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2 5|HEE
2.2 5|FIBECEIMC301A/ IMC302A
x1 G 2R
Signal Type IMC301A | IMC301A | IMC302A- |IMC302A | Description
-F048 -F064 F048 -F064
Supply
VDD Power |21,28, |24,25, |21,28,38 |24,25, |SupplyVoltage
38 35,50 35,50
VSS Power |20, 37 23,49 20, 37 23,49 Ground
ER LR
PWMUL 0] 22 29 22 29 PWM output phase U low
PWMUH 0] 23 30 23 30 PWM output phase U high
PWMVL 0 24 31 24 31 PWM output phase V low
PWMVH 0] 25 32 25 32 PWM output phase V high
PWMWL 0 26 33 26 33 PWM output phase W low
PWMWH 0 27 34 27 34 PWM output phase W high
GK I 29 36 29 36 Motor gate kill input
VDC AIN 11 14 11 14 DC bus sensing input
ISS/IU AIN 15 18 15 18 Current sense input single shunt / phase
U
\Y AIN 12 15 12 15 Current sense input phase V
W AIN 8 11 8 11 Current sense input phase W
REFU AO 14 17 14 17 Itrip phase U reference
REFV AO 13 16 13 16 Itrip phase V reference
REFW AO 7 10 7 10 Itrip phase W reference
ERERBEA
AHALL1+ AIN 7 10 7 10 Analog Hall sensor input 1+
AHALL1- AIN 8 11 8 11 Analog Hall sensor input 1-
AHALL2+ AIN 13 16 13 16 Analog Hall sensor input 2+
AHALL2- AIN 12 15 12 15 Analog Hall sensor input 2-
HALL1 10 - 26 - 26 Digital Hall sensor input 1
HALL2 10 - 27 - 27 Digital Hall sensor input 2
HALL3 10 - 28 - 28 Digital Hall sensor input 3
DhEE B IE
PFCGO o - - 33 44 PFC gate drive 0
PFCG1 0 - - 32 43 PFC gate drive 1 (totem pole PFC)
IPFC AIN - - 9 12 PFC current sensing
IPFCREF AO - - 18 21 PFC Itrip reference
IPFCTRIP AIN - - 19 22 PFC Trip
(RIBETA.....)
BIEFH 8 13
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Signal Type IMC301A | IMC301A | IMC302A- |IMC302A | Description
-F048 -F064 F048 -F064
VAC1 AIN - - 17 20 AC voltage sensing input 1
VAC2 AIN - - 16 19 AC voltage sensing input 2
=0
PGOUT 0 31 42 31 42 Pulse output
NTC AIN 10 13 10 13 External thermistor input
LED 0] 30 41 30 41 Status LED
X
RXDO I 35 45 35 45 Serial port 0, device programming,
receive input
TXDO o 36 46 36 46 Serial port 0, device programming,
transmit output
IRO I 35 45 35 45 Infrared reception, pin 0
IR1 I 30 39 30 39 Infrared reception, pin 1
F 2=
AIN1 AIN 7 10 7 10 Analoginput 1
AIN2 AIN 8 11 8 11 Analoginput 2
AIN3 AIN 9 12 - - Analoginput3
AIN4 AIN 10 13 10 13 Analoginput 4
AIN7 AIN 13 16 13 16 Analoginput7
AINS8 AIN 14 17 14 17 Analoginput 8
AIN10 AIN 16 19 - - Analoginput 8
AIN11 AIN 17 20 - - Analoginput 8
GPI102 [0] 32 - - - Digital input/output 2
GPIO3 [0] 33 - - - Digital input/output 3
GPIO4 [0] 34 - 34 - Digital input/output 4
GPIO5 [0] 18 - - - Digital input/output 5
GPIO6 [0] 19 - - - Digital input/output 6
GPIO7 [0] - 21 - - Digital input/output 7
GPIO8 [0] - 22 - - Digital input/output 8
GPIO9 [0] - 26 - 26 Digital input/output 9
GPIO10 [0] - 27 - 27 Digital input/output 10
GPIO11 10 - 28 - 28 Digital input/output 11
GPIO12 10 - 37 - 37 Digital input/output 12
GPIO13 [0] - 38 - 38 Digital input/output 13
GPIO14 10 - 39 - 39 Digital input/output 14
GPIO15 [0] - 40 - 40 Digital input/output 15
(RIBETA.....)
BIEFH 9 13
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Signal Type IMC301A | IMC301A | IMC302A- |IMC302A | Description
-F048 -F064 F048 -F064
GPIO16 [0] - 43 - - Digital input/output 16
GPIO17 [0] - 44 - - Digital input/output 17
IRO I 35 45 35 45 IR interface 0
IR1 I 30 39 30 39 IR interface 1
RuEHI28
P0.8 10 39 51 39 51 Programmable I/O
P0.9 10 40 52 40 52 Programmable I/O
P0.10/ 10 41 53 41 53 Programmable /O / crystal input 1
(XTAL1
)
P0.11/ 10 42 54 42 54 Programmable I/O / crystal input 2
(XTAL2
)
P0.12 10 43 55 43 55 Programmable I/O
P0.13 10 44 56 44 56 Programmable I/O
P0.14 / 10 45 57 45 57 Programmable I/O / user serial debug
(SwDIO) I/O
P0.15/ I 46 58 46 58 Programmable I/O / user serial debug
(SWDCLK) clock
P1.0 10 - 48 - 48 Programmable I/O
P1.1 10 - 47 - 47 Programmable I/O
P2.0/(TXD2) |IO/AIN 2 3 2 3 Programmable I/O / analog input /
UART2 transmission
P2.1/(RXD2) |IO/AIN 3 4 3 4 Programmable I/O / analog input /
UART2 reception
P2.2 IO/AIN 5 4 5 Programmable I/O / analog input
P2.6 IO/AIN 6 6 Programmable I/O / analog input
P2.8 IO/AIN - 7 - 7 Programmable I/O / analog input
P2.10 IO/AIN - 8 - 8 Programmable I/O / analog input
P2.11 [O/AIN 6 9 6 9 Programmable /O / analog input
P4.0 10 - 59 - 59 Programmable I/O
P4.1 10 47 60 47 60 Programmable I/O
P4.2 10 48 61 48 61 Programmable I/O
P4.3 10 1 62 1 62 Programmable I/O
P4.4 / (RXD1) |I - 63 - 63 Programmable I/O / UART1 transmission
P4.5/(TXD1) |O - 64 - 64 Programmable I/O / UARTL1 reception
P4.6 10 - 1 - 1 Programmable I/O
P4.7 10 - 2 - 2 Programmable I/O
HIEFM 10 13
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P0.15/ (SWDCLK)
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P0.11 / (XTAL2)
P0.10 / (XTAL1)

P0.13
P0O.12
P0.9
P0.8
vDD
S5

|

P42
P4.1

48 47 46 45 44 43 42 41 40 39 38 37
Pa3[ |1 O 36 [ ] TXDO
P2.0/(TXD2) [] 2 35 [__]RXDO
P2.1/(RXD2) [] 3 34 [ GPI04
P22 |4 33 [ GPIO3
ns]s  IMC301A-F048 s [Ioror
P211[ | 6 31 [_]pGout
REFW [ 7 (Top View) 30 []eD
w[]s 29 [ GK
AIN3[ ]9 28 [ ]vpD
NTC[_| 10 27 [ PWMWH
vbc |11 26 ] pwmwiL
VI ]2 13 14 15 16 17 18 19 20 21 22 23 2315 [] PWMVH
Juodubotduotbtuodu
2 < = 6 @ E % E

El3
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P2.0/(TXD2)[ ] 3 46 [ TXDO
P2.1/(RXD2)[] 4 45 [ ]RXDO
P22[ ] 5 44 [ GPIO17
P26 ] 6 43 [ ] GPIO16
P2.8[ |7 42 [ pGoOUT
P2.10[ | 8 IMC301A'F064 41 [ LED
P11 ] 9 40 [ ] GPIO15
REFW[ ] 10 (Top View) 39 []GPIO14
w[] 11 38 [ ] GPIO13
AIN3[] 12 37 []GPIO12
NTC[ ] 13 36 ]Gk
vbc[ ] 14 35 [ ]vDD
V[ 15 34 [ ] PWMWH
REFV[_] 16 33 [ pwMwL
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T
g & g3
. g g
L o x X
P R
Ngd 225528 29g .
s s 2 faa 8 & ¢
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Pa3 |1 O 36 [_]TXDO
P2.0/(TXD2) [] 2 35 |__]RXDO
P2.1/(RXD2) [ ] 3 34 [__]GPIO4
P22 | 4 33 |__|PFCGO
nsls  |MC302A-FO48 =
p211[ | 6 31 [ JpGoOUT
REFW [ 7 (Top View) 30 [_JLeD
w[_]|s8 29 [ Jek
PEC[ ] 9 28 [ JvobD
NTC [ 10 27 [ IpwmMwWH
voc [ 11 26 [ JpwmMwL
v[_]12 25 | JpwWMVH
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> 3 DN o woa v o =2 I o
Loz o Y e v 5 2 5 2
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= E o E o
&5 IMC302A-F048
BIEFA 13 13

2023-09-18



IMC300 - iMOTION™ EB #3541 28
ANz HEIBE EEEEENIES 1C

con

2 S|HEE
_ 33 33
g g 2z &E
< < P
I T T T T s T B B B B TR = S
333333222 ReERREY
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
Pa6[ | 1 O ag []r10
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P22 5 44 || PFCGD
P26 | 6 43 [ PFCG1
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3.1 R

IMC300 ZRAGEFIEoHTHI5 | ZE (MCE) SHIMNMITHIZERIZAS, EF8 ARM® Cortex” -M0 1%, JIskBLEEA,
ToAE 2R B L RESTHIFN B2 PFC ITHIIR A ERITERES,

MCE BBHITHIE A E BN RARERAERLN, AJLIRRMBEREIT, HietteBAEEERRR
MBEE, PFCIEHIZIFMMIATNGH, BIEREEAEZET PrC FIAB PR PWM ERRIEWERER PFC, &R
AIREMB/NBEREIRT. ARAUASMSTTERIEERBNHN PFC SMHFMEEIREANEFR, MCEXE
& UL607310-1 AL LINEREIRR,

ARM® Cortex® -M0 CPU 121+ 8 8EST, MIMIEHIIRZ A RIE M,

KRR IR [EE(E (JCOM) SRIGHF N LIELE T (MCE F1 ARM ® Cortex °-MO MCU) Z[EJIE EHE,

HIEF AR 5 .
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TEERTR2ENEENNARERER, WRFIETRBEEBRCNEE,

Debug Tool —i[:

Communication
Interfaces

Programmable 10
& Analog input

3phase
Gate Driver

l

Voltage
supervision

ARM MO Motion Control Engine
Class B Safety FOC Block
Module
CPU _
2 || Script Languare PFC PWM
Interrupt Control | | JCOM || E P,
o Motion Control Space Vector MU
o R —
a Sequencer PWM S
Debug System c S W’
. urrent Sense —Ewnv
Fault Handl :
auit Randiing Logic PWMWH
PWMWL >
F Y
MPU <:> Program Lb PFC and
RAM RAM . Motor OC Trip H]M
Handling
filter
Math C;/r\ Data
Accelerator RAM T
OC Trip
Reference ——p|
<::> Flash 2 Flash DAC
Memory | Memory f’:ﬂ
85
Boot Secure 12bit 3%
Loader Loader AID with 28
. e— SE
Gain =t
Analog Stage =
inputs -
Temperature
(- — sensing
Watchdog Clock monitoring Clock monitoring
Timer 96 MHz | 32kHz | | 96MHz | 32kHz v Optional
Oscillator | Oscillator | | Oscillator | Oscillator Position
Oscillator Watchdog | | Oscillator Watchdog Hall sensor Feedback
Interface :E:|<_

Voltage
supenvision

Temperature
sensing

&

33V=50v 33V-5.0V . 1
=7 IMC301A 8 EE PHAS I R R S 45
HIETF M 16 13
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con

3 IhREIER

3.3

25 e PH A AT IMC302A 7 AR RS

TEERT REELNMAERN PFCERENNAERE, AT REEHRRNEIMIL

il
I

3 phase
Gate Driver

Temperature
sensing

ARM MO Motion Control Engine
Class B Safety FOC Block
Module
CPU _
2 || Script Languare PFC PWM
Interrupt Control JcoMm £ PWMUH
g Motion Control Space Vector W’
a Sequencer PWM PWVH
Debug Tool Debug System c s Wb
. urrent Sense B,
Fault Handling Logic JE———
PWMWL >
Iy
B c::> MPU C::) Program Lb PFC and
RAM RAM Doia Motor OC Trip 4—[]@
. . gl
Communication , " - ites Handling
Interfaces «— Math
/| Accelerator (::\/'\ RAM T
— OoC Trip
<+ Reference ——#
- CZ'\\/ Flash @ Flash DAC
— Memoi B
Memory ry £
g5
Programmable 10 Lszgér fz;:g'; 12bit 2L
«—> ; =
& Analog input ADwith | | 2E
Gain =8
=
Analog [\ Stage a
- inputs V| -
Temperature
= - sensing
Clock monitoring Clock monitoring
96 MHz | 32kHz 96 MHz | 32kHz v Optional
Oscillator | Oscillator | [ Oscillator | Oscillator Position
Oscillator Watchdog | | Oscillator Walchdog Hall sensor: Feedback
al sensg :Elﬂq_
33V _50V supervision supervision =T ]
3.3V-5.0v Ports

8

HAEFM

IMC302A 5 F3 PHAS I 57 AR 32 4%

17

13
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eon

3 ThEEWiEA

34

FE EBFEAE T AY IMC302A B FBiE#E

TEERT HEHEERNNAAERI PFCECENN AERE, HINETESHRRIEIMIPFER.

/

VDD

3.3V-5.0vV

3.3V

-5.0v

Voltage
supervision

SHMIMD Motion Control Engine
Class B Safety
Module FOC Block
CPU - PFCGO » —I
£ || Script Languare PFC PWM PR
Interrupt Control | | JCOM E - PwmUH
E Motion Control Space Vector PMUL > v
e -
o Sequencer PWM VMK Gate Driver
Debug Tool Debug System Curent Sense e | 6
i e
Fault Handling Logic v J
PWMWL »
|j I
r—
MPU Program PFC and
/‘\r::) RAM @ RAM Motor OC Trip f«—[ ]ﬂl
Communication > Handling 3 phase
Interfaces — Math C:> Data ; Gate Driver
Accelerator RAM T
— OC Trip =
“— Reference ——|
B Flash /\;:) Flash DAC
— ¢$ Memory Memory E EE?ﬁ?E
Boot Secure ; % é & @
Programmable 10 Loader Loader 12bit a5 -7
& Analog input — AD with | 3¢
g inpu Gain =3
5© T ij
Stage a @—
L—>» 15
< Temperature M;;
- ) sensing
Walchdog Clock monitoring Clock menitoring : O\rEh 9:
96 MHz | 32 kHz 96 MHz | 52 kHz — v optional [-————————————— :I 1oy
Oscillator | Oscillator | | Oscillator | Oscillator Position | ——————————————-— J| I
Oscllator Watchdog | | Oscillator Watchdog Hall sensor L R L
) 3}4_ i
Interface ] [ | —— " —————————= |

GPIO
Ports

]

HAEFM

IMC302A+H B PEAS S 7 A i 4%

18

13
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4 EEBMRSHK
4 B REE

i

4.1 o IES 5
4.1.1 SRR

AT HBSHEE TR RIMCI00894F1E, BORKRENRKNER, AT HEEITHLIKTH SRR
B2, elE NS 7PRARITFENESIRC:

' CC

XLUERMRIF T ITH22BMUSM, XZ XMC300 —NEEBIS S, ERRIGITHRXIIMNLERE
' SR

XEERMKIAT RABR , HUIEHTAIMC0038HAIR A AZIRE,
4.1.2 S RATEE

B AN RATEE FITERNHE AR S HEMKA LRI, XIXB— T HAETEE, HF
BEREIREEXERG TREAREMES T AR ER DI RFANE R TRBERIET. ZETA
X ERAFNE 5 A RE R R MM B FRY AT §e it

Table 2 Absolute maximum ratings
Parameter Symbol Values Unit |Note or Test
Min. Max. Condition
Ambient temperature TASR -40 105 °C
Junction temperature T,SR -40 115 °C Digital controller
Storage temperature TstSR -40 125 °C
Lead temperature (soldering,30 |T.SR 260 °C
seconds)
Digital Controller voltage Voo SR -0.3 6
Controller digital and analog Vio SR -0.3 Vopt0.3
pin voltage
Input currenton any InSR -10 10 mA
controller pin during
overload condition
Absolute sum of all controller 2/nSR -50 50 mA
input currents during overload
condition
JE FFIEE, FREAIREN T,
pr N jﬂfﬁgyl\fg@% BIEIIL Vs 7‘1‘7%%0
R 19 13
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M A SIS AR M AR NS I Infineon
s EEEEREN

4.1.3 ok 4 8:VE) R A
LEWRESESENESH, RELSSHIBHESS 0 BIEAAS A 2 B 7 i E,
TREXTIHEM, EREUTHIERENER TR A S EmE R EmEm:
v TS EMREES
v TRREHR
JRERERT (Vo)
BE
NSRS MEERBE TERMHEESHEHT, NEEBRIEZS HNSHESIRERRTRIRE, 7
ASHIER FINEIET, BSREREM,

2B — T EEZ 5B LRI EIE T HFEE L,

2B SIHILL BB B BB IF B TR F TR A AT Z B T, SE AR FE B AT B F X R 1R T

=3 PUE= £ ¢

Parameter Symbol Values Unit Note or Test Condition

Min. Typ. Max.

Input current on analog port |/ovaSR -3 - 3 mA
pins during overload
condition

Input current on any port pin | /oySR -5 - 5 mA
during overload condition

Absolute sum of all lovs SR - - 25 mA
input currents during
overload condition

10 2R T I HHEAE N BAE ESD RIPEMIBVERTZ. RV oo MR —IRE BIXLE ESD RIFPLEITRYE
&R

IR F A 20 1.3
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M A SIS AR M AR NS I Infineon
s EEEEREN

Vopp Vooe

Pﬂ.yF IOVX A
N

GND | Zm
\_ESD Pad

10 i ESD SRV N T HEBR

RAMRSHIB AT HFH TR LRRRARE, i, SHNANSEIELYEATEEFTMERL
M ERABNEBE,

+&a B & PN S5

Pad Type lIov=5mA

Standard, High-current, Vin="Vop+(0.3...eueee. )V

AN/D'G_'N VA|N: V|)D+ 0.5V
Varer= Vop+ 0.5V

®5 T E M PN 451

Pad Type lIov=5mA

Standard, High-current, Vin=Vss-(0.3...0.5)V

AN/DIG_IN Van=Vss- 0.5V
Varer=Vss- 0.5V

4.1.4 T1ERY

797 HIR IMC300RVIEMIEITAI AT SElE, FISBI U TRERMG. RIFSZEUA, UTHoPEENFRE
SRR EEITR M

Table 6 Recommended Operating Conditions

Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.

Ambient Temperature TaSR -40 - 105 °C

Junction temperature T,SR -40 - 115 °C

Digital supply voltage? Voo SR 3.0 33 5.5 Vv

I FrERRIRS| B IIR FARRIRY BB E IR B,

IR F A 21 1.3
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IMC300 - iIMOTION™ FB #1528 :
M A SIS AR M AR NS I Infineon
s EEEEREN

4.2 [yt Sk
4.2.1 RN/ A

TREH T IEHEREN /A 5 AR,
2B LTI LI, (825 K71 7Y BAF 14 52k

2B BRI EHE, BIABRFIZAFE (EEINRATRF) IIERIRAIER LU & Imia T To
R HRC &8 (ER#EEFRMN)

Parameter Symbol Limit Values Unit Test Conditions
Min. Max.
Input low voltage on port pins |V, ps SR |- 0.19%x Vpp |V CMOS Mode
(Standard Hysteresis)
Input high voltage on port pins | Vjyps SR [0.7xVop |- % CMOS Mode
(Standard Hysteresis)
Input low voltage on port pins ViLpL SR |- 0.08x Vop |V CMOS Mode
(Large Hysteresis, scripting pins
only)
Input high voltage on port pins VilpL SR |0.85xVp |- v CMOS Mode
(Large Hysteresis, scripting pins
only)
Output low voltage on port pins | Vop cc |- 1.0 v loc=11mA (V)
lo.=7mA (3.3V)
- 0.4 v lo.=5mA (5V)
loo=3.5mA (3.3V)
Output low voltage on PWM VoLp1 cc |- 1.0 v loe=50 mA (5V)
outputs lo.=25mA (3.3V)
- 0.32 \" loo=10mA (5V)
- 0.4 v loe=5mA(3.3V)
Output high voltage on port pins | Voup CC |Vmp-1.0 - Y lon=-10mA (5V)
lon=-7TmA (3.3V)
Voo- 0.4 - \" lon=-4.5mA (5V)
lon=-2.5mA (3.3V)
Output high voltage on PWM Vowup1 CC |Vm-0.32 |- v lon=-6 mA (5V)
outputs Voo-1.0 |- v lon=-8 MA (3.3V)
Voo- 0.4 - \" lon=-4mA (3.3V)
Rise/fall time on PWM outputs? | tycpr, cc |- 9 ns 50pF@5V
thepr
(RBLTH......)
HIEFM 2 13
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4 HSBFYERSH

)T () BWANALEYE (EESTERY)
Parameter Symbol Limit Values Unit Test Conditions
Min. Max.
- 12 ns 50 pF @ 3.3V
Rise/fall time on standard pad tr, tF CC - 12 ns 50pF@5V
- 15 ns 50 pF @ 3.3 V.
Pin capacitance Co cc |- 10 pF
(digital
inputs/outputs)
Pull-up/-down resistor on port Rpup cC |20 50 kQ Vin= Vss
pins
(if enabled in software)
Input leakage current 3 lozp cc |1 1 HA 0 < Vin< Vo,
TA105°C
Maximum current per pin Ivp SR |-10 11 mA -
standard pin
Maximum current per PWM Ivp1a SR -10 50 mA -
outputs pins
Maximum currentinto Voo/out | lyvop/ SR |- 260 mA
of Vss Ivss

L FH/TBEBYE] B $ER H BB IRERY 10% - 90%,

3 RS H AR ARBSH, M=% FIMNRELRTR (/).

HAEFM

23

13
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4.2.2

R ¥R 28 (ADC)

TRERTIEREGRIRES (ADC) B4, ILHSEERTFAEEEN, BIES|IHEEYIRPLHIEINERIE
REESIZOMIN  (AHALLx+/AHALLx-, Efx=1,2) ,

AR XESYHTLEI LR, 1B 5%71 7 ZetF L5200

xRS HRCB¥ (ERBRMEFRMG)
Parameter Symbol Values Unit |Note or Test
Min. Typ. Max. Condition

Supply voltage range Voo SR |3.0 - 5.5
Analog input voltage range VanSR | Vss- 0.05]| - Voot 0.05 |V
Conversion time tcCC |- 1.0 - Ms Defined by SW
Total capacitance of an analog | Can7CC |- - 10 pF
input
Total capacitance of the reference| Carerr |- - 10 pF
input cc
Sample time tsample |- 333 - ns Defined by SW

cc
RMS noise ENgws |- 15 - LSB12

cc
DNL error EAon CC |- 2.0 - LSB12
INL error EAnCC |- 4.0 - LSB12
Gain error EAcan |- +0.5 - %

cc
Offset error EAorr CC |- +8.0 - mV
4.2.3 IR LR SR I
TRER TR RIS,
AR XEERYTLEL LN, (BT 18R FtF 22 0E
R EM LR GERBRERHY)
Parameter Symbol Values Unit |Noteor

Min. Typ. Max. Test Conditions
Input Voltage Vewe SR |-0.05 - Vppp + v includes common mode and
0.05 differential input voltages
Input Offset Vemporr cc |- +/-3 - mvV High power mode AVewe <
200 mV

Input Hysteresis Vivs cc |- +/-15 - mV Defined by SW

4 MEEHNRER, FRESHIYHNRBHENEERE X

HAEFM

24

13
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4 HSBFYERSH

i

4.2.4 BRI IT 28

TEE XS EREREEED Voo 5|H BYEHISRHREAMAXRDE -
NABRXEBERT FTREUNE, FENRTEFHNAREITRG GIIREESERANNARE) -

2B LB LEZT LWz, 1G5 %71 ) B 51 F ko

x10 BEIRS RV oo =5.0V
Parameter Symbol Values Unit |Note or Test
Min. Typ. Max. Condition

Active mode current Ibp1 CC |- 10 20 mA  |T,=25°C

motor control only

Active mode current Ibp2CC |- 16 20 mA  |T,=25°C

motor control plus PFC

4.2.5 NESH

AR HLESZTLZT L, (B2 1211 BFIE T

11 RNEFESY

Parameter Symbol Values Unit |Note or Test

Min. Typ. Max. Condition

Data Retention Time trerCC |10 years |Max. 100 erase /
program cycles

Erase Cycles Necyc CC 5*10% cycles | Sum of page and
sector erase cycles a
page sees

Total Erase Cycles Nrecye 2*10° cycles

CC
HIEFM 25 13
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4.2.6
4.2.6.1

RN TVl 28
R EE

& 12 R T IRERELHER (ADC) Y4514

A HLESZTLZT L, 1B 12117 BfFIE T
AR B/ (E 52 7 748MHz FIB2MHz BIET ##2 E »
®12 ADC B (ERBRMEFMG) °
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Supply voltage range (internal| Vpp it SR |2.0 - 3.0 v SHSCFG.AREF =
reference) 11g;
CALCTR.CALGNSTC
0Ch for sz =32 MHZ,
12Hfor fSH: 48 MHz
3.0 - 5.5 SHSCFG.AREF = 10g
Supply voltage range (external | Vpp e SR |3.0 - 55 SHSCFG.AREF = 00s
reference)
Analog input voltage range Van SR Vssp- - Voppt v
0.05 0.05
Auxiliary analog reference VrReronD | Vssp- - 1.0 v GOCHO
ground® SR 0.05
Vesp- - 0.2 Vv G1CHO
0.05
Internal reference voltage (full | Vgggnt CC 5 v
scale value)
Switched capacitance ofan | CansCC | - 1.2 2 pF GNCTRxz.GAINy = 00g
analog input (unity gain)
- 12 2 pF GNCTRxz.GAINy = 015
(gain gl)
- 45 6 pF GNCTRxz.GAINy = 105
(gain g2)
- 4.5 6 pF GNCTRxz.GAINy = 11;
(gain g3)
Total capacitance of an CantCC |- - 10 pF

analog input

(REAKTR......)

s SEE XTI ADC BY SRS sy =32 MHz (£ EBIRSERE) , MUMFfsu=48MHz (Vooine~ Vooex=5V. FERTAEMIMEATESR

Mfil ADC 1ERE,

¢ BTRRSNERASEMERTRMIN. Fit, EXAIRRERMEERRK.

HAEFM

26
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®12 () vAbc &8 (ERTIERMH) ©
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Total capacitance of Carerr CC |- - 10 pF
the reference input
Gain settings GinCC 1 - GNCTRxz.GAINy = 00g
(unity gain)
3 - GNCTRxz.GAINy = 01s
(gain gl)
6 - GNCTRxz.GAINy = 10g
(gain g2)
12 - GNCTRxz.GAINy = 11;
(gain g3)
Sample Time tsample CC |5 - - 1/ fanc Vop=5.0V,
fapci= 48 MHz
3 - - 1/ fanc Vop=5.0V,
faci= 32 MHz
3 - - 1/ fanc Vop=3.3V,
fanci= 32 MHz
30 - - 1/ fanc Vop=2.0V,
fapci= 32 MHz”
Conversion time in ter CC 9 1/fawc |7
fast compare mode
Conversion time in 12-bit tc12CC 20 1/fawc |7
mode
Maximum sample ratein 12- | fc;2CC - - fanc/ - 1sample pending
bit mode? 42,5
- - fanc/ - 2 samples pending
62.5
Conversion time in 10-bit te10CC 18 1/foc |7
mode
Maximum sample ratein 10- | fc1,0CC - - fanc/ - 1sample pending
bit mode? 40.5
- - fanc/ - 2 samples pending
58.5
Conversion time in 8-bit mode |t CC 16 1/ fanc 7)
(RBLT;......)

5 BEE XN ADC B PSR S 51 =32 MHz (2EIFEBE) , UUMFsu =48 MHz, Voot~V op_ex =5 V. B EAIE SRR AT RES 200
ADC TH8E,

7 BRICLAFRIBIEL, FEEXREREMRE,

8 BERSMNKE (EEREBRENTEIE .

IR F A 27 1.3
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&R 12 (8) ADCHHE (GEFIBITHRE

Parameter Symbol Values Unit Note or Test Condition

Min. Typ. Max.

Maximum sample rate in 8-bit |fcsCC - - fanc/ - 1sample pending
mode? 38.5
- - fanc/ - 2 samples pending
545
RMS noise? ENgusCC |- 1.5 -2.7 LSB12 [DCinput,

SHSCFG.AREF = 00g,
GNCTRxz.GAINy = 00g
(unity gain),
Vop=5.0V,

Vain=25v, 25°C

DNL error EApnCC |- +2.0 - LSB12
INL error EAn CC - +4.0 - LSB12
Gain error with external EAsanCC | - +0.5 - % SHSCFG.AREF = 00s
reference (calibrated)
Gain error with internal EAcanCC |- +3.6 - % SHSCFG.AREF = 1Xs
referencel? (calibrated),
-40°C - 110°C
- +2.0 - % SHSCFG.AREF = 1X;
(calibrated),
0°C-85°C
Offset error EAorr CC |- +8.0 - mV Calibrated,
Vop=5.0V

5 BEE XN ADC B PSR S 51 =32 MHz (2EIFEBE) , UUMFsu =48 MHz, VootV op_ex =5 V. EFEAIE SRR AT RES M0

ADC ME8E,

8 BERSMNKE (EEREBRENTEIE .

9 TIHBERBATE X I SNR E: SNR[dB] = 20 x log(Amaxefr / Nrus). 2 Avaxerf = 2V / 2, SNR[dB] = 20 x log ( 2048 / Nrus) [N = 12].Nrus
=1.5LSB12, Altt, &FF SNR=20x log (2048 /1.5) =62.7 dB.

0 EESEBENIRE

IR F A 28 1.3
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|
CH7
Van SAR
. Converter
CHO B VRer
A
VREFGND V
1 3 | [x REFINT
<< (=] O
S = =
VSS - 3 VArer
Internal
Vobin! VDD . Reference
VDDext ‘
CHNR REFSEL AREF
MC_VADC_AREFPATHS
= 11 ADC RN
4.2.6.2 B3EE 32 (ORC) 45514

FBSEEI L3R 28 (ORC) TEIEE SIS Bl (ORCX.AIN) _EffA & TF Voor symmsmrmm (VAIN) , FHERARS EKALAL 23

(ORCx.0UT)o

AR RERHTLET LR, (BT R/ St 2k,

RIBHPWNSHERATRASERBE Varer = Vooa+ 50 mVo RIZPSHEARASEBEV

arer = Vppa + 50 mVo

+&13 FBSEE L #k28 (ORC) 151 GERIEHRM; Voor=3.0V-5.5V; C.=
0.25pF)
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.

DC Switching Level Vooc CC - - 180 mvV Vain = Vopp + Vooc
Hysteresis VonysCC |15 - 54 mV
Always detected Overvoltage |topppCC |103 - - ns Van= Vopp+ 150 mV
Pulse 88 - - ns Van = Voo + 350 mV
Never detected Overvoltage |toppnCC |- - 21 ns Van= Vopp+ 150 mV
Pulse - - 11 ns Van Voop + 350 mV
Detection Delay tooo CC |39 - 132 ns Vain= Vope+ 150 mV

31 - 121 ns Vain= Vopp+ 350 mV
Release Delay toro CC |44 - 240 ns Vain= Vppp; Vppp=5V

57 - 340 ns Vain= Voop; Voopr=3.3V
Enable Delay toeo CC |- - 300 ns ORCCTRL.ENORCx =1

HIEFM 29 13
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con

4 HER4YEESH
=y g 1
)T l
Voop + f \ §
/. ORCX.AIN / \
ss {
ORCx.OUT 3
—= toop —| forn ™
& 12 ORCx.OUT fill R 4 i
A
Van(V)
T< ﬁPDN tCPDN‘<_T’< toeop T > torop
Vopp#+350mMV fh e e e ———— -
VDDp+ 150MV L e e e e e e o o o o o] = b o o ——
Voor+ 60 MV e = = = = = -
| R s L T e D A e L ek T e R
Never Overvoltage Never Overvoltage Always detected Never Overvoltage Always detected
o‘:e‘“:!ed may be detected may be Overvoltage Pulse detected may be Overvoltage Pulse
ervoltage detected Overvoltage detected Overvoltage detected
Pulse (long enough, Puise Pulse
V. (Toolow)  tovel uncertain ) (Tooshort) (Too shorgy
5S4 == >
t
= 13 ORC 2 SEE]
4.2.6.3 =L SR I
& 14 THETR TR LIRSS,
AR XESHTLETLEi, (B2 R /Y 52 0E
K14 B RBIFE CERATERH)
Parameter Symbol |LimitValues Unit Notes/
Min. Typ. Max. Test Conditions
Input Voltage Vewe SR -0.05 - Vppp + v
0.05
Input Offset Vemporr - +/-3 - mvV High power mode AVewe
CC <200 mV
(RBELT!......
BIEFH 30 13
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®1a (8) RMEERBHE ERAIESRMG)

Parameter Symbol |LimitValues Unit Notes/
Min. Typ. Max. Test Conditions
Propagation Delay’? tppeLay CC | - 25 - ns High power mode,
AVewp=100 mV
- 80 - ns High power mode,
AVewp=25mV
- 250 - ns Low power mode,
AVewp=100 mV
- 700 - ns Low power mode,
AVewp=25mV
Current Consumption IacmpCC |- 100 - MA First active ACMP in high
power mode, AVcwe > 30
mV
- 66 - MA Each additional ACMP in
high power mode, AVewe
>30 mV
- 10 - MA First active ACMP in low
power mode
- 6 - MA Each additional ACMP in
low power mode
Input Hysteresis Viys CC - +/-15 - mV
Filter Delay?? trperay CC | - 5 - ns
4.2.6.4 mEARIFTE
AR KERYHTLETE iR, 1BLET R /Y S HFIEF2E
E o E R
Parameter Symbol Values Unit Note or Test Condition
Min Typ. Max.
Measurement time twCC - - 10 ms
Temperature sensor range TsrSR -40 - 115 °C
Sensor Accuracy?? TrsaLCC |6 - 6 °C T,>20°C
-10 - 10 °C 0°C=T,=20°C
- -/+8 - °C T,<0°C
Start-up time trssTSR |- - 15 Hs

o SRS IER R A IR S8R AR R Z o
2 REARSSEESHEREELX.

HAEFM
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AT 2 TUIRYE ANATSEMON ZF#725HY TSE_MON I FERITEREARBUENEE (WUFRX K] WEM) -

k1 - J(k1)? —4(k2—rx xk3)

Temperature[°C] = 202 13

0 .
rx = ANATSEMON Z 7728 H 8 TSE_MON f&
He ki1, k2 1 k3 BRI UEREZEE BXHHEE

4.2.6.5 =% 285 | B

AE BINEBNNERZGTAZ (5/h) FPHIERGHE (L) , UBER G THIRIESE, 15
B LB IR T 18 eas 1R B 75 E BIIRF /o

2B LTI LI, (825 %71 7Y BAF 14 52k

&57e8 5 RIFT R AN R IA RIS 1TIRE (WE14) , BAILRAEERARRN (LE15) -

/
I (] x7AL1
1 !%9&°
GND . [ ] x1AL2
Damping resistor
may be needed for \

some crystals

toscs Veex_min < Viepx < Vppx_max
»
t
14 IR TR 25
ST 32 13
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External Clock
Source
Direct Input Mode XTAL1
I I I I O O
not connected XTAL2
A
"4
ViHBx_max
. yoltad® . yoltad®
/ input H9" \ nput H19"
Vmﬂx_mm
‘/!Lﬂximax / \ /
_/ tad® \ /
Ve T input Low Ver
"/ILBXimin

15 EHiERANRN TR 2 R
16 OSC_XTAL ¥
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Input frequency fosc SR 4 - 48 MHz Direct Input Mode
4 - 20 MHz External Crystal Mode
Oscillator start-up time?34 | toscsCC |- - 10 ms
Input voltage at XTAL1 Vix SR -0.3 - 15 External Crystal Mode
-0.3 - 5.5 Direct Input Mode
Input amplitude (peak- Vepx SR 0.6 - 1.7 External Crystal Mode
to- peak) at XTAL1141%)
Input high voltage at XTAL119 |ViugxSR  |0.8 - 5.5 Oscillator disable
Input low voltage at XTAL1#% | Vi gx SR |-0.3 - 03 Oscillator disable
=17 RTC_XTAL &%
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Input frequency fosc SR - 32.768 |- kHz
Oscillator start-up time?7/18) toscsCC |- - 5 s

13 toscsITE X2 M AP 8 FSCU-ANAOSCHPCTRL.MODE B IR %28 FFA, B EHRHIEXTALLALFTHI0.9* Veex BUTEEE,
14 HMERIRSH B BN A B P BTN, HOE MEMIRIEH KA EENIEE.
15 WNREBF[EPETHEEAHBEEHSHT.
16 WNRGIEFSRET, WKTUHEEETBANERRE.

HAEFM
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4.2.6.6 NFESE

AE REBYTLET LR, (G2 %517 25 1L T2l

+&18 NEFESE
Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Erase time per page / sector  |tgrase CC | 6.8 7.1 7.6 ms
Program time per block tpser CC 102 152 204 s
Wake-Up time twu CC 32.2 S
Read time per word t.CC 50 ns
Data Retention Time trer CC 10 years Max. 100 erase /
program cycles
Flash Wait States?9/20) NwsriasH |0 0 0 fucik= 8 MHz
cc 0 1 1 fucik = 16 MHz
1 2 2 fucik =32 MHz
2 2 3 fucik =48 MHz
Erase Cycles?/ Necyc CC 5*10% cycles | Sum of page and sector
erase cycles
Total Erase Cycles Ntecyc CC 2*106 cycles

17 tosesBITE X2 M F {8 FISCU-ANAOSCHPCTRL.MODE /B FRHRSH 288 FF14, B EIRHIEXTALLZLFT0.9% Verx HUNEEE,
18 SNERIESH IR A T P TR, HiOZE 1 EIRIE R RN SR EEE.

19 WEEZFHHEZERRXEREEE,

20 TEREIRENAF, Flash BIRE BEIEN201 Flash FHEPRES. HMAEHERIEIIT Dhrystone EAENIRIZFITEFH

8o
I E R R K TE R B X ERRE 2.

HAEFM 34
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sector N_LOG_SECA1

NVM N_LOG_SEC"* 4 KB

page 15
age 14
/\/ < pag
/w 5 ﬂ. age 13
- 0
8 L] /\/
sector 1 o8
= page 1
[l
sector 0 page 0
1 page = 16 data blocks = 256 Bytes
data block 0 data block 1 data block2 28 data block 14 data block15
1 block = 4 words = 16 Bytes
word 0 word 1 word 2 word 3

Y The number of sectors, N_LOG_SEC, depends on the Flash memory size of the product derivative.

El16 FlashiZ 184514

4.2.6.7
THEHEXRE

FJRER IR
TR TR E R ER AT £ 4 B A Al

NABEXERERT TRAUNE, FENRTEFHNAREITRNG BIIRERSERNNARE) -
AR NERHTLET LR, (BT R/ Stk

#+19 %ﬁ%&%; V oo =5V

Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.
Active mode current Ioppae CC |- 14.1 2023 mA 48 /96
Peripherals enabled - 9.8 - mA 2448
fucifpekin MHZz?? - 7.8 - mA 16/32
- 6.4 - mA 8/16
- 4.4 - mA 1/1
Active mode current Ioopap CC |- 6.2 2) mA 48/96
Peripherals disabled - 4.6 - mA 24 /48
fucikfpcLkin MHZ2Y

(REETR......)

2 CPUMIFRBEIMEESEI(EEE, Flash &b F EIET
23 T 1EERNEAL T, 2 fuck BEAE tbd MHz B,  /opea 18 FRAE tbd mA

2 CPURBH, FRrEIMEIIHEER, Flash & FEENET

25 T, [FEAETT, 24 fuck BEIK thd MHz B, 1 ooea SE EFEAR tbd mA

HAEFM
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F19 (£) %ﬁ%&%, V bop =5V

Parameter Symbol Values Unit Note or Test Condition
Min. Typ. Max.

3.6 - mA 16/32
3.1 - mA 8/16
1.8 - mA 1/1

Active mode current Ibppar CC 9.6 - mA 48/96

Code execution from

RAM Flash is powered

down

fucLkfpeLkin MHz

Sleep mode current Ioppse CC 11.0 - mA 48/96

Peripherals clock enabled 7.6 - mA 24 /48

fucifpekin MHZ?® 64 - mA 16/32
5.3 - mA 8/16
4.2 - mA 1/1

Sleep mode current Ipppsp CC 2.8 - mA 48/96

Peripherals clock 2.2 - mA 24 /48

disabled Flash active 20 _ mA 16/32

fucLkfpcLkin MHZ") 19 _ A 8/16
1.7 - mA 1/1

Sleep mode current Ibppsr CC 2.2 - mA 48/96

Peripherals clock 1.7 - mA 24/48

disabled Flash powered 14 B mA 16/32

down fuctkfecLkin MHZ?® 12 _ mA 8/16
11 - mA 1/1

Deep Sleep mode current®) Ipppps CC 0.27 - mA

Wake-up time from Sleep to tssaCC 6 - cycles

Active mode3?

Wake-up time from Deep tosn CC 290 - Msec

Sleep to Active mode3V

26 CPURNTRERIRES, FRAEIMERYEE A R Flash & F5EENE,

27 CPURAFIRBEIRT, Flash & FiEENET.

28 cpU L TFEERRIRTS, Flash BeE, MAEEfSM RAM HITHED,

2 cPUATHEERRIRE, SMRBYHHEEA, Flash B, IRER/SM RAM HL1THRER,

30 cPU M TFIRERIRTS, Flash FEMRERIET TR ERNER,

31 cpURTFREIRIRE, FEMERIER T Flash T BretE,

HIEFM 36 13
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17 ERT ARFEIRIZET Vopp =5V Voppr=3.3V. Vo= 1.8VHIERIET EERERAVHEIER ,

16.0
14.0

12.0
10.0
I(mA) 8.0 e | DDPAE 5V / 3.3V

6.0 - === |DDPAE 1.8V
4.0 e |DDPAD 5V / 3.3V /1.8V
2.0

0-0 ] L) L] L] 1
1/1 8/16 16/32 24/48 48/96

MCLK / PCLK (MHz)

Condition:
1. TA =+25°C

17 AR, a) IMERHEA, b) IMKRHER FRRHME TR EBIR
%ﬁ IDDPA 5@%@EVDDP Eg*%

¥IEFM 37 13
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18 BRT AEIBHIIZET Vorp =5Ve Voor=3.3V. Vope = 1.8V HYEEERIRTNEBIRBERIER

2.5
N //
1.5
I (mA) /
1.0 e |DDPSR 5V / 3.3V / 1.8V
0.5
0.0 | 1 1 1 1
1/1 8/16 16/32 24/48 32/64
MCLK / PCLK (MHz)
Condition:
1. TA=+25°C

18 BEERIRIU, SMEESSEEA, Flash TEB: F[E BSFIAE TRIBIREBFR Ioveso 5 BIREIE
Voor UK FR

IR F A 38 1.3
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7 20 ITRMBEBDIRIRTE 25°C B, TE5V IR T LIERBVEREBIIE, FrnBEEEXEREIRE RS
TEESE,

=20 HBIFTIEE RS HR
Active Current Symbol Limit Unit3? Test Condition
Consumption Values

Typ.
Baseload current e 4.14 mA Modules including Core, SCU, PORT,

memories, ANATOP33

VADC and SHS Iapcopc 3.73 mA Set CGATCLR0.VADC to 13
USICx lusicoppc 1.35 mA Set CGATCLRO0.USICO to 13/
CCU4x Iccuaopnc 0.99 mA Set CGATCLRO0.CCU40 to 139
CCU8x Iccusopoc 1.00 mA Set CGATCLR0.CCUS80 to 137
POSIFx IpiFobDC 1.05 mA Set CGATCLRO0.POSIFO to 139
LEDTSx ILTsxpDC 1.14 mA Set CGATCLRO.LEDTSx to 139
BCCUO Isccuoppc 0.29 mA Set CGATCLR0.BCCUO to 140
MATH ImaTHDDC 0.50 mA Set CGATCLRO.MATH to 14/
WDT lwpTopC 0.03 mA Set CGATCLRO.WDT to 1%?
RTC IrTcoDC 0.01 mA Set CGATCLRO.RTC to 14/
MultiCAN Ivcanpbpc 1.38 mA Set CGATCLRO.MCANO to 1%

2 MELL 1MHz B9 MCLK/PCLK AFK#H1T, FHHEIERTNS IREs =54 vl S aR AR /1T k38 E BT 2347 E

B BAMHBRIBEIREETTAPER. MCLK=PCLK=48 MHz BNFH TREFHIE R FIE6,
EERBRIABIEIGE N 8MHz, HEME L IMHz B95 K##1T. CGATSTATO ARETIRMRIRAY BT Bh2I 14E Y,

¥ EWEFRNESRME: BREB, MCLK=48 MHz, TEEMAEFIRIER TiafT

3 EMERANESIN: EREA, 2 USICIEES 200 2L 57.6 kbaud FIERE R IXZEHE

6 BHERANEEM: Ei}&)ﬁ'ﬂa, MCLK=PCLK=48 MHz, 1> CCU4tJF BT 20kHz PWM FF%x, &=L
1 10%-90% Z 8%, 14> ccu4 FbFHERER, BT REARMLE=E

7 BMERANELMEN: EREBHA, MCLK=PCLK=48 MHz, 3/ CCU8tIF, PWM $Z} 20kHz, [EHBLACHRTATFE
10% #1 90% Z Bl =t

3 BMERANESME: EIREH, MCLK=48 MHz, PCLK=96 MHz, T/R{ERLEBER

¥ BMERAENEEMEN: ERBH, MCLK=48MHz, 1N LED%I, 6 NLED/TS 4, IBEAERA, BEEAXRERFERELE,

BY 8] A $F42BY1E] = 1.048 ms

0 BRERNELRMEN: BRBA, MCLK=48 MHz, PCLK=96MHz, FCLK=0.8 MHz, IEE#&= (BCCUBt¢h=
FCLK/4). 4 DNEE7T 8/ BCCU@EEMN 1 MAKNSIE, &1 RTamamiAx—

a4 BUEFNUEAE: BHRER, MCLK=48 MHz, PCLK=96 MHz, while fBIRRMIEY]ITE; CORDIC @ IFhess, TR

¥, BB 32x32UE™S DIV, BriE5Eh, DVS A 11141

2 BUERNNESHN: BWRBEAH, MCLK=48 MHz, E@Y#EI(; WLB=0, WUB=0x00008000; WDT fR$5& 1 7
€ BEUERONESHE: BEHRBHE, MCLK=48 MHz, EHAMETE B

“ BEYMERANEEM4R. BIREHE. MCLK=48 MHz. LA 20 MHz BHFRLZERIEIT. 1 M TRBGE. 1 NERENRM 1
MEWFTRBCE,

IR F A 39 1.3
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4.3 BT g e
4.3.1 P e W4 2
Vope (§
90% 90%
s 10% 10%
R e
19 LEF/ TR RS
Vbop
XVDDP /2 <«—— TestPoints ——» Voop /ZX
Vss
E20 MtRHe, WtHEER
Viowo * 0'1Vf Timing
Reference
Mion - 0_1\/\( Points
E21 it EHs, WmttiErE
4.3.2 e BERESE

AERM T IEH SR B HERNS .

AR LIERESIEREREZBFRIFHRE T RENEENEE. = VoDBHETIFEERN ,
BRSHAIRESZEIR M,

IFEONSEESCEERMAER, MERNABTEAEERREBETREIL TSR & H
IEM /B R R 2 HE .

AR RERYHTLEZLT LR, (B2 R/ S tF LT,
AR EfFIETTF o

IR F A 40 1.3
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+21 LEBEABEFRESH
Parameter Symbol Values Unit | Note or Test
Min. Typ. | Max. Condition
Voo ramp-up time tRAMPUP SR VDD/ - 107 Ms
SVDDrise
Voo slew rate Svopop SR 0 - 0.1 V/us Slope during
normal operation
Svppio SR 0 - 10 V/us Slope during fast
transient within +/-10%
Of VDD
Svpprise SR 0 - 10 V/Us Slope during power-
on or restart after
brownout event
Svoof /SR 0 0.95 v/ .
i - . VS Slope during supply
falling out of the +/-
10% limits#¢/
Voo prewarning voltage Vpppw CC 2.1 2.25 24 Vv ANAVDEL.VDEL_SELECT
= OOB
2.85 3 3.15 \" ANAVDEL.VDEL_SELECT
=01s
42 4.4 4.6 \" ANAVDEL.VDEL_SELECT
=10
Voo brownout reset voltage | Vppgo CC 1.55 1.62 1.75 v calibrated, before user
code starts running
Vopvoltage to ensure Vopa CC - 1.0 - Y
defined pad states
Start-up time from power- | tssw CC - 260 - Ms Time to the first
on reset user code
instruction?”
Start-up time to PWM on tpwmon CC 5.2 - 360 ms Time to PWM enabled
50V — —
} Vborrw
VDDP
Vbopso
= 22 HEBRESH

4 WAZTE VDD F VSS ZIEIARINE D 100 nF B AR BEH B LS A E E R,
% ERTEETEIRSIM 100 nF RS, HINBRERMNRETSH. MRERREER, WHATEEERNBEE,
0 WEFEIEEAIE. TRIEMRITHRE, MCLK 48 MHZIETT, FHEMNSIZETFEE CGATSTATO FIEERIMERZEN,

HAEFM
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4.3.3 R LA

3R 22 12196 MHAAUTHRH2SDCO1IMYHFIE, 1B T/EHRIE], DCO1FB{ERTE,
B XS LZTE i, (BT @117 Lt I 525k,

x®22 96 MHz DCO1 1%
Parameter Symbol |Limit Values Unit | Test Conditions
Min. Typ. Max.

Nominal frequency fanomCC |- 96 - MHz | under nominal
conditions after
trimming

Accuracy with adjustment AfirsCC |-0.6 - +0.6 % with respect to fyou(typ),

algorithm ¥ based on

Tafrom 0°C to 105°C

temperature sensor

-1.9 - +1.0 % with respect to fyom(typ),
Tafrom -25 °C to 105°C
2.6 - +1.3 % with respect to fyoum(typ),
Tafrom -40° C to 105 °C
Accuracy AfCC  |-1.7 - +3.4 % with respect to fuvom(typ),
Tafrom0°Cto85°C
-3.9 - +4.0 % with respect to fyom(typ),

Tafrom -40° C to 105 °C

= 23 IR AEREFRRY 32 kHz BFIERIHRSH S AU4FIE, (FAREBET 1aRI5HEIIT R,

+&23 32 kHz DCO2 $§t%
Parameter Symbol |Limit Values Unit |Test Conditions
Min. Typ. Max.

Nominal frequency fanomCC |- 3275 |- kHz under nominal
conditions* after
trimming

Accuracy AfrCC  |-1.7 - +34 % with respect to fuou(typ),
Tafrom0°Cto85°C

-3.9 - +4.0 % with respect to fuvom(typ),
Tafrom-40° Cto 105 °C

48 MCE RSB ET v1.03.00, BRNMHEERELZLUIRSRE
9 ZREZENTFARIR Vooc F Ta=+25°C TR I ARMEM=M o

HAEFM 42
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i

4.3.4 BRI H 28

4.3.4.1 e ERRERE

SRAM T IEBES S (i BE AR R H TR ERE. Y/oDBYE TR
i, BSSMEATESSE TR, EBRNSEEXNTERMES [, FERNTBETFELEER
B SR E R BB i 2 FREE 3 4 H 4 TE Al /SRR 2 2 4 1B

SRR BTG LR, (84303851 S 3T,

24 FEEMBRREN Y
LrIEZ B 1EEH, Voo=5V, Ta=25°Co Voo Vss ZIB] BB C=100nF,
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Voo ramp-up time tramPUP 107 us
Voo slew rate Svoopop |- 0.1 V/us Slope during
normal operation
SvppP10 10 V/us Slope during fast
transient within +/-
10% of Vob
Svppprise |- 10 V/us Slope during power-on
or restart after
brownout event
Svoppfail |- 0.25 V/us Slope during supply
falling out of the +/-
10% limits
Voo prewarning voltage Vooppw 2.85 3 3.15 \Y ANAVDEL.VDEL_SELECT
= OlB
4.2 4.4 4.6 Vv ANAVDEL.VDEL_SELECT
= 105
Voo brownout reset voltage VboPBO 1.55 1.62 1.75 v Calibrated, before user
code starts running
Vopvoltage to ensure Vooppa 1.0 v
defined controller pad
states
Start-up time from poweron | tssy 260 Us Time to the first user
reset code instruction
R 43 13
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4.3.4.2 R ERHR % 28 3 T drtE

& 25 96 MHz DCO1 #R5% 284514
/jﬁ—#‘}?ﬁﬁ@% Voo=5V, TA:25°C0

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Nominal frequency DCO1fvom |--- 96 MHz Ta=25°C

and accuracy 1.7 34 % 0°C<Ta<85°C

-3.9 4.0 % -40°C<Tx<105°C

26 32 kHz DCO2 ¥R 28 514

BRIFEF B, Voo=5V, Ta=25"Co

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Nominal frequency DCO2fyom |--- 32.75 kHz Ta=25°C

and accuracy 1.7 34 % 0°C<Ta<85°C

-3.9 4.0 % -40°C<Tx<105°C

AR XESHTLEI LN, (B2 1211/ 1 F 52 0E

4.3.4.3 RIT&IAIR (swp) MwOBFEE

=27 DSD IZCN S

/jﬁ—#‘}?ﬁﬁ@% Voo=5V, Ta=25°Co

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

SWDCLK high-time t 50 500000 |ns

SWDCLK low-time t 50 500000 |ns

SWDIO input setup to SWDCLK | t; 10 ns

rising edge

SWDIO input hold after ts 10 ns

SWDCLK rising edge

SWDIO output valid time after |ts 68 ns C.=50pF

SWDCLK rising edge

SWDIO output hold time from | t; 4 ns

SWDCLK rising edge

R 44 13
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SWDCLK Jl S\ ]Z \ ‘! }Z \

A
Y

SWDIO .
(Output ) }

ts

- b

SWDIO
(Input)

& 23 SWD B

4.3.4.4 SPD BYFFE 3K

EF spD XM T EEOARIATFXER BN S IHIRIAR RS, (ISAEN 2 MHz, RIFEEI SWD
BRI 1.4 Mbits/s. ZHNXTFTEMIGE Z BN HRERBIFERIVEEM.

0B # 1B Z [B]8YE= £ SPD /REEBTE] ] 0.75 us o ELLET, RAREB RAREEMIKE T AR &EIR
EKEFENHIMERE. AN, ZEHFEEEBSLTENRENHARTLE, FlW0, X3F 4895
KIER, REFENHRAN8MHz, EXMIFERT, REONBRUAKEE 5.5 METHHER (0.69

uS) o

<28 SPD YRR R AT$FEX
BRIFZE I, Voo=5V, Ta=25°Co
Sample Sampling factor Sample clocks 0z | Sample clocks |Effective Remark
frequency 1: decision
time
8 MHz 4 1to5 6to12 0.69 us The other

closest option
(0.81 ys) for the

effective
decision timeiis
less robust
RNTEIEMEEZEFE D ESPDRNFIEMEY, WTANNFEERE:
o RIERHEIIRERREN/-5%
o BRORETIEITE0.69 usF0.75 uszial (LUARREESRERITE)
BIRSFM 45 13
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4.3.4.5 @4 8170 (USIC SsC) BY

+&29 usic ssc EEA R

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

SCLKOUT master clock teik 4/MCLK | --- ns

period

Slave select output SELO t tck/2-28 | --- ns

active to first SCLKOUT

transmit edge

Slave select output SELO t 0 ns

inactive after last SCLKOUT

receive edge

Data output DOUT[3:0] valid t; -28 ns

time

Receive data input DX0/ ts 75 ns

DX[5:3] setup time to

SCLKOUT receive edge

Data input DX0/DX[5:3] hold ts 0 ns

time from SCLKOUT receive

edge

&30 Usic ssc MAE SR

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

DX1 slave clock period tek 4/MCLK | --- ns

Select input DX2 setup to tio 16 ns

first clock input DX1

transmit edge

Select input DX2 hold after last | t;; 17 ns

clock input DX1 receive edge

Receive data input DX0/ t 21 ns

DX[5:3] setup time to shift

clock receive edge

Data input DX0/DX[5:3] hold ti3 15 ns

time from clock input DX1

receive edge

Data output DOUT[3:0] valid tia 71 ns

time

R 46 13

2023-09-18



IMC300 - iMOTION™ EB #3541 28
ANz HEIBE EEEEENIES 1C

con

4 HSBFYERSH

Master Mode Timing

t, =

SCLKOUT __ Jeae Eage
-

ggﬁgxo PR iracei Actve
Clock Output “ﬂ: Transmt ! Receve Trrsmt \ Last Receve
Eoge Edge

L -
Data Output £ E
DOUTI30]

Slave Mode Timing

t:: .

— f. -
Datalnpt — Moaa N 3
DXODX[SY _ o Jvad A diad

— f‘ -
Data 1Y
vahd ———

Select Input .
D2 Inacer Actve

Inactve

Clock Input

DX1 I

Data Input
DXDDX[5Y] e e
- 4

Data Output
DOUT[30]

Tansmt Edge wih ths clock edge ransmit datd 15 shrted 10 Tans vt data output
Receve E wih fus dock edge moeve COta At mceve dat

mfu's‘xm
Orawn for BRGH SCLKCFG = 00s. Also valid for for SCLKCFG = 01, wth inverted SCLXOUT signal

USIC_SSC_TMGX VSD

= 24 UsiC - ssc /MBS
4.3.4.6 Inter-IC (12C) #E O FF
& 31 UsIC 12C FREENNF
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Fall time of both SDAand SCL |t 300 ns
Rise time of both SDAand SCL |t 1000 ns
Data hold time t; 0 VS
Data set-up time ts 250 ns
LOW period of SCL clock ts 4.7 Ms
HIGH period of SCL clock ts 4.0 VS
Hold time for (repeated) t; 4.0 VS
START condition
Set-up time for repeated ts 4.7 Ms
START condition
(RIBLTA......)
R 47 13
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4 HSBFYERSH

#+&31 (82) usic2CcfRAERERNF
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Set-up time for STOP to 4.0 Ms
condition
Bus free time between a STOP |ty 4.7 Ms
and START condition
Capacitive load foreach bus | Cy 400 pF
line
32 usic 12¢ R EN Y F
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Fall time of both SDAand SCL |t 20+0.1x|--- 300 ns
Co
Rise time of both SDA and SCL | t, 20+0.1x|--- 300 ns
Co
Data hold time ts 0 VS
Data set-up time ts 100 ns
LOW period of SCL clock ts 13 VS
HIGH period of SCL clock ts 0.6 Ms
Hold time for (repeated) t: 0.6 Ms
START condition
Set-up time for repeated ts 0.6 VS
START condition
Set-up time for to 0.6 Ms
STOP condition
Bus free time between a STOP |ty 13 Ms
and START condition
Capacitive load foreach bus | Cp 400 pF
line
R 48 13
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4 HSBFYERSH

4.4 BB IE IS
LUTHENHESZ, BEASEENXIT IMOTION™BEIEHI5 |2 (MCE) 45,

4.4.1 PWMiH4E

33 BSRHE

Parameter Symbol Values Unit |Note or test
Min Typ Max condition

Motor PWM Frequency™’ frwm 5 16 kHz

4.4.2 229778 ol

xR 34 B AL BB 7 Rk R

Parameter Symbol Values Unit |Note or test
Min Typ Max condition

Input range lpwm Vss-0.05 |- Vop+0.05 |V

Configurable analog gain - 1/3/6/12 |-

Itrip input range lPwmTRIP Vss-0.05 |- Vopt0.05 |V

Itrip offset - 18 - mV

Input capacitance Crer - - 10 pF REFU, REFV, REFW

capacitor

0 KRR MR AFREEEN B R ERREFEX

HAEFM 50
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4.4.3 R EERY R
4 thK
GATEKILL
; thK >‘
PWMUx, PWMVx, PWMWx /I
=26 =Y
&35 Gatekill B/
Parameter Symbol Values Unit |Note or test
Min. Typ. Max. condition
GK pulse width twek 1 - - S
GK input to PWM shutoff tok - 1.3 - Ms
Motor Fault reset timing tRESET - 1.84 - ms fault reset
command
via UART to
PWM
reactivation
MCE digital ITRIP filter tpwMOFF 0.075 1.0 10 MS Configurable
window in software

FER ITRIP JE& B TR ) R T E A 1T =2 B (8] 1T, H /&I S E TS, X
FERTIFREIIMOTION " 1R85, ZIETEIRE T BXIRABE B F75Eo

IR F A 51 1.3
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4 HSBFYERSH

4.5 ThERBKIE (PFC) ¥
IhERFBREISENSHIUEER 7 HENITH BEAN M. PFC AXIMEAIAE, SCEEURTEARE MR
s,
4.5.1 FEPFCHFHE
%36 BESFY
Parameter Symbol Values Unit |Note or test

Min Typ Max condition
PFC frequency forc - 20 50 kHz |MCErev.1.3

- 40 120 kHz MCE rev. 5.1

4.5.2 EBEHEPFCiFE
&R 37 SR
Parameter Symbol Values Unit |Note or test

Min Typ Max condition
PFC frequency fprc - 40 kHz |Max defined by SW
4.5.3 =077
B RN ASEIE B T f PrC Bk, FAERFIEREE,
%38 PFC B2 /A2
Parameter Symbol Values Unit |Note or test

Min. Typ. Max. condition
Input range IpFc Vss-0.05 |- Vppt+0.05 |V Vpp=3.30r5.0V
Configurable analog gain - 1/3/6/12 |-
PFC Itrip input range lprcTRIP Vss-0.05 |- Voot 0.05 |V Vop=3.30r5.0V
Itrip offset - +3 - mV Input voltage

difference >200mV

Input capacitance Crer - - 10 pF PFCREF capacitor
4.5.4 PFC PEEY 5
39 PFC B fE Y
Parameter Symbol Values Unit |Note or test

Min. Typ. Max. condition
Itrip to PFC PWM shutoff tercorr - 1.18 - VS

(RBATA......

HAEFM
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< 39 () PFCIPERIE

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or test
condition

PFC fault reset timing

tresET

1.0

ms

fault reset
command
via UART to
PWM
reactivation

HAEFM
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4.6 wHEEO

iIMOTION "R &R ZMEO, BTIEHINAPRENIKSRNIREERS. FEZONAIBEERT
Fde Y BAKIR & LU PR ARV iS5 |2 (MCE) BIRRZAS. WA FERMRSIFAWA T XERONE
ZBRIRE, XEEONEEIREE MCESZFMPHT TR,

IMC300 R FITEMCERMBRA RN HIE RIS 2 BB — M E TSR HBTHRNAIZED. BN HYEIIREIEF TR
RESFREM. BXMBBESASEFM.

AR XEBYTLEI LR, 182 1R 11 7] 15 LI

ESHHEIES 1o
4.6.1 UARTHZO
UART#2OEE T
&40 S
Parameter Symbol Values Unit | Note or test

Min. Typ. Max. condition
UART baud rate 1200 57600 - Bps
UART mode - 8-N-1 - data-parity-stop
bit
UART sampling filter period % | TuarTFIL - 1/16 - TeauD
| Teauwn
- . (1
TXD E 5
'/
Start Bit Data and Parity Bit Stop Bit

- ! (
gl' 5/

E27 UARTHFE

S MU (BERBMUMELEALD) BL1/16 Tewo BBEIFREMROHITREE . MR=ZDREFER—E, WL UART

IRAEEIR,

IR F A 54 1.3
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4.6.2 UKL DN
SR BTSN E SRS (QINTC)

EZIBON LD
Parameter Symbol Values Unit |Note or test
Min Typ Max condition
Over Temperature to PWM tor 1.0 2.1 ms
shutdown
X, "
4.6.3 BX g

IMC300R 7RI LA 5 BB hesk A2 By 7Rk bkoitat, IR TiEBAEER, AILUEERE M ek~ ER
Bk E

=& 42 B oty

Parameter Symbol Values Unit |Note or test
Min. Typ. Max. condition

Pulses per Rotation PPR 4 - 24

Pulse duty cycle tpPR - 50 - %

4.6.4 LEDZai

IMC300 RFIIRMEIEREEI LED BV, LB REBENIKNZEAVRT.

a3 LED 4ty

Parameter Symbol Values Unit |Note or test
Min. Typ. Max. condition

Fault to LED delay t EDFAULT - 53 - ms

Fault reset to LED delay L EDRESET - 184 - ms

LED blinking frequency flep 1 1000 Hz

LED blinking duty cycle tiep 5 95 %

R 55 13
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5.1 RErRHA
=R a4 FRESE
Parameter Symbol Limit Values Unit | Notes

Min. Max.
ESD susceptibility according | Vien SR - 2000 Vv ANSI/ESDA/JEDEC-
to Human Body Model (HBM) JS-001
ESD susceptibility according | Veou SR - 500 Vv ANSI/ESDA/JEDEC-
to Charged Device Model JS-002
(CDM) pins
Moisture sensitivity level MSL CC - 3 - JEDEC J-STD-020D
Soldering temperature Tsor SR - 260 °C JEDEC J-STD-020D
5.2 SBSL #I:5h 7 ID

TRIIHET IMC300 AT R MEER ID. BIBEMAEIE, TLUFEA SBSL-ID (Z£5|FMEERF) X
Chip-ID KiRFIKE. FIBIBESIRESEFMIL iMOTION "4wiZF A

|45 SBSL-ID # Chip-ID

Product Type Package Chip-ID SBSL-ID

IMC301A-F048 (MCE) |LQFP-48 0x1B010006 026add3f080ad5abfb67af2271ea4973
IMC301A-F048 (MCU) |LQFP-48 0x13011006 -

IMC301A-F064 (MCE) |LQFP-64 0x1B01000B 0207810¢349410e8be51722b81520cf8
IMC301A-F064 (MCU) |LQFP-64 0x1301100B -

IMC302A-F048 (MCE) | LQFP-48 0x1B020006 024747b4b61060cf95f7b14a05b1decc
IMC302A-F048 (MCU) | LQFP-48 0x13021006 -

IMC302A-F064 (MCE) |LQFP-64 0x1B02000B 0216ebeld4cc0767684bacceefae29b2
IMC302A-F064 (MCU) | LQFP-64 0x1302100B -

HAEFM

13
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5.3 PRI
46 HENRIFE
Parameter Symbol Limit Values Unit Package Types
Min. Max.
Thermal resistance RoiaCC - t.b.d. K/W PG-LQFP-48-11
. _ . 52)
Junction- Ambient . 66.7 KW  |PG-LQFP-64-29

2B HFBTRR], FEIFREIEREIEEBRERE s » X5 EMC BRI o

TERFEPIRIEXMC300 BY, SHFENSEABMIVEEI AR SRR, LB L A SR AR,
AIHRHNRAARAZIATHERES BATMRIVER. “FABERn BN TXLESE, UAIRHITNREN,
LU R BT 115°Co

LLRMINEREZ BINERBURT

AT = (pINT + plOSTAT + plODYN) X Rg A

REBIHFEE X

Pwr=Vooxlopp (FFREBRAIREMR) o

T IR mh 2R 5 RV BR S IMERTHAE E X 9

Piostar= Z((Voo - Vou) X low) + Z(Volol)

i IR mh 28 5 EERI TS IMERTHAE( Poow ) BUR T EIERIE A5 IR B B A B R HL FF K0 E,
NREERREENSIFEBT E XBIRH], WATREIT R UBRARFKLERIEIT:

o WNRFTEERVIE, FRERZEH Voo

o FBRARRGUIE

o ORDEIESIIEE

o OBOEREHIKSA A E

2 BREREF AR IJEDECHR L (JESD51-5) ; VQFN REIFREIRIE,

IR F A 57 1.3
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Zhx
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1) Does not include plastic or metal protrusion of 0.25 max. per side

2) Does not include dambar protrusion of 0.08 max. per side
All dimensions are in units mm

The drawing is in compliance with 1ISO 128-30, Projection Method 1 [E}-@]

29 PG-LQFP-64-29
5.5 EHIRIEER
o .
(Infineon
Manufacturer . .
@\ nfineon
Part number ?— | MC302A
FO64
Lot number
or-code | XXXXX
O
B 30 TR
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6 BiJicR

A3 N
6 EiTidR
Document Date of Description of changes
version release
1.0 2019-12-12 ¢+ Initial version
1.1 2020-05-11 +  Figure and table numbers updated
¢+ Table 1 (Pin List) updated
*  Pin configuration drawings updated
+ Added DCO accuracy with calibration
¢+ Increased maximum motor PWM frequency up to 40 kHz
*  Application schematics drawings in section 3 updated
+  Section 5 (Quality Declaration) updated
1.2 2020-10-20 ¢ Table 1 (Pin List) updated
13 2023-09-18 *  New features pin mapping of IR added
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