
















































































































































































































































































































































































































































































2kCl 2kCl 

(a) "G" Package (b) "M" Package 

FIGURE 3. Test Circuit-Bum-In and Operating Life Test. 

4.4 Quality conformance inspection. Groups A and B inspection of MIL-STD-883, method 5005, class B, are 
performed on each inspection lot. Group C and D inspections of MIL-STD-883, method 5005, class B are performed as 
required by MIL-STD-883. A report of the most recent group C and D inspections is available from Burr-Brown. 

4.4.1 Group A inspection. Group A inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5005, and as specified in Table II herein. 

4.4.2 Group I! insp\;ctioiJ.. Gi"uup D inspcctiuii C0iiSists of tlie test SUtgi0UpS a.uu. LTeD viLluc;s �~�l�l�U�W�1�J� lu iv1iL-STD-
883, method 5005, class B. 

4.4.3 Group C inspection. Group C inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5005, and as follows: 

a. Operating life test (MIL-STD-883, method 1005) conditions: 
(I) Test condition B. 
(2) Test circuit is shown in Figure 3. 
(3) TA = +125°C minimum. 
(4) Test duration is 1000 hours minimum. 

,b. End point electrical parameters are specified in Table II. 

4.4.4 Group D. Group D inspection consists of the test subgroups and LTPD values shown in MIL-STD-883, method 
5005, end point electrical parameters. 

4.4.5 Inspection of packaging. Inspection of packaging shall be in accordance with MIL-M-3851O. 

4.5 Methods of examination and test. Methods of examination and test are specified in the appropriate tables. 
Electrical test circuits are as prescribed herein or in the referenced test methods of MIL-STD-883. 

4.5.1 Voltage and current. All voltage values given are referenced to the external zero reference level of the supply 
voltage. Currents given are conventional current and positive when flowing into the referenced terminal. 

5. PACKAGING 

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-3851O. 

6. NOTES 

6.1 Notes. The notes specified in MIL-M-3851O are applicable to this specification. 
6.2 Intended use. Microcircuits conforming are intended for use in applications where the use of screened parts is 
required or desirable. 

6.3 Ordering Data. The contract or purchase order should specify the following: 

a. Complete part number (see paragraph 1.2). 
b. Requirement for certificate of compliance, if desired. 

6.4 Microcircuit group assignment. These microcircuits are assigned to Technology Group D as defined in MIL-M-
38510, Appendix E. 

6.5 Electrostatic sensitivity. CAUTION-these microcircuits may be damaged by electrostatic discharge. Precautions 
should be observed at all times. 

207 



7.0 ELECTRICAL PERFORMANCE CURVES 
(Typical at +25°C unless otherwise specified.) 
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8. APPLICATION INFORMATION 

8.1 Description. The INAIOI is a three-amplifier device which provides all the desirable characteristics of a premium 
performance instrumentation amplifier. In addition, it has features not normally found in integrated circuit 
instrumentation amplifiers. See simplified schematics in Figure 2. 

The input section (AI and A2) incorporates high performance, low drift amplifier circuitry. The amplifiers are 
connected in the noninverting configuration to provide the high input impedance (101°0) desirable in the instrumentation 
amplifier function. The offset voltage and offset voltage versus temperature are low due to the monolithic design, and 
are improved even further by state-of-the-art laser-trimming techniques. 

The output section (A3) is connected in a unity-gain difference amplifier configuration. A critical part of this stage is the 
matching of the four 10kO resistors which provide the difference. These resistors must be initially well matched and the 
matching must be maintained over temperature and time in order to retain excellent common-mode rejection. 

8.2 Using the INAIO!. Figure 4 shows the simplest configuration of the INAJO!. The gain is set by the external resistor, 
RG, with a gain equation of G = I + (40kl RG). The reference and TCR of RG contribute directly to the gain 
accuracy and drift. 

For gains greater than unity, resistor RG is connected externally. At high gains, where the value of RG becomes small, 
additional resistance (i.e., relays, sockets) in the RG circuit will contribute to a gain error. Care should be taken to 
minimize this effect. 

8.3 Typical applications. Many applications of instrumentation amplifiers involve the amplification of low-level 
differential signals from bridges and transducers such as strain gauges, thermocouples, and RTD's. Some of the 
important parameters include common-mode rejection (differential cancellation of common-mode offset and noise), 
input impedance, offset voltage and drift, gain accuracy, linearity, and noise. The INAIOI accomplishes all these with 
high precision. 

I 
I 
I 

I This circuit may be used as a replacement 
I for the single potentiometer. It will adjust 
I offset and leave drift unchanged. 
L..:----------:l0.3I1A 

Optional I • 
Offset 
Adjust I 

I 
I 100kO 

+Vcc 

I 
I 
I 
I I This circuit may be used as a replacement 
I for the single potentiometer. It will adjust 
I offset and leave drift unchanged. 
L-____ --~;;;.:lO.311.A 

Offset I 
Adjust I 

+vcc 

i l~nI L-L_2. __ _ ~ __ L __ 
Tantalum +Vcc +vcc 

(a) "Goo Package (b) "MOO Package 

FIGURE 4. Basic Circuit Configuration. 
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I::IURR-BROWN® 

113131 OPA111/8838 SERIES 
OPA111VM/883B OPA111VM 

REVISION NONE 
APRIL,1987 

Low Noise Precision O//e'® Military 
OPERATIONAL AMPLIFIER 

FEATURES 
• FULLY COMPLIANT MIL-STD-883 PROCESSING 
• LOW NOISE: 100% tested, 8nV/v'ifz max at 10kHz 
• LOW BIAS CURRENT: 2pA max 
• LOW OFFSET: 500pV max 
• LOW DRIFT: 10pV/oC max 
• HIGH OPEN-LOOP GAIN: 114dB min 
• HIGH COMMON-MODE REJECTION: 90dB min 

DESCRIPTION 
The OPAlil/883B is a precision monolithic dielec­
trically-isolated FET (O;/el') operational ampli­
fier. Outstanding performance characteristics allow 
its use in the most critical instrumentation applica­
tions. The /883B versions are fully compliant to the 
requirements of MIL-STD-883. 

Noise, bi,as current, voltage offset, drift, open-loop 
gain, common-mode rejection, and power supply 
rejection are superior to BIFET® amplifiers. 

Dire'S Burr-Brown Corp., BIFET8 National Semiconductor Corp. 

APPLICATIONS 
• PRECISION INSTRUMENTATION 
• DATA ACQUISITION 
• TEST EQUIPMENT 
• OPTOELECTRONICS 
• RADIATION:HARD EQUIPMENT 

Very low bias current is obtained by dielectric 
isolation with on-chip guarding. 
Laser-trimming of thin-film resistors gives very low 
offset and drift. Extremely low noise is achieved 
with new circuit design techniques (patented). A new 
cascode design allows high precision input specifi­
cations and reduced susceptibility to flicker noise. 

Standard 741 pin configuration allows upgrading of 
existing designs to higher performance levels. 

International Airport Industrial Park· P.O. Box 11400· Tucson. Arizona 85734· Tel. 16021 746·1111 : Twx: 91(1.952·1111· Cable: BBRCORp· Telex: 66·6491 

PDS-735 
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1. SCOPE 

DETAILED SPECIFICATION 
MICROCIRCUITS, LINEAR 

LOW NOISE PRECISION O//e'® OPERATIONAL AMPLIFIER 
MONOLITHIC, SILICON 

1.1 Scope. This specification covers the detail requirements for a precision low noise dielectrically-isolated (Dire') 
operational amplifier 

1.2 Part Number. The complete part number is as shown below. 

OPAlll V 

T l 
Basic model 

number 
Grade 

(see 1.2.1) 

M 

l 
Package 

(see 1.2.3) 

J883B 

T 
Hi-Rei product 

designator (see 1.2.2) 

1.2.1 Device type. The device is a single precision dielectrically-isolated (Dire') low noise operational amplifier. 
One electrical performance grade (V) is provided. The V grade offers specifications and operation over the "MIL" 
temperature range (-55°C to +125°C). Electrical specifications are shown in Table I, and electrical tests are shown in 
Tables II and III. 

1.2.2 Device class. The device class is similar to the class B product assurance level as defined in MIL-M-3851O. The 
!Ii-Rcl product dcsiguatoi' portiuii of thi; part iiuiiitcf distiiiguishcs the prodiict aiiiiUl'iiu~c level as lulluws: 

Hi-Rei product 
designator Requirements 

J883B Standard model, plus 100% MIL-STD-883 class B screening, with 5% PDA, plus quality 
conformance inspection (QCI) consisting of groups A and B performed on each inspection 
lot, plus groups C and D performed as required by MIL-STD-883. 

(none) Standard model including 100% electrical testing. 

1.2.3 Case outline. The case outline is A-I (8-lead, TO-99) as defined in MIL-M-3851O, Appendix C 'and is shown in 
Figure 1. The case is metal and is conductive. 

~:=1 

t-1i 1=+-1 
DIM 

Saot;n. IIIII I 
Plane --it..- 0 

NOTE: Leads in true position 
within .010" (.25mm) R at MMC 
at seating plane. 

FIGURE 1. Case Outline (TO-99) Package Configuration. 

1.2.4 Absolute maximum ratings: 

Supply voltage +Vcc . 
Input voltage range 
Differential input voltage 
Internal power dissipation 
Output short circuit duration 
Storage temperature range 
Temperature (soldering lOs) 
J unction temperature 

1.2.5 Recommended op.erating conditions. 

Supply voltage 
Ambient temperature range 

±18VDC 
±18VDCl! 
±36VDCl! 
500mW 
continuous to power supply common only 
-65°C to + 165°C 
+300°C 
TJ= +175°C 

±15VDC 
-55°C to +125°C 

lIFor supply voltages less than ±18VDC the absolute maximum input voltage is equal to +18V > VIN > -Vee -6V. 
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A 
B 
C 
D 
E 
F 
G 
H 
J 
K 

L 
M 
N 

INCHES MILLIMETERS 
MIN . MAX MIN MAX 
.335 .370 8.51 9.40 
.305 .335 7.75 8.51 
.165 .185 4.19 4.70 
.016 .021 0.41 0.53 
.010 .040 0.25 1.02 
.010 .040 0.25 1.02 
.200 BASIC 5.08 BASIC 
.028 .034 0.71 0.86 
.029 .045 0.74 1.14 
.500 12.7 
.110 .160 2.79 4.06 
45 0 BASIC 45° BASIC 
.095 ,105 2.41 2.67 



1.2.6 Power and thermal characteristics 

Package 

8-lead can 

Case outline 

Figure I 

2. APPLICABLE DOCUMENTS 

Maximum allowable power dissipation 

500mW 

2.1 The following form a part of this specification to the extent specified herein. 
SPECIFICATION 

MILITARY 
MIL-M-3851O-Microcircuits, general specification for. 

STANDARD 
MILITARY 

MIL-STD-883-Test methods and procedures for microcircuits. 

3. REQUIREMENTS 

MaximumOJC 

60°C/W 

3.1 General. Burr-Brown uses production and test facilities and a quality and reliability assurance program adequate 
to ensure successful compliance with this specification. 

3.1.1 Detail sRecifications. The individual item requirements are specified herein. In the event of conflicting 
requirements, the order of precedence will be the purchase order, this specification, and then the reference documents. 

3.2 Design, construction and pl!ysical dimensions. 

3.2.1 Packa~, metals, and other materials. The package, metal surfaces, and other materials are in accordance with 
MIL-M-3851O. 

3.2.2 Design documentation. The design documentation is in accordance with MIL-M-3851O. 
3.2.3. Internal conductors and internal lead wires. The internal conductors and internal lead wires are in accordance 
with MIL-M-3851O. 

3.2.4. Lead material and finish. The lead material and finish is in accordance with MIL-M-38510 and is 
solderable per MIL-STD-883, method 2003. 

3.2.5 Die thickness. The die thiCkness is in accordance with MIL-M-38510. 

3.2.6 Physical dimensions. The physical dimensions are in accordance with paragraph 1.2.3 herein and are shown in 
Figure 1. 

3.2.7 Circuit diagram and terminal connections. The circuit diagram and terminal connections are shown in Figure 2. 

Case and Substrate 

Trim 
10kCl 

Trim 10kCl 

"Patented 

2kCl 

~----~--------~----{4 

-Vee 

(a) Circuli Diagram 

Substrate and Case 

-In 

-Vee 

(b) Terminal Connections 

FIGURE 2. Circuit Diagram and Terminal Connections. 

3.2.8 Glassivation. The microcircuit dice are glassivated. 
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3.3 Electrical p'erformance characteristics. The electrical performance characteristics are specified in Table I and apply 
over the full operating ambient temperature range of -55°C to + l25°C unless otherwise specified. 

TABLE I. Electrical Performance Characteristics. 
All characteristics at -55°C:5 TA :5 +125°C, ±Vcc = 15VDC, pin 8 connected to ground unless otherwise specified. 

OPA111VM/883B 
OPA111VM 

CHARACTERISTICS SYMBOL CONDITIONS 1/ MIN TYP MAX UNITS 

GAIN 

Open-Loop R,=2kn } T. = +25'C 114 dB 
Voltage Gain Avs Vo = ±10V. F = OHz -55'C:5 T.:5 +125'C 110 dB 

RATED OUTPUT 

Voltage VoP R, = 2kn ±10 V 
Current 10 ±5 mA 
Output Resistance Ro DC. Open Loop T. = +25'C 100 n 
Load Capacitance Stability C, Gain =+1 T. = +25'C 1000 pF 
Short Circuit Current los To Ground ±10 mA 

DYNAMIC RESPONSE 

Bandwidth BW Unity Gain-Small Signal T. = +25'C 2 MHz 
Bandwidth 'BW Full Power T. =+25'C 16 kHz 
Slew RAte SR R:. = 2~Q, \!~ - =10'.' Tn -+~5°C 1 Vlji" 
Setlling Time (0.1%) Ts G = -1. R, = 2kn. 10V step T. = +25'C 6 ps 
Settling Time (0.01%) Ts G = -1. R, = 2kn. 10V step T. =+25'C 10 pS 

Overload Recovery 21 T. Gain =-1 T. =+25'C 5 ps 

INPUT OFFSET VOLTAGE W 
Initial Offset V,o VeM =OVDC T.= +25'C -500 +500 pV 
Temperature Sensitivity DVlo V,o (T.) - V,o (+25'C) 

AT -55:5 T.:5 +125'C -10 +10 pV/'C 
vs Power Supply PSRR Vee = ±10Vee = ±18VDC T. = +25'C -31 +31 pVIV 

-55:5 T.:5 +125'C -50 +50 pVIV 

INPUT BIAS CURRENT;)j 

Initial ~ias I" VCM=O T.=+25'C -2 +2 pA 
vs Supply Voltage -55°C :S TA :5 +125°C -4100 +4100 pA 

INPUT OFFSET CURRENT ;)j 

Initial Offset 100 VCM = 0 T.=+25'C -1.5 +1.5 pA 
-55'C:5 T.:5 +125'C -3100 +3100 pA 

INPUT IMPEDANCE 

Differential Z,o T.=+25'C 10" 111 nil pF 
Common-Mode ZICM T. = +25'C 10" 113 nil pF 

INPUT NOISE 

Voltage eN fo = 10Hz T. =+25'C 80 nVlv'Hz 
fo = 100Hz T.= +25'C 40 nVlv'Hz 
.10= 1kHz TA = +25°C 1.5 nVlv'Hz 
fo = 10kHz T. = +25'C 8 nVlv'Hz 
f. = 10Hz to 10kHz T.= +25'C 1.2 pVrms 

Current iN f. = 0.1Hz to 10Hz T.= +25'C 7.5 fA, p-p 
fo = 0.1Hz thru 20kHz T.= +25'C 0.4 fAlv'Hz 

INPUT VOLTAGE RANGE 

Common-Mode V.eM T.= +25'C ±10 V 
Common-Mode Rejection CMRR V'N = ±10V T. = +25'C 90 dB 

-55'C:5 T.:5 +125'C 86 dB 

POWER SUPPLY 

Rated Voltage Vee ±15 VDC 
Voltage Range ±5 ±18 VDC 

. Quiescent Current 10 ±3.5 mA 

TEMPERATURE RANGE (ambient) 

Operating -55 +125· 'C 
Storage -65 +150 'C 

1/ Optimum device performance is characterized in a reduced ambient light environment. 
21 Overload recovery is defined as the time required for the output to return from saturation to linear operation following the removal of a 50% input 

overdrive signal. 
'J/ Offset voltage. offset current, and bias current are measured with units fully warmed up. 
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3.4 Electrical test reHuirements. Electrical test requirements are shown in Table II. The subgroups of Table III which 
constitute the minimum electrical test requirements for screening, qualification, and quality conformance inspection, 
are specified in Table II. 

TABLE II. Electrical Test Requirements. 
The individual tests within the subgroups appear in Table III. 

MODELS 

MIL-STD-BB3 REQUIREMENTS OPAll1VM/BB3B OPAll1VM 

Interim electrical parameters (pre burn-in, method 5004) I' 1 

Final electrical test parameters (method S004) 1. 2. 3. 4. S, 6, 7 I, 2, 3, 4, S, 6, 7 

Group A test requirements (method SOOS) 1. 2. 3. 4. S, 6, 7 -
Group C and D end pOint electrical parameters (method 5005) 1 -

'PDA appfies to subgroup 1 (see 4.3d). 

TABLE III. Group A Inspection. 

LIMITS 

MIL-STD-8B3 CONDITIONS 
OPAll1VM/BB3B 

METHOD OR ±Vee = ±ISVDC 
OPAll1VM 

SUBGROUP SYMBOL EQUIVALENT unless otherwise specified MIN MAX UNITS 

1 V,o 4001 VeM = OVDC -SOO +SOO /1V 
TA = +2S'C I" 4001 -2 +2 pA 

1'0 4001 -1.S +1.S pA 
PSRR Vee = ±10VDC to ±18VDC -31 +31 /1VIV 
CMRR 4003 V'N = ±10V 90 dB 

±Icc 10 = OmA ±3.S mA 
los ±10 mA 

2 DVlo 4001 VeM = OVDC -10 +10 /1V/'C 
TA = +12S'C I" 4001. -4100 +4100 pA 

100 4001 -3100 +3100 pA 
PSRR Vee = ±10VDC to ±IBVDC -SO +SO /1VIV 
CMRR 4003 V'N = ±10V 8S dB 

±Icc 10 =OmA ±3.S mA 
los ±1O mA 

3 DVlo 4001 VCM = OVDC -10 +10 /1V1'C 
TA = -SS'C I" 4001 -4100 +4100 pA 

100 4001 -3100 +3100 pA 
PSRR Vee = ±10VDC to ±IBVDC ±50 /1VIV 
CMRR 4003 V'N = ±10V B6 dB 
±Icc 10= OmA ±3.5 mA 
los ±10 mA 

4 ±Vop RL = 2kO ±10 V 
TA= +2S'C Avs 4004 RL22kO 114 • dB 

S ±Vop RL = 2kO ±10 V 
TA = +12S'C Avs 4004 RL22kO 110 dB 

6 ±Vop RL = 2kO +10 V 
TA = -SS'C Avs 4004 RL22kO 110 dB 

7 SR 4002 Vo = ±10V. RL = 2kO 1 VI/1s 
TA = +25'C eN fo = 10Hz BO nVJF!z 

fo = 100Hz 40 nVJRZ 
fo = 1kHz 15 nVJRZ 

fo = 10kHz 8 nVJRZ 
f. = 10Hz to 10kHz 1.2 pVrms 

BWFP 16 kHz 

3.5 Marking,. Marking is in accordance with MIL-M-3851O. The following marking is placed on each microcircuit as a 
minimum: 

a. Part number (see paragraph 1.2) 
b. Inspection lot identification code 11 
c. Manufacturer's identification ( iU~E;r ) 

jJ A 4-digit code, indicating year and week of seal. and a 4- or 5-digit lot identifier are marked on each unit. 
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d. Manufacturer's designating symbol (CEBS) 
e. Country of origin 
f. Electrostatic sensitivity identifier (tl) 

3.6 WorkmanshiQ. These microcircuits are manufactured, processed, and tested in a workmanlike manner. Work­
manship is in accordance with good engineering practices, workmanlike instructions, inspection. and test procedures 
and training, prepared in fulfillment of Burr-Brown's product assurance program. 

3.6.1 Rework provisions. Rework provisions, including rebonding for the "/883B" product designation, are in 
accordance with MIL-M-3851O. 

3.7 Traceability. Traceability for the "/883B" product designation is in accordance with MIL-M-3851O. Each 
microcircuit is traceable to the production lot and to the component vendor's component lot. 

3.8 Product and process change. Burr-Brown will not implement any major change to the design, materials, 
construction, or manufacturing process which may affect the performance, quality, or interchangeability of the 
microcircuit without full or partial requalification. 

3.9 Screening. Screening for the "/883B" Hi-Rei product designation is in accordance with MIL-STD-883, method 
5004, class B, except as modified herein. 

Screening for the standard model includes Burr-Brown QC4118 internal visual inspection, stabilization bake, fine leak, 
gross leak, constant acceleration (condition A), temperature cycle (condition C), and external visual per MIL-STD-
883, method 2009. 

Pui' the "/0030" product designation, all microcircuits will have passed the screening requirements prior to 
qualification or quality conformance inspection. 

3.10 Qualification. Qualification is not required. See paragraph 4.2 herein. 

3.11 Quality conformance inspection. Quality conformance inspection, for the "/883B" product designation, is in 
accordance with MIL-M-38510, except as modified in paragraph 4.4 herein. The microcircuit inspection lot will have 
passed quality conformance inspection prior to microcircuit delivery. 

4. PRODUCT ASSURANCE PROVISIONS 

4.1 Sampling and inspection. Sampling and inspection procedures are in accordance with MIL-M-3851O and MIL­
STD-883, method 5005, except as modified herein. 

4.2 Qualification. Qualification is not required unless specifically required by contract or purchase order. When so 
required, qualification will be in accordance with the' inspection routine of MIL-M-3851O, paragraph 4.4.2.1. The 
inspections to be performed are those specified herein for groups A, B, C, and D inspections (see paragraphs 4.4.1, 
4.4.2, 4.4.3, and 4.4.4). 

Burr-Brown has performed and successfully completed qualification inspections as described above. The most recent 
report is available from Burr-Brown. 

4.3 Screening. Screening for the "/883B" Hi-Rei product designation is in accordance with MIL-STD-883, method 
5004, class B, and is conducted on all devices. The following criteria apply: 

a. Interim and final test parameters are specified in Table II. 

b. Burn-in test (MIL-STD-883, method lOIS) conditions: . 

(I) Test condition B. 
(2) Test circuit is Figure 3. 
(3) TA = +125°C minimum. 
(4) Test duration. is 160 hours minimum. 

c. Percent defective allowable (PDA). The PDA, for "/883B" product designation only, is five percent and 
includes both parametric and catastrophic failures from group A, subgroup I test, after cool-down as final 
electrical test in accordance with MIL-STD-883, method 5005, and with no intervening electrical measure­
ments. If interim electrical parameter tests are performed prior to burn-in, failures resulting from preburn-in 
screening failures may be excluded from the PDA. If interim electrical parameter tests .are omitted, all 
screening failures shall be included in the PDA. The verified failures of group A, subgroup I, after burn-in are 
used to determine the percent defective for each manufacturing lot, and the lot is accepted or rejected based 
onPDA. 

d. External visual inspection need not include measurement of case and lead dimensions. 
4.4 Quality conformance insp'ection. Groups A and B inspections of MIL-STD-883, method 5005, class B, are 
performed on each inspection lot. Groups C and D inspections of MIL-STD-883, method 5005, class B are performed 
as required by MIL-STD-883. . 
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A report of the most recent group C and D inspections is available from Burr-Brown. 

4.4.1 Group A inspection. Group A inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method SOOS, and as specified in Table II herein. 

4.4.2 Group B inspection. Group B Inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method SOOS, class B. 

4.4.3 Group C inspection. Group C inspection consists of the subgroups and LTPD values shown in MIL-STD-883, 
method 100S, class B, and as follows: 

a. Operating life test (MIL-STD-883, method 100S) conditions: 

(I) Test condition B. 
(b) Testcircuit is Figure 3. 
(3) TA = +12SoC minimum. 
(4) Test duration is 1000 hours minimum. 

b. End point electrical parameters are specified in Table II herein. 

R, 
100kO 

+15VDC 

R, 
lkO 

FIGURE 3. Test Circuit, Burn-In and Operating Life Test. 

4.4.4 Group D inspection. Group D inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method SOOS. 

4.4.5 Inspection of packaging. Inspection of packaging shall be in accordance with MIL-M-38SIO. 

4.S Methods of examination and test: Methods of examination and test are specified in the appropriate tables. 
Electrical test circuits are as prescribed herein or in the referenced test methods of MIL-STD-883. 

4.S.1 Voltage and current. All voltage values given, except the input offset voltage (or differential voltage) are 
referenced to the external zero reference level of the supply voltage. Currents given are conventional current and 
positive when flowing into the referenced terminal. 

S. PACKAGING 

S.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38SI0. 

6. NOTES 

6.1 Notes. The notes specified in MIL-M-38SIO are applicable to this specification. 

6.2 Intended use. Microcircuits conforming to this specification are intended for use in applications where the use of 
screened parts is required or desirable. 
6.3 Ordering data. The contract or purchase order should specify the following: 

a. Complete part number (see paragraph'1.2). 
b. Requirement for certificate of compliance, if desired. 

6.4 Microcircuit group assignment. These microcircuits are assigned to Technology Group E with a microcircuit group 
number of 61 as defined in MIL-M-38SI0, Appendix E. 
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6.5 Electrostatic sensitivity. CAUTION-these microcircuits may be damaged by electrostatic discharge. Precautions 
should be observed at all times. 

7. ELECTRICAL PERFORMANCE CURVES. 
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8. APPLICATION INFORMATION 

50 

Time (115) 

8. I Offset voltage adjustment. Although the OPAlllj883B Series has a low initial offset voltage (500ji V), some 
applications may require external nulling of this small offset. Figure 4 shows the recommended circuit for adjustment 
of the offset voltage. External offset voltage adjustment changes the laser-adjusted offset-voltage temperature drift 
slightly. The drift will change approximately 0.3jiVjOC for every 100jiV of offset adjustment. 

3 

±iomv Typical 
Trim Range 

'10kO to lMO 
Trim Potentiometer 

-Vee (100kO Recommended) 

FIGURE 4. Offset Voltage Trim. 

8.2 Guarding and shielding. The ultra-low bias current and high input impedance of the OPAlllj883B Series are 
well,suited to a number of stringent applications; however, careless signal wiring of printed circuit board layout can 
degrade circuit performance several orders of magnitude below the capability of the OPAlllj883B Series. 

As in any situation where high impedances are involved, careful shielding is required to reduce "hum" pickup in input 
leads. If large feedback resistors are used, they should also be shielded along with the external input circuitry. 
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Leakage currents across printed circuit boards can easily exceed the amplifier's bias current of the OPAlll/ 883B Series. 
To avoid leakage problems, it is recommended that the signal input lead of the OPAIlI/883B Series be wired to a Teflon'· 
standoff. If the OPAIlI/883B Series is to be soldered directly.into a printed circuit board, utmost care must be used in 
planning the board layout. A "guard" pattern should completely surround the two amplifier input leads and should be 
connected to a low input impedance point which is at the signal input potential. 

The amplifier case should be connected to any input shield or guard via pin 8. This insures that the amplifier itself is 
fully surrounded by guard potential, minimizing both leakage and noise pickUp. Figure 5 illustrates the use of the 
guard. The resistor R3 shown in Figure 5 is optional. It may be used to compensate effects of very large source 
resistances. However, note that its use would also increase the noise due to the thermal noise of R3. 

8.3 Additional application information. Additional application information is presented in the commercial OPAIl! 
data sheet. 

Inverting Amplifier 

Noninverting Amplifier 

*R3 may be used to compensate 
for very large source resistances. 

Input ()------+--+-I 

(R, X R,) + (R, + R,) 
must be low impedance. 

Follower 

Board layout for input guarding 
with TQ-99 package. 

FIGURE 5. Connection of Input Guard. 

Teflon" E.1. du Pont de Nemours and Company. 
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BURR-BROWN® 

IElElI OPA501/883B SERIES 
OPAS01VM/8838 
OPAS01VM 

OPAS01UM/8838 
OPAS01UM 

High Current, High Power Military 
OPERATIONAL AMPLIFIER 

FEATURES 
• WIDE SUPPLY RANGE. ±10Vto ±40V 
• HIGH OUTPUT CURRENT. ±10A Peak 
• HIGH OUTPUT POWER. 260W Peak 
• LOW DC THERMAL IMPEDANCE: 2.2°C/W 

• MIL·STD·BB3 SCREENING 

DESCRIPTION 
The OPA501 is a high power operational amplifier. 
Its high current output stage delivers ±IOA, yet the 
amplifier is unity-gain stable and it can be used in 
any operational amplifier configuration. The 260W 
peak output capability allows the OPA501 to drive 
loads (such as motors) with a greater safety margin. 

Safe operating area is fully specified and output 
current limiting is provided to protect both the 
amplifier and the load from excessive current. 

This hybrid Ie is housed in an 8-pin hermetic TO-3 
package. The electrically· isolated package allows 
direct mounting to chassis or heat sink without an 
insulating washer or spacer which would increase 
thermal resistance. 

Two electrical performance grades are available. The 
premium grade operates from -55°e to + l25°e and 
is designed for military, aerospace, and demanding 
industrial applications. The U grade has specifications 
for operation from -25°C· to +85°e and from 
-55°C to + 125°C. Applications include test equip-

NOTE: This device was previously identified as OPA8785/883B 

Series. 

ment, shipboard, and ground support equipment 
where operation is normally between -25°C and 
+85°e and full temperature range operation must 
be assured. 

The OPA501/883B Series is manufactured on a 
separate Hi-Rei manufacturing line with impeccable 
clean room conditions, which assures inherent quality 
and provides for long product life. 

Two product assurance levels are available: Standard 
and /883B. The Standard product assurance level 
offers Hi-Rei manufacturing where many MIL­
STD·883 screens are performed routinely. The /883B 
product assurance level, /883B suffix, offers'Hi-Rel 
manufacturing, 100% screening per MIL-STD-883 
method 5008 and 10% PDA. Quality assurance 
further processes /883B devices, by performing group 
A and B inspections on each inspection lot and 
group e and D inspections as required by MIL­
STD-883. A report containing the most recent group 
A, B, e, and D tests is ~vailable for a nominal charge. 

Inlernational Alrporllndustrlal Park • P.O. Box 11400 • Tucson. Arizona 85734 • Tel.: (602) 7411-1111 • Twx: 910-952·1111 • Cable: BBRCORP • Talax: 66-6491 

PDS·707 
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I. SCOPE 

DETAILED SPECIFICATION 
MICROCIRCUITS, LINEAR 

HIGH CURRENT, HIGH POWER OPERATIONAL AMPLIFIER 
HYBRID, SILICON 

1.I ScoP.!O: This specification covers the detail requirements for a high current, high power operational amplifier. 

1.2 Part Number. The complete part number is as shown below. 

OPA501 V M /883B 
=r= l ~ -=r 

Basic model Grade Package Hi-Rei product 
number (see 1.2.1) (see 1.2.3) designator (see 1.2.1) 

1.2.1 Device typ.!O: The device is a single operational amplifier. Two electrical performance grades are provided. The V 
grade offers performance specifications over the MIL temperature range (-55°C to + 125°C) and the U grade is 
specified over the industrial temperature range (-25°C to +85°C). Electrical specifications are shown in Table I and 
electrical tests are shown in Tables II and III. 

1.2.2 Device class. The device' class is similar to the class B product assurance level as defined in MIL-M-3851O. The 
Hi-ReI pj"uduct designator portion of th\:: P"i"t number di:;tingui:;he:; the prcduct ~~~u!":!nce le'.'e!~ available as follo'.1.'s: 

Hi-Rei Product 
Designator Reguirements 

/883B Standard model plus 100% MIL-STD-883 class B screening, with 10% PDA, plus quality 
conformance inspection (QCI) consisting of Groups A and B performed on each inspection lot, 
plus Groups C and D performed as required by MIL-STD-883. 

(none) Standard model including 100% electrical testing. 

1.2.3 Case Outline. The case outline is an 8-pin TO-3 package and is depicted in Figure 1. 

IE;~~ 
E K 

Seating Plane • 

Q 

NOTE: Leads in true position 
within .010" (.2Smm) R at MMC 
at seating plane. 

Pin numbers shown for reference 
only. Numbers may not be marked 
on package. 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 

A 1.510 1.550 38.35 39.37 
B .745 .770 18.92 19.56 
C .260 .34() 6.60 8.64 
D .038 .042 0.97 1.07 
E .080 .105 2.03 2.67 
F 4()' BASIC 40a BASIC 
G .500 BASIC 12.7 BASIC 
H 1.166 BASIC 30.12 BASIC 
J .593 BASIC 15.06 BASIC 
K .400 .500 10.16 12.70 
a .151 .161 3.84 4.09 
R .980 1.020 24.89 25.91 

FIGURE 1. Case Outline (TO-3) Package Configuration. 
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1.2.4 Absolute maximum rati'ng~ 

Supply Voltage Vee .................................................... ±40VDC 
Differential input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± V cc -:- 3 
DC internal power dissipation .......................................... 80W Jj 

AC internal power dissipation (10kHz, SO% duty cycle) ............... l60W Jj 

Output short circuit duration ............................ Continuous to ground 
Storage temperature range ................................... -6SoC to + l6SoC 
Lead temperature (soldering, 60sec)...................................... 300°C 
Junction temperature ................................................ Tj = 200°C 
Common~mode input voltage .............................................. ±Vcc 

I.2.S Recommended orerating conditions. 

Supply voltage Range ................................... ±34VDC (see Table I) 
Ambient temperature range .................................. -'-SsoC to + l2SoC 

1.2.6 Power and thermal characteristics. 

Packag~ 

8-lead TO~3 

2. APPLICABLE DOCUMENTS 

Case 
outline 

Figure I 

Maximum allowable 
Rower dissip'ation 

80W 
with heat sink 

Maximum 
OJ-C 

2.2°CfW 
with heat sink 

2.1 The following documents form a part of this specification to the extent specified herein. 

SPECIFICATION 
MILITARY 

MIL-M-38SIO-Microcircuits, general specifications for. 

STANDARD 
MILITARY 

MIL-STD-883-Test methods and procedures for microcircuits. 

3. REQUIREMENTS 

3.1 General. Burr-Brown uses production and test facilities and a quality and reliability assurance program adequate 
to assure successful compliance with this specification. -

3.1.1 Detail sp'ecifications. The . individual itein requirements are specified herein. In the event of conflicting 
requirements the order of precedence will be the purchase order, this specification, and then the reference documents. 

3.2 Design, construction, and PEysical dimensions. 

3.2,1 Package, metals, and other materials. The packages, metal surfaces, and other materials are in accordance with 
MIL-M-38SIO. 

3.2.2 Design Documentation. The design documentation is in accordance with MIL-M-38SIO. 

3.2.3 Internal conductors and internal lead wires·. The internal conductors and internal lead wires are in accordance 
with MIL-M-38SIO. 

3.2.4 Lead material and finish. The lead material and finish is in accordance with MIL-M-38510 and is solderable per 
MIL-STD-883, method 2003. 

3.2.5 Die thickness. The die thickness is in accordance with MIL-M-38SIO. 

3.2.6 Physical dimensions. The physical dimensions are in accordance with paragraph 1.2.3 herein. 

3.2.7 Circuit diagram and terminal connections. The circuit diagram and terminal connections are shown in Figure 2. 

3.2.8 Glassivation. The microcircuit dice are glassivated. 

3.3 Electrical rerformance characteristics. The electrical performance charactersitics are specified in Table I and apply 
over the full operating ambient temperature range of -SsoC to + 125°C unless otherwise specified. 
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+Vee 

-In 

Tin 

-Vec 

Out 

+Current 
Limit 

(+Rse) 

No Internal 
Connection 

Output 

-Current 
Limit 

(-:Rse) 

(a) Circuli Diagram (b) Terminal Connections-Top View 

FIGURE 2. Circuit Diagram and Terminal Connections. 

TABLE I. Electrical Performance Characteristics. 
All characteristics at -55°C:$ TA S +125°C. ±Vcc;;::; 34VDC unless otherwise specified. 

OPAS01VM/883B OPAS01UM/883B 
OPAS01VM OPAS01UM 

CHARACTERISTICS SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX 

RATED OUTPUT 11 '?/ 
Output Current lop RL = 2.60, T. = +2S'C -10 +10 · · Continuous 'J/ Vop RL = 10kO -30 +30 · · Output Voltage 'J/ Vo. 10 = lOA peak, 10kHz sine wave, 

T. = +25'C -26 +26 -20 +20 

DYNAMIC RESPONSE 
Bandwidth BW Unity Gain, Small Signal T. = +2S'C 1 · Bandwidth BW Full Power Vo = 40Vp-p, RL = 80, 

T.=+25'C 10 · Slew Rate SR RL = 6.S0 1.35 · 
INPUT OFFSET VOLTAGE 
Initial Offset V,O T.= +2S'C -S +5 -10 +10 
Tempco OVIO [V,O (T.) - V,O (+2S'C)].;. AT 

-S5'C:5 T.:5 +12S'C -40 +40 
-2S'C:5 T.:5 +8S'C -6S +65 

Vs Supply Voltage PSRR Vee = ±10, Vee = ±40, T. = +25'C -100 +100 · · -55'C:5 T.:5 +125'C -200 +200 · · 
INPUT BIAS CURRENT 
Initial 10. T.= +2S'C ±20 ±40 

-55'C:5 T.:5 +12S'C ±35 
-25'C:5 T.:5 +85'C ±50 

Vs Supply ±0.02 ±0.02 

INPUT DIFFERENCE 
CURRENT 
Initial los T. = +2S'C ±3 ±10 

-55°C:::; TA.::s;: +125°C ±7 
-25°C:::; TA $: +85°C ±7 

OPEN LOOP GAIN, DC Av. RL =10kO 94 90 

INPUT IMPEDANCE Z,O 10 · ZICM 2S0 · 
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A 
V 

V 

MHz 

kHz 
Vips 

mV 

pVl'C 
pVl'C 
pVN 
pVlV 

nA 
nA 
nA 

nAN 

nA 
nA 
nA 

dB 

MO 
MO 



TABLE I. Electrical Performance Characteristics (cont) . 

CHARACTERISTICS SYMBOL 

INPUT NOISE 
Voltage Noise e, 

Current Noise i, 

INPUT VOLTAGE RANGE 
Common-mode VICM 

Common-mode Rejection CMRR 

POWER SUPPLY 
'Rated Voltage Vee 
Operating Voltage Range 
Current, Quiescent la 

TEMPERATURE RANGE 
Specification 
Storage 

.. " ·Speclflcatlon same as OPA501 V grade. 
NOTES: 

. OPA501VM/883B 
OPA501VM 

CONDITIONS MIN TYP MAX 

f, = 0.3Hz to 10Hz 3 
f, = 10Hz to 10kHz 5 
f, = 0.3Hz to 10Hz 20 
f, = 10Hz to 10kHz 4.5 

Linear Operation ±(lVccl- 6) 
F = DC, V,CM = ±22V 76 
T. = +25'C 80 

±34 
±10 ±4O 

±10 

-55 +125 
-65 +150 

OPA501 UM/883B 
OPA501UM 

MIN TYP MAX 

· · · · 
· 70 
70 

· · · · 
-25 +85 · · 

1/ Package must be derated based on a junction-ta-case thermal resistance of 2.2QCIW or a junction-ta-ambient thermal resistance of 30°CtW. 
21 Safe Operating Area and Power Derating Curves must be observed. 

UNITS 

/lV, p-p 
/lV,rms 
pA,p-p 
pA,rms' 

V 
dB 
dB 

V 
V 

mA 

'C 
'C 

W With ±Rsc = O. Peak output currenlls Iypical!y greaterthan lOA if duty cycle and pulse width limitations are observed. Output current greaterlhan lOA is 
not guaran,teed. 

3.4 Electrical test requirements. Electrical test requirements are shown in Table II. The subgroups of Table III which 
constitute the minimum electrical test requirements for screening, qualification, and quality conformance are specified 
in Table II. . 

TABLE II. Electrical Test Requirements. 

MODELS 

MIL-STO-883 REQUIREMENTS (HYBRID CLASS) OPA501VM/883B OPA501VM OPA501UM/883B OPAS01UM 

Interim el.eetrieal parameters (Preburn-in) (method 5008) 1 1 1 I 

Final electrical test parameters (method 5008) 1',2,3,4,5,6,7 1,2.3,4,5,6,7 1',2,3,4,5,6,7 1,2,3,4.5,6,7 

Group A test requirements (method 5008) 1,2,3,4,5,6,7 - 1,2,3,4,5,6,7 -
Group C end point electrical parameters (method 5008) 1 - 1 -

'PDA applies to subgroup 1 for 1883B Hi-Rei designator (see 4.3e). 

TABLE III. Group A Inspection. 

, 
LIMITS 

MIL-STD-883 CONDITIONS 
OPA501VM/883B OPA501 UM/883B 

METHOD OR ±Vcc = ±34VDC 
OPA501VM OPA501UM 

SUBGROUP SYMBOL EQUIVALENT . unless otherwise specified MIN MAX MIN MAX UNITS 

1 V,a 4001 -5 +5 -10 +10 mV 
T. = +25'C 118+ 4001 -20 +20 -40 +40 nA 

118- 4001 -20 +20 -40 +40 nA 
100 4001 -3 +3 -10 +10 nA 

+PSRR 4003 -Vee = 34VDC, +Vee = 10 to 40VDC -100 +100 · · /lV/V 
-PSRR 4003 +Vee = 34VDC, -Vee = 10 to 40VDC -100 +100 · · IlV/V 
CMRR 4003 VCM = ±22V, F = DC 80 70 dB 

lee. 4005' VCM ;; 0, no load condition +10 · mA 
Icc- 4005 V CM ;; 0, no load condition -10 · mA 
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TABLE III. Group A Inspection (cont). 

LIMITS' 

MIL-STD-883 CONDITIONS 
OPA50WM/883B OPA501UM/883B 

METHOD OR ±V"" = ±34VDC 
OPA501VM OPA501UM 

SUBGROUP SYMBOL EQUIVALENT unless otherwise specified MIN MAX MIN MAX UNITS 

2 OVlo 4001 [V,0(+125'C) - Vm(+25'C)] + 100 -40 +40 -65 +65 pVl'C 
TA ;:::: +125°C 118+ 4001 -35 +35 -60 +60 nA 

IIB- 4001 -35 +35 -60 +60 nA 
1,0 4001 -7 +7 -20 +20 nA 

+PSRR 4003 -Vee = 34VDC. +Vee = 10 to 40VDC -200 +200 · · pVIV 
-PSRR 4003 +Vee = 34VDC. -Vee = 10 to 40VDC -200 +200 · · pVIV 
CMRR 4003 VeM = ±22V. F = DC 76 70 dB 

Icc+ 4005 VCM = D. no load condition +10 · rnA 
Icc- 4005 VCM = D. no load condition -10 · rnA 

3 OVLo 4001 [V,0(+25'C) - V,0(-55'C)] + 80 -40 +40 -65 +65 pVl'C 
TA ;:::: -55°C hs+ 4001 -35 +35 -60 +60 nA 

118- 4001 -35 +35 -60 +60 nA 
1,0 4001 -7 +7 -20 +20 nA 

+PSRR 4003 -Vee = 34VDC. +V"" = 10 to +40VDC -200 +200 · · pVIV 
-PSRR 4003 +Vee = 34VDC. -Vee = 10 to 40VDC -200 +200 · · pVIV 
CMRR 4003 VeM = ±22V. F = DC 76 70 dB 

Icc+ 4005 VCM:;;:; 0, no load condition +10 · rnA 
lee- 4005 VCM = 0, no load condition -10 · rnA 

4 Vop** 4004 10:;::: 10A peak, 10kHz sine wave -~ti +20 -20 +~u V 
T, = +25'C lop·· 4004 RL = 2.60, 10kHz sine wave -10 +10 · · A 

Avs 4004 RL=10kO' 94 90 dB 

5 Vop 4004 RL= 10kO -30 +30 · · V 
T,= +125'C Avs 4004 RL= 10kO 94 90 dB 

6 Vop 4004 . RL= 10kO -30 +30 · · V 
T, = -55'C Avs 4004 RL = 10kO 94 90 dB 

7 SR 4002 RL= 6.50 1.35 · Vips 
T,= +25'C 

... Specification same as OPA501 "V" grade . 
• * Performed in final electrical only. 

3.5 Markin&. Marking is in accordance with MIL-M-385IO. The following marking is placed on each microcircuit as a 
. minimum: 

a. Part number (see paragraph 1.2) 
b. Inspection lot identification code If 

• •.. BURR-BROWN® 
c. Manufacturer's IdentificatIOn (IElElI ) 

d. Manufacturer's designating symbol (CEBS) 
e. Country of origin 
f. Electrostatic sensitivity identifier (~) 

3.6 Workmanship-! These microcircuits are manufactured, processed, and tested in a workmanlike manner. 
Workmanship is in accordance with good engineering practices, workmanlike instructions, 'inspection and test 
procedures and training, prepared in fulfillment of Burr-Brown's product assurance program. 

3.6.1 Rework'llrovisions. Rework provisions, including rebonding for the /883B product designation, are in 
accordance with MIL-M-38510. 

3.7 Traceability-! Traceability for the /883B product designation is in accordance with MIL-M-3851O. Each 
microcircuit is traceable to the production lot and to the component vendor's component lot. 

3.8 Product and llrocess change. Burr-Brown will not implement any major change to the design, materials, 
construction, or manufacturing process which may affect the performance, quality or interchangeability of the 
microcircuit without full or partial requalification. 

3.9 Screening~ Screening for /883B Hi-ReI product designation is in accordance with MIL-STD-883, method 5008, 
class B, except as modified in paragraph 4.3 herein. 

Screening for the standard model includes Burr-Brown QC41l8 internal visual inspection, stabilization bake, fine leak, 
gross leak, constant acceleration (condition A), temperature cycle (condition C), and external visual per MIL-STD-883, 
method 2009. 

11 A 4-digit code, indicating year and week of seal, and a 4- or 5-digit lot identifier are marked on each unit. 
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For the /883B product designation, all microcircuits will have passed the screening requirements prior to qualification 
or quality conformance inspection. 

3.10 Qualification. Qualification is not required. See paragraph 4.2 herein. 

3.11 Quality conformance insp'ection. Quality conformance inspection, for the /883B .product designation, is in 
accordance with MIL-M-3851O,except as modified in paragraph 4.4 herein. The microcircuit inspection lot will have 
passed quality conformance inspection prior to microcircuit delivery. 

4. PRODUCT ASSURANCE PROVISIONS 

4.1 Samlliing and insllection. Sampling and inspection procedures are in accordance with MIL-M-3851O and MIL­
STD-883,-;:;i"ethod 5008, except as modified herein. 

4.2 .Qualification. Qualification is not required unless specifically required by contract or purchase order. When so 
required, qualification will be in. accordance. with the inspection routine of MIL-M-3851O, paragraph 4.4.2.1. The 
inspections to be performed are those specified herein for groups A, B, C and D inspections (see paragraphs 4.4.1, 4.4.2, 
4.4.3, and 4.4.4). . 

Burr-Brown has performed and successfully completed qualification inspection as described above. The most recent 
report is available from Burr-Brown. 

4.3 Screening~ Screening for the / 883B Hi-Rei product designation is in accordance with MIL-STD-883, method 5008, 
class B, and is conducted on all devices. The following criteria apply: 

a. Interim and final test parameters are specified in Table II. 

b. Burn-in test (MIL-STD-883, method 1015) conditions: 
(I) Test condition B or D 
(2) Test circuit is Figure 3 herein for condition B 
(3) TA = +125°C minimum 
(4) Test duration is 160 hours minimum 

c. Percent defective allowable (PDA). The PDA, for /883B product designation only, is 10 percent and includes 
both parametric and catastrophic failures. It 'is based 'on failures from group A, subgroup I test, after cool-down 
as final electrical test in accordance with MIL-STD-883, method 5008, and with no intervening electrical 
measurements. If interim electrical parameter tests are performed prior to burn-in, failures resulting from 
preburn-in screening failures may be excluded from the PDA. If interim electrical parameter tests are omitted, 
all screening failures shall be included in the PDA. The.verified failures. of group A, subgroup I, after burn-in are 
used to determine the percent defective for each manufacturing lot; and the lot is accepted or rejected based on 
the PDA: 

d. External visual inspection need not include measurement of case and lead dimensions., 

1kO 

. +34VDC 

-34VDC 

10kO 

JO.01I1F 

100 

100 

FIGURE 3. Test Circuit-Bum-in and Operating Life Test (Condition B). 
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4.4 Quality conformance insJlection. Groups A and B inspections of MIL-STD-883, method 5008, class B, are 
performed on each inspection lot. Groups'C and D inspections of MIL-STD-883, method 5008, class B are performed 
as required by MIL-STD-883. A report of the most recent group C and D inspections is available from Burr-Brown. 

4.4.1 GrouJl A insJlection. Group A inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5008, and as specified in Table II herein. 

4.4.2 GroUJl B insJlection. Group B inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5008, class B. 

4.4.3 GroUJl C insJlection. Group C inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5008, class B and as follows: 

a. Operating life test (MIL-STD-883, method 1005) conditions: 
(I) Test condition B or D 
'(2) Test circuit is Figure 3 herein for condition B 
(3) TA ::: +125°C minimum 
(4) Test condition is 1000 hours minimum 

b. End point electrical parameters are specified in Table II herein. 

4.4.4 GroUJl D insJlection. Group D inspection consists of the test subgroups and LTPD values shown in MIL-STD-
883, method 5008 and as follows: 

a. End point electrical parameters are specified in Table II herein. 

4.4.5 InsJlection of Jlackag~g~ Inspection of packaging shall be in accordance with MIL-M-3851O. 

4.5 Methods of examination and test. Methods of examination and ~est are specified in the appropriate tables. 
Electrical test circuits are as prescribed herein or in the referenced test methods of MIL-STD-883. 

4.5.1 Voltage and current. All voltage values given, except the input offset voltage (or differential voltage) arc 
referenced to the external zero reference level _of the supply voltage. Currents given are conventional current and 
positive when flowing into the referenced terminal. 

5. PACKAGING 

5.1 Packagl!lg~quirements. The requirments for packaging shall be in accordance with MIL-M-3851O. 

6. NOTES 
6.1 No~ The notes specified in MIL-M-3851O are applicable to this specification. 

6.2 Intended use. Microcircuits conforming to this specification are intended for use in applications where the use of 
screened parts is required or desirable. 

6.3 Ordering data. The contract or purchase order should specify the following: 

a. Complete part number (see paragraph 1.2). 
1,. Requirement for certificate of compliance, if desired. 

6.4 Microcircuit grouJl assignment. These microcircuits are assigned to Technology Group I as defined in MIL-M-
38510, Appendix E. 

6.5 Electrostatic sensitivity..:. CAUTION-these microcircuits may be damaged by electrostatic discharge. Precautions' 
should be observed at all times. 

229 



7. ELECTRICAL PERFORMANCE CURVES 
Typical at +25°C case and ±Vcc :;;: 28VDC unless otherwise noted. 
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8. APPLICATION INFORMATION 

8.1 Grounding~ Because of the high output current capability of the OPASOI/883B Series, the user is cautioned to 
observe proper grounding techniques. Figure 4 illustrates a recommended technique. 

Note that the connections are such that the load current does not flow through the wire connecting the signal ground 
point to the power supply common. Also, power supply and load leads should be run physically separated from the 
amplifier input and signal leads. 

FIGURE 4. Proper Power Supply Connections. 

8.2 Supp"lyJ?YI~assing! The OPASOI power supplies should be bypassed with SOILF tantalum capacitors connected as 
close as possible to pins 3 and 6. These bypass capacitors should be connected to, the load ground rather than the signal 
ground. 

8.3 Current limits. OPASOI amplifier is designed so that both positive and negative load current limits can be set 
independently with external resistors +Rsc and -Rsc respectively. The approximate value of these resistors is given by 
the equation: 

Rsc = [(0.6S + ILIMIT) - 0.0437] ohms 

ILIMIT is the desired maximum current in amperes. The power dissipation of the current limit resistor is: 

Pm" = Rsc (ILIMIT)2 watts 
Rsc is in ohms and ILIMIT is in amperes. 

Current limit resistors carry the full amplifier output current so lead lengths should be minimized. Highly inductive 
resistors can cause loop instability. Variation in limit with case temperature is shown in the Typical Performance 
Curves, paragraph 7. ' 

The amplifier should be used with as Iowa current limit as possible for its particular application. This will minimize the 
chance of damaging the amplifier under abnormal load conditions and will increase reliability by limiting internal 
power dissipation. 
The c.urrent limits may be used to generate other functions such as constant current supplies and torque or stall current 
limits for servomotor applications. 

8.4 Heat sinking~ The OPASOI requires a heat sink to limit output transistor junction temperature (TJ) to an absolute 
maximum of +200°C. The steady-state thermal circuit is illustrated in Figure S. . 
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1--.,.--........... ----'0 Junction 

Case 

Heat Sink 

L-----'--------o Ambient 

FIGURE 5. Simplified Steady-~tate Heat Flow Model. 

Junction temperature (Tl) is found from the equation: 

, Tl = Po (Ole + Oes + OSA) + TA 
where Po = average amplifier power dissipation (W) 

Ole = junction-to-case thermal resistance (OC/'W) 
Oes = case-to-sink thermal resistance (OCj W) 
OSA = sink-to-ambient thermal resistance ("CjW) 
TA = ambient temperature (0C) 

For most heat sink calculations the quiescent power dissipation is very low «lW) and can be disregarded with only a 
small error. 

The maximum size heat sink can be found as follows: 

Example: Find the maximum thermal resistance (smallest heat sink) that can be used for an OPA501 with 
±Vee = '28VDC. Output voltage is + JOVDC across a JOn resistor and ,ambient temperature is +50°C: 

OSA = [(Tl - TA) + PD] - Oes - Ole 

As large a heat sink as possible should be used. Oes depends on the flatness of the heat sink, the thermal compound 
used, and the roughness of the mating surfaces. Typical values are between O.l°Cj Wand O.3°Cj W for TO-3 package 
properly mounted on a heat sink. 

The OPA501 mounting flange is electrically-isolated and can be mounted directly to a heat sink without insulating 
washers or spacers. 

The output transistor thermal resistance (Ole) is a function of the output current pulse width, pulse shape, and duty 
cycle. Long duration pulses allow the junction temperature to approach its steady state value while shorter pulses cause 
a lower peak junction temperature due to the junction's thermal time constant. Heat is conducted away from the 
junction rapidly so that as the duty cycle decreases, junction temperature decreases. 

Steady state Ole is rated at 2.2°Cj W maximum. In applications where the amplifier's output current alternates between 
output transistors-for example, an AC amplifier-the transistor Ole will depend on frequency as shown in Figure 6. 

Duty Cycle = 0,5 for Each Transistor 

1.2 

1.0 

u .;; 0.8 

" -Q) 

.!:! 0.6 .. I"' 

E 
0 0.4 z 

0.2 

0.1 10 100 lk 10k 

Frequency (Hz) 

FIGURE 6. Effective Ole for Applications Where Output Current Alternates Between Output Transistors. 
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8.5 Safe operating area (SOA). In addition to the limits imposed by power dissipation, the amplifier's output 
transistors are also limited by a second breakdown region. This occurs because of increased emitter current density due 
to current crowding at higher operating voltages. Both the dissipation and second breakdown limits depend on time 
and temperature. Figure 7 shows each output transistor's SOA at a case temperature of +25°C. 
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I I I I I I I I 
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Voltage Across Output Transistor (V) 

FIGURE 7, Transistor Safe Operating Area at +25°C Case Temperature. 

Limits for short,pulse widths are substantially greater than for steady state (DC). At a case temperature of + 125°C the 
SOA limits are reduced (see Figure 8). The SOA shown in these curves is based on a conservative linear derating of 
both the power dissipation and the second breakdown region. 
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FIGURE 8. Transistor Safe Operating Area at +125°C Case Temperature. 

Resistive loads are easy to analyze by simply plotting load lines on the SOA curve. If the curve representing the load 
line stays within the OPA501 output transistor's SOA curve and all other parameters are observed, such as case 
temperature, etc., the amplifier will be safe. The load line can swing through the larger SOA limits if their time duration 
constraints are strictly observed. 
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Reactive loads present a more complex problem since the output voltage and current are not in phase. This results in 
the reactive load line becoming elliptical (when plotted on linear axes) which requires a larger SOA for safe operation. 

Although detailed analysis is beyond the scope of this data sheet, the load line can be viewed on an oscilloscope as 
shown in Figure 9. The X-Y display is driven by the voltage across the load and by the current into the load. This setup 
can also display voltage and current stress across the OPA501 output transistors as shown in Figure 10. This data can 
then be compared to the SOA limits. 

The amplifier is designed to operate with electromotive force generating loads such as servomotors, relays, and 
ac~uators. -Careful attention must be paid to both the load characteristics and· the amplifier's SOA to ensure safe 
operation. 

Test 

10pF . ...------.+ 
~ 35v 

Signal o-~"""'-'''''''I 
In 

+Vcc 

• Both leads of horizontal and vertical inputs 
must float with respect to each other. 

FIGURE 9. Loadline Display .. 

+Vcc 

Test lkO 
Signal o-~""",-,"""I 

In 

* Both leads of horizontal and vertical inputs 
must 110at with respect to each other . 

Oscilloscope 

. FIGURE 10. Output Transistor Safe Operating Area Stress Display. 
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Figure II shows the OPA501 configured as a DC permanent magnet motor driver. The armature current (IA) and 
motor voltage (V M) are monitored by an oscilloscope in the X-Y mode. Slewing the motor with a 4Hz sine wave results in 
the motor power ellipse of Figure 12. The input level has been adjusted to give ±20V, peak across the motor. An 
examination of the power ellipse indicates that the instantaneous power delivered to the motor exceeds the amplifier's 
output transistors safe operating area at a case temperature of +25°C. The point at which the motor shows OV at -6.9A 
is a problem. The voltage across the output is 28V - OV = 28V. Checking the SOA curve shows that the amplifier can 
safely withstand this condition for slightly under 5msec. At 4Hz this transient swing outside the DC SOA region is· 
exceeded for much longer than 5msec. Continued operation under these conditions will result in device failure. Peak 
junction temperatures should not exceed +200°C. Perhaps a motor with a higher impedance winding should be 
considered for this application. Current limiting and lower supply voltage carl also reduce dissipation. 

+2BVDC 

-2BVDC 

PMI U12M4T 
Servomotor 

FIGURE 11. Servomotor Amplifier. 

Motors used in servo applications often require a surprisingly large current to accelerate quickly. Worst-case conditions 
occur when the motor is operating at full speed and is suddenly slammed into reverse ("plugging"). This condition is 
illustrated in Figure 13 when a DC servomotor is driven by a bipolar square wave. As the motor reverses direction, a 
large surge current flows, causing very-high peak power dissipation in the amplifier. After several time constants 
(determined by the inertia moment) the current drops to a lower steady-state value. Loading the motor increases the 
motor average power and amplifier dissipation. SOA curves should be checked for safe operation under these surge 
conditions. 

The OPA501 current limits may be set to clip the high surge currents to a safe'level. This is shown in Figure 14. Note 
that the current limit does limit the servomotor peak acceleration. , 
Inductive loads should be investigated for high peak transients generated by a collapsing magnetic field. Resistive 
damping can reduce this problem and although the amplifier has a substrate as part of the Darlington output transistor 
structure, external diodes are recommended for heavy clamping. 

Fast diodes such as those normally used as rectifiers in switching power supplies are suitable. 
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FIGURE 12. DC Servomotor Load Line, FIGURE 13, Servomotor Dnve-"P1ugging': 
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FIGURE 14, Servomotor Drive With Current Limit, 
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BURR-BROWN® 

1E3E31 PWR7XX Series 

5W Rated Output Power 
REGULATED DC/DC CONVERTER SER~ES 

FEATURES 
• Isolation Voltage Tested per UL544. VDE750. and 

CSAC22.2 DIelectric Withstand Requirement 
• Barrier Leakage Current 100% Tested at 240VAC 
• Single Channel 
• iiingie or jju~i iillgui~illu uuillUi~ 

DESCRIPTION 
The PWR 7XX Series offers a large selection of 
regulated 5W DC/DC converters for use in such 
diverse applications as process control, telecommuni­
cations, portable equipment, medical systems, air­
borne and shipboard electronic circuits, and auto­
matic test equipment. 

Thirty-six models allow the user to select input volt­
ages ranging from +5VDC to +48VDC and output 
voltages of +5, +12, +15, ±5, ±12, or ±15V. 

CONNECTION DIAGRAM 

TYPICAL APPLICATIONS 

3 

5~--"'" 

(S~ln~gl:-e O::-U~IP~UI~M:-od~el') 

o Linear Output Regulation 
o Wide Operating Temperature Range: 

-40°C to +IOO°C 
III Input and Output Filtering 

Surface-mounted devices and manufacturing pro­
cesses are used in the PWR 7XX Series to give the 
user a device which is more environmentally rugged 
than most DC/DC converters. The use of surface­
mount technologies also gives the PWR7XX Series 
superior isolation voltage. Each PWR7XX Series 
unit is tested in compliance with the dielectric 
withstand voltage requirements of UL544, VDC750, 
and CSAC22.2. 

ORDERING INFORMATION 

Device FamiIY ________ ~_'WR T7XX ;G 

PWR indicates DCI DC converter 

Model Number 
Selected from table of Electrical 

Characteristics 

Reliability Screening ----------' 
No designator indicates standard manufacturing 

processing 
I G indicates Level I screening-burn~in only 
IT indicates Level II screening-stabilization 

bake. temperature cycling, and burn-in 

3 

2 5 

(Dual Oulpul Models)' 

Inlernalional Airport Industrial Park· P.O. Box 11400· T~cson. Arizona 85134· Tel. (602) 146·1111 . Twx: 910-952·1111 • Cable: BBRCORP • Telex: 66·6491 

PDS-662 
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SPECIFICATIONS 
ELECTRICAL SPECIFICATIONSf1I 

Nominal Rlted Rated 
Input Cumint 

Input Voltege Output Voltege Output Current NoLoed, RltedLoed, 
Model (VDC) (VDC) (mA) typ (mA) typ (mA) 

PWR700 5 5 1000 168 1600 
PWR701 12 417 168 1535 
PWR702 15 334 168 1490 
PWR703 ±5 ±500 168 1560 
PWR704 ±12 ±209 168 1490 
PWR705 ±15 ±167 166 1450 

PWR706 12 5 1000 38 620 
PWR707 12 417 36 I 550 
PWR708 15 334 38 535 
PWR709 ±5 ±500 38 640 
PWR710 ±12 ±209 36 550 
PWR711 ±15 ±167 38 535 

PWR712 15 5 1000 35 510 
PWR713 '12 417 35 490 
PWR714 15 334 35 470 
PWR715 ±5 ±500 35 520 
PWR716 ±12 ±209 35 460 
PWR717 ±15 ±167 35 455 

PWR718 24 5 1000 33 320 
PWR719 12 417 33 305 
PWR720 15 334 33 300 
PWR721 ±5 ±500 33 330 
PWR722 ±12 ±209 33 310 
PWR723 ±15 ±167 33 305 

PWR724 28 5 1000 33 280 
PWR725 12 417 33 270 
PWR726 15 334 33 260 
PWR727 ±5 ±500 33 280 
PWR728 ±12 ±209 33 270 
PWR729 ±15 ±167 33 260 

PWR730 48 5 1000 31 165 
PWR731 12 417 31 160 
PWR732 15 334 31 155 
PWR733 ±5 ±500 '31 165 
PWR734 ±12 ±209 31 155 
PWR735 ±15 ±167 31 155 

COMMON SPECIFICATIONSf1I 

Parameter Condition. Min Typ MIx Unit. 

INPUT 
Voltage Range VrN = 5V Models 4.65 6 VDC 

VrN = 12V Models 11.00 15 VDC 
VrN = 15V Models 13.70 17 VDC 
VrN = 24V Models 21.00 27 VDC 
VIN = 28V Models 25.00 31 vec 
VrN = 48V Models 44.50 53 vec 

ISOLATION 
Rated Voltage 1000 vec 
Test Voltage 60 Seconds, 60Hz 3000 V •• 
Resistance 10 Gn 
Capacitance 170 pF 
Leakage Current 240V rms, 60Hz 25 IIA,rms 

OUTPUT 
Voltage Accuracy ±C.5 ±1 '10 
Voltage Balance Dual Output Units Only ±0.3 % 
Temperature Coelliclent -25·C ,,; T. ,,; +65·C ±0.01 %/·C 
Ripple and Noise BW = ec to 10MHz 30 mV, p-p 

TEMPERATURE 
Specification -25 +85 ·C 
Operation -40 +100 ·C 
Storage .,.55 +125 ·C 

NOTE: (1) Specifications typical at T. = +25·C, nominal input yoltage, and rated output current 
unless otherwise noted. 
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Reflected 
Regulation 

Ripple Current, Line, Load, Elliciency, 
typ(mA) p-p typ ('10) typ('Io) mln(%) 

30 .02 .04 61 
30 .02 .04 63 
30 .02 .04 65 
30 .02 .04 62 
30 .02 .04 65 
30 .02 .04 67 

10 .02 .04 61 
10 .02 .04 63 
10 .02 .04 65 
10 .02 .04 62 
10 .02 .04 65 
10 .02 .04 67· 

10 .02 .04 61 
10 .02 .04 63 
10 .02 .04 65 
10 .02 .04 62 
10 .02 .04 65 
10 .02 .04 67 

20 .02 .04 61 
20 .02 .04 63 
20 .02 .04 65 
20 .02 .04 62 
20 .02 .04 65 
20 .02 .04 67 

20 .02 .04 61 
20 .02 .04 63 
20 .02 .04 65 
20 .02 .04 62 
20 .02 .04 65 
20 .02 .04 67 

10 .02 .04 61 
10 .02 .04 63 
10 .02 .04 65 
10 .02 .04 62 
10 .02 .04 65 
10 .02 .04 67 



+VOUT .... +-i-++-H 

"+VIN 
COM· ..... l-+--+---I-l-l 

H-+++-l--+-V'NH-++--i-I-+++-l---l--l 

H-+++-l-++H+-VoUT ot--I-++-!-+-l 

(Bottom View-"A" Package Option) 

I iT (~:.:~) Max 

o.o4oL-±-o.-oo-3-=u=-..-----.... U =.± 0.170 Min 

(1.02 ±0.08) (4.32) 

(Side View-"A" Package Option) 

NOTES: 

All dimensions are in inches (millimeters) 

GRID: 0.100 Inches (2.54 millimeters) 

* Common pins are niissing on single output models. 

MATERIAL: Units are encapsulated in a low thermal·resistance 
molding compound which has excellent chemical resistance, 
wide operating temperature range, and good electrical 
properties under high humidity environments. Lead material 
is brass with a hot·solder·dipped surface to allow ease of 
solderability. 

+VOUT 

V'N VOUT 

(Bottom'View-"B" Package Option) 

I IT 0.410 
-- Max 

(10.41) 

~LT'"-0~.0~2-0-±-O-.0-03-------"'I1'[~ 0.170 Min 

11.02 ± 0.081 (4.32) 

(Side View-"B" Package Option) 

COM·to 

(Bottom View-"C" Package Option) 

I IT (~:.:~) Max 

_L-TTF....,'-0.-04-0-±-0.-0-03--------rr~=t 0.170 Min 

(1.02 ±0.08) (4.32) 

(Side View-"C" Package Option) 

ABSOLUTE MAXIMUM RATINGS 

Input VOltage ......................... : ........ 120% of nominal 
Output Short-Circuit Duration ........................ 5 seconds 
Internal Power Dissipation . ....................... : ........ 3.5W 
Lead Temperature (soldering, 10 seconds) .••.......•.... +300'C 
Junction Temperature . ................................. +150°C 
~ackage Therma,1 Resistance. Junction-to·Ambient, 9JA • •• 15°C/W 
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APPLICATION NOTES 
. TESTING ISOLATION BARRIER 

CHARACTERISTICS 
The insulation and spacings of the PWR 7XX Series are 
100% tested to meet the dielectric withstand requirements 
of UL544, paragraph 31. A 60Hz essentially sinusoidal 
potential is applied between the primary and secondary 
for a period of one minute. The potential used for this 
test is twice the maximum rated voltage plus 1000V. For 
the PWR7XX Series the test voltage is 3000V peak. 

Dielectric withstand testing is intended to be done at the 
manufacturer's site only. This test will not be repeated. 
Exposing the dielectric material of the isolation barrier 
to repeated testing causes microscopic carbonizing of the 
dielectric, resulting in a weakened barrier. A low resistance 
path will eventually be created across the barrier. 

PRESERVING ISOLATION CHARACTERISTICS 
If intrinsic safety is required, care should be taken in the 
layout and assembly of the printed wiring board (PWB) 
to avoid degrading the isolation barrier of the PWR 7XX. 
Precautionary measures include cleaning the PWB prior. 
to installing the PWR 7XX to prevent trapping contam­
inates under the unit. Use nonconductive spacers to keep 
the PWR7XX off the PWB. Use epoxy solder mask to 
isolate PWB conductive traces which must run under or 
close to the PWR 7XX. In the layout of the PWB, avoid 
placing PWB traces under the unit. Do not use conductive 
inks on the PWB under the unit; e.g., inks used in. 
inspection stamps or component identification marking. 

OUTPUT POWER DISTRIBUTION 

Figure 1 shows the recommended method of connecting 
multiple loads to the PWR 7XX. Single-point power 
distribution prevents ground loops and interaction between 
parallel load circuits. 

DC/DC 
Converter 

FIGURE 1. Recommended Power Distribution. 

MEASURING NOISE 

Measuring the input and output noise performance of ~ 
DC! DC converter is a very difficult task that should be 
attempted only in a controlled laboratory test environment 
due to extraneous noise sources. 

Figure 2 illustrates two recommended methods for testing 
output voltage ripple and noise. Reflected input current 
ripple and noise should be measured with a high per­
formance current probe. Measuring input current and 
noise into a "known" impedance with a voltage probe 
should be avoided. 

Output 

~Toscope 
Grounded Probe TIp 

a. Preferred Method 

b. Altemate Method 

FIGURE 2. Recommended Noise Measurement Methods. 
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BURR-BROWN® 

l'ElE31 PWR1011 

Four-Channel, Dual-Outpuit, SYl1u:hroli'ilozalbl~e 
UNREGULATED DC/DC CONVERTER 

FEATURES 
() Synchronizable 
CD All Outputs Isolated 
CD Output Power to 3W 
• High Isolation Voltage-l000Vpk 
.. Six-Sided Shielding 
o Input and Output Filtering 
() Low Profile Package-O.4" High 

DESCRIPTION 
The PWRI017 is a four-channel, dual-output unregu­
lated DC! DC converter designed for low noise 
applications where high efficiency and switching 
synchronization are required. 

Any unit whose slave pin is connected to another 
unit's master pin will cause the oscillators to lock 
together. The PWRI017 may also be driven from a 
system master clock. The free running switching 
frequency is 250kHz. 

The PWRI017 has four isolated plus and minus 
output voltages approximately equal to the magni­
tude of the input voltage. It operates over an input 
voltage range of IOVDC to 18VDC. Rated output 
current for the PWRIOl7 is 25mA for all outputs. 

CONNECTION DIAGRAM MECHANICAL 

APPUCAT~ONS 
o Power lor High Resolution Data Acquisition 
CD Precision Test Equipment 
• Spot Regulator 
o Process Control 
o Portable Equipment 
o Multiple Power Supplies 

Isolation voltage between the input and any of the 
four output circuits is 1000Vpk continuous. The 
same isolation specification applies between any of 
the four dual outputs, 

Six-sided shielding suppresses electromagnetic radia­
tion which could disturb sensitive analog measure­
ments or interfere with system timing signals. Filter­
ing the PWRI017 input and outputs minimizes the 
effects of electrical noise on the source and loads of 
the converter. 
Each PWRIOl7 is tested in compliance with UL544, 
VDE750, and CSA C22.2 dielectric withstand speci­
fications. In addition, barrier leakage current is 
100% tested. 

Osc. Out 4. 
+V'N 3411 

-V'N 2' 
Sync. In HI 

,-- rt~t;;tl c l~_ .. 
o Ch.l 
N 

];,-- ,,9 
: '. ~ L: "10 

Ch.2· 
_0.410 AI II 
(10.41) TL-y-r-I'"'T __ ..-~102so±0080 

I .. 
2.000 ±0.01S 

(50.80 ±0.38) "" 

It) - ~5 6 7 9 

~~ :1
3 
•• 

10 ~ 
8 

T 
R 

o Ch.4 

J:....r~: 
'F+-::+" 
uvlO 

151614 

Ch.3 

[,~ -- ,. 12 
: ~13 
L __ ill 11 

I I I I I~ (~.3S ±2:03) 
0.040 ±0.002--! 

(1.02 ±O.OS) 

NOTE: All dimensions are in inches (millimeters). 
Grid = 0.100" (2.S4mm). 

·8 ~ 11 
N!!? ~161S14 12 _;ma3 

International Airport Industrial Park· P.O. Box 11400· Tucson. Arizona 85734 . Tei. (6021 746·1111 • Twx: 910-952·1111 • Cable: BBRCORP . Telex: 66·6491 

PDS-706 
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. SPECIFICATIONS 
ELECTRICAL 
At TA :;; 25°C. VIM :;; 15VDC, ILoAD = ±25mA and in free running mode unless otherwise noted. 

PWR1017 

PARAMETER CONDITIONS MIJII NORM MAX UNITS 

INPUT 
Rated Voltage'" 15 VDC 
Voltage Range 10 18 VDC 
Input Current kOAO=O 70 mA 

kOAD = Rated Load 285 350 mA 
Ripple Current ILoAD :;; Rated Load 80 mA, p-p 

ISOLATION Ratings apply input-to-output 
and channel-ta-channel 

Rated Voltage Test: 60sec, 60Hz, 3000V, pk 1000 VDC 
Resistance 10 GO 
Capacitance 15 pF 
Leakage Current V,sa ~ 240VAC, 60Hz 0.9 3 pA 

OUTPUT 
Rated Voltage ±15 VDC 
Voltage Range ILoAD =OmA ±16 ±16.5 ±18 VDC 

ILOAC = Rated Load ±14.25 ±15.75 VDC 
Rated Current Each output ±25 mA 

Total of all outputs 200 mA 
Current Range. Each output 0 ±40 mA 

Totat of all outputs 0 500 mA 
Line Regulation 10VDC < V'N < 18VDC 1.16 mVlmV 
Load Regulation 0> ILOAD > 25mA 12.5 mVlmA 
Ripple Voltage kOAD;;;:; 0 ±10 mV, pk 

kOAD = Rated Load ±100 mV, pk 

SYNCHRONIZATION'" 
fSYNC Range VSYNC> 6.4Vp-p 400 700 kHz 
VSYNC Range 400kHz < fSYNC < 700kHz 6.4 36 V, p-p 
Oscillator Output Fanout 2 Synch Inputs 
VSYNC, max Max dBviation from -VIN 50 V 
VSYNC Duty Cycle 5 50 60 % 

TEMPERATURE 
Specification -25 +85 'C 
Operating -40 +100 'C 
Storage -55 +125 'C 

NOTE: (1) Other voltages available on request. (2) Operating frequency (10 sync mode) ~ fSYNcl2. 
Oscillator frequency (pin 4, free running) ~ 2 (f operation). Oscillator frequency (pin 4, sync mode) ~ fSYNC. 

TYPICAL PERFORMANCE CURVES 

INPUT VOLTAGE VS 
OUTPUT VOLTAGE 

TAC' +25'C 

25r----r----r----r--~ 

5~ __ ~ __ ~ ____ ~ __ ~ 

10 12 14 16 18 

Input Voltage (VDC) 

OUTPUT VOLTAGE VS 
LOAD CURRENT 

T. ~ +25'C, V'N ~ 15V; each output 
loaded to indicated value. 

17 

"-
~ 

" f' 
13 

o 10 20 30 40 

Load Current (mA) 
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ABSOLUTE MAXIMUM RATINGS 

Input Voltage .....•........ 18VDC 
Output Current ............ 500mA 
Output Short Circuit 

Duration ............ Momentary 

ORDERING INFORMATION 

PWR 1017.X 

Device Family T 
PWR indicates DC/DC converter 

Model Number--------' 

Reliability Screening ------~ 
No designator indicates standard 
manufacturing process 

/G indicates Level I screening­
burn-in only 

IT indicates Level II screening­
stabilization bake, temperature 
cycling, and burn-in 

Control Circuitry Block Diagram 

NOTE: Care should be taken when the synchro­
nization input pin is not used, in order to avoid the 
possibility of noise pick-up and false PLL locking. 
This could destroy the unit and/or any other units 
that are coupled to its synchronization output (pin 
4). This protection may be accomplished byeither 
tying the synchronization pin to -VINo or clipping 
pin 1 off flush with the module surface. Tying pin 1 
to -VIN is preferred. 

INPUT CURRENT VS 
OUTPUT CURRENT 

. T. ~ +25'C, V'N ~ 15VDC; each output 
loaded to indicated value. 

450 

_350 
« .s 
E 
~ 250 
::I 
() 

'5 
c. 
E 150 

/ 
50 

o 

/ 
/ 

V 
10 20 30 40 

Load Current (mA) 



TYPICAL PERFORMANCE CURVES (CONT) 

320 

;;( 300 

.§. 
E 
~ 280 
:J o 
:; 
Co 

-= 260 

240 

INPUT CURRENT VS 
INPUT VOLTAGE 

TA ~ +2S'C, I, '" ±2SmA 

V 
/ 

V 

/ 

10 12 14 16 18 
Input Voltage (VDC) 

ISYNC VS OUTPUT VOLTAGE 
AND INPUT CURRENT 

T. ~ +2S'C, V,N = lSVDC, I, = ±2SmA, VsyNc ~ lSV pop 

S E Cl - .: 
" c: Cl c: 
'" :J 
'" a: o .. > .. 
'S at 
~£ 
o "C 

" .S: ~ 

" '" '" E c: ~ 
., 0 

ti Z 

-60 20 

Z g 
o ., 

-70t--""""--t- 10 3 ~ 
., IV 

i[- 5" ID _ 

Co :J _ "C 

-80t--+- ..... ~-+~r--I0°5. 
::t' 0 
m ~ 
:D ;; 

-go 1---I---I--~I---lII-10 § a 
:!'3 
<E~ 

-100'"-_ ..... __ ""-_ ............ _ ... -20 

300 400 500 600 700 
ISYNC (kHz) 

. APPLICATIONS 

OUTPUT-TO-OUTPUT 
INTERACTION 

TA ~ +2S'C, V,N ~ lSV, Iree running, 
three outputs unloaded, 

18 

u 
~ 17 

,; 
,; 
Cl 
l!! 16 
g 
:; 
Co 
:; 15 
o 

14 

-
o 

o 
-50 

L C 

~ 
~ I, 

0 h 
a a ~,,~ 
d n 15mA 
e n V, 
d e 

I -
25 50 75 100 

Load Current, I, (mA) 

OUTPUT POWER 
DERATING 

o 50 
TA('C) 

\ 

\ , 
100 150 

TYPICAL OUTPUT CONNECTIONS 

+ 

t-----..y::: :;g~~; 
+ 

High Curreflt Supply, 
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s-
.§.o .. ::, 
Cl "" l!! + g II 

t! :; 

CHANNEL-TO-CHANNEL 
INTERACTION 

TA ~ +2S'C, V,N = lSVDC, Iree running, 
three outputs loaded to ±15mA 

17 ..... -..,..--,.-,:"""'..,.,-....... 

,; 
,; 
~15.---1---1--~~ __ .d 
g 
:; 
%14'---1---1--~1----I 
o 

13"'0--2""S--""SO--""7L..S-o--I100 

Load Current, I, (rnA) 

TEMPERATURE 
CHARACTERISTICS 

VIN = +15V, !LOAD = ±25mA, free running. 

+250 +75 

Z 
O 
::r ., 

+50 
o :J 

~ '" 3 ID 
!!!. ,i" 
§" :;-
Co"C 

S- B -250 
:J "C 

+25 S 5. 
o ., 
.5 ~ ., '" Cl E -500 c: 0 

'" "" Z 
0 

-750 
-50 50 

TA('C) 

PWR1017 

High Voltage Supply. 

;i ~ 
II a 
+ :J 

0 '" -<n-• 3 
O~ 

-25 

100 150 

Load 

Vo ~ 120VDC 
lo~ 2SmA 



TYPICAL INPUT CONNECTIONS 
Single Rail Input Supply 

The PWRI017 can be hooked up in a number of configu­
rations for single input voltages. Each unit may become 
either a master or a slave. The most common configura­
tion is with a single master and .multiple slave units. 

+1SV 

OV #2 and #3 are Parallel Drive 
#1, is Free Running Master 

The PWRI017 may also be connected in series where the 
first unit can either be a master or a slave driven by the 
system clock. 

+1SV 

OV 

Any combination of serial or parallel may be used. 

+1SV 

OV 

APPLICATION NOTES 
TESTING ISOLATION BARRIER 
CHARACTERISTICS 

The insulation and spacings of the PWRI017 are 100% 
tested to meet the dielectric withstand requirements of 
UL544, paragraph 31. A 60Hz essentially sinusoidal 
potential is applied between the primary and secondary 
for a period of one minute. The potential used for this 
test is twice the maximum rated voltage plus 1000V. For 
the PWRIOl7 the test voltage is 3000V peak. 

Dielectric withstand testing is intended to be done at the 
manufacturer's site only. This test will not be repeated. 
Exposing the dielectric material of the isolation barrier 
to repeated testing causes mciroscopic carbonizing of the 
dielectric, resulting in a weakened barrier. A low resis­
tance path will eventually be created across the barrier. 
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Split Rail Input Supply 

PWRI017s may be driven by a differential supply and 
still be synchronized together. Care should be taken not 
to exceed the 50V maximum deviation from any -VIN • 

Synchronizing to an External Oscillator. 

'---+-.;..;;;.;. 

OV OV 

-1SV 

Synchronizing to a Free Running Unit. 

Tha master pin is a buffered output designed to drive 
other slave inputs. In split rail applications it is recom­
mended that the external oscillator drive only one unit 
and all others be driven from the master outputs of other 
PWRIOI7s. , 

+1SV 

OV 

-1SV 

Recommended. 

OV 

-1SV 
Not Recommended. 

PRESERVING ISOLATION CHARACTERISTIC,S 
If intrinsic safety is required, care should be taken in the 
layout and assembly of the printed wiring board (PWB) 
to avoid degrading the isolation barrier of the PWRI017. 
Precautionary measures include cleaning the PWB prior 
to installing the PWRI017 to prevent trapping conta-' 
minates under the unit. Use nonconductive spacers to 
keep the PWRI017 off the PWB. Use epoxy solder mask 
to isolate PWB conductive traces which must run under 
or close to the PWRlOI7. In the layout of the PWB, 
avoid placing PWB traces under the unit. Do not use 
conductive inks on the PWB under the unit; e.g., inks 
used in inspection'stamps or component identification 
marking. 



IElURR-IElROWN® 

r~ C83 [E5 r\l 

2.15 Wafrfrs= l'rrn~~~~OlUlfrLO>Mfr 
[OHC /[OIlC CO U\lJVlE lR1l'lE [p1 

o Isolation Voltage 500 VOC 

o Barrier leal(age Current 100% Tested at 240VAC 

o low Cost 

o Wide Operating Temperature Range 

o Input and Output Filtering 

, 0 Six-Sided Shielding 

CONNECTION DIAGRAM 

0+VOUT2 

@common, 

G)-Vou., 

~+Vour, 

0-VOUT1 '------_.-
TYPICAL APPLICATION 

3~ 

I Load 

Q' 4 

I LODd 

5----1 

6~ 
1 I Load Input 

Voltage 7----1 

I 

I 

I 

The PWR5038 offers a triple output 2.75W DC to DC 
converter for use in such diverse applications as process 
control, telecommunications, portable equipment 
medical systems, airborne and shipboard electronic 
circuits, and automatic test equipment. 

This model gives the user an output voltage of +5 and 
± l5VDC with an input voltage of +5VDC. 

Surface-mounted devices and manufacturing processes 
are used in the PWR5038 to give the user a device 
which is more environmentally rugged than most DC 
to DC converters. The use of surface-mount technol­
ogy also gives the PWR5038 a low cost reflected in our 
low prices. 

ORDERING INFORMATION 

PWR 5038 /G 
Device Family --,--T 

PWR indicates DC! DC converter 

Model Number------------.J 

Reliability Screening __________ ..J 

No designator indicates standard manufacturing 
processing 

/ G indicates Level I screening-bum-in only 
/ T indicates Level II screening-stabilization 

bake, temperature cycling, and burn-in 

Inlernalional Airporllnduslrial Park· P.O. Box 11400· Tucson. Arizona 85734· Tel. 16021746·1111 . Twx: 910·952·1111· Cable: BBRCORp· Telex: 66·6491 

PDS-738 
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SPECIFIC~TIONS 
ELECTRICAL CHARACTERISTICS 

Specifications Typical at Ta '" +25 deg C., nominal input voltage 
and rated output current unless otherwise noted. 

PARAMETER CONDITION MIN 

INPUT 
VOLTAGE 
RANGE 4.75 
CURRENT NO LOAD 

FULL LOAD 
RIPPLE 

CURRENT FULL LOAD 

OUTPUT 1 
VOLTAGE 
CURRENT 
ACCURACY -25 to + 85 CEG C 

I LOAD 
SOmAta 150 rnA 
INPUT VOLTAGE 

4.75 to 5.25 V 4.75 
RIPPLE OCto 10 MHz 

QUTPUT2 
VOLTAGE 
CURRENT 
ACCURACV -25 to +85 DEG C 

I LOAD 
33 mAteS7 rnA 

INPUT VOLTAGE 
4.75 to 5.25 V 13.5 

RIPPLE OCto 10 MHz 

ISOLATION 
VOLTAGE 500 
RESISTANCE 
CAPACITANCE 
LEAKAGE 

CURRENT Viso = 240 VAC 

TEMPERATURE 
SPECIFICATION -25 
OPERATION -40 
STORAGE -55 

TVP 

5.00 

150 

60 

5 

20 

±,5 

300 

'0 
45 

MSX UNT 

vae 
5.25 vae 

mA 
1.0 A 

mA 
pop 

VDe 
150 mA 

5.25 
mV 
pop 

vae 
67 mA 

16.5 
mV 
pop 

vac 
Mn 
pF 

5 pA 

+85 "C 
+100 "C 
+125 "C 
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ABSOLUTE MAXIMUM RATINGS 

Input Voltage................ 120% X rated voltage 
Output Short .. Circuit Duration. . . . . . . .. Momentary 
Internal Power Dissipation ......•........•.. 4W 
Junction Temperature ....................... 2W 
Package Thermal Resistance ....•....•..•. +l50°C 
Lead Temperature 

(soldering, 10 seconds) ...........•..•.. +300'C 

MECHANICAL 

BURR-BRO\NN8 

IElElI 
PWR5038 

MarkedwitJ 
specific model 
humber ordered. 

(Top VIew) 

3 

4 

5 

2 

1 

6 

7 

(Bottom View) 

W (Side View) • U 
_11_ 0.020 ±0.002 

(0.51 ±0.05) 

NOTES: 

1.625 ±0.015 

(41.28 ±0.38) 

t 
0.410 Max 

(1°r: 
O~ Min=--J 
(4.32) 

All dimensions are in inches (millimeters) . 

GRID: 0.100 inches (2.54 millimeters) 

MATERIAL: Low thermal resistance molding 
compound which has excellent chemical 
resistance, wide operating temperature range 
and good electrica'i properties under high 
humidity environments. Lead material Is 

• brass with a hot~solder-dlpped surface to 
allow ease of solderability. 



BURR-BROWN® 

IElElI PWR5104 
PWR5105 

9W Rated Output Power 
REGULATED DC-TO-DC CONVERTER 

FEATURES 
• LOW COST 
.i.iiW i1iii8E 
• LINEAR OUTPUT REGULATION 
• WIDE OPERATING TEMPERATURE RANGE: 

-40°C TO +100°C 

DESCRIPTION 
The PWR5104 and PWR5105 offer respectively 
±12VDC and ±15VDC ouputs of regulated 9W 
power driven from your +5V system bus. These 
units are designed for use in such diverse applications 
as process control, telecommunications, portable 
equipment, medical systems, airborne and shipboard 
electronic circuits, and automatic test equipment. 

The PWR5104 and PWR5105 offer a low cost 
alternative to the models currently in the market. In 
addition these models utilize high frequency switch­
ing in order to maintain a low EMI and RFI 
environment. Both models incorporate input and 

CONNECTION DIAGRAM 

-VIN (!:: G)-VOUT 

(!)common 

+VIN~ 
0+VOUT 

• ±12VDC AND ±15VDC OUTPUTS 
- .. IDIIT Alln nllTDIlT r:IITr:IIINI! 
- II •• UI hi ....................... _ ...... _ 

• SIX-SIDED SHIELDING 
• BARRIER LEAKAGE CURRENT 100% TESTED AT 

240VAC 

output filtering along with six-sided shielding to 
keep unwanted noise from your circuit. 

Surface-mounted devices and manufacturing proces­
ses are used in the PWR5104 and PWR5105 to give 
you a device which is more environmen~ally rugged 
than most DC-to-DC converters. These manufac­
turing and design technologies also give superior 
isolation voltage. The PWR5104 and PWR5105 are 
tested in compliance with the dielectric withstand 
voltage 'requirements of UL544, VDC750, and 
CSAC22.2. 

ORDERING INFORMATION 
PWR 510X/G 

Device Family . =r T 
PWR indicates DC/DC converter 

Model Number-----------' 
Selected from table of Electrical 

Characteristics 

Reliability Screening--------.J 
No designator indicates standard 

manufacturing processing 
IG indicates Levell screening-burn-in only 
IT indicates Level" screening-stabilization 

bake. temperature cycling. and bUrn-in 

Inlernalional Alrporllnduslrlal Park· P.O. Box 11400 . Tucson, Arizona 85734 • Tel. (6021 746·1111 • Twx: 910-952-1111 • Cable: BBRCORP • Telex: 66·6491 

PD5-713 
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SPECIFICATIONS 
ELECTRICAL 
Specifications typical at TA ::; +25°C, nominal input voltage and rated output current unless 
otherwise noted. 

PWR5104/5105 

PARAMeTER CONOITIONS MIN TYP MAX UNITS 

INPUT 
Nominal Voltage 5.00 VDC 
Voltage Rangel1l 4.75 5.25 VDC 
Input Current No load 60 rnA 
Input Current Rated load 2400 2570 rnA 
Ripple Current At rated load 5 mA,p-p 

OUTPUT 
PWR5104 Rated Voltage ±12 VDC 
PWR5105 Rated Voltage ±15 VDC 

Accuracy ±0.5 ±1.0 % 
Voltage Balance ±0.3 % 
Temperature 

Coefficient -25'C to +85'C ±0.01 %/oC 
PWR5104 Rated Current ±375 rnA 
PWR5105 Rated Current ±300 rnA 

Ripple and Noise BW = DC to 10MHz 6 35 mV,p-p 
Line Regualtion 0.02 % 
Load Regulation 0.04 % 
Efficiency 70 75 % 

ISOLATION 
Rated Voltage 750 VDC 
Resistance 10 GO 
Capacitance 50 pF 
Leakage Current 240Vrms, 60Hz 15 pA, rms 

GENERAL 
Switching Frequency 50 kHz 

TEMPERATURE 
Specification -25 +85 'C 
Operation -40 +100 'C 
Storage -55 +125 'C 

NOTE. (1) Other voltage ranges available. Conlact lactory. 

ABSOLUTE MAXIMUM RATINGS 

Input Voltage ............................. 110% of nominal 
putput Short-Circuit Duration ............... 15 seconds 
Internal Power Dissipation .......................... 4.0W 
Lead Temperature (soldering, 10 seconds)..... +300·C 
Junction Temperature ............................. +150·C 
Package Thermal Resistance, 

Junction-to-Ambient, IIJ •.•..••••.•••.•.••.••••• 15°CIW 
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MECHANICAL 

I 2.000 ±0.Q15 . I r-- (50.80 ±0.38) -----, 

'" ;; 
ci 
+i 

§~ 
N!e. 

~~1 
Top View "A" Package Option 

• t ". , ., .; ••• t,f+ h 
: : : : : : : : : : :. : :-: : !:~2 2. 
• t ............. ~ ... + t * ..... .. 
, • ~ ......... "'t .. , ............. _"'t 

.......... ,+VOUT.·· ....... . 

• • '.' ........... ~ ..... -+ ..... .... 
· ••..• +VIN· -t t ~ .,. -+ • r'" .. .. ...... , .. ~COt".·.·~­
· •.•.• -V'N·· .. • ...... • ............. · 

•••••••••• t·· .. • .. -+·· 
•.•.•••• --VOUTe· .... .. 
................ T .... .. 

.......... t···· t· 'T 
••••••••••••••••• T 

Bottom View-"A" Package Option 

~0'410M 
L.. __ ,.,... ___ ....,.,. (10.41) ax 

,--u-- u 0.170 Min 

L OMO ±0.OO3 . (4.32) 

(1.02 ±0.08) 

Side View-"A" Package Oplion 

NOTES: 

All dimensions are in inches (millimeters) 

GRID: 0.100 inche& (2.54 millimeters) 

MATERIAL: Units are encapsulated in a low thermal 
resistance molding compound which has excellent 
chemical resistance. wide operating temperature 
range, and good electrical properties under high 
humidity environments. Lead material is brass with 
a hot-solder-dipped surface to allow ease of solder­
ability. 
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All Burr-Brown DCI DC converters are manufactured 
using stringent in-process controls and quality inspec­
tions,The custo~er may also choose one of two addi­
tional levels of screening to meet specific requirements, 

The advanced reliability program is designed to reduce 
infant mortality, system rework, field failures, and equip­
ment downtime, 

Standard Manufacturing Process 

Incoming Material Inspection 
Per MIL-S-19500 

I 
Component Attachment 

I 
100% Internal Visual Inspection 

I 
100% Electrical Test 

I 
Seal 
T 

100'10 Final Electrical Test 
I 

External Visual 
I 

OA Lot Acceptance Testing, AOL = 1,0 

IG-Levell Screening 

Standard Manufacturing Process 
I 

Burn-in, MIL-STD-8B3, 
method 1015, 160 hours, T. = + 125'C 

I 
Final Electrical Test 

I 
OA Lot Acceptance Testing, AOL = 0,5 
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IT -Level II Screening 

Standard Manufacturing Process 
I 

Stabilization Bake, MIL-STD-BB3, 
method 1008, 24 hours, T. = + 125'C 

I 
Temperature Cycling, MIL-STD-883, 

method 1010, Condition B (-55'C to +125'C) 
I 

Burn-in, MIL-STD-883, 
method 1015, 160 hours, T. = +125'C 

I 
Final Electrical Test 

I 
OA Lot Acceptance Testing, AOL = 0,25 



APPLICATION NOTES 
PRESERVING ISOLATION CHARACTERISTICS 

If intrinsic safety is required, care should be taken in the 
layout and assembly of the printed wiring board (PWB) 
to avoid degrading the isolation barrier of the PWR51OX. 
Precautionary measures include cleaning the 510X prior 
to installing the PWR510X to prevent trapping contami­
nates under the unit. Use nonconductive spacers to keep 
the PWR510X off the PWB. Use epoxy solder mask to 
isolate PWB conductive traces which must run under or 
close to the PWR51OX. In the layout of the PWB, avoid 
placing PWB traces under the unit. Do not use conduc­
tive inks on the PWB under the \lnit; e,g., inks used in 
inspection stamps or component identification marking. 

OUTPUT POWER DISTRIBUTION 

Figure I shows the recommended method of connecting 
multiple loads to the PWR510X. Single-point power 
distribution prevents ground loops and interaction be­
tween parallel load circuits. 

DC/DC 
Converter 

FIGURE I. Recommended Power Distribution. 
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MEASURING NOISE 

Measuring the input and output noise performance of a 
DC! DC converter is a very difficult task that should be 
attempted only in a controlled laboratory test environ­
ment due to extraneous noise sources. 

Figure 2 illustrates two recommended methods for testing 
output voltage ripple and noise. Reflected input current 
ripple and noise should be measured with a high per­
formance current probe. Measuring input current and 
noise into a "known" impedance with a voltage probe' 
should be avoided. 

~ / To Scope 

Grounded Probe Tip 
a. Preferred Method 

b. Alternate Method 

FIGURE 2. Recommended Noise Measurement Methods. 



BURR-BROWN® 

113131 SDM862 
SDM863 

16 Single Ended I 8 Differential Input 
12-81T DATA ACQUISITION SYSTEMS 

FEATURES 
• COMPLETE 12-BIT DATA ACQUISITION SYSTEM 

IN A MINIATURE PACKAGE 
_. __ .. -_ .. ~.-- ....... -. --_ ..... -"" ... ,,'""'. ,." 

" .Nru. ""NUCi) i)CI.CII.KDI.': run U",.-uum 

OR BIPOLAR OPERATION 
• THROUGHPUT RATES 

B-BIT ACCURACY - 45KHz 
12-BIT ACCURACY - 33KHz 

• SELECTABLE GAINS OF 1. 10 and 100 
• FULL MICROPROCESSOR COMPATIBLE 

INTERFACE 
• GUARANTEED NO MISSING CODES OVER 

TEMPERATURE 
• SURFACE MOUNT OR PIN GRID ARRAY 

PACKAGE OPTIONS 
o FULL SPECIFICATION OVER 3 TEMPERATURE 

RANGES 
o to +70°C 

-25 to +85°C 
-55 to +125°C. 
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DESCRIPTION 
The SDM862 and SDM863 are coinplete data acquisition 
systems housed in a hermetically sealed 1" square leadless 
chip c~rrier or 8. 1.\" 5'111~re !1in grid array. Tlie small 
package outlines and low power consumption provide an 
ideal data acquisition solution where space is at a 
premium. 

The devices comprise of an input multiplexer (SDM862 
16 single-ended inputs. SDM863 8 differential inputs). 
instrumentation amplifier with selectable gains. samplel 
hold amplifier and AID converter with microprocessor 
interface and 3-state buffers. 

The SDM862 and SDM863 will accept unipolar or bipolar 
voltage inputs in the range 0 to + 1 OV. ± 5V and ± IOV. 
For low level signals jumper-selectable gains of 10 or 100 
can be applied. The number of input channels can be 
expanded by the addition of multiplexers. The micro­
processor interface and the facility of the samplelhold 
amplifier being controlled directly by the AID converter 
simplifies system integration. 
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SPECIFICATIONS 
ELECTRICAL At 25 'C Vee - ,I, 1511 Voo -511 external samplelhold capacitor of 4700pF - -

MODEL I SDM862/SDM863 J, A, R SDM8621sDM863 K, B, S 

MIN I TYP MAX MIN I TYP I MAX UNITS 

RESOLUTION I I 12 I * BITS 

INPUT 

ANALOG I I I I I 
VOLTAGE RANGES- Bipolar ,1,5, ±10 V 

-Unipolar 0-10 V 
INPUT IMPEDANCE - On Channel 1010 * !l 

-Off Channel 1010 * !l 
INPUT CAPACITANCE - On Channel 20 * pF 

, - Off Channel 20 * pF 
CMRR (2OV, DC to 1 KHz) 80 85 * * dB 
CROSSTALK (2OVp-p, 1KHz) 111 -85 -80 * * dB 
FEED THROUGH (AT 1KHz) [I] -85 -80 * * dB 
OFFSET (channel 10 channel) G=1 ]2] 30 100 * * .V 
INPUT BIAS CURRENT/CHANNEL 1 5 * * nA 
INPUT VOLTAGE RANGE [3] +10 +11 * * V 

-10 -15 " " V 

DIGITAL 

MULTIPLEXER INPUT CHANNEL SELECT - Logic '1' (2V) 5 36 * * .A 
- Logic '0' (0.8V) 5 30 * * .A 

s/H COMMAND - Logic '1' (2V) 0.2 * nA 
- Logic '0' (0.8V) 5 30 * * .A 

ADC SECTIO(ll- Logic '1' (2.4V) 10 * .A 
- Logic '0' (0.8V) 10 * .A 

TRANSFER CHARACTERISTICS 

ACCURACY 
INTEGRAL LINEARITY [4] :0.024 ±0.012 %ofFSR 
DIFFERENTIAL LINEARITY (4] :0.024 ±0.012. 'AlofFSR 
GAIN ERROR (5]-G=1 0.7 * % 

-G=I00 0.9 * 'AI 
UNIPOLAR OFFSET ERROR (5] 16 * mV 
BIPOLAR OFFSET ERROR [5] 50 * mV 
NOISE ERROR (MEASURED AT s/H OUTPUT) G=1 0.5 1 * * mVp-p 
DROOP RATE 50 500 * * uVimS 
TEMPERATURE COEFFICIENTS - Unipolar Offsel 20 15 ppm of FSR/'C 

. - Bipolar Offset 30 25 ppm of FSRI'C 
- Full·scale Calibration 60 35 ppm of FSR/'C 

SYSTEM TIMINGS 

ADC CONVERSION TIME 20 25 * * ,S 
s/H APERTURE DELAY 50 * nS 
s/H APERTURE UNCERTAINTY 2 * nS 

TIMING 

ACQUISITION TIME 5 * .5 
(to 0.01% of final value for full scale step) 
THROUGHPUT (SERIAL MODE) 45 * .S 

(OVERLAP MODE) 30 * ,S 

OUTPUT 

DIGITAL DATA I ] 
UNiPOlAR STRAI~HT BINAR~ (USB) 

] 

OUTPUT CODES - Unipolar BIPOLAR OFFSET BINARY (BOB) 
-Bipolar 

I I I I I I 
LOGIC LEVELS - Logic 0 (sink = 1.6mA) +0.4 * V 

- Logic 1 (source = 500uA) +2.4 * V 
LEAKAGE (DATA BITS ONLY), High-Z State -5 0.1 +5 * * * ,A 

POWER SUPPLY REQUIREMENTS 

RATED VOLTAGE, Analog (,I, Vcc) 14.25 15 15.75 * * * VDC 
Digital (VDD) 4.75 5 5.25 * * * VDC 

SUPPLY DRAIN, +15V 28 40 * * mA 
-15V 36 45 * * mA 
+5V 8 15 * * mA 

POWER DISSIPATION 1 1,4 * * WATTS 

TEMPERATURE RANGE 

OPERATING TEMPERATURE RANGE 
JH, KH/JL, KL 0 70 * .* ·C 
AH, BH/AL, BL -25 +85 * * -·C 
RH, SHIRL, BL -55 +125 * * ·C 

STORAGE TEMPERATURE RANGE -65 +150 * * ·C 

NOTES: (1] Measured at the sample and hold output. (2J Measured With all Input channels grounded. (3 J The range of voltage on any Input With respect to common over 
which accuracy and leakage current is guaranteed. [4] Applicatileover full operating temperature range. (5] Adjustable to zero using external potentiometer or select-on-test 
resistor. * Specification as per SDM8621863 J, A, R. NO MISSING CODES GUARANTEED OVER TEMPERATURE 'RANGE •. 

ABSOWTE MAXIMUM RATINGS 

+VCC TO ACOM ........................................................... -0.5V TO +16V ANALOG INPUT SIGNAL RANGE ............. +VCC+20VTO -VCC-20V 
- VCC TO ACOM ........................................................ +0.5V TO -16V DIGITALINPUTSIGNAL .............................................. -0.5VTO +VDD 
+VDDTODCOM ....................................................... -0.5V TO +5.5V ACOMTODCOM ........ _ ................................................................. ±tV 
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ANALOG TIMING SPECIFICATIONS 

PARAMETER MIN TYP MAX UNITS 

MULTIPLEXER 

Switching time (between channels) +1.5 ~S 

Settling time (10V step to 0.02%) 2.5 ~S 

Enable time 'ON' 1 2 ~S 
'OFF' 0.25 0.5 ~S 

INSTRUMENTATION AMPLIFIER 

Settling time to 0.01% 
G=1 5 12.5 ~S 
G=10 3 7.5 ~S 
G=100 4 7.5 ~S 

Slew rate 12 17 VI~S 

SlH AMPLIFIER 

Acquisition time (tOV step to 0.01°Al) 5 "S 
Aperture delay 50 nS 
Hold mode settling time 1.5 ~S 
Slew rate 10 VI~S 

Note: Specifications are at +25°C and measured at 500/0 level of transition. 

RIC 

BYTE 
SELECT 

STATUS 

tsrr 

tsar 

DBll-DBO ___ +--1i!HI~GH=-~Z~*~~~~~~ 
tdd 

READ CYCLE TIMING 

PIN CONFIGURATIONS 

TOPVtEW 
SDM863 

eHO. 
CHH 

,"2. 

CHJ. 

CH4+ 

CHS. 

CH6+ 

CHI. 

SJHIN 

" SlHOUT 

IiOLDCAP 

SlHour 

1 ~ @J.9 B 

§i I lil.&III~ 
~. ~§~~~~~'~~~~~8 

'I AMP our 

DIGiTAL TiMING SPlECIFICATIONS 

I I 

SYMBOL 

CONVERT MODE 
Idse 
thee 
Isse 
thsc 
15rc 
thrc 
Isac 
thac 
te 

READ MODE 
tdd 
thd 
thl 
Issr 
Isrr 
tsar 
thsr 
thrr 
thar 
ths 

CE 

CS 

RIC 

BYTE 
SELECT 

STATUS 

DBll-DBO 

TOPVtEW 
SDM862 
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PARAMETER Mill TYP MAX UNITS 

Status delay from CE 100 200 nS 
CE Pulse width 50 30 nS 
~toCEsetup 50 20 nS 
CS low during CE high 50 20 nS 
A/ClaCE setup 50 0 nS 
RIC 10\11 during CE high SO 20 nS 
Byte selec!!p CE setup 0 0 nS 
Byte selected valid nuring CE high SO 20 nS 
ConverSion line. 12 bit cycle 15 20 25 pS 

8bi1 cycle 10 13 17 pS 

Accessflme JromCE 75 150 nS 
Data valid after CE low 25 35 nS 
~Iputflciatdelay 100 150 nS 
CS to CE setup 50 0 nS 
RiCtoCE setup 0 0 nS 
Byte select loCE setup 50 25 nS 
e5vahd after CE low 0 0 nS 
RiC high after CE low 0 0 nS 
Byte select valid alterCE low SO 25 nS 
Stalusdelayafterdatavalid 300 500 1000 nS 

~t_...::=..theC----i~ I 

HIGH IMPEDANCE 

CONVERSION CYCLE TIMING 



PIN DESIGNATION DEFINITION COMMENTS 

CHOloCH15 Channel Inputs Analog Inputs (TolaI16) for single-ended and differential operation. Unused 
CHOtoCH7(+,-) inputs must be connected to analog common. 
(PINS 40 to 47, 54 to 61) 

MUX OUT+/AMP IN+ MULTIPLEXER "HI" OUTPUT On the SDM862 this is the multiple,,;r output. On the SDM 863 it is the output of 
the positive selected inputs. It is connected internally to the positive input of the, 

(PIN 65) instrumentation amplifier. 

MUXOUT (PIN 67) MULTIPLEXER "LO" OUTPUT This pin is used on the SDM863 only. It should be connected to the negative , 
input of the instrumentation amplifier. 

AMPIN (PIN 66) Negative Input of I~strumentation On the SDM862 this should be connected to analog common. On the SDM863 it 
Amplifier should be conencted to Muxout-(Pin 67). 

AMPOUT(PIN 1) Output of instrumentation amplifier This pin should be connected to the input of the 5tH amplifier (Pin 39). 

AMP SENSE (PIN 68) Output sense line of instrumentaiton This pin will normally be connected direct ~o A input (Pin 1) 
amplifier 

AMP REF (PIN 2) Reference for amplifier output This pin will normally be connected to analog common. Care should be taken to 
minimise tracking and contact resistance to analog common to optimise system 
accuracy. 

S/H OUT (PINS 35/37) Output of sample/hold amplifier Two pins are provided to facilitate a guard ring around the hold capacitor pin. 
These pins should be connected to either ADC in (20V) or AOC in (10V) 
depending on the desired range. 

HOLD CAP (PIN 36) Connection for hold capacitor on S/H The tracking to the hold capacitor should be as short as possible and"a guard 
amplifier ring employed using Pins 35 and 37" 

ADC IN (20V) Inputs to AID convertor Connect to S/H amplifier output. Use appropriate Pin for desired range" 
ADC IN (IOV) 
(PINS 21, 22) 

RG, Gl0, Gl00 Gain setting Pins on instrumentation For Gain = 1, no connections 
(PINS 62. 63, 64) amplifier For Gain = 10, connect Gl0 to RG. 

For Gain = 100, connect Gl00 10 RG. 

REF OUT (PIN 26) 10V Reference voltage This is the reference voltage for the AID convertor" 

REF IN, BIP OFF Reference input and offset input to Connect trim potentiometers (or selecl-on-test resistors) to these pins for 
(PINS 24, 23) AID convertor unipolar or biptoar operation as shown in figure 4. 

S/H IN (PIN 39) Input to sample/hold amplifier Connect to amp out (Pin 1). 

MUX ENABLE (PIN 48) Multiplex enable/disable Logic '1' on this pin wilt enable a selected channel on the internal multiplexer. 
Logic '0' de-selects all channels. 

MUX AOOO to MUX ADD3 Address inputs for channel selection These address lines select a particular channel as specified in figure 2. 
(PINS 49 to 52) 

S/H CONT (PIN 33) Track/f:told control on S/H amplifier LogiC '1' holds an analog value for conversion by the AID convertor. This line J!1ay 
be controlled by the status (Pin 6) of the convertor to simplify external timing 
control. 

S/H COM (PIN 34) Reference for'S/H logic control Connect to digital common 

DO to 011 (PINS 710 18) 3-state digital outputs The 12 or B-bit result of a conversion is available as output on these pins (00-
LSB,Dll-MSB). 

STATUS (PIN 6) Status of NO conversion This output pin is at logic '1' while the internal AID convertor is carrying out a 
conva"rsion. This pin may be used to directly control the s/H amplifier. 

CE (PIN 28) Chip enable This input must be at logic '1' to either initiate a conversion or" read output data 
(see figure 1). 

CS(PIN31) Chip select This input must be at logic 'O'to either initiate a conversion or read output data 
(see figure 1). 

RIC (PIN 29) Read/convert Data can be read when this Pin is logic '1' or a conversion can be initiated when 
this Pin is logic '0'. This Pin is typically connected to the RtW control line of a 
microprocessor-bases system (see figure 1). 

DATA MODE (PIN 30) Select 12 or 8 Bil Dala When data mode is at logic '1' all 12 output data bits are enabled simultaneously. 
When data mode is allogic '0' MSB'sAND LSB's are controlled by byte select 
(Pin 32). 

BYTE SELECT (PIN 32) Byte address, short cycle When reading output dala, byte select at logic '0' enables the 8 MSB's. Byte 
select at logic '1' enables the 4 LSS's. The 4 LSS's can therefore be connected to 

, four of the MSS lines for inter-connection to an 8-bit bus. In start convert mode, 
logic '0' enables a 12-bit conversion while logic '1' will short cycle the conversion 
to B-bils (see figure 1). 

+ 15V(I), +15V(2)(PINS 3, 27) Power Supply _ Connect to +15V supply using decoupling as indicated in figure 5. 

-15V(I), -15V(2) (PINS, 4, 20) Power Supply Connect to -15V supply using decoupling as indicated in figure 5. 

A COM (1), A COM (2) Analog common Analog common conneCtion. Note that a ,!ommon (including digital common) 
(PINS 53,25) should be connected together at one point closa to the device. 

+5V(PIN5) Logic power supply Connect to +5V digital supply line with decoupling as indicated in figure 5. 

ADC DCOM (PIN 19) Ret~rence tor AID convertor control Connect to 8tH commmon at one point close to device. 
lines 

NC(PIN38) NQ internal connection 
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SDM862 SDM863 

CHANNEL 

DATA BYTE 
CE CS RIC MODE SELECT OPERATION 

0 X X X X None MUX MUX MUX MUX MUX CHANNEL MUX MUX MUX MUX PAIR 
X 1 X X X None ADD3 ADD2 ADDI ADDO ENABLE SELECTED ADD2 ADDI ADDO ENABLE SELECTED 

X X X X L NONE X X X L 
1 0 0 X 0 Initiate 12·bit conversion 
1 0 0 X 1 Initiate a-bit conversion 
1 ! 0 X 0 Initiate 12·bit conversion L L L L H 0 L L L H 
1 ! 0 X 1 Initiate a·bit conversion L L L H H 1 L L H H 
1 0 ! X 0 Initiate 12·bit conversion 
1 0 ! X 1 Initiate a·bit conversion L L H L H 2 L H L H 

1 0 1 1 X Enable 12-bil output L L H H H 3 L H H H 

L H L L H 4 H L L H 1 0 1 0 0 Ebable 8 MSBs only 
1 0 1 0 1 Enable 4 LSBs plus 4 trailing zeros 

L H L H H 5 H L H H 
FIGURE 1. CONTROL INPUT TRUTH TABLE L H H L H 6 H H L H 

L H H H H 7 H H H H 

H L L L H 8 -
H L L H H 9 -

H L H L H 10 -
-FS + 1/2 t.SB +FS - Tl2LSB 

RANGE 000TO 001 TRANSITION) (FFE TO FFF TRANSITION) 1 LSB EQUALS H L H H H 11 -
H H L L H 12 -
H H L H H 13 -0-1111 +D.OO12V +9.9983V 2.44 rrN 

,5V -4.9988V +4.9963V 2.44 rrN 
,Ii'll -9.9976V t9.9927V 4.88 rrN H H H L H 14 -

H H H H H 15 -

FIGURE 3. CODE TRANSITION RANGES FIGURE 2. CHANNEL SELECT TRUTH TABLE 

UNIPOLAR OPERATION BIPOLAR OPERATION 

21 1---------- 20V IN 

10V IN 

FIGURE 4. CALIBRATION 

1-------+ +15V DC 

~------~--------~--------~------------------+~~~~gN 

(--------. -15V DC 
(--------. +5V DC 

,4}-------..... --------4----____ --e __________________ -+OIGITAL 
COMMON 

• CERAMIC DISC 

FIGURE 5. POWER SUPPLY CONNECTIONS AND RECOMMENDED DECOUPLING 
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P.G.A.MECHANICAL OUTLINE 

r A ---'1 PIN 1 IDENT 

H PACKAGE 

Terminations: Gold plated @@@@@>@@@@ 
KOVAR. 0~@@)@®®®®®® I!f' 

r 
Case: Black ceramic with gold 
plated nickel lid. @<D @@ 
Hermeticity: Gross leak test. 00 @@ 0 Weight: 9 grms (0.320z) BASE VIEW . 

B 
00 @@ 

1 
INCHES MILLIMETRES 

DIM MIN MAX MIN MAX <DC!) VIEW @@ 
A 1.087 1.109 27.610 28.169 
B 1.087 1.109 27.610 28.169 @@ @@ 

t~~'~mmy~' 
"C C .095 .120 2.413 3.048 @@ @@ 

0 .162 .198 4.115 5.029 

t E .045 .055 1.143 1.397 @@ @@ 
F .045 .055 1.143 1.397 

@@@@@@) @ @®@@ G .016 .020 0406 .508 

--+ <I- F --+114- H .100 BASIC 2.540 BASIC @@@@@ ®@@@ 
J .100 BASIC 2.540 BASIC 

G 

L.C.C. MECHANICAL OUTLINE 

K 

+-
t 

..-,...-~-

11
-,_ F ~I . PIN 1 IDENT 

666768 iL 

TOP 
VIEW 

GEB 

Jll 
11·--- --- ---------II~ 

ORDERING INFORMATION* 

SDM862 

LPACKAGE 

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) 

INCHES MILLIMETRES 
DIM MIN MAX MIN MAX 

A .945 .965 24.003 24.511 
B .945 .965 24.003 24.511 
C .076 .094 1.934 2.388 
0 .841 .859 21.361 21..819 
E .841 .859 21.361 21.819 
F .755 .785 19.177 19.939 
G .755 .785 19.177 19.939 
H .800 BASIC 20.320 BASIC 
J .027 I ,033 .6861 .838 
K .045 BASIC 1.143 BASIC 
L .050 BASIC 1.270 BASIC 

SDM863 NOTES 
16 SINGLE ENDED INPUts 8 DIFFERENTIAL INPUTS 1. J, K, A, B Grades are burned in 

AT+85°C for a minimum of 48 
hrs. 

68 PIN TEMP. 68 PIN TEMP. 
GRADE 
~~ 

ACCURACY RANGE GRADE 

~~ 
ACCURACY RANGE 

%FSR (DEG.C) %FSR IDEG. C) 

J l H ±0024 0-70 J l H ±0.024 0-70 
K l H ±0.912 0-70 K l H :to.012 0-70 

A l H ±0.024 -25 +85 A l H ±D.024 -25 +65 
8 l H ±0.012 -25 +85 B l H ±0.012 -25 +85 

R l H ±D.024 -55 +125 , R l H !O.024 -55 +125 
S l H ±0.012 -55 +125 S l H ±1lOi2 -55 +125 

·i.e. 16 single ended inputs in lee with accuracy of ~.024% FSR and Temp Range 01 ~~70 Oeg. C = SDM 862 Jl. 
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R.S. Grades are burned in 
AT+125°C for a minimum of 48 
hrs. 

2. All units are supplied serialised 
and with a printout of their 
elec1rical test results (25°C). 

SDM 8621863 evaluation board part 
number: PC 8621863-1 
68 Pin L.C.C. Socket Part Number: 
,MC0068-1 



WHY IRHE~NVlENT AN OPEIRtATO~ ~NTER[FAC[E? 
Is your microprocessor-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 there­
fore, to get the best return on engineering 
investment. 

equipment. There are numerous controller appli­
cations such as machine controllers, motor con­
trollers, process controllers, HVAC controllers, 
programmable controllers, and motion controllers. 
Other applications include operator interface for 
instruments, test machines, data acquisition sys­
tems, weighing systems, imaging systems, and 
medical equipment. 

Consider these issues when looking for an opera­
. tor 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 applications. 
RS-422 is useful for distances of greater than 50 
feet or for electrically noisy environments .. 

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

257 

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 uses standard ASCII communica­
tions. They are low cost, easy-to-use, easy-to­
design-in units. In many applications 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 auto­
matic self-test every time power is applied. The 
keyboard offers excellent tactile response, pro­
viding a numeric keypad, six user-programmable 
function keys, and six control keys. The function 
keys are bacl<-lighted under host computer con­
trol. They can also be programmed to transmit 
any sequence of up to four characters. Each 
function I<ey 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 
bloC;k 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 inter­
face, 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. 



BURR:-BROWN® 

IElElI TM2500 
TM2700 

OEM MICROTERMINALS 

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

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

DESCRIPTION 
The TM2500/TM2700 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 tenrunals are lightweight, 10.5 OUDl;es, 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 companyJogos and function 
labels. The compact size of the TM2500/TM2700 
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 
TM2500/TM2700 is focused on the needs of poten· 
tial and existing customers. 

International Airport Industrial Park· P.O, Box 11400· Tucson. Arizona 85734 .. Tei. (6021746·1111 . Twx: 911).952·1111 • Cable: BBRCORP· Telll: 66-6491 

PDS·739 ' 
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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 toe Tivi2500jTivi270Q is c.ic::sigut:::u lur cii.in::l" 

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. 

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 .................. TM2S00-RS-232C, 

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

Power ........................ SVDC or 7.5 to IOVDC at 
2S0mA max, TM2S00 
3S0mA max, TM2700 

Baud Rate ............................... 300, 1200, 9600 
Modes .............................. Character and block 
Opcraiiug lC1UVC1'"ttife ... One tD -l ·5C?C {J2° F to 1220 F} 
Storage Temperature .................. -20°C to +70oC 

(-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 
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DSPlayTM 

The DSPlay product family is designed to assist 
those involved in the analysis of real-worl,d signals 
by simplifying the implementationofdigital signal 
processing (DSP). Typical applications include 
vibration analysis; process, medical and analytical 
instrumentation; audio, sonar and voice signal 
processing; and test or quality control applica­
tions. 

The DSPlay Software Package transforms the 
IBMI!!> PC/XT/AT or compatible ,into an easy-to­
use DSP workstation, even for the nonexpert. 
DSPlay Software features a menu-driven interface 
with pull-up lists to process, analyze, and display 
real-world signals. Built-in editor functions make 
program developme,nt and modification simple; 
and, the package utilizes a concept familiar to the 
user for program development-the block diagram 
approach. 

Each block represents a process function such as 
correlation, signal source, filter or FFT operation. 
Once' th-eprogram is de;;eloped~- DSPlayoffers -. 
three different ways to view the data. The "Win­
dows" display provides an overview of up to six 
signal windows. The "Active" display,allow.s a 
concentrated examl~ation of one signal window, 
and the "Landscape" display offers a comparison 
of signal frames by presenting a series in 3-D 
perspective. 

DSPlay requires 512k bytes memory, one double­
sided floppy drive, and an IBM color graphics 
board for operation. 

The execution time of DSPlay Software may be 
enhanced by implementing DSPlay XL'". USing a 
powerful accelerator board, the software's perfor­
mance is improved by two orders of magnitude 
(typically). Even higher performance improve­
ments can be achieved in operations requiring 
numerous sequential calculations-for example, 
where large filters or transforms are processed 
frequently. 

DSPlay XL is slated for introduction in the fourth 
quarter of 1987. 

For more information about DSPlay products, 
contact the factory at 602-741-1155 or write DSP 
Marketing, Burr-Brown Corporation, 6550 S. Bay 
Colony, Tucson, AZ 85706. 

DSPlay"', DSPlay XL'·, Burr-Brown Corp.; IBMS IBM Corp. 

STD BUS INDUSTRIAL I/O PRODUCTS 
The Burr-Brown STD Bus products provide the 
most cost-effective tool for solving the applica­
tion-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, vari,ous memory 
boards, a 32-channel 12-bit A/D converter, two 

, CRT controllers, an I EEE-488 interface card, and 
two types of discrete I/O cards. 
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Burr-Brown Data Communications products pro­
vide the most cost-effective tool for solving the 
local data communications problems for industrial 
and institutional iacilities. 

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, equipment damage, and 
noise pickup. Surge suppression devices are 
internally mounted on all field inputs and outputs. 
The LDM422 serves as a Limited Distance Modem 
and as an RS-232-to-RS-422 converter with multi­
point capability. It has two complete high speed 
transmit and receive channels for data and hand-
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shake. It features 1000V isolation and surge 
protection. 

Fiber optic modems offer the maximum in isola­
tion and EMI/RFI immunity. The LDMBO is signal 
powered from RS-232 ports and transmits up to 
3.5km at 19.2k bits per second. The LDMa5 is a 
unique mUltipoint-capable modem with data rates 
to 5M bits per second. 

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







NORTH AMERICAN SALES DIRECTORY 
For Component Products 

BURR-BROWN OFFICES AND SALES REPRESENTATIVES 

ALABAMA 
Rep, Inc. 

.205-881-9270 Huntsville, AL 

ALASKA 
Burr-Brown Corporation 
206-455-2611 Bellevue, WA 

ARIZONA 
Burr-Brown Corporation 
602-746-1111 Tucson, AZ 

ARKANSAS 
Burr-Brown Corporation 
214-681-5781 Garland, TX 

CALIFORNIA (Northern) 
Burr-Brown Corporation 
408-559-8600 San Jose, CA 

CALIFORNIA (Southern) 
Burr-Brown Corporation 
818-991-8544 Agoura, CA 
805-496-7581 Agoura, CA 
714-835-0712 Santa Ana, CA 

CANADA 
Allan Craw10rd Associates 
416-890-2010 Mississauga, ONT 

COLORADO 
Burr-Brown Corporation 
303-663-4440 Loveland, CO 

CONNECTICUT 
Burr-Brown Corporation 
914-964-5252 Yonkers, NY 

DELAWARE 
OED Electronics, Inc. 
215-643-9200 Spring House, PA 

FLORIDA 
Burr-Brown Corporation 
305-740-7900 Orlando, FL 
305-586-7162 Palm Beach, FL 

GEORGIA 
Rep, Inc. 
404-938-4358 Atlanta, GA 

HAWAII 
Burr-Brown Corporation 
818-991-8544 Agoura, CA 

IDAHO 
Burr-Brown Corporation 
206-455-2611 Bellevue, WA 

ILLINOIS 
Burr-Brown Corporation 
312-832-6520 Addison, IL 

INDIANA 
Burr-Brown Corporation 
513-891-4711 Cincinnati, OH 

IOWA 
Rep Associates Corporation 
319-373-0152 Marion, IA 

KANSAS 
BC Electronic Sales, Inc. 
913-342-1211 Kansas City, KS 
316-722-0104 Wichita, KS 

KENTUCKY 
Burr-Brown Corporation 
513-891-4711 Cincinnati, OH 

LOUISIANA (Northern) 
Burr-Brown Corporation 
214-681-5781 Garland, TX 

LOUISIANA (Southern) 
Burr-Brown Corporation 
713-988-6546 Houston, TX 

MAINE 
Burr-Brown Corporation 
617-273-9022 Burlington, MA 

MARYLAND 
Marktron, Inc. 
301-628-1111 Hunt Valley, MD 
301-251-8990 Rockville, MD 

MASSACHUSETTS 
Burr-Brown Corporation 
617-273-9022 Burlington, MA 

MICHIGAN 
Burr-Brown Corporation 
313-474-6533 Farmington, MI 

MINNESOTA 
Electronic.~ales Agency, Inc. 
612-884-8291 Bloomington, MN 

MISSISSIPPI 
Rep, Inc. 
404-938-4358 Atlanta, GA 

MISSOURI 
BC Electronic Sales, Inc. 
314-521-6683 SI. Louis, MO 

MONTANA 
Aspen Sales, Inc. 
801-467-240tSalt Lake City, UT 

NEBRASKA 
BC Electronic Sales, Inc. 
913-342-1211 Kansas City, KS 

NEVADA (Noi1hern) 
Burr-Brown Corporation 
408-559-8600 San Jose, CA 

NEVADA (Southern) 
Burr-Brown Corporation 
818-991-8544 Agoura, CA 

NEW HAMPSHIRE 
Burr-Brown Corporation 
617-273-9022 Burlington, MA 

NEW JERSEY 
Burr-Brown Corporation 
914-964-5252 Yonkers, NY 

NEW MEXICO 
Thorson Desert States, Inc.· 
505-293-8555 Albuquerque, NM 

NEW YORK (Metro Area) 
Burr-Brown Corporation 
914-964-5252 Yonkers, NY 

NEW YORK 
Advanced Components Corp. 
315-853-6438 Clinton, NY 
607-785-3191 Endicott, NY 
315-699-2671 N, Syracuse, NY 
716-544-7017 Rochester, NY 
716-889-1429 Scottsville, NY 

NORTH CAROLINA 
Murcota Corporation 
919-722-9445 Wlnston-

Salem, NC 

NORTH DAKOTA 
Electronic Sales Agency, Inc. 
612-884-8291 Bloomington, MN 

OHIO 
Burr-Brown Corporation 
513-891-4711 Cincinnati, OH 

OHIO (Northeastern) 
K-T/DEPCO Marketing, Inc. 
216-442-6200 Cleveland, OH 

OKLAHOMA 
Burr-Brown Corporation 
214-681-5781 Garland, TX 

OREGON 
Burr-Brown Corporation 

. 206-455-2611 Bellevue, WA 

PENNSYLVANIA (Eastern) 
OED Electronics, Inc. 
215-643-9200 Spring House, PA 

PENNSYLVANIA (Western) 
K-T/DEPCO Marketing, Inc. 
412-367-1011 Pittsburgh, PA 

RHODE ISLAND 
Burr-Brown Corporation 
617-273-9022 Burlington, MA 

SOUTH CAROLINA 
MUrCota Corporation 
919-722-9445 Winston-

Salem,NC 

SOUTH DAKOTA 
Electronic Sales Agency, Inc. 
612-884-8291 Bloomington, MN 

TENNESSEE 
Rep, Inc. 
615-475-4105 Jefferson City, TN 

TEXAS (Northern) 
Burr-Brown Corporation 
214-681-5781 Garland, TX 

TEXAS (Southern) 
Burr-Brown Corporation 
713-988-6546 Houston, TX 

TEXAS (EI Paso) 
Thorson Desert States, Inc,· 
505-293-8555 Albuquerque, NM 

UTAH 
Aspen Sales, Inc. 
801-467-2401 Salt Lake City, UT 

VERMONT 
Burr-Brown Corporation 
617-273-9022 Burlington, MA 

VIRGINIA 
Marktron, Inc. 
301-251-8990 Rockville, MD 

WASHINGTON 
Burr-Brown Corporation 
206-455-2611 Bellevue, WA 

WASHINGTON,D,C. 
Marktron, Inc. 
301-251-8990 Rockville, MD 

WEST VIRGINIA 
Burr-Brown Corporation 
513-891-4711 Cincinnati, OH 

WISCONSIN (Eastern) 
Burr-Brown Corporation 
312-832-6520 Addison, IL 

WISCONSIN (Western) 
Electronic Sales Agency, Inc. 
612-884-8291 Bloomington, MN 

WYOMING 
Aspen Sales, Inc. 
801-467-2401 Salt Lake City, UT 

• Microcircuits only. 



BURR-BROWNiI!J 

IElElI 

Prices in U.S. dollars 

MODEL 

0100M5 
0145MC 
0546 

0548MC 
0700 
0700M 
0700U 
0700UH 
0710 

0722 
07228G 
0722MG 
0724 
0803H5 
0803HC 
0804H5 
0805H5 
0807H5 
2014HC 
2020HC 
2026MC 
2302HC 
2350HC 
2525HC 

3291/14 
,3292/14 

3293/14 
3329/03 
3354/25 
3355/25 
3356/25 
3450 
3451 
3452 
3500A 
35008 
3500C 
3500E 
3500HP 
3500R 
3500R/8838 
3500RQ 

35005 
35005Q 
3500T • 

3500TQ 

FOOT 
NOIE 

BURR-BROWN CORPORATION 
P.O. BOX 11400· Tucson, Arizona 85734 

Page No.1 

Telephone: (602) 746-1111 • TWX: 910·952-1111 • Telex: 66·6491 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 25-99 100-249 

14.98 12.74 10.34 
5.21 4.43 3.78 

W4.00 ~.OO %.00 
28.00 27.00 26.00 
50.00 ~.OO %.00 
53.00 51.00 49.00 
44.00 43.00 41.00 
60.00 ~.OO ~.OO 

121.00 117.00 112.00 
52.96 40.77 36.23 
67.59 53.14 47.09 
60.ro ~.ro ~.~ 

73.85 56.86 50.98 
4.20 3.24 2.84 
5.75 4.43 4.04 
5.61 4.32 3.94 

25.25 19.44 
1.54 1.19 1.00 

17.00 14.00 11.00 
9.00 7.00 6.00 

~.OO ~.OO H.OO 
9.00 8.60 8.20 

14.00 13.50 13.00 

28.00 n.oo ".00 
1n.00 120.00 1~.00 

125.00 120.00 115.00 
125.00' 120.00 115.00 

43.23 35.64 25.20 
165.00 159.00 152.00 
133.00 128.00 123.00 
125.00 120.00 115.00 
280.00 269.00 258.00 
228.00 219.00 210.00 
240.00 230.00 221.00 

11..54 8.80 6.72 
19.71 15.61 11.39 
25.14 20.14 14.91 
40.60 30.24 23.36 
40.60 30.24 23.36 

23.80 17.93 13.13 
~.OO ~.OO ~.OO 

~.~ n.oo W.OO 
36.96 27.27 22.26 
52.48 
59.64 
82.72 

38.72 
44.28 
62.87 

31.60 
35.28 
50.40 

Quantity disoounts available. 

IiODEL 

3500U/8838 
35015 
3507J 
3507JQ 
3508J 
3510AM 

35108H 
3510CH 
35105H 
3510VM/8838 
3521H 
3521J 
3S21.J() 

3521K 
3521L 

3521R 
3521RQ 

3522J 
3522K 
3522L 
35225 
35225Q 
3523J 
3523JQ 

3523K 
3523L 
3523LQ 

3527AH 
3527AMQ 

35278M 
35278MQ 
3527CH 
3528AM. 
3528AMQ 
35288M 
35288HQ 
3528CH 
3528CMQ 
3550J 
3550K 

35505 
35505Q 

3551J 
35515 
35515Q 
3553AM 

FOOT 
NOfE 

Effective June 1, 1987 

1-24 25-99 100-249 

30.00 
28.56 
13.05 

19.43 
11.48 
10.47 
13.27 
20.44 
20.44 
70.00 
27.65 
39.50 
52.00 
59.30 
83.50 

97.00 

26.00 
22.41 
10.42 
15.07 

8.91 
8.10 

10.15 
15.39 
15.39 
60.00 
21.65 
28.80 
38.55 
43.20 
61.45 

76.50 
137.75 105.65 
20.60 16.00 
27.00 21.55 
37.78 28.10 
53.40 ·41.50 
71.15 57.80 
38.50 29.20 
50.75 4'1.20 

45.80 36.00 
54.90 42.00 
73.85 60.65 
18.20 13.72 
24.42 18.52 

24.36 17.82 
29.96 23.81 
37.13 28.89 
22.68 17.12 
30.30 23.27 
27.83 20.90 
36.96 28.03 
33.88 26.08 
45.86 36.34 
34.94 27.00 
44.52 33.75 

64.74 50.60 
87.36 69.66 
35.62 27.27 
62.89 
78.40 
40.32 

49.95 
64.80 
31.21 

24.00 
17.80 
8.72 

12.97 

7.77 
6.25 
7.82 

12.18 
12.18 
50.00 
16.49 
22.31 
30.87 
35.96 
49.35 
58.49 

86.78 
12.34 
16.80 
22.16 
31.34 
45.83 
22.73 
33.08 
28.93 
33.39 
51.40 
11.50 
15.59 
15.38 

20.21 
24.47 
13.60 
18.32 
18.43 
24.78 
23.00 
30.45 
22.52 
26.78 

37.49 
53.55 
22.52 
37.49 
51.45 
23.57 



Page No.2 

Prices in U.S. dollars 

MODEL 

3553AMQ 

3554AM 

3554AMQ 

3554BM 

3554BMQ 

35545M 

35545MQ 

3571AM 

3571AMQ 

3572AM 

3572AMQ 

3573AM 

3573AMQ 

3580J 

3580JQ 

3581J 

3582J 

3582JQ 

3583AM 

3583AMQ 

3583JM 

3584JM 

3584JMQ 

3606AG 

3606BG 

3627AM 

3627AMQ 

3627BM 

3627BMQ 

3650HG 

3650JG 

3650KG 

3650MG 

3652HG 

3652JG 

3652MG 

3656AG 

3656BG 

3656HG 

3656JG 

3656KG 

4025MC 

4085BM 

4085KG 

40855M 

4115/04 

FOOT 

NOfE 

CUSTOMER PRICE LlST--COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 25-99 100-249 

63.84 54.00 46.20 

77.35 60.00 50.09 

95.50 76.96 68.25 

88.85 73.50 58.96 

111.30 93.60 80.85 

105.00 88.00 73.50 

145.60 118.80 99.23 

81.14 58.32 50.40 

109.76 85.32 72.45 

92.96 69.12 57.23 

125.44 99.36 '81.90 

40.32 28.62 26.25 

54.88 42.12 36.75 

65.72 49.40 42.25 

94.35 72.30 60.75 

99.05 72.65 62.85 

107.60 90.90 73.15 

143.00 123.75 107.15 

106.00 88.40 72.10 

148.40 122.75 106.10 

97.85 83.20 66.95 

100.00 75.40 67.45 

136.75 113.35 100.95 

117.60 102.60 91.35 

153.44 136.62 .119.54 

14.00 10.64 9.61 

28.00 17 .55 14.18 

18.76 13.61 11.81 

36.40 21.60 17 .59 

63.00 46.22 35.44 

~.93 ~.% ~." 
99.57 81.38 68.25 
56.45 39.53 33.60 

81.93 61.94 49.04 

99.57 75.28 67.20 

64.12 51.03 44.94 

96.71 74.52 60.74 

119.56 92.18 81.74 

85.W ~.88 ~.~ 

91.06 70.20 57.23 

111.94 86.35 70.30 

39.00 32.00 26.00 

91.84 79.38 61.95 

79.52 65.50 51.98 

115.36 102.06 79.28 

74.26 56.70 51.19 

Quantity discounts available. 

MODEL 

4127 JG 

4127KG 

4203J 

4203K 

42035 

420350 

4204J 

4204K 

42045 

420450 

4205J 

4205K 

42055 

4205S0 
4206J 

4206K 

4213AL 

4213AL-BS 

4213AL-BSSI 

4213AL-B5S2 

4213AL-B5S3 

4213AL-BS54 

4213AM 

4213AM-B5 

4213AM- BSS 1 

4213AM-BSS2 

4213AM-BSS3 

4213AM-B5S4 

4213AMQ 

4213BL 

4213BL-BS 

4213BL-B5S1 

4213BL-B5S2 

4213BL-BSS3 

4213BL-BSS4 

4213BM 

4213BM-BS 

4213BM-85S1 

4213BM-B552 

4213BM- BSS3 

4213BM- B5S4 
42135L . 

4213SL-BS 

42135L-BS51 

42135L-BSS2 

42135L-BSS3 

FOOT 
NOfE 

Effective June 1, 1987 

1-24 25-99 100-249 

56.84 42.55 36.12 

65.46 53.41 46.10 

43.50 29.15 21.55 

59.58 47.90 38.30 

92.40 66.10 58.30 

122.40 91.85 81.40 

76.16 64.75 53.55 

99.40 85.91 67.73 

113.12 101.52 86.10 

150.08 139.32 121.80 

35.78 28.08 20.95 

52.08 40.88 31.76 

74.42 56.16 42.00 

98.95 77.60 59.48 

54.26 43.15 31. 76 

77.06 61.18 44.36 

34.20 27.10 21.95 

34.20 27.10 21.95 

112.86 89.43 72.44 

44.46 35.23 28.54 

39.33 31.17 25.24 

37.62 29.81 24.15 

31.15 24.40 19.50 

31.15 24.40 19.50 

104.61 81.18 64.19 

40.50 31.72 25.35 

35.82 28.06 22.43 

34.27 26.84 21.45 

38.90 31.85 26.25 

48.40 37.50 31.65 

48.40 37.50 31.65 

159.72 123.75 104.45 

62.92 48.75 41.15 

55.66 43.13 36.40 

53.24 41.25 34.82 

45.05 34.75 29.15 

45.05 34.75 29.15 

151.47 115.50 96.20 

58.57 45.18 37.90 

51.81 39.96 33.52 

49.56 38.23 32.07 

61.90 51.75 41.40 

61.90 51.75 41.40 

204.27 170.78 136.62 

80.47 67.28 53.82 

71.19 59.51 47.61 



Prices in U.S. dollars 

MODEL 

4213Sl-BSS4 
4213SM 
4213SM-BS 
4213SM-BSSI 
4213SM-BSS2 
4213SM-BSS3 
4213SM-BSS4 
4213UM 
4213UM/883B 
4213VM 
4213VM/883B 
4213WM 
42!3HM/8838 
4214AP 
4214BP 
4214RM 
4214SM 
4302 
4340 
4341 
4423 
8300201XC 
AD515JH 
AD515Jl 
AD515KH 
AD515Kl 
AD515lH 
AD515ll 
ADC10HT 
ADC574AJH 
ADC574AKH 
ADC574ASH 
ADC574ATH 
ADC600B 
ADC600K 
ADC674AJH 
ADC674AKH 
ADC674ASH 
ADC674ATH 
ADC71JG 
ADC71KG 
ADC72AM 
ADC72BM 
ADC72JM 
ADC72KM 
ADC76AM 

FOOT 
NOTE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS Page No.3 

Effective June 1, 1987 F.O.B. Tucson, Arizona 

1-24 25-99 100-249 

68.09 56.93 45.54 
~.~ ~.M ~.~ 

~.~ ~.80 ~.90 

196.02 162.53 128.37 
75.79 63.44 50.57 
62.04 56.12 44.74 
64.13 53.68 42.79 
31.00 26.00 23.00 
43.00 37.00 29.00 
45.00 39.00 31.00 
60.49 38.00 35.00 
~.OO ~.OO ~.OO 

75.00 62.00 48.00 

28.28 22.95 17.64 
41.94 33.70 28.35 
34.16 26.95 24.52 
55.33 45.36 38.59 
58.86 42.88 33.76 

108.90 79.95 70.65 
32.70 
27.10 

170.00 

25.97 
21.06 

163.00 

18.85 
17.48 

155.00 
19.04 14.31 9.98 
19.50 15.75 12.00 
25.48 19.71 14.54 
25.25 20.75 16.35 
31.36 24.30 18.90 
30.50 25.00 20.50 

577.50 477.75 414.75 
45.00 36.00 30.00 
59.00 47.20 39.50 

124.00 99.00 91.35 
177.00141.00118.50 

2375.00 2090.00 
1695.00 1495.00 

58.50 46.75 39.25 
75.00 60.00 50.25 

158.00 126.00 106.00 
228.00 182.00 153.00 
98.70 86.10 66.15 

122.85 107.10 81.90 
239.40 203.70 156.45 
298.20 254.10 195.30 
199.50 170.10 131.25 
249.90 212.10 162.75 
281.40 224.70 193.20 

Quantity discounts available. 

MODrl 

ADC76BM 
ADC76JG 
ADC76JM 
ADC76KG 
ADC76KM 
ADC803BM 
ADC803BMQ 
ADC803CM 
ADC803CMQ 
ADC803SM 
ADC803SMQ 
ADC804BH 
.l'DC8048HQ 
ADC804SH 
ADC804SHQ 
ADC80AG-l0 
ADC80AG-12 
ADC80AG-12Q 
ADC80AGZ-12 
ADC80H-AH-12 
ADC80H-AH-12Q 

FOOT 
flOlE 

ADC80KD E,O 
ADC80MAH" 12 
ADC80MAH-12/QM 
ADC82AG 
ADC82AM 
ADC82AMQ 
ADC84KG-l0 
ADC84KG-12 
ADC85-10 
ADC85-12 
ADC85H-12 
ADC85HQ-12 
ADC87 
ADC87/883B 
ADC87H-12 
ADC87HQ-12 
ADC87U 
ADC87U/883B 
ADC87V 
ADC87V /883B 
DAC10HT 
DACI200KP-V 
DACI201KP-V 
DACI600JP-V 
DACI600KP-V 

1-24 25-99 100-249 

330.75 264.60 226.80 
156.45 135.45 103.95 
193.20 154.35 132.30 
179.55 153.30 124.95 
242.55 194.25 165.90 
2E.OO 1~.OO I~.OO 

321. 00 256.00 205.00 
292.00 225.00 180.00 
369.00 293.00 234.00 
382.00 304.00 243.00 
502.00 399.00319.00 
66.15 47.25 40.95 

102.90 72.45 57.75 
124.95 87.15 69.30 
156.45 109.20 B7.15 
83.48 66.15 46.20 
85.05 67.20 46.73 

110.25 88.20 60.90 
B5.05 67.20 46.73 
85.05 

110.25 
67.20 
88.20 
33.00 

46.73 
60.90 
33.00 

~.OO ~.OO ~.OO 

67.00 54.00 45.00 
78.75 54.60 46.20 

113.40 78.75 66.15 
153.30 115.50 105.00 
92.40 73.50 61.95 
97.65 77.70 65.10 

158.55 143.85 103.95 
179.55 144.90 110.25 
131.25 105.00 88.20 . 
163.80 131.25 110.25 
119.00 102.00 94.00 
130.00 113.00 105.00 
173.25 138.60 115.50 
216.30 173.25 143.85 
110.00 94.00 91.00 
121.00 104.00 96.00 
119.00 102.00 94.00 
130.00 113.00 105.00 
355.95 241.50 178.50 

9.50 9.50 5.95 
11.20 11.20 6.95 
15.10 14.35 8.95 
16.70 15.95 9.95 



Page No.4 

Prices in U.S. dollars 

MOOEl 

DAC60-10 
DAC60-12 
DAC63BG 
DAC63BM 
DAC63CG 
DAC63CH 
DAC63SH 
DAC63TH 
DAC700BH 
DAC700BH/QH 
DAC700BL 
DAC700BL/QH 
DAC700CH 
DAC700KH 
DAC700LH 
DAC700SH 
DAC700SH/QH 
DAC700SL 
DAC700SL/QH 
DAC70lBH 
DAC701BH/QH 
DAC701BL 
DAC70IBL/QM 
DAC70lCH 
DAC70lKH 
DAClOILH 
DAClOISH 
DAClOISH/QH 
DAClOlSL 
DAClO(SL/QH 
DAC702BH 
DAC702BH/QH 
DACl02BL 
OAC702BL/QH 
DAC702CH 
OACl02JP 
DAC702KH 
DAC702KP 
OAC702LH 
DAC702SH 
DAC702SH/QH 
DAC702SL 
DAC702SL/QH 
DAC703BH 
OAC703BH/QH 
OAC703BL 

FOOT 
NOfE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 25-99 100-249 

I~.OO IU.OO le.oo 
165.00 159.00 152.00 
121.80 97.65 91.35 
141.75 117.60 107.10 
137.55109.20101.85 
160.65 131.25 117.60 
252.00 210.00 192.15 
276.15 234.15 212.10 
n.H u.~ Q.% 
73.50 55.65 47.25 
95.55 72.45 61.95 

109.20 82.95 71.40 
88.20 67.20 56.70 
48.30 36.75 30.45 
71.40 54.60 46.20 
~.Q ~.~ ~.M 

107.10 80.85 68.25 
154.35 122.85 103.95 
177 .45 140.70 119.70 
60.90 48.~ Q.% 
73.50 55.65 47.25 
95.55 72.45 61.95 

109.20 82.95 71.40 
00.20 67.W ~.ro 

48.~ 36.~ ~.~ 

71.40 54.60 46.20 
92.40 70.35 58.80 

107.10 80.85 68.25 
154.35 122.85 103.95 
177.45 140.70 119.70 
n.H 48.~ Q.% 
73.50 55.65 47.25 
95.55 72.45 61.95 

109.20 82.95 71.40 
00.20 67.20 56.70 
23.10 19.58 17.85 
48.30 36.75 30.45 
25.20 21.95 19.95 
71.40 54.60 46.20 
92.40 70.35 58.80 

107.10 80.85 68.25 
154.35 122.85 103.95 
177 .45 140.70 119.70 
n.H 48.~ Q.% 
73.50 55.65 47.25 
95.55 72.45 61.95 

Quantity discounts available. 

MODEL 

DACl03BL/QM 
DAC703CH 
DAC703JP 
DAC703KH 
OAC703KP 
OAC703LH 
OAC703SH 
OAC 703SH/QM 
OAC703SL 
DAC703SL/QM 
OACl03VG 
OAC703VG/883B 
OAC703VL 
OAC703VL/883B 
OAC705BH 
OAGO 5BH / QH 
OACl05KH 
OAC705SH 
OACl05SH/QM 
OAC706BH 
DAC706BH/QH 
DAC706KH 
DAC706SH 
DACl06SH/QH 
OAC707BH 
DAC707BH/QH 
DAC707JP 
DAC707KH 
DAC707KP 
DAC707SH 
DAC707SH/QM 
DAC708BH 
DAC708BH/QH 
DAC708KH 
DAC708SH 
DAC708SH/QM 
DAC709BH 
DAC709BH/QM 
DAC709KH 
DAC709SH 
DAC709SH/QM 
DAC 70BH-COB- I 
DAC70BH-CSB- I 
DAC71-CCD-I 
DAC 7l-CCD- V 
DAC71-COB-I 

FOOT 
NOTE 

Effective June 1, 1987 

1-24 25-99 100-249 

109.20 82.95 71.40 
88.20 67.20 56.70 
23.10 19.58 17.85 
48.30 36.75 30.45 
25.20 22.03 19.95 
71.40 54.60 46.20 
~.Q ro.~ ~.M 

107.10 80.85 68.25 
154.35 122.85 103.95 
177.45 140.70 U9.70 
102.00 77.00 64.50 
118.50 89.00 75.00 
143.50 108.00 90.00 
165.50 125.00 105.00 
76.65 72.45 56.70 
88.20 82.95 65.10 
66.15 53.55 46.20 
99.75 97.65 77.17 

114.45 108.15 89.30 
~.e 72.~ ~.~ 

88.8 ~.% ~.~ 

66.15 53.55 48.51 
99.75 93.45 77.17 

114.45 108.15 89.30 
76.65 72.45 59.54 
88.W ~.95 e.w 
27.30 21.53 18.3.7 
66.15 53.55 46.20 
32.55 25.73 22.05 
99.75 93.45 73.50 

114.45 108.15 85.05 
76.65 72.45 56.70 
88.20 82.95 65.10 
66.15 53.55 46.20 
99.75 93.45 73.50 

114.45 108.15 85.05 
76.65 72 • 45 56.70 
88.20 82.95 65.10 
66.15 53.55 46.20 
99.75 93.45 73.50 

114.45 108.15 85.05 
150.15 113.40 94.50 
150.15 113.40 94.50 
67.10 52.80 46.20. 
70.40 57.20 52.80 
56.70 44.10 38.85 



Prices in U.S. dollars 

HODEL 

OAC71-COB-V 
DAC71-CSB-1 
DAC71-CSB-V 
DAC710KH 
DAC711KH 
OAC72BH-COB-1 
OAC72BH-COB-V 
OAC72BH-CSB-1 
OAC72BH-CSB-V 
OAC736J 
OAC736K 
OAC73J 

DAC7541AAH 
OAC7541AAH/QM 
OAC7541ABH 
OAC7541ABH/QH 
DAC7541AJP 
OAC7541AJU 
OAC7541AKP 
OAC7541AKU 
OAC7541ASH 
OAC7541ASH/QM 
OAC7541ATH 
OAC7541ATH/QM 

FOOT 
NorE 

DAC7700KD E 
DAC7701KO E 
OAC80-CBI-1 
OAC80-CBI-V 
OAC80-CCO-1 
DAC80-CCD-V 
OAC800-CBI- I 
DAC800-CBI-V 
DAC800P-CBI - I 
DAC800P-CBI-V 
OAC80KD-1 
DAC80KD-V 
DAC80P-CBI-1 
DAC80P-CBI-V 
DAC80Z-CBI-I 
DAC80Z-CBI-V 
DAC811AH 
DAC811AH/QM 
DAC811Al 
OAC811Al/QH 
DAC811BH 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS Page No.5 

Effective June 1, 1987 F.O.B. Tucson, Arizona 

1-24 

59.85 
56.70 
59.85 
42.00 
42.00 
87.15 
90.30 
87.15 
90.30 

375.00 
415.00 
373.00 
... ,., nn 
"tJ.c..uv 

13.10 
16.20 
14.45 
17.90 
11.80 
14.15 
13.10 
15.70 

. 38.35 
57.00 
44.75 
66.50 

23.00 
24.00 
42.00 
42.50 
24.15 
28.87 
21.26. 
26.25 

20.00 
21.00 
23.00 
24.00 
23.25 
29.15 
29.25 
36.75 
28.50 

25-99 100-249 

47.25 
44.10 
47.25 
35.70 
35.70 
66.15 
70.14 
66.15 
69.30 

360.00 
399.00 
35B.00 
395.00 

10.75 
12.70 
11.85 
14.10 
9.70 

11.65 
10.75 
12.90 
31.35 
44.70 
36.60 
52.20 
25.20 
25.20 
18.25 
19.00 
37.50 
38.00 
19.95 
24.15 
17.01 
22.05 
15.25 
15.25 
16.00 
16.37 
18.25 
19.00 
18.35 
23.00 
23.25 
29.25 
22.50 

40.95 
3B.B5 
40.95 
30.45 
30.45 
53.55 
55.65 
53.55 
55.65 

345.00 
3B2.00 
344.00 
3no.CO 

7.95 
9.30 
8.75 

10.20 
7.15 
B.55 
7.95 
9.55 

23.25 
32.60 
27.10 
38.00 
IB.37 
18.37 
15.25 
16.00 
25.00 
26.00 
15.75 
IB.90 
14.33 
16.80 
9.60 
9.60 

13.25 
14.00 
15.25 
16.00 
14.90 
18.75 
19.40 
24.25 
IB.90 

Quantity dis(X)unfs available. 

MODEL 

DAC811BH/QM 
DAC811Bl 
OAC811Bl/QH 
DAC811JO 
DAC811JP 
OAC811 JU 
DAC811KP 
DAC811KU 
OAC811 RH 
DAC811RH/QM 
DACBllRl 
OAC811Rl/QM 
!)l'.C81!SH 
OAC811SH/QH 
DAC811Sl 
DAC811Sl/QM 
OAC812BH 
DAC812CM 
DAC82KG 
OACB50-CB I-I 
DAC850-CBI-I/QH 
OAC850-CBI-V 
DAC850-CBI-V/QH 
DAC850Bl-I 
OAC850Bl-I/QM 
DAC850Bl-V 
DAC850Bl-V/QH 
DAC851-CBI-1 
OAC851-CBI-I/QM 
OAC851-CBI-V 
OAC851-CBI -v /QH 
DAC851Sl-1 
OACB51Sl-I/QH 
DAC851Sl-V 
DAC851Sl-V/QH 
DAC85H-CBI-1 
OAC85H-CBI- I /QH 
OAC85H-CBI-V 
OAC85H-CBI-V/QM 

FOOT 
NorE 

DAC87-CBI-I J 
DAC87-CBI-I/B J,+ 
OAC87-CBI-V 
OAC87-CBI-V/B 
OAC870U 
OAC870U/883B 
OAC870Ul 

1-24 25-99 100-249 

35.75 28.25 23.75 
24.60 
31.00 

37.00 29.25 
46.50 37.00 

. 15.25 

IB.60 14.90 
9.60 

11.90 
13.50 
15.85 
17.20 
53.00 
61.00 
69.00 
80.00 
86.00 
99.00 

112.00 

20.50 16.40 
24.75 19.80 
26.50 21.20 
79.00 63.00 
91.00 73.00 

103.00 82.00 
119.00 95.00 
130.00 106.00 
150.00 122.00 
169.00 138.00 
195.00 159.00 129.00 

96.60 
127.05 

137.55 126.00 
IB3.75 139.65 
40.95 28.35 24.15 
38.12 
47.36 
40.43 
50.82 
49.35 
62.37 
53.03 
66.99 
56.59 
65.20 
61.21 
70.36 
74.03 
85.?8 
79.80 
91.35 
36.23 
44.10 
37.80 
46.20 

98.00 
105.00 
45.00 
65.00 
50.00 

27.30 23.10 
34.12 28.87 
29.40 . 24.68 
36.75 30.98 
35.70 30.45 
45.15 38.33 
37.80 32.02 
47.25 40.43 
40.95 34.65 
47.25 39.90 
44.62 37.27 
51.45 43.05 
53.55 45.15 
61.95 51.98 
58.80 48.30 
67.20 55.65 
28.87 25.20 
35.18 30.98 
30.45 26.25 
35.18 32.02 

78.50 
85.00 
40.00 
60.00 
45.00 

70.50 
76.50 
35.00 
55.00 
40.00 



Page No.6 

Prices in U.S. dollars 

MODEL 

OAC870Ul/883B 
OAC870V 

FOOT 
NorE 

OAC870V 1883B 
OAC870Vl 
OAC870Vl/883B 
DAC87H-CBI-V 
OAC87H-CBI -v IQM 
DAC87U-CBI -IJ 
OAC87U-CBI-I/B J,+ 
OAC87U-CBI - V 
OAC87U-CBI-V/B 
DAC90BG 
OAC90SG 
DEMI02 KIT 

DEMI06 KIT 
DTVIOOHP 
OIVIOOJP 
DIVIOOKP 
INAIOIAD 
INAIOIAG 
INAIOIAl 
INAIOIAl-BS 
INAIOIAl-BSSI 
INAIOIAl-B~SS2 

lNA10IAl-BSS3 
INAIOIAl-BSS4 
INAIOIAH 
INAIOIAM-BS 
INAIOIAM-BSSI 
lNAI0IAM-BSS2 
INAIOIAf1-BSS3 
INAIOIAM-BSS4 
lNAlOIBl 
INAIOIBl-BS· 
INAIOIBl-BSSI 
INAIOIBl-BSS2 
lNAI0IBl-BSS3 
lNAI0IBl-BSS4 
INAI0IBM-BS 
INAIOIBM-BSSI 
INAIOIBM-BSS2 
INAI0IBM-BSS3 
INAIOIBM-BSS4 
INAIOICG 
lNAIOICl 
INAI01Cl-BS 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 25-99 100-249 

70.00 
80.00 

100.00 
85.00 

65.00 
75.00 
95.00 
80.00 

105.00 100.00 
82.95 66.15 

100.80 80.85 

58.00 
61.00 
25.30 
35.07 
75.00 
85.00 
33.88 
47.32 
67.59 

17.95 
16:50 
16.50 
54.45 
21.45 
18.98 
18.15 
14.00 
14.00 
46.20 
18.20 
16.10 
15.40 
19.50 
19.50 
64.35 
25.35 
22.43 
21.45 
18.70 
56.10 
24.31 
21. 51 
20.57 
23.00 
20.90 
20.90 

48.80 
49.50 
20.12 
28.06 

26.19 
39.15 
56.11 
8.90 

13.50 
13.00 
13.00 
42.90 
16.90 
14.95 
14.30 
10.50 
10.50 
34.65 
13.65 
12.08 
11. 55 
15.25 
15.25 
50.33 
19.83 
17 .54 
16.78 
17.00 
42.08 
22.10 
19.55 
18.70 
17.25 
16.30 
16.30 

60.00 
67.00 
80.00 
72.00 
90.00 
57.75 
70.35 

44.00 
47.00 
16.96 
23.46 

19.06 
29.14 
41.84 
4.95 

11.00 
9.75 
9.75 

32.18 
12.68 
11.21 
10.73 

7.25 
7.25 

23.93 
9.43 
8.34 
7.98 

11.30 
11.30 
'37.29 
14.69 
13.00 
12.43 
16.15 
29.04 
21.00 
18.57 
17.77 
16.35 
15.35 
15.35 

Quantity discounts available. 

MODEL 

INAIOICl-BSSI 
INAIOICl-BSS2 
INAIOICl-BSS3 
INAIOICl-BSS4 
INAIOICM 
INAI0ICM-BS 
INAIOICM-BSSI 
INAI0ICM-BSS2 
INAIOICM-BSS3 
INAIOICM-BSS4 
INAIOIHP 
INAIOIKU 
INAIOISG 
INAI0lSGQ 
INAIOISl 
INAIOISl-BS 
INAIOISl-BSSI 
INAIOISl-BSS2 
INAIOISl-BSS3 
INAIOISl-BSS4 
INAIOISM 
INAIOISM-BS 
INAIOISfl-BSSI 
INAIOISfl-BSS2 
INAIOISM-BSS3 

. INAIOISM-BSS4 
INAIOISMQ 
INAIOI VG 
INAIOIVG/883B 

FOOT 
NOTE 

INAIOIVM . I 
INAIOI VM/883B 
,INAI02AD 
INAI02AG 
INAI02AL 
INAI02CG 
INAI02CL 
INAI02KP 
INAI02SL 
INAI04AM 
INAI04BM 
INA104CM 
INAI04HP 
INAI04JP 
INAI04KP 
INAI04SM 
INAI05AD 

1-24 

68.97 
27.17 
24.04 
22.99 
20.61 
20.61 
60.72 
26.79 
23.70 
22.67 

7.37 
8.29 

27.72 
39.20 
22.00 
22.00 
72.60 
28.60 
25.30 
24.20 
21.84 
21.84 
64.35 
28.39 
25.12 
24.02 
31.36 
46.00 
49.50 
43.75 
47.25 

13.95 
16.45 
20.61 
20.90 

7.60 
26.40 
27.16 
32.48 
41. 94 
21.00 
25.20 
32.48 
44.80 

Effective June 1, 1987 

25-99 100-249 

53.79 
21.19 
18.75 
17.93 
14.90 
14.90 
45.54 
19.37 
17.14 
16.39 
5.67 
6.26 

19.98 
29.16 
17.15 
17.15 
56.60 
22.30 
19.72 
18.87 
15.82 
15.82 
48.35 
20.57 
18.19 
17 .40 
22.68 
41.60 
44.75 
39.50 
42.50 

9.35 
11.15 
13.65 
17.12 
18.35 
5.95 

23.10 
20.79 
25.11 
32.24 
16.15 
19.39 
25.11 
34.29 
4.65 

50.66 
19.96 
17.65 
16.89 
13.49 
13.49 
42.14 
17.54 
15.51 
14.84 
5.10 
5.51 

18.53 
26.25 
16.45 
16.45 
54.29 
21.39 
18.92 
18.10 
14.65 
14.65 
46.04 
19.05 
16.85 
16.12 
21.00 
39.50 
42.50 
37.50 
40.50 

5.20 
7.95 

10.45 
II. 92 
13.85 
5.40 

17.25 
18.85 
22.73 
29.24 
14.65 
17.59 
22.73 
31. 13 
3.50 



Prices in U.S. dollars 

MODEL 

INAI05AL 
INAI05AM 
I NAI 05AM- BS 
INAI05AM-BSSI 
INAI05AM-BSS2 
INAI05AM-BSS3 
INAI05AM-BSS4 
INAI05BL 
INAI05BM 
INAI05BM-BS 
INAI05BM-BSSI 
INAI05BM-BSS2 
INAI05BM-BSS3 
INAI05BM-BSS4 
INA105KP 
INAI05KU 
INAI05SL 
INAI06AM 
INAI06BM 
INAI06KP 
INA110AD 
INA110AG 
INA110AL 
INA110BG 
INA110BL 
INA110KP 
INAIIOKU 
INAllOSG 
INA110SL 
INA258UG 
INA258UG/883B 
INA258UL 
INA258Ul/883B 
INA258VG 
I NA258VG/883B 
INA25BVL 
I NA2 58Vl/883B 
INA258WG 
INA258WG/883B 
INA25BWL 
INA258WL/883B 
ISOIOOAP 
ISOIOOBP 
ISOIOOCP 
ISOl02 
ISOI02B 

FOOT 
NOTE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 'Page No.7 

Effective June 1, 1987 F.O.B. Tucson, Arizona 

1-24 

12.45 
9.50 
9.50 

32.B4 
12.35 
10.93 
10.45 
15.25 
11.85 
11.85 
42.08 
15.41 
13.63 
13.04 
6.25 
7.34 

19.10 
10.00 
12.45 
6.50 

16.85 
19.35 
26.43 
26.10 

7.40 
8.74 

28.11 
27.60 
38.15 
42.40 
41. 35 
45.60 
49.80 
65.70 
54.00 
74.20 
63.60 
84.80 
69.95 
93.30 
36.40 
39.65 
44.24 
25.50 
34.45 

25-99 100-249 

9.95 
7.15 
7.15 

24.59 
9.30 
8.22 
7.87 

12.00 
8.95 
8.95 

31. 35 
II. 64 
10.29 
9.85 
4.65 
5.35 

14.85 
7.50 
9.40 
4.89 
9.45 

12.65 
15.15 
19.17 
20.25 
5.80 
6.59 

20.36 
21. 35 
36.00 
40.30 
39.20 
43.50 
43.45 

'58.30 

47.70 
64.65 
55.10 
74.20 
60.40 
81.60 
31.05 
34.13 
39.20 
19.50 
26.95 

8.45 
5.75 
5.75 

19.64 
7.48 
6.61 
6.33 

10.15 
7.20 
7.20 

25.25 
9.36 
8.28 
7.92 
3.50 
3.99 

12.45 
6.05 
7.55 
3.65 
5.25 
8.85 

II. 35 
12'.97 
14.85 
5.50 
6.09 

18.85 
20.45 
26.50 
29.70 
28.60 
32 ~86 
40.30 
56.20 
44.50 
61. 50 
51. 95 
69.95 
56.20 
76.30 
26.78 
30.08 
35.28 
16.50 
22.30 

Quantity discounts available. 

MODEL 

ISOI06 
I SOl06B 
LOGIOOJP 
MA51414 
MP22BG 
MP32BG 
MP32CG 
MPCI6S 
MPC40 
MPC800KG 
MPC800SG 
MPC80lKG 
MPC80lSG 
MPC8D 
MPC8S 
MPYlOOAG 
MPYlOOAL 
MPYlOOAL-BS 
MPYlOOAL-BSSI 
MPYI OOAL -8SS2 
MPY I OOAL- BSS3 
MPYI OOAL -BSS4 
MPYlOOAM 
MPYI OOAM- BS 
MPYlOOAM-BSSI 
MPYlOOAM-BSS2 
MPYlOOAM-BSS3 
MPYI OOAM- BSS4 
MPYlOOBG 
MPYlOOBL 
MPYI OOBL - BS 
MPYlOOBL-BSSI 
MPYlOOBL-BSS2 
MPYI OOBL - BSS3 
MPYI OOBL - BSS4 
MPYlOOBM 
MPYlOOBM-BS 
MPYlOOBM-BSSI 
MPYI OOBM- BSS2 
MPY I 00BM-BSS3 
MPYlOOBM-BSS4 
MPYlOOCG 
MPYlOOCL 
MPYlOOCL-BS 
MPYlOOCL-BSSI 
MPYlOOCL-BSS2 

FOOT 
NorE 

1-24 25-99 100-249 

34.00 26.60 22.00 
45.90 35.95 29.75 
48.16 37.80 31.50 

340.20 271.95 227.85 
340.20 271.95 227.85 
425.25 340.20 285.60 
24.37 21.06 17.85 
13.62 11.81 9.97 
29.25 24.21 20.18 
58.45 48.37 40.31 
15.23 12.60 10.50 
31.50 26.07 21.72 
24.37 21.06 17.85 
13.62 11.77 9.97 
15.51 13.94 12.26 
13.85 12.45 10.00 
13.85 12.45 10.00 
45.71 41.09 30.00 
18.01 16.19 13.00 
15.93 14.32 11.50 
15.24 13.70 11.00 
11.76 10.58 8.40 
11.76 10.58 8.40 
37.46 32.84 24.75 
15.29 13.75 10.92 
13.52 12.17 9.66 
12.94 11.64 9.24 
25.14 22.09 17.22 
20.85 18.75 14.15 
20.85 18.75 14.15 
68.81 61.88 46.70 
27.11 24.38 18.40 
23.98 21.56 16.27 
22.94 20.63 15.57 
19.04 16.69 12.23 
19.04 16.69 12.23 
60.56 53.63 38.45 
24.75 21.70 15.90 
21.90 19.19 14.06 
20.94 18.36 13.45 
37.74 33.48 27.56 
30.50 27.35 23.00 
30.50 27.35 23.00 

100.65 90.26 75.90 
39.65 35.56 29.90 



Page No.8 

Prices in U.S. dollars 

MODEL 

MPYlOOCL-BSS3 
MPYlOOCL-BSS4 
MPYlOOCM 
MPYlOOCM-BS 
MPYlOOCM-BSSI 
MPYlOOCM-BSS2 
MPYlOOCM-BSS3 
MPYlOOCM-BSS4 
MPYlOOSG 
MPYlOOSGQ 
MPYlOOSL 
MPYlOOSL-BS 
MPYlOOSL-BSSI 
MPYlOOSL-BSS2 
MPYlOOSL-BSS3 
MPYlOOSL-BSS4 
MPYlOOSM 
MPYlOOSM-BS 
MPYlOOSM-BSSI 
MPYlOOSM-BSS2 
MPYlOOSM-BSS3 
MPYlOOSM-BSS4 

MPYlOOSMQ 
MPY534AD 
MPY534JD 
MPY534JH 
MPY534JH-BS 
MPY534JH-BSSI 
MPY534JH- BSS2 
MPY534JH-BSS3 
MPY534JH-BSS4 

MPY534JL 
MPY534JL-BS 

MPY534JL-BSSI 
MPY534JL-BSS2 
MPY534JL-BSS3 

MPY534JL - BSS4 
MPY534KD 
MPY534KH 
MPY534KH-BS . 

MPY534KH-BSSI 
MPY534KH-BSS2 
MPY534KH-BSS3 

MPY534KH- BSS4 
MPY534KL 

MPY534KL-BS 

FOOT 
NOTE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

35.08 
33.55 
28.56 
28.56 
92.40 
37.13 
32.84 
31.42 
56.62 
77 .28 
44.50 
44.50 

146.85 
57.85 
51.18 
48.95 
42.84 
42.84 

138.60 
55.69 
49.27 
47.12 
58.24 

32.98 
25.37 
25.37 
74.42 
32.98 
29.18 
27.91 
25.05 
25.05 

82.67 
32.57 
28.81 
27.56 
47.14 
38.76 
38.76 

113.85 
50.39 

44.57 
42.64 
37.00 
37.00 

25-99 100-249 

31.45 
30.09 
25.33 
25.30 
82.01 
32.89 
29.10 
27.83 
50.22 
67.50 
39.45 

39.45 
130.19 
51.29 
45.37 
43.40 
38.02 
38.02 

121.94 
49.43 
43.72 

41.&2 
51.30 
12.57 

27.67 
21.18 
21.18 
59.23 
27.53 

24.36 
23.30 
20.45 
20.45 
67.49 

26.59 
23.52 
22.50 
39.94 
32.27 
32.27 
90.26 
41. 95 

37.11 
35.50 
29.85 
29.85 

26.45 
25.30 
20.95 
20:95 
67.65 
27.24 
24.09 

23.05 
33.60 
48.83 
30.50 
30.50 

100.65 

39.65 
35.08 
33.55 
28.61 
28.61 
92.40 
37.19 
32.90 

31.47 
43.05 
9.38 

19.77 
15.16 
15.16 
42.41 
19.71 
17.43 
16.68 
15.35 
15.35 
50.66 
19.96 
17 ;65 

16.89 
29.09 
23.42 
23.42 
65.51 
30.45 
26.93 

25.76 
22.35 
22.35 

Quantity discounts available. 

MODEL 

MPY534KL-8SS1 
MPY534KL-8SS2 
MPY534KL-BSS3 
MPY534KL-BSS4 

MPY534LD 
MPY534LH 
MPY534LH-BS 

MPY534LH-BSS1 
MPY534LH-BSS2 
MPY534LH-BSS3 
MPY534LH-BSS4 
MPY534LL 
MPY534LL-BS 
MPY534LL-BSSI 
MPY534LL-BSS2 
MPY534LL-BSS3 
MPY534LL-BSS4 
MPY534SD 
MPY534SH 
MPY534SH-BS 
MPY534SH-BSS1 

MPY534SH-BSS2 
MPY534SH-BSS3 
HPY534SH-BSS4 
MPY534SL 
MPY534SL-BS 
MPY534SL-BSSI 
MPY534SL-BSS2 
MPY534SL-BSS3 
MPY534SL - BSS4 

MPY534TD 
MPY534TH 
MPY534TH-BS 
MPY534 TH-BSS 1 
HPY534TH-BSS2 
HPY534TH-BSS3 
MPY534TH-BSS4 

MPY534TL 
MPY534TL-BS 
MPY534TL~BSS1 

MPY534TL-BSS2 

MPY534 T L - BSS3 
MPY534 TL -BSS4 
MPY634AL 
MPY634AL-BS 
MPY634AL-BSS1 

roOT 
NOTE 

1-24 

122.10 
48.10 
42.55 
40.70 
70.45 
57.23 
57.23 

168.14 
74.40 
65.81 
62.95 
53.45 
53.45 

176.39 
69.49 
61.47 
58.80 
89.50 

76.41 
76.41 

224.24 
99.33 

87.87 
84.05 
70.45 
70.45 

232.49 
91. 59 
81.02 
77 .50 

107.40 

91.80 
91.80 

317.39 
119.34 
105.57 
100.98 
98.68 
98.68 

325.64 
128.28 
113.48 

108.55 
20.00 
20.00 
66.00 

Effective June 1, 1987 

25-99 100-249 

98.51 
38.81 
34.33 
32.84 

58.23 
47.14 
47.14 

131.84 
61.28 
54.21 
51.85 
42.45 
42.45 

140.09 
55.19 
48.82 
46.70 
74.28 
62.95 

62.95 
176.06 
81.84 
72.39 
69.25 
55.85 
55.85 

184.31 
72.61 
64.23 

61.44 
89.50 
76.50 
76.50 

252.45 
99.45 
87.98 
84.15 
79.00 
79.00 

260.70 
102.70 

90.85 
86.90 
16.35 
16.35 
53.95 

73.76 
29.06 
25.70 
24.59 
43.48 
34.81 
34.81 

97.35 
45.25 
40.03 
38.29 
32.00 
32.00 

105.60 
41.60 
36.80 
35.20 
55.46 
47.02 

47.02 
131. 51 
61.13 
54.07 
51. 72 
42.35 
42.35 

139.-76 
55.06 

48.70 
46.59 
64.00 
54.50 
54.50 

179.85 
70.85 
62.68 
59.95 
57.00 
57.00 

188.10 
74.10 
65.55 

62.70 
12.45 
12.45 
41.09 



Prices in U.S. dollars 

MonEL 

MPY634AL-BSS2 
MPY634AL-BSS3 
MPY634Al-BSS4 
MPY634AM 
MPY634AM-BS 
MPY634AM-BSSI 
MPY634AM-BSS2 
HPY634AM-BSS3 
MPY634AM-BSS4 
MPY634BL 
MPY634BL-BS 
MPY634BL-BSSI 
HPY634BL-BSS2 
MPY634BL-BSS3 
MPY634BL-BSS4 
MPY634BM 
MPY634BM-BS 
MPY634BM-BSSI 
MPY634BH-BSS2 
MPY634BH-BSS3 
MPY634BM-BSS4 
MPY634KP 
MPY634SL 
MPY634SL-BS 
MPY634SL-BSSI 
HPY634SL-BSS2 
MPY634SL-BSS3 
MPY634SL-BSS4 
MPY634SM 
HPY634SM-BS 
MPY634SM-BSSI 
HPY634SM-BSS2 
MPY634SM-BSS3 
MPY634SM-BSS4 
0245MC 
OPAI0IAH 
OPAIOIBH 
OPAI02AM 
OPAI02BM 
OPAI03AM 
OPAI03BM 
OPAI03CM 
OPAI03DH 
OPAI04AM 
OPAI04BM 
OPAI04CM 

roOT 
NOlE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

26.00 
23.00 
22.00 
18.65 
18.65 
57.75 
24.25 
21. 45 
20.52 
28.45 
28.45 
93.89 
36.99 
32.72 
31.30 
27.72 
27.72 
85.64 
36.04 
31.88 
30.49 
14.39 
65.15 
65.15 

214.99 
84.70 
74.92 
71.67 
66.81 
66.81 

206.75 
86.B5 
76.83 
73.49 
6.05 

42.00 
52.20 
44.4ry 
54.00 
11. 76 
15.90 
20.83 
33.43 
19.60 
26.49 
33.04 

25-99 100-249 

21.26 
IB.80 
17 .99 
14.96 
14.96 
45.71 
19.45 
17.20 
16.45 
23.05 
23.05 
76.07 
29.97 
26.51 
25.36 
22.19 
22.19 
67.82 
2B.85 
25.52 
24.41 
11.50 
52.35 
52.35 

172.76 
68.06 
60.20 
57.59 
53.84 
53.84 

164.51 
69.99 
61.92 
59.22 
5.05 

33.45 
42.00 
35.56 
43.30 
9.29 

12.37 
16.04 
25.76 
15.07 
20.47 
25.38 

16.19 
14.32 
13.70 
10.45 
10.45 
32.B4 
13.59 
12.02 
II. 50 
17.75 

17.75 
5B.58 
23.0B 
20.41 
19.53 
16.01 
16.01 
50.33 
20.BI 
18.41 
17 .61 
B.35 

40.35 
40.35 

133.16 
52.46 
46.40 
44.39 
39.74 
39.74 

124.91 
51.66 
45.70 
43.71 
4.B5 

25.60 
36.00 
26.70 
36.B5 
7.14 
9.40 

12.13 
19.43 
10.76 
15.23 
19.95 

Quantity discounts available. 

MOOEL 

OPAI05UM 
OPAI05UH/883B 
OPAI05VM 
OPAI05VM/B83B 
OPAI05WH 
OPAI05HM/BB3B 
OPAI06UM 
OPAI06UM/BB3B 
OPAI06VM 
OPAI06VM/8B3B 
OPAI06WM 
OPAI06WM/BB3B 
OPAI1IAD 
UPAlllAL 
OPAIIIAL-BS 
OPAIIIAL-BSSI 
OPAIIIAL-BSS2 
OPAIlIAL-BSS3 
OPAIIIAL-BSS4 
OPAII1AM 
OPAIIIAM-BS 
OPAIIlAM-BSSI 
OPAI1IAM-BSS2 
OPAII1AM-BSS3 
OPAIIIAH-BSS4 
OPAI1IBL 
OPAI1IBL-BS 
OPAI1IBL-BSSI 
OPAI1IBL-BSS2 
OPAlllBL-BSS3 
OPAl llBL-BSS4 
OPAI1IBH 
OPAlllBM-BS 
OPAl llBH-BSSI 
OPAl llBH-BSS2 
OPAllIBH-BSS3 
OPAllIBM-BSS4 
OPAlllHT 
OPA111SL 
OPAlIl SL-BS 
OPAlIISL-BSSI 
OPAllISL-BSS2 
OPAlIISL-BSS3 
OPAllISL-BSS4 
OPAll ISM 
OPAllISM-BS 

FOOT 
NOTE 

1-24 

27.00 
32.00 
37.00 
50.00 
47.00 
68.00 
30.00 
36.00 
40.00 
55.00 
52.00 
72.00 

Il.l5 

12.25 
40.43 
15.93 
14.09 
13.48 
10.92 
10.92 
32.18 
14.20 
12.56 
12.01 
17.85 
17.85 
58.90 
23.21 
20.53 
19.64 
17.19 
17.19 
50.66 
22.35 
19.77 
18.91 
63.30 
19.35 
19.35 
63.86 
25.16 
22.25 
21.29 
20.25 
20.25 

Page No.9 

Effective June 1, 1987 

25-99 100-249 

23.50 
2B.00 
32.00 
44.00 
42.00 
59.00 
25.00 
32.00 
35.00 
49.00 
45.00 
63.00 

7.29 
lU.45 

10.45 
34.49 
13.59 
12.02 
11. 50 
8.59 
8.59 

26.24 
11.17 

9.88 
9.45 

14.75 
14.75 
48.6B 
19.18 
16.96 
16.23 
13.23 
13.23 
40.43 
17.20 
15.21 
14.55 
50.70 
16.45 
16.45 
54.29 
21. 39 
18.92 
18.10 
15.65 
15.65 

22.00 
25.00 
30.00 

40.00 
40.25 
52.00 
22.00 
28.00 
32.00 
44.00 
42.00 
57.00 
4.04 
I.Y5 
7.95 

26.24 
10.34 
9.14 
B.75 
5.72 
5.72 

17.99 
7.44 
6.5B 
6.29 

12.45 
12.45 
41.09 
16.19 
14.32 
13.70 
10.45 
10.45 
32.84 
13.59 
12.02 
II. 50 
40.70 
14.45 
14.45 
47.69 
IB.79 
16.62 
15.90 
13.15 
13.15 



Page No.IO 

Prices in U.S. dollars 

HODEL 

OPA111 SH- BSSI 
OPA111SM-BSS2 
OPAl 11 SM-BSS3 
OPAl 11 SH-BSS4 
OPAl l1SHQ 
OPAl11VH 
OPAl 11 VH/883B 
OPA11HT 
OPAI21KL 
OPAI2IKL-BS 
OPAI2IKL-BSSI 
OPAI2IKL-BSS2 
OPAI2IKL-BSS3 
OPAI2IKL-BSS4 
OPAI21KH 
OPAI2IKH-BS 
OPAI2IKH-BSSI 
OPAI2IKH-BSS2 
OPAI21KH-BSS3 
OPAI2IKH-BSS4 
OPAI21KP 
OPAI21KU 
OPAI21SL 
OPAI2ISL-BS 
OPAI2ISL-BSSI 
OPAI2ISL-BSS2 
OPAI2ISL-BSS3 
OPAI2ISL-BSS4 
OPAI2ISH-BS 
OPAI2ISM-BSSI 
OPAI2ISH-BSS2 
OPAI2ISH-BSS3 
OPAI2ISM_BSS4 
OPAI28JD 
OPAI28JL 
OPAI28JL-BS 
OPAI28JL-BSSI 
OPAI28JL-BSS2 
OPI\128JL-BSS3 
OPAI28JL-BSS4 
OPAI28JH 
OPAI28JH-BS 
OPAI28JM-BSSI 
OPAI28JM-BSS2 
OPAI28JH-BSS3 
OPAI28JH-BSS4 

FOOT 
NOTE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

55.61 
26.33 
23.29 
22.28 
27.30 
26.00 
35.00 
58.BO 
9.35, 
9.35 

30.86 
12.16 
10.75 
10.29 
6.85 
6.85 

22.61 
8.91 
7.88 
7.54 
5.65 
7.78 

15.05 
15.05 
49.67 
19.57 
17.31 

- 16.56 
12.55 
41.42 
16.32 
14.43 
13.81 

20.00 
20.00 
66.00 
26.00 
23.00 
22.00 
21.25 
21.25 
57.75 
27.63 
24.44 
23.38 

25-99 100-249 

46.04 39.44 
20.35 17.10 
18.00 15.12 
17.22 14.47 
21.85 17.55 
20.50 '17.00 
30.00 27.00 
52.15 43.15 
7.00 5.90 
7.00 5.90 

23.10 19.47 
9.10 7.67 
8.05 6.79 
7.70 6.49 
4.50 3.40 
4.50 3.40 

14.85 11.22 
5.85 4.42 
5.18 3.91 
4.95 3.74 
3.65 2.75 
4.27 3.20 

11.55, 8.75 
11.55 8.75 
38.12 28.88 
15.02 11.38 
13.28 
12.71 
9.05 

29.87 
II. 77 
10.41 
9.96 

14.58 
16.45 
16.45 
54.29 
21.39 
18.92 
18.10 
16.95 
16.95 
46.04 
22.04' 
19.49 
18.65 

10.06 
9.63 
6.25 

20.63 
8.13 
7.19 
6.88 
8.66 

12.75 
12.75 
42.08 
16.58 
14.66 
14.03 
12.50 
12.50 
33.83 
16.25 
14.38 
13.75 

Quantity discounts available. 

MODEL 

OPAI28KL 
OPAI28KL-BS 
OPAI28KL-BSSI 
OPAI28KL-BSS2 
OPAI28KL-BSS3 
OPAI28KL-BSS4 
OPAI28KM 
OPAI28KH-BS 
OPAI28KH-BSSI 
OPAI28KH-BSS2 
OPAI28KH-BSS3 
OPAI28KH-BSS4 
OPAI2Bll 
OPAI28ll-BS 
OPAI28lL-BSSI 
OPAI28ll-BSS2 
OPAI28ll-BSS3 
OPAI28ll-BSS4 
OPAI28lH 
OPAI28lH-BS 
OPAI28lH-BSSI 
OPAI28LM-BSS2 
OPAI28lM-BSS3 
OPAI28LM-BSS4 
OPAI28Sl 
OPAI28Sl-BS 
OPAI28Sl-BSSI 
OPAI2BSL-BSS2 
OPAI28Sl-BSS3 
OPAI28Sl-BSS4 
OPAI28SH 
OPAI28SH-BS 
OPAI28SH-BSSI 
OPAI28SH-BSS2 
OPAI28SH-BSS3 
OPAI28SH-BSS4 
OPAI56AH 
OPA20lAG 
OPA20lBG 
OPA20lCG 
OPA201SG 
OPA2 I 11 AD 
OPA2111Al 
OPA2111AM 
OPA2111Bl 
OPA211IBM 

FOOT 
NOIE 

1-24 

27.50 
27.50 
90.75 

, 35.75 
31.63 
30.25 
32.80 
32.80 
82.50 
42.64 
37.72 
36.08 
34.00 
34.00 

112.20 
44.20 

'39.10 

37.40 
41.38 
41.38 

103.95 
53.79 
47.59 
45.52 
56.75 
56.75 

187.28 
73.78' 
65.26 
62.43 
60.76 
60.76 

179.03 
78.99 
69.87 
66.84 
12.60 
9.00 

14.00 
16.75 
18.30 

18.15 
16.24 
29.50 
29.06 

Effective June 1, 1987 

25-99 100-249 

22.50 
22.50 
74.25 
29.25 
25.88 
24.75 
25.75 
25.75 
66.00 
33.48 
29.61 
28.33 
27.50 
27.50 
90.75 
35.75 
31.63 
30.25 
32.02 
32.02 
82.50 
41.63 
36.82 
35.22 
47.45 
47.45 

18.00 
18.00 
59.40 
23.40 
20.70 
19.80 
19.50 
19.50 
51.15 
25.35 
22.43 
21.45 
22.50 
22.50 
74.25 
29.25 
25;88 
24.75 
25.15 
25.15 
66.00 

, 32.70 
28.92 
27.67 
41.00 
41.00 

156.59' 135.,30 
61.69 53.30 
54.57 
52.20 
48.55 
48.55 

148.34 
63.12 
55.83 
53.41 
9.67 
6.30 
9.80 

11.70 
12.05 
10.75 
14.45 
12.42 
24.20 
22.52 

47.15 
45.10 
40.43 
40.43 

127.05 
52.56 
46.49 
44.47 

7.09 
4.35 
6.80 
8.20 
9.00 
7.30 

12.45 
10.45 
19.35 
17.33 



Prices in U.S. dollars 

MODEL 

OPA2I11KM 
OPA2I11KP 
OPA2lliSL 
OPA2ll ISM 
OPA21£Z 
OPA2IGl 
OPA27AJ 
OPA27AJ-BS 
OPA27AJ-BSSI 
OPA27AJ-BSS2 
OPA27AJ-BSS3 
OPA27AJ-BSS4 
OPA27AJQ 
OPA27AL 
OPA27AL-BS 
OPA27AL-BSSI 
OPA27AL-BSS2 
OPA27AL-BSS3 
OPA27AL-BSS4 
OPA27AZ 
OPA27AZQ 
OPA27BJ 
OPA27BJ-BS 
OPA27BJ-BSSI 
OPA27BJ-BSS2 
OPA27BJ-BSS3 
OPA27BJ-BSS4 
OPA27BJQ 
OPA27BL 
OPA27BL-BS 
OPA27BL-BSSI 
OPA27BL-BSS2 
OPA27BL-BSS3 
OPA27BL-BSS4 
OPA27BZ 
OPA27BZQ 
OPA27CD 
OPA27CJ 
OPA27CJ-BS 
OPA27CJ-BSSI 
OPA27CJ-BSS2 
OPA27CJ-BSS3 
OPA27CJ-BSS4 
OPA27CJQ 
OPA27CL 
OPA27CL-BS 

FOOT 
NOIE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

9.90 
7.90 

31.15 
29.68 
10.02 
4.98 

19.95 
19.95 
70.46 
25.94 
22.94 
21. 95 
32.85 
23.85 
23.85 
78.71 
31.01 
27.43 
26.24 
19.95 
32.85 
12.85 
12.85 
45.38 
16.71 
14.78 
14.14 
21.20 
16.25 
16.25 
53.63 
21.13 
18.69 
17.88 
12.85 
21.20 

9.95 
9.95 

35.15 
12.94 
11.44 
10.95 
16.45 
13.15 
13.15 

25-99 100-249 

7.90 
5.50 

24.50 
22.90 
7.72 
3.89 

15.65 
15.65 
53.63 
20.35 
18.00 
17.22 
25.00 
18.75 
18.75 
61.88 
24.38 
21. 56 
20.63 
15.65 
25.00 
9.65 
9.65 

33.00 
12.55 
11.10 
10.62 
15.45 
12.50 
12.50 
41.25 
16.25 
14.38 
13.75 
9.65 

15.45 
6.30 
7.50 
7.50 

25.74 
9.75 
8.63 
8.25 

12.00 
10.30 
10.30 

5.25 
4.25 

19.60 
17.59 
6.25 
3.10 

12.50 
12.50 
41.25 
16.25 
14.38 
13.75 
18.75 
15.00 
15.00 
49.50 
19.50 
17.25 
16.50 
12.50 
18.75 
7.65 
7.65 

25.25 
9.95 
8.80 
8.42 

11.85 
10.15 
10.15 
33.50 
13.20 
11.67 
11.17 

7.65 
11.85 
4.20 
5.95 
5.95 

19.64 
7.74 
6.84 
6.55 
9.25 
8.45 
8.45 

Quantity discounts available. 

MODEL 

OPA27CL-BSSI 
OPA27CL-BSS2 
OPA27CL-BSS3 
OPA27CL-BSS4 
OPA27CZ 
OPA27CZQ 
OPA27EJ 
OPA27EJ-BS 
OPA27EJ-BSSI 
OPA27EJ-BSS2 
OPA27EJ-BSS3 
OPA27EJ-BSS4 
OPA27EL 
OPA27EL-BS 
OPA27EL-BSSI 
OPA27EL-BSS2 
OPA27EL-BSS3 
OPA27EL-BSS4 
OPA27EZ 
OPA27FJ 
OPA27FJ-BS 
OPA27FJ-BSSI 
OPA27FJ-BSS2 
OPA27FJ-BSS3 
OPA27FJ-BSS4 
OPA27FL 
OPA27FL-BS 
OPA27FL-BSSI 
OPA27FL-BSS2 
OPA27FL-BSS3 
OPA27FL-BSS4 
OPA27Fl 
OPA27GO 
OPA27GJ 
OPA27GJ-BS 
OPA27GJ-8SS1 
OPA27GJ-BSS2 
OPA27GJ-BSS3 
OPA27GJ-BSS4 
OPA27GL 
OPA27GL-BS 
OPA27GL-BSSI 
OPA27GL-BSS2 
OPA27GL-BSS3 
OPA27GL-BSS4 
OPA27GP 

FOOT 
NOTE 

1-24 

43.40 
17.10 
15.12 
14.47 
9.95 

16.45 
11.00 
11. 00 
38.78 
14.30 
12.65 
12.10 
14.25 
14.25 
47.03 
18.53 
16.39 
15.68 
11.00 
8.55 
8.55 

30.20 
11.12 
9.83 
9.41 

11.65 
11.65 
38.45 
15.15 
13.40 
12.82 
8.55 

6.00 
6.00 

21.29 
7.80 
6.90 
6.60 
8.95 
8.95 

29.54 
11.64 
10.29 
9.85 
5.25 

Page No. 11 

Effective June 1, 1987 

25-99 100-249 

33.99 
13.39 
11.84 
11. 33 
7.50 

12.00 
8.35 
8.35 

28.71 
10.86 
9.60 
9.19 

11.20 
11.20 
36.96 
14.56 
12.88 
12.32 
8.35 
5.95 
5.95 

20.46 
7.74 
6.84 
6.55 
8.70 
8.70 

28.71 
11. 31 
10.01 
9.57 
5.95 
4.20 
4.95 
4.95 

17 .00 
6.44 
5.69 
5.45 
7.65 
7.65 

25.25 
9.95 
8.80 
8.42 
4.15 

27.89 
10.99 
9.72 
9.30 
5.95 
9.25 
6.65 
6.65 

21. 95 
8.65 
7.65 
7.32 
9.15 
9.15 

30.20 
II. 90 
10.52 
10.07 
6.65 
4.95 
4.95 

16.34 
6.44 
5.69 
5.45 
7.45 
7.45 

24.59 
9.69 
8.57 
8.20 
4.95 
2.80 
4.00 
4.00 

13.20 
5.20 
4.60 
4.40 
6.50 
6.50 

21.45 
8.45 
7.48 
7.15 
2.95 



Page No. 12 

Prices in U.S. dollars 

MODEL 

OPA27GU 
OPA27GZ 
OPA27HT 
OPA356AM 
OPA37AJ 
OPA37AJ-BS 
OPA37AJ-BSSI 
OPA37AJ-BSS2 
OPA37AJ-BSS3 
OPA37AJ-BSS4 
OPA37AJQ 
OPA37AL 
OPA37AL-BS 
OPA37AL-BSSI 
OPA37AL-BSS2 
OPA37AL-BSS3 
OPA37 AL-BSS4 
OPA37AZ 
OPA37AZQ 
OPA37BJ 
OPA37BJ-BS 
OPA37BJ-BSSI 
OPA37BJ-BSS2 
OPA37BJ-BSS3 
OPA37BJ-BSS4 
OPA37BJQ 
OPA37BL 
OPA37BL-BS 
OPA37BL-BSSI 
OPA37BL-BSS2 
OPA37BL-BSS3 
OPA37BL-BSS4 
OPA37BZ 
OPA37BZQ 
OPA37CD 
OPA37CJ 
OPA37CJ-BS 
OPA37CJ-BSSI 
OPA37CJ-BSS2 
OPA37CJ-BSS3 
OPA37CJ-BSS4 
OPA37CJQ 
OPA37CL 
OPA37CL-BS 
OPA37CL-BSSI 
OPA37CL-BSS2 

FOOT 
NOTE 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

5.95 
6.00 

67.09 
8.12 

19.95 
19.95 
70.46 
25.94 
22.94 
21.95 
32.85 
23.85 
23.85 
78.71 
31.01 
27.43 
26.24 
19.95 
32.85 
12.85 
12.85 
45.38 
16.71 
14.78 
14.14 
21.20 
16.25 
16.25 
53.63 
21.13 
18.69 
17.88 
12.85 
21.20 

9.95 
9.95 

35.15 
12.94 
11.44 
10.95 
16.45 
13.15 
13.15 
43.40 
17.10 

25-99 100-249 

4.45 
4.95 

55.46 
6.43 

15.65 
15.65 
53.63 
20.35 
18.00 
17.22 
25.00 
18.75 
18.75 
61.88 
24.38 
21. 56 
20.63 
15.65 
25.00 
9.65 
9.65 

33.00 
12.55 
11.10 
10.62 
15.45 
12.50 
12.50 
41.25 
16.25 
14.38 
13.75 
9.65 

15.45 
6.30 
7.50 
7.50 

25.74 
9.75 
8.63 
8.25 

12.00 
10.30 
10.30 
33.99 
13.39 

3.25 
4.00 

44.10 
4.73 

12.50 
12.50 
41.25 
16.25 
14.38 
13.75 
18.75 
15.00 
15.00 
49.50 
19.50 
17.25 
16.50 
12.50 
18.75 
7.65 
7.65 

25.25 
9.95 
8.80 
8.42 

11.85 
10.15 
10.15 
33.50 
13.20 
11.67 
11.17 
7.65 

11.85 
4.20 
5.95 
5.95 

19.64 
7.74 
6.84 
6.55 
9.25 
8.45 
8.45 

27.89 
10.99 

Quantity discounts available. 

MODEL 

OPA37CL-BSS3 
OPA37CL-BSS4 
OPA37CZ 
OPA37CZQ 
OPA37EJ 
OPA37EJ-BS 
OPA37EJ-BSS1 
OPA37EJ-BSS2 
OPA37EJ-BSS3 
OPA37EJ-8SS4 
OPA37EL 
OPA37EL-BS 
OPA37EL-BSSI 
OPA37EL-BSS2 
OPA37EL-8SS3 
OPA37EL-BSS4 
OPA37EZ 
OPA37FJ 
OPA37FJ-BS 
OPA37FJ-8SS1 
OPA37FJ-8SS2 
OPA37FJ-BSS3 
OPA37FJ-BSS4 
OPA37FL 
OPA37FL-BS 
OPA37FL-BSSI 
OPA37FL-BSS2 
OPA37FL-BSS3 
OPA37FL-BSS4 
OPA37FZ 
OPA37GD 
OPA37GJ 
OPA37GJ-BS 
OPA37GJ-BSSI 
OPA37GJ-BSS2 
OPA37GJ-BSS3 
OPA37GJ-BSS4 
OPA37GL 
OPA37GL-BS 
OPA37GL-BSSI 
OPA37GL-BSS2 
OPA37GL-8SS3 
OPA37GL-BSS4 
OPA37GP 
OPA37GU 
OPA37GZ 

FOOT 
NOIE 

1-24 

15.12 
14.47 
9.95 

16.45 
11.00 
11.00 
38.78 
14.30 
12.65 
12.10 
14.25 
14.25 
47.03 
18.53 
16.39 
15.68 
11.00 
8.55 
8.55 

30.20 
11.12 
9.83 
9.41 

11.65 
11.65 
38.45 
15.15 
13.40 
12.82 
8.55 

6.00 
6.00 

21.29 
7.80 
6.90 
6.60 
8.95 
8.95 

29.54 
11.64 
10.29 ' 
9.85. 
5.25 
5.95 
6.00 

Effective June 1. 1987 

25-99 100-2~9 

11.84 
11. 33 
7.50 

12.00 
8.35 
8.35 

28.71 
10.86 
9.60 
9.12 

11.20 
11.20 
36.96 
14.56 
12.88 
12.32 
8.35 
5.95 
5.95 

20.46 
7.74 
6.84 
6.55 
8.70 
8.70 

28.71 
11. 31 
10.01 
9.57 
5.95 
4.20 
4.95 
4.95 

17.00 
6.44 
5.69 
5.45 
7.65 
7.65 

25.25 
9.95 
8.80 
8.42 
3.95 
4.45 
4.95 

9.72 

9.30 
5.95 
9.25 
6.65 
6.65 

21. 95 
8.65 
7.65 
7.32 
9.15 
9.15 

30.20 
11.90 
10.52 
10.07 
6.65 
4.95 
4.95 

16.34 
6.44 
5.69 
5.45 
7.45 
7.45 

24.59 
9.69 
8.57 
8.20 
4.95 
2.80 
4 •. 00 
4.00 

13.20 
5.20 
4.60 
4.40 
6.50 
6.50 

21.45 
8.45 
7.48 
7.15 

3.25 
4.00 



Prices in u.s. dollars 

MODEL 

OPA37HT 
OPA404AO 
OPA404AG 
OPA404AL 
OPA4048G 
OPM048L' 
OPA404KP 
OPA404SG 
OPM04SL 
OPASOIAM 
OPASOl8M 
OPA50lRM 
OPA501SM 
OPA50lSMQ 
OPA50lUM 

FOOT 
HorE 

OPASOIUM/8838 + 
OPASOIVM 
OPASOI VM/8838 + 
OPA511AM 
OPAS128M 
OPAS12SM 
OPA541AM 
OPAS418M 
OPA541SM 
OPA6008M 
OPA600CH 
OPA600SH 
OPA600TH 
OPA600UM 
OPA600UH/8838 
OPA600VH 
OPA600VH/8838 
OPA605AH 
OPA60SCH 
OPA60SHG 
OPA605KG 
OPA606KO 
OPA606KH 
OPA606KP 
OPA606LH 
OPA606SH 
OPA633AH 
OPA633KP 
OPA633SH 
OPA8780UH J 
OPA8780UH/8838 J, + 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS Page No. 13 

Effective June 1, 1987 F.O.B. Tucson, Arizona 

1-24 

67.09 

16.74 
17.45 
22.12 
22.2S 
11.85 
32.76 
31. 75 
59.81 
70.56 
76.72 
91.84 

125.44 
86.00 
94.75 
96.00 

100.00 

2S-99 100-249 

55.46 
8.59 

13.50 
15.00 
17.01 
18.25 
9.25 

25.11 
25.75 
43.20 
51.68 
53.19 
64.64 
93.96 
75.75 
83.40 
84.50 
88.00 

44.10 
6.25 
9.40 

11.45 
13.49 
15.35 
6.95 

20.95 
22.45 
34.13 
39.74 
44.63 
52.45 
75.60 
68.10 
74.85 
76.00 
79.00 

45.00 ~.~ ~.~ 

63.~ ".% ~.~ 

76.50 66.50 61. 50 
29.50 21.40 16.85 
34.75 25.20 19.85 
49.00 B.~ ~.~ 

101.85 85.05 77.70 
124.95 106.05 101.85 
128.10 106.05 101.85 
156.45 141.75 135.45 
143.00 115.00 102.00 
165.00 145.00 137.75 
175.00 153.00 143.00 
195.00 176.00 163.00 
76.80 61.00 52.80 

106.80 83.45 73.45 
61.80 50.40 44.55 
91.98 75.00 63.25 

3.78 2.42 
6.38 4.70 3.68 
4.20 3.10 2.60 

15.51 10.75 8.65 
15.96 lI.07 8.95 
10.95 9.10 7.60 
5.80 4.85 4.00 

24.50 20.35 16.95 

Quantity discounts available. 

MODEL 

OPA8780VM 

rOOT 
HorE 

OPA8780VH/8838 J, + 
PCH53JG- I 
PCH53JG-V 
PCM53JP-I 
PCM53JP-V 
PCH53KP-I 
PCH53KP-V 
PCH54HP 
PCM54JP 
PCH54KP 
PCH55HP 
PCH55JP 
PCH56P 
PCH56P-J 
PCH56P-K 
PCH75JG 
PCH75KG 
PGAIOOAG 
PGAI008G 
PGAI02AO 
PGAI02AG 
PGAI02BG 
PGAI02KP 
PGAI02SG 
PGA200AG 
PGA200BG 
PGA20IAG 
PGA20lBG 
PWR 70 
PWR 71 
PIIR 72 
PWR 74 
PWR IXX 
PWR 2XX 
PWR 3XX 
PWR 4XX 
PWR 5XX 
PWR 6XX 
PWR 7XX 
PWR 8XX 
PWRIOl7 
PWR5038 
PWR510X 
PIIS 725 
PWS 726 

K 
K 

K 
K 
K 
K 

K 
K 

K 
K 

K 
K 
K 

K 

K 

1-24 

50.00 
50.00 
22.05 
22.05 
24.68 
24.68 
19.43 
22.05 
24.68 

2S-99 100-249 

40.63 
40.63 
20.48 
20.48 
22.31 
22.31 
16.38 
20.46 
22.31 

26.75 
26.75 
12.76 
12.76 
13.91 
13.91 
11.45 
12.76 
13.91 

19.43 17.90 11.45 
22.05 20.56 12.76 
20.46 19.43 12.60 
23.10 21.53 13.91 
25.73 23.36 15.23 

137.55 119.70 91.35 
156.45 135.45 103.95 
72.80 
80.64 

12.26 
22.34 
6.66 

27.36 
57.66 
64.79 
57.66 
64.79 
43.00 
61.00 
49.00 
48.00 
33.00 
38.00 
43.00 
49.00 
59.00 
54.00 
81.00 
92.00 
76.00 
65.00 
65.00 
36.00 
46.80 

59.40 
66.96 
4.43 
9.72 

17.55 
5.13 

21. 55 
43.15 
50.49 
43.15 
50.49 
37.00 
52.00 
42.00 
41.00 
29.00 
33.00 
37.00 
42.00 
51.00 
46.00 
69.00 
79.00 
66.00 
50.00 
59.00 
27.70 
36.00 

51.96 
56.70 
3.57 
8.03 

14:44 
4.15 

17.59 
36.49 
43;05 
36.49 
43.05 
30.10 
42.70 
34.30 
33.60 
23.00 
27.00 
30.00 
34.00 
41.00 
38.00 
57.00 
65.00 
58.75 
35.00 
51.00 
21. 30 
27.70 



Page No. 14 

Prices in U.S. dollars 

HODEL 

REflOIJL 
REfIOIJM 
REFI0lKL 
REFlOIKM 
REFIOIRL 
REflOIRM 
REfIOIRMQ 
REfIOISL 
REFI0lSM 
REflOISMQ 
REFIOJL 
REFIOJM 
REFI0KL 
REFIOKM 
REFIORL 
REFlOR~l 

REFlORMQ 
REFIOSL 
REFIOSN 
REFIOSMQ 
RF-500-108 
SOM853 
SOf1854AG 
SOM8548G 
SOM856JG 
SOM856KG 
SOM857JG 
SOM857KG 
SOM862AH 
SOM862AL 
SOM862BH 
SDM862BL 
SDM862JH 
SDM862JL 
SDM862KH 
SDM862KL 
SDM862RH 
SDM862RL 
SOM862SH 
SDM862SL 
SDM863AH 
SDM863AL 
SDM863BH 
SDM863BL 
SDM863JH 
SDM863JL 

FOOT 
NorE 

L.M 

L.M 

L.M 

L.M 

L.M 

L.M 

L.M 

L.M 

L.M 

CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

35.85 
34.61 
44.10 
43.12 
38.95 
37.80 
53.20 
48.25 
47.43 
66.08 
21. 30 
19.49 
26.10 
24.47 
24.05 
22.34 
31. 36 
34.25 
32.93 
45.92 

25-99 100-249 

31. 70 
30.02 
39.25 
37.80 
34.75 
33.16 
46.44 
43.40 
42.07 
58.32 
18.95 
16.90 
23.15 
21.22 
21.35 
19.39 
27.00 
30.15 
28.46 
39.42 

25.65 
23.63 
32.15 
30.24 
28.45 
26.46 
36.75 
35.85 
34.02 
48.30 
16.25 
14.02 
19.75 
17.59 
18.30 
16.12 
22.94 
25.70 
23.63 
33.44 

8.95 8.25 7.65 
346.00 333.00 319.00 
241.50 193.20 162.15 
267.95 215.05 179.40 
208.15 166.75 139.15 
251.85 201.25 .169.05 
223.10 178.25 149.50 
266.80 213.90 178.25 
154.00 
154.00 
178.00 

129.00 
129.00 
146.00 

11 1.00 
11 1. 00 
127.00 

178.00 146.00 127.00 
128.00 117.00 103.00 
128.00 117.00 103;00 
145.00 129.00 118.00 
145.00 129.00 118.00 
239.00 204.00 189.00 
239.00 204.00 189.00 
298.00 255.00 235.00 
298.00 255.00 235.00 
154.00 129.00 111.00 
154.00 129.00 111.00 
178.00 148.00 127.00 
178.00 148.00 127.00 
128.00 117.00 103.00 
128.00 117.00 103.00 

Quantity discounts available. Effective June 1, 1987 

HODH 

SDM863KH 
SDM863KL 
SDM863RH 
SOM863RL 
SDM863SH 
SDM863SL 
SHC298Af1 
SHC5320KH 
SHC5320SH 
SHC600BH 
SHC76BM 
SHC76KM 
SHC803BM 
SHC803BMQ 
SHC803CM 
SHC803CMQ 
SHC804BM 
SHC804BMQ 
SHC804CM 
SHC804CMQ 
SHC80KP 
SHC85 
SHC85ET 
SHC85ETQ 
SHC85Q 
SHM60 
TM25-300HT 
TM25-300NT 
TM2500 
TM27-12 
TM2700 
TM70 
TM71 
TM71-10 
TM76 
TM76K 
TM77 
TM77-I/O 
TM77K 
TM77K-IO 
UAF11 
UAF21 
UAF41 
VFCIOOAG 
VFCI00AL 
VFCIOOBG 

FOOT 
NorE 

L.M 

L.M 

L.M 

D 

1-24 25-99 100-249 

145.00 129.00 118.00 
145.00 129.00 )18.00 
239.00 204.00 189.00 
239.00 204.00 189.00 
298.00 255.00 235.00 
298.00 255.00 235.00 

8.35 
13.40 

5.78 
11.60 

4.73 
9.80 

61.00 52.75 44.70 
304.50 280.35 

99.00 75.00 63.00 
85.05 65.10 

182.70 141.75 
234.15 177.45 
212.10 160.65 
265.65 201.60 

54.60 
129.15 
160.65 
147.00 
182.70 

168.00 
207.90 
183.75 
229.95 

127.05 115.50 
158.55 143.85 
138.60 127.05 
174.30 . 158.55 

64.05 43.05 35.70 
112.70 78.20 65.55 
170.20 126.50 121.90 
215.25 186.30 178.25 
180.55 126.50 105.80 
I~.OO 1«.00 138;00 
320.00 267.00 226.00 
320.00 267.00 226:00 
325.00 290.00 195.00 
320.00 267.00 226.00 
350.00 315.00 210.00 
595.00 496.00 402.00 
675.00 582.00 456.00 
790.00 658.00 533.00 
595.00 496.00 402.00 
705.00 587.00 476.00 
675.00 562.00 456.00 
790.00 658.00 533.00 
805.00 671.00 543.00 
895.00 746.00 604.00 

64.35 45.60 29.05 
102.60 88.10 58.69 
23.35 15.23 12.08 
10.45 8.70 6.95 
12.95 11.20 9.45 
16.40 13.65 10.95 



Prices in u.s. dollars 

HODEL 

VFCI00BL 
VFCI00SG 
VFCI00SL 
VFC320BG 
VFC320BL 
VFC320BL-BS 
VFC320BL-BSSI 
VFC320BL-BSS2 
VFC320BL-BSS3 
VFC320BL-BSS4 
VFC320BM 
VFC320BH-BS 
VFC3209H-BSSI 
V~C32IitlM-tlSS2 

VFC320BM-BSS3 
VFC320BM-BSS4 
VFC320CG 
VFC320CL 
VFC320CL-BS 
VFC320CL-BSSI 
VFC320CL-BSS2 
VFC320CL-BSS3 
VFC320CL-BSS4 
VFC320CM 
VFC320CM-BS 
VFC320CM-BSSI 
VFC320CM-BSS2 
VFC320CM-BSS3 
VFC320CM-BSS4 
VFC320SL 
VFC320SL-BS 
VFC320SL-BSSI 
VFC320SL-BSS2 
VFC320SL-BSS3 
VFC320SL-BSS4 
VFC320SM 
VFC320SM-BS 
VFC320SM-BSSI 
VFC320SM- BSS2 
VFC320SM- BSS3 
VFC320SM-BSS4 
VFC32BD 
VFC32BL 
VFC32BL-BS 
VFC32BL-BSSI 
VFC32BL-BSS2 

FOOT 
HorE 

CUSTOMER PRICE LIST -COMPONENT PRODUCTS 
F.O.B. Tucson, Arizona 

1-24 

18.90 
18.95 
21.45 
15.95 
19.65 
19.65 
64.85 
25.25 
22.60 
21.62 
15.60 
15.60 
56.59 
2u.28 
17.94 
17.76 
20.72 
20.75 
20.75 
68.48 
26.98 
23.86 
22.83 
18.59 
18.59 
60.23 
24.17 
21.38 
20.45 
25.20 
25.20 
83.16 
32.76 
28.98 
27.72 
23.13 
23.13 
74.91 
30.07 
26.60 
25.44 

15.65 
15.65 
51.65 
20.35 

25-99 100-249 

16.15 
15.95 
18.45 
11.75 
14.45 
14.45 
47.69 
18.79 
16.62 
15.90 
11.40 
11.40 
39.44 
14.82 
13.11 
12.55 
14.74 
15.50 
15.50 
51.15 
20 . .15 
17.83 
17.05 
13.45 
13.45 
42.90 
17.49 
15.47 
14.80 
18.90 
18.90 
62.37 
24.57 
21.73 
20.79 
16.85 
16.85 
54.12 
21.91 
19.38 
18.54 
8.45 

12.95 
12.95 
42.73 
16.84 

13.45 
13.65 
16.15 
8.95 

11.50 
11. 50 
37.95 
.14.95 
13.23 
12.65 
8.75 
8.75 

29.70 
1l.38 
10.06 
9.63 

12.08 
13.25 
13.25 
43.73 
17.23 
15.24 
14.58 

- 10.97 
10.97 
35.48 
14.26 
12.62 
12.07 
16.30 
16.30 
53.79 
21.19 
18.75 
17.93 
14.07 
14.07 
45.54 
18.29 
16.18 
15:48 
5.55 

10.45 
10.45 
34.49 
13.59 

Quantity discounts available. 

HODEL 

VFC32Bl-8SS3 
VFC32Bl-BSS4 
VFC32BM 
VFC32BM-BS 
VFC32BM-BSSI 
VFC32BM-BSS2 
VFC32BM-BSS3 
VFC32BM-BSS4 
VFC32BMQ 
VFC32KP 
VFC32Sl 
VFC32Sl-BS 
VFC32Sl-BSSI 
VFCJZSL-oSS2 
VFC32SL-BSS3 
VFC32Sl-BSS4 
VFC32SM 
VFC32SM-BS 
VFC32SM-BSSI 
VFC32SM-BSS2 
VFC32SM-BSS3 
VFC32SM-BSS4 
VFC32SMQ 
VFC32UM 
VFC32UM/883B 
VFC32VM 
VFC32VM/8838 
VFC32I1M 
VFC32I1M/883B 
VFC42BM 
VFC42BP 
VFC42SM 
VFC52BM 
VFC52BP 
VFC52SH 
VFC62BG 
VFC62Bl 
VFC62Bl-BS 
VFC62BL-BSSI 
VFC62BL-BSS2 
VFC62Bl-BSS3 
VFC62BL-BSS4 
VFC62BH 
VFC62BH-BS 
VFC62BM-BSSI 
VFC62BM-BSS2 

roOT 
NOTE 

1-24 

18.00 
17.22 
11.95 
11.95 
43.40 
15.54 
13.75 
13.15 
IB.87 
8.95 

21.45 
21.45 
70.79 
27.89 
24.67 
23.60 
18.30 
18.30 
62.54 
23.79 
21.05 
20.13 
24.70 
15.00 
20.00 
24.00 
36.00 
30.00 
34.00 
33.21 
23.91 
40.32 
33.21 
23.91 
40.32 
17.86 
1~.65 

19.65 
64.85 
25.55 
22.60 
21.62 
17.47 
17.47 
56.59 
22.71 

Page No.15 

Effective June 1, 1987 

25-99 100-249 

14.89 
14.25 
9.95 
9.95 

34.48 
12.94 
I!. 44 
10.95 
15.07 
7.45 

17.65 
17.65 
58.25 
22.95 
20.30 
19.42 
14.98 
14.98 
50.00 
19.47 
17.23 
16.48 
20.25 
11.00 
16.00 
19.50 
28.75 
24.00 
27.50 
27.16 
18.74 
32.40 
27.00 
18.74 
32.40 
12.69 
14.45 
14.45 
47.69 
18.79 
16.62 
15.90 
12.31 
12.31 
39.44 
16.00 

12.02 
11.50 
7.95 
7.95 

26.24 
10.34 
9.14 
8.75 

12.55 
5.95 

14.35 
14.35 
47.36 
io.o6 
16.50 
15.79 
11.85 
11.85 
39.11 
15.41 
13.63 
13.04 
16.00 
10.45 
15.20 
18.50 
27.25 
22.75 
26.00 
23.05 
16.49 
25.88 
23.05 
16.49 
25.88 
9.40 

11.50 
11.50 
37.95 
14.95 
13.23 
12.65 
9.19 
9.19 

29.}0 
11.95 



Page No. 16 CUSTOMER PRICE LIST-COMPONENT PRODUCTS 
Prices in u.s. dollars F.O.B. Tucson, Arizona Quantity discounts available. Effective June 1, 1987 

MODEL FOOT 1-24 25-99 100-249 MODEL rOOT 1-24 25-99 
NOTE NOTE 

VfC628M-8SS3 20.09 14.16 10.57 VfC62SH-8SS2 32.24 22.75 
VfC628H-8SS4 19.22 13.54 10.11 VFC62SM-8SS3 28.52 20.13 
VFC62CG 22.20 15.30 12.65 VFC62SH-8SS4 27 .28 19.25 
vrC62CL 20.75 15.50 13.25 XTRI00AM 42.56 38.50 
VFC62CL-BS 20.75 15.50 13.25 XTRI00AP 33.60 30.02 
VFC62CL-BSSI 68.48 51.15 43.73 XTRI00BH 51.52 46.B2 
VFC62CL-BSS2 26.9B 20.15 17.23 XTRI00BP 40.32 36.67 
VFC62CL-BSS3 23.86 17 .83 15.24 XTRI0IAD 7.30 
VFC62CL-BSS4 22.83 17 .05 14.58 XTRI0IAG 11. 75 9.75 
VFC62CH 19.95 13.95 11.45 XTRI0IAL 14.25 12.25 
VFC62CH-BS 19.95 13.95 11.45 XTRI01AP 8.50 7.05 
VFC62CH-8SS1 60.23 42.90 35.48 XTRI0IAU 8.95 7.40 
VfC62CH-BSS2 25.94 18.14 14.89 XTRI0IBG 17.35 14.45 
vrC62CH-BSS3 22.94 16.04 13.17 XTRI0IBL 19.85 16.95 
VFC62CH-BSS4 21.95 15.35 12.60 XTRIOlSL 25.05 21. 30 
VFC62SL 25.20 18.90 16.30 XTRllOAD '7.45 
VFC62SL-BS 25.20 18.90 16.30 XTRllOAG 10.B5 8.75 
VFC62SL-BSSI 83.16 62.37 53.79' XTRllOAL 14.25 11.65 
VFC62SL-BSS2 32.76 24.57 21.19 XTRllOBG 16.25 13.10 
vrC62SL-BSS3 28.98 21. 73 18.75 XTRllOBL 20.05 16.15 
VFC62SL-BSS4 27.72 20.79 17 .93 XTRllOKP 7.45 5.95 
VFC62SH 24.80 17 .50 14.75 XTRllOKU 8.40 6.55 
VFC62SM-BS 24.80 17.50 14.75 XTR110SL 25.30 20.25 
vrC62SM-BSSI 74.91 54.12 45.54 

A) Not necessarily pin 'or spec compatible. 
B) Expected date of last order 6/30/88. 
C) AOC600K pricing: 1-4 $1995; 5-9 $1895; 10-24 $1795; AOC600B; 1-4 $2790; 5-9 $2650; 10-24 $2510. 
0) SHC600BH pricing: 1-4 $329; 5-9 $321; 10-24 $314. 
E) 25 piece minimum. 
F) Minimum order is 10 pieces. 
G) Connector supplied with each un~. 
H) These products slated to be discontinued June 30, 1987. 
I) Prices effective upon introduction. 
J) Consult factory. 
K) /G level I screening add 25% to pricing above; IT level II screening add 

45% to pricing indicated above. 
L) Eurocard evah,Jation PCB part #PC862/863-1 $16.00 each. 
M) 68 pin LCC socket (Note N) part #MC0068-1 $14.00. 
N) Manufacturer and part # for this socket is "Robinson Nugent" part #ICC-

503 68-2-G (It is a U.S. part). 
0) AOC80KO must be ordered in multiples of 36. 

tQualification reports $100 each. 
Prices subject to change w~hout notice. Minimum order $75. 
©1987 Burr-Brown Corp. MKT-173B Printed in U.S.A. June, 1987 

100-249 

19.18 
16.96 
16.23 
30.40 
25.04 
37.75 
30.71 
5.50 
8.25 

10.75 
5.95 
6.25 

12.25 
14.75 
18.45 
4.95 
7.45 

10.15 
H.IO 
13.95 
4.95 
5.40 

17.40 




