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U402:
Can be 74HC4067 or 74HCT4067 because it is
driven by U503 at 5volt logic levels. The HC version
is typically much cheaper with better availability.

2 inch solder mount IPS LCD
3 LEDs, 3.2Vf @ 20mA
30R current limiting resistor @ 0.108W
R209 minimum size should be 0805

U309/U310:
74HC4066 or 74HCT4066 may be used. HCT seems cheapest.
Operates at 5volts, driven by U503 at 5volt logic levels

Pull-up resistors

Analog multiplexer and buffer

U501/U502:
Must be 74HC595 (not HCT) because they run at 3.3volts.
U503:
Must be 74HCT245 (not HC) because it runs at 5volts
and is driven by U501 at 3.3volt logic levels

IO expander and logic level translation
U502

AIP74HC595TA

QB
1

~{SRCLR}
10

SRCLK
11

RCLK
12

~{OE}
13

SER
14

QA
15

V
C

C
16

QC
2

QD
3

QE
4

QF
5

QG
6

QH
7

G
N

D
8

QH'
9

+3V3

GND

GND

C502

0.1uF

+VUSB

D504
BAS40T-05

1
2

3

RN318A
100K

18

RN318B
100K

27

RN318C
100K

36

D502
BAS40T-05

1
2

3

+VUSB

RN317A
100K

18

RN317B
100K

27

GND

D503
BAS40T-05

1
2

3

+VUSB

RN318D
100K

45

+VUSB

+VUSB

U505E
LMV324 V
-

11
V

+
4

GND

RN317C
100K

36

C
50

8
0.

1u
F

GND

D501
BAS40T-05

1
2

3

RN317D
100K

45

+VUSB

U504E
LMV324 V

-
11

V
+

4

+VUSB

U501
AIP74HC595TA

QB
1

~{SRCLR}
10

SRCLK
11

RCLK
12

~{OE}
13

SER
14

QA
15

V
C

C
16

QC
2

QD
3

QE
4

QF
5

QG
6

QH
7

G
N

D
8

QH'
9

C501

0.1uFGND

R501
10K

+3V3+3V3

GND

+VUSB

U503
AIP74HCT245TA

A->B
1

G
N

D
10

B7
11

B6
12

B5
13

B4
14

B3
15

B2
16

B1
17

B0
18

CE
19

A0
2

V
C

C
20

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

+VUSB
C503

0.1uF
GND RN315D 510R

45

RN315A 510R

18

RN315B 510R

27

RN315C 510R

36

R316 510R

Q306
SI2301

1

2
3

Q307
SI2301

1

2
3

Q305
SI2301

1

2
3

Q304
SI2301

1

2
3

Q303
SI2301

1

2
3

Q302
SI2301

1

2
3

GND

GND

U402
CD4067

COM
1

S0
10

S1
11

G
N

D
12

S3
13

S2
14

~{E}
15

I15
16

I14
17

I13
18

I12
19

I7
2

I11
20

I10
21

I9
22

I8
23

V
C

C
24

I6
3

I5
4

I4
5

I3
6

I2
7

I1
8

I0
9

R320
510R

R402
10K

+VUSB

RN401A 510R

18
45
36
27

RN402A

18
27

510R

45

27
36
45

Q300
SI2301

1

2
3

Q301
SI2301

1

2
3

C506
0.1uF

GND

+VUSB

R319
100K

C504
2.2uF

GND

GND

U506

LMV321

+
1

V
-

2

-
3

4V
+

5

R407
10K

GND

GND

U404
LMV321

+
1

V
-

2

-
3

4V
+

5

GND

GND

R406 10K

C406
0.1uF

+VUSBC405
2.2uF

D500
BAS40T-05

1
2

3

+VUSB

RN400A 510R

18

C403

0.1uFGND

+VUSB

R208
200R

Q202
MMBT7002K

1

2
3

R209
33R

G
N

D



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. kicad 7.0.7

Rev:Size: A4
Id: 3/6

Title:

File: bpu-current_limiter.kicad_sch
Sheet: /bpu-current_limiter/

1

2

6

Q401A
BCM857

R410
10K

1

23

Q402
SI2301

R608 200R

R601
0R2

3
4

5

Q601B
MMDT3906

+3.3V

GND

R405
33K

R403
102K

VIN
1

GND
2

SHUTDOWN
3

ADJ
4

OUT
5

U403
AP2127

D401
1N4148WT

3
4

5
Q401B

BCM857

C414
0.1uF

R415 10K

GND
R404
133K

GND

R613
10K

+3.3V

C408
120pF

D603
1N4148WT

GND

R401
100K

GND

R412
100K

GND
R414 10K

C407
4.7uF

R408 33K
R409 33K

C404
4.7uF

GND

C415
0.1uF

+3.3V

GND

+
1

V
-

2

-
3

4V
+

5

U603
LMV321

D602
1N4148WT

GND

R602
1K

+VUSB

GND

C603
DNF

D601
1N4148WT

R606
10K

GND

+
1

V
-

2
-

3
4V

+
5

U601
LMV321A

GND

1

2

6

Q601A
MMDT3906

R603
1K

R604
33K

1

2 3

Q602
SI2301

R610
10K

R611
10K

GND

C605
0.1uF

R612 200R
C416
0.1uF

C602
0.1uF

GND

GND

C601
2.2uF

GND

+VUSB

GND

+
1

V
-

2

-
3

4

V
+

5

U602
LMV331

+3.3V

C413
2.2uF

R605
33KGND

R609
10K

CURRENT_ADJ_MCU

VREG_ADJ_MCU
CURRENT_SENSE

VREF_VOUT

VREG_EN

CURRENT_EN_OVERRIDE

CURRENT_RESET

VREG_ADJ
V

R
E

G
_V

IN

VREG_EN

VREG_ADJ

CURRENT_DETECT

CURRENT_EN

CURRENT_SENSE

V
R

E
G

_V
IN

VREG_OUTVREG_OUT

Q401 is a matched PNP pair with EBCEBC pinout.
BCM857, BCM856, NST45010MW6T1G can be substituted.
The BCM part numbers are made by several manufacturers.
This part may be substituted in Q601, but it costs significantly more.

DMMT3906, PMP5201, PMP5501 are similar but have a BBCEEC pinout.
These can be substituted with minor changes to the PCB.

Buffer circuit for Voltage Adjust, when using the MCU
to do PWM instead U406 as DAC

Backflow prevention

Current limit

Adjustable voltage regulator

MCP1824 and AP2127 can be used, but have different reference voltages.

MCP1824: Ideal R403/R404/R405 = 77.96K/99.22K/10K
Closest values are 78K/100K/10K

AP2127: Ideal R403/R404/R405 = 31.25K/39.77K/10K
Closest values are 31.6K/40.2K/10K

Current sense

Q601 is a general purpose dual PNP transistor with EBCEBC pinout.
Matched pair Q401 can be substituted here, but Q401 is more expensive.
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