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Abstract

This project is invented for the study of operational principle of Switch-mode audio
amplifier or class-D amplifier which is a popular circuit nowadays as it is accepted as
having more efficiency than the other classes. The basic principle of class-D amplifier is
comparison of the input signal or audio signal with triangle carrier signal which has
higher frequency than the input signal in making pulse width modulate signal (PWM).
IC HIP 4080A , with built-in comparator and MOSFET gate driver is used for generating
PWM signal . The output signal is connected with power amplifier part that using Full
Bridge method with MOSFETs as the power device. The MOSFET will work as the on-off
switch in class-D amplifier. Then output signal from Full-Bridge circuit will be taken to
Low-pass filter circuit to take the carrier out and get the audio signal back to drive the

speaker.
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5.1.7 Zobel Filter
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ﬂ'nu?;(Hz) Vout (V) Av (VIV) Gain (dB)

4k 8.5 8.5 18.58
Sk 9 9 19.08
6k 9 9 15.08
7k 7k 9 919.08
8k 9 9 19.08
9k 9 9 16.08
10k 9 9 19.08
13k 8 8 18.06
15k 7.5 7.5 17.50

6.6 Yszantn1Mv8 92903

msmalszaninmueasasannson 1d laeldauns
% Efficiency | = [Pout / Ps] x 100 6.1)
o o < & ° . o (Y
Pout  AeMAsnuM A KnFuiluesveemaui Full-Bridge Iinumiy

Vaour pp/ 8RL (6.2)
. - LY 4
s Vour pp ﬂﬂ!ﬁﬁﬂul@qqﬂﬂﬂ
~ Y,
s Re aoanuaiuniuy QQIWﬁﬂ

Ps  ADMIA99IU0UHA910 1WU9 92995 Full-Bridge HAUMIAY

\Y (6.3)

pw X Ipw

Tas V,, feusaduiise]¥suaees Full-Bridge Sigumidn 40 v

L fipnssuad IMar119995 Full-Bridge
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31299337uv8907A INPUT, PWM, Triangle wave generator
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112995359u983971A Full Bridge, Feedback, Low-pass Filter

@ BB

ﬂ't]sE " E::v "t

-
—

4

aa|?Jj‘
S

£3
IR b,

-3

[

=

AW
1.

> f é §
>
——LI— ———
g o 5 8
i it
5 B £ D
L |
S 9 e
. ) ug'}i *:::Eg[:
2 ﬁ B A
B > D
g 5 g °
— - -"_Al__"
e g {
- —"||‘—E1—{:’—
B




intergil.

' 'Data Sheet ! .

80V/2.5A Peak, Hrgh Frequency Full Bridge
FET Driver

The HIP4080A is a high frequency, medium voltage Full
Bridge N-Channe! FET driver IC, aveiablke in 20 lead plostic
SOIC and DIP packages. The HIP4030A includ=s an input
comgarator, used 1o fadlitate the “hysteresis™ and PWM

. modes of operation. Its HEN (high enable) lead can force
current to frecwnes] in the bottom two externad power
MOSF ETs, maintaining the upper powesr MOSFETs off.
Since it can swilch at frequencies uo to 1MHz, the HIP4080A
is well suiled for driving Voice Coi ¢ intory sitehirn: soae
empliliers and pover supplies.

HIP4080A can ateo drive medium voltage brush motors, and
two HIP4030As can bs used 10 drive high perfomence
sizpper motors, since the shorl ninimum "on-time” can
provide fine micro-stepping capabiity.

Short propegation delays of approximately 55ns maximize
control soop crossover frequencies and dead-times which
cen be adjusted to near zero to minimize distortion, resuiting
in precise control of the driven foad.

The similar HiIP4G21A IC alicws independent contred 0( and
FETs in & Full Bridge configuration.

The Application Mote for the HIP425 02 i AM94D4,

Ordering Infonﬁation

PART TEMPERATURE PHG
NUMBER RANGE {*C) PACKAGE DOWG #

HIP40BOAIPT 40 {0 €5 20 Ld POIF E20.2
(Hote 1} {Pb-Free}
HIP4080AIF 40to +85 |20 Ld PDIP E20.3
HIP4080AIB <40 o +85 2C td 30IC M20.3
HIP40808IBZ -40 0 +€5 20 Ld SOIC M20.3

] {Mote 1) {Pb-Free}
NGTES

1. Imersil Pb-Free croducts enpicy special Po-free maxersl sets,
molding compoundsidie attach mais:ials and “00% nweas tin
plate tanmination finish, which is compasible with both SnPb and
Fb-free solda-ng operaiions, Intersd Pb-Frea products are MSL
ctassifled M Fo-free peak reflow temperaiumes that meet or
oxoeed the Pb-free requiremercs of IPC/JEDEC J Swd-020B.

2. Add T suffliv for Tape and Reel packing option. HIP402JAIF not
aeadable in Tape and Aeel.

‘HIP4080A

July 2004 FN3658.7

Features

+ Drives N-Channel FET Full Briuge including High Side
Chop Capability

» Bootstrap Suppty Max Voltage to 25VDC

+ Drives 1000pF Load 6t {MHz in Fres Air at +50°C with
Rise and Fall Times of Typicaily 10ns

User-Programmabie Dead Tame

Charge-Pump and Booisirap Maintein Upper Bias
Tipphies

DIS (Disable Pin Pulls Gates Low

+ tnput Logic Thresholds Compatible with 5V to 15V Logic
Levels

* Very Low Pover Consumption
* Undervoltage Protection
Pb-Free Availgble as an Option

Applications

* Medium/Large Voice Coil Motors
» Full Bridige Power Supplies

+ Sxitching Powsar Amplifiers

> High Performence Molor Conirols
* MNoise Canceliation Systems

* Batlery Powered Vehicles

* Peripherals
+ UPS,
Pinout
HIP4DS0A
{POIP, SOIC)
TOP VIEW
BHB E [72] amo
HEN 2] [13] Bna
ois 3] 18] aLo
Vga LT_ 17] aLs
out [5] 16] voo
- [¢] [15] vec
n- E E] aLS
HDEL E E] LLO
LOEL E E] aHS
KB E 1} LHO

JeAces e saNTVE 0 ZecirouaIc. Ciohange: oliow’ proper IC HINGDN PIOCRoUrts.

CALTIOM:
1-LE-HTERSIL O 321-72¢-7 143 | INierid (306 0Py 18 2 FegiSiered r3JNIUNT Of CTEE] ATencas e,
Conynignt Aame { o‘w:znmlw&:qr nm;wmamz_mumm

e propeny of el [RSPactive OARRTS.



HIP4080A

Application Block Diagram
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i =8 S
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e a0 p— LoAD
—J s | |
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HIP4080A

Absolute Maximum Ralings Thermal information

Suoply Volage. Vop and Voo, .. oot ceennn 0.3V 16V Thermal Resisiance (Typical, Note 3) 812 ("CAW)
LogicllOVottages .. _.................... 0.3V o Vpp +0.3V SOICPackaQe ... oo, s . as
Viohage on AHS. BHS ... 0.0V (Transiem) to 80V (25°C to 125°C) PDIPPackage .. ..c.it i 75
Vekage on AHS BHS | | H.0V (Transiani) 1o 7OV {-55°C to 125°C) Maximum Power [);spahm at +85°C

Vefoge on ALS, BLE ... .. -2.0V (Transiem) to +2.0V (Transient) SOIC PaCKBgE . . . o ve ittt iiei i ea e
Voltage on AHB. BHB _ ... .. VaHs, BHS -0.3V to VaHs, BHS +VDD PDIP PGk . . ...
Voltage on ALO.BLO. ... ... ... VaLS, 5L5-0.3V o Ve +0.3V Siorage Temperatre Range . . _...............

Voltage on AHOQ, BHO .. .. ... Vans, BHS -0.3V to Vapg, guB +0.3V Operaiing Max. Junction Temperature.

lnput Carrent. HDEL andLDEL . ... ... ... ... ... -EmA w BmA Lead Temperature (Sciderng 103)

Phase Stlew Rate . ... ... ... i i iee e Xvirs {Far SOIC - Lead Tips Ordy)

Al Votages relative ta Vg, unless otherwise specfied.

Operating Conditions

Supply Vaiage. Vpp and Vg .. ooi e i +9 5V w415V
Vetageon ALS. BLI . ... .. .. ... oL SLOVio -1V
Vohage or AHS. BHB ... ... Vurs, BHS 5V 10 Vs, pus +15V
Input Current, HDEL and LDEL . ... ........ ..., -500uA to -S03A
Operating Ambient Termperature Range .. ... ... . -43°C 1o +£5°C

CAUTION; STRISES $D0Ve NG HSIee 1 “ADSGHIE MM RIbngs' May CIUSE DRTHSNEN! CANdge 0 e CPWCe. TS IS 3 SITess ONy LALN] anT Operanion of the
Jevice 3t ihese or any CMer canditons abzve Mase (LONaed In (e operaliongl $6cions of ts Jpesticafion I3 no! implted.

NOTE:
3. 6.8 1s measured with the companeni mounted on a low effeciive thermal conguctvity test board in tree awr. See Tech Brief TBA70 for details.

Electrical SDeciﬁcalions VDD = " ccs Van* Vg = 12V, Vs ‘—"VH_5= VBIS = VAHS = VB"E =0V Rm a RLEL = 100K, and
Ta = +25°C. Unless Otnerwise Specifed

Ty=2-40°C
Ty=+25'C TO +125°C
PARAMETERS SYMBOL TEST CONDITIONS N | Tve | max | M I MAX | uNrTs
SUPPLY CURRENTS AND CHARGE PUMPS
Vpp Queescers Current %) - = 2.5\, Crhe: Inpuis = OV 8 n 14 7 “ mA
Vo Operaing Currert 's 4] Outputs switching f = 500KHZ. No Loaxd o 12 15 g 1% mA
Ve Quiescent Curren e |1 = 2.5V, Other Inpuss = v, - | | eo | - [w00] w
imo=lgLo=0
Voo Operating Currerd leen = 500kHz. No Load 1 1.25 | 20 1X:] 3 mA
RHB, 3HB Ovfiescent Carrent - @, lag [N = 2.5, Other nputs = OV, 20|25 1| e | 0] u
Cpump Ouzpunt Current a0 = lgng = 0. -
Yoo = Voo “VaHe = Verp = 10V
AHB, BHB Opersting Curren PO |F= S00KHz. Mo Loadt pa2 | 1215 | o5 | 19| ma
IBHBO
AHS, BHS. AHB, BHS Leakage Currest W | VeHs = Vs = 80% - |oo2] 10 . 0 "y
VapB = Varp = 93V
AHB-AHS, BHB-BHS Qpump Vinp- | 'AHE = laug = 0. Mo Load 15| 126 | 140 | 105 | 1a5 | v
Outpwt Vohage YAHS
Vg -
VBHS
INPUT COMPARATOR PINS: IN+, IN-, OUT
Offsei Vi 1 vos QOver Commmon hode Voliage Range -10 0 +10 -15 418 my
Inpun Bias Currer: B 2] 0.5 2 ¢ 4 A
Input Ofise: Curan: 05 -1 0 +1 -2 +2 ph
Input Common Lode Vofage Range | CMVR ! 1 - Voo 1 VDo Y
H ! -1.5 -1.5
; ;

4 intergil



HIP4080A

Electrical Specifications

¥oD = Ve = VaHE = VBHE = 12V. V5S = VALS = Vais = Vans = VigHs = 0V. RupeL = RipeL = 100K, and
Ta = +25°C, Unless Othevwise Speaified (Continved)

Ty=-40°C
Ty=+25°C TO +125°C
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP | MAX | MIN | MAX | UNITS
Yeltage Gain AVOL 10 | 25 - 10 - | wmv
QOUT High Leved Ouioun Vollage Vo' N3 >IN, 10 = -250pA voo | - - |voo| - v
0.4 -0.5
OUT Low Level Ouput Voltage Voo W+ <IN Lo = +250pA - - 0.4 B 05 v
Low Levet Ouiput Current k3 Vot =% 8.5 14 19 & 20 ma
High Level Output Currert 1GH VouT = v Aar {0 3t 0| 25] ma
INPUT PINS: DIS
Lenw Level Input Voliaga Vi Full Dperaing Conditions - - 1.0 - 08
High Level Input Vokage iy Full Operxing Conditions 25 . - 27 -
nput Vctage Hystaresss i - iz . . - my
Low Level Inpwk Current n VN = OV, Fult Operating Condidons 2930 | -100 | .78 [-136 | 85 | wA
High Level Input Currant | WM | ViN= 5V Ful Operxing Condiions -1 - s [0 0] pa
INPUT PINS: HEN
| Low Leved tnput volage VL |Ful Operating Condiians - e - |es ) ov
High Level Input ohage Vig Full Operating Conditions 25 . . 27 -
tnput \icitage Hysteresis - S - - - mv
Low Level Input Cumrend n Vin = O, Fult Operating Conditions -280 | -200 | 150 | -270 | -120 uA
High Level Inpu: Currerz hey Vi = 5V, Full Operaing Conditions -1 - + || 0] A
TURN-ON DELAY PINS: LDEL AND HDEL
LDEL. HDEL Yolage ! veoELY | ihoaL = 1oL = -100uA l 40 I 5.1 I 53 | a8 | 54| v
GATE DRIVER OUTPUT PINS: ALO, BLO, AHO, AND BHO
Low Leve! Qupun Vickage [ Yor oyt = 100mA 07 {085| 10 | 05 1.1 v
High Level Ouepan io'tage vee - Vou | louT =-109ma 08 [0e5| 11 { 085 | 12 Y
Peah Pullup Curren; o+ VouT = 0¥ 17 | 20 | 38 | 14 [ a0 A
Peak Pulidown Current ‘o VeRgT = 2V 17 | 24 } 32 | 13 | 38 A
Under Votiage. Rising Threshald uv+ g1 | 88 | o4 | 80 | 05 v
Urder Vorage. Faling Threshodd Uv- E 78 | 83| 8o | 7.5 | 90 v
Urder Vorage. Hysieresis | HYS }, 025 | 04 joes |02 |07 | v

5
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HIP4080A

Switching Specifications Vo = Vee = Vasg * VeHe ® 12V Vg = Va5 = Vg g = Vaps = Vel = OV, Rypzy, = A pg = 10K,

Cy = 1000pF, ard Ta = +25°C. Unless Crherwise Specified

Ty=-80"C
Ty=+25C TO +125°C
PARAMETERS SYMBOL TEST CONDITIONS | MIN | TYP | MAX | MIN | MAX | UNITS
Lower Tum-off Profagation Detry {IN+HIN- 10 ALOBLO) TiemL - 40 70 - @0 ns
Upper Tum-of Propagation Delay (IN+N- 10 AHOBHO) THPHL - | 50| eo - | no| ns
Lower Tum-on Propagation Detay (IN+AN- to ALO/BLO) TeaH 40 70 - 0 ns
Upper Turn-on Propagadon Dalay OH+IN- o AHOBHC) THALH - 70 | 110 - o ns
Rise Time ¥a - 10 25 - 35 m
Fal Time Te - 0| 25 £ ns
Tum-on Inue Puise Width TowaAN-ON 0 - - £0 - ns
Tum-off Input Puts2 Wicth TPWIN-OFF 40 - 40 - ns
Disable Turn-off Propagation Delay TosLow . 45 | 75 - 7] ns
(DIS - Lower Dutpuis)
Disacle Turn-off Propagaton Deloy ToIsHGH - 55 es - 05 ns
(DIS - Upper Ounpuis)
Casable to Lower Tm-on Propagaton Cetay ToLAK - 45 70 - Q0 ns
{DIZ - ALO and EL7Y
Refrash Pulse VWicrh (L0 and 3LO) Tasz.pw 240 | 380 | %00 [ 200 | 00G | ons
Oisable 1o Upper Enable vOtS - AHO and BHO) TUEN 43) | 430 - 750 ns
HIN-AHO, SHO Tum-1, Propagation Delay THEN-PHL | RHCEL = RLDEL = 19K 43 | 70 - 21} ns
HEN-AHO. BHG Tum-on, Propagation Delsy Tuen-Ay | RHDeL = RipeL = 10K | - & | @ - 110 ns
TRUTH TABLE
INPUT QuUTPUT
IN+ > N- HEN wv ms ALO AHO BLO BHO

X X X 1 0 0 o 0

0 o o (] 1 0 o 0

B 1 o] o 0 1 ] 0

0 i [} ] 1 0 0 i

1 ) o] J 0 0 1 0

X . i X 0 0 o) 0




HIP4080A

"Pin Descriptions

PIN
NUMBER SYMBOL DESCRIPTION

1 s8-8 B High-side Bontstrap supply. External poctstrap diode and capacilorn are requirad. Cannect cathode of beosrap
diode and positive side of bootsirap capacited 1o this pin. Intemal charge pump supplies 30uA aut of this pin o
maintain bootsrap suppty. Internal Grouitry clamps the bootstrap supply 1o approvimately 12.8V.

2 HIN High-side Enable input. Logic level input that when low overrides INHIN- (Pins 8 and 7) to put AHO and BHO drivers
{Pins t1 and 20) in low oupw slale. VWhen HEN is high AHO and BHO are controlied by tN=+N- inputs. The pin can
be driven by signal levels of 3V 1o 15V (no greater than Vo).

2 cCis DISable input. Logic level input that when taken high sois a3 four cutpats tow. DIS high overrides all other inputs.
When D5 is taken low the ouiputs are cantrotied by the other inpuis, The pin can be criven by sigrnal levels of 0V o
15V {ro gresiter than Vo),

4 Veg Chip negalive supply. genarally will be geeurd.

& ouT QUTga of the mput comirol conparasor. This owput can be used for faedback and hysieress.

[ e Monewering inout of conrad somaarstor. i B+ is greater han IN- (Fin 7) then ALO and SHO are low levd outputs -

| and BLO and AHO ase tagh lavel outparts. if IN+ is less than IN- then ALC and SHO are high jevel outputs and BLO
and AHO are low leef owputs. DIS (Pin 3} high level will override IN+/IN- control For all cutputs. HEN (Fin 2) low level
will overnida INHIN- control of AHO anc BHO. When smitching in tour quadrant mode. dead dme in a half bridge leg
ts condrollea by HDEL and LDEL {Pins 6 and Q).

7 - Invaring imput of oontrol comparator. See i+ (Pin 8) descripion.

g HCEL High-sde fum-on DELay. Connect resisior fom this pin 1o Vg5 to set timing cumem that defines the turm-on delay of
boch hgh-side drivers. The low-sice drivers iumn-off with no adjustable detay, so the HDEL resistor guaraniees no
shoct-through by delaying the wm-on of the high-side drivers, HDEL reference vo'mge is approximately 2.1V,

] LDEL Low-side wn-on DELay. Cennect resistor from this pin o Vg to sel iming current that defines the tum-on delay of
both kawe-sice drivers. The high-side drivers iurn-off with no adjusiable deday, so 1hz LDEL resistor guarariess no
shool-through by delaying the turm-on of tha low-side drivers, LDEL reference vohage is approimately 5.4V.

19 AHB A High-side Bootstrap supply. Sviamnal doctirao dioge and capadior are reguired. Connect cathode of boolsrap
dicde and positve side oF boctsirag capactor 10 Brs pin. Inmernal change pump supplies LA ot of tis gin to
maintain Sootsirap supoly. Intemnal orcuiiry camps the bootstrap supply to approvamately 12.5V.

n ARQ IA High-side Ouput Connsat w gase of A High-side power MOSFET.

12 AHS A High-side Source conneciion, Connect 1o source of A High-side power MOSFET. Connect negainve side of
bootsTap capachcr ia this pin

12 ALOD A Lowside Output. Cenne to gate of A Lonv-side power MOSFET.

12 ALS A Low-side Source connection. Connedt 0 souroe of A Low-side power MOSFET.

15 Waog Positive supply o gate drivers. Must be same potential as Vpp (Fin 16). Connect 1o ancdes of two bootstrap diodes.

15 VDD | Positive supply to lower gate drivers. Must be same poential as VOO (Pin 15). De-couple this pin 10 Vsg (P 4).

17 5LS 3 Low-side Source connaction. Connest o source of & Low-side power MOSFET.

13 8.C 8 Low-sige Owput. Conne o gate of B Low-side power MOSFET.

19 BHS ; B High-3ide Source conneciion. Conned t source of B High-side power MOSFET. Connecy negaiive side of

] DOMSTAD CAFICHO D this pan
22 EBHO ‘ 5 High-side Suiypmn. Connect w0 gaie of S High-side power MOSFET,

—nterg
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SPECIFICATIONS

Al T, = +257C, ¥V, = 315V, unless plhenaied Hoted.

OPA1MPA, UA
OPAZIMPA UA
OPALI3LPA, UA
PARAMNETER CONDITION MIN TYP MAX UNRITS
AUDIO PERFORMANCE
Tols) Hammonke DISISITon + Noise G =1, = Mz Yo ~ IV
R - 210 0.00008 %
R, - E0G0 0.00015 D)
IFEEMOLNaton Tistcrton G =1, 0=1HZ V4 = IVDD -38 i a3
Heaoroomi ) THD « CO%, R, = 2k, Vg = F1EV 236 o3y
FREQUENCY RE3PONSE
Gan-Baneasn Proauct & MHZ
Sww fand ne 120 Vi
Full Powar BINRoly 1.3 MHZ
Sewzn) Tma 0.1% G = 1. 10V Step. C, = 100pF [ % hs
C.ei% G = 1, 10V Step. C = 1GOpF i #e
Ovengaa Recovery Time V) = {Gany =V, %3 us.
HOISE H
rout Voitage Noli2
Notse VOHaGe, ! - 20HZ W 20kH2Z 1.2 pvmi
Kotse Density, T = 1KH2 3 ny~NFzZ
Curment Notse Densiy. ¢ ~ 14z 3 wa
OFFAET VOLTAGE
mnoul Odeet Vorage 0.5 2 mv
Ta = =20C @ -BSC E2] ES Y
% Temperature Ta ==20%C o :B5°C 12 [Tl
v3 Power Supgiy :PSRR) Vy - 2257 10 1BV a0 LT3 o8
Charne! Separaton [Dual, Quad} oc, Ry - &GO 138 G3
f o Wz, R - 20 130 B
MNPUT BIAB CURRENT
nout B4 Currentit Ve =0V +E 1105 2]
vE Temperamre™ See TypiLal Curve 15 nh
naul e Cureas Ve =0V $2 56 pA
PUT YOLTAGE RLNGE
Common-Moce Votsge Range . (v-plt 143 My2s v
Lommor-McGE Raje tion Vou = 126V o 2125V i 26 00 -]
Ty = ~40'C 12 -BF°C W c3
INPUT IMPEDANCE
Deerentiat 1692 apgF
Commen-sacs Ve = -12.5V 0 S12.5v eyl 11 ¥4
OPEN-LOOP GAIN
Opea-toop Voiage Gan R = 1000 Yo ~ ~12.50 10 +13.8V 154 126 =)
R, = 10 Yo = -13.8V 0 +13.5V 18 126 43
Fy = 6000, Wy = 128V 10 +12.5V 104 120 3
ouTPUT
vorage Ouhvl R =1Q (v=pr0.5 (12 v
R, = 2k0 V=3+1.2 V18 v
R, - £000 v-n22 Mot v
Outpe: {yrrent H 138 mA
Ouwpu: Impedanca, £.9%20-L00p™ t = i0KHZ 001 Q
Cpen-tocp LR 5] o
Lhac-Cmeun Cusrent : 120 A
Capactive Laa9 Drrve [Stadte Qperarar) . i See Typical Curve
POWER SUPPLY l :
Spectiea Ogerzang Vatlage \ | 115 v
Operaling Vozage Rangs I 2.5 21E v
QuRECEM Current (per ampiaEn ! L-0 4 5 ma
TEMPERATURE RANGE i i
SpacTies Range ! -40 | e c
opefatng ange -Ef 125 -
swrage i -B8& +128 <
TherTat Reusiance. 9y, i
&Fm DB 10 i
S0-8 Surtace-waurd 185G <
14-2tr DIP i [ N
SC-14 SumacE-Mount i i I e I iy

NOTES j1jdBy = 207107 (VA0 T726] here Ve I e mandnum OLPUL voR3ge FOr arfdcn TEDHNGER 1 934 1520 0 0%, Ses THD-Noike x {2) Cuaranteed
Dy casign |3} Guarankieo by wairlovel loat o §5% cotdencs level {4y Hgh40eed Lest 3l 7, = 25°C. (5} See "Ciosea-Loop OLiput Impesance ve Frequenty”
A3 Qe

TR = eIt N R

~J
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ABSOLUTE MAXIMUM RATINGS!

Suppyy WoRage. Ve 10 V- L L 2V
input Voitage e . N-;-B"u:ofvdc-ﬂ'ﬂ.'
Outpul Sharl-Cireun™ . . . .. COnoRUous

- —4Df o +124"C
. =55°C to +325%C
B3
. M0

Operating Temgersture
Swrage Tamperature.
Jurcton Tampesalure
Leag Temperatire (soidenny, 10%;

KOTES: {1) Steeses above these ratinge may cause permanent damage.
{2) shon-cireut 1o ground, one amplifer pee paciage.

PACKAGE/ORDERING iINFORMATIGN

PACKAGE
DRAWING | TEMPERATURE
PROOUCT PACKAGE NUMBER™ RAMGE
B-PH SlasHe T faps 2 0T 13 +EET
10§ Swtace-Mount 193 —307C 5 <850
Daat
OPAZ134PA A-FiR Plastc OP [ —~2PC ip ~BEC
QPALT IS SC-6 SETca-Mu 142 —0C 1 <85
Gued
QPALTMEPA 14-Pin PLAEMC GIF J16 =L0°C fo +E5T
OPAITMUA £0-14 Surrase-Mount 35 —20°C 10 +65°C

HOTE: {1) 7 cetalied crawing and 4merelsy 1ale. pRase s2e ent of c3a
€neet. of Appendix O of Bum-3rowa 1 ORs Bogk

#, ELECTROSTATIC
| Za DISCHARGE SENSITIVITY

This integrated circuit can be damaged by ESD. Bumr-Brown
recommends that ali integrated circuits be handled with
appropriate precautions. Failure to observe proper handling
atid mstallanon procedures can cause damage.

ESD damape can ranpe from subtle performance degrada-
tion 1o complete device failure. Precision integrated circuits
may be more susceplible to damage because very small
paramerric changes could cause the device not to meet it
published specificarions.

TYPICAL PERFORMANCE CURVES

AT Ty = #2500 V= 315V Ry = 240} Umiesk OTerL bE Mited

TOTAL HARMONIC iETORTION + NOISE
VE FREQUENCY

18]

£
§ 1
x
§
E6I
250201 ¢

b |
Frequency (“i

SMETE INTERMODULATION 4G TORTION
CUTPUT AMPUTLIDE

NAC (%}

Cupart Ampirude Ve

Tae nformation provicas Nereid § Deleve: b perzhablke cweedr, BURR-BROWN ASEUMEeS N0 respensDATy %0 1ACCUracks of omisilons. SURR-BROWN assumes
A3 reaPOnsiBRTY 162 1 e usk of NIE Flonmaner. 33 30T ES2 of S10h MMNeN BN D SEYRIY 31 ¢ USROS 0un M Prites 3ng spechicalions are subiect 0 change
without rotoe MO patand ngts of ICENG2E 10 iy Of ME CILRE A€ 623 Poreds 3re IMpEed Or grantad 0 3Ny Tird pary SURF-EROWN Soes A0l authore of & o ant

any BURR-IRTVAN =oTu X Tof USE 17 1€ BUpIDT 227 146 NS EvE Mk,

[

EHURF = D#O

DPA134/2134/4134
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International
TOR Rectifier

HEXFET® Power MOSFET

Advanced Process Technoiogy
Dynamic dv/dt Rating

175°C Operating Temperature
Fast Switching

Fully Avalanche Rated

Description

Fifth Generation HEXFETY® pawer MOSFETs from
International Reclifier utilize advanced processing
techniques o achieve the lowest possible on-rasistance
per skcon area.  This henefit. combined with the fast
switching speed and ruggedized device design that HEXFET
power MOSFETS are welt kinown fof, provides the designer
with an extremeiy efficient device for use {n a wide variety
of applications.

The TO-220 package is universally preferred for all
commercial-indusinal apphications at power dissipation
leveis to approximately ¥ watts The lowthermalresistance
and low package cost of the T0O-220 contnbute o its wide
acceptance throughout the industry.

Absolute Maximum Ratings

PD - 91354A

IRFZ24N

|D= 17A

Vpgs = 55V

Rostony = 0.07Q

TC-?20AR

Parametet

Max.

Units

- & T-=25°C Coninuous Crain Currert, Vs & 10Y

7

-@ 12 = 100°C | Commious Crai Curment, Vaz @ 107

oy Puised Tran Current -

Po@Tc = 25°C Power Dissipation

12
65

Linear Derating Factor

Vb Gate-fo-Snurce Yoltage

o
2.3

N wie

Eas Single Pufse avalanche Energy .

71 mad

lag Avalanche Current

13

"[Eap Repetitive Avalanche Encegy:

4.5 mud

dwfdt Peak Diode Recovery gvidt

50 wins

T, Operalng Junch:on and
Tor Storage Temperoture Range

-55 w0+ 175

Soldernng Tergerature, for 10 seconds

300 {1.6mm from case) |

Mounting torgue £.737 or M3 serew.

1D fin (1.1N'm) 1

Thermal Resistance

Parametes

Typ. Max.

Units

Fax Jurction-to-Cage

.32

Fuacs Zese-1o-Sink, Fiat, Gressed Surface

Ras Junclion-to-Anmibrent

— &

| o

www irf.com



IRFZ24N

Internationg!
TaR Rectitier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Conditions
VpRioss Drain-to-Source Breakdown Yoltage 88 | —| — | ¥V | Voo =0V, lp=250pA
AVerpesAT, | Bregkdown Voltage Temp. Coeflicient | — |D.052] — | Vi"C | Reference to 25°C, ip = Tma
Rosioa; Static Draindo-Sowrce On-Resistance | — | — | 087 1 | Ve = 10V, lr= 104w
Vs Gate Threshokd Voltage 20 | —1 40 V| Vos = Vgs, lp = 250pA
3 Forward Transconductance —|— | S | Vps=2%.lg=10A
. - -_— 25 WVpg = 55V, Vigg = 0V
| s  roe-to-Soure Leakage Curent [T | M [ge = 487 Vs 0V, T, = 150°C
[l | Gate-to-Source Forward Lenkage — | —T0] Veg = 20V
€55 Gale-to-Source Reverse Leakage — | — 1106 | nA Wgg = -cOV
[ Toral Gate Charge — | =120 | ip = 10A
(s Gate-10-Source Charge w— | — | 53 nC | Vos = 44V
Qg Gateto-Dryn { Milers Lharge RN fy— | ¥gs = 10V, SeeFig. 6 and 13 +
[ Turn-On Ceiay Time — [ 49| — { ¥pp = 28V
tr Rise Time P 348 — | | o= 10A
e, Tum Off Deay Tie — T | ™ | Re=240
1y Fail Tene _ 2 — | Hp = 2kl See kg, 10
L ntemz Dram incductance — 45 E | Betwesn ead,
! ! ; | : } § Smm (U 2on.}
'  iomet Source nouctance N | rom package
M | | and cenier of die confact ¥
Coss input Capacdance — 370 — | [ Wes = o
Coss Quiput Cacacitance — | 148 — | pF | vps =25
Cre Reverse Transier Capacitance e ] E5 | —- j£=1UMHz Seetig. o
Source-Drain Ratingis and Characteristics
Parameter Min.| Typ.] Max. | Units Conditions
ig Cardinuous Souste Curent : . MOSFET symibol ®
] | 18ody Dooe) N i 4 | snowing me
™ | Pulsed Source Current ! T 56 | integra: reverse )
{Body Diodet i P11 JURCUON CYoCE. N
Yeo Dioc2 Forward Voltage —f —] 1.2 Vol Ty=25°C, ks = 104, VWgg = O =
tr Revarse Recovery Tane — | 561} 83 ns | T;=05C k= 104
Oc Revarse RecoveryCharge — 1200 180 | nC | civdt= t00&Ms 4. |
Notes:

T Repetitive rafns; pulse wdth drmiled by
max, junzion tamperaare | See fig 1)

Mor
« VDD

o= 25, starng T,=25°C. L = 1.0mH
Rg =280 ixe = 104 iSee Sigure 123

T;5175°C

¢ igp s 10A, cilat € 280408 Va5 & Viprss,

% Pulse width < 300us; duty cycle < 2%,

wWww it com



nternaticr o1 IRFZ24N

1o = 168 voi 1
JOF 15y °we i E
hiad
2 5 il
- z o
= by y, = £ P
- ol -3 -
s BOTTCN LB I‘ 1 BOTTON &6V # i
3 5
(83 Q
3 2
; 1t § 10 -
(%] ", | 1
3 - 3
- :
g A @ i 4.5V
: 7 o A
© '/ L L8y & 4
A I
22ps PLULSE WIRTH 20ys PULSE WIDTH
. i b Tpo= 280 . Tg=175'C
21 - 12 e ¢t ¢ 3 158
\.1'35‘ Crnn-to-Scace (ofiaje (V) VDS- Draun-10-Source Voitage (V)
Fig 1. Typical Qutput Characienstcs, Fig 2. Typical Output Charactenstics,
Ty= 2500 T,=175%C
133 hX . Yy
=37
% 9
| <
< - 2 3
-
= I EEEOE e e =
é ! = & A
£ e T2 1755 s it H
2 -,/f i P
@ : e 4
bt ¥ 1 3N b1
S o i i O W g
a r 4 0 o ’f
] : 5 E -
¢ | 52 g
s : & 1
5 i . -
& /[ 8 sf
N | . I, H i yiloTH = e i V5Ss 2 0V
[ - £ - 4 % '3 £0 .40 IC L 36 2D &3 A5 D #IT 322 80 rEg
g . Date-lg-Sourse Yoiage (Vi T, .uurction Temperaire {°C:
Fig 2. Typiea! Tranafzr Craraclenshes Fig 4. Normahzed Cn-Resistance

Ve Temperature
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IRFZ24N

ance foFy

Cepacs

¢

lsp - Reverse Dran Current{A)

e -
v on =0V, f= 1MHz
Cys = Cgs = Sge - Cgs SHORTED
666 Cmi = Cge
~ < S
A 55
\\ ;“
ae F—Cose wad . —
™. —
N
3te
~ M
250 Crsc
‘..- i
150 - -
 S—
]
; 1 119
¥y 1, Dram-to-Source Yoltage 1V
Fig 5. Ty pical Capactance Vs
Drain-to-Suurce Voltage
02 T T
f—t— - 1
Z]
7= 175°C
4
/ Tp=287C
)C ¥ A l'/
y 4 ’
it
J. i !
' /__H_l“ ok . A

L s R4 1z sl t4 e V3 2
3

Yoo . Bourtedn-3rair Luitege (V1

Fig 7. Tvpicat Scurse-N-ain Diode
Forward Volaga

[X]
S

ki)

Vcs . Gate-to-Sousce Voitage V)

1060

g
potl 17
=
-
]
=4
[
L
[ad
s
=1
- 13
o
1

infemational
TOR Rectifier

D = 1A R
Vpg = 44V
Vpg = IsV% \:\\
~

AN

7
/;/
/a

v

FOR TEST CIRCUT
SEE FIGURE 13

[H 4 3 12 15 0

Q. Total Gate Charge (nCi

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

[——— QPEQATION :N THIS AREA LIMITED

T BY RDS{on}
// {

I
/

Te = 258°C > ~ 1ms ]
Ty o= 17%C ~TT
! Gingle Puise HLT]
H 30

Vr . Drain-to-Source Valtage (V)

Zig B. Maximum Safe Operating Area

www irf com



‘Mlematioral lRF224N
IR reclificr
B, N

k]
J\D.UT.
h
1§ -t ~cy 4-_:‘#'00
g I~
€
<
PO 4
=
by
3 pe
E ¢ \\ Fig 10a. Switching Time Test Circurt
5 A ¥DS
S
= . \ wn— N\ \ [
| {
¢ | 1 I I |
2% 57 B e LM i1 -] 1% ‘ l l
T.. Case Temperatuia °C) Ves Al \ fﬂ 5‘
iwony b o
Fig 3. Maximum Gramn Gament Vs Fig 10b. Switching Time Waveforms
Case Temperature
10
: = :
T T ¥
— | 1 WORNDRS S o 253 4
@ | i
= R " 4
~ | ot
a p—=( 2 ;
= T
a ;——-ﬂ_t;. =
b4 ey
x DY o 2 2 al |
R | i \d S5 e 3]
& 5.1 T
E - e . t
£ T SINGLE BULSE -1+
=4 FTHEPMAL RESPONSES .
- - A ‘
T T Notes:
; 1 {:-u:y!a..%r.wl:-l,lfr,T
R P R ¢ - -
. ; R Pt i 2. P07, = Py X Zgn,e > Te
€380 3 wE: =3 33 2: .

(1 . Rectangular P se Duration {sec}

Fig "1, tAz.imuem Fective Transient Thermal impedance. Junction-to-Case
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|RFZZ4N ' | : International

ToR Rectifier

140
s N 'D
E T0P 428
= 1 128
= N\ BOTTOM 10A
=
w100
<

oy J—L ' S \ N
4 T" GO 5 @
-‘ s AN
z S
. . . s N N

Fig 12a. Unclamped Inductive Test Circuit z NN

; 10 \\\\
-
& SN
7.8
20 -
2 =
w' o fvgp =25y K
b1 50 15 1 ST 1 R 111
Vo, . Starting T,, Junction Temperature {"C}
i". \)
/ ]
. H ) Fig 12c. Maximum Avalanche Energy
g ok —_— Vs. Drain Current

Fig 12k. inciamped Inductive Waveforms

1oV

“Vps

AAA AAA
VYV YV

Chorge — 6 7
Current Simpang Resisions

Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

b www. irf.com



Internalionc:!
IGR Rectitier

Peak Diode. Recovery dv/dt Test Circuit

DU, T S Circuit Leyout Considerations
— » Low Stray inductance
¢ Ground Plane

9 [‘D

__..<.

« Low Leakage inductance
Currend Transformer

LS

« dvict cantrodled by Rg

« Driver spme type as D.UT.

» |gp, controlled by Duty Facior "0°
» D.U.T. - Device Under Test

< Voo

@ Driver Gaw Drive

@

Reverse
Recovery |
Cuerent

&

Re-Applied -

Voliage

Fi

Period

= e

4 (4

DT 1 Wovelorm
h T

Bodf Dvode romard BY
Cusrent /‘
dvdt

AT, Vo WaveSorm
I B L

=%

dvidt

o ?‘--'L.-'vﬁ, B
Bady Diode

nductor Curent

“Rippie < 8% -

fan = 5% for Logic Level Devices

g 14. For N-Channel HEXFET® power MOSFETs

WWw. Irf.com
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| : International
IRFZ24N IGR Reclifier
Package Outline '

TO-220AB
Dimensions are shown in milimelers {inches)

i - ::3;::;:3"/—5622::;:: IRt E
142 L0166 L ar ST
1 ¢ B
IR o R
TSINY T -
1520 {8440 t
ERLRR 11 1FACALSGHWENTS
S En
- I A.80URCE
4 TN
A48 {085
1347 450 LE-LIRT )
s58iasey
- u IRk Y
T ustgnan (@] o1 cme  (Wifafa TTH PG EAIY
FF NS TN
NOJES
1 DIERESIDNNE & TNLEQanCND FER ABJI~14.0U._ 132, 3 OUTLNE CONZORNE (O IEREC OUTIMNE TO. 22048,
QAT LG DO RIOH A 4 HEATERY, & LEAD MEASURENERTSE DO NCTISCLUTE BURRS.
Part Marking Information
TO-220AB
EXAMPLE : THIS IS AN IRF1010 :
WITH ASSEMBLY . g O ] .
LOT CGDE 9B1M INTERNATIONAL PART NUMBER
RECTIFIER ~ |RF1010-/
LOGO TR0 246 -
ey 8 DATE CODE
ASSEM3LY FYWW)
LOT CODE : YY = YEAR

WW = WEEK

International
TGR Rectifier

WORLD HEADQUARTERS: 233 Kansas St, £] Segundo, Calfornis 90245, Tel: (310) 322 3331

IR GREAT BRITAIN: Hurst Green, Oxted, Surrey RHB 9BB, UK Tel: ++ 44 1883 732020

iR CANADA: 15 Lincoin Court, Trampton. Ontario LET3Z2, Tel: (905) 453 2200

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 6172 96590

IR ITALY: Via Liguria 42, 10071 Borgaro, Torino Tel: ++ 33 11 451 0111

IR FAR EAST: K&H Sidg., 2F, 30-4 Nishi-ihebukuro 3-Chome, Toshima-<u, Tokyo Japan 171 Tel: 81 3 3633 00E6
IR SOUTHEAST ASIA: 1 Kim Seng Promenare, Great World City West Tower, 13-11, Singapore. 237994 Tel: ++ 65 838 4630
IR TAIWAN: 16 Fl. Suite D. 207, Sec. 2, Tun Haw South Road, Taipei, 10673, Taiwan Tel: BE5-2-2377-9336
hitpAnwiv i cony Daia pnd specifications subject o change aithout notice. o

. www.irf.com



General Description

The LMS66CN 13 a genaral purpose voltage controlled osci-
lator which may be used to genorata square and triangular
waves, the froquency of which B a vory linoar tunction of a
contral valtago. The rocquoncy is aiso a function of an exter-
nal resstor end capacilor.

The LMSEBCN is spacitied tor oporalion over the 0°C o
+70°CC tompor2 o rango

Festures
® Wioe supply voltage range: 10V lo 24V
B Vory Imoar modulation charactorstics

&Narional Semiconduc

February 1965

ctor

LM566C Voltage Controlled Oscillator

B High temperature stabiity

m Excolient supply voltage rejection

m 10 to | froquency mnge with fixad capecitor

o Froquency programmable by means of current, voltage.
resistor or capacitor

Applications

B FM modulation

» Signal gencration

® Function generation

B Fraguoncy shift keying
B Tono goncration

Connection Diagram

Duakin-Lino Packogs

[3,1¢] Voo

TIMIE CAPACITOR

SQUARE HAVE TUAING RESISTOR

ourryl
TRIANGLL THGDULNTION
navE QUIPET T
T 2HsTE5a- 2

Order Mumber LM566CN
£ee NS Package Number NOSE

Typical Application
1kHz and 10 kHz TTL Compatible
Voltage Controlled Oscillator

-
I

<ok

VRS

EE T

1

Wig W A
3 AT v g
B R i .
ot
. )

haid Qime
T V]
T g )
A T

HHH
| é

Tma Y
X IR
R

D
™R (Ow"srat
At

T/ 543

& 155 Mol Someomlatve Cogo tion LYY 3T

AMG BIOM 115/Primadia U 8 A

103|950 pajjosuo) abeljoA D995



Absolute Maximum Ratings

i Military /Asrospace spacified devices are requined,
please contoct the Notional Semlconductor Sales
Otflce/Oistributora tor availability and apecifications,

Powar Suppty Voltago : 28V

Power Dissipation (Noto 1} 1000 mvy
Oporabng Tomporatuire Ranga. LMSE6CN OrCto +70°C
Lead Tomperatum (Soldoring, 10 sec.) +260°C

Electrical Characteristics voe = 12v,Tx = 25'C, AC Tosi Circut

Parameter Conditions LMsesC Unils
Min Typ Max

s oo o | e
VCO Free-Running Gg = 1.5nF

Frequency Ry = 20K -30 0 . +230 %

o= 10kitz
lnput Voltage Rango Pin 5 % Voo Yoo
Conftin

:'vg::an:r:n:::‘t:ncw,oommm 200 ppmC
Supply Voltage Agjoction 10-20V [L8] 2 *%/Y
- put Impodance Pin 5 05 1 NN
VCO Sonsilvity ;‘:’I';: f:f"‘"o . 80 6.5 7.2 KHz/v
FMDawrion 1 10% DBovistion 02 1.5 %
Maimum Swoop Rato L MHz
Swoap Rango ] 10:1

Crstput Lmpodance i

Pin3 50 n
Pin 4 50 N
Square Wave Quipul Lovd Ay = 10k 5.0 5.4 Vp-p
Triangle Wawn Dutput Lovol Ryp= 10k 20 2.4 vpp
Square Wave Cuty Cyelo 40 50 60 %
Squero Wavo Risa Time 20 ng
Squarc Wovo Fel Time 50 ng
Trienglo ‘Wawo Lincaersily ! + 1V Segment at 05 ! %
1 'AVeo

HNotr 2: The morimae snctich BTpaaisd of Fe LISSOCH i 150°C. For 00aKA il ehwcatnd P hon lemiraiuted. Macinum Ggwar dempation mnuat s

SWraTed Dised on a THomwl resliace of SIFCHN, prcion T smENL

Applications Information

Tho LMSEECN may bo aperlod kom shher a singlo supply
as shown in thio test circui, or from a 3pit (1) power sup-
pty, When oponting rom @ gpit supgly, lhe aquare wevo
outpul (pin J) is TTL compatible (2 MA curment sink) with tho
aadition of a 4.7 kil rosistor rem pin 3 to ground.

A 0.001 uF capacitor i conngciod botweon pins 5 and 6 10
provont parasitic oscitations that may occur during VCO
switching.
24V - Vg

'C| - ___!—

RoCoV
whare
2K < Rg < 20K
and Y is voitago betwoon pn 5 and pin 1,




Schematic Diagram

(5l X TATR

'y
Sid

onY

f

ding
M IHYN0S

e
4

i KOLOY2Y) BLEET L
Snil a1 HOLYINO0T




Typical Performance Characteristics

Operating Frequency as a Operating Frequency ss 8 Normalized Frequency as o
Function of Timing Rasistor Function of Timing Capacitor Function of Control Voltage
: Y]
1o a0 " N (T3 faast A
AC TEST CIACUIT P\ AC VEST CIACUIT E AL TEST CIRETRT
]
g LIH - 3 \'\ ] A
3 N 5 ! \ E
son Lo 5 e
g F - .ﬁ\ n \ _E_ A
] : N Y
¥ N N, -
1 K1l N - y
1y - A 4
luu " " roow P et e L] LY S A
RORMALIZLG F REQUERLY FREQUENTY (Met CONTROL VORTACE IV, - vy )iV)
Pow er Supply Current Temperaturo Stability VCO Waveforms
n 25 . :
1.8 AL TEST CiRSHIT
(N 0 EEE -
RS T 2 9 = Haw o
H - ,' E o Stz 5%1’: - /A
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Efficient Fast Rectifier Diode
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CASE-DO41

Voltage: 600 Volts
Current: 1.0 A T
Features, , L0

Low power loss. high efficiency AN

Low Lenkage e

Low Forvard Vollage Drop || T

Hgh Current Capuability | ous. |

High Spsed Switching s Wnl

High Refiability

High Cumen Siage [ l"%.sg':"l“a

Glass Fassaated Thip Juklicn ‘

0050
- Y

Mechanice! data

Case:GHKolded Plastic i

Epoxy: GUI 94v-0 Rate Flame Retardant 7

Lead: GHii-Sid-202e Method 208¢ Guaranteed Dimenshons to tocbes And (Milfimewss)

Mounting Position: GAny :

Maximum Ratings and Electrical Characterics

RATINGS SYM30L]  MUR160 UNITS
MAXIMUM RECURRENT PEAK REVERSE VOLTAGE Vi 600 v
MAXIMUM 1IMS ViSLT 2GE Vaus 420 v
MAXIMUM DC BLOSKING VOLTAGE Vie 600 v
MAXIMUM AVERAGE FORWARD RECTIFIEC CURRENT[ | ) A
|.375" (9.5mm) LEAD LENGTH AT TA=55*C :
PEAK FORWARD SURGE CURRENT, B.3ms SINGLE e " N
HALF SINE-WAVE SUPERIMPOSED ON RATED LOAD &
TYPICAL JUNCTION CAPACITANCE (NOTE 1) C, 20 PF
TYPICAL THERMAL RESISTANCE (NOTE 2} Rep 15 “CIW
STURAGE TEMPERATUR E RANGE Tera | -55T0+ 150 °C
OPERATING TE!AFERATURE RANGE ' Tep ] -55TO+150 | C
ELECTRICAL CiHARACTTERISTICS (A, T, =25°C UNLESS OTHERWISE NOTED)
CHARACTERISTICS SYM3OL] __ MUR160 UNITS
MAXIMUM FOPWARD VOLTAGE AT I, DC V. 1.25 v
MAXIMUM REVERSE CURREMT AT 25°C Ia 5 mA
MAXIMUM REVERSE CURRENT AT 100°C n 250 mA
MAXIMUM REVERSE RECOVERY TIME (NOTE 3) Ter 50 ns

NOTE:
1. MEASURED & T 1 &IriZ AND RFPUED REYERSE VOLTACE OF 4.0 VOLTS

2 BOTH LEADT ATT2TLHED T HEAT g, 20+ ) -1 himvni QUPPER FLATE AT LEAD LENT K b

1 REVERSE REICATRY TIST LONTITCHIS iF v A6 1Ry CA, RRD 284

= YR T T ST

MDS0303000C t
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INSTANTANEQUS REVERSHE CURENT oAy

PEAK FORWARD SURGE CORRENT (&)

Efficient Fast Rectifier Diode
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Rating and Characteristic Curves {MUR160)

FIG. LLTEST CIRCUTE DIAGRAM AND REVERSE
RECOGVERY TIME CHARACTERISTIC
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Polypropylene {PP) Copacitors for Pulse Applications with
Double-Sided Metallized Elocirodes and Scheopage Coniods
PCM 7.5 mm to 37.5 mm

A Bl Lt

is pedul Feoruru _

far 5 e iy

NP
g

.Elocmcul Datu

T ey i St oSBT

1000 | 1800 | 1800
%0 | 1200 | 1200
70| nog | 1200
40 am 00
200 S0 51

i;—;‘ b Tannwonng i

MHEPAD: OO VAC L00 VAC, ST VAL, PRO VAL

= Bresde came: o¥s .ose | 100 [ 300 | a00
] R | 1222 70| 20| 20
- Hani bim mnolie o S e s8] 80 100
: of one e o8 .15 35 P 20

B Pulse duty construction Capocitance ronge: Test vohlage: 14U, 2 sec.
2 Seli.-haoling 100D pF 1o 15 pF (E12-wulves on eouest Dislectric absorption:
B Very low dissipation foctor Rahd vollages: 005%:
B Negoiive capocitance change 100 YDC, 250VDC, s00VDLT, 630 VDC, Volloge deraling:
verivs hmoeroluvo WO VDC, 160G VDG, 2000VDC, 2500 VD A volioge denating tacior of 1.35 % per K
B According do Rokid 2052/95/EC Copacitance tolerances: murst be opplied from +85° C for DC
. 220, 304, + 5% volkryes ond from +75° C {or 2C
E_Typig_gl Applications . Operaling lemperoture range: volioges.
- 555 1o 107 Raliability:
For pulse opplications e.g. Climatic test cotugory: Cperotonol file » J0C000 houn
D Switch moda power suppliss 57100/ 56 in accordorcs with IEC Failure rote < 1 (1105 x U, and 40° C}
B TV and monitor 1efs Intulotion resistonca ot +20° C;
B Lighting CEWuf = iy IBMO
B Avdio/video equipment tmeon volue: 5 x 105 M) .
. C = (133 pFo@ 30000 sec BAQ x pH
Consircction *° < 7 Sitors imeonvole. 100000 sect
‘.S:t_)_nsriryg‘lpn T o e Meawring vologe: 100/ 1 min.
Distactric: Folpropytore 71 film Dissipation factors of + 20P Ce tun &
Capocitor slectrodes: ] C Q. pf Ol pf < C & 10 pf C>10¢F
Dextle-sicded mutollized phitic filn | WHz < 3 104 PET <3y 104
Internal constructioe: 10 kHz & A 104 < bx 104 -
MAF 10 65 Y80, 160 W, 25 YAE 1 100 B4 ] = 15w 104 - -
. T B i Maxwnum pulse rise time:
E;-—-----—--- o P ecineds coir o — ;
e phatec e mackue [ Copmcizancs ma. pulse rdse time Vipsas ot T, < 40° C -
IS, pfpk [ HOVEC | 290 VDT | 400 VX | SYIVIC I ONDT] 1800 VI |00 IC RS0 VI
= S e

1800 { 2800 | 5400 | 9002 [ 10
V2G| 2800 | 5400 | 9000 | 1o
1800 | 2100 | 300C | 3400 | noop
1800 | 2100 | 210¢ | 2100 -
o | 1400 | 1400 | 1400 -
70 90 Q¢ a0 -
400 4C0 00 - -
156 | - - - -

asersl cenm bre:
hewgenyel

T huninorag e

SRS TR

e 19 R lisnd H

Pl 1 - Plgya e
TN AS —— fleamds romer

Pull tost on beods: .
d £ CA o 0N in direction of leads.
g~ (18 @ H i direeticn ot leods

2 e Flauc b mascticed)
Ek ce. arw 3ede aczonding 0 IEC 0064-2-21
"2t pasal coto bores Vibrotion:

! !{ :hoog e}

& hewrs of 30, 2000 He ond 075 mm
displocement orplitude or 10 g in
atcondancs «ith IEC 600¢8.2.6
Encopsutation: Low oir dansity:

Sokent-resizier, e retardent plastic 1o = 10 mbor in occordonce with
o8 with ercay resin senl UL 98 V0 IEC 0068713

Tominations: Tnnai wite Burrp heal:

Marking: Coluur: Res, 400 bumps ot 390 mv sec?
Morirge Biael. Epvivy rpin gk Lod in accordonce with IEC &0068.2.27

T WG iy - Ly

A e+ s 450t e

'Packing
Ailabk ped ard resled up to and

inchiling casa size 15426y 3187/
Foka 27 5 mm,

Deniled tnping inbormation and grophs
ot the end of e catologe.

For further deloil: ond grachs pleose
refee v Technicol tnfcamation,
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