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1-1. APP021 51 2% 4 & ¢

Microchip &da 2 dsPIC30F % 5|th 16-bit MCU+DSP 1 Feficir 1 B2 15 > BEFHR N0
¥ - }F1# i {5 e 16-bit My #IF - dsPIC33FI « % 7 Rk & 33 dsPIC3OF [k 71¥ ehif 1
16-b1t MCU+DSP %< )22 5 488 »xae % #¢0 > dsPIC33FJ &t 53 & 3.3V endk (T L R T R/ K 40
MIPs &% 72z » 3 2 51~ DMA e 3% CPU e &2 & & #2 B - #F dsPIC33F it 53
BBl NE R T A deR R ITE B S % i o DMA #2455 ¥ 242 8 B Channel -
BIary pE R i;%’fii‘i # 3 DMA iht ¥ ; ¢ 45 10/12-bit ADC ~ ECAN - UART ~ I’C ~ SPI
o

APP021 k31 & & 44 dsPIC22FJ128MC708 = it A A F FF R chEF F 2 23

BRETUERT FRYANGREF Fenir S & %%*Q“%”ﬁﬁ$“#4¢$mé%

TR ',f dsPIC33FJ128MC708 z_*¢t » APP021 » ¥ 123k dsPIC30F6010A i if § i * ¥ iR
£ 5V 1iFeh CPU pF > U@ * APP021 k&3 ﬁg 5 F]1E APPO21 ¢ Vdd TR
ViEE S 33Vor5V @ f dsPIC30F6010A :d&%rs 4p % *t dsPIC33FJ128MC708 -



1-2. APP021 2 &=

APP021 i & FEE £FE 2 # 407

Ul :

U2:

Ul0:

U4 .

Us:

US :

U7 :

dsPIC33FJ128MC708

APP021 i B4R > ik Z & 3#% X dsPIC30F6010A

PIC16F684

14-Pin 1 PIC, ¥ % k& 2§52 5L4% dsPIC » # 42 AB 4p S#h B ikt L 2 6y
217 p|z# Input Capture 1 55 o A 11 iP5 PICI6F684 © 5'E4r7 AB 1p%#H B
mfs—%&ﬂ:; °

PIC18F2550

fiEF USB # it ¢h 28-Pin PICISF i 7 ey B VR PP E S5 USB

CDC % % #gujenfg st > 7 ¢ # UART & SPI 4w l;i’ dsPIC ii 5 » # dsPIC & %
saF e USB /i ¢ Forward ¥| PC 3

MCP1700-3302E/OT or MCP1701A-3302-E/OT

¥ SV # 33V T R

MAX-232

RS-232 % # * chfcy B

MCP4922

23 2 zilgﬂis?lﬂirﬂ DA #3# % » &% SPI % 5 £ dsPIC i 73

MCP2551

CAN #d & g e % > 3% 1 dsPIC 9 ECAN 1
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II™ &% APP021 = FI CONNECTOR fiufid f/fg-.
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CON16
CON4  CONé CON10 CON12 CON14 CON2 CON17A

CON13 CON15

CON6 2% LCD ™ = &9 2. Imm RCA Power connector » i * DC-9V ﬁs?l »

CON1 dsPIC33FJ/dsPIC30F ICD2 %&E‘% e @& E (RJ-11 6P6C AJ5¢ )xx

CON1A  dsPIC33FJ/dsPIC30F ICD2 ‘$%£ PICKit2 “#4x* 24 % ( PICKit2 A15% , 2.54mm
H gt X 5-Pin )%k

CON4 PIC16F684 & * 2z ICD2 / PICKit2 "4 g f& % *X

CON1T7A PIC18F2550 & * 2. ICD2 “,ﬁ%ﬁ%/"\%ﬁ‘? AR E ROk

CON17  PIC18F2550 i * 2. PICKit2 "&4* i 4% % Rkkx

CON2 DB-9 Female #]s%2 RS-232 @i %

CON14  CAN i€ 7 * e 6p6C > RJ-11 4% % , £ CONIH &_¥ i «h

CON15  CAN i€ 7 * e 6P6C > RJ-11 4% % , £ CONI4 &% i«

CON12  CAN i€ 7 * e 3-Pin Molex #4#& % , ¥ CON13 & ¥ ifcn

CON13  CAN i& iz * e 3-Pin Molex #4#& % , ¥ CON12 & _¥ i



CON10

MCP4922 ¢7 DA 45 5 % iy

CONT 8-Pin Molex » 5 = % Motor Control PWM ﬁ%ﬂ:écl'ﬁiﬂéi- GND

PWMIL + PWM1H

PWM2L + PWMZH

PWM3L + PWM4H
CON8 8-Pin Molex - # 7z QEI 4 & 2% Fault fﬁﬁ%>»’ BELe 3

INDEX

QEA

QEB

FALTA

UPDN
CON5 6-Pin Molex > % AD Channel b d&ifd% %

CON11 ~ 5-Pin Molex » #-#F38i2 8 3% 2 dsPIC « IC1 - IC3
CON9 40 Pin (20%2 , 2.54mm DIN )

i@ 5 gLl B o 5LE U A 40~ APPO2I
gz dsPIC #&#%r & 4 i dsPIC #&#%r &
1 NC 2 PWM4H/RE7
3 ANO/RBO 4 PWM4L/RE6
5 AN1/RB1 6 PWM3H/RES
T AN2/RB2 8 PWM3L/RE4
9 AN11/RB11 10 PWM2H/RE3
11 1C4/RD11 12 PWM2L/RE2
13 SS2/RGY 14 PWM1H/RE1
15 IC1/RD8 16 PWM1L/REO
17 IC2/RD9 18 NC
19 IC3/RD10 20 GND
21 NC 22 INDX/RB3
23 GND 24 QEA/RB4
25 NC 26 QEB/RB5
27 NC 28 FLTA/INT1/RES8
29 AN15/RB15 30 U2RX
31 0CT7/RD6 32 U2TX
33 0C6/RD5 34 SDO2
35 SCK2 36 SDI2
37 C2RX/RGO 38 SDA1/RG3
39 C2TX/RG1 40 SCL1/RG2




1-4. A00021 = & * *3k =& DIP SW 2 H # &

al
-
o

1lg

v
"
]
1
- @
- A
-
"
- @
- o
|
-
1
"

DSW4 DSW6 DSwW2

DSW1 *»# dsPIC & * 78— % Command Channel (APP021 V3.0 ek 5 3% ! )
1&2=0N: #+# PGCI/PGD1 ( Pin 21/22 ) 5 Command Channel
3&4=0N: iE#H PGC2/PGD2 ( Pin 59/60 ) % Command Channel

DSW2 “»3d UARTI 2 UART2 <z 5 U5 ( MAX-232 ) it #

DSW3  dsPIC %% ki ID EfFM , 7 RP3 il frrasiri CPU 7 7

B
DSW3-PINI - 4% 5] RCI
DSW3-PIN2 - 4% 3] RC2
DSW3-PIN3 - 4% 3] RA9
DSW3-PIN4 - & 4% 3] RALO
DSW4 PICI6F684 £ dsPIC it 4% 1 5leni ay B B
DSW4-PINT - PICI6F684 RAl & dsPIC QEA/CN6/RB4
DSW4-PIN2 - PICI6F684 RAZ & dsPIC QEB/CNT/RB5

DSW4-PIN3 - PICI6F684 RAS & dsPIC INDX/CN5/RB3



DSW5

DSW6

PICISF2550 9 % s ID MM , $ RPO /s B8 2 i
PICI8F4550 T 7|12 8t

DSWo-PINI - RB4
DSWo-PIN2 - RBS
DSWo-PIN3 - RCI
DSWo-PIN4 - RC2

* kiEH dsPIC & PICI8F2550 /& i g i
DSW6 1-4 ON % * SPI2 #& PICI8F4550 /&L
DSW6 5&6 ON % * UART2 £ PICI8F2550 & ( 19200,N,8,1 )
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APP021 i & ¢ JUMPER % H # i
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JVDD

JP1

JP2
JP3

JP4

JP5/JP6

JPT
JP8
JP9
EJ3

JP8 JP9 JP2 JP7 EJ4 JP4

EH & e dsPIC33F CPU #84f » %15 dsPIC33 7 PS SAMPLE @ 5% £ & & - #112 JPI
F T om e B0 BAEEs 0 1] iE &R o dsPIC3S o

CAN BUS eh# =4 feikay * o ¢ #-R39 42>t CAN Bus < CANH/CANL

R L+ dsPIC33F & & dsPIC30F. ¢ Jumper ¢ # dsPIC & Pin-70 #3] C18+
(dsPIC33F) & &_Vss (dsPIC30F)

## U10 (PICI8F2550) e it 7 & kiR

1 & 2 ON - PICI8F2550 = =3¢ & % p USB Bus

2 & 3 ON - PICI8F2550 =hx ieg ® %k p APP021 _* < 5V dc

* % Connect/Disconnect X3 ( 32.768Khz ) % ¥ & # £ dsPIC <+ RC13/RC14
(Pin59<SOSCI> & Pin-60<S0SCO>)

g Bk * Jumper

i £ 7) PIC16F684 < Pin 5 ~6+~7

i #£7) PIC16F684 = Pin 10 ~9 8

+5V dc ehgtwr
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1-6.  APP02] ¢h3 BRFP
1.6.1 RAETE

APP021 e kd CON6 4% » t5 35 LM7805 r 2 MCP1700/MCP1701A ¥ 3] 5V &
3.3V e & o

%3 JP8 ¥ & M 5Vor 3.3V #ik# Ul (dsPIC) - # # 453 1 % 4 IC 47
i 5V R

U3
LM7805AC/TO220
! VIN VOUT _°3 O VDD5
<
D1 a
CON6 BRIDGE z |
o T~ C1
. c2 0.1uF
~1~ 100u/25V ~
)
RCA_POWER
N
U4
MCP1700_TO92
N vout M@

o JP8

z + C4

o = P 1 p——-

/\O ?3 ~T~ 47uF/25V 2 b o vdd
.1uF 3b
™)
HEADER 3
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dsPIC Reset ~ ICD/ICSP ~ Secondary Osc. 4§z

dsPIC en& B d SWT 2 H4p b sEL#rir 4] » ¢ #5483 ICD > CON1 Pin-6

CONI %4 ICD2 # Real ICE ehi &:@#%® | 5 6P6C & RJ-11-

3 —'ﬁ vikE gk DSW1 EH & & * 3 Debug ¢ Command Channel » ¥ 12 %
RB6/RB7 # RC13/RC14 -

JP1 & plzE#FsR IC * 0 Jumper » ¥ & HE >t IRk =27 +¥ ( £* RB6/RB7 3
PGC/PGD )

X3 5 - 32.768Khz = Secondary Osc. > ¥ 2% JP5 & JP6 *iE# & F £ 3] RC13

& RC14 - (#i#¢ * RC13 & RC14 % Command Channel , B JP5&JP6 % Off )

Vdd

R8
22k

HEADER 6

R9 S¥X7

)

220 SW PUSHBUTTON
LED9

LED-G cs
200pF

s
_L_
c35 JP5
Y| 1 2 EMUD1/PGD2
Al 12 RJT1_6P6C
47P HEADER 2 ICD_MCLR| =
X3
C36 32.768K JP6 P DSW1
1 2 EMUC1/PGC2 ANO_RBO PGD —] 8
s s |
i 12 ANT_RBT ! 2 1 PGC 7
AN7_RB7 g g | ] Emummebz = [s
UCTPGC2
47P HEADER 2 AN6_RB6 S M p I
= HEADER 4X2 SW DIP-4
u1
9 I MCiR PWM1L/REQ ; gwmh
ANO_RBO PWMIH/RET 78 Byl
ANT RBT PGD/ANO/CN2/RBO PWM2L/RE2 (76— SWNBH
ANZ SS5TREZ PGC/AN1/CN3/RB1 PWM2H/RE3 |55 PWhiL
AN RET AN2/SS1/LVDIN/CN4/RB2 PWMB3L/RE4 BWNGH
AN7/RB7 PWMS3H/RES PWIL
O—55-| AN8/RB8 PWM4L/RE6
28 PWM4H
C—55-| AN9/RBY _PWM4H/RE7 [—13—FLTA TNTT
AN11_RBA1 C—55-| AN10/RB10 ELTA/INT1/RE8 [~ —FLTB INTZ RES
RET2LCOE 33| AN11/RB11 FLTB/INT2/RE9
TRBI3 34 | AN12/RB12 7___INDX CN5 RB3
—RBTA 35| AN13/RB13 AN3/INDX/CNS/RB3 [~15—QEA GN6-RB4
—ANT5 RBT5 36| AN14/RB14 AN4/QEA/CN6/RB4 [~42——QEB GN7 RBS
RCT— 4| AN15/0CFB/CN12/RB15 ANS/QEB/CN7/RBS5 [ NG RBE
—RGZ 5| AN16/T2CK/T7CK/RC1 AN6/OCFA/RB6 =
——=——————————>-{ AN17/T3CK/T6CK/RC2
7 C1RX RFO
RDO 58 CIRXRFO 7 CTTX RFT
—RDT @1 | EMUC2/OC1/RDO C1TXRF1 [ CIRX RGO
—RDZ g7 | EMUD2/OC2/RD1 C2RXRGO [ o
65| OC3/RD2 C2TXRG1
OC4/RD3 scK2
OCh RD4 gs OC5/CN13/RD4 SCK2/CN8/RG6 S
—OC7 RD6 68 | OC6/CN14/RD5 SDI2ICNY/RG7 ~g———3p0o2
m—m—sa OC7/CN15/RD6 SDO2/CN10/RG8 O
—TCT RDB — 84| OC8/CN16/UPDN/RD7 SS2/CN11/RGY |
TTC2RDY b5 | IG1/RDS 42 U1RX
—TC3 RDI0 56 | IC2/RD9 U1RXRF2 1
—ICIRDTT &7 IC3/RD10 EMUD3/U1TXRF3 [—3g—JoRX
——=——————3; Ic4RD N U2RX/CN17/RFA [Tk
|C6 RD13 %—gz— IC5/RD12 U2TXCN18/RF5 [
2 37| IC6/CN19/RD13 45 SCK1
—ICBERDIE 35| |C7/CN20/RD14 EMUC3/SCK1/INTO/RF6 [z
——=—————————""1|C87/CN21/RD15 SDI/RF7 [~
43 SDO1
SDO1/RF8
RA9
—M VREF-/RA9 SCL2/INT3/RA14 %(
——————————————={ VREF+RA10 SDA2/INT4/RA15 [—5—X
47 SCL1 RG2
SCL1/RG2 [
49 SDA1/RG3
0—=>+ OSC1/CLKIN/RC12 59 EMUD1/PGD2
EMUD1/SOSCI/CN1/RC13 g5
EMUC1/SOCSO/TICK/ICNO/RC14
50 | Saooa 70
0SC2/CLKO/RC15 £83989%  VDDCORE
<>>>>
dsPIC33FJ128MC708PS &‘E‘_‘ (€<
vdd O




1.6.3

dsPIC ik ~ 2 2 F B2 1 & ¢t 4% Connector &g fi— 5%

dsPIC # rmi¢ * JVDD kg * 3.3V
dsPIC30F # Pin-70 ez &% F »

2 VSS -

212

& HV ki
/P& JP3 %k

212

e

AR EH Pin-T0

s 1R - F]5 dsPIC33F &

= VDDCORE &t

X1 & 8Mhz ¢ Xtal > £ dsPIC p 38 PLL > ¥ M 2§87 b eh1 (F4F 5
CONT ~ CON8 & CON11 #_APP021 g3 * k45 44| % 4p B & * h Connector > fie &
1.6.2 BI(* B)) COND » ¥ 4% 3% 5 % #73 e d| 2 85 o

CONT @ 3 345 PWM &
CON8 :
CON11
COND :

(PWMIL/H , PWM2L/

H, PWM3L/H )

QEI /& # Fault #~ ( QEA - QEB - INDX ~ FLTA & UPDN )
= B4 % Input Capture & %L (IC1/RD8 ~ IC2/RD9 ~ IC3/RD10)
worrigds 5 i AD i~ (ANO ~ ANT ~ AN2 ~ ANIT ~ ANIS)

R1

120

MOLEX 8P

R6 120
vdd
LED1 RP1
A 1
D)
LED-O
LED2
XX 4
€
LED-O 8
Ut LED3 9
9 [—= PWMIL XX 4 c
MCLR PWMIL/REO NTF ¢ 470 9P8R
ANO_RBO 20 PWM1H/RE1 LEDO
ANTRET 79| PGD/ANO/CN2/RBO PWM2L/RE2 Dipa
—AN 18| PGC/AN1/CNI/RB1 PWM2H/RE3 (g0 X g
—ANT RBT 25| AN2/SST/LVDIN/CN4/RB2 PWMBL/RE4 ¢
ANE ] 571 AN7/RB7 PWM3H/RE! LEDO
557 AN8/RBS PWMAL/RES VAR ibs
567 ANS/RBY _PWMAH/RET (3 AINTT X g
ANTT_RB11 AN10/RB10 ELTA/INT1/RE8 [~ TTB_INT2_RE9D N
—RETLCOE AN11/RB11 FLTB/INT2/RES LED-0
ANT2/RB12 7 INDX CN5_RB3 LED6
AN13/RB13 ANJ/INDXCNS/RB3 [—s—QEA CN6. KB4 X g
ANTS RETS AN14/RB14 AN4/QEA/CNG/RB4 [ ~ONT T ¢
— AN15/0CFB/CN12/RB15 ANS/QEB/CN7/RB5 |—57——ANG RB6— LEDO
o3 AN16/T2CK/T7CK/RCA ANG/OCFA/RB6 = eb7
AN17/T3CK/TECK/RC2 g
C1RX RFO €
RDO 58 C1RXRFO CTTX RFT LED-O
&1 EMUC2/0C1/RDO CATXRF1 CIRXRGO ED8
&5~ EMUD2/0C2/RD1 C2RXIRGO [ TR RGT X g
&5 OC3/RD2 C2TXRG1 ¢
OC5_RDZ 66 | OC4/RD3 6 SCK2 LED-O
OC6 RDS 7| OC5/CN13/RD4 SCK2/CN8/RG6 [———38p3
5CTRDS 67| OC6/CN14/RDS5 SDI2/CNY/RG7 [-———8poz——
508 UPDN RD7 857 OC7/CN15/RD6 SDOZCN10/RG8 [—g——8s7 ———
T RDE— 24 OC8/CN16/UPDN/RD7 SS2ICN11/RGY [~ R0 120 MOLEX 8P
C 55 | IC1/RD8 4 U1RX NDX
~ T 25| IC2IRD9 UTRXRF2 | UTTR 8
& T 2 IC3/RD10 EMUD3/U1TXRF3 UZRX R1T 120 7
4| IC4/RD11 U2RXCN17/RF4 [ UZTX T FLTA TNT 6
|C8 RD13 X—gz{ IC5/RD12 U2TXCN18/RF5 5
—IG7 RO 57| IC6/CN19/RD13 SCK1 4
—CERDTE— o5 IC7ICN20/RD 14 EMUC3/SCKI/INTO/RF6 43 R4 120 vee 3
——=———————" IC87/CN21/RD15 SDIM/RF7 33—X  spo1 2
SDO1/RF8 RIS 120 1
RA9
— AT VREF-IRA9 SCL/INTY/RA14 [22—X —
————————————={ VREF+RA10 SDAZ/INTA/RATS [35—X 011 Ra2 R17 120 -
SCL1/RG2 g ] 0C8_UPDN_RD7
osci 49 SDA1/RG3 [F—————=—"—  F[T5 NTZ REY
OSC1/CLKIN/RC12 50 EMUD1/PGD2 —
EMUD1/SOSCI/CN1/RC13
EMUC/SOCSOITICK/CNO/RG 14 (-2 RO 20 Q_SHS_O
T T FLTA & INTO
50 80000 70
0SC2/CLKO/RC15 98998  VDDCORE
<>>>> R21 220 SWE
o >
dsPIC33FJ128MCT08PS BRI o ©
RP2 22K 9P8R| 1 L INDX & CN5
c26 c25 1
vad 200P 200P =
e 4 L 1 1
A~ c14 c15 c16 c17 c19 R22 120
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF IC1 RD8 EXT_IC1_RD8
EXT_IC2_RDO
R24 120 X RDT0
ce c7 IC2_RD9
22P 22p
R27
IC3 RD10

X1
8 Mhz
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1. 6.4 APP021 45 + i
VRI & VRZ 4~ w433 dsPIC =

': 330,—'{1

»Lﬁi;]% ié;‘lfaﬂ 0C LED
ARG EAD HE dsPIC =1 AN8/RB8 Rz 3t =+
SR TR A RS L A e AT S

LED11 Pl#t4g % OC5/RD4 -» # * &k H ¥ #p OC 27 oy )

212

AN9/RB9 r4 % AN1O/RB10 * i

F”Lﬁ

TREL

n’vﬁ?]» * R
R RN

U1
—— P
o—2 WeiR PWM1L/REO ;? B m',:'
ANO_RBO PWMIH/RE! |78 pwivL
ANT-RBA PGD/ANO/CN2/RBO PWM2L/RE2 76— BwWNoH
AND 55T RBZ 15 | PGC/AN1/CN3/RB1 PWM2H/RES |50 BwiaL
ANTREBT AN2/SST/LVDIN/CN4/RB2 PWM3L/RE4 PWM3H
ANSRES AN7/RB7 PWM3H/RES WAL
58| AN8/RBS PWMAL/RE6 i
AN9/RBY _PWM4H/RE7
ANTIRETT 30| AN10RB10 ELIAINTIRES (13— Flhe N7 RES
—RBTZTCDE S5 AN11/RB11 FLTB/INT2/RE9 —
—REB AN12/RB12
—RB gg AN13/RB13 AN3/INDXCN5/RB3 ; 'gg: g,Q‘é’ ng
ANTE RBT5 36| AN14/RB14 AN4/QEA/CNG/RB4 |—5—GER GN7 RES
—RGT 4| AN15/0CFB/CN12/RB15 ANS/QEB/CN7/RBS [y NG RBG
—RGZ 5| AN16/T2CK/T7CK/RC1 AN6/OCFA/RB6
——=————————> AN17/T3CK/T6CK/RC2
7 C1RX RFO
RDO 58 CIRXRFO 7 CITXRF1
—RDT 81| EMUC2/OC1/RDO CITXRF1 | GIRX RGO
—RDZ g2 | EMUD2/OC2/RD1 C2RX/IRGO CITXRGT
—m—gg OC3/RD2 C2iReH 2 =
~OC5RDA 66 | OC#RD3 ScK2
OCE RD5 g? OC5/CN13/RD4 SCK2/CNB/RG6 sasﬁm_
—OC7RD6E g5 | OCB/CN14/RD5 SDI2/CN9/RG7 [-g———8po7
~—OC8 UPDN RD7 69 | 9C7/CN15/RD6 SDO2/CN10/RG8 45— 857
—CTRDE — 84| OC8/CN16/UPDN/RD7 SS2/CN11/RGY [
LED-Y C7RD 25| IC1/RD8 42 U1RX
LED11 C3_RDT0 56 | IG2/RD9 VIRXRE2 71 UTTX
Fi CIRDT 27 IC3/RD10 EMUD3/U1TXRF3 35— ToRX
13 84| IC4/RD11 U2RXCN17/RF4 [—6—T2Tx
1C6 RD13 *—g IC5/RD12 U2TXCN18/RF5
TIC7RD14_____ 37 | IG6/CN19/RD13 45 SCK1
—TCERDTE 38| |C7/CN20/RD14 EMUC3/SCK1/INTO/RF6 (7
IC87/CN21/RD15 SDI/RF7 [~43—X  gpo1
470 SDO1/RF8
RA9
Ras —m-o—gi VREF-/RA9 SCL2/INT3/RA14 *xgg
———————————=" VREF+/RA10 SDA2/INT4/RA15 [—35—X
o 47 SCL1_RG2
L1/RG2 [
= osc1 49 SDA1/RG3
- OSC1/CLKIN/RC12 50 EMUD1/PGD2
EMUD1/SOSCI/CN1/RC13 (35
EMUC1/SOCSO/TICKICNO/RC 14
o
0 oscacLkorets 8889 829292  vopcore 2o
1 3 vce >00NN >0000
«>>> L>>>>
VR2 10K
dsPIC33FJ128MC708PS  &|<|&(5) &S| S(FR
o
1 3 _ovee
L owr 0k = Vad ©
) T~ c14 c15 c16 c17 c19
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
ce c7 ’ ’ )
22P 22P
SW1 R12  0OHM R13
—o o AAN—0 Vdd
5K ) X1 )
sp2 R16 5K 8 Mhz
——o o
SW3 R18 10K
t—o o
sw4 R20 20K
t——o o




1.6.5 PICI6F684 ¥ dsPIC e 44 g2
=+ U2 «»nPICI6F684 + J‘U}é}iﬁﬁs?] IR E 52 dsPIC 7 #endk ¢ > ) B PR S e 5N
¥ * VR3 #H4 iﬁe%] I 3 gE B iz 5L dsPIC » i pl3# dsPIC 9 QEI Module &% &
¥ o
PIC16F684 :#»~ VR3 > #+#f & > 2.5V Rl ¢ &0 QEA ~QEB ~ INDX 5L TR < 7l
F e R ARE- > B+ 7083600 rpm (F o QEA & QEB &3 64 B High/Low %
oo FHE <25V RIENFECH S TREAF B
DSW4 #* % Connect/Disconnect PICI6F684 %% dsPIC & QEA ~ QEB & INDX i %L o
7 L Fenig 5L & d PICI6F684 i 4> pl# i * JP§ & JP9 o
B {8 F 8 L A7PICI6F684 cifz 38 > |7 12 ¢ * CON4 k4 Microchip =» MPLAB ICD2 &
H_PICKit 2 -

QEA CNG RB4 —
- —QERGN7 RES [ )
RB3 e s |
e s |
0 OHM SW DIP-4 R36
= 220
0 VDD5
c13 T~ “
uz 0.1uF
4 R31 VR
LED10 R32 470 vDD vss oo 2 ) :
a RAS5/OSC1/CLKIN  RAO K ok
2| RA4/0OSC2/CLKOUT ~ RA1
, RA3/MCLR RA2
ON LED-R R RA2 710 i
1p RC4 RC1
2 RC3 RC2
3
ap PIC16F684_DIP
5b L ovpDs _Swe_ Ra4 220 o -
6 p 5 o 8
MOLEX 6P _L SW PUSHBUTTON ! ! =
- g 3 3P
vDD5 HEADEREADER 3
R35 22k




1.6.6 MCP4922 DAC % % sm§s
dsPIC p ez 5 v 2 A& 2 PWM 5% if » 54 Motor Control PWM Module 12 %
0Cx(Output Comparator Module) » fe 3 prztig * PWM = ;4 2 4 ﬁﬂﬁﬁ“ﬂi’?}b: 1A AT
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WadEo0 [ ]
ZAWE20 [
€0u»00 |
ZLaEEDl [
eLgusNDeDl [
PORIEINDED0 ]
SQuiPLNDRI0 [ ]
SQMISINDILOO ]
LAY9INOBI0 [
3WO00OA [

qon [

0JdXELD ]

LI [
1OWIKIZ0 [

0DHIXHZ) ]
SYHIZENIETNY 1
LYHEZNIETNY [
PLOMNOS) [
ZL9uI0S0 [
£194/0050 [

60 PGCAEMUCZISOSCOTICKICMIRC14
59 PGD2EMUDZSOSCICNIRCT3

58 CC1RDO

57 ]IC4RDN

56 TicarDio

550 |IC2RD9

54 JICURDA

53| | SDA2INT4RA3
52| SCLZINTRA2
51 Vss

50| OSC2ICLKORCS
49 OSCUCLKINRC12
48[ Voo

47|[_] SCLURG2

46 | SDAVRG3

45 [ ] SCKUINTORFE
44| SDIURFT

43 | sSDO1RFB

42 TUIRXRF2

41 TUTTXRF3

—

dsPIC33FJ64GP708
dsPIC33FJ128GP708

0
13
14
15
18
19

or

COFSRGIS |1
ANTGT2CKTICKIRCT | 2
ANTTITACKTECKIRC2 |3
ANTSTACKTOCKRCA |4

MCIR[_|9
SS2ICNT1IRGS [

ANSICNTRBS [

ANAICNERBA [ |-

ANICNERB3 [ |
ANZISSTICNARB2 |

SCK2ICNG/RG6 6
PGCIEMUCIANTCNARE1

SDIZCNARGT T

SDOZICN10/RGS &
TMSIANZDINT1/RAIZ
TDOVANZ1INT2ZRAI3

ANTYTICKTACKIRCA 5
PGDS/EMUDSANDNCN2RED 20

[ ] Sdu/gLlNDidLEn

[ ] wHILLNOAGHEN
H_ SLOAMENDISLE B
] #HO-OZNISLONILOI
] SEEEINDIA00GINY
| ] FLEdFLNYISLEEN

[ ] EbEHELNAAL

[ ] CHEAELNYMOL
] aan

1 3sA

[ ] HEELINY

[ ] OLgdioLNY

[ | 68dBNY

| ] egdmNSLIZN
] ssnw

] adny

[ ] Obedi=3up

IR LR

| ] 28diNwianvanasd

Appendix B dsPIC33FJ128MC708 #%rix ]

SEH 4 20/ L ONNTI LD Dd




Appendix C dsPIC30F6010A #%r i@

Note: Pinout subject to change.

Pin Diagram
80-Pin TQFP
(S
(]
[V
2 5
ZRRBF @
FEEEE85;9 SEZfsonns
Eﬁﬁ.—l‘—.—'%ggé gug;;g%@%é‘
EEEEEREER a3 E8E3F 5882
=T === —_ Coop@Eois
E&%iiﬂﬁm:%?OOOD&&ooM
B RN RN ERe 8883285
's)
PWMIL/RES 1 80 ] EMUC1/SOSCOMICKICNI/RC 14
PWMAL/RER 2 59 EMUD1SOSCIHCNT/RCA3
PWMAHIRET 5 58 [ EMUC2/OC1/RDO
T2CKIRCA 4 57 [T IC4/RD11
TACKIRCA 5 56 ] ICHRD10
SCK2/CNE/RGE 6 55 [ ] IC2/RDY
SDIZICNSRGT T 54 [ IC1/RDA
SDOZCNI0/RGE a 53 ] INT4/RA15
MCLR 9 52 [T INT3/RA14
SS2/CN11/RGA 10 dsPIC30FG6010A 51 ] Vss
Vas 1 50 ] OSC2/CLKO/RC1E
VoD 12 49 O3C1CLK]
FLTA/INT1/RES 13 48 [ voo
FLTB/INT2/RES 14 47 ] S8CL/RG2
ANS/QEB/CNTIRES 15 46 [ SDA/RG3
ANA/QEASCHE/RB4 16 45 ] EMUC3/SCK1/INTO/RFE
AN3/INDX/CNS/RB3 17 44 ] SDMIRFT
AN2/SST/CNAIRB2 18 43 [ EMUD3/SDO1/RFa
PGC/EMUC/ANT/CNIRB1 19 42 UIRX/RF2
PGD/EMUD/ANDICNZ/RBO 20 41 [ ] UITXRF3
NaaSNEREERRNRARERERR
0~ M O O WM m o =T s B B Lt R B ' 7]
M M =L = O 9 m m o« T ho0O = b v " T " | I T
= o = ]
w Z oy of zZ z 9o o 5T o ﬁ = Tz
2T Ey T Lz =2 =522z 255
o = Es T I IO 03
Z 858K
= Q= = g5
3
=
o,





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


