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MCP8025A/6

Features

(MCP8025A)

(MCP8025A)

(MCP8025A)

(MCP8026)

(MCP8025A)

(MCP8026)

(MCP8025A)

(MCP8026)

Applications

Description

3-Phase Brushless DC (BLDC) Motor Gate Driver
with Power Module, Sleep Mode and LIN Transceiver
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Package Types – MCP8025A
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Package Types – MCP8026
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Functional Block Diagram – MCP8025A
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Functional Block Diagram – MCP8026
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Typical Application Circuit – MCP8025A
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Typical Application Circuit – MCP8026
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BIAS GENERATOR

+12V Regulated Charge Pump

(Note 2)

(Note 2)

+5V Linear Regulator

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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(Note 2)

Buck Regulator

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

Voltage Supervisor

(Note 2)

(Note 2)

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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(MCP8025A)

(MCP8025A)

(MCP8025A)

Temperature Supervisor

(Note 2)

(Note 2)

(Note 2)

(Note 2)

MOTOR CONTROL UNIT

Output Drivers

(Note 2)

0

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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(Note 2)

(Note 2)

(Note 2)

00

01

10

11

(Note 2)

(Note 2)

(Note 2)

MCP8025A

MCP8026

(MCP8025A) (Note 2)

MCP8026) (Note 2)

(Note 2)

(Note 2)

0 (Note 2)

1 (Note 2)

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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Current Sense Amplifier

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

Current Limit DAC

(Note 2)

(Note 2)

(Note 2)

(Note 2)

ZC Back EMF Sampler Comparator (MCP8025A)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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Back EMF Sampler Phase Multiplexer (MCP8025A)

(Note 2)

(Note 2)

(Note 2)

(Note 2)

COMMUNICATION PORTS

Standard LIN (MCP8025A)

Microcontroller Interface

Bus Interface

(Note 2)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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Voltage Level Translators (MCP8026)

(Note 2)

(Note 2)

DE2 Communications

(Note 2)

(Note 2)

(Note 2)

(Note 2)

INTERNAL ROM (READ-ONLY MEMORY) DATA RETENTION

(Note 1)

AC/DC CHARACTERISTICS (CONTINUED)
Electrical Specifications:

Parameters Sym. Min. Typ. Max. Units Conditions

Note 1:

2:
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TEMPERATURE SPECIFICATIONS

Parameters Sym. Min. Typ. Max. Units Conditions

Temperature Ranges (Note 1)

(Note 2)

Package Thermal Resistances

Note 1:

2:

ESD, SUSCEPTIBILITY, SURGE AND LATCH-UP TESTING

Parameter Standard and Test Condition Value

(Note 1)

Note 1:
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NOTES:
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2.0 TYPICAL PERFORMANCE CURVES

Note:

FIGURE 2-1: LDO Line Regulation vs. 
Temperature.

FIGURE 2-2: LDO Load Regulation vs. 
Temperature. 

FIGURE 2-3: ILIMIT_OUT Low to DE2 
Message Delay.

FIGURE 2-4: Bootstrap Voltage at 92% 
Duty Cycle.

FIGURE 2-5: LDO Short-Circuit Current 
vs. Input Voltage.

FIGURE 2-6: 5V LDO Dynamic Line Step – 
Rising VDD.

Note:
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Note:

FIGURE 2-7: 5V LDO Dynamic Line Step – 
Falling VDD.

FIGURE 2-8: 12V LDO Dynamic Line 
Step – Rising VDD.

FIGURE 2-9: 12V LDO Dynamic Line 
Step – Falling VDD.

FIGURE 2-10: 5V LDO Dynamic Load Step.

FIGURE 2-11: 12V LDO Dynamic 
Load Step.

FIGURE 2-12: 12V LDO Output Voltage vs. 
Rising Input Voltage.
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Note:

FIGURE 2-13: Quiescent Current vs. 
Temperature (MCP8025A).

FIGURE 2-14: Quiescent Current vs. 
Temperature (MCP8026).

FIGURE 2-15: 500 ns PWM Dead-Time 
Injection.

FIGURE 2-16: Driver RDSON vs. 
Temperature.

FIGURE 2-17: Typical Baud Rate 
Deviation.
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NOTES:
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3.0 PIN DESCRIPTIONS

TABLE 3-1: MCP8025A – PIN FUNCTION TABLE

QFN TQFP Symbol I/O Description
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TABLE 3-2: MCP8026 – PIN FUNCTION TABLE

QFN TQFP Symbol I/O Description
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3.1 Low-Side PWM Inputs        
(PWM1L, PWM2L, PWM3L)

3.2 High-Side PWM Inputs        
(PWM1H, PWM2H, PWM3H)

3.3 No Connect (NC)

3.4 Chip Enable Input (CE)

0
0

1

3.5 Level Translators (HV_IN1, 
HV_IN2, LV_OUT1, LV_OUT2)

0

3.6 LIN Transceiver Bus (LIN_BUS)

3.7 Power Ground (PGND), 
Exposed Pad (EP)



MCP8025A/6

3.8 LIN Transceiver Received Data 
Output (RX)

3.9 LIN Transceiver Transmit Data 
Input (TX)

3.10 LIN Transceiver Fault/

Transmit Enable (FAULTn/TXE)

3.11 Zero-Crossing Multiplexer Inputs 
(MUX1, MUX2)

3.12 Zero-Crossing Detector Output 
(ZC_OUT)

3.13 Neutral Voltage Reference Input 
(COMP_REF)

3.14 Current Limit and Driver Fault 

Output (ILIMIT_OUT)

3.15 Operational Amplifier Outputs 
(I_OUT1, I_OUT2, I_OUT3)

0

3.16 Operational Amplifier Inputs 
(ISENSE1+/-, ISENSE2+/-, 
ISENSE3+/-)

0

3.17 Low-Side N-Channel MOSFET 
Driver Outputs (LSA, LSB, LSC)

3.18 High-Side N-Channel MOSFET 
Driver Outputs (HSA, HSB, HSC)
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3.19 Driver Phase Inputs
(PHA, PHB, PHC)

3.20 Driver Bootstrap Inputs            
(VBA, VBB, VBC)

3.21 12V LDO (+12V)

3.22 Buck Regulator Switch Output 
(LX)

3.23 Power Supply Input (VDD)

3.24 Buck Regulator Feedback Input 
(FB)

3.25 5V LDO (+5V)

0

3.26 Charge Pump Flying Capacitor 
(CAP1, CAP2)

3.27 Communications Port (DE2)
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NOTES:
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4.0 DETAILED DESCRIPTION

4.1 State Diagrams

FIGURE 4-1: MCP8025A/6 State Diagram.
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4.2 Bias Generator

FIGURE 4-2: SMPS Functional Block 
Diagram.
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EQUATION 4-1: LMAX SIMPLIFIED 

STATUS_0

STATUS_0

STATUS_0

STATUS_0 

LMAX

VO 1
VO

VIN

-------- T

2 IO CRIT
----------------------------------------------
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TABLE 4-1: INTERNAL FUNCTION BLOCK STATUS

System State Faults Conditions
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0 1

(MCP8025A)
0 0

(MCP8026)
0 0

1 1

1
0

(MCP8025A)

1
1

Legend:
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4.3 Motor Control Unit

(MCP8025A)

(MCP8026)

SET_ILIMIT

0

(MCP8025A)

EQUATION 4-2: NEUTRAL POINT

Note:

Note:

NEUTRAL
A B C+ +

3
----------------------------------------=
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0

0

TABLE 4-2: PHASE SAMPLER

MUX
Phase Sampled

MUX2 MUX1

0 0

0 1

1 0

1 1
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TABLE 4-3: COMMUTATION STATE MACHINE

State
Outputs BEMF

PhaseHSA HSB HSC LSA LSB LSC

0
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0

STATUS_1

STATUS_1

SET_CFG_0

Note:
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4.4 Chip Enable (CE)

TABLE 4-4: ILIMIT_OUT FAULTS

Fault DE2 Register

TABLE 4-5: WARNINGS

Fault DE2 Register
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(MCP8026)

(MCP8026)

(MCP8025A)

“AC/DC Characteristics”

SLEEP

(MCP8025A)

(MCP8026)

4.5 Communication Ports

(MCP8025A)

(MCP8025A)
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(MCP8026)

SET_CFG_0

Section 4.5.3.1 “Communication Interface”

TABLE 4-6: FAULT/TXE TRUTH TABLE

TX In RX Out LIN_BUS I/O DefinitionExternal 
Input

Driven 
Output

FAULT (Note 1)

FAULT

OK

OK

OK

FAULT

NO FAULT

Legend:

Note 1:

Note:
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0

1

0

1

1 0

FIGURE 4-3: DE2 Packet Format.

FIGURE 4-4: DE2 Packet Timing.
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1
0

0 1
0

SET_CFG_0

SET_CFG_0

SET_CFG_0

SET_CFG_0 SET_CFG_0

GET_CFG_0

GET_CFG_0

GET_CFG_0

STATUS_0 STATUS_1

STATUS_0 STATUS_1

STATUS_0
STATUS_1

STATUS_0 STATUS_1

STATUS_0 STATUS_1

STATUS_0 STATUS_1

STATUS_0 STATUS_1

STATUS_1 ACK
01000110

SET_CFG_1

SET_CFG_1

SET_CFG_1

SET_CFG_1
SET_CFG_1

GET_CFG_1

GET_CFG_1

GET_CFG_1

SET_CFG_2

SET_CFG_2

SET_CFG_2

SET_CFG_2
SET_CFG_2

GET_CFG_2

GET_CFG_2

GET_CFG_2
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TABLE 4-7: DE2 COMMUNICATION COMMANDS TO MCP8025A/6 FROM HOST

Command Byte Bit Value Description

SET_CFG_0 10000001

0

- 0

0 0

1 0

0 0

1 0

0

1

0

1

0

1

00

01

10

11

GET_CFG_0 10000010

SET_CFG_1 10000011

GET_CFG_1 10000100

STATUS_0 10000101

STATUS_1 10000110

SET_CFG_2 10000111

-

000

001

010

011

100

101

110

111

-

00

01

10

11

GET_CFG_2 10001000
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TABLE 4-8: DE2 COMMUNICATION MESSAGES FROM MCP8025A/6 TO HOST

Message Byte Bit Value Description

SET_CFG_0 00000001

01000001

0

-

0 0

1 0

0 0

1 0

0

1

0

1

0

1

00

01

10

11

GET_CFG_0 00000010

01000010

0

-

0 0

1 0

0 0

1 0

0

1

0

1

0

1

00

01

10

11

SET_CFG_1 00000011

01000011

GET_CFG_1 00000100

01000100
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STATUS_0 00000101

01000101

10000101

00000000

00000001

00000010

00000100

00001000

00010000

00100000

01000000

10000000

STATUS_1 00000110

01000110

10000110

00000000

00000001

00000010

00000100

00001000

00010000 1

00100000

01000000

10000000

SET_CFG_2 00000111

01000111

-

000

001

010

011

100

101

110

111

-

00

01

10

11

TABLE 4-8: DE2 COMMUNICATION MESSAGES FROM MCP8025A/6 TO HOST (CONTINUED)

Message Byte Bit Value Description



MCP8025A/6

GET_CFG_2 00001000

01001000

-

000

001

010

011

100

101

110

111

-

00

01

10

11

TABLE 4-8: DE2 COMMUNICATION MESSAGES FROM MCP8025A/6 TO HOST (CONTINUED)

Message Byte Bit Value Description
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4.6 Register Definitions

REGISTER 4-1: CFG0: CONFIGURATION REGISTER 0

(1)

Legend:

Unimplemented: 0

PU30K: (1)

1 0
0 0

SLEEP:

1 0

0 0

NEUSIM: (MCP8025A)

1
0

EXTUVLO:

1
0

EXTSC:

1
0

EXTOC<1:0>: 

00
01
10
11

Note 1:
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REGISTER 4-2: CFG1: CONFIGURATION REGISTER 1

Legend:

DACREF<7:0>: 

REGISTER 4-3: CFG2: CONFIGURATION REGISTER 2

Legend:

Unimplemented: 0

DRVDT<2:0>:

000
001
010
011
100
101
110
111

DRVB<1:0>:

00
01
10
11
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REGISTER 4-4: STAT0: STATUS REGISTER 0

Legend:

BUVLOF:

1
0

BUVLOW:

1
0

BIOCPW:

1
0

OVLOF:

1
0

DOVLOF: MCP8025A MCP8026 0

1
0

UVLOF: 

1
0

OTPF: 

1
0

OTPW: 

1
0
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REGISTER 4-5: STAT1: STATUS REGISTER 1

(1)

Legend:

Unimplemented: 0

UVLOF5V:

1
0

BORW:

1
0

XOCPF: (1)

1
0

XUVLOF: 

1
0

Unimplemented: 0

Note 1: 1
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NOTES:
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5.0 APPLICATION INFORMATION

5.1 Component Calculations

FIGURE 5-1: Charge Pump.

Section 5.1.1.3 “Charging
Path (Flying Capacitor Across CAP1 and CAP2)”
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TABLE 5-1: MAXIMUM INDUCTANCE FOR BUCK DISCONTINUOUS MODE OPERATION

VIN
 (worst-case)

VOUT IOUT Maximum Inductance
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FIGURE 5-2: Typical Buck Application.

Section 6.7 “Buck Overvoltage”

0
1
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5.2 Device Protection



MCP8025A/6

EQUATION 5-1: SNUBBER CAPACITOR 
POWER DISSIPATION

5.3 Related Literature

“Brushless DC (BLDC) Motor 
Fundamentals”

“Sensorless BLDC Control with 
Back-EMF Filtering Using a Majority Function”

“Sensorless Field Oriented Control of 
a PMSM”

PDISS 2 f C V
2

Dissipation Factor

2 f C ESR ESR XC

f

C

V
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FIGURE 5-3: Overvoltage Protection.



MCP8025A/6

6.0 ERRATA

6.1 VBOOT Not Ready

0 1

1

6.2 PWM Pulse Width = Driver 
Dead-Time Pulse Width

PWM_PULSEWIDTH - DEAD TIME

6.3 Motor Driver Lock

6.4 External MOSFET DUVLO and 
OCP Detection

6.5 External MOSFET DUVLO and 
OCP Fault

6.6 Supply Start-up Sequence

6.7 Buck Overvoltage

Section 5.1.3.3 “Setting the Buck
Output Voltage”
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6.8 Minimum Fault Clearing Pulse 
Width

6.9 Start-up DE2 Message

6.10 Buck Start-up Issue



MCP8025A/6

7.0 PACKAGING INFORMATION

7.1 Package Marking Information

Legend:

*

Note

XXXXXXX
PIN 1

XXXXXXX
XXXXXXX

YYWWNNN

8025A
PIN 1

MP
1744256

XXXXXXX
XXXYYWW

NNN

MCP8026
EPT1744

256
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision C (October 2018)

“Features”
“AEC-Q100 Grade 0 Qualified”

“Applications”

Note 2 “AC/DC Characteristics”

“ESD, Susceptibility, Surge and 
Latch-up Testing”

Section 4.5.1 “LIN Bus Transceiver 
(MCP8025A)”

Section 4.5.2 “Level Translator 
(MCP8026)”

Section 6.4 “External MOSFET 
DUVLO and OCP Detection”

Section 6.10 “Buck Start-up Issue”
Section 6.0 “Errata”

Revision B (May 2018)

Section 6.9 “Start-up DE2 Message”
Section 6.0 “Errata”

Revision A (November 2017)
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

Device:

Tape and Reel: (1)

Temperature 
Warning:

Temperature 
Range:

Package:

Examples:PART NO. -X /XX

PackageTemperatureDevice

X

Temperature
RangeWarning

Note 1:

X(1)

Tape and Reel
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NOTES:



.

Trademarks

Note the following details of the code protection feature on Microchip devices:

Microchip received ISO/TS-16949:2009 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.
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Affected Catalog Part Numbers(CPN)

MCP8025A-115E/MP

MCP8025A-115E/PT

MCP8025A-115H/MP

MCP8025A-115H/MPVAO

MCP8025A-115H/PT

MCP8025AT-115E/MP

MCP8025AT-115E/PT

MCP8025AT-115H/MP

MCP8025AT-115H/MPVAO

MCP8025AT-115H/PT

MCP8026-115E/MP

MCP8026-115E/MPB3

MCP8026-115E/PT

MCP8026-115E/PTVB3

MCP8026-115H/MP

MCP8026-115H/PT

MCP8026T-115E/MP

MCP8026T-115E/MPB3

MCP8026T-115E/PT

MCP8026T-115E/PTVB3

MCP8026T-115H/MP

MCP8026T-115H/PT

MCP8026T-115H/PTVAO




