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parameter
turns in the primary/secondary V1 /N3 | 4/10
permeability p; 1000
gap length 2mm
height of core 70mm
depth of core T0mm
width of core 92mm
outside diameter of winding 3.1mm
resistance of winding 3.2700km
frequency 10kHz
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C OpF 14.9uF | 19.6uF | 244pF

Primary Vin[V] 3.40 3.40 3.40 3.40
Iin[A] 3.76 7.15 10.2 9.42

cosd 0.340 0.695 0.985 0.910
Power[ W] 4135 16.9 341 29.1

Secondary | Voue[V] 4.06 7.78 11.0 10.3
Tout[A] | 0.846 1.62 234 2.15

cosd 0.999 1.00 1.00 1.00
Power{W] | 3.43 12.6 25.7 221

Efficiency | Pout/Pin | 79.0% | 746w | 75.4% | 75.9%
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Nominal frequency 20kHz
Rated power J0kW
Primary rated current 1504
Rated load 319
Primary inductance 29.6uH
Primary capacitance 2.28uF
Mutual inductance 12.7uH
Secondary inductance 26.9uH
Secondary capacitance 2.42uF
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ADVANCED
POWER
TECHNOLOGY®

APT6030BVR

600V 21A 0.300€

POWER MOS V°®

Power MOS V®is a new generation of high valtage N-Channel enhancement
mode power MOSFETs. This new technology minimizes the JFET effect,

increases packing density and reduces the on-resistance. Power MOS V&
also achieves faster switching speeds through optimized gate layout.

» Faster Switching

*» Lower Leakage

MAXIMUM RATINGS

* 100% Awvalanche Tested
* Popular TO-247 Package

S
All Ratings: Tp = 25°C unless otherwise specified.

Symbol | Parameter APTB030BVR UNIT
Vpee | Drain-Source Voltage 8600 Wolts
I Continuous Drain Current @ Ty, = 25°C 21
I Pulsed Drain Current @ 84 Amps
Vas Gate-Source Voltage Continuous +30 Volts
VGSM Gate-Source Voltage Transient +40
3 Total Power Dissipation @ T = 25°C 300 Watts
Linear Derating Factor 24 Wi<C
T, Terz | Operating and Storage Junction Temperature Range -55t0 150 e
T Lead Temperature: 0.083" fram Case for 10 Sec. 300
g Avalanche Current @ (Repetitive and Mor-Repetitive} 21 Amps
E.n Repetitive Avalanche Energy (@] 30
Bes Single Pulse Avalanche Energy@ 1300 m
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
B\"rnss Drain-Source Breakdown Voltage (Vg = 0V, | = 250u4) 600 Volts
ID'LJT' On State Drain Current @ (Vg = II::;:-.;-“ RDSm:‘ Max, Ve = 10V) 21 Amps
RDS;:-.;- Drain-Source On-State Resistance @ Nss =10V, 05 chj_ﬂ_]} 0.30 | Ohms
; ; - — o =
loss ;Ern Gate \foltage Drafn Current l.\"rl::s j""l::ss Vo = U‘.i,- — 2_:, A
ero Gate Voltage Drain Current NDS =08 VDSS' “.-‘SS =0V, TC =125°C) 50
laes Gate-Source Leakage Current ':\"rss = =30V, VD‘S = 0V} +100 A,
\"fss-n-.;- Gate Threshold Voltage (Vg = Vg I = 1.0mA) 2 4 Valts

if;i‘;,\ CAUTION: These Devices are Sensitive to Electrastatic Discharge. Proper Handling Procedures Should Be Followed.

USA

| APT Wabsits - hitp:iiwww.advancedpowsr.com |

405 §.W. Columbia Street
EUROPE
Avanue J.F. Kennedy Bit B4 Parc Cadéra Nord

Band, Oragon 97702-1035

F-33700 Marignac - France

Phone: (541) 382-8028 FAX: (541) 38B-0364

Phone: (33)557921515  FAX: (33) 556479761

OO0 Rev A
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DYNAMIC CHARACTERISTICS APTG030BVR
Symbol | Characteristic Test Conditions MIN TYP MAX [ UNIT
Coc Input Capacitance Vgg =0V 3750 | 4500
Coe Cutput Capacitance Vg = 25V 430 8600 pF
C.. Reverse Transfer Capacitance f=1MHz 160 240
o, Total Gate Charge @ Vg =10V 150 225
Q;g Gate-Source Charge Vpp =05 Vpeg 18 27 nC
Q;; Gate-Drain ("Miller”} Charge Ig= ll:i_{:o-n.] @ 25°C B0 an
dion) Turn-on Delay Time Mg =15V 12 24
t, Rise Time Vpp =05 Vpge 10 20
= el ns
tie | Turn-off Delay Time Io = lgean @ 25°C 47 75
" Fall Time RG =180 a 16
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX | UNIT
lg Continuous Source Current (Body Diode) 2 A
mps
lap Pulsed Source Current @ (Bady Diode) 84 g
Vgp | Diode Forward Voltage @ (Vg = 0V, Ig ==l 1) 1.3 | volts
t Reverse Recovery Time (lg=- DCo"ﬂ] dl .ldt- 100A/us) 475 ns
Q. Reverse Recovery Charge (g = I bicant) dig/dt = 100A/us) 10 uc
THERMAL CHARACTERISTICS
Symbol | Characteristic MIN TYP MAX | UNIT
Ryc | Junction to Case 0.42
G
Ryis | Junction to Ambient 40

@ Repatitive Rating: Pulse width limited by maximum junctian
mperature.
@ Pulse Test: Pulss width < 380 uS, Duty Cycle = 2%

(3 See MIL-8TD-750 Mathad 3471
@ Starting T;= +25°C, L = 5.80mH, Rz =250, Peak || = 21A

APT Reserves theright to change, without notice, the specificetions and information contained herein.

o5 —1 T I
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o | | 4 I
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RECTANGULAR PULSE DURATICN {SECOND
FIGURE 1, MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCé JUNC"IIGH-TO—CASE vs PULSE DURATION
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Features
* High-performance, Low-power AVRT 8-bit Microcontroller
* Advanced RISC Architecture
- 131 Powerful Instructions — Most Single-clock Cycle Execution
= 32 x B General Purpose Working Registers
= Fully Static Operation -
= Upto 16 MIPS Throughput at 16 MHz _®

= On-chip 2-cycle Multiplier
* Nonvolatile Program and Data Memories
— 32K Bytes of In-System Self-Programmable Flash

. )]
Endurance: 10,000 Write/Erase Cycles B-blt AVR

- Dptional Boot Code Section with Independent Lock Bits

In-System Pregramming by On-chip Boot Program i
True Read-While-Write Operation MlcrocontrOI Ier
- 1024 Bytes EEPROM H
Endurance: 100,000 Write/Erase Cycles WIth 32K Bytes
= 2K Byte Internal SRAM
- Programming Lock for Software Security In'SyStem
* JTAG (IEEE std. 1149.1 Compliant) Interface
= Boundary-scan Capabilities According to the JTAG Standard PFOQ rammable

= Extensive On-chip Debug Support

- Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface FIaSh
* Peripheral Features

— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes

= One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture

Mode ATmega32

- Real Time Counter with Separate Oscillator
- Four PWM Channels
— B-channel, 10-bit ADC ATmegaazL
8 Single-ended Channels
7 Differential Channels in TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x H H
- Byte-oriented Two-wire Serial Interface Pre" mlnary
- Programmable Serial USART
- Master/Slave SPI Serial Interface
= Programmable Watchdog Timer with Separate On-chip Oscillator

- On-chip Analog Comparator
* Special Microcontroller Features

= Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated RC Oscillator
= External and Internal Interrupt Sources
= Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
* /O and Packages
= 32 Programmable /O Lines
— 40-pin PDIP, 44-lead TQFP, and 44-pad MLF
» Operating Voltages
- 2.7 - 5.5V for ATmega32L
- 4.5 - 5.5V for ATmegal2
» Speed Grades
- 0 - 8 MHz for ATmega32L
= 0 - 16 MHz for ATmegal2
* Power Consumption at 1 MHz, 3V, 25°C for ATmegal2L
= Active: 1.1 ma
= Idle Mode: 0.35 mA
- Power-down Mode: < 1 p&

ZE0AF-AVR-TE0E




AIMEL

Pin Configurations Figure 1. Pinouts ATmega32

PDIP
[(XCKITD) FBO O] 1 40 [J PAD (ADCO)
(T1) PB1 ] 2 39 [ Pl (aDC1)
(INT2/AIND) PB2 O] 3 38 [0 maz (aDC2)
OCH/AING PBEA O 4 37 O Pa3 (ADCI)
(55 FB4 O & 36 [0 Pas (ADC4)
[MOSI) FBS [ & 35 [0 PAS (ADCH)
(MISO) FBE O] T 34 O Pas (ADCE)
[SCK) PET [ & 33 [ PaT (ADCT)
RESET [0 AREF
VGG O GND
GND M AVES
XTALZ M PCT (TOSCZ)
XTALA M FCS (TOSCH)
[R¥D) FPDO M FCE (TDI)
(TXD) PDA O P4 (TDO)
(INTO) PD2 O PC3 (TMS)
(INT1) FD3 O PCZ (TCK)
[OC18) FD4 O PC1 (SDA)
[OC1A) PDS O PCO (SCL)
(ICF) PDE [0 PDT (DC2)
TQFP/MLF
=3
32 § oo
= — )
7z2=-%8 EEEE
E:Li&':ﬁ $$$$
S MmN T 2 I:i — m
FEREETEFPE:
aoaonnnn I'I anfMn
@ 44,42, 40, 38, 36, 34
[MOSI) PBE ] 1 33 [ pad4 (ADCH)
(MISO) PBE ] 2 32 [0 pas (ADCS)
[SCK) FET ] 3 31 [0 Pag (aDCE)
RESET [ 4 30 [ PAT (ADCT)
VEE O 5 29 [ AREF
GND O 6 28 [0 GND
XTaLz O 7 27 O avce
XTAL1 O &8 26 [O PCT (TOSCZ)
[R¥D) PDO [ 9 25 [0 PCE (TOSCH)
(TXD) FD1 ] 10 24 [ PGS (TDI)
(INTD) PD2 ] 11 23 [ PC4 (TDO)
(=]
121 VLT T1H1 Fag? Y2z
b oooogod
Lor B T = ] OS —mNMm
BoanBE00U0
(S s O« My iy n A~ ] oo
2255 JE87
233=c =e3e:f
Disclaimer Typical values contained in this datasheet are based on simulations and characteriza-
yp
tion of other AVR microcontrollers manufactured on the same process technology. Min
and Max values will be available after the device is characterized.
2 ATmEgaSZ(L) |
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ATmega32(L)

Overview The ATmega32 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced
RISC architecture. By executing powerful instructions in a single clock cycle, the
ATmega3Z achieves throughputs approaching 1 MIPS per MHz allowing the system
designer to optimize power consumption versus processing speed.

Block Diagram Figure 2. Block Diagram
a0 - =aT PCO0-PCT
WO " & & &
T B
| =oSTA DR WESEE SSESE | | SORTC DRVERSEUSFERE |
GEMD

FORTA, DIGITAL INTERFACE | | PORTC DIGMAL INTERFACE |

AVCC

AREF

XTALY

—
S

XTALZ

REEET

’ ; I )

| FORTE DIBITAL INTERFACE ‘ | PORTO DIBITAL INTERFACE ‘
| S0ATE DAWEARBUFTEAE ‘ | =0ATODANEAREUFTERE ‘
3 3
r - - -
FE0 - FPET FD0- DT

|
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal 3-State Noninverting
Buffer/Line Driver/

Line Receiver
High—-Performance Silicon-Gate CMOS

The MC54/T4HC244A is identical in pinout to the L5244, The device
inputs are compatible with standard CMOS outputs; with pullup resistors,
they are compatible with LSTTL outputs.

This octal noninverting buffer/ine driver/line receiver is designed to be
used with 3-state memory address drivers, clock drivers, and other
bus—oriented systems. The device has noninverting outputs and two
active=low output enables.

The HC2444 is similar in function to the HC2404A and HC241A,

Cutput Drive Capability: 15 LSTTL Loads

Cutputs Directly Interface to CMOS, NMOS, and TTL
Cperating Voltage Range: 2t0 6

Low Input Current: 1 wA

High Moise Immunity Characteristic of CMOS Devices

+ |n Compliance with the Requirements Defined by JEDEC Standard
Mo. TA

MC54/74HC244A

J SUFFIX
J CERAMIC PACKAGE
CASE 732-03

NSUFFIX
PLASTIC PACKAGE
CASBE 738-03

Chip Complexity: 136 FETs or 34 Equivalent Gates

oW SUFFIX
23'@ S0IC PACKAGE
! CASE 751004
SD SUFFIX
23@ SS0F PACKAGE
1 CASE 840C-03
OT SUFFIX
23@ TSSOP PACKAGE
1 CASE G48E-02
ORDERING INFORMATION
MCEAHCX KA Caramic
MCT4HCIOUKAN Plastic
MCTLHCXOOADW solc
MCT4HCH(KASD S80P
MCTAHCHOMADT TSS0OP

LOGIC DIAGRAM

w1 = i

az 2 > 2 a2

aaf El; LB

e B 1 2 yag
DATA L NONINVERTING
NPUTS . OUTPUTS

[= e

;D . .
A

PIN 20 = Vg

FIN 10=GND

m
Ires

ENABLES] EMABLE

QUTF LIT{ ENABLI

HET

PIN ASSIGNMENT

EMABLE A 1w 20 1 Voo
a2 2 [1 ENARLER
¥Ba [l 3 B[] v
a2l 4 Th e
vei [l 5 g [] vaz
sifl s 5 B
vaz [l 7 14 [] YAl
24l & i) m2
¥Bi[] g 12 ] vad
auo [ 10 1) B

FUNCTION TABLE

hputs Outputs
Enable A,
Enable B | A, B | YA, YB
L L L
L H H
H X z

Z = high impedance

& Motorola, Inc. 1887

@ MOTOROLA



MC54/7T4HC244A

MAXIMUM RATINGS*

Symbol Parametar Value Unit
Yoo OC Supply Voltage (Referanced to GND) =05t+70 W
Vin OC InputVoltage (Refarenced to GND) =18tV +1.5] WV
Waut | OC Cutput Voltage (Referenced to GND) -05teVpp +05| W

lin CC Input Current, par Pin +20 mA
laut CC Cutput Current, per Pin +35 ma
oo CC Supply Current, Vo and GND Pins +75 ma
Pp  |Power Dissipation in Still A, Plastic or Ceramic DIFt 750 mi
S0IC Packaget 00
SSOP or TSS0OP Packaget 450
Tgtg Storage Tempaeratura =65to + 150
TL lead Tamparature, 1 mm from Casa for 10 Seconds
(Plastic DIF, SOIC, SSOP ar TSSOP Package) 260
(Ceramic DIF) 300

*Maximum Ratings are those values bayond which damage to the device may occur.

Functional cperation should be restricted to the Recommendad Operating Conditions.

tDearating

— Plastic DIP: = 10 mW/*C from 65° to 125°C
Caramic DIP: = 10 mW/=Cfrom 1007 to 125°C
S0IC Package: — T mW/=C from 65° to 125°C

S50P or TS30P Package: = 6.1 mW/*Cfrom 65° to 125°C
Far high frequency or heavy lead considerations, see Chapter 2 of the Maotorola High-Speed CMOS Data Book (DL128/D).

RECOMMENDED OPERATING CONDITIONS

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fislds. Howewer, precautions must
be taken to avoid applications of any
voltage higher than maximum ratad
valtages to this high—impedance cir-
cuit. For propar oparation, Vi, and
Wyt should be constrained to the
ranga GND = [(Vipor Vaut) = Ve,

Unused inputs must always be
tiad to an appropriate logic volttage
level (e.g., ether GND or Vee).
Unused cutputs must be left opan.

Symbaol Paramatar Min Max | Unit
Ve DC Supply Votage (Refarenced to GMD) 2.0 .0 W
Vin Vaut | DC Input Valtage, Cutput Vaoltage (Referenced to GND) 0 vVee W
Ta, COperating Temperature, All Package Types =85 |+125 | =C
tr, tf Input Risa and Fall Time Vpop=20Y 0 1000 | ns
Figura 1) Veo=45WY 0 00
Voo=60Y 0 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vee =551t0
Symbal Parameter Tast Conditions v 25°C = B5°C | = 125°C Unit
ViH Minimum High—Lewel Input Vout= Ve =01V 2.0 15 15 15 W
“Woltage lautl = 20 A 3.0 21 21 21
45 315 3.15 3.15
6.0 4.2 4.2 4.2
WL Maximum Low-Level Input Vout=01V 2.0 0.5 0.5 0.5 W
“oltage llaut]l = 20 wA 3.0 0.9 0.9 0.8
45 1.35 1.35 1.35
6.0 18 1.8 1.8
VoH Minimum High—Level Cutput Wi = W4 20 1.8 1.5 1.8 W
foltage llaut] = 20 wA 4.5 4.4 4.4 4.4
6.0 5.9 5.9 5.9
WVin =ViH oyl = 2.4 mA 3.0 248 2.34 2.2
gyt = 6.0 mA 4.5 388 3.84 7
llaut] = 7.8 mA 6.0 548 5.34 5.2
MOTOROLA 2




DC ELECTRICAL CHARACTERISTICS [Voltages Refarenced to GND)

MC54/7T4HC244A

Guarantead Lirmit
Vee =55to
Symbal Paramater Test Conditions v 25°C = B5°C | = 125°C | Unit
YVoLr Maximum Low—=Level Output Yin=VIL 2.0 0.1 0.1 0.1 W
Waoltage |lautl = 20 ph 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Win = VL [laytl = 2.4 mA 10 0.26 0.33 0.4
|lout] = 8.0 mA 2.5 0.26 .33 0.4
[laytl = 7.8 mA 6.0 0.26 .33 0.4
lin Maximum Input Leakage Current | Vi =V e or GND 6.0 +0.1 +1.0 +1.0 i
oz Maximum Three—State Leakage |Cutput in High—Impedance State 6.0 +0.5 +5.0 +10 LA
Currant Yin=VILor ViH
Wayt= Vo or GND
[Fale Maximum Quiescant Supply Win =V or GND 6.0 4.0 40 160 A
Currant [per Package) laut = 0 wi

NOTE: Infarmation on ty pical paramatric valuesand high frequencyor heavy load considerations can be found in Chapter 2 of the Motarala High—
Spead CMOS Data Book (DL128/D).

AC ELECTRICAL CHARACTERISTICS (C| =50 pF, Input ty=tf = & ng)

Guarantead Limit
Ve =55to
Symbol Parametar v 25°C =85°C =125°C Unit
tPLH, Maximum Propagation Delay, At Y4 or Bto YB 2.0 96 115 135 ns
tPHL [Figures 1 and 3) 3.0 50 60 T0
45 18 23 27
6.0 15 20 23
tpLZ, Maximum Propagation Delay, Output Enable to Y4 or ¥B 2.0 110 140 165 ns
tpHZ [Figures 2 and 4) 3.0 60 a 80
45 22 28 i3
6.0 18 24 28
tpzL, Maximum Propagation Delay, Output Enable to YA ar YB 2.0 110 140 165 ng
tpzH [Figures 2 and 4) 3.0 60 a 80
45 22 28 33
6.0 18 24 28
TLH: Maximum Output Transition Time, Any Output 2.0 60 75 80 ns
THL [Figures 1 and 3) 3.0 23 27 iz
45 12 15 18
6.0 10 13 15
Cin Maximum Input Capacitance — 10 10 10 pF
Caut Maximum Three—State Output Capacitance (Cutput in — 15 15 15 pF
High=Impedance Stata)
MOTE: For propagation delays with lcads other than 50 pF, and infermaticn on typical parametric values, see Chapter 2 of the Motorola High—
Spead CMOS Data Book (DL128/D).
Typical @ 25°C, Vpp =50V
Cep Powar Dissipation Capacitance (Per Buffer)” a4 pF

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcczf +lee Ve, For lead considerations, see Chapter 2 of the
Matarzla High—Speed CMOS Data Book (DL128/D).

Ead
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SWITCHING WAVEFORMS
' i Vo
DATA INPLT — 'CC ENABLE
AORB AQORB GMD
GND 1pzL
1pLH HIGH
J 0% IMPEDANCE
CUTRLT i QUTPLT ¥ /_- ’
YAOR Y8 0% — VgL
L P
THL = YOH
QUTPUT Y HIGH
IMPEDANGE
Figure 1. Figure 2.
TEST CIRCUITS

TEST POINT TEST POINT
1 CONMECT TO Voo WHEN
OUTFUT OuUTRUT TESTING tp 7 AND tpp) .
DEVICE DEVICE CONNECT TO GND WHEN
LINDER . UNDER . TESTING tpyz AND tpgy

TEST I G TEST I ¢

*Includes all probe and jig capacitance

Figure 3. Test Circuit

*Includes all probe and jig capactance

Figure 4. Test Circuit

PIN DESCRIPTIONS

INPUTS
A1, AZ A3 A4 B1,B2,B3,B4
(Fins 2,4,6,8, 11,13,15,17)

Data input pins. Data on these pins appear in noninverted
farm on the corresponding Y outputs, when the outputs are
enabled.

CONTROLS
Enable A, Enable B (Fins 1, 19)

Cutput ensbles (active=low). When a low level is applied

to these pins, the outputs are enabled and the devices func-
tion as noninverting buffers. When a high level is applied, the
outputs assume the high impedance state.

OUTPUTS

YA1, YAZ, YA3, YA4, YB1, YB2, YB3, YB4
{Pins 18, 16,14,12,9, 7, 5, 3)

Device outputs. Depending upon the state of the output=
enable ping, these outputs are either noninverting outputs or
high—impedance outputs.

MOTOROLA
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LOGIC DETAIL
TO THREE OTHER
&0R B INVERTERS
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Abstract

An innovative solution to slip rings and plug connectors is the contactless energy
transmission system. The contactless inductive energy transmission technology has
been developed within the last few years. In particular the dimensions of the primary
and secondary system, the existence of ferrite cores on the primary or secondary side
and the air gap length determine the transmission behavior. The transferable electric
power and the efficiency of contactless magnetic systems can be considerably increased
by using higher transmission frequencies, greater than 100 kHz. Some applications need
a 50 Hz single-phase supply. At conventional systems, the high frequency DC-AC-DC
converters have been used. At these systems the main losses of the complete system are
caused by the primary inverter. Therefore novel power electronic topologies for direct
energy conversion are necessary for this special application. In this report a new energy
conversion principle has been proposed. A new topology based on three-phase to
single-phase matrix converter for direct AC to AC contactless energy transmission has
been used. The use of a matrix converter for contactless energy transmission reduces
the number of energy conversion steps, avoids voluminous and expensive electrolytic
DC link capacitors, increases the reliability especially at high temperatures, reduces
conduction losses in power semiconductors and enables four-quadrant operation with
sinusoidal line currents. A control system has been applied for this system which
provides a 50 Hz single-phase voltage on the secondary side without a need for a DC
link. Simulation of proposed topology and its control has been carried out by using
Matlab/Simulink and the result has been presented. Finally the experimental case of

system has been built and the results have been compared with the simulation results.
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