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IN 

OUT IN(20V) 
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STATUS CE 
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OGNO ~ 
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+15V-15V +5V 

34 33 

FIGURE 19. SDM on the Z80 BUS. 
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FIGURE 20. SDM on the 6502 BUS. 
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STAND-ALONE OPERATION 

The stand-alone mode is used in systems containing 
dedicated input ports which do not require full bus 
interface capability. 

Control of the converter is accomplished by a single 
control line connected to RIC. In this mode CS and 
BYTE SELECT are connected to LOW and CE and 
DATA MODE are connected to HIGH. The output data 
are presented as 12-bit words. 

Conversion is initiated by a High-to-Low transition of 
RIC. The three-state data output buffers are enabled 
when RIC is high and STATUS is low. Thus, there are 
two possible modes of operation; conversion can be 
initiated with either positive or negative pulses. In each 
case the RIC pulse must remain low for a minimum of 
50ns. 
Figure 21 illustrates timing when conversion is initiated 
by an RI C pulse which goes low and returns to the high 
state during the conversion. In this case, the three-state 
outputs go to the high-impedance state in response to the 
falling edge of RIC and are enabled for external access of 
the data after completion of the conversion. Figure 22 
illustrates the timing when conversion is initiated by a 
positive RI C pulse. In this mode the output data from the 
previous conversion is enabled during the positive portion 
of RI C. A new conversion is started on the falling edge of 
RI C, and the three-state outputs return to the high 
impedance state until the next occurence of a high RIC 
pulse. Table I lists timing specifications for stand-alone 
operation. 

tHDR~ 
DATA VALID) 

OBll-0BO 

FIGURE 21. RIC Pulse Low-Outputs Enabled After 
Conversion. 

R/C--1"1 
m::H "1 OB1~1 ..... -H-IG-H-_-Z.;:::T-A-T-E-.. }-01 

DATA VALID 

FIGURE 22. RIC Pulse High-Outputs Enabled Only 
Where RIC is High. 

SYMBOL PARAMETER MIN TYP 

"' ... Low RIC Pulse W,dlh 50 
los STS Delay from RIC 

tHOR Oala Vahd After RIC Low 25 
IHB 86X STS Delay After Dolo Vahd 300 500 
IHB 87X 100 300 

lHAH High RIC Pulse Width 150 
tODA Data Access Time 

TABLE I. Stand-Alone Mode Timing. 

FULLY CONTROLLED OPERATION 

Conversion Length 

MAX UNITS 

nS 
200 nS 

nS 
1000 nS 
600 nS 

nS 
150 nS 

Conversion length (8-bit or 12-bit) is determined by the 
state of the BYTE SELECT input, which is latched upon 
receipt of a conversion start transition. BYTE SELECT is 
latched because it is also involved in enabling the output 
buffers. No other control inputs are latched. If BYTE 
SELECT is latched high, the conversion continues for 8 
bits. The full 12-bit conversion will occur if BYTE 
SELECT is low. If all 12 bits are read following an 8-bit 
conversion, the 3LSBs (DBO-DB2) will be low (logic 0) 
and DB3 will be high (logic I). 

Conversion Start 
A conversion is initiated by a transition on any of three 
logic inputs (CE, CS, and R/e)-refer to Figure 10. The 
last of the three to reach the required state start the 
conversion and thus all three may be dynamically con­
trolled. If necessary, they may change state simultan­
eously, and the nominal delay time is independent of 
which input actually starts the conversion. If it is desired 
that a particular input establish the actual start of 
conversion, the other two should be stable a minimum of 
50ns prior to the transition of that input. Timing relation­
ships for start of conversion timing are illustrated in 
Conversion Cycle Timing of the Digital Specifications. 

The STATUS output indicates the state of the converter 
by being high only during a conversion. During this time 
the three-state output buffers remain in a high-impedance 
state, and therefore, data is not valid. During this period 
additional transitions of the three control inputs will be 
ignored, so that conversion cannot be prematurely 
terminated or restarted. However, if BYTE SELECT 
changes state after the beginning of conversion, any 
additional start conversion transition will latch the new 
state of BYTE SELECT, possibly resulting in an incorrect 
conversion length (8 bit versus 12 bits) for that conversion. 

READING OUTPUT DATA 

After conversion is initiated, the output data buffers 
remain in a high-impedance state until the following four 
conditions are met: RIC high, STATUS low, CE high, 
and CS low. In this condition the data lines are enabled 
according to the state of the inputs DATA MODE and 
BYTE SELECT. See Read Cycle Timing for timing 
relationships and specification. 

In most applications the DATA MODE input will be 
hardwired in either the high or low condition, although it 
is fully TTL- and CMOS-compatible and may be actively 
driven if desired. When DATA MODE is high, all 12 
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outputs lines (DBO-DBII) are enabled simultaneously for 
full data word transfer to a 12-bit or 16-bit bus and the· 
state of the BYTE SELECT is ignored. 

When DATA MODE is low, the datais presented in the 
form of two 8-bit bytes, with selection of each byte by the 
state of BYTE SELECT during the read cycle. 

The BYTE SELECT input is usually driven by the least 
significant bit of the address bus, allowing storage of the 
output data word in two consecutive memory locations. 

When BYTE SELECT is low, the byte addressed contains 
the 8MSBs. When BYTE SELECT is high, the byte 
addressed contains the 4LSBs from the conversion 

Processor 

SOM 

followed by four zeros that have been forced by the 
control logic. The left-justified formats of the two 8-bit 
bytes are shown in Figure 23. The design of the SDM 
guarantees that the BYTE SELECT input may be toggled 
at any time without damage to the output buffers 
occuring. 

In the majority of applications, the read operation will be 
attempted only after the conversion is complete and the 
status output has gone low. In those situations requiring 
the fastest possible access to the data, the read may be 
started as much as (tDD max + tHs max) before STATUS 
goes low. Refer to Read Cycle Timing for these timing 
relationships. 

FIGURE 23. 12-Bit Data Format for 8-Bit Systems (connected as Figures 19 and 20). 

APPLICATIONS INFORMATION 
For the engineer who wishes to evaluate the SDM 
family, Burr-Brown has designed printed circuit boards 
on a single 'Eurocard' (shown here for LCC only). These 
boards enable the design engineer to experiment with 
various accuracy improvement techniques which are 
described below. Special consideration has been given to 
the grounding and circuit layout techniques required 
when dealing with 12-bit analog signals. 
The printed circuit board has been designed so that the 
solutions to several of the problems likely to be en­
countered by the user can be examined. 

It should not be thought that every user is required to 
adopt all of the techniques used on the circuit board. In 
many applications very few external components will be 
required. However, in following the application guidelines 
illustrated by the circuitry and accompanying notes, the 
designer will be able to select and adapt the solutions most 
suited to their own particular application or pro blem area. 

Provisions for the following are made on the LCC PC 
board: 
-68 pin LCC socket (Burr-Brown Part No. MC 0068). 
- 8 differential or 16 single-ended inputs. 
- Input filtering with overvoltage protection for each 

channel. 
- Socket for quad D-type flip-flop 74175 (MUX address 

latches). 
- 7 additionall.C. sockets for easy interfacing to various 

BUS systems (connection by wire wrap techniques). 
- 2 voltage regulators (l5 volts). 
- LC power supply decoupling. 

The Layout pays particular attention to the requirements 
when operating with precision analog signals. This 
requires strict separation of the analog and digital areas. 
Analog and digital commons are totally separated and 
connected together only at the commons of the supply 
voltage. All common lines are low resistance and low 
inductance. 

SUPPLY VOLTAGES 

In order to avoid coupling between the external supply 
voltage 15 volt supplies, 2 voltage regulators (78M 15, 
79Ll5) are provided on the PC board. The unregulated 
supply voltage may vary from ± 17 volts to ±25 volts. 

The MUX/INA section and SHC/ ADC section of the 
SDM have separate supply lines which can be inductively 
decoupled. This is recommended in order to suppress the 
high frequency noise which comes from the ADC during 
conversion. 

The power supply rejection of the instrumentation ampli­
fier reduces with increasing frequency. If high frequency 
noise on the supplies is not decoupled it will be injected 
into the signal path and cause errors. This effect can be 

SOM862/872 SOM863/873 

Channel 
MUX MUX MUX MUX MUX Channel MUX MUX MUX MUX Pair 
ADD3 ADD2 ADD1 ADDO Enable Selected ADD2 ADD1 ADDO Enable Selected 

X X X X L NONE X X X L NONE 

L L L L H 0 L L L H 0 

L L L H H 1 L L H H 1 

L L H L H 2 L H L H 2 

L L H H H 3 L H H H 3 

L H L L H 4 H L L H 4 

L H L H H 5 H L H H 5 

L H H L H 6 H H L H 6 

L H H H H 7 H H H H 7 

H L L L H 8 -

H L L H H 9 -
H L H L H 10 -
H L H H H 11 -
H H L L H 12 -

H H L H H 13 -

H H H L H 14 -

H H H H H 15 

FIGURE 24. Channel Select Truth Table. 
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partIcularly pronounced when using the 'overlap' mode 
since the instrumentation amplifier is settling to a new 
analog value while the ADC is still carrying out the 
previous conversion. 

The digital supply voltage is +5 volts and is also LC­
filtered. 

All supply lines are bypassed with a IOJ.lF tantalum and a 
100nF ceramic capacitor situated as close as possible to 
the package. 

If the voltage regulators for the ± 15 volts are not used, 
small inductors for decoupling of the supply voltages are 
recommended. If inductors are not fitted a dynamic 
ground loop will be created from supply lines via bypass 
capacitors to analog common. 

INPUT PROTECTION 
The multiplexer is protected up to an input voltage which 
can exceed the supply voltage by a maximum of 20 volts. 
This means, that with ± 15 volts supply voltage, the input 
voltage can be ±35 volts without damage. This is also the 
case when the supply voltages are switched off (0 volts). 
The maximum input voltage can then be ±20 volts. For 
higher overvoltage protection a series resistor has to be 
used. The current via the multiplexer should be limited to 
a maximum of I mAo For example, a IOkO series resistor 
would gIve an additional 10 volts overprotection. 

For much higher overvoltages (e.g. 100 volts), high value 
series resistors cannot be used as offset errors would 
result. In practice, a combination of series resistors and 
diodes is used. The diodes are connected to ± 15 volts and 
will conduct whenever the input voltage exceeds the ± 15 
volts supply voltage. The diodes are selected by signal 
source impedance, as well as filter resistance, as the diode 
leakage current across the series resistor can cause offset 
and linearity errors. In this circuit, IN4148 together wIth 
IOkO are used. 

INPUT FILTER 

Processor nOIse can be induced in the analog ground. 
Input filtering is therefore recommended for analog data 
aqUlsition. Such high frequency noise signals can cause 
dynamic overload of the instrumentation amplifIer 
resulting in non-linear behavior. This leads directly to 
digitizing errors. 

The design of the filter takes into account the characteris­
tics of the S D M and of the signal source. 

The following points have to be considered: 
- The stray capacitance, output capacitance of the 

multiplexer and input capacitance of the instrument 
amplifier (60-80pf) has to be discharged in order to 
minimize errors caused by 'charge sharing.' 

- The series resistor limits the current in the protection 
diodes, but it also has to be selected for the required 
filter time constant. 

- The noise rejection of the filter has to be >80db in 
order to satisfy a l2-bit AI D conversion. 

As well as considering the above, different calculations 

have to be carried out for single and differential input 
signals. 

Single-Ended Measurement 

R, limits the maximum input current through the protec­
tion diodes. In this case, R, has been chosen as IOkO and 
together with the capacitor Cg, forms the input filter time 
constant (C, = 0.47J.1F). The time constant must be 
chosen according to the requirements of the input signal 
bandwidth and noise rejection. The multiplexer capaci­
tance (Cm) is discharged mainly by Cg• This means C. has 
to be sufficiently large compared \\lith Cm or charged via 
R, prior to re-sampling of the signal. 

ANALOG IN R, 

~ C'T 

Differential Measurement 

Capacitor C, is used for limiting the input signal fre­
quency. The bandwidth is calculated as follows: 

Fg = I IFC,»C. 
4.R,C, 

When selecting the value ofC" it should be noted that Cm 
has to be discharged when switching the mUltiplexer 
channels. This means that the voltage error of C, (induced 
by 'charge sharing' with Cm) has to be smaller than I LSB. 
Therefore, C, should have a minimum value of a 0.47 J.lF. 
The resistors R" together with the source impedance have 
to be sufficiently small in order to recharge C, prior to 
signal sampling. This prevents errors in the signal value 
caused by the charge stored on Cm by the previously 
selected channel. 

The 2 capacitors Cg form together with R, a common­
mode filter. This filter greatly improves accuracy in a 
noisy environment (decrease of common-mode rejection 
of instrumentation amplifier with increasing frequency). 
For good filter operation, both time constants R,. C. 
should match each other within 2%. Additional errors 
will be induced by a mismatch. 
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Selected values are: Cr;:= 0.47 "F, C. = lOnF, Rr = lOkO. 
The filter reduces the signal slew rate so that the 
instrumentation amplifier can foIlow the voltage varia­
tion of the signal with the noise component eliminated. 
In general, all measurements which require more than a 
gain of 10 should be done in differential mode. Single 
ended measurements should be limited to applications 
where current sources are measured via shunts or where 
signal voltages in the range of some volts are available. 

Bus-Interface 
As the outputs of the SDM are BUS compatible, only a 
few I.C.s are necessary to interface to various BUS 
systems. For such interfaCing, 4 off 14-pin and 3 off 16-pin 
I.C. sockets are provided. Wiring is by wire wrap to the 
BUS connector. 

Setting of Various Modes 
Circuit board positions are provided for the connection of 
'jumpers' as foIlows: 

JI, J2-ADC analog input voltage settings. 
J3-Set for differential (SDM8X3) or single ended 

(SMD8X2) operation. 
J4-Instrumentation ampl~fier gain settings. 

INPUT FILTER AND PROTECTION CIRCUITRY 

SINGLE-ENDED 

26-PIN CONNECTOR 

CHANNEL 14 SDM PINS 

NU~BERS 1""5k:::J-I-~+-+c,-;,-,,,47 

19 

R4 
23 

R5 
3 11 :44 

R6 :43 4 
R7 :42 
R8 

6 '41 

10 
R9 :40 
R10 C8 

8 17 '54 

R11 :55 21 

R12 :56 10 25 

R13 
:57 11 13 

R14 :56 12 

FI15 :59 13 

14 6 :00 

12 
R17 

15 

PINS 1. 2, 8, 14, 16, 18, 20, 22, 24 and 26 ARE CONNECTED TO COMMON 

(a) 16 input channels, single ended: 
-UseSDM8X2 
-Consider single-ended filtering 
-Connect J3 (pin 66) to common 

(b) Differential inputs 
-UseSDM8X3 
-Consider differential filtering 
-Connect J3 (pin 66) to pin 67 

(c) Analog input 
±IO volts 

±5 volts 

o to + 10 volts: 

Connect J 1 to pin 21 
Connect J2 to pot P2 (1000) 
Connect J 1 to pin 22 
Connect J2 to pot P2 (1000) 
Cormect J 1 to pin 22 
Connect J2 to junction of Rtf R2 

(d) Gain of instrumentation amplifier 
G = 1 Jumper J4 open 
G = 10 Jumper J4 to pin 63 
G == 100 Jumper J4 to pin 64 

Other gains: use additional resistor between pin 62 
and pin 63 

Gain equation: Rg == 4J~~ 4.444kO 

Low tempco is recommended in order to minimize 
gain drift. 

DIFFERENTIAL 

26-PIN CONNECTOR 

CHANNEL 
NUMBERS 

3 

4 

6 

14 

R18 

PINS 1, 2, 8, 14, 16, 18, 20, 22, 24 and 26 ARE CONNECTED TO COMMON 
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P.C.B. COMPONENT LAYOUT FOR DIFFERENTIAL OPERATION 

[r- it 
D33 034 

P.C.B. COMPONENT LAYOUT FOR SINGLE-ENDED OPERATION 

it 
033 034 
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P.C.B. LAYOUT 

.. cr" 
~::. ==---
•• •• •• •• •• •• •• 0 •• •• •• •• •• •• •• •• •• 

:3 •• 

• •••••••• IC8 • IC7 • L-
~ ........ ~ ........ ~ 

r-BB-SDM I a 862/883 
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P.G.A. MECHANICAL OUTLINE 

r A ---+1 PIN 1 IDENT 

!:l 
LJ 

L.C.C. MECHANICAL OUTLINE 

HPACKAGE 

1I!rmlllllllons: Gold plated 
KOVAR 
Case: Black cerarntc with gold 
plated nICkel lid 
Hermetlclty: Gross leak test 
Weight: 9 grms (0,32oz) 

@@@@~Hj)@®® 

0~@@@@®@@@)® 
(!)(!) @@ 

BASE 
@@ 
@@ 
@)@) VIEW 

®@ @@ 
@@ @@ 
@@ @@ 
@@)@@@@@@@@)@ 

@@@@@(!j)@@@ 
IHI 

PIN llDENT Termln8llono: Gold plaled nockel on refractory melallizalion 
Cue: Ceramic with gold plaled nickel lid 

'In Herrnellclly: Gross leak lest 
Weight: 4,2 grams (0 150z) 

V~~ GEB 

~~Jll 
--Ie 

~II--!!!-;:;:;---;:;:;---~---~--3:i-I,I----, 

P.C.B. COMPONENTS PARTS LIST 

Rl 
R2 
R3 R18 
Cl C16 

C17 ,C24 
C25 

~:r' For 0-10 Volts settling 

10kll 1% 
o 471'1'-Stnglo ended Input modo 
IOnF I%-Dlllorenllal ",pul modo 
o 471'1'-DlfferentlBllnput mode 
4 700pF (Polypropylene, Polystyrene or 
Tellon",) 

C26 IOnF Cerarmc 

C27,C29,C35 \IOjJFTantaium (Decoupllng) 
C32, C38, C39 1 

gs6,~7 ~O } l00nF Ceramic (Decoupllng) 

C33, C34 033pF Tantslum 
PI 1000 , 
P2 1000 ±5.aIts,±10volts_"",, 

P3 
Ll L3 
01 D32 
033,034 
78 
79 
74175 
LCCSocket 

l00kCl 0-10 _ range only 
l00pH (Decoupllng) 
lN4148 (Inpul Proleclion Diodes) 
lN4007 
MC78MI5CG 
MC79LI5CG 
74LS175 
MC0068 

UNLESS OTHERWISE MARKED-:RESISTORS ARE 1I4W, 5%, CAPACITORS ARE 10% 

ORDERING INFORMATION(1I 

LCC,PGA Accuracy Temp, LCC,PGA Accuracy Temp. 
Model Input Pkg. ["FIR] Throughput Renp["C) Model Input Pkg. [ .. FIR] Throughput Ranp["C] 

SDM862J,m 16SE L, H ±o.024 33kHz 010+70 SDM863J 8DIF l..H ±o,024 33kHz 010+70 
SDM862K 16SE L,H ±o.012 33kHz 010+70 SDM863K 8DIF L. H ±o.012 33kHz 010 +70 
SDM862A 16SE L.H ±0.024 33kHz -2510+85 SDM883A 8D1F l..H ±0024 33kHz -2510+85 
SDM862B 16SE L,H ±0.012 33kHz -2510+85 SDM663B 8DIF L,H ±0012 33kHz -2510 +85 
SDM882R 16SE L.H ±o.024 33kHz -5510+125 SDM863R 8DIF L,H ±0024 33kHz -5510+125 
SDM862S 16SE L,H ±0012 33kHz -5510+125 SDM663S 8DIF L,H ±0012 33kHz -5510+125 

SDM872J 16SE L,H ±o024 50kHz 010 +70 SDM873J 8DIF L,H ±0,024 50kHz 010+70 ' 
SDM872K 16SE L,H ±0.012 50kHz 010 +70 SDM873K 8DIF L,H ±o,012 50kHz 010+70 
SDM872A 16SE L, H ±o024 50kHz -2510+85 SDM873A 8DIF l..H ±0,024 50kHz -2510+85 
SDM872B 16SE L, H ±0012 50kHz -2510+85 SDM873B 8DIF L,H ±o.012 50kHz -2510+85 
SDM872R 16SE L,H ±0024 50kHz -5510+125 SDM873R 8DIF L,H ±0.024 50kHz -5510+125 
SDM872S 16SE L,H ±0012 50kHz -5510+125 SDM873S 8DIF L,H ±o012 50kHz -55 to +125 

NOTES (1) LCC Evaluallon Board Part Number: PC8621863-1 PGA Evaluation Board Part Number: PC8821863-2 (2) 16 slngle-ended Inpuls, LCC 
package, wilh accuracy of 0.024% FSR, Temp Range of O·C 10 70·C and thnoughpul of 33kHz = SDM862JL 

Teflon'" E.!. du Pont de Nemours & Co. 
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SURFACE MOUNT COMPONENTS 

Burr-Brown offers a wide variety of integrated circuit types in surface 
mount packages. These packages pennit denser layouts on one or both sides 
of a PC board, often saving 50% or more of the space nonnally required for 
these functions. Many of these miniature devices also fit inside transducer 
cavities and may be used in modules or hybrid circuits. Burr-Brown 
concentrates primarily on two package types with a variety of sizes and 
number of leads: 

sOle 
Plastic small-outline package with gull-wing leads on 1.27mm centers. For 
example, the SOIC-8 has 8 leads. 

Lee 
Ceramic leadless chip carrier with terminals on 1.27mm centers. For ex­
ample, the LCC-20 has 20 tenninals. 

STAY UP TO DATE 1 
Burr-Brown is continuously adding to its offering of products available in 
surface mount packages. Contact your local Burr-Brown salesperson or rep­
resentative. See the inside back cover of this Data Book. 

Burr-Brown Ie Data Book 12-1 

2 

Vol. 33 



SMALL-OUTLINE IC PACKAGES 

Model Device Type Description Package 

DAC703JU/KU Digital-to-Analog Converter 16-Bit, V OUT SOIC-24 

DAC811 JU/KU Digital-to-Analog Converter 12-Bit, !!p-Compatible SOIC-28 

DAC7541 AJU/AKU Digital-to-Analog Converter 12-Bit, CMOS SOIC-18 

DAC7545JU/KU Digital-to-Analog Converter 12-Bit, CMOS, Buffered SOIC-20 

DAC8012KU Digital-to-Analog Converter 12-Bit, CMOS, Latched SOIC-20 

INA101 KU Instrumentation Amplifier Precision, Monolithic SOIC-16 

INA102KU Instrumentation Amplifier Low Power SOIC-16 

INA105KU Instrumentation Amplifier Unity Gain, Differential SOIC-8 

INA110KU Instrumentation Amplifier Fast, FET Input SOIC-16 

MPY634KU Precision Analog Multiplier Wide Bandwidth SOIC-16 

OPA27/37GU Operational Amplifier Ultra-Low Noise SOIC-8 

OPA121KU Operational Amplifier Low Cost, Dffet ~ SOIC-8 

OPA404KU Operational Amplifier Quad, High-Speed, Precision Difet SOIC-16 

OPA602AU Operational Amplifier High-Speed, Precision Difet SOIC-8 

PCM55HP/JP Digital-to-Analog Converter 16-Bit, Digital Audio SOIC-24 

SHC298JU Sample/Hold Amplifier Low Cost, Monolithic SOIC-8 

VFC32KU V-to-F and F-to-V Converter Low Cost, Monolithic SOIC-14 

XTR101AU Current Transmitter/Converter Two-Wire,4-20mA SOIC-16 

XTR110KU Current Transmitter/Converter Voltage-to-Current Converter SOIC-16 

NOTE: Electrical and mechanical specifications for SOIC parts are contained in the Product Data Sheets in this Data Book. Use the 
Model Index on the inside front cover. 

Dffet ® Burr-Brown Corp. 
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LEADLESS CHIP CARRIER PACKAGES 

Model Device Type Description Package 

4213L Analog Multiplier/Divider Precision LCC-20 

AD515L Operational Amplifier Electrometer LCC-20 

DAC700-703BL Digital-to-Analog Converter 16-Bit, Monolithic LCC-28 
DAC703L Digital-to-Analog Converter 16-Bit Monolithic, Military LCC-28 
DAC811L Digital-to-Analog Converter 12-Bit, /LP-Compatible LCC-28 
DAC850L Digital-to-Analog Converter 12-Bit, Monolithic LCC-28 

DAC851L Digital-to-Analog Converter 12-Bit, MIL Temp LCC-28 

DAC870L Digital-to-Analog Converter 12-Bit, Military LCC-28 

INA101L Instrumentation Amplifier Precision, Monolithic LCC-20 
INA102L Instrumentation Amplifier Low Power LCC-20 

INA105L Instrumentation Amplifier Unity Gain, Differential LCC-20 
INA110L Instrumentation Amplifier Fast, FET Input LCC-20 
INA258L Instrumentation Amplifier Precision, Military LCC-20 

MPY100L Analog Multiplier/Divider Low Cost LCC-20 
MPY534L Precision Analog Multiplier Low Cost, Monolithic LCC-20 tJ) 

MPY634L Precision Analog Multiplier Wide Bandwidth LCC-20 t-
Z 

OPA27/37L Operational Amplifier Ultra-Low Noise LCC-20 
W 
Z 

OPA111L Operational Amplifier Precision, Difet LCC-20 0 
OPA121L Operational Amplifier Low Cost, Dffet LCC-20 C. 
OPA128L Operational Amplifier Electrometer Grade LCC-20 :5 

0 OPA404L Operational Amplifier High Speed, Quad LCC-20 0 
OPA2111L Operational Amplifier Precision, Dual LCC-20 t-
REF10L Precision Voltage Reference Ultra-Stable LCC-20 

Z 
:::) 

REF101L Precision Voltage Reference Low Drift LCC-20 0 
:5 

SDM8621863L Data Acquisition System 12-Bit, 16-Channel, 33kHz Tltroughput LCC-68 W 
SDM8721873L Data Acquisition System 12-Bit, 16-Channel, 50kHz Throughput LCC-68 0 

c( 
VFC32L V-to-F and F-to-V Converter Low Cost, Monolithic LCC-20 1L 
VFC62L V-to-F and F-to-V Converter Precision, Monolithic LCC-20 a:: 
VFC100L V-to-F and F-to-V Converter Synchronized LCC-20 

:::) 
tJ) 

VFC1 01 IN/KN V-to-F and F-to-V Converter Synchronized, Multiple Input PLCC-20 

VFC320L V-to-F and F-to-V Converter Precision, Monolithic LCC-20 

XTR101L Current Transmitter/Converter Two-Wire, 4-20mA LCC-20 
XTR110L Current Transmitter/Converter VOltage-to-Current Converter LCC-20 

NOTE: Electrical and mechanical specifications for LCC parts are contained in separate Product Data Sheets. To obtain copies, 
contact your local Burr-Brown salesperson or representative. See the inside back cover for a listing of sales offices. 
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SURFACE MOUNT PACKAGE OUTliNES AND DIMENSIONS 

Plastic SOIC-S Package 

Pin 1 
Identifier 

DIM 
A 
A, 
B 
B, 
C 
D 
G 
H 
J 
L 
M 
N 

INCHES 
MIN MAX 
185 201 
178 201 
146 162 
130 149 
054 145 
015 019 
050 BASIC 

018 026 
008 012 
220 252 
0° 10° 
000 012 

MILLIMETERS 
MIN MAX 
470 511 
452 511 
371 411 
330 378 
137 369 
038 048 
127 BASIC 

046 066 
020 030 
559 ' 640 
0° 10° 

000 030 

Plastic SOlCo14 Package 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A 332 348 844 884 
A1 325 348 826 884 
B 146 162 371 411 

B1 128 146 325 371 
C 052 068 1,32 173 
D 014 019 036 048 
G 050 BASIC 127 BASIC 
H 016 I 024 041 061 
J 008 I 012 020 030 
L 226 I 246 574 625 
M 5° TYP SOTYP 
N 000 012 000 030 

NOTES: Leads in true position within 0.01" (0.25mm) R at MMC at seating plane. Pin numbers shown for reference only. Numbers 
may not be marked on package. 
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SURFACE MOUNT PACKAGE OUTLINES AND DIMENSIONS 

Plastic SOIC-16 Package 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A .400 416 1016 10.57 
A, .388 .412 9.86 10.46 
B 286 302 726 7.67 
B, .268 286 6.81 7.26 
C 093 109 2.36 2.77 
D .015 .020 0.38 0.51 
G .050 BASIC 127 BASIC 
H .022 038 0.56 0.97 
J 008 012 0.20 0.30 
L 391 421 9.93 I 1069 
M 5· TYP 5· TYP 
N 000 012 0.00 0.30 

Plastic SOIC-18 Package 

Pin 1 

DIM 
A 
A, 
B 
B, 
C 
D 
G 
H 
J 
L 
M 
N 

~:,~ 

n 
~~jj 

c , 

INCHES MILLIMETERS 
MIN MAX MIN MAX 

450 .466 1143 11.84 
443 .466 11.25 11.84 
286 .302 726 7.67 
.270 .285 6.86 7.24 
.093 108 2.36 2.74 
.015 .019 0.38 0.48 
.050 BASIC 1.27 BASIC 
026 .034 0.66 0.86 
008 .012 0.20 0.30 

.390 .422 9.91 10.72 
o· 10· o· 10· 

.000 .012 0.00 0.30 

f!! z 
w 
Z o 
D. 

== o 
o 
t­
Z 
;:) 

o 
== w 
o 
CC u. 
a:: 
;:) 

NOTES: Leads in true position within 0.01· (0.25mm) Rat MMC at seating plane. Pin numbers shown for reference only. Numbers en 
may not be marked on package. 
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SURFACE MOUNT PACKAGE OUTLINES AND DIMENSIONS 

Plastic SOIC-20 Package 

Pin 1 

~:,~ 

11 
~~Jj 

+-Jrr::=L=~=CJ=Rll--f J 

M It---.. __ L_~Jt 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A 50'2 518 12.75 1316 
A, 495 .518 12.57 1316 
B 286 30'2 726 767 
B, 270' 285 686 724 
C 0'93 10'8 2.36 274 
D 0'15 .0'19 0' 38 0'.48 
G 0'50' BASIC 1.27 BASIC 
H .0'26 0'34 cr.66 0' 86 
J .0'0'8 .0'12 020' 0'.30' 
L 390' .422 9.91 10' 72 
M DO 10'0 DO 10'0 
N 0'0'0' .0'12 0'0'0' 0'.30' 

Plastic SOIC-24 Package 

~q~:1DDDDDD& 
.JGi.. •• n. .. o t 

Seating Plane 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A 614 630' 1560' 160'0' 
B 346 362 880' 920' 
C - 0'98 - 250' 
D 0'12 0'20' 0' 30 0' 50' 
G 0'46 0'54 1.17 1 37 

NOTES: Leads in true position within 0.01" (O.25mm) Rat MMC at seating plane. Pin numbers shown for reference only. Numbers 
may not be marked on package. 
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SURFACE MOUNT PACKAGE OUTLINES AND DIMENSIONS 

Plastic SOIC-28 Package 

Plastic PLCC-20 Package 

~M-~ A---t 
A, 

Pin1 - =In 
Identifier B, B N 

~ I ! I 
:JJ. 

l~ 
... - -E---

DIM 
A 
A, 

B 
B, 

C 
D 
E 
F 
G 
K 
M 
N 
P 

INCHES 
MIN MAX 
350 356 
338 .344 
350 356 
.290 330 
165 180 
013 .021 

290 330 
026 032 
.050 BASIC 

.020 -
385 .395 
.385 .395 
.090 120 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A 700 716 17 78 1819 
B 286 302 726 7.67 
C 093 109 236 2.77 
D 016 BASIC 041 BASIC 
G 050 BASIC 127 BASIC 
H 022 J 038 056 097 
J 008 I 012 020 030 
L 398 I 414 1011 1052 
M 5° TYP 50 TYP 
N 000 I 012 000 030 

MILLIMETERS 
MIN MAX 
889 904 
859 874 
889 904 
737 8.38 

. 419 457 
033 053 
737 838 
066 0.81 
127 BASIC 

051 -
978 1003 
9.78 10.03 
2.29 305 

NOTES: Leads In true position within 0.01" (0.25mm) Rat MMC at seating plane. Pin numbers shown for reference only. Numbers 
may not be marked on package. 
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SURFACE MOUNT PACKAGE OUTLINES AND DIMENSIONS 

Ceramic LCC-20 Package 

J 
r'i=1 .~.n'Er.~. i;rr,1 I A. .. 

Ceramic Lee-28 Package 

C;;;;A ;;;;1 

y 1 
1-1-" U 

3 Places 

H 

DIM 
A 
B 
C 
F 
G 
H 

INCHES 
DIM MIN MAX 
HD .345 .360 
HE .345 .360 
A. .064 .100 
b .022 .028 
e .050 BASIC 
R .000RTYP 
S .020TYP 
T O4OTYP 
Z .075TYP 

INCHES 
MIN MAX 

442 458 
442 458 
064 100 
.022 .028 
050 BASIC 
D08R TYP 

MILLIMETERS 
MIN MAX 
8.76 9.14 
8.76 914 
1.63 2.54 
0.56 0.71 
1.27 BASIC 
O.20R TYP 
0.508TYP 
1.016TYP 
1.91 TYP 

MILLIMETERS 
MIN MAX 
1123 1163 
1123 11.63 

1.63 2.54 
0.56 071 
127 BASIC 
020 R TYP 

NOTES: Leads in true position within 0.01" (0.25mm) Rat MMC at seating plane. Pin numbers shown for reference only. Numbers 
may not be marked on package. 
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SURFACE MOUNT PACKAGE OUTLINES AND DIMENSIONS 

Ceramic Lcc-&8 Package 

Top 
View 

Pin 1 
Identifier 

Terminations: Gold plated 
nickel on refractory 
metallization. 

Case: White ceramic with 
gold plated nickel lid. 

Hermeticity: Gross leak 
test. 

Weight: 4.2 grams (0.150z). 

DIM 
A 
B 
C 
0 
E 
F 
G 
H 
J 
K 
L 

INCHES 
MIN MAX 

945 965 
945 965 
076 094 
841 .859 
841 859 
.755 785 
755 785 
800 BASIC 
0271 033 
045 BASIC 
.050 BASIC 

MILLIMETERS 
MIN MAX 

24.003 24511 
24003 24.511 

1.934 2368 
21361 21819 
21361 21819 
19.177 19.939 
19.177 19.939 
20.320 BASIC 

.6881 838 
1.143 BASIC 
1.270 BASIC 

NOTES: Leads in true position within 0.01" (0.25mm) Rat MMC at seating plane. Pin numbers shown for reference only. Numbers 
may not be marked on package. 
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ACCESSORIES 

This section contains illustrations and information on various mating con­
nectors and heat sinks available for use with Burr-Brown products. The 
type of connector or heat sink required by the product is specified in the 
Product Data Sheet. 
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MATING CONNECTORS 
2201MC 

62.87mm 
f-------12.475")±0.10 ------ool 

58.42mm rr== 12.300")±0.015 I 
I' 53.34mm 

12.100")±0.005 I 

lr-o~~A~1~2~3~4~_--_-----------'~Ir-----_-----------------~~-o~~mm 10.33")±0.005 
B 1 2 3 4 -- --- .-\\-- '--L 

I I 254mm 1.40mm jl '1.52mm 
--l f.-1~.10")tyP 10.055")typ I--- \"'1O.06")tyP 

(Non-accumulative) .79mm 
78.11mm 10.031") 

1-----'7"O.-.-44;O:m=-=m=------13.075")±0.015 
12.775")±0.005 

JL 
Pierced 

Accommodate 
3-26 AWG Wire 

2350MC 

(Clearance Hole) 

1.37mm - 1.80mm 
(.054" - .071 ") 
Accommodates Thick 

CircuIt Board 

191]IITI nnrlTnl1 nn~ ~::;;t ,,I.. 
. 10.290") 

3.18mm! ~ 
10.125") 

I _ 

~f--(~1;~")d:: ---------------------

f f f t t t t t r f r r r r r t r r r ~'71mm J 10.028") 

~ #70 drill size 
2.54mm 

10.10")typ 48.26mm 

1-----------11.900") -------
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1500MC 
Material Aluminum 
Finish. Hard Black Anodize 

3.45mm (0 136") d,a 
5.B4mm (0.23") dla x 82° nom. 

d,. 
2 Holes 

2302MC 
I 40.64mm I r- 11.60") -------11 
I 0 TO W 1

4A.5mm 
~ 000 [ P VIE 00 ODD 10.175") 

~,-_____________ t 
I I 4.06mm 

'T SIDE VIEW.L 10.160") 

5 46mm I I I I I I I I I I I I I I I 1_ 
10215") t 

A set of two 16-pin connector -' I..-:.- 2.54n;}m 
strrps for PC board mounting.' (0.10 ) 

2401MC 

Identical to 2302MC 
except each connector 

strip length is 45.72mm (1.BO") 

A set of four la-pin connector 
strips for PC board mounting. 

4400MC IF !~.~"6i~mm~ ~1 
68.58mm 
12.70") 

f6~~~) tvp ,,0 -0- Lt)"': 

MATING CONNECTORS 
2250MC 

781mm ____ _ 1------ 1308") 8 4mm 

~=.::::::~''i.EB: 
~254mm ~ -t- -I l-

I (0 100"),yp I 6 4mm 

+ 
l11mm 

( 44") 

t 

_
______ 857mm 125") 

(338") • 
______ 705mm _____ _ 

(278") 

635mm 
(250") ± 015 

-j 

2800MC 

3.17mm 
(0.125") 

dia hole 
(6 each) 

1 n 6 n 6 CJ 1 I 3.17m~ 
I ~1 '0.125) 

44.45mm 
_-11.75") 

I 9.14 I 6.35 

10.25") 
--i(or:;r;;,,) ~ Imm 

\I---------n~2'1J)-----·-i .L 

4800MC 

87.3mm 
(344") 

127mm 
15.0") O"HI 

Ig;~,~ng6·x @ @ ;.; 

7.37:;,;::, 10.29") ~ @ @~E':-
~=I==B=--+ -~F=:::j: ",2 

-0- 72.14mm 
(2.84") 

3.2Smm ~2mm(3.0") fl 
1 i I", •.. 

~0~2'::') @~I I@JI7 '

0

") ~--~~+-~--~@=~ 
dia 
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Clearance for 
4-40 screw on 

19.05mm (0.75") 
center 

3.17mm (0.125")~ 

Y )T . " 
11.94mm (0.47 ) 

13-3 

Clearance 
for 

4-40 
Screw 

3.18mm IO.125.JiL 

Q Q~ 
12.19mm 
10.48") 
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MATING CONNECTORS 

145MC 

l 
max 

~'l 
2.29mm (0.09") 

~:ggg dla (2) holes 

548MC 

356mm or 1 f 
( 140") d,a ! ~.:p~mm 
6 places o r;.~,~mm 

3(1182m5·~ • ~ I,J· 
r~.~~mm SOB 1 -.l.. (O.2'r;'m 

T~ E 
Material: Anodized Aluminum ~~g:l,p'mm 

806MC 

•
~~:.~ 

16mm 17mm 
( 062 ") ( 069") 

::!:c --- -r 
t --r 

29mm 
(.115") 

Burr-Brown Ie Data Book 

I- 1.7Bmm 
r(0.07") 

±D.02 

245MC 

3.56mm 
(0.135") 

803MC 
3.96mm 
(0.156") ±D.002 
dla (2 places) 19.0Smm 

(0.7S") 

Orientation 
Tab 

27.94mm 
(1.10") J tJ~,.,·, 

I-S.38mm (0.33") 

6.3Smm (0.25") 
B.13mm (0.32") 

1200MC Material: Aluminum 
Finish: Hard Black J r,>.~''i'm Anodize 

s.D8~m1t~7~;C 
(0.20 ) 

3.30mm typ 
(0.13") ,--..::::-+-+-t-I--..... '-. 
dis hole 
(2 holes) 

2.S4mm 
(0.10") -

11.43,l!'m 
~.45 ) tvP ..l.. 43.11\1!'m 

, , (1.70 ) -r"" 7 15.751!'m Y999. 13.21mm (0.62') (0.52") 

Teflon / ----.-
Insulator 1 

13-4 

1400MC* 

3.30mm (0.13") dia hole 
5.84mm (0.23") die x 82° 

C'sink 
2 Holes 

Material: Aluminum 
Finish: Hard Black 

Anodize 

• ldenl,callo 1200MC 
except for mounting 
holes. 
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HEAT SINKS 
0803HS 12°C/WATT 0804HS 4.2°C/W A TT (See notes) 

L254mm-.l 
1(10") '1 (See notes) 

See 
TOP VIEW 

<i 

SIDE VIEW 

f 

"··murn-r (009")~ 19mm -1 (0.75") 

T --L 
Matenal Aluminum 
Finish Black Anodized 

0805HS 3°C/WATT 
TOP VIEW 

o 

V 

Matenal Alummum 
FInish Black Anodized 

I ________ See 

~ Detail 1 

TOP VIEW 

79.5mm 
(313") 

typo 

2.3mm ,I 
(SIDE VIEW) (009") ---1 f---

6-32 Thread 
(4 Holes) 

808mm 
(3 18") 91 9mm 

101.35mm 
13.99") 

1 
0° °0 

G..--f--l--- 0 + 0 ---+-t----,r-tr(362") 

o 0 

• o o 404mm 46 Omm 

-@-:---+-I---@ . (1 59") (1 81 ") 

o -@ 
IUil.I e . .III..IU.III...~----""~"'1 BonoMVIEW 

END VIEW 

'NOTES 

175mm 
(069") -. 

1 Thermal resistance specifIed are for natural connection Heatsmks 
0803HS and 0804HS are mounted on 6" x 6" x 1/16" G-1 0 PC board 

2 A thm-fllm of heatsmk compound (Dow CornIng 340 or eqUivalent) 
between the heats Ink and the TO-3 deVice IS recommended 

Burr-Brown Ie Data Book 

643mm 
(253") 

Detail 1 

13-5 

3.86mm 
(0152") 

d.a 
(2 Holes) 

Hole 
Pattern 

Matenal Alummum 
Finish Black AnodIzed 
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BURR-BROWN® 0807HS IElElI 

0 0 
SKIRTED THERMAL SHIELD 

(u.s. Patent 4,636,916) 

FEATURES 
• IMPROVES AMPLIFIER LOW FREQUENCY NOISE 
• IMPROVES AMPLIFIER SHORT-TERM STABILITY 
• FITS ALL JEDEC-STANDARD TO-5-SIZE PACKAGES 

(TO-99, TO-IOO) 

APPLICATIONS 
• LOW NOISE OP AMPS 
• LOW NOISE INSTRUMENTATION AMPLIFIERS 

DESCRIPTION 

The 0807HS is a skirted heat sink designed to fit 
over standard TO-S-size packages (TO-99 and TO-
100). Its skirt fits flush against the printed circuit to 
shield the package leads from air currents. As a heat 

, IT \ r ... " 
\,: 'OSpV 

1. 
External thermoelectric potentials far exceeed OPA27 nOise 

FIGURE lA. OPA27 with Circuit Unshielded and 
Exposed to Normal Lab Bench-Top 
Air Currents. 

Cutaway View of an Installed 0807HS 

PC Board/ 
'\OP Amp 

sink, it increases thermal mass and decreases package 
temperature rise. When properly applied, the 0807HS 
will result in substantially improved low frequency 
noise performance, as shown in Figure 1. 

0807HS protects input leads from air currents 
Conditions same as Figure 1A-note improvement. 

FIGURE lB. OPA27 with Heat Sink and 0807HS. 

International Airport Industrial Park· P.O. Box 11400· Tucson. Arizona B5734· Tel. 16021 746·1111 . Twx: 910-952·1111· Cable: BBRCORp· Telex: 66·6491 

PDS-70t 
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MECHANICAL 

0060 Typ , 
0325 

DimenSions In Inches 

Finish Hard Black 
AnodIZed 

THEORY OF OPERATION 
All metals exhibit an electrical potential accompanying a 
thermal gradient. This is known as the Thompson 
thermoelectric effect. When any two dissimilar metals 
are joined, a thermocouple is formeo-the Seebeck 
effect. 

In all semiconductor packages, thermocouples are formed 
at various interfaces. In "TO-" style packages, significant 
thermocouples are formed between the gold or nickel 
plating and the Kovar leads. Thermocouples are also 
formed between the leads and the solder connections to 
the printed circuit. 

If thermal gradients are properly matched-at the ampli­
fier inputs-the thermocouple errors will cancel. In 
practice, mismatches occur. Even under laboratory con­
ditions, the errors produced can be several tenths of 
microvolts-well above the levels achievable with low 
noise amplifiers. At the output of a high gain amplifier, 
the error will appear as low frequency noise or short 
term input offset error. 

In a "TO-" package, much of the heat is conducted away 
through the leads. The resultant thermal gradient between 
the package and the printed circuit can be a major source 
of thermal error. Air currents can cool one lead more 
than another, resulting in mismatched thermal gradients. 
The 0807HS reduces these errors in two ways. It acts as a 
heat sink to lower package temperature rise and thereby 
lower the thermal gradient (see Figure 2). It also shields 
the package leads from air currents. 
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Thermal gradients can also be generated by external heat 
sources such as a nearby device with significant heat rise. 
Under severe conditions, these errors can be many times 
greater than those produced under laboratory conditions. 
To minimize these errors, the 0807HS acts as a thermal 
"short circuit," minimizing the gradient across the 
package leads. 

Finally, by increasing the thermal mass of the package, 
the 0807HS minimizes short term temperature changes 
of the package. Package temperature fluctuations pro­
duce input offset drift, which can appear as low frequency 
noise at the output of a high gain amplifier. 

INSTALLATION 
Install the 0807HS after other components have been 
installed, and the board cleaned. Align the slot of the 
heat sink with the package tab and press in place. It may 
be necessary to expand the heat sink slightly with a 
tapered tool, such as the blade of a screwdriver, to ease 
installation. The 0807HS is symmetrical and either side 
can go up. 

Of course, other sources of thermoelectric error may 
occur. Careful printed circuit layout, use of low thermal 
EMF solder, and thermal shielding of the printed circuit 
back side may be needed to achieve the desired per­
formance. 
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FIGURE 2. Temperature Rise Versus Power. 
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OTHER BURR-BROWN PRODUCTS 

COMPONENT PRODUCTS 
Burr-Brown has two component product groups whose offerings are de­
scribed in separate data books-Military Products and Power Sources. 
These products are briefly described in this section. For more information 
and a copy of these other data books, contact your local Burr-Brown 
salesperson or representative. See the inside back cover. 

HIGHER LEVEL PRODUCTS 
In addition to designing and manufacturing precision microcircuits, Burr­
Brown also excels in microelectronic-based systems used in data acquisi­
tion, signal conditioning, measurement, and control. This section contains a 
sampling of these other high-quality products. If you want additional infor­
mation, contact your local Burr-Brown salesperson or representative. 

BURR-BROWN POWER SUPPLIES AND THE 
POWER SOURCES HANDBOOK 
Burr-Brown offers a wide selection of power conversion products. Hundreds 
of standard and unique DCIDC converters ranging from DIP sizes through 
high wattage, wide-range modular packages are available. They are summa­
rized in tables on the following three pages. All of these models carry Burr­
Brown's guarantee of high quality and reliability and are included in their 

own publication, Burr-Brown Power Sources Handbook. 14 
The Burr-Brown Power Sources Handbook contains detailed Product Data 
Sheets for all of Burr-Brown's power conversion products. In addition, it 
includes supplementary data, such as an extensive selection guide, discus-
sion of the advanced reliability programs available, a glossary of power con-
version terminology, and application notes for effective use of these prod-
ucts. Information on obtaining modified and custom models is also included. 
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HIGH·ISOLATION DC/DC CONVERTERS Boldface = NEW 

Rated Isolation Rated Power 
Model Voltage (VDC) (Watts) Features 

PWR1726 3500 1.5 High Isolation 

PWR70 2000 3 Small Size 

PWR74 1500 3 Multichannel 

PWR13XX Series 1270 1 DIP Package 

PWR71 1000 3 Multichannel 

PWR72 1000 3 Wide Input Range 

PWR1 XX Series 1000 450mW General Purpose 

PWR2XX Series 1000 1.5 General Purpose 

PWR3XX Series 1000 2 Multichannel 

PWR4XX Series 1000 3 Small Size 

PWR6XX Series 1000 2 Regulated 

PWR7XX Series 1000 5 Regulated 

PWR1017 1000 3 Multichannel 

Dlp·PACKAGED DC/DC CONVERTERS Boldface = NEW 

Internal 
Model Regulation Filtering Features 

PWR11 XX Series No Yes Filtered 

PWR13XX Series No No High Isolation 

PWR59XX Series Yes Yes Filtered 

MULTICHANNEL DC/DC CONVERTERS Boldface = NEW 

Number of Rated 
Number of Outputs Per Power 

Model Channels Channel (Watts) Features 

PWR1017 4 2 3 8 Outputs 

PWR71 4 2 3 Small Size 

PWR5XX Series 4 1 or 2 4 Small Size 

PWR8XX Series 2 3 Total 5 5 ±12 or 5±15 Your 

PWR74 2 2 3 High Isolation 

PWR3XX Series 2 1 or 2 2 Small Size 

PWR53XX Series 10r2 1 or 2 15 Wide Input Range 
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LOW-NOISE DCfDC CONVERTERS Boldface = NEW 

Noise Out (mV2-e) Rated Power 
Model Typ 

PWR1546A 

PWR62XX Series 15 

PWR59XX Series 20 

PWR6XX Series 30 

PWR7XX Series 30 

PWR74 40 

PWR1726 50 

PWR11 XX Series 50 

PWRl XX Series 50 

PWR3XX Series 50 

PWR53XX Series 

PWR2XX Series 75 

PWR70 

PWR71 

PWR4XX Series 

PWR1017 

PWR72 

WIDE-INPUT-RANGE DCfDC CONVERTERS 

Model 

PWR53XX Series 

PWR72 

Input Range 
(VDC) 

9-18 

18-36 

36-72 

5-22 

REGULATED DCfDC CONVERTERS 

Regulation 
Line 

Model (%) 

PWR1546A ±0.02 

PWR6XX Series ±0.02 

PWR7XX Series ±0.02 

PWR510X ±0.02 

PWR62XX Series ±0.04 

PWR59XX Series ±0.3 

PWR53XX Series ±0.2 

Burr-Brown Ie Data Book 

Max (Watts) Features 

1.0 5 

5.2 

2 

3 

5 

100 3 

1.5 

3 

2 

2 

75 15 

1.5 

80 3 

100 3 

100 3 

100 3 

150 3 

Rated Power 
(Watts) 

Load 
(%) 

0.02 

0.04 

0.04 

0.04 

0.06 

0.4 

1.0 

15 

15 

15 

3 

Rated 
Power 
(Watts) 

5 

3 

5 

9 

5.2 

2 

15 

14-3 

Ultra-Low Noise 

ECLPower 

DIP Package 

Regulated 

Regulated 

High Isolation 

High Isolation 

DIP Package 

General Purpose 

Multichannel 

Wide Input Range 

General Purpose 

High Isolation 

Multichannel 

Small Size 

Multichannel 

Wide Input Range 

Features 

Single, Dual, & Triple Outputs 

Single, Dual, & Triple Outputs 

Single, Dual, & Triple Outputs 

Dual Outputs 

Features 

Low Noise 

General Purpose 

General Purpose 

General Purpose 

ECLPower 

DIP Package 

Wide Input Range 

Boldface = NEW 

Boldface = NEW 

Vol. 33 

~ o 
::) 
Q 
o 
a:: 
Q. 
Z ::: 
o 
a:: 
en 

I 

IX: 
a:: 
::) 
en 
a:: w 
::J: 

b 



UNREGULATED DC/DC CONVERTERS Boldface = NEW 

Rated Power Package Size 
Model (Watts) (Inches) Features 

PWR1 XX Series 450mW 1.0 x 1.0 x 0.4 General Purpose 

PWR13XX Series 1 24-pin DIP High Isolation 

PWR2XX Series 1.5 1.0 x 1.0 x 0.4 General Purpose 

PWR1726 1.5 1.2 x 1.6 x 0.4 High Isolation 

PWR11 XX Series 2 24-pin DIP Filtered 

PWR3XX Series 2 1.0 x 1.0 x 0.4 Multichannel 

PWR70 3 1.0 x 1.0 x 0.4 High Isolation 

PWR71 3 2.0 x 2.0 x 0.4 Multichannel 

PWR72 3 1.0 x 1.0 x 0.4 Wide Input Range 

PWR74 3 1.0 x 1.0 x 0.4 Multichannel 

PWR4XX Series 3 1.0 x 1.0 x 0.4 General Purpose 

PWR1017 3 2.0 x 2.0 x 0.4 Multichannel 

PWR5XX Series 4 1.2 x 1.6 x 0.4 Multichannel 

PWR8XX Series 5 1 .2 x 1.6 x 0.4 Multichannel 

DC/DC CONVERTERS BY WATTAGE Boldface = NEW 

Rated Power Package Size 
Model (Watts) (Inches) Features 

PWR53XX Series 15 2.0 x 2.0 x 0.4 Triple Output 

PWR51OX 9 2.0 x 2.0 x 0.4 Regulated 

PWR62XX Series 5.2 2.0 x 2.0 x 0.4 ECl Power 

PWR7XX Series 5 2.0 x 2.0 x 0.4 Regulated 

PWR1546A 5 2.0 x 2.0 x 0.4 Ultra-low Noise 

PWR8XX Series 5 1.2 x 1.6 x 0.4 Multichannel 
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MILITARY PRODUCTS DIVISION 
Burr-Brown's Military Products Division manufactures precision signal 
conditioning and data conversion components for use in military applica­
tions such as navigation, guidance, control, electronic counter measures., in­
telligence, and communications .. We offer a growing line of diversified 
high-reliability military products, including operational amplifiers, AID and 
D/A converters, analog multipliers, and voltage-to-frequency converters. 
Additionally, the Military Products Division is responsible for all microcir­
cuit dice sales. (For your convenience, components in this Data Book that 
are also available in military and die form are marked as such.) 

The Military Products Division manufactures its components in a facility 
separate from other Burr-Brown facilities. This separate manufacturing and 
test capability, along with Burr-Brown's microcircuit wafer manufacturing 
and thick-film facilities, are certified to the requirements of MlL-STD-976 
and MlL-STD-1772. This means that all manufacturing operations for all 
Military Products Division components -: from design, through raw mate­
rials, wafer processing, assembly and test to final product inspection, and 
shipment - are performed in strict accordance with MIL-STD-883, and full 
compliance with Appendices A and G of MIL-M-3851O. 

All monolithic and hybrid "/883B" or "/B" models are compliant to the 
requirements of the current revision of MIL-STD-883 for compliant Non­
JAN devices. Quality Conformance Inspection (QCI) is performed to the 
requirements of Methods 5005 or 5008. This is detailed in the individual 
Product Data Sheets for Military components. 

Environmental control of the manufacturing clean rooms meet or exceed the 
requirements of FED-STD-209 for particle count. ESD (electrostatic dis­
charge) procedures are fully observed by Military Products Personnel 
through every stage of material handling, product assembly, testing,. storage, 
and shipment. 

All this results in products with reliability and quality that is built-in, not 
screened from commercial lots. This provides customers with microcircuits 
that, meet the full intent of military requirements. 

In addition, custom screening, testing, and marking of standard products can 
be accommodated, such as class-S type screening, etc. Consult the Military 
Products Division or your local Burr-Brown salesperson or representative 
for additional information. 
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PERSONAL COMPUTER INSTRUMENTATION 

r-1 
&...J 

PCI·20000 SERIES: Personal Computer Instrumentation .•• 
For Data Acquisition, Test Measurement, And Control 

The new PCI-20000 gives you modular I/O you can never outgrow. Com­
ponent modularity gives you the most cost-effective, expandable PC instru­
mentation system available today-and tomorrow. The PCI-20000 is an 
exciting new generation of instrumentation for IBM and bus-compatible 
personal computers. It lets you start small and add plug-in channels and 
functions only as requirements grow. You never pay for more I/O than you 
need. 

The key is component modularity. Carrier boards plug directly into the PC 
expansion slots and provide power, communications, mounting mechanisms 
and optional digital I/O capability. Versatile I/O modules plug into the 
carrier and perform the data acquisition, test, measurement, and control 
functions your systems requires. You can choose from 15 different modules 
now, with many more planned for the future. Carriers accept two or three 
modules. A family of termination panels simplify wiring and bring ·signals 
to and from the system. 

Hundreds of possible systems can be configured now, even more later. 
Combine components now to meet exact requirements for analog and digital 
I/O, counter, timer, and pulse functions. Change components later to add 
capaeity and functions for future needs. Your system will always be at its 
optimum price/performance level. Extensive software is available. 
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HANDBOOK OF PERSONAL COMPUTER INSTRUMENTATION: 
For Data Acquisition, Test Measurement, And Control 

Contains: A tutorial section describing in practical terms, the theory and 
philosophy of using personal computer instrumentation for data acquisition, 
test, measurement, and control. 

An application section complete with dozens of diagrams, showing specifi­
cally how you can use personal computer instrumentation in more ways than 
you ever thought possible. 

Written by leading experts who design and use intelligent instrumentation 
systems, this section is the (sweet) heart of the handbook with plenty of 
down-to-earth advice about how to apply PCr. 

A software section that describes and references the wide range of packages 
that are readily available from vendors, and from software houses often 
overlooked by some firms. 

There's more. Much more. Including guides on how to configure a system 
and technical specifications for specific PCI hardware and software. Contact 
your local Burr-Brown saleperson or representative for your copy. 
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STD BUS & DATA COMMUNICATIONS PRODUCTS 

STD BUS INDUSTRIAL I/O PRODUCTS 
The Burr-Brown STD Bus products provide the most cost-effective tool for 
solving the applications-oriented problems of process control and system 
integration. 

The modularity and simplicity offered by this well-defined standard have 
led to the development of a complete line of STD Bus products. The line 
includes a disk controller and operating system, a Z80 CPU with onboard 
DMA, various memory boards, a 32-channel12-bit AID converter, two CRT 
controllers, and IEEE-488 interface card, and two types of discrete I/O 
cards. 

DATA COMMUNICATIONS PRODUCTS 
Burr-Brown Data Communications products provide the most cost-effective 
tool for solving the local data communications problems for industrial and 
institutional facilities. 

Limited distance and Fiber Optic Modems provide extension of RS-232 
ports up to several miles. In addition, electrical isolation for wire units is 
provided by transformers and optical couplers, eliminating ground loops, 
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equipment damage, and noise pickup. Surge suppression devices are inter­
nally mounted on all field inputs and outputs. The LDM422 (left) serves as 
a Limited Distance Modem and as an RS-232-to-RS-422 converter with 
multipoint capability. It has two complete high speed transmit and receive 
for data and handshake. It features lOOOV isolation and surge protection. 

Fiber optic modems offer the maximum in isolation and EMI/RFI immunity. 
The LDM80 (right) is signal powered from RS-232 ports transmits up to 
3.5km at 19.2Kbits per second. The LDM85 is a unique mUltipoint-capable 
modem with data rates to 5Mbits per second. 

Other products include: 
LDM35-Signal-Powered Limited-Distance Modem. 
LDM70-High Speed Ruggedized Industrial Modem. 
APA120-Personal-Computer-Based Protocol Analyzer. 

Expansion Expansion 

L Fiber Optic Trunk, 
Up t02.0km. 
3Mbps 

FMX800 

CPU 
1 . 
• RS-232 Ports • 

RS-232 Terminal ;!. LDM8S/LDM80 Fiber Optic Modem 
with Local Link, Up to 1 .5km 

DATA MULTIPLEXER 

32 

As illustrated above, the FMX800 fiber optic multiplexer family provides a 
three megabaud link between separate buildings and clusters of computers 
or terminal ports. A single FMX800 chassis allows up to 16 19.2Kbaud ports 
to be extended through a single pair of glass fibers. Up to three expansion 
units make the channel count 64. All channels may operate full duplex at the 
maximum RS-232.V.24 data rate of 19.2kbaud. Control signals Request To 
Send (RTS), Clear To Send (CTS), Data Set Ready (DSR), and Data 
Terminal Ready (DTR) are continuously scanned and carried through the 
trunk line to provide remote handshake capability. 
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COMPONENT TERMINALS 

WHY REINVENT AN OPERATOR INTERFACE? 

Is your rnicroprocessor-based equipment used or serviced by human beings? 
If so, you may be interested in a new line of operator interface terminals 
from Burr-Brown. The operator interface provides the way for an operator 
to setup and run equipment; it may also provide diagnostic/service access for 
a repairman. 

For most new products, the operator interface is custom designed because 
no off-the-shelf product has been available which adequately addresses this 
need. This means that engineering resources are needed, which will place an 
additional demand on already limited manpower. The availability now of 
commercial/industrial operator interfaces allows companies to concentrate 
their resources in the area of their greatest expertise, and therefore, to get the 
best return on engineering investment. 

Operator interfaces are used in a variety of equipment. There are numerous 
controller applications such as machine controllers, motor controllers, proc­
ess controllers, HV AC controllers, programmable controllers, and motion 
controllers. Other applications include operator interface for instruments, 
test machines, data acquisition systems, weighing systems, imaging sys­
tems, and medical equipment. 

Consider these issues when looking for an operator interface: 

Display 

Is it easily readable in your operating environment? 

Keyboard 

Is the tactile response appropriate for your needs? Can the keys be clearly 
marked for your application? 

Operation 

Will the units operate in a mode that is convenient in your application? 

Communications 

What interface do you need? RS-232C is a good choice for many applica­
tions. RS-422 is useful for distances of greater than 50 feet or for electrically 
noisy env,ironments. 

Package 

Will the package fit into your equipment, aesthetically and physically? Is it 
easy to mount? Does the package need to be sealed? 

Environment 

Under what conditions must the unit operate? 

Burr-Brown has recently introduced a line of operator interface terminals, 
the TM2500 and the TM2700, which use standard ASCII communications. 
They are low cost, easy-to-use, easy-to-design-in units. In many applica-
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tions it is no longer necessary to design an expensive long~lead~time custom 
operator interface. These units provide a large liquid~crystal display with a 
wide viewing angle. The terminals go through an automatic self~test every 
time power is applied. The keyboard offers excellent tactile response, 
providing a numeric keypad, six user~programmable function keys, and six 
control keys. The function keys are back-lighted under host computer 
control. They can also be programmed to transmit any sequence of up to four 
characters. Each function key has a label area adjoining it so that the user 
can easily customize each key~ 

The terminals operate in one of three modes. In character mode, a character 
is transmitted as each key is pressed. The character may be echoed to the 
display as defined. In the block mode, all characters are internally buffered 
and displayed as keys are pressed. The entire line of data is then transmitted 
when the enter key is pressed. The polled mode is the third way to operate 
these units. In the polled mode, data is entered as in the block mode; 
however, the data is not transmitted until the host processor requests it. 
Another option in this mode is to assign each terminal an address so that a 
number of terminals may be committed to the same host interface line. 

Other options include baud rate,line termination, turnaround delay, display 
viewing angle, hand check protocol, local echo, key repeat, and key click. 
All options are user selectable and stored in nonvolatile EEPROM. 

The TM2500 is available with an RS-232C interface, while the TM2700 is 
provided with an RS-422 interface. 

These microterminals provide an easy-to-use, off~the~shelf interface in 
many new equipment designs. 
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BURR-BROWN® 

IE3E:1I TM2500 
TM2700 

OEM MICROTERMINALS 

BENEFITS/FEATURES 
• MINIMIZES DEVELOPMENT TIME AND EXPENSE 
• LARGE. HIGH CONTRAST 16-CHARACTER LCD 

DISPLAY 
• OD-CHARACTER DISPLAY BUFFER 
• SIX PROGRAMMABLE BACKLIT FUNCTION KEYS 
• POSITIVE TACTILE FEEDBACK KEYBOARD 
• EASILY CUSTOMIZED LABELS 
• ADJUSTABLE VIEWING ANGLE 

DESCRIPTION 
The TM2500jTM2700 are low cost, compact, indus­
trial data entry and display terminals. They are 
designed to be used as operator panels, as well as 
service and diagnostic equipment. The terminals can 
also be used as a simple keyboard entry data collec­
tion terminal. The TM2500 and TM2700 are similar 
units, differing only in communications interface­
RS-232C on the TM2500 and RS-422 on the 
TM2700. 

Both terminals are lightweight, 10.5 ounces, and are 
enclosed within a 4.102" X 7.102" X 1.060" case. The 
terminals have six backlit programmable function 
keys. Space is provided to customize the keyboard 

• NONVOLATILE CONFIGURATION STORAGE 
• POWERUP SELF-TEST 
• ALL OPTIONS USER-SElECTABLE 

APPLICATIONS 
• OPERATOR PANEL 
• SERVICE/DIAGNOSTIC DEVICE 
• DATA COLLECTION TERMINAL 

and function keys with company logos and function 
labels. The compact size of the TM2500jTM2700 
makes them ideal for applications where space is at a 
premium. 
The TM2700 is recommended for electrically noisy 
environments, multidrop applications, and where 
communication distances of more than 50 feet. are 
required. Fifteen command sequences are used by 
the host to control these terminals. Burr-Brown's 25 
years of experience in developing and producing 
OEM products has ensured that the design of the 
TM2500jTM2700 is focused on the needs of poten­
tial and existing customers. 

International Airport Industrial Park· P.O. Box 11400· Tucson. Arizona 85734· Tel. 16021 746·1111 . Twx: 910·952-1111· Cable: BBRCORp· Telex: 66-8491 

PDS-739A 
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KEYBOARD 

A numeric keypad with six programmable function keys 
is provided for operator input. The keys are widely 
spaced for ease of entry. The silicon rubber keyboard 
provides environmental sealing with good tactile feed­
back. A unique characteristic of the keyboard is that 
each function key is backlit. The backlighting is under 
host computer control to give maximum flexibility to the 
operator. The keyboard also features key click and key 
repeat functions. If an invalid key is pressed, the terminal 
responds with an audible tone. 

DISPLAY 

The display is a 16-character LCD with large, easy to 
read characters. An 80-character display buffer with 
scroll keys allows the operator to slide the 16-character 
window across the 80-character line. The high contrast 
display on the terminals provides sufficient alphanumeric 
display capability for most panel-mount applications. 

CASE 

The case for the TM2500jTM2700 is designed for either 
surface or recessed mounting. The keyboard and display 
are sealed in the ABS plastic case so that when properly 
mounted, the terminal is protected against dust and 
moisture. 

Burr-Brown Ie Data Book 

SPECIFICATIONS 
Display. . . . . . . .. . .... .. 16-character alphanumeric LCD 

with adjustable viewing angle 
Character Size...... 0.38" (9.66mm) character height 
Display Buffer ........................... 80 characters 

Keyboard. . . . .. . . .. . . . . .. Sealed molded silicon rubber 
Scrolling Keys ........................... Two, manual 
Keypad ....................................... Numeric 
Number of Keys .................................... 24 
Operation Life ................ :. 1,000,000 operations 
Function Keys. .. . . ... . .. Six, programmable, backlit 
Indicators ............. Audible tone, flashing display, 

6 LEDs 
Communications .................. TM2500-RS-232C, 

point-to-point; TM2700-RS-422, 
multidrop up to 32 terminals 

Power ........................ 5VDC or 7.S to IOVDC at 
250mA max, TM2S00 
3S0mA max, TM2700 

Baud Rate ............................... 300, 1200, 9600 
Modes .............................. Character and block 
Operating Temperature ... O°C to +SO°C (32°F to 122°F) 
Storage Temperature .................. -20°C to +70°C 

(-4°F to +158°F) 
Dimensions .................... 4.102" X 7.102" X 1.060" 
Weight ....................................... 10.5 ounces 
Mounting.. . . . . . . . . . . . . . .. . .. Flush or surface mounted 
Case. . . . . . . . . . . .. Dust and moisture sealed ABS plastic 

ENVIRONMENTAL QUALIFICATIONS 

The following environmental qualification tests were 
performed on TM2S00jTM2700: 

Altitude. . . . . . . . . . . . . . .. SO,OOO feet nonoperational, 
IS,OOO feet operational 

Temperature Rating ......... -20°C to +70°C storage, 
O°C to +SO°C operational 

Keypad Service Life ......... One million operations 
Vibration ........... Search-S-SSHz in three planes, 

Cyciing-SS-SOO-SSHz at 3G 
Mechanical Shock ......... 30G with duration of Urns 
Radio Interference .... Meets FCC Class A compliance 
Conducted Interference .......... Meets FCC Class A 

compliance 
Radio Susceptibility ..... 2.0V per meter over 14kHz­

IOGHz in vertical or horizontal sweep 
Bench Drop Test ...... 4" or 4So pivot drop to I-S j 8"-

thick bench top 
Package Drop Test .... Certified by the National Safe 

Transit Association 
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DIGITAL SIGNAL PROCESSING 
DEVELOPMENT TOOLS & REAL·TIME PRODUCTS 

Burr-Brown's PC-based DSP development tools and products dramatically 
reduce the development cycle of new designs using digital signal process­
ing. 

First, the development tools provide an efficient, user-friendly interface for 
creating algorithms and "proving" designs on real-time hardware .. The 
component modules, then, provide a straightforward, cost-effective method 
for integrating the solution into production runs of the overall design. 
Following are just a few of the tools Burr-Brown currently offers: 

DSPlay TM _ Simulates the Design 

The DSPlay Software Package transforms the PC into a powerful Digital 
Signal Processing workstation. The package provides you with a graphic 
editor for creating block diagrams, which then translate into DSP algo­
rithms. When you have created the block diagram, or "FlowGram'" ," the 
software will then execute the algorithm and display the data at any point in 
the signal flow. 

The package features more than 70 DSP and related block functions 
including real signal acquisition. To complete the package, a utilities menu 
provides filter design programs, text editor, and DOS commands. 
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For most engineers, DSPlay offers an extremely practical tool in concepting 
and designing DSP solutions. 

nSPlay XL/32 - The Software to Emulate and Prove the Design 

The DSPlay XL/32 Software Package provides the same user interface as 
DSPlay with one notable difference-XL generates highly efficient code 
for AT&T's (WE®) DSP32 processor and, therefore, provides the way to 
quickly demonstrate or prove a design. 

Once generated in XL, the block diagram simulating the program may be 
executed in real-time by downloading it directly to Burr-Brown' s PC-based 
processor board, DSPeed 1M. The necessary ADC/DAC interface code is al­
ready present. 

In addition to filter-design programs, text editor, and DOS commands, 
DSPlay XL/32 features a built-in assembler and debugger enabling the user 
to write and include custom block functions. 

Although specifically designed to run with the DSPeed (ZPB32) board, 
DSPlay XL/32 can also be used to generate code for any DSP32 application. 

The Hardware to Execute the Design-The nSPeed Processor 

DSPeed is a PC-based DSP Floating Point Processor board capable of per­
forming complex 1024-point FFT's in less than 10ms! 

The board integrates AT&T's DSP32 Digital Signal Processor on a full-size 
PC card, increasing the PC's computing power by orders of magnitude. This 
computing power improvement, coupled with the board's two separate high­
speed buffered serial data busses and 64KB of SRAM, enable the PC to 
process signals in real-time. 

DSPeed is supplied with a software utilities program for downloading and 
executing any program written for the DSP32. The utilities allow for break­
points, and for the viewing registers, accumulators, and memory. 

The standard version of DSPeed, the ZPB32, is provided with a 2S0ns 
processor. For faster processing, a l60ns part is optionally available; Order 
part number ZPB32-HS. 

ZPBIOO - The Analog Interface 

The ZPBlOO provides low cost, real-time analog input and output. The 
board implements an input amplifier, anti-aliasing filter, IS-bit ADC , lS­
bit DAC, smoothing filter, and output filter onto a half-size PC board. The 
board features separate serial data busses for direct connection to the 
DSPeed board. With these features, the ZPB 100 is ideal for development in 
speech or telecommunications applications. 

DSPlay N, DSPeed N, FIowGramN Burr-Brown Corp. 

WE® AT&T Corp. 
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COMPONENT MODULES - COST·EFFECTIVE INTEGRATION 

ZPPIOOl- "Zero Chip Interface" High·Performance ADC 

The ZPPI001 provides a 16-bit resolution, 14-bit.linear, 150kHz ADC with 
direct connection-no glue logic required-to AT&T's Digital Signal 
Processors (DSPI6, DSP32, DSP32C). Two modules can be cascaded for 
dual-channel operation. 

ZPP2001 - "Zero Chip Interface" High.Performance DAC 

The ZPPI001 provides a 16 bit resolution, 14-bit linear, 150kHz DAC with 
direct connection-no glue logic required-to AT&T's Digital Signiil 
Processors (DSPI6, DSP32, DSP32C). Two modules can be cascaded for 
dual-channel operation. 

Other design and integration tools for the PC and other bus structures are 
currently in development. If you need to find the shortest route from DSP 
development to integration, call a Burr-Brown applications engineer at 
(602) 746-1111. 
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VMEbus BOARDS 

Analog and Digital I/O and Digital Signal 
Processing Boards for VMEbus Systems. 

Burr-Brown first introduced VMEbus products in 1983 and now manufac­
tures a comprehensive line of specialized products for the industrial instru­
mentation, control, and automation markets. Using Burr-Brown high per­
formance data conversion products (for example the ADC803) we are able 
to offer products that set new performance standards in the VMEbus market. 
When these are operated with the digital signal processing boards, a wide 
range of applications can be addressed. 

THE SYSTEM APPROACH 

We've taken a system approach in the design of the bus interface. This 
ensures software compatibility between the boards as well as giving the 
system designer a wide range of VMEbus features: 

• Configuration A24, D16, DTB slave. 
• Address block selectable within 16Mb memory space. 
• Short addressing available if required (64 bytes). 
• 7-level interrupt priority selection . 
• Full interrupt vector selection-8 lines (256 options). 
• Double Eurocard format, 160mm x 233mm. 

SUPPORT DOCUMENTATION 

Each VMEbus board is fully supported with a comprehensive operating 
manual. In addition to detailed set-up and operating instructions, the manual 
includes schematics and assembly language software written for the 68000 
processor. 
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TOP-QUALITY BURR-BROWN VMEbus PRODUCTS 

In addition to the full QC inspection of incoming components, the boards are 
subjected to a comprehensive temperature-cycled bum-in (8 cycles between 
-20°C and +50°C). 

Exhaustive tests before and after bum-in ensure that any ptob1ems are 
identified before the product leaves the factory. 

MORE INFORMATION 

You can get additional information on VMEbus products from the Industrial 
Systems Products Group by calling (602) 746-1111. 

VMEbus PRODUCTS 

Model Description 

General·Purpose Analog 110 Boards 
MPV901 32 SE/16 DIF inputs. 12-bit resolution. Optional outputs and software-programmable amplifier. 
MPV904 16 voltage outputs. 12-bit resolution. (Current output option MPV908.) 
MPV906 64 SE/32 DIF isolated input. 12-bit resolution. TIL I/O expansion module. 
MPV907 32 SEl16 DIF inputs. 12-bit resolution. TIL I/O expansion module. 

Hlgh·Performance Analog 110 Boards 
MPV911 8 inputs. 16-bit resolution. Swinging buffer RAM. 
MPV950 16 inputs. 330kHz sampling rate. 
MPV952 8 inputs. 330kHz sampling rate. Swinging buffer RAM. 
MPV954 8 outputs. 858kHz sampling rate. Dual port RAM. 

Intelligent Analog & Digital 110 Boards 
MPV940 Family 68000 controller with 512Kb DRAM. Analog and digital I/O modules and expansion boards available. 

Digital 110 Boards 
MPV902lMPV903 32-channel relay output with 0.5A or 1.5A relay contacts. 
MPV910 32-channel. 600VDC isolation. 
MPV930 48-channel TIL 1/0. Output readback. Status LEDs. 

Digital Signal Processing (DSP) Boards 
SPV100 DSP CPU Board. TMS32010 processor. Swinging buffer RAM. 
SPV120 DSP CPU Board. TMS32020 processor. Two RS-232 ports, auxiliary 1/0 ports, DMA controller, RAM, ROM, 

and EPROM. Supplied with EPROM-based monitor. 
SPV125 DSP CPU Board. TMS320C25 processor. Two RS-232 ports, auxiliary 1/0 ports, on-board DMAC, dual port 

memory supplied with EPROM-based monitor. 
MPV121 Module carrier for SPV120 analog 1/0 modules. 
MPV960 DSP CPU board. TMS3201 0 processor. 4-channel analog input, simultaneous sampling, 100kHz sampling 

rate. 
MPV990 4-channel anti-aliasing filter for MPV960. 

Software 
PSOS and VERSADOS Drivers for most boards 
DSP Applications Software 
Development Software for TMS320 CPUs 
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MULTIBUS I/O BOARDS 

Analog and Digital Input/Output Boards for IEEE-796 
Compatible Microcomputer Systems. 

Burr-Brown offers a complete selection of general-purpose and special­
function subsystem-level I/O boards for industrial, process, and laboratory 
data acquisition, monitoring, and control applications. 

OFF-THE-SHELF SYSTEM SOLUTIONS 
Burr-Brown Multibus boards can be configured into complete, high-per­
formance I/O systems quickly and economically. Results? Cost-effective 
working systems in-place or ready for market in time to meet demanding 
application and customer schedules. 

MORE INFORMATION 
You can get additional information on Multibus products from the Industrial 
Systems Products Group by calling (602) 746-1111. 

FEATURES 

• Low cost 
• Easy to program 
• Memory or I/O mapped 
• 48-hour bum-in at 70°C 
• Analog outputs 
• Relay outputs 
• Isolated discrete inputs 

Burr-Brown IC Data Book 

• Analog inputs: 
12-bit resolution 

14-19 

Software, resistor gain setting 
Low/high level signals 
High-channel density 
High speed 
Input voltage protection, isolation 
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CROSS-REF,ERENCE INFORMATION 

HOW TO USE 
The following table has been arranged for your convenience. Use it when 
you have another manufacturer's part and want to find the closest equivalent 
Burr-Brown part. Other,manufacturers are listed alphabetically, with their 
model numbers listed alphanumerically within each company name. 

We have listed has three levels of equivalency: PIP means Pin for Pin. The 
part is a true second source. FIE means Functional Equivalent. The model 
offers a very similar function and very similar performance, but is not pin 
for pin. CIP means Closest Part. The part has similar function and similar 
performance, but significant differences exist. 

When you have identified the corresponding Burr-Brown model, see if its 
Product Data Sheet is in this book by using the Model Index on the inside 
front cover. For models not included in this Data Book, request the Product 
Data Sheet from your local Burr-Brown salesperson or representative. They 
are listed on the inside back cover. 
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CROSS-REFERENCE INFORMATION 

Burr-Brown 
Company Model Model(1 ) Description Equivalency!') 

Analog Devices 433 4302 Multifunction Converter FIE 
Analog Devices 436 4204/4206 Analog Divider FIE 
Analog Devices 757 LOG100 Log Amp FIE 
Analog Devices AD OP-07 OPA27 OpAmp FIE 
Analog Devices AD OP-27 OPA27 OpAmp PIP 
Analog Devices AD OP-37 OPA37 OpAmp PIP 
Analog Devices AD101A 3508J OpAmp C/P 
Analog Devices AD171 3582 High Voltage Op Amp C/P 
Analog Devices AD202 3656 Isolation Amp FIE 
Analog Devices AD202 IS01 02/1 06 Isolation Amp C/P 

Analog Devices AD202 IS0120/121 Isolation Amp C/P 
Analog Devices AD204 IS01 02/1 06 Isolation Amp C/P 
Analog Devices AD210 3656 Isolation Amp FIE 
Analog Devices AD289 3650/56 Isolation Amp FIE 
Analog Devices AD289 IS0100 Isolation Amp C/P 
Analog Devices AD289 IS01 02/1 06 Isolation Amp C/P 
Analog Devices AD293 3656 Isolation Amp FIE 
Analog Devices AD293 IS01 02/1 06 Isolation Amp C/P 
Analog Devices AD294 3656 Isolation Amp FIE 
Analog Devices AD294 IS01 02/1 06 Isolation Amp C/P 

Analog Devices AD295 3656 Isolation Amp FIE 
Analog Devices AD346 SHC804 Sample/Hold FIE 
Analog Devices AD363 SDM854 Data Acq System C/P 
Analog Devices AD363 SDM856 Data Acq System C/P 
Analog Devices AD363 SDM85? Data Acq System C/P 
Analog Devices AD363 SDM872 Data Acq System C/P 
Analog Devices AD364 SDM873 Microperipheral C/P 
Analog Devices AD376 ADC76 AID Converter PIP 
Analog Devices AD380 OPA605 OpAmp C/P 
Analog Devices AD381 OPA606 OpAmp PIP 

Analog Devices AD382 OPA605 OpAmp C/P 
Analog Devices AD389 SHC76 Sample/Hold PIP 
Analog Devices AD503 OPA121 OpAmp PIP 
Analog Devices AD504 3510 OpAmp FIE 
Analog Devices AD506 OPA121 OpAmp PIP 
Analog Devices AD507 3508 OpAmp PIP 
Analog Devices AD509 3507 OpAmp PIP 
Analog Devices AD510 OPA27 OpAmp PIP 
Analog Devices AD515 AD515 OpAmp PIP 
Analog Devices AD517 OPA27 OpAmp FIE 

Analog Devices AD518 3507 OpAmp FIE 
Analog Devices AD521 INA101 Precision Inst Amp FIE 
Analog Devices AD524 INA101 Precision Inst Amp FIE 
Analog Devices AD524 INA102 Precision Inst Amp FIE 
Analog Devices AD524 INA110 Precision Inst Amp PIP 
Analog Devices AD532 MPY100 Analog Multiplier FIE 
Analog Devices AD533 MPY100 Analog Multiplier FIE 
Arialog Devices AD534 MPY534 Analog Multiplier PIP 
Analog Devices AD535 MPY534 Analog Divider FIE 

NOTES: (1) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance, but notpinforpin. C/P = Closest Part. Similar function and performance, with significant differences. 
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CROSS-REFERENCE INFORMATION 

Burr-Brown 
Company Model Model(t) Description EquivalencY'2) 

Analog Devices AD536 4341 RMS/DC FIE 
Analog Devices AD537 VFC32 VlF Converter C/P 
Analog Devices AD539 MPY634 Wideband Analog Multiplier ClP 
Analog Devices AD542 OPA121/3542 OpAmp FIE 
Analog Devices AD544 OPA606 OpAmp FIE 
Analog Devices AD545 OPA121/111 OpAmp PIP 
Analog Devices AD547 OPAll1 OpAmp FIE 
Analog Devices AD548 OPA111/121 FETOpAmp FIE 
Analog Devices AD549 OPA128 Op Amp. Electrometer FET FIE 
Analog Devices AD565 DAC80 D/A Converter C/P 

Analog Devices AD565 DAC85H D/A Converter C/P 
Analog Devices AD565 DAC87H D/A Converter C/P 
Analog Devices AD566 DAC80 01 A Converter C/P 
Analog Devices AD566 DAC85H D/A Converter C/P 
Analog Devices AD566 DAC87H D/A Converter C/P 
Analog Devices AD567 DAC811 D/A Converter Latched FIE 
Analog Devices AD569 DAC709 D/A Converter Latched C/P 
Analog Devices AD572 ADC84 AID Converter FIE 
Analog Devices AD572 ADC85H AID Converter FIE 
Analog Devices AD574 ADC574 AID Converter PIP 

Analog Devices AD578 ADC803 AID Converter FIE 
Analog Devices AD581 REF10 Voltage Reference C/P 
Analog Devices AD582 SHC298 Sample/Hold C/P 
Analog Devices AD582 SHC5320 Sample/Hold FIE 

Z Analog Devices AD583 SHC5320 Sample/Hold FIE 
Analog Devices AD584 REF10l Voltage Reference C/P 0 
Analog Devices AD585 SHC5320 Sample/Hold FIE i= 
Analog Devices AD587 REF10 Voltage Reference FIE « 
Analog Devices AD587 REF101 Voltage Reference FIE :e 
Analog Devices AD588 REF10l Voltage Reference C/P a: 

0 
Analog Devices AD606 INA10l Precision Inst Amp FIE LL 
Analog Devices AD611 OPA121 OpAmp FIE Z -Analog Devices AD611/214 3606 Programmable Gain IA FIE W 
Analog Devices AD611/214 PGA200/201 Programmable Gain IA FIE 0 
Analog Devices AD624 INA101 Precision Inst Amp FIE Z 
Analog Devices AD624 INA102 Precision Inst Amp FIE W 
Analog Devices AD624 INAll0 Precision Inst Amp PIP a: 
Analog Devices AD625 INA10l Precision Inst Amp FIE W 
Analog Devices AD632 MPY100 Analog Multiplier FIE LL 
Analog Devices AD633 MPY634 Analog Multiplier C/P W 

a: • Analog Devices AD642 OPA2111 OpAmp C/P CJ) 
Analog Devices AD644 OPA2111 OpAmp C/P CJ) 
Analog Devices AD647 OPA2111 OpAmp FIE 0 
Analog Devices AD648 OPA2111 FET Op Amp. Dual FIE a: 
Analog Devices AD650 VFC320 VlF Converter C/P 0 
Analog Devices AD651 VFC100 V/F Converter Synchronized PIP 
Analog Devices AD654 VFC32 VlF Converter C/P 
Analog Devices AD667 DAC811 D/A Converter Latched FIE 
Analog Devices AD683 SHC803/804 Sample/Hold FIE 

NOTES: (1) See Model Index. inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance. but not pin for pin. C/P = Closest Part. Similarfunction and performance. with significant differences. 

Burr-Brown Ie Data Book 15-3 Vol. 33 

- ----~---



CROSS-REFERENCE INFORMATION 

Burr·Brown 
Company Model Model(') Description Equlvalency(2) 

Analog Devices AD693 XTR101 Two-Wire Current Loop Transmitter FIE 
Analog Devices AD711 OPA602 FET Op Amp PIP 
Analog Devices AD712 OPA2111 Dual 711 C/P 
Analog Devices AD744 OPA605 OpAmp 
Analog Devices AD2700 REF10 Voltage Reference C/P 
Analog Devices AD2701 REF101 Voltage Reference c/P 
Analog Devices AD2702 REF101 Voltage Reference c/P 
Analog Devices AD271 0 REF10 Voltage Reference FIE 
Analog Devices AD2712 REF101 Voltage Reference C/P 
Analog Devices AD3554 3554 Op Amp. Wide Bandwidth PIP 

Analog Devices AD3B60 DACB11 D/A Converter C/P 
Analog Devices AD6012 DACBO D/A Converter C/P 
Analog Devices AD6012 DACB5H D/A Converter C/P 
Analog Devices AD6012 DACB7H D/A Converter C/P 
Analog Devices AD7501 HI-50BA MUX FIE 
Analog Devices AD7501 MPCBS MUX FIE 
Analog Devices AD7502 HI-509A MUX FIE 
Analog Devices AD7502 MPC4D MUX FIE 
Analog Devices AD7506 HI-50BA MUX PIP 
Analog Devices AD7506 MPC16S MUX PIP 

Analog Devices AD7507 HI-507A MUX PIP 
Analog Devices AD7507 MPCBD MUX PIP 
Analog Devices AD7521 DACB5H D/A Converter C/P 
Analog Devices AD7521 DAC7541A D/A Converter PIP 
Analog Devices AD7531 DACB5H D/A Converter C/P 
Analog Devices AD7531 DAC7541A D/A Converter PIP 
Analog Devices AD7541 DAC7541A D/A Converter PIP 
Analog Devices AD7542 DACB11 D/A Converter Latched C/P 
Analog Devices AD7545 DAC7545 D/A Converter Latched PIP 
Analog Devices AD7546 DAC706 D/A Converter Latched FIE 

Analog Devices AD7546 DAC707 D/A Converter Latched FIE 
Analog Devices AD754B DACB11 D/A Converter Latched c/P 
Analog Devices ADADCBO ADCBOAG AID Converter PIP 
Analog Devices ADADC84 ADC84 AID Converter PIP 
Analog Devices ADADCB5 ADCB5 AID Converter PIP 
Analog Devices ADC1103 ADCB03 AID Converter FIE 
Analog Devices ADC1130 ADC71n2 AID Converter c/P 
Analog Devices ADC1131 ADC71172 AID Converter C/P 
Analog Devices ADC1140 ADC71172 AID Converter c/P 
Analog Devices ADC1140 ADC76 AID Converter C/P 

Analog Devices ADC1140 PCM75 AID Converter C/P 
Analog Devices ADLHOO32 OPA605 OpAmp C/P 
Analog Devices ADLH0033 OPA633 Voltage Buffer FIE 
Analog Devices ADVFC32 VFC32 VlF Converter PIP 
Analog Devices ADDAC71 DAC71 D/A Converter PIP 
Analog Devices ADDAC71 DAC7001703 D/A Converter PIP 
Analog Devices ADDAC72 DAC72 D/A Converter PIP 
Analog Devices ADDAC72 DAC7001703 D/A Converter PIP 
Analog Devices ADDACBO DACBO D/A Converter PIP 

NOTES: (1) See Model Index. inside front cover. (2) PIP .. Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similarfunc\ion and performance. butnotplnforpin. C/P .. Closest Part. Similar function and performance. with signif1cantdifferences. 
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CROSS-REFERENCE INFORMATION 

Burr-Brown 
Company Model Model(') Description Equivalency!") 

Analog Devices ADDAC80 DAC80P D/A Converter PIP 
Analog Devices ADDAC85 DACS5H 01 A Converter PIP 
Analog Devices ADDAC87 DAC87H D/A Converter PIP 
Analog Devices CAV1210 ADC600 AID Converter FIE 
Analog Devices DAS1128 SDM856 Data Acq System FIE 
Analog Devices DAS1128 SDM873 Data Acq System FIE 
Analog Devices DAC1136 DAC729+0729MC D/A Converter PIP 
Analog Devices HAS-050 3554 OpAmp C/P 
Analog Devices HAS-1202 ADC803 AID Converter FIE 
Analog Devices HAS-1202A ADC803 AID Converter C/P 

Analog Devices HDS1240 DAC63 D/A Converter FIE 
Analog Devices HOS-050 3554 Op Amp, Wide Bandwidth C/P 
Analog Devices HOS-060 3554 Op Amp, Wide Bandwidth C/P 
Analog Devices HOS-100 OPA633 Buffer Amp, Wide Bandwidth PIP 
Analog Devices HOS-200 OPA633 Buffer Amp, Wide Bandwidth FIE 
Analog Devices HT0025 SHC600 Sample/Hold FIE 
Analog Devices HTC0300 SHCS03 Sample/Hold FIE 
Analog Devices HTC0300 SHCS04 Sample/Hold PIP 
Analog Devices HTSOO10 SHC600 Sample/Hold FIE 
Analog Devices SHA1A SHC85 Sample/Hold FIE 

Analog Devices SHA2A-5A SHC804 Sample/Hold FIE 
Analog Devices SHA2A-5A SHM60 Sample/Hold FIE 
Analog Devices SHA21 SHC803 Sample/Hold FIE 
Analog Devices SHC85 SHC85 Sample/Hold PIP 

Z 
Analogic MP1814 DAC70 D/A Converter FIE 0 
Analogic MP1814 DAC7001703 D/A Converter FIE ~ Analogic MP1914 DAC70 D/A Converter FIE 
Analogic MP1914 DAC7001703 01 A Converter FIE ::E 
Analogic MP6812 SDM863 Data Acq System FIE a: 
Analogic MP6812 SDM8561857 Data Acq System FIE 0 
Analogic MP6812 SDM873 Data Acq System FIE U. 
Analogic MP8014 ADC76 AID Converter FIE Z -Analogic MP8014 PCM75 AID Converter FIE W Analogic MP8016 ADC76 AID Converter FIE 0 Analoglc MP8016 PCM75 AID Converter FIE Z 
Analogic MP8116 DAC729 D/A Converter FIE W 
Analogic MP8116 DAC729 D/A Converter FIE a: 
Analogic MP8116 DAC729 D/A Converter FIE W 

U. 
Apex PA-01 OPA511 High Current o/A PIP W 
Apex PA-D2 OPA541 Fast Power Op Amp C/P a: • Apex PA-07 OPA512 High Current o/A ClP en 
Apex PA-08 3583 High Voltage O/A C/P en 
Apex PA-10 OPA512 Power Op Amp, Low Power ver PA-12 FIE 0 
Apex PA-11 OPA511 High Current O/A PIP a: 
Apex PA-12 OPA512 High Current O/A PIP 0 
Apex PA-51 OPA501 High Current O/A PIP 
Apex PA-61 OPA512 Power Op Amp, Higher V ver PA-51 C/P 
Apex PA-73 3573 High Current O/A PIP 
Apex PA-8011/2 3580181182 High Voltage Op Amp PIP 

NOTES: (1) See Model Index, inside front cover. (2) PIP a Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance, but not pin for pin. ClP = Closest Part. Similar function and performance"with significant differences. 
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CROSS-REFERENCE INFORMATION 

Burr-Brown 
Company Model Model(1) Description EquivalencY') 

Apex PA83 3583 High Voltage O/A PIP 
Apex PA84 3584 High Voltage O/A PIP 

Beckman 877-SO DAC80 D/A Converter '.' PIP 
Beckman 877-85 DAC85H DI A Converter PIP 
Beckman 877-85 DAC87H D/A Converter PIP 
Beckman 7580 DAC80 DI A Converter PIP 

Calex 175 INA101 InstAmp FIE 
Calex 176.1 INA101 InstAmp FIE 
Calex 176K INA101 InstAmp FIE 
Calex 176L INA101 InstAmp FIE 
Calex 178 INA101 InstAmp FIE 

Datel ADC-EH12B3 ADC803 AID Converter CIP 
Datel ADC-HX12B ADC84185H AID Converter PIP 
Datel ADC511 ADC601 D/A Converter FIE 
Datel ADC810/811 ADCB03 AID Converter FIE 
Datel ADCB17/B27 ADCB03 AID Converter FIE 
Datel DAC-71 DAC71 DI A Converter PIP 
Datel DAC-71 DAC70on03 01 A Converter PIP 
Datel DAC-72 DAC72 01 A Converter PIP 
Datel DAC-72 DAC700n03 DI A Converter PIP 
Datel DAC-HF12 DAC63 D/A Converter FIE 

Datel DAC-HF12B DACB12 D/A Converter C/P 
Datel DAC-HK12B DACB11 D/A Converter Latched FIE 
Datel DAC-HP16 DAC71n2 01 A Converter PIP 
Datel DAC-HP16 DAC701n03 D/A Converter PIP 
Datel DAC-HY12 DACBO 01 A Converter PIP 
Datel DAC-HZ12B DAC85H1B7H 01 A Converter PIP 
Datel DAC612 DACB11 D/A Converter Latched C/P 
Datel HDAS-B SDM857 Data Acq System FIE 
Datel HDAS-16 SDMB57 Data Acq System FIE 
Datel MDAS-BD SDMB54 Data Acq System CIP 

Datel MDAS-BD SDMB561857 Data Acq System C/P 
Datel MDAS-BD SDMB73 Data Acq System FIE 
Datel MDAS-16 SDMB72 Data Acq System C/P 
Datel MX-80B HI-50BA MUX PIP 
Datel MX-80B MPC8S MUX PIP 
Datel MX-818 MPC801 MUX PIP 
Datel MX-1606 MPC16S MUX PIP 
Datel MX1616 MPC800 MUX PIP 
Datel MXD-409 HI-509A MUX PIP 
Datel MXD-409 MPC4D MUX PIP 
Datel MXD-B07 HI-507A MUX PIP 

Datel MXD-B07 MPCBD MUX PIP 
Datel SHM-6 SHCB03/B04 Sample/Hold C/P 
Datel SHM-6 SHC5320 Sample/Hold C/P 
Datel SHM-9 SHC85 Sample/Hold C/P 
Datel SHM-9 SHC5320 Sample/Hold C/P 

NOTES: (1) See Model Index. inside front cover. (2) PIP a Pin for Pin. A true second source. FIE - Functional Equivalent Very 
similar function and performance. but not pin for pin. C/P = Closest Part. Similar function and performance. with significantdifferences, 

Burr-Brown Ie Data Book 15-6 Vol. 33 



CROSS-REFERENCE INFORMATION 

Burr·Brown 
Company Model Model(') Description Equlvalency<') 

Datel SHM-20 SHC5320 Sample/Hold PIP 
Datel SHM3601361 SHC601 Sample/Hold F/E 
Datel SHM-4S60 SHCS03 Sample/Hold C/P 
Datel SHM-4S60 SHCS04 Sample/Hold PIP 
Datel SHM-HU SHCS03 Sample/Hold C/P 
Datel SHM-HU SHCS04 Sample/Hold C/P 
Datel SHM-HU SHM60 Sample/Hold ' C/P 
Datel SHM-IC-1 SHC29S Sample/Hold C/P 
Datel SHM-IC-1 SHC5320 Sample/Hold F/E 
Datel SHM-LM-2 SHC29S Sample/Hold PIP 

DOC ADC00401 ADCS03 AID Converter F/E 
DOC ADCOO403 ADCS03 AID Converter F/E 
DOC ADC4450 ADCS03 AID Converter F/E 
DOC ADH-051 ADCS03 AID Converter C/P 
DDC ADHS516 ADCS03 AID Converter F/E 
DOC ADHS5S5 ADCS5H AID Converter PIP 
DOC ADHS5S6 ADCS5H AID Converter F/E 
DDC ADH8586 ADC87H AID Converter F/E 
DDC DAC-S DACS5H D/A Converter Latched PIP 
DOC DAC-SL DACS11 D/A Converter Latched F/E 
DOC DACS7 DACS7H D/A Converter Latched PIP 
DDC DAC02701 DACS11 D/A Converter Latched F/E 
DOC THA-0523 SHC803 Sample/Hold ' F/E 
DOC THA-0523 SHCS04 Sample/Hold PIP 

Elantek EL2003 OPA633 Voltage Buffer PIP Z 
Elantek EL2007 OPA541 Fast Power Amp C/P 0 

i= 
Harris HA-2400 OPA201 OpAmp C/P <C 
Harris HA-2420 SHC5320 Sample/Hold C/P :: 
Harris HA-2425 SHC5320 Sample/Hold C/P a: 
Harris HA-2500 3507 OpAmp F/E 0 
Harris HA-2510 3507 OpAmp F/E LL 
Harris HA-2520 3507 OpAmp PIP Z 
Harris HA-2539 OPA605 OpAmp C/P W 
Harris HA-2540 OPA605 OpAmp C/P 0 Harris HA-2541 OPA605 OpAmp C/P Z 
Harris HA-2542 OPA605 OpAmp C/P W 

a: 
Harris HA-2600 3507 OpAmp C/P W 
Harris HA-2620 350S OpAmp PIP LL 
Harris HA-2630 3553 Buffer C/P W 
Harris HA-2640/45 OPA445 Op Amp. High Voltage. Low Current C/P a: • Harris HA-2650 OPA2111 OpAmp C/P rJ) 
Harris' HA-4156 OPA404 OpAmp C/P rJ) 
Harris HA-4741 OPA404 OpAmp C/P 0 
Harris HA-5002 OPA633 Voltage Buffer C/P a: 
Harris HA-5033 OPA633 Voltage Buffer PIP 0 
Harris HA-5062 OPA2111 OpAmp C/P 

Harris HA-5064 OPA404 OpAmp F/E 
Harris HA-50S2 OPA2111 OpAmp F/E 

NOTES: (1) See Model Index. inside front cover. (2) PIP = Pin for Pin. A true second source. F/E = Functional Equivalent. Very 
similar function and performance. but not pin for pin. C/P - Closest Part. Similar function and performance. with significant differences. 
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Company Model Model(') Description Equivalency<2l 

Harris HA-5084 OPA404 OpAmp FIE 
Harris HA-5100 OPASOS OpAmp C/P 
Harris HA-5102 OPA2111 OpAmp C/P 
Harris HA-51 04 OPA404 OpAmp FIE 
Harris HA-5110 3551 OpAmp FIE 

Harris HA-5112 OPA2111 OpAmp C/P 
Harris HA-5114 OPA404 OpAmp FIE 
Harris HA·513/·35 OPA27 OpAmp FIE 
Harris HA·5141 OPA21 OpAmp C/P 
Harris HA-5142 OPA2111 OpAmp C/P 
Harris HA-5144 OPA404 OpAmp C/P 
Harris HA·5147 OPA37 OpAmp FIE 
Harris HA-51SO OPAS02 Op Amp, Fast FET FIE 
Harris HA·5170 OPA111 OpAmp FIE 
Harris HA·5180 OPA111 OpAmp PIP 

Harris HA-5190 OPASOS OpAmp C/P 
Harris HA-S320 SHCS320 Sample/Hold PIP 
Harris HA-S330 SHC803 Sample/Hold C/P 
Harris HA-OP07 OPA27 OpAmp FIE 
Harris HA-OP27 OPA27 OpAmp PIP 
Harris HA-oP37 OPA37 OpAmp PIP 
Harris HI-SOS HI·SOSA MUX PIP 
Harris HI-50S MPC1SS MUX PIP 
Harris HI·S07 HI·507A MUX PIP 
Harris HI-S07 MPC8D MUX PIP 

Harris HI-S08 HI-508A MUX PIP 
Harris HI-508 MPC8S MUX PIP 
Harris HI·509 HI-S09A MUX PIP 
Harris HI-509 MPC4D MUX PIP 
Harris HI-S1S MPC800 MUX PIP 
Harris HI-S18 MPC801 MUX PIP 
Harris HI-S74A ADCS74A AID Converter PIP 
Harris HI·S74A ADCS74A AID Converter PIP 
Harris HI-5660 DAC80 D/A Converter C/P 
Harris HI·56S0 DAC85H167H D/A Converter C/P 

Harris HI·5680 DAC80 D/A Converter PIP 
Harris HI·5680 DAC80 D/A Converter PIP 
Harris HI-5685 DAC8SH D/A Converter PIP 
Harris HI-5687 DAC87H D/A Converter PIP 
Harris HI-5690 DAC80 D/A Converter C/P 
Harris HI·5695 DAC8SH187H D/A Converter C/P 
Harris HI·S811 DAC811 D/A Converter PIP 
Harris HI-DAC16 DAC71172 D/A Converter FIE 
Harris HI·DAC1S DAC7001703 D/A Converter FIE 
Harris LF353 OPA2111 OpAmp PIP 
Harris LM118 3S07 OpAmp C/P 

Hybrid DAC331 DAC7541A D/A Converter FIE 
Hybrid DAC336·12 DAC811 O/A Converter Latched FIE 

NOTES: (1) See Model Index, inside front cover. (2) PIP - Pin for Pin. A true second source. FIE. Functional Equivalent. Very 
similar function and performance, but not pin for pin. C/P .. Closest Part. Similar function and performance, with significant differences. 
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Hybrid DAC347 DAC7541A D/A Converter FIE 
Hybrid DAC377 DAC729 D/A Converter C/P 
Hybrid DAC391 DACB12 D/A Converter C/P 
Hybrid DAC9332-16 DAC70B1709 D/A Converter Latched FIE 
Hybrid DAC9349 DACBO DI A Converter C/P 
Hybrid DAC9377 DAC705/707 D/A Converter Latched FIE 
Hybrid HS346 SHCB5 Sample/Hold C/P 
Hybrid HS346 SHC5320 Sample/Hold C/P 
Hybrid HS3120 DACBll D/A Converter Latched FIE 

Hybrid HS3160 DAC7001703 D/A Converter C/P 
Hybrid HS3B60 DACBll D/A Converter Latched FIE 
Hybrid HS7541 DAC7541A D/A Converter PIP 
Hybrid HS7545 DAC7545 D/A Converter Latched PIP 
Hybrid HS933B DACBll DI A Converter Latch ed FIE 
Hybrid HS9377 DAC707 DI A Converter Latch ed FIE 
Hybrid HS937B DAC707 D/A Converter Latched FIE 
Hybrid HS941 0 SDMB72 Data Acq System C/P 
Hybrid HS9576 ADC76 AID Converter PIP 
Hybrid HSDACBO DACBO D/A Converter PIP 

Hybrid HSDACB7 DACB7H D/A Converter PIP 
Hybrid HSDACB7 DACBll D/A Converter FIE 

Hytek HY6110 PGA200 Precision Prog Gain Amp C/P 
Hytek HY6110 PGA100/102 Precision Prog Gain Amp C/P 

Z 
Intech AD1201 ADC601 AID Converter FIE 0 

i= 
Intersil AD7521 DAC7541A D/A Converter PIP <l 
Intersil AD7531 DAC7541A DI A Converter PIP :E 
Intersil AD7541 DAC7541A D/A Converter PIP a: 
Intersil ICHB515 OPA541 PowerOpAmp C/P 0 
Intersil ICL7l34 DAC70BI709 D/A Converter Latched C/P U. 
Intersil ICL7145 DAC705/707 D/A Converter Latched C/P Z 
Intersil ICL7146 DACBll D/A Converter Latched C/P W 
Intersil ICL7605/06 INA102 Precision Inst Amp FIE 0 
Intersil ICL7605/06 INA10l Precision Inst Amp FIE Z 
Intersil IH510B HI-50BA MUX PIP W 

a: 
Intersil IH510B MPCBS MUX PIP W 
Intersil IH5l0B MPCBOl MUX FIE U. 
Intersil IH5110-15 SHC29B Sample/Hold C/P W 
Intersil IH520B HI-507A MUX PIP a: • Intersil IH520B MPC4D MUX PIP en 
Intersil IH520B MPCBOl MUX FIE en 
Intersil IH6l0B HI-50BA MUX PIP 0 
Intersil IH610B MPCBS MUX PIP a: 
Intersil IH610B MPCB01. MUX FIE 0 
Intersil IH6116 HI-506A MUX PIP 

Intersil IH6l16 MPC16S MUX PIP 
Intersil IH6ll6 MPCBOO MUX FIE 

NOTES: (1) See Model Index. inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance. butnotpinforpin. C/P= Closest Part. Similar function and performance. with significantdifferences. 
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Intersil IH6216 HI-507A MUX PIP 
Intersil IH6216 MPCSD MUX PIP 

LTC LF155A OPA156A OpAmp PIP 
LTC LF156A OPA156A OpAmp PIP 
LTC LH2106A OPA2111 OpAmp C/P 
LTC LM101A 3510 OpAmp C/P 
LTC LM107 3510 OpAmp ClP 
LTC LM10S OPA21 OpAmp C/P 
LTC LM11S 3507 OpAmp FIE 
LTC LT118A 3507 OpAmp FIE 
LTC LT1001 OPA27 OpAmp FIE 
LTC LT1002 OPA2111 OpAmp C/P 

LTC LT1007 OPA27 OpAmp PIP 
LTC LT1008 OPA21 OpAmp C/P 
LTC LT1010 OPA633 Voltage Buffer C/P 
LTC LT1012 OPA21 OpAmp C/P 
LTC LT1013 OPA2111 OpAmp C/P 
LTC LT1014 OPA404 Quad Op Amp C/P 
LTC LT1019XX-10 REF10 Voltage Reference C/P 
LTC LT1021 REF10 Voltage Reference FIE 
LTC LT1022 OPA606 OpAmp PIP 
LTC LT1023 OPA606 OpAmp C/P 

LTC LT1024 OPA2111 OpAmp C/P 
LTC LT1028 OPA27 OpAmp 
LTC LT1037 OPA37 OpAmp PIP 
LTC LT1055 OPA606 OpAmp PIP 
LTC LT1056 OPA606 OpAmp PIP 
LTC LT1057 OPA2111 Dual Op Amp, FET C/P 
LTC LT1058 OPA404 Quad Op Amp, FET FIE 
LTC OP05 OPA27 OpAmp FIE 
LTC OP07 OPA27 OpAmp FIE 
LTC OP15 OPA606 OpAmp PIP 

LTC OP16 OPAe06 OpAmp PIP 
LTC OP27 OPA27 OpAmp PIP 
LTC OP37 OPA37 OpAmp PIP 
LTC OP227 OPA2111 OpAmp CIP 
LTC OP237 OPA2111 OpAmp CIP 
LTC REF-01 REF10 Voltage Reference FIE 

Maxim AD565 DACSO D/A Converter CIP 
Maxim AD7521 DAC7541A D/A Converter PIP 
Maxim AD7531 DAC7541A D/A Converter PIP 
Maxim AD7541 DAC7541A D/A Converter PIP 
Maxim AD7541 A DAC7541A D/A Converter PIP 
Maxim AD7545 DAC7545 D/A Converter PIP 
Maxim AM6012 DACSO D/A Converter ClP 
Maxim BB3553 3553 Voltage Buffer PIP 
Maxim BB3554 3554 Op Amp, Wide Bandwidth PIP 
Maxim HI-0506 HI-50SA MUX PIP 

NOTES: (1) See Model Index, inside front cover. (2) PIP - Pin for Pin. A true second source. FIE - Functional Equivalent. Very 
simllarfunction and performance, but not pin for pin. CIP = Closest Part. Similar function ~ performance, with significant differences. 
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Maxim HI-0509 HI-50BA MUX PIP 
Maxim LH0101 OPA541 PowerOpAmp C/P 

Maxim MAX35B HI-50BA MUX PIP 
Maxim MAX359 HI-509A MUX PIP 

Micro Networks DACHK DAC811 01 A Converter Latch ed FIE 
Micro Networks MN0300A SHC803/804 Sample/Hold FIE 
Micro Networks MN375/376 SHC803/B04 Sample/Hold FIE 
Micro Networks MN379 SHC600 Sample/Hold FIE 
Micro Networks MN574A ADC574A AID Converter PIP 
Micro Networks MN2020 PGA100/102 Precision Prog Gain AMP C/P 
Micro Networks MN2020 PGA200 Precision Prog Gain AMP C/P 
Micro Networks MN3300 DAC71172 D/A Converter PIP 
Micro Networks MN3300 DAC700/703 D/A Converter PIP 
Micro Networks MN3310 DAC71172 D/A Converter PIP 

Micro Networks MN3310 DAC7001703 D/A Converter PIP 
Micro Networks MN3660 DAC811 01 A Converter Latch ed C/P 
Micro Networks MN3850 DACB5H/B7H D/A Converter PIP 
Micro Networks MN3860 DACB11 D/A Converter Latched FIE 
Micro Networks MN5200 ADCB4/B5H AID Converter FIE 
Micro Networks MN521 0-14 ADCB4/B5 AID Converter FIE 
Micro Networks MN5245 ADCB03 AID Converter FIE 
Micro Networks MN5245/46 ADC601 AID Converter FIE 
Micro Networks MN52BO/B2 ADC71172 AID Converter C/P 
Micro Networks MN5290/91 ADC76 AID Converter C/P Z 

0 
Micro Networks MN5610 ADCB4/B5H AID Converter FIE i= 
Micro Networks MN71 00 SDMB72 Data Acq System FIE « 
Micro Networks MN7130 MP22132 Microperipheral FIE ~ 
Micro Networks MN7150 SDMB73 Data Acq System FIE a: 
Micro Networks MN7150 SDMB72 Data Acq System FIE 0 
Micro Networks MNADCBO ADCBO AID Converter PIP LL 
Micro Networks MNADCB4/B5 ADCB4/B5H AID Converter PIP Z -Micro Networks MNADC87 ADCB7H AID Converter PIP W 
Micro Networks MNDACBO DACBO D/A Converter PIP 0 
Micro Networks MNDAC80 DACBOO D/A Converter PIP Z 

W 
Micro Networks MNDAC85 DAC85H/B7H D/A Converter PIP a: 
Micro Networks MNDAC87 DACB7H 01 A Converter PIP W 
Micro Networks MNDACBB DAC811 D/A Converter Latched FIE LL 

W 
Micro Power Systems MP574 ADC574A AID Converter PIP a: 

I 
Micro Power Systems MP7506 HI-506A MUX PIP en 
Micro Power Systems MP7506 MPC16S MUX PIP en 
Micro Power Systems MP7507 HI-507A MUX PIP 0 
Micro Power Systems MP7507 MPCBD MUX PIP a: 
Micro Power Systems MP750B HI-50BA MUX PIP 0 
Micro Power Systems MP750B MPCBS MUX PIP 
Micro Power Systems MP7509 HI-509A MUX PIP 
Micro Power Systems MP7509 MPC4D MUX PIP 
Micro Power Systems MP7531 DAC7541A D/A Converter PIP 

NOTES: (1) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similarfunction and performance, but notpinforpin. C/P = Closest Part. Similar function and performance, with significantdifferences. 
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Micro Power Systems MP7541 A DAC7541A D/A Converter PIP 
Micro Power Systems MP7542 DAC7545 D/A Converter Latched C/P 

Micro Power Systems MP7545 DAC7541A DI A Converter PIP 
Micro Power Systems MP7616 DAC7001703 D/A Converter C/P 
Micro Power Systems MP7621 DAC7541A D/A Converter PIP 
Micro Power Systems MP7622 DAC7545 D/A Converter Latched CIP 
Micro Power Systems MP7623 DAC7541A D/A Converter PIP 
Micro Power Systems MP9331-16 DAC7081709 D/A Converter Latched FIE 
Micro Power Systems MP9377-16 DAC7051707 D/A Converter Latched FIE 
Micro Power Systems REF10 REF10 Voltage Reference PIP 

National Semiconductor AD7521 DAC7541A DI A Converter PIP 
National Semiconductor AD7531 DAC7541A D/A Converter PIP 
National Semiconductor ADC10S0 ADCSO AID Converter PIP 
National Semiconductor ADC12S0 ADCSO AID Converter PIP 
National Semiconductor DAC120S DACS11 DI A Converter Latched FIE 
National Semiconductor DAC121S OAC7541A D/A Converter FIE 
National Semiconductor DAC1219 OAC7541A 01 A Converter FIE 
National Semiconductor DAC1230 OACS11 O/A Converter Latched FIE 
National Semiconductor OAC12S0 OACSO 01 A Converter PIP 
National Semiconductor OAC12S0 OACSO O/A Converter PIP 

National Semiconductor OAC12S5 OACS5H/S7H O/A Converter PIP 
National Semiconductor OAC1286 OACSO O/A Converter PIP 
National Semiconductor OAC12S7 OACS5H1S7H 01 A Converter PIP 
National Semiconductor LF155A OPA156A OpAmp PIP 
National Semiconductor LF156A OPA156A OpAmp PIP 
National Semiconductor LF157A OPA606 OpAmp FIE 
National Semiconductor LF198-398 SHC29S Sample/Hold PIP 
National Semiconductor LF351 OPA156A OpAmp PIP 
National Semiconductor LF353 OPA2111 OpAmp C/P 
National Semiconductor LF400C OPA606 OpAmp FIE 

National Semiconductor LF411 OPA602 OpAmp PIP 
National Semiconductor LF412A OPA2111 OpAmp FIE 
National Semiconductor LF441 A OPA121 OpAmp 'FIE 
National Semiconductor LF442A OPA2111 OpAmp FIE 
National Semiconductor LF444A OPA404 OpAmp PIP 
National Semiconductor LF1150S HI-50SA MUX PIP 
National Semiconductor LF11509 HI-509A MUX PIP 
National Semiconductor LF13741 OPA121 OpAmp PIP 
National Semiconductor LHOO02 3553 Buffer C/P 
National Semiconductor LHOO03 3507 OpAmp C/P 
National Semiconductor LHOO04 35S0 OpAmp C/P 
National Semiconductor LHOO05 OPA605 OpAmp C/P 
National Semiconductor LHOO22 OPA121 OpAmp PIP 
National Semiconductor LH0023 SHC29S Sample/Hold C/P 
National Semiconductor LHOO24 3551 OpAmp FIE 
National Semiconductor LH0032 OPA605 OpAmp C/P 
National Semiconductor LH0033 OPA633 Voltage Buffer FIE 
National Semiconductor LH0042 OPA121 OpAmp PIP 

, National Semiconductor LH0043 SHC29S Sample/Hold C/P 

NOTES: (1) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance, but not pin for pin. CIP = Closest Part. Similar function and performance, with significantdifferel'lces. 
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National Semiconductor LH0044 OPA27 OpAmp FIE 
National Semiconductor LH0052 OPA111 OpAmp PIP 

National Semiconductor LH0053 SHCB5 Sample/Hold FIE 
National Semiconductor LH0053 SHC5320 Sample/Hold C/P 
National Semiconductor LH0063 3553 OpAmp FIE 
National Semiconductor LHOOB4 PGA200/201 Precision Prog Gain AMP FIE 
National Semiconductor LHOOB6 PGA1 00/1 02 Precision Prog Gain AMP FIE 
National Semiconductor LH0101 OPA541 High-Current Op Amp C/P 
National Semiconductor LH740A OPA121 OpAmp PIP 
National Semiconductor LH2011 OPA2111 OpAmp C/P 
National Semiconductor LH2101A OPA2111 OpAmp C/P 
National Semiconductor LH210BA OPA2111 OpAmp C/P 

National Semiconductor LH4001 OPA633 Voltage Buffer C/P 
National Semiconductor LM11 OPA21 OpAmp C/P 
National Semiconductor LM12 OPA541 High Current Op Amp C/P 
National Semiconductor LM101A 3510 OpAmp C/P 
National Semiconductor LM107 3510 OpAmp C/P 
National Semiconductor LM10BA OPA21 OpAmp C/P 
National Semiconductor LMl12 3510 OpAmp C/P 
National Semiconductor LM11B 3507 OpAmp C/P 
National Semiconductor LM131/331 VFC32 V IF Converter C/P 
National Semiconductor LM143 35BO OpAmp C/P 

National Semiconductor LM144 35BO OpAmp C/P 
National Semiconductor LM15BAl35B OPA2111 OpAmp C/P Z 
National Semiconductor LM163 INA101 Precision Inst Amp FIE 0 
National Semiconductor LM163 INA102 Precision Inst Amp FIE i= 
National Semiconductor LM216A OPA21 OpAmp C/P « 
National Semiconductor LM363 INA101HP Precision Inst Amp FIE :5 
National Semiconductor LM607 OPA27/37 OpAmp CIP IX: 
National Semiconductor LM675 OPA511 High Current Op Amp C/P 0 
National Semiconductor LM709A 3507 OpAmp C/P LL 
National Semiconductor LM725A 3510 OpAmp FIE Z 

National Semiconductor LM747A OPA2111 OpAmp C/P W 
0 National Semiconductor LM748 3510 OpAmp C/P Z 

National Semiconductor LMB37 OPA404 OpAmp,Quad C/P W 
National Semiconductor LM155B OPA2111 OpAmp C/P IX: 
National Semiconductor LM2904 OPA2111 OpAmp C/P W 
National Semiconductor LMC660 OPA404 CMOS Quad C/P LL 

W 
PMI AMP-01 INA101 Precision Inst Amp FIE IX: 

I 
PMI AMP-01 INA102 Precision Inst Amp FIE en 
PMI AMP-OS INA110 Precision Inst Amp FIE en 
PMI MUXOB HI-50BA MUX PIP 0 
PMI MUXOB MPCBS MUX PIP IX: 
PMI MUX16 HI-506A MUX PIP 0 
PMI MUX16 MPC16S MUX PIP 
PMI MUX24 HI-509A MUX PIP 
PMI MUX24 MPC4D MUX PIP 
PMI MUX28 HI-507A MUX PIP 

NOTES: (1) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similarfunction and performance, but not pin for pin. C/P = Closest Part. Similar function and performance, with significant differences. 
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PMI MUX28 MPC8D MUX PIP 
PMI OP-01 OPA606 OpAmp C/P 

PMI OP-04 OPA2111 OpAmp C/P 
PMI OP-05 OPA27 OpAmp FIE 
PMI OP-06 OPA37 OpAmp C/P 
PMI OP-07 OPA27 OpAmp FIE 
PMI OP-08 OPA111 OpAmp C/P 
PMI OP-10 OPA2111 OpAmp CIP 
PMI OP-12 OPA21 OpAmp FIE 
PMI OP-14 OPA2111 OpAmp C/P 
PMI OP-15 OPA606 OpAmp PIP 
PMI OP-16 OPA606 OpAmp PIP 

PMI OP-17 OPA606 OpAmp FIE 
PMI OP-20 OPA21 OpAmp C/P 
PMI OP-21 OPA21 OpAmp PIP 
PMI OP-27 OPA27 OpAmp PIP 
PMI OP-37 OPA37 OpAmp PIP 
PMI OP-41 OPA111 OpAmp, FET FIE 
PMI OP-42 OPA602 FET Op Amp, Fast FIE 
PMI OP-43 OPA111 OpAmp, FET FIE 
PMI OP-50 OPA27 OpAmp C/P 
PMI OP-77 OPA27 Op Amp, Precision Bipolar C/P 

PMI OP-80 OPA128 Op Amp, Electrometer FET FIE 
PMI OP-90 OPA21 Op Amp, Micropower C/P 
PMI OP-207 OPA2111 OpAmp C/P 
PMI OP-215 OPA2111 OpAmp C/P 
PMI OP-220 OPA2111 OpAmp C/P 
PMI OP-221 OPA2111 Op Amp, Dual Low Power C/P 
PMI OP-227 OPA2111 Op Amp, Dual OP-27 C/P 
PMI OP-400 OPA404 QuadOpAmp C/P 
PMI OP-420 OPA404 Op Amp, Quad Low Power C/P 
PMI OP-421 OPA404 Op Amp, Quad Low Power C/P 

PMI OP-470 OPA404 Quad Low Noise Op Amp C/P 
PMI PM108A OPA21 OpAmp FIE 
PMI PM155A OPA156A OpAmp PIP 
PMI PM156A OPA156A OpAmp PIP 
PMI PM157A OPA606 OpAmp FIE 
PMI PM725 OPA27 OpAmp FIE 
PMI PM747 OPA2111 OpAmp C/P 
PMI PM2108A OPA2111 OpAmp C/P 
PMI PM7541 DAC7541A D/A PIP 
PMI PM7545 DAC7545 D/A PIP 
PMI PM8012 DAC8012 D/A PIP 
PMI REF10 REF10 Voltage Reference PIP 
PMI SMP-10 SHC298 Sample/Hold FIE 
PMI SMP-11 SHC298 Sample/Hold FIE 
PMI SMP-81 SHC5320 Sample/Hold C/P 

Raytheon LM101A 3510 OpAmp C/P 

NOTES: (1) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE", Functional Equivalent. Very 
similar function and performance, but not pin for pin. C/P = Closest Part. Similar fu nction and performance, with significant differences. 
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Raytheon LM358 OPA2111 OpAmp C/P 
Raytheon OP-05 OPA27 OpAmp FIE 
Raytheon OP-07 OPA27 OpAmp FIE 
Raytheon OP-27 OPA27 OpAmp PIP 
Raytheon OP-37 OPA37 OpAmp PIP 
Raytheon OP-47 OPA37 OpAmp FIE 
Raytheon RC714 OPA27 OpAmp PIP 
Raytheon RC747 OPA2111 OpAmp C/P 
Raytheon RC1458 OPA2111 OpAmp C/P 

Raytheon RC2041 OPA2111 OpAmp C/P 
Raytheon RC2043 OPA2111 OpAmp C/P 
Raytheon RC3078 OPA21 OpAmp C/P 
Raytheon RC4136 OPA404 OpAmp C/P 
Raytheon RC4153 VFC320 VIF Converter C/P 
Raytheon RC4156 OPA404 OpAmp C/P 
Raytheon RC4558 OPA2111 OpAmp C/P 
Raytheon RC4559 OPA2111 OpAmp C/P 
Raytheon RC4560 OPA2111 OpAmp C/P 
Raytheon RC4562 OPA2111 OpAmp C/P 

Raytheon RC4739 OPA2111 OpAmp C/P 
Raytheon RC5532 OPA2111 OpAmp C/P 
Raytheon RC5534 OPA37 OpAmp FIE 

Siliconix DG506 HI-506A MUX PIP 
Siliconix DG506 MPC16S MUX PIP Z 
Siliconix DG507 HI-507A MUX PIP 0 
Siliconix DG507 MPC8D MUX PIP j:: 
Siliconix DG508 HI-508A MUX PIP « 
Siliconix DG508 MPC8S MUX PIP == Siliconix DG509 HI-509A MUX PIP a: 
Siliconix DG509 MPC4D MUX PIP 0 
Sprague VLN-3755 OPA2541 Power Op Amp, Dual C/P U. 

Z 
Teledyne-Philbrick 1480 3583 High Voltage O/A PIP W 
Teledyne-Philbrick TP4002 DAC71172H D/A Converter FIE 0 
Teledyne-Philbrick TP4002 DAC701/703 D/A Converter FIE Z 
Teledyne-Philbrick TP4160 ADC10HT AID Converter FIE W 
Teledyne-Philbrick TP4855 SHC803 Sample/Hold FIE a: 
Teledyne-Philbrick TP4860 SHC803 Sample/Hold FIE W 
Teledyne-Philbrick TP4860 SHC804 Sample/Hold PIP U. 
Teledyne-Philbrick TPADC85 ADC84/85H AID Converter PIP W 
Teledyne-Philbrick TPADC87 ADC87H AID Converter PIP a: • (/) 
VTC VA033 OPA633 Voltage Buffer, Wideband PIP (/) 

0 
Zeltex ADA160Q DAC729 D/A Converter FIE a: 
Zeltex ZAD354 DAC71172 D/A Converter FIE 0 
Zeltex ZAD71 00 ADC803 AID Converter FIE 
Zeltex ZAD7400 ADC76 AID Converter FIE 
Zeltex ZAD8000 DAC70BH D/A Converter FIE 
Zeltex ZAD8000 DAC700/702 D/A Converter FIE 

NOTES: (I) See Model Index, inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very. 
similarfunction and performance, but not pin for pin. C/P = Closest Part. Similarfunction and performance, with significant differences .. 
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Burr·Brown 
Company Model Model<') Description Equlvalency(2) 

Zeltex Z0354 OAC71172 01 A Converter FIE 
Zeltex Z0354 OAC700/702 O/A Converter FIE 
Zeltex Z0364 OAC71172 01 A Converter FIE 
Zeltex Z0364 OAC701/703 01 A Converter FIE 
Zeltex Z0384 OAC71172 O/A Converter FIE 
Zeltex Z0384 OAC7011703 01 A Converter FIE 
Zeltex Z0394 OAC71172 O/A Converter FIE 
Zeltex Z0394 OAC701/703 01 A Converter FIE 
Zeltex ZOA160 OAC729 01 A Converter FIE 

NOTES: (1) See Model Index. inside front cover. (2) PIP = Pin for Pin. A true second source. FIE = Functional Equivalent. Very 
similar function and performance. but not pin for pin. CIP = Closest Part. Similar fu nction and performance. with significant differences. 
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BURR-BROWN INTERNATIONAL SALES OFFICES & 
SALES REPRESENTATIVES 

AUS'IIIALIA HUlaARY IIIIIIWAY TAIWAN 
Kenelo: (AUSn p~ Lid Si", Bektronikelemenle, GmbH HelroElektronnikNS Alpha Precision Instrumentation Corporation 
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FAX. 61-3-560-1804 Fad. Republic 01 Germany T.147-2-107300 FAX 886-2-507-7185 
TLX 79035703 KENLEC Tel 49-911-60-7014 FAX' 47-2-1116546 TLX 785 25138 APIC 

FAX' 49-911-6lH!862 TLX 856 76205 HEFRO N 
AmIlIA TlX. 841623486 SIEX 0 THAIlAND 
Burr-Brown Research, GesmbH PORTUW M1Crotronics Associates Pte ltd 

. Senefeld~gassell INDIA Cnstaiomca 8 Lorong Bakar Batu 
A-ll00VIOnna Onole Services & Consultants, Pvt Ltd Components de RadiO e TelOYlsao, LOA 03-01, Kolam Ayer Industnal Park 
Tel 43-222-626371 PO Box 21120 Rua Bemardlm Ribeiro, 25 RIC 010. e EsQ SmQaporo-l334 
FAX' 43·222~72295 4, Kur~ Industrial Estate ll00LlSboa Tel' 85-748-1835 
TLX 847134n7BBWA Ghatkopar, Bombay 400 886 Tel. 351-1-534831 or 540314 FAX 66-743-3065 

Tel. 91-22-512-2973 FAX 351-1-561755 TLX. 786 34929 MI CRO 
BEUlUM TlX. 95311721020SC IN TLX 83264119 CRISTA P 
Burr-Brown InlematlOnal N V TURKEY 
Cophenlaanl18 IIIDDIIESIA SIRBAPDRE Bure Electronics & Machinery Corp 
8-1180 Brussels Mlcrotromcs AsSOCiates Pte ltd MICfotroOiCS AssoCiates Pte LId Bankalar, Okcumusa cad no 54 
Tel: 32-2-3474430 8 Lorong BakarBatu B Lorong Bakar Batu Menevse Han Kat 4 Karakoy, Istanbul 
FAX'32-2-34359B9 03-01, Ko~m Ayer Industnal Park OHll, Kolam Ayer Industnal Park Tel 90-1-153-5465 
TLX 846 62805 Smgapore-1334 Smgapore-l334 FAX 90-1-153-5468 

Tel 66-74B-1835 Tel 66-748-1835 TLX 821 25883 BUEM TR 
CAIIAIIA FAX 65-743-3065 FAX. 66-743-3065 
Allan Crawford AssocIOtes TLX 786 34929 MICRO TLX 78634929MICRO UNITED KINGDOM 
5835 Coopers Ave Burr-Brown InternatIOnal ltd 
MlSslSSluga,Ont L4V1Y2 ISRAEL SOUTH AFRICA 1 MllilIOldHouse 
Tel. 416.f19O-2010 Racom Electromcs Co. Lid Advanced Semiconductor DovlCes (P~) Lid Woodshots Meadow, Watford 
FAX 416-890-1959 PO Box 21120 PO Box 2944 Hertlordsh"e WOl 8YX 
TLX 06961234 Tel-Avrv61210 Johannesburg-2000 Tel 44-92333837 

Tel 972-3-491922 Tel 27-802-5820 FAX 44-92333979 
OENMARtC FAX 972-3-491576 FAX' 27-802·4593 TLX 651 922481 BB WFOG 
MER-ELNS TLX' 92233808 RACEL IL TLX 960 428201 SA 
Vad Klaedebo 18 UNITED MEXICAN STATES 
Ko-2970 Hoarsholm ITALY SOUTH KOREA (Components only) 
Tel' 45·2-57-1000 Burr-Brown InternailOnal S R.L OyangCorporallOn OlCopel, S A de C V 
FAX' 45-2-57-2299 V"Zante14 CPO Box 3285 Tochtll365 Fracc Ind 
TlX. 855 37360 MEREL OK 20138Mllano Sun Jm Bldg 164, Angukdong Sn AntoniO Azcapotzalco 

Tel. 39-2-506522B Chongrogu, Seoul-110 C P 02760 MeXICO, 0 F 
FIIIIAIID FAX. 39-2-504709 Tel 82-2-732-8031 Tel 52-5-561-3211 
PerelOy TLX' 843 316246 B BROWN I FAX 82-2-732-8049 FAX 52-2-561-1279 
Kehak~a6 TLX 78722679 OYCORP K TLX 3831773790 OICOME 
SF.()5830Hyvinkea3 JAPAN 
101.358-14-21600 Burr-Brown Japan Ud SPAIN WEST GERMANY 
FAX' 358-14-21609 2F, Natural House Bldg Umtro",cs,SA Burr-Brown International GmbH 
TLX 85715117 PEREL SF 14-156-Chome, Akasaka Torre de Madnd W"decher S~asse 26 

Mlnato-ku, 10kyo 107 Planta12, 0I1Clna9 0-7024 Fllderstadt 1 
FRAICE Tel: 81-3-5868141 Madnd-28008 Tel 49-711-701025 
Burr-Brown Inlemalional S.A FAX: 81-3-5822940 Tel 34-1-242-5204 FAX 49-711-706341 
18 Avenue Outartre FAX' 34-1-248-4228 TLX 841177111257 
F-78150 I.e Chesnay MALAYSIA TlX' 831 46786 UTRON E 
Tel: 33-1-9543558 Microtro",cs AsSOCiates PIe Ltd YUGOSlAVIA 
FAX: 33-1-39512484 B Lorong BakOI Batu SWEDEN Elektrotehna LJubllana Do Junel 
TlX: 842 696372 F BURBRWN 03-01, Kolam Ayer Indu~nal Park Burr-Brown International A B TOld EOas 

Smgaporo-l334 19461 Upplands Vasby 61000 Llubllana PoljOnska25 
IREEIi Tel' 66-74B-1835 Kanalvegen 5 Tel 33-61-329745 
Macedonian Electronics, S.A FAX' 85-743-3065 Tel: 46-76093010 TLX' 86231767 YU EllAS 
POBox 10240 TLX. 786 34929 MICRO FAX 46-78094362 
54110 Thessaloniki - Hellas TLX. 85414489 BBIAB S 
Tet·3I).31-306-800 NETHERlANDS 
TlX: 883 412584 MAE!. GR Burr-Brown International B V. SWITZERlAND 

PO Box 7735 Burr-Brown A G. 
HDRBKOIa 1117ZLSchiphoi WemQartenslrasse9 
Schmidt & Co. (HI<) Ltd Tel. 31-2Q-470590 CH8803 Rueschhkon Zunch 
18th Floor, Great Eagle Cen~e FAX' 31-20-470357 Tel'41-1-7240928 
23 Harbour Road TlX. 84413024 B BWN NL FAX 41-1-7240410 
Wanch" TLX. 845 59880 BUBR CH 
lei: 582-6-8330222 HEW ZEAIAIID 
FAX' 582-5-8918754 Northrop Instruments & Systems lid 
TlX: 7BO 74766 SCHMC HX Privale Bag, 12 Kenl Sired 

New Market, Auckland 
Tel: 64-9-587-037 
FAX 64-9-587-276 
TLX 791 21570 THERMAL 
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Burr-Brown eorporation 
International Airport Industrial Park 

-------1 
Street Address: 
6730 S-:-Tucson-Blvd, ------­
Tucson. AI. 85706 

fIIailing Address: 
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Tel: (602) 746-1111 
TWX: 910-952=.1 111-- --__ ___, 
Cable: BBRCORP 
Telex: 66·649 
FAX: (602) 889-1510 
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