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MC68HC98QY 4
MCU M68HCO08 MCU
M68HCO08 CPUO08
2-1.
RAM i

MC68HC908QT1 1536 128 - 8
MC68HC908QT?2 1536 128 4 8 8
MC68HC908QT4 4096 128 4 8 8
MC68HCO08QY 1 1536 128 - 16
MC68HCO08QY 2 1536 128 4 8 16
MC68HC908QY 4 4096 128 4 8 16

. M68HCO08 CPU

i 5V/ 3V V DD

e 5v 8MHz 3V 4MHz

—  3.2MHz
- 8 + 25% + 5%)

. RAM

« 2 16 TIM

. MC638HC908QY2 MC68HCI908QY4 MC68HC908QT2 MC68HCO08QT4

4 8 -
. 5 13 1/0 1
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MC68HC908QY

. 6 KBI

. LVI

. IRQ
. 110 RST

. /

+ MC68HC908QY4 MCE8HCI08QY2 MC68HCI08QY 1
- 16 PDIP Plastic Dua In-line Package
- 16 SOIC Small Outline Integrated Circuit
- 16 TSSOP Thin Shrink Small Outline Package

+ MC68HC908QT4 MCE8HC908QT2 MC68HC908QT1
- 8 PDIP
- 8 SOIC
- 8 DFN Dua Flat No lead

BLDC 6 PWM 3

1 ADC ADC
16 MC68HC908QY 2 MC68HC908QY 4
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+VCC
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A B C
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- MOSFET
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4.2
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. BLDC
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3 3 PWM
3 BLDC
48Vdc Filter Lca
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= 12Vpe OWM
I~ DC
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421 6 PWM
MC68HC908QY4 6 MOSFET
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1/0 GPIO 1/10 PWM
2
« GPIO S'W PWM
« MCU PWM
PWM
ISR PWM
S\wW
3
PWM PWM
0% 100%
PWM PWM
MCU
PWM
PWM 3
BLDC
2 1 1
PWM
PWM 0 100%
MCU
BLDC
4.2.2
1
/
/
PI PWM
MCU
PWM BLDC
PWM PWM
6 GPIO /
6 NAND PWM MOSFET
5-3.
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. 3
* 5VDC 12VDC
d 48VDC +36V DC +56V DC
- 60V
- 8A
e 3 MOSFET IR2132
e 3 6-MOSFET 100V 57 A
« DC DC
« DC 10A DC
. LED 5V/200mA  12V/400mA
. /
52,
3
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J2 3 MOSFET
T > i ——
A

> 3
\ t v 3
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5.1

5
511 J4 J2
N/} 36Vpc
56Vpc 5-1. Ja
5-1. J4
1 GND
2 +48Vpc +48Vpc
J2
1 +48Vpc +48Vpc
2 GND
3 GND
51.2
Phase A Phase B Phase C
5-3. J5
5-3. J5
1 Phase A Phase A A
2 Phase B Phase B B
3 Phase C Phase C C
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5.1.3
Ji
5-4. J1
0Q R41 R42 +12V DC +5V DC
R41 R42 +5VDC +12VDC
5-4. J1
1 GND
2 HS A A
3 HS B B
4 HS C c
5 HS_Power R41 HS_Power = +12Vpc
R42 HS_Power = +5V ¢
514
/
MCU
J3
5-5. J3
5-5. J3

1 0 5V
2 /
3 PTA4 ADC2 A 4
4 PTA3 GPIO A 3
5 +5Vpe +5Vpe
6 GND
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5.2

3 BLDC 5.2.1
5.2.2
5.2.3
5253
3 H 1 5.2.6 DC
5.2.7
521
DC 3 H 6
5-3.
5-6.MCU MCU
5-6. MCU
MC68HC908QY4
A PTB7
B PTB6
C PTAL/TCH1
A PTBO
A PTB1
B PTB2
B PTB3
C PTB4
C PTB5
PWM/ PTAO/ TCHO
PTA2/IRQ
DC PTA5/ AD3
PTA4/ AD2
/ PTA3
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MC68HC908QY 4
6 PTBO PTB5 MOSFET
NAND
PWM  TCHO PTBO PTB5
3
IR2132
R35 R40 MCU
NAND
R28
R36 R38 R40
10k 10k 10k +5V
R35 R37 R39
PBO PWM_AT 10k 10k 10k
PB1 PWM_AB
PB2 PWM_BT
PB3 PWM_BB UsD
PB4  PWM_CT 12 n
PB5  PWM_CB 13 : P PWMAT
MC74HCO3AD
UsC
9
HallSensor_C 10 8 >>PWM_AB
U1 GND
) 6 MC74HCO03AD
UsB
vdd v
HallSensor_A g PTB7 PTRO > 4
HallSensor_B 4| PTB6 PTBL {—= 5 >>PWM_BT
V_DCdBFL)JSI = PTAS/0SC1/AD3/KBI5 ~ PTAO/ADO/TCHO/KBIO {15
Speed Po PTA4/OSC2/AD2/KBI4  PTAT/AD1/TCHI/KBI1
675 PTB5 PTB2 (1) LNJI;ZA74HCO3AD
PTB4 PTB3
Run/Stop Switch ) 8 | PTA3FRSTIKBI3 PTAZIRQIKBI2 {— L
/\1 ) >>PWM_BB
CBBHCI08QYASOIC Fault
MC74HCO3AD
U6B
4
R28 5 >»PWM_CT
10k :
MC74HCO3AD
u6C
1 9
GND N }—)}PWMCB
MC74HCO03AD
5-3.
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5.2.2

3
J1 5 Q R41 R42
+12VDC +5VDC
R41 R42 +5VDC +12VDC
54,
1000 nsec 1kQ
+5V
R1
1k
+5V
Hall Sensors
R2
Connector 1Kk
R3  220R
- SYPTB7
1 GND s p o R4  220R
8 :g_g X SHPTB6
‘5‘ R6  220R
J1 Iflf ‘ SHPTAL
c5 c6 im
& __4n7 __4n7 4an7

c1 |+ == c2 R41 OR
202120V 1~ 100nF 1oy
. +5V

GND

R42 OR

5-4.

5.2.3
5-5.

ADC
AD2
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C16 /
PTA3
PTA3 PTA4/AD2 MCU
+5VDC
PTA4
PTA3
C16
_L SYPTA4 | AD2
>>PTA3
sonF T
R50
D 1k
+5V 3
— Swi
I 50 i GND RUN/STOP
P1 2 1
5k 2
— 3
Header
GND
GND
5-5.
5.2.4 DC
8-2.
F1 C17 L1
8A
D5 60V
DC
DC R11 Ri2
DC 65V V_DCBUS 5v
5253 H
IGBT 3 H
3
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56.3 H A 1
International Rectifier IR2132
MOSFET/IGBT
1 56.3 H A
R16 R30 D8 IR2132 /
2
24Q 4Q
200 nsec
MOSFET 18v
D18 D21 R44 R47
+48V
D6 R29
D7 MBRS240LT3  4R7
MURS160T3
qF &
IRF3710
+12VO N co1 —
470nF/25V R15 R44
s 24R 47k
u2 T MMSZ5248BT1
PWM_AT g HINT VB1 gg
PWM_AB LINT HOL |55 Motor Ph A
Optional filter 3 | —— VS1 [1g
C—— HINZ2 LO1
Phase B Input 6 | 5 D8 R30
GND P H LIN2 MBRS240LT3  4R7
oR c36 Phase C Input 7| ARG vez 550 phase B I Q4
R43 P H LIN3 Ho2 1755t |N—} IRF3710
I 8 vs2 5 Output —
. Fault & g | FAULT Lo2 o R16 RA7
- 5 10 24R 47k
0.5V Imax=10A 11 20 D21
CA- VB3 g1
. HO3 %D Phase C MMSZ5248BT1
R21 © 12 | VCC vs3 |40 Output
82k - 1% 2V _L 15 VSs Loz 410
VS0
R2132S
W L
R22 GND C24 c25 c35
8k2 - 1% 100uF/25V 100nF 100nF R13
ORO10 - SBL4
& I DNV
GND GND R14
ORO10 - SBL4
DC Bus cureent
sensing resistors
56.3 H A
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5.2.6
3 IR2132
6
/
5-7. 56.3 H A
IR2132
R21 R22 R21 R22
-10 0.5v
DC 0.005Q 10A -10
C36/R43
0Q R43
6
MC68HC908QY 4
R21 Optional filter
82k - 1% 0.5V @
(Imax=10A) °
R23 —L
OR C37
GND
+0.5V
) o S Fault
CA ~ /FAULT >>
vCo s
s Comparator
Amplifier
R22
power ground 8k2 - 1% TR2132
track of the
R13
power stage ORO10 - SBL4
: : : GND
GND
R14
ORO10 - SBL4
5-7.
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5.2.7

+5VDC +12VDC
8-3. +36VDC +56VDC DC-DC
LT1676 +12VDC +60VDC
+12VDC 3
+12VDC 400 mA

+12V e MC78M05 +5Vpe

+5VDC

+5VDC 400 mA
DRM046 — Rev 0
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PWM

BLDC
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ADC ADC

.

A BC
IRQ ucVoltageDCB ucOmegaReq l i
PTB uiOmegaRegRamp uiOmegaActual ucSensorVector

uiDutyCycleOut

PTB TCHO

6-1.

6.1.1 ADC

ucOmegaReq
DC ucVoltageDCB
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6.1.2

6.1.3
DC
6.1.4
P
6-2.
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3
ucSensorVector

uiOmegaActual

uiOmegaRegRamp

ucOmegaReq

DC

DC
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uiOmegaReqRam uiDutyCycleOut
g q p > C 3 ) PI yLy
uiOmegaActual
6-2.
6.1.5 PWM

6 PWM

PWM 3

ucSensorVector
B PWM
uiDutyCycleOut
oC PWM
3 PWM
6.1.6
DC DC
2
DC
/IRQ
PWM
DC
DC
PWM
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6.2

IRQ
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6-3.
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6.2.1
« MCU
- IRQ IRQ
e COP LVI CONFIG
« 1/O
[ ] OC O
. IC 1
MCU 2 16 1
PWM
0
1
MCU
6.2.2
. PWM
PWM
. IC IC
MCU 1
PWM
PWM
6.2.3
10
msec PWM
[ ] DC -
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DC

PI
6.3
MCU
6.3.1
BLDC
3
6-1.
BLDC
\| 6-4.
6-1.
A B C
I -U -U +U 1 1
I -U +U +U 0 1
Il -U +U -U 0 1
v +U +U -U 0 0
\Y +U -U -U 1 0
VI +U -U +U 1 0
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ABC
o111 111l

ABC—H—JL - oY H A

6-4.
6.3.2
I VI
6-2. 60° 120°
34
1 10 101 10 5
6-2. A
5 B 1
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6-2.

HS
A B C HS A HS B HS C
| Vpes +Vpeg NC A 1 0 1 5
I NC +Vpea Vpcs B 0 0 1 1
i +Vpea NC Vpes C 0 1 1 3
W +Vpca Vpcs NC D 0 1 0 2
Vv NC Vpes +Vpca E 1 1 0 6
VI Vpcs NC +Vpcg F 1 0 0 4
6-3.
6-3.
HS
A B C HS A HS B HS C
| +Vpeg Vs NC D 1 0 1 5
I +Vpeg NC Vpes C 1 0 0 4
i NC +Vpeg Vpcs B 1 1 0 6
\Y, Vs +Vpea NC A 0 1 0 2
v Vs NC +Vpcs F 0 1 1 3
VI NC Vpcs +Vpca E 0 0 1 1
6.3.3
8 7
6-4.
0[000] 7[111]
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6-4.

HS

0 OFF OFF
1 B E
2 D A
3 C F
4 F C
5 A D
6 E B
7 OFF OFF

const unsigned char BLDC_COMMUTATION_TABLE_CCW[8] =

{
TURN_OFF

VECTOR_B
VECTOR_D
VECTOR_C
VECTOR_F
VECTOR_A
VECTOR_E
TURN_OFF

}:

#define
#define
#define
#define
#define
#define
#define

TURN_OFF
VECTOR_A
VECTOR_B
VECTOR_C
VECTOR_D
VECTOR_E
VECTOR_F

/* turn-off */

/* turn-off */

0x00
0x06
0x24
0x21
0x09
0x18
0x12

PTB = BLDC_COMMUTATION_TABLE_CCW[ucSensorVector];

ucSensorVctor

DRM046 — Rev O
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6.4

MC68HCO08

«  main()

Metrowerks

C
CodeWarrior

BLDCwithHS_908QY 4.c

BLDCwithHS_908QY 4.h

«  MCUInit) MCU

e Applicationinit()
e Variableslnit()

e StartUpVariablesinit()

 FaultiSR() DC ISR
* OverFlowISR() PWM
e ScanAdc() DC
e GetReqSpeed()
e SpeedRamp() DC
* GetDutyCycle() PWM Pl
6.5
6-5. MC68HC908QY 4 3
BLDC
6-5.
MC68HC90QY4
FLASH 4096 1650
110
RAM
128 80
MC68HC908QY 4
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6-6. MC68HC908QY4

MC68HC908QY2/4

PWM TCHO

TCH1

/0

CoP

IRQ

LVI

ADC

DC
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Application Note “Developer’s Serial Bootloader for M68HC08”
AN2295 Rev.5, Freescale 03/2004
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8.2

8-1. 3 BLDC
8-1.
Item Designators Qty Description Manufacturer Part Number

1 C1 1 2200nF / 20V dc tantalum size A Any acceptable

C2,C4,C8,C9,
2 C25,C28,C30, 9 100nF ceramic 0805 Any acceptable

C31,C34, C35
3 C3 1 10uF/ 6.3V tantalum size A Any acceptable
4 C5,C6,C7 3 4700pF ceramic 0805 Any acceptable
5 C16 1 10nF ceramic 0805 Any acceptable
6 |cC17 g | meellizedpolyester capacitor LOWEL | \yig MKS 4 0.1/20/250
7 C18,C19,C20 3 1000uF/63V electrolytic capacitor Panasonic ECA1IM102
8 C21,C23,C26 3 470nF/25V ceramic 1206 Any acceptable
9 C24, C29 1 100uF/25V electrolytic ELNA RVK25V101M
10 | Cc27 1 4A7uF/63V electrolytic Panasonic ECA1IM470
1 C32 1 47uF / 6.3V tantalum size D Any acceptable
12 | C33 1 2200pF ceramic 0805 Any acceptable
14 D6,08,D9, 6 2A 40V low VT Schottky rectifier On Semiconductor | MBRS240LT3

D11,D13,D14
15 | D7,Db10,D12 3 1A 600V ultrafast rectifier On Semiconductor | MURS160T3
16 D15 1 standard recovery diode SMD On Semiconductor | 1N4001
17 D16 1 Schottky diode 1A / 60V On Semiconductor | MBR160
18 D17 1 green LED SMD Kingbright KP-2012MGC
19 Bﬁgggggg 6 Zener diode 18V / 0.5W On Semiconductor | MMSZ5248BT1
20 F1 1 fuse holder (with fuse 10A fast) MULTICOMP MCHTE15M
21 | 1 5-pin PCB terminal block Weidmuller LP 5.08/5/90
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8-1. (

Item Designators Qty Description Manufacturer Part Number
2 | » 1 PCpSW”e‘f“Sgg?gt low voltage DC Switchcraft RAPC722
23 | B 1 jumper 2x3 x.1oc Berg Electronics 67997-206H
24 | 4 1 2-pin PCB terminal block Weidmuller LP 7.62/2/90
25 | B 1 3-pin PCB terminal block Weidmuller LP 7.62/3/90
26 | J6,J7,38 1 test point -

27 | L1 1 Ogje';;‘r’.egrfgmggg‘é‘f - Roxburgh CMV80
28 | L2 1 330 uH inductance TOKO 822LY-331K
Clarostat Sensors
29 P1 1 5kQ potentiometer 1/2W and Controls, 392-JB-502
Inc.
o |GEE | o [reeEmerenosE et g
31 2;5;5%5 5 1kQ resistor 1/10W 5% 0805 Any acceptable
32 R3,R4,R6 3 220Q2 resistor 1/10W 0805 Any acceptable
33 R11 1 36k resistor 1/10W 1% 0805 Any acceptable
34 R12 1 3kQ resistor 1/10W 1% 0805 Any acceptable
35 | RL4R13 2 | 0.0100 resistor 4watt M ;ggétmi)‘grtngs SBL4 ORO10
36 Eigg;ggg 6 24 resistor 1/10W 5% 0805 Any acceptable
37 R21 1 82kQ) resistor 1/10W 1% 0805 Any acceptable
38 R22 1 8200Q2 resistor 1/10W 1% 0805 Any acceptable
39 R25 1 91kQ resistor 1/10W 1% 0805 Any acceptable
40 R26 1 10kQ resistor 1/10W 1% 0805 Any acceptable
41 R27 1 22kQ) resistor 1/10W 5% 0805 Any acceptable
R28,R35,R36,
42 R37,R38,R39, 7 10kQ resistor 1/10W 5% 0805 Any acceptable
R40
43 Eggﬁggsgi 6 4.7Q resistor 1/10W 5% 0805 Any acceptable
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8-1. (
Item Designators Qty Description Manufacturer Part Number
0Q2 resistor 0805
Note: Populate either R41 or R42
44 R41, R42 1 according to the desired voltageon | Any acceptable
J1 pin 5. Never populate both R41
and R42
R43 1 0Q resistor 0805 Any acceptable
R44,R45,R46, . 0
45 R47.R48.R49 6 47kQ resistor 1/10W 5% 0805 Any acceptable
46 | swi 1 | PCB mount vertical switch Alcoswitch / TT11DGPC-1FN
Thomas& Betts
47 Ul 1 microcontroller Motorola M|%68H0908QY4SO
. . International
48 u2 1 3-phase bridge driver Rectifier IR2132S
step-down switching regulator, .
49 u3 1 7.4-60Vdc input Linear Technology | LT1676
50 u4 1 linear regulator 5V / 1/2W On Semiconductor | MC78MO5CDT
51 U5, U6 2 quad NAND with open collector On Semiconductor | MC74HCO3AD
Install on J3: .
52 pinsl-3 and 2 shunt Specialty . 2IM-G
. Electronics
pins2-4
53 | nodesignator 1 heatsink Fisher Elektronik SK 481 85
54 | no designator 6 retaining springs for transistors Fisher Elektronik THFU1
55 | no designator 6 isolation pads for TO220 Any acceptable
56 | no designator 4 screw M3/ 8mm Any acceptable
. . 021-2220
57 | nodesignator 1 pot knob Radiatron type 71-10-1/8-Black
58 | no designator 5 Stick-on rubber feet Fastex 5033-01-00-5001
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9.4
« MC68HCO08 21 Metrowerks
CodeWarrior
e 908QY4
9.5
C BLDCwithHS 908QY4.c
BLDCwithHS 908QY4.h 2
BLDCwithHS 908QY4.mcp Metrowerks CodeWarrior
S
MCU
Developer's Serial Bootloader for M68HCO8
M68HCO08
MCU
MCU
M68HC08 MCU
AN2295/D Developer's
Serial Bootloader for M68HCO08
MCU BLDC
PTA4
/
9.6
/ SW1
P1 3 BLDC
/
DC
DC /
DC DC MCU
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