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LEME&R INTEGRATED CIRCUITS
APPLICATION SELECTOR GUIDE

LINEAR integrated circuits offer the design engineer a variety of functions for analog appli-
cations. This line includes operational, differential, high frequency, power, and sense amplifiers

(it

with a broad selection of operating ct istics and packaging.
LINEAR IC PACKAGES
10 z ° 1 10 % 1

CASE 71 — 10 PIN CASE 71A—10 PIN CASE 72 (TO-91) CASE 73
Suffix G after type number Suffix G after type number | Suffix F after type number Suffix F after type number

AE % 3 . g B

CASE 83 (TO-86) CASE 89 —5 PIN CASE 93 (TO-116) CASE 96 — 8 PIN (TO-99)
Suffix F after type number Suffix G after type number | Suffix P after type number Suffix G after type number

=

At a Glance

OPERATIONAL AMPLIFIERS

TYPE Output Common Mode
Open Loop Voltage Rejection
t R
Temperature Range Voltage Gain Swing Ratio
—55 10 +125°C Case 0o +75°C Case (Avor) Vout. Ve) (CM;.dB)
MC1520 71A,72 - - 1,500 +4.0 —90
MC1530 71,72 MC1430 71,7293 5,000 +5.0 -75
MC1531 71,72 MC1431 71,72,93 3,500 +5.0 —75
MC1533 71,72 MC1433 71,72,93 60,000* +12 —100
MC1535** 71,823 MC1435** - 71,83,93 7.000 *3.6 —90
- - MC1437** 93 45,000 +14 —100
MC1539 120,000
MC1539 96 MC1439 96 MC1439 100,000 t14 —100
MC1709 96,72 MC1709C 96,72,93 45,000 14 —90
MC1712 96,72 MC1712C 96,72,93 3,600 +53 —100
*Adjustable **Dual
HIGH FREQUENCY AMPLIFIERS
Small-Signal Noise
TYPE Temperature Case | Voltage Gain | Bandwidth Figure Comments
(Av, dB) (MHz) (dB)
o) R L B
MC1110 | —55 to +125°C 89 26\9@ 300®@ 4.0 @ 100 MHz High stabnljty 'through low internal feedback for
100 MHz RF-IF applications.
MC1509 | —55 to +125°C 73 40 40 4A5/.1V(5Hz-10MHz)®
5 0) ideal for wideband video applications.
) MC1510 | —55 to +125°C | 73,96 40 40 4.5uV(5Hz-10MHz)
o 26 @ Constant input impedance over entire AGC range.
MC1550 | —55to +125°C n 60 MHz 200@ 5.0 @ 60 MHz RF-IF amplifier for communications equipment.
Three stage direct coupled common emitter cascade
MC1552 | —55 to +125° 71 34 40 5.0 @ 30 MHz circuit with series feedback achieving extremely
stable gain.
MC1553 | —55 to +125°C 71 52 35 5.0 @ 30 MHz Same as MC1552 except higher gain.

Noise Voltage referred to input
Useful transducer power gain
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POWER AMPLIFIERS

(uV/°C)

9-4

Total
Output Voltage Harmonic
TYPE Temperature Case Power Gain Distortion Comments
(w) (Ay, V/IV) (%)
MC1524 —55 to +125°C 7 1.0 38 0.6 Complementary output, low standby current drain.
MC1554 —55 to +125°C 71 1.0 10,18,36 0.4 Capable of single or split supply operation.
DIFFERENTIAL AMPLIFIERS
Differential Output Common Differential
Voltage Voltage Mode Input
TYPE Temperature | Case Gain Swing Rejection | Impedance Comments
(Agq,dB) (Vout, Vp-p) (CM,j, dB) | (Zj,, kQ2)
MC1429 0to +75°C n 38 6.0 -75 40 Darlington inputs (high impedance).
MC1519 | —55t0 +125°C | 71 73 14 —89 26 NPN inputs, PNP outputs, 1 MHz BW.
Conventional differential inputs, high gain,
MC1525 | —55 to +125°C 7 43 8.0 -85 3.0 built-in temperature compensated current
source.
MC1526 | —55 to +125°C 71 36 8.0 —85 70 Same as MC 1525 except Darlington inputs.
° Same as MC1429—specified over full tem-
MC1529 | —55 to +1256°C | 71 38 6.0 -75 50 perature range.
SENSE AMPLIFIERS
Input Voltage Response
TYPE Temperature Case Threshold Gain Time Comments
(Vih, mVdc) | (Ay, V/V) | (tg, ns)
MC1440 0to +75°C 71,72,93 17 85 50 Designed to detect bipolar differential signals derived by
MC1540 | —55 to +125°C 7,72 17 85 30 a core memory with cycle times as short as 0.5 us.
o A’ dual-channel gated sense amplifier with separate
MC1541 —85t0+125°C 83 17 85 15 wide band differential input amplifiers.
° A differential comparator providing accuracy and fast
MC1710 —55 to +125°C 72,96 0 1700t 40 response time.
MC1710C 010 +75°C 72,96,93 0 1700t 40 Saann;: as MC1710—specified over limited temperature
° A dual differential comparator providing accuracy and
MC1711 —55 to +125°C 71A,72 0 1500t 40 fast response time.
MC1711C 0to +75°C 71A,72,93 0 1500t 40 f::; as MC1711—specified over limited temperature
1 Avol
STEREO PREAMPLIFIERS
Open Loop Input Output
Voltage Offset Voltage Channel
Gain Voltage Swing Separation Comments
TYPE Temperature Case (AvoLr) (mV) (Vims) (dB)
MC1303 0to +75°C 93 10,000 3.0 5.5 70 Two amplifiers on asingle monolithic chip.
LINEAR IC SYMBOLS AND DEFINITIONS
Ay Differential Voltage Gain (dB) THD  Total Harmonic Distortion (%)
A, Transducer Power Gain (dB) t.s  Propagation Delay Time (ns)
Ay  Voltage Gain (dB or V/V, as specified) t:  Response Time (ns)
Ayo.  Open Loop Voltage Gain (V/V) V..  Input Offset Voltage (mV)
Ay Single-Ended Voltage Gain (dB) Vou  Output Voltage, High (Vdc)
CM,,; Common Mode Rejection Ratio (dB) Vo  Output Voltage, Low (Vdc)
CMV;,  Input Common Mode Voltage Swing V..:  Output Voltage Swing (V,, or V,,, as specified)
(Vi or V., as specified) V... (CM)  Common Mode Output Voitage (Vdc)
TCV,, Temperature Coefficient of V.i(dc)  DC Output Voltage (Vdc)
Input Offset Voltage (4V/°C) Vin  Input Threshold Voltage (mVdc)
TCVy,  Threshold Voltage Temperature Coefficient




CASE OUTLINES

CASE 71, T1A CASE 72 10-LEAD FLAT PACKAGE | CASE 73 10-LEAD FLAT PACKAGE
CASE 714 - T091 0',!0[1;0 0.030
PIN i0 UNDER REF
TAB { } }
o T—E==== | I '}
0370 —
DIA 0.180 0.003 0.030
0305 0.030 0.003 0.030
0335 fo 0.006 0.070 0006 0070
oA 0045
oo . 0% 0085
: 8- | o 3
Se321 | s |~ |
0016 0.250 54321 l
0019 | 0];; 50 MIN 0.250
DIA P 0 MIN
0.240 o ¥
).260 %‘;
_t i
0.230 0250 o250
CASE 71A )} % MIN MIN
36° ’,%?4 : 678910 { 678810 {
L {n Sht |._0240 0240
$39%2 t 0290 0290
0.029 Lead 1 identified by color dot or by shoulder on Lead 1 identified by color dot or by shoulder on
508 lead. Alf leads electrically isolated from package. lead. All leads electrically isolated from package.
CASE 83 14-LEAD FLAT PACKAGE CASE 89
T0-86 033 __,
LEAD 1 IDENTIFIED BY COLOR 0370
DOT OR BY ELBOW ON PIN. DIA
0030 0.305 —
| REF 033 ‘“ 0180
MAX
0.003 0.030
0.006 0070
0.016 0.750
ALL PINS ELECTRICALLY ; ; S22 DIA
ISOLATED CROM PACKAGE 00t All dimensions 0019 "
.055 L
0010 are in inches
0019 Y

N
0.240 —r

0275
- P
CASE93 ~ TO-116 PACKAGE CASE 96 10-99 PACKAGE
0. 035 A CYCr 10 ~
v } - 0335 _
RAD 0240 0.370
mechanicaL | O 0280 0305y, | DA
INDEX i 033 0.165
POINT | g e g e g g e g 0.185
1 _‘| 0040 t
(. 0.030 '
0.025 0070 =
SEATING PLANE 0040
oots 0500 MIN
0.750 MAX . — 0016
7° DRAFT DA
LS ’\ 0019
T 0030
0.200
MAX
‘ L 0.100
0062~ | | N
TP
0.100 0015
TP 0023
REF

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




OPERATIONAL AMPLIFIER

MC1430
MC1431

. . . designed for use as a summing amplifier, inte-
grator, or amplifier with operating characteristics
as a function of the external feedback components.

Typical Amplifier Features:

L

OPERATIONAL AMPLIFIERS

CASE 72
(TO-91)

“F” SUFFIX

to case

CASE 71
“G" SUFFIX

CASE 93
(TO-116)
“P”" SUFFIX

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

@ High Open Loop Gain —

AyoL = 74 dB typical

® Large Output Voltage Swing —
Typically £5.0 V @ £6.0 V Supply

o Low Output Impedance —
Zout = 25 ohms typical

o High Slew Rate —
Typically 4.5 V/us

Rating Symbol Value Unit
Power Supply Voltage v* +8 Vde
Power Supply Voltage \'a -8 Vde
Differential Input Signal Vin 15 Volts
Load Current Iy, 10 mA
Power Dissipation (Package Limitation) PD
Metal Can 680 mW
Derate above 25°C 4.6 mw/°C
Flat Package 500 mwW
Derate above 25°C 3.3 mw/°C
Plastic Package 400 mwW
Derate above 25°C 3.3 mw/°C
Operating Temperature Range* Tp 0 to +75 oc
Storage Temperature Range T " °c
Metal Can and Flat Package S8 -55 to +150
Plastic Package -55 to +125

*For full temperature range (-55°C to +125°C) see MC1530-MC1531 data sheet.

PIN CONNECTIONS

B CDEFGH JK

4 5 6 7 89 10

A
1 2 3
4 6 8 7 111213141 2

Schematic
“F" & "G Pkas.
“‘P" Package
K Vor G
79! F L9
R, $ R 5‘7‘ Rn
1.75k 37.75k Qg 35k
Qi
N Rs Rio
Q | 0| 6k
30k ouT
A SR —O
o . Q £
INPUTS
Rs 32k | Re
B Q3 A AN Qo Q3
¥, | 34k
b 4 D.
Rz Dz‘ Ry 0. ¥ 4
22k 2 15k :
co DBV—

FIGURE 2- MC1430 ( STANDARD INPUT)

Q2
Rio
0k LouTPuT
E
Q
v Q
R, | 0 3.4k "
22k$ D7 ¥ Re »Y | o,
315k
cO DoV~

FIGURE 3— MC1431 (DARLINGTON INPUT)
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MC1430, MC1431 (continued)

ELECTRICAL CHARACTERISTICS v+ = +6Vdc, V== —6 Vdc, T, = 25°C unless otherwise noted)

Characteristic Definitions* Characteristic Symbol | Min | Typ | Max | Unit
Open Loop Voltage Gain A
_ | MC1430 VoL 69 74 - dB
"f —3d8 MC1431 62 7 — aB
Mo MC1430 3000 | 5000 — v/v
J_ MC1431 1500 | 3500 -— v/v
en Loop Bandwidth BW, MHz
Je— BWoL —»f no roll-off capacitance) MC1430 OL | 1.0 1.2 —
MC1431 0.15 | 0.4 -
Output Impedance Zout ohms
(f = 20 Hz) MC1430, MC1431 — 25 50
Input Impedance Zin ohms
=20 Hz) MC1430 5k 15k —
MC1431 300k | 600k —
+v .
&) °3 ov%— Output Voltage Swing v v,
. :A:I>— v (1000 ohm Load) MC1430, MC1431 out | +40 | ts.0 — peak
Input Common Mode Voltage Swing , CMV, v,
MC1430 in| ty0 | tas — peak
MC1431 t2.0 | t2.2 —
+V_ A Cout
Avem = Common Mode Rejection Ratio CM_ . dB
Ein " MC1430 rej | 65 75 —
=V i =Avem — Avor MC1431 60 5 -
== E Input Bias Current Iy rA
Il ( L+ ) MC1430 - 5 15
[ h="2 MC1431 - 0.1 0.3
I > Input Offset Current Lo rA
A Lo=1 - I MC1430 — 0.4 4
e fo 71 MC1431 — | oo | o1
E Input Offset Voltage V. mvV
Vol B MC1430 ! io I — 2 10
A Vou=10 MC1431 - 5 15
DC Power Dissipation Pp mw
(Power Supply=*6 V, Vout = 0) _ 110 150
Input Offset Voltage i V. i mV
+759 MC1430 1o 3.0 12.0
0°C 3.0 11.0
+150C MC1431 — 6.0 18.0
0°C —_ 6.0 16.5

*All definitions imply linear operation (Vi = 0)

FIGURE 4 — NORMALIZED DC OPEN LOOP TRANSFER CHARACTERISTICS

oo

|¥8v&_'/

-=MC1430
—MC1431

\

Vout, OUTPUT VOLTAGE (VOLTS)
o

\

|
o

i
_,/

-1

0 +1 +2

Vin, INPUT VOLTAGE (mV)

9-7

+3

RECOMMENDED OPERATING
CONDITIONS

1. For High Slew Rate use Circuit A, Figure 9

2. For Minimum Noise use Circuit B, Figure 9

3. For operational stability Power Supply decoup-
ling should be employed at all times.

4. Self Biasing network used to hold output voltage
less than =1 volt dc (quiescent)

BO_‘VV\'—_I:__‘VVV_OE
100 kQ 10kQ

¥ 10004F



MC 1430, MC 1431 (continued)

FIGURE 5 — VOLTAGE GAIN versus FREQUENCY

" (Rolloff Applied To Output Amplifier) (Rolloff Applied To Input Differential Amplifier)
50 LARLL LA § lll‘l‘ll T Trrre 50 vy
e 1k R e 1K k M
R =100k .—Wv—‘B £l Vo R = 100 kQ2 O > £
4 ~ > ) H\
\ A N A !
\ & 1 \_r ]
0.05 4F T \ 0.1 4F I
\ 0.05 4F \
0 A 3 N
@ N é /ﬂx N
2 N s MC1431 N
5 R=10kQ NN 3 R=10KQ N [ Me14s0
g 2 (TN g » /
3 v g e
£ N MC1430 s N
< mciast P\ N\ = III>\\ M
10 10 PSTEA\N
A \ \\ I\
\ NAN
\ NN
\ R=1kQ MC1430—MC1431 A R=1k2 MC1430—MC1431 NN
\ 0 y
\
-10 —-10
01 10 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 Tt 11
0 [ 11 “IVos=°V|||\ \ \
C=0puf _[Voltage Gain) 0 P0 [40 |60 \‘\
Y (dB)
70 ™ 101430 E Resistance (1000 1k | 10k | 100k \\\
50 t+
MC1431 \
N MCL431 \\ \ CIRCUIT A e430. — \ \\
60 N \ [ 100Q \ \
\ N %} > ‘\
_ i N \ _ B \
g S0 [T wmous A s A + A\
z MC1431 »\ = 3 005,F T \
H =o1pF| | N 2 A LN
b \ 5 ot CIRCUIT B: MC1430—MC1431
= \ 3 \
\ IR
< <
30 \\ \\
SELF BIAS \ 2
NETWORK N CIRCUIT C: MC1430—MC1431 \+\
20 [~ €n B I \ \
® R 4pF
1009 G \
\ 10 H
10 { B > \
\ i A £ \
N ¢
o J S N T N T I A 0 Lot virry rr il
0001 001 01 01 1 235710 0.1 1 235710 100 1000 10,000
FREQUENCY (MHz) C, CAPACITANCE (pF)



MC1430, MC1431 (continued)

FIGURE 8 — MAXIMUM OUTPUT VOLTAGE SWING versus FREQUENCY

(Rolloff Applied To Output Amplifier) (Rolloff Applied To Input Differential Amplifier)
1 T 1TTT7TT TTT1TT 0771 1 Hl|
b € =001 uf
10 Vo 1 10 = 0. L
\ To TN %
-
9 4 9 N N
'y C MC1430-MC1431 | \ \
c=01
8 - 8 L
= \ \ C2=005 uF 3
f<4 v
g 7 g 7
e MC1430-MC1431 = \
= =
= 5 C, =001 yf E o} Ay=100
5 MCL430MCL431 \ e 2
3 5 Ci=005uF 32 5t 1K 100k
= ~ .\ = B
=2
z ’ g
g ¢ \ 2
2 \ L
3 \ 3 \
2 \\ 2 \
N\ \
1 N 1
\\\ \\\
0 0
01 0.1 10 235710 100 500 01 01 23 5719 10 100 500
FREQUENCY (kHz) FREQUENCY (KHz)
FIGURE 9 — SLEW RATE versus ROLLOFF CAPACITANCE FIGURE 10 — OPEN LOOP VOLTAGE GAIN
100 T ——— . 76
~ 90% 1
AV ]
N ’ CIRCUIT A 7
19 10% 1
5 N te »| ]
3 +osv Ot ] " \Mcuso
2 N .- SELF BIAS E
10 I CIRCUIT
\—o.sv H 73
_ N tat »
% &t <50 ns
> N Metsao : R!c E\B K g n
= ¥ IRCUITA ] ]
g ot . ™ ¢ g \
g S - g 1 MC1431
=
z MC1431 TN y 3
@ 01 CIRCUIT B =
ol NI < 70
ziq TN ez BN
[ CROUTE T~ S mc1431 T
001 - N 69
— SELF BIAS .
- CIRCUIT NC
[ +05V v N 68
- o -
o001 |- o= Sig N
| —05V 0.05 yF 67
— tat;<50ns c I WWM
.00001 VLot 1 ol ) I ]
001 01 0.1 10 23 5710 0 25 50 75
C. CAPACITANCE (uf) TEMPERATURE (°C)
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OPERATIONAL AMPLIFIER

MC1433

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

Typical Amplifier Features:

® High-Performance Open Loop Gain
Characteristics
AyoL = 60,000 typical

® Low Temperature Drift — +8.0 uV/°C

® Large Output Voltage Swing —
+13 V typical @ £15 V Supply

o Low Output Impedance —
Zout = 100 ohms typical

® Input Offset Voltage Adjustable to Zero

OPERATIONAL AMPLIFIERS

Lead 4 connected
to case

CASE 71
“G” SUFFIX

CASE 72
(TO-91)
"“F” SUFFIX

CASE 93
(TO-116)

“P"” SUFFIX

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Valve Unit
Power Supply Voltage v+ +18 Vde
v- -18 Vde
Differential Input Signal vin 10 Volts
Common Mode Input Swing CMV, +V+ Volts
Load Current IL 10 mA
Output Short Circuit Duration tS 1.0 s
Power Dissipation (Package Limitation) PD
Metal Can 680 mwW
Derate above 25°C 4.6 mwW/°C
Flat Package 500 mwW
Derate above 25°C 3.3 mw/°C
Plastic Package 400 mw
Derate above 25°C 3.3 mw/°C
Operating Temperature Range* T A 0 to +75 °c
Storage Temperature Range Tyt °c
Metal Can and Flat Package & -65 to +150
Plastic Package -65 to +125

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

MC1533 data sheet.

CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
OFFSET ADJUST Q H v FIGO GAIN ADJUST
RS SR H
k2 220k Ry D
o 3 2 % Gh| 75k2 e
INPUT LAG
K O— Qo §
£
B R S
NON-NV. 3
INPUT L £
9 Q|| E
AO-
INVERTING ‘\l \| \I Ria
o o
5KQSR > QUTPUT
Reg B5HAZHs Ri3 S85kQ LAG

R3 Rs <
15kQ 15kQ 15kQQ R, 6.8kQ

V-0oD Ck.L OUTPUT LAG

PIN_ CONNECTIONS
Schematic A BCDETFGHIJK
““G" Package 12 3 456 780910
"'F”’ Package 101 2 3 45 67 89
“'P”’ Package 4 5 6 7 11121314 2 3
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MC1433 (continued)

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

Characteristic Definitions® Characteristic Symbol Min | Typ |Max | Unit
Open Loop Voltage Gain AVOL -
(V @ Pin G=+15 Vdc) 30,000 |60,000 -
(Pin G open) o o 10,000 |30, 000 -
(V @ Pin G=+15 Vdc, TA=O C, +715°C) 20,000 |50, 000 -
(Pin G open, T, = 0°c, +15°c) 5,000 (25,000 | -
Output Impedance ZO“ t Q
(Pin G open, f = 20 Hz) - 100 150
Input Impedance zin ko
(Pin G open, f =20 Hz) 300 600 -
Output Voltage Swing v A
® = 10ke) out 212 | w13 | - | peak
(RL = 2ka) +10 £12 -
Input Common Mode Voltage Swing CMVin vpe ak
+8 9 -
Common Mode Rejection Ratio CMreA dB
(V @ Pin G=+15 Vdc) d 80 100 -
(Pin G open) 0 94 -
[ td Input Bias Current rA
H
ho== c I, +1, | (T, =+25°C) » - 0.5 | 2.0
no=s— bh="7 )@, -0%) - - |40
o Input Offset Current L, BA
[es——— H G, =1, -1,) : - 0.1 [0.50
3 0
R (=1, -1, T, =0 cg - - o5
A (Ifo = I1 - 12, TA =+75°C) - - 0.75
Input Offset Voltage @ A mV
(T, =25°C) b - 1.0 | 7.5
(r, = 0%, +75°) - - |10.0
N Step Response
-m R Gain = 100, 15% overshoot, te - 0.15 - us
Rl =1ke, R2 =100 ke, tpd - 0.06 - us
Ry=1002, C, =0.02 uF dVout/dt@ - 11.0 - | Vs
Gain = 10, no overshoot, tf - 0.3 - us
R =1ke, R, =10kg, th - 0.1 - us
R3=10n, C1=0‘05 uF det/dt® - 1.5 - V/us
Gain = 1, 20% overshoot, te - 0.2 - us
Rl =10kq, R2 =10k, tpd - 0.3 - us
}\_ R3=52, C  =0.1yF det/dt@ - 0.8 - | V/us
Average Temperature Coefficient of
Input Offsct Voltage TCyy, uv/°c
(T, =0°C to +25°C) - 10 -
(T, = +25°C to +75°C) - 8 -
Average Temperature Coefficient of
Input Offset Current TCy na/%c
(T, = 0°C to +25°C) - 0.1 -
(T, = +25°C to +75°C) - 0.05 | -
A
DC Power Dissipation PD mW
(Power Supply = +15 V, Vout = 0) - 125 240
Positive Supply Sensitivity st wv/v
(V™ censtant) - 50 200
Negative Supply Sensitivity s uv/v
= (V* constant) - 50 200
® All definitions imply linear operation @ dvmt/dt = Slew Rate

@ Input offset voltage (vio) may be adjusted to zero by varying the potential on pin H



DUAL OPERATIONAL AMPLIFIERS

OPERATIONAL AMPLIFIERS

MC1435

to case

. . . designed for use as summing ampli-
fiers, integrators, or amplifiers with oper-
ating characteristics as a function of the
external feedback components. Ideal for
chopper stabilized applications where ex-

Lead 1 connected

tremely high gain is required with excellent CASE 71 CASE 83 CASE 93
stability. “G"” SUFFIX (TO-86) (TO-116)
“F" SUFFIX P’ SUFFIX
Typical Amplifier Features: MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)
. . I Ratin, Symbol Value it
® High Open Loop Gain Characteristics — 9 Lk Un
. Power Supply Voltage v+ +9.0 Vde
AvoL = 7,000 typical V- -9.0 Vdc
. Differential Input Signal Vin +5.0 Volts
e Low Temperature Drift — —
+10 “V /OC Common Mode Input Swing CMVjn tzg Volts
° Large Ou tput Vol tage Swing _ Qutput Short Circuit Duration ts Continuous
1+3.6 V typ @ £6.0 V supply Power Dissipation (package limitation) Ph
Metal Can 680 mW
Derate above 25°C 4.6 W/ °C
e Low Input Offset Voltage — 1.0 mV Fl:t‘;:c;ag: € 500 mmév
Derate above 25°C 3.3 mwW/°C
Y j —0. Plastic Package 400 mW
Low Input Noise Voltage — 0.5 uV e o 95°C 3 Wy °C
Operating Temperature Range* TA O0to+175 °c
Storage Temperature Range TSt i °c
Metal Can and Flat Package € -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 OUTPUT LAG 1 INPUT
10 11 12(4) 14(6) LAG 1
v+ 0 11 OUTPUT
10 11 12(4) LAG 1
R1 SRy Rp
6.7k 7 6.7k 3.8k Ry
Ta 400
INPUT 1 +(3)9 Rg - \ (319 OUTPUT1
—-(2)8 9.1k A OUTPUT 1 INPUT 1 :3(5)
SRR t— 13(5) v
R3 R4 < Rg V- (7 ——o14(6)
V- (17 3.3k 5.5k 2.0k (106 OUTPUT 2
R3 Rs Rg INPUT 2 17
3.3k 5.5k Rg 2.0k OUTPUT 2 (9)5
f 15k p—o 1(7)
weur 2,108 5 I d -
+(9)5 9.1k — )
OUTPUT
" R7 2 2(8) LAG 2
R1 ¢R2 Rg 400 INPUT
6.7k § 6.7k 3.8k LAG 2
4 3 2(8) Number at end of terminal is pin number for both flat and plastic packages.
INPUT LAG 2 OUTPUT LAG 2 Number in parenthesis is pin number for metal can package. Input lag
available in flat and plastic packages.
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MC 1435 (continued)

ELECTRICAL CHARACTERISTICS (Each Amplifier) (V* = +6.0Vdc, V™ = ~6.0Vde, T = 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) 3,3?0 7)7?700 - a5
Zﬂll(
Output Impedance Zout kQ
T (f = 20 Hz) - 1.7 -
= Input Impedance in 10 15 - kQ
(f = 20 Hz)
Output Voltage Swing v v
q (R, = 10 k) out 5.0 7.0 - p-p
(2 L
Py -
Avem ,_'I%X Input Common Mode Voltage Swing CMVin +3.g +gg - Vpea.k
D -2. -92. -
ot dy t: R C dB
jecti ti M_ .
Ol = Avom — AvoL Common Mode Rejection Ratio rej 60 %0 _
Input Bias Current LA
[PY- -l Il*lz (TA=+25°C) Ib B 1.2 5.0
o=+ b= ) (1, -00 - 3.6 | 10
Input Offset Current [io LA
1 6= N (Iio =1 - 12) - 0.05 (1)2
[, = — (Iio =1, -1, T, =0 C) - - .
= - = o - -
U, =1, -1, Ty =+75°C) 1.5
Input Offset Voltage Vio mV
V~°-—— (TA=25°c) RS=509 - 1.0 5.0
w—:— o Vour=0 (T, =0°Cto + 75°C) - - 7.5
. Step Response
n Ry Gain = 100, 30% overshoot, tI 0.8 _ us
50% - -
R, = 4.TkQ, R, = 470k, tod _ 0.1 _ us
R, =150 Q, C, = 1,000 pF av,/at [©) R 7.0 _ V/us
fe—t,
f Gain = 10, 10% overshoot, t _ 0.4 ~ us
0y R, = 47k, R, =470 k2, tod _ 0.3 _ us
! R,=47Q, C, =0.01 uF av__/dt
3 1 out - 4.0 - V/us
- Ra Gain = 1, 5% overshoot, l{ - 0.5 _ us
\ OVERSHOOT = =
— v+ Ry =47k®, R, =47k th _ 0.25 R us
A\ - -
—_ Ry=4.7Q, C;=0.1uF av, /dt 0] _ 0.67 _ V/us
Average Temperature Coefficient of
Input Offset Voltage TCVio _ 3.0 _ pv/ec
(R, =509, T, = 0°C to +75°C)
S A
Average Temperature Coefficient of Tclio 2.0 nA/°C
Input Offset Current
(T, =0°C to +75°C)
A
DC Power Dissipation PD mw
(Power Supply =+ 6.0V, vout =0) - 100 180
_ Vo v+ SENSITIVITY = § Positive Supply Sensitivity s* 50 _ wv/v
AT - (V™ constant) - .
stAvol Vout =
+ Negative Supply Sensitivity S 100 N uv/v
= v~ (V" constant) _
MATCHING CHARACTERISTICS
Same characteristic definitions Open Loop Voltage Gain AVOLI'AVOLZ _ 51,0 _ *dB
as shown for each amplifier above. Tnput Bias Current Ibl'Ibz N .15 N A
Input Offset Current Lor o2 - +0.02 - HA
Average Temperature Coefficient Tcliol‘TCIioz 401 nA/°C
Input Offset Voltage Viol-vioz _ £0.1 _ mV
Average Temperature Coefficient TéViol'TCIDZ £0.5 uv/c
Channel Separation (See Fig. 10) e _ - R
(f = 10 kHz) eout 1 60 dB
out 2

© av,/dt = Slew Rate
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MC1435 (continued)

TYPICAL OUTPUT CHARACTERISTICS
V¥ =146.0 Vdc, V™ = —6.0 Vde, T = 25°C

_ TEST CONDITIONS ouTPUT
FIGURE 1 — TEST CIRCUIT Foune | cunve | voLrace [ - NOISE
NO. NO. GAIN 1(2) | Ral) Cy(pF) Ry(Q) 2(pF) {mV rms)
2 1 { 100 47k | 470k 1,000 150 0 17
1A or 100 47k | 470k 0 o 510 2.1
2 { 10 47k | 470k 10,000 47 0 10
2A or 10 47k 470k 0 0 5,000 21
3 { 1 47k 47k 100,000 47 0 0.12
3A o 1 47k 47k 0 = 50,000 0.46
3 1 100 a7k | 470k 1,000 150 0 17
lur 100 a1k | 470k 0 ® 510 21
2 I 10 a7k | 470k 10,000 41 0 10
or 10 47k | 470k 0 o 5,000 2.1
3 1 a7k 47k 100,000 47 0 012
or 1 47k 4Tk 0 o0 50,000 0.46
4 . I AvoL | 100 o 1,000 150 0 8.1
or AygL 100 © 0 L 510 8.1
2 [ AvoL | 100 © 10,000 47 0 5.5
orAyoL | 100 o 0 0 5,000 5.5
. 3 AvoL | 100 © 100,000 47 0 44
% orAyoL | 100 © 0 o0 50,000 4.4
*MC1435 F and P only.
FIGURE 2 — LARGE SIGNAL SWING
versus FREQUENCY FIGURE 3 — VOLTAGE GAIN versus FREQUENCY
+4.0
SRR, I
3 ) \ \\\ 40
2 AN \
> +2.0 \ A\ =
: \ N i 37 K Y z
= N Z
@ N curve 3 NNJ2 NN (N2 2
w | I 1 o
g 0 Lt i+ 1 E(’ 2
5 AT T A ATt 2a 5
z /! 7 !j 1A S
2 / 2 s s
E 20 t <
o / 3
e Y 0
E /A 1
> /' ~
4.0
100 1.0k 10k 100k 1.0M 10M 100 1.0k 10k 100k 1.0M oM
f, FREQUENCY (Ha) f, FREQUENCY (Hz)
FIGURE 4 — OPEN LOOP VOLTAGE GAIN FIGURE 5 — INPUT OFFSET VOLTAGE
versus FREQUENCY versus TEMPERATURE
mimm =
>
E
0 COMPENSATION w +08
80 z
3 ™ | W N 2 04
Z | Cumves Mz || ITING 5 IE—
< 60 N 2 I
e "N \\. N S
] ™ 'i. .Pl. S
5w N N & -us
N 7]
S Ny \\ w
o F‘n. \J S g8
o N = O
> \ =]
<20 [~
N b Z
."'u. o "
~ E
0 -16
100 1.0k 10k 100k 1.0M 10M 0 +20 +40 +60 +80

f, FREQUENCY (H2)

Ta AMBIENT TEMPERATURE (°C)
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MC1435 (continued)

FIGURE 6 — VOLTAGE GAIN versus

FIGURE 8 — POWER DISSIPATION versus

POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
o I e AN s
= A DO sare operating area . DN 50
= mpm—— 500 b2 25
S 80 T REDUCED TEMPERATURE 75
> _ 400 50
o g 75 100
S=z10 —
g / 1004 125
=} 200
60 =
] / g 125y
z £ <
< w P4
2 o o
50 o / < <
=100 — = a
FIGURE 1 — COMMON MODE SWING versus £ — < ©
(73
POWER SUPPLY VOLTAGE 2 V4 -
W50 I e 60— Equt QUIESCENT =0V
<
2 a0 2
— 4. 3 40
a2 W,
g ;__ 30 e
zg P —
g, L ——" —CMV;y 20
s 320~ "
8 SAFE OPERATING AREA
T 10 AT ANY TEMPERATURE
> T
g 08 10
2.0 4.0 6.0 8.0 10 20 30 40 50 60 70 80 90 10
V*and V™, POWER SUPPLY VOLTAGE (VOLTS) V*and V™, POWER SUPPLY VOLTAGE (Vdc)
FIGURE 9 — OUTPUT NOISE VOLTAGE
versus SOURCE RESISTANCE
510 FE—— =
£ H & R,
w 1 AAA AV =—£
& T VAA/ R
= €y = 1,000 pF Ry= 1500 Ry 1
2 10 " Ao = RyR,
> |I=—======== e —m=maas: ¥ RytRy
2 = OPEN LO0RHH™cT=7,000 oF Ry= 1502 — “h o— A
2 117 T T Ry b——o0 %out
= [ Acw - 0
g 10 . e - 0.01 uF Ru=479 peet=t L OUTPUT LAG
5 =are ¥ S c
s EA0Y ! = 1
SR = R
] i H - B R
s T e s :
= 0 b A1 Rg =Rg
100 1.0k 10k 100 k = vt
R, SOURCE RESISTANCE (QHMS)
FIGURE 10 — INDUCED INPUT SIGNAL
(CHANNEL SEPARATION) versus FREQUENCY
1000
s
3 —oO
2 =10 Vrms
= /
o
w
= eout.
: o
ES ' 4 INDUCED INPUT 412
g g - SIGNAL (e i"2) L Voutlde) =ov
§ W= = =
T Induced input signal («V of induced input signal in amplifier =2
& per volt of output signal at amplifier #1)
e Z)ulz = e'inz XR_;, where e'uutz is the component of
1.0 .
100 10k 10k 100 k 10M eoutz due only to lack of perfect separation between the

f, FREQUENCY (Hz) two amplifiers.
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’ DUAL OPERATIONAL AMPLIFIEI&

OPERATIONAL AMPLIFIERS

MC1437P

(DUAL MC1709CP)

.. . designed for use as summing amplifiers, integrators,
or amplifiers with operating characteristics as a function
of the external feedback components. |deal for chopper
stabilized applications where extremely high gain is re-
quired with excellent stability.

Typical Amplifier Features:

® High-Performance Open Loop Gain Characteristics
AyoL = 45,000 typical

® Low Temperature Drift — +3.0 uV/°C

® Large Output Voltage Swing —
+14 V typical @ £15 V Supply

CASE 93
(TO-116)
® Low Output Impedance — Zg ¢ = 30 ohms typical “P"” SUFFIX
MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage v' +18 Vdc
v -18 Vdc
Differential Input Signal Vin +5.0 Volts
Common Mode Input Swing CMVin V7 Volts
Output Short Circuit Duration tS 5.0 s
Power Dissipation (Package Limitation) PD
Plastic Package 415 mW
Derate above 25° C 3.3 mW/°C .
Operating Temperature Range T A 0 to +75 °C
Storage Temperature Range T ) °C
Plastic Package g -65 to +125
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MC1437P (continued)

43

INPUT
LAG2

0 outpPur
LAG 2

9-17

CIRCUIT SCHEMATIC
INPUT LAG 1
V+O 14 on
Rg Rg Rys
ﬂk{ 10 k 10 k Zﬂik
il 0g 013
R, IR,
2 :( 25k | g Wk I 1 Rig OUTPUT 1
INPUT 10 < 1k
LAG 10— 1, 03 s o 12
NON-INVERTING ag 013
‘ OUTPUT 1
INPUT ! - "
INVERTING 3 - I:
INPUT 1 0,3 K g
Riz 10k 75 ,
0
Ryp 10k Ry3 v-
INVERTING D1 Ry o
INPUT 2 X 1 .
>——| 12
NON-INVERTING 6 (S Q OUTPUT 2 LAG
INPUT 0 4 5 5 3 . o
INPUT O 0y 03 15
02
LAG 2 R R 1 N R
1 2 73 30 k OUTPUT 2
/KT $25k Rg 10 k 1k
: 0, i
9 ® Ry B
R R 4
6 5 20 k3
10 k 10 k
v+O 14 3
INPUT LAG 2
8 O—++
OUTPUT1
INPUT 1 >-—o1z
30— -
v+
V=10 o EQUIVALENT CIRCUIT
5 O————f
| OUTPUT 2
INPUT 2 >—o 2
6§ 0——




MC1437P (continued)

ELECTRICAL CHARACTERISTICS (each amplifier)
(V¥ =+15Vdc, V™~ = —15 Vdc, Ta = 259C unless otherwise noted)

Characteristic Definitions (linear operation) Characteristic Symbol Min Typ | Max Unit
Open Loop Voltage Gain AVOL -
(RL = 5.0k, Vout = 10 v, 15,000 | 45,000 -
Ty = 0°C to +75°C)
et Tredant
Output Impedance zout 114
(f = 20 Hz) - 30 -
Input Impedance Zin kQ
(f = 20 Hz) 50 150 -
Output Voltage Swing vout vpe ak
(RL =10 kQ) +12 14 -
Avem % Input Common Mode Voltage Swing [STN 8.0 +10 - Vpeak
i
Fout Common Mode Rejection Ratio CMrei 65 100 - dB
CMeej = Avem -~ AvoL
e Input Bias Current Ib LA
2 I, L (T, = +25°C) - 0.4 1.5
= p-L1x2 A
! b= T2 ), (T, =0°C) - - 2.0
Input Offset Current Iio uA
6= (Iio = I‘ - 12) - 0.05 0.5
= aio = 11 - IZ’ Tp = 0°C) - - 0.75
(lio=ll-12’ TA=+75 C) - - 0.75
Input Offset Voltage vio mV
Vig (TA=25°C) - 1o 1.5
i
L Vout=0 (T, =0°C, +75°C) - - 10
Ry Step Response
Di;o% Ry Gain = 100, 5% overshoot, t - 0.8 - us
R, =1k, R, = 100 k2, ty - 0.38 - us
¢ 2 P
Ry = 1.5kR, C, = 100 pF, C, =3.0 pF av /it @ - 12 - V/us
Gain = 10,, 10% overshoot tf - 0.6 - us
R, = 1k2, R, = 10k2, tha - 0.34 - us
R3 =1.5kQ, C1 =500 pF, C2 =20 pF dvout/dt - 1.7 - V/us
L) C B
\\ OVERSHOOT 2 Gain = 1, 5% overshoot ti - 2.2 - us
\v-SLEWHATE Rl=10 kQ, R2=10 kQ, tpd - 1.3 - s
N Ry = 1.5k®, C, = 5000 pF, C, =200 pF av, Jdt ® - 0.25 - V/us
Average Temperature Coefficient of
Input Offset Voltage TCyio uv/°c
(Rg =509, T, =0°C to +75°C) - 1.5 -
(Rs =10kQ, TA = 0°C to +75°C) - 3.0 -
Average Temperature Coefficient of
Input Offset Current TCy nA/°C
(T, =0° to +25°C) 1o - 0.7 -
(TA = +25°C to +75°C) - 0.7 -
" DC Power Dissipation PD mw
(Power Supply = 15V, Vout = 0) - 150 225
Positive Supply Sensitivity uv/v
+ - 1
= Vout Vi SENSTIVITY =S (V" constant) st - 10 200
avilavol) Vout
Negative Supply Sensitivity - uv/v
(V" constant) S - 10 200
@© dv, /dt = Slew Rate
MATCHING CHARACTERISTICS
Same characteristic definitions Open Lo 1ta; i - - -
as shown for each amplifier above. P °p Voltage Gain AvoL1vor2 1.0 daB
Input Bias Current Ibl'xbz - 20.15 - nA
Input Offset Current Iiol.lioz - +0.02 - uA
Average Temperature Coefficient TCHOI-TCnoz - 0.2 nA/°C
Input Offset Voltage Viol-viaz - 0.2 - mV
Average Temperature Coefficient TC Viol'TCIoz 0.5 nv/ec
Channel Separation e
(f = 10 kHz) out 1 - 90 - dB
Sout 2
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MC1437P (continued)

TYPICAL OUTPUT CHARACTERISTICS

FIGURE 1-TEST CIRCUIT
V¥ =416 Vdc, V™ = —15 Vdc, Ta = 25°C

oUTPUT
Ry FIGURE | CURVE [VOLTAGE TEST CONDITIONS NOISE
MV NO. NO. GAIN R1() Ra(Q) | R3(Q) | Cq(pF) | Cp(pF) | (mV rms)
R3
2 1 1 10k 10k 15k 5.0k 200 0.10
2 10 10k 100k | 15k 500 20 0.14
3 100 10k 1.0M 15k 100 3.0 0.7
Ry 4 1000 10k | 10m 0 10 3.0 5.2
O~
3 1 1 10k 10k 15k 5.0k 200 0.10
o 2 10 10k 100k | 15k 500 20 0.14
3 100 10k 1.0M 15k 100 3.0 0.7
4 1000 1.0k | 1.0M 0 1 3.0 5.2
— 4 1 AvoL 0 ® 15k 5.0k 200 55
2 AvoL 0 m 15Kk 500 20 10.5
C2 3 AyoL 0 ® 15k 100 3.0 21.0
= 4 AvoL 0 @ 0 10 3.0 39.0
5 AyoL 0 @ @ 0 3.0 -
FIGURE 2—LARGE SIGNAL SWING FIGURE 3—VOLTAGE GAIN versus FREQUENCY
versus FREQUENCY
14
. IR NS m o i [T
T 10 1|/ 1l CURVE4 N
&
< 50 CURVE 1 2N 384 w0
= 60 \ =l
Z 40 N Zz 4 2 S
w <C N
£ 2'3 s sl i 3
B o 30
1 <
zeizs m
= V. o
2-4.0 y, > 20 2 N
5-6.0 / 4 <
©.-80 / 10
3-10
_ S 0
_:i f L] 5 1 N
10 100- 1.0k 10k 100 k 1.0M 10 100 1.0k 10k 100 k 10M
f, FREQUENCY (Hz) f, FREQUENCY (Hz2)
FIGURE 4—-OPEN LOOP VOLTAGE GAIN FIGURE 5—POWER DISSIPATION
versus FREQUENCY versus POWER SUPPLY VOLTAGE
100 500
ﬂl 250¢C
{] N l” N AN N 300 50%¢
80 750¢C
& CURVE 1 q 2 \\3 ™ 4| ™ =200 Vout = 0 VOLT /'
= £
: N NJ| \\\ = ]
s 60 N Nl e = 100 >a ¥
& N I I = ~ =
< N N \ 7] Z :
= s ™ ™N 2 e =
o 4 q o 50 5
% ™N ™ ] 7 3
= N | \\ R CAUTION: ADDITIONAL POWER =
z T N 2 DISSIPATION RESULTING FROM
2 2 DRIVING LOW IMPEDANCE LOADS |
/ MUST BE ADDED TO THE ABOVE
N CURVE
0 b 10 1 | | | |
10 100 1.0k 20k 5.0k10k 100 k 1.0M 40 60 80 10 12 14 16 18

f, FREQUENCY (Hz2)

V* AND V™ POWER SUPPLY (Vdc)



MC1437P (continued)

FIGURE 6—VOLTAGE GAIN
versus POWER SUPPLY VOLTAGE

100
@
= =250
s Ta = 259C
g " /
w
<«
<€
5 /
o
> 80
o
o
o
- /
=
£ /
s 70
2 /
>
<<
60
0 5 10 15 20
v+ AND V~, POWER SUPPLY VOLTAGE (VOLTS)
FIGURE 8—INPUT OFFSET VOLTAGE
versus TEMPERATURE
—+0.6
>
E
w404
IT] T~
=
E) T~
2 N \
g 0 \‘
= o~
o
E02 \\\
2
S
0.4
2
=
—-0.6
2
3
-0.8
-60 —40 -20 0 +20 +40 60 +75

Ta, AMBIENT TEMPERATURE (°C)

FIGURE 10—INDUCED INPUT SIGNAL
(CHANNEL SEPARATION) versus FREQUENCY

100
g
>
2
o
2 10
o
@ 7
[ V4
b=
2
=
a
3]
S 10
o
E Z
X .

g 3

0.1

100 1.0k 10k 100 k 1.0M

f, FREQUENCY (Hz)
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CMV;,, COMMON MODE VOLTAGE SWING (VOLTS)

FIGURE 7-COMMON SWING
versus POWER SUPPLY VOLTAGE

18
16 /
14
12 ThY; = ~
- V /
10 v ]
8 A /
///H:M‘Ii"
6
4
2
0
0 5 10 15 20
v* AND V—, POWER SUPPLY VOLTAGE (VOLTS)
FIGURE 9—OUTPUT NOISE VOLTAGE
versus SOURCE RESISTANCE
100
C1=10pF C3=3.0pF R3=0
< [OPENLOOP -+
(3
w ]
g |
= 10 Ay=1000 C;=10pF Cp=3.0pF R3=0 o
g = mai P
w i T TP
2 I EEE T 1T
2 Ay =100 Cq=100pF Cp=3.0pF R3=15k
’5 ] 1 111 L e
E 10 I ] L]
3 ; s e e o }
5 =~ 1 Ay =10 Cq=510pF Cy=20pF R3=15k T2
>g [AV=10 Gy =0.005F Cp=200pF Ry=1.5k —~—]
L O ==l \
0.1 o 0 I R H
100 1.0k 10k 100 k

Rg, SOURCE RESISTANCE (OHMS)

— [INDUCED INPUT

SIGNAL(einZ) g‘

Vourlde) = ov

Induced input signal (uV of induced input signal in amplifier #2
per volt of output signal at amplifier #1)

eout = €iny (1+ ’;_;), where e gt is the component of

eouty due only to lack of perfect separation between the
two amplifiers.




OPERATIONAL AMPLIFIER 1

OPERATIONAL AMPLIFIERS

MC1439G

. . . designed for use as a summing amplifier, integrator,
or amplifier with operating characteristics as a function
of the external feedback components.

Typical Amplifier Features:

o Low Input Offset Voltage — 2.0 mV typ
o Low Input Offset Current — 100 nA max

Swing at 10 kHz min

® Slew Rate — 34 V/us typ

(e

Lead 4 connected to case

® Large Power-Bandwidth — 20 Vp-p Output CASE 96
(TO-99)
e Output Short-Circuit Protection "GTSURFIX
® Input Over-Voltage Protection
o Class AB Output for Excellent Linearity
MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)
Rating Symbol Valuve Unit
Power Supply Voltage gt tig zgg
Differential Input Signal Vin V' Volts
Common Mode Input Swing CMVin Vv Volts
Load Current IL 15 mA
Output Short Circuit Duration ts Continuous
Power Dissipation (Package Limitation) PD 680 mW
Derate above 25°C 4.6 mw/°C
Operating Temperature Range TA 0 to +75 °C
Storage Temperature Range Tstg -65 to +150 °C

CIRCUIT SCHEMATIC

EQUIVALENT CIRCUIT

70-

v 4 <]j $53k >
- Ol —CE B
! <
1€
Pt

INPUT LAG
bt t
INVERTING INPUT
Zc—‘;‘;" I/ 1k 1k !
‘ A 500 500
1K h 4 $ %k
3o—an 3 \ 4

NON-INVERTING INPUT

50—
OUTPUT LAG 850

AAA

Sk
V- 6k 1 18k
10

o - +
DUTPUT 3Zin N
-0 s out

INVERTING

20

30— =
NON
INVERTING

/

v ouTPUT
S o VR

*PATENT PENDING
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MC1439G (continued)

ELECTRICAL CHARACTERISTICS (v*=+15 Vde, V== ~15 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Definitions (linear operation) Characteristic Symbol Min | Typ [Max:| Unit
Open Loop Voltage Gain AVOL . o k00,000 -
AvoL = g ARy, =2.0k2, V=210V, 5,000 [100, -
’ T, = 0°C to +75°C)
b - T Output Imped kR
in 3 put Impedance
4 (£ = 20 Hz) out - 2.0 | -
= = Input Impedance Zin kQ
(£ = 20 Hz) 100 | 300 | -
Output Voltage Swing A4
(R, = 10k2) out s2 | a4 | - peak
(RL =2.0kQ) +10 +13 -
Power Bandwidth Ppw kHz
(A =1, R =2.0ke, 10 50 | -
THD = 5%, V, =20V, )
"i“ 2 Input Common Mode Voltage Swing CMvin +11 +12 - peak
3 Cout
= +H1V A ‘mn s oots :
ejn 3 VeM = Common Mode Rejection Ratio CMrej 80 100 - dB
-1y CMrei = Aycm — Avod for gain in dB
I - 2 Input Bias Current Ib LA
5 I +1, (T, =+25°C) - 0.20 | 1.0
he==—j] L =—% @, =00 - Joz |15
2 Input Offset Current Ii o nA
lho—=_-] (Iio = Il - 12) - 20 100
ho==— 8 (=1 ~1p Ty =0 Cz - - |10
(I, =1y - Iy, T =+75°C) - - 150
Input Offset Voltage io mV
(T, = 25°C) - 2.0 |17.5
(TA =0°C, +715°C) - - 10
Step Response
’ Gain = 100, no overshoot, tf - 700 - ns
{ Ry = 1.0k, Ry = 100 ke, R3 = 1.0 ke, tpd - 100 | - ns
# 1R4 =10k, Rs = 10 k,* C1 = 2200 pF dAVout/dti - 34 - V/us
A/ i 100, no overshoot, tf - 700 - ns
R1= .Okﬂ Rg = 100k, Rg = 1. Okﬂ tpd - 100 - ns
Ry = 10kQ, Rg = =,* C] =2200 pF ‘ dVout/dti - .7 | - V/us
Gain = 10, 15% overshoot, ) tf - 600 - ns
Ry Ry =1.0kQ, Ry = 10kQ, R3 = ‘ tpd - 80 - ns
Ry = 1.0k, Rg = 10 k,* cl = dVoyt/dtt - 6.25 | - V/us
Gain = 10, 15% overshoot,” tg - 6000 - ns
\ R1—10k9 Rg = 10 kQ R3—10k9 tpd - 8 - ns
\ OVERSHOOT Rg=- 1.0kQ, Rg= ==t C} = 2200 pF dVout/dtt - L1 | - V/us
N\~ SLEW RATE ’ Gain = 1, 15% overshoot, tg - 400 | - ns
\ 1-1om Ry = 10k, R3 = 5.0 k@, tpd - 80 - ns
\ | Ry = 390 @, Ry = 10 ka,* Cy = 2200 pF ) | dVone/dtt - 42 | - V/us
- Gain = 1, 15% overshoot, tg - 400 - ns
Ri=10kQ, Ry = 10k, R3 = 5.0 kg2, tpd - 80 | - ns
Rq = 390 Q, Rj = =,* C1 = 2200 pF dVgut/dtt - 1.4 | - V/us
Equivalent Input Noise Voltage (Open Loop) e, nVv/ (Hz)l/ 2
(Rg = 10 k2, Noise Bandwidth = 1.0 Hz, - 30 -
f=1,0KkHz)
Average Temperature Coefficient of TCVio uv/ec
Input Offset Voltage
(Rs = 50Q, TA = 0°C to +75°C) - 3.0 -
(Rg £ 10kQ, T, = 0°C to +75°C) - 5.0 -
DC Power Dissipation PD mW
(Power Supply = 15 V, Vout = 0) - 90 200
5 V' SENSITIVITY =§ Positive Supply Sensitivity s* uwv/v
2| (V" constant) - 50 200
6 Vout Negatwe Supply Sensitivity s” wv/v
pud 3] 2 o AVgy (V constant) - 50 200
v aVsTayol

*To improve performance, development is in process to include resistor R,

the device chip. Available after September 1968.
Idvout/dt = Slew Rate

5;—.10 kQ on
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MC1439G (continued)

TYPICAL OUTPUT CHARACTERISTICS
(V¥ =+15 Vdc, V™ = -15 Vdc, Ta = 25°C)

TEST CONDITIONS (FIGURE 1)
FIGURE | CURVE | VOLTAGE *
R1(Q) | R2(Q) | R3(Q) | Ra(2) | R5*(Q2 Cq(pF
oo oy A 1 1 2 )l 3l )| al )I 5*( )[ 1(pF)

2 1 1.0 10 k 10 k 5.0 k 390 10k 2200
2 1.0 10 k 10k 5.0 k 390 oo 2200

1 AvoL 0 o o o oo o]

2 1000 1000 1.0M 1000 0 =] 10
3 3 100 1000 100 k 1000 10k oo 2200
a 10 . 1000~ 10k 1000 1.0 R\ oo 2200
5 1.0 10k | 10k 5.0 k 390 o 2200

1 AvoL o oo o o o o
4 2 AvoL s} oo 0 10 k oo 2200
3 AvoL o oo o 390 oo 2200

*To improve performance, development is in process to include resistor Rg =10 k2 on the device chip.
Available after September 1968.

FIGURE 2 — POWER BANDWIDTH

FIGURE 1 — TEST CIRCUIT (LARGE SIGNAL SWING versus FREQUENCY)
2 S TTTT0
10 ”l N RL = 1.0k
Z 80 m
s 60 curve 2\ \J1
s a0 NN
g 20 ANY
S50
g 2 Z
E -4.0 7
S -6.0
§ 80 c.'.'.RVEZ 1
L ],
_]Z //
10 100 1.0k 0k 100k 1.0M

f, FREQUENCY (Hz)

: FIGURE 4 — OPEN LOOP VOLTAGE GAIN
FIGURE 3 — VOLTAGE GAIN versus FREQUENCY versus FREQUENCY

120 TTTI 12 T
CURVE 1 CURVE 1
100 iy 100 2
J
NG = N " \\
3 g Z w0 &
= ™ = NN ™
z N =
=3 2 ]
S 60 w60 RS
us il e N 2
< 3 N = NN
= o4 NG 3 40
=] \ N > N
> 3 ™
3 4 N S !
S 2 . S 3N
< i \ Ed \\
0 5 I, o N
N
-20 “J -20
100 1.0k 10k 100 k 1.0M mnom 10 100 1.0k . 10k 100 k .0M
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
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MC1439G (continued)

NORMALIZED Vijo, INPUT OFFSET VOLTAGE (mV)
=3

FIGURE 5 — INPUT OFFSET VOLTAGE

versus TEMPERATURE

e
o

//

'
o
o

Slope can be either polarity.

L
=

25 50 75
TA. AMBIENT TEMPERATURE (°C)

FIGURE 6 — INPUT OFFSET CURRENT

versus TEMPERATURE
z 2
£
=
=
w
o«
o
310
]
2
g
e E—
5 0
o
=
S
= Slope can be either polarity.
3 -10 ’
N
-
<
=
3
2 2
0 25 50 75
TA, AMBIENT TEMPERATURE (°C)
FIGURE 8 — INPUT BIAS CURRENT
versus TEMPERATURE
300
=
< 250
=
=
w
I ———
o«
>
o
g 200
@
=
=2
] Slope can be either polarity.
5150
100
0 25 50 75

TA. AMBIENT TEMPERATURE (°C)
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POWER DISSIPATION (mW)

2)

en, EQUIVALENT INPUT NOISE (nV/.

FIGURE 7 — POWER DISSIP

ATION

versus POWER SUPPLY VOLTAGE

” Z //<AFEOA:E é/REA %/?/ Z
RATING A
500 /ATREDU;EDTEMPERATURE/ /
A Y
300
200

//
Vout=0
IOUL

d

V/
7 //
V

50 //
30

SAFE OPERATING AREA

(0 to +750C)
10L
10 12 14 16 18 20

V+ AND V-, POWER SUPPLY VOLTAGE (VOLTS}

FIGURE 9 — SPECTRAL NOISE DENSITY
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OPERATIONAL AMPLIFIERS
OPERATIONAL AMPLIFIER

MC1520

. . . designed for use in general-purpose
or wide band differential amplifier appli-
cations, especially those requiring differ-

CASE 72
ential outputs. (TO-91)
Lead 3 connected to case “F" SUFFIX
CASE 71A
G’ SUFFIX
Typical Characteristics: MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Ratin Symbol Value Unit
e Differential Input and Differential Out- 9 Y
put Power Supply Voltage vt +8.0 Vdce
' -8.0
© Wide Closed-Loop Bandwidth; 10 MHz Differential Input Signal Vin +8.0 Vde
A Load Current ILI’ ILZ 15 mA
e Differential Gain; 70 dB
Power Dissipation (Package Limitation) PD
® High Input Impedance; 2.0 megohms M;g;&a:bove 25°C i?g m@‘/”.c
Flat Package 500 mW
o Low Output Impedance; 50 ohms Derate above 25°C 3.3 mw/°C
Operating Temperature Range T A -55 to +125 °C
Storage Temperature Range T stg -65 to +150 °C
FIGURE 1 — CIRCUIT SCHEMATIC FIGURE 2 — EQUIVALENT CIRCUIT
5] @fl ek o o
c1 o c+9 €20 ov+
4 L]
526k S
%0 35S ) 4 J _ o @ [3] COMPENSATION
11k Ié 11k by v ""}“(1,
o oUTPUT
Tk < ol @ 2
3658k o)
eyt v L] - sk ouTPUT - ®
® 8 a 175k 1175k |OUTPUT fin OuTPUT
S0 e o' ¥ Joln
4% 74k 74k | 74x 17 W ® INTE)
! k o
N| % |\| o]} > ®
ol Soss 4 | 3 @ [&] comPeNsATION
$ 700 w2
V onE
S 3 L
70 167k 167k 3 Yy B3 zz}% Y ]}300
- 1
a0 300
®bwe 2 eESv- St sGiebobinpiriiined
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MC1520 (continued)

SINGLE-ENDED ELECTRICAL CHARACTERISTICS
(vt=+60 Vdc, V™ = —6.0 Vdc, Tp, =25°C unless otherwise noted)

Characteristic Definitions (@ Characteristic Symbol Min Typ Max Unit
Open Loop Voltage Gain AVOL 1000 1500 2500 v/v
Z.uﬂ.J (-55°C = TA = +125°C) 60 64 68 dB
ein  |Zin eout Output Impedance Z ohms
I—L' ) g (€ = 20 Hz) out - 50 100
= = Input Impedance in megohms
(f = 20 Hz) 0.5 2.0 -
o——
7 o Output Voltage Swing v out +3.5 4.0 - Vpeak
) '> 92 Ry =7.0kQ (Figure 8)
AVOH = | put Mode Voltage Swi cMy 2.0 3.0 - v
nput Common e ge Swing in £2. £3. peak
&in eout
Common Mode Rejection Ratio CM__. 15 90 - dB
= My =AveM—AvoL =  GainindB el
Input Bias Current Ih A
I + 1,
@, = —g—), T, = +25°C - 0.8 2.0
i} Oﬁ—r
— Input Offset Current L nA
12 0= 0=, - io - 30 100
(I, =1 - I, Ty =-55°C) - - 200
(Ii°= 1-12, TA=+125 C) - - 200
o——-
Vio Vour=0 Input Offset Voltage o mV
_E_"‘“ TA =25°C - 5.0 10
AA Step Response
R2 Gain = 1.0, 10% Overshoot 4 80 ns
R; =10k tp " 70 ns
Ry = 10ke dv/dt © - 5.0 - V/ps
RB =5.0kQ
Cs =39 pF
Gain = 10, 10% Overshoot t 80 ns
Ry = 10 ke tf 70 ns
pd
Ry = 100k v, /@ - 15 - V/us
R3 =10 kQ
CS =10 pF
Gain = 100, No Overshoot & 80 ns
Rl= 1.0kQ tpd 70 ns
l—tf R, = 100 k@ av_ /dt ® - 30 - V/us
10% — Ry = L.OkQ
50% —  400mV
€out o Cg=1.0pF
\ OVERSHOOT| / Open Loop, No Overshoot ti 180 ns
AN R =500 tod 70 ns
\ seweate ), < av, @ - 35 - V/us
\\\ RS =50Q
CS =0
o
v Bandwidth: - MHz
out Open Loop (Figure 4) - 2.0 -
Closed Loop (Unity Gain) - 10 -
i (Figure 5)
M
Vain) = g
Avou Vo Input Noise Voltage (Open Loop) Vn(in)
50 (5.0 Hz - 5.0 MHz) - 11 15 uV(rms)
1 £
Average Temperature Coefficient of TCV. wv/°c
Input Offset Voltage b
(RS =509, TA = -55°C to +125°C) - 2.0 -
DC Power Dissipation PD mw
out = 0 - 120 240
Power Supply Sensitivity st uv/v
(V£ Constant) - 250 450

@ Al definitions imply linear operation.

()] dvout/ dt = Slew Rate
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MC1520 (continued)

DIFFERENTIAL ELECTRICAL CHARACTERISTICS
(V* =+6.0 Vdc, V™~ = —6.0 Vdc, Tp = 25°C unless otherwise noted)

Characteristic Definitions Characteristic Symbol Min Typ Max Unit
Gain A 2000 3000 5000 _
(Open Loop) voL 66 70 14
Input Impedance Zin
o—— | (f = 20 Hz) 0.5 2.0 - megohms
in, Zin eout, Zout Output Impedance Z ot
o) o (f = 20 Hz) - 100 200 ohms
Common Mode A\ Vdc
Output Voltage out(CM) -0.5 0 +0.5
Output Voltage Swing v
R, =7.0kQ out £7.0 | 8.0 - Vpeak

TYPICAL OUTPUT CHARACTERISTICS (V+=+6.0 Vdc, V™= —6.0 Vdc, unless otherwise noted)

TEST CIRCUIT
FIGURE 3- LARGE SIGNAL SWING R1
versus FREQUENCY INVERT O——AAA

©
o
=

— 6.0 NON-INVERTING
=
o 40 q N
> N 1
z CURVE 4 CURVER\ N \
o 2.0 y \
<
5 M- N
g 0 LT A
5 AL~
= -20 < TEST CONDITIONS NOISE
=1 “ ‘ FIGURE | CURVE MODE VOLTAGE OUTPUT
o 4 0 A L / NO. NO. GAIN Ry () Rz Q) R3(2) Cs (pF) mV, rms
x -4
é 1 INVERTING 100 10k 100k 10k 10 20
_840 2 INVERTING 10 0k 100k 10k 10 055
3 3 INVERTING 1.0 10k 10k 50k 39 017
—8~0 ‘u k ‘Uu k l 0 M 10 M 4 NON-INVERTING 10 - 10k 10k 39 017
100 10k [
f, FREQUENCY (Hz) 1 NON-INVERTING AvoL 0 = 50 10 10
N 2 NON INVERTING Avol o = 50 10 20
- 3 NON-INVERTING AvoL 0 o 50 39 52
FIGURE 4 - OPEN LOOP VOLTAGE GAIN
1 NON-INVERTING 100 100 10k 100 1.0 20
5 2 NON-INVERTING 10 10k 91k 910 0 055
70 3 NON-INVERTING 1.0 Cd 10k 10k 39 017
Y A
N N
60
N \ N \
\ N| CURVE 1 N
g 50 N \‘l\
E N N \ FIGURE 5- CLOSED LOOP VOLTAGE GAIN
N N
S 4 N N versus FREQUENCY
=] 3 60
< \
ar \ —
g \\ [
~ N
3 N N z CURVE 1 [}
=) N N < N
> N o N
< 20 uc_, 2 N
< 2
N 5 N
10 ¥ S 0
\ : 3
\ z L \ﬂ
0 -20
0.1k 10k 10k 100k 1.0M 10M 1.0k 10k 100k 10M 10M 100M
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
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MC1520 (continued)

TYPICAL CHARACTERISTICS

FIGURE 6 - POWER DISSIPATION

FIGURE 7 - OPEN LOOP VOLTAGE GAIN

versus POWER SUPPLY VOLTAGE versus SUPPLY VOLTAGE
1000 70
800 o
o
60
2
400 = /
&
g 50
H -
£ 200 =
= =
o =
2 S
£ g [
@2 100 w w <
g w0 p e g 5
« ya P4 P4 o 30
£ 60 V4 2 2 >
g v a a 2
& / s z
Iy 7 20
20 / SAFE OPERATING AREA ©
(~8550C t0 +1250C)
10 0
20 30 40 50 60 70 80 - 90 2.0 40 6.0 8.0
V*and V-, POWER SUPPLY VOLTAGE (Vdc) V*and V- SUPPLY VOLTAGE (Vdc)
FIGURE 8 - SINGLE ENDED OUTPUT VOLTAGE FIGURE 9 - OUTPUT NOISE VOLTAGE
versus LOAD RESISTANCE versus SOURCE RESISTANCE
10 1000
= Cs
[ R2
I o
8.0
/ "g 100 2Ry iﬁa i =
i / EHTT & i
E 6.0 § Open Loop
< = Cg=0pF R
& -t 0 =—2
H] / 2 10 AV=Ry L
fa 5
5 / [ = HE=
E w0 L/ 3 Cs=1.0pF 0d
o = | R3= R1R2
2 2 R1+R2
S —
- > 10 L
20 Cs=10p 20 d8f— Rs = R3 THH
1 et THT
/ 11 BiE
C5 =39 pF | — 1T “h
0 01 Il
6.0 k 8.0 k 10k 100 1.0k 10k 100k 1.0M

4.0k
RL, LOAD RESISTANCE (OHMS)

20k
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' OPERATIONAL AMPLIFIER \ OPERATIONAL AMPLIFIERS

MC1530
MCI1531

Lead 4 connected to case

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

external feedback components. C(#?)Eg-ﬁ
CASE 71 “F” SUFFIX
“G" SUFFIX
Typiwl Ampliﬁer Features: MAXIMUM RATINGS (T = 25°C unless otherwise noted)
Ratin, Symbol Value Unit
o Excellent Open Loop Gain Characteristics 9 Y
AVOL =74 dB typical Power Supply Voltage V+ +9.0 Vdc
AyQL stability = £1.5 dB from Power Supply Voltage V- -9.0 vde
0, 0
-55°C to +125°C Differential Input Signal Vin +5.0 Vdc
® Low Temperature Drift — +3.0 uV/°C Load Current 1 10 mA
® Large Output Voltage Swing — Power Dissipation (Package Limitation)|  Pp
Typically £5.0 V @ £6.0 V Supply Metal Can 680 mw
Derate above 25+ C 4.6 mw/°C
® Low Output Impedance — Flat Package 500 mwW
Zout = 25 ohms typical __Derate above 25° C 3.3 mW/°C
Operating Temperature Range T A -55to + 125 °C
o High Slew Rate — typically 4.5 V/us =
@ AV =10 Storage Temperature Range Tstg -65to + 175 C
EQUIVALENT CIRCUIT
MC1530 (STANDARD INPUT) (BOTH TYPES) MC1531 (DARLINGTON INPUT)
100 09 6 8007 AG LEAD 10009 6 80 07
? ? ? i ? COMPENSATION () COMPENSATION ?? ! ? R
R I R 109 5K
7.75K 7.75K| ¢ 0 5K : 7 ] 0
"_‘ R D—-KQH Ty
Q | @ 6!: Rio )
30K + NON-
oUTPUT UTPUT
. . R 2 o O——— INVERTING | ._?
2 15K 5
INPUTS
2 R 32k| Re J 2
i - Q
i IR ? 03
Rzl D, Ds
R .Y
2265 20, g ,
30 &4 O crouno V= 3 O4
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MC1530, MC1531 (continued)

ELECTRICAL CHARACTERISTICS (v*=+6.0vdc, V™

= —6.0Vdc, T = 25°C unless otherwise noted)

Characteristic Definitions (linear operations ) Characteristic Symbol Min Typ | Max Unit
Open Loop Voltage Gain AvoL v/v
(TA = -55.to + 125° C) MC1530 4500 5000 12500
MC1531 2500 3500 7000
AygL= out MC1530 73 74 82 dB
i s Fin MC1531 68 71 7
€, | out Output Impedance Zout ohms
L eout (f = 20 Hz) MC1530 - 25 50
' MC1531
= = Input Impedance in ohms
(£ = 20 Hz) MC1530 10k 20k -
MC1531 1.0M 2.0M -
v+ i
o—- Output Voltage Swing \'2 v
ovqj- (R, = 1.0K ohm) MC1530 out 4.5 | 5.2 - peak
= V V- MC1531
e, Input Common Mode Voltage Swing CMV, \'Z
Ayem= B2 MC1530 in 2.0 | £2.7 - peak
eout MC1531 +2.0 2.4 -
‘ou
oM .= A A Common Mode Rejection Ratio CM_ . dB
rej = Avem ~ AvoL MC1530 rel 70 75 -
MC1531 65 65 -
Input Bias Current Ib uA
I + 1
s T ="1""72) MC1530 - 3.0 10
o > ° L MC1531 - 0.025 | 0.150
120 1 M Input Offset Current I'o nA
MC1530 b - 0.200 | 2.0
IL =1, -L MC1531 - 0.003 0.025
io” "1 "2
v, 71 5 Input Offset Voltage [vio[ mV
ol + v MC1530 - 1.0 5.0
= 1 out ~ MC1531 - 3.0 10
e Step Response
" R Gain = 100, 0% overshoot t - 0. 60 - us
50% 2 f
Rl = 1.0k ohm R2 =100 k ohm "pd - 0.30 - us
[ Ry = 1.0k ohm C, = 1800 pF av /it © - 17 - V/us
l—t;  O—AAA—
f fGain =10, 10% overshoot te - 0.24 - us
R, = 10 k ohm R, = 100 k oh t - 0.18 -
wnv 3, | & o %a o pd ue
5T Ry = 10k ohm C, = 6800 pF av /at @ - 4.5 - V/us
90%
TR = Gain =1.0, 5.0% overshoot t - 0.20 - us
\  OVERSHOOT R, = 10k ohm R, = 10 k ohm t - 0.16 - us
1 2 pd
¢ SLEW RATE Ry = 5.0k ohm C, = 33,000 pF dv_ /dt [©) - 1.0 - V/us
-
00 7 Input Noise Voltage Vn(in) ;LVrms
(Open Loop, 50 ohm MC1530 - 10 -
_ 1 source, BWOL = 5.0 MHz) MC1531 - 20 =
Average Temperature Coefficient of TCVio uv/°c
Input Offset Voltage
25°C to + 125° C MC1530 - 3.8 -
-55° C to +25° C - 8.0 -
25°C to + 125° C MC1531 - 11 -
-55°C +25°C - 20 -
D. C. Power Dissipation PD mwW
(Power Supply = +6.0 V, V.= 0) - 110 150
s Vout v+ SENSITIVITY = § Positive Supply Sensitivity s* wv/v
Aya) - (V" constant) - 100 -
svoL volﬂ . P = -
; Neg&tlve Supply Sensitivity S wv/v
= V™ (V" constant) - 100 -

dt =
Dav /dt = Slew Rate
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MC1530, MC1531 (continued)

TYPICAL OUTPUT CHARACTERISTICS
V¥ =+6.0 Vdc, V™ = —6.0 Vdc, Ta = 25°C)

FIGURE 1 — TEST CIRCUIT

TEST CONDITIONS OuTPUT
FIG. | CURVE | voLTAGE | DEVICE NOISE

NO. NO. GAIN R1(Q) | R2(2 | R3@ [ calpP) | (mvrms)
Ry 1 100 MC1530 1.0k 100 k 10k | 1800 35
A 100 MC1531 1.0k 100 k 10k | 1800 34
VW 2 2 10 MC1530 10k 100 k 10k 6800 48
10 MC1531 10k 100k 10k 6800 48
3 10 MC1530 10k 10k 50k | 33000 34
10 MC1531 10k 10k 50k | 33000 7.0
1 100 MC1530 10k 00k 10k | 1800 35
100 MC1531 1.0k 100k 10k | 1800 34
3 2 10 MC1530 10k 100 k 10k 6800 48
10 MC1531 10k 100k 10k 6800 48
3 10 MC1530 10k 10k 50k | 33000 34
10 MC1531 10k 10k 50k | 33000 7.0
1 AVOL MC1530 0 = 0 1800 7.6
AvOL MC1531 0 o 0 1800 19.0
4 2 AvoL MC1530 0 I~ 0 6800 55
AvoL MC1531 0 o 0 6800 15.0
3 VvoL MC1530 0 o 0 33000 5.0
AvoL MC1531 0 o 0 33000 | 110

FIGURE 2 — LARGE SIGNAL SWING versus FIGURE 3 — VOLTAGE GAIN versus FREQUENCY
60 FREQUENCY
_u ] , I I
£ 40 40 Ny
o 30 = \~
£ 2 CURVE 3N\~ 1 = N
& = 2
g5 T~ S 2
> /] b
5 20 IS 3
e B ! 2o 5
>§ -5.0 f
-6.0 LL
-10
1.0k 10k 100 k 1.0M 10M 100 1.0k 10k 100k 10M 10M
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
FIGURE 4 - gBPEh(IIlIJ-SIngVOLTAGE GAIN versus FIGURE 5 — ng\AJcR_?A’ﬁ&IEBus ROLLOFF
I .
100 “| T T 100 [T T TT1101
NO COMPENSATION N =¥
= N
s N - ﬂ‘ § 0 | AVo
:E; 60 CURVE 3\\ ] Z\N 1\ \\ § w \ 10%
3 N \L 5 Ny At
5 NN N
E:l N \ z 5 N \
Z hs ™ 0.0 P g
\..
\N
100 10k 10k 100 k 1.0M 10M 0.001 0.001 0.01 0.1 10 10
f, FREQUENCY (Hz) C4 CAPACITANCE (4F)
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MC1530, MC1531 (continued)

FIGURE 6 — VOLTAGE GAIN versus POWER

FIGURE 8 — POWER DISSIPATION versus

SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
w80 T 1000 s AT RS 25
g TA = 259C 800 SN NANIN ?l
= w MC1530 600 AFE OPERATING AREA N\
Q
> i 400 4
A :
S= 7 £
== 200 3
S350 ,/ AN AANNSISSINN NN S
C{@ s <
2 @ 10 L w $ 3
> = — < 2 -
< 30 Z 80 x &
20 40 . 60 80 10 = 60 —~ F
V* and V=, POWER SUPPLY VOLTAGE (VOLTS) 2 a0 P4 w
g /
FIGURE 7 — COMMON MODE SWING versus POWER g .
- SUPPLY VOLTAGE =
] 7.0 T S
5 60 —CMVjq MC1530 — = g% £
o \‘ =
550 =R 6.0
g% 40 + CMVin MC1530 e 20
o -
zzw \ =
=2, ey +OMV: MC1531 - 20 SAFE OPERATING AREA
2" pid e ) (-850 to +1250C)
8% = |
£ = | —cmvinMcisan | ] 0 I
8 0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
V*and V=, POWER SUPPLY VOLTAGE (VOLTS) V* and V=, POWER SUPPLY VOLTAGE (Vdc)
FIGURE 9 — OUTPUT NOISE VOLTAGE versus SOURCE RESISTANCE
< 100
€ —AAA
5 g
<
5
e OPEN LOOP C1 = 1800 pF A
: ll p —’T—— O——AAA- -
@ \ 11 1] Rq
g n 40dB C1 = 1800 pF £ —>o0
5 H .
= + o
2 7 AV R
> il 1
2 0dB Cq=3300pF 20 4B G1 = 6800 pF R3 p3-T1R2
> 10 1 Lol L doa111 - R1+R2
100 10k 10k 100k o
Rs, SOURCE RESISTANCE (OHMS) = ! Rs=R3

FIGURE 10 — OUTPUT VOLTAGE SWING versus LOAD RESISTANCE
6.0

§ 40 LT
2 4
Py L1
] L
Z o
3
w
(<]
2
- mams
g \\
bt
> -20 N
a.
S N
o N

=-4.0
3 N

5.0

10 100 10k 10k

R, LOAD RESISTANCE (OHMS)
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OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIERS

MC1533

. . . designed for use as a summing ampli-
fier, integrator, or amplifier with oper-
ating characteristics as a function of the
CASE 72
external feedback components. Lead 4 connected to case {TO-91)
CASE 71 “F'" SUFFIX
“G" SUFFIX
Typical Amplifier Features: MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
° Hngh-Perfc.)rrpance Open Loop Gain Power Sapply Voltage v 20 Vae
Characteristics v -20 vde
AyoL = 60,000 typical Differential Input Signal Vi +10 Volts
) Common Mode Input Swing CMV. vt Volts
® Low Temperature Drift — +5.0 uV/°C in
Load Current IL 10 mA
e Large Output Voltage Swing — Output Short Circuit Duration tg 1.0 s
13V Typlcal @x15V Squly Power Dissipation (Package Limitation) PD
Metal Can ° 680 m\/%
— Derate above T, = 25°C 4.6 mw/°C
e Low Output Impedanc? Flat Package A A 500 W
Zout = 100 ohms typical Derate above T, = 25°C 3.3 mw/°C
N Operating- Temperature Range Ty -55 to +125 °c
e Input Offset Voltage Adjustable to Zero
Storage Temperature Range Tstg -65 to +150 oc
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
OFFSET ADJUST Q H V+ FO GO GAIN ADJUST
e — | !
|
RS SR, |) Ria16.7kQ
0kQS $ R > 19- |
o Q2 20kQ % o 1510 D, R s Rio : o%ﬁsa
INPUT LAG VW W .
Ko | Qw"fOQ 17k9Q
b [ 13|
o o O L Ry {16752 p, 4 oureur
NON-INV. QG 0 3 +—OE o
INPUT e p—*:g, D, ! £
AO-
|
INVERTING \‘ \l R Qi
| Qs QS\‘ L Jv‘lf‘- Q2 :
| L 10kQ |
kQSR > OUTPUT
IR Re Reg  BSKIZRe Ry S85k2 | LAG
:ISkQ 15kQ 15kQ2Q R, 6.8k2 | |
LT W J

V- 0D CO OUTPUT LAG

PIN CONNECTIONS
Schematic A B CDETFGHI]K

“G"Package 1 2 3 4 5 6 7 8 910

“F"Package 10 1 2 3 4 5 6 7 8 9
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MC1533 (continued)

ELECTRICAL CHARACTERISTICS (v+ = 415 Vdc, V- = —15 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Definitions® Characteristic Symbol Min | Typ | Max Unit

Open Loop Voltage Gain AVOL -
(V @ Pin G=+15 Vdc) 40,000 | 60,000 | 150, 000
(Pin G open) 15,000 | 30,000 [ 60,000
(V@Pin G =+15 Vdc, TA=—55°C, +125°C) 35,000 | 50,000 | 150,000
(Pin G open, Ty = -55°C, +125°C) 12,000 | 25,000 | 60,000

Output Impedance Zout o
(Pin G open, f =20 Hz) - 100 150

Input Impedance zin ko
(Pin G open, f =20 Hz) 500 1000 -

Output Voltage Swing \'A
®, = 10ke) out a2 | a3 | - peak
(RL = 2kq) 11 +12 -

Input Common Mode Voltage Swing CMVin tg tlgo : \/ peak

Common Mode Rejection Ratio CM‘_e. dB
(V @ Pin G=+15 Vdc) 1 90 100 -
(Pin G open) 80 94 -

B £ Input Bias Current nA
ho==—] L 1 +1, ) (T, = +25°C) % - 0.5 | 10
no==_ === (T, = -55°C) R - 3.0

. Input Offset Current o BA
ho=2_8 W 0 =1, - 1,) - 0.03 | 0.15
13 _ - — _BEO - -
o (=1 -1y T, =-55 S) 0.5
A (li°=ll-12, TA=+125 C) - - 0.2
Input Offset Voltage @ Vi o mV
(T, =25°C) - 1.0 5.0
(TA =-55°C, + 125°C) - - 6.0
: Step Response
" u Gain = 100, 15% overshoot, t - 0.15 - us
A R, = 1ke, R, = 100 kg, t - 0.06 - Hs
1 2 pd
Ry = 1009, C; = 0.002 uF v, /at@® | - 11.0 - V/us
Gain = 10, no overshoot, ti - 0.3 - us
R =1ke, R, = 10ka, tod - 0.1 - us
Ry =102, C, =0.05 yF v, /dt ® - 1.5 - Vius
Gain = 1, 20% overshoot, tl - 0.2 - us
\ R, = 10kg, R, = 10 kg, taa - 0.3 - us
\\_ Ry=52, C =0.1 pF dvmt/dt@ - 0.8 - V/us
Average Temperature Coefficient of
Input Offset Voltage TCyio uv/°c
(T, =-55°C to +25°C) - 8.0 -
(T, = +25°C to +125°C) - 5.0 -
Average Temperature Coefficient of
Input Offset Current TCy naA/°c
(T, = -55°C to +125°C) - 0.1 -
(T, = +25°C to +125°C) - 0.05 -
DC Power Dissipation PD mW
(Power Supply = £15 V, V_, = 0) - 120 | 170
Positive Supply Sensitivity st wv/v
(V™ constant) - 50 150
Negative Supply Sensitivity s uv/v
(V* constant) - 50 150

@ Al definitions imply linear operation
@ Input offset voltage (\ii D) may be adjusted to zero by varying the potential on pin H
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MC 1533 (continued)

TYPICAL OUTPUT CHARACTERISTICS

FIGURE 1 — TEST CIRCUIT
V+ = +15 Vdc, V= = —15 Vdc, Ta = 25°C

Fig. Corve No Test Conditions
urve .
No. R (2) | Ry(2) [Ry(a) | € [ C(pP) | C5(pP)
2 1 10k 10k 5 1 uF 10 47
2 10k 100k 10 | 0.1 pF| 10 47
3 1k 1M 510 820 pF 10 41
3 10k M 100 |0.05 uF| 10 47
4 1k 1M 100 10.05 uF 3 47
4 1k 1M 510 820 pF 3 47
3 1 (Low Gain) 1k 1M 10 (1000 pF 10 47
1 (High Gain) 1k M 510 820 pF. 10 47
2 (Low Gain) 10k 1M 10 [0.01uF 10 47
2 (High Gain) 10k M 100 |0.01pF 10 47
3 (Low Gain) 10k 100k 10 0.1 uF 10 47
3 (High Gain) 10k 100k 10 0,1 uF 10 47
4 (Low Gain) 10k 10k 10 1pF 10 47
4 (High Gain) 10k 10k 5 1 uF 10 47
4 1 [} © 10 1uF| 10 47
2 0 « 10 0.1 uF 10 47
3 0 @ 10 [0.01 pF| 10 47
4 0 A 10 |1000 pF| 10 47
5 0 L 10 100 pF 10 47
5 1 0 © 10 1uF 10 47
“FOR CAPACITIVE LOADS, Ry = 47 OR C; = 47 pF 2 0 o 10 | 0.1kF| 10 | 47
3 0 © 10 |0.01 pF 10 47
4 [} © 10 |1000 pF 10 47
5 0 © 10 100 pF| 10 47
FIGURE 2 — LARGE-SIGNAL SWING versus FREQUENCY FIGURE 3 — VOLTAGE GAIN versus FREQUENCY
23 65
R \ \ pos 1]
2 \\ \ \ CURVE 1 h
2] CURVE 1 2 ——ka 4 50
3 2 A\ \ .
| \ \ \ g 2
g \ \ \ 4
g \ \ \ “
g \ g 2
= p 2
g \ \ g n :
[ N\ N g »
§ = 10
4 P, N,
N T~ | 4
. p— ~—] 05
K 10k 100k M 10 100 1k 10k 100k ™
, FREQUENCY (Ha) , FREQUENCY (H2)
FIGURE 4 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY FIGURE 5 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY
(LOW GAIN CONFIGURATION) (HIGH GAIN CONFIGURATION)
110 110
100[ 100) q T TR
N E~ N N 5
sol\\ N\\ N < 80 N S - n
I
2 NN N SN g IS ™~ N T
z so[ arvel N [TN < N Ea curve 1 N ][] 2 INL N
. <<
g NN N N N z A N\ ne
N
= NN ™N £ NUIRS N
3 40 ! ~J <] 40} S
> N N N » ™
= N S N N
< < -
N N \\ \\
20 NC 20
N N
u
0 e \h
10 100 1k 10k 100k M 10 100 1K 10k 100k M
1, FREQUENCY (Ha) f, FREQUENCY (H2)
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MC 1533 (continued)

FIGURE 6 — POWER DISSIPATION
versus POWER SUPPLY VOLTAGE

TYPICAL CHARACTERISTICS

FIGURE 7 — VOLTAGE GAIN versus POWER SUPPLY VOLTAGE

110
SAFE OPERATING AREA = /
g
= 100
3 HIGH GAIN ,,/””7 V
(;;a ;’*v ,,3:, p,,w / 'r':,;‘: ; {{'3 ’/ 17 w P e
2 ;d‘d;’}‘}' Lokt = / /
4 '4; ," ) § 90 —
107 il ot ff;" 'u’ “{ s 7 77, 9’“: 7
a ,zn;' 1,,::, '4,,,(,‘,4 ,,'9' i’ 5r,/,,f;’,';’,’2,)4,, ) % // /OW GAIN
47 s 01 7 7
//// I diimin, £ e
o
o X v
<<
[¥s) g A
— <
£ £ £ 7
§ § § g 10 15 20
£ V+ AND V-, POWER SUPPLY VOLTAGES (VOLTS)
g
o
s
§ FIGURE 8 — COMMON MODE SWING versus POWER SUPPLY VOLTAGE
: 14
* /
7B
/7\\—g“mmwm1=—wr g 12 ’///;/,/’
| | | =
~{ | 2 .y A
/ vy QUIESCENT = 0V W0 / /
a0 o
30 % 3 L A
§ / A/;n
0 SAFE OPERATING AREA 2 6 L
20 AT ANY TEMPERATURE = //
/ = ]
=
OPERATING VOLTAGE RANGE £
3
10 0
4 6 8 10 12 14 16 18 20 0 10 15 20
v+ and V=, POWER SUPPLY VOLTAGE (Vdc) V+ AND V-, POWER SUPPLY VOLTAGES (VOLTS)
FIGURE 9 — INPUT OFFSET VOLTAGE versus TEMPERATURE FIGURE 10 — INPUT NOISE VOLTAGE versus SOURCE RESISTANCE
+1.00 16 T T T T
= | l | CURVE ! 2 3 INPUT NOISE =
E 075 . } : 14| [ BANDWIDTH | 50 Hz | 500 Hz |50 kHz | H—OUTPUT NOISE
v ———R=5kQ - s A
2 Loso R=1kQ 3 12 C 0.1 uF [0.01 yF {100 pF voL
=< .. ————— = = :
2 R=0g L= == g Ry 109 [ 109 J10g
& 1025 = 2
E L s s
= g /
[ v R 2 /
@ +Vy =
£ 1 7 2 S
s =1, B 3/ /
T -0.50 = v s ' %
% ” o p ) 2 Pq
= _onfe Vour =0 LA 14
< / . o 1
—1.00 pov— 0 =
-5 —35 —15 +5 +25  +50  +75  +100 +125 10 100 1k 10k 100 k

Ta, TEMPERATURE (°C)
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DUAL OPERATIONAL AMPLIFIERS

OPERATIONAL AMPLIFIERS

MC1535

. . . designed for use as summing amplifiers,
integrators, 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 re-

=
s
CASE 83
(TO-86)

quired with excellent stability.

Typical Amplifier Features:

Lead 1 connected to case

CASE 71
“G"” SUFFIX

“F" SUFFIX

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

@ High Open Loop Gain Characteristics — . bol I -
AyoL = 7.000 typical Rating Symbo Value Unit
) o Power Supply Voltage Vt +10 Vde
e Low Temperature Drift — £10 uVV/°C v -10 Vde
° Large Output Voltage Swing _ Differential Input Signal vin +5.0 Volts
+3.6 V Typ @ £6.0 V supply Common Mode Input Swing cMv, £V Volts
e Low Input Offset Voltage —1.0mV Output Short Circuit Duration tS Continuous
. P Dissipati Pack: Limitati P
e Low Input Noise Voltage — 0.5 uV ‘;}“;:1 (I;S;lpa fon (Package Limitation) D 680 mw
Derate above 25°C 4.6 mW/°C
Flat Package 500 mW
Derate above 25°C 3.3 mW/°C
Operating Temperature Range Ty -55 to +125 °Cc
Storage Temperature Range Tstg -65 to +150 °C
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
INPUT LAG1 OUTPUT LAG 1
10 1 12(4) 14(6) INPUT
v+ LAG 1
OUTPUT
R1 ¢ R Re 10 1112(8) 26"
6.7k § 6.7k 3.8k R7
fa 400
+(3)9 R %
INPUT 1 5 N OUTPUT 1
~(2)8 9.1k Rg OUTPUT 1 —>o13(5)
' 15k 136 +
R3 R4 Rg v
3.3k 5.5k 2.0k 14(6)
Vo7 e R Rg OUTPUT2
3.3k 5.5k Rg 2.0k OUTPUT 2 —o 1(7)
1 15k $— 1(7)
— (10)8 s Rg 1:
INPUT 2 +(9)5 §9.1k 1 \
¢ R
7 OUTPUT
Ry LRy R 400 43 28) oG
6.7k 3 6.7k 38K INPUT
= LAG 2
4 3 2(8) Number at end of terminal is pin number for flat package.
OUTPUT LAG 2 Number in parenthesis is pin number for metal can package.
Input Lag available only in flat package.
I
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MC1535 (continued)

ELECTRICAL CHARACTERISTICS (Each Ampiifier) (V* = +6.0Vdc, V™ = 6.0Vde, T, = 25°C unless otherwise noted)

Characteristic Definitions (linear operations ) Characteristic Symbol Min Typ | Max Unit
¢ Open Loop Voltage Gain A | v/v
Avous o2 (T, = -55°C to +125°C) VOL 4,000 | 7,000 | 10,000
| ! 72 77 80 dB
i Output Impedance out kQ
(f = 20 Hz) - 1.7 -
In(;f)u_t ;rg;;;:)mce in 10 45 - kQ
Output Voltage Swing A" \'4
®j - 10 k) out 13.3 | 3.6 - peak
Input Common Mode Voltage Swing CMVin +3.0 +3.9 ~ Vpeak
-2.0 -2.7 -
Common Mode Rejection Ratio CMrej 70 90 N dB
Input Bias Current 1L uA
L +1 (T, = +25°C) ° - 1.z | 3.0
1= 2 A
b 2 ’ (TA=-55°C) - 3.6 6.0
Input Offset Current io LA
0o =1; - ) - 0.05 0.3
(=1, - L, T, = -55°C) - - 0.9
(o =1; - I, T, = +125°C) - - | o3
Input Offset Voltage \A o mV
(TA=25°C) - 1.0 3.0
(TA =-55°C + 125°C) - - 5.0
Step Response
Gain = 100, 30% overshoot, tf _ 0.8 _ s
R; = 4.7k2, R, = 470 k2, tod R o1 _ us
Ry =150 Q, C; = 1,000 pF av it © _ 7.0 _ V/us
Gain = 10, 10% overshoot, ti 0.4 s
ouTeuT =47k, R, = 470 k2 i ' )
LAG Ry = » Ry =470 k2, tha - 0.3 - us
Ry =479, C; =0.01 uF v /dt @ R 40 _ V/us
N fi3 Gain = 1, 5% overshoot, te _ 0.5 - us
\  OVERSHOOT - - '
v+ Rl =47 kQ, R2 =47 kQ tpd _ 0.25 - s
A SLEW RATE
N Ry =4.7Q, C; = 0.1 uF v Jat [©) _ 0. 67 _ V/us
Average Temperature Coefficient of
Input Offset Voltage TCVio _ 3.0 _ wv/ec
(Re =50 Q, T, = 55°C to +125°C) .
S A
Average Temperature Coefficient of 'I‘CIio 2.0 nA/°C
Input Offset Current
(T, =55°C to +125°C)
DC Power Dissipation PD mW
(Power Supply = + 6.0 V, Vout =0) - 100 150
5= Vout v+ SENSITIVITY =5 | Positive Supply Sensitivity s’ 50 _ nv/v
_“Vs(AVOL’ = v (V™ constant) -
+ out Negative Supply Sensitivity s” 100 wv/v
= V™ (V" constant) - B
MATCHING CHARACTERISTICS
Same characteristic definitions Open Loop Voltage Gain A -A dB
o VOL1 "VOL2 - 1.0 -
above. =
as shown for each amplifier above. Tput Bias Current T N .15 . oA
Input Offset Current Iiol-Iioz _ £0. 02 ~ A
Average Temperature Coefficient TClio1"TChio2 0.1 nA/°c
Input Offset Voltage viol-vioz _ 201 ~ mvV
Average Temperature Coefficient TCViol_TCVioz 0.5 mv/°C
Channel Separation (See Fig. 10) e _ _ -
(£ = 10 kHz) out 1 60 dB
e
out 2

O] v, . /dt = Slew Rate
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MC1535 (continued)

TYPICAL OUTPUT CHARACTERISTICS
V' =46.0 Vde, V™ = —6.0 Vdc, T = 25°C

TEST CONDITIONS OUTPUT
FIGURE 1 — TEST CIRCUIT rsune | cunve | vorrace [— T
NO. NO. GAIN 4(s2) Ry() 4(pF) 3 2(p! (mV rms)
2 1 { 100 47k 470k 1,000 150 0 17
. 1A or 100 4Tk 470k )] © 510 21
AAY 2 { 10 a7k 470k 10,000 47 0 1.0
Ry A |lor 10 a7k | 470k 0 © 5000 21
3 { 1 47k a7k 100,000 47 0 012
3A or 1 47k a7k 0 © 50,000 0.46
3 1 100 47k 470k 1,000 150 0 17
Inr 100 47k 470k 0 © 510 21
2 10 a7k 470k 10,000 a7 0 1.0
Inr 10 47k 470k 0 © 5,000 21
3 | 1 a7k 47k 100,000 47 0.12
or 1 a7k 47k [} © 50,000 0.46
4 P I AyoL | 100 o 1,000 150 0 8.1
orAvoL | 100 ® 0 © 510 8.1
2 1 AyoL | 100 © 10,000 a2 0 55
orAvgL | 100 % 0 o 5,000 5.5
. 3 | AyoL | -100 o0 100,000 a7 0 44
v orAyoL | 100 o 0 © 50,000 44
*MC1535F only.
FIGURE 2 — LARGE SIGNAL SWING
versus FREQUENCY FIGURE 3 — VOLTAGE GAIN versus FREQUENCY
+4.0 T
3 N LI
- ‘#.. \ N N CURVE 1
2 \ \\\ 4
2420 AN \ —
s \ N \ g
g SN :
= N N z
& N curve 3 N2 NN N 2A =
w N | #+ o Sy @
2 0 Shi &
=2 ﬂaL ',-‘ 3al T 2n =
: A 2’ Al ia S
5 2 o %
o 1 <
5 -2.0
=] / y 8 3
H / { (
= / 1
4.0
100 10k 10k 100 k 1.0M oM 100 1.0k 10k 100k 1.0M 0M
f, FREQUENCY (H2) f, FREQUENCY (Hz)
FIGURE 4 — OPEN LOOP VOLTAGE GAIN FIGURE 5 — INPUT OFFSET VOLTAGE
versus FREQUENCY versus TEMPERATURE
| 1]
- -
> ]
0 COMPENSATIO E+08 /r
80 ; w P
@ N N Z 4
= \ i.. 2 h~. 1 ;:( 0.4 >
EX) Hi N N 5 .
é N ‘\ & 0 o
w ™ Ny \\ < P
] N N 0t = /
= 1. N e ]
a0 > -04 >
e N N = /
> ™ N 9
i} 0! ™ Irid P
=) N w-0.8
< N e
NN Z-12
i g
0 >_16
100 1.0k 10k 100 k 1.0M 10M -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140

f, FREQUENCY (Hz)
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AyoL. OPEN LOOP VOLTAGE

CMV;,, COMMON MODE VOLTAGE

MC 1535 (continued)

GAIN {dB)

SWING (VOLTS)

FIGURE 6 — VOLTAGE GAIN versus

FIGURE 8 — POWER DISSIPATION versus

POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
o N pord AR IR NIRRT
Ta=2 500D SAFE 0PERATING AREA N | 55
80| AT REDUCED TEMPERATURE
400 50
/ 75
70/
/, "
200
60) = 7 125
E
= &
50 2 / <
Z100 Ve 2
FIGURE 7 — COMMON MODE SWING % 80 . £
o
versus POWER SUPPLY VOLTAGE 2 V4
5.0 I « 60 Egyt QUIESCENT =0V
=
e
40 ———"my,, 40
30
rol—" ] —CMV;, 20
| SAFE OPERATING AREA
w0 AT ANY TEMPERATURE
0.5 10
20 2.0 6.0 3.0 10 20 30 40 50 60 70 80 9.0 10
V*and V=, POWER SUPPLY VOLTAGE (VOLTS) v*and V=, POWER SUPPLY VOLTAGE (Vdc)
FIGURE 9 — OUTPUT NOISE VOLTAGE
versus SOURCE RESISTANCE
= 100
> T 1 1T
£ t t n R
8 — ft ay=22
< Cqy=1,000pF Ry=1509 R, 1
2 10 RaRy
o T T8~ Ry*R
w ‘—— | S S - IJ 1 +|
2 = OPEN LOOP I TS 000 o Ry- 15002 fin 2
e Ct—rHm.t 2 I Ry b0 20u
- A, =100 | .
b= -
= 10 EEC, - 0.014F Ry=470 et T | OUTPUT LAG
3 = A, =103 =l : ¢
S frm—p— H—— 1 Rg
S Ao 4= 014F Ry=504 R3
> 0.1 ] : o Rg =Ry
100 1.0k 100 k = +
R, SOURCE RESISTANCE (OHMS) v
FIGURE 10 — INDUCED INPUT SIGNAL
(CHANNEL SEPARATION) versus FREQUENCY
1000
s
3 —o
E =1.0Vrms
S 100 2
&
5 e t
ou
g INDUCED INPUT 2
2 P SIGNAL (einz) _E—' + vout(dc) =ov
S = =
§ 10
i
" Induced input signal {1V of induced input signal in amplifier 2
o per volt of output sngnal at amplifier #1)
in » etmtz = einz(1 +ﬂ—s),where e'wt2 is the component of
.mu o or 100_k 10M Euutz due only to lack of perfect separation between the

f, FREQUENCY (Hz)

two amplifiers.

9-40

G PACKAGE



MC1539G

. . . designed for use as asumming amplifier, integrator,
or amplifier with operating characteristics as a function

OPERATIONAL AMPLIFIER \

of the external feedback components.

Typical Amplifier Features:

e | ow Input Offset Voltage — 3.0 mV max

® Low Input Offset Current — 60 nA

o Large Power-Bandwidth — 20 Vp-p
Swing at 20 kHz min

o Output Short-Circuit Protection

® Input Over-Voltage Protection

max

Output

o Class AB Output for Excellent Linearity

o Slew Rate — 34 V/us typ

OPERATIONAL AMPLIFIERS

Lead 4 connected to case

CASE 96
(TO-99)
“G’ SUFFIX

MAXIMUM RATINGS (TA = 25°C unless otherwise noted)

40

Rating Symbol Value Unit
+
v +18 Vdc
Power Supply Voltage v 18 Vde
Differential Input Signal Vin +v* Volts
Common Mode Input Swing CMVin vt Volts
Load Current IL 15 mA
Output Short Circuit Duration tS Continuous
Power Dissipation (Package Limitation) PD 680 mW
Derate above TA = 25°C 4.6 mw/°C
Operating Temperature Range T A -55 to +125 °C
Storage Temperature Range T stg -65 to +150 °C
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
710
vt S
CI)(I) vo g el
mp;: G l : ™
LA(
80 I’/
20— INVERTING
INVERTING INPUT =
20—V v 1k 1% \ 4 i 40
P ¢ g O °°
y | 500 Sk +——P+—4—0 ouTeuT out
1% > 40 30- i =
M- A 4 b NON
NON-INVERTING INPUT INVERTING
5o h 4
/
QUTPUT LAG N & o
- g 11k h}‘_“ Ve v

*PATENT PENDING

9-41




4 MC1539G (continued)

ELECTRICAL CHARACTERISTICS (v*=+15 Ve, v— = —15 Ve, TA = 25°C unless otherwise noted)

Characteristic Definitions (linear operation) Characteristic Symbol | Min [ Typ |Max| Unit
Open Loop Voltage Gain AVOL -
(vout =10V, TA = -55°C to +125°C) 50,000( 120,000 -
Output Impedance zZ out kQ
(t = 20 Hz) u - 4.0 -
Input Impedance in kQ
(f=20Hz 150 300 -
Output Voltage Swing v v
Ry = 10ka) out 212 | 214 | - peak
(R, = 1.0k2) £10 £13 -
Power Bandwidth Ppw kHz
(A, =1, Ry = 1.0k, 20 50 -
s -
THD = 5%, Vo =20 vp-p)
oo Input Common Mode Voltage Swing CMVin +11 +12 - Vp eak
g + Avpn < 50Ut
in 3 VM Common Mode Rejection Ratio M. 80 100 | - dB
TV g = Avem - Avo for gain in dB rej
i 2 Input Bias Current lb nA
ll + I2 (TA = +25°C) - 200 500
6 1T =2 B
'1°-ﬁ—3— b 2 (T, = -55°C) - 230 | 700
' 2 Input Offset Current I,0 nA
yo=2_"| (I =1, -1L) b - 20 60
io =172
o== ; (Im:Il-lz, T, =-55°C) - - 75
3 (I =1; - I, T, = +125°C) - - 75
2 Input Offset Voltage V. myV
]
6 (T, = -55°C + 125°C) - - 4.0
L3 Vout=0 A
Step Response
Gain = 100, no overshoot, tg - 700 - ns
R1=1.0kQ, Ry = 100 k@, R3 = 1.0k, tod - 100 - ns
R4 = 10kQ, Rg = 10 kQ,* Cy = 2200 pF dVout/dtt | - 34 - V/us
Gain = 100, no overshoot, tg - 700 - ns
Ry = 1.0 kS, Rg = 100 ke, Ry = 1.0k, tpa - 100 - ns
R4 = 10k®, Rs = =,* C] = 2200 pF dVout/dtt - 1.7 - V/us
Gaun =10, 15% overshoot, tf - 600 - ns
.0ke, Ry = 10k, R3 = 1.0 k2, tpd - 80 - ns
R4 =1 om, R5 = 10kQ,* Cy = 2200 pF) | dVgy,¢/dtt - 6.25 - V/us
Gain = 10, 15% overshoot, te - 600 - ns
R = 1.0k, Ry = 10k, R3 = 1.0k, tpd - 80 - ns
\ R4 = 1.0kQ, R5==,* Cq = 2200 pF dVout/dti - 1.7 V/us
.~ SLEWRATE Gain = 1, 15% overshoot, tg - 400 - ns
\, Rj = 10k, Ry = 10 k@, R3 = 5.0kQ, tpd - 80 - ns
\ Ry=390Q, R = 10 ke, * Cy = 2200 pF ) | dVour/dty | - 4.2 | - V/us
\,
~ Gain = 1, 15% overshoot, tg - 400 - ns
R; = 10k, Ry = 10 k2, R3 = 5.0k, tpd - 80 - ns
Rg =390 @, R§ == * Cy = 2200 pF AVout/dtt | - 1.4 | - V/us
Equivalent Input Noise Voltage (Open Loop) e nV/i (Hz)l/ 2
RS =10 kQ - 30 -
Noise Bandwidth = 1.0 Hz, f = 1.0 kHz)
Average Temperature Coefficient of TCV‘ uv/°c
Input Offset Voltage 10
(Rs =509, TA = -55°C to +125°C) - 3.0 -
(Rs =10 kQ, TA =-55°C to +125°C) - 5.0 -
DC Power Dissipation PD mwW
(Power Supply = 15 V, vout =0) - 90 150
\ad
SENSITIVITY = §
2~ Positive Supply Sensitivity st wv/v
(V"™ constant) - 50 150
S Vout -
Negative Supply Sensitivity S - 50 | 150 uv/v
AV,
= 3 - s= MTA“';'E (V" constant)

*To improve performance, development is in process to include resistor R,

the device chip. Available after September 1968.
1dV°ut/dt = Slew Rate

5~ 10 k2 on

9-42




MC1539G (continued)

TYPICAL OUTPUT CHARACTERISTICS

(V*=+15 Vdc, V™

=-15 Vdc, T = 25°C)

TEST CONDITIONS (FIGURE 1)
FIGURE | CURVE | VOLTAGE [ g,() [Ry(2) | R3(2) | Ra(2) [ Rs*(Q) | C1lpF)
NO. NO. GAIN 1 , 2(Q2)| Rs I 4 57| cile
2 1 1.0 10k 10 k 5.0k 390 10k 2200
2 1.0 ~10k 10k 5.0 k 390 oo 2200
1 AvoL o =) o ) ) o
2 1000 1000 1.0M 1000 o oo 10
3 3 100 1000 100 k 1000 10 k oo 2200
4 10 1000 10k 1000 1.0k oo 2200
5 1.0 10k 10k 5.0 k 390 oo 2200
1 AvoL 0 oo o L hed (o]
4 2 AvoL o 00 o 10 k o 2200
3 AvoL o oo 0 390 oo 2200

*To improve performance, development is in process to include resistor Rg =2 10 k§2. on the device chip.

Available after September 1968.

FIGURE 1 — TEST CIRCUIT

FIGURE 3 — VOLTAGE GAIN versus FREQUENCY

Ay, VOLTAGE GAIN (dB)

120 TTTT
CURVE 1
100
80 ™ 4
2 ™~
60 S
™
40 s N
L T
4 N
20 S
0 5 \\
N
-20
100 10k 10k 100 k 1.0M 10M

f, FREQUENCY (Hz)

Vout, OUTPUT VOLTAGE SWING (Vp)

AvQL, VOLTAGE GAIN (dB)
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FIGURE 2 — POWER BANDWIDTH
(LARGE SIGNAL SWING versus FREQUENCY)
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FIGURE 4 — OPEN LOOP VOLTAGE GAIN
versus FREQUENCY
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MC1539G (continued)

FIGURE 5 — INPUT OFFSET VOLTAGE
versus TEMPERATURE

g
o

1=
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Slope can be either polar

e
o

NORMALIZED Vig, INPUT OFFSET VOLTAGE (mV)

.
=
o

'
5]
o
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FIGURE 6 — INPUT OFFSET CURRENT
versus TEMPERATURE
20

—————

Slope can be either polar

NORMALIZED ljp, INPUT OFFSET CURRENT (nA)

0 25 50 75 100 125
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FIGURE 7 — POWER DISSIPATION
versus POWER SUPPLY VOLTAGE
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MC1709

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

Typical Amplifier Features:

OPERATIONAL AMPLIFIER \

OPERATIONAL AMPLIFIERS

Lead 4 connected

to case

CASE 96
(TO-99)

“G" SUFFIX

CASE 72
(TO-91)

“F"” SUFFIX

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

. . Ratin Symbol Valuve nit
o High-Performance Open Loop Gain T —— TR 9 yv+ m UVdc
N N
Characteristics pply Totlag v s Vi
AyoL = 45,000 typical Differential Input Signal v 5.0 Volts
. Common Mode Input Swi CcMV, v Volt:
® Low Temperature Drift — +3.0 uV/°C mm e Input Swing in * olts
: Load Current I 10 mA
® Large Output VOItage Swing — Output Short Circuit Duration ts 5.0 s
14V tvplcal @15V Supply Power Dissipation (Package Limitation) PD
Metal Can o 680 m%
° —_ Derate above T, = 25°C 4.6 mw/°C
Low Output Impedanc_e Flat Package. A ] 500 o
Zout = 150 ohms typical Derate above T, = 25°C 3.3 mw/°c
Operating Temperature Range T A -55 to +125 °c
Storage Temperature Range Tstg -65 to +150 °c
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
v+ G OH
k RS 3k R g
0Q$ 1040 20kQ
A
Yo . d
Ri t_l Rz h& ;
5403 S5k .
P amn 1@
A % o = OUTPUT (o2
Ris F £
NON-INVERTING 2 0 0 Qs Q 30 kQ O
¢ NPT . R R o E ¢
8 340 34 . T O
INVERTING b _—-{ Q2. LAG
INPUT
A Ry 35k Qi
y Ruo 18 12 W
102 Ry, <
75
" Yo,
2440 pdv-
PIN CONNECTIONS
Schematic A B CDETFGH
“G"Package 1 2 3 4 5 6 7 8
“F"" Package 2 3 456 7 8 9
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MC1709 (continued)

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

Characteristic Definitions@ Characteristic Symbol Min | Typ | Max Unit
Open Loop Voltage Gain . AV oL -
Mou= :: (vout =+10V, T, = -55°C to +125°C) 25,000| 45,000 | 70, 000
[ PR Output Impedance Zout Q
4 (f = 20 Hz) - ‘150 -
- Input Impedance in ko
(f = 20 Hz) 150 400 -
Output Voltage Swing v Vv
®y = 10ke) out a2 | a4 | - peak
(RL = 2kQ) +10 +13 -
Input Common Mode Voltage Swing CMVm 18 +10 . Vpe ak
Common Mode Rejection Ratio CM_ . . dB
re) 70 90 -
8 Input Bias Current pA
b o= ; I +1,\ (T, = +25°C) b - 0.2 | 0.5
o= h="732 b (T, = -55°C) - 0.5 | 1.5
Input Offset Current io BA
wo=2__% I =1 -1, 1 - 0.05 | 0.2
£ io 1 72 N
wo==—] B0 =1y =1y Ty =-55 © - - | os
€ (Iio = 11 - 12’ TA = +125°C) - - 0.2
PR Input Offset Voltage io mV
v f (T, =25°C) - 1.0 5.0
S Verm0 (T, =-55°C + 125°C) - - 6.0
N Step Response
" Gain = 100, 5% overshoot, 'i - 0.8 - us
Rl =1kg, Rz =100 ke, tpd - 0.38 - us
Ry =1.5kQ,C; = 100 pF,C, = 3 pF av /it @ - 12.0 - V/us
Gain = 10, 10% overshoot, tf - 0.6 - us
R, =1ke, R, =10kq, ty - 0.34 - us
Ry = 1.5kQ,C, = 500 pF, Cy =20 pF dVO“‘/dt @ - 1.7 - V/us
Gain = 1, 5% overshoot, t - 2.2 - us
R, =10kq, Rz =10kaq, tpd - 1.3 - us
AN Rg = 1.5kQ,C, =5000 pF, C,=200pF ) |aV_ . /dt @ - 0.25 - V/us
— out’
Average Temperature Coefficient of o
' Input Offset Voltage TCyio uv/°c
(Rs= 50Q, TA= -55°C to +125°C) - 3.0 -
Rg<10kQ, TA = -55°C to +125°C) - 6.0 -
DC Power Dissipation PD mw
(Power Supply = 15V, V= 0) - 80 165
s
B SOSITITY = § Positive Supply Sensitivity st pv/v
L) (V™ constant) - 25 150
Vo
¥ Negative Supply Sensitivity s uv/v
= ¢ o §= A“—ﬂ (V* constant) - 25 150

@ Al definitions imply linear operation
® av, ,/dt = Slew Rate
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MC1709 (continued)

PEAK-TO-PEAK VOLTAGE (VOLTS)

Ay, VOLTAGE GAIN (dB)

TYPICAL OUTPUT CHARACTERISTICS
FIGURE 1 — TEST CIRCUIT

V+ = +15 Vdc, V- = —15 Vdc, T, = 25°C

R,

—AM— Fig. Test Conditions
c R N Curve No.
0. R,(2) | Ry(2) Ry(2) | €, (pF) | C,(pF)

2 1 10k | 10k |15k | 5k 200

2 10k | 100k | 1.5k | 500 20

3 10k IM | L5k | 100 3

4 1k M 0 10 3

3 1 1k 1M 0 10 3

—° 2 10k | IM | 15k | 100 3

3 10k | 100k | 1.5k | 500 20

4 10k 10k | L5k | 5k 200

4 1 0 © |1.5k]| 5k 200

2 0 ® | 1,5k | 500 20

3 0 ® |15k | 100 3

4 0 L 0 10 3

FIGURE 2 — LARGE SIGNAL SWING versus FREQUENCY
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MC1709 (continued)

FIGURE 5 — POWER DISSIPATION
versus POWER SUPPLY VOLTAGE FIGURE 6 — VOLTAGE GAIN versus POWER SUPPLY VOLTAGE
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OPERATIONAL AMPLIFIER

MC1709C

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

Typical Amplifier Features:

® High-Performance Open Loop Gain
Characteristics
AyoL = 45,000 typical

® Low Temperature Drift — 3.0 uV/°C

® Large Output Voltage Swing —
+14 V typical @ £15 V Supply

® Low Output Impedance — Zgyt = 150
ohms typical

PIN CONNECTIONS

Schematic A B C D E F G H
‘G’ Package 1 2 3 4 5 6 7 8
“'F"’ Package 2 3 4 5 6 7 8 9
‘P Package 3 4 5 6% 9 10 11 12

OPERATIONAL AMPLIFIERS |

Al
////

Lead 4 connected

to case
CASE 96 CASE 72
(TO-99) (TO-91)
“G"” SUFFIX “F” SUFFIX

CASE 93
(TO-116)

“P’" SUFFIX

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

Rating Symbol Value Unit
Power Supply Voltage Vf +18 Vdc
v -18 Vde
Differential Input Signal V.m 5.0 Volts
Common Mode Input Swing CMVin i Volts
Load Current IL 10 mA
Output Short Circuit Duration t 5.0 s
Power Dissipation (Package Limitation) PD
Metal Can 680 mW
Derate above 25°C 4.6 mwW/°C
Flat Package 500 mwW
Derate above 25°C 3.3 mw/°C
Plastic Package 400 mwW
Derate above 25°C 3.3 mwW/°C
Operating Temperature Range* TA 0to +75 °c
Storage Temperature Range Tst °c
Metal Can and Flat Package € -65 to +150
Plastic Package -65to +125

*Pin 7 is electrically connected to substrate and V™

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

see MC1709 data sheet.

CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
v+ G OH
G
10R|:95: S: '1% kQ
] ' Ris
20 kQ
I Al H
v INPUT O -
R Sk LAG <
25kQ *’* 25 kQ

é v | [ o
Q

NON-INVERTING
o Q
c INPUT P Ry

INVERTING

NON

B 3kQ 3kQ
[ — D,
INVERTING L g
INPUT AA
VWA—
Rs 36kQ
Q0
Rio 18 kQ
Ri !! 0,
A VA'
24 kQ

+
- )

Rout
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MC1709C (continued)

ELECTRICAL CHARACTERISTICS (v+ = +15 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 -
(RL=2 ka,Vv =+£10V, 15,000 | 45,000 -
T, =0°C to +75°C)
Output Impedance z out o
(f = 20 Hz) - 150 -
Input Impedance zm ka
(f = 20 Hz) 50 250 -
B Output Voltage Swing v \'4
ov + (R = 10ka) out £12 | 114 - peak
< F -V (R, = 2kn) £10 | £13 -
Input Common Mode Voltage Swing CMVm 8.0 +10 : vpeak
Cout
_ o C n Mode Rejection Rati M_ . dB
Avow = f ommol ejection Ratio C rej . 0 )
—8YN CM..; = Avem — Avor -
B Input Bias Current BA
l; o=2 ]
: F L +!2) (T, = +25°C) b - 0.3 | 15
o= =3 (1, = 0°C) - - 2.0
Input Offset Current Ilo BA
0 =1y - 1) : - 0.1 | 0.5
Uo =1y -1p, Ty = 0°C) - - | o
0, =1 -1, T, = +75°C) - - 0.75
Input Offset Voltage V.o mV
(T, = 25°C) h - 2.0 | 7.5
(TA = 0°C,+75°C) - - 10
e Step Response
Gain = 100, 5% overshoot, te - 0.8 - us
Rl =1ka, Rz =100 k@, tpd - 0.38 - us
Ry =1.5kQ,C, = 100 pF,C, = 3 pF av /at @ - 12 - V/us
Gain = 10, 10% overshoot, tf - 0.6 - us
R, =1kg, R, = 10 ke, t - 0.34 - us
1 2 pd
Ry =1.5kQ,C, =500 pF,C, = 20 pF ) |dV_  /dt [©) - 1.7 - V/us
Gain = 1, 5% overshoot, tf - 2.2 - us
Rl =10 kq, R2 =10kg, tpd - 1.3 - us
\L Rg = 1.5kQ,C, =5000 pF, C,=200 pF ) |aV ,/dt @ - 0.25 - V/us
Average Temperature Coefficient of N
Input Offset Voltage TCyio uv/c
(Rs=509, TA=0'C to +75°C) - 3.0 -
(Rg<10kQ, TA=0'Cto +15°C) - 6.0 -
DC Power Dissipation PD mw
(Power Supply =15V, V out = 0) - 80 200
Vo sensviry =s Positive Supply Sensitivity st uv/v
(V™ constant) - 25 200
J Vou Negative Supply Sensitivity s uv/v
= — §= DVou (V* constant) - 25 200
v AVs{Avol

0] v, /dt = Slew Rate
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OPERATIONAL AMPLIFIERS
WIDEBAND DC AMPLIFIER

MC1712

Lead 4 connected to case
. . . designed for use as an operational am- %f;//
pl|f|erf utlll'zmg c;pe::atmg cha:'a;:tecrilgtlci =
as a function of the external feedbac CASE 72
components. (TO-91)
CASE 96 g
(T0-99) F’ SUFFIX
“G" SUFFIX
Typical Amplifier Features: MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)
. Ratin Symbol Value Unit
e Open Loop Gain Ayg = 3600 typical 9 Y
Power Supply Voltage |vH+|v] 21 Vde
e Low Temperature Drift — £2.5 uV/°C (Total between V* and V™ terminals)
Differential Input Signal Vin 5.0 Volts
e Output Swing — +5.3 V typical @
+12 V and -6.0 V Supplies Common Mode Input Swing cMv, +1.5 Volts
. -6.0
© Low Output Impedance — Peak Load Current IL 50 mA
Zout = 200 ohms typical Power Dissipation (Package Limitation) PD
Metal Can 680 mwW
Derate above T, = 25°C 4.6 mW/°C
Flat Package 500 mW
Derate above TA =25°C 3.3 mwW/°C
Operating Temperature Range T A -55 to +125 °C
Storage Temperature Range Tstg -65 to +150 °c
PIN CONNECTIONS
Schematic A B C D E F G H
"'G"" Package 1 2 3 4 5 6 7 8
“'F" Package 2 3 4 5 6 7 8 10
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
Ry H
—OV+
80k R
8.0k
:& Ry b3 Rz Q
<20k <20k 6 .
Qs -0 B
. LN SRs LEAD { ExTERNAL
GROUND &34k F FREQUENCY
AO O | COMPENSATION
B 0,
INVERTING c
INPUT
co
NON-INVERTING Q
INPUT !
Rg
24k
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MC1712 (continued)

ELECTRICAL CHARACTERISTICS (Tj = 25°Cunless otherwise noted)

Characteristic Definitions (D Characteristic Symbol Min Typ | Max | Unit
Open Loop Voltage Gain Rp, = 100 k@ AVOL V/V
(V*=6.0Vde, V- =-3.0 Vdc,
[\ £2.5V) 600 900 | 1500
out
(V* =12 Vde, V™ = -6.0 Vdc,
Avor = et Vout =+ 5:0V) 2500 3600 | 6000
in (V' =12 vde, V- = -6.0 Vde,
Vout =* 5.0 Vde, Tp =-55, +125°C) 2000 7000
N (V' =6.0Vvde, V™ = -3.0 Vdc,
o— Zow Vout= % 2.5 V, To = -55 to +125°C) 500 1750
! — Output Impedance Z t ohms
€ (V+=6.0 Vdc, V- = -3.0 Vdc, { = 20 Hz) oul _ 300 700
Zin—> G (V* =12 Vde, V- = -6.0 Vdc, f = 20 Hz) - 200 500
o Tnput Impedance Z K ohms]|
B 1 (V*=6.0Vde, V- = -3.0 Vd, = 20 Hz) 22 70 -
= = (v+ .0 Vdc, f = 20 Hz,
T, =-55°C, +125°C) 8.0 - -
(V* =12 Vde, V™ = -6.0 Vdc, { = 20 Hz) 16 40 -
(V+=12 Vde, V- = -6.0 Vdc, f = 20 Hz,
T, = -55°C, +125°C) 6.0 - -
Output Voltage Swing \Z
(V*=6.0 Vdc, V== -3.0Vde, R = 100k) | % 2.5 | 2.7 - peak
v (V*=12 Vde, V- =-6.0 Vdc,F.L= 100 k) +5.0 +5.3 -
owl\j_
G -v (V" = +6.0 Vde, V7 =-3.0 Vdc, R = 10 k) +15 [:2.0
(V' = +12 Vde, V™ = -6.0 Vdc, R} = 10kQ) +3.5 [:4.0
Input Common Mode Voltage Swing CMV. v ak
(V*=6.0 Vde, V- = -3.0 Vdc) m 0.5 - - pe
-1.5 - -
- (V+ =12 Vde, V- = -6.0 Vdc) 10.5 - -
-4.0 - -
= Sout Common Mode Rejection Ratio CMr B dB
Bl € (V+=6.0 Vde, V- =-3.0 Vdc, f <1.0 kHz) € 80 100 -
CMui = Avem —Avor (V* =12 Vde, V- = -6.0 Vdc, f 1.0 kHz) 80 100 -
c Input Bias Current lb LA
P — T, =25°C
L sr (V*=6.0Vde, V- =-3.0Vdc) - 1.2 3.5
_1"2 (V*=12Vdc, V- =-6.0 Vdc) - 2.0 5.0
J— G Lh=—3— T, = -55°C
h o0———— A
8 (V¥ =6.0Vdc, V™ = -3.0 Vdc) - 2.5 1.5
(V+=12 Vde, V- = -6.0 Vdc) - 4.0 10
¢ Tnput Offset Current (L =1 -1,) T WA
l2 O——— (V*=6.0 Vdc, V - 01 | o5
(V*=6.0 Vde, V- =
S -55 to +125°C) - - 1.5
— (V+=12 Vde, V™ = -6.0 Vdc) - 0.2 0.5
ho— (V* =12 Vde, V™ =-6.0 Vdc, T, =
-55 to +125°C) - - 1.5
c Input Offset Voltage Rs =2.0kQ Vio mV
o— (V+=6.0 Vde, V- - 1.3 3.0
(V*=6.0 Vdc, V- =
Vie S -55°C, +125°C) - - 4.0
(V+ =12 Vde, V - 1.1 2.0
L s Vs = 0 (V? =12 Vde, v =
= -55°C, +125°C) - - 3.0
P Step Response Voo
50% / V*=12 Vde, V- = -6.0 Vdc - 20 40 %
Gain =100, V; =1.0mV, t - 10 30 ns

F=—tps - -

o R, =1.0k2, R, =100 kg, od - 10 - ns
10% r ) C, = 50 pF, Ry =, C; = open dvout/dt® - 12 - V/us
e 909X 0% = V* =12 Vdc, V- = -6.0 Vde Vo - 10 50 | %

\'_'—\_._r = Gain =1.0, V, =10 mV, A - 25 120 ns

> = = = - -
sLew RATE™ Y, V= -,L_Z Rs o Ru=100k2 Ry =10k, Ry =10k, tod 16 ns
“ ' C. < 100 pF €, =0.01 uF, Ry =209, C, = open av /@] - 1.5 - V/us
Average Temperature Coefficient of TCV. uv/°C
Input Offset Voltage Rg = 50 2 b
(T, = +25 to +125°C) - 2.5 -
(T, = -55 to +25°C) - 2.0 -
Average Temperature Coefficient TCI‘o nA/°C
Input Offset Current :
(T, =+25°C to +125°C) - 0.05 -
A
(TA =-55 to +25°C) - 1.5 -
DC Power Dissipation PD mw
(V =0, V+=6.0 Vdc, V" = -3.0 Vdc) - 17 30
out
(V. =0, V=12 Vdc, V™ = -6.0 Vdc) - 70 120
out
C - Positive Supply Sensitivity s+ uwv/vV
SENSITVITY = S (V™ constant = -6. 0 Vdc, - 60 200
G V* =12 Vdc to 6.0 Vdc)
Vou Negative Supply Sensitivity El uv/v
Vo (V*constant =12 Vdc, - 60 200
L B v- = Ws(Avoy V- =-6.0Vdc to -3.0 Vdc)

(@ All definitions imply linear operation.

@ v /dt = Slew Rate
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MC1712 (continued)

TYPICAL OUTPUT CHARACTERISTICS
V+ =12 Vde, V— = —6.0 Vdc, Ta = 25°C

FIGURE 1 — OPEN LOOP GAIN versus
POWER SUPPLY VARIATIONS

FIGURE 2 — OPEN LOOP VOLTAGE GAIN
versus FREQUENCY

4500 80 T T T TTT
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- | ——V-==T0V y \\ m\ R =390Q
s /‘__',_-— V- =—60V 60 N N Vaa g. = }ggoﬂpf
= N N P =
5 / g N /*.q C, =001 puF
; / = /< / \R. =20
= | V- =-50V 3 N
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g % W\Z N
g <(>) [ N A
; N
o
< \r\ \
N
2500 . . N
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FIGURE 3 —VOLTAGE GAIN versus FREQUENCY
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FIGURE 4 — MAXIMUM QUTPUT SWING FIGURE 5 — OUTPUT VOLTAGE SWING
versus FREQUENCY versus LOAD RESISTANCE
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MC1712 (continued)

FIGURE 6 — INPUT BIAS CURRENT FIGURE 7 — INPUT OFFSET CURRENT
versus TEMPERATURE versus TEMPERATURE

6.0 08

06

40
\ V, —6.0V Supplies
\HZ V, —6.0 V Supplies

20 ‘\ . N ] \ \

N
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\ \\\ 0.2 \\ \\\
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—60 —40 -20 0 420 -+40 +60 +80 +100 -+120 +140 —60 —40 —20 0 +20 +40 +60 +80 —+100 +120 +140
Ta, AMBIENT TEMPERATURE (°C) T, AMBIENT TEMPERATURE (°C)
FIGURE 8 — INPUT OFFSET VOLTAGE FIGURE 9 — OUTPUT NOISE VOLTAGE
versus TEMPERATURE versus SOURCE IMPEDANCE
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V1
Co = 0.01 uF , BW ~ L0 kHz _r/ L1
CHE |
€ = 0.1 puF, BW ~ 100 kHz
0 0 [REETT |
—60 —40 —20 0 420 +40 +60 +80 +100 +120 +140 0 2 50 100 10k 10k
Ta, AMBIENT TEMPERATURE (°C) Rs, SOURCE RESISTANCE (OHMS)
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( WIDEBAND DG AMPLIFIER \ OPERATIONAL AMPLIFIERS

MC1712C

Lead 4 connected
to case
. . . designed for use as an operational f ///
amplifier utilizing operating character- \ \ //;%
istics as a function of the external feed- v =
back components.
CASE 96 CASE 72 CASE 93
(TO-99) (TO-91) (TO-116)
“G" SUFFIX “F" SUFFIX “P" SUFFIX
Typical Amplifier Features: MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Rating Symbol Value Unit
® Open Loop Gain A = 3400 typical
P P voL P Power Supply Voltage [V¥]+[v] 21 vde
A - .
e Low Temperature Drift — +5.0 uV/°C (Total between V* and V" terminals)
Differential Input Signal vin 5.0 Volts
® Output Voltage Swing —+5.3 V typical Common Mode Input Swing cMv, +1.5 Volts
@ +12 V and -6.0 V Supplies b -6.0
Peak Load Current IL 50 mA
® L ow Output Impedance — Zgyt = 200 Power Dissipation (Package Limitation] P
Oh ms typiCa| Dzveet;l Cl::lpa 0n ckage Limitation D 680 -
Derate above 25°C 4.6 mWw/°C
Flat Package 500 mW
Derate above 25°C 3.3 mwW/°C
Plastic Package 400 mw
Derate above 25°C 3.3 mw/°C
Operating Temperature Range* T A 0 to +75 °C
Storage Temperature Range Ty °C
Metal Can and Flat Package ste -65 to +150
Plastic Package -55 to +125
* For full temperature range (-55°C to +125°C) and characteristic curves, see
MC1712 data sheet.
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
R
A - —oy+ vt
| 80Kk .80k
Ri32.0k| R232.0k Q.
a 3
s g LEAD) EXTERNAL
ReS
GROUND ] s334K| § " FREQUENCY B
B Ryg2.4k Q#m COMPENSATION
INVERTING bt
INPUT & RI*?‘ RO QUTPUT c
NON-NVERTING  Q ¥0, M0g240 2,0, D
INPUT | ) NON-INVERTING
Re22.4 k Ry2480 Riigz240 v=o
’ oyV- D

PIN CONNECTIONS

Schematic A B CDETFGH

“G"Package 1 2 3 4 5 6 7 8

“F"’ Package 2 3456 7 810

“PPackage 3 4 5 6%9 10 1213

* Pin 7 is electrically connected
to substrate and to V=
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MC1712C (continued)

ELECTRICAL CHARACTERISTICS (T, = 25°Cunless otherwise noted)

Characteristic Definitions () Characteristic Symbol Min Typ | Max | Unit
Open Loop Voltage Gain Ry, = 100 kQ AvoL vV
(V*=6.0Vde, V™ =-3.0 Vdc,
Vo =:25V) 500 800 | 1500
AvoL = & qut _
e (V* =12 Vdc, V- = -6.0 Vdc,
Vout =% 5.0V) 2000 3400 | 6000
(V' =12 vde, V- = -6.0 Vdc,
Vout == 5.0Vde, T, =0, +75°C) 1500 - 7000
(V*=6.0 Vde, V7 =-3.0 Vdc.
Vout=+2.5V, Tp=0, +75°C) 400 - 1750
Output Impedance Z ohms |
(v+=6.0vde, V- = -3.0 Vde, f =20 Hz) out . 300 800
(V+ =12 Vde, V- = -6.0 Vdc, f =20 Hz) - 200 | 600 .
Taput Impedance Z- K ohmy
(V+=6.0 Vde, V- = -3.0 Vdc, f = 20 Hz) in 16 55 -
(V* =12 Vde, V™ =-6.0 Vdc, f = 20 Hz) 10 32 -
Output Voltage Swing v \'J
(V* = 6.0 Vdc, V' out 25 | 2.7 - peak
(V* =12 Vde, V 5.0 +5.3 -
(v' = +6.0 Vdc, V™ =-3.0 vdc, Ry =10k2) £ 1.5 +2.0 -
(v' = +12 Vde, V7 = -6.0 Vdc, Ry = 10 kQ) +3.5 |:4.0 -
Input Common Mode Voltage Swing CMVin \Z ak
(V+=6.0 Vdc, V™ = -3.0 Vdc) +0.5 - - pe
-1s - -
(V* =12 Vdc, V™ = -6.0 Vdc) +0.5 - -
-4.0 - -
Common Mode Rejection Ratio oM dB
(V+=6.0Vde, V- = -3.0 Vdc, f 5 1.0 kHz) J 70 95 -
(V*=12 Vdc, V™~ = -6.0 Vdc, f <1.0 kHiz) 70 95 -
Tnput Bias Current [b LA
T, =25°C
L1 (V*=6.0Vde, V- =-3.0 Vdc) - 1.5 5.0
_1 "2 (V*=12Vdc, V- = 6.0 Vde) - 2.5 7.5
— G 7 T, = 0°C to +75°C)
I 00— N AT
[} (V*=6.0Vde, V - 2.5 8.0
(V+ =12 Vde, V' - 4.0 12
T, = 0°C to +75°C)
R Input Offset Current ([ =1 -1,) L LA
i O—— (V*=6.0Vde, V™ = -3.0 Vdc) - 0.3 2.0
(V*=6.0 Vdc, V™ = -3.0 Vde, T, =
ry 0°C to +75°C) - R 2.5
— (V+=12 Vde, V™ = -6.0 Vdc) - 0.5 2.0
I o— (V*=12 Vde, V- = -6.0 Vdc, T, =
0°C to +75°C) - - 2.5
c Input Offset Voltage Rs =2.0kQ 0 mV
o (V+=6.0 Vdc, V- = -3.0.Vdc) - 1.7 6.0
(V¥=6.0Vde, V- =-3.0 Vde, T, =
A r 0°C to +75°C) - . 7.5
(V+ =12 Vde, V- - 1.5 5.0
L s Vou =0 (V* =12 Vde, V- =
l 0°C to +75°C) - - 6.5
ein Step Response VOS
50% V+=12 Vdc, V- = -6.0 Vdc - 20 40 %
Gain =100, V; =1.0mV, t - 10 30 ns
_l""v‘ R =1.0k®, R,=100ke, to - 10 - ns
Lo%s——h ) C, = 50 pF, Ry ==,C, = open av, @ - 12 - V/us
e oL 0% =c V+ =12 Vde, V- = -6.0 Vdc Voo - 10 50| %
A Gain =1.0, V; =10 mV, A - 25 120 ns
\ =
= R =10k®, R, =10k®, t - 16 - ns
stew rate— 3, Ve L ¢ R o Ro=100k2 1 2 pd
~ ' C. < 100 pF C, =0.01 uF, Ry =202, C, = open dVout/dt® - 1.5 - V/us
* Average Temperature Coefficient of TCyy v/ g
Input Offset Voltage ~ Rg = 50 @
(T, =0, +75°C) - 5.0 -
Average Temperature Coefficient Tcm nA/°q
Input Offset Current
(T, = +25°C to +75°C) - 4.0 -
(T, = 0t +25°C) - 6.0 -
DC Power Dissipation PD mwW
(Voye =0 V¥ =6.0 Vde, V™ = -3.0 Vdc) - 17 30
(V¢ =0, V¥ =12 Vde, V™ = -6.0 Vdc) - 70 120
c _ Positive Supply Sensitivity S+ uv/v
SENSITIVITY = § (V- constant = -6.0 Vdc, - 60 300
G V* =12 Vde to 6.0 Vdc)
Vour Negative Supply Sensitivity EN uv/v
Vour (V*constant =12 Vdc, - 60 300
X B Dv—\ = Vs(Avon V- =-6.0 Vde to -3.0 Vdc)

@ All definitions imply linear operation.

@ av_,/dt =Slew Rate
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HIGH FREQUENCY AMPLIFIERS
EMITTER COUPLED AMPLIFIER

MCI110

Typical Amplifier Features:

® DC — 300 MHz Performance

® Intended for |F and RF Applications

CASE 89
® 26 dB typ. Gain at 100 MHz
® High Stability Through Low Internal Feedback
MAXIMUM RATINGS (T. = 25°C unless otherwise noted)
Rating Symbol Value Unit
Power Supply Voltage Vee 10 Vdc
Power Supply Voltage VEE 14 Vde
Total Power Dissipation Pp 0.5 Watt
(Derate 5 mW/°C above T, = 25°C)
Operating Temperature Range T]- -55 to+125 oc
Storage Temperature Range Tstg -65 to+200 oc
Maximum Input Level (RMS) Vin 2 V (RMS)
CIRCUIT SCHEMATIC CIRCUIT DESCRIPTION
+Vec  eou

CIRCUIT OPERATION

The input terminal (Pin 1) of the device should be DC
ground for optimum DC operating point. Pin 3 is to be sup-
plied with a positive voltage (V¢c) for transistor collector
and Pin 5 with a negative voltage (Vgg) to supply emitter bias
current. AGC may be accomplished by variation of Vgg.
The output of the circuit (Pin 7) should be operated at the
same DC potential as is Pin 3. Pin 9 should be AC and DC
grounded. Resistor R, is a diffused silicon resistor, and C,; is
a silicon oxide capacitor.
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MC1110 (continued)

ELECTRICAL CHARACTERIST'CS (at Ta = 25°C unless otherwise noted)

Characteristic Symbol Min [ Tw I Max Unit
DC CHARACTERISTICS
Input Leakage Current I nAdc
(V3 = 5 Vde; I5, Iy, Ig = 0) - - 10
Output Leakage Current Iy nAdc
(Vg = 5Vde; Iy, I3, I5 = 0) -— -— 10
Operating Current Lor mAdc
(Voe = 6 Vde, Vg =-4.7 Vde, Vi, = 0) Figure 1 3.8 4 4.2
Input Operating Current I 1 Ade
Vee = 5 Vde, (Vgg =-10 Vde, Vi, = 0) Figure 1 -—- -—- 250
Reference Operating Current Ig #Ade
Vee = 5 Vde, (Vgg = -10 Vdc, Vip = 0) Figure 1 -—- - 250
Current Balance 13/ 1Ip -
Ve = 5 Vde, (Vgg = 10 Vde, Vj, = 0) Figure 1 0.90 - 1.10
Vee = 5 Vde, V‘%E =-4.7 Vde, Vj, = 0) Figure 1 0.90 -—- 1.10
Large Signal Transconductance (','2 1 m-mhos
(Vgc =5 Vde, VEg = -4 Vdc, AV;), = 50 mV) 26 28 -
SMALL-SIGNAL CHARACTERISTICS
Small Signal Current Gain hoy -—
(Vo = 5V, 1Ig = -4 mA, { = 100 MHz) 6.0 9.0 -
Short Circuit Admittances -— m-mhos
(Vee =5V, VEg = -4V, f = 100 MHz) Figure 2
Input Admittance Y111 -— 2.0 -—
Reverse Transfer Admittance [yi2t --- 0.064 -
Forward Transfer Admittance 1214 -—- 16.3 -—
Output Admittance |Y22_] - 1.2 -—-
Transducer Power Gain Gy dB
(Ve = 5V, VEg = -4V, f = 100 MHz, BW = 3 MHz) Figure 20 22 26 -
(Vce = 5V, Vgg = -4V, { = 200 MHz, BW = 6 MHz)  Figure 21 15 18 -—-
Noise Figure NF dB
(Vg =5V, VEE = -4V, f =100 MHz, R, = Rgo) --- 4 6

FIGURE 1 — DC CHARACTERISTICS TEST CIRCUIT

FIGURE 2 — SHORT CIRCUIT ADMITTANCE TEST CIRCUIT
(GENERAL RADIO 1607 A BRIDGE)

MC1110

RFC (GR 1607 BRIDGE BIAS FILTER)

INPUT MC1110 ouTPUT

||l—-0
||}}
||}—O

.001
uf
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MC1110 (continued)
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MC1110 (continued)
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MC1110 (continued)
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MC1110 (continued)

RR=50Q
3dbPAD +
BOLOMETER

Rs = 500
100 MC
} i =
COMPONENT VALUES =
C,C,  VARIABLE CERAMIC CAPACITOR 935 yuf
[ VARIABLE CERAMIC CAPACITOR 5.5-18 yuf
c, VARIABLE CERAMIC CAPACITOR 28 puf
C, Cs  FIXED MICA CAPACITOR ) 50 puf
FTALL  FEED THROUGH CAPACITORS 1200 ppf
Bypass  CAPACITORS, DISC CERAMIC 0.1 uf, 75 Vdc
L INPUT INDUCTOR, 0.15 4h Q > 50
L OUTPUT INDUCTOR, 0.25 yh @ > 50
Vee = 5.0 Vde
Vee = —4 VOLTS
FIGURE 20 — 100 MC POWER GAIN TEST SET
#
RFC T
+Vee o._rﬂm \1’
cl
I =
= FT
—
—_——— ; = R.=50Q
c, 3dbPAD +
BOLOMETER
= ¢ GND. SHIELD
Re = —_—
s =50 { s 2
—O ’T; O —Ve
200 MC _T_
.
=
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C,C,  VARIABLE CERAMIC CAPACITOR 5.5-18 puuf
C, C;  VARIABLE CERAMIC CAPACITOR 28 yuf
Cs FIXED MICA CAPACITOR 300 puf
FTALL  FEED THROUGH CAPACITORS 1200 pupef
BYPASS CAPACITORS, DISC CERAMIC 0.1 4f, 75 Vdc
L INPUT INDUCTOR 30 nhy Q > 100, 2T #16 AWG ¥4” FORM
L OUTPUT INDUCTOR 50 nhy Q > 100, 4T #16 AWG ¥4” FORM
RFC JEFFERS MOLDED CHOKE 0.68 uh
Ve = 5.0 Vde
Vee = —4 VOLTS

FIGURE 21— 200 MC POWER GAIN TEST SET
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VIDEO AMPLIFIER

HIGH FREQUENCY AMPLIFIERS

MC1510
MC1509

. . . designed for use as a high-frequency
differential amplifier with operating char-
acteristics that provide a flat frequency
response from dc to 40 MHz.

Typical Amplifier Features:

® High Gain Characteristics
Ay = 93 typical

e Wide Bandwidth — dc to 40 MHz

o Large Output Voltage Swing —
4.5 V p-p typical @ £6.0 V Supply

® Low Output Distortion —

ay

Lead 4 connected to case

CASE 96
(TO-99)
MC1510G

<22
=k

CASE 73
(TO-90)
MC1510F
MC1509F

THD £ 1.5%
MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)
Rating Symbol | Value Unit
Power Supply Voltage v+ +8.0 Vde
V- -8.0 Vde
Differential Input Signal Vin 5.0 Volts
5y Common Mode Input Swing CMVin 6.0 Volts
Load Current IL 10 mA
Qutput Short Circuit Duration tS 5.0 s
Power Dissipation (Package Limitation) PD
Metal Can 680 mW
Derate above T, = 25°C 4.6 mW/°C
Flat Package 500 mW
Derate above TA =25°C 3.3 mW/°C
Operating Temperature Range T A -55 to +125 °c
Storage Temperature Range Tstg -65 to +150 °c
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
_____________________________ V+oB
'_ j—o V+
[ RS R3 RI0 RI1 | 8
: 510 510 910 750 750 |
|
{ N | A ¢
INpUT 11 Rl R2 poRoR9 outpur 1 INPUT 1 OUTPUT 1
A H—L&_ 15 { s s Lo+
INPUT 2| '——L'ol o
o—_ R12 R13
[ R6 R7 OUTPUT 2
| 68k 68k R4 20k 2.0k
| 670 | c ouTPUT 2
i N | ° :E’
| o~ wol | INPUT 2
| R16 [R15 :
| 400 270 |
O P, 4 —
V-OH csedo  rdeno v Gnd
PIN CONNECTIONS
Schematic A B C D EF G H
MC1510G 1 2 3 4 5 6 7 8
MC1510F 10 9 1 — 4 5 7 8
MC1509F 1 3 5 — 6 7 9 10
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MC1510, MC1509 (continued)

ELECTRICAL CHARACTERISTICS (v+=+6 Vdc, V- = —6 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Definitions Characteristic Symbol | Min | Typ | Max | Unit
o Single Ended Voltage Gain AV(se) 5 93 110 -
AvoL = o
Qutput Impedance out Q
(f = 20 kHz) - 35 -
Input Impedance Zin kQ
(f = 20 kHz) - 6.0 -
Bandwidth (-3. 0 dB) BW - 40 - MHz
Qutput Voltage Swing vout Vp-p
(RL =5.0kQ, f = 100 kHz) - 4.5 -
Single Ended Output Distortion THD - %
(e, < 0. 2% Distortion) - 1.5 5.0
Input Common Mode Voltage Swing CMV“l - 1.0 - Vpeak
= Common Mode Voltage Gain AVCM dB
. ( ) : 2 Avew = ee, (R, =5k e, =0.3V rms, { =100 kHz) -30 -45 -
Common Mode Rejection Ratio CMrej - -85 -
J Input Bias Current Ib LA
I1 + 12
I = Differential Output = 0 - 20 80
T b~ 2
G
Input Offset Current io LA
3 (Iio = Il - Iz) - 3.0 20
G Qutput Offset Voltage \'s Vdc
Differential Mode (V, = 0) out®M) | 0.5 | 13
P Common Mode (Differential Output = 0) Vout(CM) 2.6 3.1 3.5
Step Response
tf - 9.0 12 ns
od - 9.0 -
t - 9.0 12
T
A G
Input ¢ £
to=te==10ns
Average Temperature Coefficient of TCV' uv/ce
Input Offset Voltage 1o
(Rg =509, T, =-55°C to +125°C) - 3.0 -
(Rs =10k Q, TA=‘—55°C to +125°C) - 6.0 -
DC Power Dissipation PD mW
(Power Supply = + 6.0 V) - 150 220
A 4
> ° Input Noise Voltage vn uv
o o (f = 5.0 Hz to 10 MHz) - 4.5 -
[4 E
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MC1510, MC1509 (continued)

Ay, VOLTAGE GAIN (dB)

Av, VOLTAGE GAIN (dB)

FIGURE 1 — VOLTAGE GAIN versus FREQUENCY FIGURE 2 — VOLTAGE GAIN versus SUPPLY VOLTAGE
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Pp, POWER DISSIPATION (mW)

Vout{de) DC OUTPUT VOLTAGE (Vdc)

MC1510, MC1509 (continued)

FIGURE 5 — DC OUTPUT VOLTAGE versus TEMPERATURE

35
V+ = +6.0 Vdc
V- =—6.0Vdc
OUTPUT OFFSET VOLTAGE—\
Vout 1
51 %
25 VOIJT 2
51 %
20
—55 —25 0 25 50 75 100 125
T, TEMPERATURE (°C)
FIGURE 7 — POWER DISSIPATION versus SUPPLY VOLTAGE
T
200 /
100
0

6.0 8

Jv+| + |V=1, SUPPLY VOLTAGE (vdc)

.0

10

12

16
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FIGURE 6 — INPUT BIAS CURRENT versus TEMPERATURE

50
V+ = +6.0 Vdc
V- = —6.0 Vdc
40
I —
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= 30 —
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s o—
=]
2
o
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B = "5
10
0
—55 =25 0 25 50 75 100 125
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FIGURE 8 — INPUT NOISE VOLTAGE versus SOURCE IMPEDANCE
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RF-IF AMPLIFIER HIGH FREQUENCY AMPLIFIERS

MC1550G

. . a versatile, common-emitter, common-
base cascode circuit for use in communications
applications.

Typical Amplifier Features:

e Constant Input Impedance over entire AGC

range
o Extremely Low y12 — 0.001 mmho Lead 7 connected to case
. . CASE 71
o High Power Gain — 30 dB @ 60 MHz
(0.5 MHz BW)
® Good Noise Figure — 5.0 dB @ 60 MHz
e High Voltage-Gain—Bandwidth Product —
2.0 GHz
MAXIMUM RATINGS (Ta =25°C unless otherwise noted)
Rating Symbol Value Unit
Power Supply Voltage, Pin 9 V+ 20 Vde
AGC Supply Voltage v AGC 20 Vde
Differential Input Voltage, Pin 1 to Pin 4 Vin V (RMS)
(Rs = 500 ohms) +5
Power Dissipation (Package Limitation) Py 680 mW
Derate above 25°C 4.6 mW/°C
Operating Temperature Range T, -55 to +125 °C
Storage Temperature Range Tstg -65 to +150 °c
CIRCUIT SCHEMATIC CIRCUIT DESCRIPTION
3 V+ The MC1550 is built with monolithic fabrication techniques
—r———— —? ———————— 1 utilizing, diffused resistors and small-geometry transistors.
. 4 09 Excellent AGC performance is obtained by shunting the signal
RS 3k R 8k< o | through the AGC transistor Q, maintaining the operating point
'S 4 S 1 ? 6 of the input transistor Q,. This keeps the input impedance

I constant over the entire AGC range.
The amplifier is intended to be used in-a common-emitter,
| common-base configuration (Q, and Q;) with Q, acting as an
I AGC transistor. The input signal is applied between pins 1 and
| 4, where pin 4 is ac-coupled to ground. DC source resistance
8 O4— | between pins 1 and 4 should be small (less than 100 ohms).
|
I
|

Pins 2 and 3 should be connected together and grounded. Pins
8 and 10 should be bypassed to ground. The positive supply
voltage is applied at pin 9 and at higher frequencies, pin 9
should also be bypassed to ground. The output is taken be-
I_ tween pins 6 and 9. The substrate is connected to pin 7 and
—————— —_——— —_——— — -é should be grounded. AGC voltage is applied to pin 5.
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MC1550G (continued)

ELECTRICAL CHARACTERISTICS (v+ = +6 Vdc, Ta = 25°C)

Characteristic Conditions [ Figure [ Symbol [ Min | Typ l Max | Unit I
DC CHARACTERISTICS
Output Voltage ) Ve =0 Vde 1 Vout 3.80 - 4.65 Vde
VAGC = +6 Vdc 5.90 — 6.00
Test Voltage vAGC =0 Vdc 1 Vg 2.85 — 3.40 Vde
vAGC = +6 Vdc 3.25 —_ 3.80
Supply Drain Current v AGC = 0 Vdc 1 ID —_ —_ 2.2 mAdc
v AGC = +6 Vdc —_ —_ 2.5
AGC Supply Drain Current v AGC = 0 Vdc 1 I AGC —_ — -0.2 mAdc
v AGe = +6 Vdc —_ —_ 0.18
SMALL-SIGNAL CHARACTERISTICS
Small-Signal Voltage Gain « f =500 kHz 2 Av 22 —_ 29 dB
Bandwidth -3.0dB 2 BW 22 - _— MHz
Transducer Power Gain f = 60 MHz, BW = 6 MHz 3 AP - 25 — dB
£ =100 MHz, BW = 6 MHz — 21 -
FIGURE 1 — DC CHARACTERISTICS TEST CIRCUIT FIGURE 2 — VOLTAGE GAIN AND BANDWIDTH TEST CIRCUIT
Vacc +6Vde
Vagc +6Vde R =509
€= C=01pF Ry =620
C; thruCe = 0.1 uF
1
2kQ g Ry =<
*=1% cIL .
I C < 5pf
&, = 10mVrms =
C,
FIGURE 3 — POWER GAIN TEST CIRCUIT @ 60 MHz FIGURE 4 — DRAIN CURRENT TEMPERATURE CHARACTERISTICS
Vaecc V+ 120 T
V+=6V
Vacc =0V
Cs . 110
: S | s
_) o - g ]
) [ F = 1001 \
——) & g
c‘ E"
A Ry =50 Q (HP431B)
C1,C2and C; = 0.001 iF 090
o— CoandCs=0.1
& =10mVms| ¢, — Cs and Cg = 9-35 pF
C;=9-180p
Cg = 25-280 pF 0.80
L o 1 L=022,M —55 —25 425 450 +75 4100 +1%5
= = = L2=026 uH

Ta, AMBIENT TEMPFRATURE (°C)
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MC1550G (continued)

FIGURE 5 — INPUT RESISTANCE AND CAPACITANCE

versus FREQUENCY
w0 Enh
I UL
2400 v+=6V Hi2
5 \ Vage =0V ||
=
52000 \ 10
=] ~ \
21600 8
% \
1200 \ 6
=
= -
= 500 - NG s
o in
400 2
‘\\
~
0 . 0
0.1 10 10 100 000
, FREQUENCY (MH2)
FIGURE 7 — OUTPUT RESISTANCE AND CAPACITANCE
versus FREQUENCY
100 k - T — 100
ot ! ! T \VAGC=0V'_
- Vacc =6V
g \\
]
& 10k 10
2
<
71
2 Vagc=0and6 V
= Cou
21k ’ \ 10
< |
3 |
= |
0.1
10 1.0 10 100 1000
f, FREQUENCY (MH2)
FIGURE 9 — FORWARD TRANSFER ADMITTANCE
versus FREQUENCY
3 e
G =Gy — B
+20 "N woe ™ 30
\ Vasc =0V
+15 \ 25
3 +w[——ﬁzv ™ Vagc =0V 20
£ \
R N 15
&
Gy \
v aec =6V T] 3 10
| L\
5 5
[TTT1 ~
- By Vacc =6V 0
10 20 30 50 70 100 200 300 500 700 1000

f, FREQUENCY (MH2)

Ciny INPUT CAPACITANCE (pF)

Cout, OUTPUT CAPACITANCE (pF)

—iB;)(mmhos)
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Rin, INPUT RESISTANCE (OHMS)

Rout, OUTPUT RESISTANCE (kQ2)

Gz (mmhos)

FIGURE 6 — INPUT RESISTANCE AND
CAPACITANCE versus AGC VOLTAGE
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Rin
— ]
700 12
.. 30 MHz ——
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300 4
0 1 4
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FIGURE 8 — OUTPUT RESISTANCE AND
CAPACITANCE versus AGC VOLTAGE
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FIGURE 10 — FORWARD TRANSFER ADMITTANCE
versus AGC VOLTAGE
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MC1550G (continued)

Ap, TRANSDUCER POWER GAIN (dB)

Ap, TRANSDUCER POWER GAIN (dB)

FIGURE 11 — MAXIMUM TRANSDUCER POWER GAIN

FIGURE 12 — TRANSDUCER POWER GAIN

versus FREQUENCY versus TEMPERATURE
30— T 30, T T
Vasc =0 f, = 60 MHz
| BW=6MH BW = 6 MHz
- \ g x5
= ——
) A g 1—’ I
g
15 = 2
S
\ 2
10, 2
\ % 15
T
5
15 20 50 10 20 50 100 200 500 1000 1—055 —40 -2 +20 +40 +60 +80 +100  +125
, FREQUENCY (MH2) Ta, AMBIENT TEMPERATURE (°C)
FIGURE 13 — TRANSDUCER POWER BANDWIDTH versus AGC VOLTAGE
25 - T : H I
7 S
5 // //345V\ ik\
. 2 e N N
; 4v
0 / / / v N \‘\\\t\
! BW = 6 MHz
s /'457\“
-10 L |
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f, FREQUENCY (MHz)

FIGURE 14 — NOISE FIGURE AND OPTIMUM SOURCE RESISTANCE

versus FREQUENCY
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FIGURE 15 — NOISE FIGURE versus SOURCE RESISTANCE
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' VIDEO AMPLIFIER \ HIGH FREQUENCY AMPLIFIERS

MC1552G
MC1553G

... a three-stage, direct-coupled, common-emitter cascade
incorporating series-series feedback to achieve stable volt-
age gain, low distortion, and wide bandwidth. Employsa
temperature-compensated dc feedback loop to stabilize
the operating point and a current-biased emitter follower
output. Intended for use as either a wide-band linear am-
plifier or as a fast rise pulse amplifier.

Typical Amplifier Features:
Lead 6 connected to case

e High Gain — 34 dB +£1.0 dB (MC1552)
52 dB +1.0 dB (MC1553) CASE 71

® Wide Bandwidth — 40 MHz (MC1552)
35 MHz (MC1553)

e Low Distortion — 0.2% at 200 kHz

e Low Temperature Drift — +£0.002 dB/°C

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage, Pin 9 vt 9 Vdc
Input Voltage, Pin 1 to Pin 2 Vin 1.0 V(RMS)
(RS = 500 ohms)
Power Dissipation (Package Limitation) PD 680 mW
Derate above 25°C 4.6 mW/°C
Operating Temperature Range Ty -55 to +125 °C
Storage Temperature Range Tstg -65 to +150 °C
CIRCUIT SCHEMATICS
‘ —oV* ' oVt
P4 < 9 < < 9
92 5kQ S 5009 9k03 5kQ 5000
< ﬁ ﬂ <
3pF 2pF
—— Vou t Vou
7 U Pa 7"
2pF
1 1
Vin o—w —-{ Vin O—
1kQ 14kQ 16kQ
‘b '~A' - " ‘L ‘L > ‘A‘A 'A'A > > >
, | 003 00 3KQT 603 , | 023 0QY 3@ k03
GND O GND O~ ]
1240 1242
1309 EE |
3:L 1 56 60 la W bs e
caN gpTioy  EXT-C - GND GAIN opTioN EXT- € GND
FIGURE 1 —MC1552 (LOW GAIN) FIGURE 2 —MC1553 (HIGH GAIN)
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MC1552G, MC1553G (continued)

ELECTRICAL CHARACTERISTICS v+ = +6Vdc, T, = 25°C unless otherwise noted)

- Fig. Gain : .
Characteristic No. Option Symbol Min Typ Max Unit
Voltage Gain MC1552 3 50 Vou/ Vi 44 50 56 /v
100 out’ in 87 100 113
MC1553 200 175 200 225
400 350 400 450
Voltage Gain Variation 3 — dB
T, = -55°C to +125°C) Al — 0.2 —
Bandwidth © MC1552 3,6 50 BW 21 40 — MHz
100 17 35 —
MC1553 200 17 35 —
400 7.5 15 —
Input Impedance — l zin| kQ
(f = 100 kHz, R; =1k) Al 7 10 -
Output Impedance —_ IZ oull Q
(f = 100 kHz, Rg =50 %) All — 16 50
DC Output Voltage 3 All vout (dc) 2.5 2.9 3.2 Vdc
DC Output Voltage Variation 3 Vot (dc) Vde
(T, = -55°C to +125°C) Al — +0.05 -
Output Voltage Swing 3 Vout Vp-p
(Z;, 2 1kQ, V, =100 mV rms) All 3.6 4.2 —
Power Dissipation —_ All PD _ 5 120 mW
Delay Time MC1552 3,4 50 t d — 8 — ns
100 P — 9 —
MC1553 200 — 10 —
400 — 25 —_
Rise Time MC1552 3,4 50 te —_ 9 16 ns
100 —_ 12 20
MC1553 200 — 11 20
400 — 30 45
Overshoot 3,4 All (vos/vp)wo — 5 — %
Noise Figure —_ NF dB
(Rg = 400 , f_ =30 MHz, BW = 3 MHz) Al — 5 —
Total Harmonic Distortion - THD %
(Vg =2 Vp-p, f=200kHz, Ry =1k) All — 0.2 —
NOTES
*To obtain the voltage-gain characteristic de- 1. Ground Pin 6 as close to can as possible to minimize Figure 8. Under these conditions, the following equations
sired, use the following pin i . Best results by directly grounding can. must be used to determine C, and C; rather than the circuits
Voltage 2. If large input and output coupling capacitors are used, shown in Figure 5.
Type Gain Pin Connections place shield between them to avoid input-output coupling. . 1
g X i Fig.5b C, = T (LT x10% Farads; C2 =
50 |Pin3 Open 3. A high-frequency capacitor must always be used to by- 271 (1.7x104) 8, (Vous/Vi. Farads
MC1552 100 (Ground Pin 3 pass the power supply. This capacitor should be as close to Vo Vs 1Hout/ Yin)
L : the circuit as possible. Fig. 5¢ €, = 52— Farads
MC1553 200 | Connect Pin 3 to Pin 4 i X 1 24£.(15x 104
400 | Pins 3 and 4 Open 4. Voltage gain can be adjusted to any value between 50 and
3000 by connecting an external resistor from Pin 4 to ground Fig. 54 C, = Vout/Vin Farad
. on MC1552, or from Pin 3 to ground on MC1553, as shown in e 2™ 2413 x 103) ads
FIGURE 3 —TEST CIRCUIT FIGURE 4 — PULSE RESPONSE DEFINITIONS
§ Vin
= 05V,
€50
500 < out
<
1 - 09V,
1@ £ o5V,
5
J_ S 01V,
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MC1552G, MC1553G (continued)

TYPICAL CHARACTERISTICS

Ta= 25°C
FIGURE 52— FREQUENCY RESPONSE FIGURE 6— VOLTAGE GAIN versus FREQUENCY
"B SHE O] —
! Vo _ A V+ = +6Vdc
:cur'vel 'l'A-——- L =V 400 5 Vout/ Vin = 400 Rs = 509
5 S==sS 7 5 20 ]
g 05—+ 38—/ 45 200 \ Z 100 N
= Ay S . I & 3 50
5 7 = !I ] AN i 4 ]
RIS A e 0 \ = 3 S\
= AR F g
S 7 m-+—fzn HA30 £ 4D 50 X 3 \
S i 'A% ] N 2 \ N
30 I’ 7 £ I' \
'a 10
7 7 7 7
y A A v v
20 0
0 00 k k 10k 100k M 10M 100Mm 0.1 1.0 20 40 10 100 1000
f, FREQUENCY (Hz) f, FREQUENCY (MH2)
TEST CIRCUITS FOR FREQUENCY RESPONSE FIGURE 7— MAXIMUM NEGATIVE SWING SLEW RATE
FIGURE 5h — CAPACITIVE COUPLED INPUT (R, < 5k<) 50 versus LOAD CAPACITANCE
() G, (uP z
0.01 30 @ V+ = +6 Vdc
001 S | | Em N
0.01 40 '.n;:
[1.3]
1000 30 g 150
1000 18 2 "‘~.-____“
1000 0.8 ;
1000 04 > 100
100 03 E 10 D
100 0.18 =
100 0.08 = 50
100 0.04 =
=
=
=
0 10 15 20 25
FIGURE 5¢ — CAPACITIVE COUPLED INPUT (R, < 500) LOAD CAPACITANCE 5F)
Curve No. | C; (HF) Curve No. | €, (uP)
1A 20 3A 0.4
. ol e g{ FIGURE 8 —VOLTAGE GAIN ADJUSTMENT BY
o w0l 006 USE OF EXTERNAL RESISTOR
2A 30 A 0.04 3000
2 | 10 s | o0 \
2C 08 4C 0.01 2500
2D 05 4D 0.007
=
2000
g \
S \ \
FIGURE 5d — TRANSFORMER COUPLED INPUT 2150 \ o
py - Z \ (Ext R from pin 3 to gnd)
Curve No. | C; (uP) | | Curve No. | Cs (u 31000
Ty 700 3 20 = \MC1552 §
1B 100 3B 1.0 5 \ (Ext R from pin 4 to gnd) \\‘
1 70 3¢ 0.7 0 N S
1D 30 3D 0.3 \
20 20 A 02 o ™~
;g ;g ﬁ g& 10 20 40 10 100 1k 10k
20 3:0 4D 0.03 EXTERNAL RESISTANCE (OHMS)
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MC1552G, MC1553G (continued)

FIGURE 9 —GAIN =50

INPUT ADMITTANCE
V+=6Vde, R = 1kQ,To = 25°C

FIGURE 10— GAIN =100

05 P 10 0.7 14
2 c =d 2 0 = 12
— £ o -
E 04 P 80 & E ///— N &
N <
§ 03 6.0 E % 0.4 / 8.0 g
g 3 2 803
i 5 e 5
2 02 , io g 5 03 160
- /| 3 = >y =
o E = 3
= - G, L~ T/ ] E 02 L 0 g
£ ol & 20 = g 11 %
& < Su 20 S
: o o
10 20 50 70 10 20 50 70 100 10 2.0 50 7.0 10 20 50 70 100
f, FREQUENCY (MHz) , FREQUENCY (MHz)
FIGURE 11 — GAIN = 200 » FIGURE 12 — GAIN = 400
2.1/ ﬁ\g\ / 21 B 15 15
g 18 18 2 ¢ z
£ A J/ g Enw = : 2 g
v = w " N =
2 151 v4 15 = 2 LA+ N =
5 = 5 b &
g 12 N 2 £ g 0'9( M3
= / S = :
8 / \h 5 8 / =
[ = q (= =
g 08 0= 2 g 60
= F = / E
o () cn = =
5 0.6 PG 6.0 g 5 ] ) ;E
£ d 5 £ v 0 2
& 03 ] > 30 < & Gy L~
0 0 oL 0
1.0 2.0 50 7.0 10 20 50 70 100 10 20 50 7.0 10 20 50 70 100
, FREQUENCY (MHz) f, FREQUENCY (MHz)
FIGURE 13— OUTPUT IMPEDANCE versus FREQUENCY FIGURE 14 —BANDWIDTH versus SOURCE RESISTANCE
50 70
v+ =+6Vdc
PR GO_TA=25°C
2 & |
S 50
e 2
2 5 g Vout! Via = 50
s % / x 40
g S |
= / g 0 100,200
Z 2 ES
g '( Y =
£ p = N
3 s 400 ]
~ 10 B \~~~:
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[ 1-WATT POWER AMPLIFIER \ POWER AMPLIFIERS

MC1524

Typical Amplifier Features:

o Low Standby Current Drain — < 4 mA
e L ow Total Harmonic Distortion

® 1-Watt Power Output 1 !

o Low Output Impedance CASE 71

® Direct Coupling to Load
Lead 6 connected to case

o Excellent Gain — Temperature Stability

ABSOLUTE MAXIMUM RATINGS (Ts =25°C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage Vc c 12 Vde
Power Supply Voltage VEE -12 Vde
Operating Temperature Range Ty -55 to +125 oc
Storage Temperature Range Tstg -65 to +175 °c
Maximum Audio Output Power Pout(max) 1.0 Watt
(T = -55°C to +125°C)

FIGURE 1 — CIRCUIT SCHEMATIC

*+—@+Vee

OUTPUT

AAA

EXT.C FDBK

@_VEE

LINEAR POWER AMPLIFIER
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MC1524 (continued)

ELECTRICAL CHARACTERISTICS (Voo = +6V, Vee= —6V, T, = 25°C. See Fig. 1)

Load Feedback
mpedance|  Tap
Characteristic ohms ohms Symbol Min Typ Max Units
”,‘2,’;’"-}“?.’,‘,‘ Ze;;‘-g@p-lpke;: Output Voltage 16 1000 Vomax 9.0 10.0 - V(p-p)
Voltage Gain @ 1kHz 250 Ay —_— 37.9 _ _
16 500 — 20.0 -
1000 10.0 11.5 12.5
250 —_ 412 -
100 500 - 21.3 -
1000 11.0 12.3 13.5
Input Impedance @ 1 kHz - 1000 Zin 6.0 8.5 — kohms
Output Impedance @ 1 kHz — 1000 Zgut - 0.58 0.80 ohms
Bandwidth 250 BW - 350 — kHz
16 500 — 480 -
1000 250 770 -
250 - 340 -
40 500 - 480 —
‘ 1000 - 790 -
250 - 320 -
100 500 — 480 -
1000 - 810 -
Zero Signal Current Drain 16 1000 Is _ 1.5 4.0 mA
(Each Supply)
Low Level Total Harmonic Distortion @ 1 kHz 16 1000 THD —_ 0.6 2.0 %
(50 mVrms in)
FIGURE 1 — AC COUPLED CIRCUIT FIGURE 2— DC COUPLED CIRCUIT
02pf R02uf | 1040

Vg =—6V
[ 10 uf (NON-POLARIZED)

= 1K FEEDBACK SHOWN

1K FEEDBACK SHOWN
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MC1524 (continued)

RECOMMENDED OPERATING CONDITIONS
1) DC load resistance (Ry) should be greater than FIGURE 3 — MAXIMUM AVAILABLE OUTPUT POWER

5 ohms for DC stability. (BEFORE CLIPPING — RESISTIVE LOAD)
2) Power supplies should be balanced, have low
source impedances, and should be turned on and off 1000 — T =
simultaneously. (See Fig. 6 for Standby Current vs. 700 — ‘—t' oy £ =12V
Supply Unbalance.) 500 1 —
3) Capacitors C4 and C,4 provide high-frequency 200 *6V T
stability. For most loads, at temperatures below .
70°C, C, may be omitted. E 0
4) Low frequency rolloff of AC coupled circuit is g ?(];
determined by C, and C. Fig 1 is recommended for 3 f=1Ke
loudspeaker loads because of DC stability intro- Z » LN Ta=25C
duced by C.. 5 N
§) Open loop operation is not recommended. Feed- 3 10
back taps are connected as follows : o ; +3V  SUPPLY —
Feedback Tap Pin Connection
1KQ | 8toC, (AC) or ground (DC) 2
5000 | 9toC,; (AC) or ground (DC) 1
0 10 20 30 4 5 6 70 8 9 100
2500 |8to10;9toC, (AC) or ground (DC)
Ry, LOAD RESISTANCE (ohms) )
FIGURE 4 — TOTAL HARMONIC DISTORTION FIGURE 5 — AC COUPLED FREQUENCY RESPONSE
50% v 45
A
Y ) = 21T
k- 250 FEEDBACK v L
2 4% ‘ soéQFEﬂ;BACK 1 vofLT=SIU :ngLS_' 35 25062 FEEDBACK \“
E VAT Ta=25°C | | —++ »JL: 10092 \\
= ;\/IKFEEDBACK 30 — T e
E 30% Pt | = R =160 \
2 i \ I ~1--0.9 MAX OUTPUT POWER g - \
a < -
2 \ 2509 FEEDBACK_|_ 0 1 maX OUTPUT POWER = o e Tt A
2 0% N L 0.1 MAX QUTPUT PO g 7 5005 FEEDBACK 3
E \ 5009 FEEDBAC < 5 N
2 I | bt N = \
B 0w s X\\ oL K FEEDLACK 10 1K FEEDBACK AN
N < . == 5 /
1 0
0 10 20 30 40 5 6 70 8 90 100 10 100 1KC 10KC 100KC 1MC
Re, LOAD RESISTANCE (ohms) , FREQUENCY (cps)

FIGURE 6 — STANDBY CURRENT VARIATION DUE TO SUPPLY UNBALANCE

e (mAde)
I +10
L

lvee (mAdc)

—— R.=16Q
—==R.=100Q

L +8
Ve = 6V CONSTANT

Vee —
-3 -
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MC1524 (continued)

FIGURE 7 — DC TRANSFER CHARACTERISTICS FIGURE 8 — VOLTAGE GAIN versus TEMPERATURE
’ 25092 FEEDBACK TAP
I
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H= 0.2 V/div
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! 1-WATT POWER AMPLIFIER \ POWER AMPLIFIERS

MC1554G

. . . designed to amplify signals to 300 kHz with
one watt delivered to a direct or capacitively
coupled load.

Typical Amplifier Features:
CASE 71
o Low Total Harmonic Distortion —

0.4% typical at 1.0 Watt

e Low Output Impedance — 0.2 ohm
Lead 7 connected to case

e Excellent Gain — Temperature Stability

MAXIMUM RATINGS (Tc = 25°C unless otherwise noted)

Rating Symbol Value Unit
Total Power Supply Voltage |V+| + IV-| 18 Vdc
Peak Load Current 1 0.5 Amp
out
Audio Output Power . Pout 1.8 Watt
Power Dissipation (package limitation) PD
T A" 25°C 600 mW
Derate above 25°C 4.8 mwW/°C
T = 25°C 1.8 . Watts
Derate above 25°C 14.4 mw/°C
Operating Temperature Range Te -55 to +125 °cC
Storage Temperature Range Tstg -55 to +150 °cC
CIRCUIT SCHEMATIC
* ' ' o v+
10
10kg 21kg Sk
3 rT» y
42k 82k
1 < <
INPUT o———o—-K— VWA O OUTPUT
2 10k 9
oy
<l <l A 4
4 <10k g 515 °
GAIN J o 8 EXTERNAL
OPTIONS ) COMPENSATION
5 358 0
o 6
BIAS REF. t3: »—K_‘
61kS _K
N ) '
r Y k2 e
< <l
270 3 200 200 32k ;
¢ oV~
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MC1554G (continued)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Frequency compensation shown in Figures 2 and 3.

V-

(V*constant)

L o R, Gain
. e L a . .
Characteristic Definitions Characteristic (chris) | Opfion” Symbol Min | Typ | Max | Unit
Output Power 16 - 1.0 1.1 - Watt
out
e oioats _ - - X 1.2
Power Dissipation (@ Pout 1.0W) 16 PD 0.9 Watt
Voltage Gain 16 10 Av 8.0 10 12 v/vV
16 18 - 18 -
€in 16 36 - 36 -
L Input Impedance - 10 in 7.0 10 - kQ
Output Impedance - 10 Zout - 0.2 - Q
+16V
v+ Power Bandwidth 16 10 - 270 - kHz
Vour lde) = —
10 1 (d0) == (for e . <5% THD) 16 18 B 250 _
! S 16 36 - fawo | -
i R eou
7
1L 1 Total Harmonic Distortion THD %
= = (for e; <0. 05% THD,{ = 20 Hz to 20 kHz)
__—_"—T" Pout =1.0 Watt (sinewave) 16 10 - 0.4 -
Faur= T, Ve P, =01 Watt (sinewave) 16 10 - loes | -
YA
+16V
10 Zero Signal Current Drain 5] - ID - 11 15 mAdc
1 9
open Vx
R
7 Output Noise Voltage 16 10 Vo - 0.3 - mV RMS
l: Output Quiescent Voltage 16 - V_ (de) - 10 +30 mVdc
open Vour (dc) (Split Supply Operation) out
Positive Supply Sensitivity w - s* - -40 - mv/v
(V™ constant)
1
open O—
Negative Supply Sensitivity o - s” - -40 - mV/V

* To obtain the voltage gain characteristic desired, use the following pin connections:

Voltage Gain Pin Connection
10 Pins 2 and 4 open, Pin 5 to ac ground
18 Pins 2 and 5 open, Pin 4 to ac ground

36 Pin 2 connected to Pin 5, Pin 4 to ac ground

TYPICAL CONNECTIONS

FIGURE 2— SPLIT SUPPLY OPERATION
~ VOLTAGE GAIN (Ay) = 10, fLow =~ 25 Hz

FIGURE 3 — SINGLE SUPPLY OPERATION
VOLTAGE GAIN (Ay)= 10, f 0w = 100 iz

v+ 39pF

Sout

i &
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MC1554G (continued)

RECOMMENDED OPERATING CONDITIONS

In order to avoid local VHF instability, the following set of rules must be
adhered to:

1.

1Vt 1+ 1V~ SUPPLY VOLTAGE (VOLTS)

THD, TOTAL HARMONIC DISTORTION (%)

An R-C stabilizing network (0.1 yF in series with 10 ohms) should be
placed directly from pin 9 to ground, as shown in Figures 2 and 3, using
short leads, to eliminate local VHF instability caused by lead inductance
to the load.

. Excessive lead inductance from the V+ supply to pin 10 can cause high

frequency instability. To prevent this, the V+ by-pass capacitor should
be connected with short leads from the V+ pin to ground. If this capaci-
tor is remotely located a series R-C network (0.1 uF and 10 ohms) should
be used directly from pin 10 to ground as shown in Figures 2 and 3.

3. Lead lengths from the external components to pins 7, 9, anhd 10 of tle

package should be as short as possible to insure good VHF grounding
for these points.

Due to the large bandwidth of the amplifier, coupling must be avoided be-
tween the output and input leads. This can be assured by either (a) use of
short leads which are well isolated, (b) narrow-banding the overall amplifier
by placing a capacitor from pin 1 to ground to form a low-pass filter in com-
bination with the source impedance, or (c) use of a shielded input cable. In
applications which require upper band-edge control the input low-pass filter
is recommended.

TYPICAL CHARACTERISTICS

FIGURE 4 — MAXIMUM AVAILABLE OUTPUT POWER
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MC1554G (continued)

TYPICAL CHARACTERISTICS

FIGURE 8 — VOLTAGE GAIN versus TEMPERATURE FIGURE 9 — OUTPUT VOLTAGE CHANGE

)
50 z T
4 i Ry =16 OHMS
® 2 V*=8Vdc
- _ < V= =-8Vdc
§ 40 Ay =36V/V = +2 (See Figure 2) |
5 35 e &
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FIGURE 10 — VOLTAGE GAIN versus FREQUENCY (R_ = 16 OHMS)
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DIFFERENTIAL AMPLIFIERS
DIFFERENTIAL AMPLIFIER

MCI1519

. .. featuring NPN inputs and PNP outputs. Two
monolithic compatible* chips are used to provide a
versatile and extremely stable amplifier. N \

*Compatible — a process utilizing thin film resistors CASE 71
deposited on asilicon monolithic integrated circuit.

All pins electrically
isolated from package

MAXIMUM RATINGS (Ta =25°C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage Vee +14 Vdce
Power Supply Voltage VEE -14 Vde
Differential Input Signal Vin %5 Vdc
Total Power Diss%)pation Pp 300 mw

Derate above 25°C 2.0 mw/°C

Operating Temperature Range T -55 to +125 °c
Storage Temperature Range Tstg -65 to +175 oc

CIRCUIT SCHEMATIC

ITVCC

L
2K 27K 8
< <

—

©
w

WIDE BAND DIFFERENTIAL AMPLIFIER
5400

—' Ve
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MC1519 (continued)

ELECTRICAL CHARACTERISTICS

( Vee = +12 Vdc.

Vee= —12 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Figure No. | Symbol Min Typ Max Unit

Differential Voltage Gain 3, 8 Agq db
Circuit A (CE) 67 3 9
Circuit B (CC) 40 45 50

Single Ended Voltage Gain 3 Ay db
Circuit A (CE) - 67 —

Circuit B (CC) — 38 —_

Maximum Output Swing 4 Vo V(p_ )
Circuit A (CE) 12.0 14.0 — P.
Circuit B (CC) 8.0 10.0 —_

Input Offset Voltage 5, 9 VIO mVdc
Circuit A (CE) — 2.0 6.0
Circuit B (CC) — 2.0 6.0

. 0,

Input Offset Voltage Drift 5 9 V. uv/°c
Circuit A §CE ’ 10D - 5.0 —

Circuit B (CC - 5.0 -_

Input Offset Current 6, 10 Iio nAdc
Circuit A (CE) - 1.0 4.0
Circuit B (CC) _ 2.0 8.0

Input Current 6, 11 I unAdce
Circuit A (CE) — 40.0 70.0
Circuit B (CC) —_ 60.0 90.0

Common Mode Rejection 7 CMp,; db
Circuit A (CE) . —_ 89.0 —_

Circuit B (CC) —_ 86.0 —_

Bandwidth - 3 db 3, 12 BW mc
Circuit A (CE) 0.70 1.0 —

Circuit B (CC) 5.0 8.0 —_

Differential Input Impedance 2 Zin kohms
Circuit A (CE) 1.8 2.6 —_

Circuit B (CC) 1.2 -

Single Ended Output Impedance 2 Zout kohms
Circuit A (CE) —_ 2.7 —_—

Circuit B (CC) —_ 0.048 0.120
FIGURE 1
Vec
Vee
9
27K 27K
—_— O
g —~ -1 2 OUTPUT
\
\
\
\3
INPUT | —0 ] 1
> e -
3 output /’ 9
/

\

—0
\ MC1519

R, = 100K POT

Ry SET FOR OUTPUT OF
Votde) = 0@25°C

g_ Vee

CIRCUIT A — COMMON EMITTER OUTPUT

= R, SET FOR OUTPUT
OF Vo(g) = +6V@25°C

— Vee

CIRCUIT B — COMMON COLLECTOR OUTPUT
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MC1519 (continued)

TEST CIRCUITS
FIGURE 2 — DIFFERENTIAL INPUT IMPEDANCE AND FIGURE 3 — DIFFERENTIAL VOLTAGE GAIN,
SINGLE-ENDED OUTPUT IMPEDANCE SINGLE-ENDED VOLTAGE GAIN, and BANDWIDTH
! V; = 1.0mVrms
Rin
ok 200 uF 10Q ouTPUT
O A
0 Q) | OI_CP
S
Vo ouTPUT
B 2
Ra\n ——
Z,,: WHEN R, SWITCHED INTO CIRCUIT THE OUTPUT CHANGE SHALL BE 6 db. L 1 Ver v Vor
THEN Riy = Ziy - = L Agg @1 = The: Agg 2 VoV = 24722
Zour: WHEN R, SWITCHED INTO cu:ﬁuz T{E.OUTPUT CHANGE SHALL BE 6 db. 2 A @1 — 1 kc and Banduidth Ay & %?I =
FIGURE 4 — MAXIMUM OUTPUT SWING FIGURE 5 — INPUT OFFSET VOLTAGE

=1k
f ¢ 10Q Z;, = 10MEGOHMS

RN

v TEST DC NULL
s AMPL. VOLT METER Vo

Vi = Vs when Vo =0

Vs IS CALIBRATED VARIABLE DC MILLIVOLT SOURCE

Vs INCREASED UNTIL Vo REACHES FULL CUTOFF. WITH QUTPUT IMPEDANCE OF 109
FIGURE 6 — INPUT OFFSET CURRENT and INPUT CURRENT FIGURE 7 — COMMON MODE REJECTION
AVo
O- CMrgy & —20 log hua/hes Aes= AVingem)
TEST VoM (max) = 44V
AMPL.
TEST
Lowz Vo
Ix MICRO- e Ve min) AMPL.
AMMETERS
INPUT CURRENT ¢, ‘2318
= AVo RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM
INPUT OFFSET CURRENT A 1o — lg +4.470 —6.3V
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MC1519 (continued)

EFFECT OF TEMPERATURE ON CIRCUIT B CHARACTERISTICS

FIGURE 8 — DIFFERENTIAL MODE GAIN

R, SET FOR Vo oy = +6V AT +25°C

FIGURE 9 — INPUT OFFSET VOLTAGE
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l AL AMPLIFIERS
DIFFERENTIAL AMPLIFIER \ DIFFERENTIAL

MC1525G
MC1526G

. . designed for high gain applications. Features
built-in temperature compensated current source for
excellent temperature stability.

MONOLITHIC CASE 71
MC1525G DIFFERENTIAL AMPLIFIER
MC1526G DARLINGTON INPUT

Lead 7 connected to case

DIFFERENTIAL AMPLIFIER

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage V+ +14 Vdc
Power Supply Voltage V- -14 Vde
Differential Input Signal Vin t5 Vde
Operating Temperature Range Ty -55 to +125 oc
Storage Temperature Range Tstg -65 to+175 °c
Total Power Dissipation, (Package Pp 680 mW
Limitation) Derate above T A= 25°C 4.6 mw/°c

CIRCUIT SCHEMATICS

FIGURE 1 — MC1525

FIGURE 2 — MC1526
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MC1525G, MC1526G (continued)

ELECTRICAL CHARACTERISTICS (v+ = 412Vdc, V— =—12Vdc, at Ta = 25°C unless otherwise noted)

Characteristic Fig No Symbol Min Typ Max Unit

Differential Voltage Gain 3, 13 Agd -
MC1525 120 140 160
MC1526 50 65 B

Single Ended Voltage Gain 4 A, -
MC1525 —_ 75 —_
MC1526 _ 45 _

Qutput Voltage, Common Mode 5, 14 Vo(CM) Vde
Both Types 6.0 7.0 8.0

Maximum Output Swing [} v Vi
Both Types out 7.0 —_ — @-p)

AC Unbalance, 6 U mV(p_p)
Both Types —_ —_ 300

Input Offset Voltage 7, 15 ' mVdc
MC1525 — —_—
MC1526 - -

<o

Input Offset Current 8, 16 Iio pAde
MC1525 —_ —_
MC1526 —_ —

LT

Input Current 8, 18

MC1525 . —_ 20
MC1526 P — 3.5

pAde

Common Mode Rejection 9, 17 CM,, .
Both Types ’ Rej 80 daB

Bandwidth 10 BW kHz
MC1525 1400 — —_—
MC1526 500 p— —_

Differential Input Impedance 11 Ziy kS
MC1525 :
MC1526 60 — p—

Single Ended Output Impedance 12 zout kQ
Both Types — —_— 11
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MC1525G, MC1526G (continued)

DC Common Mode Input Voltage Set at: Vo = 5.5 Vdc for MC1526G, Vg = 6.2 Vdc for MC1525G

FIGURE 3 — DIFFERENTIAL VOLTAGE GAIN FIGURE 4 — SINGLE - ENDED VOLTAGE GAIN
f= 1kHz V;=10mVrms f=1kHz V;=10mVrms
550
Vs
FIGURE 5 — OUTPUT VOLTAGE - COMMON MODE FIGURE 6 — MAXIMUM OUTPUT SWING
SCOPE
f=1kHz N\

Vo
Votem & Yor+Vos DC VIVM Vemimin) O
- = Vs INCREASED UNTIL Vo REACHES FULL CUTOFF.
QUTPUT SWING AND AC UNBALANCE GIVEN IN VOLTS P-P.
FIGURE 7 — INPUT OFFSET VOLTAGE FIGURE 8 — INPUT OFFSET CURRENT and INPUT CURRENT

‘..
fu‘
~
1)
o
o
~
-

o-
TEST DC NULL TEST
¥s AMPL> VOLT METER ¢ Vo AMPL.
o i
9 9
4 6 V;a = Vs when Vo =0 LOW Z 4 6

la MICRO- lg

It
Vs IS CALIBRATED VARIABLE MILLIVOLT SOURCE AMMETERS INPUT CURRENT o ‘A 18
= WITH OUTPUT IMPEDANCE OF 500. = =
INPUT OFFSET CURRENT A 1o — Ig

q
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MC1525G, MC1526G (continued)

DC Common Mode Input Voltage Set at: Voymim = 5.5 Vdc for MC1526G, V.. = 6.2 Vdc for MC1525G

FIGURE 9 — COMMON MODE REJECTION FIGURE 10 — BANDWIDTH
CMee; & —20Log Aga/Acc, Acc= %-::M)
VeM (max)
Ry =500
o
VM (mind RF
SIG. GEN.
VeMtminl
AVos RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM
MAXIMUM TO MINIMUM VALUES.
FIGURE 11 — DIFFERENTIAL INPUT IMPEDANCE FIGURE 12— SINGLE - ENDED OUTPUT IMPEDANCE

—

Vs =10mV rms
i Ve (min)
f= 1z
WHEN R;, SWITCHED INTO CIRCUIT THE OUTPUT CHANGE SHALL BE 6 dB. Vo = 200 mV rms NO LOAD = =
THEN Z,, = R;, Vo = 100 mV rms WHEN Z,; =Ro = =

BIASING ARRANGEMENT

In the emitter of the current source
transistor of each of the differential
amplifiers, there are four resistors of
different values which may be con-
nected in seven ways. The resultant
effective resistance in conjunction
with a given Ve makes provision for
different current levels. For conven-
ience, the seven methods together *Pin 7 is conr_\ect;d to (he' substrate and must be connected to the Vee supply
with their effective resistances are for proper circuit operation.
tabulated below.

4.2k 5.6 k0 11.2 ke

Vee™

METHOD 1 2 3 4 5 6 7
PIN CONNECTIONS 47 | 46,57 | 45,67 4-6 4-5 56 4,5,6 OPEN
EFFECTIVE RESISTANCE | 1.4kp| 3.37ka| 7.0k 12.6k2 | 18.2kq| 16.8kQ 22.4 kQ

9-90



MC1525G, MC1526G (continued)

Acc, DIFFERENTIAL MODE GAIN

Vio, INPUT OFFSET VOLTAGE (mV)

CMg,;, COMMON MODE REJECTION (dB)

EFFECT OF TEMPERATURE ON CHARACTERISTICS

FIGURE 13 — DIFFERENTIAL MODE GAIN

Ta, TEMPERATURE (°C)
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FIGURE 17 — COMMON MODE REJECTION
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80 }
|
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11, INPUT OFFSET CURRENT (1Adc)

lin, INPUT CURRENT (wAdc)
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FIGURE 14 — OUTPUT VOLTAGE-COMMON MODE
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FIGURE 16 — INPUT OFFSET CURRENT
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. . . designed for high-gain applications.
Features built-in temperature compen-
sated current source for excellent tem-

DIFFERENTIAL AMPLIFIER X

DIFFERENTIAL AMPLIFIERS

MC1529G
MC1429G

perature stability.

A

CASE 71

Lead 7 connected to case

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol| Value Unit
Power Supply Voltage +14 Vde
Power Supply Voltage v -14 Vde
Differential Input Signal Vin 5 Vde
Operating Temperature Range Ta oc
MC1529G -55 to 125
MC1429G 0to 75
Storage Temperature Range Tstg -65 to 150 oc
Power Dissipation (Package Limitation) Pp 680 mwW
Derate above Ty = 25°C) 4.6 mw/°c
CIRCUIT SCHEMATICS
19 v+
I_ A -
| sk $ S B | 1
2 o+ ——o0 10
| |
3 9
| |
| | 3 O—— 2
| |
8 | : INPUT QUTPUT
! 14k ! 9 O— 10
| bR |
| 4 4 Gnd, 8 O————
<> or
| S 42k | Bias
| s 71615 |4
7 ! 2k g 56k i " e
| ’ | c RESISTORS
V= - - == —-= - EQUIVALENT CIRCUIT
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MC1529G, MC1429G (continued)

ELECTRICAL CHARACTERISTICS

(V+=+12 Vdc; V-=-12 Vdc; Vg =0 Vdc; T = 25°C unless otherwise noted)

Connect pin 4 to pin 6 and pin 5 to pin 7 for all tests.

Characteristic Definitions” Characteristic Symbol Min Typ Max Unit
3 2 Differential Voltage Gain Add
. . MC1529G 50 75 110 v/v
o 34 —_ 41 dB
9 10
hag S MC1429G 45 7% - v/v
4 e, 33 —_ —_ dB
e 3 2 Single Ended Voltage Gain Ay
" ot MC1529G 25 —_ 55 v/v
28 — 35 dB
9 10 =
= _ ot MC1429G 22 —_ —_ v/v
b= 27 — — dB
3 2 100k Output Voltage, C Mod v
¥, oltage, Common e v c
> MC1529G o(CM) 6.5 7.0 8.5
= 9 0 00k MC1429G 5.5 7.0 8.5
o o 2
" Maximum Output Swing Vo v(p—p)
Vo Both Types 5.0 —_— _
= 9 10
3 2 [ Input Offset Voltage Vio mVdc
Vo NULL MC1529G — — 9.0
9 10 METER
= MC1429G — - 12.0
I3 —p3 2 Input Offset Current Lo pAde
:jx MC1529G - — 2.0
ly —>9 0o, MC1429G - — 3.0
3 —3 2 Input Bias Current Lin pAde
:ﬁ: MC1529G — — 4.0
—
Iy 9 10 il MC1429G - — 4.0
Iy = =
3 2
> - Common Mode Rejeston e a5
Ein 9 10 Both Types 70 — —
Add e;,
CMgrl; =+20log ?
T -3 Bandwidth BW kHz
Py MC1529G 200 300 —
i MC1429G 150 250 -
ft— BW —
Differential Input Impedance Zin kQ
MC1529G 40 — —
3 2
—a MC1429G 30 — —
9 L 10 Single Ended Output Impedance z ke
gle mnde out
‘_l Lo MC1529G - — 12
= MC1429G — - 15

*All definitions imply linear operation.

BIASING ARRANGEMENT

In the emitter of the current source
transistor of each of the differential
amplifiers, there are four resistors of
different values which may be con-
nected in seven ways. The resultant
effective resistance in conjunction
with a given Ve makes provision for
different current levels. For conven-

*Pin 7 is connected to the substrate and must be connected to the Vee supply
for proper circuit operation.

ience, the seven methods together
with their effective resistances are

tabulated below.

METHOD 1 2 3 4 5 6 7
PIN CONNECTIONS 47 | 46,57 | 45,67 | 4-6 4-5 56 | 4,56 0PEN
EFFECTIVE RESISTANCE | 1.4k | 3.37k 7.0k | 126k | 182k | 16.8k 224k
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MC1529G, MC1429G (continued)

Vio, INPUT OFFSET VOLTAGE (mVdc) Aqa, DIFFERENTIAL MODE GAIN (dB)

CMg.j, COMMON MODE REJECTION (dB)

EFFECT OF TEMPERATURE ON CHARACTERISTICS

FIGURE 1 — DIFFERENTIAL MODE GAIN
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FIGURE 3 — INPUT OFFSET VOLTAGE
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FIGURE 5 — COMMON MODE REJECTION
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FIGURE 2 — QUTPUT VOLTAGE-COMMON MODE
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CORE MEMORY SENSE AMPLIFIER

MC1440

... consisting of a wideband differential amplifier, a dc resto-
ration circuit which also incorporates facilities to externally
adjust the threshold, and an MDTL output gate which is
strobed from saturated logic. It is designed to detect bipolar
differential signals derived by a core memory with cycle

times as low as 0.5 us.
Typical Amplifier Features:

o Differential Threshold Characteristics:
Adjustable Threshold — 10-25 mV
Nominal Threshold — 17 mV.@ Vg=-6 V
Input Offset Voltage — 1.0 mV typical
Threshold Drift — -10 uV/°C typical

e Fast Response Time — 20 ns typical

SENSE AMPLIFIERS

CASE 71
“G" SUFFIX

Lead 5 connected to case

CASE 72
(TO-91)

“F" SUFFIX

. E 93
® Short Recovery Time CAS
Yy (TO-116)
60 ns max @ ej, = 1.8 V Common Mode “pr SUFFIX
90 ns max @ ej, = 400 mV Differential Mode
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Rating Symbol Value Unit
Power Supply Voltage v+ +10 Vdc
V- -10 Vdc
Differential Input Signal vin 5 Vdc
Common Mode Input Voltage CMVin 5 Vdc
Load Current IL 25 mA
Power Dissipation (Package Limitation) PD
Metal Can 680 mw
Derate above 25°C 4.6 mW/°C
Flat Package 500 mwW
Derate above 25°C 3.3 mWw/°C
Plastic Package 415 mW
Derate above 25°C 3.3 mW/°C
Operating Temperature Range T A 0 to +75 °C
Storage Temperature Range Tstg -65 to +150 °C
CIRCUIT SCHEMATIC
m2vt (14) 1 10 (13)
Cext
17k 12k 12k 3k
t s 6k
3k
d
1k 1k \ A/ ¢ ,\ EE;I'PUT
4 5k J 8 (1
70 = 170 75k A
M—
(L
3 (2 v 2k
45 45 r ¥y 35k 7 (0)
INPUTS 68k 368k  $975 i; 2k (
4 (5) N
15k ¥ 560 4
y
600 3003
V- THRESHOLD °© 6 (8) STROBE
75 ADJUST (12) 9

Number at end of terminal represents pin number for devices in flat package and metal can.

Number in parenthesis represents pin number for plastic package.
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MC1440 (continued)

ELECTRICAL CHARACTERISTICS
(Vt =46 Vdc 1%, V- = -6 Vdc £1%, Cext = 0.01 uF, Ta = 25°C unless otherwise noted)
Pin numbers shown for devices in flat package and metal can. See block diagram for plastic pin numbers.

(.

IE mn 7 (10
V- GND

THRESHOLD STROBE

ADJUST

Characteristic Fig. No. Symbol Min Typ Max Unit
Input Threshold Voltage 1 v th mV
(V6 = -6 Vdc) 12.0 17.0 22.0
Input Offset Voltage ~ 1 Vio - 1.0 6.0 mV
Input Bias Current 2 L LA
(Vg =V, =0) b - 7.5 75
Input Offset Current 2 io - 2.0 15.0 LA
Output Voltage, High 3 VOH Vdc
(V3 =V, = 0) 5.8 - -
Output Voltage Low 3 VOL mVdc
(V3 = V4 =0, V1o =+6 Vdc, 18 = 6 mAdc) - - 400
Amplifier Voltage Gain 4 Av -
(V3 = 15 mV peak) - 85 -
Strobe Load Current - Is . mAdc
(Vg=0) - - 1.5
Strobe Reverse Current - IR KAde
(V9 =+5 Vdc) - - 5.0
Power Dissipation - PD - 120 250 mwW
Propagation Delay ns
Input to Amplifier Output 5 t3+10+
(V3 =25 mV pulse, V9 = +2 Vdc) - 10 20
Input to Gate Output 5 t3+8-
(V4 =25 mV pulse, Vg = +2 Vdc) - 20 50
Strobe to Gate Output 6 t9+8—
(V3 = V4 =0, V9 = +2 V pulse) - 10 30
Recovery Time ns
Differential Mode 7 tR (dm)
(V4 =300 mV pulse) . - 20 90
Common Mode T t
(Vg =1.5 V pulse) R(em) - 20 60
TESTS AT 0°C OR +75°C AS NOTED
Input Threshold Voltage 1 v th mV
(Vg=-6.0V, T, =0°C) 10.0 17.0 30.0
(Vg =-6.0V, T, = +75°C) 10.0 17.0 30.0
Input Bias Current 2 Ib LA
= = = 0° - -
(Va—V4—0, TA—OC) 100
Output Voltage, Low 3 VOL mVdc
(V10 = +6 Vdc, I8 = 6 mAdc, TA = +75°C) - - 450
Strobe Reverse Current - !R rAde
" (V, =+6 Vde, T, = +75°C) - - 30
9 A
200 MC1440 BLOCK DIAGRAM
+
v (14) 'lé 13)
1] Cext |10
i_ —_——— _———— - T " |
I . |
@3 I outeur
INPUTS 3:—0 8 (1)
(5) 4 O—f—of |
|

Number at end of terminal represents pin
number for devices in flat package and
metal can. Number in parenthesis repre-
sents pin number for plastic package.
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MC 1440 (continued)

FIGURE 1 — INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM Vo.TO Vox FIGURE 2 — INPUT BIAS CURRENT TEST CIRCUIT
+6Vde +6Vde
— [‘;30 ns MAX
INPUT Vi 90%
0% INPUT
PULSE gy A 10% PUSE ouTPUT
200ns GENERATOR PULSE
(509
ouTPUT 5.9V —\/
PULSE g 35y —
—6Vde
FIGURE 3 — OUTPUT VOLTAGE LEVELS FIGURE 4 — AMPLIFIER VOLTAGE GAIN
INPUT PULSE 4+
+6Vde j 30nsMAX  GENERATOR 5y
) 15mv 0% (50Q)
Vour = Vo @S, OPEN 2 500 INPUT °
Vour=VoL @5, CLOSED 1 of ) PULSE 10% s,
3 NJlof 50 390 ov 2
3 =-MIN 2
g ¢ T 7 513
1 4% g AMPLIFIER b3
s[° out ouTPUT o
= _6Vde - —6Vdc
FIGURE 5 — PROPAGATION DELAY (STROBE HIGH) FIGURE 6 — PROPAGATION DELAY (STROBE INPUT)
10 ns MAX - 10 ns MAX +6Vde
25 r&\)’; PULSE INPUT 0.01 pF AMPLIFIER +6Vde
INPUT 50% GENERATOR 4 TO SCOPE OUTPUT 910
10%) 70 SCOPE 20V ——
51 STROBE 15V
. s 3 aTE INPUT
AMPLIFIER
ouTPUT > OUTPUT o > © GATE
70 SCOPE =ty 5 2 QUTPUT
try o 519 T0 SCOPE
GATE GATE 15V
ouTPUT v L oUTPUT STROBE
ov —6Vde +2 Vde ov L
—6Vdc
FIGURE 7 — DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT FIGURE 8 — COMMON MODE RECOVERY TIME TEST CIRCUIT
+6Vde 0.01 uF +6Vde 0.014F  AMPLIFIER
° OUTPUT
\ T0 SCOPE
3 10
S5 0 GATE QUTPUT coumon
8
< 7 TO SCOPE MODE
GENERATOR 1 W 35! AN INPUT
= GENERATOR 3
(V) GENERATOR 2_g 40 —6Vde
= 18V
OVERLOAD = T
COMMON MODE t,=t=20-30ns
GENERATOR 1 10% &t < 30ns INPUT 10% i
200 ns—l——— ———-L8¥ L—-ﬁ—ZDOns
GENERATOR 3 Y 10% ft. < 10ns OUTPUT
Vin e S —— Vin PINIO M\ (’\_t_ <100 mV
GENERATOR 2 10% s, < 10ms | L—h
510 ns— - NOTE: The output shown is representative of that obtained. However,
[t e two pulse amplitudes may not be equal or even present.
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MC

1440 (continued)

FIGURE 9 — TYPICAL TRANSFER CHARACTERISTICS

FIGURE 10 — TYPICAL THRESHOLD versus TEMPERATURE

8.0 2
P 20 +5V, —6V
£ 6.0
(=}
e ‘ \ s 1 +6V, —6V \\
Sl | \ S
= =] e
< 40 ° +5V, —5V ’
; I \ S . —— \\
= 1=
5 I \ = \\
320
® I 1
H |
-20 —10 0 10 20 —50 —25 0 25 50 1Kl
€;n, INPUT VOLTAGE (mV) Ta, AMBIENT TEMPERATURE (°C)
FIGURE 11— TYPICAL THRESHOLD versus POWER SUPPLIES FIGURE 12 — TYPICAL THRESHOLD versus THRESHOLD
Ta = +25°C (Threshold Adjust Attached to V=) VOLTAGE ADJUSTFORV— = —6.0V
22 5 22 77
v =15 v y
+5.0
~
? "//l (=547 2 ~ ]
/ +6.0
-
- P -
18 / — 1>166 £ 4, 1 el
o
s s /,/ / | / /
E S / /
= /// £ 5
= 1 = ] = / /
/ /
14
12 F/ L~
10 12
—45 -50 -55 -60 -65 -70 50 55 6.0 65 70
V= (VOLTS) THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS)
DEFINITIONS
A Amplifier Voltage Gain — The ratio of output voltage at trailing edge of an input pulse. The device is considered re-
v
pin 1 to the input voltage at pin 3 or 4. covered when the threshold after a differential overload
Ip Input Bias Current — The average input current defined as g:t”‘;it;::::a':c:“::_" :o? r:;,m:r'w;:?rr::rd?:‘i’slfu‘:::l:c:’w::r:
(i3 +14)/2. the level at pin 10 is within 100 mV of the quiescent value.
lio Input Offset Current — The difference between input current tesys Propagation Delay — The time required for the output pulse
— X,
values, |13 — la]- Y% at pin y to achieve 50% of its final value or the 1.5 V level
IR Strobe Reverse Current — The leakage current when the referenced to 50% of the input pulse at pin x. (The +and -
strobe input is high. denote positive and negative-going pulse transition.)
Is Strobe Load Current — The amount of current drain from VoH  Output Voltage High — The high-level output voltage when
the circuit when the strobe pin is grounded. the output gate is turned off.
Pp Power Dissipation — The amount of power dissipated in the VoL C')"utput Voltage Low — The low-level output voltage when
unit as defined by [I2 x V+| + |15 x V-|. the output gate is turned on.
tR Recovery Time — The time required for the device to recover Vth :;2::‘ t:r;rzseh?r')dsa:u::t?:; pulse amplitude that causes the
from the specified differential and common-mode overload 9 °
inputs prior to strobe as referenced to the 10% point of the Vie Input Offset Voltage — The difference in Vg, at each input.

For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A,
““The MC1540 —An Integrated Core Memory Sense Amplifier.””
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SENSE AMPLIFIERS

CORE MEMORY SENSE AMPLIFIER

MC1540

. . consisting of a wideband differential
amplifier, a dc restoration circuit which
also incorporates facilities to externally
adjust the threshold, and an MDTL out-

resh CASE 71

put gate which is strobed from saturated “G" SUFFIX

logic. It is designed to detect bipolar dif-

ferential signals derived by a core memory \ CASE 72

with cycle times as low as 0.5 us. (TO-91)
“F" SUFFIX

Lead 5 connected to case

Typical Amplifier Features:

o Differential Threshold Characteristics:
Adjustable Threshold — 10-25 mV

Nominal Threshold — 17 mV @ MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

Vg=-6V - 5
6 Rating Symbol Value Unit
Input Offset Voltage — 1.0 mV Power Supply Voltage v+ 10 Vae
typical s -10 Vde
Threshold Drift — -10 uV/°C Differential Input Signal ) Vi 5.0 Vdc
. N Common Mode Input Voltage CMV. 5.0 Vdc
° _ in
Fast Response Time — 20 ns typical Toad Carrent T 75 oA
® Short RECOVBI'Y Time Power Dissipation (Package Limitation)
Metal Can PD 680 mW
50 ns max @ ejp = 1.8 V Common Derate above 25°C 4.6 mw/°C
Mo Flat Package 500 mW
de Derate above 25°C 3.3 mw/°C
50 ns max @ ejn = 400 mV - S
) . Operating Temperature Range C
Differential Mode Metal Can T, -55 to +125
Flat Package -55 to +100
Storage Temperature Range Tstg -65 to +150 °c
CIRCUIT SCHEMATIC
20V+ 1 Cext 10
L <
17kS 12k 212k 3kg
Tk 9 4 &
< 36k
3k :: W

.
1S k3 % ﬁ A ¢ I\ i
< < °
5k J 8

N N 70 - 7 15k S ) 4
r 1 »—|:
3
Sy v ¥
INPUTS s s )
Zesk 68k g5 S, 2k 7
4 Yy S
! 15 ¥ s <L
¥ WA AN -
|
€00 3003
shy- THRESHOLD & g 9 0 STROBE
ADJUST
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MC1540 (continued)

ELECTRICAL CHARACTERISTICS
(V+=+6 Vdc 1%, V- = —6 Vdc =1%, Cext == 0.01 #F. Ta = 25°C unless otherwise noted)

Characteristic Figure Symbol Min Typ Max Unit
Input Threshold Voltage 1 vth mV
(V6 =-6.0V) 14.0 17.0 20.0
Input Offset Voltage 1 io — 1.0 5.0 mV
Input Bias Current 2 I.b uA
(V3 =V4=0) — 7.5 50
Input Offset Current 2 io —_ 2.0 10.0 LA
Output Voltage, High 3 OH Vdc
(V3 =V,= 0) 5.9 — —
Output Voltage, Low . . 3 VOL mVde
(V3 =V, =0, Vi =+6 Vdc, Ig= 6 mAdc) — — 350
Amplifier Voltage Gain ‘4 Av —
(Vg =15 mV) — 85 —
Strobe Load Current — IS mAdc
(V9 =0) — — 1.2
Strobe Reverse Current —_ IR pAde
(V9 = +5 Vdc) — — 2.0
Power Dissipation — PD —_ 120 180 mwW
Propagation Delay ns
Input to Amplifier Output 5 t3+10+
(V3 =25 mV pulse, V9 = +2 Vdc) —_ 10 15
Input to Gate Output 5 t3+8-
(V3 =25 mV pulse, Vg= +2 Vdc) — 20 30
Strobe to Gate Output 6 t9 48—
(V3 = V4 =0, V9 = +2 V pulse) -— 10 15
Recovery Time ns
Differential Mode 7 t
(V5 = 400 mV pulse) R{dm) _ 20 50
Common Mode 8 t
(Vq = 1.8V pulse) Rlem) — 20 50
TESTS AT —55°C OR +125°C AS NOTED
Input Threshold Voltage 1 vth mV
(VG =-6.0V, Ty = -55°C) 12.0 17.0 24.0
(V6 =-6.0V, T, = +125°C) 12.0 17.0 22.0
Input Bias Current 2 lb LA
- = = ° — p—
(V3—V4—0, T, =-55 C) 100
Output Voltage, Low 3 vOL mVdce
(Vyq = +6 Vde, Ig = 6 mAdc, T, = +125°C) — — 400
Strobe Reverse Current —_ IR wAde
(Vy = +6 Vde, T, = +125°C) — — 25
9 A
DEFINITIONS
Ay Amplifier Voltage Gain — The ratio of output voltage at trailing edge of an input pulse. The device is considered re-
pin 1 to the input voltage at pin 3 or 4. covered when the threshold after a differential overload
1% Input Bias Current — The average input current defined as f’::tuc;it::::::;:cv:nzlrn :o? ’:;lmc:\;:en::Laes'::?:fu::::'c:’i:c:::
+ . g . = g
(13 +14/2 the level at pin 10 is within 100 mV of the quiescent value.
lio Input Offset Current — The difference between input current t Propagation Delay — The time required for the output pulse
- . xtyt -
velues, l|3 l4| v at pin y to achieve 50% of its final value or the 1.5 V level
IR Strobe Reverse Current — The leakage current when the referenced to 50% of the input pulse at pin x. (The +and -
strobe input is high. denote positive and negative-going pulse transition.)
Is Strobe Load Current — The amount of current drain from VoH  Output Voltage High — The high-level output voltage when
the circuit when the strobe pin is grounded. the output gate is turned off.
Pp Power Dissipation — The amount of power dissipated in the VoL Output Voltage Low — The low-level output voltage when
unit as defined by iz x V4| + |15 x V-|. . the output gate is turned on.
R Recovery Time — The time required for the device to recover Vih :;'L‘::zt.l;:r:hior'\dsa:url:t?:rtl pulse amplitude that causes the
from the specified differential and common-mode overload 9 °
inputs prior to strobe as referenced to the 10% point of the Vio Input Offset Voltage — The difference in Vy, at each input.
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MC 1540 (continued)

FIGURE 1 — INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM V0. TO Vou FIGURE 2 — INPUT BIAS CURRENT TEST CIRCUIT

~+6 Vdc +6 Vdc
— [-_— 30 ns MAX
INPUT Vb 0% 90% -
PULSE oy e 10% PULSE oUTPUT
200ns GENERATOR PULSE
50Q)
ouTPUT 59V —\/-
PULSE g 35y
lo = |la—1
—6Vdc —6Vde 13— L]
FIGURE 3 — OUTPUT VOLTAGE LEVELS FIGURE 4 — AMPLIFIER VOLTAGE GAIN
INPUT PULSE 4 vd
+6 Vdc —={ |=—30ns MAX GENERATOR ‘ ouTRUT
— 50Q)
15mv 0% PULSE
Vour=Von @S, OPEN INPUT 001
Vour = VoL @8, CLOSED PULSE 10%
s ov
a
J
AMPLIFIER v‘ v
ouTPUT P -
’ —6Vdc —6Vdc
FIGURE 5 — PROPAGATION DELAY (STROBE HIGH) FIGURE 6 — PROPAGATION DELAY (STROBE INPUT)
10 nsz?:;_. 10 ns MAX oo 46 Ve oLt
—1 PULSE OLuE awpuiFy +6 Ve
ineur - 90% |4 50% GENERATOR § TO SCOPE Olm:u?z
10% T0 SCOPE 20V y
- t34 104 :: 51 s SILRP?JP%E
9 GATE
el A - Lt ot
— 3 T0 SCOPE OUTPUT
—~ tig s 518 T0 SCOPE
GATE 15V GATE . 5 1
QUTPUT - L QUTPUT @ STROBE
oy ————— —6Vdc  +2 Vde o— = =
—6 Vdc

FIGURE 7 — DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT FIGURE 8 — COMMON MODE RECOVERY TIME TEST CIRCUIT
+6Vdc 001:F  AMPLIFIER

+6Vde 0.01 uF
QUTPUT
70 SCOPE

o

2
|
GATE OUTPUT COMMON

@ 10 SCOPE MODE
GENERATOR 1 et

GENERATOR 3 .

—6 Vdc
18V----
OVERLOAD COMMON MODE t.=t=20-30ns
INPUT 10%

GENERATOR 1 10%
L—-—— t—200 ns

200 ns—l-—-— u ) '
GENERATOR 3 10% ft. < 10ns QUTPUT
0 — PIN 10 ( \ f <100 mV

Ve | pepr———— Vith
10%/t, < 10ns

— tr

GENERATOR 2

510 ns—
NOTE:* The output shown is representative of that obtsined. However,

ra—t
the two pulse amplitudes may not be equal or even present.
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MC 1540 (continued)

€out, OUTPUT VOLTAGE (VOLTS)

o~
o

Vy, (mV)

8.0

6.0

40

22

20

16

14

12

10

FIGURE 9 — TYPICAL TRANSFER CHARACTERISTICS FIGURE 10 — TYPICAL THRESHOLD versus TEMPERATURE
2
20— +5V,—6V

[ \ V-6V | ——]

18 =

e
THRESHOLD (mV)

L +5V,—5V — —

|
/
I I
I \ 1
N

0 . 2
—20 ~10 0 10 20 - 0 % 50 75 100 125
€in, INPUT VOLTAGE (mV) Ta, AMBIENT TEMPERATURE (°C)
FIGURE 11— TYPICAL THRESHOLD versus POWER SUPPLIES FIGURE 12 — TYPICAL THRESHOLD versus THRESHOLD
Ta = +25°C (Threshold Adjust Attached toV ™) VOLTAGEADJUSTFORV™— = —6.0V

- 2 —
LV+=+45 v =y
/,Jrs.o A

- = 54— 0 =
T e
// / = e / +6V

18 =

THRESHOLD (mV)

16
// 1 0 / /
14
/ /
12
45 -50 -55 -60 -65 -70 50 55 6.0 6.5 70
V= (VoLTS) THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS)

FIGURE 13 — MC1540 BLOCK DIAGRAM

INPUTS QUTPUT

THRESHOLD  STROBE
ADJUST

For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A
“The MC1540 — An Integrated Core Memory Sense Amplifier."

.
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SENSE AMPLIFIERS

CORE MEMORY SENSE AMPLIFIEK

MC1541F

Dual-channel gated sense amplifier with separate wideband differential input
amplifiers. Either input can be gated on from saturated logic levels. The sense
amplifier features adjustable threshold, saturated logic output levels, and a strobe
input that accommodates saturated logic levels. Designed to detect bipolar signals
from either of two sense lines. Operates with core memory cycle times less than
0.5 us.

Typical Amplifier Features:

o Nominal Threshold — 17 mV

. TO-86
e Input Offset Voltage — 1.0 mV typical CASE 83
® Propagation Delay
Input to Gate-Output — 20 ns
Input to Amphﬁ?r-OUtpUt —10ns MAXIMUM RATINGS (T = 25°C unless otherwise noted)
Gate Response Time — 15 ns - -
Strobe Response Time — 15 ns Rating Symbol Value Unit
+
e Common Modelnput Range — 1.5 Volts | Power Supply Voltage MY +10 vde
\' -10 Vde
o Differential Mode Input Range Differential Input Signal Vin £5 Vde
With Gate On — 600 mV Common Mode Input Voltage oMV, 5 vde
With Gate Off — 1.5 Volts
Load Current IL 25 mA
o Power Dissipation — 140 mW typical
Power Dissipation (Package Limitation) PD 500 mW
Derate above 25°C 3.3 mwW/°C
Operating Temperature Range T A -55 to +125 °C
Storage Temperature Range stg -65 to +150 °C
CIRCUIT SCHEMATIC
INPUT B v
49 03 _qu 913 o012
34k
13 31k 125k 3125k 2 6K

A
7\

'

; 333;3 )] e Ko

7

—
36k 4.7k 4
108k S 9.4KkS 94k
A CHANNEL 248k 248k 503 $50 | sk
GATE o ] ] e
INPUT 8 o 18k 3 . o8
775 h 4 =
h 4
T 89k$ 325k
125 ¥ 1
4 >
38k 8KkS 46k 1
38k w0 - a0
1
- —o V-
8o né . 10 p
B CHANNEL GATE INPUT THRESHOLD ADJUST o
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MC1541F (continued)

ELECTRICAL CHARACTERISTICS

(V*=+50 Vdc+ 1%, V- =-5.0 Vdc + 1%, Vth{pin 11) =-5.0 Vdc + 1%, Cext = 0.01 uF, TA = 250C unless otherwise noted)
Characteristic Fig. No. | Symbol | Min Typ | Max | Unit
Input Threshold Voltage 8 Vth mV
(TA = +25°C) 14 17 20
(-55°C s T, < +125°C) 12 17 22
Input Offset Voltage 8 ViO - 1.0 6.0 mV
Input Bias Current 9 Ib nA
(V1=V2=V3=V4=0) - 5.0 25
(Vi=Vy=Vz=V,=0, T, =-55°C) - - 50
Input Offset Current 9 io - 1.0 2.0 LA
Output Voltage High 10 VOH Vde
(V1=V2=V3=V4=0) 4.9 - -
Output Voltage Low 10 VOL mVdc
(Vl =V2=\«3 =V4 =0, V12=+5.0Vdc, 17 = 10 mAdc) - - 350
(V12 =+5.0 Vdc, 1,7 =10 mAdc, T, = +125°C) - - 400
Strobe Load Current Is mAdc
(V1 0= 0) - - 1.2
Strobe Reverse Current ISR pAde
(V10 =+5.0 Vdc) - - 2.0
(V10 =+5.0 Vdc, TA = +125°C) - - 25
Input Gate Voltage Low 11 VGL _ Vdc
(V1=V3=25dec, V2=V4=0) - 0.7
Input Gate Voltage High 11 VGH Vde
(V1=V3=25 mVdc, V2=V4=0) - 1.6 -
Input Gate Load Current IG mAdc
(V8 or V9 =0) - - 2.5
Input Gate Reverse Current (V8 or V9 =5.0 Vdc) IGR uAdce
(T, =25°0) - - 2.0
(T, =+125°C) - - 25
Common Mode Range 13 VCM Vdce
Input Gate High - 1.5 -
Input Gate Low - 1.5 -
Differential Mode Range 14
Input Gate High DH - +600 - mV
Input Gate Low VDL - £1.5 - Vde
Power Dissipation PD - 140 180 mw
SWITCHING CHARACTERISTICS
Characteristic Fig. No. | Symbol | Min Typ | Max | Unit
Propagation Delay ns
Input to Amplifier Output 8 tI A
(V1 = 25 mV pulse, VIO = +2.0 Vdc) - 10 15
Input to Output 8 tIO
(V1 = 25 mV pulse, V10 = +2.0 Vdc) - 20 30
Strobe to Output 12 tSO
(V1 = V2 = V3 = V4 =0, V10 = +2.0 V pulse) - 15 20
Gate Input to Amplifier Input 11 tGI
(V1 =25 mV pulse, V9 = 2.0V pulse) - 10 15
Gate Input to Amplifier Output 11 tGA
(V1 =25 mVdc, V9 = 2.0 V pulse) - 30 35
Recovery Time ns
Differential Mode 14 tDR
Input Gate High | y _ - 30 50
Input Gate Low ‘ 107 V3 400 mV pulse B 0 B
Common Mode 13 t
. CMR
Input Gate High |y o1 v = 1.5 v pul - 15 30
Input Gate Low § 17 '3~ '~° Y Pwse - 15 | 30
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MC1541F (continued)

EQUIVALENT CIRCUIT

INPUT A A

X ™\
2

>

CHANN

A CHANNEL 9 _/_ l
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|
|
> oc | oUTPUT | 7
M L5 o
|
|
I

|
I STAND
INPUT | BY 2nd
I UNIT STAGE
3 | > = / /
INPUTB : cnmu9
|
< F ——
B CHANNEL THRESHOLD O 11 10
GATE ADJUST STROBE
INPUT
FIGURE 1 — TYPICAL OPERATION
T
Vertical
Channel Sc:?le '
Gate Input [
2 V/div
Input .
Signal 20 mV/div J
Amplifier .
Output 2 V/div
Strobe .
Input 2 V/div
Sense 1
Amplifier .
Output 2 V/div
J Horizontal Scale
50 ns/div
I |
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MC1541F (continued)

THRESHOLD (mV)

INPUT THRESHOLD (mV)

FIGURE 2 — TYPICAL INPUT THRESHOLD versus

TEMPERATURE
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FIGURE 3 — TYPICAL THRESHOLD versus THRESHOLD
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eout, OUTPUT VOLTAGE (VOLTS)

MC1541F (continued)

FIGURE 6 — INPUT-OUTPUT TRANSFER

CHARACTERISTICS

FIGURE 7 — CHANNEL GATE INPUT-AMPLIFIER

OUTPUT TRANSFER CHARACTERISTICS
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4.0
40
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FIGURE 8 — INPUT THRESHOLD FOR OUTPUT VOLTAGE SWING FROM VoH TO VoL
PROPAGATION DELAY FROM INPUT TO OUTPUT
(a) Threshold Test Waveforms (b) Test Circuit
—{ | 20 ns max . AMPLIFIER
QUTPUT
Vin  TO SCOPE +5 Vd T0 SCOPE
eyt 't - 90% ’
PULSE  50%
ov 10% —_—
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«b 990

(c) Waveforms for Propagation Delay Test
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MC1541F (continued)

FIGURE 9 — INPUT BIAS CURRENT TEST CIRCUIT FIGURE 10 — OUTPUT VOLTAGE LEVELS
+5Vde §
510 3
1
2
7
3 MC1541
4
Vout
11 + 12 = Ip for “A” channel when switch isin “a"—-p-osition
T
= Iy for “B" channel when switch is in “b” paosition
-1} tio
FIGURE 11 — MINIMUM TIME FROM CHANNEL GATE INPUT TO AMPLIFIER INPUT
PROPAGATION DELAY FROM CHANNEL GATE INPUT TO AMPLIFIER OUTPUT
{A) Minimum Time from Gate Input to Amplifier Input — tG|
(See Definitions)
- AMPLIFIER
(B) Test Circuit OUTPUT
+20V 4 <200 +5 Vdc T0 SCOPE

Gate Input 50% +2.5 Vde
10%
0
L—Zﬂﬂ ns ——I TO scop I
o
25mV 4
Amplifier tr<20ns
Input 50% b3 990 (o e—
- | 3 MC1541
1 ?_l_o O— ]
] 4
] -O—
Amplifier 1
Output |
L o o _ 8 9 6 5 n
. ;
INPUT \
PULSE \
GENERATOR \ .
GATE
(C) Propagation Delay from Channel Gate C PULSE ] . OA} L —
Input to Amplifier Qutput GENERATOR | oO—de
b
20V
I‘:::; 50% tr<20ns | | TOSCOPE | | | -5 Vde
0 ;z 513 S 10£0.1% 0£10% 3 310£10% 503 350
Amplifier
Output 50% L
— ¢
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MC1541F (continued)

FIGURE 12 — PROPAGATION DELAY FROM STROBE INPUT TO OUTPUT

(a) Propagation Delay from Strobe Input to Output (b) Test Circuit +5 Vde
by —®
20v
Strobe 15V Strobe
Input tr<20ns 12013612810 Pulse Generator
0 1 51
O——— Gate 1
2 Output
O to Scope
3 MC1541
—_— 4
15V
80906 1
—
0 -6 Vde
S L
FIGURE 13 — COMMON MODE RECOVERY AND COMMON MODE RANGE
Vo 0.01 uF Output to
Input trand tf ~ 25ns

10%

Output for input
less than common
mode input range
A 100 mv

Input

je@——200 ns—=ta-t1CMR

Qutput for input
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+5 Vde

FIGURE 14 — DIFFERENTIAL RECOVERY AND DIFFERENTIAL RANGE
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+Vin Generator 1 351 1 513
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MC1541F (continued)

IGR

lio

ISR
Pp

CMR

DR

Gl

tGa

1A

DEFINITIONS

Input Bias Current — The average input current
defined as (11 + 12 + 13 + 14)/4.

Channel Gate Load Current — The amount of
current drain from the circuit when the channel
gate input (Pin 8 or 9) is grounded.

Channel Gate Reverse Current — The leakage
current when the channel gate input (Pin 8 or 9)
is high.

Input Offset Current — The difference between
amplifier input current values|l 1 - 12|or}i3 - 14].

Strobe Load Current — The amount of current
drain from the circuit when the strobe pin is
grounded.

Strobe Reverse Current — The leakage current
when the strobe input is high.

Power Dissipation — The amount of power dis-
sipated in the unit.

Common Mode Recovery Time — The time re-
quired for the voltage at pin 12 to be within
100 mV of the dc value (after overshoot or
ringing) as referenced to the 10% point of the
trailing edge of a common mode overload signal.

Differential Recovery Time — The time required
for the device to recover from the specified
differential input prior to strobe enable as ref-
erenced to the 10% point of the trailing edge of
an input pulse. The device is considered re-
covered when the threshold with the overload
signal applied is within 1.0 mV of the threshoid

with no overload input.

Minimum Time Between Channel Gate Input
and Signal Input — The minimum time between
50% point of channel gate input (Pin 8 or 9)
and 50% point of signal input (Pins 1, 2, 3, or
4) that still allows a full width signal at ampli-
fier output.

Propagation Delay, Channel Gate Input to Am-
plifier Output — The time required for the am-
plifier output at pin 13 to reach 50% of its final
value as referenced to 50% of the input gate
pulse at pin 8 or 9 (Amplifier input =25 mVdc).

Propagation Delay, Input to Amplifier Output —
The time required for the amplifier output

4o

150

Vem

VDH

VpL

VGH

VGL

Vio

VOH

VoL

Vth

pulse at pin 13 to achieve 50% of its final value
referenced to 50% of the input pulse at pins 1
and 2 or 3and 4.

Propagation Delay, Input to Output — The time
required for the gate output pulse at pin 7 to
reach the 1.5 Volt level as referenced to 50% of
the input pulse at pins 1 and 2 or 3 or 4.

Strobe Propagation Delay to Output — The time
required for the output pulse at pin 7 to reach
the 1.5 Volt level as referenced to the 1.5 Volt
level of the strobe input at pin 10.

Maximum Common Mode Input Range — The
common mode input voltage which causes the
output voltage level of the amplifier to decrease
by 100 mV. (This is independent of the channel
gate input level.)

Maximum Differential Input Range, Gate Input
High — The differential input which causes the
input stage to begin saturation.

Maximum Differential Input Range, Gate Input
Low — The differential input signal which
causes the output voltage level of the amplifier
to decrease by 100 mV.

Channel Gate Input Voltage High — Gate pulse
amplitude that allows the amplifier output
pulse to just reach 100% of its final value. (Am-
plifier input is set at 256 mVdc).

Channel Gate Input Voltage Low — Gate pulse
amplitude that allows the amplifier output to
just reach a 100 mV level. (Amplifier input is
set at 26 mVdc).

Input Offset Voltage — The difference in Vth
between inputs at pins 1 and 2 or 3 and 4.

Output Voltage High — The high-level output
voltage when the output gate is turned off.

Output Voltage Low — The low-level output
voltage when the output gate is saturated and
the output sink current is 10 mA.

Input Threshold — Input pulse amplitude at
pins 1, 2, 3 or 4 that causes the output gate to
just reach VOL.
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SENSE AMPLIFIERS

DIFFERENTIAL COMPARATOR \

MC1710

. . . designed for use in level detection,
low-level sensing, and memory applica-
tions.
Z2 /
. . /
Typical Amplifier Features: CASE 72
. (TO-91)
e Differential Input Characteristics: “E" SUFFEIX
Input Offset Voltage = 1.0 mV
Offset Voltage Drift = 3.0 uV/°C b
\ CASE 96
® Fast Response Time — 40 ns R\ (TO-99)
“G" SUFFIX
e Output Compatible with All Saturating
Logic Forms
. Lead 4 connected to case
Vout = +3.2 V to -0.5 V typical
® Low Output Impedance — 200 ohms
MAXIMUM RATINGS (T, =25°C unless otherwise noted)
Rating Symbol Valve Unit
Power Supply Voltage Vf +14 Vdc
\4 - 7.0 Vdce
Differential Input Signal vin +5.0 Volts
Common Mode Input Swing CMVin + 7.0 Volts
Peak Load Current IL 10 mA
Power Dissipation (package limitation) PD
Metal Can 680 mW
Derate above TA =25°C 4.6 mWw/°C
Flat Package 500 mW
Derate above T, = 25°C 3.3 mW/°C
PIN CONNECTIONS
Schematic A B C D E F Operating Temperature Range TA -55 to +125 °c
"G'" Package 1 2 3 4 7 8
F Packoge T 2 3 5 6 8 Storage Temperature Range TstL -65 to +150 °C

CIRCUIT SCHEMATIC

F

N . v

o

INVERTING
IN(I;’UT

B O]
NON-INVERTING

INPUT \l s

100 68

o

OUTPUT

GND

[ o
2}
=
S
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MC1710 (continued)

ELECTRICAL CHARACTERISTICS (v+ = +12 Vdc, V™ = —6 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Definitions Characteristic Symbol Min Typ Max Unit
Input Offset Voltage vio mVde
= = d -
B vuut_l'4Vdc’ TA—25C 1.0 2.0
Vi Rs E Vo vout =1.8 Vdc, TA =-55°C - - : z
Rs \J =1.0Vde, T, = +125°C - - .
o - . out A
= fs <2002 Temperature Coefficient of TCVio - 3.0 - uv/°c
Input Offset Voltage
Input Offset Current Iio pAde
V_ . =1.4Vde, T, =25°C - 1.0 3.0
out A
= = .55° - - .
Vuut—LBVdc, T, =-5°C 7.0
= = o - -
vout_l'OVdc' TA = +125°C 3.0
Input Bias Current Ib pAde
v =1.4Vde, T, =25°C - 12 20
out A
= = .55° - -
Vout-l.ﬂ Vdc, TA- 55°C 45
= = © - -
Vout—l.o Vdc, TA =+125°C 20
€out Open Loop
AL =g— Voltage Gain AvoL v/v
ro 8 T, =25°C 1250 1700 -
E T, =- ° 1000 - -
A e TA 55 to +125°C
§ Rout
- = Output Resistance R out - 200 - ohms
Differential Voltage Range Vin +5.0 - - Vde
Positive Output Voltage vOH 2.5 3.2 4.0 Vde
V. 25.0mV, 01 =0.5mA
s in J
o—q I Negative Output Voltage VOL -1.0 -0.5 0 Vdc
v £ V., Z-5.0mv
in in
Io Output) Sink Current I5 mAdc
° C V, Z2-5.0mV, V. 20,

Tp= 25°C 2.0 2.5 -

>
Vin z-5.0mV, vout 20,
TA =-55°C 1.0 2.0 -

||f-®

A
B Input Common Mode Range CMVin 5.0 - - Volts
E
i Common Mode Rejection Ratio CMrei
= V™ = -7.0 vdc, RS = 200Q 80 100 - dB
E

Response Time t. - 40 - ns
L For Positive and Negative
Going Input Pulse

Power Supply Current ID+ - 6.4 9.0 mAdc
vout =0 Vde

Power Consumption
TO-99 Metal Can - 115 150 mw

TO-91 Flat Package - 115 150
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MC1710 (continued)

TYPICAL CHARACTERISTICS

FIGURE 1 — VOLTAGE TRANSFER

CHARACTERISTICS
40
ssoc
2500
so—Z —
2 X N
g \Teizsoc \
w 20
g \
]
>
: \
EM
<
2 o
" -
N 20—\
N—
10 —s5oc
280 60 a0 20 20 40 6080

Vin/INPUT VOLTAGE (mV)
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MC1710 (continued)

FIGURE 7 — RESPONSE TIME
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FIGURE 9 — SERIES RESISTANCE
versus MRTL FAN-OUTS
100 TTTT T T T T 17T
MC1710 | _
=z g
/ g
A
20 o
2U| E
RENT &
@ MINIMUM CUR
5 mw MATL =7 =}
2 =
Z -
b ;:::::jx, g
-
50— \ 5
E
5
<
2
>
20 -
MAXIMUM
CURRENT | |
10 1
0.1 0.2 05 1.0 2.0 5.0 10

Rg, SERIES RESISTANCE (k OHMS)

9-114

FIGURE 8 — POWER DISSIPATION

versus TEMPERATURE
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DIFFERENTIAL COMPARATOR SENSE AMPLIFIERS

MC1710C

Lead 4 connected
to case

gy

. . . designed for use in level detection, 5 ,\‘//’/ i’

low-level sensing, and memory applica- g

tions.

CASE 72 CASE 93 CASE 96
(TO-91) (TO-116) (TO-99)
“F'" SUFFIX “p# SUFFIX “G’" SUFFIX

Typica' Amplifier Features: MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

e Differential Input Characteristics: Rating Symbol Value Unit
Input Offset Voltage = 1.5 mV Power Supply Voltage v’ +14 vde
Offset Voltage Drift = 5.0 uV/°C v -7.0 Vdc

Differential Input Signal V. +5.0 Volts
. in
® Fast Response Time — 40 ns Common Mode Input Swing MV, £7.0 Volts
. . . Peak Load Current I 10 mA
e Output Compatible with All Saturating > 0131 _ur: - ackage Timitation) 1}
. ower ssipation ckage limil on
Logic Forms Metal Con? packag D 680 mW
Vout =13.2 V to -0.5 V typical Derate above 25°C 4.6 mW/°C
Flat Package 500 mwW
Derate above 25°C 3.3 mw/°C
® Low Output Impedance — 200 ohms Plastic Package 200 mW
Derate above 25°C 3.3 mW/°C
Operating Temperature Range* T A 0 to +75 °C
Storage Temperature Range T t °C
Metal Can and Flat Package ste -65 to +150
Plastic Package -65 to +125

*For full temperature range (-55°C to + 125°C) and characteristic curves,
see MC1710 data sheet.

CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT

o=

v+

INVERTING
INPUT
c

B
NON-INVERTING
INPUT

ouTPUT

PIN CONNECTIONS

Schematic A B COD
“G'’ Package 12 3 4
“F'” Package 12 35
“P"" Package 2 3 4 6
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MC1710C (continued)

ELECTRICAL CHARACTERISTICS (v+ = +12 Vdc, V™ = —6 Vdc, Ta = 25°C unless otherwise noted)

Characteristic Definitions Characteristic Symbol Min Typ Max Unit
- | Input Offset Voltage Vi o mVdc
B| A\ =1.4Vde, T, =25°C - 1.5 5.0
O—AM— out A
= = X - -
v Rs E Vo Vm“t =1.5 Vde, TA 0°C 6.5
Rs Vm“t =1.2 Vde, TA = +70°C - - 6.5
¢ A Rs < 200Q
= s < 2008 Temperature Coefficient of TCyio - 5.0 - uv/°Cc
Input Offset Voltage
Input Offset Current Iio pAde
vV . =1.4Vde, T, =25°C - 1.0 5.0
out A
- = 0° - -
Vout—l‘SVdc, TA-OC 1.5
= = ) - -
V¢ = 1.2 Vde, T, = +70C 7.5
Input Bias Current Ih pAdc
v =1.4 Vde, T, =25°C - 15 25
out A
_ - 0° -
vout_l's Vdc, TA— o°C 25 40
Vout = 1-2 Vde, Ty = +70°C - - 40
€out
. } AvoL = ™ Voltage Gain AvoL v/V
= 25° -
T_o_ TA =25°C 1000 1500
- ° 800 . -
e o T A 0 to +70°C
| Rout
B S
Output Resistance R out - 200 - ohms
Differential Voltage Range Vin 5.0 - - Vde
Positive Output Voltage Vou 2.5 3.2 4.0 Vde
B
o—i

= V. 2-5.0mV,V_ 20
in out

TA=25C 1.6 2.5 -

TA=0C 0.5 - -

Input Common Mode Range CMV. 5.0 - - Volts

£ V™ =-7.0 Vde

Common Mode Rejection Ratio CM_ . 70 100 - dB
Rs <200Q

C|

3
A
V. 25.0mV, 01 <0.5mA
\ in o
v E-— Negative Output Voltage VoL -1.0 -0.5 0 Vde
- V. z2-5.0mV
o— lo in
¢ A Output Sink Current IS mAdc
3
A e

Sos
Ein Cout
Propagation Delay Time t d - 40 - ns
F For Positive and Negative P

s
L ivb = L4V Going Input Pulse
= = 'y

Vp=95mV— Vi,
Power Supply Current 1D+ - 6.4 9.0 mAdc
8 Vout = 0 Vde
v, o— 8] - - 5.5 7.0
i ¢ Power Consumption - 110 150 mW
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COMPARATOR
MCI711

DUAL DIFFERENTIAL \ SENSE AMPLIFIERS

. . . designed for use in level detection,
low-level sensing, and memory applica
tions. CASE 72

(TO-91)

Lead 5 connected to case “E" SUFFIX
CASE 71A
“G’" SUFFIX
Typical Amplifier Features: MAXIMUM RATINGS (T = 25°C unless otherwise noted)
Ratin Symbol V. ni

o Differential Input — o P—— 9 Y " alve Unit

Input Offset Voltage = 1.0 mV ower Supply Voltage X- _+7140 3‘}2

cpe 0, -

Offset Voltage Drift = 5.0 uV/°C Differential Input Signal v 5.0 Volts
® Fast Response Time — 40 ns Common Mode Input Swing cMv, +7.0 Volts
® Output Compatible with All Saturating | Peak Load Current I 50 mA

Logic Forms Power Dissipation (package limitation) P
Vout =+4.5V t0 0.5 V typical Metal Can 680 mW
Derate above TA =25°C 4.6 mW/°C
e | ow Output Impedance — 200 ohms Flat Package 500 W
Derate above TA =25°C 3.3 mwW/°C
Operating Temperature Range T N -55 to +125 °c
Storage Temperature Range 'I‘stg -65 to +150 °C
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
STROBE 2
strose 1 0@ @ [Elpsraos "5 strose 1o v+O[E]@
Sask I Al Y5 S 3 O wverTivg F — =]~ ===
< INPUT 1) |
|
Aﬂ‘;'a 6.2v i !
| ' o o |
| |
INVERTING _Kl P_‘ INVERTING G%E] 1 I
INPUT 1 K >t INPUT 2 1 I'auwur
6.2v e 6.2V ®E : |
34.5k INVERTING |
NON-INVERTING NON-INVERTING INPUT 2} |
INPUT 1 s INPUT 2 o1 |
[l
) 4 0 NON-INVERTING | i
20 < INPUTZ |
! u v- 4
¢ © STROBE2O V-0
O[Eevo 0 - @[]0 - outeur ®nl ®E o

[ contains pin number for flat package. O contains pin number for metal can package.
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MC1711 (continued)

ELECTRICAL CHARACTERISTICS (each comparator) v* = +12 Vdc. V™= —6.0 Vdc. T = 25°C unless otherwise noted)

Characteristic Definitions Characteristic Symbol Min Typ | Max | Unit
Input Offset Voltage vio mVdc
fig CMVin =0 Vdc, TA =+25°C - 1.0 3.5
O—"VW— TA=+25°C - 1.0 5.0
Vio Vout CMV, =0Vdc, T, = -55 to +125°C - - 4.5
Rs T, = -55 to +125°C - - 6.0
o—wWA— Vout = 14 Vdc @425°C
Voyt = 1-8 Vdc @ §5°C T
Rg< 2000 V:::= 1.0 Vde @ +125°C Temperature Coefficient of Input Offset TCViD - 5.0 - uv/ec
Voltage
Input Offset Current N pAde
V_ =1.4Vde, T, =+25°C he - 0.5 10
out A
= = - © - -
vout =1.8 Vdc, TA =-55°C 20
vout =1.0 Vde, TA =+125°C - - 20
Input Bias Current Ib pAdce
v =1.4Vdc, T, =+25°C - 25 75
out A
V_.=18Vde, T, =-55°C - - 150
out A
v =1.0 Vde, T, =+125°C - - 150
out A
Voltage Gain A v/vV
TA =+25°C voL 750 1500 -
Ty = -55 to +125°C 500 - -
Output Resistance out - 200 - ohms
Differential Voltage Range in +5.0 - - Vdc
Positive Output Voltage VOH Vdc
VinZIOdec, 0§I°§0.5mA 2.5 3.2 5.0
Negative Output Voltage Vv oL Vdc
V. 2-10 mVde -1.0 -0.5 0
in
Strobed Output Level
vstrobe £0.3 Vdc vOL(st) -1.0 - 0 Vdc
Output Sink Current Is mAdc
V. 2-10mV, V z0 0.5 0.8 -
in out
Strobe Current
N vstrobe =100 mVdc ISt - 1.2 2.5 mAdc
Input Common Mode Range CMVin Volts
* V™ =-7.0 Vde +5.0 - -
Response Time tR ns
V. =5.0mV + V. - 40 -
b io
tR - 40 - ns
Strobe Release Time ISR - 12 - ns
Power Supply Current I.D+ mAdec
\ 20 Vdce - 8.6 -
out
I.D- - 3.9 -
Power Consumption - 130 200 mwW
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MC1711 (continued)

TYPICAL CHARACTERISTICS

FIGURE 1 — VOLTAGE TRANSFER
CHARACTERISTICS
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CMV;,, COMMON MODE INPUT VOLTAGE

Vout, OUTPUT

MC1711 (coﬁtinued)

FIGURE 8 — OUTPUT PULSE STRETCHING

FIGURE 7 — COMMON MODE PULSE RESPONSE WITH CAPACITIVE LOADING

Rg, SERIES RESISTANCE (k OHMS)
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DUAL DIFFERENTIAL
COMPARATOR

MCI711C

. . . designedfor use in level detection, low
level sensing, and memory applications.

Typical Amplifier Features:

SENSE AMPLIFIERS

Lead 5 connected
to case

CASE 93
(to-116)
7P SUFFIX

CASE 72
(TO-91)

“F" SUFFIX

CASE 71A
“G"” SUFFIX

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

Rating Symbol |  Value Unit
o Differential Input > Pa——, = " va
ower (o} € + C
Input Offset Voltage = 1.0 mV PPy € v- 7.0 Vde
ifr — 0,

Offset Voltage Drift = 5.0 uV/°C Differential Input Signal . 5.0 Volts
® Fast Response Time — 40 ns Common Mode Input Swing oMV, £7.0 Volts
® Output Compatible with. All Saturating Peak Load Current I 50 mA

LOQ'C Forms X Power Dissipation (package limitation) PD
Vout = +4.5 V to -0.5 V typical Metal Can 680 mw
Derate above TA =25°C 4.6 mW/°C
° —
Low Output Impedance — 200 ohms Flat Package 500 W
Derate above T, = 25°C 3.3 mW/°C
Plastic Package 400 mwW
Derate above T 5= 25°C 3.3 mw/°C
Operating Temperature Range Ty 0 to +75 °C
Storage Temperature Range " °Cc
Metal Can and Flat Package stg -65 to +150
Plastic Package -65 to. +125
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
13 9
STROBE 1Q ®[e]osTrose 2 + 13
On O . A sTROBE 1 D00
Seak 43k ‘E N A N AR IED pIEN INVERTING ™ ™~}
1 INPUT 11

W
3
6.2v 9100 NON-INVERTING |
910 810 INPUT 11
o |
INVERTING INVERTING GND 12
INPUT 1 (a a) INPUT 2 |
1€ B @8] 1
62V S| ™ INVERTING | | K
1 NUNles@RDT%IG INFUOTZ.:
NON-INVERTING o -
INPUT 1 INPUT 2 DLlos +
y o]
S NON:INVERTING |
120 INPUT 2
120 Sa - L_.
o4 STROBE 20
@Eeno 612 @610 outeur on ®E s

Number at end of terminal is pin number for plastic package. [] contains pin number for fiat package. O contains pin number for metal can package.

9-121




MC1711C (continued)

ELECTRICAL CHARACTERISTICS feach comparator) v* = +12 Vdc. V™ = —6.0 Vde. T p = 25° C unless otherwise noted)

Characteristic Definitions Characteristic Symbol Min Typ | Max | Unit
Input Offset Voltage io mVde
Rg CMVin = 0 Vdc, TA = +25°C - 1.0 5.0
O—WW\V— - CMV, #0Vdc, T, = +25°C - 1.0 7.5
Vio Vaut CMV, =0 Vde, T, = 0to +70°C - - 6.0
R
N CMV. #0Vde, T, =0to +70°C - - 10
o— v Ve = 1.4 Ve @ 25°C n TA -
Vgut=1.5Vde @ 0°C .
Rg < 200 v::: - 1.2Vde @+70°C Temperature Coefficient of Input Offset TCyso - 5.0 - uv/°c
Voltage
Input Offset Current o pAde
v =1.4Vde, T, =+25°C - 0.5 15
out A
= =0° - -
Vout = 1.5 Vde, TA =0°C 25
Vout =1.2 Vdc, TA =+70°C - - 25
Input Bias Current Ib rAde
v =1,4Vde, T, =+25°C - 25 100
out A
= - 0° - -
vuut =1.5 Vde, TA =0°C 150
Vout = 1.2 Vde, T, =+70°C - - 150
Voltage Gain A v/vV
Ty = +25°C VoL 700 1500 -
TA = -55 to +125°C 500 - -
Output Resistance Rout - 200 - ohms
Differential Voltage Range in +5.0 - - Vdc
Positive Output Voltage VOH Vde
V. 210 mVde, 0 =I_=0.5 mA 2.5 3.2 5.0
in o
Negative Output Voltage VOL Vdc
Vin 2 -10 mVde -1.0 -0.5 0
Strobed Output Level
<
vstrobe £0.3 Vdc VOL(st) -1.0 - 0 Vdc
Output Sink Current IS mAdc
V. 2-10mVv, V__ 20 0.5 0.8 -
in out
Strobe Current
Vstrobe = 100 mvde L - 1.2 2.5 mAdd]
Input Common Mode Range CMVin Volts
V™ =-7.0Vdce +5.0 - -
Response Time tR ns
Vb=5.0 mV+Vio - 40 -
Strobe Release Time tSR - 12 - ns
Power Supply Current ID* mAdc
v £0 Vde - 8.6 -
out
- - 3.9 -
Power Consumption - 130 200 mw
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MC1711C (continued)

TYPICAL CHARACTERISTICS

FIGURE 1 — VOLTAGE FIGURE 2 — INPUT BIAS CURRENT
TRANSFER CHARACTERISTICS versus TEMPERATURE
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MC1711C (continued)

FIGURE 7 — COMMON MODE PULSE RESPONSE

FIGURE 8 — OUTPUT PULSE STRETCHING
WITH CAPACITIVE LOADING

3.0 40
" |
& 50 pF V=412V
5 vi=+zy NTY V=60V —]|
] V=80V — T Tp=425°C
z TA=+25°C OpF 900 oF \
2 = 20—HI/
= z 20 N
73 -
85 g \ \ NS~ 200pF
=L o 100 pF T NN
- (&)
§ = €L =50pF \\ Cy = 100 pF
= o 0 | N,
8 i * Cp = 0pFN\
£ 2
= = 5 r
20 I N B %
.0 3
> o
LB 20 < 20}
ES TN
RN L
=<
3
2 -40
-20 0 20 40 60 80 100 120 140 160 180 0 300 400 - 500
t, TIME (ns) t, TIME (ns)
FIGURE 9 — SERIES RESISTANCE FIGURE 10 — FAN-OUT CAPABILITY
versus MRTL FAN-OUTS WITH MDTL OR MTTL OUTPUT SWING
100 T T T T TTT 5.0
Rg - VZZZ7) AcTuAL ouTPuT
:l>-t:'¢:j—o i SWING
50 . ' H o
9. C17116 [l A
Qi <
% HH 2 MINIMUM HIGH STATE
z MTTL z
201~ g 3.0~
S b ‘,
» MINIMUM CURRENT & MDTL
g mWMATL =7 W /
2w £ 20 R1=
= =] MDTL, MTTL - 274 Vo
/ Z  |meuT voLTace o .
5.0— - > MTTL a
7 S MC1711C
e 6.0V
= S — — —6.!
, LR 3 [maximum Low sTaTES
20 pEs < T MTTL, MDTL
MAXIMUM _ AR
CURRENT W e :
0.1 0.2 05 10 20 50 10 : Tor2

Rg, SERIES RESISTANCE (k OHMS)
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‘ DUAL STEREO PREAMPLIFIER\ STEREO PREAMPLIFIERS

MCI1303P

. . . designed for amplifying low-level stereo
audio signals with two preamplifiers built into
a single monolithic semiconductor.

Each Preamplifier Features:

e Low Input Noise Voltage — 0.5 uV typical

o Large Output Voltage Swing — 4.5 V rms min

® High Open-Loop Voltage Gain = 8,000 min

CASE 93
® Channel Separation = 60 dB min at 10 kHz (TO-116)
“P" SUFFIX
® Short-Circuit-Proof Design
MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)
Rating Symbol Value Unit
Power Supply Voltage vt +15 Vde
\' -15 Vdc
Power Dissipation (Package Limitation) PD 415 mW
Derate above 25°C 3.3 mW/°C
Operating Temperature Range Tp 0 to +75 °C
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT
INPUT LAG 1 OUTPUT LAG 1
101 12 14
vt INPUT
LAG 1
3.8k ~— __ OUTPUT
30k$ 30k J —%_‘A_H 800 01112 [oeh
NON-INVERTING |
INPUT 1+9 o5 W—T — .
INVER'FII?IG . 2k _-oOUTPU“ 9 OUTPUT 1
INPUT 1 e | SR INPUT 1 Sldip4
_ 15k g 4k 8 _ v
Vo7 v 7 14
15k 6.8 & H
- 2k OUTPUT 2 5 @_{__ OUTPUT 2
INVERTING ' — INPUT 2 1
INPUT2- 6 9.6k —F
+5 3 L
NON-INVERTING
INPUT 2 "
800 s OUTPUT
30k ¥ 30k 3.8k H | 43 2 LAG2
4 3 2
INPUT LAG2 OUTPUT LAG 2
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MC1303P (continued)

ELECTRICAL CHARACTERISTICS (Each Preamplifier) (V¥ =+13 Vdc, V™ =-13 Vdc,
Ta = 25°C unless otherwise noted)
Characteristic Definitions (linear operations ) Characteristic Symbol | Min | Typ | Max | Unit
Aygp=t
‘ n
P M Open Loop Voltage Gain AVOL 8,000 | 10,000 | 12,000 [ V/V
t W out
L L
™ i Output Voltage Swing v Vrms
o— (R, =10k9) out 4.5 | 5.5 -
1t
ho—dJ" Input Bias Current Ib - 1.0 10 LA
1 o=——d+ L = hth
b 2
o= N Input Offset Current io nA
1 = Il - 12) - 0.2 0.4
Iy &=+ 10
Input Offset Voltage V. - 1.5 10 mV
o Sm— io
io +
— V=0
= out DC Power Dissipation Ph mw
(Power Supply = +13 V, Vout =0) - - 300
— Channel Separation €out 1 dB
- (f = 10 kHz) T 60 70 -
| >—o eout 2 out 2
-
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MC1303P (continued)

TYPICAL PREAMPLIFIER APPLICATIONS

f, FREQUENCY

(Hz)

FIGURE 1 — MAGNETIC PHONO PLAYBACK FIGURE 2 — BROADBAND AUDIO AMPLIFIER
PREAMPLIFIER/RIAA EQUALIZED
820 oF 680 pF
1.04FB.0V 1.04F/3.0V
INPUT @] INPUT @
O 0UTPUT O OUTPUT
———O0 +V(e —O0 *Vg¢
—O-V¢e t—O0 -V(e
750k 51k
M M- AVAA
L 100k
820k 10k 00k 1.0k
4 — 3 1
BUFBOV g L5E b 25,uF3.0v 23pF
XL = Voltage Gain: 40 dB (100) @ 1.0 kHz reference
g0 Output Voltage Swing: 5.0 Vrms
= -~ od
E T gE+80
=] ™ -2
w +10 AN <<
¢ N s 0
w
ER Bas g2 V7 N
]
2 TN 23850
g N S T 100 10k 10k 100k
210 { 1. FREQUENCY (Hz)
E \\ SUGGESTED POWER SUPPLY CIRCUIT
S [ +j O 0 +gg
<
10 100 10k 10k 100k -
L N P 1= MZ-500-18
f, FREQUENCY (Hz) {13V nom.)
TYPICAL PERFORMANCE CHARACTERISTICS G O— O G Select series R by
Voltage Gain 3448 (50)@ 1.0 kHz -L e, | allowing 11 mA for
Input Overioad Point 100 mVrms @ 1.0 kHz =0 A R0 zener, and each dual
Output Voltage Swing  : 5.0 Vrms @10 kHz @ 0.1% THD. ’\ V/C Preamplifier
QOutput Noise Level : Better Than 70 dB Below 10 mV Phono
' Input {Input Shor:edv)v ~Vijp O— WA -0 -Vee
FIGURE 3 — NAB TAPE HEAD EQUALIZATION 820 pF
2 T -
[[3infs |
z Thinls SN 1L04F/30V
=z 0 N TAPE HEAD IN —
3
W
8
< —0 +Vce
5
S ——O-Vce
E %inis 820k
3
S
g 10 S0k 820 k
E %in/s ’
z Loy
C= 1500 pF for 3 3/4 in/s
20 C= 910 pF for 7 1/2in/s
30 50 100 300 500 1000 3000 5000 10,000 20,000 = Voltage Gain: 354B@ 10 kHz

Output Voltage Swing: 5.0 Vrms
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MC1303P (continued)

Vout. OUTPUT VOLTAGE (V rms) Pp, POWER DISSIPATION (mW)

€, out, OUTPUT NOISE VOLTAGE (uV)

FIGURE 4 — POWER DISSIPATION versus
SUPPLY VOLTAGE

FIGURE 5 — OUTPUT LINEARITY
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N jr RE = 100 k2 — Rg R =
0 7 Rg = 1.0k = =
10 20 5.0 10 20 50 100
Ry, LOAD RESISTANCE (k ohms)
NOISE CHARACTERISTICS
FIGURE 7A — INFLUENCE OF SOURCE FIGURE 7B — INFLUENCE OF VOLTAGE GAIN
RESISTANCE & BANDWIDTH & BANDWIDTH
500 ———r 1000 " —— ="
Ay high foq = 100 kHz \ HHhigh oo = 100 kHz % ++H
Ht _ ' . 10 kHz ]
Veg=+13V v 2 s00 Y
400 RL [T Av=100~BE w AL - 1
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As Pd 2 Rg RE 1.0 kHz
=R R = MTiowig=10H . = ] q
300 g LA L~ A
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20 —— ._ . A Y
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Rg, SOURCE RESISTANCE (OHMS)
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ADDITIONS AND MODIFICATIONS
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ADDITIONS AND MODIFICATIONS
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