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Acadimic Year 1998

Abstract

This thesis shows the study of theory and method of sending video and audio
signals via an antenna. Signals obtained from video camera or video player is used to modulate a
carrier signal in UHF range before sending. This circuit consists of colpitts oscillator, AM
modulator, FM modulator, RF amplifier and Power amplifier. The function of colpitts oscillator is
to generate a carrier at a frequency of 450 — 550 MHz for video signal. For audio part, the
method of Frequency modulation is employed using a carrier at 5.5 MHz. Then video and audio

signals are mixed and pass to Power amplifier before being sent to the air via an antenna.
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R T By S v EH B ; TR
TRANSISTOR| O A | PACK- | LEAD) Cos~| ~ Hee D] P EUROS
NUMBER”-| L T | AGE |INFO MAX USE |MFR |  EQUIV
25C420 N s |TO77 |NO7 25v| -~ | sv| 8oMA|17sC| 150MWF d z 130TP : DUA | 7 |13%.Dvee
Sy 25C423 NS |TO39 |Lo4 | ~ 4ov| - . 5V| 300MA| 165C| 500MwWF| ~ 250M| 10P 80TP| 20MA| RMG | SAN |BSW54
25C424 NS |TO5~ |Lo4 aov| . 4v| 300MA| 175C| ‘200MWF| -~ 250M| -. 40MN| - 20MA| VMG | SAN | BSW54
25C425 NS |T039 |04 | 4cv| . sv| 300MA| 165C| :500MWF |/ 250M| 10P “80TP| . 20MA| RMG | SAN | BSW54
25C426 NS |TO5 |Lo4 20v|~ . | -4v| 300MA| 175C| "200MWF| 250M| . : 40MN| - 20MA| VMG | SAN | BSW54 .
2sc427 N S |TO18 |LO1 4ov| . sV| 100MA| 175C| ~300MWF| “gom| . 40MN 1MA| RLS’ | OBS | BSW64
25C428 NS |TOt8 |L01 25v| .| -5V| 100MA] 175C| '300MWF 9OM|. . *'40MN| ~IMA| RLS | OBS |BSW64 °
25C429 ° N S |x37 : 25v| - 12v| 2v|® 10MA[ 150C| ‘100MWF|- 200M| . “12MN 1MA| FVG | NEC | BF200
25C430 NS [x37 5 25sv] 12v| 2v| 1oMA|150c| 100MWF{ - 200M| .. | ' 25MN 1MA| FVG | NEC | BF200
25C431 NS |x87 “|Los 15ov| 100v| 4v 30A| 150C| - 200WC e . |- 1oMN]| * 10A| RHEY SHI |BUX21
2sC432’ NS |x87 |Los isov| 100v| av 30A| 150C| ©*200WC X 2 20MN 10A| RHE | SHI |BUX21 °
25C433 NS |x87 |Los | 200v| 140v| av 30A| 150C| = '200wC : J 10MN|  10A| RHE | SHI [BUX21
25C434 NS [x87 |Los 200v| 140v| 4v 30A| 150C|{  200WC =t ; 20MN 10A| RHE | SHI |BUX21
_ | 2sca3s NS [x87 |Los 300v| ocov| av 30a| 150C| - 200WC ; : 10MN|  10A| RHE | SHI |BUX21
25C436 NS |x87 |Los 300v| 200v| 4v 30A| 150C|  200WC om| . 10MN 10A| RHE | SHI |BUX21
25C437 NS |To8 |L12 100v| 60v| sv| 2A1175C 13WC|  100M| . 20MN|" 350MA| VHH | OBS . |oners2
25438 NS |TO8 |L12 75v|  eov| sv 2A]175Cc| - 13wc| 1ooM| . 20MN| - 350MA | VHH | OBS . |2ne2re2
2sC439 NS |TOo5 |io4 | 2sv| . 5vV| 100MA|200C| S500MWF| 200M| . 25MN| 100UA| ALN | OBS |BSW54 |2N2219A |»
25C440 NS |TO5 |Lo4 25v| 15v| 5v| 100MA| 175C| SooMwF| 200Mm| 7P 50TP| 100MA| VMG | OBS [BSW54  |2N2219A |
2SC441 NS [TOos |Lo4 25v| 15v| sv| 100MA| 17sC| "soomwr| 200M| 7P 50TP| 100MA [ VMG | OBS [BSW54 " |2N2219A | |
25C442 NS |TO5 |Lo4 25v| 15v| sv| 100MA| 17sC| soomwr| 200m| 7P 50TP| 100MA | VMG | OBS | BSW54 ~ |2N2219A -
25C443 NS |T05 |L04 sov| 4ov| 3v| 500MA|200C| soOMWF 7oM| 20P 20TP| 100MA | AMG | OBS [BFY50  |2N2297 f°
25C444 NS |T05 |L04 60v| 40v| 4v| 500MA|200C| 800MWF| 140M| -20P| “25TP| 100MA| RMG | OBS |BSW54 |2N2219A
25C445 || NS |TOs |[Lo4 8ov| 60v| 5v| 500MA|200C| 80OMWF| ~ 140M| 20P 30TP| 100MA| RMG | OBS.|BSW54 |2N2219A
25C446 NS [TO5 |Lo4 eov| . 3V| 500MA|200C| B80OMWF|  100M| . 12MN| 100MA | RMG | OBS | BSW54 |2N2219A
25C447 N S {TO60 {L61 V| . av 2A| 175C swr| 10sm| . . 10MN| 350MA| RMG | OBS | BLY28 <
25C448 N S |TO60 |L61 100v| . sV 2A| 175C SWF osm| . 10MN| 350MA | RMG | OBS |BLY28
25C449 N S |TOs0 |L61 7sv| . 5V 2A| 175C SWF osm| . 10MN| 350MA | RMG | OBS | BLY28
25C450 NS [TOB0 |L61 eov| . av 2A| 175C swr|  105M{ . 10MN| 350MA | RMG | OBS |BLY28
2SC451 N S [TO60 |Ls1 100v| . 4v| 1200MA | 200C 25WC 9M| . | 15MN| 350MA|RMG | OBS |BLY28 :
25C452 NS {TO60 {L61 w0v| . 4V |1200MA | 200C 25WC ooM| . 15MN| 350MA [ RMG | OBS |BLY28 :
2SC453 N s |[Tos0 |Le1 gov| - . 4v| 1200MA | 200C 25WC 8sMm| . 15MN| 350MA [ RMG | OBS |BLY28
2SC454 NS |[x21 |5 30v| 30v| Sv| 100MA| 125C| 200MwF| ~ 115M| 4P 60MN 2MA| ALG | HIT |BC182L
2S5C454L NS |x21 |Lds 30v| 30v| 5v| 100MA| 125C| 200MwWF| “115M] 4P 60MN 2MA| ALN | HIT |BC184L
25C455 NS |x21 |L4s 30v| 30v| s5v| 100MA| 125C| 200MWF| - 115M| . 30MN 2MA| ALG | HIT |BC182L
25C456 NS |TO5 |Lo4 sov| 30v| 5v| 600MA|175C| 750MwF| 1oom| . | 10MN|"  80MA | RMG | OBS | BSW54
_| 2scas7 N S |TO77_|NO7 25v| . SV| SOMA| 175C| - 300MWF| _ 100M| 5 80TP . DUA_| NEC |20% DvBE
| 25ca= NS [X21__ |45 30V] 30V| 5V| 100MA[ 125C| 200MWF| 115M| 4P| - 60MN 2MA| ALG | HIT |BC182L
2SCA58K NS |[T092 [L14 30V| 30V| 6V| 100MA|125C| 200MWF| 100M| 4P|  320MX| 10MA| RLS | HIT |BC347A :
2sC458L NS [X21 |L4s 30v| 30ov| 5v| 100MA|125C| 200MWF| ~ 11sM| 4P 150TP 2MA| ALN [ HIT'|BC184L |2N3707 1|5
2SC458LG NS |x21 |uas | 3ov| 3ov| sv| 100MA|125C| 200MWF|  11sM| . 4P 60MN 2MA| ALN | HIT |BC18aL |2na707- |5
+| 2scas9 NS [x21 [L4s 30v|- 30v| Sv| 100MA|-125C| 200MWF|  115M|- 4P 60MN 2MA| ALG | HIT |BC184L |2N3707 |-
25C460 NS [x21 |L45 30v| 30v| 5v| 100MA|125C| 200MwF| 115M| 3P 35MN 2MA| ALG | HIT_|BC182L |2N3710 ;3
2SC461 NS [x21 "|L4s 30v| “30v| 5v| 100MA| 125C| 200MwF| 115M| 3P 35MN 2MA| ALG | HIT |BC184L ““J2NB707 | 4
2sC462 NS |[To72 fLoe | - 4ov| . 4v| sOMA|200C| 200MwWF| 300M| . SOMN aMA| VLA | . 374 s 2
.25C463 NS |[TO72 |LO6 av| . 4v| SOMA|200C| 200MWF| 300M| . SOMN 4MA| VLA |OBS |BFX73  [2N918 - |
2SC463H NS [TO72 |LO06 3sv| asv| 4v| 20MmA|175c| 1soMwr|  275M| OR6 40MN SMA| TIA | HIT
2SC464 N s [TO72 |L06 30v| 12v| 2v| 20MA|200C| 200MWF| 200M| 1P7 40TP 1MA| FRH | HIT
2sC485 N S {TO72 |L06 3ov| 12v| 2v| 20MA|200C| 200MwWF| 200M| 1R7 40TP IMA| FRH | HIT
25C466 NS [TO72 {L06 30v| 12v| 2v| 20MA|200C| 200MwF| 200M| 1R7 40TP 1MA| FRH | HIT
2SC467 N s [TO18 {LO1 20v| . 4v| s0MA|175C| 300MwWF| - 200M| . 20MN| 10MA| VLS |OBS
! 25C468H N s |TO72 |LO6 4ov| .- 15v| 5v| 200MA| 180C| "200MWF| - 300M| 6P| :35MN| 10MA|RMG | HIT
25C469 N S [X37 . 20v| 12v| sv| -‘3oMA| . 100MWF| ~ 125M| . |, - 40MN| SO00UA| ALN | NEC
25C470 NS |TOs |Lo4 150v|  130v| 5V| J00MA| 175C| ~750MWF 8sM| 4P| . 60TP| - 3MA| ALH | SOY
2SCAT NS |TO1 [L02 3ov 5V| 100MA| 175C| 200MWF|~ 8OM| . 25MN| 100MA| ALN { OBS
2sC472 NS [TO1 |L02 30v sv| 100MA| 175C| 200MWF oom| . '50MN| - 10MA| RMS | OBS
25C473 NS [TO1 |L02 70V sv| 100MA| . > oom| . 40MN|  10MA| RMS | OBS
25C474 NS |TO1 |L02 7ov| . 5V| 100MA| 175C| - 200MWF |~ 8oM| . 30MN| > 10MA|< .- | OBS
2SC475 NS |x37 20v| 15v| sv| 100MA| 150C| 150MWF| .som|. . "150MN| “S00UA| ALN | NEC
2 25C476 NS |x37 20v|"15v| 5v| 100MA| 150C| “150MWF| "~ SoM| .*“| "'18OMN| “S00UA| ALN | NEC
2sc4r7 N S |TO18 |LO1 32v|  32v| 4v| 30MA|175C| 145MWF osM| . 80TP| *- 10MA| ALG | MAT
2sC478 N s |TO18 [LO1 sov| 25v| 1v| 120MA|200C| 300MWF| ~ 100M| 8P 20TP| ~ 20MA| ALG | MAT
¢ 2SC479 NS |TO5 |L04 6ov| 5V| 600MA| 175C| ~650MWF| . .= R *:40MN| -~ 100MA|-RMS | OBS
: 2SC479H NS [TO39 {Lo4 | .. eov| ~4ov]| sv| 600MA| 200C|" ‘650MWF] "~ © 20P 40MN| 100MA| AMG'| HIT
25C480 NS |TOs |Lo4 | - 60V sv| 600MA| 175C| “650MWF T i 40MN| T 150MA | ‘RMS | OBS
¢ 2SC481 NS 7039 |Lo4 60v| .45v| sV 1A| 150C| “600MWF| " 100m| 30P| 20,100 “150MA| VMG | TOS
: 25C482 NS |TO39 |Lo4 4ov| . 32v| 5v| 600MA| 175C | 600MWF soM| 30P| ©30/300| “150MA| AMG | TOS
| 25C482-G NS |[TO39 |Lo4 . 4ov| 32v| Sv| B0OMA[-175C| ~600MWF|=*  50M| 30P| .-100MN| ~150MA| AMG | TOS
e |2scas2y “ | NS |TO39 |Lo4 | - 4ov| 32v| 5V| 600MA| 175C| 60QMWF som| 30P|  50/150|- 150MA | AMG | TOS
: 25C482-0° NS [TO39 |[Lo4 40v| - 32v| 5v| 600MA|175C| 6OOMWF soM| 30P 30/90 | *150MA | AMG | TOS
25C483 NS [TO66 " |L43 100v|: . sV 1A[ 150C| - 15wC|  12Mm| .- -~ 60MN| - 150MA | AMH | OBS
25C484 NS [TO39 |Lo4 150v| 110V 5V| 1500MA| 150C| 800MWF| . 10M| < 30MN| - 200MA | AMH | TOS
2SC484-B N S |TO39 [Lo4 150V| 110V | "5V | 1500MA [ 150C| - 80OMWF|- ~10M|~ |  100MN| -200MA|AMH.| TOS
2SC484-R NS |TO39 |L04 |- 150v{ 110V| 5V 1500MA| 150C| 80OMWF tom). - 30/85| 200MA| AMH | TOS
- 25C484-Y NS |TO39 [Lo4 150v| 110v| 5V| 1500MA| 150C| BOOMWF|[ ~~ 10M| - . 50/140( "~ 200MA | AMH | TOS

128




25C1720 -

500MA | AMH | FUJ | BSW86 | 2N4001

~10MA| ALE | HIT |BU408D i

;= 50MA| ALE | HIT |BU408D -
-2S00MA| UMP | TOS | = .
1A| UHP | TOS (8

25C1721

z;i ‘z&;

N'S SVl
4 NS¢ i
b N:S: 8V
£ NS -6V
i) ‘NS 3v
13 NS ¢ 3V
N'SY|T03:" VY
K “N S| X55€ v
£ “N's’|TOPE8 sv
: ‘NS |TOS2 |L21 '140v| - 140v| 8V|
© NS (108 [Los | ctsOv| . L]
i N.S [x56D |L75 S35V 20v| av | 3P|
k T NS i 30V 20V |- P
escieak NS 21 T30V| 20V| 4v 3 9OMN 1MA| FVG | NEC |BF388  |2N3283
| 2sc1674L N §°|TO%2 |L21 30v| 20v| 4V 2p SOMN 1MA| FVG | NEC |BF388  |2N3983
i |2scieram | N s |TOSZ |L21 “3ov| - 20v| -4v 2 OMN | =~ 1MA| FVG | NEC |BF368  |2N3883
o | 2sciers NS |TOs2 L2t [=sov| 30V L] : 3p8|  40/180 1MA| FVG | NEC |BF388 *  |2N3856A°
i. | 2SC1675K NS |Tos2 [L21 oV | - 30v| 5V 30MA| 125C | 250MWF| - 125M|. 3P8 S0MN| *  1MA| RLA | NEC [BF388  |2N3856A |, .
©-|2sctersL: |'N's:|TOSZ |L21 > sov|* 30v| 5V 30MA| 125C| -250MWF| - '125M| " 3P8 60MN| ~“1MA| RLA | NEC |BF368  {2N3856A
¢ |2scie7sM | N'S |TOS2 |L21 sov| »sov| sV|- 30MA| 125C|7250MWF|*: ‘125M| 3P8 4OMN|' "~ 1MA| RLA | NEC |BF368  |2N3856A
2SC1676 NS |xs5e (%55 | - sov|~ 25v| 4v| - 3A]175C| - S0WC| ~ 100M| .. 1OMN |-~ 1A| UHP | TOS
2SC1677 N S |XS5E |X55 s0v| - 25v| 4v|- - SA| 175C| -~ 4SWC|-~ - 200M| " . 10MN 1A| UHP |TOS [* - S0
v | 2sc1678%  |'N'S.|TOPS8 | L32 esv| i | 4v|1500MA|150C| i - 120M] 45P 15MN | S00MA | RMP | TOS i
2SC1679 N S |TOPSS |L32 , 65V |- 85v| 4V ' 3A| 175C 1owc|<>-100M| .. | ‘15MN| “500MA| RMP | TOS ; :
N < R
25C1680 . | NS |XSSE. |xs5 | - 35v| - 18V| 3V 2A| 175C| " 1SWC|*<" 200M | - . 10MN | - 1A| VHP | TOS ; ok
25C1681 NS [To9 |21 sov|  sov| sv| somAl125c| - 200MwF| “-esm|: sP|  200MN 2MA| ALN | TOS |BC184L |2N5089 °
25C1682 NS |Toe {21 |- 4ov| 4ov| SV| SOMA|125C| 200MWF| - 65M| 5P|  200MN 2MA| ALN | TOS |BC184L |2N5089
2SC1683 N S {ToPes |132 | “'200v| 150v| 5V| SOOMA|150C| - "20WC|<" 75M| .. 60/200| 400MA| RME | MAT |BD410 | 2N5658
- | 2sc1e84 NS |TO®2 |L15 30v| . 25v| 5Vv| 100MA| 135C| -250MWF|<- 76M| 7P|  650MX 2MA| ALG | MAT |BC238 | 2N600S
¢~ | 2sc1885 N'S |TO82 (L1 60v|- 50v| 5V| 100MA{ 135C| <250MWF|. >/ 75M| 7P| - 650MX 2MA| ALG | MAT |BC238  [2NG006 -
{1 | 25C1686 ‘NS |TO%2: 153 .| - 40v| ~30V| 4V| 25MA| 135C| --250MWF -~ '276M |- ORE 26MN| - 4MA| TIA | MAT |BF189 L S
i~ | 2sc1687 ‘NS |Tog2' [LS3- |-+« 40v| 25V| 4v| -30MA| 135C| Y:400MWF| '410M| OP5 38MN| - 7TMA| TIA | MAT |BF375 |2N5222 -
i~ | 2sc1688 NS | 1082|153 40v| 7 25v| 4v| 30MA| 135C| “400MWF| -~ 410M| ‘' OP5 38MN 7MA| TIA | MAT | BF375 i
i+ | 2sc1689 NS |X54 |X54 55V o 10/180| “100MA | VHP | MIT | BLXSS5, e
a2 g b 3 i
& | 2sc1698 IN'S |TO3 - |LOS “IKMN|[--*  8A| AHD [‘ORI [ "~~~
2 NS 105 100MN|. .= 12A| AHH | ORI'| - .
/ NS 30/300( ~10MA| TVH | HIT ]
NS 30MN| - 10MA| ALE | HIT |BC384  |2N3033 .
‘NS 100MN| =~ 10MA | RLS | HIT |BSW84 . |2N2222A-
‘N.S S00TP| ~ 1MA| ALH | MIT |BF207  |2N5832%-
& 1NS 250/800( -~ 1MA| ALN | MIT s
: NS ST 60TP|-~ '10MA| AMS | FUJ
NS 80TP |- 60MA| SLG | FUJ
NS 80TP| - 10MA| SLA | FUJ
2SCI7THA.  |-N-S 80TP| ‘= 10MA| SLA | FUJ . T
2sC1712-° | NS 80TP| - 10MA| SLA | FUJ .
28C1713- . |'N.S BOTP| " 10MA| SLA | FUJ = ST
2SC1714 © | N'S 80TP|" -10MA| SLA | FUJ .
2SCI715 -~ |'N § 80TP| © 10MA| SLA | FUJ . R
“loscirie | fiNS = - 10MA| SLA | FUS |+ -
" | 28C1717 NS 100MA | UMP | TOS %
- |2sci718.: . | NS 1500MA | UHP | TOS e N
s l2scirie oINS ~10MA| TVM | FUJ |BF257  |2N5682
5 /NS “10MA| TVM | FUJ |BF257  |2N4927
)
s
s
s
‘s

ziz

+1500MA | UHP |-TOS | - - S
- 4MA| FVG | SOY |BF371- | » . s
“:100MA| AHH | SOY |BD529
100MA| VHP | MIT | ~ =
5MA| TUO | NEC | BFY90

DUA | NEC | 20% DveE
| DUA | NEC |20% ovee | -
=", .| DUA | NEC |20% OvBE | =
<. 100UA| ALG |-HIT4 - .

2400UA| ALN | HIT |BC109

"10MA} AMH | MIT | BC839
<7 2MA| RLG | MIT | BC237
.. 2MA| RLG | MIT |BC238
<2MA| RLG | MIT |BC239 .
1MA | ALG v 5




7= SR ' %
TRANSISTOR| O A |PACK-|LEAD| . v, - Fi | G ] Heg
NUMBER | L'T | AGE [INFO |- MAX MIN | MAX
2502553 . | NS [TO220 (L34 | . soov| 4oov| 7v|  sa[1soc| 4owc| . ; 12MN 3al AHH |TOS| ./
_ | 2scasss NS |ToP3 (L34 | soov| 40ov| 7v| 8A|1s0c| - sowc| . . 10MN 4A| AHE |TOS| -, -
25C2556 NS |TO126 [L70 | . 130v| 4ov| sV 1A| 150C| 1200MWF [ 100M| 20P|  150MN 1A| TVM |MAT| 7
25C2557 NS [Tos2 [L21 60v| .. | sv| SOMA|125c| 250MWF| 11oM| sP| . 4s0TP|  2MA| ALG [MAT| .
25C2558 NS |SPEC | . asv av| 250MA|200C| B30OMWC| . 2R3| - 60TP| 100MA| UMP |NEC). . .
2502550 N s |spec 3sv 3v| 1500MA | 200C|  17WC J1R|  60TP| 300MA| UHP | NEC |- . o
252560 NS |sPEC | . 3v|... | av| 3a|2ooc| aswc| .. | 14R|  eotp| sooMA| uMP{NEC| . oy
2502561 NS |xi9 (145 .| 30v| 20v| s5v| 30MA|125c| 250MWF| 125M| ops| 220TP|  1ma| uLG [maT| . e
; 2502562 NS |T0220 [L34 60v| sov| sv|  sA|1soc| 25wC| eoM| 8P| 707240 1A| AHG [ TOS |- .~ ol
i 25C2563 NS |toPs |34 | 12ov| . | sv| salsoc| sowc| som| eop| 1201P 1A| AHH |TOS | . E
E: 2502564 NS |SPEC L34 | 140v| 14ov| sv| 12al1soc| 12owc| . som| 130p|  ssr2e0 1A| AHH |TOS | . ot
2502565 NS |sPEc L34 | 1e0v| 16ov| sv| 15A[1soc| 1sowc|  3om| 200p| 557240 1A| AHH |TOS | ~ . ofir
25C2566 NS |xis |[Ld5 30v| 25v| av| 15MA|125C| 1sOMWF| 325M| oP8|  4oMN|  1MA| via |MAT| . <
2502567 NS |x2 |27 35v| . | sv| SoMA|125C| 100MWF| 16oM| 3ps| 3s0TP|  2MA| ALG [mAT| . :
25C2568 NS |TO126 [L70 | 300V 7v| 200MA| 150C|  towc| 4om| 3es|  sotP| 10MA| TVH [Nec| . :
25C2569 NS |Toe6 [tos | 1sov| . | 7v|  ea|1soc| aowc| . . 80TP 2A| AHH | .
3 TZsc570 NS 7092 [Li6 25V[ | aV| 70MA| 750C| Z50MWE| BGTP| OR7| _40/200| _ 20MA| SLA | NEC g}
- 25C2571 NS . | . | 100v] 100v] 5V| 10A|125C|  ©5WC|  40M| . 30MN| 4500MA| AHH [SOY | . :
i 252572 N s |To18 [LO1 60V . | 8v| 200MA|200C| 36OMWF| 150M| 3P5|  200TP| .10MA| RLS |NEC| . ;
; 2sC2573 NS |Toe | . ; 12v| . | 7oMA| . | 3oomwF| saTP| . 30/180| 20MA| ULN [TOS| . .
f 25C2575 NS |Tos2 [L40 50v| sov| 6v| 200MA|125C| 30oMwF| 10oM| 3es| o000  1MA| Al [ M| . ;
! 25C2577 Ns|spEc | . | 12ov 6v| eA|1s0c| ewc| 1oM| 110°|  soTP 2A| AHH [SOY | . :
, 252578 NS |sPEC 140v 6v|  7a[1s0c| 7owc|  1oM| 1s0p|  soTP 3al AHH [SOY |, . :
i 2sC2579 N s |sPEC 160V ev| 8A|1soc| sowc| 1om| 2000|  soTP 3a| aHH [sov | . ;
; 25C2580 NS |speC 180V 6v| 9A|1soc| sowc| tom| 2500  soTP 3A| AHH | sOY
252581 NS|sPEC | . | 20v[ . | ev| 10A]150C| 100WC| 10M| 25|  8OTP 3a| AHH [soY| |
252582 N S |TO126 [L70 4sv| aov| sv 1A 150C| 1200MWF| 100M| 12P| 60/340| 500MA|RMG |MAT| . |.
252584 NS [sPec | . 4sv| . | sv|  4a|200c| aowc| . i 60TP| BOOMA| VHP | NEC
25C2586 NS |Toso [Lo4 3s5v av| 400MA|200c| . TWC| . ] 60TP| B0OMA| UMP |NEC| . ;
252587 NS |SPEC [L34 | 150V sv| 10A|1s0C| 120wC|  3sM| 1s0p|  1s0TP 1A| AHH | NEC | . .
2502568 NS |sPEC [L34 | 150V sv| 12a[1s0c| 12owc|  som| 17oe|  1soTP 2A| AHH | NEC
252589 Ns|T0s (05 | 18ov| . | sv| 10a|1soc| 200wc| 3om| 300p| - soTP 2A| AHH |NEC| . e
252580 N'S [TO126 [L70 | 120v| 120v| V| 500MA|150C| 1200MWF|  125M| . 65/330| 150MA| AHH | MAT| . %
2502591 NS 10220 (L34 | 1sov| . | sv 1A|150Cc|  20wC| 125M| . 65/330| 150MA| AHH | MAT| . ;
252502 NS |T0220 (L34 | 180V sv 1A 150Cc| 20WC| 125M| . 65/330| 150MA| AHH |MAT| .
25C2583 NS |Tog [L14 20v| 20v| 20v| 50MA|125C| t1e0MwE| . s00tp|  1MA| ALs | sov
2sC2584 N s [T0126 [L70 4v| 20v| 7v|  SA[150C|  10WC|  75M| 30P| 180"’ 500MA| AHG | MAT
252595 NS |X62E |mo1 38V 3v|1200MA| 175C|  1owc| 4GTP| 5P| 50TP| 100MA| UMP | MAT
252506 N'S |X62E [Mmot 36V av|  4a|17sc|  2owc|1sooMTP| 20p|  50TP| 100MA| UJP | MAT
2502507 NS |x62€ [mo1 36V av|  eA|175c|  3owC| %00MTP| 20p|  50TP| 100MA| UHP | MAT
25C2508 NS [spec | . 20v av| 70MA|17sc| 400MwF| saTP| . 80TP| 10MA|DUA | FUs| . sl
25C2509 | NS [x30 [x3e 20v 3v| 20MA|175c| 200MwF| saTR| . sotP|  7MA| ULN | FW | . 2
25C2600 NS |x3 |x3o 25v| . | 2v| 40MA|200C| 350MWF| 6GTP| 80TP| 20MA| ULA [FUsS| . ;
252602 NS [Tos2 [L48 70v| 70v| sv| 200MA|125C| sooMwF| som| 7P| 250MN| 1MA| ALG | MIT | o .
25C2803 NS |x11 |78 5V| . | 6V| 200MA|125C| 300MWF|- 100M| 3P5| 90/800|  1MA| ALG | MIT
25C2604 NS |To%2 |L21 3ov 5v| 100MA|125C| 200MWF| 11sM| 2ps|  250TP|  2MA| ALN | HIT
25C2605 NS [To%2 [L21 50V 5v| 100MA|125C| 200MWF| 115M| 2p5|  250TP|  2MA| ALG | HIT
25C2608 | NS |x17 (134 | 300v 8v| 50MA|120C| s50MWF| 15M| 2P| 60/200]  3MA| TVH | sov :
25C2607 NS [T03 [Los | 200v ev| 1sal1soc| 1sowc| . : 30MN 5A| AHH | SAK| . L
25C2608 Ns|to3 [Los | 200v ev| 17a|1s0c| 200wc| . . 20MN 8A| AHH |SAK | .
25C2609 NS |xe4 |xes ssv| asv| av| 1sA|17sc|  wrowc| . : 201110| 200MA| AHG | MIT
2502610 NS |Tos2 [L21 | 300v| 300v| 5v| 100MA|150C| sooMwr| 4oM| 4P| 30/200| 20MA| TVE | HIT
252611 N'S |TO126 |L70 | 300v| 300v| 5v| 100MA|150C| 1250Mwr|  4oM| 4P| 30/200| = 20MA| TVE | HIT
25C2612 NS |T0220 [L34 | s00v | salwsoc| sowe| . . 15MN| 1500MA| AHE | HIT
25C2613 NS [T0220 [L34 | s00v | salwsoc| aowc| . . 15MN| 2500MA| AHE | HIT 3
2sC2614 NS 500v wv|  salwsec|  eowc| . . 15MN| 2500MA | AHE | HIT
2sC2615 Ns| .| .| soov v| 8Alwsoc| sowc| . ; 15MN 4A| AHE | HIT :
2sC2618 Ns |tos qlos | soov 7v| 10A[1s0c| 1o0wc| . . 15MN 5A| AHE | HIT
25C2617 NS |Tos [los | soov | 1sal1s0c| 12sWC| . : 15MN| 7500MA| AHE | HIT i
2sC2618 Ns |x2 [i2e 3sv 4v| s00MA|125C| S00MWF| * 25M| 5P| 60r320| 10MA| AMG | HIT X 3
2sceste NS x12 [Lee 30V|. 30V| 5V| 100MA|125C| 150MWF| 115M| 35|  35200(  2MA| ALG | HIT
25C2620 NS |xi2 [Loe 3v| 20v| av| 20MA|125C| 100MwF| soom| opo| 35200  1MA| uLG | HIT
2sC2621 NS |TO126 |L7o | 3s00v| 300v| ev| 200MA|1soc| towc| som| sp| 4or00| tomA| TVE T Fus| .
25C2623 NS |108 |Los | asov wv| 20a|1s0c| toowc| . ; 20TP 8A| AHE | -
{ 2sc2624 NS |Tops [L34 | asov wv|  salsoc|  eowc 10MN 24| AHE
2scoe2s NS |Tops L34 | asov v| 10A[1soc| sowc] . .| - 1omN Al AHE |~
25C2626 Ns |tors (L34 | asov] . | 7v| 1sa|isoc|. sowc| . : 10MN 6A| AHE | .
252627 NS |seec.| . asv| vl avl  2a|wsc|  2owc| . .| _10ns0| 100mMA| vee | mIT
2SC2628 NS |spec | . asv| 7v| avl  aa|asc| Laowc| . : 10/180| 100MA | VHP | MIT
: 2502629 NS |sPec | . ssv| 1v| av|  8a|wsc| ewc| . .| 10r180| 200MA| vHP | MIT
25C2630 NS |xes [xe4 ssv| 17v| av| 14a|17sc|  toowc| . . 10/180| 200MA| VHA | MIT
252631 NS |Tos2 [L21 | 1sov| 150v| sv| S0MA|150C| 7soMwr|  soM| 2p|  6s/450| 10MA| AMH | MAT
25C2632 NS (7092 [L21 | 1sov| 1sov| sv| ‘soma|1soc| . 1wr|  som| 2P| esiaso| 1oMA| AHH | MAT |
25C2633 N's 1020 (L34 | 1sov| 1sov| sv| somA|1soc| 1soomwr|  som| 2p|  es4s0| 10MA| AHH | MAT
25C2634 NS |To%2 |21 ecv| eov| 7v| 100MA|1s0c| 4oomwE| . . 180MN|  2MA| ALG | MAT
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IN FREE AIR AT 25°C W!T_H METAL HEAT

SINK ATTACHED TO DEVICE. E = with case at an elevated temperature

MINIMUM FREQUENCY CUT OFF. 557 INDICATED
K = KILOHERTZ., M = MEGAHERTZ, G = GIGAHERTZ.

Fr= FREQUENCY AT WHICH COMMON-EMITTER CURRENT o

GAIN DROPS TO UNITY: TYPICAL F, CAN BE TAKEN AS

ROUGHLY TWICE F, MIN-

PM - Mp | A
TRANSISTOR | O A |PACK-| LEAD| Vg | Ve | V. \ T T ' ‘|euro| USA |
womeeR. | LT | AGE | NFo | MR | M| M| MAx | mAX [P ToT| MIN [ MR Lt | 0% | se | wrr [Eau gauy :
(EXAMPLE) _ )
2N6513 N S | TO3 | LOS | 400V | 350V eV 7A | 200C |120WC| 3M | 200P | 10/50 | 4A RHE | RCA BUX16C 2N5157 '_ )
NUMERO- | R
ALPHABETIC SUGGESTED“~ 7.
LISTING ggﬁ"—.JeoEc
N = NPN s - ; STANDARD
P.= PNP , POSSIBLE
G = GERMANIUM ‘ : SUBSTITUTE
S = SILICON e
REFER TO CASE- HUGGESTER = ,
OUTLINES -~ ; PROELECTRON
APPENDIX C STANDARD POSSIBLE -
"REFER TO LEAD DETAILS — SUBSTITUTE
APPENDIX B
%‘3{‘{2"&#"6;’”&“&?'3“ CODE |NDlCATlON POSS!BLE' ;
—BA e
VOLTAGE WITH EMITTER OPEN- MANURAE oF iy
CIRCUIT . SEEAPPENDIXF L
MAXIMUM PERMISSIBLE NDICAT! FESTRECTTRRETH £
COLLECTOR- EMITTER : CCOE INDICATION: OF =%+ o~ 2t
VOLTAGE WITH BASE OPEN-CIRCUIT APPLICATION USAGE—_— v i
~| SEE APPENDIX A z
MAXIMUM PERMISSIBLE EMITTER—BASE ;
VOLTAGE WITH COLLECTOR OPEN-CIRCUIT | BIAS CURRENT. AT WHICH CURRENT
MAXIMUM PERMISSIBLE COLLECTOR CURRENT GAIN Wiy IS CHARACTERISED -7
CURRENT GAIN." NORMALLY D.C, (BUT :
MAXIMUM PERMISSIBLE JUNCTION: TEMPERATURE SOMETIMES RELATED A.C. GAIN) AT tc BIAS -
SPECIFIED— WHERE_MIN_("MN7) ONLY IS Jis
MAXIMUM PERMISSIBLE DEVICE DISSIPATION—"F = IN SPECIFIED TYPICAL (“TP”) CAN BE.TAKEN |
FREE AIR AT 25°C: "C” = WITH CASE SURFACE HELD AT AS TWICE MIN AND VICEVERSA

MAXIMUM COLLECTOR CAPACITANCE TYPICA
"USUALLY '} 7O § MAX) —NORMALLY. E
OPEN-CIPCUIT AND 'NDICATED BY * P = = £
PICOFARAD OR “N* = NANOFARAD— —FOR_HF...
DEVICES Cre 1S GIVEN AND PICOFARADS THEN
INDICATED BY “R" INSTEAD OF “P" - =

389




More detailed notes on the symbols and codings used are
given below.

Column headings
V. Collector-base voltage rating with emitter open circuited.
V.. collector-emitter voltage rating with base open circuited.
Vebo emitter-base voltage rating with collector open circuited.
max Fated maximum collector current.
'ﬁ,m rated maximum junction temperature.
Pror mex, fated maximum device power dissipation.
fr mn Minimum common-emitter gain-bandwidth product.
Cob max (1) when units P or N, maximum output capacitance.
, common base.
(2) when units R, maximum reverse transfer capacit-
ance (C,), common emitter.
hge common emitter, short-circuit, current gain : normally dc,
but ac when dc not specified.
Ic (hee bias) dc bias current at which h,, measured.

Umts ; p
= Amperes

C = ©°Centigrade .

K = Kilohertz

M = Megahertz

MA = Milliamperes

MN = Minimum

MWC = Milliwatts, case at 25°C

MWF = Milliwatts, free air 25°C

MWH = Milliwatts, heat sink, 25°C ambient

N = Nanofarads (refers C

P = Picofarads (refers C Qf

R = Picofarads (refers c°'3

TP  -= Typical .

UA = Microampere

Y = Volts .

WC = Watts, case at 25°C

WE = Watt, case in excess of 25°C

WF = Wa\ts free air 25°C

WH = Watts, heat sink, 25°C ambient

Where unit appears in the mlddle of the value it indicates the
position- of the decimal point; e.g. 3P5 3.5P — 35
picofarads) .

" Codes used in body of tables
‘Material-and Polanty’ column codes -

NG = npn germanium; NS = npn silicon; PG = pnp
germanium; PS = pnp silicon. =~

‘Case Outline’ column codes

TO... = Jedec USA registered; X... = . .non-standard

outlme related drawnngs for both series are in Appendix C.
(‘OBS" = obsolete)

i3

5y

2

‘Lead Identification’ column codes ;

. or M.. number of related drawing in Appendix D
(OBS' = obsolete)
‘Use’ column codes
In the three letter code used in this column to indicate applica-
tions use, different systems are used for industrial, consumer
and special applications as follows : :

. Industrial...first letter A, R, S, U, V of 1; each three letters
significant as follows :
(First Letter) (Second Letter) (Third. Letter)

= Audio H = High'current A = Amplifier

R = Rf L = Low current B = Bidirectional

S = Shf M = Medium current C = Chopper

U = Uhf D = Darlington

V = Vhf E = Extra high voltage

I = Inductive G = General purpose
H = High voltage
N = Low noise
P = Power amplifier
S = Switch

2. Consumer...first letter F or T; code significance as follows :

FRH = Fm/am radio, general purpose, high gain
FRM-= Fm/am radio, general purpose, medium gain
FVG = Fm and Vhf (TV) general purpose

TIA = TV, if amplifier <

TIG = TV, if amplifier, gain controlled

TLH = TV, horizontal (line) output, high voltage

TLM = TV, horizontal (line) output, medium voltage . -
TLE = TV, horizontal (line) output, extra high voltage
TUG = TV, uhf amplifier, gain controlled

TUM = TV, uhf mixer

TUO = TV, uhf oscillator

TVE = TV, video output, extra high, voltage

TVH = TV, video output, high voltage X

TVM = TV, video output, medium voltage

3. Specnal

DUA = Dual or differential amphf er pair

MPP = Matched pair

PCT = Point contact transistor -

QUA = Quad assembly

TRl = 3 transistor array

HEX = 6 transistor array

'Suppller column codes

A three-letter code indicating a supplier of the related devuce
according to the detials given in Appendlx F, (‘OBS’ 1mpl|es
obsolete type) ; A
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LF155-LF255-LF355
LF156-LF256-LF356
LF157-LF257-LF357

WIDE BANDWIDTH
SINGLE J-FET OPERATIONAL AMPLIFIERS

s HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

s« HIGH SPEED J-FET OP-AMPs : up to 20MHz,
50V/ius

s OFFSETVOLTAGE ADJUSTMENT DOESNOT
DEGRADE DRIFT OR COMMON-MODE
REJECTION AS IN MOST OF MONOLITHIC
AMPLIFIERS

s INTERNAL COMPENSATION AND LARGE
DIFFERENTIAL INPUT VOLTAGE CAPABILITY
(UPTO Veet)

TYPICAL APPLICATIONS

= PRECISION HIGH SPEED INTEGRATORS

s FAST D/A AND CONVERTERS

= HIGH IMPEDANCE BUFFERS

= WIDEBAND, LOW NOISE, LOW DRIFT
AMPLIFIERS

s LOGARITHIMIC AMPLIFIERS

s PHOTOCELL AMPLIFIERS

. SAMPLE AND HOLD CIRCUITS

DESCRIPTION

These circuits are monolithic J-FET input operational
amplifiers incorporating well matched, high voltage
J-FET on the same chip with standard bipolar transis-
tors.

This amplifiers feature low input bias and offset cur-
rents, low input offset voltage and input offset voltage
drift, coupledwith offsetadjust whichdossnotdegrade
drift or common-mode rejection.

The devices are also designed for high slew rate, wide
bandwidth,extremely fastsettlingtime, lowvoltageand
current noise and a low 1/f noise level.
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ORDER CODES
Part Number Iemyiaatine Package

Range N D

LF355, LF356, LF357
LF255, LF256, LF257

LF155, LF156, LF157

0°C, +70°C o
—40°C, +105°C |
—-65°C, +125°C | e

Exampie : LF355N

PIN CONNECTIONS (top view)
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LF155 - LF156 - LF157

SCHEMATIC DIAGRAM

ABSOLUTE MAXIMUM RATINGS

Symbo_l Parameter

i Value Unit
Vcc | Supply Vai;age 122 \
Vi Input Voltage - (note 1) 120 \
Vig Differential Input Voltage B +40 \
P | Power Dissipation i 570 mw
Output Short-circuit Duration Infinite
Toper | Operating Free Air Temperature Range LF155-LF156-LF157 -55to +125 °c
LF255-LF256-LF257 —40 to +105
LF355-LF356-LF357 01070
Tsy | Storage Temperature Range —65 to 150 °c
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- LF155 - LF156 - LF157

ELECTRICAL CHARACTERISTICS

LF155, LF156, LF157 -55°C < Tamb < +125°C +5V < Vee < £20V
LF255, LF256, LF257 -40°C < Tamb < +105°C +5V < Ve < +20V
(unless otherwise specified)
| LF155 - LF156 - LF157
Symbol | Parameter LF255 - LF256 - LF257 | ynit
! Min. Typ. Max.
Vie | Input Offset Voltage (Rs = 50Q) mV
| Tamb = 25°C 3 5
Thin. € Tamb < Trnax, LF155, LF156, LF157 7
LF255, LF256, LF257 6.2
lio Input Offset Current - (note 3)
Tamp =25°C 3 20 pA
Tmin. € Tamb < Trmax. LF155, LF156, LF157 20 nA
i LF255, LF256, LF257 1 nA
v | Input Bias Current - (note 3)
E Tamb = 25°C 20 100 pA
;’ Tmin. € Tamb £ Trmax. LF155, LF156, LF157 50 nA
i LF255, LF256, LF257 5 nA
Aw Large Signal Voltage Gain (R = 2kQ, Vg = +10V, Vg = £15V) V/imV
Tamb = 25°C 50 200
Tmin. € Tamb < Trax. 25
~_SVR Supply Voltage Rejection Ratio - (note 4) | 85 100 dB
Icc Supply Current (Vcc = 15V, no load) mA
Tamb = 25°C LF155, LF255 2 4
LF156, LF256 5 7
LF157, LF257 5 7
DVio | Input Offset Voltage Drift (Rs = 50€) 5 uv/°c
DVidVio | Change in Average Temperature Coefficient with Vio adjust 0.5 uv/°c
{Rs = 50Q) - (note 2)
Viem | Input Common Mode Voltage Range (Vcc = 15V, Tamb = 25°C) +11 | +15.1 v
-12
CMR | Common Mode Rejection Ratio 85 100 dB
tVorp | Oulput Voltage Swing (Vcc = +15V) Vv
RL= 10kQ +12 +13
RL= 2kQ +10 +12
GBP | Gain Bandwidth Product (Vcc = +15V, Tams = 25°C) MHz
LF155, LF255 25
LF156, LF256 5
LF157, LF257 20
SR Slew Rate (Vo = 15V, Tamp = 25°C) V/us
Av=1 LF155, LF255 5
LF156, LF256 75 12
Av=5 LF157, LF257 30 50
R | Input Resistance (Tamb = 25°C) 10" Q
Ci Input Capacitance (Vcc = #15V, Tamp = 25°C) - 3 pF
en Equivalent Input Noise Voltage nVv
{(Voc = +15V, Tamp = 25°C, Rs = 100Q) ' JHz
f = 1000Hz LF155, LF255 20
LF156, LF256 12
LF157, LF257 12
f = 100Hz LF155, LF255 25
LF156, LF256 15
LF157, LF257 15
i Equivalent Input Noise Current pA
" (Vec =+15V, Tamp = 25°C, f = 100Hz or f = 1000Hz) 0.01 iz
s Settling Time (Vcc = £15V, Tamb = 25°C) - (note 5) us
LF155, LF255 4
LF156, LF256 1.5
LF157, LF257 15
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LF155 -

LF156 - LF157

ELECTRICAL CHARACTERISTICS

LF355, LF356, LF357 0°C < Tamb < +70°C Ve =215V, unless otherwise specified)
LF355 - LF356 - LF357
Symbol P eter it
’ aram Min. | Typ. | Max. | "
Vio Input Offset Voltage (Rs = 50Q) mV
Tamp = 25°C 3 10
van. S emb S Tmax. 13
lio Input Oftset Current - (note 3)
Tamp = 25°C 3 50 pA
Tmin. < Tz~5 < Trax. - 2 nA
lis Input Bias Current - (note 3}
Tamb = 25°C 20 200 pA
Tmin. € Tamb € Trmax. 8 nA
Avd Large Signal Voltage Gain (Ry = 2k, Vo = +10V} V/imV
Tamp = 25°C 25 200
Tmin. < Tamb < Tmax. 15
SVR Supply Voitage Rejection Ratio - (note 4) 80 100 dB
lec Supply Current {no load) mA
Tamo = 25°C LF355 2 4
LF356, LF357 5 10
DVie | Input Ofiset Voltage Drift (Rg = 50X} - {note 2) 5 uvree
DVis'Vis | Change in Average Temperature Coefficient with Vio adjust 05 uv/°c
(Rs = 50Q) per mV
Viem | Input Common Mode Voltage Range (Tamb = 25°C) +10 | +15.1 v
-12
MR _| Common Mode Rejection Ratio 80 | 100 @ |
+Vopp | Output Voltage Swing RL = 10kQ +12 +13 \
RL = 2kQ +10 +12
GBP Gain Bandwidth Product Tamb = 25°C) LF355 2.5 MHz
LF356 5
LF357 20
SR Slew Rate {Tamb = 25°C) Vius
Av=1 LF355 5
LF356 12
Av=5 LF357 50
Ri Input Resistance (Tamb = 25°C) 102 Q
Ci Input Capacitance (Tamb = 25°C) 3 pF
en Equivalent input Noise Voltage (Tamb = 25°C, Rs = 100) nv
f = 1000Hz LF355 20 VHz
LF356, LF357 12
f = 100Hz LF355 25
LF356, LF357 15
in Equivalent Input Noise Current pA
(Tamb = 25°C, f = 100Hz or f = 1000Hz) 0.01 i
1s Settling Time (Tamb = 25°C) - (note 5) LF355 4 us
LF356, LF357 1.5
Notes: 1. Unless otherwise spedfied the absolute maximum negative input voltage is equal to the negafive power supply voltage.

2. The temperature coefficient of the adjusted input offset voltage changes only a smal amount (0.51V/C typically) for each mV
of ﬁ:d{u%merh':“f;nO{n its original unadjusted value. Comman-mode rejection and open loop voltage gain are alsounaffected by
ofisetagus

3. The inpl:J bias currents are junction leakage currents which approximately doublke for every 10°C increase in the junction
temperature Tamn. Due to limited produdion test time, the input bias current measured is correlated to junction temperature.

In a namal operation the junction temperature rises above the ambient temperature as a result of intema power dissipation,
Pror T amb =Taraty +FinajXPio where Ring.a)is the thermal resistance from junciion to ambient Use of a heatsink is recommended
f input currents are to be keptto a minimum.

4. Supply vol;g; rejection is measured for both supply magnitudes increasing or decreasing simultaneowsly, in accordance with
common ise.

S Settlingtig:e is defined here, for a unity gain inverter connection using 2kQ resistors for the LF155, LF155 series. ltis the time

4114

required for the emror voltage (the v atthe inverting input pin on the amplifier) to settle to within0.01% of its final value from
the time a 10V step input is apgied to the inverter. For the LF157 series Av = -5, thefeedback resistor from output to inputis 2kQ

and the output step is 10V.
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LF155 - LF156 - LF157

APPLICATION HINTS

The LF155, LF156, LF157 series are op amps with J-
FETinputtransistors. TheseJFETs havelarge reverse
breakdown voltagesfromgatetosource or drain efimi-
natingthe need of clamps across the inputs. Therefore
large differential input voltages can easily be accom-
modatedwithouta large increaseof inputcumrents. The
maximum differential input voltage is independent of
the supply voltage. However, neitherof thenegative in-
put voltagesshouldbe allowed to exceedthe negative
supply as this will cause large currents to flow which
can resultin a destroyed unit. Exceeding the negative
common-mode limit on either inputwill causeareversal
of thephaseto theoutputandforce the amplifier output
to the comespondinghigh or lowstate. Exceedingthe
negativecommon-mode limit on bothinputs will force
the ampilifier outputtoa highstate. In neithercasedoes
a latch occur since raising the input back within the
common-mode range again puts the input stage and
thusthe ampiifierin a normal operating mode. Exceed-
ingthepositive common-modelimit on asingle input will
not changethe phase of the output however, if bothin-
putsexceedthe limit, theoutput of theamplifier will be
forcedto ahigh state. These amplifiers will operate with
the common-mode input voltage equal to the positive
supply. In fact, the common-modevoltagecanex-
ceedthepositivesupplyby approximately 100mV inde-
pendentof supply volt-age and over thefull operat-
ingtemperaturerange.The positive suplly can there-
forebe used as a referenceonaninputas, forexample,
ina supply curent monitor and/or imiter. Precautions-
should be taken to ensurethat the powersupply forthe
integrated circuit never becomes re-versed in polarity
orthatthe unit is not inadvertentlyin-stalled backwards

in a socket as an unifimited current surge throughthe
resulting forward diode within the IC couldcausefusin-
goftheintemalconductorsandresuttin a destroyedunit.
Because these amplifiers are JFET rather than MOS-
FET input op amps they do not require special han-
diing.

Allof the bias currentsinthese ampifiersareset by FET
cument sources. The drain curents for the ampilifiers
are therefore essentially independent of supply voit-
ages.

Aswith most amplifiers, care should betakenwith lead
dress, components placement and supply decoupliing
in order to ensure stability. For exampie, resistors from
the output to an input should be placed with the body
close to theinput to minimiz "pickup” and maximize the
frequencyof the feedback pole by minimizing the ca-
pacitancefromthe input to ground.

A feedback pole is createdwhen the feedbackaround
any ampiffier is resistive. The paraliel resistance and
capacitancefromthe input of thedevice(usualy the in-
vertinginput) toacgroundsetthefrequencyofthepole. In
many instances the frequency of this pole is much
greaterthanthe expected3 dBfrequencyof the closed
loopgain and consequentlytherelsnegligible effect on
stability margin. However, if the feedback pole is less
than approximately six time the expected 3 dB fre-
quencyaleadcapacitor should be placed from the out-
putto the input of the op amp. The value of that added
capacitorshould be such that the RC time constant of
this capacitorand the resistance it parallels is greater
than or equal to the original feedback pole time con-
stant.
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LF155 - LF156 - LF157

TYPICAL CIRCUITS

LARGE POWER BW AMPLIFIER SETTLING TIME TEST CIRCUiT

kD
8 O—E-J

Ve

ﬁv_:z\/i\, %
. Settling time Is testad with the LF165, LF156 connected as
For distortion < 1% and a 20 Vpp Vo swing, power bandwidh unily gain converter Ry = 2kQ and LF157 conneded for Ay = -5,
is : 5D0kHz ‘ Ry =D.4kQ
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LF155 - LF156 - LF157
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LF155 - LF156 - LF157

SMALL SIGNAL PULSE RESPONSE

SMALL SIGNAL PULSE RESPONSE

TIME (0.5us/DIV)

TIME (1ps/DIV)

SMALL SIGNAL PULSE RESPONSE

SMALL SIGNAL PULSE RESPONSE

TIME(0.5us/DiV)

TIME (1us/DIV)

SMALL SIGNAL PULSE RESPONSE

SMALL SIGNAL PULSE RESPONSE

TIME (0.1ps/DIV)

TIME (0.51/DIV)
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LF155 - LF156 - LF157

MAXIMUM NEGATIVE CURRENT
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LF155 - LF156 - LF157

" GAIN BANDWIDTH PRODUCT
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LF155 - LF156 - LF157
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LF155 - LF156 - LF157

EQUIVALENT INPUT NOISE VOLTAGE
(EXPANDED SCALE)
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LF155 - LF156 - LF157

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP

ed
, [
|
‘ 4
b
- — i
B[BI ||
- e |
a , | I
4
D
T I O
8 5
) “
2
1 4 =
-4
| O I O I (O g
" . Millimeters Inches
Dimensions "
Min. Typ.- Max. Min. Typ. Max.
A 3.32 0.131
al 0.51 0.020
B 1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
b1 0204 0.304 0.008 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
e3 7.62 0.300
e4 7.62 ) 0.300
F 6.6 0260
i 5.08 0.200 E
L 3.18 3.81 0.125 0.150 E
z 1.52 0.060 5
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LF155 - LF156 - LF157 -

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC MICROPACKAGE (SO)

L
—T
o) L #
[
| S :‘1 g < r :
ol M
——E’LL ’l__L* . = S ¢
e3 E
. D
M
L
nnn
B 5
(Th
1 |
- __.__L
= - Millimeters Inches
Dimensions -
Min. _ Typ. Max. Min. Typ. Max.
A 1.75 0.069
al 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3l 0.65 0.85 0.026 0.033
b 0.35 0.48 0.014 0.019
b1 0.19 0.25 0.007 0.010
C 0.25 0.5 0.010 0.020
cl 45° (typ.)
D 4.8 5.0 0.189 0.197
E 5.8 6.2 0.228 0.244
e 127 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
L 0.4 o 1.27 0.016 0.050
M 0.6 0.024
S 8° {(max.)
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devices or systems without express written approval of STMicroelectronics.
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