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APPENDIX II

TELEMETRY COMPENDIUM

Several requirements are common to all points:

1. All TM voltages are in the range 0 to -6. 35 volts as required.
2. All points are analog functions.

3. The basic 16 second sampling rate is adequate for all points.
4, The PCM conversion accuracy of 1 count = 50 mv is adequate.

Reference ""A'' Temperature (J602-1)

Measures the temperature of the portion of the radiometer housing used to
provide a black body reference calibration during the back-scan.

AAN ANN— — -20Y (F/T)
12,1 K 10K

o @\) —& V1M

Impedance: See curve

Voltage: See curve (active day and night)

Failure Modes: TM open - no effect
TM Shorts - Continuous 2 ma power drain
Thermistor open - 10. 8 volts at TM output
Thermistor shorts - zero TM volts, 2 ma power drain

Reference "B'' Temperature (J602-9)

Same as Reference "A". Provide redundancy and temperature gradient
indication.

Electronic Housing Temperature (Reference E) (J602-2)

Measures the temperature of the electronics module.

II-1



ge

—~AAM AN = 20V (F/T)
6040 10K

- - Vo

Impedance: See curve
Voltage: See curve (active day and night)
Failure Modes: TM open - no effect
TM Shorts - Continuous 2 ma power drain
Thermistor open - 7. 5 volts at TM output
Thermistor shorts - zero TM volts, 2 ma power drain

' -20 Volt Regulator (J602-11)

Measures the output of the -20 volt regulator used for driving all electronics
circuitry (except telemetry).

AN AN\ —e -20V (D/N)
5110 15K

+ V1m

Impedance: 3.8 K

Voltage: Normally 5.1 volts + 0.5 volts (night), zero volts (day)

Failure Modes: TM open - no effect; TM shorts - continuous 1.33 ma
power drain

-20 Volts Full Time (J602-14)

Measures the output of the -20 volt regulator used for driving the telemetry
functions and cell temperature control.

Same circuit and parameters as -20 volt regulator.
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AGC Gate Bias (J602-15)

Provides an indication of the magnitude of injected radiation bias correction
signal. Actually reads the voltage applied to the gate electrode of the AGC transistor.

1N964 : 1M

(% | P . AN _.[ { C612

3920

> 6040 l

Impedance: Nominally 6K
Voltage: See curve (active night only)
) Failure Modes: TM open - no effect; TM shorts - zero TM volts

Cell Temperature (J602-10)

Measures the temperature of the radiating patch which is used for cooling
the detector cell. Normal range of temperatures at this point is -70 to -80 degrees
centigrade. The patch (and cell) temperature is automatically regulated.

15K 63K
. AAA » 20V
T _ (F/T)
1M CELL TEMP.
AAAGEE. | [ REGULATOR
I
! VR

— V™M

Impedance: See curve
Voltage: See curve (active day and night)
Failure Modes: TM open - no effect
TM shorts - Loss of temperature control. Cell will cool to maximum
level.
Thermistor opens - Loss of temperature control. Cell will not be
allowed to cool.
Thermistor shorts - Same as TM shorts.
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Marker Pulse (J602-4)

Seven pulses of 6 msec duration are generated each revolution of the scanning
mirror. The presence of this signal indicates mirror rotation and marker genera-
tion. Absence indicates either motor or pulse generator failure. The seven pulses
are fed to an integrating circuit having a time constant of 300 seconds, allowing an
output voltage near -4 volts. I this signal falls below 2 volts, it is an indication of
either the motor slowing down or pulse amplitude decreasing. Correlation of this
signal with the sync pulse received from the recorder z}nd the motor TM signal will
indicate the nature of the failure. ~20V (D/N)

MARKER
PULSES 1N3071 l)

| 10K ,
> ‘H VAVAYA. l 1K
1N754 ' 3ouf 3M

T - 47K
Impedance: 47 K

Voltage: Nominally 4 volts (night), zero volts (day)
Failure Modes: TM open - no effect
TM Shorts - Transistor current increases to 20 ma (Max. )
Marker pulses unaffected

Video Output (J602-12)

The video signal as present at the output of the radiometer is fed to a long
time-constant neiwork where it is averaged, then applied to an emitter follower to
reduce the output impedance. Since the video signal will vary from 0 to -6 volts
during each scan interval, and the level will be determined by the temperature of
the scene being viewed, it is impossible to predict the exact conditions at all times.
The following limits are anticipated, assuming at least one look at outer space and
one look at the reference surface of the radiometer. The maximum average signal
will not exceed -3 volts, the minimum should not be less than -0.5 volts, and will
vary between these limits depending on the average conditions of the earth in the
field-of-view. A time constant of approximately 10 seconds will maintain the output
voltage to within 10 percent of the average value.
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-20V (D/N)

182K |)
AWA/———g

; 1K
VI&EO NAN - Vou
681K 39uf 10K

Impedance: 10 K
Voltage: See text (night only), zero volts (day)
Failure Modes: TM open - no effect
TM shorts - Transistor current increases to 20 ma (Max. )
Video signal unaffected.

\

Motor Rotation (J602-13)

Indicates one of three possible conditions with respect to the drive motor:
1. Motor synchronous

2. Motor stalled

3. Motor off

By measuring the voltage dropped across a portion of the series motor
resistor, a measure of motor current and power is obtained. During synchronous
rotation the output will be approximately -3 volts. Should the motor stall, the cur-
rent will increase causing the output to increase to approximately -4 volts. When
the motor is off, the output will read zero volts.

120 pf
| |
11

100 100
AAN “ AN — :@: » -24.5V

e treme———
A1 VM

Impedance: 100 ohms
Voltage: See text
Failure Modes: TM open - no effect
TM shorts - reduced motor efficiency
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APPENDIX III

CALIBRATION VISICORDER CHARTS
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APPENDIX IV
CONNECTOR PIN DESIGNATIONS
Connector J-601, Power and Signal
Type: DA 15P, Male, 15 Contact

Recommended Mating Connector: DA 158 with Cannon 20419

Screw Lock
Contact Purpose

1 Marker pulse output

2 Video output

3 No connection

4 Video signal return

5 Chassis ground

6 Motor sync, phase 1

7 Relay control, Off

8 Relay control, On

9 No connection
10 No connection
11 -24. 5 Volt to electronics (day/night)
12 System ground
13 Motor sync, phase 2, lagging phase 1
14 ~24. 5 Volt supply (full time)
15 Relay control common

Iv-1



Connector J-602 Telemetering

Type: DA 158, Female, 15 Contact

Recommended Mating Connector: DA 15P with Cannon 20419

Contact

Screw Lock

Purpose

10

11

12

13

14

15

Telemetering, reference surface temperature A
(Ref. "A™)

Telemetering, electronic housing temperature
(Ref. "E")

Test Point No. 4 (AGC output)
Telemetering, marker pulse

Test Point No. 1* (Video Amp Output)
Test Point No. 2* (Ref. Sig. Output)
Test Point No. 3* (Log Amp Output)
System Ground

Telemetering, reference surface temp. B
(Ref. "B'")

Telemetering, detector cell temperature
Telemetering, -20 Volt regulator
Telemetering, video output
Telemetering, mirror rotation
Telemetering, -20 volt supply (full time)

Telemetering, AGC Gate bias



APPENDIX V

DETECTOR CELL DATA

Serial No.

Bias Voltage

Load Resistance
Frequency
Measured Signal
Measured Noise
Source Temperature

Calculated 3.4 to 4.2
Micron D*

H75B4

6 volts

2.5 Megohms
1470 cps

225 mv

1.1 mv

500 degrees K

2.72x 1010 cm cpsl/z/watt
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TYPES 2N2497, 2N2498, 2N2499, 2N2500 i
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

FOR SMALL-SIGNAL, LOW-NOISE APPLICATIONS

* Guaranteed 10 ¢ps Noise Figure (2N2500)
* High Input Impedance (>5 megohms at 1 ke)
* High Nuclear Radiation-Damage Resistance

*mechanical data

0.100

0.260
0240 r T s MIN—«.1
-— [ — 0.100
P
axe I — i
o3 S22 o — — |-
[
0.009 — 0. ‘
0.100 MIN — 0.200
T
BASE SEAT -

DETAILS OF QUTLINE
iN THIS ZONE OPTIONAL

THE GATE IS IN ELECTRICAL
CONTACT WITH THE CASE

£961 AVW ‘61SEE9 S-10 'ON NI131IN8
00SINT ‘66VINT 'S86¥INT 'L6¥INT $SIdAL

ALL JEDEC T0-5 DIMENSIONS
AND NOTES ARE APPLICABLE.

1 —SOURCE 2 — GATE
3 — DRAIN

ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE SPECIFIED

0.01¢
3 LEADS 016 DiA

*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
Gate Current . . . . . . . . . . . . . . v . e e e e e e e e ey 10 ma
Total Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 1) . . . . . 05w
Total Device Dissipation at (or below) 25°C Case Temperature (See Note 2) . . . 15w

961 INNF ‘6vLIT9 $-1 ANV LILIT9 $-10 "ON SNIIITING SIDVIIIY

Storage Temperature Range . . . . . . . . . . . . . . . . . —195°C to + 300°C
f .t . i
*electrical characteristics at 25°C free-air temperature (unless otherwise noted) '
'"'; o ‘ 2N2497 2N2498 2N2499 2N2500
o PARAMETER TEST CONDITIONS MIN MAX | MIN MAX [MIN MAX |MIN WMAX UNIT
Drain-Gate Breakdown
BVos0 Voltage {See Note 3) Ipg = —10 po, 1 =0 -2 -2 -0 —20 v :
lgss Gate Cutof Current . Vos = 100y, Vpg = 0 0.01 0.0 0.01 0 ua
Vps = 0
Iess Vos = 10w g0 10 10 10 10 e
AI;,LMJ 777#?0?5?“6?5 Droin Current Vos = — 10, VGS =9 —1 -3 -2 — 6 -5 =15 —1 . ] ma :
Iptotsy  Pinch-Off Drain Current Vps = — 15 v, Vgg— [(See Note 4) —10 —10 —10 —-10 Ha
s Static Drain-Source Resistonce lp = — 100 pta, Vg = 0 1000 800 600 ohm .
Small-Signal Common-Source
ol
il Inpot Adnittancs 0.2 0.2 02 02| pmho ‘\
SmallSi X A i
Yol moll-Signal Common-Source 000 2000 | 1500 3000 | 2000 4000 | 1000 2200 |  pumho ‘
Forward Transfer Admittonce Vpg = —10v, Iy — (See Note 5) :
; Smali-Signal Common-Source f=ik
! 01
¥rs] Reverse Transfer Admittance " ol 01 o pumhe

Sr;\uII-Signnl Common-Source
| sl Qutput Admittance b1} ) w | 20|  umho
gmull-SignuI Common-Source Voo — — 10 v, 15— (See Note 5) .
| . DS 2]
'Y'J Forward Transfer Admittonce f = 10 me %00 1350 1300 990 Hmho
('nimmon-Sour:e Short-Circvit Vos = 0, Vps = —10v
. 32 32 32 32 f
Ciss Input Capacitance f == 140 ke : L4
*operating characteristics at 25°C free-air temperature
[ T T Vps = —5v, lp=—1m
f= 1k, kg = 1 MO 3 3 4 Woo® :
NF Spot Noise Figure Vps = —5v, lp=—1m } .
: t = 10 cps, Rg = 10 MG
TE . R - -] i -]
NOTES: 1. Derate I|.neurly to 175 : free-air temperoture of the rote of 3.3 mw/(o. 2N2497 2N2498 2N2499 2N2500
2. Derate linearly to 175°C case temperature ot the rote of 10 mw/(°. ——
3. This paramefer corresponds closely to BVpgs {the Drain-Source Breek- NOTE 4: Vgg — oSy bv Bv v
down Voltage for Voo — 0). BVpgy (the Droin-Source Breakdown NOTE 5. 1) = —1ma 1 me — 5 ma —1ma
Voltage for ofher volues of Vgl moy be calcloted from: — < ——
l“psxi = ‘svDGo‘ - |vesl- *Indicates JEDEC registered dato.

°~ TEXAS INSTRUMENTS .
INCORPORATED
SEMICONDUCTOR-CdMPONENTS DIVISION
POST OFFICE BOX S012 » DALLAS 22, TEXAS
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’ TYPES 2N2497, 2N2498, 2N2499, 2N2500

P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

-2.4

lo = Drain Current = ma

-0.4

=12

COMMON -SOURCE DRAIN CHARACTERISTICS

G

v
VGS = O\X

2N2497
T, =25°C

/,-1——«*—

Vos =0.ZV\

Vis =0.4v:

1 |
Vos =06 v

| {

sz =0. SV\

Vgs = 1.0v

Vos = |.2v\l

T 1
I [

Vos =1.4v
L

=10 -15

-20

-25  -30

Vps — Drain-Source Voltage — v

COMMON -SOURCE DRAIN CHARACTERISTICS

-35

~10

Vgs = =0.5v

J
=

2N2499
T, =25°C

i
o

|, = Drain Current — ma
]
o

1
~N

<

e
]

g —

<
i
W
o v
<

-5 -10 -15

~20
Vps = Drain-Source Voltage — v

=25

°~+~ TEXAS INSTRUMENTS
INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVIS_ION
POST OFFICE BOX 83012 ®» DALLAS 22, TEXAS

-4

lp, — Drain Current — ma

-2

Iy, = Drain Current -- ma

COMMON -SOURCE DRAIN CHARACTERISTICS

[

Vgs= =0.5v

2vN2498
2N2500
Ta =25°C

\

A

' Vog=1.5

G

[ }

V5= 2.0v J
L AT

Vo =2.5v

-5 =10 =15 -20 -25

Vps = Drain Source Voltage — v

-30

-35

COMMON -SOURCE TRANSFER CHARACTERISTICS

!
Vos =~=10v
\ T, =25°C
N\
Loty = =5 ma N o
/
4
\ 'D(on]; =2mo T
N
‘\< o= =Tma LNC L L ]
\\'\ \\
0 0.5 .0 1.5 2.0 25 3.0 3.5

VI-3

Vgs = Gate-Source Voltage — v




. | TYPES 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

I3 NORMALIZED ZERO-GATE-VOLTAGE DRAIN CURRENT
GATE CUTOFF CURRENT AND STATIC DRAIN-SOURCE RESISTANCE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE

5 3.0
S .,
bt o
/ | |
Ves =10v / 925
Vs =0 A 3 é
See Note 6 ez /\
5 2.0 S
st R
o = N
23
£
2 el.5
$3
y a5
/ 8 e
y4 :) B 1.0 /
4 §5 Lo
N T b=
' // 34 \ / ~—" "o
4 N _g 0.5 e
. 4 = .
107 <L g5 —t Vos =0
7/ 5 Z
Zz
-8 o
-200 -150 -100 =~50 o 50 100 150 200 -200 -150 -100 -50 0 50 100 150 200
T, — Free-Air Temperature — °C To — Free-Air Temperature — °C

< N ORMALIZED SMALL-SIGNAL COMMON ~SOURCE NORMALIZED SMALL~SIGNAL COMMON-SOURCE
[ FORWARD TRANSFER ADMITTANCE INPUT ADC’:'TTANCE
3 vs = FREE~AIR TEMPERATURE
g 2o FREE-AIR TEMPERATURE -—I- 100 e ikl
£ V,, ==10v - Vog =-10v
< os 8 lo — See Note 5 I
3 as I, — (See Note 5) § F=1 ke 1
w . = - N
§ f=1ke _g See Note 6 [
= <
2 H /
2.0 FIRU y
L 8 lf
@
1.5 o .
V"S / \ § -
E
E \ 6 /
5 1.0 - O 1.0 b—2b— o
v -]
5 \1 5
5 —~ %
2 0.5 ?‘: _
g A
w 'g
T 0 = o0
N 200 -150 -100 -50 O 50 100 150 200 g -200 -150 -100 -50 0 50 100 150 200
2 T, = Free~Air Temperature — °C g T, = Free-Air Temperature — °C N
z
-»
(' NOTE 6: Dashed lines are extrapolations necessary becauss of fest equipment limitation.

°~ TEXAS INSTRUMENTS
INCORPORATED
R SEMICONDUCTOR-COMPONENTS DIVISION
- - POST OFFICE BOX S012 ® DALLAS 22. TEXAS



TYPES 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

SMALL-SIGNAL COMMON-SOURCE REVERSE

SMALL-SIGNAL COMMON-SOURCE INPUT ADMITTANCE ] TRANSFER ADMITTANCE
vs 3 vs
2 FREQUENCY | FREQUENCY
€ o o 1.0 SE———
| Lc) 1T lll'l T T !
° 2 Vps ==10v
o = =25°
5 Vps =-10v 5 T c
£ T, =25°C N
T 0. 2
3 = 04
c
- 2
: o /Moon | V] :
> D/ 'Dion) A okv
‘,"2 0.01 — v
: :
£ T 2
K / w § o0.01
- I MNoon=0.01 E
2 0,001 A S &
2 8 7
X ©
T .4 =3 A/
£ 0% %
i | 1) ,/, = 1
I 0.0001 £ 0.001
= 0.1 1.0 10 100 1000 a 0.001 0.01 0.1
, = f — Frequency — c/s _I_ f — Frequency — ke
; _i.
SMALL-SIGNAL COMMON -SOURCE REVERSE
SMALL-SIGNAL COMMON -SOURCE INPUT CONDUCTANCE 2 TRANSFER CONDUCTANCE
: vs € vs
° FREQUENCY |1 FREQUENCY
; £ ~100
i £ 10 == 8 R ——
! | Vs = =10 v § HHHT t
’ o lo/lotom =1 7 H
e 4 - Vos =-10v
5 1o See Note 6 / S -0 T, =25°C
: H = L"_‘ See Note 6
i 2 ]
; 5 %
S ' §
& o / s -0 - 455N
B hy a % yara
5 o [o=~10 ma y,
8 8 2N2499 4
g 0.00 > % ~0.1 A
13 v .3 v
E ! y 4 i
G § o = ~0.25ma]
v £
et y £ (all types) T}
g, 0.001 S -0.00 U .
i g - H 3 L .
By = 7 1 "
g'!', g / _f-; Z/.g\’ y, j‘
. WOOO()] 4‘/ = 0.001 —— _-—4 i
it X1 0.1 1.0 0 g7 o0 0.1 1.0 10
\ K f — Frequency — mc | f -— Frequency — mc
: Kl =
= >
1 &
i NOTE 6: Dashed lines are extrapolations necessary becavse of fest equipment fimitation. ' ) :
-

° TEXAS INSTRUMENTS
INCORPORATED R
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 ¢ DALLAS 22! TEXAS: VI—5



TYPES 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

o e b i TR T R o
TYPICAL CHARACTERISTICS o
2 SMALL-SIGNAL COMMON -SOURCE FORWARD TRANSFER
E CONDUCTANCE AND OUTPUT CONDUCTANCE CAPACITIVE COMPONENT OF INPUT ADMITTANCE
| vs . 2 Vs
g DRAIN CURRENT E NORMALIZED DRAIN CURRENT
] | 20 T
8 s Vs = =10
"8’ 5 f =10 ke=5 mc
O 5000 200 3 6 Ta=25°C
$ | |oNeess ; C Amin) v
2 — | 2N249%] 2N2499 only N W v
g yPes1aN2500 5 %
[ 2 ‘a L
4000 160 £
e v > | Ve
g P / o o 12
£ yaafip% ]
e 3000 el v 120 3 z ;
g 1 /] K 4 . i
. 3 g g
g d N4 g S
§ 2000 Vi ey 80 £ [
E 4 7’ v v
5 // Vs =-10v 3
= / f=10ke = 5mc 5 4 ’
g 1000 T, =25°C 4 9 ,
3 /K g %
| 0 2 4 6 8 10 12 14 16 0.01 0.1 1.0°% -
— {o = Drain Current — ma > Normalized Drain Current — | /lo«mv |
- )
> « ;
& :
(‘Q.. CAPACITIVE COMPONENT OF OUTPUT, FORWARD TRANSFER, CAPACITIVE COMPONENT OF INPUT . :
: AND REVERSE TRANSFER ADMITTANCE AND REVERSE TRANSFER ADMITTANCE - .
vs . vs a: :
DRAIN CURRENT DRAIN-SOURCE AND GATE-SOURCE VOLTAGE L ‘
12 20 F=Tme ‘
Voo ==10v T meo
s T.=25°C
f =10ke -5mc 18 c
T,=25°C T VSV
o » Im(y.,) 16\ \\ *es =1y
C.= lw& ~ C. P
Nk T -
‘s ~ “w s . :
S ol G- Imly,) N g 14 fe < ;
| w 4 1 “loy,
| e “V R A -
<
! Ao Fol ===
g T ¢ g C.=
S n g g w .
// o
| 4 [ C.vs V' ‘
(9] [} 6 * (13 (Vcszpv)_“‘_*
/ 4 E— :
C,vs V. = ¥
X 2 - INZ498, | Gs (Vo5 = =10v) ;
: - 2N2499, 2 T ;
Z all tzpes—-—— 2N2500—— o 2N2499 only 13
o 1 L 1 1 1 o Y‘
0 -1"-2 -3 -4 -5 -6 -7 -8 -9 -10 0 1 2 3 4 5 6 7 ;
lp — Drain Current — ma . Vg s — Gate-Source Voltage =~ v !
0 -2 -4 -6 -8 =10 =12 -14 , 3

Vps — Drain=Source Voltage — v

°~+ TEXAS INSTRUMENTS
INCORPORATED

: SEMICONDUCTOR-COMPONENTS DIVISION

VI-6 POST OFFICE BOX 5012 ¢ DALLAS 22, TEXAS



TYPES 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

SPOT NOISE FIGURE ‘ . SPOT NOISE FIGURE

Vs vs
FREQUENCY GENERATOR RESISTANCE
14 14
Vos=-5v Vos==5v
g 12 iy =-1ma o 12 lo =-1ma
[ Re =1MO “l’ f=1 l:c
o 10 T, =25°C o 10 T, =25°C
& =
; ;e
8 \ ]
Z &6 Z 6
2 ) N 2N2497'2/'1"}’498'2N24” g, 2N2497, 2N2498, 2N2499
| N @ | N
w N < uw l h:\ /
Z 2 L NG z 2 / P
2N2500 | T NN 2N2500 W o
o111 oL L1
0.01 0.1 1.0 10 0.01 0.1 1.0 10
f — Frequency — kc R — Generator Resistance ~ M L
SPOT NOISE FIGURE SPOT NOISE FIGURE
vs vs
DRAIN-SOURCE VOLTAGE AND DRAIN CURRENT FREE-AIR TEMPERATURE
10
Re=1M A Vos = ~5v
f =1 ke a lb =-1ma
%2_0 T, =25°C T g| Rec =1 MA
| f =lke
!
2 2
215 [ i
« 2N2497, 2N2498, 2N2499 2 ;
Ed I ' S . :
° . ;
Z o] NFvst, T'i"_’,\’;; i 4 R
8_ VDs=\.5V 4 ﬁ; & . %
vy
i /\ —1 I 2N2497, 2N2498, 2N2499
o 0.5 P-4 w 2 <]
z Lt 4 z ™
SN 2n2300 == 2N2500 !
o | 1
0 0
0 -1 =2 -3 -4 -5 -6 -7 -8 -9 =10 -75-50 -25 0 25 50 75 100 125
Vps~— Drain-Source Voltage — v Ta — Free-Ajr Temperature — °C b
}, — Drain Current — ma
- OPTIMUM SPOT NOISE FIGURE AND
EQUIVALENT INPUT NOISE VOLTAGE AND OPTIMUM GENERATOR RESISTANCE

""’é- EQUIVALENT INPUT NOISE CURRENT ""%. vs T ' -
Y vs FREQUENCY o FREQUENCY L o
\:>\. 0.25 0.05 \8_ "g 5 —T T zog . X
. A1 SRR | || 2nesoo AL ™3 | |
Y 2N2500 Vis = =5v - ] s . .
% 0.20 5 bs U o, 04 § 34 Vos v s g
S \ lp==1 ma 5 u. lp ==1ma 2
> - 14 v 2 H rH ‘%
® \ T, =25°C 2 K T = 25°C o i
2 0.5 1 0.03 3 Z 3 12 5 .
y \ S o] z 3 §
< - g °
g ) & g 2 N g
£0.10 o 0.02 £ § 2| AN 8 & .
E NN N LA £ £ N £ !
3 K S N 2 £
3 'S % =
3 0.05 w 573 0.01 3 | o > s 4 &

[ NS s w = [ VE ;
| ; | u_; [m‘br/p‘, ;. %
~i~ 0 [ Z 0 | 0o &
—
|~>: 0.01 0.1 1.0 10 |‘.‘.f 0.01 0.1 1.0 Jo o
f — Frequency — kc L f ~— Frequency - kc

°~ TEXAS INSTRUMENTS

INCORPORATED VI-7
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 ¢ DALLAS 22, TEXAS



TYPES 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

NI i R

DRAIN CURRENT
vs

ZERO-GATE-VOLTAGE DRAIN CURRENT

T V 10 N 0 J
os = ~1Uv Vgs = Vgs =0.5v
T, =25°C “ / GSl
-12 =
/ /Vos =1.0v
. -10 a // Vos =1.5v
; / // | ]
§ sl /] / v Vas l=2.0v Q
£ Vos / / / - ] !
(v} Vos =2.5v |
% e /] /// 1/ | "
s
' / / / /\/Gs =3.0v
-4 /// ///
-2 P /
//7
0
0 -2 -4 -6 -8 -10 -12 ~-14 -1é -18 -20
lpen) — Zero-Gate-Voltage Drain Current — ma
e DRAIN CURRENT
vs
ZERO-GATE-VOLTAGE DRAIN CURRENT
~14
Vos = -10v R, =0
T, =25°C
~-12
/~ Ry =1000
-10 ' ]
g - . Rg =200
€ .g b - Y
3 e Rs =300Q2
= //
2 .
B . Pl ] = -
o .
- / // R =10000
-2 L—"] R =12°°°Q
| e
.. . Rs = 500002
o . |
0 -2 -4 -6 -8 ~-10 ~12 ~-14 -1é6 -18 -20
lpny — Zero-Gate-Voltagg Drain Current — ma
/
§ . = A S RS 5 : R
‘+ TEXAS INSTRUMENTS
VI-8 ) INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 @ DALLAS 22, TEXAS



TYP‘S 2N2497, 2N2498, 2N2499, 2N2500
P-CHANNEL DIFFUSED PLANAR SILICON FIELD-EFFECT TRANSISTORS

MENT INFORMATION

+0 0k

10v 'L G
b4
-0
Vi, Voo
1 I

FIGURE 1 — GATE CUTOFF CURRENT TEST CIRCUIT * FIGURE 2 — PINCH -OFF DRAIN CURRENT TEST CIRCUIT
-10v " 1 uf .
3 g
" 233 mh
4.60
D 1 ke (M
C > 50 0 ‘
3
1 v,
00kQ 10k0 !
v, V, 10
+ + pf 10v
Yoo l ‘ff) Vo +
- g l I - v
V, =50 mv = |r.] (bmho) =0.2V; (mv) vV, =1y = [7.] (hmho) = 0.1V, (mv) 7
FIGURE 3 — INPUT ADMITTANCE TEST CIRCUIT FIGURE 4 — REVERSE TRANSFER ADMITTANCE TEST CIRCUIT

-10v

Signal
generator

V, =50mv = lyh| (pmho) =200V, (mv)

f R1 | R2| CQ Cc2 c3 C4 .

Vke |1kalroaliopf{ 1o uf | 10pf | 100f
10 me 130.0]200] 39f | 0.020f | 0,02 f |0, 02uf

FIGURE 5 — FORWARD TRANSFER ADMITTANCE TEST CIRCUIT . FIGURE 6 — OUTPUT ADMITTANCE TEST CIRCUIT
* Indicotes JEDEC registered data. \
,//
° TEXAS INSTRUMENTS : . PRINTED (N U.S A
INCORPORATED . T1 cannot ossume any responsibility for any circuits shown
SEMICONDUCTOR-COMPONENTS DIVISION or represent that they are free from patent infringement.
POST OFFICE BOX 5012 ¢ DALLAS 22. TEXAS VI-9 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



TUNNEL DIODE SPECIFICATIONS

IN3219, IN3219A

Outline Drawing No. 3

Appendix VII

The IN3219 and IN3219A are germanium
tunnel diodes which make use of the quantum
mechanical tunneling phenomenon thereby at-
taining unique negative conductance char-
acteristics and very high frequency perform-

ance. These smull stripline type packages are designed for microwave communications,
radar, very high frequency amplifiers and oscillator applications. The very low series
inductance plus controlled low capacity permits very high frequency performance

in the S band.

SLOPE« -G

°o-—AAN
'l

Vr! ve Yo

i
1
|
H TYPICAL STATI
'
i
i

CHARACTERISTIC CURVE

EQUIVALENT CIRCUIT
[ (BIASED IN NEGATIVE
CONDUCTANCE REGICN)

SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Current

Forward (—55 to 4+ 100°C)
Reverse (—35 to +100°C)

Temperoture
Storage

ELECTRICAL CHARACTERISTICS: (25°C)

Peak Point Current Ir
Valley Point Current Iv
Poak Point Voltage Ve
Valley Point Voitage Vv
Forward Voltage (Ir = Iy = 2.2 ma) Vip
Reverse Voltage (Ir = 2.2 ma) Ve
Negative Conductance -G
Series Resistance Rs
Series Inductance Ls
Total Capacity 1N3219 + C
Total Capacity IN3219A C

—S5t0+4-100  °C

Min, Typ. Max.
2.0 2.2 2.4 ma
0.28 048 ma
60 mv
350 mv
450 500 600 mv
20 mv
10 18 25 x10-*mho
0.7 3.0 ohm
0.3 0.5 nh
1.5 14 20 pf
1.5 7 10 pt

Color Code: (counter clockwise on_ flange)
1N3219 Orange—Red—Brown—White—Black
IN3219A Orange—Red-Brown—White—Brown

VII-1



APPENDIX VIII

PROPERTIES OF SYNTHANE G-10

Mechanical Properties

G-10

Resin Epoxy
Tensile Strength, psi

Lengthwise 35, 000

Crosswise 30, 000
Compression Strength, psi

Flatwise 60, 000

Edgewise 40, 000
Flexural Strength psi (1/8" thick)

Lengthwise 50, 000

Crosswise 40, 000
Modulus of Elasticity in Flexure, psi

Lengthwise 2,500, 000

Crosswise 2,000, 000
Shear Strength, psi 19,000
Izod Impact, ft. lbs, per inch of notch

Flatwise 7.0

Edgewise 5.5

Bond Strength, lbs.

VIII-1



Electrical Properties

G-10
Resin Epoxy
Dielectric Strength, VPM
Perpendicular to laminations
Short Time Test
1/16" 500
1 / 8"
Dissipation Factor, 1 megacycle 0. 025
Condition A
Dissipation Constant, 1 megacycle 5.8
Condition A
Insulation Resistance, megohms
Condition: 96 hrs., 90% relative humidity, 95° F 200, 000
Arc Resistance, seconds 80
Water Absorption, %, 24 hrs.
1/16" 0.35
1/8" 0.20
1/2" 0.10

VIII-2



General Properties

G-10
Resin Epoxy
Rockwell Hardness, M Scale 110
Specific Gravity 1.82
Coeff. of Ther. Expansion, Cm/Cm/°C 0.7x10°9
Maximum Constant Operating Temperature, Op 300
Thickness
Minimum 0. 015"
Maximum 1"
Standard Colors Natural
(Gray
White)
Standard Finishes Semi
Gloss

VIII-3
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