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MCU: XC866

IGBT: IKDO4N60R

IGBT Driver: 6EDO03L06-F
SMPS: ICE3B0565]
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XC866-1/2/4FR 3 Fhipk (Infineon
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4/8/16 kByte Flash (incl. 4 kByte data flash)
On-chip ROM with Bootloader & Flash routines
256 Byte RAM, 512 Byte XRAM

On-chip debugging interface (JTAG)

Three 16-bit timer/counters (TO/T1/T2)
CAPCOM 6E for multifunctional motor control
8 channel 10-bit A/D converter

Brown out detection

UART (full duplex)

Synchronous Serial Channel (SPI comp.)
On-chip OSC and PLL for clock generation
Power saving modes

General-purpose 1/0O Port

Package: P-TSSOP-38 (green)

Temperature ranges:

O -40° Cto+85° C

O -40° Cto +125° C

3.3V or 5V (core supply over internal VR)

byte byte 4kB DataFlash

3 timer ( XC800
CPU

PLL

DMU PMU
Up to 8-
ch 10bit CC 6E
ADC
- J
Upto 2 x Ports
. J
Key Benefits

B High performance XC800 Core

O compatible to standard 8051 Core

O two clocks per machine cycle
architecture

B 8/16 kByte Flash Memory for Program and Data
B On-chip debug support level 1

B Industrial peripheral set
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Infineon MCU
XC800 FKJkr=f

(infineon

64kB Veowr
Computer
XC878
V
52kB COf?]Cptl?trel’
XC886 XC888
V
32 kB cgfggtrer Cor?]%tt?trer
XC886 XC888
24kB Cgri(;)tgtrer C(\)/ri(r:atl?trer
16kB P
XC835 XC836
8kB Vector Vector )z(%\ﬁgg
Computer Computer
XC836
XC864 XC824 XC821 XC866
e k2 )
2kB
TSSOP16|TSSOP20| DS0O20 | SSOP24 | DS0O24 |(TSSOP28|TSSOP38| QFP48 QFP64
23@B320000
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64kB

52kB

32kB

24kB

16kB

8kB

XC836

4kB

XC824
MDU

XC836

2kB

TSSOP16

TSSOP20

DS020

SSOP24

DS024

TSSOP28

TSSOP38

QFP48

QFP64

23@32000.0
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B R
O ot BfLEkEs FOC
23 B K Bk s A ) (SVPWMD
XU B ) 2 P BEL R
H3EEHE . 300-1200RPM(451 %)
IEHEE) RIEEZ). B R
M. WL RIE. R R WiZRG
m FEMNH
O Z%F 25 = A XL
O A e 5y XUHL

O O 0O 0 0

O XU
B Infineon FEZe{fF
UHUV_EVH%*[L O MCU:XC836M

O IGBT: IKDO4N60OR
O IGBT Driver:6EDOO3L06_F

Set date Copyright © Infineon Technologies 2010. All rights reserved. Page 14



(infineon

> A}
4 i 7 il VR AE &
2% i 1) FO CH5 il BV A B
0— la Ve, v Y » PWM-Unit B
- Pl-controller el® %>
el vector | V| | Space Vector > with
Veloci : > Modulator i
—g& Velocity O+ lq Vo, [ W | integrated
- Pl-controller | % Pl-controller deadtime @
o control
. | B
Velocity o Flux
calculation estimator le—
<! |1
v Trlgger
| \ 2 2 /
s Current
) Iy
e™ M Calculation P b Iz
| vector || s & «— w/Hardware <
d rotation 30 to 20 Trigger
|| software

PN LG R
%%516/32u$)#m/DSP

O 38 %

S Hardware

O RGUEATE
O B R 2o

==
sy

v

= A

"ERE I HL AL

shunt



3T XC836M & 41| Hi. 7 Al LB FOCHZ il

B XC836MW ik k&1 H ML HIT
O H4T75CPU, b

(infineon

> [
,
: -
0—3 lg Vo, v, ,. PWM-Unit (545
- Pl-controller el® > >
Target . Vg Space Vector > with
Veloci ) T Modulator i >
_4-’& Velocity O lq Va,|  rotation LU
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B {0
O FH % : 800RPM

3] @ 500x/  00s 50008/ Stop % 3.13V

Max(4 ): 960mA | RMS(4): 715mA | Period(4 ): 18.65ms | Freq(4): 53.6Hz |

42 Source Select: Measure Clear Thresholds
4 Freq Freq Meas ~
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m GUI 5t - USPY

. U-SPY - Control Box o ] |
File Edit Yew Config Tools ‘window Help
RO EEEEEREEE
il Control Box
r : !
Motor Paramerters Current Pl Speed Input Set |
I RSCL  [4628 Hex ID_kP  [45EA Hex Speed_use [500 RPM EEEE
= |
FSCL I‘IE'ID Hex ID_KI BD2 Hex
I LISCL |1DI35 Hex I0_KP |45Ef-1 Hewx PRI |\Reset Osc. |
LscL [GeoF Hex I0_KI Hex SR E r ~
- BD2 | Cloge Osc. |
|\ o N SRR J
Spead_ref |499.98?3E|5 RPM %%%&EK/ -
Speed_fbk |u.unuuun FPM
il
1
START i I
; M?}“R%'J
I | STOR _l
) InitSpdDect ) ClozgedLoorp } Run @ Frotecton
1 Paiking } DE 8 “ielk
} MorOpenLoop f—
 RevlpenLoop . LI‘\-" %’}E/H{'L“ﬂm I
Ready Connected |HEX [HEZ | 2
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r FanGUI - o
MHE REE ZEW UART TOOl #EH)
(i
= snERLs T
- B TR T : £
_____ . Inﬁneon Current Pl Controller { B5REFPIEET)
0x0000- 0xFFFF
ID_KP 00000 { Hex input)
ID_KI 00000 {Hex input)
10_KP 00000 {Hex input)
10_KI 0x0000 {Hex input)
. SpeedRef (FREZETE)
| Protection B RPM I
(ﬁ%ﬁ/ﬂ) Speed_ref 0 E[l_-|5|])|]]
Owver Current 0.000 (A) [0-2.9]
Over Voltage 0.000 {Volt) [240-270] Speed Pl Controller (JREITPIZED)
0x0000- 0xFFFF Set ("Lﬁﬁ)
Under Voltage |0-000 {Volt) [120-180] Speed Kp  |0x0000 {Hex input)
Speed_Ki 0x0000 { Hex input) Get (FEHY)
HE 7
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XC836M = Eidsi: Infineon

B XA 8051 A%

B X5 458 K 17
O WEECC HLifi 8 k flash 17 it

Program and data Peripheral D 128?%%%&*&ﬁﬁ%%§
e Ny O 256 717 XRAM/256 17 RAM

M ycle 1 x UART (with LIN support)
EEFA SPI [FEIP AT H (SSC)
UART To/Ta I2C
e PERE ML AL I L e M $ 7T (CCUGE)
8if i 10-bit ADC (1 pis it ]y , A #BR ML 1,2V 2
| B IO
B 25 N I/0(28Pins)
C IR Y
O HHEEERT (RTCEEIT) (<5UA)
W LT B 164 AT G FEE | 1A S i e
B LED/TS #ith
O SZHF561LEDIKS)FN7 A filfz 4 b
W RS
B R REAEHERE: 2.9V-5.5V
B REEVEH:
O SAF (-40° Cto85° C)
O SAK (-40° Cto 125° C)

4-64 KB Flash

Interrupt controller MultiCAN

256 Byte RAM +
64 Byte monitor RAM

Serial interfaces

0,5-3 KB XRAM

Vector
computer

Boot ROM

‘\ \ \ \L
¥

EVR, POR,
brownout

0SC&PLL Debug & JTAG

2011/10/21 Page 22
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O w] 2 A5 1 Bl AL P 25
O & 2R
—~ CODIC. MDURICPUit4 2 [8] 7] A AH R N IS4T
- PR EEEME P (1. ParkAz#:)
= JH—A AN B I

B SR EPES #c (CapCom6E)
OO 7= A4 sk S 2 B R = PWM
EPTAC R EINEFIE PN
OO CTRAPFZ {iE & F i {4 fr 37
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1 9/ e ik 3
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XC836M it

B CORDIC/MDU MEREHR T
O Input Clock

10/21/2011

-1 54MHz Max (XC878)
-1 48MHz Max (XC836)

0 Further support to Q15 calculation (XC836 Only)

Table 12-1  MDU Operation Characteristics

(infineon

Cperation Result Reminder |Mo.of Clock Cycles Used for
Calculation

Signed 32-hit"16-hit 32-bit 16-bit 33

Signed 32-hit"6-hit with | 32-bit 16-bit 33

Single Right Shift

Signed 16-hit"16hit 16-hit 16-bit 17

Signed 16-hit x 16-bit 32-bit - 16

Signed 16-hit x 16-bit with | 32-bit - 16

Single Left Shift

Unsigned 32-bit/16-bit 32-bit 16-bit 32

Unsigned 16-bit/16-bit 16-bit 16-bit 16

Unsigned 16-bit x 16-hit | 32-bit - 16

32-bit normalize

Mo, of shifis + 1 (Max. 32)

32-bit shift LIR

Mo. of shifts + 1 (Max. 32)

! Multiply and shift ]

Page 25



XC878/836 ¥ mi

B ROMLIB support
0 XC836 only, 8KB Flash limit

[0 PI controller, Low pass filter, Vector rotation, etc

[0 Save user code size

Table 24-1  XC83x ROM Library function and its Address

Addr Mame Description

0xDB49 _PI_CONTROLLER_G16 FIXEDPOINT ROM Library
OxDE4F _PI_CONTROLLER_G256 FIXEDPOINT ROM Library
0xDB55 _P_CONTROLLER_G16 FIXEDPOINT ROM Library
OxDE5E _PI_CONTROLLER_G256 FIXEDPOINT ROM Library
OxD75E _PT1_24 FIXEDPOINT ROM Library
OxDT8A _PT1_32 FIXEDPOINT ROM Library
0xD7TCE _CLARKE FIXEDPOINT ROM Library
0xDB802 _CARTESIAN_POLAR_POLL |FIXEDPOINT ROM Library
0xDa05 _CARTESIAN_POLAR_RET FIXEDPOINT ROM Library
0xDB1E _VECTOR_ROTATION FIXEDPOINT ROM Library
OxDa21 _INV_VECTOR_ROTATION FIXEDPOINT ROM Library

(infineon
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XC878CM-13/16FF: Target Features and Benefits

XRAM
3072

-
RAM
WDT 256
byte

~
XC800

PLL CPU

byte

N
48/60kB Flash
+
4kB EEPROM
M

8-ch
10bit
ADC

- J
- J
Key Benefits

B High performance

2 X
UART

O Zero wait state flash
O 16-bit Vector computer operating at
2x CPU clock
B 64 kByte Flash Memory for Program and Data
B CCU6 + T2CCU PWM timers
O Capable of running multiple motors

E—1 Motor 4+ PEC

(infineon

Key Features

48/64 kByte Flash (incl. 4 kByte data flash)
XC800 core@ 27.7MHz at O wait state

3 KB RAM

2 X UART (full duplex feature)

On-chip OSC and PLL for clock generation
Synchronous Serial Channel (SPI comp.)
16-bit Vector Computer
B Multiplication/Division Unit (MDU)
B CORDIC (High speed computation of trigonometric

and hyperbolic functions)

8 channel 10-bit A/D converter

Four 16-bit General purpose timers
CAPCOM for multifunctional motor control
T2CCU: PWM timer

Brown out detection

Watchdog Timer with programmable window
On-chip debugging interface (JTAG)
Power saving modes

General-purpose 1/O Port (46 GPIO)
Package: PG-LQFP-64

Temperature ranges:

H -40° Cto +85/105° C

Voltage range from 3.0 to 5.5V
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O "] DASCELS A = fIa 5. SR i d F S Fh AR 4
O $RAE &P E Rl I RIsHE
O X CPU B 2 RN BRI
W[ A) EALAE B A & A 95 ) #.0 (48MHz Clock)
O LR BEyES$E T (CAPCOM6E)
- 164045, Tk ESVPWME) =4
- JEXITE HBhE N, 7] B MOSFET/IGBT
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Infineon’s XC800 8-bit Family Offers the Scalability Required:—:
for a Wide Range of Motor Control Applications W

MCU Performance

Enhanced

v

Motor Control Method

Field Oriented Control Field Oriented Control

Sensorless Sensorless + PFC
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A

m =%x80 MIPS

m FifER/NF100 ns

B REGAR
O %% 1600 KB Flash
O Hix 138 KB RAM

m XXADCHiR
O 10fr¥#HEEE (L 2LSB)
O £ik24KEiE
O £/N675nsHHeitE

B ZEANLHCCUGHEER

B RIERERB/TEORT(USIC), AIXFASC. SSC.
I2C. LIN. I2S

B ZiXA6/CANT R
B REHNIOHEE3.3~5V
B AR FI R 3R
O QFP64. QFP100. QFP144. QFP176
O TSSOP38,VQFN48,TQFP64 available in Jun
wO R A, ATRIERR AR E R PR RN




XE166 Z2#) (LAXE167FM &% A1)

DSRAM

PSRAM
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