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The over-voltage threshold is set by 
R113 and R188.  Here it is set to 
40V.  (The OVLO pin reference 
voltage is 2.5V with a hysteresis 
current of 21uA.)

* OV events turn off the output 
immediately.  (There is no timer 
like there is for OC or OP events.)

The over-current 
threshold/limit is set to 5A.  
(Can range from 4.3-5.5A)
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C105 sets the OC/OP timeout for U17.  With 0.22uF, the following timing 
sequence is followed:

* An OC or OP event will be regulated to the set limits (5A or 25W in the 
FET) for 10ms.  If the event hasn't ended by then, the output is shut off.

* The chip has a 0.5% fault duty cycle, so the cooldown time is 2s.  
(Calculated from 10ms/0.005)  After this time the output is turned back on.

* The cycle repeats as long as the problem is present.

OVLO4
OUT (FB) 9

GATE 10

S
E

N
S

E
1

V
IN

2

PWR 7

UVLO3

PGD8

G
N

D
5

TIMER 6

LM5069MM-2
U17

GND

PRT_PWR

PRT_TMR

(Vprotect bypassing at the 
front row terminal blocks)

(Vsupply bypassing at the back row 
terminal blocks and the motor connectors)
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V_PS only powers the 
buck converters on the 
Power_Supply page.
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This is set to trip at about 36.2V and will reset with a 
hysteresis of 0.4V.  "OverV_DISABLEn" only disables 
the motor driver IC, and isn't read by the MCU.  
However, the MCU can also disable the motor driver 
IC by briefly setting 
"Vsupply-MON_{IO_4and5_RST}" as an output and 
pulling it high.

5V set-point for both 
converters is 5.01V +-3%.
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5VOB output current is limited to about 500mA with 
a 10V input.  As input voltage increases the current 
limit increases slightly to about 550mA at 24V.
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Port CP0 can also be used as a serial port.  The 
intention is to use this to connect to a ClearIO 
specific SC Hub.  As the net names suggest, 
Mtr0_An_{SCTx} above is TX and 
Mtr0_HLFB_{SCRx} is RX for SERCOM 3.  The 
other two outputs (Mtr0_ENable and Mtr0_B) 
serve no serial port purpose but could be used for 
other SC Hub functions.
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This diode protects the 5VOB 
supply in case 24V is 
accidentally connected to the 5V 
pins on the CPM connectors.
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For step/direction 
modes, the MtrX_B 
signals mask the 
Mtr_B_CLK signals.  
If MtrX_B is 1, the 
CLK signal is blocked 
and the output is held 
low (off).  If MtrX_B 
is 0, the CLK signal is 
passed through 
inverted.

For other modes, 
setting the CLK signal 
to 0 will allow the 
MtrX_B signal to pass 
through inverted.

i IO i IO i IO i IO i IO i IO i IO i IO
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high to use with ClearPath 
(output to a Ch A input).  
Set low to use with a 
screwdriver (current-sense 
return).  These are driven by 
the shift register chain.

GND
2

3

1
MMBTA06
Q20

2
3

1
MMBTA06

Q27

1
2

62
R201

4.99k
1 2

R158

Vsupply

GND

2
3

1
MMBTA06
Q22

2
3

1
MMBTA06

Q28

1
2

62
R203

4.99k
1 2

R202

Vsupply

1112

13

U24D
SN74AHCT125

Mtr2_B_CLK 89

10

U24C
SN74AHCT125

Mtr3_B_CLK

Mtr_CLK_23

Mtr2_B_{Sdrvr2_PWMB}

Mtr_CLK_23

Mtr3_B_{Sdrvr3_PWMB}

5VCPM GND

GND

5V

5VCPM GND

GND

5V

i IO i IO i IO i IO i IO i IO i IO i IO
iIO iIO



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Teknic, Inc.
115 Victor Heights Parkway
Victor, NY 14564

ClearCore Electrical Schematic

1108700 K1
12/15/2023 9:52:21 AM

Project Title:

Assembly Number:

Date:

Revision:

Sheet ofTime: Author: DP5 14
(585) 784-7454

Sheet Name:Analog_Out.SchDoc

47k

1
2

R162

4.99k

1
2

R148

3
2

1
MMBT5401

Q13
31

BAS21
CR7

22

1
2

R170

10k
1 2

R147

3
2

1Q16
2N7002P

IO_0

IN00n_{AOUT00n}

169k

1 2

R164

Cfg00_DIO_AOUTn

10k
1 2

R137
2

1

0.1uF
C22

GND

Set high to use IO00 as a HP 
output or a digital input, set low to 
use as a 4-20mA analog output.

R137 to the left becomes the 10k 
pullup for IO00 in HP output and 
digital input modes.
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As of rev F, DACV is a differential voltage 
centered around DAC VREF/2.

The output current is related to the DAC output 
voltage by the following equation:    
mA = DACV * 9.671

Therefore, with a reference of 2.5V, the required 
11-bit value required for a given current is:
DATA0 = mA * 84.664

Full range is 0.0 - 24.1mA with a 2.5V reference.
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(IO00 is on the Analog_Out page)
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The fault output pulls low if 
ANY of the 4 output channels is 
shorted, or in an overtemp or 
overvoltage condition.  When a 
channel is shorted, all other 
channels remain operating until 
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