1/5

6
1
9 Y, 4 / 3 DC Brushed
/ . / 5 Motor with
7 Driver , // - encoder
) PWM »  Power o feedback
Generator »  Amplifier 5
Control
7
Feedback // Channel A
P Position” [«
Decoder Channel B
FIG 1 (Prior Art)
10
12
15
11 / 14
/ Driver /13 / Phase A DC
. 3-phas/ T Power Phase B Brushles.s
" pwM [ Amplifier B Motor with
a ——> P Phase C encoder
enerator =
A 4 4 feedback
Control < Hall Effect Sensor A l
Hall Effect Sensor B
~ 16 Hall Effect Sensor C
/ _ Channel A
Feedback | Position [€
4—.—_
Decoder |« Channel B v

FIG 2 (Prior Art)




-

Control

2/5

34

30
31 32 33 T DC

/ Brushed/

Hybrid : P Phase A Control Brushless
Commutation WS | Phase B Control Motor with

—> Control > Amplifier > encoder

Phase C Control / Qoen
> feedback

-
7 e

H1 Hall Effect Sensor A

Auto-detection |g

H2 Hall Effect Sensor B

H3 Hall Effect Sensor C

36

Feedback
4—._

Decoder

Position Y

Encoder Channel A

Encoder Channel B

<

FIG 3




3/5

\V

© <
DLA DLA DLA
( |
® -
]
JKFF
N
J
DLA

FIG 4




38
/32 33 4
31 Hybrid / /Phase A
/ Commutation }/| PWML|  Power Phase B
v Control PWM2 Amplifier =
= Phase C (Dpen
PWM PWM3 —
g > 34
Direction T switch/35
[ P
Control H1 (Open) bC
Auto- W (©O Brushed
detection il bk s’ (Open) Motor with
3 (O
Position 36 = Open) Sneoder
Feedback: / cedbac
<
Position 7 < Encoder Channel A
Decod
eeoder < Encoder Channel B
FIG 5
38
/. 5
31 Hybrid / /Phase A
/ Commutation V] PWML|  Power Phase B -
~ Control PWM?2 Amplifier B
& Phase C
PWM PWM3
g >
o switch
Direction 35
B
Control Aut // H1 Hall Effect Sensor A DC
uto- ~
o /| H2 |Hall Effect Sensor B Brushless
detection o Motor
o H3 [Hall Effect Sensor C .
Position = with
Feedback /36 encoder
< — feedback
Position Encoder Channel A
Decod
eeoder < Encoder Channel B \

FIG 6




5/5

Connecting a
DC motor to
driver

v

Auto-detection
module receiving

71

signals from 72

H1,H2 and H3

NAND gate outputs 1 or 0

H3.

depending on inputs H1, H2 and

- 73

v

3-stage digital latch to
confirm type of motor

L 74

o

SEL pin =
Qorlto
differentiate
brushed or
brushless motors

Sending switch signal to
hvbrid commutation control

FIG 7

75

76



