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RAIDAR TRANSMITTER

MONGKOL TANYALUX
VORAVIT CHAMPACHAISRI
KITTICHAI PANICHPRATHOMPONG ADVISOR

1988

ABSTRACT

This thesis i= bhe design and development of RADAR
TRANSMITTER which consists of RF PULSE OSCILLATOR ( from magnetron
tube in microwave oven ) and design PARABOLOIDAL ANTENNA for
transmiting and receiving radar signal. This antenna has wide
peam in vertical plane and narrow beam in horizontal plane
whirch are_ﬁhe characberistics of radar antenna. The signiticant

characteristics of this anLenna have been tested.
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2N2646 (siicon)
aNn2647

Silicon annular PN unijunction transistors designed
for use in pulse and timing circuits, sensing circuits
and thyristor trigger circuits.

A\l

CASE 22A
(TO-18 Modified)
(Lead 3 connected to case)

MAXIMUM RATINGS (7. = 25°C unless otherwise noted)

Rating Symbol Value Unit
RMS Power Dissipation® Pp 300 mw
RMS Emitter Current g 50 mA
Peak Pulse Emitter Current®® e 20°* Amp
Emitter Reverse Voltage Va2 30 Volts
Interbase Voltage VeoB1 35 Volts
Operating Junction Temperature Range T, -65 to +125 °c
Storage Temperature Range Tutg -65 to +150 oc

* Derate 3.0 mW/°C increase in ambient temperature. The total power dissipation
(available power to Emitter and Base-Two) must be limited by the external
circuitry.

** Capacitor discharge — 10 uF or less, 30 volts or less.

2-324



2N2646, 2N2647 (continued)

ELECTRICAL CHARACTERISTICS ..

—64—

28°C wnines Soruee aoted)

Characteristic Symbo! Min 17 Max Unit
Intrinstc Standof! Ratio n -
(Vpapt » 10 V) (Note 1) 2N2646 0.5¢ - i}
IN264T 068 - 082
Intertase Restotance ’ Rop K ohms
(Vgemy » SV, Ig = 0 . 4.7 1.0 "
Intertale Resistance Temperature Coefficient oR &/°c
(Vpzgy ® SV.IE * 0.To " -$5°C to +125°C) : BB 03 - oe
Emitter Saturation Voltage VEBI(at) Volts
(Vyag) » 10V, Ig = SOmA) (Note 2) - 3 -
Modulated Interbase Current ! mA
'B2imod)
(Vpzn1 * 10V, g = $0mA) —_ 18 -
Esutter Reverse Current o ) uA
(Vpag = 30V.lgy = O IN2846 — 0 005 12
aN2847 - 0 00% 02
Peak Point Emitter Current p ",
Vypy = 25 V) 2N2646 g - 10 5.0
aN2e4? 1.0 2.0
Valley Point Current Ly mA
(Vpapy * 20 V, Ry, = 100 chme) (Note 2) IN2646 4.0 L -
. IN2647 ’0 10 18
Base-One Peak Pulse Voltage vom ” Volta
{Note 3, Figure 3} IN2646 30 3.0 -—
IN2647 8.0 1.0 -_—

NOTES

1. intringec standott! ratio,
n.is defined by equation:
ne Yo~ Vi
Ve
Where V), = Pesk Point Emitter Voltage
Vs = Interbese Voltage

Viggnn = Emitter to Base-One Junction Drode Drop

(~05V @ 10 )

PIGURE 1 — UKUUNCTION TRAKSISTOR SYMBOL
AND NOMEKCLATURE

L)
-—
—O

8. (e

2. Use pulse techmques PW ~ 300 us duty cycle <€2% to avoid
mnternal heating due to interbase modutation which may resuht n
erroneous readings

3 Base-One Peak Pulse Voltage 15 measured in circurt of Figure 3
This spectication 13 used to ensure munimum pulse amplitude for
20phcations i SCR finng circurts and other types of pulse circurts

PSURE z-mmg“m[? CHARACTERISTIC FIGURE 3 - ¥, TEST CmeUN

(Typ<a! Bvlsration Decogtor)

(Laaggorsted w Srow Dotoch)

\J

4 NECATIVT
CUTOFT —tele— RESISTANCE ~owe SATURATION
R{CION ' Li{Lv R{CION

A\

Vomimet of 4
"

LR IR

2-325




/m444| (SILICON) —65-

thru

~4444

7

PLASTIC THYRISTORS

. . . designed for high-volume consumer phase-control applications
such as motor speed, temperature, and light controls and for switch-
ing applications in ignition and starting systems, voitage reguiators,
vending machines, snd famp drivers requiring:

® Smalt, Rugged, Thermopsd Construction — for Low Thermal
Resistance, High Heat Dissipation, and Durabitity.
® Practical Level Triggering and Holding Characterisitcs —
IGT * 7.0 mA, Iy = 6.0 mA (Typ) @ 25°C
® Low “On” Voltage — Vg = 1.0 Volt (Typ) © 5.0 Amps € 25°C
® High Surge Current Rating ~ 1tgp = 80 Amps

PLASTIC SILICON
CONTROLLED RECTIFIERS

8.0 AMPERES RMS
50 thru 800 VOLTS

MAXIMUM RATINGS (T = 100°C unless otherwie noted!

Rating Symbol Value Unit
*Peak Reverse Biocking Voltage VRRM Vol
(Note 1) 2N4sLY 60
2N4442 200
2N4443 400
ZNasds 600
*Non-Repetstive Pesk Reverse Blocking VRsSM Voits
Voltage it » 5.0 ms {mex} dursuon)
2N4al 7%
2N4A42 300
IN&L4LD 600
2NAAL4 700
*Forwerd Current RMS IT(RMS) Amps
(Al Conduction Angles) 80
*Pesk Forward Surge Current 1Tsm Ampe
(372 cycte. 60 Hz) 80
Circuit Funing Considerstions . 1% A%
(Y= -40 to +100°C,
t= 1.0t 8.3 ms) 25
*Pesk Gate Power Pone 5.0 Watn
*Average Gate Power PGiAY) 0.5 Watt
*Pesk Gare Current igm 2.0 Amps
*Pask Gots Voltage VoM 10 Voits
*Operating Junctron Temoerature
Range Ty -40 10 +100 oS¢
*Storage Tempersture Renge . Tag -40 10 +150 °C
Mounting Torque (6-32 screw) - 80 " o
{Note 2}

THERMAL CHARACTERISITCS

Characteristc Symbol Typ Max Ut
*Therme! Resasnce, Junction Ao - 25 Scmw
10 Case
Thecmat Res:stance Junston Re A 40 - oCcw
1D Ambernt

*inccotes JEDEC Rep:stereg Data

e 0}!0 —]

p
N
Egz

=

/‘vuut
$90
wucouaoum. qsc

PN ) CATHODE
88“3" ..”.. 8166 7 anODt
1 3 oAt
0018
o |
e g 1
==
’
HEAT SINK
CONIAZY AREA
N 0M)
CASE 9004

2-820
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2N 4441 thru 2N4444 (continued)
—66~

ELECTRICAL CHARACTERISTICS {Tg = 25°9C uniess otherwise noted)

. Characteristic Symbot Min Typ Max Unit
| *Pusk Forward Blocking Vottage Vpam® . Volts
(T4 = 100°C) Note 1 2N4441 ) 80 - -
2N4442 . 200 - -
2N4443 400 - -
. - 2N4444 600
Peak Forward Blocking Current IDRM mA
{Reted VDR @ T3 = 100°C, gate open) - - 20
Peak Reverse Blocking Current IRRM . mA
(Rated VDR ® Ty = 100°C, gate open) - - 2.0
Gave Trigger Current (Continuous dc) 131 mA
{Anode Voltage - 2.0 Vde. Ry = 100 ohms} T¢ = 25°C - 7.0 30
*Tc = -40°C - - 60
Gate Trigger Voltege {Continuous dct VT Volts
(Anode Voltage = 7.0 Vac, Ry « 100 ohms} T¢ » 25°C - 075 15
*(Anode Voltage * 7.0 Vdc, Ry = 100 ohms) T¢ = -40°C | - - 25
*[Anode Voltsge = Rated VEom. Ry * 100 ohms) T = 100°C 0.2 - -
Forward “'On’ Voltage vy Votts
{if = 5.0 A pesk) - 1.0 1.5
*Ug = 15.7 A peak) - - 20
Holding Current I mA
{Anode Voltage » 7.0 Vdc, gate open) T = 25°C - 60 a0 -
*Te = -40°C - - 70
Turn-On Time ton us
(g =S0A, IgY=20mA) - 10 -
Turn-Off Time ) tott us
g =50A1g=50A) - 1% -
g =S.0A. IR = SO0 A, T = 100°C) - 20 -
Forwerd Voluage Application Rate dvidt Vius
(T4 = 100°C) - 80 -

*incicates JEDEC Registered Date

Notwe 1.  Ratings sopty tor 2erp 0r Negative pate voitage DUl POTItve Note 2 TYorque tating apphes with use of toraue weshes {Sheke
pate voltege sha!l ROt De applied concutrently with o neg- proot WD 18522 #6 or sguivetent). Mounting toroue n
ative potental On the snode When chetking fotwera or enceoss 0f 8 in DL AOeL ROt BOPrecably lOwer Cate tO-4:nk
reverse DIOCKing Capsbility. thyriior devices should not therms! resitence  Anooe 186d BNd hestiink contact ped
De Tested with & CONETANT CUTPENL BOUFCE 1N & Manner that ore common
the voltege apphed excesdt the rated blocking voltege. € o' 801007 ing Purnotet (either teiminel connection Ot Ce-

vice mmountingl, soltdering teMperdlures Shall KOt exceso
*228%¢C.

2-821 °



2N4441 thru 2N4444 (continued)

ZuJCtr), JUNCTION TO-CASE TRANSIENT

1IM. ON STATE CURAENT (AMP

b T—
1
FIGURE 1 - MAXIMUM FORWARD VOLTAGE FIGURE 2 ~ POWER DISSIPATION
100 _ % v v
— ©
” f §
t 4 ®
y . r /
« A/ g I P
0 77 < . 190° ,//
- 8 d
g o « CONDUCTION ANGLE gpo
. 9 Tye 200 //ooo: S e — » e
/ 3 oo ;Z e
, 7 T A7
, s -
‘2 5
H >
/I <
0 F# : : 70 w0 0 .
10 ll 1.4 AVERAGE ON STATE CURRERD (AWP,
50 l
] . 4 FIGURE 3 - AVERAGE CURRENT DERATING
30 —7 €. . - +
Yy ' i X
T i WJ.qu__;//i,
20 . -
,L' L o—doa \ \ !
- \ — L
€ o + CONDUCTION ANGLE
- .
10 T ; [ H —
1 f
I : - Aadll; T\\ !
01 T = : N 1
< . H 180¢
{ | o - - :
0.5 = : ! P
I o1l 1 [
sl 1 | / > 14 |
[ [ 20 10 a0 XL ° 20 w $C Y3
Viw. ON STATE VOLTAGE (VOLTS) 17(Av). AVERAGE ON STATL CURKEAT (AT
FIGURE & - “=ERMAL RESPONSE
30 T : T T -
RN A\ ! = 2 ;
20T T+t
by " !
10— 24 : =TTE T TYRlA TS

—— - ———— -
—_—— o
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2N4441 thru 2N4444 (continued) ¢

FIGURE 5 — MAXIMUM ALLOWABLE SURGE CURRENT FIGURE 6 — TYPICAL HOLDING CURRENT
£ » .
5 L] Vis* 10 Ve
z — GATE OPEN
£ W 3 -
2 i f
S —~] oW
& T =
; 60 A P : n
) — 31
w ]
) g 50 \.\ |
¥ =2 . i
¢ g \!\ |
£ T
s 30 }
2 4
» P v -t
< 0 | ) 1 20 . ] L J
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Symbois and terms
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Gain
Transition frequency

Collector current

Continuous drain current
Forward current

Reverse current

Total power dissipation

Reverse recovery time
Collector-base reverse voltage
Collector-emitter reverse voltage
Collector-emitter voltage
Drain-source voltage

Forward voltage

Reverse voltage

Diodes

Dual dlodes

Type Bl % Ir t, Pin Ordering code | Min.
at Vy con- qty.
= figu- 500 1000 | 3000
200 mA ration to to to to
ViV pA us | No. 499 999 2999 | 9999
BAVQ9') (70| <071 <25| s6|4 Q68000-A549 | 100
BAWS6%) | 70| 0,71 | <25| <6 |3 Q62702-A6881 100
Planar switching diodes
Type Wik Prot by Pin Ordering code | Min.
con- qty.
figu- 500 1000 | 3000
ration to to to to
V [ mA mw ns No. 499 999 2999 | 9999
VY BAL 74 50| 150 180 [ =21 Q62702-A718 | 100
VBAR 74 50| 150 180 | 522 Q62702-A704 { 100
BAV 99, BAW 56, BAL 74, BAR 74
Plastic package SOT 23 (TO 236) “.5 ooa_m._‘_,a_e“ -
1,9:0 i m :
; . . _ o.d.o.om 2 2 3
f n T b o OIIW*IO
H ~ T~ ]
_ o~ - “
Blyrarne !
0,452 2 1
o.SéIL <01 !
re—3 -0,15 ._.om.o.._m 4 3
2 1

') Code letter “A7" or *JE".
2} Code letter "A1" or “JD".

Dimensions in mm
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