


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CASE OUTLINE DIMENSIONS 
DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

The packaging availability for each device type is indicated on the individual data sheets 
and the Linear Selector Guide. All of the outline.dimensions for the packages are given in 
this section. Outline dimensions for non-encapsulated standard linear device chips, flip­
chips, and beam-lead devices are found on the individual data sheets (see MCC, MCCF, or 
MCBC prefix followed by type number). 

CASE 11 (TO-3l 
Weight;::::: 7.4 grams 

STYLE 1: 
PIN I. BASE 

2. EMITTER 
CASE COLLECTOR 

A 1.550 39.370 
B -- 0.830 21.0BO 
C 0.250 0.300 6.350 7.620 
D 0.039 0.043 0.991 1.090 

CASE 199·04 Weight;::::: 2.48 grams 

�H�J�H�7�0�~�.�4�*�3�-�+�i�0�"�,�.�6�*�9�-�+�-�*�,�0�.�0�"�1�,�,�,�7� +0",.0",2,,"7 ----r H I--s 
K 14.73 14.99 0.580 0.5S0 K 

�H�L�~�-�=�'�2�r�i�.�l�-�F�6� +2"'.4IT1-+-iCO.iii08""5 +oiii.0'"Sn5 I 
M 30TYP 30TYP , , II 

�~�E�~�]�1�Q�L�p�'�0�.�~�1�3�~�5�+�T�I�!�L�R�3�~�"�,�,�"�-�.� t1 All JEDEC dimensions and notes apply I- F 0.205 0.225 5.2lD 5.7 0 
G 1.050 26.670 

�~�~�N�t�+�~�I�"�"�.�~�4�i�!�-�7�"� �"�-�t�!�.�.�!�-�-�i�l�~�.�7�~�3�~�~�"�"�0�"�"�.�0�~�5�~�8�~�0�~�.�0�~�6�,�,�-�-�i�8�H� D--H+ L --1-J 
Q 4.78 5.03 0.188 0.198 -..-lG 
R 1.91 2.16 0.075 0.085 
S 0.81 0.86 0.032 0.034 

H 1.177 1.197 29.900 30.400 T 6.99 7.24 0.275 0.285 
J 0.151 0.161 3.840 4.0S0 U 6.22 6.48 0.245 0.255 
K 0.440 0.480 11.180 12.1S0 
L 0.655 0.675 16.640 17.150 
M 0.420 0.440 10.670 11.180 

NOTES: 
1. DIM "G" ISTD CENTER OF LEADS 

CASE 206A Weight;::::: 0.2 gram CASE 601·02 TO·99 Weight;::::: 0.92 gram 

Plastic Package r--- s ;;;;=:l_t 

�t�~�i� 
�~�I�G� 

'lJr [H 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 3.30 3.81 0.130 0.150 
C 3.43 3.94 0.135 0.155 
0 0.64 0.89 0.02 u.u •• 
F 0.20 0.30 0.008 0.012 
G 1.88 2.18 0.074 0.086 
H 0.64 0.89 0.025 0.035 
J 1.50 1.75 0.059 0.069 
K 2.92 3.18 0.115 0.125 
L 15.75 16.76 0.620 0.660 
M 10 -- IOU 
N 1.78 2.03 0.070 0.080 
S 8.64 9.65 0.340 0.380 
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G Suffix 
Metal Package 

L' F:1 ' ,"""" �~� /PLANE 

STYLE 1: 601 
ALL PINS USED 

STYLE 2: (WAS 60181 
PINS 5 & 7 OMITTED 

STYLE 3: (WAS 601CI 
PINS 2 & 6 OMITTED 

I_I All JEOEC dimensions and notes apply 

R �~� 1" K 
F- =1l INCHES MILLIMETERS 

DIM MIN MAX MIN MAX 
A 0.335 0.370 8.510 9.390 

-j 1-D �~� �~�.�~�~�~� �~�.�~�~�~� �~�.�~�~�~� �:�.�~�~�~� 
D 0.016 0.021 4.070 0.533 
E -- 0.040 1.020 
F 0.016 0.019 0.406 0.482 
G 0.200 TP 5.0BO TP 
H 0.02B 0.034 0.712 0.864 
J 0.029 0.045 0.737 1.140 
K 0.500 -- 12.700 
M 45° TYP 450 TYP 
N -- 0.050 -- 1.270 
P 0.250 0.500 6.350 12.700 
Q 0.140 0.160 3.560 4.060 
R 0.010 0.040 0.254 tOlD 



CASE 602A Weight ~0.918 gram CASE 6028 Weight ~0.918 gram 
G Suffix 

~:L 
Metal Package 

{Th E r- . , C 

INCHES MILLIMETERS 

SEATINJ I 
INCHES MILLIMETERS 

SEATlJ I DIM MIN MAX MIN MAX DIM MIN MAX MIN MAX 
A 0.335 0.370 8.510 9.390 A 0.335 0.370 8.510 9.390 PLANE 
B 0.305 0.335 7.750 8.500 PLANE B 0.305 0.335 7.750 8.500 
C 0.180 4.570 D- C 0.180 4.570 O-

K K D 0.016 0.019 0.407 0.481 0 0.016 0.019 0.407 0.481 
E - 0.040 - 1.010 

~ 
E 0.040 1.010 

~ G 0.130 TP 5.840 TP G 0.230 TP 5.840 TP 
H 0.018 0.034 0.712 0.863 H 0.Q18 0.034 0.712 0.863 
J 0.029 0.045 0.736 1.140 J 0.019 0.045 U.I36 1.14" 
K 0.500 12.700 

~' 
K 0.750 19.050 G 

M 360 TP 36° TP M 36° TP 36 TP 

I 
M '0 ~ H M ' . H 
t 6o~~O~~ , 70~~OJO __ l 

',°00°," L '~nojL ' , 

- J 

CASE 603·02 TO·l00 Weight ~0.918 gram CASE 603·03 Weight ~ 0.918 gram 
G Suffix 

~ 
G Suffix 

Metal Package Metal Package 
OJ05 0lA DIA 0.165 

';T "'t~q[ .'" ~ INCHES MI LLiMETERS 
DIM MIN MAX MIN MAX -ft- i 0.010 A .335 .370 8.51 9.39 

0.040 0.500 MIN B .305 .335 7.75 8.50 

L"," j 0.016 01A ~ C .240 .260 6.09 6.60 
0.019 0 .016 .019 .407 .482 

E .040 1.01 PLANE 
AUJEOEC dimensions and notesapp1v F .040 1.01 

G .230 TVP 5.84 TVP H---JI-o 
;---t--0.230 T.P. H .028 .034 .712 .863 / 

J .029 .045 .736 1.14 XI 
K .500 - 12.70 - .;/ &0-01 3 M d ". J, !d "k-~4_ 

2 ~~b.l60 L .140 .160 3.56 4.06 .. -;"Q M 360 TP 360 TP ""'-.: 8q"Oi-osli" 
10· ... - 6 

LBG 36~ " 

~0 0.029 
0.028 0.045 
0.034 

Weight"" 0.918 gram 

CASE 606 TO·91 Weight ~ 0.127 gram CASE 607 TO·86 Weight ~ 0.218 gram 
F Suffix F Suffix 

I 

Ceramic Package 
~E 

Ceramic Package 

7····'---.i j 

t=IC C C C c1=:U 
o ~ N i=Tt 

C G 
F 

SEATING M 
All JEDEC dimensions and notes apply G-r- j~ PLANE 

:J1I~~ 
NOTE: 0 J K 

INCHES MILLIMETERS 
All JEDEC dimensions and noles apply. DIM MIN MAX MIN MAX 

A 0.240 0.290 6.100 7.360 
B 0.240 0.260 6.100 6.600 

~.~ 
INCHES MILLIMETERS 

C 0.030 0.070 0.762 1.770 DIM MIN MAX MIN MAX ~ .~: 
0 0.003 0.006 0.077 0.152 A 0.240 0.275 6.100 6.980 I * ,t t E 0.005 0.035 0.127 0.889 B 0.240 0.260 6.100 6.600 LI1f-" ~ H 
F 0.045 0.055 1.150 1.390 C 0.030 0.070 0.762 1.770 

G 0.010 0.019 0.254 0.482 0 0.010 0.019 0.254 0.482 

f ~r[~]]~ ~c+ H 0.D15 0.381 E 0.003 0.006 0.077 0.152 

K 0.070 - 1.780 G 0.005 0.035 0.127 0.889 
H - 0.D15 0.381 
J 0.050 TP 1.270 TP 
K 0.070 - 1.770 - i--A- K 

NOTE: L - 0.015 0.381 
1. LEAD "I" IS IOENTIFIED BV A TAB ON THAT LEAD. M 0.100 TP 2.540 TP 

N 0.150 TP 3.810 TP 
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CASE 614 r--F-:4 'I j R Suffix '''''""y Metal Package 
PLANE ~ 
~. . T 

K G 

---.i Weight ~6.315 grams 
....-lk-D 

rJ -t-J-+-j F ,ryo:o~ j 
+ L \ + 95M 0 B 

~o.o~ i t INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A - 1.252 - 31.80 H .1 
B - .700 - 17.78 
C .200 .265 5.08 6.73 
D .028 .032 .711 .813 
E .470 .500 11.94 12.70 F .142 .1520 3.61 3.86 
G .050 .075 1.27 1.90 
H .958 .962 24.33 24.43 
J .477 .483 12.12 12.27 
K .360 - 9.14 
L .325 TYP R 8.25 TYP 
M 36' TYP 360 TYP 

CASE 626 
A .370 .390 9.39 9.90 P Suffix 
B .240 .250 6.09 6.35 

Plastic Package 
Weight ~ 0.446 gram 

C .135 .155 3.43 3.94 
D .015 .019 .381 .483 
E .045 - 1.14 
F O.IOOTP 2.54TP 
G .030 .060 .762 1.52 

NOTES: I. DIMENSION "P"IS TO LEAD CENTER LINE 
WHEN FORMED PARALLel: 

2. FOUR 141 INSULATING STANDOFFS ARE 
PROVIDED. 

CASE 641 Weight ~ 1.85 grams 
Plastic Package 0.080 

~:i~~ :~~1 :9~j 0
0 

.. 
7
1.

5
5
5 0.130 -rr- 9 

0.250 _~ 

-'-~: :~ 
~0295~ ~ 

0·r:-]n0I1R~~I~-MIN I I ,. 
L ~[~~lrG ~:~~; ~:~~~ 

--i - f--0.470• - l\\.-~:m 
T.P. I 

0° to 100 1--___ o.750* 

T.P. 
*Dimension is to lead centerline when formed parallel. 

CASE 620 INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

L Suffix A 0.740 0.780 18.790 19.810 

Ceramic Package B 0.240 0.275 6.100 6.990 
C 0.170 0.200 4.320 5.080 
D 0.015 0.020 

~ ~AAA AAA~ 
E 0.135 0.165 4.190 F 0.055 0.065 1.650 
H 0.100 TP TP 

16 15 14 " 12 II 10. 11 J 0.D15 0.035 0.381 0.889 
K 0.115 0.135 2.930 3.430 J L 0' IS' 0' IS' 

1 2 3 4 5 6 78 1 M 0.300 TP 7.620TP 

DV~FV VVV~ 
N 0.008 0.012 0.203 0.305 
S 0.325 - 8.260 

j-A I.lJ r;:s~ 

T i1mi1M[i-? P\ ~Ll N~\--SEATING J L ~I- D ~ 
PLANE . H 

NOTES: 
1. DIM. "M"IS MEASURED AT CENTER OF 

LEADS WHEN FORMED PARALLEL 
2. "J"·INDEX: 

NOTCH IN LEAD. INK DOT. OR 
Weight ~ NOTCH IN CERAMIC. 1.97 grams 

INCHES MILLIMETERS CASE 632 TO·116 DIM MIN MAX MIN MAX 

L Suffix· A 0.660 0.780 17.400 19.900 

Ceramic Package 

Weight ~ 1.954 grams 

C - 0.200 
D 0.015 0.023 0.381 
F 0.030 0.070 0.770 
H 0.090 0.110 2.290 
J 0.190 0.210 4.830 

5.080 
0.584 
1.770 
2.790 
5.330 

~ ~ ~K~~0.~10~0~~-... +-~2.5~4~04-~~ 

~N~TEC~ c"" ~ ~, p~ ~E ~ ~~ 
'.! U 09g;0 ~.~~~ 0.508 0.762 

I NOTE 

I I 1. "H" -lnSialied Position of Lead Centers. 
U I 1 u 2. ''S'' - OveIillllnstalledWidth. 

o ~I- -----1 I- F AIIJEDECTO-116 dimensionsand notes apply. 

I I I S 1 r- A ---inl1 P t 
~J11-f1.\ 
tiM I SEATING N -.II--

--j I- PLANE 1\ 

CASE 643A Weight ~ 0.31 gram 

Plastic Package 

0.025 
[0.035 

t~: ~~j~ 
I 0.260 I Ot5 I-- 0.280 --i 0.085 

0.059 
0.125 0.069 0.025 0.135 

~ j1-llC~ .T t oJ:l~1 ! -=- = =r- :.l 
0.210 b~ ] L 100 0.020 0.065 

---.J MA~.340 ~~0.030 0.080 

I 0.380 0.008 

I 
0.012 

~:~~~ . 
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CASE 644A 
Plastic Package 

0.025 

Weight ~ 0.45 gram 

O~cc:::::o:: ~3 5 ===::I:J=1i 
6 ::II: I 0.290 

,..,..-- 2 7 ---,-, 0.075 0.310 

~ __ ~1 ____ ~8~~~ _____ 0._08_5~1 

l-~:~~~~ 
0.025 
0.D3~ '---- 0.059 0.135 

. ~0.069 i[jjjjj 

Td I I b 1- I 

O~jnn....~i,.L:F=f~~=t~ ~ 
0.210 [T:.:::..h " 
L~~~~lr 0.J25 ~:~~~ ~:~~~ 
10' I 0.340 0.135 1\\ 0.008 

MAX-) ~ f--- O.38fi- -L\I ,1--0.012 

~------~~:~~~O·O·------~· 

CASE 646 
P Suffix 
Plastic Package 
Weight ~ 0.911 gram 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 18.03 18.79 .710 .740 
B 6.09 6.60 .240 .260 
C 4.06 4.57 .160 .180 
D .38 .51 .015 .020 
F 1.02 1.65 .040 .065 
G 2.54 BSC .100 BSC 
H 1.32 1.83 .052 .072 
J .23 .36 .009 .014 
K 2.92 3.43 .115 .135 
L 7.37 7.B7 .290 .3lD 

~ A ------l~MN~~~*v.Fl0~°_T~~~FlD~'~ Inn n :-l n n I ' .64 .89 .025 .035 

ft[s: : : : : ::141~u~ .13~:~~~3B .0·g~;~~015 Dimension "L"to lead centerline when 
,formed parallel. 

:;Jlv 

~~~-fii'~~ SEATING . N 
PLANE 

G ~~ ~H--- 0 K M J J-\\-

CASE 648 MILLIMETERS INCHES 
DIM MIN MAX MIN MAX CASE 647 Weight ~ 0.911 gram 

PO Suffix 
Plastic Package 

~0.730------1. 
I " n r1 0.755 n n n I 

'W~ -$-1 0.240 
0.250 

14 --.i. 

I--~ ---11--~~~~ ~I % 
0190 IITL 

IT~~ c .t: c .t: f::::I t:' tJ+- .-- -
of 0.115 T 

0025 0125 0040 
0035 ii1!6D 

0.100--j I. --l1---0.015 0.009t- o.190j 
J.P. r-- 0.020 0.014 ---j 0.210 r--

0.390 
0.410 

Weight ~0.93 gram 
B 6.09 6.60 .240 .260 
A 20.70 21.21 .815 .835 

C 4.07 4.57 .160 .180 
D .38 .51 .015 .020 
F 1.14 1.40 .045 .055 
G 2.54 BSC .100 BSC 
H 1.32 1.B3 .052 .072 
J .20 .30 .008 .012 

NOTES: K 2.92 3.43 .115 .135 
I. OIM "L" TO CENTER OF LEAOS H~;--t~7",.3~7-t-~71iii·~i;-~ _T~.~29~°-t--'i·:;;,d~H 

WHEN FORMED PARALLEL. H N".--t--'.6"4-t----";;.B"9 -T~.n.02"'5-t--;.0;;;35;-i 

v-r::-- A HG7-t~c:i'~-'-: TrR~-"~'=_T--;;;.~O~~~r~~"i~""...__1 
I~ f\~ =V'-.L~.1"'3....L---"'.3"-8_'_~.""OO"'5_L._".0'_'15"__J 

I 
u ~ 0 ! 

yv VVJ[ v y ---n ~'l' 

,\J..L\ J-U-U·..\.J-I.J-U-lJ1. .1 r fl-J I ~l'rl U..-f 
H ~ JLo SEATlN~!jl' M 

_ G'-- PLANE 

CASE 665 
F Suffix 
Ceramic Package 

Weight ~0.188 gram CASE 686 
G Suffix 

Weight ~ 0,918 gram 

0.025 r-- I REF 0.250-...i.- MIN _________ 

I I 

O.OlD 0045 
0.019 0:055 

tt 
I 

0.020 
0.030 

0.030 
0.070 

I j 
t Ol03 

0.006 

Metal Package OIM MIN MAX MIN MAX 
INCHES MILLIMETERS 

A 0.335 0.370 8.51 9.40 

F 0.120 0.150 3.05 3.81 
G 0.230 TP 5.84 TP 

*Seven places; {between all leads except 5 & 6, 

9& 10,10& 11 
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APPLICATION NOTE ABSTRACTS 

The application notes listed in this section have been prepared to acquaint the circuits and systems 
engineer with Motorola Linear integrated circuits and their applications. To obtain copies of the notes, 
simply list the AN number or numbers and send your request on your company letterhead to: Technical 
Information Center, Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, Arizona 85036. 

AN·204A The MC1530, MC1531 Integrated 
Operational Amplifiers 

Two monolithic operational amplifiers feature 
exceptionally high input impedance and high open 
loop gain. This note describes the function of each 
stage in the circuit, methods of frequency compen· 
sating and dc biasing. Four applications are discussed: 
a summing circuit, an integrator, a de comparator, and 
transfer function simulation. 

AN·245A An Integrated Sense Amplifier 
for Core Memories 

This application note discusses core memories and 
related design considerations for a sense amplifier. 
Performance and environmental specifications for the 
amplifier design are carefully established so that the 
circuit will work with any computer using core memo· 
ries. The final circuit design is then analyzed and 
measured performance is discussed. The amplifier 
features a small uncertainty region (6 mY max.), 
adjustable threshold and fast cycle time (0.5 J.l.s). 

AN·247 An I ntegrated Circuit R F·I F Amplifier 
A new, versatile integrated circuit for RF-IF ap­

plications is introduced which offers high gain, ex­
tremely low internal feedback and wide AGe range. 
The circuit is a common-emitter, common-base pair 
(the cascade connection) with an AGe transistor and 
associated biasing circuitry. The amplifier is built on 
a very small die and is economically comparable to a 
single transistor, yet it offers performance advantages 
unobtainable with a single device. This application 
note describes the AC and DC operation of the cir­
cuit, a discussion of V-parameters for calculating op­
timum power and voltage gain, and a variety of applica­

tions as an IF single-tuned amplifier, IF stagger-tuned 
amplifier, oscillator, video-audio amplifier and modu­
lator. A discussion of noise figure is also included. 

AN·248 A High Voltage Monolithic Operational 
Amplifier 
This note introduces a high voltage monolithic 

operational amplifier featuring high open loop gain, 
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large common mode input signal, and low drift. The 
function of each stage in the circuit is analyzed, and 
methods for frequency compensating the amplifier 
are discussed. DC biasing parameters are also exam­
ined. Four applications using the amplifier are dis­
cussed: a source follower, a twin tee filter and oscil­
lator. a voltage regulator, and a high input impedance 
voltmeter. 

AN261A Transistor Logarithmic Conversion Using 
An Integrated 0 peratio nal Amplifier 

The design of a log amplifier using a common base 
transistor configuration as the feedback element of an 
integrated circuit operational amplifier circuit is dis­
cussed in this application note. Five decades of loga­
rithmic conversion are obtained with less than 1 % 
error of output voltage. The Me 1556 op amp proves 
superior in this application due to its very low bias 
current. A design using the MC 1539 op amp is also 
discussed. 

AN-273A Getting More Value Out of An Integrated 
Operational Amplifier Oata Sheet 

The operational amplifier has become a basic build­
ing block in present day solid state electronic systems. 
The purpose of this application note is to provide a 
better understanding of the open loop characteristics 
of the amplifier and their significance to overall circuit 
operation. Also each parameter is defined and reviewed 
with respect to closed loop considerations. The im­
portance of loop gain stability and bandwidth is dis­
cussed at length, Input offset voltage and current and 
resultant drift effects in the circuit are' also reviewed 
with respect to closed loop operation. 

AN-299 An IC Wideband Video Amplifier With AGC 
This application describes the use of the MC 1550 

as a wide band video amplifier with AGe. The analysis 
of a single stage amplifier with 28 dB of gain and 22 
MHz bandwidth is given with the results extended to 
a 78 dB video amplifier with 10 MHz bandwidth. 

I 
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APPLICATION NOTE ABSTRACTS (continued) 

AN·400 An Operational Amplifier Tester 
A simple and inexpensive tester for Motorola's 

line of operational amplifiers is described which will 
measure the open loop voltage gain, the equivalent in­
put offset voltage, the maximum positive and nega­
tive output voltage swing, and a view of the transfer 
function which shows the linearity of the device. 

Included is an elementary discussion of the 
parameters measured and their relationship to closed 
loop performance. 

AN·401 The MC1554 One·Watt Monolithic Integrated 
Circuit Power Amplifier 
This application note discusses four different 

applications for the Me 1554. along with a circuit des­
cription including dc characteristics. frequency re­
sponse. and distortion. A section of the note is also 
devoted to package power dissipation calculations in­
cluding the use of the curves on the power amplifier 
data sheet. 

AN·403 Single Power Supply Operation of IC Op Amps 
A split zerier biasing technique that permits use 

of the MC 1530/1531. MC 1533. and MC 1709 opera­
tional amplifiers and their restricted temperature 
counterparts MC 1430/1431. MC 1433 and MC I 709C 
from a single power supply voltage is discussed in de­
tail. General circuit considerations as well as specific 
ac and dc device considerations are outlined to mini· 
mize operating and design problems. 

AN·404 A Wideband Monolithic Video Amplifier 
This note describes the basic principles of ac 

and dc operation of the MCI552G and MC1553G. 
characteristics obtained as a function of the device 
operating modes. and typical circuit applications. 

AN-405 DC Comparator Operations Utilizing Monolithic 
I C Amplifiers 
The use of the MC I 533 operational amplifier 

and the MC 171 0 differential comparator are dis­
cussed. The capabilities and performance are given 
along with typical operating curves for both devices. 

AN·407 A General Purpose IC Differential Output 
Operational Amplifier 
This application note discusses four different 

applications for the MC 1520 and a complete descrip-

9-2 

tion of the device itself. The final sections of the 
note discuss such topics as operation from single and 
split power supplies. frequency compensation. and 
various feedback schemes. 

ANA11 The MC1535 Monolithic Dual Op Amp 
This note discusses two dual operational ampli­

fier applications and an input compensation scheme 
for fast slew rate for the MC 1535. A complete ac 
and dc circuit analysis is presented in addition to 
many of the pertinent electrical characteristics and 
how they might affect the system performance. 

AN·421 Semiconductor Noise Figure Considerations 
A summary of many of the important noise 

figure considerations related with the design of low 
noise amplifiers is presented. The basic fundamentals 
involving noise, noise figure, and noise figure-frequency 
characteristics are then discussed with the emphasis 
on characteristics common to all semiconductors. A 
brief introduction is made to various methods of data 
sheet presentation of noise figure and a summary is 
given for the various methods of measurement. A 
discussion of low noise circuit design, utilizing many 
of the previously discussed considerations, is included. 

AN·432B Integrated Circuit 
FM Stereo Decoding 

Present day monolithic stereo demodulators in 
addition to decoding the audio information, provide 
many auxiliary functions. This note describes the 
basic demodulator and several interesting accessory 
capabilities available on the MCI304, MCI305, and 
MC1307. 

AN·439 MC1539 Op Amp and its Applications 
This application note discusses the MC 15 39, a 

second generation operational amplifier. The general 
use and operation of the amplifier is discussed with 
special mention made of improved operation over 
that of its first generation predecessor-the 709 type 
amplifier. 

In addition to the detailed discussion on the 
dc and ac operation of the device, considerable em­
phasis is placed on operational performance. Many 
applications are offered to demonstrate the device 
capability, including a high frequency feed·forward 
scheme, and a source follower application. 



APPLICATION NOTE ABSTRACTS (continued) 

AN-459 A Simple Technique for Extending Op Amp 
Power Bandwidth 
The design of fast response amplifiers is pre­

sented without the use of "tricky" compensation 
procedures or calculations using data sheet informa­
tion. Circuit analysis for compensation procedure 
is given. 

AN-460 Using Transient Response to Determine 
Operational Amplifier Stability 
This application note describes a technique for 

evaluating the stability of any particular feedback 
amplifier configuration by analyzing its response to a 
step-function input. A theoretical analysis is given 
along with an example. 

AN-471 Analog-To-Digital 
Conversion Techniques 

The subject of analog-to-digital conversion and 
many of the techniques that can be used to accomplish 
it are discussed. The paper is written in general terms, 
from a system point of view, and is intended to assist 
the reader in determining which conversion technique 
is best suited for a given application_ 

AN-473 The MC1561 - A Monolithic High Power 
Series Voltage Regulator 

A complete series voltage regulator circuit capable 
of delivering 1/2 ampere 'of current has been built on 
a single 63 x 66-mil die using the conventional all­
diffused processing technology. Improved perform­
ance has been achieved by using an internal low-power 
voltage regulator to supply the desired de output volt­
age reference directly to a second main regulator _ This 
permits the dc and ac characteristics of the regulator 
to be separately optimized with the result that 
excellent transient characteristics are realized simul­
taneously with low drift and excellent regulation. 

AN-474 The MC1541 - A Gated Dual-Channel Sense 
Amplifier for Core Memories 

The MCI541 sense amplifier can proVide many 
magnetic core memory systems with lower system 
cycle times and a lower package count than previous 
sense amplifiers. The MC 1541 circuit operation, design 
considerations, interface problems, and typical appli­
cations are herein discussed_ 
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AN-475 Using the MC1545 - A Monolithic, Gated­
Video Amplifier 

Because of the unique design of the MC1545, 
this amplifier can be used as a gated video amplifier, 
sense amplifier, amplitude modulator, frequency shift 
keyer, balanced modulator, pulse amplifier, and many 
other applications. This note describes the ac and dc 
operation of the circuit and presents applications of 
the device as a video switch, amplitude modulator, 
balanced modulator, pulse amplifier, and others. 

AN-480 Regulators Using Operational Amplifiers 
The theory of op amp voltage regulator design is 

discussed. The problem areas associated with such 
designs are also detailed. The MC 1560 is used as a 
OTC voltage reference in the op amp regulator designs 
that are shown_ It is shown that regulation from 
0.01% to 0.001% is possible. 

AN-489 Analysis and Basic Operation of the MC1595 

The MCI595 monolithic linear four-quadrant 
multiplier is discussed. The equations for the analysis 
are given along with performance that is characteristic 
of the device. A few basic applications are given to 
assist the designer in system design. 

AN-491 Gated Video Amplifier Applications 
The MC1545 
This application note reviews the basic operation 

of the MC 1545 and discusses some of the more popu­
lar applications for the MC 1545. Included are several 
modulator types, temperature compensation of the 
active gate, AGC, gated oscillators, FSK systems, and 
single supply operation. 

AN-513 A High Gain Integrated Circuit RF-IF Amplifier 
With Wide Range AG C 
This note describes the operation and application 

of the Me 1590G. a monolithic RF-IF amplifier. Includ­
ed are several applications for IF amplifiers, a mixer, 
video amplifiers, single and two-stage RF amplifiers. 

AN-522 The MC1556 Operational Amplifier 
and its Applications 

This application note discusses the MC 1556, a 
second generation, internally compensated monolithic 
operational amplifier. Particular emphasis is placed 

I 
I 
I 
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on its distinct advantages over the early 709-type amp­
lifier and the more recent 741-type amplifier. 

Along with a description of its operation this 
note presents a discussion on various applications of 
the MC 1556, high-lighting its capabilities, and points 
out its characteristics so the reader may make effective 
use of the device. 

AN-531 MC1596 Balanced Modulator 
The MC 1596 monolithic circuit is a highly versatile 

communications building block. In this note, both 
theoretical and practical information are given to aid 
the designer in the use of this part. Applications in­
clude modulators for AM, SSB, and suppressed carrier 
AM; demodulators for the previously mentioned 
modulation forms; frequency doublers and HF /VHF 
double balanced mixers. 

AN-533 Semiconductor for Plated-Wire Memories 
An introduction to the operation and electrical 

characteristics of plated-wire memories is provided in 
conjunction with the applications of semiconductors 
that interface with the plated-wire memories. 

Devices discussed include drivers, sense amplifiers, 
and decoders. Memory organization and memory­
related semiconductor applications are also mentioned. 

AN-543 Integrated Circuit IF Amplifiers For AM/FM 
and FM Radios 
This application note discusses the design and 

performance of four IF arnplifiers using integrated 
circuits. The IF amplifiers discussed include a high 
performance circuit, a circuit utilizing a quadrature 
detector, a composite AM/FM circuit, and an economy 
model for use with an external discriminator. 

AN-545 Television Video IF Amplifier Using Integrated 
Circuits 
This a pplica tions note considers the require­

ments of the video I F amplifier section of a television 
receiver, and gives working circuit schematics using 
integrated circuits which have been specifically de­
signed for consumer oriented products. The integrated 
circuits used are the MC 1350, MC1352, MC 1353 and 
the MC1330. 
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AN-547 The MC1514 - A High Speed 
Dual Differential Comparator 

This application note discusses a few of the many 
uses for the MCI514 dual comparator. Manyappli­
cations such as sense amplifiers, multivibrators, peak 
level detectors are presented_ 

AN-557 Analog-to-Digital 
Cyclic Converter 

The AID cyclic converter discussed in this note 
provides medium speed (1-5 J1s/bit) and medium accu­
racy (7 or 8 bits) operation. A cyclic converter uses 
the successive approximation technique in which an 
unknown analog input voltage is successively compared 
to a reference voltage to determine each bit of the 
digital output. 

The cyclic converter offers continuous operation, 
automatic generation of the digital output in Gray­
code form, and a building block structure. This struc­
ture uses a separate but identical circuit for each reso­
lution bit. The cyclic converter finds use primarily in 
control and process applications. 

AN-559 A Single Ramp 
Analog-to-D igital Converter 

A simple single ramp AID converter which incor­
porates a calibration cycle to insure an accuracy of 
12 bits is discussed. The circuit uses standard ICs 
and requires only one precision part - the reference 
voltage used in the calibration. This converter is useful 
in a number of instrumentation and measurement 
applications. 
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