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1993-94 Databook 
Solutions with Speed 

Comlinear Corporation, located in Fort Collins, Colorado, is a 
manufacturer and supplier of high-performance analog signal 
processing components. Com linear's signal conditioning product 
line includes high-speed hybrid and monolithic operational 
amplifiers, buffers, and clamping amplifiers. The data converter 
product line includes track/hold amplifiers and analog-to-digital 
converters. The corporate philosophy is to focus development on 
products that make a significant contribution toward solving 
customer problems. The result has been the ever-expanding line 
of high-performance products included in the following pages. 

The company is housed in a custom-built facility, which is DESC 
certified to MIL-STD-1772. Manufacturing, Quality Assurance, 
Research and Development, Administration and Marketing are 
centered in this location. 

Comlinear's proprietary signal processing components are sold 
worldwide to a diverse group of commercial, industrial and 
military customers. Representative application areas include 
communications (satellite systems, radar, fiber optics), avionics 
(electronic counter measures, instrumentation), video (high 
resolution displays, video processing and distribution), and 
automatic test equipment. 

Comlinear believes that a deeply-rooted dedication to quality is a 
critical path to customer satisfaction. Statistical process control 
and team quality concepts are approaches used throughout the 
company to improve quality in activities ranging from new product 
releases to order processing to shipping. It is only through this 
comprehensive approach to quality that lasting improvements in 
all product and service areas can be achieved. 

Comlinear's goal is to offer our customers superior products with 
quality and service second to none. 

rfi"rFllComlinear 
~Corporation 



DISCLAIMER INFORMATION 

Warning-Life Support Systems 

Com linear's products are not authorized for use in life support devices or systems without 
express written authorization from the President of Comlinear Corporation. Life support 
devices or systems are those which are intended to support or sustain life, and whose 
failure to perform when properly used in accordance with the instructions provided can 
be reasonably expected to result in significant personal injury or death to the user. 

LIMITATION ON WARRANTY AND REMEDIES 

Comlinear makes no warranty with respect to its products except as expressly set forth 
in its standard conditions of sale. AU implied warranties, including any implied warranty 
of merchantability or fitness for a particular purpose, are hereby disclaimed. Any warranty 
extended on Com linear products is limited to the replacement of the defective component 
and does not cover personal injury, property damage, or incidental, consequential or 
speCial damages. 

DISCLAIMER 

Information on aU products and services furnished herein by Comlinear Corporation is 
believed to be accurate and reliable at the time of this printing. Comlinear reserves the 
right to make changes to its products and specifications at any time without notice. 
Comlinear Corporation does not assume responsibility for the use of the products 
described herein. 

The products in this databook are covered under one or more of the following patents: 
4,358,739; 4,502,020; 4,628,279; 4,639,685; 4,713,628; 4,757,275; 4,766,367; 4,780,689; 
5,049,653 (other patents pending). 

January 1993 
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Modular Series 

Model'" 
-3db Bandwidth Gain' Gain Flatness Rin & ROut Output at-ldB Gain Rise & Fall Overload Recovery Group Deviation from 

(MHz) (dB) (db 10 MHz) (n) Compression (+dBm@MHz) Time (nsec) Time (nsec) Delay (nsec) Linear Phase (0) 

CLC100 500 20 ± 0.05 10 300 50 12@500 0.600 <2 1.4 1 

CLC102 250 15 ± 0.410 200 50 26 @ 100 1.6 - 2.3 1 

Gain bandwidth input output Vout! lout power 
Model'" (matched load) Po", impedance impedance (matched load) supply range 

(dB) (MHz,dBm) (n) (n) (V,mA) (V) 

CLC140 20 500,10 50 50 ± 1.25, ± 15 ±510±16 

CLC142 15 (inv.) 250,18 50 50 ± 10, ± 250 ±1210±16 

CLCI43 15 (inv.) 220,18 50 50 ±10,±250 ±1210±16 

CLCI44 14 1100,12 50 50 ± 1.5, ± 35 ±910±16 

CLC146 0 220,10 FET 50 or 75 ±5, ± 100 ±1010±16 

Gain bandwidth input output V"" (open load) power 
Model'" (open load) Po", Impedance impedance I .. , supply range 

(VJV;) (MHz,dBm) (n) (n) (V,mA) (V) 

CLC160 51020 170,18 50101k 5010200 ±10,±200 ±10,lo±16 

CLC162 2105 250,10 50101k 50101k ±10,±100 ±510±16 

CLC163 51040 170,10 50101k 50101k ±10,±100 ±510±16 

CLC166 101040 170,10 5010200 50101k ±10,±50 ±510±16 

CLC167 101040 150,10 5010200 50101k ± 10, ±200 ±1010±16 

NOTE: THE OUTPUT MUST NOT BE OVERDRIVEN FOR THESE PARTS. THEREFORE THE MAXIMUM ±V;, WILL BE ± ( Iv" 1-4V)/A., 
----------------

Unity-Gain and Linear Amplifiers (typical specifications, + 25°C, R. = SOn) 
Model'" Key Features - 3db Bandwidth Gain Full PowerBW Harmonic Distortion SeUlingTime Output Slew Rate Output Offset 

(MHz) (VN) (MHz @ Vpp, RL) (dBc @ 20MHz, 2V.,,) (nsec, 'Yo) (V,mA) (V1~sec) Drifl(mV,~VfC) 

CLC104 Very Wideband 1100 14dB 1050 @ 2, 50 -44,-43 1.2,0.8 1.5,40 6000 50,375 
Linear Amp 

CLC110 Closed-Loop Design 730 0.97 90@5,100 -65, -65 5,0.2 4,70 800 2,20 
Low Dislortion 

CLCl14 Quad Buffer 200 0.97 95, @ 2, 100 -50, -58 10,0.1 4,25 450 .5,9 
Low Power 

CLCl15 Quad Buffer 700 0.99 270 @ 4, 100 -62, -62 12,0.1 60 2700 2,25 
High Speed 

Equivalent Input 
Package 

Noise (~V'm.) 

20 
1.9" X 4.14" 

Mach. Alum. Case 

46 
3.0" X 3.0" 

Mach. Alum. Case 

output input 
current voltage 

(rnA) (V) 

±20 ±0.5 

±250 ±2 

±250 ±2 

±40 ±0.5 

± 150 ±Vcc 

output input 
current voltage 
(rnA) (V) 

±250 ±Vcc 

± 150 ±6 

± 150 nole 1 

±75 note 1 

±200 nole 1 

Test Versions1 

Conditions J E I K M 8 L 

RL50L! 
V,,= ±15V ..J 

RL = 100L! 
V" = ±5V ..J ..J ..J ..J ..J 

RL= 100L! 
V" = ±5V ..J ..J ..J ..J ..J 

RL = 100L! 
V" = ±5V ..J ..J ..J ..J • 
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Operational Amplifiers (typical specifications, +25°C) 
- 3dB Bandwidth (MHz) 

Model 1,3 Key Features Gain Range Full Power BW 
1A,,1=4 IA,I = 20 1A,,1=40 (A., = VI',) (MHz @ V pp' RL) 

CLC103A High Oulpul Currenl 170 150 130 ±11040 80 @ 20, 100 

CLC203A High Output Current 180 160 130 ± 1 to 50 60 @ 20, 100 

CLC200A General Purpose 100 95 90 ± 110 50 25 @ 20, 200 

CLC201A Low Offset and Drift 100 95 90 ± 1 to 50 50 @ 20, 200 

CLC220A General Purpose 200 190 160 ± 1 to 50 100 @ 10,200 

CLC221A Low Offset and Drift 200 170 120 ± 1 to 50 130 @ 10,200 

CLC205A Overdrive Protected 190 170 120 +7to+50 100 @ 10,200 
Low Power -1to-50 

CLC206A Overdrive Protected 200 180 90 +7to+50 70 @ 20,200 
100mA Output Current -1 to-50 

CLC207 Low Distortion 250 170 90 +7to+50 100 @ 10,200 
-1 to-50 

CLC300A Low Cost 105 85 70 + 1 to 40 45 @ 20, 100 
100mA Output Current 

CLC231A Low Gain IA)= 1 1A.,1=2 1A,,1= 5 ±1 t05 95 @ 10, 100 
Buff-Amp'" Low Power 165 165 120 

CLC232 Low Distortion IA"I= 1 1A.,1=2 1A,,1= 5 ±1105 95 @ 10,100 
220 175 110 

CLC400 Low Cost IA)= 1 IA.,I= 2 1A,,1=8 ± 1108 50 @ 5100 
Low Power 220 200 60 

CLC401 Low Cost 1A,,1=7 1A,,1=20 1A,,1= 50 ±7t050 100 @5, 100 
Low Power 180 150 75 

CLC402 14-Bit Accurate IA,I=l 1A,,1=2 1A,,1= 8 ±1108 80@5, 100 
Low Offset and Drift 260 190 85 

CLC404 High Full-Power BW lA" 1= 2 1,,1= 6 1A,,1=20 +210+21 165 @ 5, 100 
Low Power, High Slew 165 175 60 -lto-20 

CLC406 Low Cost 1A.,1=2 1,,1=6 1A,,1= 10 ± 110 10 130 @5, 100 
Low Power 180 160 100 

CLC409 Very 1A,1=2 1,,1=6 1A,,1= 10 ±110 10 110@ 5, 100 
Wideband <150 150 100 

CLC410 High-Speed Video 1"1= 1 1,,1= 2 1A,,1=8 ± 1108 50@5,100 
Op Amp with Disable 220 200 60 

CLC411 High-Speed Video IA,I= 1 1,,1=2 1A,,1= 10 ±1 to 10 75 @ 15, 100 
Op Amp with Disabler 275 200 37 

CLC412 Dual Amp 1,,1=2 ±11010 105@4, 100 
Low Power 320 

CLC414 Quad Amp IA,I=2 1,,1= 6 IA"I-l0 ± 110 10 55 @5, 100 
Low Power 70 90 60 

CLC415 Quad Amp IA,I=2 1,,1=6 1A,,1= 10 ±1 to 10 120 @ 5, 100 
High Speed 180 160 140 

-_. 

Versions 
1 

SeHlIngTime Output Slew Rate Input Offset Test 
(nsec, '¥o) (V,mA) (VI~sec) Drift (mV, ~VrC) Conditions J E I K M 8 L 

10,0.4 ± 11,200 6000 10,50 RL = 100n V V 
V~=±15V 

15,0.2 ± 11, 200 6000 0.5,5 RL = 100n V V 
V", =± 15V 

18,0.1 ± 12,100 4000 10,35 RL = 200n V V 
25,0.02 V",=±15V 

18,0.1 ± 12, 100 4000 0.5,5 RL = 200n V V 
30,0.02 .V",=±15V 

8, .01 ± 12, 50 7000 10,35 RL =200n V V 
15,0.02 V",=±15V 

15,0.1 ± 12,50 6500 0.5,5 RL =200n V V 
18,0.02 V~=±15V 

22,0.1 ± 12, 50 2400 3.5,11 RL = 200n v v v 
24,0.05 V",=±15V 

19,0.1 ±12,100 3400 3.5,11 RL =200n v v v 
22,0.05 V~=±15V 

24,0.05 ± 12, 150 2400 3.5,11 RL = 200n v v v 
Vee =±15V 

20,0.8 ±10,100 3000 10,25 RL = lOOn v 
V,,=±15V 

12,0.1 ±11,100 3000 1,10 RL = lOOn v v v 
15,0.05 V",=±15V 

15,0.05 ± 12,100 3000 1,10 RL = lOOn v v v 
V =+15V 

12,0.05 ± 3.5, 70 700 (N!) 2,20 RL = loon v v v v v 
1600 (IN) V =±5V 

10.0.1 ± 3.5, 70 1200 3,20 RL = 100n v v v v v 
V",=±5V 

25, 0.0025 ± 3.5,55 800 0.5,3.0 RL = 100n v v v v v 
V =±5V 

10,0.2 ± 3.3, 70 2600 2.0,30 RL = 100n v v v v v 
V",=±5V 

12, 0.05 ± 2.7,70 1500 2,30 RL = 100n v v v v v 
V =±5V 

8, 0.1 ± 3.5, 70 1200 0.5,25 RL = loon v v v v v 
V",=±5V 

12, 0.05 ± 3.5, 70 700 (NI) 2,20 RL = 100n v v v v v 
1600 (IN) V",=±5V 

15, 0.1 ±4.5,70 2300 2,30 RL = 100n v v v . . 
V",=±15V 

12, 0.05 ± 2.2,70 1300 2,30 RL = 100n v . . . . 
V~=±5V 

16,0.1 ± 2.8, 70 1000 2,30 RL = 100n v v v v v 
Vee =±5V 

12, 0.1 ± 2.6,70 1500 2,20 RL = lOOn v v v v v 
V",=±5V 
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Operational Amplifiers (typical specifications, +2S0C) 

Modell. 3 Key Features - 3dB Bandwidth (MHz) Gain Range Full PowerBW Settling Time Output Slew Rate Input Offset Test 
Versions1 

(A,=VoN.) (MHz@Vpp,RL) (nsec, %) (V,mA) (V1~sec) Drift (mV,~VrC) Conditions J E I K M 8 L 

CLC420 Voltage Feedback IA,I=l IA,I=2 IA,I=5 ± 11010 40@5, 100 18,0.01 3.2,70 1100 0,5,4/1,3 RL ± 1000 ~ ~ ~ ~ ~ 
Low Gain 300 100 25 Vee = ±5V 

CLC422 Voltage Feedback IA,I=30 IA,I=40 IA,I=50 ±30 to ±200 200@5, 100 17,0.2 ±3.8,70 2300 0.8,2 RL ± 1000 ~ "J ..j ~ ~ 
High Gain 250 200 120 Vee = ±5V 

CLC425 Ultra Low Noise IA,I=20 IA,I=40 ±10 to ±1000 TBD 22,0.1 3.4,90 350 0.1,3 RL ± 1000 ~ ~ . . . 
Wide band Op Amp 85 40 Vee = ±5V 

CLC430 Low Gain Op Amp IA,I=l IA,I=2 IA,I=10 ± 1 to 10 27@10, 100 35,0.05 ±8,85 2000 2,25 RL± 1000 ~ ~ ~ ~ -.J 
with Disable 48 55 19 Vcc=±15 

CLC501 Clamped Output IA,I=8 IA,I=20 IA,I=32 +7to+50 80@5, 100 12,0.05 ±3.5,70 1200 1.5,10 RL ± 1000 ~ ~ ~ ~ 
1 nsec Overload Recovery 165 120 80 -lto-50 V",=±5V 

CLC502 Clamped Output, Low IA,I=l IA,I=2 IA,I=8 + 110 8 65@5, 100 25,0.0025 ±3.5,55 800 0.5,3.0 RL ± 1000 ~ ~ ~ ~ 
Offset, 14-bit Settling 190 150 75 V", = ±5V 

CLC505 Very Low Pro- IA,I=6 IA,I=6 IA,I=6 + 2 to + 21 80@5,500 14, 0.05 ±3.3,25 1200 3.0,40 Icc = 3ArnA ~ ..j ~ ..j ~ 
grammable Supply CurrenV 50 100 150 -110 -20 Vcc=±5V 
Power (1 OmW-l OOmW) Icc1mA 1",3.4mA Icc9rnA 

High Power Amplifiers (typical specifications, +2SoC, RL = SOn) 
Model'" Key Features - 3dB Bandwidth Large Signal 2nd13rd Harmonic Distortion IdBc) Rise Time Input Offset Gain Rout Output Versions1 

(MHz) Bandwidth 10dBm (2Vpp) 24dBm 10Vpp) (nsec) Drift (mV,~V1'C) Range Range (0) (V,mA) 
(MHz@Vpp) 20MHz 100Mhz 20MHz 100MHz (VN) I K M 8 

CLC560 High-power, 215 120@10Vpp(24dBm) ~0/~2 -54/-44 - 461-38 -33/-25 1.6 2.0,35 +5to+80 25nt02000 ± 10V, 200mA ~ ~ 
adjustable output (50MHz) 

CLC561 
impedence 

215 150@10Vpp(24dBm) -59/~2 -35/-49 -501-41 -40/-30 1.5 2.0,35 +510+80 25nt02000 ± 10V, 200mA ..j ~ 

Variable Gain Amplifiers (typical specifications, + 2So C) 
ModeP,3 Key Features -3(dB) Bandwidth (MHz) Gain Adjust Signal Full Power BW Settling Time Output Slew Rate Output Offset Version' 

Signal Channel Control Chan. Range (dB) Non-Linearity (\'0) (MHz@Vpp,RL) (nsec, %) (V,mA) (V/~sec Drift (mV,~VrC) J E I K M 8 L 

CLC520 Voltage Controlled 160 100 -40 0.04 140 @ 4, 100 12,0.1 ±3.5,70 2000 40,100 ~ ~ . . 
Gain (AGC) 

CLC522 Variable Gain 165 165 -40 0.04 150 @ 5, 100 18,0.1 ±4,70 2000 25,100 ~ -.J . 
Amplifier (VGA) 

Analog Multiplexers (typical specifications, +2S°C) 

Model" 3 
Switching Input Crosstalk Settling Settling 2nd Harmonic 3rd Harmonic Digital Versions' 

Channels Speed Voltage Rejection Time to Time to Distortion Distortion Interface Features 
(ns) Range (dB) 0.01% 0.0025% (dBc) (dBc) J E t K M 8 L 

CLC 532 2:1 6 ±3.4V - 80 17ns 35ns - 80 - 86 TTUECL Buffered inpuVoulpul ~ ..j ..j ..j 

CLC 533 4:1 7 ±3.4V - 80 17ns - 80 - 86 TTUECL Buffered inpuVoutpul ~ ~ ..j ..j 

I 



Analog to Digital Converters (typical specifications, + 25°C) 
Model'" Resolution Sampling Input Differential Spurious Free Signal SNR (excl. Dynamic Digital Power Architecture Features Versions' 

(Bits) Rate Voltage Non-Linearit) Range SFSR (dB) harmonics) Test Inter- Dissipa-
(MSPS) Range (LSB's) (dB) Conditions face tion(W) C J I 

CLC9228 12 dcto 10 ±IV 0,35 66.6 66.6 F, =10MSPS TTL 4.1 ±SV ~ 
Fie =4.996MHz Sub-system 

FS =-ldB 

CLC9258 12 de to 10 2Vpp over a 0.35 66.8 66.6 F, =10MSPS TTL 4,2 Complete Internal ~ 
-2Vto + 2V Fio =4.996MHz 

sub-system T/H and 
range FS =-1 dB reference 

CLC935 12 dcto 15 ±1V 0.7 7S.0 66.3 F, =ISMSPS 
has gain 

ECL 5.2 Complete and offset ~ 
Fio =7.227MHz 

Sub-system adjust 
FS =-ldS 

CLC936 12 dcto 20 ±1V 0.7 65.0 64.0 F, =20MSPS ECL 5.4 Complete ~ 
Fio =9.685MHz Sub-system 

FS =-ldS 

93 

4 CLC937 dc to 25.6 65.0 62.0 F, =25.6MSPS 6.4 Internal ~ 
Fio =9.685MHz T/H and 

FS = IdS reference 

CLC9S0 12 dc to 25.6 ±1V 1.0 65.0 64.0 F, =25.6MSPS 1.9 Complex Internal ~ ~ 
Fio =9.685MHz TIUECL Monolithic T/H 

FS = ldB 

94 ';'4 

Track + Hold Amplifiers (typical specifications, + 250 C, RL = Rs = 500, V cc = ± 15V) 
H-to-T T-to-H Effective Aperture 3dB Pedestal Feedthrough Versions 

Madel'" Acquistion TimeT Settling Time Aperture Jitter Bandwidth Slew Rate Offset Rejection Output Digital 
Tolerance to 1 mV (nsec) Delay (nsec) (psec,mJ (MHz) (VlMS) (mV) (dB at20MHz) (±V,mA) Control J I K M L 

CLC940 10,1.0 
12 2.5 1 FLash·Track" 16,0,1 

CLC942 
20,0.1 

5 -1.5 1,4 
25,0.01 

NOTES: 
1The version designation indicates the temperature range and screening !evel: 

version temperature screening 
C: O'C to + 70'C commercial 
J: - 40'C: to + 85'C industrial 
I: - 40'C: to + 8S'C industrial: hybrid 
E: - 40'C: to + 8S'C commercial SOIC 
K: - 5S'C to + 12S'C high-reliability industrial hybrid 
L: - SS'C to + 12S'C dice 
M: - SS'C to + 125'C hybrid: high-reliability military 
8: - S5'C to + 12S'C MIL-STD-883 compliant 

See the individual product data sheets for details, 

150 470 2 74 2.2,50 ECLorTIL ~ 

70 300 8 78 
2.2 

ECL ~ SO 

'CLC100 and CLC104A are non-inverting, CLC102 is inverting gain. 
'Evaluation boards are available for all hybrid and monolithic integrated circuits. Encased and 
connectorized versions of the CLCI 03, CLC203, CLC200, CLC201, CLC220, CLC221, CLC231 and 
CLC104 are available as well. Contact Comlinear or your local Camlinear representative for details. 
'Contact the factory for further information. 
--. Indicates new products since 1991 databook. 
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Package 
Type 

Package 
Material 

Number of 
Pins 

CLC103 
CLC104 
CLC110 
CLC114 
CLC115 

CLC200 
CLC201 
CLC203 
CLC205 
CLC206 

CLC207 
CLC220 
CLC221 
CLC231 
CLC232 

CLC300 
CLC400 
CLC401 
CLC402 
CLC404 

CLC406 
CLC409 
CLC41 0 
CLC411 
CLC412 

..J Existing Package 
• Future Package 
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~ 
8 14 16 

..J 
..J 
..J 
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WW W 
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Surface mount TO-8 Die 
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00 

Package 
Type 

Package Plastic 
Material 

WW 
NumDerot 8 14 16 

Pins 

CLC414 
CLC415 
CLC420 -.J 
CLC422 -.J 
CLC425 -.J 

CLC430 -.J 
CLC501 -.J 
CLC502 -.J 
CLC505 -.J 
CLC520 

CLC522 
CLC532 
CLC533 
CLC560 
CLC561 

CLC922 
CLC925 
CLC935 
CLC936 
CLC937 

CLC940 
CLC942 

--

-.J Existing Package 
• Future Package 

-.J 
-.J 

-.J 

-.J 
-.J 

-.J 

Dual in Line 

Cerdip Ceramic Side 
Brazed 
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• 
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• 
-.J 
-.J 

-.J 
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-.J 
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-.J 

-.J 
-.J 

Surface mount TO-S Die 

Metal Small LCC Cerpak Metal Waffle Pack 
Outline IC 

U 1 
(SOl C) 1mf ( 
~ 
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~~~~~~~ 

14 8 14 16 16 20 10 14 12 

-.J -.J -.J 
-.J • -.J 

-.J • -.J 
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-.J • -.J 
-.J -.J • -.J 
-.J • 
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-.J • -.J -.J 

-.J -.J 
-.J • 

• • 

-



Section 

Quality and Reliability 
Contents 
Page 

Quality and Reliability ................................................................................................... 2 - 3 

Space Level Products .................................................................................................. 2 - 4 
Radiation Data .............................................................................................................. 2 - 5 
Standard Military Drawings .......................................................................................... 2 - 6 
Reliability Predictions ................................................................................................... 2 - 7 
Thermal Resistance ...................................................................................................... 2 -8 
ESD .............................................................................................................................. 2 - 9 

Process Flows ............................................................................................................ 2 - 10 

2-1 

• 



2-2 



Quality excellence is an approach to business based on 
unde;standing the. c.ustomer's needs, and then striving 
consistently and efficiently to meet those needs with desired 
products and services. 

Comlinear recognizes that pursuing quality excellence will 
result in both increased customer and employee 
satisfaction by achieving higher productivity improved 
reliability and increased value. ' 

At C,?mlinear, quality el!cellence is implemented through a 
~onttnuous and commltte~ team approach to quality 
Improvement, from semor management through all 
employees for all activities of the company. 

We elevate quality beyond its typical stature as a military 
mandated program, and foster an environment where it 
becomes a pervasive operating attitude. Comlinear's 
ability to. deal with the req.uired elements of a quality 
program IS shown by the continual maintenance of our MIL­
STD-1772 facility certification, and our MIL-STD-883 
compliant, DESC SMD approved, monolithic and hybrid 
products. 

What makes Comlinear a preferred supplier are our efforts 
to address the competitive challenge in today's market by 
focusing on the quality of all of our products and services. 

Our commitment to product assurance means that we start 
with the required systems and then enhance them with the 
most up-to-date quality assurance techniques available. 
Tools such as SPC, quality improvement teams and 
experimental design are all used in an environment oiTotal 
Quality. 

Application of these techniques is the responsibility of all 
ma~agers and employees. These techniques, and the 
desire for continuous quality improvement, are found in 
areas ranging from accounting, research and development, 
and computer services to manufacturing processes and 
shipment. 

The .~uality As~urance group supports these efforts by 
pr?vldlng technical resources in quality engineering for 
!allure analysis, reliability monitoring, and process 
Improve.ment. Furthermore, quality levels in manufacturing 
are continually measured and the information is supplied to 
the responsible managers. 

Comlinear will be pursuing assessment and certification to 
the I~~ern.ational Organization for Standardization (ISO), 
specI!lcatl~ns 900? and 9001: This effort will solidify 
Com linear s commitment to fulfilling customer needs and 
achieving product and service excellence. 

PRODUCTS AND TECHNOLOGIES 

Comlinear's hybrid circuit manufacturing is located in our 
MIL-STD-1772 certified production line in Fort Collins, 
Colorado. Our capabilities include high density thin film 
substrate fabrication incorporating high precision, high 
stability tantalum nitride resistors, gold metalization, and 
alumina substrates. Monolithic microcircuits are fabricated 
!n the U.S.A. ~sin!J a high speed complementary bipolar 
Integrated CIrCUit process. This combination has 
demonstrated an actual failure rate for ICs of less than 1.0 
FIT in lifetesting. 

Both monolithic and hybrid products are available as MIL­
STD-883, industrial or commercial levels. DESC SMDs are 
available for most of our catalog hybrid and monolithic 
products. Our monolithic products are also available as 
MIL-STD-883, S (space) level compliant. Though our 
hybrid I?ro~ucts c~n be processed to selected K (space) 
level criteria, the final product would not be compliant or 
certified to MIL-STD-883 or MIL-M-38534, K level. 

ENVIRONMENTAL IMPACT/SAFETY 
AWARENESS 

Com linear is actively pursuing the elimination of ozone 
depl~ting subst.an~es (OD~) in its manufacturing processes 
and IS persuading ItS suppliers to comply with the Montreal 
Protocol and all U.S Federal regulations. 

The flammability rating of commercial, plastic DIP, monolithic 
pro<;iucts is 94V-0 of the UL-94 Flame Class; this rating is 
subject to change without notification. 

The following section outlines the various flows for both the 
hybrid and the monolithic product lines and provides 
additional reliability data. 
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Com linear has the expertise, product lines and demonstrated 
reliability to support your space-based systems. In addition, 
we have the experience and program management 
necessary to meet the unique demands of processing 
components to space level MIL-STO-883 or custom flows. 

The monolithic product lines have been designed for the 
robust, reliable assembly and high radiation tolerance 
necessary for success in the space system environment. 
Also, a mono-metallic gold wire bonding system is used for 
superior dependability. 

2-4 

Recognizing the special nature of space programs and the 
impact of component performance on system capability, 
we are fully prepared to provide either our standard S Level 
screening or full custom processing flows to suit your 
application requirements. Hybrid products can be 
processed to selected K (space) level criteria, but the final 
product would not be compliant or certified to MIL-STO-
883 or MIL-M-38534, K level. Contact Comlinear for 
specific information. 



Radiation testing has been completed on several Comlinear products at different levels. Our complementary 
bipolar IC process, for instance, has shown radiation tolerance up to one megarad total dose . 

Radiation Test Data Summary' 

Part Package Date Neutron Total Dose 
Number Type Quantity Code Irrad. Dose Rate Result Summary 

(neutron/em') (krads) 

CLC205 TO-8 5+ 1 Control 8931 None 50,100 126 rad Devices withstood radiation 
300,1000 (Si)/sec to 1 Mrad (Si) with little 

degradation. 

CLC220 TO-8 4+1 Control 8508 3.36 x 1012 100,300 Unknown No change in ac 
500,1000 characteristics. Slight change 

in dc bias characteristics. 

CLC231 TO-8 4 1.2 x 10'2 None None Slight change in dc operating 
3.2 x 10'2 characteristics and distortion. 
9.9 x 10'2 No change in gain and 
25 x 10'2 bandwidth. 
36 x 10'2 

CLC400 Ceramic Controls 8817 None 10,30,100 140 rad Negligible degradation to 
(.054"x.054" side-brazed 300, 1000 (Si)/sec 1000 krad specification. 
TYP die size) DIP Should meet specifications to 

3000krad. 

CLC401 Ceramic 1.85 x 10'2 None None Very little change in the small 
(.054"x.054" side-brazed signal frequency response 

TYP die size) DIP over a wide gain range. 

CLC401 Ceramic 4 9136 None 10,30,50 570 rad No degradation of test limits 
(.039"x.039" side-brazed 100 (Si)/min up to 1 00 krads. 

TYP die size) DIP 

CLC501 Plastic DIP 2 None 5, 10, 15 50 rad/hr No degradation of gain at all; 
20,25 slight degradation of 

bandwidth at initial radiation 
exposure only. 

CLC925 Ceramic 2 None 0.5, 1, 1.5 Unknown Performance is virtually 
side-brazed 2,5,10,20 constant from 0 to 56 krad 

DIP 38,40,50 total dose. Any trend versus 
56 total dose is obscured by test 

repeatability. 

'Detail Reports Available Date: 1/93 
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Comlinear is involved in and supports a drawing (detail 
specification) standardization program administered by 
the Defense Electronics Supply Center (DESC). This 
program covers all Com linear products compliant to MIL­
STD-883 paragraph 1.2.1, MIL-M-3851 0 and MIL -H-38534 
for monolithic and hybrid devices. 

SMD CLC Part 
Number Number 

5962-89594 CLC231 
5962-89858 CLC206 
5962-89910 CLC200 
5962-89911 CLC220 
5962-89970 CLC400 

5962-89973 CLC401 
5962-89974 CLC501 
5962-89975 CLC110 
5962-90600 CLC41 0 
5962-90756" CLC560 

5962-90833 CLC201 
5962-90835 CLC205 
5962-90836 CLC221 
5962-90925 CLC500 
5962-90977 CLC207 

5962-90993 CLC505 
5962-90994 CLC404 
5962-90995 CLC925 
5962-91665 CLC232 
5962-91666" CLC422 

5962-91693 CLC414 
5962-91694 CLC520 
5962-91743 CLC502 
5962-91758 CLC420 
5962-92004 CLC406 

5962-92030 CLC430 
5962-92033 CLC402 
5962-92034 CLC409 
5962-92035" CLC532 
5962-92039" CLC935 

5962-92339 CLC114 
5962-93055" CLC415 

" Release Pending 

The following listing identifies those models which have 
DESC (SMD) approval or are in process. Comlinear will, 
upon device qualification, apply for and seekSMD approval 
of all products to be compliant to military standards. 

Contact Com linear for new releases or any models currently 
in-process which are not listed herein. 

CLC Part SMD 
Number Number 

CLC110 5962-89975 
CLC114 5962-92339 
CLC200 5962-89910 
CLC201 5962-90833 
CLC205 5962-90835 

CLC206 5962-89858 
CLC207 5962-90977 
CLC220 5962-89911 
CLC221 5962-90836 
CLC231 5962-89594 

CLC232 5962-91665 
CLC400 5962-89970 
CLC401 5962-89973 
CLC402 5962-92033 
CLC404 5962-90994 

CLC406 5962-92004 
CLC409 5962-92034 
CLC41 0 5962-90600 
CLC414 5962-91693 
CLC415 5962-93055" 

CLC420 5962-91758 
CLC422 5962-91666" 
CLC430 5962-92030 
CLC500 5962-90925 
CLC501 5962-89974 

CLC502 5962-91743 
CLC505 5962-90993 
CLC520 5962-91694 
CLC532 5962-92035" 
CLC560 5962-90756" 

CLC925 5962-90995 
CLC935 5962-92039" 
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This listing provides mean time between failure (MTBF) rate monolithic products, the number range of transistors has 
prediction analysis, calculated in accordance with MIL- been shown; these products are achieving a continuous 
HDBK-217E. The stated values are for MIL-STD-883, B tested FIT (Failures in Time) rate of <1.0 fails per billion 
level, H level, or Com linear M level processed versions. For device hours. 

Part1 MTBF1 Number of Product 
Number (million hours) Transistors2 Process3 

CLC103 1.76 H 
CLC110 59.5 < 100 M 
CLC114 44.8 < 100 M 
CLC115 13.4 < 100 M 
CLC200 1.47 H 

CLC201 1.30 H 
CLC203 1.68 H 
CLC205 1.77 H 
CLC206 2.06 H 
CLC207 1.77 H 

CLC220 1.42 H 
CLC221 1.30 H 
CLC231 1.65 H 
CLC232 1.65 H 
CLC400 42.1 < 100 M 

CLC401 51.4 < 100 M 
CLC402 56.3 < 100 M 
CLC404 75.3 < 100 M 
CLC406 88.8 < 100 M 
CLC409 70.0 < 100 M 

CLC41 0 50.3 < 100 M 
CLC411 15.7 < 100 M 
CLC412 51.7 < 100 M 
CLC414 30.9 101 - 300 M 
CLC415 23.2 101 - 300 M 

CLC420 90.9 < 100 M 
CLC422 56.3 < 100 M 
CLC425 59.0 < 100 M 
CLC430 20.0 < 100 M 
CLC501 40.6 < 100 M 

CLC5054 68.4 < 100 M 
CLC520 24.7 < 100 M 
CLC522 12.2 < 100 M 
CLC532 27.8 < 100 M 
CLC533 10.8 101-300 M 

CLC560 1.64 H 
CLC561 1.64 H 
CLC922 see datasheet plot H 
CLC925 see datasheet plot H 
CLC935 see datasheet plot H 

CLC936 see datasheet plot H 
CLC940 1.15 H 
CLC942 2.22 H 

1 Based on MIL-STD-883, B Level, H level or our M level versions; per MIL-HDBK-217E; Ground Fixed (GF) at 70° C case 
still air (hybrid), GF at 25° C ambient still air (monolithic). 2For CLC hybrid products, the number of transistors is not listed 
due to further transistor attributes beyond the scope of this listing; these attributes should be discussed with Comlinear 
personnel directly. 3H = hybrid; M = monolithic. 4Rp=33kn 

2-7 

• 



Package Plastic DIP Plastic SOIC 
CLC Pkg P 

Code 

CLC Part 9JA 
Number 

CLC110 100 
CLC114 75 
CLC115 75 
CLC400 100 
CLC401 100 

CLC402 100 
CLC404 100 
CLC406 100 
CLC409 100 
CLC41 0 100 

CLC411 100 
CLC412 100 
CLC414 75 
CLC415 75 
CLC420 100 

CLC422 100 
CLC425 100 
CLC430 100 
CLC501 100 
CLC502 100 

CLC5052 100 
CLC520 75 
CLC522 75 
CLC532 75 
CLC533 75 

'Typical, °CIW, ambient temperature 25°C, still air 
2Rp=33kQ 

E 

9JA 

125 
75 
75 
125 
125 

125 
125 
125 
125 
125 

125 
125 
75 
75 
125 

125 
125 
125 
125 
125 

125 
75 
75 
75 
75 
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Ceramic side-
brazed DIP CERDIP 

D B 

9JA,9JC 9JA,9JC 

100,28 120,50 
75,28 TBD 
75,28 
100,28 120,50 
100,28 120,50 

100,28 100,50 
100,28 100,50 
100,28 120,50 
100,28 100,50 
100,28 100,50 

TBD 
100,50 

75,28 TBD 
75,28 TBD 
100,28 100,50 

100,28 100,50 
120,50 

100,28 100,50 
100,28 100,50 
100,28 100,50 

100,28 100,50 
75,28 TBD 
TBD 

75,28 TBD 
TBD 



Comlinear's products are Electro Static Discharge (ESD) 
sensitive and are designed, processed, handled and 
packaged with consideration to both optimal ESD protection 
and product high performance, 

Ratings listed below are based on criteria set forth per MIL­
STD-883, Method 3015, Device ESD classifications are: 

Class 1: 
Class 2: 
Class 3: 

Part Part 
Number Class Number Class 

CLC103 1 CLC411 1 
CLC104 1 CLC412 1 
CLCll0 l' CLC414 l' 
CLCl14 l' CLC415 l' 
CLCl15 3' CLC420 2' 

CLC200 1 CLC422 l' 
CLC201 1 CLC425 1 
CLC203 1 CLC430 3' 
CLC205 1 CLC501 1-
CLC206 1 CLC502 l' 

CLC207 1 CLC505 1-
CLC220 1 CLC520 l' 
CLC221 1 CLC522 1 
CLC231 1" CLC532 l' 
CLC232 1 CLC533 1 

CLC300 1 CLC560 1 
CLC400 l' CLC561 1 
CLC401 l' CLC922 1 
CLC402 2' CLC925 1 
CLC404 l' CLC935 1 

CLC406 l' CLC936 1 
CLC409 1 CLC940 1 
CLC410 l' CLC942 1 

-These parts have been tested and classified; others are 
considered Class 1 by design similarity, All products are 
marked with one ESD triangle symbol. 
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HYBRID 
883 H Level Com linear S Level 

Internal Visual 
M2017H 

Element 
Evaluation 

per M5008K 

Stabilization Bake 
M1008 

Condition C 
Assembly 

Thermal Shock 100% NDT 
M1011 Bond Pull 

Condition A M2023 

Constant Internal 
Acceleration Visual 

M2001 M2017K 
..I. 

Electrical Test 
(optional per Detail Spec) 

Stabilization Final Electrical Test 
Bake M1008 -55°C, +25°C, +125°C 
Condition C (per Detail Spec) 

Burn-In Thermal Shock Fine and Gross 
M1015 M1011 Leak 

+125Co min Condition A M1014 

Final Electrical Test 
-55°C, +25°C, + 125°C 

( per Detail Spec) 

Constant Acceleration X-Ray M2001 
Condition A 

M2012 

Fine and Gross PIND Test External 
Leak M2020 Visual 

M1014 Condition B M2009 

External 
Visual 

Pre-Bum-In Quality Conformance 
Electrical Inspection 2 

M2009 +25°C Group A, B, C, D 

Quality Conformance 
Inspection 2 

Burn-In 
M1015, M5008K I-

Groups A, B, C, D +125°C 

1AII processing flows are based on MIL-STD-883, MIL-H-38534 and are subject to change to 
correspond to current revisions. MXXXX references are to test methods in MIL-STD-883. 

2Quality Conformance Inspection is per MIL-H-38534, option 1 (in-line). 
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HYBRID 
M Level K Level (Industrial)2 I Level 

Internal Visual Internal Visual Internal Visual 
M2017 per per 

(with exceptions) Industrial Specifications Industrial Specifications 

Stabilization Bake Burn-In Final Electrical 
M1008 +125°C for Test 

Condition C 24 hours +25°C 

Thermal 
Shock 

Condition A 

Final Electrical Test 
-55°C, +25°C, + 125°C 

External 
Visual 

Constant Fine and 
Acceleration Gross 
Condition A Leak 

Electrical Test External 
(Optional) Visual 

Burn-In 
M1015 

+125°C min 

Final Electrical Test 
-55°C, +25°C, +125°C 

Fine and Gross 
Leak 

M1014 

External 
Visual 
M2009 

Quality Conformance 
Inspection 

(when specified by contract) 

1AII processing flows are based on MIL-STD-883, MIL-H-38534 and are subject to change to 
correspond to current revisions. MXXXX references are to test methods in MIL-STD-883. 

2Comlinear identification of an industrial grade flow. Not a 1772 "s Level" equivalent. 
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MONOLITHIC 
883 Class B Class S 

Internal Visual Wafer Lot 
M2010 Acceptance 

Condition B Per M5007 

Temperature Cycling 
M1010 

Condition C 

Assembly 
Per M5004S 

Constant Acceleration 100% NDT 
M2001 Bond Pull 

Condition E M2023 

Fine and Gross Internal Visual 
Leak M2010 

M1014 Condition A 

Pre-Bum-In Temp Cycling 
Electrical Test 10 Cycles M1010, 

(Optional) Condition C 

Burn-In Constant Acceleration 
M1015 M2001 

+150°C min Condition E 

Electrical Test PIND Test 
+25°C (per applicable 

detail specification) 
M2020 

Condition A 

PDA 
Calculation 

Pre-Bum-In 
Electrical Test 

+25°C ~ 
Final Electrical Test 

-55°C, + 125°C, (per appli-
cable detail specification) 

Burn-In X-Ray 
M1015 
+150°C 

M2012 

External Final Electrical Test External 
Visual 
M2009 

-55°C, +25°C,+ 125°C Visual 
(per Detail Spec) M2009 

Quality Conformance 
Inspection M5005 
Groups A, B, C, D 

Fine and Gross Quality Conformance 
Leak f-- Inspection 

M1014 M5005S 

1AII processing flows are based on MIL-STD-883 or MIL-M-38510 and are subject to change 
to correspond to current revisions. MXXXX references are to test methods in MIL-STD-883. 
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MONOLITHIC 
I Level J Level C Level 

Internal Visual 
Inspection 

M2010 

Visual Inspection 
per commercial 
specifications 

Visual Inspection 
per commercial 
specifications 

Temperature Cycle 
10 Cycles 

Electrical Test 
+25°C DC 

QASample 
Electrical Test 

+70°C, O°C DC, +25°C AC 

Fine and Gross QA Sample Electrical 
Leak Electrical Test Test 

M1014 +85°C DC, +25°C AC/DC +25°C DC 

Electrical Test 
+25°C 
AC/DC 

External 
Visual 

External 
Visual 

QASample 
Electrical Test 

+85°C DC, +25°C AC/DC 

External 
Visual 

lAII processing flows are based on MIL-STD-883 or MIL-M-38510 and are subject to change 
to correspond to current revisions. MXXXX references are to test methods in MIL-STD-883. 
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Quality Conformance Inspection 
HYBRID 

In-line Group A will be performed on inspection lots less than 500 pieces. Should end of line 
sampling techniques be utilized, the table below will be followed. Refer to detail specification for 
electrical tests within each subgroup. 

Group A, H Level 

Subgroup Parameters Sample 
(Acc) 

1 Static Test +25°C 116 (0) 

2 Static Test at maximum operating temperature 76 (0) 

3 Static Test at minimum operating temperature 45 (0) 

4 Dynamic Test +25°C 116 (0) 

5 Dynamic Test at maximum operating temperature 76 (0) 

6 Dynamic Test at minimum operating temperature 45 (0) 

7 Functional Test +25°C 116 (0) 

8 Functional Tests at maximum and minimum operating temperatures 76 (0) 

9 Switching Test +25°C 116 (0) 

10 Switching Test at maximum operating temperature 76 (0) 

11 Switching Test at minimum operating temperature 45 (0) 
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HYBRID 

Group S, In-Line 

Test Method Condition 
Sample 
(Acc) 

Subgroup1 
2016 Monthly 2 (0) Physical Dimensions • Subgroup 3 
2015 Each Ink Lot 4 (0) Resistance to Solvents 

Subgroup 4 
2014 Monthly 1 (0) Internal Visual/Mechanical 

Subgroup 5 
Bond Strength 

2011 2 (0) 1. Thermocompression C or D, Weekly 
2. Ultrasonic or Wedge C or D, Weekly 

Subgroup 6 
2019 

First lot and major change. 
2 (0) Die Shear Performed as part of Group C. 

Subgroup 7 
2003 

Solder Temperature 245 ± 5°C 
1 (0) Solderability each package lot. Performed as 

part of Receivino Inspection. 
Subgroup 8 

1014 Performed 100% Seal Test 100% 

Group C, In-Line 

Test Method Condition Sample 
(Acc) 

Subgroup1 
15 (0) External Visual 2009 

Temperature Cycle or 1010 Cminimum 
Thermal Shock 1011 A minimum 
Mechanical Shock or 2002 B'Y1 direction 
Constant Acceleration 2001 A'Y1 direction 
Seal Test 1014 
Visual Exam 1010/1011 
End Point Electricals +25°C DC 

Subgroup 2 
Life Test 1005 1000 hours at 125°C(minimum) 22 (0) 
End Point Electricals +25°C DC 

Subgroup 3 
1018 5000 ppm H20 Maximum 3 (0) or 

Internal Water Vapor 5 (1) 

Subgroup 4 
2011 D 22 (0) 

Wirebond Strength wires1 

Subgroup 5 
2019 

22 (0) 
Die Shear die 

1 Class H, 45 (0) wires, Condition S. 
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HYBRID 
Group D, H Level, In-Line' (Option1) 

Test Method Condition Quantity 
Accept No. 

Thermal Shock 1011 C 3 (0) 

High Temperature Bake 1008 Per Timeffemp in 3 (0) 
MIL-H-38534 

Lead Integrity 2004 B2 3 (0) 

Seal 1014 A4• un lidded cases 3 (0) 

'Each package lot as part of incoming inspection. 
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Subgroup 

1 

2 

3 

4 

5 

6 

7 

8A 

88 

9 

10 

11 

Quality Conformance Inspection 
MONOLITHIC 

Group A, Classes Band 8 1 

Parameters 

Static Test +25°C 

Static Tests at maximum rated operating temperature 

Static Tests at minimum rated operating temperature 

Dynamic Test +25°C 

Dynamic Tests at maximum rated operating temperature 

Dynamic Tests at minimum rated operating temperature 

Functional Test +25°C 

Functional Tests at maximum rated operating temperature 

Functional Tests at minimum rated operating temperature 

Switching Test +25°C 

Switching Tests at maximum rated operating temperature 

Switching Tests at minimum rated operating temperature 

1 Refer to detail specification for electrical tests within each subgroup. 
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Sample 
(Acc) • 116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 

116 (0) 



MONOLITHIC 

Group B, Class B 

Test Method Condition 
LTPD or 

Sample (Ace) 

Subgroup 2 
2015 4 (0) 

A. Resistance to Solvents 

Subgroup 3 
2003 Soldering Temperature of 245 ± 5°C 

10 
A. Solderability leads 

Subgroup 5 2011 
10 

A. Bond Strength D bonds 

Group B, Class S 

LTPD or 
Test Method Condition Acceptance 

Quantity 
Subgroup 1 

A. Physical Dimensions 2016 2 (0) 
B. Internal Water Vapor 1018 5000 ppm at 100°C 3 (0) or 

5 (1) 

Subgroup 2 
A. Resistance to Solvents 2015 4 (0) 
B. Internal Visual and 2013,2014 2 (0) 

Mechanical 
C. Bond Strength 2011 D 22 (0) wires 
D. Die Shear 2019 3 (0) 

Subgroup 3 
A. Solderability 2003 22 (0) 

leads 

Subgroup 4 
A. Lead Integrity 2004 B2 45 (O)leads 

2004 D (Lead less chip carriers) 15 (O)pads 
B1. Fine Leak 1014 A2 5 
B2. Gross Leak 1014 C1 5 
C. Lid Torque 2024 As applicable -

Subgroup 5 Group A, Subgroups 
A. Pre-life test (electrical) 1,2,3 -55°C, +25°C, + 125°C DC 5 
B1. Board Check 1005 100% 
B2. Device Functional Test 1005 100% 
B3. Steady State Life 1005 B, 500 hours at 150°C 5 
84. Device Functional Test 1005 100% 
C. Post-Life Test (electrical) Group A, Subgroups -55°C, + 25°C, + 125°C DC 5 

1,2,3 

(continued on next page) 
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Group B, Class S 
LTPD or 

Test Method Condition Acceptance 
Quantity 

Subgroup 6 
A. End Point Electrical Test Per SCD +25°C AC/DC 15 
B. Temperature Cycling 1010 C, 100 cycles per minute 15 
C. Constant Acceleration 2001 E,Y1 15 • D1. Fine Leak 1014 A2 15 
D2. Gross Leak 1014 C1 15 
E. End Point Electrical Test Per SCD +25°C AC/DC 15 

Group C, Class B 

Test Method Condition LTPD 

Subgroup 1 
A. Steady State Life Test 1005 184 hours at 150°C min 5 

B. End Point Electricals 
or equivalent 

+25°C DC 5 
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MONOLITHIC 
Group D, Classes Band S 

Test Methods Conditions LTPDor 
Sample(Acc 

Subgroup 1 2016 15 A. Physical Dimensions 

Subgroup 2 
A. Lead Integrity 2004 B2 15 

B1. Fine Leak1 
2004 D (leadless chip carrier) 5 
1014 A2 5 

B2. Gross Leak1 1014 C1 5 

Subgroup 3 
A. Thermal Shock 1011 B (min), 15 cycles (min) 15 
B. Temperature Cycling 1010 C, 100 cycles (min) 
C. Moisture Resistance 1004 
D. End Point Electricals +25°C DC 
E. Visual Exam 1004, 1010 
F1. Fine Leak 1014 A2 
F2. Gross Leak 1014 C1 

Subgroup 4 
A. Mechanical Shock 2002 B (min) 15 
B. Vibration, Variable Frequency 2007 A (min) 
C. Constant Acceleration3 2001 E (min), Y1 orientation 
D1. Fine Leak 1014 A2 
D2. Gross Leak 1014 C1 
E. Visual Exam 1010,1011 
F. End Point Electricals +25°C DC 

Subgroup 5 
A. Salt Atmosphere 1009 A (min) 15 
B. Visual Exam 1009 
C1. Fine Leak 1014 A2 
C2. Gross Leak 1014 C1 

Subgroup 6 3 (0) or 
A. Internal Water Vapor 1018 5000 ppm H20 maximum 1000 e 5 (1) 

Content 

(continued on next page) 
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MONOLITHIC 
Group D, Classes Band S (continued) 

Test Method Conditions LTPDor 
Sample (Acc) 

Subgroup 7 
A. Adhesion to Lead Finish4 2025 15 

leads 

Subgroup 8 
A. Lid Torque2 2024 5 (0) 

1 Seal test (Subgroup 2B) need be performed only on packages that have leads exiting 
through a glass seal. 

2 Lid torque test shall apply only to packages which use a glass-frit-seal to lead frame lead 
or package body (Le., wherever the frit seal establishes hermeticity or package integrity). 

3 Microcircuits which are contained in packages which have an inner seal or cavity 
perimeter of two inches or more or have a package mass of 5 grams or more, may be 
tested to condition D (unless otherwise specified). 

4 Adhesion of lead finish not applicabe to leadless chip carriers. 

A reliability qualification and monitoring program exists for all Hi-Rei as well as 
commercial/industrial products. Details of this program and current data for the different 
product lines are available upon request. 
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Part Number 

OpAmp 
CLC103 

CLC200 

CLC201 

CLC203 

CLC205 

CLC206 

CLC207 

CLC220 

CLC221 

CLC231 

CLC232 

CLC300 
CLC400 

CLC401 

CLC402 

CLC404 

CLC406 

CLC409 
CLC41 0 

CLC411 

CLC412 

CLC414 

CLC415 

CLC420 

CLC422 

CLC425 

CLC430 

CLC500 

CLC501 

CLC502 

CLC505 

Description 

Operational 
Amplifiers 

Contents 
Page 

Selection Guide .............................................................................. 3 - 3 
Fast Settling, High Current Wideband ........................................... 3-7 

Fast Settling, Wideband ............................................................... 3 - 11 

Fast Settling, Wideband ............................................................... 3 - 15 

Fast Settling, High Current Wideband ......................................... 3 - 19 

Overdrive-Protected Wideband ................................................... 3 - 23 

Overdrive-Protected Wideband ................................................... 3 - 27 

Low Distortion Wideband ............................................................. 3 - 31 

Fast Settling Wideband ................................................................ 3 - 35 

Fast Settling Wideband ................................................................ 3 - 39 

Fast Settling Wideband Buff-Amp ................................................ 3 - 43 

Low Distortion Wideband ............................................................. 3 - 47 

Wideband, High Speed ................................................................ 3 - 51 
Fast Settling Wideband, Low-Gain Monolithic ............................. 3 - 55 

Fast Settling Wideband, High-Gain Monolithic ............................ 3 - 59 

Low-Gain, Fast 14-bit Settling ..................................................... 3 - 63 

Wideband, High-Slew Rate, Monolithic ....................................... 3 - 67 

Wideband, Low-Power Monolithic ............................................... 3 - 71 

Very Wideband, Low Distortion Monolithic .................................. 3 - 75 

Fast Settling Video with Disable .................................................. 3 - 79 

High Speed Video with Disable ................................................... 3 - 85 

Dual, Wideband, Low-Power Monolithic ...................................... 3 - 91 

Quad, Low-Power Monolithic ....................................................... 3 - 93 

Quad, Wide band Monolithic ......................................................... 3 - 97 

High-Speed, Voltage Feedback ................................................. 3 - 101 

High-Gain, Voltage Feedback .................................................... 3 -105 

Ultra Low-Noise, Wide band ....................................................... 3 - 109 

Low-Gain with Disable ............................................................... 3 - 117 

High-Speed, 12-Bit Settling, Low-Gain Op Amp ............. contact factory 

High-Speed Output, Clamping ................................................... 3 - 121 

Clamping, Low-Gain, Fast 14-bit Settling .................................. 3 - 125 

High-Speed, Programmable-Supply Current, Monolithic ............ 3 - 129 
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General Purpose 
category Description Modal 

'" 5VCurreni LowGain 
Feedback 

CLC400 

High Gain CLC401 

High Slew Rale CLC404 

Low Power CLC406 

Dual Wideband CLC412 

±15VCurrent GeneraiPurpose CLC200 
Feedback 

LowOfiset 

Low Power 

CLC201 

CLC20S 

General Purpose CLC206 

Low Gain CLC231 

General Purpose CLC300 

High·Speed CLC411 

LowCost CLC430 
Monolithic 

HVVoItage LowGain CLC420 
Feedback 

High Gain CLC422 

unra Low Noise CLC42S 

Quad Low Power CLC414 
Amplifiers 

High Speed CLC41S 

- 3dB Bandwidth 
@Galn 

(MHz@VN) 

200@2 

150@2O 

175@6 

160@6 

320@2 

95@2O 

95@2O 

170@2O 

180@2O 

185@2 

85@2O 

200@2 

45@2 

SOO@ 1 

200 @ 40 

90@20 

90@6 

180@8 

Settling Time 
to % Accuracy 

(nseeto%) 

12100.05 

10100.1 

10100.2 

12100.05 

12100.05 

2S100.02 

30100.02 

24100.05 

22100.05 

15100.05 

20100.8 

ISIOO.l 

40100.1 

18100.01 

17100.2 

22100.1 

24100.1 

12100.1 

Slew 
Rate 

(VlpSsc) 

700 (NI) 
1600 (IN) 
1200 

2600 

1500 

1300 

4000 

4000 

2400 

3400 

3000 

3000 

2300 

2000 

1100 

2300 

350 

1000 

1500 

InpulOllsetVoltega 

A125"C D~fI 
(mV) (I'VI"C) 

20 

20 

2 30 

30 

30 

10 35 

0.5 

3.S 11 

3.5 11 

10 

10 25 

30 

TBD 

O.S 

0.8 

0.1 

30 

20 

~~_~_~~I~~~mHd~ 
Voltega Current Gain Range 

("'V) (:!:mA) (v.JV,) PacIcage' 

3.S 70 ",1108 DIP 

DIP 

DIP 

3.S 70 

3.3 70 

+3.1,-2.7 70 

3.3 70 

12 100 

12 100 

12 50 

12 100 

11 100 

10 100 

6.0 70 

13 85 

3.6 70 

3.8 70 

3.B 90 

2.8 70 

2.6 70 

:!:710S0 

+210+21 
-110-20 

"'110 "'10 

± 11010 

"'11050 

",11050 

+71050 
-110 -50 

+710S0 
-110-50 

:!:1IoS 

",11040 

DIP 

DIP 

To-8 

TD-8 

TO-8 

To-8 

TO-8 

DIP 

±11010 DIP 

"'11010 DIP 

:!: 11010 DIP 

±30 to 200 DIP 

±10101000 DIP 

:t 11010 DIP 

:t 11010 DIP 

'Primary package is listed. Other packages exisl lor many products. See data sheets for details. 

Very High Speed 
~ptlon Modal 

High Slew Rata CLC220 

Low Offset CLC221 

High Slew Rale CLC404 
MonolHhic 

Wideband CLC409 
Monolithic 

High-Speed CLC411 

High-Gain CLC422 

-3dBBandWldlh 
@Galn 

(MHz@VN) 

190@2O 

170@20 

17S@6 

350@2 

200@2 

200@4O 

Slew 
Rate 

(Vlp.aec) 

7000 

6500 

2800 

1200 

2300 

2300 

Rlae/Fall 
Time 
(nsee) 

1.9 

2.1 

2.0 

1.3 

2.3 

2.0 

Settling Time ~mHd~ ~-;:-_SU..:.PP~I-:Iea:---::- _-,-_OuI.......:puI __ _ 
to % Accuracy Gain Range Voltage Currant Voltage Curranl 

(nseeto%) (v.JV,) (V) (mA) ("'V) (:!:mA) 

IS100.02 

18100.02 

10100.2 

8100.1 

15100.1 

17100.2 

:t1l050 "'51015 30 12 50 

:tlI050 :!:51015 30 12 50 

+21021 :tS 11 3.3 70 
-110-20 

:tl1010 :tS 13.5 3.5 70 

± 110 10 ± 1010 15 70 6.0 70 

i3010200 is 70 3.8 70 

'Primary package is listed. Other packages exist for many products. See data sheets for details. 
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TO-8 

TO-8 

DIP 

DIP 

DIP 

DIP 

• 



Accurate Settling (~12·bit accuracy) 

Description Modal 

14-bil (10 'hLSB) CLC402 

14·bilwKh CLC502 
OUtput Clamp 

SetUlng 
-::Ti:-,me:-:---:Accu-:-:--racy--=---:S\e::-p--:s;"'ze- -3d~B~~;:,width 

(nsec) (%) M (MHz@V/V) 

25 0.0025 

25 0.0025 

175@2 

150@2 

Slew 
Rate 

(V/)lSec) 

800 

800 

'Primary package is listed. Other packages exist for many products. See data sheets for details. 

"The CLC502 is recommended for new designs in place of the CLC500. 

Low Power 
Category 
(Supply 

Voltages) Description Model 

± 5V Single Variable Supply CLCS05' 
Op Amps Currenl 

Vollage Feedback CLC420 

Currenl Feedback CLC406 

Dual Wideband CLC412 

High Slew Rale CLC404 

± 5V Quad low Power CLC414 
OpAmps 

High Speed 

± 15V Single Low Cost 
OpAmps 

Low Gain 

High Gain 

CLC415 

CLC430 

CLC231 

CLC205 

Supply Power 
CUrrent Consumption 

(mA) (mW) 

1109 

10.2 

11 

20 

11 

18 

19 

101090 

40 

50 

102 

110 

80 

200 

330 

540 

570 

- 3dB Bandwidth 
@Gain 

(MHz@V/V) 

l00@6 

270@1 

160@6 

320@2 

175@6 

90@6 

160@6 

45@2 

165@2 

170@2O 

Slew 
Rate 

(V/)lSec) 

1200 

1100 

1500 

1300 

2600 

1100 

1500 

2000 

3000 

2400 

'Primary package is listed. Other packages exist for many products. See data sheets for details. 

RiselFall 
Time 
(nsec) 

2.7 

2.7 

---;:-::_O_U...:Ip_U::-I _-:-_Recommanded 
Voltage Current Gain Range 

(±V) (±mA) (V.,IVJ 

3.5 55 ±1toB 

3.5 55 ±1toB 

---;:-::_O_ut_p_ut::-_:- SaHlingTlme Recommended 
Voltage Current 10% Accuracy GainRange 

(±Y) (±mA) (nsec10 %) (V.,IV,) 

3.3 25 

3.2 70 

+3.1,-2.7 70 

3.3 

3.3 

2.8 

2.6 

13 

11 

12 

70 

70 

70 

70 

85 

100 

50 

14100.05 

18toO.Ol 

12100.05 

12100.05 

10100.2 

24100.1 

12toO.l 

40100.1 

15100.05 

24100.05 

+21021 
-110-20 

±11010 

±1I010 

± 1 10 10 

+21021 
-110-20 

±11010 

±1t01O 

±11010 

±lto5 

+71050 
-110-50 

3Specifications shown are for Icc = 3.4rnA. See the CLCS05 datasheet for performance at other supply current conditions. 

Low Offset Voltage/Drift 

Package1 

DIP 

DIP 

Package' 

DIP 

DIP 

DIP 

DIP 

DIP 

DIP 

DIP 

DIP 

TQ.8 

T0-8 

Input 0IIsat Voltage 

AI25"C Drill 
-,,,,In,,,put=B_las_c_u.,.rre=nt_ -3dB Bandwidth 

A125'C DrIll @Galn 
Slew 
Rate 

(V/)lSOC) 

SaHling Time Recommended -:c:-:c-_O_Ulp-'-cUl;:-_,--
to % Accuracy Gain Range Voltage Currenl 

Description -Accurale SeHling CLC402 

Clamping Amplifier CLC502 

low Gain VoHage CLC420 
Feedback 

High Gain CLC422 

Ullra Low Noise CLC425 

General Purpose CLC201 

High Drive CLC203 

High Speed CLC221 

low Gain CLC231 

(mY) (I'VrG) 

0.5 

0.5 

0.5 

O.B 

0.1 

0.5 

0.5 

0.5 

1.0 10 

(!<A) (nArc) (MHz@V/V) 

10 

10 

0.2" 

15 

12 

10 

100 

100 

4' 

75 

-100 

50 

50 

50 

125 

175@2 

150@2 

270@1 

200@40 

90 @ 20 

95@20 

160@20 

170@20 

165@2 

800 

600 

1100 

2300 

350 

4000 

6000 

8500 

3000 

1 Primary package is listed. Other packages exist for many products. See data sheets for details. 

(nsec to %) (V.,IV,) M (mA) 

25100.0025 

25100.0025 

18100.01 

17100.2 

22100.1 

30100.02 

15100.2 

18100.02 

15100.05 

±1t08 

±1108 

±1to10 

3.5 

3.5 

3.2 

±310200 3.8 

± 10 101000 3.8 

± 1 1050 12 

±ltoSO 11 

±lto50 12 

±1to5 11 

55 

55 

70 

70 

90 

100 

200 

50 

100 

4For the CLC420 and CLC424, voltage feedback op amps, these numbers are for offset current, not bias current. 
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Low Distortion 
_7"--:-_H_a_nn:-:on,-l_c D_I_sto::-rtl_0_n-'-(2_V"'p.>=----:_--:-__ 3dB Bandwidth Settling Time 

2nd 3rd Frequency Load @ Gain to % Accuracy 
Supply 

Voltages 
(V) Description Model (dBc) (dBc) (MHz) (0) (MHz@VNj (n8ec10 %) 

High Gain 

Low Gain 

Low Gain, 
Monolithic 

Driver~amp 

Driver-amp 

CLC207 

CLC232 

CLC409 

CLC560 

CLC561 

-~ -~ ~ 100 
-80 -85 ~ 200 

-69 -69 

-96 -84 
-65 -72 
-49 -59 

-60 -62 
-54 -44 

-59 -62 
-52 -80 

~ 

5 
20 
60 

20 
100 

20 
50 

100 

100 
100 
100 

50 
50 

50 
50 

170@~ 

270@2 

350@2 

215@10 

215@10 

lPrimary package is listed. Other packages exist for many products. See data sheets for details. 

High Output Current 
Description 

High Slew Rate 

LowOifset 

Driver-amp 

Driver-amp 

Model 

CLC103 

CLC203 

CLCsao 

CLC561 

General Purpose CLC~O 

LowOifsel CLC201 

General Purpose CLC206 

Low Distortion CLC207 

Low Gain CLC231 

General PUl]JOse CLC300 

Ullra Low Noise CLC425 

LowCost, CLC430 
Monolithic 

--::---:O_U..:.IP-:Uc;I -::-__ _ 3dB@BGan.,~nwidth -::-_La_r..:gc.e_Si..:g_na:;:-I-:B_W-,-
Currenl Voltage Frequency Output 
(±mA) (±V) (MHz@VIV) (MHz) (V •• ) 

200 11 150@~ 80 20 

~O 

200 

200 

100 

100 

100 

100 

100 

100 

90 

85 

11 

10.5 

10.5 

12 

12 

12 

12 

12 

10 

3.8 

13 

180@~ 

215@10 

215@10 

95@20 

95@20 

180@~ 

170@20 

165@20 

85@~ 

90@20 

45@2 

80 

1~ 

150 

50 

70 

100 

95 

45 

TBD 

30 

20 

10 

10 

20 

20 

10 

10 

20 

TBD 

10 

1 Primary package is listed. Other packages exist for many products. See data sheets for details. 

5"fhe effective slew rate is twice the number shown. See the ClC560 or CLC561 datasheet for details. 

Special Functions 

24toO.05 

15toO.05 

8toO.l 

10toO.l 

7toO.l 

Slew 
Rate 

(V/p.aec) 

8000 

6000 

2600' 

3300' 

4000 

4000 

3400 

2400 

3000 

3000 

350 

2000 

±5to15 

±5to15 

±5 

±10to15 

±10to15 

Settling Time 
to % Accuracy 
(nsecto %) 

10to0.4 

15100.2 

10100.1 

7toO.l 

25100.02 

30100.02 

22 to 0.05 

24100.05 

15100.05 

20toO.8 

22100.1 

40toO.l 

OUlPUl 

Voltage Currenl 
(±V) (±mA) Package' 

12 100 TO-8 

12 75 

3.5 70 

10.5 200 

10.5 200 

Supplies 

Voltage 
(V) 

±10to15 

±10to15 

±10to15 

±10to15 

±Sto15 

±Sto15 

±5to15 

±5to15 

±5to15 

±Sto15 

±5 

±51015 

Current 
(mA) 

30 

30 

50 

50 

29 

29 

29 

25 

18 

24 

15 

It 

To-8 

DIP 

DIP 

DIP 

Package' 

DIP 

DIP 

DIP 

DIP 

To-a 

TO-8 

TO-8 

TO-8 

TO-8 

DIP 

DIP 

DIP 

- 3dB Bandwidth 
@Galn 

Settling Time 
to % Accuracy 

(nsecto %) 

Slew 
Rate 

(V/p.SOC) 

Supply 
Voltage 

(V) 

Recommended --:::-::_O_utp-,--,-u::-t_-,-_ 
Gain Range Voltage Current 

Function 

FaslEnablelDisable 
VideoOpAmps 

Output Clamping 
OpAmps 

Programmable -
Supply-Current 
OpAmp 

Model Features (MHz@VIV) 

CLC41 0 l00nsecenable,2OOnsecdisable; 200@2 
differential gain/phase 
0.01%10.01'. 

CLC430 1 oonseeenable, 2OOnsecdisable; 
differential gain/phase 0.05%10.01'. 

CLCSOI User-defined output voltage 
clamp levels. 

CLCS02 

CLC505' User-variablesupplyeurrent 
fromlmAIo9mA'. 

45@2 

75@32 

150@2 

100@6 

12100.05 700 

40100.1 ~oo 

12100.05 1200 

25100.0025 800 

14100.05 1200 

'Specnieations shown are for I~ = 3.4mA. See the CLC505 datasheet for pelfonnance at other supply current eDnd"ions. 

3-5 

±5 

±5 

±5 

±5 

(J.,IV,) (±V) (±mA) 

±1to8 

±11010 

+7t050 
-110-50 

±1I08 

+2t021 
-11020 

3.5 70 

13 85 

3.5 70 

3.5 55 

3.3 25 

• 
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riiN Comlinear 
~ Corporation 

APPLICATIONS: 

• coaxial line driving 
• DAC current to voltage amplifier 
• flash A to 0 driving 
• baseband and video communications 
• radar and IF processors 

DESCRIPTION: 

The CLC103 is a high-power, wideband op amp designed for the 
most demanding high-speed applications. The wide bandwidth, 
fast settling, linear phase, and very low harmonic distortion provide 
the designer with the signal fidelity needed in applications such as 
driving flash A to Ds. The 80MHz full-power bandwidth and 200mA 
output current of the CLC103 eliminate the need for power buffers 
in most applications; the CLC1 03 is an excellent choice for driving 
large high-speed signals into coaxial lines. 

In the design of the CLC103 special care was taken in order to 
guarantee that the output settle quickly to within 0.4% of the final 
value for use with ultra fast flash A to D converters. This is one of 
the most demanding of all op amp requirements since settling time 
is affected by the op amp's bandwidth, passband gain flatness, and 
harmonic distortion. This high degree of performance ensures 
excellent performance in many other demanding applications 
as well. 

The dynamic performance of the CLC1 03 is based on Comlinear's 
proprietary op amp topology. This new design provides perfor­
mance far beyond that available from conventional op amp designs; 
unlike conventional op amps where optimum gain-bandwidth 
product occurs at a high gain, minimum settling time at a gain of 
-1, and maximum slew rate at a gain of + 1, the Comlinear design 
provides consistent, predictable performance across its entire gain 
range. For example, the table below shows how the-3dB band­
width remains nearly constant over a wide range of gains. And 
since the amplifier is inherently stable, no external compensation 
is required. The result is shorter design time and the ability to 
accommodate design changes (in gain, for example) without loss 
of performance or redesign of compensation circuits. 

The CLC103 is constructed using thin film resistor/bipolar 
transistor technology. The CLC 1 03AI is specified over a 
temperature range of - 25'C to +85'C, while the CLC103AM is 
specified over a range of - 55'C to + 125'C and is screened to 
Comlinear's M Standard for high reliability applications. Both 
devices are packaged in 24-pin ceramic DIPs. 

Typical Performance 

gain setting 

parameter +4 +20 +40 -4 -20 -40 units 

-3d8 bandwidth 230 150 130 155 145 125 MHz 
rise time (20V) 4 4 4 4 4 4 ns 
slew rate 6 6 6 6 6 6 V/ns 
settling time (0.4%) 10 10 12 10 10 12 ns 

o 
Fast Settling, High Current § 
Wideband Op Amps B 

FEATURES: 

• BOMHz full-power bandwidth (20Vpp , 1000) 
• 200mA output current 
• 0.4% settling in 10ns 
• 6000Vl"s slew rate 
• 4ns rise and fall times (20V) 

GND -Vee -Vee 

CLC103 Equivalent Circuit Diagram 
(all undesignated pins are internally unconnected) 

Package Dimensions 
0.008-0.018 

Ilr[(O~tT 0.785-0.815 0.790-0.Bl0 

(19.94-20.70) (2O.07120·5n 
METAlUO:D.145-0.175 = 

(3.68-.4.45) -I r­
CERAMiC LID: 0.160 -0.190 

(4.06-4.83) 

P\~~OXl _~ f1~~::~-I r- METALUO:~4~~:~:~~ 
0.015-O'07S...L¥m~I CERAMICLlD:O.195-0.255 
(0.38-1.91)1 0.014-0.026 (4.95-6.48) 

(0.36-0.66) 

0.'" esc I f- 11. (2.54BSC) 10\15_"05 O.I/16BSC 
(27.81-28.07) (4.19B$C) 

Comlinear Corporation· 4800 Wheaton Drive, Fort Collins, CO 80525 • (303) 226-0500 • FAX (303) 226-0564 

08103.05 January 1993 
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PARAMETERS 
Ambient Temperature' 
Ambient Temperature' 

FREQUENCY DOMAIN RESPONSE 
*-3dB bandwidth 

gain flatness 
* peaking 
* peaking 
* rolloff 

group delay 
linear phase deviation 
reverse isolation - non-inverting 

TIME DOMAIN RESPONSE 
rise and fall time 

settling time to 0.4% 
overshoot 
slew rate (overdriven input) 
overload recovery 

<50ns pulse. 200% overdrive 

DISTORTION AND NOISE RESPONSE 
* 2nd harmonic distortion 
* 3rd harmonic distortion 

equivalent input noise 
noise floor 
integrated noise 
noise floor 
integrated noise 

STATIC. DC PERFORMANCE 
* input offset voltage 

average temperature coefficient 
* input bias current 

average temperature coefficient 
* input bias current 

average temperature coefficient 
* power supply rejection ratio 

common mode rejection ratio 
* supply current 

MISCELLANEOUS PERFORMANCE 
non-inverting input 

output impedance 

out ut volta e ran e p g g 

Output Voltage Limit 

IVeel 

CONDITIONS 
CLC103AM 

CLC103AI 

Vou• <4Vpp 
Vou• <4Vpp 
0.1 to 50MHz 
>50MHz 
at 100MHz 
to 75MHz 
to 75MHz 
to 150MHz 

5V step 
20V step 
10V step 
5V step 

2Vpp.20MHz 
2Vpp.20MHz 

>100kHz 
1kHz to 100MHz 
>5MHz 
5MHz to 100MHz 

non-inverting 

inverting 

no load 

resistance 
capacitance 
at DC 
at 100MHz 
no load 

supply voltage (Vee) 
output current 

TYP 
+25°C 

+25°C 

150 

0.1 
0.2 
-
3.0 
1 
55 

2.3 
4 
10 
5 
6 

30 

-48 
-48 

-158 
28 
-158 
28 

10 
35 
10 
20 
20 
250 
54 
38 
30 

250 
2.4 
-
2.45 
-

thermal resistance (Oca) 
junction temperature 
operating temperature 

storage temperature 

MAX & MIN RATINGS' 
-55°C +25°C 
-25°C +25°C 

>125 >135 

<0.6 <0.3 
<1.5 <0.6 
<0.4 <0.6 
- -
<3 <2 
>45 >45 

<2.8 <2.6 
<5 <5 
<25 <20 
<15 <10 
>5 >5 

- -

<-40 <-40 
<-40 <-40 

<-152 <-152 
<56 <56 
<-152 <-152 
<56 <56 

<30 <25 
<120 <120 
<40 <30 
<125 <125 
<110 <60 
<500 <500 
>45 >45 
>30 >30 
<36 <34 

>100 >100 
<3 <3 
<0.1 <0.1 
- -
>±11 >±11 

±20V 
±200mA 

+125°C 
+85°C 

>120 

<0.3 
<0.6 
<0.8 
-
<4 
>45 

<2.9 
<5 
<25 
<10 
>5 

-

<-40 
<-40 

<-152 
<56 
<-152 
<56 

<30 
<120 
<40 
<125 
<110 
<500 
>45 
>30 
<36 

>100 
<3 
<0.1 
-
>±11 

see thermal model 
+175°C 

lead temperature (soldering 1 Os) 

AI: -25°C to +85°C 
AM: -55°C to +125°C 
-65°C to +150°C 
+300°C 

UNITS SYMBOL 

MHz SSBW 

dB GFPL 
dB GFPH 
dB GFR 
ns GO 
° LPD 
dB RINI 

ns TRS 
ns TRL 
ns TSP 
% OS 
V/ns SR 

ns OR 

dBc HD2 
dBc HD3 

dBm(1Hz) SNF 
p.V INV 
dBm(1Hz) SNF 
p.V INV 

mV VIO 
p.VloC DVIO 
",A IBN 
nA/oC DIBN 
p.A IBI 
nAloC DIBI 
dB PSRR 
dB CMRR 
mA ICC 

kn RIN 
pF CIN 
n RO 
n. nH ZO 
V VO 

'note 1: Parameters preceded by an • are the final electrical test parameters and are 100% tested. 
AM units are tested at - SS'C, +2S'C. and +12S'C. AI units are tested only at +2S'C although their 
performance is guaranteed at - 2S'C and +8S'C as indicated above. 

note 2: This rating protects against damage to the input stage caused by saturation of either the input 
or output stages. Under transient conditions not exceeding 11!s (duty cycle not exceeding 10%, 
maximum input voltage may be as large as twice the maximum. V = should never exceed ±SV. (V = is 
the voltage at the non-inverting input, pin 7.) 

note 3: This rating protects against exceeding transistor collector-emitter breakdown ratings. 
Recommended V cc is ±1SV. 

Com linear reserves the right to change specifications without notice. 
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Non-Inverting Gain and Phase 
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.~ 

" " " In 
II> 
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0: 

Small Signal Pulse Response (Inv, Non-Inv) 

Sns/div 

2nd and 3rd Harmonic Distortion Intercept 
100 .•. 

10' 10' 10' 10' 
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Inverting Gain and Phase 

o 20MHz/div 200MHz 

Relative Bandwidth vs. Vee 

Vee (V) 
Large Signal Pulse Response (Inv, Non-Inv) 

5ns/div 

2-Tone 3rd Order Intermod. Intercept 
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Broadband Inverting and Non-Inverting Gain 

o 20MHz/div 200MHz 

Settling Time 

Time 

CMRR and PSRR 

102 103 104 105 106 101 108 

Frequency (Hz) 

r-__ -..-__ -. ___ .-__ ~------_("Tcose 

Pclr1 = 10mA [(+vcC}-VoutJ 
Pclr2 = 10mA [Vout -(-Veen 
Pcir3 = Ie [(+Vcc)-(-VccH where Ie = 10mA at ±15V 
Pxxx = Icol [(±Vcc)-Vout-1col (Reol +6)] where 

Icol = Vout/Rload or 9mA. whichever is 
greater. (Include Af in R'oad.) 

3-9 

Bca: 23'"CIW in still air without 
a heatsink 
(With heat sinking or air flow. 
Sco will be lower.l 

Tambient 

(For positive Vout and Vee. Pxxx is the power in the 
npn device. For negative Vout and Vee. this power is 
in the pnp device.) 
Reol is an external resistor (22 ohms recommended) 
between the xxx collector and ± Vee. 
T) (pnp) = (Ppnp) 85°C/W + (Ptotat) Boa + Tambient. 

similar for Tj (npn). 
Tj (eirt) = (Pcir1) 200°C/W + (Ptotal) 6ca + Tamblent. 

similar for Tj (cir2). 
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RI= 1500tUlnfemal. 
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Figure 1: recommended non-Inverting gain circuit Figure 2: recommended inverting gain circuit 

Test fixture layout artwork is available upon request. 

CLC103 Operation 

The CLC103 is based on Com linear's proprietary op amp topology, a 
unique design which uses current feedback instead of the usual 
voltage feedback. This design provides dynamic performance far 
beyond that previously available, yet it is used basically the same as the 
familiar voltage-feedback op amp (see the gain equations above). A 
complete discussion of current feedback is given in application note 
AN300-1. 

Layout Considerations 

To obtain optimum performance from any circuit operating at high 
frequencies, good PC layout is essential. Fortunately, the stable, well­
behaved response of the CLC1 03 makes operation at high frequencies 
less sensitive to layout than is the case with other wideband op amps, 
even though the CLC103 has a much wider bandwidth. 

In general, a good layout is one which minimizes the unwanted 
coupling of a signal between nodes in a circuit. A continuous ground 
plane from the signal input to output on the circuit side of the board is 
helpful. Traces should be kept short to minil11ize inductance. If long 
traces are needed, use microstrip transmission lines which are termi­
nated in their characteristic impedance. At some high-impedance 
nodes, or in sensitive areas such as near pin 5 of the CLC103, stray 
capacitance should be kept small by keeping nodes small and remov­
ing ground plane directly around the node. 

The ±Vcc connections to the CLC103 are internally bypassed to ground 
with 0.1 "F capacitors to provide good high-frequency decoupling. It is 
recommended that 1"F or larger tantalum capacitors be provided for 
low-frequency decoupling. The O.ot"F capacitors shown at pins 18 
and 20 in figures 1 and 2 should be kept within 0.1" of those pins. A 
wide strip of ground plane should be provided for a signal return path 
between the load-resistor ground and these capacitors. 

Since the layout of the PC board forms such an important part of the 
circui~ much time can be saved if prototype amplifier boards are tested 
early in the design stage. Encased/connectorized amplifiers are 
available from Com linear. 

Settling Time, Offset, and Drill 

After an output transition has occurred, the output settles very rapidly 
to the final value and no change occurs for several microseconds. 
Thereafter, thermal gradients inside the CLCI 03 will cause the output 
to begin to drift When this cannot be tolerated, or when the initial offset 
voltage and drift is unacceptable, the use of a composite amplifier is 
advised. 

A composite amplifier can also be referred to as a feed-forward 
amplifier. Most feed-forward techniques such as those used in the vast 
majority of wideband op amps, involve the use of a wideband AC­
coupled channel in parallel with a low-bandwidth, high-gain DC­
coupled amplifier. For the composite amplifier suggested for use with 
the CLCI 03, the CLCI 03 replaces the wideband AC-coupled amplifier 
and a low-cost monolithic op amp is used to supply high open-loop 
gain at low frequencies. Since the CLC103 is strictly DC coupled 
throughou~ crossover distortion of less than 0.01 dB and 1 ° results. 

+ Vee -'WI,-..--. 

To pin7 10K 
of CLCI03----vvv--I 

To pin 19 ___ 'W'~'--'VI;""'--I 
of CLCI03 

Figure 3: non-inverting gain composlte amp 
to be used with figure 1 circuit 

To pin 5 
of CLCI03 

For composite operation in the non-inverting mode, the circuit in fig­
ure 1 should be modified by the addition of the circuit shown in figure 3. 
For inverting operation, modify the circuit in figure 2 by the addition of 
the circuit in figure 4. Keep all resistors which connect to the CLC103 
within 0.2" of the CLCI 03 pins. The other side of these resistors should 
likewise be as close to Ul as possible. For good overall results, Ul 
should be similar to the LF356; this gives 5"VI °C input offset drift and 
the crossover frequency occurs at about 2MHz. Since Ul has a 
feedback network composed of R. + Rb and a 15kfl reSistor, which is 
in parallel with Rg and the internal 1.5kfl feedback resistor of the 
CLC103, Rb must be adjusted to match the feedback ratios of the two 
networks. This is done by driving the composite amplifier with a 70kHz 
square wave large enough to produce a transition from +5V to -5V 
at the CLC103 output and adjusting Rb until the output of U1 is at a 
minimum. R. should be about 9.5Rg for best results; thus, Rb should be 
adjusted around the value of 0.5Rg. 

Bias Control 

In normal operation, the bias control pin (pin 16) is left unconnected. 
However, if control over the bias of the amplifier is desired, the bias 
control pin may be driven with a TTL Signal; a TTL high level will turn 
the amplifier off. 

Distortion and Noise 

The graphs of intercept point versus frequency on the preceding page 
make it easy to predict the distortion at any frequency, given the 
output voltage of the CLCI 03. Firs~ convert the output voltage Vo to 
V,m. = (Vpp/2v'2) and then to P = (1010g,o(20V,m.2» to get the output 
power in dBm. At the frequency of interest, its 2nd harmonic will 
be S2 = (12-P)dB below the level of P. Its third harmonic will be 
S3 = 2(13-P)dB below the level of P, as will the two-tone third order 
intermodulation products. These approximations are useful for P< -ldB 
compression levels. 

Approximate noise figure can be determined for the CLC103 using the 
Equivalent Input Noise graph on the preceding page. The following 
equation can be used to determine noise figure (F) in dB. 

F = 1010g [1 + vn2+~] 
4kTRsAf 

where Vn is the rms noise voltage and in is the rms noise current. 
Beyond the breakpoint olthe curves (i.e., where they are flat), broadband 
noise figure equals spot noise, so Af should equal one (1) and Vn and 
in should be read directly off the graph. Below the breakpOint, the noise 
must be integrated and Af set to the appropriate bandwidth. 

Application Notes and Assistance 

Application notes that address topics such as data conversion, fiber 
optics, and general high-frequency circuit design are available from 
Comlinear or your Comlinear sales engineer. 

Comlinear maintains a staff of highly-qualified applications engineers 
to provide technical and design assistance. 

To pin 19 ..... _ JWI,-"'--'lNv_-I 
of CLCI03 

Figure 4: Inverting gain composite amplifier 
to be used with figure 2 circuit 
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~Comlinear 
~ Corporation 

APPLICATIONS: 
• fast, precision A to D, D to A conversion 
• baseband and video communications 
• radar, sonar, IF processors 
• laser drivers, photodiode preamps 
• graphic CRT composite video drive amp 

DESCRIPTION: 
The CLC200 operational amplifier achieves performance far 
superior to that of other high performance op amps. A proprietary 
Comlinear design provides a bandwidth of DC-95MHz and an 
unprecedented settling time of 18nsec to 0.1%. And since 
thermal tail has been eliminated, the CLC200 can be depended 
upon to settle fast and solidly maintain its level. Drive capability 
is also impressive at 24Vpp and 100mA. 

Using the CLC200 is as easy as adding power supplies and a 
gain-setting resistor. The result is reliable, consistent 
performance because such characteristics as bandwidth and 
settling time are virtually independent of gain setting. Unlike 
conventional op amp designs where the optimum gain­
bandwidth product occurs at a high gain, minimum settling time 
at a gain of -1, maximum slew rate at a gain of + 1, et cetera, the 
CLC200 offers predictable response at gain settings from ±1 to 
±SO. This, coupled with consistent performance from unit to unit 
with no external compensation, makes the CLC200 a real time 
and cost-saver in design and production situations alike. 

Minimizing settling time was a design goal of the CLC200. Settling 
time is one of the most demanding of all op amp requirements 
since it is affected by the op amp's bandwidth, gain flatness, and 
harmonic distortion. The result of this effort is an amplifier fast 
enough for the most demanding high speed D to A converters 
and "flash" A to D converters. 

The superior slew rate and rise and fall times of the CLC200 make 
it an ideal amplifier for a broad range of pulse, analog, and digital 
applications. Flat gain and phase response from DC to beyond 
50MHz ensure distortion levels well below those of other op amps. 
A full power bandwidth of 20MHz eliminates the need for power 
buffers in many applications. 

The CLC200 is constructed using thin film resistor/bipolar 
transistor technology. The CLC200AI is specified over a 
temperature range of -2S'C to +8S'C, while the CLC200A8C is 
specified over a range of -S5'C to +125'C and is fully compliant 
with MIL-STD-883, Level B. Both devices are packaged in 12-
pin metal TO-8 cans. The DESC SMD number is 5962-89910. 

Typical Performance 

gain setting 

parameter +2 +20 +50 -2 -20 -50 units 

-3dB bandwidth 150 95 75 100 95 90 MHz 
rise time (20V) - 4 5 4 4 4 ns 
slew rate 4 4 4 4 4 4 V/ns 
settling time (0.1%) - 18 23 18 18 23 ns 

o 
Fast Settling, Wideband 5 
Operational Amplifiers g 

FEATURES: 
• - 3dB bandwidth of 95MHz 
• 0.1 % settling in 18ns 
• 4000V/p.s slew rate 
• low distortion, linear phase 
• 3.6ns rise and fall times 

Inverting 
input 

Compensation 
(optional) 

Bias Control 

Output 

Pin 8 provides access to a 2000 ohm feedback resistor. Pin 2 
allows the user to reduce the amplifier supply current or to 
turn the amplifier off completely. 

Package Dimensions 

0.142-0.181 
(3.61-4·60)-'-H ___ ~ 

~O.016-0.G3C 
-,(0.41-0.76) 

Comlinear Corporation' 4800 Wheaton Drive, Fort Collins, CO 80525 • (303) 226-0500 • FAX (303) 226-0564 

D5200.06 January 1993 
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FREQUENCY DOMAIN RESPONSE 
" -3dB bandwidth Vout<2Vpp SSBW 

gain flatness at Vout<2Vgp 
peaking 0.1 to 2 MHz <0.3 <0.4 dB GFPL 
peaking >25MHz <0.6 < 1.0 dB GFPH 
rolloff at 50MHz <0.4 < 0.6 dB GFR 

group delay to 50MHz ns GO 
linear phase deviation to 50MHz <2 <2 <2 LPO 
reverse isolation to 50MHz 

non-inverting 60 > 50 > 50 >50 dB RINI 
inverti 45 > 35 >35 >35 dB RIIN 

TIME DOMAIN RESPONSE 
rise and fall time 2V step 3.6 < 4.1 < 4.1 <4.4 ns TRS 

20V step 4 <5 <5 <6 ns TAL 
settling time to .02% 10V step4 25 ns TSP 

to .1% 10V step4 18 < 25 <25 < 25 ns TS 
overshoot 10V step 5 < 12 <10 <10 % OS 
slew rate (overdriven input) 4 >3 >3 >3 V/ns SR 
overload recovery 

<50ns 200% overdrive 25 ns OR 

DISTORTION AND NOISE RESPONSE 
"2nd harmonic distortion 2Vpp,20MHz -52 <-45 <-45 <-45 dBc H02 
"3rd harmonic distortion 2Vpp,20MHz -58 <-50 <-50 <-50 dBc H03 
equivalent noise input 

noise floor >100kHz -156 <-150 <-150 <-150 dBm(1Hz) SNF 
integrated noise 1 kHz to 100MHz 35 <70 <70 <70 ~V INV 
noise floor >5MHz -156 <-150 <-150 <-150 dBm(1Hz) SNF 
integrated noise 5MHz to 100MHz 35 <70 <70 <70 ~V INV 

STATIC DC PERFORMANCE 
"input offset voltage 10 <25 <25 <25 mV VIO 

average temperature coefficient1 35 < 120 < 120 <120 ~vrc OVIO 
"input bias current non-inverting 10 <40 

average temperature coefficient1 
<30 <40 ~ IBN 

20 < 125 < 125 < 125 nArC OIBN 
"input bias current inverting 20 <70 <50 <70 ~ IBI 

average temperature coefficient1 70 <250 <250 <250 nA°/C OIBI 
"power supply rejection ratio 55 >45 >45 >45 dB PSRR 
common mode rejection ratio 46 >40 >40 >40 dB CMRR 

current no load 29 <36 <34 <36 rnA ICC 

MISCELLANEOUS PERFORMANCE 
non-inverting input resistance 250 > 100 > 100 > 100 kQ 

ouput impedance 
capacitance 2.4 <3 <3 <3 pF 
at DC <0.1 <0.1 <0.1 Q 
at50MHz Q,nH 
no load >±11 

storage temperature 
lead temperature (soldering 1 Os) 

>±11 >±11 

±iOOmA 
see thermal model 
+ 175°C 

AI: -25°C to +85°c 
A8: -55°C to + 125°C 
-65°C to +150°c 
+300°c 

V 

note 1: Parameters preceded by an • are the final electrical test parameters and are 100% tested. Nl units are 
tested at-05'C, +25'C, and +125"C. AI units are tested only at +2S'C although performance at-25'C and 
+8S"C is guaranteed to be beller than or equal to the performance specified for A8 devices In the -Q5'C and 
+ 12S'C ranges. Maximum temperature coefficient parameters apply only to A8 devices. 
note 2: This rating protects against damage to the input stage caused by saturation of either the Input or output 
stages. Under transient conditions not exceeding 1j1s (duly cycle not exceeding 10%), maximum Input vcltage 
may be as large as twice the maximum. Vom should never exceed Voc' (Vom is the vcltage at the non·inverting 
input, pin 6.) 
note 3: This raUng protects against exceeding transistor collector-emitter breakdown ratings. Recommended 
V"ls±15V. 

nole 4: Sellling Ume specifications require the use of an extemal feedback resistor (20000). 

Comlinear reserves the right to change specifications without notice. 3-12 



Inverting and Non-Inverting Phase 
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Relative Bandwidth vs. V co 

6 8 10 12 14 16 
v" (V) 

Small Signal Pulse Response (lnv, Non-Inv) 

5ns/div 

2-Tone 3rd Order Intermod. Intercept 

20 40 60 80 100 
Frequency (MHz) 

Pcircuit:::: Icc {(+Vcd - (-Vee)] where Icc = 23mA 
at±15V 

Pxxx :::: [(±Vcc) - VOUI - (lcol) (Reol + 4)] (lcOI) 
(% duty cycle) 

(For positive Vo and Vee. this is the power in the npn 
output stage.) 
(For negative Vo and Vee. this is the power in the pnp 
output stage.) 
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Broadband Inverting 
and Non-Inverting Gain 

100MHz/div 1GHz 

Gain vs. Frequency for Various RLs 

10ns/div 

CMRR and PSRR 

10' 10' 102 103 104 105 106 

Frequency (Hz) 

8ca == 65°C/W in still air without a heatsink 
38°C/W in still air with a Thermalloy 2268 

+ 15°C/W in 300ft/min air with a ThermaUoy 2268 

- Tambient 

Icol == Vout/Rload or 4mA, whichever is greater. 
(Include feedback A in Rtoad.) 

Reol is a resistor (33n recommended) between the 
xxx collector and ±Vcc-
Tj (pnp) = Ppnp (100 + 8ca) + (Pcir + Pnpn) (Jca + Ta. 

similar for Tj (npn)-
Tj (cir) = PClr (32 + 8ca) + (Ppnp + Pnpn) Oca + Ta_ 

o r­o 
I\,) 
o o 

• 



+ 15V-r-,,;;;;;':'-.., 

-15V-r-,-+-=~.., 

20011 

R, 
Av=1+­

Rg 

. A,=2000n (internal) 

Figure 1: suggested non-Inverting gain circuit 

+15V-"'---~~=:'---' 

Vo 

20011 

R, 
Av=--

R, 
-15V-..------.---J-~,....- Rf =2000n (intemal) 

For Zin = 500, select RGIiR,=50!l 

Figure 2: suggested inverting gain circuit 
Test fixture schematics are available upon request 

Controlling Bandwidth and Passband Response 

As with any op amp, the ratio of the two feedback resistors R, and Rg 
determines the gain of the CLC200. Unlike conventional op amps, 
however, the closed loop pole-zero response of the CLC200 is affected 
very little by the value of Rg. R~ scales the magnitude of the gain, but 
does not change the value of tna feedback. This is possible due to a 
proprietary circuit topology. R, does influence the feedback and so the 
CLC200 has been internally compensated for optimum performance 
with Rt =2000o" but any value of R,>1ko, may be used with a single 
capacitor placed between pins 4 and 5 for compensation. See Table 
1. As Rt decreases, Ce must increase to maintain flat gain. Slew rate 
will decrease slightly with increasing Ce, but other parameters such as 
bandwidth, settling time, and phase linearity will improve. Large values 
of Rt and Ce can be used together or separately to reduce the bandwidth. 
This may be desirable for reducing the bandwidth in applications not 
requiring the full frequency response available although this may cause 
the output noise to increase at low gains. 

Table 1: Bandwidth versus At and Ce 

R, Ce '± O.3dB ,- 3.0dB 
(ko,) (pF) (MHz) (MHz) 

10.0 0 5 15 
5.0 0 10 30 
3.0 0 20 60 
2.0 0 50 100 
1.5 0.25 70 130 
1.0 0.50 120 170 

Layout Considerations 

To assure optimum performance the user should follow good layout 
practices which minimize the unwanted coupling of signals between 
nodes. During initial breadboarding of the circuit, use direct point to 
point wiring, keeping the lead lengths to less than .25". The use of 
solid, unbroken ground plane is helpful. Avoid wire-wrap type pc 
boards and methods. Sockets with small, short pin receptacles may be 
used with minimal performance degradation although their use is not 
recommended. 

During pc board layout keep all traces short and direct. The resistive 
body of Rg should be as close as possible to pin 5 to minimize 
capacitance at that point. For the same reason, remove ground plane 
from the vicinity of pins 5 and 6. In other areas, use as much ground 
plane as possible on one side of the board. It is especially important 
to provide a ground return path for current from the load resistor to the 
power supply bypass capacitors. Ceramic capacitors of .01 to .1/,F 
(with short leads) should be less than .15 inches from pins 1 and 9. 
Larger tantalum capacitors should be placed within one inch of these 
pins. Vee connections to pins 10 and 12 can be made directly from pins 
9 and 1, but better supply rejection and settling time are obtained if 
they are separately bypassed as in Figures 1 and 2. To prevent signal 
distortion caused by reflections from impedance mismatches, use 
terminated microstrip of coaxial cable when the signal must traverse 
more than a few inches. 

Since the pc board forms such an important part of the circuit, much 
time can be saved if prototype boards of any high frequency sections 
are built and tested early in the design phase. Evaluation boards 
designed for either inverting or non-inverting gains are available from 
Comlinear at minimal cost. 

Distortion and Amplification Fidelity 

The graphs of intercept point versus frequency on the preceding page 
make it easy to predict the distortion at any frequency, given the 

output voltage of the CLC200. First, convert the output voltage (Vo) to 
VRMS = (Vpp/2V2) and then to P = (1010g,o(20VRMs2)) to get output. 
power in dBm. At the frequency of interest, its 2nd harmonic will 
be S2 = (12- P)dB below the level of P. Its third harmonic will be 
S3 = 2(13-P)dB below P, as will the two-tone third order intermodula­
tion products. These approximations are useful for P< -1 dB compres­
sion levels. 

Approximate noise figure can be determined for the CLC200 using the 
Equivalent Input Noise graph on the preceding page. The following 
equation can be used to determine noise figure (F) in dB. 

[ 
vn2 + in~;F2] 

F = 1010g 1 + 
4kTR,Af 

where Vn is the rms noise voltage and in is the rms noise current at the 
inverting node. Beyond the breakpoint of the curves (i.e., where they 
are flat), broadband noise figure equals spot noise figure, so fl.f should 
equal one (1) and Vn and in should be read directly 011 the graph. Below 
the breakpoint, the noise must be integrated and fl.f setto the appropriate 
bandwidth. 
For linear operation of the CLC200 at large output voltage swings (DC 
component not included) and at high frequencies, observe the (AC 
output voltage) X (frequency) product specification of 400V . MHz. 
Exceeding this rating will cause the signal to be greatly distorted as the 
amplifier bias control circuit reduces the current available for slewing 
to prevent damage. At frequencies and voltages within this range the 
excess slew rate and bandwidth available will ensure the highest 
possible degree of amplified Signal fidelity. 

Operation with Reduced Bias Current 

PlaCing a resistor between pins 1 and 2 will cause the CLC200 bias 
current to be reduced. Avalue of 20K will cause only a slight reduction, 
3K will almost halve the current, while less than 1 K will reduce bias to 
about 5mA and the amplifier will be off. In this condition, the input signal 
will be greatly attenuated. In the reduced bias, on condition, bandwidth 
will be roughly proportional to the reduction in bias current. A mechan­
ical or semiconductor switch can be used to turn the amplifier off. Any 
connection which would cause current to flow out of pin 2 will result 
in increased bias current and may lead to device destruction from 
overheating and excessive current. 

Thermal Considerations 

At high ambient temperatures or large internal power dissipations, heat 
sinking is required to maintain acceptable junction temperatures. Use 
the thermal model on the previous page to determine junction temper­
atures. Many styles of heat sinks are available for TO-8 packages; the 
Thermalloy 2240 and 2268 are good examples. Some heat sinks are the 
radial fin type which cover the pc board and may interfere with external 
components. An excellent solution to this problem is to use surface 
mounted resistors and capaCitors. They have a very low profile and 
actually improve high frequency performance. For use of these heat 
sinks with conventional components, a .1" high spacer can be inserted 
under the TO-8 package to allow sufficient clearance. 

Application Notes and Assistance 

Application notes that address topics such as data conversion, fiber 
optics, and general high frequency circuit design are available from 
Comlinear or your Com linear sales engineer. 

Comlinear maintains a staff of highly qualified applications engineers 
to provide technical and design assistance. 
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riiN Comlinear 
~ Corporation 

APPLICATIONS: 

• fast, precision A to D, D to A conversion 
• baseband and video communications 
• radar, sonar, IF processors 
• laser drivers, photodiode preamps 
• graphic CRT composite video drive amp 
• high resolution imaging systems 

DESCRIPTION: 

The CLC201 is a wideband operational amplifier that combines state of 
the art dynamic performance with excellent DC performance. This 
combination allows designers to maximize system performance without 
making the speed versus DC accuracy compromises that are necessary 
with most high-speed amplifiers. For example, the CLC201 provides a 
- 3dB bandwidth of 95MHz (at a gain of + 20) and a settling time of only 
18ns (to 0.1%) yet exhibits an input offset voltage that is typically only 
0.5mV and guaranteed to be less than 1.0mV at +25DC. The input offset 
voltage drift is typically only 5p.V/ °C. 

The superior slew rate and rise and fall times of the CLC201 make it an 
ideal amplifier for a broad range of pulse, analog, and digital applications. 
The full-power bandwidth of 50MHz and 100mA output current eliminate 
the need for power buffers in most applications. Flat gain and phase 
response from DC to beyond 50MHz ensure distortion levels well below 
those of other op amps; in high-resolution applications such as 12-bit A 
to D converters, this low distortion combined with the excellent DC 
performance allows maximum accuracy and dynamic range-withoutthe 
need for complicated error correction circuitry. Engineers desiring to 
increase the DC performance or full-power bandwidth of systems using 
the original CLC200 may replace it with a CLC201-in most cases with 
no design changes (they are pin compatible, however the CLC201 has 
neither a bias control pin nor a compensation pin). 

The excellent dynamic performance is due to Comlinear's proprietary op 
amp topology, a unique design which is not subject to the limitations of 
the conventional op amp design. Dynamic parameters such as settling 
time and bandwidth are virtually independent of gain; for example, 
at a gain of -4, the bandwidth is 105MHz, yet it is still 95MHz at a gain 
of -20 (see the table below). In addition, the CLC201 is inherently stable 
across its entire (± 1 to ± 50) gain range. Besides the performance, 
the benefit of these features is reduced design time and the ability to 
make design changes with little or no change in dynamic performance. 

The CLC201 is constructed using thin film resistor/bipolar transistor 
technology. The CLC201AI is specified over a temperature range of 
-2S'C to +8S'C, while the CLC201A8C is specified over a range of 
-SS'C to + 125'C and is fully compliant with MIL-STD-883 Level B. Both 
devices are packaged in 12-pin metal TO-8 cans. The DESC SMD 
number is 5962-90833. 

Typical Performance 

gain setting 

parameter +4 +20 +50 -4 -20 -50 units 

-3dB bandwidth 150 95 80 105 95 80 MHz 
rise time (20V) - 4 5 4 4 4 ns 
slew rate 4 4 4 4 4 4 V/ns 
settling time (0.1%) - 18 20 18 18 20 ns 

o 
Fast Settling, Wideband ~ 
Operational Amplifiers ~ 

FEATURES (typical): 

• -3dB bandwidth of 95MHz 
• 0.5mV input offset VOltage, 5p.V/ DC drift 
• 0.1% settling in 18ns 
• 4000V/j.(S slew rate 
• 3.6ns rise and fall times 

BOTTOM VIEW 
Internal 

Feedback 

Not Connected 

Pin 8 provides access to a 2000 ohm (0.4% thin film) feedback 
resistor. Though not electrically connected to the circuit, the 
case provides EMI shielding and should be connected to a 
low impedance signal return. 

Package Dimensions 

Comlinear Corporation· 4800 Wheaton Drive, Fort COllins, CO 80525 • (303) 226-0500 • FAX (303) 226-0564 

08201.06 January 1993 
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-3dB bandwidth Vou,<2Vpp 
gain flatness at Vou,<2?51 

* peaking 0.1 to< MHz 
* peaking >25MHz 
* rolloff at50MHz 
group delay, t050MHz 
linear phase deviation t050MHz 
reverse isolation t050MHz 

non-inverting 60 
inverting 45 

TIME DOMAIN RESPONSE 
rise and fall time 2Vstep 3.6 

20Vstep 4 
settling time to .02% 10Vstep' 30 

to.1% 10Vstep' 18 
overshoot 2Vstep 7 
slew rate (overdriven input) 4 
overload recovery 

<5Ons pulse, 200% overdrive 25 

DISTORTION AND NOISE RESPONSE 
*2nd harmonic distortion 2Vpp,20MHz -52 
*3rd harmonic distortion 2Vpp,20MHz -58 
equivalent noise input 

noise floor >100kHz -156 
integrated noise 1 kHz to 100MHz 35 
noise floor >5MHz -156 

noise 5MHz to 100MHz 35 

STATIC DC PERFORMANCE 
*inputoffsetvoltage 0.5 

average temperature coefficient 5 
*input bias current non-inverting 5 

average temperature coefficient 50 
*input bias current inverting 5 

average temperature coefficient 50 
*power supply rejection ratio 55 
common mode rejection ratio 46 

* supply current no load 29 

MISCELLANEOUS PERFORMANCE 
non-inverting input resistance 250 

capacitance 2.4 
output impedance alDC 

at50MHz 1,35 
output voltage range no load ±12 
internal feedback resistor absolute tolerance <0.4 

Common Mode and Output Voltage Limits 
supply voltage (Vee) 
output current 

20 20 
thermal resistance ((}ea) 
junction temperature 
operating temperature 

storage temperature 

<0.3 
<0.6 
<0.4 

<2.5 <2 

>50 >50 
>35 >35 

<4.1 <4.1 
<5 <5 

<25 <25 
<15 <12 
>3 >3 

<-45 <-45 
<-50 <-50 

<-150 <-150 
<70 <70 
<-150 <-150 
<70 <70 

<2.2 <1.0 
<15 <15 
<36 <20 
<125 <125 
<26 <10 
<200 <200 
>45 >45 
>40 >40 
<36 <34 

>100 >100 
<3 <3 
<0.1 <0.1 

>±11 >±11 

±20V 
±100mA 

<0.5 
<0.6 
<0.6 

<3 

>50 
>35 

<4.4 
<6 

<30 
<15 
>3 

<-45 
<-50 

<-150 
<70 
<-150 
<70 

<2.5 
<15 
<20 
<125 
<30 
<200 
>45 
>40 
<36 

>100 
<3 
<0.1 

>±11 

see thermal model 
+175°C 

lead temperature (soldering 1 Os) 

AI: -25°C to +85°C 
A8: -55°C to +125°C 

-65°C to +150°C 
+300°C 

MHz SSBW 

dB GFPL 
dB GFPH 
dB GFR 
ns GD 

LPD 

dB RINI 
dB RIIN 

ns TRS 
ns TRL 
ns TSP 
ns TS 
% OS 
V/ns SR 

ns OR 

dBc HD2 
dBc HD3 

dBm(1Hz) SNF 
/LV INV 
dBm(1Hz) SNF 

INV 

mV VIO 
/LVI"C DVIO 
,..A IBN 
nAl"C DIBN 
,..A IBI 
nAl"C DIBI 
dB PSRR 
dB CMRR 
mA ICC 

kO RIN 
pF CIN 
0 RO 
O,nH ZO 
V VO 
% RFA 

~ 
E 10 

] 
'notel: Parameters preceded by an • are the final electrical test parameters and are 100% tested. AS units are 
tested at -55-C, +25-C, and +125-C. AI units are tested only al+25-C although performance at -25-C and 
+S5-C Is guaranteed at -25-C and +S5-C as indicated above. 

Comlinear reserves the right to change specifications without notice. 

note 2: This rating protects against damage to the input stage caused by saturation of either the input or ou1put 
stages. Under transient conditions not exceeding l1's (duty cycle not exceeding 10%), maximum input voltage 
may be as large as twice the maximum. V"" should never exceed Voc. (y"" Is the voltage at the non-inverting 
Input, pin 6.) 
note 3: This rating protects against exceeding transistor collector-emitter breakdown ratings. Recommended 
Voc is ±15V. 
note 4: Settling time specifications require the use of an external feedback resistor (2000Q). 
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115 

Non-Inverting Gain and Phase 

A, =+20 

A''j+4 

15MHzJdiv 150MHz 

Large Signal Gain and Phase 

10MHz/div 100MHz 

Small Signal Pulse Response (Inv, Non-Inv) 

2nd and 3rd Harmonic Distortion Intercept 

105 106 107 10' 
Frequency (Hz) 

100 Equivalent ~~p~t Noise 

104 105 106 107 108 

Frequency (Hz) 

1.0 

0.9 
.c 
i5 

~ 0.8 

Qll 

.~ 0.7 
1ii 
a; 
a: 

0.6 

0.5 

55 

Inverting Gain and Phase 

Gafn 

Av ='-4 

A, '" -20 
Phase 

.I 
Av=~50 I 

A, = -20 

15MHz/div 

/ 

Relative Bandwidth vs. Vee 

4 8 ±V;~ (V) 

150MHz 

Broadband Gain (Inv, Non-Inv) 

non~jnverting 

inverting. 

100MHz/div 1GHz 

Gain vs. Frequency for Various RLs 

··50n 

10MHz/div 100MHz 

Large Signal Pulse Response (Inv, Non-Inv) Selliing Time 

2-Tone 3rd Order Intermod. Intercept 

10 20 30 40 
Frequency (MHz) 

50 60 

Pcircuit == Icc U+Vcd - (-Vccl) where lee = 25m A 
at±15V 

Pxxx == f(±Vcd - YOU! ~ (lcol) (Rcol + 5)] (lcol) 
(% duty cycle) 

(For positive Vo and Vee, this is the power in the npn 
output stage.) 
(For negative Voand Vee, this is the power in the pnp 
output stage.) 
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+0.20 

CD 
"0 

Time 

CMRR and PSRR 
65 

60 
CMRR 

102 103 104 105 106 107 

Frequency (Hz) 

Bea = 65°C/W in still air without a healsink 
30°C/W in still air with a Thermalloy 2268 
15°C/W in 300ft/min air with a Thermalloy 2268 

~ Tombient 

IcOI = VoutfAload or 4mA, whichever is greater. 
(Include feedback A in Aload.) 

Rcol is a resistor (33fl. recommended) between the 
xxx collector and ±Vcc. 
Tj (pnp) = Ppnp (100 + eca) + (Pcir + Pnpn) (}ca + Ta, 

similar for Tj (npn). 
Tj (cir) = Pcir (32 + (}ca) + (Ppnp + Pnpn) (}ca + Ta_ 

(') 
r­
(') 
N o 
~ 

IJ 



+15V-~---.,---.,--~., 

Vo 

2000 

R, 

-15V-~---.,--4-==+-., 
AV=I+R; 

R,=20000 (internal) 

+15V-~--'-~=:'--" 

-15V-~---"-..J.;~,"-----, 

2000 

R, 
Av=-R; 

R,= 20000 (Internal) 

For Ztn=50n, select RGIlR,=500 

Figure 1: suggested non-inverting gain circuit Figure 2: suggested inverting gain circuit 
Test fixture layout artwork is available upon request 

CLC201 Operation 

The CLC201 is based on Comlinear's proprietary op amp topology. a 
unique design that uses current feedback instead of the usual voltage 
feedback. This design provides dynamic performance far beyond that 
previously available, yet it is used basically the same as the familiar 
voltage-feedback op amp (see the gain equations above). A complete 
discussion of current feedback is given in 'application note AN300-1. 

Controlling Bandwidth and Passband Response 

In most applications, use of the internal 20000 feedback resistor will 
provide optimum dynamiC performance; nonetheless, some designs 
may require an external feedback resistor of some value other than 
20000. The table below shows how bandwidth depends on the value 
of R,. Values of feedback resistance greater than 20000 will decrease 
the bandwidth of the amplifier; values of R, less than 20000 will 
increase the bandwidth. At most gain settings, however, low values of 
R, may cause instability unless a small amount of compensation 
capacitance (typically <O.SpF) is connected in parallel with R,. At IAvI 
<, R, must be greater than 1 kO. 

Bandwidth versus R, 

R, (external) -3dB Bandwidth (Av = 20) 

2kn 
SkU 

10kn 

90MHz 
30M Hz 
15MHz 

At large closed-loop gains (I Avl2::S0) the bandwidth may be increased 
by using a low value of R, as the table below indicates. External 
compensation is not required under these high-gain conditions. 

Increasing Bandwidth at High Gains 

IAvI R, -3dB Bandwidth 

50 
100 

Layout Considerations 

1kn 
soon 

90MHz 
70MHz 

To assure optimum performance the user should follow good layout 
practices which minimize the unwanted coupling of signals between 
nodes. During initial breadboarding of the cirCUit, use direct point to 
point wiring, keeping the lead lengths to less than .25". The use of 
solid, unbroken ground plane is helpful. Avoid wire-wrap type pc 
boards and methods. Sockets with small, short pin receptacles may be 
used with minimal performance degradation although their use is not 
recommended. 

During pc board layout, keep all traces short and direct The resistive 
body of Rg should be as close as possible to pin 5 to minimize 
capacitance at that point. For the same reason, remove ground plane 
from the vicinity of pins Sand 6. In other areas, use as much ground 
plane as possible on one side of the board. It is especially important 
to provide a ground return path for current from the load resistor to the 
power supply bypass capaCitors. Ceramic capacitors of .01 to .1/LF 
(with short leads) should be less than .1S inches from pins 1 and 9. 
Larger tantalum capacitors should be placed within one inch of these 
pins. Vee connections to pins 10 and 12 can be made directly from pins 
9 and 1, but better supply rejection and settling time are obtained if they 
are separately bypassed as in Figures 1 and 2. To prevent signal 
distortion caused by reflections from impedance mismatches, use 
terminated microstrip or coaxial cable when the signal must traverse 
more than a few inches. 

Since the pc board forms such an important part of the circuit, much 
time can be saved if prototype boards of any high frequency sections 
are built and tested early In the design phase. Evaluation boards 
designed for either inverting or non-inverting gains are available from 
Comlinear. 

Distortion, Noise, and Amplification Fidelity 
The graphs of intercept pOint versus frequency on the preceding page 
make it easy to predict the distortion at any frequency, given the 
output voltage of the CLC201. First, convert the output voltage 010) to 
VRMS = (Vpp/2V2) and then to P = (1010g,o(20VRMs'» to get output 
power in dBm. At the frequency of interest, its 2nd harmonic will 
be S2 = (12-P)dB below the level of P. Its third harmonic will be 
S3 = 2(13-P)dB below P, as will the two-tone third order intermodula­
tion products. These approximations are useful for P<-1 dB compres­
sion levels. 

Approximate noise figure can be determined for the CLC201 using the 
Equivalent Input Noise graph on the preceding page. The following 
equation can be used to determine noise figure (F) in dB. 

[ 
vn' + in~;F'] 

F = 1010g 1 +---'-"'--
4kTR.Ll.f 

where Vn is the rms noise voltage and in is the rms noise current at the 
inverting node. Beyond the breakpoint olthe curves (I.e., where they 
are flat), broadband noise figure equals spot noise figure, so Ll.f should 
equal one (1) and Vn and in should be read directly off the graph. Below 
the breakpoint, the noise must be integrated and Ll.f set to the appropriate 
bandwidth. 
For linear operation of the CLC201 at large output voltage swings (DC 
component not included) and at high frequencies, limit the (AC output 
voltage) X (frequency) product to 1 OOOV' MHz. Exceeding this rating 
will cause the signal to be greatly distorted as the amplifier bias control 
circuit reduces the current available for slewing to prevent damage. At 
frequencies and voltages within this range the excess slew rate and 
bandwidth available will ensure the highest possible degree of amplified 
signal fidelity. 

Thermal Considerations 
At high ambient temperatures or large internal power dissipations, heat 
sinking is required to maintain acceptable junction temperatures. Use 
the thermal model on the previous page to determine junction temper­
atures. Many styles of heat sinks are available for TO-8 packages; the 
Thermalloy 2240 and 2268 are good examples. Some heat sinks are 
the radial fin type which cover the pc board and may interfere with 
external components. An excellent solution to this problem is to use 
surface mounted resistors and capacitors. They have a very low profile 
and actually improve high frequency performance. For use of these 
heat sinks with conventional components, a .1" high spacer can be 
inserted under the TO-8 package to allow sufficient clearance. 

Application Notes and Assistance 
Application notes that address topics such as data conversion, fiber 
optics, and general high frequency circuit design are available from 
Comlinear or your Comlinear sales engineer. 

Comlinear maintains a staff of highly qualified applications engineers 
to provide technical and design assistance. 
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APPLICATIONS: 

• coaxial line driving 
• DAC current to voltage amplifier 
• flash A to D driving 
• baseband and video communications 
• radar and IF processors 

DESCRIPTION: 

The CLC203 is a wideband, high-current operational amplifier 
which features a unique combination of high power and high 
precision. The amplifier's output current of 200mA and a full-power 
bandwidth of 60MHz (20Vpp, 100[1) ensure a quick design solution 
for the most demanding loads and signals. The solid 15ns settling 
time (to 0.2%) is reinforced by the CLC203's excellent DC perfor­
mance; typically, the input offset voltage is only 0.5mV and is 
guaranteed to be less than 1 mV at+25°C. The input offset voltage 
drift is typically only 5p.V/oC. 

The CLC203 is well suited to a wide range of applications. Specif­
ically, the wide bandwidth, fast settling, linear phase, and very low 
harmonic distortion provide the designer with the signal fidelity 
needed in applications such as driving flash A to Ds or coaxial lines. 
The 60MHz full-power bandwidth and 200mA output current of the 
CLC203 eliminate the need for power buffers in most applications. 
Engineers desiring to improve the DC performance or settling 
precision of systems using the original CLC1 03 may replace it with 
a CLC203-in most cases with no design changes (they are pin 
compatible, however the CLC203 does not have a bias control pin). 

The dynamic performance of the CLC203 is based on Comlinear's 
proprietary op amp topology. This new design provides perfor­
mance far beyond that available from conventional op amp designs; 
for example, the -3dB bandwidth remains nearly constant over a 
wide range of gains. (See the table below.) And since the amplifier 
is inherently stable, the user is saved the trouble and expense of 
designing external compensation networks. The result is shorter 
design time and the ability to accommodate design changes (in 
gain, for example) without loss of performance or a redesign of 
compensation circuits. 

The CLC203 is constructed using thin film resistor/bipolar tran­
sistor technology. The CLC203AI is specified over a 
temperature range of -25'C to +8S'C, while the CLC203AM is 
specified over a range of -55'C to + 125'C and is screened to 
Comlinear's M Standard for high reliability applications. Both 
devices are packaged in 24-pin ceramic DIPs. 

Typical Performance 

gain setting 

parameter +4 +20 +50 -4 -20 -50 units 

-3d8 bandwidth 250 170 120 195 165 120 MHz 
rise time (20V) 4 4 4 4 4 4 ns 
slew rate 6 6 6 6 6 6 Vlns 
settling time (0.2%) 15 15 18 15 15 18 ns 

o 
Fast Settling, High Current ~ 
Wideband Op Amps a 

FEATURES: 

• 60MHz full-power bandwidth (20Vpp, 1000) 
• 200mA output current 
• 0.2% seUI i ng in 1Sns 
• O.SmV input offset voltage, Sp.V/ °C drift 
• 4ns rise and fall times (20V) 

GND -Vee -Vee 

CLC203 Equivalent Circuit Diagram 
(all undesignated pins are internally unconnected) 

Package Dimensions D.OOB_D.OI8 
{O.20-0.46) 

1.215-1.310 ~ 
I --",='''-'ZL--_ I lrr1 T T 
I 1"~' II L =1" 
i I METALLIC: =:~:~~ --l !-

CERAMK;UO: 0.160_0.190 
(4.06-4.B3j 

PlNND.1 ~l~::grl r METALUO:O.I80-0.Z40 

o.ol~:~75~I (4.57-6.10) 
{O.36-1.91) ~- CERllMlCL\P:D.I!15-0.2SS 

0.014-0.026 (4.95_6.48) 
(0.36-0.66) 

O.I00OSC--..i I.- I LO.I658SC 
(2.5USC) II 100_1.105 (4.199SCl 

(27.81-26.07) I 

Com linear Corporation· 4800 Wheaton Drive, Fort Collins, CO 80525 • (303) 226-0500 • FAX (303) 226-0564 

DS203.05 January 1993 
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Vou,<4V" >140 >110 MHz SSBW 
Vou,=20 pp >50 >40 MHz FPBW 

gain flatness at Vou,<4V~ 
* peaking 0.1 to 40 Hz <0.4 <0.3 dB GFPL 
* peaking >40MHz <0.6 <0.6 dB GFPH 
* rolloff at 75MHz <0.6 <1.0 dB GFR 

group delay to 75MHz ns GD 
linear phase deviation to 75MHz <3.5 <2.5 <2.5 LPD 
reverse isolation to 150MHz 

non-inverting 55 >45 >45 >45 dB RINI 
inverting 48 >40 >40 >40 dB RII 

TIME DOMAIN RESPONSE 
rise and fall time 5Vstep 2.5 <2.9 <2.9 <3.3 ns TRS 

20Vstep 4.0 <5.0 <5.0 <5.0 ns TRL 
settling time to 0.2% 10Vstep 15 <25 <20 <25 ns TSP 
overshoot 5Vstep 7 <20 <15 <15 % OS 
slew rate (overdriven input) 6 >5 >5 >5 V/ns SR 
overload recovery 

<50ns pulse, 200% overdrive 30 ns OR 

DISTORTION AND NOISE RESPONSE 
*2nd harmonic distortion 2~p,20MHZ -55 <-45 <-45 <-45 dBc HD2 
*3rd harmonic distortion 2 pp,20MHz -55 <-45 <-45 <-45 dBc HD3 
equivalent noise input 

noise floor >100kHz -158 <-152 <-152 <-152 dBm(lHz) SNF 
integrated noise 1 kHz to 100MHz 28 <56 <56 <56 pV INV 
noise floor >5MHz -158 <-152 <-152 <-152 dBm(lHz) SNF 
integrated nOise 5MHz to 100MHz 28 <56 <56 <56 p,V INV 

STATIC DC PERFORMANCE 
*input offset voltage 0.5 <2.2 <1.5 <2.5 mV VIO 

average temperature coefficient 5 <15 <15 <15 /LVrC DVIO 
*input bias current non-inverting 5 <36 <20 <20 pA IBN 

average temperature coefficient 50 <125 <125 <125 nAl"C DIBN 
*input bias current inverting 5 <26 <15 <30 pA IBI 

average temperature coefficient 50 <200 <200 <200 nAl"C DIBI 
*power supply rejection ratio 60 >45 >45 >45 dB PSRR 
common mode rejection ratio 46 >40 >40 >40 dB CMRR 

no load 30 <36 <34 <36 rnA ICC 

MISCELLANEOUS PERFORMANCE 
non-inverting input resistance 250 >100 >100 >100 kG RIN 

capacitance 2.4 <3 <3 <3 pF CIN 
output impedance aIDC <0.1 <0.1 <0.1 G RO 

at 75MHz 2,45 G,nH ZO 
output voltage range no load >±11 >±11 >±11 V VO 

Common Mode and Output Voltage Limits 
supply voltage·(V •• ) 
output current 

±20V 
±200mA 

x .. 
E 
E 

-;; 

20 20 

o 
I Vee I 

thermal resistance (0 • .) 
junction temperature 
operating temperature 

see thermal model 
+ 175°C 

AI: -25°C to +85°C 
AM: -55°C to +125°C 

x storage temperature -65°C to +150°C 
~ lead temperature (soldering lOs) +300°C 

-note 1: Parameters preceded by an - are the final electrical test parameters and are 100% 
:!i tested. AM units are tested at -5S'C, +2S'C, and +12S'C. AI units are tested only at +2S'C 

although their performance is guaranteed at -2S'C and +8S'C as indicated above. 

note 2: This rating protects against damage to the input stage caused by saturation of eHher the 
input or output stages. Under transient conditions not exceeding IllS (duty cycle not exceeding 
10%), maximum input voltage may be as large as twice the maximum. Vem should never exceed 
Vcc. (Vem is the voltage at the non-inverting input, pin 7.) 

note 3: This rating protects against exceeding transistor collector-emitter breakdown ratings. 
Recommended Vcc is± 15V. 

Comlinear reserves the right to change specifications without notice. 3-20 
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Non-Inverting Gain and Phase 

Av = +50 
Av =+20 

20MHz/div 

Large Signal Gain and Phase 

Vo= 2OVpp, 
Av=+2O 

10MHz/div 

200M Hz 

100MHz 

Inverting Gain and Phase 
, Av,,;.c:4 

\Av=-ao 

Av"'-50 / 

I 
Av';'-50 I 

Av=-2O 

o 20MHz/div 

Relative Bandwidth vs. Vee 
1,1 

1,0 
.c 
'6 
'30 O,g 
'0 
C 

&'l 
~ 0.8 
.~ 

~ 0.7 

200MHz 

Broadband Inverting 
and Non-Inverting Gain 

non-inverting 

inverting 

100MHz/div lGHz 

Gain vs. Frequency lor Various Loads 

lkO 

/" 
1000 / 

2000 

8 10 12 14 16 18 20MHz/div 200M Hz 
Vee (V) 

Small Signal Pulse Response (Inv, Non-Inv) Large Signal Pulse Response (Inv, Non-Inv) Settling Time 

Av=+2Q 

Sns/div 

2nd and 3rd Harmonic Distortion Intercept 
100 

85 

70 

55 

40 : 

2nd harlno"le 
InterCept $XCeadS 
90dam belo"!,l00~: 
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PCi(1 = 7mA [(+Vcc)-\Ioutl 
Pcir2 = 7mA [Vout -(-Vee)] 
Pcir3 = Ie [(+VcC> -(-Vee)] where Ie = 15mA at ±15V 
Pxxx = leal [(±VcC>-Vout-lcol (Rcol +5)1 where 

I col = Vout/Rload or 8mA, whichever is 
greater. (Include Rt in Rload.) 
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9ca'" 23°CIW in still air without 
a heatsink 
(With heat sinking or air flow, 
eco will be lower.) 

Tombient 

(For positive Vout and Vee. Pxxx is the power in the 
npn device. For negative Veut and Vee. this power is 
in the pnp device.) 
Reol is an external resistor (22 ohms recommended) 
between the xxx collector and ±Vce. 
Tj (pnp) = (Ppnp) 85"C/W + (PtOtal) 6ea + Tamblent. 

similar for Tj (npn). 
TJ (eir1) = (Pcir1) 200°C/W + (Ptetal) (Jea + Tambient. 

similar for Tj (eir2). 
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Figure 1 : recommended non-Inverting gain circuit Figure 2: recommended inverting circuit 
Test fixture layout artwork is available upon request 

CLC203 Operation 

The CLC203 is based on Comlinear's proprietary op 
amp topology, a unique design which uses current 
feedback instead of the usual voltage feedback. This 
design provides dynamic performance far beyond that 
previously available, yet it is used basically the same as 
the familiar voltage-feedback op amp (see the gain 
equations above). A complete discussion of current 
feedback is given in application note AN300-1. 

Increasing Bandwidth at High Gains 

At high gains (I Avl2::50) the bandwidth of the CLC203 
may be increased by lowering the value of feedback 
resistance. This is done by connecting an external 
resistor in parallel with the internal 1500n feedback 
resistor. The table below shows the recommended 
external resistor values for different gain settings. 

Increasing Bandwidth at High Gains 

I Awl external resistor -3dB bandwidth 

50 
100 

3kn 
750n 

Layout Considerations 

140MHz 
110MHz 

To obtain optimum performance from any circuit oper­
ating at high frequencies, good PC layout is essential. 
Fortunately, the stable, well-behaved response of the 
CLC203 makes operation at high frequencies less 
sensitive to layout than is the case with other wideband 
op amps, even though the CLC203 has a much wider 
bandwidth. 

In general, a good layout is one which minimizes the 
unwanted coupling of a signal between nodes in a 
circuit. A continuous ground plane from the signal input 
to output on the circuit side of the board is helpful. 
Traces should be kept short to minimize inductance. If 
long traces are needed, use microstrip transmission 
lines which are terminated in their characteristic imped­
ance. At some high-impedance nodes, or in sensitive 
areas such as near pin 5 of the CLC203, stray capac­
itance should be kept small by keeping nodes small and 
removing ground plane directly around the node. 

The ±Vcc connections to the CLC203 are internally 
bypassed to ground with 0.0221LF capacitors to provide 
good high-frequency decoupling. It is recommended 
that 11lF or larger tantalum capacitors be provided for 

low-frequency decoupling. The 0.011LF capacitors 
shown at pins 18 and 20 in figures 1 and 2 should be 
kept within 0.1" of those pins. A wide strip of ground 
plane should be provided for a signal return path 
between the load-resistor ground and these capacitors. 

Since the layout of the PC board forms such an impor­
tant part of the circuit, much time can be saved if 
prototype amplifier boards are tested early in the design 
stage. Encased/connectorized amplifiers are available 
from Comlinear. 

Distortion and Noise 

The graphs of intercept point versus frequency on the 
preceding page make it easy to predict the distortion at 
any frequency, given the output voltage of the CLC203. 
First, convertthe output voltage (Vo) to Vrms = (Vpp I 2.j2) 
and then to P = (1010g1o(20Vrms2)) to get the output 
power in dBm. At the frequency of interest, its 2nd 
harmonic will be S2 = (b- P) dB below the level of P. Its 
third harmonic will be S3 = 2(b-P)dB below the level 
of P, as will the two-tone third order intermodulation 
products. These approximations are useful for P< -1 dB 
compression levels. 

Approximate noise figure can be determined for the 
CLC203 using the Equivalent Input Noise graph on the 
preceding page. The following equation can be used to 
determine noise figure (F) in dB. 

[ V2+~] n A 2 

F = 1010g 1 + v 
4kTR.tif 

where Vn is the rms noise voltage and in is the rms noise 
current at the inverting node. Beyond the breakpoint of 
the curves (Le., where they are flat), broadband noise 
figure equals spot noise, so af should equal one (1) and 
Vn and in should be read directly offthe graph. Below the 
breakpoint, the noise must be integrated and af set to 
the appropriate bandwidth. 

Application Notes and Assistance 

Application notes that address topics such as data 
conversion, fiber optics, and general high-frequency 
circuit design are available from Comlinear or your 
Comlinear sales engineer. 

Comlinear maintains a staff of highly-qualified ap­
plications engineers to provide technical and design 
assistance. 
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