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Segment | Brand ltem Description
NXP Freescale controller MCS56F series
XMC controller 1300 / 4000 series (Cortex M0/M4)
1P FrEEn HV Diode 650V Generation 6th
PFC HV MOSFET CoolMOS 7th / CoolSiC / CoolGaN
Gate Driver 1, 2, 6 channel
. . MCU controller dsPIC33 family
MlcrOChlp Gate Driver 1, 2, 4 channel
NXP Freescale controller MC56F series
Main S XMC controller 1300 / 4000 series (Cortex M0O/M4)
ain Stage nfineon HV MOSFET CoolMOS 7th/ CoolSiC / CoolGaN
(DC/DCQC) IGBT Discrete or Module (600V, 1200V)
(DC/AC) Gate Driver 1, 2, 6 channel
. - MCU controller dsPIC33 family
MlcrOChlp Gate Driver 1, 2, 4 channel
SR/Oring/ Infineon OptiMOS 5 (25~150V)
) LV MOSFET
Hot Swap Nexperia NexPower (25~100V)
Infineon Controller + MOS CoolSet Generation 5th
Panjit Rectifier Low V¢ Schottky (45~60V)
AUX STBY e POy
RichTek/Silergy/Anpec Regulator/LDO 5V / 3.3V (1A~3A)
Chilisin Choke/Inductor 1~10uH
Nexperia BJT/TVS/Diode Protection device
. I Phot ler/LED LTV-817/R,G,Y
Small Signal blt.eONh. otocoupler/ / S
Icrochip : o "I
INJRC OP Amp High Speed Rail-to-Rail [\ |/n
Housekeeping | Infineon/NXP/Microchip | 8-bit MCU Monitoring for analog power solution
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FHhBWBERA (5th
generation mobile networksi&EF¥R5GE,
5GEAN ) 2 —NESBIBER
A E2L%2G (GSM) ~ 3G ( UMTS -
LTE ) #14G (LTE-A. WiMax) Z%i
ZEREE - 5SGHMHBEBInE SR
SRR~ RVDER ~ TIEREIR ~ PRIERK
K- RERAGBRENAMEREZEE -

S5GHIE D N NMNXIZFRIFIFR2 :
m FRIFVENZESEEZ450MHZzEI6GHZ - tA4SubbG ( 1§36 GHz )
B FR2AUINERSEEE24GHZEI52GHz - R IE K mmWave
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<6GHz AFE/JE IR
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4G/5G MESFiE (700 MHz2) 5G <6 GHz - &= (3.4 GHz- 3.8GHz) 5G mmWave — 8= (> 26 GHz)
» MU-MIMO, B2 2 #54T4R(x40w) > MMIMO , RS #E64T64R (x1 W) > mMMIMO, &% S2#51024T1024R(x0.2 W)
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v BADRE (Watt/bit) FITIFE A IEREIE 1
v SEALA IR R E A TRERB T 10kW

GLOBAL SHARE OF MOBILE CONNECTIONS

V10 1k R B R INFEEB T 20KW

vV ZInEBHENS N IRELREIE

Sites with more than 5 —
Evoluti ime of the multi-band tel EAds -
volution over time of the multi-band telecom o RERR R IHE 5G
sites
60% o -
50% 4 =
v 2016 __ 2028 e
m2016 43%
30% — = 2020 ™ 4,808W
20% — w2023 BBU 39x0 RRU 2.6G [RRTN 980
10% — II RRU 2.16 o o
0% ._ RRU 186
1-2 BANDS 34 BANDS 5 BANDS 6-7 BANDS 8-10 BANDS RRU 900M

Source: HUAWET Technologies Co., Lid.
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Vin Vbulk

AC *

700V/800 V . .
CorloE T 600 V C7 600 V C7
950V P7 “600 V P7 *600 V P7
CoolSiC™ G5 *600 V CFD7

600 V

* CoolMOS™ Famil
CoolGaN™ !

Synchronous

Rectification

80-200 V OptiMOS™
high fsw , low RDS{on]

80 V StrongIRFET™
low f high robustness

sw T

Digital Control ICs & Driver IC

Vout

XMC™ 1300 4200, 4400

EiceDRIVER™
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Digital Control ICs & Driver IC

Vbulk Synchronous

Rectification

P . .
ARM Cortex®-M TriCore ®
® AURIX™
® AURIX™ 2" generation
XMC4000 1 generation
@
XMC1000

©
XMC1000 s
g i -» 2
= XMC4000 g
. 1 AURIX™ 1% ti -> 2

S ™ 1% generation
: >
: AURIX™ 2" generation =
- 2
S

XMC1000
ARM® Cortex®-M0
CPU up to 48 MHz

Flash: 8-200 kB
Package: 16-64 pins

XMC4000

ARM?® Cortex®-M4F
CPU up to 144 MHz
Flash: 64 k-2 MB
Package: 48-196 pins

AURIX™ TC2x"
TriCore™

Up to 3x multicore
CPU up to 300 MHz
Flash: 0.5-8 MB
Package: 80-516 pins

AURIX™ TC3xY
TriCore™
Up to 6x multicore

CPU up to 300 MHZ
Flash: 1-16 MB
Package: 100-516 pins

Integration

v



XMC1000 %518

XMC1300

Up to 200 kB Flash

XMC1200

Up to 200 kB Flash
16 — 40 pins

XMC1100 + 9ch LED Control (BCCU)

Up to 64 kB Flash + 3x Analog Comparators
16 — 40 pins

uUgs PWM Timer
Il & Encoder I/F

rg’

XMC1400

Up to 200 kB Flash
40 — 64 pins

+ 2x CAN
+ 2x CCUs
+ Up to 4 Serial Channels

16/28/38 TSSOP — VQFN24/40/64 — TQFP64




XMC4000 Z 5lj48t Py’

XMC4800

Up to 2 MB Fash / 352 kB RAM

XMC4700 100 - 196 pins

Up to 2 MB Flash / 352 kB RAM e
100 — 196 pins * EtherCAT.

XMC4500
+ 144 MHz Core

] sh / -
Up to 1 MB Flash / 160 kB RAM + 6ch CAN

XMC4400 100 - 144 pins

p to 512 kB Flash / 80 kB RAMEEEES:T]]
64-100 pins

XMC4100/4200 + 120 MHz Core

s
p to 256 I;g_l;lgspiri;:sdﬂ kB RANM + Ethernet
z + AT Demodulator

48 QFN — 64-144 LQFP — 196 BGA

Long Product Life Cycle (min. 2027)
Extended Temperature Range - up to Ty 125°C + continues up time of 20a@T, 110°C
Application Specific Peripherals

"

-~

\
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Cortex®MO0/M4 W% ++% F
B/ RS F AN (LM BE+EL T2 ] S
FEH)

B HEEEPWM (150ps)H
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REITRIMEE
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HERRGATED HEES (Keil/IAR/FHR
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Stk B R+ 224 R 125°CT{BRE
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1EDN EiceDRIVER™
e.g.: 1IEDN8511B
1EDN8550B

Synchronous
Rectification

-85-265Vac

o_.__
Zf .

o4 | "

400V

»yEx=AYFOM Rds(on)*Qg#Rds(on)*Eoss
PSESA S

Vout e

e

650 V CoolSiC™ G6
e.g.: IDH10G65CE

600 V CoolMOS™ C7
e.g.: IPWe0DR040C7T

Py’

Digital Control ICs & Driver IC
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e.g.: 2EDF7275F

—mBYQrrFntrrg Bl
FERE Qg
s LR

v RWTRIEE
v {i£Qoss
v EQg

3R ®EDC/DC:

(wrg’




CoolMOS™ KINXR~mAS

A

Better efficiency
Lower price

Py’

R T N N D O O

i
|

C-Series, G-Series
7> Highest efficiency
»  Fast switching

P6-Series, P7-Series
»  Good price/
performance

»  General purpose
{PFC/LLC)

7

_» CFD2-Series, CFD7-Series
»  Fast body diode
(ZVS PS FB/ LLC)

Static switch
»  Lowest Rpgon)

Time

| P6 |
| e o e s e o o
I — — — .i/
| C6/E6 !
e N Y
i C3 I
P Wit : | Sedoree 1 s7
il ------- | Active & Active &
: __C_F_[_)__! Preferred Preferred
— parts 2017* parts 2018

Active parts 2017

v

* Existing series to be preferred until relevant parts of the new CoolMOS™ 7 series are available



N FISE - ACDCE B S iR ey’

Active Bridge PFC LLC DC/DC
CoolMOS™ <7 CoolMOS ™ P7, SMPS power CoolMOS ™ S7
Gr CoolMOS™ G7,
CoolSiC™ SBD C7, CFD7 800W 65 mO
G6 and G5
1300W 40 & 65 mQ
WE 2500W 22 & 40 mQ
3300W 22 mQ




ACDCHF e R0 5h 38 WPy’
EiceDRIVER™for PFC and HV DCDC

Digital Control ICs & Driver IC
Vbulk Synchranous . e
Rectification 3 Vout

AC
5V, 12V
Key features Application schematic
»  Strong: 2 x 5 A Peak Output Current o o e O il © Loz
» Fast: 19 ns Propagation Delay CoolMos™ |
> Precise: 1 ns Channel-to-Channel = (=Y R
Propagation Delay Matching A
Rz [
»  Cool: Low-ohmic Output Stages = ‘I'?}/
»  Rugged: -10 V Input Robustness T
> Compatible: Industry Standard
Pinout and Packages Typ. applications
» Server » DCDC
y Telco Converter
» Solar » Motor

WSON » Industrial Drives



ACDC #HBhsgjR (wpg’

B ERRE—CoolSET™ Gen 5

Synchronous
Rectification

AcC 7 HV DC/DC

ZEero Crossing
detector
L]

£ X 7 controller + driver + MOSFET h
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Brick or On-board Primary Isolated Converter

E Isolation
; : Primary Secondary
PWM }“g SR
; \
pS

Controller &
Driver IC

Isolated DC/DC Brick Converter
Full Bridge Hard Switching

25-100 V OptiMOS™

80-100 V OptiMOS™
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ESGREEIRME, = CERE ST REH
= 5% MOS CoolMOS™

{EFE MOS OptiMOS™

{8 CoolGaN™

fix{EiE CoolSiC™

SEix{EE_WNE CoolSiC™

HEE NN F TS (MCU)FIX I CRE AR T 2
m XMC™ pC family
m 2EDX EiceDRIVER™

ABEAmESEHZZLMNE - BHE—ITURSS
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- P T o
ZRARN ZARH R ,| DC/DC fir b il >
PFC T ik EMI |
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B 5832 bit #2142 (DSO) N WPy’

AN
™ + AEC-Q100 qualification
125 °C Ambient Opti .

~ : usa,cm.p::".:t:_m" 56F83 Series

= Up to 256 KB, 100 pins

©

)
o

[

%]

c

]

E e ' 0]

o) 56F81 Series
- Up to 128 KB, 64 pins

[
o

2019 2020

Tuan®



RE5E32-bit DSCAETN R LD Py

o JEFEEADC, SERHER S

T TR BB, BRI

(MCU) FH% -4k 2 &% (DSP) e

i s, sl st
. > \TJ_/‘E\— £ \ % 4 . ° ) 1 : ﬁc H I I‘Eﬂ

I A A B A A A T i

R Tk
S WAMGAT AR M
DIFIRS

o B2MC A% FEAREIE
RE I [R] I B2 A T

s DMA, H] T F#fIRCPUTT4H

C PERALAT R, DS A PR L SR

FHR) 7 2 oAk 2 ARG
‘ o AREL YRR L
« ZFlashi] \32KBY & % 256KB %ggg_%&lﬂ H4

o BFEE RSP W 325] JIE] 100

. S , 1 T3
2 i IR VR AR, HIH

PRI HERE
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MC56F81xxx MC56F82xxx MC56F83xxx MC56F84xxx

Core

Speed (Core/Peripherals)
Flash

RAM

EEPROM

EBoot ROM

DMA

High resolution PWM
Total PWM channels
12-bit ADC (w/ PGA)
16-bit ADC
Comparator (w/ ref. DAC)
12-bit DAC
Operational Amplifier
UART

5PI

I’c

CAN

UsSB

Quadrature Decoder
Quad Timer/PWM
Configurable Logic
Encryption

5V tolerant /O
Package

Ambient Temperature
AEC-Q100

32-bit 56800EX
100/50MHz

64 1o 128KB

12 to 20KB

Yes (IPC, UART)
4-ch.

8-ch., 312ps

8-ch.

2x 8-ch., 1.56MSPS

4(8-b DAC)

4-ch.

XBAR, EVTG

DSASS

Mo

LOFP&4, LOFP48, LOFP32, QFMN32
-40~105C and -40-125C

MNo

32-bit 56800EX
100/50MHz

32 to 64KB

6 to 8KB

4-ch.

8-ch., 312ps

8-ch.

2x 8-ch., 1.25MSPS
4 (6-b DAC)

2

== P2 P2

CAN 2.0 A/B

4-ch.

XBAR, AOI

Yes

LQFP&4, LOFP48, LQFP32, QFN32
-40~105C and -40~125C

No

32-bit 56800EX
100MHz

128 to 256KB

48 to 64KB

Yes (I2C, UART, CAN)
4-ch.

16-ch,, 312ps
16-ch.

2x 8-ch., 3.13MSPS
4 (8-b DAC)

2

[T S RV I

CAN FD

USB 2.0 FS OTG (LQFP100 only)
8-ch.

XBAR, EVTG

Yes

LOFP100, LQFP80, LOFP&4, LOFP48
-40~105C and -40~125C

Yes

32-bit 56800EX
100MHz

128 to 256KB

8 to 32KB

Yes

4-ch.

8-ch., 312ps
16-ch.

2x 8-ch., 3.33MSPS
1x 16-ch.

4 (6-b DAC)

1

M oW o

CAN 2.0 A/B

1

8-ch.

XBAR, AOI

Yes

LQFP100, LOGFPBO, LOFP&4, LOFP48
-40~105C

MNo

| \r,



Optional
RCD (Type A/ B) e

~
3.3V Metrol "
15W PSU s N
+12V Pilot Signal \
:
.i
Tamper :
p— @ I
i |
i
oivider||” 16CH 16Bit SAR k [
4CH 24Bit 5D N PCT2075DP i
4 PGA - +1°C from
et -25°C to +100 °C !
h E _ |
FXOS8700CQ
Mag + Accel
Sensor !
|
|
oddD 1 )B4 :r
Output 4153 N Ppilot J1772 ) | NFC Bridge !

Proximity TX RX Ve ) /
. | \ .
] (R -
i ) o

(wrg’

Metrology



— 3.3V Digital Processing
15W PSU DC/DC

= TRTOSR LGN EREEHI 7 3=

/s Microsoft Azure

Machine
= Learning

Security

Service Processing

1280 x 800)

& Dual Enet

1MB
S itAn 4MEB Flash )

RTOS ™
{((tﬁ))\
7
Hu@fag
Yo g0@
5, X
2 9, X
PRIME

—— pe——
. ©,
- ;

N

Communications

ARM?" Cortex” M7 upto 600mHz with scalable Flash and SRAM
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1111
X
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Dual TAP
Transfor

3.3V Metrology } {

3.3V Digital Processing

+12V Pilot Signal

N In Lin
Relay
Relay S
‘ Voltage W Sense
, Divider '"\J"U“
3
5 | Sense

AR
Y

KM34 e

100LGFP

Ternp.
Bansor

50 MHZ
CH+128KB
Flash s

| PCT2075DP

+1°C from
-25°Cto+100 °C

A

NFC Bridge

Metrology + RCD
(Type A/ B)

QSPI
Flash

Machine
Leaming

{1280 x 800)

1MB
SRAM 4MB Flash

NBloT

{{f’ Lﬁ)\
3 i

Communications

Service Processing oumsicosem

SAE M772

Type 2
connector
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NXP 7™ oo 5t EB T RI N FE

BaRfw  HEEH Hofn HEHE FHEEO
EP-DSC/MKV Y Y
EP-Kinetis/LPC Y Y
EP-IMXRT Y ¥ Y ¥
EP-KM Y
EP-IMX6/8 Y
CS-SE Y Y
CS-WiFi Y
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Microchip/ =k B EFTEE FTE

NFBREEANTA
FEEB A THAELR A
FEER MR M HRPFC
TR BT HDC-DC
=

AN FEINEE

IR Y

L2 ZBAINEE

i<t

=R

Py’
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HEHARBIEM= (WPY’

20055 - EHIRTTIE L S BRI mn
= i Microchip dsPICRIEFRIRT HIEHIT A

MCHPX# F BRI N FRIK T ENX :
s LEVEL]1 : &ALV FEIR . HEAIMCUXIZEIAEIRAY
m LEVEL2 : # EBS—RHNHFEIR : H8Uzx&E16UAIMCUZE
m LEVEL 3 : F=RMNHFEIR  FEUBRISRIEHEEAFISAIMCURNER
s LEVEL4 : &SANHFER | THFEGIRIEIR - FH16AIDSPIZEH



ZEHEPMCHPE FEIEN FAZEME WPy

Aesksed FLIREAEZ BN

+4G
7 N58

Transceiver

EtherNET
=4 RJ45 %

HBIAUXHIE

KR B/ BB +iR
=#H380VAC 30KW B 8
reS )

30KW Hidh

30KW itk : L
30KW ik Mo —0) ﬁ

200~750V. Do | &
m P -“-,j‘j
|

-

¢ ok

*

7B U
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FEEEHPMCHPE FERIRIEIRMESR

IR

=FH380VAC

MSC030SDA120B*6 M MSC030SDA120B*6
(1.2KV 30A TO247) (1.2KYV 30A TO247)

MSC015SMA070B*12 MSC015SMA070B*12
(700V 15MOHM TO-247-3) (700V 15SMOHM TO-247-3)

L i

MCP6V51T MOS Driver
cre TI UCCS390ST&#Hbl< MCP6021T

MCP6021T
-E/OT
-E/OT /0

MCP6021T
-E/OT

MOS dual
Driver

IFX 2EDN7524
Bl
MCP14A0451

POWER MODULE
PTHO8080WAH
NS

oP
3.3V dsPIC33CH512 Vout

- =
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SMPS PWM - 16 Channels (8 pairs) 250ps Resolution
12-bit ADCs - 3 (Up to 20 Channels) PLERCYEICUISY
LUEILT Nl ERETT GRPE- s LS 15 ns Response

Operational Amplifiers -3 10 MHz BW
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e 30KkW Vienna rectifier topology with
98.5 % peak efficiency

e 3-phase 380/400 VAC, 50 Hz/60 Hz
input voltage with 700V DC output
voltage

e Design for 20% over voltage on the
line

e 140kHz pulse width modulation (PWM)
switching frequency

® <5% current THD at half and full loads

e Microchip 700V, 15mOhm SiC
MOSFETs mounted on AVVID MaxClip
heat sinks to reduce communication
loop inductance and voltage spikes
across devices

e dsPIC33CH512MP506 DSC with

verified open-source software using 3-
level modulation for digital control

e Joint Development with Microsemi and
North Carolina State University (NCSU)

e User’s Guide Expected CQ4°19
e Lab visitto NCSU can be arranged
e Online simulation under consideration
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