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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 ether 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 todrive the

speaker.
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Lin= 15307 L3n=1.0824  C2n=1:5772 " C4n=0.3827 (5.6)
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6.1 71 Triangle Wave Generator
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nagaunNudNa 3 1Iin lod Tv-566 TroRviLuAaa 10 E 137300 kHz

----SoNrCe Pdrameters
ey G2 2N\, TCML
Pvertical Scale~ p" 2400v
Coupling DC

% Horhzental Scalez 2.500us
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nnuihdgyaun1d9n LM 566 liliursesvnoimemvunavesdayaia i

1 v .
7991 lag 1% 29959810011 Inverting Amp

-+//50urce Parameters

chy/ch2” N\ CH1
verrital.-scale : 5. 00V
‘Qoupling A
b HoriZortal scale: 23,500us

317 62 A0 aRmRene 11 WYY

6.2 MAYIBTAL oy pay

b [ v
dawmitlgviaisnaaouTaoes U sldamanniaeuining o TRHz W14 1 Vp-p

--=-SOuFce”Parameters
chi/jcm : CHL
lvertical Scale 200mv
Coupling A

...... I Horizontal Scale:  250.0us

a

317 6.3 FyaudUNNVUIA 1Vp-p ANUD 1 kHz



----50urce Parameters

chi/ch2 : CH1
vertical Scale : 2.00v
Coupling : AC

Horizontal scale: 1.000ms

----50urce Parameters

chl/chz :  CH2
vertical scale : 2.00v
Cotpiing : AC

HoriZontd¥Scale: 1.000ms

117 6.4 FoyaeilAninains Feedblack TaynfSumfidnssnpnaunudn\chl) fuviay (ch2)

6.3 M PWM tazMsvunm
Tudnyainsiusmmniasa 31 i aaa PWM. W $lad-H1P 0804 Tunstuw nnves

2995 lumuUMAMa A 8RN IaLY Eull-Bridge Ine. MOSFET iinagamuusz 1451 daanann
i g 3 ~ A
¥1 BHO uag AHO aw-MOSFET) saaieadldaini BLO ling af0 vo3lof HIP 4080A &4

dayanai laeilep Wi F151) Dead fime NiAINL A

==~=50urce/Parameters

chi/ch2 : 4 £H1
vertical scale’ 2 500mv
Coupling 7 DC

HoraZontal 5ca]e; 2.500us

----Source Parameters

chi/ch2 : CH2
vertical Scale : 500mv
Coupling 1 DC
Horizontal Scale: 2.500us
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----50urce Parameters

chl/ch2 : CH1
vert1ca1 scale : 2.00v
Coupling : DC
Horizontal Sca1e 2. 500us

--—--50urce Parameters

chl/ch2 - CH2
vertical Scale : 2.00v
Coupling 2 DC
Horizontal sca]e 2.500us

319 6.6 uaAIdYIMINY1T AHO (ch)fenTiounyu) BHO (ch2)adelnd HIP 4080A

6.4  MAvEBNIAY

o

Sadayanauafim

o o

--n~5DUrce Racameters

chl/ech? - CH1
vervical Scate 5. 00V
Coupding : AC

Horizontal scale: 250. Ous

= s uyroyo§ s
51 6.6 uaasdya UMD iwalare binelwan ey

-—---50urce Parameters

Chl/ChZ : CH1
vertical Scale : 20.0v
Coupling - AC
Horizontal Scale: 500. Qus
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-—-—--50Urce Parameters

chi/ch2 s CH1
vertical Scale : 2.00v
Coupling : AC
Horizontal Scale: 500. Ous

YUIANINY 6.5 V AU 500 Hz

Ngaqa 1

o @ - b5 [ A < = = d a
HIMIIANIADUAUBIANNDVDINI L lAeTTisnendamanoIWnIL1A 1 Vp-p 1au 1 Inaaie1minyn 8 Tey

Taolasuanudaiegnu

s a

: ; . ¢
3197 6.1 uaaanansnaliafio inImeus e INoUNHATAiaa- 8 To¥iy daana®uyn 1 Vp-p

oo Q

ANE (HZ) Vouf (Vp-p) AV (VIV) Gain (dB)
10 %) 7.2 WALS
20 72 0] 1115
30 7.5 75 17150
40 7S 75 1750
50 75 75 17.50
60 7.5 7.5 17450
70 7.5 45 17.50
80 7.5 7.5 17.50
90 78 7.6 17.61
100 7.6 %6 17.61
200 7.7 19 17.73
300 7.7 7.7 17.73
400 7.8 7.8 17.84
500 7.8 7.8 17.84
600 8 8 18.06
700 8 8 18.06
800 8 8 18.06
900 8 8 18.06
1k 8 8 18.06
2K 8.5 815 18/58

3k 8.5 8.5 18.58



ﬂ'nN?;(Hz) Vout (V) Av (VIV) Gain (dB)

4k 8.5 85 18.58
5k 9 9 19.08
6k 9 9 16.08
7k 7k 9 9 19.08
8k 9 9 19.08
9k 9 9 19.08
10k 9 9 19.08
13k 8 8 18.06
15k 75 7.5 17.50

6.6 UszanEamveaisas

msmanilszaninmmusasesaiuison 1A lanlSaunis

o4 Efficiency | = [Pout /Ps] <100 6.1)

= o

3 o £ © - 1 Y
Pout BN QQ"!“’V]'NL?JTVW!‘V]“HQ!ﬂu'Ni]i‘lJU'lﬂﬂ'laﬁLL‘U‘ll Full-Bridge ﬁﬂ'lwnﬂﬂ

Vaourppd 8R1 (6.2)
5 = a 4
s Vour pp ﬂﬂ!ﬁ\‘iﬂulmﬂ".’gﬂ
] 9
s Ry ﬂammmumumaﬂwaﬂ

Ps AMAIUYeINALnY IWI8$895 Full-Bridge ifluvhdy

v (6.3)

pw X Ipw

Tas V,, fouseduiio1el#iu21es Full-Bridge Ay 40 v

L ADASYUAT IMAK1U2995 Full-Bridge
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' '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, avallable in 20 lead plostic
SOIC and DIP packages. The HIP4080A includ=s an input
comparator, used 1o fadlitate the “hysteresis™ and PWM

. motes of operation. Its HEN (high enable) lead can force
current to freewhesd in the botiom two external power
MOSFETs, maintaining the upper power MOSFETs off.
Since it can switch at frequencies up to MKz, the HIP4080A
is well suiled for driving Voice Co'; * intors s-vilehirns: sowe
emplifiers and power supplies.

HIP4080A can aleo drive medium voltage brushmotors, and
two HIP4080As can be used 1o drive high perfomente
stzpper motors, since the shorl minimum "on-lime*™ can
provide fine micro-stepping capabiity.

Short propagation delays of approximately 55ns maximize
control soop crossover frequencies and dead-limes which
can be adjusted to near zero to minimize distortion, resulting
in precise control of the driven ad.

The similar HiP4CS1AIC aliows independent contrel of all 4
FETs in & Full Bridge configuration.

The Application Mote for the HIP497 0% is AMN94D4,

Ordering Infonﬁation

PART TEMPERATURE PKG
NUMBER RANGE (°C) PACKAGE OWG. #

HIP40BOAIPT 4D 10 +85 20 Ld POIF E20.2
(Hote 1} {Pb-Eree)
HIP4080AIF 4Dt +85 |20 Ld PDIP E20.3
HIP4080AIB “40 o +85 2C td 30IC K202
HIP40808IBZ -4 0 *€5 20 Ld SOIC M20.3

] {Mote 1) {Pb-Free}
NGTES”

1. Intersil Ph-Free oroducts enploy special Po-ree maecol sets,
melding compoundsidie attach mats:ials and “00% awviis tin
plate tarmination foish, which is compatible with both SnPband
Fb-free soldesing operaiions, Intersd Pb-Fren products are MSL
cassified at Fb-free peak reflow tamrperaiumes that maet or
oxoeed the Pb-free requirements of IPCG/JZ0EC J Swd-020B.

2. Add "7 sulliy for Tape and Reel packing option. HIP4C2IAIF na
avatlable in Tape and Reel.

‘HIP4080A

July 2004 FN3658.7

Features

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

 Boolstrap Suppty Max Voltage to 95VDC

* Drives 1000pF Load at t1MHz in Free Air at +50°C with
Rize and Fall Times of Typicaily 10ns

User-Programmable Dead Tame

Charge-Pump and Booistrap Maintain Upper Bias
Supplies

DIS (Disable; Pin Pulls Gates Low

+ ifiput Logic Threshelds Compatible with 5V to 15V Logic
Levels

* Mery Low Pover Consumplion
» Undervoltage FProtection
Pb-Free Available as an Option

Applications

+ Mediumflarge Voice Coif Motors
~ Full Sridge Power Supplies

+ | Sxitching Powar Amplifiers

> High Performence Molor Conirols
+" Moise Cancellation Systems

* Batlery Powered Vehicles

* . Peripherals
*UPS.
Pinout
HIP4DZ0A
(POIP, SOIC)
TOP VIEW
BHB E [z0] amMo
HEN [2] 13] Brvs
ois [3] 18] aLo
Vga LT_ 17] L3
out [5] 16] Voo
- [¢] [1s] vec
iN- E E] 4Ls
HDEL E E] ALO
LDEL E E] aH$
ARB IE 11} &HO

CALITION: THesS D2vioss 8 SaNve 1 2echosiic. cicharge; Ilbw priper IC Hanagin Frocecures.
1LHSNTERSIL OF 321-7.2¢-7 43 | MR (300 0eLyT) 15 2 regisiened FIOTY Of UTEE] ATeras o,
Copynight Aare { o'punnm lw‘ccw m.ra;wmc:m_mawmm

e pop=6y of NG [RSPAII/E OATRTS.



HIP4080A

Application Block Diagram
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HIP4080A

Absolute Maximum Ralings Thermal Information

Supply Volage. Vp, and Voo .. ooooeevn it 0.3V 16V Thermal Resistance (Typical. Note 3) 644 ("CAW)
LogicllOVottages .. ... ................ 0.3Vt Vpp +0.3V SOIC PackaQe ..........coeeeennnnn.. s . as
Viokage on AHS. BHS . .. -8.0V (Transiem) to &0V (25°C to 125°'C;) PDIPPacka@® .. ..o e i ns 75
Vickage on AHS BHS | | 5.0V [Transieni} 1o 7OV {-55°C to 125°C) Maximum Power Qw‘bm at +85°C

Vchage on ALS, BLE....... -2.0V (Transiens) to +2.0V (Transien) SOIC PICKBGR . . . 2 veverreii et
Voltage on AHB. BHB _ ... .. VMans, pHS -0.3Y 10 Vars, BHS +VDD PDP Packafe .. ... ...t
Voltage on ALO. BLO............. VaLs, 515 -0.3V 1o Vg +0.3V Storage Temperatwre Range . .................

Voltage on AHQ, BHO .. .. ... VaKs, BHS -0.3V o VaMB, guB +0.3V Operaiing Max. Junction Temperature.

lnput Curent. HDEL andLDEL . ... ... . ... .. .. -EmA o BmA tead Temperature (Sciderng 10s)

Prase SlewRate ... ... ......... .. ... 20Vrs {For SOIC - Lead Tips Ordy)

All Vottages relative 10 Voo, unfess otherwise specified.

Operating Conditions

Supply Volage. Vpp and Veg. .o oo o +9 5/ 1w +15v
Vettage on ALS.BLS . .............. ... ..., -1.0V to +1.0V
Vokage on AHS. BHE .. ... Vars, BHS *5V 10 Vs, gus +15V
Input Current, HDEL and LDEL . ... ... ... . .0 -500uA to -50LA
Operating Ambient Terrperature Range . ..o . ..o -40°C 10 +£5°C

CAUTION; SERISES 300Ve NG HSac B ARSGNe MG OTUm Rylings' may [aUse DATRSNON! CAMage 0 Mp Cevre. TINS IS 3 SIess ONy LALN] anT Operanion of the
gdevice gt ihese (v 3y OIREr CORITORS 3hsve M3t (LOared ihe operationyl $ectons of IVs spediftafica I3 no! implied,

HOTE:
3. 6,4 1s measured with the componeni mounted on a low effeciive thermal conguctvty test board in lree ar. Sae Tech Brief TBITO for details.

Electrical SDeCiﬁCﬂ"OﬂS Voo = Yoo = Vars 7 VeHB < 12V, Vg ‘—"VN_5= VBIS = VAHS = VBPB =0V Rm 2 RLDEL = 100K, and
Ta = +25°C. Undass Onherwise Spacifed

Tya-40°C
Ty=425'C TO +125°C
PARAMETERS 5YMBOL TEST CONDITIONS NN | TYR | MAX | M I MAX | UNITS
SUPPLY CURRENTS AND CHARGE PUMPS
Vpp Quiescen: Current 'y} K- = 2.5V, Crher inpuis = OV 8 11 i4 7 1“4 mA
Vi Operaung Currem: 9'0.¢] Cnitputs switching 1= 500KHT. No Load o 12 15 g 15 mA
Vg Guiescert Current ieo |1 = 2.5V, Oeher tnpus = 2o | e - 00| wA
imo=lgo=0
Voo Operating Curten e} 1= 500kHz. No Load ] 125 20 ; 0B 3 mA
AHB, 3HB Qviescent Currert - lar@. targ | 1N-= 2,5V, Other inputs = OV, -80 -25 -11 -£0 -10 uhA
Cpump Ouzpun Current a0 = lgug = 0. A
Voo =Voe “Vare = VeHB = 10V
AHB. BHB Opersting Current TALBOL | | f = 500KkMz. Mo Load gz |12l a5 | 05| 19 | ma
I8HBO
AHS, BHS. AHB, BHS Leakage Caurrert x| VeHg = Vaeg = B0 =002 10 . 10 Y
VaHB = V3HB = T3V
AHB-4HS, BEB-BHE Qpump Vg - lAHB = laup * 0. No Lead 1.3 ] 128 14.0 10.5 145 v
Output Votage YAHS
V|-
VaHs
INPUT COMPARATOR PINS: IN+, IN-, OUT
Offsei Vi ) Vo3 Over Common hode Voliage Range -10 0 +10 B L A ) mV
inpun Sias Currer: B 0 0.5 2 [ 4 uA
Input Offset Curran: o3 -1 ] +1 2 +2 ph
Input Common bode Voftage Range | CMVR ! 1 - Voo 1 VDo Y
: ! -1.5 -1.5
; E

4 | interzy



HIP4080A

Electrical Specifications

VDD = Vor = VARE = VBHB = 12V. Vg5 = VALS = VBt S = VAHS = VBHs = 0V. RHDEL = RLDEL = 100K, and
Ta = +25°C, Uniess Otherwise Specified (Continuved}

Ty=-40°C
Ty=+25C TO +125°C
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP | MAX | MIN | mAX | UNITS
Yoltage Gain AVOL 10| 2 - 10 - | v
OUT High Level Ouviout Vollage Vor | N3 > IN- 1oy = -250pA voo | - - |voo| - v
0.4 -0.5
OLT Low Level Output Votiage Vo, W+ <IN, Lo = +250pA - - 04 - 05 v
Low Levet Ouput Current o1, Vot = 6V es | 14 | w0 [ 20 | ma
High Level Output Currert 10H VouT = v a7 0| 3 F 20| 25] ma
INPUT PINS: OIS
Low Levet Input Voliage Vi Full Dperating Conditions - . 1.0 . 08
High Level Input Vollage Vi Full Operzing Conditions 2.5 - - 27 -
Input Vichage Hysterssis i - 1% . . - my
Low Leve! Input Current I Vin = OV, Full Operating Condisans 5130 | -1000[ w75 | <135 | 85 | wA
High Leve! Input Cumrant | /) M [}¥in 25V, Ful Operating Candiions -1 - s | 0] 0| wa
INPUT PINS: HEN
| Low Leved tnput vokage Vi | Fed Operating Candiions q RN T
High Leved Inpust Vohage Vi Full Operating Condhions 205 o, . 27 -
Input Victixge Hysteresis - as - o - myv
Low Leves input Curren: nw Vi = 0¥ Full Oparating Conditons 280 | w200 [ 150 270 | 130 | pA
High Level Inpu: Currerz hey Vpy = £V, Full Operating Condidons -1 - 1 | -0 | +10 | wA
TURN-ON DELAY PINS: LOEL AND HDEL
LDEL. HDEL Vokage ( VegeLY- [paL = peL = -100uA l 4% I 5.1 I 53| a8/ | 54 | v
GATE DRIVER OUTPUT PINS: ALO, BLO, AHO, AND BHC
Low Leve! Qumpan Vigkage [ Yol IpyT = 100mA 0.7 {085 | 10 | 0% 1.1 v
High Leve! Ouepan Sic'tage vee - Vou Loyt =-100ma 08 | 095 | 11 | 05 | 1.2 v
Peak Pullup Cumen: o+ Mour = o 1.7 2.0 38 14| 49 A
Peak Pulidown Current ‘o Vet = 12V 17 jo24 [ 23 | 13 | 38 A
Under Votiage. Rising Threshold uv+ g1 | sag’| @5 |80 | o5 v
Urder Vorage. Faling Thresho'd Uy E 78 |83 | o | 75 | 90 v
Under Vorage. Hys'eresis b NS }, 025 04 fees |02 |07 | v

5
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HIP4080A

Switching Specifications Vpg = Vee = Vang = VeHp = 12V, Vg =Vars = Vs = Vaus = Vaus = OV, Rupey, = Ryper = 10K

Cy = 1D00pF, ardd 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) Tier - 40 70 - @0 ns
Upper Tum-off Progagation Delay (IN+N- 10 AHOBHO) THRHL - | 50| e - | o] ns
Lower Tum-on Propagation Delay (IN+/IN- to ALOYBLO) TepH 40 70 - @0 ns
Upper Turn-on Propagasion Dalay GHHIN- 1o AHO/BHC) THALH - 70 | 910 - o ns
Rise Time ¥a . 10| 25 - 35 ns
Fall Time Te - 0| 25 35 s
Tum-on Inows Puise Width TovanN-ON &0 - - 50 - ns
Tum-off Inout Puts Widzh TPWIN-OFF 0 | - <0 | - m
Disable Turn-off Propagation Delay TomLow - 45 | 75 - 7] ns
(DIS - Lower Dutputs)
Disacle Turn-off Propagaton Delay TriSHGH - 55 as - 105 s
(DIS - Upper Oupus)
Cissble to Lower T.m-on Propagaton Cetay ToLAK - 45 70 - 20 ns
(DIZ - ALO anc SLY
Refrash Pulse Witth (LD and 3LO) Tassew 240 | 380 | 500 200 | o0G | ns
Disable 1o Upper Eaable (Ot - AHO and BHO) TUBN 43D | 430 - 750 ns
HIN-AHT, S3HO Tum-1, Propagation Delay THENPHL | RHCEL = RLpeL = 10K 4 | 70 - j2a) ns
HEN-AHO. BHO Turmson, Propagaiion Delzy THENALY, | RHDEL =RypeL = 10K | - & | & - 1o ns
TRUTH TABLE
INPUT OUTPUT
IN+ > IN HEN wy oS ALO AHO BLO BHO

X X X 1 0 b} (4] 0

o o 4] o 1 Q 2] o}

B 1 4] g o 1 i 0

4] i 5] a 1 ¢} o i

1 0 c 0 0 I+ 1 0

X b4 i X 0 0 [ 0




HIP4080A

"Pin Descriptions

PIN
NUMBER SYMBOL DESCRIPTION

1 8-8 B High-side Bontstrap supply. Extemnal poctstrap diode and capacitor are requirad. Connect cathode of beotsrap
diode and positive side of bootsirap capacited 1o this pin. Intemal charge pump supplizs 30uA aut of this pin to
mairtain bootsirap supepty. Internal Greuitry clamps ihe bootstrap supply 1o approvimately 12.8V.

2 HEN 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 ouipw stale. When HEN is high AHO and BHO are controlied by DN+N- inputs. The pin can
be driven by signal levels of OV to 15V {no greatar than Vpp).

2 cis DISable input. Logic level input that when taken high sots a3 four cutputs low. DIS high overrides all other nputs.
When DS is taken low the oulputs are controtied by the other inouts, The pin can be oriven by sipnal levels of (Vo
18V {po grester than Vpn),

4 Veg Chip negalive supply. genarally will be geeurd.

& ouT DUTgant of the wput corirol conmparator. This oeput can be used for faedback and hysieresis,

[ e Morenwvering inout of conirol senaarstor. | 84+ is greater than IN-{Fin 7) then ALO and SHO are low levd outputs. -

| and BLO and AHO are tagh lavel outpasts. If IN+ is less than IN- then ALO and SHO are high level outputs and BLO
and AHQO are low level owputs. DIS (Pin 3} highlevel wil override IN+/IN- control For all outputs. HEN (Fin 2) low level
will overnide IN+IN- conirol of AHO and BHO. When switchang in four quadrant mode. dead dme in a ha)f bridge leg
is coniralles by HDEL . and LDEL (Pins 6 and @).

7 e Inveriing imput of control comparatoc See 1M+ (Pin 8) descripiion.

g HCEL High-side tum-on JELay. Contnect resisior ffom this pin © Vg to set Siming curment that defines the um-on delay of
boch high-side drivers. The low-sice drivers iurn-oft with no adjustable detay, so the HDEL resistor guaraniees no
shoat-through by delaying the wm-on of the high-sige drivers. HDEL reference vo'tage is approximately .1V,

9 LDEL Low-side wn-on DELay. Connect resistor from this pin ioVgg torset iiming current that defines the lum-on delay of
bosh kaw-side drivers. The high-side drivers iurn-off with no adjussable delay. so1hz LDEL resistor guarariess no
shoot-through by delaying the tum-on of iha low-sade diivers. LDEL reference vohage is approyimately 5.4V

12 AHB 2 High-side Bootstrap supply. Evtemal doctstrao diode and capadior are reguired. Connect cathode of boolsrap
dicde and positive side o boctsirap capactor 10 1¥s pin. Internal charge pump supplies JuA ow of this gin to
raintain beotsitap supoly. Intemal crsuitry canips the hootstrap supply to approamately 12.8V.

n ARQ IA High-side Outpit. Conneat 1 gaie of A High-side power MOSFET.

12 AHS A High-side Source conneciion, Connec tosouwrce of A High-side power MOSFET. Connedt negainve side of
DOOlSTap capachicr i@ this pin

12 ALO A Lowside Qutput. Cenne<t to gate of A Low-side power MOSFET.

18] ALS A Low-side Source oonnection. Conned 1o source of A Low-side power MOSFET.

15 Wog Positive supply o gate drivers. Must be s3ma potential as VG (Pin 18). Connect to ancdes of two booisirap diodes.

15 VDD [ Positive supply to lower gate drivens, Must be same poential as VOO {Pin 15). De<Ccouple this pin 10 Vgg (P 4).

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

13 8.C B Lowsside Owrpast. Connecs o gate of B Law-side power MOSFET.

12 BHZ ; B High-side Solrce connection, Connettto sourte of B High-side power MOSFET. Connect negaiive side of
] DONSTAD CARICHO™ D this pan

23 =) ‘ 3 High-side Suipat. Conrect 1 gaie of © High-side power MOSFET,




BURR-BROWN®

OPA134
OPA2134
OPA4134

_Sowwndl ... High Performance
AUDIO OPERATIONAL AMPLIFIERS

1——-———‘

FEATURES DESCRIPTION

& SUPERIOR SQU'D QUALITY The OPA13d tenes arenima-low distortion, low noise
1 : 16 - : 0 cperapopal amplifiersafully specified for andio apph-
UG LN S ) o waniofs” A-frue FET mpin,stage was incorporated to
® LOW NOISE: 8nVi#H7 pravide” supenor-sound quality ‘and speed for excep-
@ TRUE FETJUNRPUF 1 = 5pA tionat “dudio performance. Thisyumicombinabon with
o e 2 5P high-output @nive capability and ‘exfellent de perfor-

& HIGH SFEED:. mangcs allows use m)a wide vanety ‘of demandmg
SLEW RATE! 2 )\ipe applirations. If addigenthe=GP A 134 suvide output

swing, 10 witlun TRS0f the rmils. alionws wcreased

BANDWIOJH: SMLZ heddrodmruaking v 1den. foruse in any audio crrcut.

® HIGH QPENLOOP IGAN: 42003 (AUCH) DAL oy AP olse aattred\\s phase
® WIDE SHPRL Y RANS " BSrid . sty Lt e apd Overload Problelns oftenfoutdin com-
® SINGLE, DUAL, AND QUADVERSIONS B el B YV gpepd from

42 SV H8Y povver supphas_Inputicascade cir-
cu Ty provides/exceilent coninion-mode ejaction and
: A niainiaing Jow inpat bias cursut/ovenpts wide mput
APPLICATICONS waltige fauge, mumonzeig disiortion. OPA 134 senies

: €\ AMps, are-mmgy-Zamy stable and prowvade excellenr
® PROERSIGNAL MPCUME WG dimaic behavier pver/a wide rangesof load condi-

® LINE DRIVERS Tons[inchidng gl Joadtapacisance, The dnal and
® LINE R IV quad \werstons fegfute completély ndepéndent cur-
L /SRS curryfordowest eresstall and freefoth from interac-
® MULTIMEDIARUDIO Bon.'everr when ovégdniven or overlpaded
@ ACTIVE RILTERS, Singleand’ dual versiont are aviiable/ i 8-pin DIP
1BR aud SO-§ /ifface-mount pack@ges w standard con-
i 5 % Aguratens, Thedquuad s availabe i 14-pin DIP and
® INTEGRATORS Q12 Srace mount packages. Alldre specified for
® CROSSOVER NETWORKS S0 toe=82"C operafiony’ A SPICE macromodel 15
2vailable foy desigdcapalvsss
CPA3L orAsL
o g N —
OMset s B Orset TAm * all & ] auco
H - - -in A E - R A - 2| -mD

+nD

£-2ip DR, SC-%

N
L]
52
g
5 4 &
> > >
CET
oo
(=== ] ]
2 & 5
o o O

T 14-3ir DIZ
-P0 TP, 502 S0-13

Wt netond Aiport Indalre Pk - Wiing Acdrsts: PO B0 11408 Tecscn, A2 95734 » Bireat ABCries G730 § Tuceoe Sl Tucecn, AZ 3572€ + Tad /529 745-1111 » Twx 910-382-111¢
A NP AR DI SOOWA LI+ FRXL DN 205} 548138 (UL enads (wdy) - Cabie: SBRACCRP - Tesr DSE-S431 + FAX {5204 338-153 + mmediale Frocuct Info: 303 5485132

1934 Bu-Browa Carporetses PDS-1339C Prond = U A Detaczber. 1897



SPECIFICATIONS

Al T, = +25°C, Vy = 215V, anless olheratss noted.

OPA134PA, UA
OPAZIMPA UA
OPALI3LPA, UA
PARAMETER CONDITION L iL] TP MAX UNITS
AUDIO PERFORMANCE
Tots) Harnonle DISIIToNn + NOSe G =1, = Mz Yo ~ I¥mE
R = 200 0.00008 %
R, - E00Q 0.00015 D)
Ireermoculaton OKtorton G =1, 1= 1HZ Vg = IVPD -28 ’ [:£:]
Heaoroomi Y THO « CO%, R, = 2k, Wg = FI1EV 236 o3¢
FREQUENCY RE3ZPONSE
Gan-Banosxin Proauct & MHZ
Sww Randr e 220 Vius
Full Powar BInawioly 1.3 WMHZ
Sewtng Tme 0.1% G = 1. 10V Step. C, = 109pF [ % us
C.Gi% G = 1, 10V Step. C| = 1GOpF i ne
Overmad Recovery Time (Ve = (Gany = vy %3 us.
NOISE i
rout Voiage Notse
Notse Voltage, ! - 20HZ 1 20kH2Z 1.2 pvimi
Koise Density, I = 1XH2 5 nvNFT
Cumment Notse DEnsiy. ¢ = 1z 3 T
OFFAET WOLTAGE
Inout Offset Vorage .5 32 myv
Fa'= =20 0 ~85C 2 2@ v
% Temperalure Ta = =20°C o +B5C 12 [T{" 0w
i Power Supply :PSRR} Vg = £2.5¢ 10 218y a0 196 o8
Charne! Separation [Dual Quad} o, Ry 2 138 G3
o 20RFT, R - 250 330 [
MPUT BIAS CURRENT
nout Bl Currentit Vey -0V =E 1103 FA
¥ Temperaures See Typical Curve 5 nA
noaul Caser Cusrens? Ve =0N 1z 5C pA
INPUT VOLTAGE RLHNGE
common-Mooe Vogige Rings e LR 143 Ni28 v
Common-Mcoe Rafetion Vow = 128V D128 i 26 100 1.}
T, ~ ~0'C 12 -BEC ] 1.}
INPUT IMPEDANCE
Dterenhal 10%. 42 apeF
Common-hacs Vi = =125V 10 12,5V wegs f+1 ¥-4
OPEN-LOOP GAIN
Open-Loog Vo1age Gain Ry = 100 Yo = ~12. 50 10 +53 8V 104 12¢ 3
R, = 380, Vg = - 138V 0 +13.5V 8 126 e5
R = B0 Wy = 128V 10 + 2.3V 104 126 =]
OUTPUT
vorzge Ounvl R =13@Q Qe=pri.s (-2 Y
R, = 2u0 V=3+1.2 1S v
R - £000 -H22 Vipr e v
Outpu: {urrent : 135 mA
Ouipuy: Impeazncs, £.9%2a-LoopS = 30xHZ 001 [o)
Cpen-tocp = {0KHZ 32 o
Lhoat-Cireun Culrent n fa0 mA
Capactive L339 Orlve [Stadle Operarnry . i See Typical Curve
POWER SUPPLY ,
Specien Ogeraimg Vatlage \ | E3H) v
Operating Vozage Range ] 2.5 218 v
QuRECEM Current (per ampEEn ! vb-0 4 5 ma
TEMPERATURE RANGE i i
SpacTies Range ! -40 | e «c’
Opedalng fange -Ef 125 e
swrage i -588 -12% <
Thermal Reusiance. 2y, i
8-Fm DB 190 wTiw
SC-8 Surtace-Maurd 180 <w
142tk DIP 1 [2x] SN
5G-14 Surmace-Mourt i i I 31e I “cw

NOTES [11dBy = 207107 (Vrms/ 77461 ahere Ve b Tre momur OWpUL vaR3ge for andih TED+HNOER 1§ #56 1030 0 0i%. Ses TRD=Noise 1701 {2) Guaranteed
by cesgn |3} Guarankied by waterloved lost o §5% ooitdencs level () High40eed Last 3l 7, = 25°C. (5} Gee "Closed-Loor QUi impedance ve Frequency”
b3 e,

IR « tTIL W INE

~J
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ABSOLUTE MAXIMUM RATINGSY

Suppdy WONAGe. Ve V- 38V
input Voitage e . (v-g-a*u:nfv-n-ow
Output Shart-Clrgue’™ . . . .. COnoRUcus

lapc to s1287C
| =55°C 10 +125°C
Rt
. MO

Operatng TETEeBe
Swrage Tamperabure.
Jurction Tempesalure
Leag Temperature (soidenny, 108}

KROTES. {1) Steeses above Ihese ralinge may causs parmanent damage.
{2) shon-circut! 10 ground, one amplifer per patiage.

PACKAGE/ORDERING INFORMATION

PACKAGE

DRAWING | TEMPERATURE
PRODUCT PACKAGE NUMBER RANMGE
Sirgie
OPE IR 5P Slase TP 206 A 13 +EEC
DFAT 2R 10§ Suace-Mount 32 =070 40 <850
Duat
OPAZ134PA 3P Plastic Op oot ~PC o ~8ET
QFAZT A SU-§ SETace-Mu 132 0 i <8I
Quad
SPALTIEPA 12-Pin PRI CIF 16 —40°C Yo +E5T
OPAITISUA L£0-18 SurataAount px =3 =400 0. +E5°C

MNOTE. {1 For CeTlled crawing and Jmensin tade. [Rase s €nc of cala
€nget. of Appenaix { of Bum-Sroea 10 0ats Book

#, ELECTROSTATIC
Za DISCHARGE SENSITIVITY

This inteprated circuit can be damaged by ESD. Bunr-Brown
recommends dat all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling
and mstallation proceduras can cavse damage.

ESD damage can ranpe from subtle performance degrada-
tion to complete devace falure. Precision integrated circuits
may be more susceptible to damage because very small
paramenic changes could cause the device not to meet it
published specifications.

TYPICAL PERFORMANCE CURVES

AT Ty = #7500 V= 215V R, = 210 Unices QMherLiIsE nited

TOTAL HARMONIC ETORTION ¢ NORSE

¥b FREGUENCY
81
R
M 1 193
— T s 11
201 o= f00 e
«;- 1 - 8
. U1 || 2
g - 101 {4 s
; = 6~-% 3 )i
& T 1T ITH = 7
GEIst —is i
F=G=- .nn— T 10
| A1) = Ivms i1
BN S {11 T
b b ee] 1% 1o 00k
Frequency (=2

SMETE INTERMODULATION 4B TORTION
vE CUTPUT AMPLITUDE

—

:g-:‘l
A=z
ER -0

T

E:Q"A!_‘J‘ —
LITA] — ©F+Te
=

AR (%}

eRa3 3]

IS e

s

Baseire

gt ' 10

Cutput Ampitude VP

Tak nformation provicsd Nerein 6 Deleve: W parehable acwe«er, BURR-BROWN ISEUMEE N0 TeSPON ST R 1ALCUrFcis O omissions SURR-BROWHN assames
A0 respORKIBRY TGt 1 e s O NIE TlonTaen. 33 3RS of SL0h MICIMIGNoN $N3Y D MRVElY 3 é USROS 0N ek Drites #ng specificalions ate subiect o change
without notioe Mo patand givts of 08626 10 iy Of & CHOLRE 06 607123 Porein 3re IMphed O grantad 10 any Tird parly SURR-EROWN does 00t athonze o s arrant

any SURR-IRTINN oot 1o USE I 176 BUpI0T 72 1 536 20 0CF EVTEMe.
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International
TGR Rectifier

HEXFET® Power MOSFET

Advanced Process Technology
Dynamic dv/dt Rating

175°C Operating Temperature
Fast Switching

Fully Avalanche Rated

Description

Fifth Generation HEXFETY gawer MOSFETs from
International Fedlifier utilize advanced processing
technigues o achieve the lowest possible on-rasistance
per ssheon area. This henefit. combined with- the fast
swilching speed and rugaedized lewce designthat HEXFET
power MOSFETSs are welt known for, provides the designer
with an extremely efficient device for usedn a wide variety
of applications.

The T-220 package is universally prefesred for all
commercial-indushal apphications al_power dissipaton
leveistoapprosamately S3wattc Thelowthermalresistance
and low pachage cost of the TO-220 contribute toits wide
acceptance throughout e industry,

Absolute Maximurn Ratings

PD - 91354A

IRFZ24N

ID =17A

Vpss = 55V

Rosiony = 0.07Q

TC-22AR

Parametet

Max.

Units

- & 1. =257C Coninuoas Deain Curtert, Vs & 10Y

17

D@ 12 = 300°C | Comimaious Doais Curment Vaz & 107

o Puised Drain Current -

Po@Tc = 25°C Power Dissipation

12
65

Lirear Derating Factos

NG Gate-fo-Snurce Yoltage

o
o]

TE we

Ean Single Pufse avalanche Energy i

71 ol

[FY3 Avalanche Current

G

“[Eap Repetitive Avalanche Eneegy

45 mud

Peak Diode Recovery dvidl

50 wins

T Operating Junch:on and
Tom Storage Tempersture Range

-55 w0+ 375

Solgernng Tergerature, for 10 seconds

300 {1.6mm from case) |

Monting torque £.737 or M3 serew.

10 fan (1 1Nm) 1

Thermal Resistance

Parametes

Max.

Units

Fax Jurction-to-Cage

3.2

Facs Zese-to-Sink, Fiat, Gressed Swface

Raua Junclion-to-Amibxent

— &

| Crw

www Irf.com
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IRFZ24N

Electrical Characteristics @ T, = 26°C {unless otherwise specified)

Internationg!
TOR Rectitier

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, g = 1ma
Rosioa; Static Drain-o-Source On-Resistance — | 007 1 | Ve = 10V, lr= 104w
Vs Gate Thieshokd Voltage 20 — 1 440 V| Vos = Wgs, lp = 250pA
3 Forward Transcohductance 45 | — | — | & | Vps=20.lp=10A
fnes Drair-to-Source Leakage Cument a2 pA Voo = 55V, Vgs = 0V
| " | — | ——| 0] Vpg = 44V, Vge = OV, T; = 150°C
[l | Gate-to-Source Forward Lenkage — =T Veg = 20V
G55 Gale-to-Source Reverse Leakage — | — 1106 | nA Wgg = -cOV
Qg Tosal Gate Chamge — | —1 20 | ip = 1A
(73 Gate-10-Source Charge w— | — 153 nC | Vos = 44V
Qg Gate-to-Dram {WMiler s Charge g S i | Vos = 10V, See Fig. 6 and 13 +
taom Turn-On Ceiay Time — | 49| — { ¥pp = 26Y
i Rise Time e L 3 | | o =40A
e, Tum Off Deay Tite N T iy L IR 2 To!
ty Fall Trne — | 27— g = 2k, See g, 10 4
[ intema Drain iInductance ' 45 =, E |- Between fead,
| I " | i ! L s {U2omn.}
I V icrll dlecce toauciercs NCEIIRNNY, |-om packags
M | | and cenier of die confact ¥
Cres input Capacdance 370 —] [Vgs = By
Coss Quitput Cagachance — | 448 |\ — ¥ pF | Vpg= 2oy
Crs Rewerse Transier Capacitance e ] BB | — S = LUANZ See big. o
Source-Drain Ratings and Charactaristics
Parameter Min. ' Typ.| Max. | Unita Conditions
ig Caordinuous' Soute Curent \ Y MOSFET symibat ®
] | 130dy Dooe) (CEZE e 52 /| | snowng e
™ | Pulsed Source Curyent ! T il | integra reverse °
{Body Diodet JIEPEY PN JURCHOn CHoce. N
Ysp Dioae Forwargd Voltage — —— 1.3 Vo T =25°C ks = 104, NVgs = O -
tr Revarse Recovery Tine — 567 33 ns | T;=05C bk = 108
Cr Revarse RecovsryChargs — 1201 180 nC [ cid = 100&Mps 4 |
Notes:

¥ Repetitive roting, pulss weth tisoted by U igns 104, €idt £ 280408, Vog € Vigrias.
max. junsion teroeraare | See fig 11 Tya 175:C <
2. Pulse wncth £ 300us: dulyeycle s 2%,

o
s

Vpo= %W staring T,=25°C L= 1 OmH
Rg= 20801 ize = 104 iSee Figure 123

WWW_ T com



nternaticr 2l IRFZ24N

1ee = 160 voi 1
JOF 15y 0oE i E
12 e i ]
(Xl by I!
z 1
= byt = cor :
= P, - b = 1] 4
2 BRTTCH ¢ WY , 2 BOTTOM &6V [ i
E 5
(&3 L
q L4
u L
O 11 a -
(?) ", Pl 1 v H
s - 3
“é I A
& v ] 18y
a A o # A
& LAne 48y = /
N v :
2355 PLLSE WIRTH 2ys PULSE WISTH
. i b T = 280 . Tg=175'C
3t : 12 16 (B 1 ‘3 150
\.1'35‘ Ceamn-to-Scacewotiaze (V) VDS- Dramn-10-Source Voltage (V)
Fig 1. Typical Ouiput Chiaracienslics, Fig 2. Typical Output Charactenstics,
Tj= 205G T,= 175C
133 8 ] Ty
=3¢
2 0
| o
< 3 g
w
- T oner C
H R e & ¥
=1 PP ® et PR & ot
2 '/f ! ® -
© ; o 4
Pt H i 5wy b1
5 1 1 o fe il e
3 . e =
] ! & E ]
£ 7 . &% e
2 77 &= e
g : & 41
5 3 = -
& /[ & 4t
Y B ] yilpTH s ¢ i V55 E 10
[ - £ 4 P, % '3 £ o4 2C L0 I6 2D &% A5 0D X0 322 180 rEg
g . Bate-gaSourse Yolaged vl T, surction Tempergigre °C:
Fig 2. Typira! Tranaizr O 2raclenshes Fig 4. Normahzed Cn-Resistance

e Temperature
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IRFZ24N

greee pF

Cepacy

¢

lgp - Ruverse Dran Curfent(A)

7o .
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IRFZ24N IR Reclifier
Package Outline '

TO-220AB
Dimensions are shown in milimelers {inches)
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NOTES
1 DHREXSIZNNG & T FRAnCING FER ANIIT14.Lu. 1942, 3 QUTLNE CONFORNE (0 IEDEC OUTIME TO. 20048,
T COATRLLNG DK RO (0CA 4 HEATEND L LEAD MEASURENERTSE DO BCTINCLUTE BUARS.
Part Marking Information
TO-220AB
EXAMPLE - THIS 15 AN (RE1040 -
WITH ASSEMBLY L g O ] .
LOT'CODE 9B1M INTERNATIONAL PART NUMBER
RECTIFIER N> IRF1010-/
029 e o]
R AL AN T DATE CODE
ASSEMBLY -

WW = WEEK

International
TR Rectifier

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

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

iR CANADA: 15 Lincotn Court, Trempton. Ontario LET3Z2, Tel: (Y05) 453 2200

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

{RITALY: Via Liguria 4@, 10071 Borgaro, Torino Tel: ++ 33 11 451 0111

IR FAR EAST: K&H Sldg., 2F, 30=4 Nishi-Ikebukuro 3-Chome, Toshima-<u, Tokyo japan 171 Tel: 81 3 3633 00E6
IR SOUTHEAST ASIA: 1 K Seng Promenacie, Great World City West Tower, 13-11, Singapore. 237994 Tel: ++ 65 833 4630
IR TAIWAN: 1€ FI. Suite D. 207, Sec. 2, Tun Haw South Road, Taipei, 10673, Taiwan Tel: BE5-2-2377-9936
hitp:Mwivid . cony DOaia ond specifications subject o change aithout notice. 499
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LM566C Voltage Controlled Oscillator

General Description

The LMSE6ECN s a genoral purpose voitage controlled csci-
later which may be used to genorata square and triangular
waves, the froquency of which i a very linear tunction of a
control valtaga. Tha trequoncy is aiso a function of an miter-
nal rosister and capacitor.

The LMSEBCN is specitied lor operation over the 0°C to
+70°C tomperure rango.

Festures
8 Wide supply voftage range: 10V lo 24V
B Vory Inoar modulation characteristies

B High temperature stabiity

m Excoliont supply voltage rejection

® 10 to | froquency mnge with fixed capecitor

© Froguency programmable by means of current, voltage.
resistor or capacitor

Applications

B FM modulation

& Signal gencration

& Function generation

B Fraguency shift keying
B Tone goncration

Connection Diagram

Duatkin:-Lino Packogs

GHD Vg

TIMIE CAPACITOR

SOUASE HAvE TUING RESISTOR

ourryl
TRIANGLL TABULATION
nAVE QUIPKT uT
T RIS 2

Order Mum per LM566CN
See NS Package Number NOSE

Typical Application
1kHz and 10 kHz TTL Compatible
Yoltaga Controlled Cscillator
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Absolute Maximum Ratings

i Military/Aerospace spoacified devices ore required,
please contact the Notional Semiconductor Sales
Office/Distributors for availability and specifications.

Powear Suppty Voltago : v
Power Dissipation (Note 1} 1000 mwy
Operabng Tomperatre Range LMSEECN  O°Cto +70°C
Load Tempertum (Soldoring, 10 sec.) +260°C

Electrical Characteristics voe = 12v,Ta = 25°C, AC Tesi Circul

Parameter Conditions LMsesC Unils
Min Typ Max
?;mop““"g gg - :‘7 o 05 1 MHz
VCO Free-Running Gg = 1.5nF
Froquency Ay = 20k -130 0. +30 %
to =10k
Input Voltage Rango Pin 5 % Voo Yoo
gvmn;!';n:’::‘t:nc :oommm 200 ppmC
Supply Voltage A goction 10-20v 0.t 2 *%/iV
- Input Impodance Pin 5 0.5 1 Mn
VGO Sonstivity ;‘:’lg: f’:f"‘"o (o 6.0 6.5 7.2 KHz/V
FMDatwrion 1 10% Deavistion 02 1.5 %
Maximum Swaop Rato i MHz
Swoop Range ] 10:1
Qutput Impodance i
PNnsG 50 k1]
Pin 4 50 n
Square Wave Quipul Lovd Ay = 10k 5.0 5.4 Vp-p
Triangle Wawn Output Lovol Fyp = 10k 20 2.4 vpp
Square Wave Cuty Cyelo 40 50 60 %
Squero Wave Risa Fimo 20 ng
Squarc Weva Fal Time 50 ng
Trionglo ‘Wawo Lineasity ! -+ 1V Segment at 05 . %
L %Veo

Moty 3: The mavimue pnClcn TP gters of T2 LASAOCH i 1507 C. For 0o #ain 1 ohr:A1d Jord o 1ewpiralrsd, Fadiuin (owar dsapstion mudt be

CU81ed DASed on a Thoeal rasliancsd of VISCIN, proton T amtinL

Applications Information

Tho LMS6ECN may be oparmaled from sither a Single supply
as shown in this test circuit, or from a 3plit { ) powor sup-
Py, When oparating rom a spit supply, (o aquare wove
outpul (pin 3) is TTL compatible (2 mA current gink) with ha
addition of a 4.7 kfl resistor rom pin 3 to ground.

A Q.001 pF capacitor is conngciod betweon pina 5 and 6 0
provont parasitic oscilations that may occur during VCO
switching.

2.4 =Ve)
'C| - ___l—

RgCoV

whae
2K < Ag « 20K
and Vg is voitage between pn 5 and pin 1,




Schematic Diagram
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Typical Performance Characteristics

Operating Frequency as a Operating Frequency as 2 Normalized Frequency os o
Function of Timing Resistor Function of Timing Capaditor Function of Control Voltage
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Efficient Fast Rectifier Diod'e

wWww hiptech.com I:.
CASE-DO41

Voltage: 600 Volts
Current: 1.0 A T
Features. ) 10064

Low power toss. high efficiency AN

Low Leakage e

Low Forvard Vollage Drop | |~ T

Hgh Current Capability o L

High p=ed Swiching stond Jn

High Refiability I

High Currery Siage [ I“%‘g

Glass Fassaated Thip Junkticn ‘

100254
- TN

Mechanice! data

Case:GHKolded Plastic i

Epoxy: GUI 94v-0 Rate Flame Retardant ?

Lead: GHii-Sid-202e Method 208¢ Guaranteed Dl ensions 1 tocbes And (Milfimetezs)

Mounting Position: (Any .

Maximum Ratings and ElectricalCharacterics

RATINGS SYM2OL][ . MUR160 UNITS
MAXIMUM RECURRENT PEAK REVERSE VOL TAGE Vi 600 v
MAXIMUM RMS VST 2GE Verus 420 v
MAXIMUM DC BLOSKING VOLTAGE Vie 600 Y
MAXIMUM AVERAGE FORWARD RECTIFIED CURRENTI 3 F
1.375" (9.5mm) LEAD LENGTH AT TA=55*C :
PEAK FORWARD'SURGE CURRENT, 8.3ms SINGLE e - g
HALF SINE-WAVE SUPERIMPOSED|ON RATED LOAD >
TYPICAL JUNCTION CAPACITANCE (NOTE 1) c, 20 PF
TYPICAL THERMAL RESISTANCE (NOTE 2} Rip 15 “CIW
STORAGE TEMPERATURE RANGE. Tera | 55 TO +.150 °C
OPERATING TELRERATURE RANGE V. Tep | -55T@ 1150 °C
ELECTRICAL CrHIARATTERISTICS (A; T, =25°C UNLESS OTHERWISE NOTED)
CHARACTERISTICS SYMJOL] __ MUR160 UNITS
MAXIMUM FORWARD VOLTAGE AT.l, DC Ve 1.25 v
MAXIMUM REVERSE CURREMT AT 25°C In 5 mA
MAXIMUM REVERSE CURRENT AT 100°C n 250 mA
MAXIMUM REVERSE RECOVERY TIME (NOTE 3) Tea 50 ns

NOTE:
1. MEASURED & T 1 0z AND RFPUED REYERSE VOLTACE OF d.0 VOLTS

2 BOTH LEADT ATTATCHED T HEAT S 20+ 2) -1t QOPCER FLATE AT LEAD LENT K frn

3, REVERSE REJCATRY TIST LONDITCHIS iF (- Re 1Ry CARFRO 284

= YR T T T

MES0303000 t

Page 1




INSTANTANEQUS REVERSE CURENT (uA)

PEAR FORWARD SURGE CORRENT (A)

Efficient Fast Rectifier Diode

Whanw.comehiptech.com

- COMCHIP IE

Rating and Characteristic Curves {MUR160)

FIG. LLTEST CIRCUTE DIAGRAM AND REVERSE
RECOVERY TIME CHARACTERISTIC
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Polypropylene (PP} Copacitors for Pulse Applications with
Double-Sided Metallized Elecirodes and Scheopage Conioc?s
PCM 7.5 mm to 37.5 mm

[Special Fac Edcrical Dbta
-‘\ lf?ﬂ/‘!m LIeT R vy mg &9 f"“.’; eyl

B Pulse duty construction Capotitance ronge: Test vohlage: 15U, 2 sec.

8 Seli.hsgling 1000 pF o 15 pF (E12-valves on mouest! Dislectric absorption:

B Very low dissipation foctor Rated vollages: 0.05%

B Negoiive capocitance change YD, 250VDC, 40QVDE, 630 VDC, Voltoge deraling:

verivs temparature WO VDS, 160G VDC, 2000DC, 2500 VDC A volioge denating tactor of 1.35 % per K

B Accerding o Robid 200295/ EC Copacitanca lolerances: mst be applied from +85° C lor DC
. 12 £30%, 15 voltoges ond from +75° C for 8C
Typical Applications . Qperating lemperoture range: volioges.

- 55% g #1007 Raliobility:

For pulse opplications e.g. Climatictest calegory: Cpenticnol tile > 300000 hours
O Swiich moda powar suppliss E57100/ 56 in accordorcs with IEC Foilwre rote: < 1 (1105 < U, and 40° C}
B TV and monitor 1efs Insulation resistance of +70° T
B Lighting Cog O3k % 4 x 15 M0
B Avdiosvideo equipmaent tmeon valye: 5% 105 MQ) -

2 033 ks 30000 sec #BAQ xpF

2.Ceo-r;'sf;l;cﬁon e T e imeah volued TOJ00D sect

G 4 o b heasuring voltoge: 100/ 1 min
Dielectric: Folpropytere (FPL4ilm Dissipatisn factors o1 + 2P Cx in &
Capaocitor slectrodes: ot C % Qb pF QT k< C & 10 pf C>1.0uF
Dautile-sicded metallized phistic filn Ltz < 3 104 FER Y
Internal consiruglionss™ M s 10Kz S 4x 104 & 6x 104 -

s 1 5 Ml s, 2e (L 03 L E 1Sk Aes - -

Blac {km Maxwnum pulse rise time:

1= £ lcined ot +

— . s le medh mre. polee des time VY pset ot Tee 40 C :

i ol @) —— I(OAD | 290 VDT |40 VC | S3IVIC {1ZOVD 1410 VI {e0a N CR50 VI
e tcopes¥ 10 10001 18001 (180011 15001112800 1| 8400 19000 | 1o
d g 3300 90| 1200 | 1200 |11200 | 2600 | 84001~ 9X0 | 100
001 7001 MO0 | 10011800 2100 | 30001 3400 | nooo

G083 & 403 8m | 500 | 1800} 2100 | 2100 2100 | -

MP10: 40GVAC, 00 NC. (S NAC IR VAT |1 o 207[ 1150|500 | s0d 400 [ 1400 | 1403 | -

=T el N, 653 100 | (3000 400 70 { w00 e | o0 | -

G lencimoncied | g0 5002 720 | 2001 200 400 | aco | 0] /- -

=< | IVRTRRAT i B 5 8O 00 st - % i -

2 (R S8 .18 B’ o] - - = F -

Mot B o cales equal to the mted voltune

- hpncrag sre
e

Y ¥/ e
Macharical Tests. :

Packing:

P Ve eyt i

T e Pull test on leads: . Asilobk taped ard reeled up 1o ond
o CA .G N in direction of leads. inchrling case size 15« 26 % 3157
L% e bl ot Jo (8620 N s dicctien 3t leods Fha 275 mm,
i ceamrade ac-:ovding 1 IEC ¢0068.2-21
R T raralccnsonibryes | Vibrotion: Delniled nping information and grophs
| R & hewss o 102000 e ond 075 mm ot the end of e catologue.
[ adiinitate A displocement omplitudeor 10/ in

ateordance with IEC 60068.2.6
Low oir damity:

o = 10 mbor i occordonca with
EC 500¢8-2-13

Encopsutation:

Sokient-resis Horr = retordant plastic
o8 with ety resin el UL 98 V0
Tominalions: T wire

Marking: Calonr. Ros Bump tast:
i °’I‘f!"g' ,(.f:”.“"":_‘_“'" . 400 bumps ot 390 v sec? For further deloil: and grghs pleose
Norlirnge Biach. Epeier roiin zauk Bed in accordonce with IEC &0068.2.27 rafae 1 Technicol tnfcamation,

.06





