





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































ELECTRICAL CHARACTERISTICS AT +25°C & Vcc = + 12 V. (Unless Otherwise Specified)

TEST
PARAMETER SYMBOL | CONDITIONS BIAS | FIG. | MIN. | TYP. | MAX. | UNITS
DC CHARACTERISTICS
DC Output Voltage VoDC ein = d 27 4.5 9.5 Vpe
Power Supply Drain Current IPS ein=20 d 27 8.0 10 mA
Input Offset Voltage Vio ly=1, b 27 0.3 5.0 mV
EMITTER COUPLED CHARACTERISTICS (Input Signal << 10 mv RMS)
Input Conductance G, 455 kHz b 16 0.30 0.40 mmhos
Output Conductance G,, 455 kHz b 16 0.01 0.04 mmhos
Magnitude of Forward [Y | 455 kHz . b 16 17 22 mmhos
Transadmittance
Magnitude of Reverse 1Y, 200 MHz b 16 0.1 mmhos
Transadmittance
Tuned Power Gain Ap 10.7 MHz, BW = 470 kHz b 16 24.6 db
Tuned Power Gain Ap 100 MHz, BW = 5 MHz b 16 22.7 db
CASCODE CHARACTERISTICS (Input Signal < 10 mv RMS)
Input Conductance G, 455 kHz b 5 1.0 25 mmhos
Output Conductance G,, 455 kHz b 5 0.01 0.04 mmhos
Connect pin1to 7
Magnitude of Forward 1Y, 1 455 kHz b 5 25 40 mmhos
Transadmittance Pin 1 grounded
Magnitude of Reverse 1Y, | 200 MHz b 5 0.001 mmhos
Transadmittance
Tuned Power Gain Ap 100 MHz b 5 27.5 db
Pin 1 grounded
BW = 5 MHz
Tuned Power Gain Ap 200 MHz b 5 25 db
Pin 1 grounded
BW = 6 MHz
Total Supply Current vs Supply Voltage Current Source - Diode Current Ratio
vs Current Forced Through Diode Chain
1.3
E 30 A 1.2
_3 Total Dissipation 1.1
Exceeding 230mW. ) N
u’% N);ie;:c:mmg:;ed g \
£ 20 € 1.0 \\-;\
S Supply Voltage P
o Exceeding +24 g \\L;
> Volts. Not t 9
g | P:' Recommended. 8
2 10 &% WO — = .8
« " a(\d L~ =~
w .13
g ‘/ B.‘as g’ 7
e _é L Bia® |
1
3 6 9 12 15 18 21 24 1 2 3 4 5 6 7 8 9 10
Supply Voltage Vce, Volts Current Forced through Diode Chain mA
FIGURE 2 FIGURE 3

BIASING CONSIDERATIONS

DC biasing of the 911 is achieved through monolithic matching of diode-transistor characteristics. Combinations of resistors R1 and
R2 may be chosen to force a desired current from Vcc to ground through a three diode chain. If pin 4 is connected to pin 6 directly,
through an inductor, or resistor having DC resistance less than 100 ohms, approximately the same current will be established in
Q83 as is forced in the diode chain. (See figure 3.)

A DC reference voltage appears at pin 3, which may be used to bias the differential amplifier bases, pins 1 and 7. (See figure 4.)
The reference voltage is approximately the minimum voltage required to operate the current source transistor, permitting maximum
available output voltage swing in Q1 and Q2 under all conditions.

Currents other than those forced by the internal resistance may be obtained from a given supply voitage with an external resis-
tance from Vcc to pin 3, but care should be taken not to exceed the rated maximum total dissipation. (See figure 2.)




DC Reference Voltage (Pin 3 to 5) vs Diode
Chain Current and Supply Current

—_
o
N
o

< <
£ £
€ 8 16 ¢
3 ’ s
36 // 12 3
@ -
o 4 8
a e e
2 4

— /
20 21 22 23 24 25 26 27 28
Reference Voltage, pin 3 to 5, Volts

FIGURE 4

CASCODE OPERATION

The common-emitter, common-base, or cascode, configura-
tion is useful as a tuned RF or IF amplifier to 250 MHz. Two
common-base stages are formed by the differential pair, Q1
and Q2, which may be used as a gain control system by
applying a differential gain control voitage between pins 1 and
7. (Figures 11 and 13.) With Q1 cut off, maximum gain is
obtained, being reduced as Q1 is progressively turned on and
Q2 turned off. The input common-emitter transistor presents
a nearly constant input admittance as AGC is applied (Figure
12))

DC input bias is obtained through the input inductor from
the bias chain, pin 4.

Pin 3 may be used as the DC reference for the AGC input,
to assure adequate bias voltage for the collector of Q3.
Where large AGC voltages are used, an external resistive
divider, from pin 3 to 1 to the AGC voltage may be used to
optimize the DC AGC requirements. VAGC is defined as the
voltage between pin 1 and 7.

At some frequencies, bypassing may be required at pins 1,
3, 4 or the Vcc connection.

Input Resistance & Capacitance
vs Frequency

1400 Vcec = +12V, bias 'b”’, Vagc = -150mV gg

1200 24
£ e n &
S 1000 20 %
[-% 18 @
o 3]
g 800 s A 16 §
3] N 14 h=d
S N N 3
£ 600 I 12 8
‘@ 10 O

J R N\

C 400 P 8 £
e NG 6 £
2 200 TN 4 -

IS 2

100 kHz 1 MHz 10 MHz 100 MHz 1 KMHz

Frequency

FIGURE 6

K OHMS

P
3
o

Output Resistance, R

Definition of Bias Configurations

CONNECT
é t073.
Vccto9

Vce tb“79 -
Veeto 2

2tos,
Vccto 9

 TYP.BIAS
RESISTANCE
1.25 kQ
25k
50ke
25k

* Bias ““d” is the ‘“‘General Purpose Amplifier”

Configuration, with R, as collector load.

100 MHz Cascode Test Circuit

Vagc=0
for gain test T~

v

o Vcc=+12V

C1=C3 = 9-36 pf trimmer L
CQ=C4 = 2-8 pf trimmer

1=L2= 7t. #16 aw.g.

spaced 1 turn, %"’ inside diam.

FIGURE 5

Output Resistance & Capacitance

vs Frequency

100K _ 1005
3

A Rp O

b 10 8

Q

10K = == 5
i wp 1 =

©

g

1K == 1.0 O
5

Ve = +12V, Bias “b", 20mV RMS %

{
100 Pins 1 & 7 l;edl :??ﬁhhe()l L 0.1 o
100kHz 1MHz 10MHz 100MHz 1000MHz
Frequency
FIGURE 7




Input Resistance & Capacitance vs Ve

Frequency, MHz
FIGURE 14

7 T T T 28
g (Bias “b”, 10.7 MHz)
I 6 4 24 o«
o \ 1 °‘.
¥ g Ve 20 0%
- , -
o { 16
- 4 p c
g 3 12 §
3
o 2 —/ ‘\ Rp 8 S
= N g
2 1 4 =
£ r——
2 4 6 8 10 12 14 16 18 20
Supply Voltage, Vecc  Volts
FIGURE 8
Forward Transadmittance vs Frequency
LRARRLL LR B
Vee = 12V, Bias “b")’
50 50
321, Vage = OV
a0 3% 00 = Y, 40
" ' 8
£ 30 30 €
[3 B21, Vagc = OV €
€2 g 20 -
& N S g
© 10 10 ™
0 p 0
1.0 MHz 10 MHz 100 MHz
Frequency
FIGURE 10
Input Resistance & Capacitance
vs AGC Voltage
1400 28
g
1200 24 «
5 485 kHz C, a
> Q
g 1000 485 kHz R 20 g
g goo 16 8
g 45 MHz C, §
g 600 ——t 12
« Vee = +12V, Bias “b” é
- 8 =
§ 400 45 MHzR |
= 200 250 MHzC 4
250MHzR %
150100 50 O +50 +100 +150
Vage, mV (pin 1 to 7)
FIGURE 12
Noise Figure vs Frequency
12 7
a 10 /
'D. / (Bias “b") Vcc = 12v
2 8
3 4
w
6
@ p=
R4 =
2 4 —
2
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& 8 3

H
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N
o

Output Resistance, Rp K OHM
3 8

Output Resistance & Capacitance vs Vec

(Bias “b”, 10.7 mha) c
B 3
N ,
N
AN
\\

- Rp 1
2 4 6 8 10 12 14 16 18 20

Supply Voltage Vce Volts

FIGURE 9

Forward Transadmittance vs AGC Voltage

I I |
(Vee = +12V, bias ““b")
50 50
§ 40 40
€ B21, G21, 100 MHz
£ 30 100 MH 30
= N
& 20 g, ] 20
NN
10 N 10
G21, 45 MHz N
] ] ]
.200 -150-100 -50 O +50 +100 +150+200
Vage, mV pin 1 to 7
FIGURE 11
Tuned Power Gain
vs AGC Voltage
+30 I
+25 \‘
\\\\ n‘:ﬂ:
-'8+2° N \OOMI;iz ]
€ 115 Ve = +12v 200MHz \ \ 26.0db_| 25.0db
‘® t T
8 (bias b’ matched to 50 ohm \
5 +10—source and load. Bandwidth N\
g appx 470kH2) \\
a +5 \\\
0
7200 -150 -100 50 0O +50 +100 +150 +200
Vage, mV (Pin 1 to 7)
FIGURE 13
Noise Figure & Optimum Source
Resistance vs Vce
I
(Bise “b"')
12 200 MHz N.F 6
% 10 T 5
a 200 MHz Ropt |t
¢ g TR 4
2 100 MHz N.F. A
'; 6 3
g 4 100 MHz Ropt 2
2 1
2 4 6 8 10 12 14 16 18 20
Vee, Volts

FIGURE 15

Output Capacitance, C o’ Pf

-jB21,mmhos

Ropt, Kohms




K OHMS

p

Input Resistance, R

Input Resistance, Rp, K OHMS
C
i)
-

EMITTER COUPLED OPERATION

The common-collector, common-base, or emitter-coupled con-
figuration is useful as a symmetrically non-saturated limiting
RF or IF amplifier to 150 MHz. Basically a differential ampli-
fier, this configuration is especially suited to FM IF strips
using conventional interstage tuning. While available gain is
lower and noise figure higher than the cascode, emitter
coupled operation may be considered wherever fast recovery
from large-signal overdrive or excellent AM rejection is
required.

Q3 is used as a current source, obtaining its bias from the
diode chain. Current available from Q3 is shunted through
Q1 or Q2, depending on input signal, and is equally divided
when no signal is present, assuring inherently symmetrical
operation. DC bias for pin 7 is obtained from the divider
chain, and through the input inductor, the same bias is
applied to pin 1.

For non-saturated operation, the output load must be chosen
so that the collector voltage of the output transistor is higher
than the DC reference voltage, with all source current shunted
into the output, for the particular bias levels used.

At some frequencies, bypassing of pins 3, 6, 7, or the Vcc
connection may be required.

Input Resistance & Capacitance vs Frequency

a1 | NN a1
3 -12
R 11
\; 10
9
8
4 ) — -7

= 6
5
. 4
3

T~ 2

1

100kHz 1MHz 10MHz 100MHz 1000MH2z
Frequency

FIGURE 17

p

Input Capacitance, C_, Pf

Input Resistance & Capacitance vs Vcc
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-
(4]

10 =T C 8

NP
P AN

o
Input Capacitance, C o Pf

(bias “b", 10.7MHz)
| 1]

2 4 6 8 10 12 14 16 18 20
Supply Voltage, Vcc, Volts

FIGURE 19

Cc2
IN
50 C1
Q
C1=C3 = 9-36 pf trimmer L1=L2= 7t. #16 a.w.g.

02=C4 = 2-8 pf trimmer

K OHMS

100K

R
p*

Output Resistance,

100 MHz Emitter Coupled Test Circuit

QO Vcc=12V

Output Resistance & Capacitance vs Frequency

10K

1K

100

p

Input Resistance, R_, K OHMS

70

60

50

40

30

20

10

FIGURE 16

spaced 1 turn, %"’ inside diam.

100
&
'Hp UQ
== = = 108
B Cy & ]
T ‘c
Vcc = +12V, bias ‘b"”, 20mv RMS 8
E=f=(Pins 1 & 7 tied together) S 1.0 S
T H% g
013
100kHz 1MHz 10MHz 100MHz 1000MHz
Frequency
FIGURE 18
Output Resistance & Capacitance vs Vcc
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a
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\ 0
A\ 2 2
2
N 3
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S
g
3
Ibizlis g 10,7Mrlz) o
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Supply Voltage, Vcc, Volts

FIGURE 20




Forward Transadmittance vs Frequency

14
AL 13
bias *‘b*’) 12
-jB21 (Vcc = +12v) 1
10
b 9 .§
F 40 : 8
E _‘-/ 7 E.
E 30 T G21 (Vcc = +12v) /. Al g &
: 20 ‘nr 11T L -i821 "j' 4 g
) G21 (Vee = +16vl—| Vee = +16v)| 5
10 1 2
M N !
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Frequency
FIGURE 21
Input Resistance & Capacitance vs Input
Signal Level
35 1 — 14
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T 30 12 Ny
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¥ 25 10 ©
g g
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g 20 \‘ Cp p/ 8 é
2 £
g 15 S ] 4
-g \\ 8
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FIGURE 23
Noise Figure vs Frequency
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FIGURE 25

Forward Transadmittance vs Vce

28 I I T 14
p” 4
oq | tbias b 52/1;!12 /] 12
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[}
216 y.4 l 8 E
E &’ 100MHz G21 .
- W4 6N
o~ Q
O g // ///// 4
45MHz B21
a4 / / j/
.z ?
//
2 4 6 8 10 12 14 16 18 20
Supply Voltage, Vce, Volts
FIGURE 22
Limiting Characteristic
Output Power vs Input Power
+10
treferred to 1 milliwatt into 50 ohms)
1' % o Vce = +12v
bias “b"’
£ //
o Vee = +
Ny ann
Q
S
& .10 10.7MHz matched to 50 ohm source
g and load. Bandwidth appx 470kHz.
a
5
@]
-20
-50 -40 -30 -20 -10 0
Input Power, dbm
FIGURE 24
Noise Figure & Optimum Source Resistance
vs Vee
| |
(Bias “b")
12 600
2 100MHz N.F
T 10 o 500
g 100MHz Ropt | TN\ e
> 8 —& 400 £
£ = | °
g e T10MHz N.F. 300 g
2 ] o
4 200
2 10MHz Ropt 100
1 1

2 4 6 8 10 12 14 16 18 20
Supply Voltage, Vcc, Volts

FIGURE 26




DC Output Voltage, Volts

Vout, p-p Volts

and AC Dynamic Range

(unclipped)

DIRECT COUPLED OPERATION

Convenient self-contained biasing, excellent monolithic match-
ing, and high gain-bandwidth product make a wide variety of
applications possible using resistive loads.

Bias ‘‘d”, the “General Purpose Amplifier”, uses R2 as col-
lector load for a single-ended output, differential input am-
plifier, with no external components required, and with large
dynamic range for all supply voltages.

By choosing the proper external load resistor, bias configu-
ration, and supply voltage, video amplifiers may be con-
structed to meet specific gain and bandwidth requirements, in
either cascode or emitter coupled form.

With matched pairs of external load resistors, true differen-
tial DC amplifiers may be constructed, with large common-
mode input range, input offset voltages typically 0.3 mV, and
monolithically matched, self-contained current sources easily
tailored to specific operating point requirements.

General Purpose Amplifier Voltage Gain,
DC Output Voltage & Dynamic Range vs Vce

14 T
bias 'd"’ /
12 /’
10 / 50 o
o ‘?
8 AV,db Z~ 40 ¢
6 — 7 30 %
4 FVout, bc4A4 20 3
/{// Vout P-P >
2 — 10
2 4 6 8 10 12 14 16 18 20
Supply Voltage, Vcc, Volts
FIGURE 28
Cascode & Emitter Coupled Video Amplifiers
Dynamic Range vs Load Resistance
10 Vce = +12v, bias “b”, (AGC = OmV
for cascode)
8
6 L~
4
2 Pzt
/
/
1K 2K
Load Resistance — OHMS
FIGURE 30

10 uf

Direct Coupled Test Circuit
(Connect Pins 2 and 8 For Bias “d")

Vee =12V

IN

Voltage gain, db

600

ohms

FIGURE 27

Cascode & Emitter Coupled Video Amplifiers
Voltage Gain & Load Resistance vs Bandwidth

40 ——r T
l‘o R, = 2.4k Vce = +12v, bias “b”
XN Tt Pin 1 grounded
R, =2.4k NN LTTIT 0 = Cascod l
30 L | \O“RL‘1 2k X = Emitter Coupled
T N _
R =12k} R 600
3 R 2600
p LN
8 % Oy
R, =300
10
1MHz 10MHz 100MHz
3 db Bandwidth
FIGURE 29
Cascode Video Amplifier Voltage Gain &
Dynamic Range vs AGC Voltage
+50 . 12
Vcec = +12v, bias "‘d”’
+40 p—A~v. db ™. (self contained R1)]10 ,
485 khz| 5
+30 an 8>3
JAAN 3
+20 \ 6 S%
/ \ AN S5
+10 — 4 > =
— \
0 —Vout, p-p \\ 2
-10
-200 -150 -100 50 O 50 100 150 200

Vagc, mV (pin 1 to 7)

FIGURE 31
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JANUARY 1968

2001BE

INPUTS DTL COMPATIBLE (USES TL 580)
USE FOR CORE, CABLE, AND LAMP DRIVER
HIGH CURRENT CAPABILITY—UP TO 250 mA
HIGH VOLTAGE CAPABILITY—40 VOLTS BV g E PACKAGE
LOGIC FLEXIBILITY—4 INPUT NAND WITH INHIBIT (NOR) INPUT

— ‘3%2 DIA. o—
.04 485 (
e g 714
T _“‘ _J" T
8 ‘,f?f’ ' ! &.uos
IN. e —G2L pya.
i ole
0 T
! 160
73_70"”— — 720 DIA.

335

240
I 220 %'

8=1234+9
POSITIVE (NAND LOGIC)

PIN 5 IS INTERNALLY CONNECTED TO CASE

ABSOLUTE MAXIMUM RATINGS

(25°C Free Air Temperature unless otherwise noted) Complete part number desig-
Maximum Voltage Applied to Pin 8 40 Volts nation consists of four digits
' and two letters, for example:
Maximum Voltage Applied to Pin 10 6.8 Volts .
800 MW 2001BE
Power Operatin \
P 9 \—Package
Operating Temperature —55°C to +125°C Grade
Storage Temperature —65°C to +150°C Type

Printed in U.S.A. 7001



ELECTRICAL CHARACTERISTICS (Vee = +5.0 Volts, Pins 5 and 7 Grounded)

. PIN -

CHARACTERISTICS . _ ' i MEASURED MIN.. | TYP. | MAX.JUNITS

Vo, (Output Low) with V, =V, =V, =V, =V, = 2.0 Volts, |, = 250 mA ' Vg : 400 ‘mV
~ legx (Output High) with V,.or V, or V; or V, = 1.0 Volts, V, open, V, = 40 Volts (A 5.0 pA

Vo (Buffer Output High) with V, =V, =V, =V, = V, = 2.0 Volts_ v, 2. ~ Volts

Vous (Buffer Output Low) with V, or V, or V; or V, = 1.0 Volts, V, open ' v, - | 100 mV

I (Input Current of Pin 1, 2, 3, 4, or 9) Pin under test at 0'Volts, other inputs open l_40 : -1.6 mA

ton (Switch Turn-On Time) (See test conditions Figure 1) ) 70 N 160 ns

t.; (Switch Turn-Off Time) (See test conditions Figure 1) , 110 220 ns

aov TYPICAL SWITCHING TIMES
2000 )
PULSE PIN 10 =Vge = 5V
i ouTPUT
GEN. ‘ ) 20
FREQ. = IMN3 Ic‘m et
PW.=500ns PIN 5, PIN 7 GND T = jrd
4 FIGURE | o L~
£ N _
40V OUTPUT 10 ‘ A =
INPUT I . a'/ -\
v 2v // on
50
ov
ton tott
-50°C 25°C 125°C
TEMPERATURE

LAMP DRIVER-
INPUTS FROM o 3 - #3217 BULBS
DECADE  o—

COUNTER, O—
ETC. o—

LAMP TEST

LATCHING RELAY-

1 o—F
UNLATCH [

INPUTS | 29

41—
LATCH INPUT Ie +28V DC -

Relay will unlatch if any input (1, 2, 3) goes low.
DTpL INTERFACE DRIVER-
OUTPUT

o——
o—_—
i )
Oo— R (Logic levels selected )
l—o by Vce)
" =  Vee '

RL 2 1609 at Vg = 40 VOLTS
RL2 80Q at Vg = 20 VOLTS
HIGH-CURRENT LINE TRANSMITTER-

o—

INVERTING o—
INPUTS O—
oO—

50Q CABLE

NON-INVERTING INPUT ) (up T0 +12 V)

NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded.

“YR™ AMELCO SEMICONDUCTOR + A TELEDYNE COMPANY « 1300 Terra Bella Ave.» Mountain View « Calif. 94040 « Phone (415) 968-9241+ TWX: (910) 379-6494




JANUARY 1968

BE

These gates are designed for general purpose high level signal switching, scanning, multi-
plexing, A/D conversion, telemetry and chopper applications. They feature high switching
speed plus the capability of handling high level AC signals at frequencies in excess of 1 MHz.

E PACKAGE
The elements provide the necessary isolation between the data signal and the drive signal
without the use of a transformer and have zero offset voltage. Internal diode requires no ex-
ternal capacitor for switching application. — 2R o
’—%gom—v’
- T
ABSOLUTE MAXIMUM RATINGS - [0 M
Storage Temperature Range —65°C to +165°C _f
. 500
Operating Temperature Range —55°C to +125°C MIN U ﬂ I] 6 LEADS
Power Dissipation at T, = 25°C 0.8 Watt | __m__.om
Tc=25°C 2.0 i o1
- 2901 —] e
Derating factors
A 4.0 mw/°C
¢ 20
So oD
Fm—————— -0G
1
i
c, A7
| //I‘\
1
7
1
e — — - oc
BO
E
ELECTRICAL CHARACTERISTICS AT +25°C
(Unless Otherwise Specified)
PARAMETER SYMBOL TEST MIN. | MAX. | UNITS
i CONDITIONS : :
DC Output Vour
Voltage Range
2107BE See Figure 1 +5 Volts Complete part number desig-
2110BE See Figure 1 +10 nation consists of three digits
- and two letters, for example:
Drain-Source Ty
On Resistance
Vs = \_
2110BE 50 \ Package
Temperature Range
2107BE Ip=1. 0 mA 140 Circuit —
Vg = &l
2110BE Ta —85°C 90 e

Printed in U.S.A. 7101



' TEST. ' -
PARAMETER SYMBOL | GONDITIONS MIN. | TYP. | MAX. | UNITS
Turn-On Time ' t, See Figure 1 350 700 nsec
Turn-Off Time o See Figure 1 350 700 nsec
Drain-Gate Cygo Vpg =10V 5.0 pf
Capacitance =
f=1.0MHz
Source-Gate Cio Vs =10V 5.0 pf
Capacitance Ipb="0 S
v f=1.0 MHz
Drain Cutoff Current Ioiorm Vps =20V 0.2 1.0 nA
: , Vgs=—7.0V
Vps =20V 20
Vgs=—7.0V, T, =85°C .
Gate-Channel BV lg =1.0pA 30 Volts
Breakdown Voltage , : Vps =0
Collector-Base Cutoff Current lego Vg =30V 10 nA
E =
Collector-Gate BVeso le =10 4A 40 Volts
Breakdown Voltage le=0
Collector-Emitter Vero
Sustaining Voltage 40 Volis
Emitter-Base BVgo le=0.1uA 5.0 Volts
Breakdown Voltage lc=0
DC Current Gain hee Ic =10mA 40
Vee =10V
AC Output e5ut
Voltage Range '
2107BE See Figure 2 5.6 Volp
2110BE 10
Output Capacitance PNP
Transfer

')

Drain-Source Voltage

Ves*0
- Tae28°C
-3 \ 15 LMHz
w
2
2
g 11\
i
<
o
[}
£ ~
2 . —
'
w 2
°
5}

30 40 50

10 20
Vps ~DRAIN-SOURCE VOLTAGE (VOLTS)

-100

-iho

Characteristics




N

On Resistance

vs$
Ambient Temperature
108
g” <
& ZW‘
w
gw . // / |~
é - // // a0
:5 L~ 1
A 3
Zs
0-50 -28 o 25 50 ™ 100 1238
TA- TEMPERATURE (°C)
FET
Transfer
Characteristics
2107 BE
T Vas +0\
'GS =0V,
. 289, )
.H‘ N ap
:1; 0.4y
< 7T L~
L. /-‘:,av
g / /; L~ ?"
z, ///,
=
2 . '///‘/ l’.——r“——
L1 -1 4V
:-—— 'Iu
% o5 0
Vps-DRAIN=SOURCE VOLTAGE (VOLTS)
Leakage Current
Vs
Voltage
1000 -
= g -
gsor—
g VR -
200
8 uo
: AL
)
& —
e
5 20
°0 0 20 30 40 %0
Vpg - VOLTS

Drain Cutoff Current

and Source Cutoff Current

Vs
Ambient Temperature

1]

1

0s
o2
ol
0085 R 100 25 80
T~ TEMPERATURE (°C)
NORMALIZED Vps
Vs,
Ves
100 T T
Y : f
80 I
H |
2 A
£ 5 /
g w
: <
s
[ T 1A 4]
; -
33,
K =
T }
! 02 LX) X3 08 0

120

C{ CAPACITANCE - pt
8 & 8 g

o

VGs/ Vp-NORMALIZED GATE TO SOURCE VOLTAGE

C, Capacitance
Vs
Vee

Drain-Source "ON" Voltage

VS
Drain Current

5

/1]

o
3

Yoo /

~N

210 /
/207

o
£

[

Vps (ON)-DRAIN=-SOURCE "ON" VOLTAGE ( VOLTS)
£

o

4 12 [ 20
Ip- DRAIN CURRENT (mA)

Junction Capacitance

Vs
Normalized Bias

~
k3

H

”
-3

Vp @ vpg *20v
1p*inA

N

N

Cpg 7 Csg = CAPACITANCE (pf)

a

o

~,

02

o
—
—
8 3

6 10 12 24

08 0
NORMALIZED VOLTAGE

04 [
Vs6 (Vog)
Vp(ina)

FET
“Transfer
Characteristics
2110 BE

T

IS4 i

fos/ |

1V

oAD'

»

1p- DRAIN CURRENT (mA)

/] ]

L~ -2 8\,

-

05
Vps — DRAIN-SOURCE VOLTAGE(VOLTS)




o TY CYCLES 5% 10% 7\
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. 50%-

90%—Lt-
OV';“,-:'{H'—l’-

b {(Output waveform munlfold £
| urmgfh;shme) I

(See 1uble 't condmons)




JANUARY 1968

2114BF

F Package

This Analog Switch is used for high level multiplexing, A/D conversion, telemetry, and chop-
per applications. It features high switching speeds and has the capability of handling ac
signals with frequencies in excess of one megahertz. 460 0

244 "' q

l 030 130

_[max 150
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(Mechanical Equivalent)

ABSOLUTE MAXIMUM RATINGS

Complete part number desig-
Storage Temperature —65°Cto +150°C nation consists of four digits
Operating Temperature —55°C to +125°C and two letters, for example:
Power Dissipation @ T, = 25°C 1.36 W
2114BF

Thermal Resistance @ T, =25°C z

6,c 50°C/Watt Package

N 110°C/Watt Temperature Range

Circuit

Printed in U.S.A.
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ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified)

) ‘ ‘ ' ‘ T
PARAMETER | SYMBOL | TESTCONDITIONS |- LIMIT | uniTs
: - , ; j - MIN, MAX. |
Static Drain-Source “ON" Resistance Tos lD =1.0mA, V =0 S| 100 Q
. ‘ Ip=1.0mA, ves-o TA.-85°C 1 .| 150
Drain-Gate Le‘akagek Current B bioenr " Vps =20V, Vg =7 oV T 1.0 " nA
. _ » Vps =20V, Vgs=~7.0V,T, =85°C | - ' 60 S
FET Gate-Source Breakdown Voltage meéss lg = 1.0 4A, Vps =0 35 Volts
Diode Breakdown Voltage A k=10sA ‘ 40 Volts
Drain-Gate Capacitance  Cygo Vpe=20V,i=0 . 5.0 pf
: f=1 0 MHz )
Source-Gate Capacitance Cigo - Ves =20V, 1, =0 - 5.0 pf
' , ‘ | F=1.0MHz .
Turn-On Time t., See Figure 1- ] 1.5 psec.
Turn-Off Time toss | see Figure 1 1.5 usec
DC Voltage Range Vour See Figure 2 +9.0 Volts
AC Peak Voltage Range Eour See Figure 2 +9.0 Volts
FET ' ‘ NPN PNP
Common Source- Transfer Transfer
Drain Characteristics - Characteristics Characteristics
10 ey o 10 - T 0 ——
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Figure 1. Switching Time & DC Voltage Test
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JANUARY 1968

- 2126BG

This Analog Switch is used for high level muj'ﬂ'plexingt 'A/D conversion, telemetry, and o G 'PAC,KAGE
chopper applications and may be driven from TTL, DTL, RTL, or SHUL logic. It features )
high switching speeds and has the capability of handling ac signals with frequencies in

570
excess of one megahertz. . o ; i‘—.sqo""_'
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(Mechanical Equivalent)

ABSOLUTE MAXIMUM RATINGS

; : ——— , Complete part number desig-
Storage Temperature = ‘ —65°C to +150°C nation consists of four digits
Operating Temperature _ —55°C'to +125°C -and two letters, for example:

ting Volt. +18 Volts ‘

Operating ages ) . 2126 BG\—

Thermal Resistance @ T, =25°C . : :
8,4 : : 110°C/Watt , \ Package :
P 50°C/Watt . : -Temperature Range
I - : ’ —— Circuit

Printed in U:S.A.



ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified)

Drain-Source "'ON" Resistance
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Drain-Gate Leakage Current
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PARAMETER SYMBOL | TEST CONDITIONS LIMIT UNITS
MIN. MAX.
Static Drain-Source “ON” Resistance Ios Ip=10mA,V, =0 65 Q
Ip=1.0mA, Vs =0, T, = 85°C 95
Drain-Gate Leakage Current Iototn Vps =20V, Vg =—-70V 1.0 nA
Vps =20V,Vgo = —7.0V, T, = 85°C 60
FET Gate-Source Breakdown Voltage Visriess le =1.04A, Vs =0 35 Volts
Diode Breakdown Voltage Ve lp =1.0 kA 40 Volts
Drain-Gate Capacitance Cugo Voe=20V,Ig=0 7.0 pf
f=1.0 MHz
Source-Gate Capacitance Cso Vgs =20V, ;=0 7.0 pf
f=1.0MHz
Turn-On Time tn See Fig. 1 20 usec
Turn-Off Time tos See Fig. 1 2.0 usec
DC Voltage Range Vour See Fig. 1. +8 Volts
AC Peak Voltage Range Eour See Fig. 2 + Volts
FET NPN PNP
Common Source- Transfer Transfer
Drain Characteristics Characteristics Characteristics
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Figure 1. Switching Time & DC Voltage Test -
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JANUARY 1969

'2128BG

The Amelco 2128BG is a quad analog switch for multiplexing, sample and hold, A/D con-
version and chopper applications.

Thin film techniques were used to combine four FET diodes, twelve thin-film tantalum
resistors, four 2N2907 pnp transistors and four 2N4092 FET's in one low profile TO-8
header. As a result, a quad analog gate is available for military and industrial applications
where more reliability, added performance, and more package density are required.

13 13
8 , 7
12.2k SOURCE 12.2k SOURCE
10.8k 10.8k
|2 o—vWwW—¢ 11 o—"W\—y
| DRAIN | DRAIN
144k 144k3
< ' 2
[ 16

G PACKAGE

570
"W DlA.Q‘
-L-— 030

T
J__”I]QOQU[I/ S o,

BOTTOM VIEW
10.8k
O— W\
144k
ABSOLUTE MAXIMUM RATINGS v
Storage Temperature ' —65°C to +150°C Complete part number desig-
i ists of four digits
Operating Temperature . —55°C to +125°C gﬁgopwgolr;?tlers' for examg|e:
Thermal Resistance 0, = 50°C/Watt
6,c = 110°C/Watt 21283({
Package
Operating Voltages +Vee = +18 Volts \_G?:d:g
. —Vec = —18 Volts Type

Printed in U.S.A. 7104




| ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Specified)

; ; ' B ; LIMITS
-PABAMETER _ S SYMBOL TEST CONDITIONS MIN. TMAX. | UNITS
Static Drain-Source “ON" Resistance o Ip=1.0 mA ’ o 50 Ohms
' I, =1.0mA ¢ 90 ~ Ohms
. T,=125°C » :
~Drain-Gate Leakage Current Iniorn Vps =20V : 1.0 nA
‘ S o Vgs = ~7.0V ,
Vps=20V _ © 10 1A
Vgs = —7.0V, T, = 125°C ,
Turn-On Time : to, Figure1, 2 Ey= %7V 1.0 ‘ usec
Turn-Off Time ' bosr Figure1, 2 Ey = +7V ' 1.0 usec
DC Output Voltage Range *E Figure 1 +7.0 Volts
AC Output Voltage Range Cout Figure 1 8.0 Voop
I I r % Einein
8 7 6 5 =
-
9 4
2128 BG 5k
ANALOG
L
10 swiTcH 3
Sk
L ~ Eout/€out
1 2
% Sk
12 | .
5k __|
" Bk
L . 13 16 =
-I5v +HI5V

FIGURE I, TEST CONFIGURATION FOR TURN-ON TIME, TURN-OFF TIME
DC OUTPUT VOLTAGE RANGE, AND AC OUTPUT VOLTAGE RANGE.
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FIGURE 2, SWITCHING WAVEFRONT Ton AND Tor

‘ ?P AMELCO SEMICONDUCTOR ¢ A TELEDYNE COMPANY ¢ 1300 Terra Bella Ave. Mountain View ¢ Calif. 94040 ¢ Phone (415) 968-9241« TWX: (910) 379-6494




and short-circuit protected output.

These Hybrid Operational Amplifiers are designed specifically for applications requiring
very high input impedance and extremely low power consumption. Other outstanding elec-
trical characteristics include extremely low offset currents and drifts, high open loop gains,

JANUARY 1968

2404BG
2405BG

G PACKAGE
5T*Vcc 270 0ia—]
4 4 * i 030
l 50 i [ Max
| . : —
> S 110K 224K S T
gIoK 39K (2404) $(2405) 375K BT TTTT e
o GLASS SEAL
-
12 LEADS
80— { -—-%g%nm
Fos |
9o l\QG
6 al Q3
INVERTING 2
@2 Q4 b
2
OUTPUT
3K 3K 3 510
70
NON-INVERTING
os\l Q10
10
CRI
40—
It
1K 3.3k TOK
110-Vee
ABSOLUTE MAXIMUM RATINGS
Storage Temperature Range —65°C to +150°C Complete part number desig-

Operational Temperature Range

—55°C to +125°C

Maximum Suppyly Voltage

2404BG ‘ +18V
2405BG +35V
Thermal Resistance @ T, = 25°C )
C fyc 50°C/W
4a 110°C/W

nation consists of four digits
and two letters, for example:

2404BG

Package
Temperature Range
Circuit

Printed in U.S.A.
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ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified)

UNITS

FREQUENCY (Hz)

FREQUENCY (M2)

PARAMETER “MIN. TYP. MAX.
Open Loop Voltage Gain 0 100 db
Input Resistance 10k 100k me
Input Bias Current 40 100 . PA
Input Bias Current T, =125°C 30 100 nA
Input Offset Current ‘ 15 50 i " pA
_ Input Offset Current T, =126°C 15 50 -, nA
Input Offset Voitage' 3.0 10 ‘mv
Input Offset Voltage Drift T, = —55°C to +125°C 5.0 50 - uV/°C
‘Common Mode Voltage Range ' :
’ (2404) 8.0 10 +V
(2405) 16 25
“Common Mode Rejection Ratio -90 —74 db
Input Noise (See Figure 1) 3.0 Vs
Slew Rater(See Figure 2) 20 V/usec
Power Dissipation
(2404) Voo = %15V 55 mw
_ (2405) Vo= 30V 110
Power Supply Rejection Ratio —90 ~74 db
Output Voltage Swing R, = 10k
. (2404) 20 22 VP_P
(2408) 40 50
Output Voltage Swing .Output Voltage Swing
vs. vs.
_ Frequency ) Frequency
Unity Gain Configuration Gain of 100
70 T T T T T T T T 70 - L A L S L
Ot Ot %
60 *Vec 60
250 H z 50 :
d 3
Yao 8 a0 \\
£ 3 5 \
g 2405 3 L
30 = 30 4 4
£ : 5 it
g \ g 2405
©20 =y ®20 1
N ™N
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10 & _ 10 \
N =3 . \~§§
100 1.4 10K 100K M IOM 100 1K 10K 100K M
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JULY 1969

2741

The Amelco 2741 operational amplifier combines the superior performance of the widely
accepted 741 operational amplifier with the high impedance characteristics of a matched
field effect transistor input stage. It is intended for use in applications requiring extremely
low bias and offset currents such as high impedance filter sections and integrators. Equally
versatile in general feedback applications, the 2741 incorporates output short-circuit pro-

F PACKAGE

460
“1 4aa0A ==

tection, input overvoltage and “‘latch-up” immunity, internal 6 db/octave frequency compen- 536 130
sation, and external offset voltage null capability. The electrical parameter strong points J _[Max 150
include high gain, large common mode rejection over a wide range of input voltage, low 1 U ” ” ”U I i
power dissipation and excellent input characteristics. Available in a flat package or TO-8. 200 '022%5‘\05
. == DIA
v 00 s
503,
+Vee O»FtLFJf.ELT - 497 oA

|
INVERTING |
INPUT 3°(5) |

1 .
(=) | N : 300
NON-INVERTING | - N :
NPT 4:(»@,—;': 2741 >—|ETSC))UTPUT 036
| | 026
( CENTRAL Z 036

026
008R MAX 4 PLACES

327ka T 27kQ

|
|
!
|
|
i

CASE 227k
> l
10 A

(NC) =

b ____ o K PACKAGE
2(10)
=V, OFFSET 285 380 305 ;00585
«“ NuLL "'ﬁi MAX Tvp“ e
NOTE: Numbers in () refer to “K” package. 1‘ 1 4
300 :
ABSOLUTE MAXIMUM RATINGS | %
SPECIFICATIONS NOTES| B RATING C RATING £903
Storage Temperature —65°C to +150°C —65°C to +150°C e
Operating Temperature Range —55°C to +125°C 0°C to +100°C f ! 1”
Supply Voltage +22'V +22V oss rer.—J 1
Input Voltage 1 +15V +15V 30 88
Differential Input Voltage 1 30V 30V
Power Dissipation 2 F Package F Package
1.0W 1.0W
3 K Package K Package
500 mW 500 mW
Output Short Circuit Duration- 4 F Package F Package
Indefinite Indefinite
5 K Package K Package
Indefinite Indefinite Complete pfart number desi-g-
Lead Soldering Temperature 300°C 300°C nation consists of three digits
1/16” from Case, 10 seconds max. and two letters; for example:

2741 BF
NOTES: 1. Folr supply voltages less than *15 V, the absolute maximum input voltage is equal to the supply
voltage. \
2. Rating applies for case temperatures up to the maximum operating temperature. Derate linearly at Package
10 mW/°C for ambient temperature above +75°C. Y Temperature
3. Rating applies for case temperatures up to the maximum operating temperature. Derate linearly at
6.7 mW/°C for ambient temperature above +75°C.

4. Short circuit may be to ground or either supply.

5. Short circuit may be to ground or either supply. Rating applies for case temperature up to the
- ‘maximum operating temperature or +75°C ambient temperature.

Range
Circuit

Printed in U..
7701



GUARANTEED ELECTRICAL CHARACTERISTICS
TABLE 2 Vge=%15V, T,=25°C

TEST _ ' ' B RATING | C RATING
PARAMETER FIG. TEST CONDITIONS SYMBO_L N TV TMAX [MiN_TTYP. VAX. UNITS
Open Loop Voltage Gain | 1 Rg=0, R > 2KQ, Vy=£10V As 90 | 94 86 | 90 - db
Input Offset Voltage 1 Ry=1MQ, V=0 Vos 3 5 15 10 | mV
input Bias Current 2 | vy=o0v Ig 40 | 100 50 | 200 | pA
Input Offset Current 2 V=0V los 15 | 50 25 | 100 | pA
Input Resistance 2 | Vy==10V R 10 | 100 1 75 kMe
Common Mode Voltage 3 | Reference Only: CMVR +10} =13 +10] =13 Ve
Range CMRR Test Condition
Common Mode Rejection| 3 —CMVR < V| £ +CMVR CMRR 60 70 60 | 70 db
Ratio +CMVR = =10 V pk
Power Supply Rejection 1 Vin=0, Rg=1MQ, AV, = £1V| PSRR 60 | 80 60 |80 db
Ratio Each Supply Independently
Output Voltage Swing 4 Viy= £13V, R > 2K, Vo +10] =13 +10| +13 Ve
C, < 100 pf
Power Dissipation Vin=0, R, = 2K, C_ < 100 pf Poiss 50 | 90 60 | 100 | mW
Transient Response 4 | Frequency = 50 KHz
Rise Time Viy=20mV T 05| 1.2 0.7-| 1.5 | usec
Overshoot R, > 2Kg, C_< 100 pf oS 10 | 20 15 | 30 | %
Slew Rate 4 Viy= %5V, Frequency = 10 KHz| dV, 05] 1.0 03 |08 V/usec
R, > 2K, C_ < 100 pf at
GUARANTEED ELECTRICAL CHARACTERISTICS
TABLE3 Vec= %15V, Tp = Tni, and T, Unless otherwise noted
TEST B RATING | C RATING
PARAMETER FIG. TEST CONDITIONS SYMBOL MIN_ TP IMAX. IMIN. TTYP. IMAX. UNITS
Open Loop Voltage Gain 1 Rg=0, R, >2KQ, Vy=x10V Ag 86 | 90 80 | 84 db
Input Bias Current 2 Vin=0, Ty =T,, Only Iy 30 | 100 30 | 50 |'nA
Input Offset Current 2 Vin=0, T, =T, Only los 15 | 50 156 | 25 | nA
Common Mode Voltage 3 Reference Only: CMVR +10] =12 +10] +12 Ve
Range CMRR Test Condition
Common Mode Rejection| 3. | —CMVR < V,y < +CMVR CMRR 60 | 66 60 | 66 db
Ratio _ +CMVR = 10V pk
Power Supply Rejection 1 V=0, Rg=1MQ, AV = x1V| PSRR 60 | 74 60 | 74 db
Ratio Each Supply Independently
Output Voltage Swing 4 Vin= %13V, R, > 2KQ, Vo =10 =12 +=10| =12 Vpk )
C, < 100 pf
Input Offset Voltage Drift| 1 Vin=0, R = 1K@ Vost 2 5 2 5 |mV
Power Dissipation 4 Vin=0, R. = 2K, Ppiss 50 | 100 60 | 110 mW
C, <100 pf




INPUT VOLTAGE (Vpp) POWER DISSIPATION (W) VOLTAGE GAIN (dB)
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Output Swing

14
12 //
N
e L
- 8
2L
g2 s
: |/
s * /
2
o
o Ik 2k 3k
LOAD RESISTANFE (OHMS)
Voltage Offset
Null Circuit
12
30—
8
40—+
20 60 |
Rs10%0
Input Bias Current
1077
10-8 ,/
S
§ 1079
3
4 /I
@ 10710
5 /
!lo-ll /
10712 /

-50 -25 o 2% 50 7% 100 125
TEMPERATURE (°C)

Voltage Follower Slew Rate
75

50

INPU \4

25

VOLTAGE SWING (V)

0O 10 20 30 40 S0 60
TIME (. SEC)

VOLTAGE GAIN (dB)

POWER DISSIPATION (W)

VOLTAGE AMPLITUDE (mV)

190 e

OFFSET VOLTAGE (mV)

Open Loop Voltage Gain

100

"

e

N

70
8 [[o] 12 14 16 8 20
SUPPLY VOLTAGE (tVce)
“C" Dissipation Rating
1.5
F PACKAGE
1o
s K PACKAGE
‘ =
[+}
25 45 65 85 . 105
AMBIENT TEMPERATURE (°C)
Offset Voltage
2
| /
L~
0

-2
-50 -25 o 25 50 75 100 125

TEMPERATURE (°C)

Transient Response
24 T

T
INPUT. Viax
o x._l( N
9

"
0 %

1
1

LO%I

—_ I-——T (10.% —90 %)
e T

o .5 1.0 15 20 25 30

-4 L

TIME  (pSEC)




10k

'TEST CONFIGURATION

——oVp

Vv = 100pF
Fig. 1 Fig. 2 Fig. 3 Fig. 4
v : : - :
Ao=3sdb+20t0G 0| |1=lth CMRR = 40 db + 20 LOG [_AV%] Poiss =2 Vee X1
v £ N Q Tp = 10% - 90% V,
_ _Vo. =1 -
Vos = 110 los=1—1, 0S = 100 Vuax - Vin %
‘ AV, AV, Vin
PSRR = 20LOG —°* Ry = —N
AVce N Al d_d\_:g =10% - 90% V,

To insure a maximum phase margin when large inverting input source resistors are em-
ployed, an external feedback capacitance, C;, is recommended to compensate for feedback
lag due to the internal input capacitance (6 to 10 pf). No external capacitance is needed for
a source resistance, R, less than 20 KQ. For a source resistance greater than 20 K%,
C; = 10 pf will insure stability for all gains. Maximum bandwidth may be obtained for invert-
ing gains, R,/R|, greater than unity by.using the relationship

L oV

>
SR

QEN
. RRe
< Ro " mers

10

Cf= R,/R, pf.

100% SCREENING REQUIREMENTS

TABLE 4
TEST | PROCESS MIL-STD-883 TEST EXCEPTIONS
NO. ‘ METHOD CONDITIONS OR REMARKS
1 Pre Cap Visual Amelco Specification:
. Y560
2 Stabilization Bake 1008 C 60 hrs. minimum
3 ‘Temperature Cycling 1010 C 5 cycles
4 Centrifuge 2001 B Y1 axis only
: ATM-CC
5 Hermetic Seal-Fine Leak 1014 A 5x1077 —SEC
6 _ Hermetic Seal-Gross Leak 1014 ¢ Step 1 only
7. Electrical Test 100% per table 2°
. ~ ’ L © ]
8 - Electrical Lot Acceptance ‘ _ Hgg, _ :go//: ::g:z;za
9 External Visual 2009 :

“*LTPD—Lot Tolerance Percent Defective (MIL-S-1 95000)
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The 2802, positive voltage regulator, and the 2803, negative voltage regulator, are designed
to be used with linear and digital circuits. Both regulators are packaged in low profile TO8
headers. Important features are:

One-Tenth percent load and line regulation

One-Half percent stability over full military temperature range
Current limiting adjustable with external sampling resistor, (R;).
Compensation included in package.

Output currents of 200 mA without' external transistor and 10 Amps with external
transistor.

o Output voltage adjustable from 4.5 V to 40 V. Adjustment not necessary for 12 V.

© © ©¢ o o
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2802BG
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ELECTRICAL SCHEMATIC OF 2802 REGULATOR
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ELECTRICAL SCHEMATIC OF 2803 REGULATOR
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Complete part number desig-
nation consists of four digits
and two letters, for example:

2802 BG
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Temperature Range
Circuit
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature: —65°C to +150°C
.| ~Operating Temperature: —55°C to +125°C
* Power Dissipation o
. Tp=25°C:" 1.8 Watts
Te = 26°C: i 35
Thermal Resistance 6,,: 100°C/Watt
A : 50° .
Input Voltage: - 55 Volts:
Input-Output Voltage
Differential; 40 Volts

ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified)

CHARACTERISTIC

_INPUT VOLTAGE {Volts)

o

20

LOAD CURRENT (mA)

MIN. TYP. MAX. UNITS .
Input Voltage Range
: } - (2802) +12 - 455 Volts
, (2803) —12 —55
Initial Output Voltage (Iriternal Divider,
V;, = 15 Volts) : '
(2802) +11.5 +12.0 +125 Volts
‘ (2803) -11.5 -12.0 —-125
Output Voltage Range (externally adjusted) '
(2802) +4.5 +40 Volts
(2803) —-45 ~40 »
Output-Input Voltage Differential 25 40 Volts
Load Regulation (0 to 100 mA) 0.03 0.1 %
(See Figure 1) .
Line Regulation (Line change = 38 V) 0.005 0.01 % IV
(See Figure 2) ’
Temperature Stability, T, = —55°C to +125°C 01 05 %
(See Figure 3) :
Long Term Stability (168 Hrs.) 0.05 0.5 %
Recovery Time
(See Figure 4)
"~ Load 1.0 usec
Line 1.0
Ripple Rejection (e;, = 3.0V at 1.0 kHz) —65 —60 db
(See Figure 5)
Output Impedance (f = 1.0 kHz) 0.5 1.0 Q
(See Figure 6)
Load Current
(See Figure 7) )
T, =25°C 100 mA
T =25°C 200
Current Drain (no load, V,, =20V, V_,=12V) 4.0 5.0 7 mA
OUTPUT VOLTAGE CHANGE OUTPUT VOLTAGE CHANGE
' ) VS
ANPUT VOLTAGE LOAD CURRENT
40 8
S | d s
5 : . 4 E /
W30l LA Be 7
z Eour =+12V (2802) /o z Eout =+12V (2802) /
I . Equr =-12V (2803) z Eout =-12V (2803) P4
o Ru= l.2K - Eqn =15 VOLTS N
- ® 20 / 3 4 - -
Qe : )
5 / 5 e
o o
S AR S | /
= 10| - - =2
E / i g : ] / ‘
00 10 " 20 30 40 50 - 60 ° 40 80 80 100 120




RIPPLE REJECTION
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'TEST CONFIGURATIONS
25°C |

Ein=16 1.0V =

L

Figure 1. Load Regulation

Ein =16 £ 1.0V

I

Figure 3. Temperature Stability

+30V

Figure 5. Ripple Rejection

Ejn= 15£ 1OV

I

Figure 7. Maximum Load Current

R LOAD =
1200 TO®

Ein =15 TO 53V £
L

Fig[xre 2. Line Regulation

Ta=25°C

R LOAD=
© TO 1200
T, =Tf =10ns

Ein=25TO 30V
T =T§=10ns

|

ne

Figure 4. Response Times

Ta= 25°C

ZO= (&)

108
€2-€
10 20,000uf
€2
ez 10 MVpp
= +20V -
L

Figure 6. Output Impedance

HEAT SINK




TYPICAL APPLICATIONS

OPERATING CONDITIONS OPERATING CONDITIONS
Equt =12£0.5V Equt = 12:5V TO 25V

I = 0 70200 mA HEAT SINK [ =0 TO 100 mA

HEAT SINK

R ADJUST

UNREGULATED INPUT

Configuration #1 Configuration #2

OPERATING CONDITIONS
Eour=4.5V 70 12V
QPERATING CONDITIONS IL=0 TO 100 mA 2K

Eout = 2.0V TO 1.5V £,y 10V TO 30V
IL=0 TO 200 mA

HEAT SINK

HEAT SINK Rapy
IKQ FOR
- 5055\/)

R ADJUST REGULATED QUTPUT

REGULATED
OUTPUT 13K §

UNREGULATED INPUT | UNREGULATED INPUT

Configuration #3 Configuration #4

Eour =242 05V
OPERATING CONDITIONS

OPERATING CONDITIONS TERMINALS 2 AND 3
Eout = 25V TO 40V ARE NOT USED Equt= 12,5V TO 25V
I, = O TO 100 mA “ Rapy=® [ =0 TO 2 AMP

(2803) -'2551}
1 HEAT SINK

(2802)

R ADJUST R ADJUST
= REGULATED = REGULATED OUTPUT
! OUTPUT —
10uf ; & ° SEEA_T_?’ L 10uf
? -2 T Cz
(2802) (2803) -
UNREGULATED INPUT UNREGULATED INPUT Ry =

Configuration #5 Configuration #6




OPERATING CONDITIONS
Eout = 25V TO 40V
I =0T02 AMP L

OPERATING CONDITIONS

Eou'r =12 .5V
I_ =0 TO 100 mA

e,
rd (2302) (NOTE: NO HEAT SINK
P s REQUIRED)
2303 o FREE AIR
0 2 - 2'
= [ew0 3 REGULATED QUTPUT
o = REGULATED —1
. . HEAT :'[ J_ OUTPUT I 10 uf
o 7 g SlNK:_T_‘; j_: =
(2802) (2803~
, S Res UNREGULATED INPUT
UNREGULATED INPUT| 3 'S —_— IN4OI9
Configuration #7 Configuration #8
OPERATING CONDITIONS OPERATING CONDITIONS
Equr =12.5 T0 25V Eour =124 .5V
En-Eout (MAX) =8.0V I.=0 TO 100 mA
I 0 TO 100 mA GERMANIUM DIODE USED
(NOTE: NO HEAT TO STABILIZE SERIES
SINK REQUIRED) FREE AR LIMITING CURRENT HEAT SINK

R ADJUST

WITH TEMPERATURE

REGULATED OUTPUT

REGU‘LATED OUTPUT L
I 10pf
1 I 10uf =
(2802) ~-, =
ro S\ vy = INSII &
UNREGULATED INPUT " ap-£14(2809) (2802) 5 (2803)
i ‘ Rs=50 &
UNREGULATED INPUT <.
Configuration #9 Configuration #10
OPERATING CONDITIONS
EOUT = 12%.5V
Ein-Eour =80V (MAX) o
EnEaur =20V 100% PROCESSING |
(NOTE: NO HEAT MIL-STD-750.| EXAMINATION
SINK REQUIRED) TEST NO. REF. PARA. OR TEST CONDITIONS
FREE AIR 1 : Fine Hermetic Seal Test|5x10™7 cc/Sec (Max)
(Helium)
2 High Temperature 150°C for 60 hrs.
Stabilization (Min)
l 3 1051 Cond. C- Temperature Cycling |5 cycles —65°C to
' I 10uf +150°C
(2802) L 4 2006 Constant Acceleration |10,000 g (Minimum)
. :‘x Y, Axis only
AN LA 5 Gross Hermetic Seal
N ~x 12803) 'N(gej;a Leak Test FC-4Q
<l
Xz
Rg= 5
UNREGULATED 58 &sq ~INSH 6 Electrical Functional |See Test Config-
INPUT (2802) ¢ (2803) Test urations
POUUS— - -

Configuration #11
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