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LINEAR POWER SUPPLY

STAF - MR. PRATYA  KANTHAWORN 38014277
MR. CHAMNONG PIMROTE 38014066
ADVISOR MR. PRASIT JULSEREEWONG
ABSTRACT

This report describes the design and building a DC POWER SUPPLY that can vary the
- output voltage from —31 to 0 volt and 0 to +31 volt ,with the maximum output current 1.0Amp,
also the fixed output voltage 5 volt,with the maximum output current 0.5Amp is included in this
power supply. In each part, there is a protection circuit to protect the components when output is
shorted circuit. At the end, power supply has been working successfully as we design. The linear
power supply has been tested for the property of load regulation, line regulation, ripple and output

value have been shown in the tables in this report.
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2. Full-Wave Centertrap Rectifier (FWCT )

3. Full-Wave Bridge Rectifier (FWB )
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®HW:F =F

line

®FW : F. = 2F

line

v oy v o 4 ¢ v g o &
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C = I/FV, (2.10)
HW: F, = 50 Hz

C = 3/50(2)
FW: F, = 2(50) Hz

C = 3/100(2)

% ripple = (ripple component / dc companent ) X 100

1l

(V,../V,)X 100 @2.11)
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14
qﬂsﬁ'ugmiums Design Power Supply
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2. ASZUA RMS nNvAvAunl

Uszinnisnd vy AT RMS Arundogid
FWCT 121,
FWB, HW 181,

Dual FWCT 1.81,

15
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PN LT R ThTH pE )
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1 4 1 N
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Yo a
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Vv, =V, (2.16)

V, = V.-V, 2.17)

Rs = Vitmim =V, (2.18)
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daziaem v, 1214

V.= ((R,+R)/R,)V, (2.25)
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e Output Impedance A0 (Z_,=0)
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1711 Bandwidth n11901a@auA DC audeeiud (BW=0t)
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1. 2vensndua (Inverting Amplifier )

in

310 2.31 vsvgwnduma

a ° 1Y o o o oy b Y
VINTUYATIU V, =0 91 Idussdun A Hauiluguddio uazez 1daums

\% 940
uag Y. B
210 KCL figa A I'= 0
Tiufie I="-I,

1214 V/V, =-ZJR, =A,
10 (2.29) R, =V, /1,
W31 Input Impedance Z. =V,

Z, =R,

P o Sk oty v o o :: a '
nMInNnya A uﬁnmﬁ‘]uguwwmmmu Ground muuﬁmumm A mﬂu

L3 <~ & o .
ATTIUIEUDU HIDNIT1IUNGY (Virtual Ground )

(2.29)
(2.30)

(2.31)
(2.32)
(2.33)
(2.34)
(2.35)
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2. Ni)wmm"lﬁné’mﬂa ( Non Inverting Amplifier )

R

e

31U 232 29959010 linduia

vinauyAg 1 =0 92ld

V.=V R/(R+Z) (2.36)
wazvINauNAgIU V,=0 921

Vi=V; (2.37)
uag V.= +(Z/R) (2.38)

Z,=V/ =0 (2.39)
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V... =31 Tan

V..(V) L. (A) P=VI(w)
31.0 0.09 2.79
31.0 0.10 3.10
31.0 0.19 5.89
31.0 0.26 6.20
31.0 0.41 12.71
30.5 0.64 19.52
27.8 0.73 20.07
24.0 0.80 19.2
17.1 0.93 15.9
15.8 1.00 15.8

% Load Regulation = (31-30.5) x 100

31
= 161 %
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Ve = -31 T20%

) 1, | P=Viw)
-31.0 0.09 2.79
-31.0 0.10 3.10
31.0 0.19 5.98
-31.0 0.26 6.20
-31.0 0.41 12.72
308 0.65 20.02
285 0.75 21.38
24,5 0.82 20.09 2
-17.2 0.92 15.82
11522 1.00 15.7

% Load Regulation

¥
n3lansiitla

(31-30.8) x 100
31

I

0.645 %
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To Be Replace | ECG Replacement FIG NO
2N3055 130 728
MJ2955 219 T28

D438 382 T19
B560 298 T20
BD139 373 T45
BD140 374 T45
C1815 85 T16
A1015 290A T16
A872 91 T18
C1775 90 T18
7805 960 L17
7905 961 4 L17
1N5242 5021A Z3A
1N4007 125 Z3A




Transistors (COI'lt'd) (Max_imuni Ratings at T, = 25°C Unless Otherwise Noied)

Collector - Collector Base to Max. Max. Freq. Package
To Base To Emitter Emitter | Collector Device in Current
Description snd Voits Volts Volts Current Diss. Py MHz Gain Fig.
ECG Type Application BVepo BVceo .| BVeso Ic Amps Watts fe hep Case No.
ECG63 NPN-Si, UHF/Microwave 20 12 3 40 mA 400 mwW 5GHztyp |40 RF-19A- | T49-3
. Amp/Mixer . . .
Gpg 7.5 dB @ 2 GHz-
|NF4d8@ 2 GHz ]
ECG64 NPN-Si, UHF/Microwave ‘ 25 15 3 30mA . 350 mW 4.5 GHz 60 RF-19A | T49-3
Amp/Hi Speed Sw typ -
Gpg 10dB @ 1 GHz
NF 2 dB typ @ 1 GHz )
ECG65 NPN-Si, UHF/Microwave 20 15 2 25mA |180mW  [5GHztyp |30typ |RF-19 | T4s-2
Amp, CATV, MATV
ECG66 See FET Selector Guide — - - — — — -— -— -
Page 1-65
ECG6? See FET Selector Guide - - - -~ e ——— - - -~
Page 1-65
ECG68 PNP-Si, Gen Purp Hi Pwr . 1
Amp {Compl to ECG388)
ECG6BMCP | Matched Compl Pair- 400 250 5 16 250 4 min 30typ TO-3 T28
Contains one each of ECG388
{NPN) and ECGB8 (PNF) .
ECG69 NPN-Si, UHF/VHF Amp, Jas 35 4 , 50 mA 25 800 min 70 typ TO-92 T16
Osg, Mixer : (Tp = 25°C) : .
ECG70 NPN-Si, HV Pwr Amp, Swjfch 180 150 6 50 250 30 min 30min |TO-63 T35
ECG71 NPN-Si, Current Amp, 150 90 7 20 200 20 20 min |TO-63 T35
Fast Switch
ECG72y3 @ o} NRA:Gi; Hir€urrant Amp, 120 100 6 10 115 30 30min |TO-61 | T33
be( Qg@v}@% f’ﬂ' g = . {Isolated)
ece7 | S PN TR O FEBAmp. Sw  [100 120 . 6 7 60 30 60 min [T0-59 | T3z
ECG75 NPN-Si, Hi Pwr Amp, Sw 100 80 8 5 50 50 min 40min |TO-111 | T30
ECG76 NPN-Si, CATY Broadband 50 30 5 4 5 1800 30 min  |TO-117 | T50
ECG76MP* | Amp . .
ECG77 NPN-Si, CATV Broadban . |50 30 5 4 35 1800 30 min |TO-39 T6
Amp . :
ECG78 NPN-Si, RF PO, CB, 27 MHz, - 36 18 4 |8 5 - 5'min . |TO-202M] T39
3w ' o :
ECG719 NPN-Si, RF PO, CB, 27 MHz 36 18 4 2 10 - 5 min TO-202M| T39
ECG381 .] Dual NPN-Si, Switch, DC to 75 40 6 6 2 total 250 min 160 min |TO-78 Ti2
. » .v-\ = o
DISCCHEAMNUED (Tc - 25°0)
(Ta =25°C)
ECG82 Dual PNP=Si, Switch, DC to 60 60 5 6 2 total 200 min 100 min |TO-78 T2
VHF {Tc = 25°C)
.6 total
(TA = 25°C)
ECG8s NPN-Si, Sw, Gen Purp Amp 70 70 {CES) 4 .4 .6 200 min 120 min {T0-92 T16
. (Tp = 25°C)
ECGgs NPN-Si, Hi Gain DC 200 150 6 5 50 - 15 400 min |TO-3 |'T28
Regulator, Amp :
| .
ECGg7 NPN-Si, Hi Pwr Linear Amp 250 250 {CEX) 5 10 200 3 20min  {TO-3 T28
ECGe7MP* | (Compl to ECG8S8)
EcceB)| S (ENRT I M E D eor Amp
gggssmp- {Compl to ECG8T)
1:Rair 250 250 (CEX) 5 10 200 3 20 min  |TO-3 T28
AT ceer -
{NPN) and ECG88 (PNP)-
T - .
ECGs9 NPN-Si, Horiz Output with 1500 600 6 7 50 — 5min  |TO-3 T28
Dampgr Diode - Page 1-78
e,

Notes: « Mp. Matched Pair i
’ # Frequency at which common emitter current is 70.0% of low frequency gain
* When alternate packagds are shown it indicates & change in progress. Although only one package is svailable, both packages will be shown as long as the
obsolete package may be encountered in the field.

- Package Outlines - Soe Page 1-91
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Transistors (cont’d) Maximum Ratings at T, = 25°C Unless Otherwise Noted)

Collector Collector Base to Max., Max. . Freq. Package
To Base To Emitter Emitter Collector Device in Current —
Description and Volts Voits Volts Current Diss. Pp MHz Gain Fig.
ECG Type .Application BVeao BVeeo BVggpo Ic Amps Watts. fe heg Case No.
ECGS0 ) NPN-Si, Hi Gain, Gen Purp 120. 120 5 50 mA .75 350 400 min |TO-92M | T18
Amp (Compl to ECG91) : . (Ta = 25°C)
ECG91 PNP-Si, Hi Gain, Gen Purp 120 120 5 50 mA .75 150 400 min [TO-92M | T18
Amp {Compl to ECG90) (Tp = 25°C) .
ECG92 NPN-Si, Audio Pwr Amp, Hi 200 200 6 15 150 20 120typ |TB-35 T4
Speed Sw {Compl to ECG93) :
ECG93 PNP-Si, Audio Pwr Amp, Hi
Speed Sw (Compl to ECG92) .
ECGI3IMCP | Matched Compl Pair-Contains 200 200 6 15 150 20 120typ |TB-35 Téd-1
one each ECG92 {NPN) and .
ECG93 (PNP)
ECG94 NPN-Si, Gen Purp Pwr DC 300 300 5 5 100 2.5 min 30min  |TO-3 T28
Regulator . .
[ECG5, | 52 FfiNPIY-SL KV Apop; Sw {250 250 6 3 70 40 %0 min [T0-59 | 731
EEIRTY Hiti Retaiais (Isolated)
ECG96 NPN-Si, Medium Pwr Amp, 100 100 6 7 60 30 min 60 min |TO-59 T3t
Sw, Isolated Stud {Isolated)
ECG97 NPN-Si, HV Darlington Pwr 500 ; 400 8 10 150 - 40 min  |TO-3 T28
: Amp, Fast Sw, tg = .5 psec . ’ ’
ECG98. NPN-Si, HV Darlington Pwr 1700 500 8 ‘120 175 - 40 min  |TO-3 T28
Amp, Fast Sw, t¢ = .6 pysec - A
ECG99 NPN-Si, HV Darlington Pwr 600 400 8 50 250 men 25 min  |TO-3 T28
Amp, Fast Sw, t; = 1 usec
ECG100 PNP-Ge, RFAF Amp, Osc, 25 20 {CER) 20 3 .150 S5# 40 typ at | TO-5 TS5
Mix (Tp = 25°C) 455 kHz
ECG101 NPN-Ge, RF/IF Amp, Osc 25 20 (CER) 20 3 .150 S# 40 typ at |TO-5 TS
. Mix ” . {Tp =25°C) ’
ECG102 PNP-Ge, AF Driver, Preamp 30 16 (CER) 20 3 .150 2 90 typ TO-5 T5
Pwr Output.{Compl to ECG103} \ (Tp = 25°C)
ECG120A PNP-GE, AF Driver, Preamp 32 32 (CES) 12 5 .900 2.3 120typ |TO-1 T
. Pwr Output {Compl to ECG103A)- (Tp = 25°C)
ECG103 NPN-Ge, AF Driver, Preamp 30 16 (CER) 20 .250 150 24# - 90 typ at | TO-5 T5
Pwr Qutput (Compl to ECG102) {Tp = 25°C) .
ECG103A NPN-Ge, AF Driver, Preamp 32 R 32 (CES) 10 .5 340 2.5 105typ }TO- T1
Pwr Output (Compl! to ECG102A) {Tp =25°C)
ECG104 PNP-Ge, AF Pwr Output 50 35 (CER) 20 7 90 10kHz# |[90typ |TO-3 T28
ECG104MP* . "
ECG105 * |PNP-Ge, AF Pwr Outpit 50 - 35 (CER) 20 15 100 10kHz# [90typ |[TO-368 | T29
ECG106 . PNP-Si, RFNIF Amp, Osc, 35 15 1 75 mA 250 500 20 min |TO-18 T2
Mix (Tp = 25°C) . |
ECG107 NPN-Si, UHF/VHF Amp, Osc, 30 15 5 50 mA .250 800 min 70 typ TO-92 Ti6
Mix, IF Amp {Tp =25°C)
ECG108 NPN-Si, RFAFNideo Amp,- 30 15 2 50 mA .600 800 min 20 min TO-92 Ti6
Osc Mix, VHF/UHF (Ta=25°C)| -
ECGI12Y PNP-Ge, AF Pwr Outpht 65 ° 45 (CER) 15 7.0 30 22 kHz # 80 typ TO-3 T28
ECG121MP*
ECG123 NPN-Si, AF Preamp, Driver 60 30 5 .8 .800 250 150typ |TO-39 T6
Video Amp, Sync Sep (Tp =25°C) i
ECG123A NPN-Si, AF/RF Amp, Sw 75 40 6 8 .500 . |300 200typ |TO-18 T2
(TA = 25°C)
ECG123AP | NPN-Si, AF/RF Amp, Driver 75 40 6 .6 .500 300 200typ |TO-92 T16
. {Compl to ECG159) ({Tp = 25°C) . .
ECG124 NPN-Si, HV Audio Pwr Qutput 300 300 5 .150 20 30 100typ |TO-66 T25

Notes: *MP- Matched Pair
# Frequency at which common emitter current is 70.0% of low frequency gain
* When alternate packages are shown it indicates a change in progress. Although only one package is available, both packages will ba shown as Iong as the

obsolete package may be encountered in the field.
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Tra nsistors (cqnt'd) (Méximum Ratings at T = 256°C Unless 6therwise Noted)

R

.o

e R R PPTIEA SNEEN

obsolste package may be encountered in the field.

Collector Collector . | Base to Max. Max, Freq. Package
To Base To Emitter Emitter | Collector « Device in Current N
Description and Volts- * Voits Volts -Current Diss. Pp MHz Gain Flg.
ECG Type . Application BVego i BVceo BVego . Ic Amps Watts e hge Case No.
ECG126A PNP-Ge, REAF Amp, Osc, Mix 15 15 3 50 mA . 300 mW 250 - 40 typ TO-18 T2
. : (Ta = 25°C) |
ECG127 PNP-Ge, Horiz & Vert Defl, 320 320 (CES) 2 10 40 1 15 min |TO-3 T28
Pwr Output
ECG128 NPN-Si, AF Preamp, Driver 126 80 7 1 1 - 120 90 min |TO-39 T5
Output, Video Amp {Tp = 25°C)
{Compl to ECG129)
ECG128P NPN-Si, Gen Purp Amp, Sw 100 80 7 1 1 100 100 min |TO-237 | T17
. {Compl to ECG129P) : . . .
ECG129 PNP-Si, AF Preamp, Driver,
Output, Video Amp {Compl to . . *
ECG128), 90 8o ' 7 1 1 120 90 min  |TO-39 T6
ECG129MCP | Matched Compl Pair-Contains - - ~ (Tp = 25°C) .
one each ECG128 (NPN)
and ECG 129 (PNP) _ ]
ECG129P PNP-Si, Gen Purp Amp, Sw 80 80 7 " 1 150 100 min |TO-237 | T17
{Compl to ECG128P) . .
ECG130 NPN-Si, AF Pwr Amp 100 60 17 15 115 800 40 typ T0-3 T28
ECG130MP* | (Compl to ECG219) . L.
ECG131 PNP-Ge, AF Pwr Output 32 20 10 3 peak 16 1 110typ TC-9 T27
ECG131MP* | (Compl to ECG155) j 5 (Tg = 63°C)
ECG152 NPN-Si, AF Pwr Qutput 60 60 5 7 50 10 60typ |TO-220 | T4t
ECG152MP* | (Compl to ECG153)
ECG153 PNP-Si, AF Pwr Output
Compl to ECG152)
ECG153MCP | Matched Compl Pair-Contains 60" 60 5 7 50 10 60typ |TO-220 | T41
: one each ECG152 {NPN) .
and ECG153 (PNP)
ECG154 NPN-Si, Video Output Amp 300 300 7 5 1.0 40 60 typ TQ-39 T6
. (Tp = 25°C)
7.0
R . (TC = 25°C)
ECG155 M{M-Ge, AF Pwr Amp 32 20 10 3 peak 7.5 1 1M0typ |TC-9 T27
{Comp! to ECG131)
ECG157 NPN-S_i,' HV AF Pwr Amp 300 300 3 5 20.8 10 30min [TO-126 | T45
{Compl to ECG39) ..
ECG158 PNP-Ge, AF Pwr Amp 37 32 10 1 1.6 15 0typ |TO-1 T
ECG159 PNP-Si, AF Preamp, Driver
. | Sw (Compl to ECG123AP) )
ECG159MCP | Matched Compl Pair-Contains 80 80 5 1 .600 200 180typ (TO-92 T16
one each ECG123AP {(NPN) {Ta = 25°C)
and ECG159 {PNP}
S,
ECG160 PNP-Ge, RFAIF Amp, Osc Mix 30 20 (CES) 5 10 mA .200 400 20 typ TO-72 T4
' {Ta =25°C) .
ECG169 NPN-Si, Video IF Amp 30 30 (CES) 2.5 25 mA .200 1000 60 typ TO-72 Ta
(TA = 25°C)
ECG162 NPN-Si, Vert Defl 500 300 5 3 cont. 100 - 20 min  {TO-3 T28
10 peak
P ——————
m NPN-Si, Horiz Defl 700 700 (CEV) 5 10 peak 100 - 10 TO-3L T28
EC(;& NPN-Si, Vert Defl 1500 700 (CER) 5 1 50 5 min 20 TO-3 T28
ECG1es i i . —
adecl NPN-Si, Horiz Def! 1500 1400 (CES) 5 5 50 5 TO-3 T28
ECG172a NPN-Si, Darlington AF 40 40 12 3 1.400 60 7000 min {TO-92 T16-
Preamp, Medium-Speed Sw Ta= 25’C) :
“-5175 ] NPN-Si, AF Pwr Amp 500 300 6 3 40 10 50typ {TO-66 | T25 -
ECG176 [ pnp-Ge, AF Pwr Amp 25 25 6 2 6 700° 10typ [TO-39 | T6
i\ !
Notes: » MP- Mstched Pair . Package Outlines - See Page 1-91
# Frequancy at which common emitter current is 70.0% of low frequency gain .
- * When alternate packages aro shown it indicates a change i in grogress. Although only one package is ilable, both psckages will be shown as long as the
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Transistors (CO nt d) (Maximum Ratings at T, = 25°C Unless Otherwise Noted)
B Collector Collector Base to Max, Max. Freq. Package
. To Base To Emitter |- Emitter | Collector Device in _Current
Description and Voits Volts Volts Current | Diss. Pp’ MHz * Gain Fig.
ECG Type | ~ Application . BVeo BVceo BVggo I Amps Watts fe hgg | Case No.
ECG2N1 PNP-Si, AF Output, Sw 90 ' 75 . 5 1 6.25. 200 120 min |TO-202 | T38
{Compl to ECG210) (T¢ = 25°C) .
. . 1.33 . 1
: (T = 25°C) I
[£CG213 5 £, | PNP-Gey Hi Curfent/Power 75 65 40 30 170 {270, 80typ |TO-36 | T29
ECG214 NPN-Si, Darlington Dr, Sw, ‘170 -| 60 6 10 . 60 e 2000 min [TO-3PJ | T48-1
: Series Pass, tg = 1.8 psec typ . .
ECG215 NPN-Si, Darlington Dr, Sw . 110 100 [ . |8 60 - 1500 min |TO-3PJ | T48-1
* . * | Series Pass tg= 1.6 psectyp .
EGZ‘!S N NPN-Si, Hi Speed Sw, Core . 80 * |50 6 15 1 300 60 min |TO-237 | T17
Driver, tg = 5 ns, t, = 15 ns, :
tg = 35 ns, t¢ ="30 ns typ .
ECG217 PNP-Si, Hi Speed Sw, Amp, 40 40 5 -1 - 1 175 * |40 min  |TO-237 | T17
tg =10 ns, t, = 30 ns, ’ .
tg = 60 ns, tg = 30 ns max
ECG218 PNP-Si, AF Pwr Output- 90 80 7 3 » 25 3 min 20 min | TO-66 T25
ECG219 PNP-Si, AF Output, Sw yy4 N .
. {Compl to ECG130) . . i ’
ECG219MCP | Matched Compl Pair-Contains 100 70 {(CER) 7 , 15 150 4 min 20 min  |TO-3 . T28
one each ECG130 (NPN) and .
ECG219 (PNP)
ECG220
thru See FET Selector Guide '
ECG222 Page 1-65 !
ECG224 NPN-Si, Final RF Pwr Output 60 1 60 (CEV) 2.5 2 . 10 200. 60 typ TO-39F | T23-
{Po 4 W, 50 MHz) . i . .
ECG225 NPN-Si, AF Video & Sw © |450 350 7 11 10 15 40 min |TO-39F | T23
ECG226 PNP-Ge, AF Pwr Output 35° 35 {CER) 6 2 12 .450 125typ |TC9A |.T26
ECG226MP* A ¢ .
ECG227 NPN-Si, HV Amp, Vidéo - 300 300 7 3 1 50 40 min |TO-237 | T17
Qutput ™ - \ > A
ECG229 NPN-Si, VHF Ose, Mix, IF 40 J 40 4 50 mA  {.425 600 30 min  |TO-92 T16
Amp N (T = 25°C) .
ECG232 PNP-Si, Darlington Amp . 130 30 8 3 625 175 50,000 |TO-92 Ti6
: (Tp = 25°C) typ
ECG233 NPN-Si, Final Video IF 30 30 3 A 625 - 300 45 typ TO-92 Ti6
{Ta =25°C)
ECG234 | PNP-Si, Lo Noise, Hi Gain AF 60 50 ‘I's 50 mA .200 80 min TO-92 T16
. Preamp : {Ta =25°C)
ECG235 NPN-Si, Final RF Pwr Output 65 - 65 {CER) 4 3 pulse 12 200, min 40 min |TO-220 | T41
{Py 5 W, 50 MHz)
ECG236 NPN-Si, Final RF Pwr Output 70 70 (CER) 4 8 pulse 25 100 20 min  {TO-220 | T41
{Pg 13 W, 50 MHz, SSB) . .
S .
ECG238 NPN-SIi, Horizontal Output 1500 1500 (CER) 5 7 50 e 5 TO-3 T28
ECG240 PNP-Si, HV AF Amp, Video 300 300 5 ° 5 10 60 min 40typ |[TO-202N| T3s
Output (Compl to ECG191) . {Tg = 25°C)
: 1
(Tp = 25°C)
PECG241 NPN-Si, AF Pwr, Sw 80 80 5 4 | s0 2 25 min TO-220 T41»
{Compt to ECG242) y
S
ECG242 PNP-Si, AF Pwr, Sw 80 . 80 5 4 . 60 2 25 min  |TO-220 | T4t
. {Comp! to ECG241)
ECG243 | NPN-Si, Darlington Pwr Amp 80 80 5 8 100 —— 3000 typ [TO-3 T28
} ' {Compl to ECG244)
| Notes: '.Mp_ Matched Pair ’ ) : . . ‘ Package Outlines - See Page 1-91
e # Frequency at which common emitter current is 70.0% of low frequency gain-
sl * When alternate packages.are shown it indicates a change in progress. Although only one package is available, bath packages will be shown as long as the

-

obsolete package may be ancountered in the field.
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Tl'ﬂﬂSiStOl'S (Cont'd)' (Maximum Ratings at T = 25°C Unless Otherwise Noted)

# Frequency at which common emitter current is 70.0% of low frequency gain
+ When alternate packages are shown it indicates a change in progress. Although only one package is available, both packages will be shown as long as the
obsolets package may be encountered in the field. : '

Coll Coli Base to Max, Max. Freq: Packaye
o Base To Emitter Emitter Collector Device in 1 Current
Description and Volts Voits Volts Current Diss. Pp MHz Gain . Fig.
ECG Type Application BVceso BVCEO BVigo Ic Amps Watts 1y hpg Case No.
[ECG275 | PNP-Si, Darlington Pwr Amp (80 180 5 4 50 — 3000 typ |TO-66 | T25
Switch {Compl to ECG274)
ECG278 NPN:Si, Broad Band RF Amp |40 30 4 4 35 1200 min |30 min |TO-33 |'T6
EC %Amp 140 140 5 12 100 6 70 min  |TO-3 T28
Ecgmn m'? 81) T B
ecPBCONTRUI I Amo
256 (| RV ~ -
ecdBBE( Pair-Contains 140 140 5 12 100 6 70min |TO3 - | T28
N one each £¥CG280 (NPN) and .
ECG281 (PNP)
EGZ% NPN-Si, HV-Hi Current Sw, 800 325 8 110 100 6 15 min  }TO-3 T8
Horiz Output ' N .
ECG284 NPN-Si, AF Pwr Amp 180 180 5 16 150 6 70 min  {TO-3 T28
ECG284MP* | (Compl to ECG285)
ECG285 PNP-Si, AF Pwr amp
(Compl to ECG284) .
ECG285MCP | Matched Compl Pair-Contains |180 180 5 16 150 6 70 min  |TO-3 T28
one each ECG284 {(NPN) and
ECG285 (PNP)
{ECG287 NPN-Si, HV Gen Purp Amp 300 300 6 5 825 50 40 min |TO-92 T16
(Compl to ECG288) (Tp = 25°C)
ECG288 PNP-Si, HV Gen Purp amp 300 300 5 5 625 50 40 min  |TO-92 T16
{Compl to ECG287) | (Tp = 25°C)
ECG283A NPN-Si, AF Pwr Amp 100 80 5 5 .500 120 100 min |T0-92 T8
ECG289AMP*| (Compl to ECG290A) v (Tp = 25°C)
ECG290A PNP-Si, AF Pwr Amp
(Compl to ECG289A) A
ECG280AMCP | Matched Compl Pair-Contains 100 80 5 5 500 120 100 min |TO-92 T16
one each ECG289A (NPN) and (Tp =25°C)
ECG290A (PNP) ~ q
ECG291 NPN-Si Pwr Amp, Sw 130 120 5 4 40 4 min 75typ  |TO-220 | T4
{Comp! to ECG282)
ECG292 PNP-Si, Pwr Amp, Sw
{Compl to ECG291) - 4 ’
ECG292MCP | Matched Compl Pair-Contains 130 120 5 4 40 4 min 75 typ TO-220 | T41
one each ECG291 (NPN) and
ECG292 (PNP)
ECG293 NPN-Si, AF Pwr Amp 60 50 5 1. 1 200 120 min |T-16 T20
ECG293MP* | (Compl to ECG294) {Heat Sink)
. 75
(Tp = 25°C)
ECG294 PNP-Si, AF Pwr Amp 60 50 5 1 1 200 120 min |T-16 T20
{Compl to ECG293) {Heat Sink)
.75
{Tp =25°C)
ECG295 NPN-Si, RF Qutput/Driver 75 40 5 1 5 150 min 20 min  |TO-126 T45
ECG297 NPN-Si, AF Driver/Pwr Amp 80 80 5 1 peak .75 120 130 min |T-16 T20
ECG297MP* | (Compl to ECG298) (Tp =25°C)
ECG298 PNP-Si, AF Driver/Pwr Amp 80 80 5 1 peak 75 120 130 min |T-16 T20
{Compl to ECG297) (Tp =25°C) .
ECG300 NPN-Si, AF Pwr Output 50. 40 5 1.5 7. 70 90 min |TO-202 | T38
ECG300MP*
ECG302 NPN-Si, RF Driver/Pwr Amp 100 50 6 1.5 peak 8 80 200 min |TO-202J | T37
ECG306 NPN-Si, RF Driver/Pwr Amp 100 50 6 1.5 peak 8 80 200 min |TO-202J | T37
ECG311. NPN-Si, VHF/UHF Osc, Amp 55 30 3.5 4 5 800 mi.n 25 min |TO-39 T6
Driver . ’
Notes: * MP- Matched Pair Package Qutlines - See Page 1-91
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Transist t'd) Max ings at T = 25° rwi !
ransistors (con (Maximum Ratings at T = 25°C Unless Otherwise Noted) -
%
Collector Collector -Base to Max. Max. Freq. Package §
To Base * To Emitter Emitter | Collector Device in - Current ¥
Description and Voits Voits Volts Current Diss. Pp MHz Gain Fig. 3
ECG Type Application BVego _ BVggo BVgpo I Amps, . Watts fe hgg Case No. ;
e
J 3
ECG366 NPN-Si, RF PO, 407-512 MHz, 36 16 . 4 5 ) . 75 - 20 min RF-50F6 | T60 3
BW, - ¢
ECG367 NPN-Si, RF PO, 407-512 MHz. 36 16 4 s 175 — 20min |RF-50F6 | T60 :
45 W . . i
i
ECG368 NPN-Si, RF PO, 407-512 MHz, 36 16 4 10 233 aeee 20 min RF-50F6 | T60 i
s 60 W : 4
ECG369 NPN-Si, Vert Out, Sw, AF Amp 800 400 ’ 6 3.0 peak 40 7 30 min TO-66 .| T25 ,‘
ECG373 _ | NPN-Si, AF Driver 180 160 5 15- 1 140 100typ, [T0-126 | T45 i
{Compl to ECG374) (Tp =25°C) -
20 . X
(Tc = 25°C) 2
ECG374 PNP-Si, AF Driver 180 160 5 1.5 1 140 100typ |TO-126 T45 :
{Compl to ECG373), (Tp = 25°C) H
20 i
(Tc = 25°C) 5
ECG375 NPN-Si, Vert Defl, AF Amp 200 150 6 3 25 8 150typ |TO-220 | T41 g
{Compl to ECG398) ;
£
ECG376 NPN-Si, Pwr Amp 300 300 5 .15 15 80 100typ [TO-220 | T41 %
(Tp =25°C) . {
15 ¢
{Tg = 25°C) [
ECG377 NPN-Si, Pwr Driver, PO, Sw, 80 80 5 10 50 50 60 min TO-220 T41 K
Reg (Compl to ECG378) ) / :
ECG378 PNP-Si, Pwr Driver, PO, Sw, 80 80 - 5 10 50 50 60 min T0O-220 T41 M
. Reg (Compl! to ECG377) {
ECG379 NPN-Si, HV Hi Speed Pwr Sw 700 400 9 12 100 4 min . {20typ TO-220 | T4
ECG381 PNP-Si, AF Pwr Amp ‘ 150° 120 5 5 80 L] 60typ *17B-33 T43
ECG382 NPN-Si, AF Driver {120 100 5 MR .9 140 200typ |TO-92M | T18
{Compl to ECG383) (T =25°C)
ECG383 PNP-Si, AF Driver 120 100 S 1 3 4140 200typ |TO-92M | T18
(Tp =25°C)
ECG384 NPN-Si, Sw, Linear Amp 375 350 9 7 45 1 min 20 typ TO-66. T25
ECG385 NPN-Si, HV Hi Speed Sw 550 350 6 10 150 20typ  {TO-3 T28
ECG386 NPN-Si, HV Hi Speed Sw 800 500 6 20 175 - 30 typ TO-3 T28
|[ECG387 NPN-Si, Pwr Amp, Sw 180 150 6 50 250 30 min 70 typ T0-3 T28A
[ECG387MP* .
ECG388 NPN-Si, Hi Pwr AF Amp 400 250 5 16 250 4 min 30typ' |TO-3 T28
. {Compl to ECGE8) |
ECG389 NPN-Si, Horiz Qutput . 1500 1500 (CES) 5 4 100 4 min 5 min TO-3 T28
ECG390 NPN-Si, Pwr Amp, Hi Speed 100 100 S 10 80 3 40 min TO-3P T48
| Sw (Compl to ECG391) (TO-218)
ECG39N PNP-Si, Pwr Amp, Hi Speed 100 100 5 10 80 3 . 40 min TO-3P T48
Sw {Compl to ECG390) (TO-218)
ECG392 NPN-Si, Pwr Amp, Hi Speed = [100 700 5 25 125 3 25 min TO-3P T48
Sw (Compl to ECG393) (TO-218)
ECG393 PNP-Si; Pwr Amp, Hi Speed 100 100 5 25 125 3 .125 min TO-3P T48
: Sw (Compl to ECG392) (TO-218)
ECG394 NPN-Si, HV Pwr Amp, Sw 500 400 S 3 100 2.5 30 min |TO-3P T48
(TO-218)
ECG395 PNP-Si, Wide Band VHF/UHF ~ |30 25 3 50 mA .360° 2.3 GHz 25 min TO0-72 T4
Amp, Osc (Tp = 25°C) .
ECG396 NPN-Si, Linear Amp & Hi 450 350 7 1 10 15 min 60 typ TO-39 T6
Speed Sw (Compl to ECG397) . . '
Notes: * MP- Matched Pair Package Outlines - See Page 1-91

# Frequency at which common emitter current is 70.0% of low frequency gain
* When alternate packages are shown-it indicates a change in progress. Although only one package is avatlable. both packages will:be shown ‘as long as the
obsoleto package may be encountered in the field.
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Transistor Outlmes (cont'd)

Fig. T13-2 Fig. T156 ¢ Alternate Fig. T16 { =
SP-92 TO-88 208"
(.21
ECG ECG
_ (4 2) (2.2} CIRCUITS ey 180" z
2355 _1 I“*I t"mx 172A¢ {a.57) :
2358 r"l I wn out 189¢ ¥ .
2357 » .zsa“&n) -
2358 | . 3
2368 (l:szg) Uuu
018"
.93 MAX. o soo uz 7)
2360 2.5 oo . - k3o a9 ™
2337 MIN..
2383 oup L—J— 1007(2.54) .
2369 0 B ‘
2370 Lloel—
. — A Geuan £ —
' 4 .140"(3.567
. . MAX.,
2. g‘d? 123 —.046"(1.18)
3N ¢ .
Fig. T16 Fig. T17 205"
TO-92 TO-237 -—-l('s.zn |~—
- MAX,
- ECG
ECG 1]213] [ece 112 |3]| [eca 1]2]3 B 2% [ 5 g f
* J
10 BlEfC| f194 Els|c| {#3. |ofs]|c ez 2% -
" elcfe} [1om [efc]|s]| [s57* [ofs]e \L/ 128P 234
112 eElcial [2e0 s[e|c| [ss8 plGcl|s R 129P I . 185"
218 : {4.70)
23 BlEjC! [232 e|s|c] [a7 o[sle 4 i 2 594" MAX.
16 eEfslc| [z33 e{s|c| [aes plsle 2% uau.oe o 15.09) .
47 els]c] 1za ejc|s| [aes o[s|e ”,L"_[]ﬂﬂ iy 039)
. Elc| [z87 E{Blc| [ase blG|s i %5 e | MAX.
35",
& 8 - —-Ié“'ﬁxl— . MAX —'-H~—0|8 10.46)
85 ANERED e{B|c| [a0 oflels AN, 055(140)MAx
107 EjC|B| |289A Ejc|B] | s|cfo e JLZ"
108 - |EjBjC| [290A Elc|B] [ olG|s AR 1. EMITTER f a5 (SGB)MAx
123ap |e|8|c| [s1z2 [efs|o| [ [efcls| . L 090 12,291 .
159 e|sfc| [39p 8|E|c]| [2342 E|clBs]| e Alternate Fig. T13-1 ]
172am |Efc 8][4, p|s|a| {zs03 Elc|s M Alternate Fig. T15 ';- (E:hoﬂll.TLTE%RToa .
- * D & S Interchangeable i
3. BASE b
Fig. T18 Fig. T19 Fig. T20 .
TO-82M | SC-61 qerob g T16 —| qgen |- e
gk | A
Max.| |max. 315 3l 293 o
B 4 18.7) 294 MAX,
ECG 1123 MAX,
335" 297
N E|C|B (8.5) 298
2 £lcls M- 340 2
48 E]BIC T '(I‘ZE;, 23399 130
.398" A 66
i Elcs {10.0 020" a0
91 EjC|8 MIN. (.50) MaX, MAX.
382 E{C|B “ 03570.8)— |- |——i~.noo”(z 34
383 EJC|B @ .020".508) 50. e
2363 Ejc|s IFENTTER 123 2-C
2364 Elcls L 100" (2.54) max. 2-cOuLECToR 3-8
i Fig. T20-1 Fig. T20-2 Fig. T20-3
Sip-6 M-68 M-71
ECG
o B - 268 095 ECG
=La zeo m)
.223;(3.6)_ (6 8) _3_1_(24 13 ¥ _’1 r" s)"‘ r'
ecG [1]2)3l4]5 ’ ('34) 18 185"(4.7) MAX
w0 |s|clelc|s ) 7 Max
150 (3.8 18 —
a1 |s|clelc|B 0.3 o2 Z, |, 018" 19 s3EIBSMAX]
a2 |slclelc|e UUM 7,{], (oss) 045) (oss) .
(?:'32 0.58) 051_.| 2 0 (z 54 Zoflfe08
43 Is|ClE|CIB] (254) 21 {0.4%)
4 |elclsjcle —"l l"—‘050 (1.25) £ C 8 » (5.00) uo;g)
a5 lejc|slc|E ' o & of * 2506 '
}-———4—.320 8. MAX. (5.08) S SareToR E:EMITTER
: C:COLLECTOR
BIBASE
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Transistor Outlines (cont'd)

Fig. T20-4 cmeurTs Fig. T20-5
SoT-23 01679060~ |- 021520 ,
ECG 40 dan +—174%(4.42) — 059"1.50)
2401 2411 091" 052" H '—‘I i?_%, I‘— 015", an——ci ot
2402 2412 (2.20) (1.30) .t 3
2403 2413 ZJ__UL”I_:_{.U b oo - —
020" -
2404 24": o —4376:;;]——— : .096" oss
2415 2117712.92) ( :08) lad 2430 (2.44) (2 18)
2408 2418° out | - 2431
2407 12’::;: |} 0s0h00 ; oz) I.l.] 61" (4 091 )
m [}
©.007°(.I78)
2409 .2418* omaoe»
2410 onD. ozo X soe)
1. BASE * DIGITAL TRANSISTORS . 0391501
2. COLLECTOR 1IN 1. BASE .18"(3.00 ..
- 3. EMITTER 2. 0UT 2, COLLECTOR
: 3.GND 3. EMITTER
Fig. T22 . Fig. T23
T-16HS . r—.n'r‘(zo.g) TO-39F
ECG oo ECG 370104)
183A . o . "1 WAX, l___L
- .394" 0651.65) I | 2%0°
.za‘ ;)5(.» + C'*P\ 10.0) z5 4 1253%)
. } 5 ._,_
. - \_.f30"(3.3) (45,, U gg_eee AT CLEIMIN,
512" 113.0) A MAX.
MIN, 1.BA -
| 2 COLLECTOR ’ —icges A .
3.EMITTER ’ I~
123 \_ 025"1.635)
100" ° ) . :
(?.54) - IGZ (4 )
g X €6 CIFLANGE)
Fig. T24 Fig. T25 J Fig. T26
TO-38HS TO-88 1.234 (30 BG)TYF’. T TC-9A
ECG .335" ECG (I5 75) - | ECG 610"
—— N —— —— 5.49)
=7 : 234\ 38 !' Rz | L |28 I
;089" 124 | H___.. .| Bea 295(7.49)
mif’) _ i - - 175 T MA
r o cssm 218" S __U__ 360" (9.l;¥)MlN.
YP, B y
1.024"(26.0DMAX.
.532"013.51)
MAX.
.950'124.13)
Fig. T27 Fig. T28 * Internal Circuit for ECG89 21:53:’22:L'.’:,‘.”;’,‘5,“$3‘§"2‘,’.3 !
TC-8 T0-3 RBE=27 Q : L=~
" Lo TN ~
ECG ECG COLLECTOR l‘——(ég?;m P -, e Y\f:
131 52 162 250 Max. | oind Yo
155 53  163A 251 [ ] asoan <\ )i
60. 164 252 .5 [N LI H ]. MaxX \\\\\‘ ::
61. 165 283 l T T T { S~
68 180 284 . o16) 212 gﬂz’ ————
.040"(1.016 ]
: U—___L
:g ;2; ;g; eniTTER e=z=k= —
89+ 238 328 e it
94 243 385°
(3.99) 97 244 386 188" (478)R
[ 98 245 388 430 MAX
L 99 246 389 (10.92) ) .
905'(22.99) 121 247 2319 .
.1,256"(31.4IMAX, 127 248 2386 ‘ »
130 : R © CICASE (D) .
249 o——1.557(39,37) MAX. ——+} * Basing - SGD
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Transistor Outlines (cont'd)

el

Y ‘I""‘Z...t. 2% ot St

Fig. T43 Fig. T44-1 Fig. T45
T8-33 TB-35 . TO-1268
ECG .984"(24.99) Ecg [T 64— ECG ;330"
T | e = 961" 24.41-+] ET) 751949 1RRX.
~{.688%17.48) 1 197" . MAX. —
- .246"(6.25) |. | (8.00). { B9 157 [ 1}
141" —‘('Ks).’g;) EA M- ;039" | 92 ° ° aa;s“ ' 184 1187(3.0) ﬁ '(.‘.?.?3')
(3,50 § 255" 1-50) 1 93 o) O |l 8% 185 nets.or_J MAX.
{ A [ (6.48) 5o ) o : 253 T
$ Py (33 on \ / 254 reag memaL ~
. CONTACY .658"
, . 295 CONNECTS TO (16.64)
.492"012.50) . 788" 373.  COLLECTOR MAX..
031°(.762) MIN, K 120.0) 374 .030".762) |
TYP, (1.01) MiIN. 227 094°(2.34) b ;
cet _no* | couecton Bjcle 2338 T En g :[,13%13)‘.-30)
—| le—.100"2.54) (279 | 128 — a2, 43, 2506 _@
- . 8
F - - - .244°16.2) MAX, 2511
t:@:) COLLECTOR TO ] T 2512
HEAT SINK
2544
Fig. T45-1 Fig. T45-2 Fig. T45-3 o7 -
TO-126N 34387 SOT-82 o TO-126M ' | 2.7 l""(B.O)‘l
ECG  cosnan [zsetenm | ' ECG (2350 ECG T —f
2340 1 — T oetn | 2345 2504 U1 g ©0©
r " | 2348 2513 Kix)
A0610.3) REAR 2 2514 : o
CONTACTS b 4 —+
[ % ' CONNECTS TO 2516 A El[ (8
AW l‘-.ou'u. [} SOLLFCTOR L e 024"
I | o48” 601" | 1.60)
#3°00,3) i . {1.20) 602" (15.5) U _%,
-032"(0.8) .02Q l9.5) .(I5.3) A
100" (2.54) ; l N | S & |
AN [ ez ko ] ] L|~—?63 )
H - - 032",
9 e | 2:Colisctor .0357(0,88) 80 095"
o [ T ] 3:Emitrer 801 —.l =12.4)
Fig. T45-4 Fig. T45-5 Fig. T46 )
TO-126M (3 4 (3813')' TO-126N- 268" T0-127 '
ECG ~ . 118"DIA ECG [~ 681 099" . - ECG u 320"
— 1 O O].~3.01 —_ 205" 2.5 024" s .187 u3.2n
2501 O: 2351 |*(5_2,>1 ] vt 257 (4.75) | Max.
2502 433" D 2352 P \ 259 — T
2508 iy |0 O (2792) 2522 T—I ! 2951 “ 260 3 8 : jﬁ— 658"
2509 E CB i 2523 079" '(7_5) . 3?;\3.1(‘31:3 ] (hIAGf\m
210 Tt £oes 2 le_c E REAR METAL %
2517 I 22 2525 coNTaCT 680"
. CON 163
e 0 R 153 comicrsro | || D
2519 {15.5) Ll oaz 2521 473 .
2520 . A 1.80) 2528 12 - 1667 (4, 22)—-{ b 045
2521 2529 024" : a 11.16)
3 2530 (o 75) (0.6}
—|028" 1 063 -2531 ‘ 1803, en
00 T 1.6 ’ » e
_ms..J L_ §3§?. —  |e-091" (23)
2.4 *Basing - GDS
Fig. T48
TO-3P (TO-218) 0o Mechanical Interchangeability of TO-218
ECG 2317 [ls.241 Plastic Package with TO-3. ;
256 2318° 110.92)
270 233! /(9& : coLLEcToR P
271 23947 B e
330 . u.::_'” R/ - \\\
391 ‘f’ o Ot o
BASE N\ AR X
392 _ i AN [/
393 " .500°1127) N~ -7
,050 MIN. -
394 t.2n | .020" =~
2300 B C E e (.508) EMITTER :—-—————|
2301 .215"(5.45) (4.29) * Internal Circuit for ECG2318 cm=L= —y
2305 S N =
2306 __ .
2310 {16.89)
231 Collector to Teb
2316 tBasing — GDS :

B RIS £ sl

s ~UEA rw gy aw
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Diodes and Rectifi‘ers (General Purpose).

* Average Forward
Peak Rectified Current Reverse Forward
Reverse Forward Repetitive | Recovery Voltage ’ .
L Voltage Current eak Time Droe . Fast | Gen Fast Fig.
" ECG Type _ Description PRV Max V lo Max IFRM Max trr Max VF* | AFC | Sw | Purp {Recovery | No.
P .
ECG109 Gen Purp Ge | 100 200 mA — —_— —_ ‘@ 22
[ECG110A [ Gen Purp Ge |40 50 mA 150 mA — = ° 22
Madtched Pair Ge {30 15 mA —_ —_ —_ ® [ J z2
BSOS 2t 60°C
ECG112 UHF Mixer (Schottky) {Si |5 25 mA — — .5 at 60 mA Za
ECG113A Comimon Cathode Si | 100 15A _— — 0.95V D) X 215
+ { Dual Diode, CenterTap at1A
| TV Horiz
: A3 % BliSeviésDualDivdes, |Se |20 min .1 mA| — —_ —_ ® ® 212
| Wli G ONRISTD Lme
‘% [EcG115 Common Anade, ‘Se |20 min L1 mA| — — — L ° 212
; . Dual Diode, TV Horiz
AFC ,
‘8 [EcG116 Gen Purp Rect si |s00 1A — — 08Vat1A ™ Z3
‘Y [EcGiz0 Color T Convg Rect |Se |18 65 mA — - - ° 77
ECG125 Gen Purp Rect ° Si 11000 25Aat | — — 1.1Vat1A ® 23
d 25°C Lead ’
. Temp
ECG156 Gen Purp Rect Si | 1000 3A — —_ 1.1Vat [ Z6
1.5A
'ECG177 Fast Sw, Det, etc. Si {200 160mA  |250mA |50 ns 1.0V at © 24
100.mA
ECG178MP | Matched Diode Pair, |Si |50 75 mA . 100 mA —_ 1.0V at ® z5
AFC, AFT, etc . 5 mA
ECG506 Sw, Fast Recovery, Si 11400 2A 35A 500 ns 1l0Vat1A -} [ Z6
Bst Damp, Blanking )
E{gssonmgt Gén RurpiRed Si {50 250 mA — 3ps 1.0Vat1A e z6
1% 1 FGatingd Cebtering
ECG515 Sw, Fast Recovery, Si | 800. 3A 9A 1.3 ps 1.3Vatd A © [ Z8
SCR Defl Cla . = :
ECG519 Fast Sw Diode Si ] 100 (BRV) |200 mA 450 mA 4 ns 1.0V at @ Z4
B E 10 mA
ECG525 Sw, Fast Recovery, Si | 2000 1A —_— 500 ns 2Vat2A [ ] [ Z6A
Damp {Fwd Rec) .
ECG552 Gen Purp Rect, Si 600 1A —_ 200 ns 1.5V at e ® ° Z3
X Fast Recovery g 250 mA :
1§ |ECG558 Gen Purp Rect, Si |1500 1A —_— 250 ns 1.2Vat1A ® ® ° z3
;_ Fast Recovery, HV )
~. § | ECGS69 Fast Sw, Soft Si | 600 3rA 100 A 200 ns 1.iVat3A ® -] (] Z6A
. Recovery 9
~ K |ECG5T1 Fast Sw, Si {1000 3A — .} 100 ns 1.5Vat3A ° ] ] 218
o Soft Recovery
ECG572 Gen Purp, Si | 1000 6 A 300 A 500 ns 1.3Vat6 A o ®  J Z71
ﬂ Fast Recovery .
s> § |ECG573 Schottky, Si |60 5A 150 A — 0.7Vats5A [ J . Z6A
Bl |Barrier Rectifier
% §lEcas7a Sw, Ultra Fast Rec. [Si [ 400 1A 30 A 35ns 1.3Vat1A o | o ° 23
'T ECGsys Sw, Ultra Fast Rec. Si {1000 1A 30 A 70 ns 1.7Vat1A -] (] [ ] Z3
%* ECGs76 Sw, Ultra Fast Rec. Si [400 5A 150 A 35 ns 1.25V at © (-] (-] Z6A
? T i 5A
%— kCes77 Sw, Fast Recovery, HV|Si | 1000 5A 200 A 70 ns 1.7Vat5A e o ® Z6A
»7 §|¥CGs73 Schottky, Barrier Rect [Si |90 1A 50 A — BVat1A. ®© Z3
.15‘ kG579 Schottky, Barrier Rect |Si |90 3A 150 A = 8Vat3A ® Z6A
¥ 11¥Cas80 Gen Purp Rect, Si | 600 3A Single 250 ns 1.3V at e | o o Z1A
Fast Recovery Surge 3A
£ EC\ . 100 A .
Eh R *CGs8q Gen Purp Rect, si [ 400 8A Single 200 ns 12Vat o | e e [za1A
3 Fast Recovery Surge 3A
s | O 150 A
| TV Damper Si {6000 300 mA Single 300 ns 8.0V at o] Z17A
' Surge 100 mA
100 A
Detector, Mixer, Si |70 15 mA —_— 1ps A1V at ® ® ® [ Z4
{Schottky) Hot 1 mA
Carrier Modulator
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Mlcrowave Mixer Diodes

Test Noise L.F. IMPED. VSWR . R i
Freq. Figure © 30 MHz Max. Burn Out Fig. Aot
Type No. {MHz) {dB} {Ohms) Ratlo (ERGS) No.
aemmmar N
1N415C" a375 9.6 325475 1.5 T 2.0 zZ64 4
1N415E 9375 7.5 335-465 1.3 2.0 Z64
NTINMED 83 300-700 - 2.0 264
1N416E 3060 7.0 350450 1.3 5.0 264
- »n
PIN Diodés
) o Mex. Power | V [BR) R IR cr s RA Fig.
ECG Type Description and Application {mW) Min. (Voits} | Max. (nA) Max. (pf) Typ. {(nH) |Max. (Otims) No.
ECGB553 Si PIN Diode, UHF, VHF Switch 200 30 150 2 2.5 1.2 Z4
'ECGBBBA | Si'PIN Diode, Gen Purp & VHF Switch 250 35 - 100 1.2 -—- 0.7 Z11A |
Diode and Rectifier Outlines
Fig. Z1A Fig. 218 Fig. Z2 Do7
ECG580 ECG571 g ECG .
" 5 B0TH LEADS 02153
j j 7 % (m- L .
— __f_'MAx.o"A.
— = =% —L === N m——
03771 94)MIN 170" (4. 053" (1.35 1LO" (25 ) )
Laotaciva TNy Pl Wi e .
COLOR BAND INDICATES CATHODE END COLOR BAND DENOTES CATHODE '{COLOR BAND DENOTES CATHODE)
Fig. Z3 DO-41 | Fig. Z4 po-35 | Fig. 25
ECG h ECG ECG178MP
116 585 . .210° 107 by, 112 200 (5 oa) " "
125 587 | umiicaos | bax | __[‘2 Té’m.;,m..\. 7 [ aly -0211:33) | e——et-.300(7.62)
552 =] 519
' I 09022913 be-1.000725.4) ] A
ggi L——-z.a:‘(:sssmm. A | . 55)3; \ 332'%':?) . ' 00:”(‘2:5 ¥ ’SRX(ZD?Z )r L_l ooo (25 ‘)—J
575 COLOR BAND OENOTES CATHODE 584 COLOR BAND DENOTES CATHODE .
578 600 tCOLOR BAND DENOT.ES CATHODE)
Fig. 26 Fig. Z6A DO-27 Fig. Z7
ECG . " ECG ECG
156 I.OSI(S'SA) i~ .SB?AA(?(..S” 525 I.Og'(NZ.S.‘! .37?“‘(:..40) 606 0241 20°15) MAx.
506 4 .os:"(.es) 569 3 607 MAX,
MAX,
507 { l i :- 573 — = . l ] — 3 \\
- -1 576 e 052"(1.30) }
.210'3.33IMax, 577 .230716.33) MAX. MAX, e "(25) .98"(25) !7 (4 2)
~OLOR BAND DENOTES CATHOOE 579 COLOR BANO DENOTES CATHODE MIN. (7) MIN.
586
588
Fig. z8 Fig. Z11A Fig. 212
ECG515 ECG555A -
. " 022" .55) ECG116 S
1.63 1.4 ﬁ0(3M) , :
l (41.5) l | (35} MAX _}_I I COMMON ANODE e
== ===C1g] 4"__{ | - us) et usaL_J ‘ oo
0.32"(8) D1a. MAX.
0.34°(8.57 COLOR BAND DENOTES CATHODE o J ‘2%,
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Zener Diodes

Note:

10 Watt and 50 Watt Zeners listed have

anode connected to stud. Add Suffix

letter “K” to the ECG number for cathode connected to stud. The ECG txze“
numbers shown have a standard tolerance for the Zener voltage of+/- 5%.

-

1-114

* 2% Tolerance

1 1/2 W and 1 W, 5% Tolerance Zeners are supplied 2 Per Pkg.

# 0.3 W, 5% Tolerance Zeners aro supplied 3 Per Pkg.

Voitsge  [Surtace Mount| Axial Lead Stud Mount 4
$OT-23 DO-4 DO-5 =
SesNotes | Fig. No. 269 Z3A Z18 219 220 g
for 0 -
Toomoce | 03W4 [12Wertt| 1Ware? | 5Ware | 10Watt | 50 Want 1% Tolerance -3
2.4 — ECG5000A - | — — — — :
25 —_ ECG5001A | — — — — Y. Watt 3
2.7, — ECG5002A |ECG5063A | — — — =
2.8 —_ ECGS5003A | — — _ —_ ‘Nominal Zener ¢
3.0 — ECG5004A |ECGBO65A | — — — | "'Voitage @ TaA=25°C |1
. ECG Type VZ @ I1ZT=20mA* |
33 ECG5005SM  |ECGS5005A |ECGS066A |ECG5111A | — . — T
36 ECG5006SM  |ECG5006A |ECG134A |ECG5112A |ECG5173A | — ECGS010T1 | 5.1
39 ECG5007SM  |ECG5007A |ECGS067A |ECG5113A |ECG5174A | ECG5240A ECG501TT s —
4.3 £CG5008SM  |ECG5008A |ECGS068A |ECG5114A {ECG5175A | ECG5241A ‘o
4T ECG5009SM  |ECGS009A |ECG5069A |ECG5115A |ECG5176A | ECG5242A ECG5013T1 8.2
5.1 ECG5010SM  |ECGS010A |ECG135A {ECG51i6A |ECG5177A 1ECG5243A ECG5018T1 10
5.6 ECGE011SM  |ECG5011A |ECG136A |ECGS5117A |ECG5178A | ECG5244A .
6.0 — ECG5012A | ECG5070A |ECG5118A |ECG5179A | ECG5245A ECG5021T1 12 . .
6.2 ECG5013SM  |ECGS013A |ECG137A |ECG5119A |ECG5180A | ECG5246A - ;
6.8 ECG5014SM ECG5014A | ECG5071A |ECG5120A |ECG5181A | ECG5247A Fig. Z4 :
75 ECG5015SM  |ECGS015A |ECG138A |ECG5121A |ECG5182A | ECG5248A .022°(.56) ‘- .2007(5.08) |
8.2 — ECG5016A | ECG5072A |ECG5122A |ECGB5183A | ECG5249A [ max.oia. a1 ax. i
8.7 ECG5017A | ECG5073A |ECGB5123A |ECG5184A | ECG5250A == ‘
9.1 ECGS018SM  |ECG5018A |ECG139A |ECGS5124A |ECGS5185A | ECG5251A oscizzet b-1.000725.8)~
10.0 — ECGBOISA |ECG140A |ECGS5125A |ECG5186A | ECG5252A /MAX. OiA. TN
COLOR BAND DENOTES CATHODE
1.0 — ECG5020A |ECGS074A |ECG5126A |ECGS5187A |ECG5253A :
11.5 —_ ’ — ECG141A" | — — —_— * |77 = Test Current
12.0 ECG5021SM  |ECGB021A |ECG142A |ECG5127A |ECG5188A | ECG5254A
13.0 — ECGB022A | ECG143A |ECG5128A |ECGB5189A | ECG5255A N
14.0 — ECG5023A |ECG144A |ECG5129A |ECGB190A | ECG5256A
15.0 ECG5024SM  |ECG5024A |ECG145A |ECGB130A |ECG5191A | ECG5257A
16.0 — ECG5025A |ECG5075A |ECG5131A |ECG5192A | ECG5258A
17.0 — ECG5026A | ECG5076A |ECG5132A |ECGS5193A | ECG5259A
18.0 £CGS027SM  |ECGB027A | ECGS077A |ECG5133A |ECG5194A | ECG5260A
19.0 — £CG5028A |ECG5078A |ECG5134A |ECGS5195A | ECG5261A
20.0 — ECG5029A | ECG5079A |ECGS5135A |ECGB196A | ECG5262A
22.0 — ECG5030A | ECG5080A |ECG5136A |ECGB197A |ECG5263A
240 ECG5031SM  |ECG5031A | ECG5081A |ECG5137A |ECGS5198A | ECG5264A
25.0 — ECGB032A | ECG5082A |EGG5138A |ECGS5199A° | ECG5265A
27.0 — ECGB033A |ECG146A |ECGB139A |ECGS200A | ECG5266A
28.0 — ECG5034A | ECG5083A |ECG5140A |ECG5201A | ECG5267A
30.0 — ECGB035A | ECG5084A |ECGS141A |ECG5202A |ECG5268A
33.0 — ECG5036A |ECG147A |ECGB142A |ECGS5203A | ECG5269A
36.0 — ECGS037A | ECG5085A |ECGB143A |ECG5204A | ECG5270A
39.0 _ ECG5038A | ECG5086A |ECGB144A |ECG5205A |ECGS271A
43.0 — ECG5039A | ECG5087A [ECGB145A |ECGS5206A {ECG5272A°
45.0 — — — — ECG5207A | ECG5273A
47.0 - ECG5040A |ECG5088A |ECG5146A |ECG5208A |ECG5274A
50.0 —_— — — — ECG5209A | ECG5275A
51.0 — ECGS5041A | ECG5088A |ECGB147A [ECG5210A |ECG5276A
52.0 — — - Yo ECG5211A |ECG5277A
55.0 — — ECG148A | — — ’
56.0 — ECG5042A | ECG5090A |ECG5148A |ECG5212A | ECG5278A
60.0 — ECG5043A | ECG5091A |ECG5149A |ECG5213A |'ECG5279A
62.0 — ECG5044A |ECG149A |ECGB150A |ECGS5214A | ECG5280A
8.0 — ECG5045A |ECG5092A |ECGS151A |ECG5215A | ECG5281A
75.0 — ECG5046A | ECG5093A |ECGB152A |ECGS216A |ECG5282A
82.0 — ECG5047A [ECG150A |ECGB153A |ECG5217A | ECG5283A
87.0 — ECG5048A | ECG5094A |ECG5154A [ECG5218A | —
91.0 — ECG5049A | ECG5095A |ECGB155A |ECG5219A | ECG5284A
100.0 — ECGS050A | ECG5096A |ECG5156A ,|ECG5220A | ECG5285A
105.0 — — — — ECG5221A | ECG5286A
110.0 _— ECG5051A |ECG151A |ECGB157A |ECGS5222A {ECG5287A
120.0 — ECG5052A | ECG5097A |ECG5158A |ECGS5223A | ECG5288A
1230 | — ECG5107T2 | — — [ —
130.0 — ECG5053A | ECG5098A |ECG5159A |ECG5224A | ECG5289A
140.0 — ECG5054A | ECG5099A |ECGS5160A |ECG5225A | ECG5290A
150.0 — ECGB055A | ECG5100A |ECG5161A |ECG5226A | ECG5291A
160.0 — ECG5056A | ECG5101A |ECG5162A |ECG5227A | ECG5292A
170.0 —_— ECG5057A | ECG5102A |ECG5163A |ECG5228A | —-
175.0 — — — —_ ECG5229A | ECG5293A
180.0 — ECG5058A | ECG5103A |ECG5164A {ECG5230A | ECG5294A
1900 | — ECG5059A | ECG5104A |ECGS165A |ECGS5231A | ECG5295A
2000 . | — ECGBOG0A |ECG5105A |ECG5166A |ECG5232A | ECG5296A




Zener Diode Outlines

Fig. 23A
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Voltage Regulator Selector Guide

Fixed Regulators

g
Output Input
y\;)l‘tago . Voltage
(gg)" ECG Type IR‘ viniDC) |
+5% | Pos |. Neg | (DC)| Max| Min |watts Case Styls .
e
977 1917 | 0.1 ] 30 7107
5 ~ TO-%2
6.2 988 — J o1} 35| 8207 Positive Negstive
b 4 T
8 981 — Jor} 3| 0] ' !
I .
9 1902 — o1l 30| 1] 07 C GND
" ’ N
12 950 1903 | 0.1 | 35 | 14| 07 U U U VIN vour
- Bottom Vi
15 951" 1905 | 01| 35 ) 17 07 [][] U orem T
18 1906 | 1907 | 01| 35| 20 07 t23 '
- L3
24 1908 1909 | 01| 40| 26 | 0.7
5 960 961 1 35 15 T0-220
6 962 963 1 35 15 SeSTave m Negative .
964 965 1 35 10 15 Tab Common 1. |Grouﬂd
to Pin 2 2. Input
1910 _— ] 3 | 11| 15 1. Input 3 Slétput .
2. Ground ab Common
| 10 | 1832 — 1] 3 )2 20 3. Output to Pin 2
12 966 967 1 35 | 14 ] 15
15 968 969 1 3 | 17| 15
18 958 959 1 35 | 201} 15 123
24 972 971 1 0| 281 15
33 1904 — (4 |#® 1 T0-220 (Low Dropout)
5 1951 — 1 16 15 4 .
Tab Comimon : Q : \ v
8 1952 — 1 19 g | 15 to Pin 2
1. Input |
2. Ground
10 1953 —_ 1 21 "1 | 18 3. Output
12 1954 — 1 23| 13} 18 ’
? 123
15 1955 _ 1 26 | 161 15
24 1956 — 1 30| 25| 15
5 1960 1961 1 35 7 15 TO-220M
6 1962 1963 1 35 8 15 Positive Negative
8 1964 1965 1 35§ 10 15 1. Input @ 1. Ground
= 2. Ground 2. Input
S 1966 1967 1 35 1 15 3. Output 3. Output
——— o] (o]
10 1968 — 1 35 12| 15
— 123
1 1970 [ 197 ] 3| 141 15
15 1972 1973 1 3 | 17| 15
18 1974 1975 1 35| 20| 15
24 1976 1977 | 40| 26 | 15

1-179




Linear IC and Module Circuits (cont’'d)

ECG947

10-Pin Can See Fig. L7

NON-INVERTING
INPUT A

INPUT B '

NON-INVERTING
INPUT 8

Pin 4 Connected to Case

Pos VR, 15 V, 100 mA

IR
el

COMMON

See Voltage Regulator Selector Guicie Page 1-179

ECG947D 14-Pin DIP See Fig.L104 | ECG948 14-Pin DIP See Fig. L10
Dual, Freq-Compensated Op Amp .Dual, Freq-Compensated Op Amp ECGg948SM 14-Pin SOIC See Fig L16
’ . . Quad Op Amp
INV INPUT O'FFSET ADJ A QUTPUT ¢ pLj OuTPUT 4
INVERTING NON-INVERTING
INPUT A INPUT A - NON-INV INPUT vcc A -INPUT 1 -INPUT ¢4
v+a € B v- OFFSET ADJ A OUTPUT A +INPUT 1 +INPUT 4
outpuTA § 5 "0"';'::’5,";" 'N_‘-* VEE NC .oV .
5 inveRTING OFFSET ADJ B ouTPUT B +INPUT 2 +INPUT 3
Ne INPUT B NON-INV INPUT ‘V
X cc B -INPUT 2 ~INPUT 3
OUTPUTB V+B ‘ .
INV INPUT OFFSET ADJ B OUTPUT 2 [:§ oUTPUT 3
Pins 9 and 13 Tied Externally *ECG948, 948SM - Dual Supply, Pin 11 = V.
ECGS49 8-Pin Can See Fiq. L3 | ECG950 TO-92 See Fig: L16 | ECG952 TO-92 See Fig. L1¢
Dual Op Amp Pos VR, 12 V, 100 mA - . Precision 2.5 V Voltage Reference .
ECG951

BOTTOM VIEW

ECG953 TO-202 4-Pin See Fig. L18 | ECG955M 8-Pin DIP See Fig. L98 | ECG955S 8-Pin SIP See Fig. L35:
Pos VR, Adjustable 5t030V, 1A -ECG955SM 8-Pin SOIC See Fig. L159 | Timer/Oscillator ,@
Timer/Oscillator . :)‘5‘}

ECG955MC 8-Pin DIP See Fig. L97 ¥

common Low Power Timer/Oscillator, CMOS Output Grouno [ I3
6 f TRIGGER ) '%‘ o
o oureur £ :"

. ;x:.\'f'_\"\’g \ . GROUND Reser [ 3

o ‘?;, 'A : JRIGEER cTrL voLtace [ f-

3 ‘.:;\-.? > outpuT THRESHOLD [ E-‘

AT : oiscHARGE R s
%, % b COMMON CONTROL RESET ’ ECGI55S
e INPUT OUTPUT vee BN

Heat sink tabs connected to common through
device substrate. Not recommended for direct
electrical connection.

ECG956 TO-220 See Fig. L17
Pos VR, 1.2t0 37V, 1.5 A

ﬁo q Vour

Vo2
!
Your
(TAB}

3

ADJUST

See Voltage Regulator Selector Guide Page 1179

ECGS57 TO-220 See Fig. L17
Neg VR, 1.2t0 37V, 1.5 A
5 O qvm
123
ADJUST Vout
Vin (TAB)

See Voltage Regulator Selector Guide Page 1-179

ECG958

Pos VR, 18V, 1 A
ECG960

Pos VR, 5V, 1 A"
ECG962
PosVR,6V, 1A
ECG964
PosVR,8V, 1A
ECG966

Pos VR, 12V, 1A
ECG968 .
Pos'VR, 15V, 1 A

1-200.




Linear IC and Module Circuits (cont’d)

ECG959 TO-220 See Fig. L17
Neg VR, 18V, 1A
£CG961
Neg VR, 5V, 1 A
ECG963 O INPUT
Neg VR, 6 V. 1A :
ECG9I65
| Neg VR, BV, 1A -
| ECG967
Neg VR, 12V, 1A
ECG969 i
Neg VR, 16V, 1 A
GROUND ouTPuUT
INPUT

See Voltage Regulator Selector Guide Page 1-179

ECG970
Pos VR, 1.2t033V,3A

TO-3 See Fig. L11

/-— Vou1/CASE

Vin —\

aos

BOTTOM VIEW

See Voltage Regulator Selector Guide Page 1-179

ECG971 T0-229 Sec Fig. L17

Neg VR, 24V, 1A

! ﬁ O a INPUT

GROUND QUTPUT

INPUT

See Voltage Regulator Selector Guide Page 1-179

ECG972

TO-220 See Fig. L17
Pos VR, 24V, 1A :

GROUND

|]|zz

INPUT

OouTPUT

\
GROUND (TAB}

See Voltage Regulator Selector Guide Page 1-179

ECG973D 14-Pin DIP See Fig. L104
Balanced Mod/Demod

SIGNAL INPUT + [E} vee

GAIN ADJUS’T jkj NC

GAIN ADJUST 7] - ouTPUT
SIGNAL INPUT - 5] e
BIAS 7] - CARRIER INPUT
OUTPUT 4+ [l ne

Nc R ECCS730 I + CARRIER INPUT

ECG975 8-Pin DIP See Fig. L98
ECG975SM 8-Pin SOIC See Fig. L159

Op Amp, Externally Compensated, Supply
Yoltage =18 V Max

BALANCE COMPENSATION

vee

INPUTS
+ N OUTPUY
ECGY75
ECGIISSM
VEE

] BALANCE

ECG976 8-Pin DIP See Fig. L97
Op Amp, Internally Compensated, Supply
Voltage =18 V Max

ouTPUT

ECG976

NC

ECG977
Pos VR, 5V, 100 mA
ECG981
Pos VR, 8 V, 100 mA

TO-92 See Fig.L16

1 2

M
-

’
COMMON

See Voltage Regulator Selector Guide Page 1-179

14-Pin DIP See Fig. L104

ECG978

ECGS78SM 14-Pin SOIC See Fig. L160
Dual Timing Circuit

ECG978C 14-Pin DIP See Fig. L104

Dual Low Power Timer/Oscillator, CMOS
Qutput

DISCHARGE 1

vee
THRESHOLD 1 DISCHARGE 2
y, SopTROL THRESHOLD 2
cowmmor
OUTPUT 1 RESET 2
TRIGGER 1 ouTPUT2
crouno [l 5€C97%C i) tRiGGER 2

ECG980 16-Pin DIP See Fig. L111
CMOS Phase Locked Loop

PHASE PULSE

PHASE COMP
1 ouTPUT !

COMP INPUT

Voo
2ENER

SIGNAL INPUT

VCO QUTPUT PHASE COMP

1 QUTPUT
INHIBIT R2TO Vss
. { R1TO Vss
ci
DEMOD OUTPUT

VCO INPUT

vss

ECG982 16-Pin DIP See Fig. L111
Subcarrier Regenerator ACC, APC Detector

HUE CONTROL
acc oUTPUT

OSC QUTPUT {
. ACC INPUT

HORIZ KEY
PULSE INPUT

GROUND

APC INPUT

} APC OUTPUT
0OSC INPUT .

SHUNT REG/BIAS

OSC FEEDBACK
Loop

ECG983
Dual Audio Preamp

14-Pin DIP See Fig. L104

GROUND FEEDBACK 2
FEEDBACK 1
INPUT 2
INPUT
'OUTPUT 2
OUTPUT 1 | DUTPUT 24
OUTPUT 1A DELAY 2
[(ISVARY 7 vee
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Linear IC and Module Outlines (cont a)

Fig. L118 TO-3, 4-Pin § Fig. L12 TO-66, 9-Pin | Fig. L15 TO-3, 14 p;
ECG 1.500" (38.1) Max. ECG l—u .252"(31. 80)MAX-——-—1 ECG o=
1927 820712083 946 t 298" 1059 s 28
- . r‘uz 32)“] (7.50) ~ -Bulfi?'e?.r- %
r—.\l‘ ”62’ 1 r——j—““—T r T o (e oimax, ;;}
[ o— >
i p - i UUHUM 256(8 s
50"tn.73) SEATING 09" “" B |
MIN, PLANE (2.92) SEATING PLANE .36 (9.14)MIN. % i
—=f — 038710.97) MiIN. | - SE;EA()(BB 5) 1 Y i
11897(30 2) .9607(24.38) i e— 1189 (30_'2,;*1_ 1‘
155713.931 a7 .325%8.26) i I

024" 2
(66 )_’Il 3!-— 05 (l 27)

_.| —
079 121

e 70" {14.5)
(4,19 (t7.78) e ¥
MAX. T
Fig. L16 . TO-92 | Fig. L16A . T0-92 | Fig. L17 o
.200 : .200 .
ECG Y ECG y ECG . .
950 DIA 998 A 956 1932 -
951 957 1951 . 420" N
ol 958 1952 (-é";g) no.enl
977 959 19853 : MAX. a7
981 960 1954  t— o MAX‘SDﬁ
388 s1 1985 P &G -
o4 962 1956 .500"(12.7) Y
1900 963 MAX ag "
1901 964 4 *EONN
1902 965 t 70, PIENCT2¢E1D
1903 966 .500"(12.7) .
1905 967 MIN, > .
1906 968
1907 969 L_‘__ 3
1908 971 -
1909 972
1917 1904 .
7080 1910 2
Fig. L17A TO-3PJ | Fig. L17B 3-Pin SIP { Fig. L17C
ECG ’ 190" ECG ECG
1934 . ] (4.8) 1705 1869 205" 165"
1934X - . -] (52) f= 4 2)
1936 h:’sazf" (%30, l ‘ MAX. MAX
1938 ¥ y 1
1940 s9r” 158" 335°
(15} 4.01 (8 5)
MAX
079" 11 "
o {2.00) (?g?) .
(z0) 155“(9.on,; oy (SOax. . RIS
{ ggoo_t___. 0O
—l —-H-024 10.611 S0 @
4L.ozs“ 1 f—o0soir2m ~—
1.635) .
100" (2 54) MAX
.215"15.45) —f+—]
Fig. L18A . 4-Pin 8P | Fig. L18B 4-Pin SIP | Fig. L18C
ECG  os72.2) ECG ECG 426732
9200 MAX 023 (0 7 1740 1844 3357851 — /(2 ai
9402 I 1741 LA (36) — 23° B
.1— 1742 N {6.0) ]
| F—T 263(7.2) 1743 [—906"(24.3) 437 N
. (1}]
.031"(0.8) .20"(5.1 N .
. TY(P. l . | Ml{X.) “L l
A 083" 571"
1.283%72) (212 (14.5)
MAX. l I 1 4]
% 3 4 -
472‘(12 0) e {020 U U U |< 1 ¢
018" J{ “ “ @s) “la)_ Qs Ao, ‘
JL — (rhqux, .6 H [] n [—‘1}.055)._.“,,

02671.65)
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