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Abstract

This thesis presents the development of soft beef stimulator by using electricity to make
the stimulation process more convenient and time saving. This stimulator is designed to be smaller
than previous models, which can adjust the voltage level from 50 to 90 volts dc, and the pulse-width
can be varied from 10 to 40 milliseconds. The results showed that the equipment is able to work
correctly in every functions and the stimulated beef is softer depending on the voltage, pulse-width,
and time. However, the use at the voltage level of 50 volt and 90 volt have errors about 2.96 and
7.29 percent, respectively. In addition, the stimulation time at 90 volt should not more than 3

minutes, because the area of beef connected with the probe will be bumt and unappetizing,
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L L
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1 (2.13)
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Duty ratio (D) BRI INTUNOUTIAU (Voltage gain) (V7))
0.0 1.00
0.1 1.10
0.2 1.25
0.3 1.43
0.4 1.67
0.5 2.00
0.6 2.50
0.7 3.33
0.8 5
0.9 10
1.0 infinity
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1N4001 - 1N4007

1.0A SILICON RECTIFIER

Features

¢ Diffused Junction

¢ Low Forward Voltage Drop
®  High Current Capability
®  High Reliability

¢ High Surge Currént Capability

}'—A—+—B—>|<_A—ﬂ

!

_¥
] I ]
Mechanical Data | C
¢ Case: Molded Plastic ) D
® Temminals: Plated Leads Solderable per Do
MIL-8TD-202, Method 208 ro— in -
¢ Polarity: Calhode Band
. F iy 254 —_
®  Weight: 0.35 grams (approx.)
- 039 gram. : B 4.08 5.21
®  Mounling Positlon: Any
*  Marking: Typa Number £ o 9.5
: | D 2,00 272
All Dimsnslons in mm
Maximum Ratings and Electrical Characteristics @r,-26°C unless otherse specified
Single Phase, half wave, 60Hz, reslstive or inductive load.
For capacitiva load, derate current by 20%.
g v | 1N iN | M 1N N N 1N
ONpctikils Symbol | 4001 | 4002 | 4003 | 4004 | 4pos | aoos | door | UM
_Peak Ropeiitiva Raversa Viollago VRRM
Working Peak Reverse Yoltage Viaim 50 100 | 200 | 400 | 600 | 8OO | 10G0 v
DC Blocking Vollags VR
RMS Revetse Voliags VRIRMS) 35 70 140 | 280 | 420 | 560 700 v
Average Rectifiad Culpul Current ” 10 A
{Note 1} @Y, =75°C :
Non-Repalitive Paak quwérd Surge Coment
0.3ms Single half sine-wave supsrimposed on [FSM 30 A
reled load (JEDEC Method}
Forward Voliaga ®=10A | v 1.0 y
‘Peek Reverse Current @T, =26°C - 50 oA
Al Raled DC Blocking Vollage  @T, = 100°C 50
“Typleal Junction Capasitanca (Note 2) Cr 15 pF
Typical Thermal Resistance Junction lo Ambient RosA “gn KW
{Nole 1)
"Opsrating Tompsralure Range ) 5510 4125 G
Storeige Tempsrature Range Tsta -65 t6 +150 G

*Glass passivated forms are available upon request

Note: 1. Leads malmaiied atamblen temperalure a1 a dls!'an_ce of 9.5imm Irom the case
2. Maasurad at 1.0 MHz and Appliad Revarse Voltage of 4,0V D.C.
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Data Sheet No. PD60147 rev.U

International
TGR Rectifier  IR2110(1-2)(S)PoFIR2113(-1-2)(S)PbF

HIGH AND LOW SIDE DRIVER
Features Product Summary
* Floating channel designed for bootstrap operation
Fully operational to +500V or +600V VorrseT (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dv/dt immune
* Gate drive supply range from 10 to 20V lot/- 2A [ 2A
¢ Undervoltage lockout for both channels
® 3.3V logic compatible Vourt 10 - 20V
Separate logic supply range from 3.3V to 20V
Logic and power ground +5V offset tonfof (typ.) 120 & 94 ns
® CMOS Schmitt-triggered Inpuls with pull-down . :
® Cycle by cycle edge-triggered shutdown logic Delay Matching Ulgg‘ll'!lg) ;12% ns max,
® Matched propagation delay for both channels ( ) ns ma_x'

® Quiputs in phase with inputs Packages

Description

The IR2410/iR2113 are high voltage, high speed power MOSFET and
IGBT drivers with indepenident high andlow side referenced outgut chan-
nels. Proprietary HVIC and latch immune CMOS technologies anable
ruggedized monolithic construction. Logic inputs are compatible with
standard CMOS or LSTTL output, down to 3.3V logic. The output
drivers feature a high pulse current buffer stage designed for minimum
driver cross-conduction. Propagation delays are matched to simpify use in high frequency applications. The
floating chanriel can be used lo drive an N-channel power MOSFET or IGBT in the hight side configuration which
operates up to 500 or 600 volts.

2 16-Lead SOIC
14-Lgad PDIP IR2{10SAR2113S
IR2110/IR2113 .

Typical Connection up (0 500V or 600V
— HO -—‘—I\M@9 T
VDDD# VDD VB T
T e
HINo HIN Vg * o 10
SD o sD — & oLOAD
LINo LIN Vee _f_
Vee © Vs  COM & E)
VGc o——l — LO
(Relerio Lead Assignmens for correcl pin configuration), This/These diagram(s) show elsctrical -
connéclions only. Please rafar toour Appiication Nates and DesignTigs for proper clreuitboard layout.

www.irf.com 1
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[ntermnational
1¢R Rectifier

IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Absolute Maximum Ratings

Absolule maximum ratings Indicals suslained imits bayond which damage to tha devica imay occur, All voltaga param-
glers are absolute vollages referenced lo COM. The thermal resistance and powar dissipation ratings are measurad

under board mounted and stil air conditions. Addilional infoimation is shown In Figures 28 through 35.

Symbol Definition Min. Max. | Units
Va High skie floating supply voltage (IR2110) -0.3 525
(IR2113) -0.3 625
Vs High side floaling supply offset voltage Vp-25 Vp+0.3
Vo High side floating cutput voltage Vg-03 Vp+ 0.3
Veo Low side iixed supply vokage -0.3 25
Vo Low side outpul vollage -0.3 Ve + 0.3 v
Voo Logic supply vollage -0.3 Vgs +25
Vsgs Logic supply offsel voltaga Vee - 25 Yoo+ 03
Vin Logke input vollage (HIN, LIN & SD) Vgg-0.3 Vop+03
dvfdt Allowable offsel supply voltags ransient (figure 2) — 50 Vins
Pp Packago power dissipation @ TA <+25°C {14 lead DIP) — 186 W
(16 lead SOIC) — 1.25
RTHIA Thamnal resistancs, junction to ambient {14 lead DIP) - 75 .
{16 Jead SOIC) — 100 G
Ty Junclion temperature — 150
Tg Storage temperature -55 150 °C
T Lead temperatura {soldering, 10 ssconds) - 300

Recommended Operating Conditions
The inputioutpt fogle iming diagram is shown in figure 1. For proper operatlon the devics should be (jsed wilhin the
racommended condilions. The Vg and Vs g offset ratings are lestad wilh all supplies biased at 15V differentlal. Typica)
ratings at other blas conditions ara shown in figures 36 and 37.

Symbol Deflnition Min. Max. Units
Va High side floating supply absolute voltage Vg+10 Vg +20
Vs High side floating supply olfset voltage  {IR2110) Nota-1 500
{IR2113) Note 1 600
Vho High sida foating cutput votaga Vs Vi
Vog Low side fixed supply voltage 10 20 v
Vio Low side oulput voltage 0 Veo
Voo Logic supply vollage Vgg+3 Vgg +20
Vss Logic supply offset voltage -5 {Nole 2) 5
Vin Logic Input voage (HIN, LIN & SD) Vss Vpb
Ta Ambient temperature -40 125 °C

Note 1; Loglc oparational for Vg of 4 to +500V. Logic state held for Vg of 4V to -Vpg. (Pleasa rafer 1o the Dasign Tip
DT97-3 for more details).
Nota 2: When Vpp < 5V, the minimum Vgg ofiset Is mited lo -Vpp,

2

www.irf.com




International
ToR Rectifier

Dynamic Electrical Characteristics

Vaias (Yee, Ve, Vop) = 15V, Cp = 1000 pF, T = 25°C and Vgg = COM unless ofherwise spacified. The dynamic
electrical characleristics are measured using the test circuit shown in Figure 3,

77

IR2110(-1-2)(S)PbF/IR2113{-1-2)(S)PbF

Symbol Definition Figurg | Min. | Typ. |Max. | Units [Test Conditions

ton Turn-on propagalion delay 7 — | 120 | 150 Vg= OV
1ot Turn-off propagation detay 8 — 94 | 125 Vg = 500VIB00V
lsd Shutdown propagaticn delay 8 — | 110 | 140 ns Vg = 500V/600V
iy Turn-on rise tme 10 - 25 35
kt Turn-off fal tima 11 — 17 25
MT Dalay malching, HS & LS  (IR2110) — — — 10

wm-onfoff {IR2113) - — — 20

Static Electrical Characteristics

Vaias (Vec. Vas, Ypp) = 15V, Ta = 25°C and Vigg = GOM unless otherwise specified. The Vin, Vi and IiN parameters
are referonced lo Vg and are applicable Yo all threa logic input leads: HIM, LIN and SD. The Vg and Ip parameters are
raferenced to COM and are applicable lo the respectiva outpul leads: HO or LO.

Symbol Definition Figure | Min. | Typ. Max.| Units |Test Conditions
ViH Logic “1” Input vollage 12 9| — | —
ViL Logic *0” input voltage 13 — — | 6.0
Vo | Highlovel output voltage, Vpias - Vo W | - | =]12] v lo = 0A
Voo Low leval output voltage, Vo 15 — — | 01 o= CA
Ik Olfsel supply leakage current 16 — — 50 Vg=Vg = S00VIG00V
lass Quiescant Vag supply currant 17 — | 125 | 230 Vin=E OV orVpp
lace Culascent Voo supply current 18 — 180 | 340 VA Vin =0V or Vpp
lgpp | Cuiescent Vpp supply cument 19 — | 15 | a0 Vi = 0V or Vpp
fine Logic *1” input bias curenl 20 - 20 40 VIN =VDD
- Logle 0" input bias curran) 21 —_ — | 1.0 Vi =0V
Visuvs | Ves supply undervoltage positive going 22 15 86 | 9.7
lhreshold
Vesuv- | Vs supply undervolage negative going 23 70 | 82 | 94
threshold
Vecuvs | Vee supply undsrvoltage positive going 24 74 | 85 | 96
thrashold v
Veowy- | Voo supply undervoltage negative golng 25 70 | 8.2 | 94
threshold
los Cutput high short circult pulsed current 26 20 | 25 | — Vo=V, Vin=Vpo
A PW<10 ps
o Qutput low shoit circuit pulsed current 27 2.0 25 | — Vo=15V, Vjy=0V
PW< 10 ps
www.irf.com 3



IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF nlernaliona

T¢R Rectifier

Functional Block Diagram

1
: ! IR
' 3 | W I
vm+—+ y petec L[z :
. R e PlLSE R 1o
8 FLTER|—5 .
| Vool¥ee |
HNg—4- §} LEVEL[) | -
130 ! SHIFT PULSE“IE v,
! | GEN I |
|
!
: | Lt A
G I
DETECT
VmNch - l
LEVEL ) - Lo
SHIFT |
DELAY :
CoM
|
_ ML e A LN S S TN e NI ]

Lead Definitions

Symbol| Description

Vop Logic supply

HIN Logic input for high side gate driver output (HO), in phase
8D Loglc input for shutdown

LIN Logic Input for low side gate driver output {LO}), in phase
Vss Logic ground

VB High side floaling supply

HO High side gate drive output

Vg High side floating supply relum
Ve Low side supply

LO Low side gate drive output

COM Low side retum

4 wwrw.irf.com



wA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVE056) — MAY 1976 — REVISED MAY 2003

® 3.Terminal Regulators ® High Power-Dissipation Capability
® Output Currentupto 1.5 A ® Internal Short-Circuit Current Limiting
® [nternal Thermal-Overload Protection & Output Translstor Safe-Area Compensation
KC (TO-220) PACKAGE KTE PACKAGE
(TOP VIEW) (TOP VIEW)
4
Q :‘,:iOUTP‘UT
g O ——— COMMON % T OUTPUT
& F——==INPUT =
o = — COMMON
KCS (70-220) PACKAGE 3 1 INPUT
{TOP VIEW)
———
=z
2 === QUTPUT
£|O ——— COMMON
8 ——— INPUT

descriptionfordering information

This series of fixed-voltage integrated-circuit veltage regulators is designed for a wide range of applications.
These applications inglude on-card regulation for elimination of noise and distribution problems assccialedwith
single-point regutation. Each of lhese regulators can deliver up to 1.5 A of output cuirent. The internal
current-limiting and thermal-shutdown features of these regulators essentially make them immune to overload.
In addition to use as fixed-voltage regulators, these devices can be used with external components to obtain
adjuslable output vollages and currents, and also can be used as the power-pass element in precision

regulators.
ORDERING INFORMATION
v [Yoew Prcrace! gt || mancams

POWER-FLEX{KTE) Reel of 2000 | wA7805CKTER LATAO05C

5 TO-220 (KC) Tube of 50 M?BQSCKC LATBOSC
T0-220, short shoulder (KCS) | Tube of 20 PATBOSCKCS ’
POWER-FLEX (KTE) Reel of 2000 | pA7B08CKTER WATBOSC

8 TO-220 (KC) Tube of 50 WATBOSCKC

- HATB08C

T0-220, short shoulder {(KCS) | Tube of 20 PATB0BCKCS

10 POWER-FLEX (KTE) Reel 072000 | WA7B10CKTER PATBI0C
TO:220 (KC) Tubie of 50 HATB10CKC PATB10C

°Clo 125°C - - - - - -

POWER-FLEX (KTE) Reel of 2000 | pA7812CKTER pATE12C

12 TO-220 (KC) Tube of 50 pA7812CKC LATE26
TQ-220, shiort shoulder (KCS) | Tube of 20 PA7812CKCS
POWER-FLEX (KTE) Reel of 2000 | wA7815CKTER BAT815C

15 TOR220 (XC) Tube of 50 PA7B15CKC LATBASC
TO-220, shoit shioulder (KCS) | Tube of 20 WATB15CKCS

- POWER-FLFX (KTE) Reel of 2000 | pA7824CKTER pATS24C
TO-220 (KC) Tube of 50 pAT824CKC uATE24C

?Package drawings, standard packing quanlties, thermal dala, symbdlizalion, and PCB design quidelines are available at
wwrw li comistipackapes.

Piease be awate that an important notice conceming evallabilily, standard wairanty, and use in critical applicalions of
Texas Instruments semiconduclor products and disclaimers thereto appears at the end of this dala sheat.

PRODUCTION DATA Inormation Js catrent o5 of publicallon cite, Copyright © 2003, Textas Instrumants Incorporated
Prodects conlom lgapecﬁﬂ.lml p-etll.h lems of Toras bnstimeris

estivged dl paraaslore. cos Tl ey o ¢ TEXAS
INSTRUMENTS

POST OFFICEBOX 655303 ® DALLAS, TEXAS 75265 1
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uA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLYSO56) — MAY 1976 — REVISED MAY 2003

schematic

L'

]

o
[
-l

hl.k \' Ij_' QUTPUT

ANA

[
L]

S

COMMON

absolute maximum ratings over virtual junction temperature range (unless otherwise noted)t

Input voltage, Vi1 RATB24C L. . o e 40V

Allothers/ | . 1< f b 0 AN N N 3BV
Operating virtual junction temperature, Ty ... o e 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds  ........... ... ... .. ..oo.. 260°C
Storage temperalure Fange, Tag . oo —65°C to 160°C

t stressesbeyondthose listed under “absclule maximum ratings™ may cause permanent damage fothe device. These are stressratings only, and
functional operation of the device et these o any other conditions beyond lhose indicated under "recommended operating conditions™ is not
Imphied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

package thermal data {see Note 1)

PACKAGE BOARD Byc 9JA
POWER-FLEX (KTE) High K, JESD 51-5 PO 23°CW
TO-220 (KC/KTS) High K, JESD 51-5 Jca 19°CIW

NOTE 1; Maximum power dissipalion isa funclion of 7)(max), 84, and TA. The mayimun allowable power dissipalion at anyallowable aribient
temperature Is Pp = (T max) — Ta)/8, 5. Operating at the absdlute maximum T of 150°C can affect reliability.

b TeEXAS
INSTRUMENTS

2 POST OFFICEBOX 655303 * DALLAS, TEXAS 75265



81

pA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056.4 — MAY 1976 - REVISED MAY 2003

recommended operating conditions

MIN MAX| UNIT

pATB05C 7 25
PATHO8C 105 25
PATBIOC 125 28

A Input voltage A"
WATBI12C 145 30
WATB15C 175 0
HATB24C 27 38

lo Oulput cuirent i5 A

T Operating virtual junction lemperalure | PA7BOOC series [} 125 °C

electrical characteristics at specified virtual junction temperature, V|, = 10 V, Ig = 600 mA (unless

otherwise noted)

pHA7805C
PARAMETER TEST CONDITIONS 1t UNIT
MIN  TYP MAX
= = 25%C 48 5 52
Oulput votlage lo=5mAto1A, Vi=7TVie20V, v
Pps15W 0°Cto125°C | 4.75 525
. 4 Vi=7VIo25V 3 100
Input voitage regulalion - 25°C mv
Vi=8Vio12v 1 50
Ripple refection Vi=8Vlo18Y, f=120Hz 0°C to 125°C 62 78 dB
. lo=5mAloiSA 15 100
Output voltage regulation : 25°C mV
Ip =250 mAte 750 mA 5 50
Oulput resisiance I=1kHz 0°C to 125°C 0.017 o
Temperature coefficient of output voltage | 1o =5 mA 0°C to 123°C -4 mvFC
Output noise vallage =10 Hzto 100 kHz 25°C 49 uy
Dropout voltage lo=1A 25°C 2 v
Bias currenl 25°C 42 Bl mA
Bins burrent ch V=7 Vie25V 13 A
as current change o -
9 IG=BmA1A 0°C to 125°C v
Shorl-cireuit culput current 25°C 750 mA
Peak output current 25°C 22 A

1 Pulse-testing techniques maintain the junclion temperature as close to Ihe amblent temperalure aspossible. Thermal effects must be taken into
account separately. All characleristics are measured with a 0.33-juF capatitor across the input and a 0.1-uF capacitor deross the output.

¥ Texas
INSTRUMENTS

POST CFFICE BOX 655303 #® DALLAS, TEXAS 75265



1LA7800 SERIES

POSITIVE-VOLTAGE REGULATORS

SLVS058) — MAY 1976 — REVISED MAY 2003

electrical characteristics at specified virtual junction temperature, V=14 V, g = 500 mA (unless

otherwise noted)

HA7808C
PARAMETER TEST CONDITIONS TJ‘I' UNIT
MIN  TYP MAX
Ig=5mAte =105Vte23 V, 25°C 77 8 83
Olmpm voltage 1%5 15W : = ¥ 0Cto125°C | 7.6 8.4 v
Input voltage regulation V1= 105 V o5V 25°C § 169 my
V=1 Vte 17V 2 a0
Ripple rejeclion Vi=11.5VIo 215V, =120Hz 0°C to 125°C 55 72 dB
Qutput voitage reguiation lo=5mAlo12A 25°C LI mv
lo =250 mAlo 750 mA 4 80
Oulput resistance f=1%Hz 0°C to125°C 0.016 0
Temperature coefficient of outpul voltage |l =5 mA 0°Cto125°C -0.8 mvFrC
Qulpul noise veltage f=10 Hz lo 100 kHz 25°C 52 uv
Dropeut vellage lo=1A 25C 2 \Y
Bias current 25°C 43 8| mA
Bias currenl change YiZ 105 Ve oV 0Cto125°C L mA
lp=5mAto1 A 0.5
Shert-cireuit oulpul current 25°C 450 mA
Peak output cuirenl 25°C 22 A

T Pulse-testingtechniques malnialn the junclion temperature asclose tolhe ambient temperalure as possible. Themal effacts must be taken into
accoun! separately. All characterislics are measured with a 0.33-pF capacitor across the input and a 0.1-pF capacitor across the output.

electrical characteristics at specified virtual junction temperature, V| =17 V, Ig = 500 mA (unless

otherwise noted)

PATSI0C
PARAMETER TEST CONDITIONS TJ‘I' UNIT
MIN TYP MAX
lp=5mAlto 1A, Vi=125Vio 25V, 25°C 9.6 10 104
Oulput voltage v
pul veleg Fpsi5W 0°Cto125°C | 95 10 105
) VI=125Vio28V 7200
Input voltage regulation 25°C myv
Vi=14Vto20V 2 100
Ripplerejection Vi=13Vio 23V, =120 Hz 0°C Lo 125°C 55 71 dB
. lp=5mAto1.5A 12 200
Qulput voltage regulation 25°C mv
[y =250 mA 1o 750 mA 4 100
Qutput resistance f=1kHz 0C to125°C 0.018 3
Temperalure coefficienl of oulput vollags | o =5 mA 0°Cio125°C -1 mvFFC
Oulput noise voliage = 10 Hz to 100 kHz 25°C 70 Y
Dropoul vollage lo=1A 25°C 2 v
Bias cument 25°C 43 38| mA
i Vi=125Vto28V 1
Bias current change 0°C to 125°C mA
lo=5mAfo1A 0.5
Short-circuil oulput current 25°C 400 mA
Peak oulpul turrent 25°C 22 A

T Pulse-testing technigues maintain the junclion temperalure as close tothe ambient temperature as possible. Thermal effects must be laken into
account separgtely. All chardcteristics are ineasured with a 0.33-uF capacitor across the input and a 0.1-pF capacitor across Lhe outpul.

{'P TEXAS
INSTRUMENTS

POST OFFICE BOX 555303 # DALLAS, TEXAS 75265
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pA7800 SERIES

POSITIVE-VOLTAGE REGULATORS

5LVS056] — MAY 1976 - REVISED MAY 2003

electrical characteristics at specified virtual junction femperature, V) = 18 V, 1o = 500 mA {unless

otherwise noted)

. nA7812C
PARAMETER TEST CONDITIONS TJT UNIT
MIN ¢ TYP MAX
lo=5mAtat Vi=145Vi0 27V, 25°C s 12 125
Oulput vellage POD <15W * | 0°Cio125°C | 114 126 v
) Vi=145V 1030V i0 240
Input vollage regulalion 25°C my
Vi=16Vie 22V 3 120
Ripple rejection Vi=15V1io 25V, =120 Hz 0°Clo 125°C 55 74 dB
Oulput voltage regulation lo-SmAl13A 25°C 20 my
Iy = 250 mA 1o 750 mA 4 120
Oufput resislance f=1kHz 0°Clo 125°C 0.018 Q
Temperature coeficienl of orlput valtage | 1o =5mA G°Clo 125°C -1 mvFrG
Cutptt nolse veltages f=10 Hzto 100 kHz 25°C IE] Y
Dropout vollage lo=1A 25°C 2 v
Bias curreni 25°C 43 8] maA
Bias curreni change V=15V 0°C to 125°C mA
lo=5mAlo1A 05
Shorl-cifewit cutpul currenl 25°C 350 mA
Peak culpul current 25°C 22 A

T Pulse-tesling lechnigues maintain lhe junction temperature as close tothe amblenl temperature as possible. Thermal effects must be taken Inlo
actount separalely. All characterislics are measured with & 0.33-uF capacitor across the input and 4 0.1-uF capacitor across lhe oulpul.

electrical characteristics at specified virtual juriction temperature, V| = 23 V, Ig = 500 mA {unless

otherwise noted)

PARAMETER TESTCONDITIONS t A1815C UNIT
T MIN  TYP MAK
= = 25°C 14.4 15 138
Oulput voltage lo=5mAto1 A, Vi=17.5V1o 30V, v
Ppsi5W 0°Clo 125°C | 14.25 1575
. s VI=175Vio 30V 11 300
Input voltage regulation 25°C myv
Vi=20Vio 26V 3 150
Ripplerejeclion Vi=185V10285Y, f=120Hz 0°Clo 125°C 54 70 dB
Oulbout volk fali Ip=5mAlo1.5A 28 12 300 iy
ut voltage regulalion
P gereq I =250 mA to 750 mA 4 150
Qutput resisiance f=1kHz 0°C to 125°C 0.019 QO
Temperature coefiicienl of oulpul vellage | =5 mA 0°C to 125°C -1 mvPC
CQutpul noise vollage 1=10Hzto 100 kHz 25°C 90 uv
Dropodt vollage lo=1A 25°C 2 v
Bias current 25°C 44 8| ma
- Vi=175Vi030V 1
Bias ¢urrent change *C o 125°C mA
lp=5mAlo1 A 0.5
Short-circuit cutput cumrent 25°C 230 A
Psak oulput current 25°C 21 A

¥ Pulse-testing lechniques maintain the junction temperature as close tothe amblent temperature aspossible, Thermal efecls must be taken nlo
account separalely, All characteristics are measured with a 0.33-1iF capacilor acress lhe npul and a 0.1-uF capacitor across the output.

'ﬂ’ TeXAS
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electrical characteristics at specified virtual junction temperature, V=33V, Ig = 500 mA (unless
otherwise noted)

. HAT824C
PARAMETER TEST CONDITIONS TJ‘I' UNIT
KN TYP MAX
=57 = 25*C 23 24 25
Qutputvoltage :90 Si?c'\flé " =iy oCloi2sc | 228 %z| ¥
. V=27 Vio 38V 18 480
Inpint voltage regulation - 25°C my
Vi=30VIio 36V 6 240
Ripple rejection Vi=28Vio3BV, f=120 Hz 0°Cto125°C 50 66 dB
Oulput voltage reguletion lp=SmAlo15A 25°C 21 my
toy = 250 mA to 750 mA 4 240
Qulput resislance 1=1kHz 0°Cto125°C 0.028 0
Temperature coeflicient of culpul voltage | lg=5 mA 0°Clto 125°C -15 mvFC
Outpul nolss vollage =10 Hz to 100 kHz 25°C 170 uv
Dropout voltage Io=1A 25°C 2 \'
Bias eurrent 25°C 4.6 8{ ma
Bias current change V=27 VI8V 0°Clo125°C mA
lp=5mAto1A \ ' 0.5
Short-cireuil culpul current 25°C 150 mA
Peak oulput currenl 25C 241 A

T Pulse-testing techniques maintain the junclion lemperature as close to he ambient temperature as possible. Thermal effects must be taken into
account separately. All characterislics are measured with a 0.33-pF capacitor acrass the input and a 0.1-F capacitor acress the outpul.

{" Texas
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3.Terminal 1A Positive Voltage Regulator

GENERAL DESCRIPTION

The LMTBJE_SEH’E;’I?I‘.W&E ferminal posttive raguilators are avallable In the TO-22D package and with
several Tted output volt3gds, making hem uselut In a wide range of applcations. Each type employs
trlernal curmerd Fmiing, themmal shit doan and safe operaling area proecion, making tassendally

Indestruciibla. I adequate heat skking Is
desgned primarky as fxed voilage requia

btan adjustabie voltages and cuments.

TIGER ELECTRONIC CO.,LTD
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Product speciﬁcaﬁqn
LM7812

E]mlu{au. they can defiver over 1A output cumment. Alth
1E, these dévoas can e wead Wi exlamal componen i

ABSOLUTE MAXIMUM RATINGS (Ta=25°C} | )
. P Lol Y
Parametar Symbol [ Typ | Unit % ﬂ: Eﬁr\
Input Voilage v, 35 v S ==
. — L] s
Culpid Vorage Vy 120 v {i! ¥ Iib -
| Peak Curreft L A Ol x H [ '
) . he KT
Operaiig Temparatine. \ o)
Rage i Tens 0-125 o ﬁ}l t
- : . TO-220
Stwage Temparalire Ramge| Tug. | -85-180 | °C
. 3 L8 A
ELECTRICAL CHARAGTERISTICS { Ta= 25°C) _ ,
{Refer o fest clroull, Jo = S00mA, Wi = 19V, Ct= 0.330F, Go=0,1uF Lnless ofiemwlse s pecifiad)
Paramaler | symbo! Test Condbions Min | Typ | Max- 'umt'
Ouput valizge Vo [V 145vio3dy qi6d | 120|123 v
L . v, = 14.5V {o AV in | 240
Line Reguation {Natet) Regine |— — : — my
o ' ¥, =15V bo 22y a0 | 120
Loa0 Reguiation {Note1) Regiag ['a” 5.0mAo! 5 N 120 1y
' B |l *250mA 10 P5AmA 5 | 120:
 Quisstent Coment. L [T=#5°C 54 | 8 [mA
. Ripple Rejectiin RR|[= 12017 Vo= 18VIO30Y | 55 | 73 de:
 Drogout Vortage Vigy, [lo= 1A T,=425°C 2 v
Owpul Redstance I [T=1KHe D18 o
Shart Clrcult Curtent e [V =35V, T, =425C. 230 mA,
* Peak Cumest b |T;=#25°C 22 A
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JBPC15, 25, 35/W SERIES

15, 25, 35A HIGH CURRENT BRIDGE RECTIFIER

Features

! Diffused Jundion

‘Low Retérse Leakega Cwirent

“Low Power Loss, High Efficiency
Electrically I'solat_ad_rh-l_et_al Case for
“haxiuilum Heat Dissipation

! UL Recoznized File 5 E137783

Case to Termins] Tselation Voltage 2500V

_I\féch amical Data

! Casé: Mleial Case with Elecfricatly
Isolated Epoxy

MIL-5TD-202, Method 208
Pelarity: Symbels hMakad on Case

Terminals: Plated Leads Seldersble per

! Mounfing: Throuzh Hole for 210 Serew

' Weighi: EBDPC

31.6 grams {apptox.)

KBPC-W 28.5 gram{ {approx.)

Making: Type Number

W™ Suffix Designates Wire [L
o Suffix Designates Faston 7

¥

4

1
_._a-QF
3 ¥

KBBC KEBPGE:-W
{BPC "KBPC-W
Dim Ainl Afaxt MMin] Xisxy
A 2g ol 18 7ol 28 a0l 38 6
B 1007 11 23 _1a.e7) 11.23
C 15,70 16 70) 17,10} 12.10
n 17,500 1850 1@.00] 11:900
Lafis | 00 Bal 24 46l 3p 50l
enifAn 'ls-_-ﬂnle..[ﬁx.:l 3 ldminal
All Dimﬂu..in_mm'.__.

Maximun Rhtinvs and Electrical Characteristics @7

Single Phiaze, half wave, 60Hz, resistive or inductive load:

For capadtive ioad; deiate quisent by 20%.

Characteristics Symbe] -00/W -01;‘“ -02/W -M;‘“ -0 6% -08/ W -10/W] Tnit
-Deak Repetitive Reverse Velisee VRRM 1 .
‘Working Desk Reverie Voliage VRWAL 50 1w | 200 | 400 | 600 | BoD | 1000 | W
DC Blocking Viltsze VR
BMS Reévese Vollage UREMSy 35 | 70 | 1o | 1m0 | 430 | se0 | w0 | v
Averaze Rectifier Qutpat Currént %ch .l,.i 13
@TC GQ'C KBPC2) 0 2§ A
KBPC3) 33
hon Repetnne Peal: Forward S“'EBPC 13 100
_Cunent §.9ms gingle half sine-wak.sﬂ pC2i| IFsM J00 A
Supenmposeﬁ on rsred Tead KBDC 35 100
{JEDEC Methed)
KBPC13 @IF = 7.5 L .
F““":l’d Voltage Drop xppeas @ir = 1250 VFM. 1.2 A
{per element) KEPC35 @IF = 17.54
Peazk Reverse Curzent @TC =25°C IRM 10 paA
At Rated DC. Blocking - Voltag @TC = 125°C| . . 1.0 ma
A o KEBPEC 15 37
1 1:“‘“;’3 forFusing (t = 8.3m)  pppeod 1y 37 A X
Note 1) KBPC 35 664 1
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International _

IR Rectifier IRFP260N
HEXFET® Posver MOSFET

s Advanced Process Techroiogy o

» Dynamk dwdtRating ~ Vpeg =200V

v 175°C CpeEiing Temparaiae

s Fast Bwitching Rpgiom = 0.0402

» Fully Avalancha Rabard

» Easeal Pardlelng Ip = 50A

¢ Simple Drive Requiraments B

Dazrription

anthGanpatonH EAFE TS omi mermatonal Resciier el e scrrned proc es sing
techelgaes o acheve exireeedy oy ontesisbrre per sl conaea ThEberefE,
comblned wih the fazt aviching oeeed ond ngged=ed device dasign thet
H=XFET Pover BOSFETS are well knoan Tor, prmvides ihe designer wih an
exiremety eifident and relahl e device for Lse ina wide vardety of applkcabon s

The TO-247 pxchape 15 prefermed for commercaHndusral applcatians whemn
Hgoer paaer ievels pred uds the e o TO-ZH] deyvioes. The TO-EET 15 shmllar
but=operorintheeanler T-2 78 pacha ge bacauss o | solsed mooringhle.

TO-247AC
Absclute Maximum Raiings
Faramsisr [*ET'R Unlic
L& Te= a3yt | Lacbnicu Comn Cumact, wo 68 10 (7]
g Te= 100" | Conbruoum Oesln Cumed, Yoy £ 10W p A
[T 1ok D Corymesh A g
T 5T o= 251G | Dowet Dmpstan T W
Line e Denedag Fuchy u TR
My vt i e 'i'hh!l f ¥ v
Eyx Zangh 1%ty Fvmbeche Enargyl} C ol
(e Foulmehe Cunohd E] A
Exx Ampt#tw fydmrche EnsrgD i nd
AWk Frude LhnSa Hpcovacy Sl | Ynn
L O prteg dusct g and -Bhis #1158
Tara Sxwvgn Tarmpsidan Rags A
Loddmbkry Tarmponwur, fof 10 aecombs 509 |1 8mm hoo coe b
N:ll.rrbg o, X of WS mewr Hthira{1.TH o
Thermal Resistance
Paramolor Typ. Max, Wnlte
[T et — o
Reca Cichn 2y sk, Find, Genicond Bufmn e — N
Hea B s Arlise —
ww. ifcom
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Internalicnal

IRFP260N
&R Reciifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified}
Parametsr MWIn. | Typ- |Max. | Unite Conditions
Vigajees Drah-to-Source Breakdown Veiage 200 | —|— | V | Vas~ DV Ip=250pA
AVronestiT) | Broakdown VIdtage Temp. GoeMelem | — | 035 |— | WG| Referenca Ia 25°C, b= 1mA
Rrsiory 58ie DrAln-o-Sowrce On-Reststange | — | — 00 | R | Vo=~ 10V, lo=2BA @
Vosigg Gate Treeshald Vollage 20 |— | 40D V| Vpg= Ve, Ip = 25DpA
[ Fonward Transconductance 27 l—|—| 5 | Vog=50V, In=2BA &
DR CLment — | —=| 25 Vo = 200V, Veg = DV
s e Leakage — | — | 2502 BA Vi = 160V, Vs = OV, T; = 180°C
I Gate-ia-Sowsce Foraand Leakags — | — | 100 A Vasg = 20V
3 Gate-to-Sowrc: Reverse Leakage — | —= |-1D0 Vs = -20V
0y Tolal Gale Charge — | — | 234 To = 288
Tn Gateo-Source Chage — |—] 38 | nC | Vpz = 160V
[ Gateto-Draln [ MI=r) Charge — [— [ 110 Vge = 10V
Tty Twn-Cn Dalay Tima2 — | 17 |— Yoo = 100V
1 RIsE Time — | & |— nt Ip=28A
L) TET-COT Delay Time | 55 |— Rp= 1.6
4 Fall Time — | 48 |— Vas =10V @
Betawen lead,
La Trizmal Graln nduckance — | 50 |— 6imem (0.25.)
™ | hom pacdage
Ls Fiamal Solre Indistance = "\ |— and carfler of e conac
Conts Input Capadtanca 4D57 | — Vaz = OV
Co Output Capasiance 803 |— | PF | Vpg =25V
Cra Rewerse Transfer Capaditance — |18t | — [ = 1.0MHz
Source-Drain Ratings and Characteristics
Paramater Min. | Typ.| Max._| tnits CondlHone
Iz CominUous Souree Curment N MOEFET symbal i
(Erady Dladz) A | Enoming the
™ Fulsed SoilETe Cuamenl —|—| 2a Integral reverss "
iBody DicdeyD p-n Junciion doda, x
Van Dicde Forward voltage ——| 13 ¥ | Tu=25"C, Iz = 28A, Vaa = DV D
by Reveree Recavery Time — | 264| 402 | ns | Ty=25°C, lIF=2BA
[*%) Reverse Recavery Charge — 18| 28| pC | oUdl= 1D1ANps @
ton Fonward Tum-0n Time Inrinsic Wim-on €me ks negligble fum-on Is daminated by LgLp)
Holes:

@ Repelthe rating; pul=e widih [mited by

ma. Junclion fernperature.

D Staring Ty=25'C, L= 1.5mH
Ra= 250, I~ 284

T =175°C
@ Puise widlh = AQDpE; duly cycie = 2%.

3 tany < 28A, IXE = 485ANS, Voo = VisRices.
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25C3856 NPN PLANAR SILICON TRANSISTOR

AUDIO POWER AMPLIFIER

DC TO DC CONVERTER
8C-65
®  High Cwrent Capability
®  High Pesver Dissipation T g, ﬂ_is; o
& Complemoniary to 2541492 - W
, 1 oMEcn
FROHT

ABSOLUTE MAXIMUM RATING (Ta=25°)

Charaeleristic Symbot | Rating Unit
Collector-Base Vollage VCBO 180 v
Collector-Emiller Vollage VCEO 180 v
Enilter-Base vollage VIBO 6 v
Collector Cunenl (DC) 1c 15 A
Collector Dissipation PC 130 w
Junetion Tawperahme T 150 °t
Storage Teniperature . Tdg -33~150 5

ELECTRICAL CHARACTERISTICS {Ta=25°¢c}

Characlerristic Symbol Test Condition Min Typ Max Unit
Collecior Base Breakdown Voltage BVCBO IC=5mA  IE=0 180 kY
Collector Emiller Breakdown Vollage BVCEOQ IC=10 mA 180 \Y
Emitter Base Breakdown Voliage BVEBG RBE== 6 v
Collector Cutoll Current ICBO [E=dmA  1C=0 0.1 mA
Emiter Culoff Curreit [EBQ VCB=9%V IE=0 0.1 mA
*DC Current Jain hFEL VEB=4V IC=0 55 160
DC Cument Gain WFE2 VCE=5V IC=lA 50
Collector- Emilier Saturalion Vollage VCE(sal) VCE=SV 1C=3A 20 v
10=5A IB=0.35A - v
Wing Shing Computer Components Co., (HE)1Lid Tel:(852)2M1 9276  Fax:{852)2797 8153

Homepage: hilp:/www.wingshing com E-mail:  weccld@hkslar.con
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