1-/RC1 — Used by Op amp circuit 54 RD6 1 Debug LED1
23 ANB8/C3IN1+/U1RTS/BCLK1/FLT3/RC2 20 INDX/POT/V_M3 55 RP57/RC9 87 CAN RX
24 AN11/C1IN2-/U1CTS/FLT4/RC11 24 IB/POT 56 Vcap — Not connected
25 Vss 15,36, |N/A 57 VDD 2,16,37, |N/A
45, 65, 75 46, 62, 86
26 VDD 2,16, 37, |N/A 58 RPI96/RFO 48 HALLC/INDX
46, 62, 86
27 AN12/C2IN2-/U2RTS/BCLK2/RE12 — Reconstructed motor neutral input 59 RP97/RF1 50 UART TX
28 AN13/C3IN2-/U2CTS/RE13 32,33 | Potentiometer 60 RP42/PWM3H/RB10 3 PWM Out — H3
29 AN14/RPI94/RE14 23 IBUS / VBUS 61 RP43/PWM3L/RB11 100 PWM Out - L3
30 AN15/RPI95/RE15 34 General purpose /O 62 RP144/PWM2H/RB12 99 PWM Out — H2
31 SDA2/RPI24/RA8 80 HALLA/QEA 63 RPI45/PWM2L/CTPLS/RB13 98 PWM Out — L2
32 FLT32/SCL2/RP36/RB4 18 Overcurrent Fault input 64 TDO/RA10 — Not connected

90SDIN9GCdAEEDILSP



dsPIC33EP256MC506

100-PIN HEADER SCHEMATIC

FIGURE 2
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dsPIC33EP256MC506

FIGURE 3: 64-PIN DEVICE SCHEMATIC

X—L ToIRAT ToorRAL0 84X
PWMIHL 2| RPUGIPWMIHTICK/RBL4 RP145/PWM2LICTPLS/RB13 83— PWIL
PWMILL 3 RPUTIPWMILITSCK/RBS RPI44/PWM2HIRB12. (82— PWILH
c7 DNP BTNTX/USBTX 4 RP118RGE RP43/PWMILIRBLL -1 PWMILS
6 BTN/USBTX 5 RPIL19IRGT RP42/PWMaHIRB10 20— PWMIH
aD——
HALLB/OEB/USBTX, 8 RP120RG8 RPOTIRF1 22—
V_MIPOT
CEAAV I D>——-—4 MCLR>— MCIR RP196/RFO (—22—C HALLC/INDX
c8 DNP HALLAIQEAIUSBR>—L2— RPIL21RGY vop 3L VDD
o =
C9 470pF ITQ vss veap |58 Io.m:
C1 cs
= 01pF 10 55
VDD VDD RP57/RCO 10 uF
R2 1K R31K
(iAo =
{OTEUS>—LL An10RP128/RAL2 RrD6 |24 DBG_LEDTy
C11 470pF ‘130150 .
p
12 | ANO/RP127IRALL dsPIC33EP256MC506 RDS L@
R5 1K R6
DNP N 3
R30 ANO/OA20UT/RAO RPS6/RC8
REC_NEUTR
DNP 14 .
>R7 ANZ/C2IN1+/RAL RP55/RC7
C12 DNP %3“
{“ 15 | PGEDIVREF-/AN2/C2INI-SSLRP132/CTED2/RBO RP54/RC6 20— HALLBIOEE
FLT_ouTL 16 { pGeC 3/0A10UT/RP133/CTED/RBL TMS/ASDAL/RPA1/RBY
R8 1K R10 30K
11 R12
30K <DNP
17| PGECUANAICLINI+RP134/RB2 TCKICVREF10/ASCLURPA0ITACK/RBS |28 BTNFAULTILINGS
C13 DNP
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c2
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4
28 37
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52/RC4
R23 1K
M 30 | ANIS/IRP19S/RELS SCKURP151/RC3 |32
C20 DNP
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* All Resistors are 1%
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dsPIC33EP256MC506

In the schematic shown in Figure 3, resistors R25, R26
and R27 are used to choose the reference voltage
(VRer) from motor control board (VREF_EXT) or
device internal reference (CVREF20) or a simple volt-
age divider (R28-R29), respectively. By default, the
PIM is configured to source the reference voltage from
the motor control board.

Table 3 classifies the passive components according to
their functionality and also quotes the design equations

applicable in each case.
TABLE 3: ANALOG FUNCTIONALITY LISTING
Opamp Analog . . .
4 Function Passive Components Design Equations
1 Low Pass Filter R13, R14, R16, R17, R13 = R14 = R16 = R17 = R
C14, C15, C16 Cl4 = C16 = C
R10 = R11
Reference Voltage Bias R10, R11 1
Common mode f 545 = 77RC
Voltage Divider R8, R9 Differential mode f_5 5 = =
2n(2R)(% + 015)
Differential Amplifier Input R13, R14, R16, R17 R
DifferentialAmplifierGain = _2—1Ri
Differential Amplifier Feedback | R11
2 Low Pass Filter R2, R3, R4, R5, R2=R3=R4=R5 =R
C9, C10,C11 C9=Cll=C
R1 = R7
Reference Voltage Bias R1, R7 1
Common mode f 55 = 77RC
Differential Amplifier Input R2, R3, R4, R5 Differential mode f . .. ~ 1
-3dB =
27:(2R)(% + Clo)
Differential Amplifier Feedback | R7
Differential AmplifierGain = 7R
3 Low Pass Filter R20, R21, R22, R23, R20 = R21 = R22 = R23 =R
R24 = R1
Reference Voltage Bias R24, R19 o

Differential Amplifier Input

R20, R21, R22, R23

Differential Amplifier Feedback

R19

Common mode f 545 = Z—T%R—C

Differential mode f 545 = +
2n(2R)(5 + clg)

R19

DifferentialAmplifierGain = R

© 2012 Microchip Technology Inc.
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FIGURE 4: OP AMP CIRCUIT BLOCK DIAGRAM
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like 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.
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 ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. 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, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
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countries.
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All other trademarks mentioned herein are property of their
respective companies.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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