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Dual flash panels for Main core
RAM BIST for all RAM arrays


dsPIC33CH512

E/%

BEO (MSD

EE S Bl

dsPIC33CH dsPIC33CH

LA LA
90 MHz 100 MHz

Mailboxes €

» M-—>SFIFO

S—>MFIFO [€

Fi & 164 BB A4 56 A8 v e & 5 7]
M4 48 FIFIFOAR V] i B Fp B i1k

@ MICROCHIP



dsPIC33CH R %]

ﬁ%

N1z 510 R RS54

B B
dsPIC33CH dsPIC33CH

LA LA
90 MHz 100 MHz

WDT & DMT Jm WDT & DMT

Mailboxes €

» M-—>SFIFO

S—>MFIFO [€

FANHWEEAEE CKwWDTRIDMT
BOR. PORFIMCLRE S i & EH

@ MICROCHIP



dsPIC33CHZ %

g 512 KB
50 R
RAM

yAYAE PGA

SN T # B 4%

ADC j_z

=> BT 1 AdAePICRRC"H EEEN rcPil.35 —

M
100 MHz

WDT & DMT

12C 3 90 MHz
CAN-FD WDT & DMT Jm

SPI

UART
SCCP > M->SFIFO

Mailboxes €

€ B 2% S—>MFIFO [€

F 47 Bl U A BC B 34 F] R A 0 RO 2%
B PGAT] LLRHE 5 25145 58 Bh/ 3= A BZ I ADCEUAR UL Eh 3 2%

@ MICROCHIP



dsPIC33CH RA

DACOUT

DACH H 3
%fﬂﬂélﬂiﬂ

dsPIC33CH dsPIC33CH

LA LA
90 MHz 100 MHz

WDT & DMT Jm WDT & DMT

Mailboxes

» M-—>SFIFO

S—>MFIFO [€

B 852 14/ DACERPGARY H HE &
T IR B DACKH H &2 2= 5] il

@ MICROCHIP



dsPIC33CHZ %
SIS i %

RAM

B B
dsPIC33CH dsPIC33CH

LA LA
90 MHz 100 MHz

WDT & DMT Jm WDT & DMT

Mailboxes €

S| i RE

» M-—>SFIFO

H I 534

S—>MFIFO [€

BIAKYEHE RSN LR (PPs) KA,
CAGE I BEWR A M BOERRSM D

@ MICROCHIP



dsPIC33CHZ %
2| 4 BT A A P

:
O

B
dsPIC33CH dsPIC33CH

Nt Nt
90 MHz 100 MHz

CANFD WDT & DMT Jm WDT & DMT

SPI
UART Mailboxes €

SCCP > M-—>SFIFO
€ B 2% S—>MFIFO [€ STpEE

5| BT R H A%
TEIXIXXX

o>
>I§%I

SRR

g
i)
e
L
=

,

|

[

TR 1534

[

ShBEE| iR

@ MICROCHIP



dsPIC33C & %
iRyt S v )

* SCFF LR BBl V8

 PUAVEAH A B4

* REHIRIRG R €

FIETE e 2%
* N AR SRR (SR)

F— ISR, RFEFEIE I FEAE

AR R 1 2 77 58

° ﬂﬂﬁ*\%%%, %ﬁiSO%

o KRR A LR

N

TAEFARR
IPLz |

IPLy | WO

IPLw | IPLx | WO WO w? W1

Main W0 W1 W2
W1 W2

W1 W2 w3
W2 W3

W2 W3 W4
w3 W4

W3 W4 W5
W4 W5

W4 W5 W6
W5 W6

W5 W6 W7
W6 W7

W6 W7 w8
W7 W8

W7 WE W9
w8 W9

W8 W9 W10
W9 W10

W9 W10 W11
W10 W11

W10 W11 W12
W11 W12

W11 W12 W13
W12 W13

W12 W13 W13 a1 W14

W13 Wiz W14
Frame Ptr/ W14

Stack Ptr / W15
2 ijm%g

IPLz AccA
IPLy AccA —
IPLx AccA —
IPLw AccA —
. AccA —
Main AccB
IPLy AB I SAB I DA I
IPLX AB

GA s oC
IPLw
Ma | | | | | | | | ||P|_2||PL1||PLE-|RA| njov]z]e

MSB context selected

LSB stacked

c\ MICROCHIP



dsPIC33C AR 7|
127 ADC ZTEaT '

Voltage Reference Selection

¢ 285 n s@j& (REFSEL<2:0> hits)

Reference

« BASARHIKFEZ¥3.5 MSPS [ R AT [
© BE22MEAIA, BNRRINERTFE o
» AN RIEHI bR TR g oD | poozmmmmomms

Dedicated ADC
s QgL | [Digial Fiter 0}l ADFLODAT =
A u} —» Lt ADFLTROInterrupt
* PWM i Clock :

Y

B e e

T > o Digital Filter x ADFLXDAT |
fan ) EL Al O 2 i - [rmam—

_____________

clefhogss e N '

A F
o % ~ o Reference I DeauF ADCANOInterrupt
K E & AT 5| ) SN FS ik g A - | e
H Inputs o 0 = lADCAi\H Interrupt
Shared ADC Core tput Leata _ | SEeee e e
55 A 52 e Spe—— =
A Clock I S |
I
| . lADCANxI rrrrrr pt

CabmENERTREE 0 | L

Divider
|

¢ % /l\ Hﬁiﬁﬁilﬁ (CLKDV;S 0> bits)

o 4/ M R S SRR SR R

¢ %%? % i j( Instrulctlon FGLC AU>|< Clock

Clock

c\ MICROCHIP



dsPIC33CHZ %

] Jm PR Y 2 UK 4%

- W HFBIANZECE

4x

6X

8x
12x
16x
24x
32x
48x

A 8/ AT a1 25 K R A IO 2%
T BB 1 B SR R R B ER X
TR ER LA
%y H AT & B DACOUTX | Jil

10 MHz
6.7 MHz
5.0 MHz
3.3 MHz
2.5 MHz
1.7 MHz
1.3 MHz
0.8 MHz

GAIN<2:0>=6
I : Gain of 64x

GAIN<2:0>=5 —
1_ Gain of 32x

GAIN<2:0>=4 ]

PGAXx Negative Input [Z

PGAXx Positive Input [E

I
I
I
I
I
I 1 Gain of 16 I
| —— WA— |
GAIN<2:0> = 3
I Gain of 8 I
| $—— ’—/'\,/\/\,/—0 I
GAIN<2:0> =2 —}] |
| Gain of 4x I
—AW—
L s e e ey iy i i s |
VVA/ 'I ~ PGAXOUT

PGAXx Calibrations<5:0>

c\ MICROCHIP



dsPIC33CZ %]
EiE 12/ DAC

AR TR RS KSHE BRI

o AR E FR A U TN R R A R R

A gRFRTE «

-wWﬁm&&ﬁEh

350 nsN 2 € £+ 30 mV

* 500 nsWFEE £+ 3 mV Ref 2RI PR FEL IR
- 800 nsPyFsEF+ 1 mV el

IRl MHzI = A BRI R E

® MICROCHIP



dsPIC33C A& 7%
P37 58 T
o XMIBITH R HEEERBENEGRFEFN, RS

TR 2P2ZB137 5 Hr 22 3P3ZiE N

Agilent Technologies

« dsPIC33CHLIZ B et .

o XX (FNZ) FIRAMA X Gl NiZ)
o M — N XWEE, $UTH

o g DX TH] FR) RIS ) |
© PWM Mz B8 22 18] 325 B i 1) it | =2 35000s

1/AX = 425.53kHz

o FFEEIBELI LU A i A 227 " 3p3z

: %»@%?wﬁ%ﬁﬁmﬁ%/\m&, T F15ns (MLAfH)  Compensator - Pocied 0T
PRI, R PWIMA

o F IR TH SR AR AR

Compensator

® MICROCHIP



dsPIC33C A&7
B PWM ) 3 BELAF AN Ab

FERE
TR 250 psa)HER

gF Ak

AR A2 ) 25 P 7R
= lcnl = AN ECVANIY S P IR

AJHC B PWME I #

Xt AR SEAT Y B B RE IR
A 248 LA 1) SE OB 5 o/ B ) AR 47 A
NI AR ST T P AZ R Al G LIRS AL

B Y O o FEAR R

] A4 5L B B FOCSEE,
AR A P R e

NEHGIEH

HId 2 ANPWME B A i HE 5
a4k N [F) 20 —Ef%{)ijLEDlﬂjlﬁjgﬁJ
¥R A HIPWMS &

PWM¥Z il 52+ 22 P 2%

fE AL PWM ) 5 357,
TV B M PWMIE 4T (B

c\ MICROCHIP



dsPIC33CH & %
PR

MICROCHIP

* MPLAB® X FFIHAT AT
- FABRRERHBINZ, FEME
o PHRMILHY
© XT% E;bljﬂ?ﬁ@lﬁ‘]%&ﬁﬁ PN
- HJHC -NEZERIB R, DVEER —AEBIEERTFEIT

c\ MICROCHIP



B BIE RS

dsPIC33CH512MP
256 — 512 KB ECCIN A7
48 KB RAM, 72 KB PRAM BIST
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28/44/4/64 _

28/36/48/64/3081_

dsPIC33EP32GS2
16 — 32 KBIN 1%
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gl 0.89 ps CPUI140%
ADC T M
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MA330043 MA330048 / MA330049 |
HFEHEBEAIT LA HFrEBEAINTEA
DM330017-2 DM330017-3

dsPIC33EP128GS808 dsPIC33CH Curiosity
TR R
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30kW 3#HVienna PFC

200W L 4% HE VB Epc.zgg'ﬁééé%

A4 A PFC

!

GaNdalf 1 kW

Tra’%‘?é%“;;‘ckw FAF BB AEPFC
Future Electronics

200W LLC

SN A DC/DC i £k #E ¥ g
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!

S APFC I HRPFC FHR AW,
RURERX V¢ {1 .17 2V'S FB DC/DC 16 (1 P B
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Transphormf]4 kWL HT B &1 PFC

dsPIC33CKFITransphormHSuperGaN™

o UEfERZE >99%
e THDv<2%, THDi< 3% BaEERE
« PF>0.99

- FHB/RABEIEES

A B B A%

PG TR TDTTP4000WO066C-KIT
T AR 66 kHz
CPNGENAS 85 Vac & 265 Vac
i 385 Vdc +5%
B FEIEPIM dsPIC33CK256MP506
GaN#: 4 TP65H035G4WS

| TAK% H RH 300

Gate ferrite bead 200Q @ 100 MHz
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THDIFITHDVH, 45 B
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At bt l»
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. @ o SN ?‘89531 E30914? e Vo = 5
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30 kW Vienna® i 2s A 1h
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Presenter
Presentation Notes
Accelerate time to market with 30 kW 3-phase Vienna PFC reference design, complete with design files and PFC controller code
Leverage Microchip SiC Schottky Barrier Diode, SiC MOSFET, dsPIC33CH digital signal controller, and other total systems solutions (TSS) portfolio components
Why Microchip chose Vienna topology over a 3-phase totem pole topology – More complex and efficient multi-level/3-level switching, higher efficiency, higher power density, and lower voltage stresses on components and inductance load. 
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[ LINEAR J l SENSORS j [ POWER MANAGEMENT l MIXED SIGNAL J

)\

Temperature

Amplifiers Saanse

DC/DC Converters Motor Drivers

A/D Converters

Infrared &

N System Supervisors
Position Sensors

PWM Controllers Voitage Detectors

Fan Control &
Battery Chargers Power Switches
[ CONNECTIVITY ] v

CO & FIRE Power Discretes Hot Swap / E-Fuses
DETECTION ICs

Current/DC Power
Measurement ICs

Comparators

Power

Monitoring & Metering

DACs & Digital

CAN, CAN FD, LIN Potentiometers

DDR & Voltage

Power Modules ;
SCSI Terminators \ References

HV Interface Smoke Detector ICs

Power ) _
MOSFET Drivers Display/LED Drivers

USB and
/0O Expanders

Piezoelectric

Horn Drivers [ ULTRASOUND ]

Power over Ethernet Digital Gate Drivers
Ethernet
TIMING Ultrasound Products

RF & Microwave,
Wireless Interface

High Speed

Clock & Timing
Products

Real Time
Clock/Calendar

Data/Video
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Microchip B IR ¥ #7= i

>

40V PIC® MCU

EJ DEPAE =

é (MCU + PWM#E i 28) dsPIC® DSC

& 30V + AL EEMOSFET *
MOSFET
Xshas

4.5V

<1W <10W <50W <150W 300W<
HhEe (R c\ MICROCHIP



MIC44F18/19/20, 13V
6A, 8p-MSOP/DFN

TC1413/N, 16V
3A, 8p-MSOP/PDIP/SOIC

TC4626/7, 6V TC1412/N, 16V
2A, 8p-PDIP/16p-SOIC 2A, 8p-MSOP/PDIP/SOIC

TC1411/N, 16V
1A, 8p-MSOP/PDIP/SOIC

TC1410/N, 16V
0.5A, 8p-MSOP/PDIP/SOIC

MIC4451/2, 18V
12A, 8p-PDIP/SOIC, 5p-T0220

TC4451/2, 18V
12A, 8p-DFN/PDIP/SOIC, 5p-TO220

TC4421A/2A, 18V
9A, 8p-PDIP/SOIC/DFN, 5p-TO220

MCP1406/7, 18V
6A, 8p-PDIP/SOIC/DFN

MCP14A0451/2, 18V
4.5A, 8p-MSOP/SOIC/TDFN

MCP14A0301/2, 18V
3A, 8p-MSOP/SOIC/WDFN

MCP14A0151/2, 18V
1.5A, 6p-SOT23/TDFEN

MCP1415/6, 18V
1.5A, 5p-SOT23

MIC4414/5, 18V
.5A, 4p-TQFN (ultra small

MCP14A0051/2, 18V
0.5A, 6p-SOT23/DFN

MCP1401/2, 18V
0.5A, 5p-SOT23

K HE

MCP14A0601/2, 18V \
6A, 8p-MSOP/SOIC/TDFN

\

1 )
MIC4416/7, 18V
1.2A, 4p-SOT143

\

MIC4421A/2A, 18V
9A, 8p-PDIP/SOIC, 5p-TO220 MCP14A0901/2, 18V

9A, 8p-MSOP/SOIC/DFN

MIC4120/9, 20V

6A, 8p-MLF

MCP14A1201/2, 18V
12A, 8p-MSOP/SOIC/DFN

TC4431/2, 30V A

1.5A, 8p-PDIP/SOIC/CERDIP

MIC5020, 50V
8p-SOIC, Current Sense

ik
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https://www.microchip.com/wwwproducts/en/MIC5020
https://www.microchip.com/wwwproducts/en/TC4431
https://www.microchip.com/wwwproducts/en/MIC4120
https://www.microchip.com/wwwproducts/en/MIC4451
https://www.microchip.com/wwwproducts/en/en025916
https://www.microchip.com/wwwproducts/en/MIC4421A
https://www.microchip.com/wwwproducts/en/en529991
https://www.microchip.com/wwwproducts/en/en028724
https://www.microchip.com/wwwproducts/en/MCP14A0601
https://www.microchip.com/wwwproducts/en/MCP14A0451
https://www.microchip.com/wwwproducts/en/MCP14A0301
https://www.microchip.com/wwwproducts/en/MCP14A015
https://www.microchip.com/wwwproducts/en/MCP1415
https://www.microchip.com/wwwproducts/en/MIC4414
https://www.microchip.com/wwwproducts/en/MIC4416
https://www.microchip.com/wwwproducts/en/MCP14A005
https://www.microchip.com/wwwproducts/en/MCP1401
https://www.microchip.com/wwwproducts/en/en010651
https://www.microchip.com/wwwproducts/en/en010649
https://www.microchip.com/wwwproducts/en/en010647
https://www.microchip.com/wwwproducts/en/en010645
https://www.microchip.com/wwwproducts/en/MIC44F18
https://www.microchip.com/wwwproducts/en/TC4626

MOSFETIX B 7%

THE (Ei) Fads

r'y

N
FH, I

MCP1403/4/5, 18V
4 5A Bp-POIP/SOIC/IDFN, 16p-S0IC

MCP14A0453/4/5, 18V
4.54, 3p-M30PSOICTDEN

MIC4223/4/5, 18Y
44, Bp-MSOP/SOIC

MCP14E3/4/5, 18V
44, Sp-DFN/PDIP/SOIC

MIC4423/4/5, 18V
34, 8p-DIP/SOIC, 16p-WSOIC

MCP14E9/10/11, 18V
3A, 8p-DFN/PDIP/SOIC

TCA423AMAISA, 18V A
34, 8p-PDIF/SOIC/DFN, 16p-S0IC

MIC4123/4/5, 20
34, Bp-SOIC/VDFN

MAQ4123/4/5, 20V
3A, 8p-50IC

MCP14A0303/4/5, 18V
3A, Bp-MSOP/SOIC/TDF N

MCP14E6/7/8, 18V
24, Bp-SOIC/PDIP/DF N

MIC4426/7/8, 18V
1.5A, 8p-SOIC/PDIPIMSOP

TCA426A/TAIBA, 18V A
1.5A, 8p-PDIP/MSO P/S O IC/DF NS
TCA4404/5, 18V

1.5A, 8p-50IC/PDIP

MCP14A0153/4/5, 18V
1.5A, 8p-MSOPISOICITDFN

TC4467/8/9, 18V
1.24, 14p-PDIP [ 16p-WS0IC

MIC4126/7/8, 18V

1 54, Bp-SOICMSOPIN

WO HL

(LR~

Q=
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MOSFETIR 52
R TR RAS

! ! ! i ! ! ! !
N : : MIC5021, 12V-36V
B . . p-SOICIPDIP_ - | | -
=1 By
Xz MIC5060, 2.75V-30V : :
8p-MLF (ultra small) : :
i i i i i i i i
i i i i i i i i
i i i i . i i i
T Frmrmem Pmrmm e e Frmim e rmrmm - fmrmim e fmrm e Frmimimim = -
i i i i i i i i
i | 1 1 1 1 |
i | 1 1 1 1 |
i i 1 1 1 1 |
i !
1
i

MIC5013, 7V-32V
8p-SOIC/PDIP

MIC5014/5, 2.75V-30V

J:*ﬁ:)ﬁ%‘ / 8p-SIC/PDIP

1

i

1

1

i

i

i

i

1

1 1

sz B MIC5011, 4.75V-32V '
T e 5
KB : _ _ ' |
1

1

1

i

i

)

i

MIC5018, 2.75V-9V
4p-SOT143 (Tiny)

MIC5019, 2.75V-9V
4p-TQFN (Ultra Small)

4V 8V 12V 16V 20V 24V 32V 36V AHE c\ MICROCHIP


https://www.microchip.com/wwwproducts/en/MIC5021
https://www.microchip.com/wwwproducts/en/MIC5011
https://www.microchip.com/wwwproducts/en/MIC5013
https://www.microchip.com/wwwproducts/en/MIC5014
https://www.microchip.com/wwwproducts/en/MIC5060
https://www.microchip.com/wwwproducts/en/MIC5018
https://www.microchip.com/wwwproducts/en/MIC5019

MOSFETIX B 7%

N

MCP14628, 36V/5.5V
3.5A/2A, 8p-SOIC/DFN, FCCM Mode

MCP14700, 36V/5.5v A
3.5A/2A, 8p-SOIC/DFN

MIC4600, 28V
1A/1A, 16p-VQFN, Internal LDO

MIC4604, 85V/16V
1.5A/1A, 10p-TDFN/8p-SOIC

MIC4103/4, 100V/16V
3A/2A, 8p-SOIC

MIC4102, 100V/16V
2A/2A, 8p-SOIC, Adaptive Dead Time

MIC4100/1, 100V/16V
2A/2A, 8p-SOIC

K HLE

Q e
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https://www.microchip.com/wwwproducts/en/MIC4100
https://www.microchip.com/wwwproducts/en/MIC4102
https://www.microchip.com/wwwproducts/en/MIC4103
https://www.microchip.com/wwwproducts/en/MIC4600
https://www.microchip.com/wwwproducts/en/MIC4604
https://www.microchip.com/wwwproducts/en/en544281
https://www.microchip.com/wwwproducts/en/MCP14628

MOSFETIX B 7%

MCP14AXXXX 2 %1

. Voltage Threshold (V) Tr/ Tf TD1/ Supply

Device Type V) (low, high) (ns) TD2(ns) Current(uA) Package

. 40/ 28, 6L SOT-23
MCP14A0051/2 Single 0.5A 45-18V 12116 ot o 33/24 360 uA NP
,_ . 11.5/10, 33/24 360 uA 6L SOT-23
MCP14A0151/2 Single 1.5A 4.5-18V 12/16 1000 pF NP
11.5/10 8L MSOP

MCP14A0153/4/5 Dual 1.5A 45-18V 12116 500 oF 25/24 715UA 8L SOIC
P 8L 2x3 DFN

13/ 12 8L MSOP

MCP14A0301/2 Single 3.0A 4.5-18V 13/16 1800t 15/ 18 360 uA 8L SOIC
P 8L 2x2 DFN

12712 8L MSOP

MCP14A0303/4/5 Dual 3.0A 45-18V 13/16 1o00t 171 21 620 uA 8L SOIC
P 8L 2x3 DFN

, _ 9/9, 2200 8L MSOP

MCP14A0451/2 Single 4 5A 45-18V 13/16 - 16719 355UA 8L SOIC
P 8L 2x2 DFN

8L MSOP

MCP14A0453/4/5 Dual 4.5A 45-18V 1.3/16 1z 12;:2200 16719 620 uA 8L SOIC
P 8L 2x3 DFN

10716 8L MSOP

MCP14A0601/2 Single 6.0A 4.5-18V 12116 2500 o 22/22 360 UA 8L SOIC
P 8L 2x3 DFN

8L MSOP

MCP14A0901/2 Single 9.0A 4.5-18V 1.3/16 22"22'F1°°°° 24724 360 uA 8L SOIC
P 8L 2x3 DFN

New ! 8L MSOP

. 25/25, 15,000 360 uA 8L SOIC
MCP14A1201/2 Single 12.0A 4.5-18V 1.311.6 ' 28/28 oL 5.3 DEN

All devices have enable pins, and separate inputs for each channel

c\ MICROCHIP
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12V, 48V Systems
Infotainment

Wireless Charging
Navigation

Automotive

Industrial

Powers Supplies
(Inverters, UPS)
HVAC

Fluid Management
Test Equipment
Welding Equipment

 Power Supplies
(Telecom/Cell Tower)

« Storage

« Server Box

WL #% - Power Monitoring

Environmental Cooling

Communication
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MCP2518FD
RX
CAN FD CAN FD ::L
R 2 TX Efﬁ“%&
CANL

CANH

R
- ATA656x/MCP256x

e CAN FDIit & 28
o IR FEOEMIALUE

BRA A IE
*  PIC®/AVR®/SAM MCU

c R A
5T

%A CAN FDE O
MCU

13
= EHSNCAN FDEEO
KiMmcu

CAONF®

G

Functional
Safety Ready
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Presenter
Presentation Notes
The block diagram shows the general scheme of monitoring power inside an AC/DC power supply.  Older, or lower cost methods would use the system MCU to measure or approximate power usage.  To improve performance and monitor additional conditions, Power Monitoring ICs are now being used in the newer generations of power supplies.
A shunt resistor is the most common method to measure current.  Voltage is measured through a resistor divider network.


ACELDCHLJE A MR R T R
IR AR THEIC

/

Product Tree

[ mmanm

MCP3918 ATSENSE101/201/301
1-Ch AFE 3/4/7-Ch AFE

MCP39F511A ATM90E32AS Meter IC

UART, Dual-Mode

MCP3910
2-Ch AFE

MCP39F511N UART, Dual- ATM90E36A
Load Meter IC w/ Harmonics

MCP3911
2-Ch AFE

MCP3919
3-Ch AFE

MCP3912
4-Ch AFE

MCP3913
6-Ch AFE

MCP39F501 UART
(Power Only)

MCP3914
8-Ch AFE

ATM90E26
UART/SPI/Pulse

MCP3901/3
1-Ch/6-Ch 5V AFE

MCP3905A/06 Active Power
Pulse

c\ MICROCHIP
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9- SMBus, IC, SPI GPIO
—@— Py Alert
a5
> abc1 5k
k
— 3] ADC2
RTD
g L RE
FHL A ) 5
\\@Bus, 2 / Microchip#$1t (D
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II o

J

TC620
Dual Trip Point, Internal TS

TC621
Dual Trip Point, Thermistor

TC623
Dual Trip Point, Resistor Set

MCP9501/2/3/4
Temp Switch, Factory Set

MCP9509/10

Temp Switch, Resistor Set

TC622

Temp Switch Resistor Set, 18V

=T

MCP9700/A
10.0 mv/°C

MCP9701/A
19.5 mV/°C

Specialty

MCP9600 Thermocouple EMF @

'

SMBus/12C

[ s ]

Product Tree

| SPI ]

&4 h
e e LA

©

MCP9902/3/4
2-4 Channel, For Cold Apps

EMC1412

2 Channel, Alert/Therm

MIC184
2 Channel, LM75 Compatible

MIC280
2 Channel, SOT23

EMC1413
3 Channel, Alert/Therm

EMC1414
4 Channel, Alert/Therm

EMC1422/3/4
2-4 Channel, Alert/Shdn

EMC1182/3/4
2-4 Channel, 1.8V Comm

EMC1186/7/8
2-4 Channel, 1.8V Comm

EMC1428/38
8 Channel, Alert/Shdn

i 4R )

P I

TCN75A
Lowest Cost

AT30TS74
2°C Max , -10°C to 100°C, WLCSP

AT30TS75A
1°C Max, 0°C to 85°C, 1.7V to 5.5V

AT30TS750A
1°C Max , 0°C to 85°C, NV Reg

MCP9800/1/2/3

1°C Max, -10°C to 85°C

MCP9804
1°C Max, -40°C to 125°C

MCP9808
0.5°C Max -40°C to 125°C

MCP9844
TSE2004

EMC1001
2 Alerts

TC72
10-bit, 2°C

TC77
13-bit, 1°C

——

H A EEPROM

|

MCP98243
2k EEPROM with SPD

AT30TSE002B
2k EEPROM with SPD

MCP98244
4k EEPROM with SPD

AT30TSE004A
4k EEPROM with SPD

AT30TSE752/4/8A
2/4/8k EEPROM, NV Registers

[

% iR LR

M’

EMC1043/53/63

3 channel

EMC1046
6 Channel

EMC1047

7 Channel

<< BACK
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SiCN. i

57 H R A SicRIHES) /)
« EVAIEA KRI)ZR IR M AR HREE (SiC) B JJHEF

REE
R RERCE, HIIRZEE, BEEEREE

SR RES E R

VIR |

-
=2
I
\ 700V 1200V 1700V
( (/ \ SiC System Level Benefits
o \ . N
% S l C Operation Power Stage System
o . .
- * - High voltage, high power e
. « 1
% GaN applications> 600V = SsiceT e o
: GaN igh-Voltage igher Switchin:
2 « Typically:above 3.3 KW LV S MOS gperatior? anaquem:y -
o HV Si MOS 1Size
% Smaller Filters 2 Cost and
g H and Passives 3 Weight
5 \ _ HV. Si MOSF@ -
MOSFET Si IGBT Lowel_roz‘;‘gt:hing Fewer Cooling
o = % —
MicrocHIP

200V 500600650V  T0OV 1,200V 1,700V 3,300V+

Low
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SIC- AR TR M| — 3% M

4,000.0
3,500.0
3,000.0
2,500.0

2,000.0

EESY

1,500.0

1,000.0

BN (BhL:

500.0

0.0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

W Power supplies m UPS B Hybrid and electric vehicles ©* Commercial vehicles
B HEV charging infrastructure m Industrial motor drives W PV inverters B Traction

W Military and aerospace B Other applications
© 2020 Omdia

KJH: Omdia—SiC and GaN Power Semiconductors Report 2020
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- | HAREE, 4 L AHE (0BC) , DC-DCHE#igs, PUEDCFRHEE, Hiw
650/700V~. 1200V 411700V SiC SBD/MOSFETE 1k
« K%E:
o HHENEVRE T (APU) . BT EMEVE, HERL.7 kV SiCHHR:
o FAEG|WAEE, HAER3.3 kVEHR B

¢ /A\;'\:;Eﬁ

- HPURAE. BRI SRS AP A4
- ETMNH:

o gk, B, KEMRKERELZ, HEE> 1.2 kV SiCHibh
o FLA -

o EREPLE TS, FiTH30.8% CAGR (2017-2025)
- DCHUEFEHHMESN RS, HAbx > 300 kw SicHiH:
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P L R IRCIE L E
. Tolk:
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7= R R LESE Fre s R FEMRH
o SICHLH s MYy LHREEN=RAEGL—
o 43373\SiC MOSFET Qss (i, fiE. ZFp)

YR 70 SLART: 8 [+ AhratseD (HEREHL B |- A S P UTE R . oIS 2 304 U2
_ * SiC MOSFET HLJF R o FRAERRAN SR
¢ __ :,“H_- -, * SIC AR LA ER o ARAEAE i LR A
A ch, o W RZSE G LI AT = 25 2 9 BT Y
]

o BOFREER

o HYRIEHIEER (PCM) ARG HL |« ®ATIEERN H BT R 0 R A A AT SE
JRIR B (HPD/HPE) o FRIESICHRR T LA A 58 HISICHNIGBT P~ iy
o FRATHUEE. EHVRMAML. R, HREIIKED. EEAEY. BT

;%EEEE/)? BRI m;za%m;%ﬁixﬁ

R T %
o IR RS N « WAL HIKAugmented Switching™ ik /Nel & IR RGNS
o FRHUENC AR IR FIEMI

K2 AT I o RI4ERD A 20K Bl 28R o AR ) R PR b R T AR U AT PR O I i

BEEL SRS

),\

kTP A, Ui Ml www.microchip.com/sic

c\ MICROCHIP


Presenter
Presentation Notes
show range of voltage/current

http://www.microchip.com/sic
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Microchip SiICE A 5548 b B 0] F MR A4

I, (A)
0 ..\.— MAAAALAAAAALAAARLARAAARMARA AL AR A AN i \\\\\\\\\
\/
2 9o ST f’
-1 |
SiC MOSFET f MCHP: No body
Ve =2 _ . .
K HA A 5 2 555 diode degradation
3 y
—e—Pre stress
4 —+Post stress 10A after 10 hour
QSS I ﬁ % } —+—Post stress 10A after 20 hour
——Post stress 10A after 100 hour
1 i 1
e att -
LI ATE -5 -4 -3 -2 -1 0
I, (A) I. (A}
0 —————————— 0 —_—
Vo= 5V | / [Vo-5v]
KN S -1 /
2 Competitor 1 2 &4 Competitor 2
3 I — 3 e |
j; —.o—ii.‘re siress // / ——Pre stress
4 im0 | 4 [ e oot o 2
! ——Post stress 10A after 100 hour //M ——Fost stress 104 after 100 hour
_5 i i i _5 1 g
5 -4 -3 2 -1 0 5 -4 -3 2 -1
Vo, (V) Vo (V)

b

TDDB for 1200 V SiC MOSFETs |
.= 50 mA

U pre-R-uIs BV s

Ll

Microchip Comp. A Comp. B Comp. C

Seconds

80,000

70,000

60,0001

50,000 1

40,000

30,000

20,000

10,000 -
0

SSGAEBIT (RUIS) AR SR B 2 AR

v Microchipas g 1k B A ZE[E 1 2 2keoe t, B4
i 100K 7K R-UIS ik i

v' MicrochipJ %840 Jin =t 51e t
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Microchip SICE A L 518 LE B A] £

A A

b

MRS : AEE IR EBRARDSonBIL. KA _IREEIHBRN IS HSESL2 - RENTE

(IR R GURA

Competitor 1

5
—&—Pre stress

4 ~—@— Post stress 5A for 10 hrs
—&—Post stress 5A for 20 hrs

stress 5A for 100 hrs

Post

Vds (V)

r
‘‘‘‘ =@ Pre stress
.
» 12 —&—Post stress 3.5A for 10 hrs

-
)
""" 3 —&—Post stress 3.5A for 20 hrs

Post stress 3.5A for 100 hrs

Vds (V)

Competitor 2

Microchip

10
—&— Pre stress

—&— Post stress 10A for 20 hrs

4 5 0 1 2

vds (V)

& —HRE R IERREE
JESWAE Ju
o B}iEl: 102100/EF
- EFREHERM: FEd
« BEEE: <50°C
e \Vgs=-5V

No degradation

0%/ ]Microchip2:4-iB 44
20%[¥]Competitor 12314-1B 4k
100%¥]Competitor 22514-iB 4.

Courtesy: Ohio State University
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Presenter
Presentation Notes
Broad portfolio of die, discrete, power module and gate driver SiC solutions
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Presenter
Presentation Notes
Standard analog drivers transition from on-off or vice versa. With AgileSwitch digital drivers, the Gate is forced to transition in steps.
This mitigates ringing, EMI, overshoot etc
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Presenter
Presentation Notes
AgileSwitch digital drivers are software configurable, this significantly reduces development time. 
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Presenter
Presentation Notes
Augmented Switching solved SiC implementation issues at customers related to noise, short circuit response and Vds overshoot. 
The additional fault feedback provided by the drivers allowed the designer to effortlessly diagnose problems. 
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Presenter
Presentation Notes
Gate Driver cores are fully software configurable, including Vgs
Plug & Play drivers are designed to be used with a specific SiC module and have fixed Vgs
Non-Isolated IC for commercial use to be available Q1/Q2 2021
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Presenter
Presentation Notes
Module adapter boards designed to “adapt” the gate driver core to a particular module. 
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Presenter
Presentation Notes
Development kits allow for a straightforward “out of box” experience and are available with the SiC module or without. 
In all cases, the user has access to the Intelligent Configuration Tool, to change gate driver parameters
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Presenter
Presentation Notes
Left to right shows the various test cases using the ICT – Augmented Turn-Off disabled to two different Augmented Turn-Off settings. 
When ATOff setting is lower than miller voltage, it results in a higher turn-off Vds overshoot, but lower Eoff
If on the other hand, the ATOff voltage is set higher or equal to miller voltage, Eoff is high and Vds overshoot is low
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