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PRODUCT SPECIFICATIONS LINEAR INTEGRATED CIRCUITS
~ Ground Sensing RC3403A,
Raytheon Quad Operational Amplifier RC3503A
Features : .. : Mask Pattern
® Class AB output stage — no crossover

distortion Sl
# Output voltage swings to ground in smgle :
supply operation :
= High slew rate — 1.2V/uS
| Single or split supply operatlon
m Wide supply operation — +2. 5V to +36V or
. *1.25Vto +i8v .
= Pin compatible with LM324 and MC:3403
® L ow power consumption — 0.8mA/amplifier
® Common mode range includes ground

Description

The RC/RV3403A and RM3503A are high per-
formance ground sensing quad. operational
amplifiers featuring improved DC specifications
equal to or better than the standard 741 type
general purpose op amp. The. ground sensing
differential input stage of these op amps provides
increased slew rate compared to 741 types.

Die Size: 80 x 84 mils
Min, Pad Dimensions: 4 x 4 mils

Schematic Diagram (1/4 Sho\&n)
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Ground Sensing
RC3403A, RC3503A Quad Operational Amplifier
. T-79-10 )
Connection Information
14-Lead
Dual In-Line Package L
% (Top View)
' S Pin Function
1 Output 1
i . A A E 2 -Input 1
AP . 3 +lnput 1
H E E 4 +Vg
3 12 5 +Hnput 2 ]
E ] 6 -lnput 2 !
E E 7 Output 2
8 Output 3
E E 9 ~Input 3
E 3 10 +Input 3
N2 37/ H -Vg (GND)
E . Py 12 +input 4
13 -Input 4
14 Output 4
. 65-00634A
; ~ Thermal Characteristics Absolute Maximum Ratings
14-Lead 14-Lead Supply Voltage «.......coveenen +36V or +18V
Plastic DIP | Ceramic DIP INPUt VOItage «.vvemvreseseennns -0.3V to +36V
Max. Junction Temp. 125°C 175°C gifferentia‘ Input Voltage ....ccovecveseen 36V
" torage Temperature
Max. Pp Ta <50°C 468mW | 1042mW RANGE v« e revrernneenenns ~65°C to +150°C
Therm. Res. 6,0 — 60°C/W Operating Temperature Range
¢ g RM3503A .c.vvverenasnene .~55°C to +125°C
i herm. Res. °CIW 20° cen . .
‘ Therm. fes. 61 160°CIW | 120°C/W RC3403A - vnevernernesnnnes 0°C to +70°C
For Ta>50°C Derateat | 6.25mW | 8.33mW RV3403A .ovveernnerneesns -40°C to +85°C
per °C per °C Lead Soldering Temperature
(BOSEC) «nvevrnrrnearencnsennanss 4300°C
Ordering Information
Operating
! Part Number Package Temperature Range
! RC3403ADC Ceramic 0°C to +70°C
RC3403ADB Plastic 0°C to +70°C
RV3403ADB Plastic ~40°C to +85°C
RM3503ADC Ceramic -55°C to +125°C
RM3503ADC/883* | Ceramic -55°C to +125°C
*MIL-STD-883, Level C Processing
‘ Raytheon 6-171
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Ground Sensing
Quad Operational Amplifier

57C 04603 D

RC3403A, RC3505A

T-79-10 '
Low Voltage Electrical Characteristics (Vs = +5V, -Vg = GND, and Ta = +25°C)
RM3503A RC/RV3403A
Paramelers Test Conditions Min | Typ | Max | Min | Typ | Max Units
tnput Offset Voltage Rs <00 20 | 50 20 0] mv
input Bias Current ' . -150 | -500 -150 | -500] nA
Input Offset Current 30 50 30 50 nA
Supply Current Ry = = All Amplifiers 25 | 40 25 | 50| mA
Large Signal Voltage Gain R =2k 20 | 200 20 200 Vimv
Output Voltage Swing' R = 10k0 35 35 Vpp
Channel Separation 2&';3%;3333)'(“2 120 120 | dB
Power Supply Rejection Ratio 86 76 dB
Note: 1. Output wili swing to ground.
Electrical Characteristics Guaranteed Over Temperature (Vs = ;HSV)
RM3503A RC3403A RV3403A
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Min Typ | Max | Units
Input Offset Voltage Rs<0Q 6.0 10 10 | mV
fnput Bias Current -1500 -800| . -1500| nA
Input Offset Current 200 200 200 | nA
Large Signal Voltage Gain | R =2kQ 25 15 15 Vimv
QOutput Voltage Swing RL =2k +10 +10 +10 TV

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part ofthe
terms and conditions of any subsequent sale. Raytheon's liability shall be determined solely by its standard terms and conditions of sale. No
representationasto application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon
reserves the right to change the circuitry and other data at any time without notice and assumes no liability for inadvertent errors.




RAYTHEON-. SEMICONDUCTOR 57 DEI 759730 000uLO4Y 7 '

ot e e e oo & it ~ri e

7597360 RAYTHEON COy -

RC3403A, RC3503A

@*

" 57C 04604

5
Ground Sensing
Quad Operational Amplifier

Electrical Characteristics (Vs =115V, Ta=+25°C) 1-79-10
RM3503A RC/RV3403R
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Unils
input Offset Voitage Rs <00 20 | 40* 20 | 60°{ mV
input Bias Current -150 | -400* -150 | -500| nA
Input Offset Current 30 | £50 +30 1 £50 | nA
Input Voltage Range 0 V2] O +Vg-2| V
Supply Current R =« On All Op Amps 30 | 40 30 | 50| mA
Large Signal Voltage Gain R =2k 50 100 | 25* | 100 vimV
Output Voltage Swing R = 2kQ +H3 | +14 +H3 | 14 v
Commeon Mode Rejection Ratio DC 70 90 70 90 dB
Channel Separation 1kHz to 20kHz 120 120 dB
Output Source Current yl::“_” - 8\\; ’ 20 | 40 20 | 4 mA
Output Sink Current 10 20 10 20 mA :
Unity Gain Bandwidth 1.0 1.0 MHz
Slew Rate ' f\¥o=s1i1. 10 12¢ 12¢ V/uS ';
Distortion (Crossover) f = 20kHz, Vo = 10Vpp 1.0 1.0 % '
Power Bandwidth - Vo =10Vpp 40 40 kHz
Power Supply Rejection Ratio 86 94 80 94 dB
*Significantly improved performance. '
i
Raytheen 6-173
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Ground Sensing

Quad Operational Amplifier RC3403A, RC3505A
T-79-10

Electrical Characteristics Comparison RC3403A, MC3403, LM324 :
Max Ratings RC3403A MC3403 LM324 Units
Supply Voitage +36 or +18 +36 or =18 +32 or £16 )
Differential Input Voltage |~ 36 36 32 v
input Voltage 36 36 32 v
Electrical Characteristics Min Typ Max | Min Tvp Max | Min Typ Max | Units
Test Conditions +15 +15 +5.0 v
input Offset Voltage 20 6.0 20 80 20 70 mV
input Offset Current : +30 +50 +30 +50 5.0 +50 nA
input Bias Current 150 500 200 500 45 500 nA
input Voltage Range 0 +_\£S ' 0 :V Bl v
Supply Current 30 50 28 70 0.8 20 mA
Large Signal Voltage Gain 25 100 20 200 100 V/imV
Output Voltage Swing w3 | x4 | | 0| 28 AR
Common Mode .
Rejection Ratio 0 % 0 % 8 dB
Power Supply
Rejection Ratio 80 U 7 0 100 uB
Unity Gain Bandwidth 1.0 1.0 1.0 MHz
Slew Rate 12 06 ;. 04 V/uS
QOutput Sink Gurrent 10 20 20 mA
Output Source Current 20 40 20 40 mA
Channel Separation 120 120 120 dB
Distortion (Crossover) i 1.0 _ 1.0 %

6-174~. - Raytheon
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' : _ ~ Ground Sensing
RC3403A, RC3505A Quad Operational Amplifier
] p ! T-79-10
Typical Performance Characteristics ,
, Large Signal Open Loop Voitage
i Gain as a Function of Frequency o Sinewave Response
g = 120 - — -
i z 1w ' ; e i
f & Vs = 45— & i
H g ow Th=+25°C—] 2 /\ /\ '/\3: /\‘
§ ) : ' E
: 2 A P HH
: s 4 ,
= 20 . " Note: Class AB output stage produces
g, = ~ distortionless sinewave ~
2 9 s = N AN . 3
E i =B ‘ : :
S W E—® 1K WK 10K 10M . '
" Frequency (Ha) o : - T 50u8/Div.
; Output Voltage as a Funbtion ’ Output Swing as a Function
; of Frequency of Supply Voltage
_ %0 0 T
z 5 LU 1= o
: . Tp=425°C = '
i = 2 Vg =+15V — =3
2 5 JHA AL = 10ke) g i
& . - P
1 E 10 \ g x P
% g N i =
i & 50 \ g 1 i
: el 5 . s
X 0 g i
-50 - i g . 0l_7 : &
10K 10K 100K 10M 10M 0 2 4 6 8 10 12 14 1 18 20
T Frequency i~ 77 B - +Vgand -Vg: Pawer Supply Voliages (V]
Input Bias Current as a Function -- : input Bias Current as a Function
of Temperature ’ of Supply Voltage
400 11 ] 180
‘Ils=i!15V
- = w0 =
= = 10
£ £ = ~J
|- 3 aw ] a -
z = 160
£ 100 £ <
0 2 150 . i 2
: 75 55 35 -15 450 +25 +45 +65 +85 +106.+125 02 4 6 8 10 12 14 16 18 2
' Temperature {°C) ] : +Vg and V. Power Supply Voltages (V)
i . )
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7597360 RAYTHEON COs -

Ground Sensing

Quad Operatlonal Ampllfler

Typical Applications

57C 04607 D

RC3403A, RC3505A
T=79-10

Current or
Yoltage
Input

Hin 0.005.F
o Aigifﬁ Jl; .
1N914
100K
Ny 10K - AAN—
14 34034 —AAA L 100 -
-+ A S AAS -
BV "
e - = Dmde =
S0k 10K ‘ 12K
= S <
s I o %;5.11( -
K ' 8 $ 68K
1 >
oo P 4151 o.m,ml ]
5K 12K e 3 10K
= Scale 3 J_4 3
Factor =
51K
AAN—O- HIBV -

*Polarity determined by desired relauonshlp between

) i 01:F

pulse output level and LED “ON" state.

65006368
Figure 1. Precision Voltage-to-Frequency Converter With Isolated Output
Vour
o LT
65-00643A.
Figure 2 Pulse Generator
6-176 Raytheon
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Ground Sensing

RC3403A, RC3505A - Quad Operational Amplifier
- T-79-10

Typical Applications (Continued) S
s Trianglewave R2 Squarewave
Veer= Output Output
i R3 —°
: 75K
f \
: - S
100K S
Ry
* B AVAVA'
- CR1+R2, ., RORI E5-00644A
- 1= cRpt TP m24Ri
Figure 3. Function Generator
+Vg
g —o Vour 1%2K <
; b—0 Vour

: o N
: K
: _ Rt ¥
F 1 Vour = T RZ( = 5as shown)
65-00648A
Vour = +_\213_
85-00645A.
Figure 4. Ground Referencing a Figure 5. Voitage Reference
Differential Input Signal ) - S :
! 0.054F :
1L R
i B
100 M i
K - - - :
+Ve \v \ . i
I 51K Y 3403 - -
—AMA + 10K Y1 3403 —0 QOutput1
S Ri2 " *
$ 50K s . '
——AAM——4 :
| ! Output 2 ]
%; 51K - '
. L e *Wide Control Voltage Ranges: 65-00647A
1 = = OV <V <2 ($Vg- 15V)
Figure 6. Voltage Controlled Oscillator
Raytheon 6-177
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.7597360 "RAYTHEON COy - -

Ground Sensing
Quad Operational Ampllfler .

RC3403A, RC3503A

, — — T-79-10
Typical Applications (Continued) -
Ry
A R2
V= 1+R1 00K
Av=1i (as shown) ¢ Ri
. W 0K
Co. —MA— Co
Vout +
ViN
Ag R RL
62k SR 6K S1K
= - s 100K _l = =
+Vg ;=1g1F ) .
Ay = il .
R1 —y S o
;v!'_' Ay = 10 (as shown) — Npp
P .
a4
65006484 65-00640A

Figure 7. AC Coupled Non-Inverting Amplifier

Figure 8. AC Coupled Inverting Amplifier

L } fo A Center Frequency Deslgn Example:
< BW A Bandwidth given: Q = 5, fo = 1kHz
ai 7RO w W Rinkn \ Let Ri = R2 = 10ko
1 c2 1 C.in uF thenR3 = 9(5)2 - 10
O—‘VW"‘——'| fo , - R3 = 215kn
- —o °=§W<‘° i ~G=3=160F
¢i=02= §
.——-L a; =g(2; 11} Use scaling factors in these expressions.
104F If source impedance is high or varies, filter may be preceeded
VREF I with voltage follower buffer to stabilize filter parameters. 6 A
Figure 9. Multiple Feedback Bandpass Filter

6-178 Raytheon
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o Ground Sensing
RC3403A, RC3503A Quad Operational Amplifier
: _ : ’ T-79-10
Typical Applications (Continued) - - C e et
A6
- ——AM—
50K vi + R2
—WW —oVaut - | e e
50K - 1 -  Viaag>—4—o Vaur
) |
hY
P4is
10K
VREF AAvA'A' i AVA'Aﬁ
B s |
L —A—
VRerF = ig—s V20 w ‘L
. L - ) S R7
} Ri; e o _1[__
fo=2ore ™ - e Vour = Gt +a+b) (V2 V1) escomsan
C=0014F -~ B2 Rtor best cmRR
) R1=R4 -
R2=F5 : , d
ssaesin Gain=D2 (15 ) =C 1 ¥ a+ )

Figure 10 Wein Bridge Oscillator Figure 11. High Impedance Differential Amplifier

AAA—— VOH. Hysteresis
| " N Vi = 0 (Vo - Viage)-+ Vi
VREF O—AAA Vout } INL = =5 (VoL - VREF).+ VREF
e {11.3403 b—o Vour) } - - Vi = R1;1R2 (VoH - VRer) + Veer
v X RT +R2
ViNL | VINH . H=miiro (Vou ~ Vo)
Voee

65-00653A

Figure 12. Comparator With Hysteresis
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Quad Operational Amplifier

Typical Applications (Continued)

s

RC3403A, RC3503A

Ts7C 04611 D

T-79-10

100K

C1 ' R2
Vi o—{f—4—AM— w
7 ) V,F

100K

AA

#‘A'Av
C . .
nra
LAY .
\ 100K
1

YYyvy—w
. o—
b—o0 - -V
Bandpass

4 3403 : “AAA- -
V : Y% 3403
REF . +

VRer

A1

>
< Qutput

VRer

, ct o
@—-—{(——o Notch Output
+ -

65-00654A

T

“BW
Where
Tgp = Center Frequency Gain
Ty = Bandpass Notch Gain

1 Examiple:

fo= 5o
9:RC fo = 1000Hz
Ri= gﬂ BW = 100Hz
R1 Tep=1
R2 *Tap =1

- R = 160kQ
Ra-I%  Ri-16Mo
- R2 = 16Ma
R3 =16Mn
C =0.001xF

Figure 13.

Bi-Quad Filter
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