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Abormementsprijs per jaar f 10,40 incl. 4% B.T.W.
Copyright 1969: gehele of gedeeltelijke overname, in welke vorm dan 0ok,
I is strikt verboden zonder voorafgaande schriftelijke toe=
stemming van Van Dam Elektronica, Rotterdam, Holland.

Omglagfoto: geintegreerde schakeling, schijfje silicium met een complete ver-
sterker, ware grootte circa 1 mmZ,
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Verhuizingen:

Bij verhuizing danwel onjuiste adressering dient hiervan v6ér de eerste van de
meand onze administratie op de hoogte worden gesteld. Hierbij dient het bij de
adressering opgenomen nummer te worden vermeld; zonder dit nummer kunnen adres—
wijzigingen beslist niet in behandeling worden genomen. Correspondentie te rich-
ten aan: Van Dam Flektronica, afd. T.D. 1969, Postbus 3149 te Rotterdam-noord.
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Leveringsvoorwaarden en prijsnoteringen:

Voor onze leveringsvoorwaarden zie Technische Documentatie deel 1, blz. 2,
Alle door ons uitgegeven prijsnoteringen kummen door koersverschillen e.d.
san verandering onderhevig zijn; prijswijzigingen zijn derhalve strikt voor-
behouden. Alle prijzen zijn incl. 12% B.T.W.3; voor herleiding van de netto-
of "B.T.W.-schone prijs" dient de aangegeven prijs te worden vermenigvuldigd
met de factor 0,8929.
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Inleiding bij deel 7 en deel 8.

In deze uitgave wordt, evenals in deel 5 en deel 6, voor een groot gedeelte
aandacht besteed aan de volledige technische gegevens van interessante pro-
dukten. Deze gegevens zijn voor vele amateurs en laboratoria van groot nut
gebleken voor het samenstellen van zéér interessante elektronische schakelin-
gen met moderne halfgeleiders. Vooral de nieuwste N.P.N./P.N.P. power tran-
sistoren van Texas Instuments hebben grote belangstelling bij de HIFI-lief-
hebbers ondervonden. In de komende nummers hopen wi] enkele schakelingen op
te nemen, welke wij met deze produkten hebben ontwikkeld. Ook aan onze lezers
willen wij gaarne de mogelijkheid openstellen, hun schakelingen aan anderen
door te geven; hiertoe stellen wi]j gaarne ruimte ter beschikking. In dat ge-
val stellen wij het op prijs aan het prototype enkele laboratorium-metingen
te mogen verrichten, teneinde de specificaties en het reproduceerbaarheids-
percentage te kumnen bepalen en eventueel te verbeteren,

" TOT SLOT WIJZEN WIJ U ER MET GROTE NADRUK 0P, DAT ZOWEL UW COR-
RESPONDENTIE ALS UW POSTORDERS DIENEN TE WORDEN GESTUURD AAN
ONS POSTBUS - ADRES:

Van Dam Elektronica, Postbus 3149 te Rotterdam-noord ™

DIT VOORKOMT ONNODIGE VERTRAGING IN DE BEHANDELING TEN GEVOLCE
VAN DE EEN MAAL PER DAG PLAATSHEBBENDE POSTBESTELLING 1311173::

*Pelefonische orders en inlichtingen: 010-240812-243497, administratie: 010-245516

Van Damr Elektronica, Snellemanstraat 10-11, Rotterdam-noord
telefoon: 010-240812-243497, administratie: 010-245516.
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en correspondeniie aan: Postbus 3149 te Rotterdam

Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon:
020-248967.
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20415

NPN DUAL,LOW:-LEVEL, LOW-NOISE TRANSISTOR

GENERAL DESCRIP TION- The 2C415 is a six terminal device containing two isolated high gain, “ PHYSICAL DIMENSIONS
1 D

low noise NPN double diffused silicon PLANAR transistors in a hermetically sealed enclosure. L

e 94

; 2 | 85
ﬂ 318
T 1

It 1s designed for use in high performance differential amplifier circuits.

ABSOLUTE MAXIMUM RATINGS (Note 1)

; 38 MIN.
Maximum Temperatures HH H [IH\ i
t — b Leads
Storage Temperature -55°C o + 175°C gﬁs
Operating Junction Temperature 175°C Maximum Em”t:fﬂ_"___-j — Flz-;
Lead Temperature (Soldering, 10 sec. time limit) 260°C Maximum Base ———, L i
Collector —_
Maximum Power Dissipations One Side Both Sides
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.68 Wart 1.1 Watt N e N i
s = Emitter
. at 100°C Case Temperature (Notes 2 and 3) 0.34 Wartt 0.56 Wart » % >f L Base
081 7
at 25°C Ambient Temperature (Notes 2 and 3) 0.34 Wart 0.43 Watt 011 “gpy — Colctor
CONNECTION DIAGRAM
Maximum Voltages and Current SUHOM ViEW
Lead No. 3
BVepo Collector to Base Voltage 45 Volts
LVcEo Collector to Emitter Voltage (Note 4) 35 Volrts
BVego Emitter to Base Voltage 6.0 Volts
I~ Collector Current Voltage 30 mA Bl

Notes: All dimensions in mm,
leads are gokd-plated kovar

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hFE DC Current Gain 60 Ic = 10 pA Vg =30V
hgg DC Current Gain 100 250 Ic = 100 p A Vcg = 5.0 V
hgpge DC Current Gain 150 IC = 1.0 mA Vcg =50V
VpE (on) Emitter to Base On Voltage 0.7 A I = 0.1 mA Vcg =50V
VcE (sat) Collector Saturation Voltage 0.4 Vv [ = 1.0 mA Ig = 0.1 mA
BVcBo Collector to Base Breakdown Voltage 45 v [c = 10 pA Ig =0
BVEgo Emitter to Base Breakdown Voltage 6.0 A% Ip = 10 pA I =0
sust ollector to Emitter Sustaining Voltage V = mA =
. Vego ¢ ) Coll Emi Sustaining Vol 35 Ic 10 Ig =0
(Notes 4 and 5)
IcBO Collector Cutoff Current 3 10 nA Ig= 0 Vegp = 40V
ICBG (150°C) Collector Cutoff Current 10 pA IE = 0 Vep = 40V
lcro Collector to Emitter Cutoff Current 10 nA Ig = 0 Vcg =50V
leBO Emitter Cutoff Current 10 nA Ic= 0 VEB = 5.0V
h¢o High Frequency Current Gain (f = 100 Mc/s) 1.0 Ic = 5.0 mA Ve =50V
Cobs Output Capacitance 6.0 pF Ig= 0 Ve =50V
NF Narrow Band Noise Figure (Note 6) 5.0 db IC = 10 uA VCE = S50V
NF Wide Band Noise Figure (Note 7) 5.0 db lc= 10pA Veg =50V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 175°C junction to case thermal resistance of 218°C/W for one side and
134°C/W for both sides.

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for SGS-Fairchild ARS.

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%.

(6) Frequency = 1000 cps; 200 cycle-power bandwidth.

(7) The amplifier used for this measurement has a power bandwidth of 15.7 Kc¢/s and a response which rolls off 6 db per octave where
the 3 db points are approximately at 25 cps and 10 Kc¢/s = Rg = 10 K.
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2C 415 SGS-FAIRCHILD PLANAR TRANSISTORS
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2C 415 SGS-FAIRCHILD PLANAR TRANSISTORS
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TYPES 2N4904, 2N4905, 2N4906
P-N-P SINGLE-DIFFUSED SILICON POWER TRANSISTORS

FOR POWER-AMPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS
DESIGNED FOR COMPLEMENTARY USE WITH 2N4913, 2N4914, 2N4915

® 8§7.5 W at 25°C Case Temperature
® 5 A Rated Collector Current

® Min f; of 4 MHz at 10 V, 500 mA

*mechanical data

ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

=+— 1 573 MAX —=
e —0.312 MIN v 1.197
0.450 _| el r‘;? | 0.675 1.177
0525 R MAX 0 655
I G'z%ﬂ_ E 1. 0.033 1 4 2 LEADS |
l'_ I ?33 2 — EMITTER
0875 e = i
1.050 MAX pMAX 0.225 e 5 )
\\\ : 2 D > 0440 Euﬁ‘mn
0.188 R MAX 0420 2 HOLES
BOTH ENDS 0.135 MAX = p=—
L SEATING PLANE

CASE TEMPERATURE

| —BASE MEASUREMENT POINT

DIMENSIONS ARE IN INCHES

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

2N4904 2N4905 2N4906

*Collector-Base VOItage . . . . . o oo v v et e e e e e e et e e e e 40V -60V -80V
*Collector-Emitter Voltage (SeeNote 1) . . . ... ............ 40V -80V -80V
EREOr-BESo MOMRED . -« wovvwin e & o o & 66 66 5 5 6 5 ¥ 58 5 3 « -5V -
*Continuous Collector Current . . . . . ... ................ < -5 A 3
Peak Collector Current (SeeNote 2) . . . . . ... ... . .. ... .... < -156 A >
Lo BRECHIIIIE « . v esmism s sssn secs b iaas < -1 A >
Safe Operating Region at (or below) 25°C Case Temperature. . .. <—— See Figure 2 —» .
*Continuous Device Dissipation at (or below) 25°C Case
Temperature (SeeNote 3) . . .. .. .. . @i i, < 87.5 W .
Continuous Device Dissipation at {or below) 25°C Free-Air
Temperature (SeeNoted) . ... .. ... ... . ... ......... < 4 W 3.
*Operating Collector Junction Temperature Range . .. ........ <— -65°C t0 200°C —>
*Storage Temperature Range . . . . . . . . o oot ettt e <— -65°C to 200°C —»
‘ *Lead Temperature 1/16 Inch from Case for 10 Seconds . . . . . .. < 235°C =

NOTES: 1. This value applies when the base-emitter diode is open-circuited,

2. This value applies for tp"_iﬂ.ﬂ ms, duty cycle = 10%.

3. Derate linearly to 200°C case temperature at the rate of 0.5 W/deg,
4

. Derate linearly to 200°C free-air temperature at the rate of 22.9 mWW/deg.

| *Indicates JEDEC registered data

i TEXAS INSTRUMENTS

INCORPORATED

-




TYPES 2N4913, 2N4914, 2N4915
N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS

FOR POWER-AMPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS
DESIGNED FOR COMPLEMENTARY USE WITH 2N4904 THRU 2N4906

e 87.5 W at 25°C Case Temperature

e 5 A Rated Collector Current
e Minf, of 4 MHz at 10V, 1A

*mechanical data

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

e 1.573 MAX—+
-y te—0.312 MIN 2Lzl
0.450 ” = |" | 0.675 1177
525 R MAX 0.655
0.250 g g;g DIA 7 LEADS |
f B 2 - EMITTER
T Y _L
0875
1.050 MAX pMAX 0225 : t
DIA 0 205 0.141
.L | 1 _ gl I 0 440 o151 A
0168 R MAX 0.420 2 HOLES
ROTH EMNDS 0135 MAX — ["_
SEATIMNG PLANE

BASE

DIMENSIONS ARE IN INCHES

CASE TEMPERATURE
MEASUREMENT POINT

Ve,

2N4913 2N4914 2ZN4915
*Collector-Base Voltage . 40V 60V 80V
*Collector-Emitter Voltage (See Note l) . : 40V 60V 80V
*Emitter-Base Voltage . . >'Y -
*Continuous Collector Current . - ol 5A >
Peak Collector Current (See Note 2) . . . . . . < 15A >
. *Continuous Base Current . . . . v e ¥ % u . < 1A -
Sate Operating Region at (or below) 25 C Cuse Temperature . . 4 See Figure 6 -
*Continuous Device Dissipation at (or below) 25°C Case
Temperature (See Note 3) . . . ; . < 87.5W >
Continuous Device Dissipation at (or below) 25°C Free-Alr
Temperature (See Note 4) . . . . . . . . . . . . < ~ 4 W >
*Operating Collector Junction Temperature Range . . < —65°C to 200°C >
*Storage Temperature Range . < —65°C to 200°C >
*Lead Temperature X Inch from Case for 10 Secnnds I . 235°C 3-

NOTES: 1. This value applies when the base-emiller diede is open-circuited.
2. This value applies for t, — 0.3 ms, duty cycle < 10%.
3. Derale linearly to 200°C case temperature at the rate of 0.5 W /deq.

4. Derate linearly to 200°C free-air temperature af the rate of 22.9 mW/deg.

*Indicates JEDEC registered data

@ TEXAS INSTRUMENTS
INCORPORATED
-




TYPES 2N4913, 2N4914, 2N4915
N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS

» 3 ﬂ. -
*glectrical choracteristics at 25°C case temperature (unless otherwise noted) ST ATIC FORWARD CLIRRENT TRARSEER RATIO

v

COLLECTOR CLRREMT

| 2N4913 2N4914 2N4915 Nt
PARAMETER TEST CONDITIONS MIN  MAX |MIN MAX | MIN MAX UNIT 11..I.r| " -.,rl
Collector-Emitter I B | 5 90 . it s +
| v:-{][_u:r Breakdown “ﬂ"ﬂﬂﬂ !{‘ Iﬂﬂml. IH - ﬂ, See Nole § :‘“ 60 80 I ET_I : See Motes 5 and &
J Collector Cutoff o =93, h=1 — ! =t 1-2 I-
lceo Yee — 60V, 13— 0 1 mA x
Current —— - — 2
Ver — 80V, 1,=0 1 Ly
Vee — 40Y, Ve — 15V 0.1 v
Voe — 80V, Ve — 15V ) 01| 3
Fi (ollector Cutott Ve — 80V, Ve —-15Y S E
CEY  Current Vor — 40V, Ve — —15V, T = 150°C 7 :
| Vee = 60V, Vo = —15V, To — 150°C 2 g
i Vee = B0V, Vi = =15V, Tc — 150°C E
. Emitter Cutoff Current Veu = 5, le=10 1 i 1 | mA I
e Siafic Forword Corrent | Vee — 2V, Ic — 25A, GeeNolesSand6 25 100 | 25 W00 | 25 100 -
i Transher Rotio Vee = 2V, lc = 5K SeeMNotes Sand 6| 7 | 7 7
¥ Bose-Emitter Yoltoge | ¥ee = 2V, 1o = 2.5A,  See Notes 5 und 6/ 1.4 1.4 14 Y
- Collector-Emitter Iy = 025K, 1o = 254, See Noles 5 and & 0.75 | 0.75 075 | Wig R R e f;’:-uf STy * &
o — o < O PR o O | or =
. S cotusation Yoltage | 1, — 1A, Ic — 5K, See Noles § ond 6 s 15 13 SN (R
- Comman-Emitter | - 3 ,
e e Galenri Vee =10V, lc=054 = 1kk 20 0 20
| Transler Ratio
- __ﬁﬁull.'.ﬁgnul - - RASE=-TMITTER vOIL TAGF COLLECTOR-EMITTER SATURATION VOLTAGE
v Wi
| Common-Emitter _ - CASE TEMPERATURE CASE TEMPERATLRE
byl Farward Cutrant Veer — 10Y, |Ic 1A f— 1 MHx 4 4 4 | 5 . . \ . : | :
| Transfer Ratlo ‘ Vg -2V o _See Motes 5 and & )
== 5 = e be=5A | See Notes 5 ond & L R [ =
1.4 o e D — )
5 a lg=1A,Ir=5A
NOTES. 5. These poromelers musi be meapored using pulse technlgues. tp — F00 s, dely cycle < I "I H.‘—-""""--._ | | oo a :—__. 0.4 _..a—'""'-
<5 =
b, That poramebers ore mackured with volinge-tensing contacts separabe fram the current-tarrying contocis. & |'-""""'L'-----...., = = K ...--"--i""'
g U.H ——_— 2 oo | lm=0.25A,1c=254A | —
: T~ 3 1
= 0.8 M&-\.\ 5 0.1
E et r
(i} b = 20 mA = =
i "‘-..._‘..\L\ b 0.07
o ] = =i el
4 0l L J 5
w 0.04 — .
-.- L\ I__Tj — Iy =5 mA,; Ig =_5_?_.“.T‘-—:'-=-.—_—_ o
thermal characteristics Bl ' |_ 0.02 | o= ) ciles
I
., - PARAMETER - - MAX | umNIT ; :;L‘:* —
fic lunction-to-(ose Thermal Resistonee - 1 2 deg/W 75 50 =25 © 25 50 75 100 125 150 .75 -s50 -25 0 25 S50 75 10O V@5 150
. Junchion-to-Free-Air Thermal Resistonce 43.7 e Cose lemperofure - O Tg — Cone Temperature — *C
FIGURE 2 FIGURE 4
*Imdicares JEDEC reginrered dote
NOTES: 5. These parametérs must be mesirad wsing pubie Tediniques. §p — 300 u, duly opele = .
B Thews poiamsleis oio meoiored wilh salloge venting conloo by eponofe Fom bhe owiml-Coriyug gonfols.
switching characteristics ot 25°C case temperature
COMMOM=-RASE OPEN-CIRCUIT OUTPUT CAPACITAMNCE
PARAMETER TEST CONDITIONST WP | UNIT <
— : = COLLECTOR-BASE vOLTAGE
ter  Tum-On Time I — 15 A, by — 250 mA, gy — —250mA, | D6 g 500 1
o Turn-Off Time Vi =1V, R='l0G, See Figure | g 7 e 1 | ‘ [
E
1'\‘!'.!'1!1;{ ond rmivenl wmbne chewn we onminel; gl volues sy dlghtly with enEcer pansmaters. 400 \- F=0.1ta | MHe
I =25%C
s
|
PARAMETER MEASUREMENT INFORMATION i
5 Nl
U M~
— O OuTPuT
(FR YW 100
820 b
INPUT O ¥ AN {?) ; e
‘!5 0
270 1 ? 4 7 10 FLY) 40 70 100
130 0< \F{' — Collector-bome Voltoge — W
s
= 5V = 25V FIGURE 5
- %
O £ T -3 I =
TEST CIRCLNT - - S—— S ————
MAXIMUM SAFE OPERATING REGION
AN = 10 = N 2
A Tex 35°C
| INPUS ? =
| - =
-2V e | 4
| I «
—-l Iom I"— H‘ Tads H I
| | = 2 o
109 &
| O D-C OPERATION
I CUTPUT B 1 +
FIr% i
=
WOLTAGE WaWEFOEMS ‘j =
L 0.4
— | 21N49134
|
P 0.2 }——— 2N4amI14 -
ZN4%15 |
0.1 .
_ {5] 0 a0 70 100
WOTES: o The input wavetorm is supplied by o genseator. with the Jollowing charsoneristics: ©. < 15 o5 1 < 15w, Ly — S09), 4 — Td ps, duly opce =2 390, i |
b Wovelormy mrn monitneed on on escillescope with 1the Fellewing choracteristics: 1 =< 15 ns, R == 10 MEE, €. < 115 pF. Ve — Colloctor-Emitter Voltoge — V
. Eogiitors must be nonmducioe bppe
d. The d-c power supplies may requine additumol by pouing o erder e minioe omgeg _B 'R e



TYPES 2N4913, 2N4914, 2N4915
N-P-N SINGLE-DIFFUSED SILICON POWER TRANSISTORS

. il SR
DISSIPATION DERATING CURVE
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0. &
] | . e rp/'r
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o In;:.,'\ d = Duty cycle ratio
Chis

T = Thermal time constant =4.4 m

1

0l
0.020.04 0.1

200 0.2 0.4 1 2 4 710 20
Tc — Case Temperature — °C tp ~— Pulse Width — ms
FIGURE 7 FIGURE 8

SYMBOL DEFINITION Equation No. 1 — Applicotion: d-c power dissipation,
SYMBOL DEFINITION ] VALUE UNIT heal sink used.
FT[“} Average Power Dissipalion W

_ Prav) = Toav)=Ta for 25 °C < To < 200°C,
FT{ma:I Feak Power Dissipation W av) 0).c + Oc.ps + Ous. o 05 in figurs 7.
0.4 Junction-to-Free-Air Thermal Resistance 431.7 deqg/W
0).c Junction-to-Case Thermal Resistance 2 deg/W Equation No. 2 — Application: d-c power dissipation,

no heat sink used.
ﬂc_ A Case-to-Free-Air Thermol Resistance 41.7 deg/W
T -7
— A
fc.ns | Cose-to-Heat-Sink Thermal Resislance deg/W Priav) = lav} for 25°¢C < 1, < 200°C
J-A
Ous.a Heat-Sink-to-Free-Air Thermal Resistonce deg/W
Ta Free-Air Temperature % Equalion No. 3 — Application: Peak power dissipation,
heat sink vsed.
Te Case Temperature T
= 1 T, -1
Tj(av Average Junction Temperature < 200 e ¢ Py = ) A for 25°C < 1. < 200°¢C
) ™ 4 lcus + Ous.a) + K O)c -
Tymex) | Peak Junction Temperature < 200 °C
K Peok-Power Coefficient See Figure 8 Equation No, 4 — Application: Peak power dissipation,
' Pulse Width s no heat sink used.
. T - T
I Pulse Period i J &
x ulse Perio ms PTI““‘] e [mnj_ for 25°¢ < T < 200°C
Oc.a + Kb)c
d Duty Cycle Ratio “P/t!}
B Solution:

Exomple — Find I""m“} (design limit)
OPERATING CONDITIONS:

Oc.mus + Ous.a = 2.25 deg/W (From information supplied
with heat sink.)

TJ{mr] (design |Ill'li|] = 200°C

TA = 507(
d = 109 (0.1)
t. = 0.1ms

P

@ TEXAS INSTRUMENTS
INCORPORATED

N

From figure B, Peak-Power Coefficient
K = 0.11 ond by use of equation No. 3

i) = 8 {fc.ns + Ous. .AJ + Kf,.c
200 — 50

= 337 W

Py 4 =
Timaz) 0.12.25) + 0.11(2)

Van Dam Elektronica Rotterdam
Van Dam FElektronica Amsterdam

Correspondentie: Postbus 3149 te
Rotterdam-noord.
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TYPES 2N3789, 2N3790, 2N3791, 2N3792
P-N-P SINGLE-DIFFUSED SILICON POWER TRANSISTORS

FOR POWER-AMPLIFIER AND HIGH-SPEED-SWITCHING APPLICATIONS
DESIGNED FOR COMPLEMENTARY USE WITH 2N3713 THRU 2N3716

® 150 Watts at 25 C Case Temperature
® 10 A Rated Collector Current

® Min fr of 4 MHz at 10 V, 500 mA
® Min ., of 30 kHz at 10 V, 500 mA

*mechanical data

ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE
THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

=— 1.573 MAX—= I .
1.197

0450 *—“ 0.312 MiN - TToers 1777 I
0.525 R MAX 0.250 g‘g%g BIA 2 LEADS 'T 0.455
! : 2 — EMITTER
0.475 == ; L
£ 1.050 MAX p#: 0.225 = o _ ;f
'I' l L 0.205 Eﬂ ::: DIA
0.188 R MAX 0.420 - 2 HOLES
BOTH ENDS 0.135 MAX— I_—— 0.200
SEATING PLANE CASE TEMPERATURE
1 — BASE MEASUREMENT POINT
DIMENSIONS ARE IN INCHES I
—— - |

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

2N3789 2N3790
2N3791 2N3792

*Collector-Base VOIAGE . . . v oo v v o v o rnmnnronosesasasasaasassonsssnans 60V -80 V
*Collector-Emitter Voltage (SeeNote 1) ... ... . co vt cnnarenneooans 60V -80V
*Emitter-Base VOItage . ... ......cveercnsononnnneesnsasoansssnnnascess — -7V —>
*Continuous Collector CUITEBME . . . v v v v v o v s s e am e mnseessssonesananssssss <—-10A —>»
Peak Collector Current (See Note 2) .. .. .. ¢ oot st v nanensro s nnssssncnsnss <——-15 A —>
CONtiNUOUS Base CUITEML . &+ & v v v o v v v v v v e et n s mms s sess s nasananssnsses “—— -4 A —> .
*Safe Operating Region at (or below) 25°C Case Temperature . . ... ..o oovuuennns See Figures 6 and 7
*Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 3) . . . . .. <—— 150 W —>»
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 4) . . . 4———; 4 W —;—}
*Operating Collector Junction Temperature Range . ...............veuina.. -65 C to ZUUﬂC
*Storage Temperature Range . . . . ..o vv v v cen s aranrnonsosasnansnssess -65°C tnﬂ2ﬂ-l] G
Lead Temperature 1/16 Inch from Case for 10Seconds . ............... .0t <—236 C—)
NOTES: 1. This value applies whean the base-amitter diode Is open-circulited.
2. This value applies for t, = 0.3 ms, duty cycle =< 10%.
3. Derate linearly to 200°C case temperature at the rate of 0.8566 W/deg.
4. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg.

*Indicates JEDEC reglistered data

TEXAS INSTRUMENTS
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TYPES 2N3713, 2N3714, 2N3715, 2N3716 i
N-P-N SINGLE-DIFFUSED MESA SILICON POWER TRANSISTORS

FOR POWER-AMPLIFIER AND SWITCHING APPLICATIONS
e 150 W at 25°C Case Temperature
e 10 A Rated Collector Current
e Minf,, of 30 kHz
e Minf; of 4 MHz

*mechanical data

ALL JEDEC TO-3 DIMENSIONS AND NOTES ARE APPLICABLE
THE COLLECTOR 15 IN ELECTRICAL CONTACT WITH THE CASE

le— 1,573 MAX—
' 1.197
. e— 0,212 MIM o =
0.450 = v y 0675 1177
0525 R MAX l‘ 0.65
0.250 00943014 2 LEADS | .
f —— 5__?“ 1 2 - EMITTER
0B75 P s _L
1.050 MAX pmAX 0225 = 5 i ' \ - __1_.
DlA "=l 07 =} 161
\\\"\,_ i R I, U o ﬂﬁ-‘lﬂ g-l:l DI1A
0.188 R MAX 0470 2 HOLES
BOTH ENDS 0.135 MAX = k‘*
SEATING PLANE

CASE TEMPERATURE

1 ~ BASE MEASUREMENT POINT

DIMENSIONS ARE IN INCHES

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

2N3713 2N3714 2N3715 2N3716
*Collector-Base Voltage . . . . + + 4+ 4 + « .+ . . . 8OV 100V 8V 100V
*Collector-Emitter Voltage (See Note 1) 3 Ao om o ow o» ow m OOV 80V 60V 80V

*Emitter-Base Voltage . . < 7V >
*Continuous Collector Current . . . . 10A >
Peak Collector Current (See Note 2) . .~ 15 A >
*Continuous Base Current . o o ows ® = @ . 4 A —»-
*Safe Operating Region at (or below) 25°C Cnse Temperature . . . See Figures 8 and 9
*Continuous Device Dissipation at (or below) 25°C Case
Temperature (See Note 3) T . < 150W >
Continuous Device Dissipation at (or below) 25°C Free-Air
Temperature (See Note 4) . < 4'W >
*Operating Collector Junction Temperature Ronge . . <= -65°C to 200°C >
*Storage Temperature Range . < 65°C to 200°C >
Lead Temperature X; Inch from Case for ID SEcands - 235°C y |

NOTES: 1. This value applies when the base-emitier diede is open-circuited.
2. This value applies for b = 0.3 ms, duly cycle < 109. T
3. Derate linearly to 200°C case temperature af the rate of 0.855 W/deq.
4. Derate linearly to 200°C free-air temperature at the rate of 22.9 mW/deg.

*Indicales JEDEC reqistered data

(@ TEXASI ler{gﬁgg; RUMENTS
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TYPES 2N3713, 2N3714, 2N3715, 2N3716
N-P-N SINGLE-DIFFUSED MESA SILICON POWER TRANSISTORS

switching characteristics at 25°C case temperature
*electrical characteristics at 25°C case temperature (unless otherwise noted)

il PARAMETER “TEST CONDITIONSt TYP UNIT
2N3713 | 2N3714 | 2ZN3715 | 2N3716 Yon Turn-0n Time le=1A, by = 100mA, lpgyy = —100 mA, 450
PA EA.ME‘ER TEST CONDITIONS MIN max | MmN I! aX | MIN -MM HIH_ MAL_!.'HFI: lﬂ.ﬂ Tulﬂ-ﬂﬁ Ttl'l'll “E[nll’l —_ _3.?' ‘ll Hl. e En I!‘ E'E'E !‘-IHIHB -I 35“ Ny
Vimricro ;::LE:::;E""‘EELHI le = 200m4, 1g =0, See Note § &0 B0 60 80 | 4 Voltage ard currenl values shown ore naminal, pxmct values wmry slightly with fransister pommeter.
: Collector Cutoff | Vee — 30Y, b =0 07 0.7 i
* Corrent Ve — 40V, 1, =0 _ 0.7 07 | .
Vo = 80V, Vo = 153V ! I L i PARAMETER MEASUREMENT INFORMATION
| {ollector Cutolf _‘I_"_.r_:_t_= 100 ¥, '||f.|= = —1.5¥ 1 1 <l
HE Current Vee = 80V, Ve = —15V,Tc = 150°C 10 10 ik
S Yee = 8OV, Vg = 1.5V, Tc = 150%C 10 10
ks EL“:;; tukelt Ve =7V Ic=0 1 I | 1| mA
Shciic Fariasd Vs —2Y, le— 1A, SeeNotesSondé | 25 75 [ 25 75 | 50 150 | 50 150 | : =
hee  Corrent Transfar  |Vee — 2V, le— 34, SeeMolesSonds | 15 15 30 30 i
Rotio ) Voe — 4V, lc —10A, SeaMNotesSand6 | 5 | 5 5 5 _ B2 0 -
? P Voe — 2V, lc — 5A,  SeeNotes 5 and b 2 2 [ER R INPUT G $w0Q
o  Voltage Yo =4V, 1z —10A, SeeNofesSandé d 4 4 4 .
v {nlector-Emiller Iy =054, [-—54, See Notes § and ﬁ 1 1 0.8 0.8 v a5
CEull  Soturotion Voltage |1, — 2A, |0 — 104,  See Notes S ond & 4 4 4 __4 | | - y
-_‘.i,nmli:Si;;nnl = 5.4y = 03V
bo  ROREMIEyee— 10V, lc = 05K = ki 25 250 | 25 250 | 25 20 | 25 250 o T A [ o
~ Tionsler Rotio e = e R | TEST CIRCUIT
Small-Signal
Commuon-Emitter oo =2 o
i'l-...[ F 4 Currant Yee =10V, Ic=05A, 1= 1M 4 4 4 L]
: Tmmf_t_l Ratio gl o
Small-Signal
Common-Emitier
| Forword Current Vee — 10V, le — D5A 30 K] 30 30 kMz
Transter Rotio '.
E-.ginl"_l Frequency | . .
Commaon-Rawe
Cobe Open-Circuil Yea= 10V, lg—0, [ = 100 kHz 250 750 250 250 | pF
(utput (opootonce _J
MOIES: 5. Theie porometers must be meoured mimg pulie technigues. T = 00 gy, duly opele < T
&. Thews porgmelen o mesiwed with vollage-ieniing comtucls separmle frum the weisml-carmying oenlacks.
VOLTAGE WA VE FORMS
thermal chaorocteristics FIGURE )
PARAMETER MAX i UNIT
' u'.h.r.'- - Jumiun-h{mf Th_ernﬁ lns"uimn : 1.17 ] deg/W
o ~ Junction-to-Free-Air Thermal Resistania 4.7

MOTES: o The inpwl wovelorm i swpplied by o geesrutor with the following charocteniaticn: 1 < 15w 0 = oo, I, = S0 18 1, — 10 pix, duiy cpele B o

o

b, Wovelarmy ore monitersd on on escillsscape with the following chococleristioe. 0 <2 1% my, B 27 00 W3, < 115 pF.

¢, Redirters must be noninductive Iypes
"Indicotes JEDEC mgindered dolo d. The d-c power supplies moy require additional bypessing in order fo minimize ringing.

2N3713; 2N3ITEH 4 IN3IT15 2N3716 NORMALIZED COLLFCTOR-EMITIER BREAK DOWH YOLTAGE COMMOMN-BASE OPEMN-CIRCUIT OUTPUT CAPALCITARMCE
¥ i wi
STATIC FORWARD CURREMT TRAMSFER RATIO STATIC FORWARD CUH:'EHT TRAMSFER RATIO BASE-EMITTER RESISTANCE COLLECTOR-BASE VOLTAGE
5 = 00
COLLECTOR CURREMT COLLECTOR CURREMT = 1.2 ] | \ \
o 240 T o b =0
1 o ‘ e ] f[ 0.1 1o | MHz
[ e Botes 5 o tew MMotes 5 ond & 1 iy __-.n poos il - —— L 1 1
5 5 & = ‘T =25
I [+ b 1 .E l C
c 8O = . - o w
e = - i
- 5 ” 0.8} ﬂ ¥
- - = E = 300
& 5 3 l 2
B MEIDmn a \
¥ / 3 : ] g | |l = N
LY - 120 o E 4 | -
g /| B | = v =Veorcen o R 23 i
¥ A z / LB £ A1 C BO) a \\\\
ke A o fe s ane B 1 a
w /1A w B0 _E X
- /f;/‘ k2 il 5 J 100
»
L ;Iﬁ..-f l 0T = -s50C T
iss e
_l:r —] = v E u
E 0 1 0
5 1 10 100 |k 16 k 100 k 1 ? 4 7 10 20 40 70 100
:_:: ] O.04 O.1 0,2 0.4 1 7 & Fib ﬂﬂ,ﬂ] O D 9.1 0.2 0.4 | 2 4 710 z EBE Bose=Cniitrer Resistance — G Vl:ﬂ Collector-Bose Volloge — W
- o Collector Current — A be— Collector Current — A FIGURE & FIGURE 7
FIGURE I FIGURE 3
MAXIMUM SAFE OPERATING REGIONS
——— T vt B A= e W = g, S
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION YOLTAGE 2N3713, 2N3T15 2N3714, 2IN3IT18
" vE
L |
CASE TEMPERATURE , T -
CASE TEMPERATLRE ' " 1 . ; - H) e s—— = N = “-—1“1 N
A5 "l.l'cE =4 - - S Blotes 5 ﬂnd:';L-& + 'm";‘t“—' A 7 T T 1 ‘ BN
Sea Motes 5 and & | 2 dg=2A, lc=10A - i — = X 0 < ] i\ I
3.0 y ' B | — 4 = ,,-r"f . * i d
= | :
> T Mf=lg=0.5A, lc=5 AL — - . D-C Operation |_ * KL y 4
| 4.5 & A £ 0.7 _;t- o —— | ro= | ma, d 5 0.5 (50%) ' S D-C Oparation |
% i L L B = ma= E £ 1,=0,5m, 4% 0.3 @0% A s b =1, d= 0.5 (50%)- |
I P i | ey : - 5 tp = 0.2 ms, 4 % 0.25 (%) g b= 0.5ms, 4 0.3 00%7 | )
2 Wi = y - — . e, 1151 4 o
5 ' S salte Wl BV B b i, = 0.0, 4% 0,2 20%)] 5 'FE—+, -0.250m, 4= 0.25 (5% -
= s F T T — 1 . - ; : i
-u_E |5 — l‘f =5 A -"r/d LE __‘E R r_; Q.7 " 0,05 ms, d = 0.2 I:?U‘:"F'll'fl—--— |
W - 5 i i
E i e .I'.u‘:.:. a. 1 :I'h._' 0 mA, I II}I:I-_r."-H 7= m— = ] |
i = 1A 0,07 i = e e ) e = | o4 u D
R i = u . y |
# [ ] -
k== 3 o i
2 X — - —
P & A —. . i J 0.2 MAX V| = b2 MAX ey,
i e § See Mate 7 See Note 7
! b | | 0.1 L= ’
- g.1 e & ] 0 Al 70 10
0.01 70 100 | 7 3 [
0 75 =50 _::5 (i} 25 50 75 100 125 150 75 =50 =25 O 25 a0 75 100 125 150 | 2 .|-I. ‘T-' r'lli']_ -.f‘f :'i]..‘.- "'.-fc et Valtag =1
7. — Cose Temperoture — "C = Cose Temperature —“C Ve e '; FIGURE ¥
] FIGURE 4 FIGURE 5 FIGURE & G

MOTES: 5. Thiy perameter mnt be mewsveed wiing pulw Jechnigues, 1, = 300 gy, duby epele = B
MOTES: 5. These paremeler must be maowred wiing pulie technigques. 1, = 00 ps, duty cypele < I, —1 2— 7, Opmiation sheve maximem Vepo s peomicible if the bose iy e voltage Mowed with raspect in the emitler and the collsclor-basa-volimge raling
& Theie porameiers ore meosuend with vellags-sensing contacl reparote from tha current-corrying comtach, ii mad axceeded,




TYPES 2N3713, 2N3714, 2N3715, 2N3716
N-P-N SINGLE-DIFFUSED MESA SILICON POWER TRANSISTORS

PEAK-POWER COEFFICIENT CURVE

0.50 (50%) Duty Cycle

0.25 (25%)

0.10 (

: -1P/1'
G P
1_E-t;7d'r

tp = Pulse width in ms

K — Peak-Power Coefficient

0.02

d = Duty cycle ratio |

T = Thermal time constant =4 ,4 m:l
0.0l =

s 0.02 0.04 0.1 0,2 0.4 1 2 4 710 20
T — Case Temperature — °C t, — Pulse Width — ms

FIGURE 10 FIGURE 11

Py — Maximum Continuous Device Dissipation — W

SYMBOL DEFINITION Equation No. 1 — Application: d-c power dissipation,

DEFINITION L VALUE heat sink used.

Average Power Dissipation

N Totav) = Ta for 25 °C < T < 200°€,
Peak Power Dissipation Tlav] 0,.c + Oc.us + Ops.o s in Figure 10,

Junction-to-Free-Air Thermal Resistance

Junction-lo-Case Thermal Resistance ! Equation No. 2 — Application: d-c power dissipation,
no heat sink used.

‘Cose-to-Free-Air Thermal Resistance

TJ[ﬂj =T

Case-to-Heat-Sink Thermal Resistance Prfav) for 25°C < T, < 200°C

0s.a

Heat-Sink-to-Free-Air Thermal Resistance

Free-Air Temperature Equation No. 3 — Application: Peak power dissipation,
heat sink used.

Case Temperature

B IJlmn] —TaA
d{@c.ns T Ous.A) + K b)¢

Average Junction Temperature < 200 FT["“I] = for 25°C < Te < 200%¢C

Peak Junction Temperature < 200

PR e See Figure 11 Equation No. 4 — Application: Peak power dissipation,
Pulse Widih no heat sink used.

Tjimax) — TA
dfc.o + K8

Pulse Period

T—— for 26°¢ < T, < 200°C

] Duty Cycle Ratio {Ip/ L)

Example — Find FTII‘ﬂﬂl {design limit) Solution:
OPERATING CONDITIONS:

From figure 11, Peak-Power Coefficient
BC_H5 + Ons.a = 2.25 deg/W (From information supplied K = 0.11 ond by vse of equation Neo. 3
with heat sink.) : ;
T 0y design limit) = 200°C Priay = Jimax) ™ "A
T r 50°¢ ™0 4 (Ocus t Ous.a) T Kb
A =

d = 10% (0.1) = 200 — 50
l"I‘{n'-r,u::]

— 424 W
0.1{2.25) + 0.11(1.17)

e it
il
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NOTICE PRELIMINAIRE
PRELIMINARY SPECIFICATION

siLicium TR RANSISTORS NPN MESA

DE PUISSANCE 175 W
SILICON 175 W NPN MESA
g2 o POWER TRANSISTORS .

108 T 2
109 T 2

- Forte tenue en tension (supérieure a 160 volts).
- Grande linearite de gain jusqu'a 6 amperes.
- Grande vitesse de commutation: t,. 0,2 us moyen a 15 amperes.

- Aire de securité parfaitement définie pour tous les domaines d'application.
- Impédance thermique faible 0,6° C/Wmoyen et parfaitement stable dans les épreuves de cy-

cles thermiques.
- Haut degré de fiabilité.
- Soudure des connexions par ultrasons.
- Adaptation du coefficient de dilatation entre le cristal de silicium et
I'embase par utilisation d'un intermédiaire en molybdene.

APPLICATIONS: - Alimentation stabilisee
- Convertisseur
- Amplificateur de puissance
- Commutation de puissance.
- Amplificateur de son
- Génerateur d'ultrason.

- High voltage level, minimum 160 volts. .
- Good linear gain to up 6 amperes,
- High speed switching typical t,_0,2 uS at 15 amperes. 16,65 - 17,10
- Safe operating area perfectly defined for all applications.
- Low thermal impedance, typical 0,6° C/W, perfectly stable under thermal stress. R = 13,50 mox
- High reliability. N
- Ultrasonic connection welding. X t 5,200 5,39_‘
- Matched expansion coefficient between the silicon cristal and the stud by E
use of a molybden preform. E‘
APPLICATIONS : - Regulated D.C. power supply. & ¢ /
- Convertfer. L
- Power amplifier. -
- Power switch ¢ 3,84 a 4,21 29,9- 30,4
- Sound amplifier. T
- Ultrasonic generator.
¢ 22,2 mox >
g
e e @
LIMITES ABSOLUES D'UTILISATION A 25°C BOITIER 6,350 T e
(sauf indications contraires) S i 11,40 - i,i_;;:
B

ABSOLUTE MAXIMUM RATINGS AT 25°C CASE s

(unless otherwise specified)

108 T2
109 T2

7,95 min, . —JJ-
0,97 a 1,08

Dimensions &n mm

Puissance admissible au collecteur
Collector power dissipation

- a 25°C (boitjer)

at 25°C (cﬂe)

Reésistance thermique jonction-boitier
Thermal resistance junction-case

Collecteur relie au boltier S .

Collector is tonnected to case

Bofiee JEDEC TO 3
CEIC14B-B 18

Tension collecteur-emetteur (base ouverte) Y¥eeni| 80 125 Package £94
Collector to emitter voltage (open base) e y
Marquage: en clair
Tension collecteur-base (emetteur ouvert) 120 160 Marking 1 numerals indicate type numbers
Collector to base voltage (open emitter) Poids ~ 95
Tension emetteur-base (collecteur ouvert) 10 10 Weight =43¢
Emitter to base voltage (open collector)
Courant collecteur 30 30 Liste préférentielle
Collector current Registration Referenced by
| Courant base - = E EEErEn 2
Base current 5 i uI.i < =
Tempeérature de la jonction en fonctionnement - 40 + 200 G, o - %% S_RUL u = ﬂ
Operating junction temperature
Température de stockage - 40 + 200
Storags femperature . .
T— — . e i e _ S
Ces dispositifs sont soumis aux essais préconisés par la norme CCT 13 01 A - '
| These devices are tested according to French standard specification CCT 13 01 A. * Socotel - Sotelec

1.22380.46

SEeSCO

société européenne des semiconducteurs
41, ruede I'Amiral Mouchez - Paris 13¢-Tél. 707.32.74 - 707.37.00 - Telex 26 621

f
R USRI RN B
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CARACTERISTIQUES STATIQUES EN EMETTEUR COMMUN
STATIC CHARACTERISTICS {COMMON CMITTER)

CARACTERISTIQUES STATIQUES EN EMETTEUR COMMUN

FAIELE TENSIOH
STATIC CHARACTERISTICS {COMMON EMITTEH)

e
CARACTERISTIQUES ELECTRIQUES A& Z5'C BOITIER m-j- 108 T 2 109 T2 2 in
{souf indicotions confrumrres) ﬂ E?L -4 ;
ELFCTRICAL ERARACTERIGTHCS. AT 2530 CASC !_!," = = =5
[unless ntherwise specified) E_-IE.-J, ?’U“.F Mox | Min Mo e
i TP
CARACTERISTIQUES STATIOUES
0N, CHARACTERISTICS
Tensiun de cloguage collectesr-ametieur (boss auverte)
Catlector o ewitier brevhdown volloge (opan baose) G [l
{l- M0 ma; 15 =0) Yinticen 125 i il
Tension de cloguags collectecr-base [amettew auvert) .
Cullector to bose treakdowr voltage [open salier) i
Tenilan de :inqquﬂ emerHoar bose ﬂtn"lﬂ:!'r:ur nl'ﬂlrl:l
Emitter fo bose treakdown valtage [open callertar)
“I: =hmh; |,1- =0 vmmﬂ:m 0 ¥
Courant inverse collectevr-amottenr (K, — 10 Q1) e
Collecror 1o emitter cutoff current (K, - = L)}
I'"'lrrF =BV, |.!| =0; be = 100=C) Il‘.'.E'# 10 o mik
Couvrant Inverse collectour-base [fmettour suvert) 7
Collector to base cuteff currant [ apen emither] i b
I'\I"EE =13V, II: =0 l‘:ﬂ;u 05| 1 1 “rmilk
Courant inverse omevteur-bose [collectewr ouvert)
Emitrer 1o base evtall covrent [npen collecing
(Veu =W V; 1-=0) bgan 025| 5 5 mA
Gain en couront stotigow  [mja
0L cweeent gain i
(I =10A; Yop =4 Y) by &0 20 &l
Ho=104; Veg =4V, 1. =-30°0) R 10 é
“E—iﬂh; "'fct—-ﬂ-‘l'} By © - El
Tension de saturatian collectevr-bmetteur e i 3
Collecior tu emifter safurmbion \'ullju_q-r: L4 : I
“-I' A *PI- T &) ﬁ"&f:ﬂ""‘i 05 14 | I'f
Tension de sawrntion base-smeteur :
Rose to omitter saturation valtoge i
“‘. = T0A; tP: 1 A) vﬂE[HII 1,4 9 2 k W
CARACTERISTIQUES DYMAMIGUES
DY MAMIC CiTARACTERISTICS
Goin dynumigue
ML fEire
U - VA, Voo =15V, 1= 10 MHs) “am 3 |
CARACTERISTIOQUES DE COMMUTATION
IWITCHING CHARACTERISTICS
Temps d'etoblissement (voir hgure)
Toren an time | see circiif) :
“L-_ 15 4; \'I.;E =T5Y;: R, =354 1 2N 2 jrs
Ti'n'q". de Cougere :wir flgnru} __
Turn aff time | see cirewiil v
"r_ =15A; \fL,_ =TEY¥: H.ﬁ =511} l;ﬂ 0.7 ';-".j.ll i
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e Designed for use in Communication, Telemetry, Instrumentation, and

DPata-Processing Fquipment

e Balanced differential-amplifier configuration with controlled
constant-current source to provide outstanding versatility

® Built-in temperature stability for operation from -559C to +1259%

DC Ampl]iﬁar

Monolithic Stlicon

CA3000

e Companion Application Note, ICAN 5030 "Applications ot RCA CA3000
integrated Circuit DC Amplifier” covers characteristics of different

operating modes, frequency considerations,

I0 Mc/s narrow band

tuned amplifier design, crystal oscillator design, and many other

application aids

HIGHLIGHTS

@ Input Impedance « « + « » » « « « 196 Kl typ. L]
@ Yoltage Gaine +» « s o o » o o o« 37 dB Lyp. a
& Common-Mode Rejection Ratio . . . 98 dB typ. -
® Input Offset Voltage. . . « « « « .0 m¥ typ. ¢
® Push=Pull Input and Output
® Freguency Capabil ity "

DC to 30 Mcfs (with external C and R} .
& Wide ABC Range. « = v = = = = = = 0 di typ. ]

DIMENSIONAL OUTLINE FOR CA30O00
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ELECTRONIC COMPONEMTS AMD DEVICES, HARRISOHN, M.,

CA3000

AMERICA

APPLICAT IONS

schmitt Trigger

RC-Coupled Fandbhack Amplifier
Mixer

Comparator

Modulator

Cryzstal Oscillator

Sense Amplifier

SCHEMATIC DIAGRAM
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ELECTRICAL CHARACTERISTICS, at Tpa — 25°C, Vir: - 0V, VEE - -6V, unless avherwise spee Fied

N LIMITS TYPICAL
SPFCIAL TFSY CONDITIONS TEST TYPE CHARAC=
CHARACTERISTICS SYHBOLS Tersinals Ho.U & Hei§ Hot CIRCINTS (A5O00 TERISTICS
Connpoted Unleas Specifacd CIRYES
Fig. Hin. | Type | Man. lnits Fiag.
STATIC CHARACTCRISTICS
Input Offset Yoltage Y10 - %] % i
input Offset Current Lo - | 1.2] 10 )
Input Bras Gurrent IT - 73 1] jili 3
TERMIMALS
Y | 5
Quisscent fperating - o HC HE 7 | = [ 26 - ¥ f
vol tage r HE YEE 7 - |48y = ¥ 6
Y10 VEE e ¥ f= Jhf = ) % ) & |
YFF YEE ! = 0.8 - L) B
Device Dissipation Pr KL Hi 7 - _3'0 - i KOHE
PYNAMIC CHARACTERFATICS
frfferential Yollags Gain Ap 1EF __Ein_g]a_-_lfndnd Butput 7= | kcfs f & | a2 ] -~ ] a8 | B |
Single=Endod  Tapaul Double=Frnded Output ¥ - | h:c.‘lﬂ. k| - ar - a0 B
Bandwigdth at -3 dB Founl i} I - B&0 - L 1]
I 11 5
Mae emum. Qukpul Vol Lage vouT{P-») f=1 hcfs ] - f. - vipP-r) HIE
1 ng
ot elli R Rin oM f =1 hicss 13 By | 88 | - o8 2
Ratio
Single-Ended Input
£ fe=lhg ]- MK | 55K = i
Impedance ™ f! = "
Single-Crnded Ouiput :
= -1 i 12 i
idsdinen Iout f=1 kefs I7 5.5K [ BK | 1D.EK B
Tokal Harmoric Distortion THIE i | ks iG E 1] 4 % ]
ARG Range (Maximum Vol kage e
1 = s i B0 il - da HOKE
i Gain toComplete Cutaff) e =y

DEFINITIONS OF TERMS FOR CA3000

Tatal Harmanic Distortion

The eatee of the botal rms. vel L wf all havmenics to the
rms val toge ol Che Fundanental ) pepéessed o per cent. This
voltage 1smoasured At either oolput termionl with respeet
b ground.

Input Offset Yol tage

‘The ditierence in the de volreges which munt he opplied Lo

tlhie inlput terminals to obtain equal quiescent operating voln
aprk laero oulpul offset saltage) an the output terminals.
Input Offset Current

The dsfference 1n the currents at the two input terminals.

inpul Bias Currenl

The average value {one-hall che sum} of the currencs at
the two 1nput terminals.

Quiescent Operating Voltage

The de voltage at esither oubput terminal, with respect
Lai Hrlll:lu!.

bl Pevice Dissipation

e total power drain ol the device with ne sigmal applied
wad un external load current.

Jommon-Mode Yoltlage Gain

lhe ratio of the signal voltages developed between the
wil rntput terminals to the sljn_ni yolbtage applied to
he two input terminals connected in pavallel for ac.

Differential Yollage Gain — Single-Ended Inputf/Output

The ratie of the change in vutput voltage at either outpat
termimal wr bh respect to grousd, to g change i vopul
voltage at exther anpat termino ] with respeci 1o proomd.

Common=-Mode Rejection Ratio

Tir rotioof the [ull differential voltage gain tu the
wrmmne s ~mimle vol Lage pai.

AGC Range

The total change in 'mll:aﬁt gain [ from maximum gain to coms=
[lll-.l.l-e catof £ which may be achisved by .|FIF|i1.al'.i{rll irf the
apect fard rompe of de volboge to bhe 86 input teeminad of
l_Er_ device.

Bandwidth at -3-dB Point (BW)
The frequency at which the vol tage gain of the device 153 dB

L low the voltage poin ol o spect Fed |ower f|'|-1|||.|-.||r',.
Max imum Oulpul Yoltage Vgyp(P=P)

The muxisum peak-to-peak ocutput-veoltage swing, measured
sith respect o ground, which can be achieved without
clhipping of the signal waveform.

Single-Ended Inpul Impedance (ZiN)

The ratees of the chonge in snput volcage to the change i
input current measured at pither input terminsl with
respeot b pround.

single-Ended Output Impedance (LoyT)

The eatin of the chonge v cutput voltege o the chongr in
autput current measured st erither ouiput terminal with
respect too ground.
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File No. 121 CA3000

ABSOLUTE-MAXIMUM YOLTAGE LIMITS, ot Tpy - 25°C

ldacated voltoge Limits for cach terminal can be used ynder
specilied voliege conditions for other terminals

All voltages are with PREpect To ETI’I||||I'| [common terminagl of Posrbpve -snd Negative X Supphr_ﬁ_b

YOLIAGE LIMITS CORD I TIONS i VOLTAGE LIMITS COMDITIONRS
TERMINAL | REGATIVE | POSITIVE | TERMINAL | YOLTAGE FERMINAL | NEGATIVE | POSITING | TERMINAL | YOLTAGE
2 0 I 0
3 -6 2 0
I -E +E E u E -? +2 3 "'E
g +B B +0
| 0 7 HO COMMECTIDN
- = e P
2 -8 o | 0
B LH 2 0
g +4 ] 0 +6 y -6
| 1] b 0
2 1]
3 =0 0 | 0
g ) _.H;'!_ | 1] +10 4 -E
i 0 6 0
2 0
4 -8 0 6 a |
F) ]
] +6 R} ] + 7 i
1 4] G 0
" " g g z CASE Intersally Connected to Terminal
e : _I:I- Mo.3 [Substrate) DO NDT GROUND
9 ]
OPERAT IKG-TEMPERATURE RANGE ..o oo oo . . 8% e +125Y(C
STORAGE - TEMPERATURE HANGE . .. ... ... 0un.. “H3°C Ly L200%C
MAXTMIM SENGLE- ENDED INPUT-SIGNAL VOLTAGE sy
MAXTMUM COMMON - MODE  INPUT- STGNAL YOI TAGE. $0Y .
MAXTMIM DEVICE DISSIPATION ... .. ... .. ... 0 W

Information furnished by RCA i belisved 1o be becurale smd re-
liable, However, no renpronsilality s assimned by BOA for its use:
mor  for ainy  infringemients of polents o other rights of third
purtine winrh muoy result from ity ve. Mo licensze is granlad |y
implication or otherwise under any pats=nt o prabisnd nights of BOA,

File No. 121 CA3000

STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000

INPUT OFFSET YOLTAGE AMD CURRENT vs TEMPERATURE INFUT BIAS CURRENT vs TEMPERATURE
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INPUT OFFSET VOLTAGE TEST CIRCUII INPUT OFFSET CURRENT AND IMPUT BIAS CURRENT

TEST CIRCUIT

L
16 W

Lo~ |Le=1y]
Tg v I,

g

||MT:»'—-‘

- Lo FEHLNTIAL
T VOLTMETER

-G
YEE

l. Adjust R for Voyr (DC) = 0 < 0. V.
2, Measure Vf and record Inpul Offsei Voltage in mV:
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Y10 = 50
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C A3000 File No. 121 File No. 121 CA3000
STATIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA300U DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000
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DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE CA3000 .L
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DYMNAWIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 |
DYMAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE CA3000 |
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File No. 338 CA3018, CA3018A
Tk
RCA [irear =
I e | Moximum Enl‘;l‘lgz,‘ Absoluie-Moximom "d"uluu-g_ af TA=2589C The Inllowing ratings apply Tor cach ::rangis.l:n-: in Ihceﬁgusv];::
. . AJ0 18

General-Purpose Transistor Arrays CA3018 F . Collectarto-Enitter Voltage, Vogo - 15 15 v
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Circuit converts two analog quantities to frequency or period

Circuits that produce output signals with a fre-
quency or period proportional to one or more ana- =
log quantities find widespread use in control and ks
measurement systems. & 1y
One such circuit for converting two analog o
gquantities, X and Y, into an output signal that has T P
a frequency. f — kY /X or a period T = kX/Y is
shown in simplified form in Fig. 1. The circuit
mputs, derived from the analog guantities, are
eurrent I and voltage V. T
In operation, the input current / charges capaci- Al
tor €' through resistor B,, When the potential of A ;
. point M reaches that of point N, the amplifier out- IDEA FOR DESIGN

put, initially at some positive vollage +FE,, awitehes
POINT N
| S |

o a negative voltage —K,, This forward biases diode
T i

-

1E, | -
POINT P

.

'EE"'__- = =4

L)

- = = —POINT M ——

D and switches Lransistor € on,

A3 a result, point N abruptly drops very close
to ground potential, and C discharges through the
forward biased diode. When the discharge of
again brings point M {o the same potential us N,
the amplifier oulput switches back to +F,. Thia
reverse biases D and turns @ off, so the circuit is
prepared for the next cyele. The amplifier, there-
fore funetions as a dual-level voltage comparalor,
A necessary condition for operation of the circuit
i3 that the discharge time for ¢ be very short com-
pared to the charging time.

1. Amplifier A functions as a dual-level comparator {a). it
compares the voltages at points M and N, and switches the
putput level at P each time they are equal {b).

ELecTronIc Desicn 6, March 15, 1969

]} HE
- — |
It is clear from the preceding description that Et:' :_;'E

the duration of one cycle is proportional to the
voltage V and inversely proportional to the current
I, or

F=1/f=5K{(V/I).

So the circuit converts either ¥V/I to period or 1/V
to frequency. If the eurrent f is held constant, then
T = kV. Similarly if V is constant, f = kl.

Under Lhe condition 7' > 7, (Fig. 1b), conver-
gion error in the circuil arises only from the finite
value of Vo, for the switching transistor. Likewise,
conversion stability depends only on the stability
of the Vip value, If a transistor is used that has a
View less than 10 mV gnd good high temperature
slability, the conversion errvr of the circuit can
be less than 0.1 %,

A complete ecireuit of this lype, suitable for
practical applicalions, is shown in Fip. 2. Measure-
ments have shown it to be sfable, accurate and
linear, with errors on the order of 0.1 9 for input
quantity variations of more than 40 dB,

OLTPLUT

2. Two monolithic operalional amplifiers are used in a
practical version of the converter,



Multipurpose Wide-Band Power Amplifiers

(The RCA-CAI020 and CAIU2A are Inteprated-Circuit,
Multistage, Multipurpose, Wide-Band Power Amplifiecs

an & single monolithic silicon chip.

They employ a

thighly varsatile and stable direct-coupled cirewit con-
fipuration teaturing wide frequency range, high voltage
'and power gain, and high power output. These features
plus inherent stebility over a wide temperature range
make the CAI020 and CA3D20A extremcly wsclul fur &
wide variety of applications in military, industirial, and

icommercial equipment.

[The CAIO20 and CAINA are particularly suited [or

service as Class B power amplifiers.

The CA3IDZ0A

can provide a maximum power output of 1 watt from a
I2-volt DC supply wiath a typical power pain of 75 dB.
The CA2020 provides 0.5 watt power ocutput from a
Svoll supply with the same power gain.

These types are supplied in hemetically sealed, TO-5

slyle

12-lemd pachages.

SCHEMATIC DIAGRAM FOR CAJ020 AND CAI0DZ0A
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Ihe resistznce values incloded uvmn the schemalic din-
From havi been supplicd o 8 convenienoe fo oosiot

Equipment Manulaciaerses in aptimizing the selectian
af " audtboard ' component?: af equipment desligans. The
values shown may vary as much as I 30%.

RCA reserves the righi to make aoy chapges in the Re-

ElEtande

Paars ol The deovice.

Values provided such
veareely sillec! the published

changes do nol ad-
peErfomance choracboris.

CA3020
Monalithic Silicon CA 3020A

MULTIPURPOSE WIDE-BAND
POWER AMPLIFIERS

For Military, Industrial, fol
and Commercial Equipment
at Frequencies up to 8 MHz

12-Lead TQ=5

FEATURES

®High power sutput - closs B omplifier ——
CA3020 . ... 0.5 watt typ. at Yo rr = +9V
CA3020A ... 1.0 waott typ. at Voo = + 12V

o Wide fraquency range ——
Up to 8 MHZ with resistive loads

#High power galn ......ovvvinnn. 75db typ.

# Single power supply for closs B operotion
with transfarmer — -
CAN . .o 310 9V
CRIMA . ocaiciaaiiiie 3 te 12V

® Built-in temperoture-tracking voltage
requlotor provides stable operation aver
559C ta +125°C temperature range

APPLICATIONS

® AF power amplifiers for portable and Fixed sound ond
communicalions sys<iems

# Sgrvo-control amplifiers
® Wide-band lineor mixers
® Video power amplifiers

# Transmission-line driver omplitiers [ balonced and
“ﬂhl]lﬂ'l'“:ﬂd]

@ Fan-in and fan-out amplifiers for computar legic
circuits

® Loamp-contral omplifiers

® Motor-control nmp'i“urs-

& Power multivibrotor

® Power switches

& Companion Applicotion Mote, ICAN 5766 "' Application
of CAI00 ond CAJOI0A Integroted Circuvit Multi-
purpose Wide-Band Power Amplifiers!’
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ELECTRICAL CHARACTERISTICS AT T, =25°C
TEST CONDI TYONS
CHARACTERISTICS SYMBOLS | CIRCUIT i LW TS LINTS UNITS
AND SUPPLY CA3 020 CAI0ZIA
PROCENURE YOLTAGE

FIG. 'h‘ml Yooy | MW TYP. | MAX. | WIN. | TYP. | mAX.

st Volner. 0 8q |V ' = A i S i ' :
L VAR, W NG BRIGED

at 1D mA '_ FT____ 3
Colletor-to-Emitter

dreakdown Voltage, v . 10 i v
EEEEO T .
lile Curreats, () & Iy \DLE

Y 1y IDLE b 90 | 24 53 55 | - mA
Peak Cutput Currents, 14PK . .
{IE L ﬂ? I.'I'PF" 4 3.0 i 140 180 L = ma
Culoff Cuments, g CUTOFF ;
Difteratial Amplifier . ) . _
“Carrent Drain Ige) B 90 | 50 |63 | 54 s |63 ] % fl25 | m
Il Current Drain Icc) ¢
Icc3 | 9.0 5.0 .0 2y | B0 40 | 215 30.0 mA
Eﬁerenhil; Amplifuer Vs k-

Input Terminal Voltages V3 8 ¥ 20 (B L1 ¥
|Fepulator Terminal Volage Vi1 a 90 20 235 - . 135 - v
10, Cutatf {Leakage) Currents:

Collector-lo-Emither icra 1040 - 100 - = 100

Emitter-to-Base Ik B0 : 30 - - ol - - 0l wh

C.0l ME BT E1ASA It RO 50 - - 1 - - ul

Fofward Current Teansiet

Ratio, Q) 5t 3 mA PFE] BEA E (] 5 1] i
Handwidth at -3 dfi Paint L] q 60 | 5.0 - A . i - MHz
4 | 60 | & |3 L Ll
Maximum Pewes Outpul Pormax ) in 340 90 | 400 S - oo | st mW
3g | 10| - 3 B | loag®
i — (i . S
Sensitivity for PUU] - 400 mW I 10 50 50 Il I58 a5 - s - mYy
sewsitwly for Py — 500 mW 21N 10 50 12:.0 - - - - A 1] mv
fput Resistance: |- )
Termmnal 3 to Groond UTE I E.D 6.0 ) 100 1004 B i
Jumction lo Case il

Theemal Resistanca e - : 6l G0 c/
a Reeo= jaokd

b Agg » 001

Infcorenat oy Curn ahed hj' ROA 18 believed Lo be aecurale wast] e
lamkalee Hrhhll:'\'l_'l"r'ﬂn n-nwnﬁih“ilﬂ' v s A el l'_r].l' HCA lMorile HEe;
nor for mny infringements of poatents or other rights of third
partieda which may result from its use. Mo license ia granted by
implication vr obherwise onder any paleot or petent righis of ROA.
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g ABSOLUTE-MAXIMUM RATINGS:
: WITHOUT HEAT 5SIMHK WITH HEAT SINK

& DISSIPATION:

- AET Y e B RN e e B PAE Te =280 o i e a o 2w
- :

= Above T, r e IO R E . . derate linearly 6.7 mW/C | At Te = 257C to Te = BRV e 2w

TEMPERATURE RANGE:

listed vertically wilh respect to the terminals listed horizontally. For example, the
voltage range of the verlical terminal 1 with respect to terminal 12 is 0 to +10 volls,

Above Ty = 559C . . derate linearly 16.7 mW/°C

-55°C to +125°C
CROEREE - o il e e e e e e e e 3 .« + 659C to +200°C

MAXIMUM VOLTAGE RATINGS at Ty = 25°C
The following chart gives the range of voltages which can be spplied to the terminals

MAXIMUM
CURRENT RATINGS

TERW- TERM-
INAL | 1 2 3 4 5 & 7 9 W |0 12 INAL IIH 1l.'lMT
M. Mo, m m
1 . . - . - . g +3 - 110 1 20
-10/-12 | Notel D =
- - * * + * * - 2 - 1
. 3 Z
* ¥ * w " w *
i u 5 1 .
i M
_‘_ #E 425 ® L L - - ﬂﬂé*ﬂ ,‘ 300 N
0
. L] " 13
3 - ® | Mote 2 3 : 300
- M -
1] - L] - +3
s -8 L5 Note 2 b - 300
i
7 . ' * ﬂﬂé*ﬂi 7 30
8 Note 3 | + G B
g +10 | Mole 1 | -10/412 y
0 0 b L
] w 3 T 1w | o
1 . 1 20
REF.
12 SUB- 12 =
FT RATE
Mate 1: This voliage iz established by the maximum current  * Voltages are not normally applied between these terminuis.
rll.i.ng, Vaoltages appearing belween tThese femminagls will be gale §f
Neote 21 The emittera of Qg snd Q7 may be returned 1o a bega- “m_ Epeciiled | mite. ebocey AL glber, tenninaly an o
tive voeltape supply through emitter resistors. Currend cxceeded.
o lerminel Noo® shoold nnt he owveceteed snd the :
total device dizsaipetion should nol be axcesded. 4 Higher value is for CAJ0Z0A.
Note 3@ Terminal MNo.B mey be connected fo terminels Mas. 8,
11, or L,
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CA3020, CA3020A

TYPICAL AUDIO AMPLIFIER CIRCINT UTILIZING THE
CAJD20 OR CA3DZ0A AS AN AUDHMD PRE AMPLIFIER
AMD CLASS B FOWER AMFLIFIER

N BN N

—= YL

= Vooo

L
g

L

»

TYFICAL PERFORMANCE DATA®

An Exrernal Rodioter is Recommended for High Ambient Temporotnome Qperofion

CHARACTERISTICS SYMDOLS CA3D2D CAINZ0N UMNILS
v 8.0 9.0
Power Supply Vollage CCy y
“EEE 5.0 12.0
Diff. Ampl. ; 15 15
Zero Signal Current I = MY ’ m#
Outpul Ampl. I Cs 24 74
Ditl. Ampl. I 16 16.5
Maximum Signal Current E Loy : mA
Output Ampl. 1{;[',:__-.. 175 140
Maximum Powes Quipat 3t THD - 0% Fo h50 1060 mw
Sensttivily BN 35 _ 45 my
Fower Gain EP 15 15 di
Inpul Resistance Ry L 55 k()
Eflic igncy s 45 39 %
Signal-to-Nolse Ratio 5/N il B6 dB
THD at 150 mW level 3.1 3.3 %
Tesl Signal Frequency from 600! Generator Looo 100 Hz
Equivalent Collectorto Collector Load Resistance Rep | 30 200 (2

* Refer to Figs.8 through 12 1o Measie menl and Cymbal Information,




¥A3020, CA3020A | File No.339 File No.339 CA3020, CA3020A

TYPICAL TRANSFER CHARACTERISTICS ZERO 5IGMAL AMPLIFIER CURRENT v= DIFFERENTIAL AMPLIFIER SUPPLY YOLTAGE
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BOOED 7 M o 5 aaame : aH BB BN | - Py rH :
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Fig.5 o b, Difterential Amplifier Choracteristics Fig.7 c. Gutpot Amplifier Choroclensiics
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STATIC CURRENT AND VOLTAGE TEST CIRCUNT MEASUREMENT DF IHPUT HESISTAHCE
”'F-l" W2 PROCEDURES:
VG Yooy Inpur Resigt T 1 10 ¢ G d (Ryy 1}
1 — =] 20 ETCHNC & E@Fim i [u] o
L‘ 55N, CURRENTS OR CURRENTS OR 51 gy -(It T 1. Apply desired voalue of W id v d 1 5
: 59 . ¥ ired yalue ¢ an and Be i
"'”_:}_'_I_ I {efe ] PR 'r -L 2. Adjust 1-kllz input for desired sipaal lovel of mea-
le) = I'HELE open open CC1 =S Er l R Y e
P - 7-ioLE opon | open ez ol (i) AP e 1 3. Adjust R for e, =e,/2
|f:.1|'|]- {i.":,—(j_‘ - . open ng : Rp— L 4. Record resultifip value of B ous HIH
O = - - PEAK open | close . i 11’1— cAIDZDA . 5 10
f:’:n} "f?}“ ?:i‘?jﬁn I close | apen Vy open | open SHENAL -~ oot Reslstonce Yermingl 3 wocGround: (R )
L e i L( T-FEAR zil 2 === o EAIRGE l. Apply desired value af \i"{,t, and 'l,i"l,{, -a.ta[ L in
u.. ‘ ' : -
qf'::-“-" I )— b CUTOFE close | open | 4§ o _l_-——' ]’ l Peuition 2 . +
i i = nm 4 o 2. Adjust 1-UHe iaput for desired sigosl level of mea-
Q"‘L :']' b i?-EUTﬂ-rr it clogn Lxun fﬂj L3 .:' I':E ’Fj SO PO R
i ELE. N ] i ] 3. Adjust R lor e, = EI.-"E
Fig.H £ I d. Record. resuiting veloe of B a9 By
= 3
= 3
MEASUREMENT OF BAMDWIDTH AT -3 dB FOINTS Fig
WL ol MEASUREMENT OF SIGHNAL-TO-HOISE RATIO
l AHD TOTAL HARMOMNIC DISTORTION
PROCEDUHRES: *Veoi bl ]
B (3 . — y ! ) LISTORTHN
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Gy — % ::"% 2, Apply | kHz iaput signal and adjosy f Fe= = HEWLE | I—
| T 5 m¥ (rm=) | ———{ PACKARD |
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= = e SOLIRECE gL P . ' l
kil et {111 o IS wkE
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Sl Qutpur, Circuit Efficiesncy, Seasitivity, and Tranaducer - 2 e ] VOLTME TER s
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Lawlt imuebance 1Ry = as  Seasitivity {e;) 5. Signal-to-Noise Ratio (5/Nj = dllogy, .
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CA3028

ELECTRICAL CHARACTERISTICS Ty 75° C

CA3028 LTHE;L.IFIT SPECIAL TEST T WAJ;‘!E;:;T'“
= 1 L
CHARACTERISTIC | SYMBROL Srsiud o TYEE cAIa UNITS P
Flg. B Min., T¥p. s, | ~_ Fig,
STATIC CHARACTERISTICS
FEATURES Quiescent Oparating :E " Vop =W | Differantial-| - 2.5 = " -
Cauirent Vop = 12V | Amplifier = 3.4 = m
® Designad for use in Communicotions Equipment ond Redie Receivers 'a _ _ 1 A8
Input Bias ) #iy | Differential-| - Fal P
® Balonced Dil’hmn:inl Amplifillnf Configuration with Controlled Constant-Current Source Auwract W Ja UEE Rl b & o ik 3
to Provide Unexcelled Yersatility MG Bios Connt
® Single-ended operation -- only onc power supply required [Into Constant-Current | 1g.0 ta |Yagg™ MV _ = 1.28 = mA i
Source Tatminill__ﬂu,?h vﬁ.ﬂ[‘,: 2V 5= L85 =
& Operation from DC to 120 MHz Device 5 : Vag - OV " - -
A T L 4 mi -
Dizsipation v +12y 113
| GC
APPLICATIONS DYNAMIC CHARACTERISTICS
8- Pin TO-5 T —
Z . L = ; %G
® |F Amplifier (Differentiol or Coscode) o Mixer B = 100 MHz | Cascoge 1f n -3 &l
- Powar a7 | Yoo =YY | pin-Ampl | 18 17 _ i, e
#® Converter in the Commercial FM band ® Oscillotor Cai Gp —
- 6a =107 MH:| Cascode 35 L] &b
4, ] ; | B 4B
® Limitor | 73 'h"m 19y Ot -Ampt,| 28 47 ) h
® Compenion Application Mote, ICAN 5337 "Application of the RCA CTA3028 Integroted MNoise 6a [ = 100 MHz Cascode = 7.2 g 6
Circuit Amplifier in the HF and YHF Ranges”. This note covers characteristics of Figuie NF 2008 | Voo = 0¥ o s o = dB -
different operating modes, noise performonce, mixer, limiter, ond omplifier design !
considerations. Input " - Cascode - 0.6 +jLE - o B
- o NrL S LN
I Admittance n = Diff.~Ampl.| - 0.5 +j0.5 = 9
= o = E
DIMENSIONAL OUTLINE Reverse Transte . Cascode - 0.0003 - jO - 10
Y = nemh
" - Amiitmes - f=10.7 MHz| Diff-Ampi] - | 0.01-iD0002| - 1
(T} Forward Transfer ’ - Yep =1 Cascors 99 - 18 12
Admitiance 21 3 ! mnho
Ll h] =3 Diff.-Ampl.| -— -I7 +j0.5 - 13
(B—AAA ! | P
I Dulpurt y S Cascode = 0 & .08 = 1
i — mimmki
7 I o stmtzei A a2 - Dibt-Ampl| - | D03 e0 | - 15
__I: Fower Dulput I - 107 MHz Ditf.-Ampl.
| & {Untunad) P la Vee 9V | 0 input- - 57 - w 166
na% Ax ) Chutpul .
iia SR L] T - it - - 174
Vollage Gan A v[.:[: T gy : | |
17c R, - 1l | DiEr-Ampl - az - 17
_ - AGC Range -
Dimonsions in Inchus FIF" - Schematic .[hngmm for EAIEIE' { Man. Power Gan AGC 18a b= 10.7 Mhz Diff.-Ampl. - G - dH 160t
w0 Full Cutaff) Yoo = 8y
Information fumisnbad by RCA is believed to be accureie and re-
lLinble, However, no responathility is asaumed by RCA forits use;
nor for ooy infringemenis of petests or other rights of thind
ies which may resull from s use. No license is grunted by
implication or otherwise under any patent or petent rights of RCA,
e 1 R i b T o e S AR e b BB 1 __,,;___hr__,-@.,;.___,:-_ o e e =
Wmarei e i _:
RADIO CORPORATION OF AMERICA  Tdemeritil o tmivmnd — =
FLECTRONIC COMPOMENTS AND DEVICES, HARRISON, M. J. - _1
e e e _ e =
DISSLPATION - - R A00 wW  Japut Bias Current T CIPFERENTIA TFLIFI-EF: CUNE IGURATION
A 1 it
TEHPER"?TURE AR o o,  The avaraps value (one-half tha sum) of the currents af the two B i | |
Operaling . . .. .cnvinaaonaa, < Cte &7 0 jnpet weminals when the quiescenl operating voltages al the two =3 1
DECWMD. - i e 65" O Lo 200" ¢ oubpul lermingls @e equal. ~ BE Eﬂk § 5 | T
T3 ‘: I._.r
INPUT SIGNAL . .« veeeeeveeeieenens . BYpp ) ’ : £
P Quiescem Operating Current Ve : H‘_"'el.:;:iﬂ,q : |
Absolure-Moximum Voltoge or Cuirent Limits o TA = 235" G The average [de) walue of the cureent in sither owlgeil feominak g -+ b $ . "'i.:%’:q:ﬁ s =
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CA3028

TYPICAL HOISE FIGURE AND POWER GAIN TEST CIRCUITS AND CHARACTERISTIC.
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MC1430
MC1431

M O TOROLA
Sem:conductars

BOX 8505 » F’HDEHIK AHIZEHA EEDGI

OPERATIONAL AMPLIFIER
INTEGRATED CIRCUITS

MONOLITHIC

MONOLITHIC OPERATIONAL AMPLIFIER SILICON EPITAXIAL PASSIVATED

. designed for use as a summing amplifier,
integrator, or amplifier with operating char-
acteristics as a function of the external feed-
back components.

JUNE 1967 — DS 9057R1
(REPLACES DS 9057)

v+

F  GOLEAD O H

S ngh Open Loop Gain A
A?DL — 74 dB typlcal O INVERTING I
. A N CASE 71 CASE 72
® Large Output Voltage Swing Zn e 10-PIN METALCAN |  10-PIN FLAT PACKAGE
typically =5V @ + 6 VSupply o — = G SUFFIX F SUFFIX
B INVERT 0.045
® | ow Output Impedance j«[-jf”” _ a3 0,055
D 0.010 L
Z.+ =25 ohms typical 0305 e gl [T | e 4 .
. I LAGO K 543121 l
® High Slew Rate A I w | : HH“L 250
typically 4.5 V/us FIGURE 1~ EQUIVALENT CIRCUIT  BOTH TYPES il ”}'"
0,240
MAX!MUM RﬂTINGS (T, 257°C unless otherwse nolaed) l]_;;[.[l
- & . ]
Rating Symbol Value I Unit I “ H “ ” | pin
518910 1
" - 0.240
Power Supply Voltage V +8 Vde 740
Power Supply Voltage vV~ -8 vde
l =
Differential Input Signal V, 15 Volls 0 030
2 REF
Load Current Iy 10 mA | — L
Power Dissipation (Package Limitation) PD % ﬂ_ﬂtm I
Metal Can 680 mW _ - 0.070
Derate above 25°C 4.6 mW/°C Pin 4 connected to case Lead 1 identified hyf color dot
Flat Package 500 W or by shoulder on pin.
Derate above 25°C 3.3 mw/°C All leads electrically
isolated from pachkage.
Plastic Package 400 mW
Derate above 25°C 8.3 mWw /" C
i PIN CUNHECTIDI:IS _ -
Operating Temperature Range* T 0 to +75 ¢ Schematic A B CDEVFGH J K
Slorage Temperature Range T 5 °C ‘F"&"G"Pkgs. 1 2 3 4 5 6 7 8 9 10
Metal Can and Flat Package Ste -55 to +150 “p'* Package 4 6 8 7 11121314 1 2 .
Plastic Package -55 to +125 | i
*For full temperature range (-55°C to+1259C) see MC1530-MC1531 data sheet.
0035 TYP RAD

CASE 93

UNIBLOC* PLASTIC
PACKAGE P SUFFIX

0240 1op VIEW

MECHANICAL INDEX POINT

(280
oA Lom
IYP SEATING PLANE
0.750 MAX 7° DRAFT
=
=/ 0030
0.200 TYp
MAX S g
- || ' frey)
I . 0.008
0.062 l— oy Eg;
TvP = [ = 30
0.100 0.015 )
TYP 0.023 =
REF
FIGURE 2— MC1430 (STANDARD INPUT) FIGURE 3— MC1431 (DARLINGTON INPUT) () This dimension is measured at the seating plane.
' () & insulating stand-offs are provided.
MOTOROILA Scomiconductor Products Inc. A SUBSIDIARY OF MOTOROLA INC

=



MC1430/ MC1431

ELECTRICAL CHARACTERISTICS v* = +6Vdc, V=

6Vde, T, — 25*C unless oltherwise noted)

V.., INPUT VOLTAGE (mV)

MOTOROLA Semiconductor Products

-5

Characteristic Definitions™ Characteristic Symbol | Min Typ | Max | Unit
Open Loop Voltage Gain AVﬂL
MC1430 69 74 — dB
L) Y w MC1431 62 71 e dB
A MC1430 3000 | 5000 — V/V
v
) MC1431 1500 | 3500 - v/V
X
en Loop Bandwidth BW MHz
a— BWor —f no roll-off capacitance) MC1430 OL 1.0 1.2 —
MC1431 0.15 0.4 —
. QOutput Impedance Zout ohms
o— 2~ (f = 20 Hz) MC1430, MC1431 - 25 50
o Lo !
L,—»
E Input Impedance Zin ohms
F Eu = 20 Hz) MC1430 5k 15k —
MC1431 300k 600k —
+V ' . |
B ov %_ Output Voltage Swing v v
;|>_ i (1000 ohm Load) MC1430, MC1431 out | +40 | *5.0 — | P
Input Common Mode Voltage Swing CMV, | v
R MC1430 in | t20 | t25 . pask
)‘“’ MC1431 ¥a.0 t Y22 — [
Cout
+¥_ A € out
: Avem = 5 Common Mode Rejection Ratio CM_ . dB
" > MC1430 el 63 TH _
v\ ey =vou=Avor MC1431 60 | B | —
= ¢ Input Bias Current I I LA
A ( I1 + I2 ) MC1430 — 3] 15
= g ®~ B MC1431 = 1 ad 0.3
1, ’ Input Offset Current Lo LA
A . = I -l MC1430 — | o4 4
h—p = MC1431 — | o.01 0.1
0 £ Input Offset Voltage “Fi s | mV
V| B MC1430 — 2 10
A Vou =0 MC1431 i 5 15
DC Power Dissipation Pp mw
(Power Supply=1t6 V, Vout = 0) - 110 150
Input Offset Voltage ‘ ; | mV
+75°C MC1430 " 3.0 12.0
0°C 3.0 11.0
+'?53C MC1431 —_ 6.0 18.0
o~C —_ 6.0 16.5
i . ;
*All definitions imply linear operation (Vig = 0)
FIGURE 4 — NORMALIZED 0C OPEN LOGP TRANSFER GHARALTIRIL 0O
8
| | o
oy ST
= :MME[]ETE}D! ¢ RECOMMENDED OPERATING
B B . CONDITIONS
S LAY
w2 1. For High Slew Rate use Circuit A, Figure 9
1.3_ 2_For Minimum Noise use Circuit B, Figure 3
EI 0 3. For operational stability Power Supply decoup-
ks ling should be employed at all times.
E —2 — 4. Self Biasing network used to hold output voitage
= less than =1 volt dc (quiescent)
34
> g O—— VWV NN—0O ¢
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b - — / v 1000
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Ay, YULIAGL A vuw

Av, VOLTAGE GAIN (dB)

MC1430/ MC1431

FIGURE 5 — VOLTAGE GAIN versus FREQUENCY

(Rolloff Applied To Output Amplifier) (Rolloff Applied To Input Differential Amplifier)
5(} TTTTT T I 1T VT IrLil T T Tt 50 e . rooT Ty T — T
Ein
R = 100 kQ R = 100 k)
40 . 40 1
30 i 30
| .
{ = MC1431
R= 10 k2 % R — 10 kS
E[] \ E 20 —.—I—1—|.|..
_— S
M- MC1430 T = *
MC1431 \ i 1NN 1\‘
10 10 MC1431 2NN LN
I TS
N
\ [ 111 W
n R=1kQ MC1430—MC1431 ) R=1kQ MC1430—MC1431 ‘q"l
s S Y WA R S S0 W0 W0 A I A-I-q-—‘—l-r-— oA
|
L
—10 —10
0.1 1.0 10 100 1000 0.1 1 10 100 1000
FREQUENCY (kHz) FREQUENCY (kHz)
FIGURE 6 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY FIGURE 7 — VOLTAGE GAIN
(Rolloff Applied To Input Differential Amplifier) versus MINIMUM ROLLOFF CAPACITANCE
60
ED | - \"95*1}‘4’
C—0uf Voltage Gain| 0 [20 |40 |60
- {db)
70 } MC1430 . Resistance |10042 1k | 10k | 100k
A 0 MC1431
MC1431 | CIRCUIT A+ pe1430
60 1009 AN—
40 £ B
0 MC1430 & l J,_A o
MC1431 = 005 uF T
C=01pF = )
& e g | CIRCUIT B: MC1430—MC1431
— AN~
2 1009
- Z i B
SELF BIAS 20 F
st CIRCUIT C: MC1430 — MC1431
2[] I_ Ein E | N T
My
R 4 pF
1002 G
10 F H
10 B
i E
A
ot 404 #9501 @ Uiy [l ] o Lok il i8R 4t
0001 001 0l 0.1 1 23 5710 0.1 1 235710 100 1000 10,000
FREQUENCY (MHz) C, CAPACITANCE (pF)
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FIGURE 8 — MAXIMUM OUTPUT VOLTAGE SWING versus FREQUENCY

(Rolloff Applied To Qutput Amplifier) (Rolloff Applied To Input Differential Amplifier)
11 Bl I T E ¥ TN A 11
k AP -
1 100 k L
F | i I ) C=0.01 uf
10 W | . Vo 10 IJ‘/!L
9 A G - g
I C, MC1430-MC1431
3 [:I I ] 3 E T ﬂ.l .IU*F
W &
- :
2 7 HTH g !
< MC1430-MC1431 < I_
= 5 I8 €, =001 uF = g
= MC1430-MC1431 o =
2 5| Ci=005uF 2 51
2 | =
= A > ) =
= -
= <
3 -
2 2
1 1
0 0
01 0.1 10 23 5710 100 500 01 01 2 3 5710 10 100 500
FREQUENCY (kHz) FREQUENCY (kHz)
FIGURE 9 — SLEW RATE versus ROLLOFF CAPACITANCE FIGURE 10 — OPEN LOOP VOLTAGE GAIN
100 . = ¥ 76
: = CIRCUTA 3
l? ]
I ~ " 74 MC1430
3 ; -
2 1ttt 0. - - SELF BIAS 1
10 u_f__k, CIRCUIT ]
| 0.5V B ] 13
. ﬁ t &ty <50 ns . om
— MC1430 . " o X
= L] CIRCUIT A - " ‘ { =
= S L y e
= LS E 71 MC1431
= MC1431 - =
= CIRCUIT B =
O | 1 =T, ;"'D
=13 MC1430
< mMc1431 71|
= CIRCUIT B - =
001 P —t—1 -
E SELF BIAS \
CIRCUIT
— 105V v \ 68
P O
A - \\
— 0oV = 0.05 ;:.F 67
|: trﬁ.tﬁiﬁﬂ s C | B T e e i i T e o W
00001 L yad S5 213 24 3R 0 | iiacies ™
001 01 0.1 10 2 3 5710 0 25 50 75
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MOTOROLA

Semiconductors

BOX 955 «» PHOENIX, ARIZONA 85001

MONOLITHIC DUAL OPERATIONAL AMPLIFIERS

Typical Amplifier Features:

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

. designed for use as summing amplifiers,
|ntegratnrs, or amplifiers with operating char-
acteristics as a function of the external feed-
back components. ldeal for chopper stabilized
applications where extremely high gain is
required with excellent stability.

High Open Loop Gain Characteristics — Ay, = 7,000
Low Temperature Drift — +10 uV/°C
Large Output Voltage Swing — +3.6V typ @ +6.0V supply
Low Input Offset Voltage — 1.0mV
Low Input Noise Voltage — 0.5uV

T

Rating Symbol Value Unit
Power Supply Vollage ¥ +9. 0 vde
' -9. 0 Vdc
Differential Input Signal e 5.0 Volts
Common Mode Input Swing C‘]'n.ﬂl".."‘.1 £9. 0 Volts
o -4.0
Oulput Short Circuit Duration 1S Continuous
Power Dissipation (package limitation) Pl}
Metal Can 680 mW
Derate above 25°C 4.0 mw,/"C
Flat Package 500 mW
Derate above 25°C 3.3 mW/"C
Plastic Package 400 mw
Derate above 25°C 3.3 mW,/°C
Operating Temperature Range® T, 0to + 75 °C
Storage Temperature Range T i s
Metal Can and Flat Package Sie -65 to +150
Plastic Package -65 to +125

*For full temperature range (-55"C to +125°C) and characteristic curves,

see MC1535 data sheet.

CIRCUIT SCHEMATIC

EQUIVALENT CIRCUIT

INPUT LAG 1 DUTPUT LAG 1
0 11 12(4)

DUTPUT 1
13(5)

R
3.8k

=]
4 3 Z(8)
JNPUT LAG2 QUTPUT LAG 2

QUTPUT 2
"7

Number at end of terminal & pin number for both flat and plastic packoges.
Numbser in parenthetis is pin number for metal can package. Input ley

INPUT
LAG 1

sy lﬂ H

)
L o RN | OUTPUT 1
INPUT 1 | 0 13(5)
{2)8 o—}—{. i
I TR
= (70— ——o 14(6)
(10)60 | OUTPUT 2
INPUT 2 o I7)
(9)5 o+
|
L
QUTPUT
LAG 2

INFUT
LAG 2

available in flot and plastic packages.

1204 PREENT

e

MOTOROLA Semiconductor Products Inc.

MCOC1435

DUAL
OPERATIONAL AMPLIFIERS
INTEGRATED CIRCUIT

MONOLITHIC
SILICON EPITAXIAL PASSIVATED

AUGUST 1967 — DS 9085

3 i

10-PIN
METAL CAN

G SUFFIX
(CASE 71)

0 335
=0 370 —

DiA
0.305 0.180

B

0016 ‘

0019 0730

Pin 7 connected
{O case

UNIBLOC* PLASTIC

PACKAGE P SUFFIX
(CASE 93)

0.035 TYP RAD
MECHANICAL INDEX POINT

14-PIN
FLAT PACKAGE

F SUFFIX
CASE 83(70-86)

Lead 1 identified by
color dot or elbow

All leads electrically

isolated from package,

0.200
MAX
L1
0.062 oo
o O - —  MIN
W [
0.100 0.015
Lbls 0.023
REF

(1) This dimension is measured at the seating plane.
(2) 4 insuiating stand offs are provided.

Pin 7 1s connected to substrate
and is at V"~ potential

*Trademark of Motorola Inc.

A SUBSIDIARY OF MOTOROLA INC.




ELECTRICAL CHARACTERISTICS (Each Amplifier) (V¥ =46.0Vde, V™ = —6.0Vde, T A= 25°C unless otherwise noted)

Characteristic Definitions (linear) operations Characteristic Symbol Min Typ | Max Unit
Open Loop Voltage Gain AvoL _— — ) V/V
(T, =0°C to +75°C) ‘01 et - 4B
Oulput Impedance Z out k2
(f = 20 Hz) - 1. S
Input Impedance Zin 10 45 B kQ
(f = 20 Hz)
Output Voltage Swing V " vp_p
(R; = 10 kQ) e 5.0 7.0 -
Kiitas E;Ut Tnput Common Mode Vollage Swing CMFin +3.0 +3.9 B peak
" 20 | 8.9 -
iy ode Rejection Rati CM dn
Common Mode Rejection Ratio ; B :
EMrﬂi = AvEM - AHGL rej 60 90
Inpul Bias Current I 1.9 = LA
26— I +1, (T, = +25°C) b < 5.0
Iy =l : Ih :—-—2 3 {TA - 0°C) _ 3 8 10
Input Offset Current - e i LA
2 T =13 - 1) | | ) ' 1' ’
g Ui =1y = 1g» Tp = 0°0) . - |
= T4 = = . - - |
(L, =1, -1, T, =+75°C)
Input Offset Voltage " mV
io 5 i i = T D
L Vgt =0 (T, =0°Cto +75°C)
- Step Response
Ry Gain = 100, 30% overshoot, tf ) 0.8 N ILS
R, = 4.7 k2, R, = 470 k92, tpd " 0.1 ~ v;ts
i R, =150 ©, C, = 1,000 pF ) av_ . /dt 0 . ‘0 . IS
=1 ]Gain = 10, 10% overshoot, tf ~ 0.4 . 1s
.- | e T AR, =47k, R, =470 k2, % ) e ) us
A0 mV C A
oy 0% ! 1 Ry =479, C; =0.01 uF | dv_ . /dt @) ) £ i V/us
i \ 4 " (Gain = 1, 5% overshoot, ' t[ ~ 0.5 B s
OVERSHOOT > -
\ v IRy =4TkQ, R, =47 k2 o i 558 i us
=~ HLEW HATE
TL_ .Hg = 4,7 82, Cl =0.1 uF 4 dVv tfdt @ N 0. 87 ~ V/us
sigh Average Temperature Coellicient of )
Input Offset Voltage TCViu | 30 . uv/, C
(R,=50%, T, = 0°C to +75°C)
S A
Average Temperature Coefficient of TEIi-:: 2.0 nA/°C
Input Offset Current
(T, =0°C to +75°C)
DC Power Dissipation PB mW
(Power Supply = + 6.0 V, vnu 0) - 100 180
¢ Wout v SENSITIVITY = & li't'_lH[_“‘l.-"l' Supply Sensilivily ST 50 . nwvV/,v
AV A Basent ) (V constant) -
s VOL Vout 7 . T Q- LV/V
Nt"p,dllln’{-‘ Supply Sensilivily 100 | 1V,
(V  constant) =
MATCHING CHARACTERISTICS
Same characteristic clel’lir}itiuna Open Loop Voltage '[_i:ﬂ?l_'l A“JDLI_A‘JG,];;E ) 1.8 B dB
as shown for each amplifier above. fapat Biss Cerrest Ihl'Ihz - e I ik
m—e = A
Input Ofiset Current linl Iinz . 10. 02 § I
Average Temperature Coefficient TCH{JI-TCHGE ' 0.1 nA/°C
Input Offset Voltage "Ji ul-?iuz . 0.1 i mV
Average Temperature Coefficient TCyi01"TC102 L& uv/°C
Channel Separation (See Fig. 10) et 1 ) 80 ¥ aB
(f = 10 kHz) =
out 2

(1) dv_,/diL = Slew Rate
out

MOTOROLA Semiconductor Products Inc.
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TYPICAL OUTPUT CHARACTERISTICS
V" = +6.0 Vdc, V™ = —6.0 Vdc, T = 25°C

f, FREQUENCY {(Hz)

' ® ® ® ® © ® ® © O 6 & ® O 0 0 0

T, AMBIENT TEMPERATURE {°C)

TEST CONDITIONS OUTPUT
FIGURE 1 — TEST CIRCUIT NOISE
FIGURE | CURVE | VOLTAGE [ _ m Ralsa) . (oF) S G loF) Phasrsoral
NO. NO. GAIN 1 b 1\P 3 2'P mV rms
- = ¥
2 | { 100 4.7k 470 k 1.060 150 0 1.3
1A o1 100 4.7 K 470 k 0 o0 510 2.1
| ? { 10 47 k 470 k 10,000 47 0 1.0
2A or 10 47 k 470 k 0 ) 5,000 2.1
3 [ 1 47 k 47 k 100,000 4.7 0 0.12
A or 1 47 k 47 k 0 50 50,000 0.46
o “out 3 | 100 4.7 k 470 k 1.000 150 U 1.7
— ey ur 100 4.7 k 470 k 0 a0 510 2.3
2 110 47 k 470 k 10,000 47 0 1.0
l ar 10 47 k 470 k 0 a0 5,000 2.1
i T g ] 47k 47 k 100,000 4.7 0 0.12
10k ~T~ L or 1 47 k a7 k 0 o0 50,000 0.46
| <5.0 pF
o 4 i AvoL 100 00 1.000 150 0 8.1
— or AyoL 100 a0 0 o0 510 8.1
i3 — 2 AvolL 100 oo 10,000 47 0 5.5
- or AVQL 100 00 0 o0 5 000 5.5
= AVDL 100 ac 100,000 4.7 0 4.4
v* " or AV L 100 b 0 o0 50,000 4.4
*MC1435 F and P only.
FIGURE 2 — LARGE SIGNAL SWING
versus FREQUENCY FIGURE 3 — VOLTAGE GAIN versus FREQUENCY
HOC T 1T I J. - T
g ' Rl
— ‘ ‘ CURVE 1
>
= ' \ =
2 CURVE 3 . 2A < I
w L N S
A ] " Z
< 0 ——t | o 20
= =
= 3A 2A '
3
= 20 <
- | _
::ﬂ
_ﬂ_[l L | W — - - e
100 1.0k 10 k 100 k 1.0M 10M 100 1.0 k 10k 100 k 1.0M 10M
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
FIGURE4 — OPEN LOOP VOLTAGE GAIN FIGURE 5 — INPUT OFFSET VOLTAGE
versus FREQUENCY versus TEMPERATURE
100 - M _ #.2
-
” —n I E
NO COMPENSATION w8
S S 104
= CURVE 3 2 1 s |
= b0 T
| : () —
e s
= g
E 10 4! E 0.4 -
= e
= 2 K
= =
<< 70 o.
= 12
ﬁ‘
0 I L " =i
100 1.0 k 10 k 100 k 1.0M 10 M 0 +20 +40 +60 i)

MOTOROLA Semiconductor Products
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FIGURE 6 — VOLTAGE GAIN versus FIGURE 8 — POWER DISSIPATION versus

POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
90 700 - 25
) T=25"C 600 - 5(
< = 500 SAFE OPERATING AREA 75
5 a0 AT REDUCED TEMPERATURE — B
= . 400 50
5= 75 | 100
e = 10
< -
@ o W
= ca 200 =
3 s Vi Z A fis o
> E a
% = T -
50 2 00 r £
L
FIGURE 1 — COMMON MODE SWING versus o o = =
5]
POWER SUPPLY VOLTAGE z -
w = b0 Equt QUIESCENT =0V
& L
L
:
= 40
LLl
-
|
=
=
= 20
=
o SAFE OPERATING AREA
3 AT ANY TEMPERATURE
= | 10 U S
= 2.0 4.0 6.0 3.0 10 20 30 40 50 60 70 80 9.0 10
vtand V™, POWER SUPPLY VOLTAGE (VOLTS) v* and V—, POWER SUPPLY VOLTAGE (Vdc)
FIGURE 9 — OUTPUT NOISE VOLTAGE
versus SOURCE RESISTANCE
— ""l __' . = .
E g : | R
: — i
< Cq = 1,000 pF Rq =150 02 1
10 )} o RyR
> === = Hfﬁ
Lid - AR " 1 111l X +
2 ”;[ ﬂ‘i'__”_f_"’ Cy = 1,000 pF Ry= 150 Q fin £
= IS0 0D AT L O Cout
- ’ﬂu 100
& 10 £Cy=0.01uF Ry=47 OUTPUT LAG
- = O = 001 q >4/ 5l
= —& Mg Cy
;; - ! | HH
bag 44 [ = ; R
E nu 1 | I (.1 uF H3 5.0 §2 3
(.1 HS = HE
100 1.0 k 10 k 100 k = +
IIH, wUUHCE RESISTANCE {(OHMS) v
FIGURE 10 — INDUCED INPUT SIGNAL
(CHANNEL SEPARATION) versus FREQUENCY
1000 ST e TNt e == ; .
— L SR Rg 1
= = =1 AN
A 1l (E 9 “in g
=10V
E:I x E[]'u'[-l rms
E 100 —t
2 R
S I R
I— F :
E 0 AAA EL'I'LIIZ
= INDUCED INPUT O
- 1| SIGNAL {einzi Vi uelde) = ov
— = =
= 10
=
i Induced input signal (V of induced input signal in amplifier #2
= per volt of output signal at amplifier #1)
e o aNE
i 1l ®auty " %iny A Rg . Where E}uutz is the compaonent of
-l[]l] 10k .t 100 k ) 10M out, due only to lack of perfect separation between the

f, FREQUENCY {(Hz) two amplifiers.

@ MOTOROILA Semiconductor Products Inc.
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MC1T709C

MOTOROLA
Semiconductors

OPERATIONAL AMPLIFIER
INTEGRATED CIRCUIT

BOX 955 « PHOENIX, ARIZONA 85001

MONOLITHIC
SILICON EPITAXIAL PASSIVATED

JUNE 1967 — DS 9070R1

ES
MONOLITHIC OPERATIONAL AMPLIFIER FE A S

Ay - ,::H’ma _:':i -

------- e

. . . designed for use as a summing ampli-
fier, integrator, or amplifier with operating
characteristics as a function of the external

feedback components.

10-99 10-91
CASE 96 CASE 72
e High-Performance Open Loop Gain Characteristics G SUFFIX FSUFF:L
AvoL = 45,000 typical 0305 oo~ 0055
0335 | DA bin & =

e Low Temperature Drift — =3 ,V/°C

¢ Large Output Voltage Swing —

+14 V typical @ =15V Supply i
e Low Output Impedance — Z,; = 150 ohms typical . Wisa
MAX 0.500 MIN 7
M-AKIMUM RATI NGS (T, = #5°C unless otherwise noted) 0.016 ““ n “ l HHEFLI.'.ID
. . 0019 i
I Rﬂ“l'lg Si\'mbﬂl Value -F Unit DIA K - E.:ﬂﬂg " I
* — 070
Power Supply Voltage V. +18 Vde
V -18 Vde
: i : 5
Differential Inpul Signal in L5.0 Volts 0.030
.I.
Commaon Mode Inpul Swing CMV, LV Volls
in )
i EEEEI‘L
Load Current TL. 10 mA | 1
0.003 0.030
Qutput Short Circuit Duration I 5.0 5 0.006 0.070
Power Dissipation (Package Limitation) - '-E‘g-' ! I:d*::'"e" by color dot
Metal Can 680 mw A Bdiandiid o,
Derate above 25°C 4.6 mW,/” C - All leads efectricall
Pin 4 connected to case y
Flat Package 500 m'W isolated from package.
Derate above 25°C =, . mW,/” C
Plastic Package 400 mW
Derate above 25°C 3.3 mW /" C PIN CONNECTIONS
Operating Temperature Range® TA 0 to +75 - Schematic A8 & D E F G N
I Sl = L - = 53 “G" Package 1 2 3 4 5 6 7 8
orage L‘II].PEI'H e |l!._"._t" FrTT e
Metal Can and Flal Package stg -65 to +150 F*" Package £ 3. 5 5 6 F 8§ 5
Plastic Package -65 to +125 “'P*" Package 3 4 5 6% 89 10 11 12
| - ' |

* For full temperature range (-55"C to +125"C) and characteristic curves, sec MC1709 data sheet,

Ry 3.6 K}

0ie
Rig 18 K}
Ris . 0,
{

2.4 k&2

7582

MOTOROILA Scr  raonductor Prodwucts frra.

s

DIA — 0.165

=N ..| 4{
0.185 x4 32!
0.040 | - n"ﬂ i
j'l:t : 4 0.240

*Pin 7 is electrically connected to substrate and V™~

'CASE 93

Re 117 UNIBLOC*
035 TYP RAD
10 k) 10 kE2 ¢ PLASTIC PAGKAGE
& MECHANICAL INDEX POINT P SUFFIX
| TOP VIEW
“l H:
25 ki) 25 k2
l SEATING PLANE

7° DRAFT =~

(13 This dimension is measured at the seating plane
() 4 insulating stand-offs are provided.

A SUBSIDIARY OF MOQTOROLA INC.



MC1709C

ELECTRICAL CHARACTERISTICS (v+ = 115 Vdc, V- = —15 Vdc, Ta — 25°C unless otherwise noted)

Characteristic Definitions (linear operation) Characteristic Symbol Min | Typ | Max Unit ]
Open Loop Voltage Gain AvoL -
P Baut (R,=2 ko ,V =+ 10V, 15, 000 | 45, 000 -
YoL — B- L o out o
. T, =0°C to +15°C)
i Z S—
ot
Bin s Output Impedance 2 Q
f— ® t
S E ol (f = 20 Haz) - - 150 -
. ° L |
Input Impedance Zin kq
(f = 20 Hz) 50 250 -
Output Voltage Swing Vv ik Vpe ik
[RL = 10 kn) +12 114 -
{H‘.L = 2 k) +10 +13 =
Input Common Mode Voltage Swing CMV, +8.0 +10 - v peak
l
Common Mode Rejection Ratio CMrEj § db
65 9 -
Input Bias Current I A
=425 C - | .
[ _11+12 {TA +25 ) 0 1.5
B 2 Fir,= 0°C) - - 2.0
A
- " Input Offset Current L, pA
|y O ¢ {Iiﬂ = 11 - 12] ) - 0.1 0.5
ol (L, =1, -1, T, = +75°C) : ; A
o Input Offsel Vollage V. mV
o y . u io
Ve ,‘:}f . (T, =25°C) - 2.0 | 7.5
= p0° " = E 1
J- [ ‘__d_-"‘. v{'ui == {} {TA D E |.+'r5 C} u
i —— e — o Step Response
o Ry Gain = 100, 5% overshoot, te - 0.8 = 1S
I 5
. R, = 1kg, R, = 100 kg, b . 0.38 . us
L | Ry - ; v] J = - 1 o
! | , R, =1.5 k,C, = 100 pF,C, = 3 pF av_ . /dt D 2 V/us
" | | et Gy
10% [ : Gain = 10, 10% overshoot, te 5 0.6 = us
H% 00 mv
s A 1"' O AN R, =1ke, R, = 10 ke, o a 0. 34 ’ uS
0% h
' R, = 1.5kQ,C. = 500 pF,C, =20 pF ) |dv_ . /dt (D - 1.7 - V/us
\ | . | 1 2 out
\ OVERSHOOT €
H\\ CLEW RATE r Gain = 1, 5% overshoot, tf - 2.2 - (U8
\‘ R, = 10 ka, HE =10 kg, tpd - 1.3 - 1S
. 5 Rq = 1.5 kQ,C,=5000 pF, C,=200 pF ) [dV_  /dt (D : 0.25 - V/us
Average Temperalure Coefficienl of ”
Input Offset Voltage TCy., uv/ c
(Rg =509, T, =0°C to +75°C) . 3.0 2
(Rg<10kQ, T, =0°C to +75°C) - 6.0 -
DC Power Dissipation PIJ mw
(Power Supply = 15 V, vnut = 0) - 80 200
i e S T e g |
+ %
G ’ SENSITIVITY = 5 Positive Supply Sensitivity g* uV/v
¥ (V™ constant) - 25 200
Lol
[ f : Negative Supply Sensitivity - uv/v
= C /’ﬁf g = - A5Vaur (V' constant) 8 - 25 200
V AVslAver)
SYWOL ]

(D av_ . /dt = Slew Rate

@ MOTOROILA Semiconductor Products Inc.




TYPICAL OUTPUT CHARACTERISTICS

FIGURE 1 — TEST GIRCUIT

V+ — +15Vde, V- = —15 Vde, T — 25°C
|
| +-
. " Test Conditions
urve No. ;
[ R, (2) [ Ry(2) | Ry(2) | €, (pP) | C,(pP)
1 10k | 10k | 1.5k | 5k 200
9 10k | 100k | 1.5k | 500 20
3 10 k iM | 1.5k | 100 3
4 1k | 1M 0 10 3|
1 1k 1M 0 10 3
2 10 k M | 1.5k | 100 3
3 10k | 100k | 1.5k | 500 20
4 10 k 10k | 1.5k | 5k 200
1 0 ® 1.5k | 5k 200
2 0 w | 1.5k | 500 20
3 0 © 1.5k | 100 3
FIGURE 2 — LARGE SIGNAL SWING versus FREQUENCY
28
24
I &
S 20
&
: CURVE 1 2 I\ |4
=
b
E 12
-
= 8
4
Ot - | — &
1K 2k 3k 5k 10 k 100 k 1M 10 M
f FREQUENCY (Hz)
FIGURE 3 — VOLTAGE GAIN versus FREQUENCY FIGURE 4 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY
65 100
CURVE 1
50 B 80
@ S
= A0 1§ I, - BOSE: =
| =T 2 E E!U —
| 2 L CURVE 1 2 3 4
& 30 = <
| - = &
= = 40
| :}_ 20 b 5 5 1 : - _J_\ -3 .
i < | 3 s |
| 10 + 20 i
| 4
: mii T T TS \I\LL
| —5 . = N LLLL i} _
100 1k 2k 5k 10k 100 k 1M 100 1k 2k 5k 10k 100 k 1M

f, FREQUENCY (Hz) f, FREQUENCY (Hz)

MOTOROILA Semiconductor Products
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POWER DISSIPATION (mV)

HANGE (mV)

B
L%

GE

FSET YOLTA

el
r

AV, INPUT 0

/00)
N

hO()

JH'D

100
90

80
10

60
50

40

30

20

0.4

0.2

0

0.2

0.4

—0.b

—0.8
—60 —40 —20 U

FIGURE 5 — POWER DISSIPATION
versus POWER SUPPLY VOLTAGE

— 25
—5()
o SAFE OPERATING AREA
/ f" HT REHUGED TEMPEHATURE 75
f/ /
ﬁ " 5; ;ﬁ &
~
\CE, s QUIESCENT = —V,uy
_f,,+ QUIESCENT — 0 V
SAFE OPERATING AREA
AT TN"I’ TETFERAT‘URE
4 6 8 10 12 14 16 18 20
V+ and V—. POWER SUPPLY VOLTAGE (Vdc)
FIGURE 8 — iSPUT DEFSET VOLTAGE versus TEMPERATURE

+60
T, AMBIENT TEMPERATURE (°C)

+20 440 +80

1100 1120 +140
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Van Dam Elektronica, Snellemanstraat 10-11, Rotterdam-noord
telefoon: 010-240812-243497, administratie: 010-245516.

Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en correspondentie aan: Postbus 3149 te Rotterdam

Van Dam Klektronica, Reguliersgracht 105, Amsterdam, telefoon:
020-248967.
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Prijzen van de genoemde COMPONENTEN:
i Iﬂt '

po

| 20415 (dual NPN transistor) ..... sk AT R 3§ ¢ LR i s i
! oN4905 (PNP, complementair met de SHABLAY o aeemuiare o B e e T 24415
| 2N4914 (NPN, complementair met de IMATOEY o vomssiswioen vs s T T T £ 15,50
| ON3789 (PNP, complementair met de 2N3713) «eeeveennn. s s aaseeie PMELTS
ON%713 (NPN, complementair met de 2N3789) +.oev.on... A T R .s T 23,00
10872 (NPN power 175 watt) .oevevvenvcnnn, TR, e e T f 59,50
10972 (NPN power 175 watt) ..... T Y A— f 62,50

cA 3000 (Differentiaal versterker met constante gtroombron) ..... Ff 23,50 .
CA 3012 (Opgenomen in Technische Documentatie deel 2, blz. 14-19) fF 10,50
CA 3018 (Darlington transistor met 2 x NPN) wevee LRy e - 1205
CA 3020 (Audio versterker) ...iecesaceas o o et A R R . F 14,50
CA 3028 (Breedband differentiaal versterker met stroombron) ..... f 8,00
MC 1430 (Operationele versterker ‘ot ruim 10 MHZ ) eeuees RO . (M .
MC 1435 EDubbele operationele versterker tot 10 MHz) ...... veenes F 59,50
MC 1709 (% pA 709, RE709, TOA T709) operationele versterker ...... £ 10,00
I SN72709BN (zie T.D. 1969 deel 3 blz. 9; speciale pA TR v s £ 9,00
F 15,50

Voor verscheidene van bovenstaande geintegreerde schakelingen ig een spe-
ciale prijsnotering bij afname van 10, 25, 100, 250 en 500 stuks van toe-
| passing; onze verkoopafdeling zal U hierover nader kunnen informeren.

|

|

i MC 1439 (Oversturings- en kortsluitvaste uitvoering MC 1709}, & v
|

|

:

Voor bovenstaande produkten worden ook diverse ﬂﬂmrten'mﬂntagematerialeﬁ
{ geleverd, o.a. insteekvoeten. Voor een overzicht van de leverbare voeten
? verwijzen wij U naar Technische Documentatie 1969 deel 5-6 blz. 36.

T Alle prijzen zijn incl. 12% B.T.W.; prijswijzigingen strikt voorbehouden.
|

In ons leveringsprogramma ziJjn 00k opgenomen:

| - onderdelenpakketten voor audio versterkers van 5 watt tot 90 watt.
| ~ onderdelenpakketten voor digitale apparaten. -
| - comnectors, IC-voeten, duimwielschakelaars, printplaten, enz.
| onderdelenpakketten voor elektronische circuits in auto's (o.a.
| intervalschakeling voor ruitenwisser en thyristor-ontstekingen.
weerstanden (kool en metaalfilm), condensatoren (metaal papier,
polyester), elco's fabr. Rifa.
keramische condensatoren.
- montagekasten en montagematerialen.
- pluggen, chassisdelen, knoppen, schakelaars, indicatielampjes,
montagedraad, wikkeldraad, koelplaten, isolatiematerialen, enz.
- universeelmeters en paneelmeters fabr. Hansen.
— cirea 100 verschillende technische boeken over vele onderwerpen.
— luidsprekers van o.a. Audax, Kef, Philips, Isophon.
- gemonteerde en afgeregelde FM bouwstenen fabr. Gorler.
- transistoren, thyristoren, triacs, fets, dioden, zenerdioden, :
bruggelijkrichters, geintegreerde aschakelingen, UJT's, tunnel-
dioden, triggerdioden, enz. van bekende fabrikanten als L.T.T.,
Texas Instruments, R.C.A., Motorola, Semicron, Philips, biemens,
enz. =3




