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MicroRallyBlock diagram

DCCD Coil driver

Battery

DCCD+

DCCD-

LED driver
6x Digital outputs

1x PWM output
6x LED outputs

High voltage
inputs frontend

Low voltage
inputs frontend

Logic power
5V LDO

Dimm

Brakes

Handbrake

Ground

12V Ignition

Ground

Potentiometer

3x user switches
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5V output

Logic controller
ATTINY88

5V Supply

1x ADC (Bat. voltage)

2x ADC ( V & A)

1x PWM output

3x Digital inputs

3x Digital inputs

1x Analog input

Instalation headerAVR ISP

Bootstraps3x Digital inputs
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MicroRallyUser Inputs and Outputs

VBAT

VIGN

HBRAKE
BRAKES

UP_SW

AMPSEAL 23 RA

1 2 3 4 5 6 7 8

9 10 11 12 13 14 1516 17 18 19 20 21 22 23

J1

DIMM

MODE_SW
POT

GND

DOWN_SW

LED0

LED1

LED2

LED3

LED4

LED5

HBRAKE

100k
0402

R106

60V 1.2A
Q100

GND

10k
0402

R109

0402
10nF
16V

C101

GND

0402
10nF
16V

C104

BRAKES

100k
0402

R107

60V 1.2A
Q101

GND

10k
0402

R110

0402
10nF
16V

C102

GND

0402
10nF
16V

C105

5V0

5V0

4.7k
1206

R100

5V0

NL
4.7k
1206

R101

5V0

DIMM

100k
0402

R108

60V 1.2A
Q102

GND

10k
0402

R111

0402
10nF
16V

C103

GND

0402
10nF
16V

C106

5V0

NL
4.7k
1206

R102

5V0

16V
D102

16V
D101

16V
D100

1k
0402

R116

0402
100nF
16V

C107

70V 0.1A
D103

GND

5V0

5V0

GND

POT

1k
0402

R117

0402
100nF
16V

C108

70V 0.1A
D104

GND

5V0

5V0

GND

MODE_SW

NL
10k
1206

R112

10k
1206

R113

1k
0402

R118

0402
100nF
16V

C109

70V 0.1A
D105

GND

5V0

5V0

GND

UP_SW

10k
1206

R114

1k
0402

R119

0402
100nF
16V

C110

70V 0.1A
D106

GND

5V0

5V0

GND

DOWN_SW

10k
1206

R115
5V0

0805
4.7uF
16V

C100

GND

5V_OUT

nanoSMDC110F
1.1A 6V

F2

HBRAKE_IN

BRAKE_IN

DIMM_IN

POT_IN

MODE_IN

UPSW_IN

DNSW_IN

10k
0402

R103

10k
0402

R105

10k
0402

R104

GND
DCCD_N
DCCD_P

GND

5V_OUT

High voltage (12V) 
inputs are inverted.
12V IN = 0V OUTOptional 

pull-up 
resistor

Treshold = 
1.5V

Setup for not-OEM handbrake 
switch.
For OEM wiring don't load 
R100.

If fuse isn't neccesery, 
then 0R 1206 resistor 
can be used.

PIC10001 

PIC10002 
COC100 

PIC10101 

PIC10102 
COC101 

PIC10201 

PIC10202 
COC102 

PIC10301 

PIC10302 
COC103 

PIC10401 
PIC10402 

COC104 

PIC10501 

PIC10502 
COC105 

PIC10601 

PIC10602 
COC106 

PIC10701 

PIC10702 
COC107 

PIC10801 

PIC10802 
COC108 

PIC10901 

PIC10902 
COC109 

PIC11001 

PIC11002 
COC110 

PID10001 

PID10002 

COD100 

PID10101 

PID10102 

COD101 

PID10201 

PID10202 

COD102 

PID10301 

PID10302 

PID10303 

COD103 

PID10401 

PID10402 

PID10403 

COD104 

PID10501 

PID10502 

PID10503 

COD105 

PID10601 

PID10602 

PID10603 

COD106 

PIF201 PIF202 

COF2 

PIJ101 PIJ102 PIJ103 PIJ104 PIJ105 PIJ106 PIJ107 PIJ108 

PIJ109 PIJ1010 PIJ1011 PIJ1012 PIJ1013 PIJ1014 PIJ1015 PIJ1016 PIJ1017 PIJ1018 PIJ1019 PIJ1020 PIJ1021 PIJ1022 PIJ1023 

COJ1 

PIQ10001 

PIQ10002 

PIQ10003 COQ100 

PIQ10101 

PIQ10102 

PIQ10103 COQ101 

PIQ10201 

PIQ10202 

PIQ10203 COQ102 

PIR10001 

PIR10002 

COR100 

PIR10101 

PIR10102 

COR101 

PIR10201 

PIR10202 

COR102 

PIR10301 PIR10302 

COR103 

PIR10401 PIR10402 

COR104 

PIR10501 PIR10502 

COR105 

PIR10601 

PIR10602 
COR106 

PIR10701 

PIR10702 
COR107 

PIR10801 

PIR10802 
COR108 

PIR10901 

PIR10902 
COR109 

PIR11001 

PIR11002 
COR110 

PIR11101 

PIR11102 
COR111 

PIR11201 

PIR11202 

COR112 

PIR11301 

PIR11302 

COR113 

PIR11401 

PIR11402 

COR114 

PIR11501 

PIR11502 

COR115 

PIR11601 PIR11602 

COR116 

PIR11701 PIR11702 

COR117 

PIR11801 PIR11802 

COR118 

PIR11901 PIR11902 

COR119 

POBRAKE0IN 

PODCCD0N 
PODCCD0P 

PODIMM0IN 

PODNSW0IN 

POHBRAKE0IN 

POLED0 

POLED1 

POLED2 

POLED3 

POLED4 

POLED5 

POMODE0IN 

POPOT0IN 

POUPSW0IN 
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MicroRallyPower Supply

68k
0402

R204

22k
0402

R205
0402
15nF
16V

C209

GNDGND

70V 0.1A
D203

GND

5V0

1206
4.7uF
35V

C206

GNDGND

VIGN

1206
4.7uF
35V

C205

GND

24V

D200
SMAJ24CA

12V
2920L100
1.1A

F1

1206
100nF
100V

C201

GND

VIN

VIN

60V 0.5A

D201

0603
100nF
25V

C207

GND

10k
0402

R201

GND

1206
4.7uF
25V

C200

GND

5V0

GND GND

12k
0402

R203

3k
0402

R202

GND

TPS54232

BOOT 1VIN2

PH 8

GND7 FB 5

COMP6

EN3

SS4

U2

GND

2.2A
SRN8040
22uH

L200

0402
10nF
16V

C204

0402
33pF
50V

C202

0402
10nF
16V

C203

GND

0805
4.7uF
16V

C208
0805
4.7uF
16V

C210

22k
0402

R200

12V

5.0V 2.0A

30V 2A
D202

GND

5.6V
D204

BAT_MON

GND GND

0805
4.7uF
16V

C211
0805
4.7uF
16V

C212

GND

0805
4.7uF
16V

C213

i
HV

i
HV

LSB = 2mV
5Vadc = 20V

PIC20001 
PIC20002 

COC200 

PIC20101 

PIC20102 
COC201 

PIC20201 

PIC20202 
COC202 

PIC20301 

PIC20302 
COC203 

PIC20401 

PIC20402 
COC204 

PIC20501 

PIC20502 
COC205 

PIC20601 

PIC20602 
COC206 

PIC20701 

PIC20702 
COC207 

PIC20801 

PIC20802 
COC208 

PIC20901 

PIC20902 
COC209 

PIC21001 

PIC21002 
COC210 

PIC21101 

PIC21102 
COC211 

PIC21201 

PIC21202 
COC212 

PIC21301 

PIC21302 
COC213 

PID20001 

PID20002 

COD200 

PID20101 PID20102 

COD201 

PID20201 

PID20202 

COD202 

PID20301 

PID20302 

PID20303 

COD203 

PID20401 

PID20403 
COD204 

PIF101 PIF102 

COF1 

PIL20001 PIL20002 

COL200 

PIR20001 

PIR20002 
COR200 

PIR20101 PIR20102 

COR201 

PIR20201 

PIR20202 
COR202 

PIR20301 PIR20302 

COR203 

PIR20401 

PIR20402 
COR204 

PIR20501 

PIR20502 
COR205 

PIU201 PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 
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POBAT0MON 
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MicroRallyLED Control

60V 1.2A
Q300

470R
1206

R300

10k
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R303 1k
0402

R306

GND

60V 1.2A
Q301

470R
1206

R301

10k
0402

R304 1k
0402

R307

GND

60V 1.2A
Q302

470R
1206

R302

10k
0402

R305 1k
0402

R308

GND

60V 1.2A
Q303

470R
1206

R309

10k
0402

R312 1k
0402

R315

GND

60V 1.2A
Q304

470R
1206

R310

10k
0402

R313 1k
0402

R316

GND

60V 1.2A
Q305

470R
1206

R311

10k
0402

R314 1k
0402

R317

GND

60V 1.2A
Q306

10k
0402

R3201k
0402

R319

GNDGND

100k
0402

R318

GND

LED0

LED1

LED2

LED3

LED4

LED5

DSP0

DSP1

DSP2

DSP3

DSP4

DSP5
LED_PWM

LED 
brightness 
control

PIQ30001 

PIQ30002 PIQ30003 

COQ300 

PIQ30101 

PIQ30102 PIQ30103 

COQ301 

PIQ30201 

PIQ30202 PIQ30203 

COQ302 

PIQ30301 

PIQ30302 PIQ30303 

COQ303 

PIQ30401 

PIQ30402 PIQ30403 

COQ304 

PIQ30501 

PIQ30502 PIQ30503 

COQ305 

PIQ30601 

PIQ30602 

PIQ30603 

COQ306 

PIR30001 PIR30002 

COR300 

PIR30101 PIR30102 

COR301 

PIR30201 PIR30202 

COR302 

PIR30301 

PIR30302 
COR303 

PIR30401 

PIR30402 
COR304 

PIR30501 

PIR30502 
COR305 

PIR30601 PIR30602 

COR306 

PIR30701 PIR30702 

COR307 

PIR30801 PIR30802 

COR308 

PIR30901 PIR30902 

COR309 

PIR31001 PIR31002 

COR310 

PIR31101 PIR31102 

COR311 

PIR31201 

PIR31202 
COR312 

PIR31301 

PIR31302 
COR313 

PIR31401 

PIR31402 
COR314 

PIR31501 PIR31502 

COR315 

PIR31601 PIR31602 

COR316 

PIR31701 PIR31702 

COR317 

PIR31801 

PIR31802 
COR318 

PIR31901 PIR31902 

COR319 

PIR32001 

PIR32002 
COR320 

PODSP0 

PODSP1 

PODSP2 

PODSP3 

PODSP4 

PODSP5 

POLED0 

POLED1 

POLED2 

POLED3 

POLED4 

POLED5 

POLED0PWM 
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MicroRallyDCCD Power control

i HV

60V 50A
Q400

GND

VBAT

60V 100A
Q401

10m
1206

R407

10m
1206

R409

GND

100R
0402

R411
GND 1206

2.2uF
50V

C406

GND

12V

10k
0402

R412

GND

OPA377

1
4

3
U4A

OPA377

V+ 5

V- 2

U4B

1k
0402

R405

1k
0402

R406

0402
100nF
6.3V

C400

GND

10k
0402

R400

D
C

C
D

 C
oi

l

0402
100nF
6.3V

C403

5V0

GND

GND
GND

70V 0.1A
D400

GND

5V0

0402
15nF
16V

C401 68k
0402

R403

22k
0402

R402

0R
0402

R401

100k
0402

R404

iHC

iHC

i
HC

i
HC

IRS10752

VCC 1

VSS 2

IN 3VS4

HO5

VB6
U3

1206
100nF
100V

C404

68k
0402

R410
10k
1206

R408

60V 2A

D403

100V 5A
D402

18V

D401

DCCD_N

DCCD_P DCCD_CTRL

DCCD_IMON

DCCD_UMON

0402
100nF
6.3V

C402

NT1
Net Tie

i
HV

i HV

Current measurment includes 
flyback current.
Real average coil current and 
resistance can be measured, even at 
low PWM duty cycles.

GAIN = 100
(R401+R404)/R406

PWM to DC 
converstion.
(Low pass filter)

PWM to DC 
converstion.
(Low pass filter)

Reverse 
polarity 
protection.

LSB = 2mV
5Vadc = 20V

LSB = 10mA
5Vadc = 10A
U = I/2

PWM duty cycle can't be 
100%, becasue bootstrap 
capacitor (C404) charges 
during off time.
Max DC 95-98%

Extenal 10A 
fuse is required.

PIC40001 

PIC40002 

COC400 

PIC40101 

PIC40102 

COC401 

PIC40201 

PIC40202 
COC402 

PIC40301 

PIC40302 
COC403 

PIC40401 PIC40402 

COC404 

PIC40601 
PIC40602 

COC406 

PID40001 

PID40002 

PID40003 

COD400 
PID40101 PID40103 

COD401 

PID40201 

PID40202 

COD402 

PID40301 PID40302 

COD403 

PINT101 

PINT102 
CONT1 

PIQ40001 

PIQ40003 

PIQ40004 
COQ400 

PIQ40101 PIQ40102 PIQ40103 

PIQ40104 

PIQ4010MB COQ401 

PIR40001 PIR40002 

COR400 

PIR40101 PIR40102 

COR401 

PIR40201 

PIR40202 
COR402 

PIR40301 PIR40302 

COR403 

PIR40401 PIR40402 

COR404 

PIR40501 PIR40502 

COR405 

PIR40601 PIR40602 

COR406 

PIR40701 PIR40702 

COR407 

PIR40801 PIR40802 

COR408 

PIR40901 PIR40902 

COR409 

PIR41001 PIR41002 

COR410 

PIR41101 PIR41102 

COR411 

PIR41201 

PIR41202 
COR412 

PIU301 

PIU302 

PIU303 PIU304 

PIU305 

PIU306 

COU3 

PIU401 

PIU403 

PIU404 

COU4A 

PIU402 

PIU405 

COU4B 

PODCCD0CTRL 

PODCCD0IMON 

PODCCD0N 

PODCCD0P 

PODCCD0UMON 
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MISO
MOSI

SCK

NRST

MOSI
MISO

SCK
NRST

5V0
GND

0402
100nF
16V

C501

GND

10k
0402

R500
5V0

GND

GND

GND

BOOT0

BOOT1

BOOT2

5V0

MOSI4

SCK3

VCC2

MISO1

RESET5

GND6

J2

AVR ISP

0402
100nF
16V

C500

GND
GND

DSP0
DSP1
DSP2
DSP3
DSP4
DSP5

LED_PWM

BOOT0
BOOT1
BOOT2

DCCD_CTRL

DCCD_IMON
DCCD_UMON
BAT_MON

HBRAKE_IN
BRAKE_IN

DIMM_IN

POT_IN

MODE_IN

UPSW_IN
DNSW_IN

ATTINY88

(PCINT19/INT1) PD3 1

(PCINT20/T0) PD4 2

VCC 4

GND 5

(PCINT6/CLKI) PB6 7

(PCINT7) PB7 8

(PCINT21/T1) PD5 9

(PCINT22/AIN0) PD6 10

(PCINT23/AIN1) PD7 11

(PCINT0/CLKO/ICP1) PB0 12

(PCINT1/OC1A) PB1 13

(PCINT2/SS/OC1B) PB2 14

(PCINT3/MOSI) PB3 15

(PCINT4/MISO) PB4 16

(PCINT5/SCK) PB5 17

AVCC 18

(PCINT15) PC7 20

GND 21

(PCINT8/ADC0) PC0 23

(PCINT9/ADC1) PC1 24

(PCINT10/ADC2) PC2 25

(PCINT11/ADC3) PC3 26

(PCINT12/SDA/ADC4) PC4 27

(PCINT13/SCL/ADC5) PC5 28

(RESET/PCINT14) PC6 29

(PCINT16) PD0 30

(PCINT17) PD1 31

(PCINT18/INT0) PD2 32

(PCINT26) PA2 3

(PCINT27) PA3 6

(PCINT23/ADC6) PA0 19

(PCINT25/ADC7) PA1 22

U1

Solder jumper

J500

Solder jumper

J501

Solder jumper

J502

TP1

Test Point

DIMM_IN

HBRAKE_IN
BRAKE_IN

DIMM_IN

HBRAKE_IN

BRAKE_IN

TP2

Test Point

TP3

Test Point

TP4

Test Point

TP5

Test Point

TP6

Test Point

BAT_MON
DCCD_UMON
DCCD_IMON

BAT_MON

DCCD_UMON

DCCD_IMON

DCCD_CTRL

DCCD_CTRL TP7

Test Point

TP8

Test Point

TP9

Test Point

GND

GND

Test points for 
debugingPIC50001 

PIC50002 
COC500 

PIC50101 

PIC50102 
COC501 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

COJ2 

PIJ50001 PIJ50002 

COJ500 

PIJ50101 PIJ50102 

COJ501 

PIJ50201 PIJ50202 

COJ502 

PIR50001 PIR50002 

COR500 

PITP101 

COTP1 

PITP201 

COTP2 

PITP301 

COTP3 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

PIU1026 

PIU1027 

PIU1028 

PIU1029 

PIU1030 

PIU1031 

PIU1032 

COU1 

POBAT0MON 

POBRAKE0IN 

PODCCD0CTRL 

PODCCD0IMON 
PODCCD0UMON 

PODIMM0IN 

PODNSW0IN 

PODSP0 
PODSP1 
PODSP2 
PODSP3 
PODSP4 
PODSP5 

POHBRAKE0IN 

POLED0PWM 

POMODE0IN 

POPOT0IN 
POUPSW0IN 
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4 Layer Stackup
H2

STACKUP 4 LAYER

A4 Drawing

H1

PCB DRAWING A4

FI1

Fiducial 1:2mm

M3

M1

Mounting Hole M3

WEEE

H5

WEEE Trash

M3

M2

Mounting Hole M3

M3

M3

Mounting Hole M3

M3

M4

Mounting Hole M3

FI2

Fiducial 1:2mm

Gerber Notes

H3

GERBER NOTES

Code MR
H4

Signature Code

GND GND GNDGND

FI3

Fiducial 1:2mm

TH

H10

Tooling hole

TH

H11

Tooling hole

TH

H12

Tooling hole

TH

H13

Tooling hole

NET DESCRIPTION

1

2

3

4

5

6

7

8

9

#

Input and output signals

10

11

12

13

14

15

16

17

18

19

20

21

22

23

VBAT

DCCD_P

DCCD_N

GND

LED1

LED3

LED5

5V_OUT

VIGN

-

-

LED0

LED2

LED4

UP_SW

GND

DIMM

BRAKES

HBRAKE

MODE_SW

POT

DOWN_SW

GND

12V Power input for DCCD coil driver. Connect through external 10A fuse.

High side output to DCCD coil.

Low side output to DCCD coil.

Power ground for DCCD coil driver.

20% LED output. Open-drain type.

60% LED output. Open-drain type.

100% (LOCK) LED output. Open-drain type.

Fused 5V output for external potentiomter or LED supply.

12V ignition power input. Supply for logic controll circuits.

Not connected

Not connected

0% (OPEN) LED output. Open-drain type.

40% LED output. Open-drain type.

80% LED output. Open-drain type.

Lock force increase button input. 5V digital input with integrated 5V 4.7k pull-up, active low.

Optional power ground.

LED backlight dimm input. 12V digital input, active high. Connect to clearance lights.

Brakes signal input. 12V digital input, active high. Connect to brake lights.

Handbrake signal input. 12V digital input, active low. By default comes with integrated 5V 4.7k pull-up for custom hydraulic handbrakes.

Mode select button input. 5V digital input with integrated 5V 4.7k pull-up, active low.

Lock force decrease button input. 5V digital input with integrated 5V 4.7k pull-up, active low.

Lock fore setting potentiometer input. 5V analog input.

Optional user inputs ground. Can be used for switch panel or potentiometer, for clean ground.

COFI1 COFI2 COFI3 

COH1 COH2 COH3 COH4 COH5 

COH10 COH11 COH12 COH13 

PIM101 

COM1 

PIM201 

COM2 

PIM301 

COM3 

PIM401 

COM4 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

9 9

Title:

7

15.09.2021
History.SchDoc

A4
uDCCD Controller

Andis Jargans
File name:
Author:
Size:

Date:

Revision:Project:
Page of

MicroRallyRevision history

Revision history
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r6 2020-08-05 Initial  design.

r7

2021-02-23 Changed to TE Ampseal connector

2021-03-05 HV inputs changed to HiZ type. Q100-Q102 changed to N-ch MOSFETs.

2021-03-17 Added JLC PCB SMT assembly tooling holes.

Added block diagram and miscellaneous page2021-06-10

UMON LPF and BAT_MON LPF capacitor reduced to 15nF.2021-09-15 Time constant of DCCD voltage and currnet LPF should be the same.
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