


















































































































































































































































































































































































































































































AM·1435 

FUNCTIONAL SPECIFICATIONS 
Typical at + 25·C, ± 15V de SUpplies, unless otherwise noted. 

INPUT CHARACTERISTICS 

Differential between Inputs •••••••••••• 
Common Mode Voltage Range ••••••.•• 
Common Mode ReJection Ratio; 

de .............................. 
1 MHz ........................... 

Input Impedance; 
common mode ................... 
differential mode .................. 

Input Offset Voltage" ................ 
Input Bias Current ................... 
Input Offset Current ••••••••••••••••• 

OUTPUT CHARACTERISTICS 

Output Voltage" ••••••••••••••••••••• 
�O�u�t�~� Current" ••••••••••••••••••••. 
Sta e Capacitive Load4 ...•••.....••• 

PERFORMANCE 

de Open Loop Gain" ................. 
Input Offset Voltage Drift ............. 
Input Bias Current Drift ••••.•••••••••• 
Input Offset Current Drift ••••••••••••• 
Input Voltage Noise, 

�0�~�0�1� Hz to 10 Hz ................... 
100 Hz to 10 kHz .................. 
10 Hz to 1 MHz .................... 

Input Current Noise", 
0.01 Hz to 10 Hz ................... 
100 Hz to 10 kHz .................. 
10Hzto1 MHz .................... 

Power Supply Rejection Ratio ••••••••• 

.DYNAMIC CHARACTERISTICS 

Gain Bandwidth Ilmduct •••••••••••••• 
URity Gain BandWidth •••••••••• : ••••• 
Full Power Frequency" •••.•••••••••.• 
SetUingTime,10VtoO.025%7 ••••.•••• 

10VtoO.01% ••••••.•••• 
5Vto1.0% ............. 
5VtoO.1% ............. 
1Vto1.0% ............. 
1VtoO.1% ••••••••••••• 

Slew Rate .......................... 
Overshoot ......................... 
Proparmtion Delay .................. 
RISlrT me, 10V Step ................. 
OverIaad Recovery Time .•••••••••••• 

·POWER REQUIREMENTS 

Rated Supply Voltage ................ 
Quiescent Current- •••••••••••••••••• 

PHYSICALIENVIRONMENTAL 

Opar. Temp. Range 
AM·1435MC o to +70 °C 
AM·I435MM9IMM·QL ·55 to +125 °C 

Storage Temp. Range ·65to+125°C 
Package 14·pin hermetically 

sealed ceramic 
DIP 

FOOTNOTES: 
I. Specified for de linear operation. Common 

mode' voltage range prior to fautt condition is 
± 10V de maximum. 

2. Adjustable to zero. 
3. f\ = SOOQ. 
4.C, = 3 pF. 

6. C, = 0.5 pF. 
7. C, = 1 pF. 
8. ±Vs = ±15V dc. 

. 

5. Referred to input. 9. Wfth 18"C1watt heat sink. 

MINIMUM TYPICAL MAXIMUM 

- - ±4V 
±7V ±8.5V -

80 dB - -
70 dB - -

�l�M�O�~�2�p�F� - -
2.5 kO �~� 2 pF - -

- ±2mV ±5 mV - 10 !lA 20 !lA 
- 0.3 !lA -

±5V ±7V -
±10mA ±14mA -- 1000 pF -

90 dB 100 dB -- ±5'/,V/oC ±25/,V/oC 
- 50 nAl°C 100 nAl°C 
- 2 nAloC -
- 15"V p.p -- 1.6 "V RMS -- 5.2 "V RMS -
- 2.5 nA p.p -- 2.5 nA RMS -- 3.5 nA RMS -- 0.15 mVN AVs -

700 MHz 1000 MHz -
- 150 MHz -

8MHz 10 MHz -
- 60 nsec. 75 nsec. 
- 70 nsec." -- 25 nsec. -
- 40 nsec. 60 nsec. 
- 10 nsec. -
- 20 nsec. -

250 V/"sec.' 300 V I "sec. 
- - 1% 
- 5 nsec. -.- 40 nsec. -- 50 nsec. -

±12V ±15V ±16V 
- - ±30mA 

INPUT 

ORDERING INFORMATION 

Model No. 

AM·1435MC 
AM·1435MM 
�A�M�~� 1435MM·QL 

Operating 
Temp. Range 

Oto +70 °C 
·55 to +125 °C 
·55 to +125 °C 

TECHNICAL NOTES 

1. The extensive use 01 a ground plane for all 
common connections is recommended. Keep 
lead length to a minimum with point·to·point 
connections wired directly to the amplifier pins. 
Use 1 �~�F� tantalum bypass capacitors the +Vs 
and ·Vs pins. 

2. When using the AM·1435MM over the +85 to 
+ 125'C temperature range, use an 18'CIW 
heat sink. 

3. Apply negative supply voltage before the posi· 
tive supply. Power·up prior to applying power 
to either input. If frequency response is not 
critical, use an external input protection circuit. 

COMPENSATION· The typical connection 
diagram shows the AM'1435 in a unity gain 
inverting configuration. Use in any conventional 
amp circuit, the AM·1435. as a noninverting 
amplilier, requires a noise gain of at least two 
(NOISE GAIN = 1 + R4IR1). 

The 2 pF compensation capacitor at Cl is required 
for stable operation when the noise gain is less 
than 10. Compensation for bias current is 
provided by R2 and its value determined by the 
formula 

(Rl) X (R4) 
R2= Rl + R4 

R3 and C4 are optional. Use C4 when driving 
capacitive loads to prevent oscillation of the output 
stage. 

When using the AM·1435 at low impedances, 
include the feedback resistor as a part of the total 
output load. 

TYPICAL CONNECTION DIAGRAM 

Rl 

1 kG 

2 pF 

�~�C�3� 
1"F 

+15V 

R4 

-15V 

7·2 DA TEL, Inc. 11 Cabot Boulevard. Mansfield. MA 02048·1194ITEL (508) 339·30001TLX 174388/FAX (508) 339·6356 



FEATURES 

• 200 Nanoseconds settling to 0.01% 
• 1000V/Microsecond slew rate 
• 100 MHz Minimum gain-bandwidth 

106 Open loop gain 
1 Microvolt/oC drift 
± 50 mA Output current 

GENERAL DESCRIPTION 

The AM-500 Series amplifiers are ultra-fast settling 
operational amplifiers for use in inverting applications. A 
unique feedforward amplifier design combines the 
characteristics of a low drift dc amplifier with those of a very 
fast AC amplifier. For optimum fast settling performance, 
this amplifier has an open loop gain roll-off of 6 dB per 
octave to beyond 100 MHz. 

Output settling time is 200 nanoseconds maximum to 0.01 % 
for a 10 dc volt step change. Slew rate is 1000v/ 
microsecond for positive output transitions and 1800V / 
microsecond for negative transitions. This high slew rate 
permits undistorted reproduction of a full load, 20V peak-to­
peak sinewave out to 16 MHz. Gain bandwidth product is 
100 MHz minimum. 

AM-500 series dc characteristics include a dc open loop 
gain of 106, 30 megohm input impedance, and 1 
nanoampere bias current. Input offset voltage is ±0.5 mV 
and input offset voltage drift is 1 microvolVoC. Although 
these amplifiers do not operate differentially, a dc offset 
voltage in the range of ±5V dc can be applied to the positive 
input terminal. 

Power supply requirement is ±15V dc at 22 mA quiescent 
current. The amplifiers will operate over a supply range of 
±10V to ±18V dc. Output current capability is ±50 mA with 
output short circuit protection. 

NC NC NC -IN + IN NC 

NC NC NC OUT 00 .coM. 
NCT 

CONNECT 

For Immediate Assistance, Dial 1-800-233-2765 

AM-500 Series 
Ultra-Fast 

Operational Amplifier 

I--0.500 MAX,-! 
(12.7) '~ -LR 0.190 (4.B) MAX. 

a.15OMIN. ~ 
(3,8) 

r- '0.010 II 0.018 KOVAR 

17 

1 

81 
1 

0.700 

MECHANICAL DIMENSIONS 
INCHES (MM) 

I BonOM I 
I VIEW I 

6 SPACES 
AT 0.100 EA. 

(2,5) 

0.805 MAX. 

I- IOOnA 

Z 
w 
a: 
a: 
:::> 
CJ 
en 
< 
in 
I­
:::> 
a.. 
Z 
-lOOp,," -

(20,3) 

DOT ON TOP I ~ 
REFERENCES 0.100 
PIN 1 4--+-! 0 

1~~2~~ 
NOTE: PINS HAVE ±O.Ol INCH STANDOFF FROM CASE 

/ , 
t--r-q::7TYPe (,~\LES 

EVERY lOGe 

'"' I 
,cuiRENT \J -CU~rNT 

" -
TEMPERATURE 

INPUT/OUTPUT CONNECTIONS 

PIN FUNCTION 

1 NO CONNECTION 
2 NO CONNECTION 
3 NO CONNECTION 
4 -INPUT 
5 +INPUT 
6 -SUPPLY 
7 NO CONNECTION 
8 COMMON 
9 DO NOT CONNECT 
10 OUTPUT 
11 +SUPPLY 
12 NO CONNECTION 
13 NO CONNECTION 
14 NO CONNECTION 
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AM·SOO Series 
1 

FUNCTIONAL SPECIFICATIONS, AM-SOO SERIES 
Typical at 25·C, ± 15V de supply, unless otherwise noted. 

INPUT CHARACTERISTICS 

Input Common Mode Voltage 
Range· •••••••••.•.•.•.••••••• ±5V 

Maximum Input Voltage, no 
damage ••••••••••••••.••••••• ± 18V 

Diflerentiallnput Impedance .•••••• 30 Meg. typical, 3 Meg. min. 
Input Bias Current •••••••••••.•.•• 1 nA typical, 4 nA max. 
Input Offset Current •••••.•.•.•••• 0.5 nA typ., 8 nA max. 
InputOflsetVoltage •••..••••••••. 0.5 mV typ., 3 mV max. 

OUTPUT CHARACTERISTICS 

Output Voltage .................. ± 10V min. 
Output Current, S.C. protected •.••• ± 50 rnA typ., ± 25 rnA min. 
Stable Capacitive Load .•.••••..••• 100 pF 
Output Impedance •.•.•.•.•••..•• 250 

PERFORMANCE 

DC Open Loop Gain ..••••••••...• 10· volts/volt 
Input Offset VOlta?:e Drift, 

O·C to + 70· •••••••••••.•• 1 ,"v/oe typ., 5 ,"v/oe max. 
-55·Cto + 125·C •••••••••••.• 5 ,"v/oe typ., 10 ,"v/oe max. 

Input Bias Current Drift, 
-55·Cto +70·C •.•.•.•.•...•. -20 pAloe 
+70·Cto +12S·C ..••••••••.•• doubles every 10·e 

Input Voltage Noise," 
0.01 Hz to 1 Hz •.......•..•.•••. 5 '"v peak-to-peak typ., 

25 ,"V peak-to-peak max. 
100Hzt010kHz •..••.•.•••••.• 1 ,"V RMStyp., 5 ,"V max. 
1 Hz to 10 MHz .•.•..••••.•..... 20 ,"V RMS typ., 100 ,"V max. 

. Power Supply Rejection Ratio •. , .•. 80 dB min. 

DYNAMIC CHARACTERISTICS 

Gain Bandwidth Product ••...••.... 130 MHz typ., 
100 MHz min. 

Slaw Rate, positive going .•..•••••• 1000V I t"69c. 
Slew Rate, negative going •.••••••• 1800V/,"sec. 
Full Power Frequency 
(20V peak-ta-peak) •.•••••.•.••••• 16 MHz 
Settling TIme, 

10V step to 1%3 •..••••••••. 70 nsec. 
10VsteptoO.1%3 •.•...•.•.•.•. 100 nsec. 
10V step to 0.01%" .•.•.•...•••. 200 nsec. max. 

Overload Recovery Time •.....•.•. 10 t"69c. 

POWER REQUIREMENTS 

Voltage, rated pertonnance .•.••••• ± 15V dc 
Voltage, operating •.•.•.•.••••.•• ± 10V dc to ± 18V dc 
Quiescent Current •...•••••••••... 22 mA typ., 33 mA max. 

PHYSICAUENVIRONMENTAL 

Operating Temperature Range 
AM-SOOGC .....•...•.•.•..•••• ooe to + 70°C 
AM-500MC •.•.••••..•.••••••.. ooe to + 70·e 
AM-SOOIMM/MM-QL .••..••••••..• -55·e to + 125°C 

Storage Temperature Range ••••••• -55·e to + 125°C 
Package Type ••...•••.•.•••.••.• 14 pin ceramic 
Pins •.•.•••.•.•...••.•.•.•.•.•. 0.010xO.Ole" Kovar 
Weight ..•.•.•.•...•..•••.•.•.•. 0.09 ounces (2.5 grams) 

FOOTNOTES: 
1. de only 
2. - 3 dB Single.pole bandwidth 
3. lk Input and feedback resistors, 2.4 pF feedback capacitor 

TECHNICAL NOTES 

1. The circuit design shows the connection of the AM-500 series 
for fast settling operation with a closed loop gain of - 1. It can 
be used for fast settling at closed loop gains up to -10. The 
equivalent resistance seen by the summing junction should 
be 500 ohms or less. For gains larger than - 1 use an input 
resistor of 500 ohms and pick a feedback resistor for the re­
quired closed loop gain (1 k for - 2, 1.5k for - 3, etc.). 

2. A small feedback capacitor should be used across the feed­
back resistor. Determine C in nanofarads from the following 
formula: 

C = 1 + IGI 
0.816Rf 

where G is closed loop gain and Rf is in kilohms. 

3. Summing pOint leads must be kept as short as possible. Input 
and feedback resistors should be soldered close to the body 
of the resistor directly to the summing pOint (pin 4). Summing 
point capacitance to ground must be kept very low. 

4. Low output impedance power supplies should be used with 1 
p.F tantalum bypassing capacitors at the amplifier supply ter­
minals. There are internal 0.03 p.F ceramic capacitors in the 
amplifier. 

5. Although these amplifiers are inverting mode only, a dc volt­
age in the range of ± 5V may be applied to the positive input 
terminal for offsetting the amplifier. 

6. For interrupted power applications, apply power to the 
AM-500 three (3) seconds before operating the device . 

CONNECTION FOR FAST SETTLING 
WITH GAIN OF-1 

KEEP THESE 
LEADS AS SHORT 
AS POSSIBLE 

2.4pF 

+1!iVdc: 

1 /IF TANTAlUM 

INPUT ()---"\i\I\I''''''''''-! 

">''''''-0 OUTPUT 

-11i1/de 

-15V -;;:' 

ORDERING INFORMATION 

MODEL NO. 

AM-500GC 
AM-500MC 
AM-500MM 
AM-500MM-QL 

OPERATING 
TEMP. RANGE 

Oto +70 °C 
Oto+70°C 

-55 to +125·C 
-55 to +125·C 

SEAL 

Epoxy 
Herm. 
Herm. 
Herm. 
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FEATURES 

1 to 1000 Gain range 
±O.01% Maximum nonlinearity 

• 2 Microseconds settling time 
• 100dBCMRR 

GENERAL DESCRIPTION 

DATEL's AM-551 is a low cost, high performance, 
programmable gain instrumentation amplifier manufactured 
with hybrid thin-film technology. Gain is adjustable over a 
range of 1 to 1000 by the addition of a single external 
resistor and a simple user-selectable pin-strapping option. 
Maximum gain nonlinearity is ±O.01%. 

The AM-551 dynamic characteristics include a settling time 
of 2 microseconds for a 20V dc output step to 0.01 % 
accuracy. Slew rate is 23V dc/microsecond and small signal 
bandwidth is 400 KHz. Other specifications include a 
common mode rejection ration of 100 dB, a 10'20 input 
impedance and a minimum output voltage swing of ±11 V 
dc. Maximum offset voltage drift is ±15 microvolts/oe. 

The combination of high accuracy, speed, low cost, and 
rugged hybrid construction make the AM-551 and ideal 
choice for applications involving the remote amplification of 
low-level signals produced by thermocouples, strain gages 
and RTD's, high performance data acquisition systems and 
remote instrumentation systems. 

Power requirement is ± 15V dc and all devices are cased in 
miniature, hermetically sealed, 16-pin ceramic packages. Mod­
els are available for operation over the commerCial, ooe to 
+ 70oe, and military, -55°e to + 125°e operating temperature 
ranges. 

INPUT OFFSET ADJUST 
.Vs 

14 

AM-551 
Low Cost, Programmable 

Gain Instrumentation Amplifier 

MECHANICAL DIMENSIONS 
INCHES (MM) 

b-Pio~t ---9-1'1 
T ~:==:::======~IT 
0.300 0.310 
17,61 17,91 

...L -.l 
PIN 1 

IOENT. 

~mwm~'" 
'" ~'7"." 0095 T 

---I I.- 0 100 . -1 L . 0.01. 
I I t2.51 II fO.461 

16·PIN CERAMIC DIP 

PIN FUNCTION 

1 INPUT OFFSET ADJUST 

2 RG (Gain Resistor) 

3 + INPUT 

4 RG-.iGain AesistoQ 

5 - INPUT 

6 -VS 

7 SIGNAL COMMON 

8 OUTPUT OFFSET ADJ. WIPER 

9 OUTPUT OFFSET ADJUST 

10 OUTPUT OFFSET ADJUST 

~ OUTPUT OFFSET ADJUST 

9~ 

11 OUTPUT 

12 OUTPUT GAIN SELECT 

13 GUARD 

14 +VS 
>--~'V\I'v-""'--,\Mr-------!D7 SIGNAL COMMON 

15 INPUT OFFSET ADJUST 

16 INPUT OFFSET ADJ. WIPER 

For Immediate Assistance, Dial 1-800-233-2765 7-5 



AM·551 

ABSOLUTE MAXIMUM RATINGS 
Positive Supply, Pin 14 .•••.••••••••••. 
Negative Supply, Pin 6 ............... . 
Input Voltage Range ••••••••••••••••.• 
DIfferential Input Voltage Range •••.•..• 
Output Short Circuit .••••••.•••••.••.• 
Power Dissipation •............•.••••• 

FUNCTIONAL SPECIFICATIONS 

+18V 
-18V 
±18V 
±30V 

Continuous 
810mW 

Typical at +25 oC, ±15V dc supplies, unless otherwise noted. 

INPUT CHARACTERISTICS 

Input Offset Voltage, unadjusted1, max. ±1 mV x gain 
Input Bias Current, max. ±100 pA 
Input Offset Current, max. ±20pA 
Input Impedance, Dill. or Com. Mode 10120 
Common Mode Voltage Range, min. ±11V 

OUTPUT CHARACHTERISTICS 

Output Voltage Range, min. (RL = 2kO ±IIV 
Output Current, min. :t5mA 
Output Impedance3 0.50 
Output Offset Voltage, unadjusted!, max. ±1 mV x gain 

PERFORMANCE 

Gain Range4 1 to l000VN 
Gain Equation7 G = (1 + 20klRG)G2 
Gain Accuracy, max. ±O.04% 
Gain Nonlinearity, max. ±O.OI% 
Gain Tempco, max.s 50 ppm/"C 
Offset Voltage Drift, max. 15!1V/"C 
Input Bias Current Drift Doubles for every 1 0 "C 
Input Voltage Noise, dc to 100 Hz 20 nVl-YHz 
Power Supply Rejection Ratio 82 dB 
Common Mode Rejection RatioS 

1 KHz 96 dB 
100 Hz 98 dB 
dc 100 dB 

Slew Rate 23V11J5 
Small Signal Response, (-3 dB) 

G= 1,10 600 KHz 
G=50 200 KHz 
G= 100 100 KHz 
G = 1000 40 KHz 

Settling Time, 20V to 0.01% 
G=1 3.0 IJ5 
G= 10 4.0 IJ5 
G=50 lllJ5 
G = 100 20 IJ5 
G = 1000 200 IJ5 

POWER REQUIREMENTS 

Rated Power Supply Voltage ±15V dc 
Supply Current, max. ±27 mA 
Power Supply Range :t5Vto±18V 

PHYSICAL/ENVIRONMENTAL 

Operating Tempenature Range 
MC Oto+70"C 
MM -55 to +125 "C 

Storage Temperature Range -65to+150"C 
Package Type 16 pin Ceramic DIP 

Footnotes: 
1. Adjustable to zero. 
3. At 1 KHz, for all gain ranges. 
4. To 0.01 % accuracy. Higher gains degrade pertormance 
5. Tempeo of % = ±O ppm! "C. For RG =~, Gain Tempeo = 5 ppm/ "C 
6. 1 kO Source Imbalance 
7. G2 is the gain of the second stage of the AM-551. Connecting output gain select 

(pin 12) to the output (pin 11) sets the second stage gain at 1. Connecting output 
gain select (pin 12) to signal common (pin 7) sets the second stage gain at 10. 
RG is the gain resistor for the first stage and is connected to RG (pins 2, 4). 

TECHNICAL NOTES 
1. A 25 kG trimpet may be used for both input and output offset 

adjusts. The trimpet is connected across the input offset ad­
just pins (Pins 1,15) and the wiper is connected to Pin 16. 

For output offset adjust, the trimpet is connected across the 
output offset adjust pins (Pins 10, 9) with the wiper connected 
to Pin S. 

2. For unity gain, RG is left open and the output gain select pin 
(Pin 12) is tied to the output pin (Pin 11). To avoid oscillation 
in the unity gain configuration, the connection between the 
output gain select pin and the output pin should be kept as 
short as possible. 

3. Gain selection is accomplished in two stages. The input stage 
gain (G1) is selected by an external gain resistor (RG) con­
nected across the (RG) pins, (Pins 2, 4) and is expressed as 
follows: 

G1 = 1 + 20k 
RG 

The output stage gain (G:v is selected by external pin­
strapping: For G2 = 1, connect the gain select pin (Pin 12) to 
the output pin (Pin 11). For G2 = 10, connect the gain select 
pin (Pin 12) to the signal common pin (Pin 7). 

The total gain of the amplifier is as follows: 

Gt = G1 X'G2 = (1 + ~:) G2 

4. Both power supplies should be bypassed to ground with 0.1 
microfarad electrolytic capacitors. 

(-) Input 

(+) Input 

Ro 

TYPICAL CONNECTION DIAGRAM 

5 

3 

+15V 

14 

Guard 
Drive 

.::>r.,,---o Output 

•• See Technical note #3 

ORDERING INFORMATION 

MODEL NO. 

AM-551MC 
AM-551MM 

OPERATING 
TEMP. RANGE 

Oto+70 °C 
-55 to +125 °C 

7-6 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 0204S-1194fTEL (50S) 339-3000ITLX 1743SS/FAX (50S) 339-6356 



FEATURES 

• Oscillation frequency is set by two external 
resistors 

• Ultra low distortion: 0.0018% typical 
• Stable 
• Hybrid, small 

GENERAL DESCRIPTION 

ROJ-20 and ROJ-1 K are resistor tuneable oscillators whose 
oscillation frequency is set with two external resistors. Out­
put frequency range of ROJ-20 is 20Hz to 20KHz while that 
of ROJ-1 K is 1 KHz to 100KHz. Output distortion is as low 
as 0.0018% typical at 1KHz frequency range. Output volt­
age temperature coefficiency is also as low as SOppm/oC. 
Output voltage amplitude is internally trimmed at 2.SVrms 
±O.S% and this amplitude is adjusted to the range from 
SOOmV to 20Vp-p with external resistors. Sine and cosine 
waves are generated from two output terminals. A syn­
chronization input terminal is provided in order to fine tune 
the relationship of these two outputs. 

Hybrid construction has made it possible to build highly 
stable oscillators in small size at low cost. 

RElIT RUT 

f ..... , ..... 
11 Outputl 

<!--(DONO 

-15V~-15V 

CF 10000pF 
Cl 0.1J.1F 
C2 0.027J.1F 
Rl 1MQ 

1000pF 
0.027J.1F 
1000pF 
1180 

For Immediate Assistance, Dial 1-800-233-2765 

" 

ROJ-20,1K 
Resistor Tuneable 

Oscillator 

MECHANICAL DIMENSIONS 
INCHES (mm) 

1-----1.36(34.5)1-----1 

--l !-0.IO(2.54) 

PIN SECTION 
0.02XO.OI (O.5xO.25) 

r-0. 72 (18.2)-j 

~R 0.31 

0'2~8~~ ~ 
!-0.60(15.2H 

0.74(18.7) 

PHASE DIFFERENCE BElWEEN SYNC INPUT AND OUTPUT 
(Fig. 6) (Technical NoteS) 

180·1tC:::--...,-;-;;:-: ....... --... --." 

150' t-+-'Ic---t'\-' 

i 120' ~ r+-~~~~rr---r--~ 

8£ 
~ 0 9O·1-t---t---""I~--t---H 
~~ H 6O'1+--t--Th:-1~--H 
1'5 
a. III 30"1-t---t----1'--t---\-t--"""H 

0"~0~,~~~~0~.9=5~~~~~~--~1.~10~ 
t. 

fin: Sync Input Frequency 
fo: Frequency when no Sync In is given. 

PIN CONNECTIONS 

PIN FUNCTION 
1 SYNCHRONIZATION INPUT 

3 GND 
5 15V POWER SUPPLY 
7 +15V POWER SUPPLY 

11 OUTPUT 1 
12 20Vp-p 
14 20VD-D 
16 REXT 
18 OUTPUT 2 -SO' 
19 REXT 

20 GND 
21 REXT 

DO NOT CONNECT UNUSED PINS 
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ROJ-20,1K 

SPECIFICATIONS 
Typical value at 25'C with ±15VDC supplies unless otherwise specified. 

ROJ-20 ROJ-1K 
OSCILLATED FREQUENCY 

Frequency Range (Note 1) ..••••• 20Hz-20KHz 1KHz -100KHz 
Accuracy, Calculated Frequency .. 0.5%@1KHz 0.5%@10KHz 
Wave Shape ................. Sin, Cosin • Same as left 

OUTPUT CHARACTERISTICS 

Output Voltage/Current ..••.••.. ±10V/5mA · 
Voltage Level Accuracy (Note 2) •.. 2.5Vrms ±0.5%max. · 

" (20Vp-p, Note 3) ........... 0.05% «10KHz) 0.1% «50K~z) 
Distortion ................... . 0.0018% typ (>70 Hz) 

0.005% max. • (2KHz - 50KHz) 
(70Hz -10KHz) 0.01% max. (>50KHz) 

Output Impedance .•.•••.•.••.. 50 ohm max. · 
Load .•.•.•.•..•.••••....•.• 2 Kohm min. 100pF max. · 
Voltage Level Tracking Error ..... 0.4% (Rext1=Rext2) · 
Output Voltage TC ............ 5Oppml"C · 
Frequency TC ...•..•..•.••.•• 15ppml"C 25ppml"C 

POWER REQUIREMENTS & ENVIRONMENT 

Power Supply Voltage .......... ±15V±10% · 
Power Supply Current .••...•••• +14mA, -21mA · 
Operating Temperature Range •... -20'C to +70'C · 
Storage Temperature Range .••••• C30'C to +80'C · 
Relative Humidity ............. 10"10 to 95"10 Non Condensing · 

Note 1. Two external resistors are: Note 2. Pins 12 and 14 OPEN. 
Pins 12 and 14 CONNECTED. ROJ-20 Rext 15.9 (K h) Note 3. 

fo (KHz) 0 m 

ROJ-1K 
Rex! 159 

fo (KHz) (Kohm) 

OUTPUT LEVEL ADJUSTMENTS 
Figures 4 and 5 

(Technical Note 2) 
2.SVrms or less 

~ 
lRV2 

Figure4a. 

2.SVrms over 

{Vrms ) 

I 

./ 
V 

5 

:> 

i 
00. 

I). 3 

SK 10K 

- Figure .. 4b. RV2 

) (V,ms 

7 

t--..... 
r-

f-..... 

" 

50K IOOK{Q) 

J1J I-
i'-r-

Figure 5a. RV2-IOKO 

I 

II< 

Figure5b. 

~ 

10K 
RVI 

" I'. 
r-.... 

IOIIK(Q) 

TYPICAL CONNECTIONS (Fig. 3) 

,----------~ ~~ . .:'----------.-. , ' 
j I , ' , ' , ' , ' , ' , ' , : 

~o~-,--~i--~ : 

+15V_--......-l 

-ISY -~4'+:-Fl 

220 

230 

"-11'1 Outpul2 

"";;:=---to~I ____ ~"~o 'OPEN: ~Vnn8 OUTPUT 
Extern~l Sync. 'CLOSE: 2OVp-p OUlPUT 

TECHNICAL NOTES 

1. Typical connections are shown in 
Figure 3. Do not connect unused pins 
to any points. The external synchroni­
zation pin (Pin 1) is left open normally. 

2. Output voltage level is 20Vp-p when 
the pins 12 and 14 are connected, 
2.5Vrms when these pins are discon­
nected. 
Any output voltage level can be set 
using external resistors RVI and RV2 

. as shown Figure 4-a and 5-a. 
The curves 4-0 and 5-b show approxi­
mate values. The use of potentiometers 
are recommended when an accurate 
level of output is desired. 

3. Output frequency can be slightly shift­
ed toward lower frequency range if two 
Cext are added. See Figure 3. 
Relationship among Rext, Cext and fo 
are: 

159 
ROJ-20 Rext (Cext + 0.(1) X fo (Kohm) 

Cext : pF fo : Hz 
159 

ROJ-1K Rext (Cext+O.OO1) Xfo (Kohm) 

4. Output frequency could become un­
stable if the capacitive load exceeds 
100pF. The use.of 500hm resistor or an 
output buffer amplifier is recommend­
ed. 

5. Output frequency can besynchronized 
with the input from the pin 1. First, 
oscillate. at nearly equal frequency to 
the one desired to be synchronized. 
Then, apply synchronization frequency 
to pin 1 at several Vrms level. 
Phase difference between synchroniza­
tion input and output frequency vs. the 
frequency ratie>.is shown in Figure 6. 

ORDERING INIiORMATION 

MODEL 

ROJ-20 
ROJ-1K 

. DESCRIPTION 

20 Hz to 20 KHz output 
1 KHz to 100 KHz output 
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TUNABLE ACTIVE FILTERS 

Low High Band Sand Rolloff 
Model Poles Pass Pass Pass Reject (dBIOct) 

FLT-Dl.4'· • 30 

FLT~L42* • 30 

FLT-DL51 * • 50 

FLT-DL52' • 50 

FL T-DL411OL51 § • • 50 

FL T-DL42IDL52 § • • 50 

FLT-Cl • 52 

FLJ-DC • • • • 12 

FLJ-Dl • • • • 12 

FLJ-D2 • • • • 12 

FLJ-D5LAl • 60 

FLJ-D5LA2 • 60 

FLJ-D6LAl • 80 

FLJ-D6LA2 • 80 

FLJ-VB • 12 

FLJ-VH • 24 

FLJ-VL 4 • 24 

FLJ-R3BAl 3 • 
FLJ-R3BA2 • 
FLJ-R8LAl • 135 

FLJ-RBLA2 • 135 

FLJ-R8LBl • 100 

FLJ-R8LB2 • 100 

FLJ-UR1BAl • 
FLJ-UR2BAl • 
FLJ-UR2EAl • 
FLJ-UR2LHl • • 12 
FLJ-UR4HAl • 24 

FLJ-UR4HBl • 42 

FLJ-UR4LAl • 24 

FLJ-UR4LBl • 42 

FLJ-UR1BA2 • 
FW-UR2BA2 • 
FLJ-UR2EA2 • 
FLJ-UR2LH2 • • 12 

FW-UR4HA2 • 24 

FW-UR4HB2 • 42 

FW-UR4LA2 • 24 

FW-UR4LB2 • 42 
FLT-U2 • • • 12 

SU "" BuHerworth BE "" Bessel 
CH = Chebyshev CA = Cauer/Elliptical 

For Immediate Assistance, Dial 1-800-233-2765 

Frequency 
Culoll 

Range (FC) 

10010 400KHz 

250 10 1000 KHz 

12010470 KHz 

300 to 1200KHz 

Filter 
Type 

CA 

CA 

CA 

CA 

100 to 400KHz CA 

0.25 10 1.0MHz CA 

78 Hz-20 KHz CH 

1 Hz-159 KHz BU,CH,BE 

1 Hz-l.599 KHz BU 

100 Hz-159.9 KHz BU 

10 Hz-2 KHz CA 

100 Hz-20 KHz CA 

10 Hz-2 KHz CA 

100 Hz-20 KHz CA 

200Hz-20KHz BU 

20Hz-20KHz BU 

1 OOHz-l OOKHz BU 

10Hz-2KHz CA 

1 DaHz-20KHz CA 

10Hz-2KHz CA 

100Hz-20KHz CA 

10Hz-2KHz CA 

100Hz-20KHz CA 

40Hz-1.6KHz BU 

40Hz-1.6KHz BU 

4OHz-1.6KHz BU 

4OHz-1.6KHz BU 

4OHz-1_6KHz BU 

40Hz-1_6KHz CH 

40Hz-l_6KHz BU 

40Hz-l.6KHz CH 

400Hz-10KHz BU 

400Hz-10KHz BU 

400Hz-10KHz BU 

400Hz-20KHz BU 

400Hz-5KHz BU 

400Hz-5KHz CH 

400Hz-20KHz BU 

400Hz-20KHz CH 

0_001 Hz-200KHz BU,CH,BE,CA 

Gain Case Page 

+1 32 DIP 8-25 

+1 32 DIP 8-25 

32 DIP 8-25 

+1 32 DIP 8-25 

2-32 DIP 8-25 

2-32 DIP 8-25 

1,2,4,8 32 DIP 8-21 

1 -10 40QDIP 8-5 

1 - 10 40QDIP 8-5 -

1 -10 40QDIP 8-5 

DtD.3dS max 40QDIP 8-9 

o ±O.3 dB max 40QDIP 8-9 

o ±0.3dB max 40QDIP 8-9 

o ±O.3dB max 40 QOIP 8-9 

tldB 40 QOIP 8-12 

±O_SdB 40QDIP 8-17 

±0.5dB 40QDIP 8-17 

o ±ldB max 40QDIP 8-11 

o ±ld8 max 40QDIP 8-11 

o ±O.ldB max 40QDIP 8-11 

o ±O.ldB max 40QDlP 8-11 

O±O.ld8 max 40QDIP 8-11 

a ±O.ldB max 40 QOIP 8-11 

OtldB 20 SIP 8-13 

o ±ldB 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

O±ldB 20 SIP 8-13 

O±ldS 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

O±O.3dB 20SIP 8-13 

OtldB 20 SIP 8-13 

O±ldB 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

O±ldB 20 SIP 8-13 

o tldB 20 SIP 8-13 

o ±0.3dB 20 SIP 8-13 

o ±O.3dB 20 SIP 8-13 

0_1-1000 16DIP 8-29 

All FOters operate over the commercial temperature range -20°C to +700 

Model FLT-U2 also operates at -55°C to +125°C 
§ Cascaded Pair • Preliminary 
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Applications Assistance 
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FEATURES 

• Output 2.5Vms ±O.5% accuracy 
• 500mV - 20Vp-p wide amplitude range 
• Single inline small package 

GENERAL DESCRIPTION 

FLJ-AC01 is an accessory used with the FLJ-D1, D2 and 
DC filters to build a digitally programmable oscillator. The 
oscillator is controlled with 3 digits of BCD logic input. The 
setting method, set frequency accuracy and TC depend on 
the filters which are to be used with this FLJ-AC01, but the 
specifications related to output voltage such as output volt­
age accuracy, stability and amplitude TC are determined by 
the FLJ-AC01. The output voltage is trimmed internally to 
provide 2.5Vrms ±O.S% output. 

GND +15V -I5V * 1 . Over Voltage ProIaction 

For Immediate Assistance, Dial 1-800-233-2765 

FLJ-AC01 
Oscillator Adaptor 

for FLJ-O Series 

MECHANICAL DIMENSIONS 
INCHES (mm) 

2.03(51.5) 

PIN SECTION 
O.02xO.OI (O.5xO.25) 

FW-D1 FOR LOWER FREQUENCY (Fig. 4) 

t~1 
12 17 10 

FW-DC FOR LOWER FREQUENCY (Fig. 5) 

F-71 
12 17 10· 

Note: FW-D1 or FW-OC With 5000pF of Cext for lower than 10Hz OSCIllation. 
use one of these circuits. 

OUTPUT VOLTAGE ADJUSTMENT (Fig. G) 

R 
,...-"---.. 

~ 
16 17 20 

PIN CONNECTIONS 

PIN FUNCTION PIN FUNCTION 
1 Ra 11 OUTPUT PROTECTION 
2 LOOP OUTPUT 12 COMPENSATION 1 
3 GND 13 SUB _90° OUTPUT 
4 +15V Sl!PQ!y_ 14 COMPENSATION 3 
5 15V Supply 15 MAIN OUTPUT 
6 NC 16 VreflN 
7 NC 17 COMPENSATION 2 
6 NC 16 OUTPUT RANGE 1 
9 NC 19 OUTPUT RANGE 2 

10 Cext 20 VrefOUT 

DO NOT CONNECT NC PINS 

PIN 14 SHOULD BE LEFT OPEN NORMALLY. 
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FLd·AC01 

SPECIFICATIONS 

Typical at 25°C, with ±15V power supplies unless otherwise 
specified. 

ABSOLUTE RATINGS 

Power Supply Voltage (±Vs) •••..• ±18V 
Signal Input (Pin 13) ............ ±vs 
Detector Input (Pin 15) .......... ±Vs 

OUTPUT 

Output Voltage •••••••••••...•.. 2.5Vrms normal *1 
Voltage Range ~100kHz ......... 500mVrms to 2.5Vrms 

~ 50kHz ......... 500mVrms to 20Vp-p 
Voltage Set Accuracy .••.••••••.• ±0.5% max. 
AmplitudeTC .................. 100 ppm/oC 
Output Resistance .............. 50 max. 
Distortion ..................... 0.01%@10kHz 
Sub Output .................... -900 phase of Main 

FREQUENCY 

Frequency Range ••••••••••••••• 100Hz to 100kHz '2 
Frequency Set Error ••••.•••..••• ±0.1% 
Setting Method .•.••.•••••.•••.• BCD 3 digits 

POWER SUPPLIES & ENVIRONMENT 

Supply Voltage ...•.•••.•••••... ±15V ±10% 
Supply Current .••••.•••.•••.••• +14mA,-24mA 
Operating Temperature Range ••.• -20°C to 70°C 
Storage Temperature Range •..••. -30°C to BOoC 
Operating/Storage Humidity •.•••• 10% to 95%/80% RH 

*1. 20V p-p with pin connections, other voltage output ranges 
are available with the use of external components. 

*2. Expandable to wider range with the use of external 
components 

TYPICAL CONNECTION (Fig. 3) 

+ISV'>--+~-1"'" 

GNO>--~~~~-~ 

-ISV)--..... -->,... ..... --_...J 

I~l~----- ---- - _,-
, I 

fe Set Logic Input 

10K 

Nolet. OpenSW1 and SW2 for 2.5VnnS output. ClcasSW1 and ~for 2OVp-p output. 
2. Two Cext are required fer RJ..OC. 

TECHNICAL NOTES 

1. Oscillation frequency range varies depending on 
the Digital Tuneable Filter to be used with 
FW-AC01. 

FW-D1 1 Hz N 1.599 KHz 
FW-D2 100 Hz N 159.9 KHz 
FW-DC Determined by external capacitors 

Any model can be used connected as shown in 
Figure 3 to get the performance that meets the 
values shown in the specification table. 

2. FW-DC needs two external capacitors. The rela­
tionship between capacitance and oscillation fre­
quency fc is: 

fc= _N_ 
20·Cext 

fc: Hz, Cext: j.lF 
N: Digital Number 

For example, once Cext of 0.005 j.lF and N of 
1000 are given, fc shall be 10KHz. Therefore, 
with N of 1 to 1599, fc can be set at any frequency 
of 10 Hz to 15.99 KHz range with BCD logiC in­
puts. 

3. Expansion to higher frequency range: The maxi­
mum frequency is 50 KHz for 20V p-p output even 
if FW-D2 is used. Connect pin 11 of both FW-DC 
and FW-ACOI together to expand the oscillation 
frequency range to higher levels. Up to 100 KHz 
of frequency range is obtained for 20V p-p ampli­
tude even though distortion ratio is slightly derated 
as the protection circuit in FW-ACOl works. Up 
to 159.9 KHz of oscillation shall be available for 
2.5 Vrms output with the same connection. 

4. Distortion at lower frequency range shall be im­
proved with the addition of a few external compo­
nents. 
a. With the FW-Dl connect as shown in Figure 

4. As little as 0.01 % distortion can be attained 
at 4 Hz oscillation. 

b. With the FLJ-DC, Cext = 5000 pF connect as 
shown in Figure 5. Distortion at 10Hz shall be 
improved to 0.005%. 

5. Adjustment of output voltage: Normal 2.5 Vrms 
output voltage is obtained with SWl of Figure 3 
open and 20V p-p is obtained with SW1 closed. 
For other output voltage, follow Figure 6 and the 
following equation. 

R=~(KQ) 
Vo(rms) 

The range of Vo is 0.5 Vrms to 20V p-p. 

ORDERING INFORMATION 

MODEL NO. DESCRIPTION 

FLJ-ACOl Oscillator adapter for FW-D Series filters 
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FEATURES 

• Cutoff frequency of resistor tuneable filters can be 
set with BCD logic. 

• Single Inline hybrid. 
• Small size, low cost 

GENERAL DESCRIPTION 

FLJ-ACR series are logic controlled resistor networks. They 
are designed to be used with resistor tuneable filters such 
as FLJ-UR series. 

Four separate resistor networks are included in one pack­
age. One network consists of four resistors such as R, R/2, 
R/4 and Rl8. The value of R in FLJ-ACR1 is 1.59MQ while 
that of FLJ-ACR2 is 150kQ. 

A combination of an FLJ-ACR and an FLJ-UR makes it pos­
sible to make a filter whose cutoff frequency or center fre­
quency is set with BCD logic. It is also possible to use this 
resistor network in the negative feedback loop of an amplifi­
er circuit and control the gain with BCD logic. 

Logic Input 

GND +l5V -15V 
R=1.59MQ(FU-ACR1) 
R= 159k.Q(FU-ACR2) 

For Immediate Assistance, Dial 1-800-233-2765 

logic Input 

FLJ-ACR1, 2 
Logic Controlled 
Resistor Network 

MECHANICAL DIMENSIONS (Fig. 2) 
INCHES(mm) 

PIN SEOTION 
O.02xO.OI (O.SXO.25) 

ATnTn2T'0"3(m51~'5n)Tn~ __ ~~ ~ 

Model No. 

FLJ-UR4LA1 
FLJ-UR4LB1 
FLJ-UR4HA1 
FLJ-UR4HB1 
FLJ-UR2LH1 
FLJ-UR1BA1 
FLJ-UR2BA1 
FLJ-UR2EA1 
FLJ-UR4LA2 
FLJ-UR4LB2 
FLJ-UR4HA2 
FLJ-UR4HB2 
FLJ-UR2LH2 
FLJ-UR1BA2 
FLJ-UR2BA2 
FLJ-UR2EA2 

LP: Lowpass 
HP: Highpass 
B p: Bandpass 

FLJ-UR Series List 

Ie Range No.olPole 

4 
4 
4 

40Hz - 4 
1.6KHz 2 

1 pair 
2 pair 

2 pair 
4 
4 
4 

400Hz - 4 
20KHz 2 

1 pair 
2 pair 
2 pair 

BE: Band elimination 
Butt.: Butterworth 
Cheb.: Chebychev 

0.05(1.2) 

Type 

LP. Butt. 
LP, Cheb. 
HP Butt. 
HP. Cheb. 
LP/HR,Butt. 

BP, Butt. 
BP. Butt. 
BE, Butt. 
LP, Butt. 
LP, Cheb. 
HP. Butt. 
HP, Cheb. 
LP/HP.Butt. 
BP. Butt. 
BP, Butt. 
BE. Butt. 

8-3 



FLJ-ACR1, 2 

SPECIFICATIONS 
Typical at 25°C, ±15VDC power supplies unless otherwise specified. 

ABSOLUTE RATINGS 
Power Supply Voltage (±Vs) •.•••••••••••.•....••.•.••...••.•.••.•• ±18V 
Input Signal Voltage •••...•.•••.•.••.•••••.••••.•••••••••..•••.••• ±Vs 
Control Logic Voltage .....••.•••.••.•••••..•.•..••• +5.5Vmax., -0.5V min. 

FREQUENCY SET MODE 
BCD 1 Digit. •• ••. • • . . .••• . • •. •. ••. .•.••. .. . . .•. .•••• . . ••. .••.. 0 to 15 
BCD 1 Digit +1 •• ; ••.•••.•..•.•.••.•••••.....•..•••.•..•.••••.• 1 to 16 

Table 1. Frequency Set Range (with FLJ-UR) Unit: Hz 

1a. FW-ACR1 or ACR2 Single Use 
FLJ-UR Suffix -1 (Low Range) -2 (High Range) 

Frequency Set Mode BCD BCD+l BCD BCD+l 
From O· 10 O· 100 

FLJ-ACRl To 150 160 1.5k 1.6k 
Resolution 10 10 100 100 
From O· 100 O· lk 

FLJ-ACR2 To 1.5k 1.6k 15k 16k 
Resolution 100 100 lk lk 

1b. FLJ-ACR1 and ACR2 (Parallel Use) for Greater Frequency Resolution 
FLJ-UR Suffix -1 (Low Range) -2 (High Range) 

Frequency I -ACR2 BCD BCD BCD+l BCD BCD BCD+l 
Set Mode I -ACRl BCD BCD+l BCD BCD BCD+l BCD 

~- O· 10 100 O· 100 lk 
To 1.59k 1.60k 1.69k 15.9k 16.0k 16.9k 
Resolution 10 10 10 100 100 100 

• Output saturates at 11 V de with zero logic code input (0000); however, digital code correspons to value of fe directly. 

PERFORMANCE 
Frequency Set Error... . . .•••• •••. .•. .•. •. • ••. .•. .•••• . . ••.• ±1% or less 

CONTROL CHARACTERISTICS Logic Code ••••.••.••• BCD 1 digit (1, 2, 4, 8) 
Logic and Level •.••....•.•.••••.••.•..••••••.••.•.•••..•..••.. OV: ON 

+5V or Open: OFF 

POWER SUPPLIES AND ENVIRONMENT 
Power Supplyl(Operating Range) ••••••..•.••••••.•••.. ±15V (±5V to ±18V) 
Current ..•••..•.••.•..•••.••••.••••.•..•..•..•.•.•••. +6.2mA. -1.2mA 
Operating Temperature Range .•••.....•...••..•.•.••...••..•.• 0 to 70°C 
Storage Temperature Range .•.••••..•••.••.•••••.•••..•••• -30°C to BOoC 
Operating Humidity Range ..•.•••••.••.••.••.••••.••••.•• 10% to 95% RH 
Storage Temperature Range ••••.••••••.••.••.••••...••.•• 10% to 80% RH 

TYPICAL CONNECllON (Fig. 3) 

In,", 

-15V>-----t'~---+-+--1 

8>---+-~-+~-------------1-+4-+-~~ 
4>---+-~-+~---------------+-+-r+--4 
'2 
T 

TECHNICAL NOTES 

1. FW-ACRl and FW-ARC2 contain four 
separate resistor networks which are con­
trolled by common logic inputs. There are 
two types of FW-UR's (resistor tuneable 
filters) which are to be connected with 
FLJ-ACR's to build BCD Logic Program­
mable Filters. One type such as FW­
UR2LH or FW-URl BA requires two exter­
nal resistors while all other FLJ-UR's re­
quire four external resistors to set a cutoff 
frequency. Therefore, one FW-ACR can 
control two FW-UR2LH's or FW-
URl BA's. See Figure 3. 

2. BCD + 1 connections are made by con­
necting pins 6 to 8, 11 to 10, 13 to 15, and 
18 to 17 on the units required per Table 
la. or lb. 

ORDERING INFORMATION 

MODEL RESISTANCE 

FW-ACRl 
FW-ACR2 

1.59MO 
159KO 

for FW-UR Filter Series 
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FEATURES 

• Cutoff frequency is set by logic inputs 
• Lowpass, Highpass and Bandpass output func­
tions are available simultaneously 

• Gain and Q are set by external components 
• High accuracy, high stable 

GENERAL DESCRIPTION 

FLJ-D1, 02, and DC are digitally programmable filters which 
can set the cutoff frequency and center frequency with 3 
digit BCD inputs. 

Two-pole lowpass, bandpass, and highpass output func­
tions are available simultaneously from three different out­
puts and notch function is available by combining these out­
puts to the uncommitted op amp. 

To realize higher order filters, several filters can be cascad­
ed. And to obtain higher performance of higher order filters, 
both Gain and Q are designed to be set with external com­
ponents. 

j 

Feedback.ln AII1l.0ul 

BPlnput LP, t-P BP BOD 400 200 100 80 40 20 10 8 4 2 '""'" . 
fcSet Logic Input 

*C'.T FU-Ol SO,OOOpF 

FU-D2 SOOpF 

FU-IlC None. Need Cex!. 

For Immediate Assistance, Dial 1-800-233-2765 

FLJ-D1, D2, DC 
Digital-Programmable 

Filter 

MECHANICAL DIMENSIONS 
INCHES(mm) 

PIN SECTION Innmmm-II.; 
0.02 x O. 01 (0.5 x 0.25) 

--------------------1 r--2. 12 (53.9)----4 

O.34~1 1.1.. 
~.lI1J IIIIIIIIIII~IIIII 0.2(5.0) 
0.1(2.54) I' 

2.14(54.4) . 

ZENER OUTPUT (Fig. 3) 

1.431< 
+15V 

1I4W 
+ 

0.1J.1 
4.7,1.1 -

COM 

+ 
4.7,11_ -

0.1J.1 

-lSV 

PIN CONNECTIONS (Table 1) 

FUNCTION PIN FUNCTION 
INPUT BP 1 40 +vs +15V 
ANALOGGND 2 39 5V ZENER OUTPUT 
INPUT HP. LP 3 3B Vc(+5V) 
ANALOGGND 4 37 DIGITALGND 
OUTPUT HP 5 36 ANALOGGND 
ANALOGGND 6 35 NC 
AMP. +) INPUT 7 34 Ns -15V 
AMP. ) INPUT B 33 NC 
AMP. OUTPUT 9 32 LOGIC BOO 
ANALOGGND 10 31 LOGIC 400 
Cex! 1. 11 30 LOGIC 200 
NC 12 29 LOGIC 100 
OUTPUT (BP) 13 2B LOGIC BO 
ZERO ADJ. HP. LP) 14 27 LOGIC 40 
NEG. FEEDBACK IN 15 26 LOGIC 20 
ANALOG GND 16 25 LOGIC 10 
Cex! 2. 17 24 LOGIC 8 
NC 18 23 LOGIC 4 
OUTPUT LP 19 22 LOGIC 2 
ZERO ADJ. BP 20 21 LOGIC 1 

DO NOT CONNECT NC PINS TO OTHERS. 
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FLd.D1, D2, DC 

SPECIFICATIONS (Table 2) 
Typical at 25 'C, ±15V and +5V supplies, gain of -1, Q = ,,[212 unless otherwise 
specified. 

ABSOLUTE RATINGS 
Power Supplies .•...•••• ±Vs : ±20V. Vc : +5.5V 
Control Logic Input ........ ,....... Vc+0.5V 
Analog Input ••.....•....•••...•.... ". ±Vs 

FILTER CHARACTERISTICS 

Frequency Program Range: FLJ-D1 ••• 1 Hz - 1.599KHz 
FLJ-02 ..• 100Hz -159.9KHz 
FLJ-DC •.. 0.1 Hz 10 159.9 KHz 

Frequency Program .....•.•••..• BCD 3 digits. 'MSD is hexa-decimal (0-15) 
Frequency Program Accuracy •• 4 .... ±O.1% 
Q Range .•.••. , •.••..•••..• , 1/3~ Q~ 1 x 1(f Ifc 
Rollof! ..................... 12dB/oct (LP, HP). 6dB/oct(BP) 
Number of poles ............... 2pole (1 pole pair) 
Voltage Gain ................. 1-10 
Pass Band Gain Variance ......... Depends on external resistors 
Resonant Frequency T.C. ......... 0.01%1'C 
GainT.C. ................... 0.2dB Full Temperature Range 
Distortion ................... 0.002% 
Noise ...................... 35/1Vrms (LP). 100pVrms (HP), 30pVrms (BP) 
Load Resistance ...•..••.•.... , 2KO 

AMPLIFIER CHARACTERISTICS 

Input Voltage Range ............ ±10Vmin . 
Input Impedance , ••....•••.•... 3OOKO 
Input Offset Voltage .......•.•... 0.5mV 
Input Bias Current .•••.• , •••••.• 200nA 
Input Offset Drift •.•.••.••••..•• 5/lVrC 
Output Voltage/Current .......... ±10Vl5mA min . 
Output Impedance ............. 50 max . 
Output Short Circuit Current 38mA 
Small Signal Frequency Bandwidth 10MHz 
SlewRate ................... 8V1/lSec 

POWERSUPPLIES AND ENVIRONMENT 

Supply Voltages •..•..••...•.•• ±Vs: ±15V ±10%. Vc: +5V ±10% 
Supply Current ••......••..••.. +15mA. -18mA +2.2mA 
Operating Temperature Range ...... -2O'C - +70'C 
Operating Humidity Range ........ 10%-95%RH 
Storage Temperature Range -30'C - +80'C 
Storage Humidity Range ......•... 10%-8O%RH 

TECHNICAL NOTES 
1. The cutoff frequency of low pass and 

highpass. and the center frequency of 
bandpass filters can be set with three 
digit BCD. TTL compatible logic inputs. 
The MSD is hexadecimal. See Table 2. 

2. The cutoff frequency is shown as either 
one equation of the following: 

fc = 2~C Hz. C : pF. N : Digital 

Number 

fc = 21T'~'Rf Hz. C: F. Rf: n, N : Digital 

. Number 

C = 50.000pF is contained in FLJ-D1 
and C = 500pF is contained in FLJ-D2 
respectively. while no capaCitor is con­
tained in FLJ-DC . 
The fc's of each model are: 

N 
FLJ-D1 : fc = N or fc = 21T.5x10 ".Rf 

N 
FLJ-D2: fc=100N orfc 21T'5x10 1O'Rf 

N N 
FLJ-DC : fC=20'C or fc 21T'Cext.Rf 

The value of Rf is 3.183 MO. 
The vaiueof Cext is calculated taking 
these factors into consideration. 

3. Each logic input is connected to 
CMOS4000 series internally. Then each 
input is pulled down with 100Kn re­
sistors. The use of 10KO pull-up resis­
tors to +5V is recommended when 
filters are programmed with TTL logic. 

4. An independent +5V zener diode is 
contained in the filter. The output vol­
tage range of this diode is +4.87V -
+5.12V. The connection shown in 
Figure 3 is recommended if a filter is 
driven by ±15V supplies only. 

5. Analog GND (Pin3S) and logic GND 
(Pin37) are separated. Connect 
grounds of ±1SV and +SVexternally. 
No return current of the digital power 
supply should flow through the analog 
ground. 

S. The use of 4.7pF and 0.1pF bypass 
capacitors for both ±1SV and +5V lines 
close to the module is highly recom­
mended. 
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LOGIC INPUT CODING TABLE (Table 2) 

Logic Input·' Devimal Ic (Cutoff Frequency) 
(MSD) (LSD) 

DODD o 0 0 0 o 0 0 I 
DODD o 0 0 0 o 0 I 0 
DODD DODD o I 0 0 
DODD DODD I 000 
0000 000 I 0000 
o 0 0 0 o 0 I 0 o 000 
o 0 0 0 o I 0 0 o 0 0 0 
0000 I 0 0 0 0000 
000 I 000 0 0000 
00 I 0 0000 0000 
o I 0 0 0000 0000 
I 000 o 0 0 0 0000 
I 00 I o 0 0 0 0000 
I 0 I 0 0000 0000 
I I 00 0000 0000 
I I I 0 0000 0000 
IIII DODD DODD 
IIII I DO I I DO I 

NoIe:*1.l.ogicl - HN 
logic 0 = GNDaOPEN 

"2.1FW-DC needs external capacitors. 

Number 

I 
2 
4 
8 

10 
20 
40 

80 
100 
200 
400 
800 
900 

1000 
1200 
UOO 
1500 
1599 

nae values we ones when two O.5pFare '*'CI as --
GAIN AND Q 

FLorDI FLorD2 

1Hz 100Hz 
2 200 
4 400 
8 800 

10 1KHz 
20 2 
40 4 
80 8 

100 10 
200 20 
400 40 
800 80 
900 90 

1000 100 
1200 120 
1400 140 
1500 ISO 
1599Hz 159.9KHz 

The gain and Q of·these filters are set with the following equations. 
1. Lowpass and highpass filters 

-1 " Gain: G ='R9x 10 (Rg: 0) 

Q: 
Rg'(Rq+10") 

Q Rq'(2Rg+10") 

10" 
Rg =.10KO when G = -1. Then, Rq = 3Q-1 

Then, the following values are obtained: 

_Q- ~ 
Butterworth 0.70711 8.918KO 
Bessel .0.57735 13.66KO 

FLorDC" 

O.IHz 
0.2 
0.4 
0.8 
I 
2 
4 
8 

10 
20 
40 
80 
90 

100 
120 
140 
ISO 
159.9Hz 

See Figures 4 and 5 for "Amplitude/Phase vs. Frequency" 
characteristics, and Figure 7 for typical connections. 

2. Bandpass filter 

Gain: G =...:.!.x 10" (Rg' 0) Rg . 

Q: 
Q H(1/Rg+1IRq)'10" 

2 

10" 
Rg = 10KO when G = -1. Then, Rq = 2(Q-1) 

Then, the following values are obtained: 

_Q_ ...-BL 
2 5.00KO 
5 1.25KO 

10 5560 
See Figure 6 for amplitude vs. frequency characteristics and 
Figure 8 for typical connections. 

For Immediate ASSistance, Dial 1-800-233-2765 

FLJ·D1, D2, DC 

BUTrERWORTH HIGHPASS (Fig. 4) 

'n !' i'i Ittittb ___ ...-rt1tttttt:==!=-H1 
- 10H+t+Hrlt---'-I"Amp=. -l7fIttt----;Yl-t-H-I'rtt----i-t--H 40 

l L 
i[ -20H-+-i-+' j++tl--+/-¥-++tffiif'PhaseH-ffittt--H-H 80 :::-Q' 

I -30 120 .:-.: 

J -40 II V 60 t 
-5io/-++-1+I+tt-+-H-H+Ht-....,H-Hffitt--t--t-t-1200 

- 6OIHft-t-ttrtt--t-+-t+ttHt--t-rHitlt1:---t-ffi240 
1/ 

-70 0.03 0.3 10 30 280 

(f/fe) 

BUTrERWORTH LOWPASS (Fig.S) 

0 

-I 0 

_ -2 0 

0 i -3 

J -4 0 

T 
1 

i I 
! 'I 

-5 
11 

o , 

-60 i i 

-7 o J J 
0.03 

0 

-I 0 

-2 0 

01/ 

-so V' 
V 

-60 ~ 

-1 o~ V 
n03 

i 

r--H- I'- 11 
11 NAmp· 

I "'-1 
I 

i II PhaseI' 
I 

1 I 

40 

80 

20 

60 

I '" II 1\ 
II 

2 

2 80 

zoo 

40 

0.1 0.3 10 

(f/fe) 

BANDPASS (Fig.S) 

~r-
k" 1-"y I~'" 
Vv ~\ 1"-1' 10- 1 

0-2 

'/ J,Y 1\\1" o-~I' 

Vv ~ lOtI' 
V 

1),_ ,.. 

t'--.- i' 

.. r- Q;.1~i' 

0.1 0.3 10 30 

(f/fe) 

i 

!J 

t 
T 
r 
&: 

8·7 



FLJ·D1, D2, DC 

LOWPASS & HIGHPASS CONNECTIONS (Fig. 7) 

HP Output LP Output 
10K 

fo Set L;giO Input 

BANDPASS FILTER CONNECTIONS (Flg.S) 

fo Set L;gic Input 

I}--T""'r---;" + 15V 

)-.-+--1--;,. COM 

H-....... -~~-15V 

I)-t--r-<r------;..+ 5V 

J-+--~--.... GIll!} 

}--r--.--.... +lSV 

)-,.-.+-1--;,. COM 

H-....... >---~ -15V 

H-"?"""1r--.... +5V 

.)-<'--+--<>---.... GNO 

ORDERING INFORMATION 

MODEL 

FLJ-Ol 
FLJ-02 
FLJ-OC 

OUTPUTfc 

1 Hz 10 1.599 KHz 
100 Hz 10159.9 KHz 
0.1 Hz 10 159.9 KHz 
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FEATURES 

• 60dB, aOdB/octave rolloff low­
pass filter 

• Cutoff frequency programmed 
by logic at a points 

• Compact, lightweight, hybrid IC 
construction 

GENERAL DESCRIPTION 

FW-D5, and D6 series are lowpass filters 
that, although compact, have higher order 
and high attenuation performance. They 
are Chebyshev type filters. The FW-D5LA 
is a 5-pole filter which has a rolloff of 60 
dB/oct and the FW-D6LA is a 6-pole filter 
with a rolloff of 80 dB/oct. The cutoff fre­
quency is programmed with 3-bit, TTL­
compatible digital logic and the settings 
can be changed to 8 different levels. Cut­
off frequency range of the lower range 
type (which has suffix 1) is 10Hz-2kHz, 
and the higher range type (with suffix 2) is 
.100Hz-20KHz. 

Ripple within the pass band is minimal at 
0.13dBp-p and the distortion rate is held 
extremely low at 0.05%. These filters are 
optimal as anti-aliasing filters in AID con­
version circuits of data acquisition sys­
tems. 

FW-DSLA1, 2 (Fig.4) 

~ 
! 0.2 
0. 0 
l'_0.2 

-0.4 

---
0.1 

I 
!\ 

\ 

1\ --..... 
I 

1 10 
Normalized frequency Inc 

FW-D6LA1, 2 (FIg.S) 

iD 
~ \ 
10_2 \ 
"- OV E 
< 

-0.2 

-0.4 

0.1 1 10 
Normalized lnoquency Inc 

' II 

1 

10 

20 

-30 

-'10 

50 

-60 

70 

100 

"0 

0 

-10 

-20 

-30 

-'10 

-50 

-60 

·70 

100 

For Immediate Assistance, Dial 1-800-233-2765 

FLJ-05,06 
Digital-Programmable, 

High-Order Lowpass Filter 

MECHANICAL DIMENSIONS 
inches 
(mm) 

~,-J)<-,-----' Pin Cross Section 0.009 x 0.009" 
(0.25 • O.25mm) 

Input 
RelCf2 Aexta 

r ..... ·/ .. ·r~ 4~-,--"'".:V·T-·~t-l 

• 
R 

Ct R R Ct Ct 

+1SV GNO ·15V FW-OSLA1,2 

~t 

Cf in the diagram is l0000pF lor the Suffix 1 model and l000pF forthe Suffix 2 model. 

Rext 1 Cut Rext2 Cext 
~"f..r-~:-·~J~·i~-·,: 

• • 

i '2 '1 

Rext 3 Aexl4 Cext 
~.y'~~':-·-i~-, 

FLJ-06LA 1, 2 
Cf in the diagram is 1 OOOOpF for. the Suffix 1 model and l000pF for the Suffix 2 model. 

Output 
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FL.J-D5, D6 

SPECIFICATIONS (Table 1) 
Typical at 25°C and ±15V supply voltage unless otherwise specified. 

ABSOLUTE RATINGS 
Supply voltage (±Vs) •••••••••••••.•••••••••••••••••••••••••• ±16V 
Input voltage ••••••••••••••••••••••••.••••••••••••••••••• ' •••• ±Vs 
Logic input voltage ••••.•••.•.••••••••••••••••• ~ • • • • • • • • • •• +5.5V 

FILTER CHARACTERISTICS, CUTOFF FREQUENCY 
Low Range (10. 20, 50, 100,200,500., lK, 2KHz, 8 points programmable, at -3dB) 

FLJ-DSLA 1 .............. _ 5-pole Chebyshev 
FLJ-D6LA 1 ............... 6-pole Chebyshev 

High Range (100,200,500, 1K, 2K, SK, 10K, 20KHz, 8 points programmable, at OdB) 
FLJ-DSLA2 _ •.•.. ___ • . • • •• 5-pole Chebyshev 
FLJ-D6LA2 •••••• _ • • • • • • •• 6-pole Chebyshev 
Setting of Cutoff Frequency •.. 3-bit binary, TTL-compatible 

Control 
Modell Modet2 lIIR T T 'T "0": +SV or OPEN 
10Hz 100Hz 0 0 0 0 "1": OV 20 200 0 0 0 1 
50 500 0 0 1 0 
100 1KHz 0 0 1 1 
200 2K 0 1 0 0 
500 51< 0 1 0 1 
lK 10K 0 1 1 0 
2K 20K 0 1 1 1 

Accuracy of setting of 
cutoff frequency • _ . ___ •••• _ ±3%max .. 

PASS BAND CHARACTERISTICS 
Gain .................... OdB±0.3dBmax. (O.05fc) 
Ripple "_" .............. 0.13dBp-p (central designed value) 
Distortion rate ............. 0.05% 
ROLLOFF CHARACTERISTICS 

FLJ-DSLA 1 ,2 FLJ-D6LA 1,2 
Rolloff . _ ••.. _. _ •. , __ ... __ 6OdB/oct BOdB/oct 
Attenuation volume ••• _ •••• _ • 60dB (l,82fc) 74dB (t9fc) 
Minimum attenuation ........ 60dB 74dB 
Attenuation at lOfc-1MHz _ .•. _ • 55dBmin. 6OdBmin. 
INPUT CHARACTERISTICS 
Inputimpedance ..... _ . _ •.•• 5OKnmin. 
Maximum input voltage __ ••• _ • ±10Vmin. 
OUTPUT CHARACTERISTICS 
Output impedance .•. _ •. _ •••. 100nmax. 
Maximum output voltage .. _ •• __ ±10Vmin. 
Noise (input shorted) _ ••.••••. 140pVrms max. (BW10Hz-5OOKHz) 
Offset voltage .............. 10mV adjustable 
POWER SUPPLY AND ENVIRONMENTAL CONDITIONS 
Supply voltage •.•• _ •••• _ ••• 
Power consumption current • _ •• 

Operating temperature/ 
Humidity range ••..... __ •••. 
Storage temperature/ 
Humidity range ••••.••.•..•• 

LOGIC INPUT PINS (FIg-6) 

(Pins 21-24) 

±lSV ±1Vmax. 
±28mA (FLJ-DS), 
±33mA (FLJ-D6) 

-20oe to +70oe, 10%-95%RH 

-30oe to +BOoe, 10%-80%RH 

CASCADE WIRING DIAGRAM (Fig. 7) 

~I~--~---------/ 
T 
"f -r 

TECHNICAL NOTES 

1. A switching-type power supply is not recommend­
ed. Install O.OII1F multilayer ceramic and 4.71!F 
tantalum bypass capacitors In parallel as close to 
the filter as possible. 

2. Each logic input (Pins 21-24) which programs the 
cutoff frequency has an internal analog compara­
tor as shown in Fig. 6. External logic Signals are 
TTL-compatible. 

3. The fc setting input logic is negative true. Termi­
nal open or +5V represents logic "0", while GND 
level is logic "1". The INH terminal is used 
normally open. OncelNH is given logic"I",ali4.2 
and Tlogic inputs are inhibited and all internal 
resistor network switches are opened. The fc 
setting with external resistors becomes available 
with logic "1" at this INH terminal. The relation­
ship between Ic and the external resistors in this 
case is as lollows: 

FLJ-05LAI (LOW Range Type) FLJ-DflJ.A1 (LOW Range Type) 

Rexl1-
31.423 x 10' (Kn) Rextl : Rext2 29.622 x 10' (Kn) 

Ie 1Hz) Ie (Hz) 

21.399 x 10' Rex13: Rext4 18.633 x 10' 
(Kn) Rexl2: R.x13 

Ie (Hz) 
(KO) Ie (Hz) 

16.358 x 10' Rext5: Rexlti 
15215 x 10' (Kn) Rex14: R.xt5 

Ie (Hz) IKn) Ie (Hz) 

FLJ-OSLA2 (High Range Type) FU-D6LA2 (High Range Type) 

Rexll 
314.23 x 10' 

(Kn) Roxll: Rext2 296.22 X 10' (Kn) 
Ie 1Hz) Ie 1Hz! 

Rext2: R.x13-
213.99 x 10' IKn) Rext3 = Rext4 = 186,33 x 10' 

IKn) Ic(Hz) Ie (Hz) 

RexM : Raxt5 : 163.58 x 10' 
IKn) Rext5: Rexlti 152.15 x 10' 

IKn) Ie (Hz) Ie 1Hz) 

4. An' l1-pole ultra-high attenuation filter is avail­
able once cascaded as shown in Fig. 7. As can be 
seen Irom the curves (Figs. 4,5), the amplitude 01 
the ripple in the pass band is reversed between 
FLJ-05LA and FLJ-D6LA. As a result, when 
connected in a cascade, the pass band ripple 
amplitude is greatly reduced, and moreover, the 
rolloff becomes steeper. 

5, For filters that have been constructed like those in 
this series, it is not recommended to change the Ic 
setting range with external capacitors. This is 
because trimming of the internal constants is 
performed with pairs 01 internal resistors and 
capacitors. Although shifting to a lower Ic setting 
range is possible through the addition 01 external 
capacitors, in this case a change will result in 
ripple amplitude. 

ORDERING INFORMATION 

Low Cutoff Frequency Type 
(10Hz-2KHz) 

FW-05LA1: 6OdS/oct.,5-pole 

FW-06LA1: 8OdS/oct.,6-pole 

High Cutoff Frequency Type 
(100Hz-20KHz) 

FW-05LA2 6OdS/oct., 5-pole 

FW-06LA2: 8OdS/oct., 6-pole 

8-10 OATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-11941TEL (508) 339-30001TLX 1743881FAX (508) 339-6356 



FEATURES 

• 135dB, 100dB/octave high order,lowpass filter 
·113 octave bandwidth (Q=4.32) bandpass filter 
• can set cutoff (fc) frequency with 6 or 8 external re­
sistors 

• Ultra-c:ompact size, high-function hybrid construc-

Inch .. 
(mm) 

FLJ-R Series 
Higher Order, 

Resistor-Tuneable Filter 

MECHANICAl DIMENSIONS 

tion Pin 1 

GENERAL DESCRIPTION 

The FW-R series filters are of the highest order and have 
the highest attenuation characteristics among the entire 
group of DATEL filter products. Through the use of hybrid 
techniques, even though compact in size, the FLJ-R series 
filters have complete 8-pole lowpass and 3-pole pair band­
pass filter functions. The cutoff (central) frequency can be 
set with only 6 or 8 external resistors. 

Bandpass ripple in the lowpass filter is 0.1 dB and boasts 
outstanding performance with the distortion ratios for all 
models being a mere 0.005%. Each model is composed of 
the Suffix 1 and Suffix 2 types and varies according to cutoff 
frequency setting range. The Suffix 1 model has a range 
from 10Hz-2KHz and the Suffix 2 model has a range from 
100Hz-20KHz. The FW-R series filters are optimum as anti­
aliasing filters in AID conversion circuits of data acquisition 
systems. 

The FW-R3BA 1, 2 are 1/3 octave, bandpass filters that 
meet IEC-225 Standard requirements. 

iii" 
:; 0.1 
"C a 0 
'6. 
E-0.1 
-< -0.2 

FW-R8LA1,2 
+20 

o 
-20 

-40 

-60 

-80 
-100 

0.G1 0.1 1 10 100 
Normalized frequency fife 

For Immediate Assistance, Dial 1-800-233-2765 

Identification 

Inpc,lt 

RI CuI At Cext 
--!t- ··U-, 

S. 7' 
Rt Calif Rt Cext 

Pin Cross section. 
0.009 • 0.001/" 

(0.25 • 0.25mm) 

-n ",;-, 

output 

FW-R8LA, B Block Diagram with External Connections (Fig. 1) 

Input 

Rf ~ RI ~.1Il 
-'1:'- • ~ t-.. 

AI Cellt FlI Celli .;;. ·n·, 
5 I 1. 

.::.- -;tJ 
I'll ci.ixt AI c.xt 

+1511101<-15 

OtfsetAdjustment 

FLJ-R3BA Block Diagram with External Connections (Fig. 2) 
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FLJ·R Series 

SPECIFICATIONS 
Typical at 25° Cand ±15V supply voltage unless otherwise specified. 

ABSOLUTE RATINGS 
Supply voltage (±Vs) ••.•••••••••••••••••••••••.••••••••••••••••• ±18V 
Input voltage ••••••••••••••••.•••••••••••••••••••••••••••••••.•• ±Vs 

FILTER CHARACTERISTICS 

fc setting range ............ Suffix 1: 10Hz-2KHz 
Suffix 2: 100Hz-20KHz 

fc setting ••.•••••••••••••• B equivalent lowpass or 
6 equivalent bandpass 
external resistors 

fc setting accuracy ••••.•••.. ±2%max. 

PASS BAND CHARACTERISTICS 

FlJ-RBLA B FW-R3BA 

Gain .................... OdB±O.ldBmax . OdB±ldBmax. 
Gain after Rf adjustment ...... - OdB± 
Ripple POp ................ O.15dB -
Ripple ~.9fc ••••••••.••••• O.3dBmax. -
Ripple after Rf adjust .••.••••• O.ldB -
Distortion ratio •••.•••.••••• O.OO5'/O@lKHz ·Same as left 

ROLLOFF CHARACTERISTICS 

FLJ-RBLA FlJ·RBLB 

Attenuation rolloff .••••.••••• 135dB/oct 100dB/oct 
a ....................... - -
Attenuation volume ••..•••••. 86d8@l.56fc 92d8@2.0fc 
Minimum attenuation ........ 86dB l06dB 
Attenuation at lOfc-1MHz .••••. BOdBmin. 86dBmin. 

INPUT CHARACTERISTICS 

Inputimpedance ••.•••••..•• SOKOmin. 
Maximum input voltage ..•••.. ±10Vmin. 

OUTPUT CHARACTERISTICS 

Output impedance •••••.••••• 100Qmax. 
Maximum output voltage .••••. ±10Vmin. 
Noise (input shorted) •...••••. 14lJiJVrms max. (BW10-SOOKHz) 
Offset voltage .............. ± 10mV zero adjustable 

POWER SUPPLY AND ENVIRONMENTAL CONDITIONS 

Supply voltage (operating range) ±15V (±5V-±18V) 
Power consumption current .... 40mA (FLJ-RB) . 

25mA (FlJ-R3) 
Operating temperaturel 
Humidity range •••.•••.••••• -lO°C to +70"C. 10%·95%RH 
Storage temperaturel 
Humidity range •••.••••••.•• -30°C to +80°C. 10%-80%RH 

FW-RSLB1,2 

10 
~ 
~ 0.1 

'" 0 C. 
~-0.1 

-0.2 

r-TTrTtmr-nnTt1rm-TTnT111r>'"TT1mm + 20 10 

~~fflr+H~r+HffiOO-rHlliffiO o 
H-++HfIIt--+tttlllll\-++ttlII~l-++lliffi - 20 10 - 10 

~-2O 
-++»~HH+mm-~~-40 

~-30 
-60 -

1f-40 
-80 <-so 
-100 -60 

FW-R3BA1,2 

0.01 0.1 1 10 100 0.1 

FLJ-R3BA 

-
4.32(BWl/30ct) 
18dB/octBW 

-
8OdBmin. 

1\ 
\ 
\ 
\ 

1\ 

1 
Normalized frequency flfc Normalized frequency fife 

10 

TECHNICAL NOTES 
1. Setting the cutoff (central) frequency 

is accomplished with 8 external resist­
ors which are equl;Il in value for low­
pass filters and 6 external resistors 
which are equal in value for bandpass 
filters. The relationship between the 
resistance Rf of the external resistors 
and the cutoff frequency fc is as 
follows: 

Suffix 1 model (10Hz-2KHz) 

Rt = 15.9,: 10' (Kill 

where fc is measured in Hz. 

SUm)! 2 model (100Hz-20KHz) 

R' = 159,~ 10' (Kill 

The FC setting range can be shifted to 
a lower band by adding external capa­
citors Cext. The equation shown be­
low should be used for reference. 

Suffix t model Suffix 2 model 
159 159 

Cexl (Cexl +0.011 x Ie (Kill Cexl (Cexl +0.0011 x te (Kill 

where Cext is measured in p F and fc in Hz. 

In this case, the external capacitors 
should have high dielectric character­
istics. It is recommended to use multi­
layerceramiccapacitors. Further, tol­
erance of these capacitors should be 
within ±0.25%. For filters such as 
these of higher order and with high 
attenuation characteristics, the uni­
formity of the tolerance of external 
resistors and capacitors has an effect 
not only on the accuracy of the set­
ting range, but also on the size of pass 
band ripple. 

2. Use series type power supplies for the 
±15V power supplies because switch­
ing-type power supplies are not re­
commended. Install 4.7pF tantalum 
and 0.01pF multilayer ceramic bypass 
capacitors. It is recommended that 
these be installed in parallel, and as 
close to the filter as possible, between 
the ±15V power supplies and ground. 

3. Use metal film resistors with a toler­
ance better than 1 % for the 6 or S fc 
setting resistors. 

ORDERING INFORMATION 

low Cutoff Frequency Type (10Hz-2KHz) 
FLJ-RSLA 1: 135dB/oct., 8-pole 
FLJ-RSlB1: 100dB/oct., S-pole 
FLJ-R3BA 1: 3·pole pair bandpass 

High Cutoff Frequency Type (100Hz-20KHz) 
FLJ-RSLA2: 135dB/oct., 8-pole 
FLJ-RSlB2: 1 OOdB/oct., S-pole 
FLJ-R3BA2: 3-pole pair bandpass 
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FEATURES 

• Small and thin size 
• A variety of families 
• Cutoff frequency fc is set by only two or four 
resistors 

• Light weight, low cost 

GENERAL DESCRIPTION 

The FLJ-UR series filters are single in-line package resistor 
tuneable filters. They are small in size and can reduce in­
stallation space on the printed circuit board. The cutoff fre­
quency can be easily set by only two or four external resis­
tors. The series has a variety of products, allowing system 
designers flexibility in selecting filters to suit their applica­
tion. 

Analog GND +15V -15V 
input FU-UR4LB1/2 

For Immediate ASSistance, Dial 1-800-233-2765 

FLJ-UR Series 
Single In-line Hybrid 

Resistor Tuneable Filter 

MECHANICAL DIMENSIONS (Fig. 2) 
INCHES(mm) 

2.03(51.5) 

I -
i----t-----;~! 

-:!. .. 

IAI (8) 

IT' 
0.05(1.2) 

Pin cross section: O.02xO.01 (O.SXO.2S) 

Analog 
output 

" 

8-13 



FL.J·UR Series 

SPECIACATIONS 

Typical at R=31.S k~, 25°C and ± 15V supply voHage unless 
otherwise specified. 

COMMON SPEClACATlONS TO ALL MODELS 

ABSOLUTE RATINGS 

Supply voltage (± Vs) .... ± 1SV 
Input voltage ................ ±VS 

FREQUENCY CHARACTERISTICS 

fcaccuracy .................. ±3% max. 
(with 0 dB gain at the frequency given in Note '2) 

INPUT CHARACTERISTICS 

Input Impedance ........... 50 ill min. 
Maximum Input Voltage ±10V 

SPECIFICATIONS "'(4 POLE MODELS) 

No. of poles/characteristics 4·pole lowpass 
Type Butterworth 
Model FLJ-UR4LA 
fc ( 3 dB) characteristics 

Range' 
Suffix 1 model 40 Hz-1.6 kHz 
Suffix 2 model 400 Hz-20 kHz 

Setting by 4 external resistors 

Pass band characteristics 
Gain·' o dB±0.3 dB 
Ripple -
Upper-limit frequency (small signal) -
Rollalf characteristics 

I 
I 

OUTPUT CHARACTERISTICS 

Output Impedance ............ 1 000 max. 
Maximum Output VoHage .". ± 1 OV min. 
Load Resistance ............... 10 kO min. 
Noise (10-500 kHz) .......... 140 p,V max. 
Offset Voltage .................. ±30 mV max. zero adjustable 

POWER SUPPLY AND ENVIRONMENTS 

Supply Voltage ................. ± 15V 
Supply Voltage, 
Operating Range .............. ±5V-±1SV 
Operating Temerature/ 
Humidity Range ............... -20°C-700C, 10-95%RH 
Storage Temperature/ 
Humidity Range ............... -30°C-SO°C, 10-S0%RH 

4·pole lowpass 4·pole highpass I 4-pole hlghpess 
Chebyshev. Butterworth I Chebyshev 
FLJ-UR4LB L FLJ-UR4HA I FLJ-UR4HB 

·Same as left I ·Same as left I 'Same as left 

I 400 Hz-5 kHz I 
I I 

I o dB±1 dB I 
0.28 dBp-p I - I 0.28 dBp·p 

- I 50 kHz± 1 dB max:" I 

Rolloff 24 dB/oct 42 dB/oct or equivalent 24 dB/oct 42 dB/oct or equivalent 
Attenuation volume (112 fc or 2ic) 24 dB 55 dB 24 dB 55 dB 
Minimum attenuation 46 dB 46 dB 
Attenuation at 1 MHz 70 dB min. 
Output characteristics 
OIIset drift 3OI'V/oC I I 151'V/oC 
Distortion rate" 0.01% 0.1% 
51_rate - 2V1l'sec 
Quiescent current/peckage 
Quiescent current (@l±15V) I +12 mA +16 mA +8 mA +16 mA 
Package 20 pins SIP (A) 

SPECIRCATIONS 2 (2 POLE AND 1 POLE PAIR MODELS) 
No. of poles/characteristics I 2-pole high lowpass 1-pole pair bandpass I 2-pole pelr bandpass 2-pole pair band elimination 

Type Butterworth 
Model FLJ-UR2LH 
fc (-3 dB) characteristics 

Range*1 Suffix 1 model 40 HZ-l.6 kHz 
Suffix 2 model 400 Hz-20 kHz 

Setting by 2 external resistors 

Pass band characteristics 
Gain·' I o dB±0.3 dB 
Upper-limit frequency (small signal)"" I 100 kHz±1 dB HPF 
Rollol! characteristics 
Rollalf 12 dB/oct 
Q 
Attenuation volume (1/2 fc or 2 fc) 12 dB 
Attenuation at 1 MHz 70 dB min. LPF 
Maximum attenuation (f.) 
Output characteristics 
OIIset drift 15I'V/"c 
Distortion rate' 0.1% 
Slew rate 2V/I'8ec HPF 
Quiescent currenl/package 
Quiescent current (@+15V) +8 mA 

Package 20 pins SIP (A) 

.,: AdditiOf'l of 2 or 4 external capacitors allow extension to lower band. 
'2: FW-UA4LA, 4LB; fell0, FLJ-UR4HA; 3.3 te, FLJ-UA4HB; 10 Ie (fc~3 kHz). 3.3 Ie (fc>3 kHz) 

FW-UR2LH; lell0 (LPF). 10 Ie (HPF) 

Butterworth Butterworth Butterwo;th 
FLJ-UR1BA FLJ-UR2BA FLJ-UR2EA 

·Same as left -Same as left 'Ssme as left 
400 Hz-l0 kHz 1 

by 4 external resistors J 

o dB±1 dB l I o dB±0.3 dB 
- I - I 50 kHz± 1 dB max. 

- - -
5 '. 5 5 

17.5 dB 35 dB 

60 dB 

I 30 I'VI"C 
0.01% 

2V1p.Sec 

+12 mA +20 mA 
20 pins SIP (B) 

'3: Gatn of 0 dB at above.stated frequencies. (See '2) 
'4: . Connection of a specified pin to GND allow 10,20, 30, 40 and SO. External resistors allow a range 

of 1.81~O~50. 
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TECHNICAL NOTES 

1. Do not use a switching regulator. Use a well regulated 
±15V power supply. Install 0.01 ~F bypass capacitors as 
close to the filter as possible. 

2. Use metal film resistors of 1 % tolerance for fc setting. 
When making a higher-order filter, use more accurate 
resistors. 

3. Connect external resistors with short leads as close to the 
filter as possible. 

4. Use external capacitors with good stability and high dielec­
tric resistance. It is recommended to use multilayer ceram­
ic capacitors or plastic film capacitors. 

5. Regulate output offset voltage. by using an external trimmer 
(10 KG to 50 KG). 

6. The FLJ-UR series filters are packaged single inline and 
are compact in size. Installation at high-density may cause 
temperature rises between elements. Installation with 0.8" 
or more of space between filters can eliminate the problem. 

7. Relation between fc and external resistor/capacitor: 
With the FLJ-UR series. a cutoff or center frequency can be 
set by 2 or 4 external resistors. The values of R of 2 or 4 
external resistors for normal use can be calculated as; 

15.9x106 
R - (0) Suffix 1 model 

- fc (Hz) 

159x106 
R - (0) Suffix 2 model 

- fc (Hz) 

Note: R, = R2 = R3 = R. 

In certain applications the resistance of each of 2 or 4 resis­
tors may be changed. R, to R. shown in the block dia­
grams are the external resistors explained here. In stan­
dard use, the fc can be set to a minimum of 40 Hz. This is 
because the values of R have to be increased to about 
400K according to the relation between Rand fc. The fc 
setting range can be expanded to lower band by adding 2 
or 4 external capacitors. 

159x103 
R - (0) Suffix 1 model 

- (Cext+0.01) fc 

159x103 
R - (0) Suffix 2 model 

- (Cext+0.OO1) fc 

where Cext is measured in p.F and Fc in Hz. 

In the applications in which the output offset, time drift, or 
output noise must be minimal, use the above external 
capacitors if the values of external resistors exceed 100 kO 
each. 

8. How to tune fc 
As shown in the specifications, the fc setting accuracy is 
3% depending on the accuracy of elements used. There is 
no practical problem in tuning when they are used as low­
pass or highpass filters. However, bandpass filters and 
band elimination filters may require sharp tuning. Such fil­
ters can be tuned with external trimmers as shown in 
Fig. 10. R" R2 and VR, are not used with the FLJ­
UR1BA1/2. 

a. FLJ-UR1BA1/2 
• An input signal of oscillating frequency fc is given. 
• 1/0 signals are monitored with a phase measuring 

instrument such as an oscilloscope. 
• Tune VR2 until the phase difference between 110 

signals can be reduced to 0°. 

For Immediate Assistance, Dial 1-800-233-2765 

FLJ·UR Series 
b. FLJ-UR2BA 1/2 

• An input frequency of 1.0734xfc is provided. 
• Tune VR, until the phase difference between the in­

put Signal and the output signal at pin 9 reaches at 
180° looking at a phase measuring instrument such 
as an oscilloscope. 

• An input Signal of frequency fc is given. 
• Tune VR2 until the phase difference between the input sig­

nal and the output signal at pin 20 is set at 0°. 

FI...J..UR4LA1/2 Block Diagram· (Fig. 3) 

Analog GND +15V -lSV 
input 

FW-UR4HA1/2 Block Diagram (Fig. 4) 

FW-UR4HB1/2 Block Diagram (Fig. 5) 

Analog GND +15V -15V 
'oput 

R,' 

lSK 

Cf in each-figure is 10000 pF for suffix 1 model and 1000 pF 
for suffix 2 model. 
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FLd·UR Series 

FU-UR2LH1/2 Block Diagram (Fig. 6) 

t::"utlog· GNO +1SV-15V 

FW-UR1BAl/2 Block Diagram (Fig. 7) 

"'FU.UR2BA1/2 Block Diagram (Fig. 8) 

Cf in each figure is 10000 pF for·suffix 1 model and 
1000 pF'for suffix 2 model. 

FLJ-UR2EA1/2 Block Diagram (Fig. 9) 

fc tuning method (Fig. 10) 

GND +ISV -ISV 

ORDERING INFORMATION 

LOW CUTOFF FREQUENCY TYPE (40 Hz-1.6 kHz) 
FW-UR4LA 1: 4-pole lowpass, Butterworth 
FW-UR4LB1: 4-pole lowpass, Chebyshev 
FW-UR4HA1: 4-pole highpass, Butterworth 
FW-UR4HB1: 4-pole highpass, Chebyshev 
FW-UR2LH1: 2-pole lowpass/highpass, Butterworth 
FW-UR1 BA 1: 1-pole pair bandpass, Butterworth 
FW-UR2BA 1: 2-pole pair bandpass, Butterworth 
FW-UR2EA 1: 2-pole pair band elimination, Butterworth 

HIGH CUTOFF FREQUENCY TYPE (400 Hz-5 kilO kl20 kHz) 
FW-UR4LA2: 4-pole lowpass, Butterworth 
FW-UR4LB2: 4-pole lowpass, Chebyshev 
FW-UR4HA2: 4-pole highpass, Butterworth 
FW-UR4HB2: 4-pole highpass, Chebyshev 
FW-UR2LH2: 2-pole highpass/lowpass, Butterworth 
FW-UR1BA2: 1-pole pair bandpass, Butterworth 
FW-UR2BA2: 2-pole pair bandpass, Butterworth 
FW-UR2EA2: 2-pole pair band elimination, Butterworth 
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FEATURES 

• Cutoff frequency is tuned by external voltage 
• Wide range of control frequency 
• Small in hybrid 

GENERAL DESCRIPTION 

FW-V Series filters cutoff frequency or center frequency can 
be set with an external control voltage. 

Hybrid construction has made it possible to build highly reli­
able, high performance filters in small size at low cost. 

FW-VL is a lowpass filter and FLJ-VH is a highpass filter. 
Both filters have 24dB/oct of rolloff characteristics. FW-VB 
is a bandpass filter which has 12dB/octBW at Q=5. 

For Immediate Assistance, Dial 1-800-233-2765 

FLJ-VL, VH, VB 
Voltage Tuneable 

Filter 

MECHANICAL DIMENSIONS 
INCHES(mm) 

l-nmnmnnmII'~1 PIN SECTION 
O.OlXO.OI (0.5XO.l5) 

--------------------1 
-.Lr--l . ll (53.9)--1 

o.z6(6.5)/ LL 
T~.,jlJ"lllllllll~rllli .ll(.5.0) 

0.I(l.54) T 
2.14(54.4) , 

PIN CONNECTIONS 

PIN FUNCTION PIN FUNCTION 
1 INPUT 21 CONTROL V. INPUT 
2 GND 22 GND. 
4 Rq1 34 -vee -15V 
7 Cext1-1 36 GND 
8 -Rq1, Cext1-1 37 GND 
9 Cext1-2 40 +Vee +15V 

10 Cext1-2 
11 Rq2 
14 Cext2-1 
15 Rq2 Cext2-1 
16 Cext2-2 
17 Cext2-2 
18 ZERO ADJ. 
20 OUTPUT 

DO NOT CONNECT UNUSED PINS TO OTHERS. 
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FLJ-VL, VH, VB 
SPECIFICATIONS 
Typical values at 25'C with ±15V supply, 10V control voltage, ±1V rated input unless otherwise specified. 

FLJ-VL FLJ-VB FLJ-VH 
(Lowoass Filterl (Bandpass Filterl (Hiahpass Filterl 

ABSOLUTE MAXIMUM 

Power Supply Voltage ............• ±18V • "Same as FW·VL" • "Same as FW-VL" 
Input Voltage .................... ±Vcc • "Same as FW·VL" • "Same as FW·VL" 
Control Input Voltage ............. ±Vcc • "Same as FW·VL;' • "Same as FW-VL" 

FILTER CHARACTERISTICS 
Frequency Set Range ............. 100Hz -100KHz 200Hz - 20KHz 2OHz- 20KHz 
Frequency Set Accuracy ..•..•..... ± (3%+0.01% F.S.) max. · · Control Input Voltage Range ....... +10mV-+l0V +l00mV - +10V +10mV~+10V 
Control Input Impedance 50 Kohm min . · · .......... 
Characteristic .......•.......•...• 4 pole Butterworth 2 pole pair Butterworth 4 pole Butterworth 
Rolloff .....•.......•••.•.•...••. 24dB/oct 12dB/oct BW(Q=5) 24dB/oct 
Pass Gain vs. Control Input V. ...... ±0.5dB ±ldB ±0.5dB 
Distortion 0.1% max . · · ....................... 
Frequency Set T.C. ±O.03%/'C · · ............... 
AMPLIFIER CHARACTERISTICS 
Input Voltage .................... ±10V min . ±2V min. ±10V min. 
Rated Input Voltage .......••...... ±1V · · 
Input Impedance 50 Kohm min . · · ................. 
Offset Voltage ................... ±10mV Zero Adjustable · · 
Offset V. Variance vs. Control V .....• ±20mVmax. · · 
Temperature Drift 300pVrC · · ................ 
Noise CD ••••••••••••••••••••••••• 800pVrms max. 

@10Hz- 300KHz · · 
Output Voltage/Current ........•... ±10V/5mA min. ±2V/5mA min. ±10Vl5mA min. 
Output Impedance ............•••. 500hm max. · · 
Load Resistance 10Kohm min. · · ................. 
Small Signal BW ................. DC-fc - fc -300KHz 

POWER REQUIREMENTS & ENVIRONMENT 
Power Supply Voltage •.....•..•..• ±15V, +10%, -5% · · 
Current ...••..•.....•..•.....•.. ±36mA · · 
Operating Temperature Range -20'C - +70'C · · ...... 
Operating Humidity Range 10%-95%RH · · ......... 
Storage Temperature Range .....•.. -30 'C - +80 'C · · 
Storage Humidity Range ........••. 10%-80%RH · · 
(j) Typically <300 ~Vrms for the FW-VH. The FW-VUVB are typically <300 ~Vrms for control voltages up to 2V and <.500.~Vrms for control 
voltages from 2 to 10 Volts. 

TECHNICAL NOTES 
1. The rated input voltage is ±lV. The maximum perfor­

mance is obtained if input voltage does not exceed this 
range. 

2. Thesefiltersare 4pole Butterworth(2pole pair)filters. Cutoff 
frequency is controlled by external voltage. The relationship 
between control voltage and cutoff frequency is linear 
(=proportional). Cutoff frequency ranges can be shifted 
toward lower frequency region if four external capacitors 
are added. See Figure 3. 
FLJ-VL: 

Cextl, Cext 2 fc(max) x ~7T x 6.36 X 10' 250 X 10"2 
FLJ-VB, VH: 

C tl C t 2 1 1250 x 10"2 ex , ex = fc(max) x 27T x 6.36 X 103 

Cextl, Cext 2: F (Farad) 
fc(max) : -3dB frequency at 10V control voltage. 

3. Zero offset adjustment range is approximately ±50mV. 
4. Control input voltage signal has approximately 10KHz of 

frequency response. However, it takes long time before the 
output DC offset (=approx. 1 OmV) settles under the new fc 

set. It is not recommended to use alternating signals for the 
control input, depending on applications. The cutoff fre­
quency shall be affected by unstable control voltage if it is 
small signal, even if.it is DC. 

5. FLJ-VL can be used as Bessel filter. Connect Rql = 95.3KO 
and Rq2 = 9.53KO as shown Figure 3. External capaCitors 
should be: 

_ ( 100 ) 
Cextl - 250 fc(max) (KHz) x 1.43241 -1 

Cext2 = 250 (fe(max) (K~c:i x 1.60594 1) 
fc(max) :;;; 62.2KHz, -3dB frequency at 10V control input 
voltage. 
Cext1, Cext2: pF (pico Farad) 
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Input 

TYPICAL CONNECTION (Fig. 3) 

A.J-,,­
Fl_,"," 
ru-wt 

c..~ ,..*-.. 
(, , 

17 .. 
31 .. 
2D 

, ... 
11.< 

FL.J-VL, VH, va 

•. 7/10.111 +'.., 
GMJ 

-,.., 
Output 

+'.., 

I Zer!"ad~ 
-15V 

AMPLITUDE VS. FREQueNCY (Fig. 4) 

FU-YL (Fig. 4-1) 

-I 

0 

~blv ~~,V ~I~ Control V. 

0 
I\-'OV 

1\ 1\ 1\ 1\ 0 -2 

0 

0 
1\ 1\ 1\ 1\ 
\ \ \ \ , -60 

1\ 1\ I~ 1\ 
0 

-60 

-7 10 100 IK 10K lOOK 1M 
F requency(Hz) 

FU-YB (Fig. 4-3) 

I I Control v. 

-I 

0 

0 
JI~·lV 

I 1\ J 

0 
/ V 

0 
/\ 

V J 

/ j I 
/V v 

o .II / 

-60 

-20 

CD -3 

i -. 
-so 

-7 

5 100 

r~O.3V J lV-IV 

\ I 1\ J 
'II V 
r\ /\ 

~ ) 
\k" Y 

1/ \ j\ 
/\.. 

IK 

Frequency(Hz) 

r\,3V J I~IOV 

\ /1\ 
'II \ 
r\ \ 
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\ \ 1\ 

1\ \ 
\.. "' 10K Z 

For Immediate Assistance, Dial 1-800-233-2765 

\ 

'-... 

5 lOOK 

0 

-I 0 

-20 

-30 

-OIl 

-60 

-60 

FU-YH (Fig. 4-2) 

-.l J. J. 

1 O.OIV o.lV IV l~,:!v. 
II II 11 V 

II I II II 
II 

1 1 1 1 
11 :1 11 11 

10 100 IK 10K 
Frequency(Hz) 

ORDERING INFORMATION 

MODEL NO. DESCRIPTION 

FLJ-VL Low-pass filter 
Butterworth 4 pole 

FLJ-VB Band-pass filter 
Butterworth 4 pole 

FW-VH High-pass filter 
Butterworth 4 pole 

lOOK 
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Contact DATEL for your 
Data Acquisition component 

needs. 

Dial 
1-800-233-2765 

for 
Applications Assistance 
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FLT-C1 
Programmable 7th Order, Low-pass, 

Switched Capacitor Active Filter 

FEATURES 

Digital tuning 
Stopband attenuation >76dB at 31e 
Built-in sample-hold 
Programmable gain of 1, 2, 4, 8 

• Dynamic range of 85dB 
• 12-Bit precision 

DESCRIPTION 

DATEL's Model FL T-Cl is a monolithic, 7th order, lowpass 
active filter for applications requiring sharp, fast attenuation 
rolloff. Exceptionally low noise performance of this switched 
capaCitor filter permit it to be used in applications requiring 
12-bit accuracy. 

A combination of an 8-bit control input and the clock frequen­
cy set the corner frequency over a range of 78 Hz to.·20 KHz. 
A 2-bit control input selects the gain. A built-in oscillator (less 
crystal) is provided for systems where a system clock is not 
available. 

FL T-C1 Mechanical Dimensions 

I 0.605 (15,37) 
0.585 (14,86) 

0.085 (2,16)1 1.620 (4115) 1 0.060 (1,524) 
+ - 1.580 (40: 13) -- 0.040 (1,016) 

- • I 
-t-~- • 0.175(4,45) 

0.050 (1 ,Vill--11--11--

t t Typical 

Typical 0.020 (0,0508) 0.105 (2,67) 
0.016 (0,406) 0.095 (2,42) 

ORDERING INFORMATION 

MODEL DESCRIPTION 

FLT-C1 7th Order, Low-pass, Switched Capacitor Active Filter 

CS WR os AS AO 00-07 Gl-G2 CLKIN Xl X2 po 

21271291311321 5-13 t 3,4{ 20 191 181 231 
I I I I I I I I I 

MICRO- I DATA 

I H CRYSTAL 

I 
PROCESSOR 
INTERFACE I LATCHES OSCILLATOR 

I +n +m 

~ I 
RCIN 

/' SWITCHED 
25 1 ACTIVERC 

I I 
CAPACITOR DECIMATOR l-

I 
FILTER FILTER 

I 
24 26 

130 
RCOUT SC,. AAiSM 

For Immediate Assistance, Dial 1-800-233-2765 

~ 
r!-
~ 

15 

14 
17 

gg 

Voo 
Vss 

GNO 

CLKoUT 

SYNC 
CNVRT 

SCOUT 
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FLT·C1 

FUNCTIONAL SPECIFICATIONS 
Typical at 25°C range unless otherwise noted. Specifications 
subject to change without notice. 

FILTER CHARACTERISTICS 

Frequency Range 78 Hz to 20 KHz 
Voltage Gain 1,2,4,or8 
Gain Accuracy (G=1) ±0.1% 
Offset Voltage (G=1) 5mV 
Filter Response 7-pole Chebychev 

(Relative to DC Gain) 
at 1.5 fc -30 dB max. 
at2fc -S2dB max. 
at3fc -76 dB max. 

Input Signal Level ±3Vmin. 
Output Voltage ±3V 
Output Current ±0.6mA 
Passband Ripple ±O.ldB 
Band edge Tolerance ±O.S% 
Wideband Noise, 20 KHz, BW 100 j!Vrms max. 
Harmonic Distortion -72 dB 

, Dynamic Range 8SdB min. 

CLOCK 

Input Clock Frequency (j) 1 MHz min. 
4 MHztyp. 

DIGITAL INPUTS 

Input High 2.0V min. 
Input Low 0.8V max. 
Leakage Current 1 j!A max. 
Input Capacitance 10 pF max. 

POWER SUPPLY REQUIREMENTS 

Supply Voltage ±SV (±S%) 
Supply Current ±lSmA 
Power Dissipation lS0mW 

(j) Also internal clock frequency. 'Internal clock requires 
external crystal. 

FUNCTIONAL DESCRIPTION 

The FlT-Cl is made up of two programmable filter sections 
used in different combinations to meet various applications. 

The switched capacitor stage (SCF), is a 7-pole, lowpass fil­
ter designed to provide an accurate, programmable passband 
for fixed or dynamic applications. 

The switching frequency may be derived either from a crystal 
oscillator or from a system clock. Since the filter band edge 
can be programmed by varying the frequency of the clock 
which controls the filter's switches, it can track the sample rate 
of an extemalAiD converter. Digital programming allows for 
band edges of up to 20 KHz and gains of 1, 2, 4, or 8. 

The RC filter stage is a low-order active filter with a band­
edge accuracy of S%. This accuracy is adequate because the 
filter sampling rate is SO times greater than the band edge fre­
quency_ 

Pin Functions 

Name Function 

Vss Negative supply voltage. 
CS Chip select; active low. 
Gl·G2 The digital inputs that control the DC gain of 

the SC filter. 
00-07 The digital inputs that control the RC filter 

band edge, SC filter band edge, and SC filter 
decimation rate. --

SYNC This digital input contrals the sampling instant 
for the SC filter decimated output; active low. 

ClKoUT Master clock output capable of driving 1 stan-
dard TTL load. It is a buffered version of ei-
ther ClKIN or the internally generated crystal 
oscillator output. 

Voo Positive supply voltage 
CNVRT This digital output indicates that the SCOUT 

output has settled and can now be converted 
or sampled (drive capatibility is 1 standard 
TTL load); active low. 

Xl-X2 An external crystal is connected between 
these pins to generate an accurate clock for 
chip operation. 

ClKIN The master clock input. Forcing ClKIN to 
vss enables the on-chip oscillator (external 
crystal). 

GND Ground. 
SCOUT SC filter output. 
PO This digital input is used to power down the 

analog circuitry; active low. 
RCOUT RC filter output. 
RCIN RC filten input. 
SCIN . SC filter input (only valid when AAlSM is 

forced low). 
WR Write strobe; active low. 
OS Data strobe. 
AAlSM This digital input controls whether the input to 

the SC filter comes from RCOUT or SCIN. 
AS Address strobe. 
AO Register address select. 

The band edge of the RC filter is programmable to insure suffi­
cient rejection of any SC filter harmonics. Ratio matching of 
on-chip resistors and capaCitors provides eight RC filter band­
edges spanning a 12-to-l range. 

. A decimator, placed at the output of the SC filter, samples the 
differential output and converts it to a single-ended signal. In 
addition, the decimator can be programmed to allow an Integer 
decrease in the sampling rate by low filtering of the signal and 
keeping every Nth sample, similar to a programmable sample­
hold. By choosing the proper decimation rate, the hold time at 
SCOUT will be long enough to allow an AID conversion to take 
place without the need of external S/H components. An exter­
nal S/H is recommended for hold times faster than 100 j!S to 
prevent more than 1/2 lSB of droop for a 12-bit AID converion. 
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Microprocessor Interface Timing Characteristics 

AS--___ J 

ADDRESS 
AD 

Tl 
T2 

DS---------------------------~ 

WR---------------__ 

cs ______________________ ~ 

SCoUT Synchronization Timing 

ClKIN ~, __ --,II,-_-

ClKoUT 

SYNC 

CNVRT 

RCF band edge 

RCF3dB BW 

80 KHz 
56KHz 
40KHz 
28KHz 
14KHz 
10KHz 
7KHz 

--I 1-- T6 

D7 

0 
0 
0 
0 
1 
1 
1 

T9 
T10 

D6 D5 

0 0 
0 1 
1 0 
1 1 
0 1 
1 0 
1 1 

-T7 L-__ 

DC Gain 

DC Gain 

1 
2 
4 
8 

Clock to SCF bandedge Divide Down Ratio 

DATA 00-07, Gl-G2 

T3 T4 

J.!P Interface Timing 

CS Hold Time 
Data Hold Time 
Data Set-up Time 
Address Hold Time 
Address Set-up Time 

SCOUT 

Synchronization Timing 
SyncB Delay Time 
SyncB Set-up Time 
ClKIN To ClKOUT Delay 
ClKIN To CNVRT Delay 
Sync Pulse Width 

G1 G2 

1 1 
1 0 
0 1 
0 0 

fClK/fc DO D1 D2 
Decimator Sample Rate 

200 
400 
800 

1,600 
3,200 
6,400 

12,800 

0 0 0 
fSlH/fc 

0 0 1 25.000 
0 1 0 12.500 
0 1 1 6.250 
1 0 0 4.167 
1 0 1 
1 1 X 

tc = O.ldB Bandwidth of the SC filter. 
fClK = Master clock frequency at ClKoUT 
fSIH = Sample rate at SCOUT output. 

For Immediate Assistance, Dial 1-800-233-2765 

D3 D4 

0 0 
0 1 
1 0 
1 1 

16 VDD 

FLT·C1 

Ref. Duration 

T5 10 nSec. min. 
T4 10 nSec. min. 
T3 100 nSec. min. 
T2 10 nSec. min. 
Tl 20 nSec. min. 

Ref. Duration 

T8 100 nSec. min. 
T9 75 nSec. min. 
T6 50 nSec. max. 
T7 75 nSec. max. 
Tl0 75 nSec. min. 

TOP VIEW 

FLT-C1 
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Contact DATEL for your 
Data Acquisition component 

needs. 

Dial 
1-800;.233-2765 

,for 
Applications Assistance 
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FEATURES 

• Digitally programmable 
• 4- and 5-Pole Cauer response 
• Cascadable 7 Pole Cauer response 
• Cutoff Frequencies to 1.2 MHz 
• Small 32-pin DIP 
• -55°C to +125 °C operation 

GENERAL DESCRIPTION 

DATEL's FLT-DL series of 4- and 5-pole digitally 
programmable active filters are functionally complete, simple to 
use, and offer a wide range of frequency response options. 
The models offered operate over the frequency ranges of 100 
KHz to 470 KHz and 250 KHz to 1200 KHz. 

The FLT·DL Series are Cauer response filters which can be 
cascaded to provide equivalent 7 pole Cauer performance. 

DA TEL's FL T -DL Series filters are manufactured using 
thick-film and thin-film hybrid technology and unique laser 
trimming schemes. TheSe filters are packaged in a 
space-saving 32-pin ceramic DIP. Units are specified for 
operation over the commercial temperature range of 0 to +70 °C 
and the military temperature range of -55 to +125 °C. 

TECHNICAL NOTES 

1. Use an external 50 Kohm potentiometer to reduce the 
small initial offset error to zero. Tie the wiper to pin 18, 
OFFSET ADJUST. Connect the other terminals of the 
potentiometer to the +/-15 volt power supplies. For operation 
without adjustments, leave pin 18 unconnected. 

OFFSET ADJUST 

18 

ANALOG 32 

INPUT 

ANALOG 31, 

RETURN 

BIT 1 (MSB) 
22 

BIT 2 
23 

BIT 3 
24 

BIT4(LSB) 
25 

2,15,16 

+VCC GROUND 

For Immediate Assistance, Dial 1-800-233-2765 

FLT-DL 
4-and 5-Pole High Frequency 

Digitally Programable Active Filters 

MECHANICAL DIMENSIONS 
INCHES (mm) 

1
1.101 MAX. 1 

(28,0) 0.190 MAX. 
I lil_--->,(4:.!.:,8"-,) 
! I I 0.150 MIN. 
0.010 x 0.018 (3,8) 
KOVAR Pins 

116 171 

1 1 
~ 

15 1.712 MAX. 

I BOTTOM I 
VIEW 1 

SPACES (43,5) 

"'T~ I 1 

1 
11 

SECTION ADDED FOR 
5-POLE FILTERS 

1 
321 

0.900 
(22,9) 

PIN 

1 
2 
3 

4-9 
10 

11-14 
15 
16 
17 
18 

19·21 
22 
23 
24 
25 

26·30 
31 
32 

NOTE: Pins have 0.025 Inch ±C.01 
standoff from case. 

FUNCTION 

+vcc 
GROUND 
-VEE 
NO CONNECTION 
ANALOG OUT 
NO CONNECTION 
GROUND 
GROUND 
NO CONNECTION 
OFFSET ADJUST 
NO CONNECTION 
BIT 1 (MSB) 
BIT 2 
BIT3 
BIT 4 (LSB) 
NO CONNECTION 
ANALOG RETURN 
ANALOG INPUT 

r-----I 

1 POLE 
LOWPASS 

FILTER 
SECTION 

10 ANALOG 
OUTPUT 
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FLT·DL 

ABSOLUTE MAXIMUM RATINGS 

PARAMETERS LIMITS UNITS 

+ 15V Supply (pin 1) -0.3 to +1S Vdc 
-15V Supply (pin 3) +0.3 to -18 Vdc 

Digital Inputs (pins 22-25) -Vccto+15 Vdc 
Analog Input (pin 31,32) -25 to +25 Vdc 
Lead temperature (10 sec.) 300 °C 
Junction temperature (TJ) +175 °C 
Storage Temperature -65 to +150 °C 
Power dissipation 3 Walts 

Stresses above the absolute maximum rating may cause 
permanent damage to the device. Extended operation at the 
maximum levels may degrade performance and affect 
reliability. 

FUNCTIONAL SPECIFICATIONS 
Apply at 25°C and at ± 15Vdc power supply voltages unless 
otherwise specified. 

INPUTS MIN TYP MAX UNITS 

Input Voltage Range ±10 - - Volts 
Input Impedance (Nonlnvertlng) 

Pin 1 4 - - Kohms 
Pin 3 6 - - Kohms 

DIGITAL INPUTS 

Logic Threshold . 1 Vee ±20% Volts 
Logic Input Impedance -fOO - - Kohms 

OUTPUT CHARACTERISTICS 

Output Voltage Range ±10 - - Volts 
DC Output Resistance 1 - - Ohms 
Output Current Umlt 

(Short Circuit Protected) - - ±25 mA 
Recommended Load Resistance 2 - - Kohms 

FILTER CHARACTERISTICS 

Freq. Range (cascaded pair) 
FLT-DL41/51 100 - 400 KHz 
FL T -DL42152 250 - 1000 KHz 

Programming Bits 4 - - -
Programming Frequency 

Increments 
FLT-DL41/51 20 - - KHz 
FL T -DL42152 50 - - KHz 

Programming Accuracy TBD - - -
Voltage Gain Unily - - -
Passband Ripple FLT·DL .7 - - % 
Settling Time (to 0.01 %) 

fc=IMHz FLT·DL42 - 6 - I1Sec 
FLT·DL52 - 7 - !1Sec 

fc=100KHz FLT-DL41 - 60 - I1Sec 
FLT-DL51 - 60 - lJSec. 

Transition Slope 
FLT-DL41 142 30 - - dB/oct 
FLT-DL51/52 50 - - dB/oct 
FLT-DL4/5 80 - - dB/oct 

stopBand Attenuation 
(to10MHz) 
FL T -DL41/42 30 - - dB 
FLT-DL51/52 50 - - dB 

FILTER CHARACTERISTICS 
CONT. MIN TYP MAX UNITS 

Offset Voltage - - TBD -
Offset Voltage Drift 

010 +70'C - - TBD -
-5510 +125'C - - TBD -

Noise - - TBD -
POWER REQUIREMENTS 

Rated Voltage ±14.25 ±15 ±15.75 Volts 
Quiescent Current FL T -DL5 ±70 - - rnA 

FLT-DL4 ±60 - - mA 
Power Dissipation - - 3 W 

PHYSICAL/ENVIRONMENTAL 

Operating Temperature Range 
MC 0 to +70'C 

MM-55to+125'C 

storage Temperature Range -65 to +150'C 
case Ceramic 32-Pin DIP 
Weight TBD 

2. Bypass each power supply with a 0.1 microfarad tantalum 
electrolytic capacitor. 

3. Digital inputs are-binary. The truth table (Table 1) details 
the cutoff frequency for each filter and for cascaded pairs of 
filters as a function of input coding . 

4. The frequency responses of the 4-pole and 5-pole Gauer 
filters are shown in Figures 2 and 3 respectively. Figure 4 
details the response of a cascaded pair of frequency matched 
4- and 5-pole filters. The response for a cascaded pair is 
similar to a 7-pole Gauer, as shown in Figure 5. 

5. When cascading a 4-and a 5-pole filter pair, the order of 
connection is not important. The filters must, however, be 
frequency matched. 

fl \ 
O.2%/div. / \ ,r--.... 20 dB/div. 

~ V -....-....., 
........... 

Figure 2. 4-Pole CAUER Response 

"-
-...........0.2O/oIdiV. f\ , \ 20dB/div.-

\" 

'" f \/ I Y 
'-" . 

Figure 3. 5-Pole CAUER Response 
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FLT·DL 

Table 1. Cutoff Frequencies for Digitally Tuned Filters, 
and for Cascaded Combinations of Two Filters 

DIGITAL 
INPUT (BIN) CUTOFF FREQUENCY (KHz) 

CASCADED 
FLT-DL41 FLT-DL42 FLT-DL51 FLT-DL52 41X51 42X52 

0000 103.8 259.5 
0001 124.6 311.4 
0010 145.3 363.3 
0011 166.1 415.2 

0100 186.8 467.1 
0101 207.6 519.0 
0110 228.4 570.9 
0111 249.1 622.8 

1000 269.9 674.7 
1001 290.6 726.6 
1010 311.4 778.5 
1011 332.2 830.4 

1100 352.9 882.3 
1101 373.7 934.2 
1110 394.4 986.1 
1111 415.2 1038.0 

\ 
0.05%/div. /\ \ 

---..-' V 

20dB/div. 

IY\r---.. 
Figure 4. 4- and 5·Pole Pair Response 

\ 
0.05%/div. \ - ...., 

20dB/div.-
..---

IV V --
Figure 5. 7·Pole CAUER Response 

For Immediate Assistance, Dial 1-800-233-2765 

121.5 
145.0 
170.1 
194.4 

218.7 
243.0 
267.3 
291.6 

315.9 
340.2 
364.5 
388.8 

413.1 
437.4 
461.7 
468.0 

MODEL NO. 

FLT-DL41MC 
FLT-DL41MM 
FLT-DL51MC 
FLT-DL51MM 

FLT-OL42MC 
FLT-OL42MM 
FLT-OL52MC 
FLT-OL52MM 

303.8 100 250 
364.5 120 300 
425.3 140 350 
486.0 160 400 

546.8 180 450 
607.5 200 500 
668.3 220 550 
729.0 240 600 

789.8 260 650 
850.5 280 700 
911.3 300 750 
972.0 320 800 

1032.8 340 850 
1093.5 360 900 
1154.3 380 950 
1215.0 400 1000 

ORDERING INFORMATION 

DESCRIPTION 

100 KHz,4 Pole 
100 KHz,4 Pole 
100 KHz,5 Pole 
100 KHz,5 Pole 

250 KHz, 4 Pole 
250 KHz, 4 Pole 
250 KHz, 5 Pole 
250 KHz, 5 Pole 

TEMP. RANGE 

Ot070·C 
-55 to 125·C 
Ot070·C 
-55 to 125·C 

Ot070·C 
-55 to 125·C 
Ot070·C 
-55 to 125·C 

Receptacle for PC board mounting can be ordered through AMP Inc., 
Part #3-331272-8 (Component Lead Socket) 24 required. 

For availability of MIL-STO-883 versions, contact OATEL. 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 

"Preliminary" product data sheets. 

Dial 
1-800-233-2765 

for 
Applications Assistance 
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FEATURES 

• State variable filter 
• LP, BP, or HP functions 
• 2-pole response 
• Low-noise operational amplifiers 
·-55°C to +125°C operation 
• Low cost 

GENERAL DESCRIPTION 

The FL T -U2 is a universal active filter manufactured with a 
thick-film hybrid technology. It uses the state- variable active 
filter principle to implement a second order transfer function. 
Three committed operational amplifiers are used for the 
second order function while a fourth uncommitted operation­
al amplifier can be used a a gain stage, summing amplifier, 
buffer amplifier or to add another independent real pole. 

Two-pole low-pass, bandpass, and highpass output func­
tions are available simultaneously from three different out­
puts, and notch and allpass functions are available by com­
bining these outputs in the uncommitted operational 
amplifier. To realize higher order filters, several FLT-U2's 
can be cascaded. Q range is from 0.1 to 1,000 and reso­
nant frequency range is 0.001 Hz to 200kHz. Frequency 
stability is 0.01%/OC and resonant frequency accuracy is 
within ±5% of calculated values. Frequency tuning is done 
by two external resistors and Q tuning. by a third external re­
sistor. For resonant frequencies below 50Hz, two external 
tuning capacitors must be added. Exact tuning of the reso­
nant frequency is done by varying one of the resistors 
around its calculated value. 

The internal operational amplifiers in the FL T-U2 have 3 
MHz gain bandwidth products and a wideband input noise 
specification of only 10nV/..JHz. 

+15VOC 
314 13 7 510 4 

9 6 12 
. 15VDC 

For Immediate Assistance, Dial 1-800-233-2765 
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FLT-U2 
Micro-electronic 

Universal Active Filter 

MECHANICAL DIMENSIONS 
INCHES (MM) 

16 15 14 13 12 11 10 9 

DATEL 1 
FLT-U2 .590(14,9) 

P'N~~~~l ONE 
IDENT. 

.195(4.9) 

'

" .900 (22,9) _, ~ 

m?NRfL~J: 
-I 1-.lOOTYP (15,2) 

(2,5) 

Ra 

R'N 

HPOUT 

V' 

LPOUT 

(1,2) 

CONNECTIONS 
DIAGRAM 

,. 
,. 

FLT-U2 

(TOP VIEW) 

BPOUT 

V-

aUF OUT 

GND 
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FLT·U2 

FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, ± 15V supplies, unless otherwIse stated. 

FILTER CHARACTERISTICS 

Frequency Range' ••••••••••••• 0.001 Hz to 200 kHz 
,QRange' •••••••••••.•.••••.•• 0.1 to 1.000 
f. Accuracy ••••••••••• . • • • • • •• ± 5% 
f. Temperature Coefficient ••••••• 0.01 %/OC 
'Voltage Gain' •••••••••••••••••• 0.1 to 1.000 

AMPLIFIER CHARACTERISTICS 

Input Offset Voltage ••••..•••... 0.5 mV typ., 6 mV max. 
Input Bias Current ••••••••.••••• 40 nA typ., 500 nA max. 
Input Offset Current .••••••••••• 5 nA typ., 200 nA max. 
Input Impedance •••••••.•••••.. 5 Megohms 
Input Com. Mode Voltage Range •. ± 12V min. 
Input Voltage Noise, wideband •••• 10 nV/.,fHz 
Output Voltage Range. • .. • • • • • •. ± 10V min. 
Output Current ................ ± 5 rnA min. 
Open Loop Voltage Gain •.••••••• 300,000 
Common Mode Rejection Ratio .•• 100 dB 
Power Supply Rejection •••.••••• 10 INN 
Unity Gain Bandwidth •.••..••••• 3 MHz 
Slew Rate ..................... 1 VipSl3c. 

POWER SUPPLY REQUIREMENTS 

Voltage, rated performance •.••.. ± 15V dc 
Voltage Range, operating. . • • • • •. ± 5V to ± 18V 
Qulescant Current. ............. 11.5 rnA max. 

PHYSICAL/ENVIRONMENTAL 

Operating Temperature Range 
FLT-U2 ..................... O°C to + 70°C 
FLT-U2M .................... -55°C to +125°C 

Storage Temperature Range ••.•• -55°C to + 125°C 
Case ....................... Ceramic 16'pin DIP 

, (double·spaced) 

FOOTNOTE: 

1. 100 " 5 x 1 Q' optimally 

TECHNICAL NOTES 

1. The FL T-U2 has simultaneous lowpass, bandpass, and 
highpass output functions. The chosen output for a particular 
function will be at unity gain based on Tables II and III. This 
means that the other two unused outputs will be at other gain 
levels. The gain of the lowpass output is always 10 dB higher 
than the gain of the bandpass output and 20 dB higher than 
the gain of the highpass output. 

2. When tuning the filter and checking it over its frequency 
range, the outputs should be checked with a scope to make 
sure there is no waveform clipping present, as this will affect 
the operation of the filter. In particular the lowpass output 
should be checked since its gain is the highest. 

3. Check f" the center frequency for bandpass and the cutoff 
frequency for lowpass or highpass, at the bandpass output. 
Here the peaking frequency can easily be determined for 
high a filters and the 0° or 1800 phase frequency can easily 
be determined for Iowa filters (depending on'whether invert­
ing or noninverting). 

4. Tuning resistors should be 1 % metal film reSistors with 100 
ppm/oC temperature stability or better for best performance. 
Likewise external tuning capacitors should be NPO ceramic 

. or, other stable capacitor types. 

THEORY OF OPERATION 

The FL T-U2 block diagram is shown in Figure 1. This is a sec­
ond order state-variable filter using three operational amplifiers. 
Lowpass, bandpass, and high pass transfer functions are 
simultaneously produced at its three output terminals. These 
three transfer functions are characterized by the following 
second order equations: 

. H(s) = K, LOWPASS 
S2+~S+Wo2 

a 
H(s) = K2S BANDPASS 

S2+~S+Wo2 a 
H(s) = K3S2 HIGHPASS 

S2+~S+Wo2 a 
where K" K2, and Ka are arbitrary gain constants. 

A second order system is characterized by the location of its 
poles in the s-plane as shown in Figure 2. The natural radian fre­
quency of this system is Wo. In Hertz this is fo = Wo . 

2 ... 
The resonant radian frequency of the circuit is different from the 
natural radian frequency and is: 

"" = Wo sin fIJ = .JWo2 - <7,2 

The damping factor d determines the amount of peaking in the 
filter frequency response and is defined as: 

d=cosfIJ 

The point at which the peaking becomes zero is called critical 
damping and is d = ~J2. 

a is found from d and is a measure of the sharpness of the 
resonance of the peaking: 

a =..!. 
2d 

Also, a = fo = ~ 
- 3 dB Bandwidth 2<7, 

For high a filters the natural frequency and resonant frequency 
are approximately equal. 

"" '" Wo or f, '" fa 
This is true since "" = Wo sin fIJ and sin fIJ = 1 as the poles move 
close to the jw axis in the s-plane. 

For high as (a > 1) we therefore have for the second order 
filter: 

fa '" Bandpass center frequency 
'" Lowpass corner frequency 
'" Highpass comer frequency 

In the simplified tuning procedure which follows, the tuning is ac­
complished by independently setting the natural frequency and 
a of the filter. This is done most simply by assuming unity gain 
for the output of the desired filter function. Unity gain means a 
gain of one (±) at dc for lowpass, at center frequency for band­
pass, and at high frequency (f> >fo) for highpass. Unity gain 
does not apply to all outputs simultaneously but only to the 
chosen output based on the component values given in the 
tables. Figure 3 shows the relative gains of the three simul­
taneous outputs assuming the bandpass gain is set to unity. 
Note that lowpass gain is always 10, dB higher than bandpass 
'gain and highpass gain is·always 10 dB lower than bandpass 
gain. 
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SIMPLIFIED TUNING PROCEDURE 

1. Select the desired transfer function (lowpass, bandpass, or 
highpass) and inverted or non inverted output. From this 
determine the filler configuration (inverting or noninverting) 
using Table I. 

TABLE I FILTER CONFIGURATION 

INVERTING INPUT 
NONINVERTING INPUT 

2. Starting with the desired natural frequency and 0 (determin­
ed from the filler transfer function or s-plane diagram), com­
pute foO. For foO> 1 O· the actual realized 0 will exceed the 
·calculated value. At foO = 10· the increase is about 1 % and 
at foO = lOs it is about 20%. 

3. Inverting Configuration. Using the value of 0 from Step 2 
find Rl and R3 from Table II. R2 is open, or infinite. 

TABLE II INVERTING CONFIGURATION 

Rl R2 R3 

LOWPASS 100K OPEN 100K 
3.800-1 

BANDPASS OX 31.6K OPEN lOOK 
3.480 

HIGHPASS 10K OPEN lOOK 
6.640-1 

4. Noninverting Configuration. Using the value of 0 from Step 
2 find R2 and R3 from Table III. Rl is open, or infinite. 

TABLE III NONINVERTING CONFIGURATION 

Rl R2 R3 

LOWPASS OPEN 316K lOOK 
0 3.160-1 

BANDPASS OPEN 100k lOOK 
3.480-1 

HIGHPASS OPEN 31.6K 
0 

100K 
0.3160-1 

5. Using the value of fa from Step 2, set the natural frequency of 
the filler by finding R. and Rs from the equation: 

R. = Rs = 5.03 X 107 

fa 

where R. and Rs are in ohms and fo is in Hertz. The natural 
frequency varies as y'R.Rs and therefore one value may be 
increased and the other decreased and the natural frequen­
cy will be constant if the geometric mean is constant. To 
maintain constant bandwidth at the bandpass output while 
varying center frequency, fix R. and vary Rs. 

6. For fo<50 Hz the internal 1000 pF capacitors should be 
shunted with external capacitors across pins 5 & 7 and 13 & 
14. If equal value capacitors are used, R. and Rs are then 
computed from: 

R. = Rs = 5.03 X 1010 (C in pF) 
foC 

For unequal value capacitors this becomes: 

R. = Rs = 5.03 X 1010 (C1C2 in pF) 
foy'C1C2 

In both cases the capacitance is the sum of the external 
values and the internal 1000 pF values. 

For Immediate Assistance, Dial 1-800-233-2765 

FLT·U2 

7. This procedure is based on unity gain output for the desired 
function. For additional gain, the fourth uncommitted opera­
tional amplifier should be used as an inverting or noninverting 
gain stage following the selected output. See Figure 4. A 
third pole on the real axis of the s-plane may also be added to 
the transfer function by adding a capacitor to the gain stage 
as shown in Figure 5. 

OUTPUTS' HP BP~ .1 LP 

~• C R... c) 
---il--'- r--H--

J 14 ' I 3 • I ~, 

lOOK 

lOOK 

-f 
Figure 1. 

FLT-U2 Block Diagram 

Relationships 
+jw W1 :=: Wo sin" = "';w02-o,2 

d = cos e 
Q = J... =~ 

2d 20, 

to 
- 3 dB Bandwidth 

+" 

x------- -iw, 

-jw 

Figure 2. 
S-Plane Diagram 

+10 r-_...;L;.;.Ow.;;.:P;.;. ... ;;;-. __ ...:... 

-10 
IH(sll 
(dB I 

-20 

-30 

-40 

0.1 

40dB/Decade 

0.5 1.0 5.0 
10 

RELATIVE FREOUENCY 

Figure 3. 
Relative Gains of Simultaneous Outputs, Q=l 

10.0 
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R, R, 

>-______ -{) OUT 

.",. G = - R, G = 1 + .!h 
R, Figure 4. R, 

Uncommitted Op Amp Gain Configurations 

c, 

R R 
R:+R., 

POLE FREQ = 2"~7C. I c• 
"" PO.LE FREQ = 2~R.C. 

Figure 5. 
Using the Uncommitted Op Amp to Add a Real Axis Pole 

ADVANCED FILTERS 

All of the common !liter types can be realized by using cas- .. 
caded FLT-U2 stages. This includes multi-pole Butterworth, 
Bessel, Chebyshev, and Elliptic types. The basic procedure 
is to implement each pole pair with a single FL T -U2 and cas­
cade enough units to realize all poles. A real axis pole is im­
plemented by an uncommitted operational amplifier stage. 
Each stage should be separately tuned with an oseillator and 
scope and then the stages connected together and checked. 
See Figure 6. 

A notch filter can be constructed in several ways. The first 
way is to use the FL T -U2 as an inverting bandpass !liter and 
sum the output of the filter with the input signal by means of 
the uncommitted operational amplifier. This produces a net 
subtraction at the center frequency of the bandpass which 
produces a null at the output of the amplifier. (see Figure 7). 
Likewise lowpass and highpass outputs (which are always in 
phase) can be subtracted from each other with an external 
operational amplifier. The highpass output must have some 
gain added to it, however, so that its gain is equal to that of 
the lowpass output. A third method is to use two separate 
FL T -U2's, one as a two-pole lowpass filter and the other as a 
two-pole high pass filter. Again the outputs are subtracted in 
an operational amplifier. This method permits independent 
tuning of the two sections to get the best null response. 

IN 

/"X'­

I 
UNCOMMITTEO x' FLTU2=1 

OPAMP ~ / 

~~--~~~;------------+-u 
, 
x, FLTU2=2 

, 
' ... x ...... 

C 

Figure 6. 
Realization of a Complex Multipole Filter 

OUT 

>--4--0 OUT 

Figure 7. 
Realization of Notch Filter 

ORDERING INFORMATION 

MODEL 

FLT-U2 
FLT-U2M 

OPERATING 
TEMP. RANGE 

O°C to + 70°C 
-55°C to + 125°C 
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WIDE-RANGING, DC-DC POWER CONVERTERS 

NEW 20 WATT, WIDE-RANGING, DC-DC POWER CONVERTERS (2" X 2" X 0.4S") 

Input 
(Vdc) 

Output Input Current Output Noise Efficiency 
No Load/Full Load & RIPPLE (Min@ F.l.) 

(TYP) 

Line/Load 
Regulation 

Model 

4.6· 13.2V (5V, ~)_.~~~:2~~ __ ~~!!3.78 A -:5:::0~m'CV:"p~·P~ __ c:;75::::0;'C-0 __ ±O.2% I ±O.5%, ___ U",W,=R-=:3".31",4=25:;0:=,-O:,5::--_ 

~~j].~~:..~.~~~?_~ 20 mA/1.7,-7.:.:A __ ..o:50",m",V"----,,p·LP 76% .-=-±0",.2"-0;',,,0,-,1 ±",0",.5,,"I.,,-0 ___ -"U-"W"'Rc:-3"'.31"'4B""'50'--"'01.o=2 

18 - 72V (48V, Nom) __ ~.3V,~_~_~!E:~~_~ ___ 5_0 ~~ _79% ±O.2% I ±O.5% UWR-3.3{~~~_._._ 
4.6-13.2V (5V, Nom) 5.0V,3.~g ~__ __~O mA{~f!~~~ ______ .§Q mV P-E ___ . 80% ±O.2% I +O.5% ___ UWR-5I~OOO-Q~ ___ .. __ 

9.0 - 18V (12V, Nom) 5.0V,4.0 A 15 mN2.032 A 50 mV pop 82% ±O.2% I +0.5% UWR-S/4000-D12 

~.!~....:..?--.?~ (48V, Nom) _._~i':!.'4.0 A 10 mA/O.50S A ____ 50 mV p-=~___ 82% ±O.2% / ±O.5% UWR-S/4000-048 

85 mV pop 8824~00:---_==+0",.2,,"I.,,-0 1,-,±"'-"%,-__ ... B,,,W,,Rc.-121625-0S 4.6·13.2V (5V, Nom) ±12V,O.625 A 40 mM.829 A 

~- 18V (~2V, N~f-=---_ ±1~O.83.ii:~'::_ 40 mN2~_ .. _ 75 mVPe.--"-p __ ---=:::7;7--' .~.2%/~ BWR-12f830-~_ 
18 - 72':'~~V, Nom) ±12V,0.830 A 10 mAIO.508 A 85 mV pop 82% ±0.2%!+1% BWR-12fB30-048 

4.6 - 13.2V (5V, Nom) ±15V,0.600 A 40 mAll.829 A . ___ ~mV p-p __ ~_._~?_{ !.:!.yo ______ .!~R-1SI~QQ.-.Q!L . ___ _ 

~~~(12V,Nom) __ ±15V,~~~m~:!..:5~~ ~_~5~'!~~ 84% ~%1±1% ___ BWR-1S/670-0~ __ . 

~'?~YJ!~V_, __ ~~) __ ±15V,0.670A __ ~~O.508A __ ~5mV.E:L._~~ ±O.2O/~±1% ___ BWR-~IQ:.048 . __ 

NEW, 10 WATT, WIDE RANGING, DC-DC POWER CONVERTERS (2" X 1" x 0.375") 

4.7 - 7.0V (5V, Nom) 3.3V~_A_ 30 mA/l.715 A 50 mV pop 70% ±0.2% 1 +0.5% UWR-3.3/1800-05 

9.0 - 18V (12V, Nom) 3.3V,2.5 A 30 mAlO.915 A 50 mV pop 75% ±0.2% (+0.5% UWR-3.3/2500-012 
18 - 72V (48V, Nom) 3.3V,1.80 A 15 mAlO.170 A 50 mV pop 75% ±0.2% I ±0.5% UWR-3.3/1800-048 
4.7 - 7.0V (5V, Nom) 5.0V,1.60 A 30 mAl2.160 A 50 mVp-p 74% ±0.2% / ±0.5% UWR-S/1600-0S 

9.0 - 18V (12V, Nom) 5.0V,2.0 A 15 mAll.03 A 50 mVp-p 81% ±O.2% I ±0.5% UWR-5/200o-012 

18 - 72V (24/48V) 5.0V,1.80 A 15 mNO.240 A 50 mV p-p 78% ±O.2% / ±0.5% UWR-5/1800-04B 

4.7 - 7.0V (5V, Nom) ±5.DV,0.70 A 30 mAll.842 A 50 mV pop 76% +0.2%/+1% BWR-5/70o-05 

9.0 - 18V (12V, Nom) ±5.0V,0.80 A 15mAlO.830 A 50 mV p-p 80% ±0.2%/±1% BWR-5/800-0~~ ___ 
4.7 - 7.0V (5V, Nom) ±12V,0.335 A 40 mAl2.1 A 15 mV pop 76% ±0.2%/±1% BWR-12/335-05 

9.0 ·18 (12V, Nom) +12V,0.415 A 35 mA/l.00 A 25 mV pop 83% +0.2%1+1% BWR-12/415-012 

18 - 72V (24/4~~ No~) ____ :t:!.2~,0.415 A ____ ~~AlO.260.!-___ 50_~.y pop 80% ±0.2%1±1% BWR-12/415-048 

4.6 - 13.2V (5V, Nom) ±15V,0.275 A 40 mA/2.142 A 15 mVp-p 77% +O.2%~+1% BWR-15/275-D5 
9.0 - 18V (12V, Nom) ±15V,0.330 A 35 mAlO.992 A 25 mV p.p 84% +0.2%1+1% BWR-15/330-012 

18 - 72V (24/48V, Nom) +15V,0.330 A 15mNO.257 A 50 mV e-p 81% +0.2%/+1% BWR-15/330-04B 

NEW, 3 WATT, WIDE RANGING, DC-DC POWER CONVERTERS (1.2S"xO.S"xO.43S") 

18 - 72V (48V, Nom) 5.0V,0.50 A 10 mNO.069 A 100 mV p.p 75% ±0.2% 1 =±"'0."-5°,," __ --'UcoW-;cR-5/500-D48 

~~.OV(?.Y~~2V,0.1~~.~~?..~~ __ . 75mVp-p 70% ±0.2%1±1% B~R-12/105-0~ __ 
9.0 - 18V (12V, Nom) +12V,0.125 A 

18 - 72V (48V, Nom) ±12V,O.125A 

~-~.~J5V, Nom) _ ±15V,0.085 A 

9.0-18V(12V,Nom) ±15V,O.100A 

18-72V(48V,Nom) ±15V,0.100A 

15 mAlO.333 A 

10 mAlO.076 A 

25 mAlO.729 A 

15 mNO.333A 

10 mAlO.076 A 

For Immediate Assistance, Dial 1-800-233-2765 

--7:::5:-m'cV--;-p"--c..p-----:7;;5°;:;Yo-----'+=-:0~.2% / +1% BWR-12/12S-012 

75 mV pop 82% ±0.2% / ±1% BWR-12/12S-048 

75 mVp-p 

75 mV pop 
---:7c05°:-;Yo __ --'±"'0"'.2"%,,I ... ±,,1.:.:%'--__ --:B':'W=R-1S/l00-01~ 

82% ±0.2% / ±1% BWR-15/10D-048 

PS-1 



PS-2 

WIDE INPUT RANGE DC/DC CONVERTERS 

INPUT OUTPUT 
NO lOAO/FUlllOAO 

INPUT CURRENT 

30mA/1600mA 

30 mA 11600 mA 

30 mA 12800 mA 

30 mA / 3200 mA 

30 mA I 3200 mA 

lINEllOAD 
REGULATION 

0.02% 11.0% 

0.02%/1.0% 

0.02% 11.0% 

0.02%/1.0% 

0.02% /1.0% 

EFFICIENCY MOOEl 

75% UP5-513000-012 

76% UP5-121125G-D12 

78% UP5-1511GOO-D12 

75% UPS-5/5000~D12 

J8% UP5-1212500-D12 

78% UPS-151200G-D12 

9-16V de 

9-16V de 

9-16V de 

9-16Vde 

9-16V de 

9-16V de 

16-36V de 

16-36V de 

18-36Vdc 

16-36V de 

16-36V de 

5V dc, 3000 mA 

12V dc, 1250 rnA 

15V dc, 1000 rnA 

5V dc, 5000 mA 

12V dc, 2500 rnA 

15V dc, 2000 mA 

5V dc, 3000 mA 

12V dc, 1250 mA 

15Vde, 1000mA 

5V dc, 5000 mA 

12V dc, 2500 mA 

20mA/B10mA _._ ~_ ~~~~~_~,_Oo_yo~~_ ~: ~~--c~,,::s.=5-cc~":21"'1"'2~=~"~D=2::-:4:--~~-20 mAl 78DmA 0.02%/1.0% 

20 mA1780 mA 0.02%/1.0% 60% UP5-15/1000-D24 
-----~----

20mAI1350mA 

20 mA 11550 mA 

18-36V de 15V dc, 2000 mA 20 mA I 1550 mA 

9-18Vdc ±12Vdc, ±625mA 25mA/1520mA 

9-18Vdc ±15Vdc, ±50DmA 25mA/l~?_Q._~~_ 

9-16Vdc ±12Vdc, ±1250mA 25 mAl 3050mA 

9-18Vde ±15Vde, ±1000mA 25 mAl 3050mA 

18-36Vdc ±12Vdc, ±625mA 25 mAl 750mA 

18-36Vdc ±15Vdc, ±500mA 25 mAl 750mA 

18-36Vdc ±12Vdc, ±1250mA 2~~J1500mA __ 
16-36Vdc ±15Vdc, ±lDOOmA 25mA/1500mA 
9-18Vdc +5i±12Vdc.1500/±310mA 50 rnA I 1600 rnA 

9-18Vdc +5/±15Vdc,1500/±250mA 50mA/1600mA 

9-18Vdc +S/+12/-5Vdc, 1500/+310/500mA SQmA/1470mA 

18-36Vdc +5/±12Vdc, 1500/±310rnA 40 mAl 780 mA 

18-36Vdc +5/±15Vdc, 1500/±250mA 40 mAl 780 rnA 

16-36Vde +51+121-5Vde, 15001+3101500mA 40mAI715m-i\' 

MINIATURE DC/DC CONVERTERS 

INPUT OUTPUT 
NO lOADIFUlllOAD lINEllOAD 

INPUT CURRENT REGULATION 

5Vde 12V dc, 80 rnA 90 rnA/380 rnA 0.3%/0.4% 
5Vde 15V dc, 65 rnA 90 rnA/380 rnA 0.3%/0.4% 
5Vde ±12V dc, ±40 rnA 90 mA/3BO rnA 0.3%/0.4% 
5Vdc ±15V dc, ±33 rnA 90 mAI380 mA 0:30/;/0.4% 

NOTE 1. 15iJF capacitor across each output. 

PLUG-IN ADAPTERS 

OUTPUT 

VOLTAGE 

RATED OUTPUT LINE/lOAD OUTPUT 

4.8 to 5.3V de 

11.5 to 12.5V de 

CURRENT REGULATION RIPPLE (MAX) 

0.02%/1.0% 
0.02%/ ~o% ----

77% UPS-5ISOOG-D24 

60% UP5-121250G-D24 

0.02% 11.0% 80% UPS-15/2000-D24 
0.02% 11.0% 82% BP5-12/625-012 

0.02% (1.0% 62% BPS-1S1SOO-D12 

0.02% 11.0% -'6"'2-"%'---_---'B..,P--'5-,,1~21'_'1C":25G-=D"_1~2'___~~_ 
0.02%/1.0% 82% BPS-15J1000-012 
0.02% J 1.0% 84% BP5-12/625-024 
0.02% 11.0% 84% BPS-15/50o-024 

0.02% 11.0% -"6,,-4%,,,0~~---:B,,:P:=5-c:l=21,-,1=2SO:=...:-D:.:2:.:4~~~~ 
0.02% 11.0% 84% BPS-1511 000-024 

1.0% 15.00/0 78% TP5-5J150a-12/310-D12 
1.0% I 5.0% 78% TPS-5J150a-1S/250-D12 
1.0% 15.0% ---=78"'0;'::'0 ~----::T:::P5-::-C:1213=1"'0--:5:=ll:=500~-D=-1":2'----
1.0% 1 5.0% 80% TP5-51150a-12/310-024 

1.0% I 5.0% --'6=0"'%'--_----cT"'P"'5-5I'-==1-:5c.00"'-1=-:5Ic:2=:5=0--=D=24-c-~_ 
---·1.0D/~7~6%-- - - - 80% TP5-12131a-511500-024 

OUTPUT NOISE REFLECTED ISOLATION 
MODEL 

& RIPPLE (MAX)' RIPPLE VOLTAGE MIN 

20 mV pop 15mAp-p 300V de UP5-12180-D5 

20 mV pop 15 mAp-p 30nV de UPS-15IS5-D5 

2!l.mVp-p 15mAp-p 300V de BPS-12140-D5 

20 mV p-p --1-5mAp-p 300V de BPS-15133-D5 

MODEL 

DATEL, Inc_ 11 Cabot Boulevard, Mansfield, MA 02048-1194fTEL (508) 339-3000fTLX 174388/FAX (508) 339-6356 



1 W - 10W DC/DC CONVERTERS 

INPUT OUTPUT NO LOAD/FULL LOAD LlNE/LOAD 
REGULATION REGULATION 

TEMP. 
COEF. 

OUTPUT NOISE 
& RIPPLE 

(MAX) 

REFLECTED 
RIPPLE 

MAX 

MODEL 

12V 5V,200 rnA 100 rnA 1220 rnA 0.05% I 0.1% 0.02% I °C 20 mV pop 1 V rnA pop UPM~5J200-D12 

28V 5V,200 rnA 40 rnA / 100 rnA 0.05% I 0.1% 0.02% I "C 20 mV pop 5 rnA pop UPM-SI200-D28 
5V 12V,80 mA 220 mA 1500 mA 0.05% 1 0.05%. 0.02%/"C 20 mV p.p 25 mA p.p UPM·12180·DS 

5V 24V,40 rnA 220 rnA 1500 rnA 0.05%/0.05% 0.02% / °C 20 mV pop 25 rnA pop UPM-24140-0S 

12V 24V,40 rnA 95 rnA 1210 rnA 0.05%/0.05% 0.02% I °C 20 mV pop 10 rnA pop UPM-24/40-D12 
5V 2BV,25 rnA 160 rnA 1400 rnA 0.05%/0.05% 0.02% I °C 20 mV pop 20 rnA pop UPM-28J25-D5 

12V 28V,25 rnA 80 rnA /180 rnA 0.05% I 0.05% 0.02% I ~C 20 mV pop 9 rnA pop UPM-28/25-D12 

5V 5V,600 mA 125 mA 1935 mA 0.02%/0.04% 0.02% I"C 50 mV P'p 32 mA p.p UP5-5I600-D5 
12V 5V,600 rnA 50 mA',t364 rnA 0.02% I 0.04% O,Q2% I °C 50 mV pop 24 rnA pop UPS.51600-012 

26V 5V,600 rnA 20 rnA 1135 rnA 0.02% / 0.04% 0.02% I °C 50 mV p-p 21 rnA p-p UPSo5l60D-028 
5V 12V.250 rnA 140 rnA IB63 rnA 0.02% I 0.04% 0.02%/ OC 50 mV p-p 31 rnA p-p UPS~121250-D5 

28V 12V.250 rnA 25 rnA 1125 rnA 0.02% I 0.04% 0.02% I "C 50 mV p-p 21 rnA p-p UPS·121250-028 
12V 24V, 125 rnA 125 rnA 1530 rnA 0.05% I 0.05% 0.02%1 ~C 20 mV p-p 26 rnA p-p UPM·24/125·012 
5V 2BV, 100 rnA 300 rnA 11350 rnA 0.05% I 0.05% 0.02%/OC 20 mV p-p 67 rnA p-p UPM-281100-DS 

~12~V~~2~6~V,~1~00~m~A~--~1~25~m~A~/5~0~0~m~A~_--~0~.0~5"~~~/~0.~05~%~. __ ~0.~02~%7.~/o~C~--~20mV~p~.p~--~2~5~m~A~P~·P~ __ ~U~PM~.~2~W~100~.D~1~2~ 
12V 5V, 1000 rnA 50 mA 1640 rnA 0.02% 1 0.04% 0.02% 1°C 50 mV p-p 54 mA p-p UPSo511000-D12 

24V 5V. 1000 rnA 25 mA 1320 rnA 0.02% 1 0.04% 0.02%1 "C 50 mV p-p 22 rnA p-p UPS~5Il000-D24 

26V 5V, 1000 mA 20 mA /275 mA 0.02% 1 0.04% 0.02%/"C 50 mV p.p 22 mA p.p UPS·5/1000·D26 

5V 12V,470rnA 500rnA/2000mA 0.02%/0.04% 0.02%/ OC SOrnVp-p 61mAp-p UPS~121470-0S 

24V 12V.470 rnA 120 mA 1415 rnA 0.02% I 0.04% 0.02% rc 50 mV p-p 26 mA p-p UPS~121470-024 

5V 24V,210 rnA 500 rnA /2000 rnA 0.05% 1 0.01% 0.02% 1 °C 50 mV p-p 100 mA p-p UPM-24121()..05 
12V 24V,210 rnA 200 mA 1830 rnA 0.05%/0.01% 0.02% 1 °C 50 mV p-p 42 rnA p-p UPM-24121Q-D12 

24V 5V,2000mA 45 rnA/640 mA 0.02%10.05% 0.02%/OC 50 mVp-p 32 rnA p-p UP~OOO-024 

2BV 5V,2000 rnA 40 rnA 1550 rnA 0.02%/0.05% 0.02% I °C 50 mV pop 33 rnA p-p Ups..5/2000-028 

48V 5V, 2000 mA 20 mA 1320 mA 0.02"" 1 0.05% 0.02% I"C 50 mV p.p 32 mA p-p UPS·5120OQ..D48 
5V ±12V, ±25 mA 150 mA /350 mA 0.05% 1 0.05% 0.02% I"C 20 mV p.p 17 mA p.p BPM-12125·D5 

12V ±12V.±25mA 80 mA/165 rnA 0.05%/0.05% 0.02%/ OC 20mVp-p 8mAp-p BPM-12125-D12 
2BV ±12V.±25rnA 30 mA/65 mA 0.05%/0.05% 0.02%/ OC 20rnVp-p 3mAp-p BPM-12125-D28 

5V.t15V,±25rnA 160 rnA 1400 rnA 0.05%/0.05% 0.02%/ OC 20 rnVp-p 20 rnA p-p BPM-1S/25-DS 
12V ±15V.±25mA 80mA/BOmA 0.05%/0.05% 0.02%/ C C 20mVp-p 9mAp-p BPM-1S/25-D12 

_2~8~V __ ~±~1~5~V,~±~2~5~m~A~ __ ~30~m~A~/8~0~m~A~ __ ~0~.0~5%~/~0.~05~%~. __ ~0~.0~2%~/~"C~ ___ 2~0~m~V.~p·EP ____ ~4~m~A~p~·p~ __ B~P~M~.~15~/2~5~·D~2~8~ 
5V ±12V.±125mA 130rnA/965mA 0.02%/0.02% O.Ol%/ CC 35mVp-p 34 rnA p-p BPS-121125-D5 

12V ±12V.±125mA 55mA/380mA 0.02%/0.02% O.Ol%JoC 35mVp-p 23 rnA p-p BPS~12/125-D12 

28V ±12V,±125mA 25 rnA 1145 rnA 0.02%/0.02% O.Ol%/ OC 35mVp-p 21rnAp-p BPs..12/125-D28 

5V ±15V.±100mA 135 rnA 1955 mA 0.02%/0.02% O.Ol%/ OC 35mVp-p 33 rnA p-p BPS·1511DO-OS 

12V ±15V .",±,-,1",00,-,m",A:o... __ ~5",5~m",Ao./3=76,-,m",A"-__ ~0.,,,02'l,-,v.,,-. 1,-,0~.0,",2%",.,---"0,,.0,,1 %-""~/~"C~ ___ 3,,,5~m~V'-".p·EP ____ -=2::.4 ~m~A~pc.t·p~ __ B~P,-,S"·1,.,5",/1",OO,,·,,,D,,12,,--
28V ±15V. ± 100 mA 25 mA /143 rnA 0.02% I 0.02% 0.01%1 "C 35 mV p-p 21 mA p-p BPS-15Jl00-028 

5V ±15V, ± 150 mA 450 rnA /1750 rnA 0.05% I 0.05% 0.005%/OC 25 mV p-p 87 rnA p-p BPM·1S/1S()"OS 
24V ±15V,+150mA BOrnA 1350 rnA 0.05%/0.05% O.005%I"C 25 rnVp-p 18 rnA p-p BPM-1S/150-024 

-=26~V~~±1~5~V~,±~1~5~0~m~A,----~7~0~m~A~/3~0~0~m~A,----~0~.0~5~%,,/~0~.05~o/.~. ___ 0~.~00~5~%~/="C~. __ ~2~5~m~V~p~.p,--__ -1=5,-,m~A~p~.~p ___ B=P=M~.~15~/1=~~.D~2~8 __ 
5V +12V, +230 mA 130 rnA 11650 rnA 0.02% 1 0.02% 0.01% I °C 35 mV p-p 58 rnA p-p BPS-12J230-0S 

-"12:cV~-"-±1::2,,V,-,, +=-2"03",0_"m:cA~ ____ 5",5~m-::AC'./6",9",0_"m:cA__ "'0 .... 02c:·;.:..1'-'0~.0--:2"'% ___ -"0".0'-'1"-"V"c./~"C::-___ 3"'5~m~V:Lp·EP ____ -=2c.4~m~A ... p~.p,--__ B=P=-S:'12/230.D12 
24V ±12V, ±230 rnA 25 mA 1340 rnA 0.02% 1 0.02% 0.01% 1 °C 35 mV p-p 24 rnA p-p BPS-121230-D24 

28V ±12V, +230 rnA'--__ -=2c"C5~m-::A"/3"'0"'0_"m"'A~ __ _'0,,.O..,2"'%~/.,,0.~02"..o/."'. ___ 0~._.01'-'";.:."Ic.".-;C ____ -'"3"5-"m,,V,.tp'!·p _____ --'2"'3'-'m"'ACJP"-·"-p __ --=B"'PS,,·-'1,,21~23",Ooc·D~2",8 
5V ±15V,±190mA 135 mA/1700 rnA 0.02%10.02% O.Ol%/OC 35mVp-p 60 rnA p-p BPS-15/190-DS 

12V ±15V, ± 190 rnA 55 rnA 1710 rnA 0.02<'10 1 0.02% 0.01% 1 °C 35 mV p-p 25 rnA p-p BPS-1S/190-D12 
24V ±15V'-',±~1=9~0~m~A~--~3~0~m~A~/3=5~0~m~A'----~0=.0=2%=.~/~0.~02=o/.7.---0~.0~1=O/'~./~"~C----~3~5~m~V~p~.p~---2=5~m~A~p~·~P--~B~P~S'~1~~~19=O~.D=2=4--

--,,26~V~~±1=5~V~, ±~1~9~0~m~A'----~2':-5~m~A~/3~0::'0~m~A'----~0=.0::'2%~.":/~0.~02~o/.7. ___ 0~.0=_1~%:c/,-;"~C----~3~5~m~V~p~·Pc.. 24 rnA p-p BPS-1S/190-02B 
48V ±15V,+190mA 14mA/180mA 0.02%/0.02% O.Ol%/OC 35 mVp-p 25mAp-p BPS·151190-D4B 

5V ±12V. ±420 rnA 980 rnA 14000 rnA 0.05% I 0.05% 0.02% I °C 50 mV p-p 120 rnA p-p BPM-12/420·DS 
12V +12V, +420 rnA 340 rnA 11530 rnA 0.05% 1 0.05% 0.02% 1 °C 50 mV p-p 46 mA p-p BPM-12/420-012 
24V .t12V, +420 rnA 175 rnA 1760 rnA 0.05% 1 0.05% 0.02% 1 cC 50 mV p-p 23 rnA p-p BPM-12/420-D24 
28V ±12V, + 420 rnA 130 rnA 1650 rnA 0.05% 1 0.05% 0.02% I °C 50 mV p-p 20 rnA p-p BPM-12/42()"028 

5V ±15V, +412 rnA 260 mA 13700 rnA 0.02% I 0.02% 0.01% I °C 35 mV p-p 130 rnA p-p BPS~lS/412-DS 

---:e12"V,---=.+1",5"V,-" +o:4"'1"'2"'m"'A'--__ 1c:1-,oo"m"'Acc/l::5"'9_.0 "'m"'A __ -"O".O"'2'l"'V."/O"'.O"'2%:"'-___ O,c.:'-Ol"o/."'. 1c.""'C____ 35 mV p-p'--__ ~5"'4"'m"'A'-'p"'·p'-__ "B"PS,_:.,,1: 5I412-D12 

~24=V~~±1=5~V~,±~4=1~2~m~A'----~5~5~m~A~/7=7~0~m~A'----~0=.0=2'l=~":/~0.~02=o/.~"---0~.~01=%~./~"~C----~3~5~m~V~p~·P~--~3=6~mA~p.~p--~B=P=S~.1=5~~~12~.~D2=4c--
28V ±15V,±412mA 45mA/660rnA 0.02%/0.02% O.Ol%/OC 35mVp-p 39 rnA p-p BPS-1S/412-02B 

For Immediate Assistance, Dial 1·800-233-2765 PS-3 



PS-4 

1W -10W AC/DC SUPPLIES 

OUTPUT RATED OUTPUT VOLTAGE LINE LOAD OUTPUT OUTPUT 

VOLTAGE CURRENT ACCURACY REGULATION REGULATION RIPPLE (MAX) IMPEDANCE 
MODEL 

5V de 250 rnA 1.0% 0.05% 0.1% 1 mV RMS ___ -"°:.:.°::5'::c, _____ U.:,P:::M-=-S,,12::50=-__ _ 

5V de 500 rnA 1.0% 0.05% 0.1% 1 mV RMS o.osn UPM-5/500 

5V de 1000 rnA 1.0% 0.05% 0.1% 1 mV RMS a.01U UPM-5/1000 

:~ :~ ~~~~ :~ ~:~~: ~.~:~ ~:~!:o ~ ~~ ~~~ ~:~~c::~''-n----'~~:=:"-:5=S;='~~~~7~B=----
±5V de ±250 rnA 1.0% 0:05°/: ----='0.C-p=y,------C1 mV RMS O.OSH BPM·5/250 
±5V de ±SOO m-A:----c1"".0:;c%'------.::0.-.::05"''''O-,-------;0'"'.1c;'I<7-, ----:-1 ccmC;VCOR;7M"'SC------O:O."'03""""'-- BPM-5/500 

+12Vdc ±100mA 2.0% 0.02% 0.05% 2mVRMS D.l0n BPM-12/10D 

___ ±c.:12:cV--'d::cc __ ---"±=2~00"'m"'A"----lc:.O:c%=-----::O.02% 0.05% 2 mV RMS o.osn BPM-12/200 
±15V de ±60 rnA 1.0% 0.02% 0.05% 2 mV RMS O.20n BPM·15/60 

±15Vdc +10Dm"'A,:-__ .-:.1.0% ___ ~~g~?. ___ . 0.05% 2mVRMS a.l0n BPM·15/100 

±15V de ±20Q rnA 1.0% 0.02% 0.05% 2 mV RMS O.OSn. BPM·15/200 ------------------
+15V de ±300 mA 1.0% 0.02% 0.05% 2 mV RMS 0.03n BPM-15/300 

±12/5V de ±100 /500 mA 

~2/5V dc ___ ±150 !...!QOO mA __ .. _._~~~.~.~ 0.02% I 0.OM~~ __ ~2.5% / 0.1% ~ mV ~~~:!Q / O.OSU __ ._ .. _~~~~.2~~~-5/1000 
+15/5Vde ±100/S00mA 1.0% 0.02%/0.05% 0.05%/0.1% 2mV/l mVRMS 0.10 I O.OS!:l TPM-15/100-5/500 

±15/5V de _~.~OOO rnA __ ~~I~==-~.==~~-oJ}2~lo7o.05~~·_.~-OJ>50/o / 0.1%~--2mv/l mV R·MS-O~/-O.05Q -TPM~~5I150~5!~O~ __ 

CHASSIS MOUNT AC/DC SUPPLIES 

OUTPUT RATED OUTPUT VOLTAGE 

VOLTAGE CURRENT ACCURACY -------
5Vde 250mA 1.0% 

5Vde SOOmA 1.0% 
5Vde 1000 mA 1.0% 

- ._---------------
5V de 2000 mA 1.0% 

LlNEILOAD OUTPUT OUTPUT 

REGULATION RIPPLE (MAX) IMPEDANCE 
MODEL 

0.05% I 0.1% 1 mV poop 0.Q5n UCM-5f250 

0"'.0"'5"'%:.:1.::0:.:_1"'%'---_---'-1 "'m'-'v-"p--'_p'---_-_-_---::-.::0--::.-.::0-=:5;c;l~'--·UiCM-SISOO 
0.05% / 0.1% 1 mV poop O.OH} UCM-5/1000 
0.05%/0.1% 1 mVp-p -'-'-M~-tJCM:5!2000 ------

±15V de ±60mA 1.0% 
±15V de ±100 mA . 1.0% __ 

----=~c_7'----=="--------""~---=0"'-0:::2,,%'-'I.::O-:::05::,'I<:::,--=-2 ",m""V poop 0.20Q BCM-15/60 
___ ~q2%/0.05~. __ 2_mVp-p ___ ~!.9~! .. ___ BCM-15/100 _. ____ ._ .. _ .. _ ------------

±15V de +200 rnA 1.0% .. _~?~LQ.05o/~ __ ~~__ 0.05n BCM-15/200' 
±15V de ±300 mA 1.0% 0.02% I 0.05% 2 mV poop 0_05<> ___ B_C_M_-_1S_13_00 _______ _ 

HIGH EFFICIENCY AC/DC SUPPLIES 

OUTPUT RATED OUTPUT VOLTAGE LINE/lOAD OUTPUT OUTPUT 
MODEL 

VOLTAGE CURRENT ACCURACY REGULATION RIPPLE (MAX) IMPEDANCE 

5Vde 5000 rnA 80% 0.05%/0.1% 50 mV pop 0_002<> USM-5IS 

5Vde 5000 mA 80% 0.05%1o_1% 50 mV poop 0_002<> _ USC-SIS 

HIGH VOLTAGE MODULES 

OUTPUT RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OUTPUT 
MODEL 

VOLTAGE CURRENT ACCURACY REGULATION RIPPLE (MAX) IMPEDANCE 

±120Vde ___ 25mA 1.0% 0.05%/0.2% 10 mVRMS s.on BPM-12012S 

±150V de 20 mA 1.0% 0.05%/0.2% 10mVRMS 5.0n BPM-1S0120 

+180V de l6mA 1.0% 0.05%/0.2% 10 rnVRMS 5.0n BPM-180116 

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194fTEL (508) 339-3000fTLX 174388/FAX (508) 339-6356 



VOLTAGE CALIBRATORS 

MODEL OUTPUT SETTABLE ACCURACY SOURCEISINK DISPLAY POWER CASEI 
RANGE INCREMENTS CURRENT MOUNTING 

± 1.2000 100 fJoV 
9V Battery or 5.75 X 3.60 X 1.29 in 41/2 DIGIT 115VAC DVC-350A or or 0.015% 20 rnA 

LCD Adaptor (146 X 91 X 33 rnrn) 
±12.000 1 rnV (optional) HAND HELD 

41/2 DIGIT 100 VAC (J) 
5.59 X 2.11 X 5.78 DVC-8500 ±19.999 1 rnV 0.005% 25 rnA MECHANICAL 115 VAC (A) (142 X 54 X 147 rnrn) 230 VAC (E) 

For Immediate Assistance. Dial 1-800-233-2765 DVC-1 



DIGITAL PANEL METERS 

Model Power Std. Input Case Features 

OM-3l00l-l +5Vdc ±2Vdc B Short Depth Case 

DM3l00N-l +5Vdc ±2Vdc A Provisions for 4-20 mA input 

DM-3l0l·l +5Vdc j;2Vdc A High Intensity Display 

3.5 Digit LED OM3l03-l +5Vdc ±2Vdc B High Intensity Display 

OM-3l-l +5Vdc ±2Vdc low Cost· Uncased 

OM-3l00B-l 1151230VAC ±2Vdc B Short Depth Case 

OM3l04-l 1t51230VAC ±2Vdc B High Intensity Display 

OM-9llS-l 1t51230VAC ±2Vdc C NEMA 12 (Vibration Std) 

OM-4l01N-l +SVdc ±2Vdc A High Intensity Display 

OM-9200-l +SVdc ±2Vdc C NEMA 12 (Vibration Standard) 

OM-4l00D-l +SVdc ±2Vdc A High Speed Sampling SeriallParallelBCD Output 

4.5 Digit LED OM-4l01D-l +SVdc ±2Vdc A High Intensity Display SeriaVParaliel BCD Output 

OM-4l0ll-l +SVdc ±2Vdc B Serial BCD Output 

OM-4200-l +5Vdc ±2Vdc A Serial BCD Output 

OM-921S-l ll51230VAC ±2Vdc C NEMA 12 (Vibration) 

OM-3l00U-l +519Vdc ±2Vdc A Units Display (Batt. Pwr.) 

OM-3l00X-l +519Vdc ±2Vdc B Battery Powered 

3.5 Digit LCD OM-3l02A +SVdc ±2Vdc A Units Display Autoranging (200 mV • 200V) 

OM-lX3-l +SVdc ±2Vdc Low Cost - Uncased 

OM-3l00U2 1l5VAC ±2Vdc A Units Display 

4.5 Digit LCD OM-4l05-l +5Vdc ±2Vdc A Serial BCD OUT (Batt. Pwr.) 

Other Digital OBM-20 +5Vdc Adjustable A 20 Segment LED Bar Graph wi TTL Outputs 
Panel Products PG-6 +5Vdc B 10 MHz CounterlTimer 

NOTE: Input range kits are available for all OM·31 00, 4100, and 9000 Series DPMs 

DPM-1 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1l94ITEL (508) 339-3000rrLX174388/FAX (508) 339-6356 



3.5 DIGIT, MINIATURE VOLTAGE METERS 

Model Power Std. Input Case Features 

Encapsulated (Plastic). 24-pin DDIP OMH-30PC-O 

OMH-30PC-l 

+5Vdc 

+5Vdc 

±200 mV 

±2Vdc 

±20Vdc 

E 

E 

E 

-_ .. --- ----------- .-~---

Encapsulated (Plastic). 24-pin DDIP 

OMH-30PC-2 +5Vdc Encapsulated (Plastic). 24-pin DDIP 

NEW 

Self-Contained 

3.5 Digit LED 

Ultra-Miniature 

---._------" -- .. - ._---- -._--- _._-- ------_ .. __ .- -------.--------~-.. -
OMH-30MM-O +5Vdc ±200mV E 

OMH-30MM-l +5Vdc ±2Vdc E 

OMH-30MM-2 +5Vdc ±20Vdc E 

OMS-30PC-O-RL +5Vdc ±200mV F 

OMS-30PC-I-RL +5Vdc ±2Vdc F 

OMS-30PC-2-RL +5Vdc ±20Vdc F 

OMS-30PC-O-RS +5Vdc ±200mV F 

OMS-30PC-I-RS +5Vdc ±2Vdc F 

OMS-30PC-2-RS +5Vdc ±20Vdc F 

OMS-30PC-O-RH +5Vdc ±200mV F 
---

OMS-30PC-I-RH +5Vdc ±2Vdc F 

OMS-30PC-2-RH +5Vdc ±20Vdc F 
-OMS-30P:;OC-;-O'"'-G"'L---+5Vdc ±200mV F 

OMS-30':;P~C~-:;-I-~G:;-L---+-;5;;V;cd-c--- ±2Vdc F 

OMS-30PC-2-GL +5Vdc ±20Vdc F 

Hermetically Sealed, Quartz window, 
Ceramic 24·pin DDIP. 
MIL-D-87157 Temperature Range 

Sealed. Plastic Case. 

Low Intensity RED Display 

Sealed, Plastic Case, 

Standard Intensity RED DISPLAY 

Sealed, Plastic Case, 

High Intensity RED DISPLAY 

------------

Sealed, Plastic Case, 

Low Intensity GREEN DISPLAY 

NEW 

Self-Contained 

Single-Piece 

3.5 Digit LED --:~--:--~C--C-:------C-'------:----------------
OMS-30PC-O-GS +5Vdc ±200mV F 

Sealed, Plastic Case, 
OMS-30PC-I-GS +5Vdc ±2Vdc F 

F 
Standard Intensity GREEN DISPLAY 

OMS-30PC-2-GS +5Vdc ±20Vdc -----------
OMS-30Pe-O-BS +5Vdc ±200mV F 

Sealed, Plastic Case, 
F 

-----------
OMS-30PC-I-BS +5Vdc ±2Vdc 

OMS-30PC-2-BS +5Vdc ±20Vdc F 
Standard Intensity BLUE DISPLAY 

OMs-30PC-O-YS +5Vdc ±200mV F 
Sealed, Plastic Case, 

F 
Standard Intensity YELLOW DISPLAY 

F 

OMS-30Pe-I-YS +5Vdc ±2Vdc 

OMS-30PC-2-YS +5Vdc ±20Vdc 

OMS-30PC-O-OH +5Vdc ±200mV F 
OMS-30PC-I-OH -+-=5""V;-:dc----±-=-2V'"'d7c----=---F 

Sealed. Plastic Case, 

OMs-30PC-2-0H +5Vdc ±20Vdc F 
High Intensity ORANGE DISPLAY 

CASE SIZES 
A 2.53'W x 3.34"0 x 0.94"H (64 x 85 x 24 mm) 
B 3.00"W x 2.15"0 x 1.76"H (76 x 55 x 45 mm) 
C 3.60"W x 3.57"0 x 1.67"H (91 x 91 x 42 mm) 
o 1.89"W x 1.22:0 x 0.94"H (48 x 31 x 24 mm) 
E 1.29"W x 0.25"0 x 0.80"H (33 x 6 x 20 mm) 
f 2.19"W x 0.54"0 x 0.95"H (55 x 14 x 24 mm) 

For Immediate Assistance, Dial 1-800-233-2765 DPM-2 



PM-1 

PROCESS MONITORS/CONTROLLERS 

DATEL designs and manufactures a complete line of 

Process Monitors/Controllers supporting Thermocouples, 
RTDs, Strain Gages, and Voltage/Current signal inputs. 

These low cost units contain such features as built-in RS-

232 serial port (RS-422/485 optional), user-selectable 

setpoint outputs (up to 4 discrete and 1 optional Analog), 

built-in configuration and setup command set, fully 

isolated inputs (to 1500 Volts, typ.) and a six-character, 

14-segment vacuum fluorescent display (blue-green). 

Each model may be configured and operated from either 

the front panel or via the serial port. For reliability, 

accuracy, and low price, DATEL's PM-5000 series 
Process Monitors/Controllers are simply the best. 

PM-50 0-1 

5 
6 
7_ 
8 

o 

o 

o 

INPUTS 

Thermocouple types J, K, T, S, B, E, N,R 
RTDlThermistor 

Strain Gage 

Voltage/Current 

COMMUNICATIONS MODE 
RS-232-C (Standard) 
RS-422/485 

ANALOG INPUT 
None 

One output (0 - 10V/4-20 mAl 

POWER 
A 115 VAC 

E 230 VAC 

J 100VAC 

D ±5 Vdc 

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194ITEL (508) 339-3000ITLX 174388/FAX (508) 339-6356 



PANEL MOUNT THERMAL PRINTERS 

Model Columns 

DPP-Q7 

APP-20A1 20 

APP-20D1 20 
-----~------.---

Input 
Interface 

BCD 

Parallel 

Parallel 

_A_P_P_-A_2_0_A_2_1 ___ 2_0 __ RS-232/20 mA loop 

Power 
(Note 1) 

115/230 VAC 

115/230 VAC 

+12 Vdc 

115/230 VAC 

Character Set 

Numeric 
(decimal or hex) 

plus sign 

96 char ASCII 

96 char ASCII 

96 char ASCII 

Case 

A 

A 

A 

A 

APP-A20D21 20 RS-232/20 mA loop +12 Vdc 96 char ASCII A 
._---------------

APP-20A3 20 IEEE-488 115/230 VAC 96 char ASCII A 
---~--- .----------------------.... _--- ----

MPP-20A 20 RS-232/Parallel 115VAC 127 char ASCII A 

MPP-20D 20 RS-232/Parallel +12 Vdc 127 char ASCII A 

230 VAC 127 char ASCII A 

Special Features 

Simple DATEL DPM interface 

Inverted, tall character options 

Inverted, tall character options 

Inverted, tall, condensed 
character options 

Inverted, tall character options 

Inverted, tall, enhanced 
character options 

MPP-20E 

APP-48Al 

APP-48A2 

20 

48 

48 

RS-232/Parallel 

Parallel 

RS-232 

---------------------------_ .. 
115 VAC 192 char ASCII B Inverted character options 

115/230 VAC 192 char ASCII B Inverted character options 

APP-48D2 48 RS-232 + 12 Vdc 192 char ASCII B Inverted character options 
------.-~- ... ---_. __ ._-----------_._-------------------_._---------------------

APP-48A3 48 IEEE-488 115/230 VAC 192 char ASCII B Inverted character options 
----------

APP-48D3 192 char ASCII IEEE-488 48 +12 Vdc 

APP-M20A1 96 char ASCII 20 Parallel 115/230 VAC 

APP-M20A21 96 char ASCII 20 RS-232 115/230 VAC 
-=A-=P-=P-=_Mcc2:c:O-=D-=2-:-1---::-------:::::-c=--------,-c-:-c-c-------,9cc-6 char ASCII 20 RS-232 +12 Vdc 

NEW 
GPP-42 

48 

48 

42 

Parallel 

RS-232 

SerialiParaliel 

+12 Vdc 

+12 Vdc 

115/230 VAC 
(50/60 Hz) 256 char ASCII 

B 

C 

Inverted character options 

__ -::C__ Hardened for shock, vibration 
C and humidity (mobile) 

D 

D 

E 

8 International Character Sets 
High Res Graphics, 200 Line 
Buffer CUSTOM 
CHARACTERS AVAILABLE 

NOTE 1. 100 VAC versions available for most models ("J" version); European line cords also available ("E" version). Consult factory. 

CASES 
A = 4.44"W x 2,76"H x 8.00"D 
B = 8.20"W x 2.84"H x 8.14"D 
C = 5.36"W x 3.74"H x 8.00"D (Including mobile-mount brackets) 
D = 9.25"W x 3.25"H x 1 0.44"D (Including mobile-mount brackets) 
E = 8.20"W x 2.84"H x 10.50"D 

For Immediate Assistance, Dial 1-800-233-2765 TP-1 



MULTIBUS I BOARDS 

AID AID In/Out D/A D/A 
Model Channels Resolution AID Speed PGA Ranges Channels Resolution Notes 

ST-702 80 Isolated 13 Bits 33ms x50, xlOO 5V None Direct thermocouple 
I KV Down 10 50 mV connections, on board 

linearize and CJC 

ST-711 32S/16D 12 Bits 20 ~s xl to xl K 5V,IOV 2 (732) 12 Bits On board start timer, 
ST-732 Software Down to 50 mV Interrupt 

ST-703 None 2.5V to 10V 41solaled 12 Bits 350V Isolation per channel 
41020mA 

ST-724 None 5V,IOV 4 12 Bits 
41020mA 

ST-728 None 5V,IOV 40r8 12 Bits 
41020mA 

ST-716 None 5V,IOV 40r8 16 Bits 

ST-705 80 13 Bits 33 ms xl to x200 4V None RS-232 subsystem and 
Down 10 20 mV CPU, Direct thermocouple 

connection, linearize, CJC 

ST-519 TTL TTL 72 TTL lines, In/Out, 
discrete I/O Interrupt 

PCI AT AID-DI A BOARDS 

A/D AID AID Prog. Gain In/Out D/A D/A 
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes 

PC·414A 
4 SE w/simul 

12 Bits 1.5 MHz xlorxlO 
5V,IOV, 12 Bits 

sampling IV 

PC·414B 4SE 14 Bits 500 KHz 5V,IOV 12 Bils 
4K-sample FIFO 
memory, analog trigger, 

PC-414C 4SE 12 Bits I MHz 5V,IOV 12 Bits parallel data port, 
counter/timer, DMA 

PC-414D I SE 12 Bits 4 MHz tv 12 Bits Veclored interrupl 

PC·414E 16SE 12 Bits 400 KHz xl to xlOO 10Vto 100 mV 12 Bits 

PC-430A 
4SEw/simul 

12 Bits 1.5MHz xl or xlO 5V,IOV, None sampling tv Local 32 MHZ 320C30 

PC-430B 4SE 14 Bits 500 KHz 5V,IOV None 
DSP, 512K memory,DMA 
Fast "no prgmg" 

PC-43OC 4SE 12 Bits I MHz 5V,IOV None command executive, 
DSP library, 

PC-430D I SE 12 Bits 4 MHz tv None Vectored interrupt 

PC·430E 16SE 12 Bits 400 KHz xl to xlOO 10Vto 100 mV None 

PC-462 
4 Monitor 

12 Bits o to ±15V 2 Isolated, 
12 Bits Programmable power DAC Channels 25 KHz 

or5V, lOW Vor I mode 

IIOB-1 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194fTEL (508) 339-3000fTLX 174388/FAX (508) 339-6356 



VMEBUS AID - DIA BOARDS 

Model 

DVME-601A 

DVME-601B 

DVME-601C 

DVME-601D 

DVME-601E 

DVME-611/612A 

DVME-611/612B 

DVME-611/612C 

DVME-611/612D 

DVME-611/612E 

DVME-611/612F 

DVME-613 

DVME-624 

DVME-626 

DVME-628 

DVME-641 

DVME-643 

DVME-64S 

DVME-614A 

DVME-614B 

DVME-614C 

DVME-614D 

DVME-614E 

DVME-630A 

DVME-630B 

DVME-63OC 

DVME-630D 

DVME-630E 

DVME-622 

DVME-621 

AID 
Channels 

16S/8 D 
Expandable 

t02S6 

32S/16D 
Expandable 

t02S6 

16S/8D 
Isolated 

500V 

None 

None 

None 

32 S/16 D 

8D Isolated 

16 S/8D 

4Simul.S/H 

4S 

4S 

1 S 

16S 

4Simul. S/H 

4S 

4S 

1 S 

16S 

None 

None 

AID AID 
Resolution Speed 

12 Bits 20 ~s 

12 Bits 4 ~s 

16 Bits 3S~s 

16 Bits , 400ms 

12 Bits 2~s 

12 Bits 20 ~s 

12 Bits 4 ~s 

16 Bits 3S ~s 

16 Bits 400 ms 

12 Bits 2 ~s 

14 Bits 4 ~s 

12-14-16 
Bits 

40 ~s 

--- ---

--- ---

--- ---

SlaveMUX 6 ~s 
board Settling 

SlaveMUX 2.Sms 
board Settling 

SlaveMUX 6 ~s 
board Settling 

12 Bits 1.SMHz 

14 Bits SOO KHz 

12 Bits 1 MHz 

12 Bits 4MHz 

12 Bits 400 KHz 

12 Bits t.S MHz 

14 Bits SOO KHz 

12 Bits 1 MHz 

12 Bits 4MHz 

12 Bits 400 KHz 

--- ---

--- ---

For Immediate Assistance, Dial 1-800-233-2765 

Prog. Gain 
Amplifier 

x1 tox1K 

x1 to x128 
Software 
Pgmble 

x1 tox100 

---

---

---

---

xSO, x100 

---

x1 or x10 

---

x1 to x100 

x10rx10 

---

x1 to x100 

---

---

InlOut 
Ranges 

S,10V 
down to SO mV 

SV,10V 
down to SO mV 

SV,10V 
down to SO mV 

2.S to 10V 
4t020mA 

SV,10V 

2.S to 10V 
4t020mA 

SV,10V 
4t020mA 

SV 
Down to SO mV 

SV,10V 

W, SV, 10V 

SV,10V 

SV,10V 

SV,10V 

1, S, 10V, 100mV 

1V, SV, 10V 

SV,10V 

SV,10V 

SV,10V 

1, S, 10V, 100mV 

SV,10V 

SV,10V 
@100mA 
or 160mA 

D/A D/A 
Channels Resolution Notes 

68010CPU 
2S6Kmemory 

None _.- RS-232, S TTL 1/0 
CounterlTimers 
"No prgmg" Command Exec. 
Vectored interrupt 

2 (612) 12 Bits Short 110 
SA:16, SD:16 
Vectored interrupt 

8 In/8 Out TTL, 
None --- SA:24,SD:16 

Start timer, interrupt 

4 Isolated 12 Bits SA:16,SD:16 
3S0V Isolation 

6 16 Bits SA:16,SD:16 

8 t2Bits SA:16, SD:16 

--- --- Slave input expander 
t0601,611,612 

--- --- Slave input expander 
t0601,611,612 

--- --- Simultaneous Sample/Hold 
Expander to 601, 611, 612 

4K-sample FIFO memory 
Analog trigger 

1 12 Bits 
Paraliel data port 
Sample counter/timer 
Simultaneous sampling 
Vectored interrupt 

Local 32 MHz 320C30 
DSP, S12 K Memory, 

None --- Fast "no prgmg" command 
Executive, Interrupt 
DSPlibrary 

16Simul. 12 Bits 3 ~s settling per channel 
Update 

Power DAC's, voltage 
4 Isolated 12 Bits or current mode, active 

drivers, SOOV isolation 

1/08-2 



A-I 

HIGH-RELIABILITY PROGRAMS 

DATEL is committed to meeting the demading requirements of military, aerospace, and severe 
environment applications. Toward that end, DATEL offers several options in its quality program. 

OPTION 1 - MIL-STD-883 Class H Compliant Devices 

DATEL Inc. is QUALIFIED by the Defense Electronics Supply Center for the manufacture of se­
lected hybrid microcircuits in FULL COMPLIANCE with Military Specification MIL-H-38534 (Hy­
brid Microcircuits), FSC 5962, and MIL-STD-1772 SECTION B. 

The accompanying chart gives a concise overview of MIL-STD-883 screening requirements and 
their implications for DATEL customers. 

TEST METHOD PURPOSE 

Internal Visual Method 2017 Eliminates devices with potential for failure un-
(Precap) der mechanical, electrical, or thermal stress. 

Stabilization MethQd 1008, Eliminates device failure due to storage at ele-
Bake Test Condition C, 24 hrs. at 150°C vated temperatures. 

Temperature Method 1010, Determines resistance of device to sudden ex-
Cycling Test Condition C, -65 to 150°C posure to extreme temperature changes. Re-

moves potential failures due to thermal stress 
on bonds, etc. 

Constant Method 2001, Eliminates potential failures due to structural or 
Acceleration Test Condition A, Y AXIS, 5 kg. mechanical weakness not detected in shock or 

vibration test. 

Burn-in Test Method 1015, Stresses devices at temperature in order to 
Test Condition B, 160 hrs. at +125 °C eliminate infant mortality failures. 

PDA10% Static Tests performed at +25 °C Percent defective allowable - Rejects lots with 
static test failures greater than 10%. 

Final Electrical Performed at +25 °C and at max. and Verifies that device still meets specified data 
Test min. operating temperatures sheet parameters. 

Seal Fine Method 1014, Insures hermeticity of device package. Elimi-
and Gross Test Condition A (fine), 1 x 10·7 ccl nates degradation due to absorption of water 

Sec. for volume of ~0.5 to <1.0 cm3 vapor or other contaminants. 
and 5 x 10-8 cclSec. for volume of 
~1.0 to <10.0 cm3. Test Condition C 
(gross) 

External Visual Method 2009 Insures that materials, design, construction, 
marking, and workmanship conform with appli-
cable procurement documentation. 
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MIL-STD-883 compliancy also requires that complete documentation be available to support the 
product. An analysis of the design along with element and package evaluations are performed 
to ensure a high quality product. The manufacturing process is also stringently controlled in or­
der to obtain the high quality level. 

Initial qualification requires passing the MIL-STD-883 test for groups A, B, C, and D. After initial 
qualification, groups A & B are tested for all lots. Group C is tested initially and to qualify any 
product changes which may occur. Group 0 testing is also performed initially and at intervals 
not exceeding 6 months for future lots. 

MIL·STD·883 PRODUCTS 

ANALOG· TO-DIGITAL CONVERTERS· 

MODEL NO. RESOLUTION CONVERSION TIME LlNEARlTY 

ADC-HZ12B/883B 12 Bits 8f.lSec ±1/2 LSB 
ADC-HX12B/883B 12 Bits 20 f.lSec ±1/2 LSB 
ADC-816/883B 10 Bits 800 nSec ±1/2 LSB 
ADC-511/883B 12 Bits 1 f.lSec ±3/4 LSB 
ADC-228/883B 8 Bits 4 nSec ±1/2 LSB 
ADC-208/883B 8 Bits 50 nSec ±1.5 LSB 
ADC-207/883B 7 Bits 50 nSec ±1 LSB 
ADS-111/883B 12 Bits 500 KHz ±3/4 LSB 

DIGITAL-TO-ANALOG CONVERTERS 

MODEL NO. RESOLUTION SETTLING TIME LINEARITY 

DAC-HZ12B/883B 12 Bits 31lSec ±1/2 LSB 
DAC-HP16B/883B 16 Bits 151lSec ±2 LSB 
DAC-HK12B/883B 12 Bits 3f.lSec ±1/2 LSB 
DAC-HF12/883B 12 Bits 50 nSec ±1/2 LSB 
DAC-HF10/883B 10 Bits 25 nSec ±1/2 LSB 
DAC-HF8/883B 8 Bits 25 nSec ±1/2 LSB 

DATA ACQUISITION SUBSYSTEMS 

MODEL NO. RESOLUTION INPUT CHANNELS THROUGHPUT 

HDAS-76/883B 12 Bits 4 Diff. 75 KHz 
HDAS-75/883B 12 Bits 8SE 75KHz 
HDAS-16/883B 12 Bits 16SE 50KHz 
HDAS-8/883B 12 Bits 8 Diff. 50 KHz 

MULTIPLEXERS 

MODEL NO. CHANNELS SETTLING TIME ACCESS TIME 

MX-826/883B 8SE 200 nSec 70 nSec 

SAMPLE-AND-HOLD AMPLIFIERS 

MODEL NO. LINEARITY ACOUISITON TIME BANDWIDTH 

SHM-4860/883B 0.01% 200 nSec 16.MHz 

For Immediate Assistance, Dial 1-800-233-2765 A-2 



OPTION 2 - DATEL QL SCREENING PROGRAM 

TEST TEST CONDITION PURPOSE 

Internal Visual Test Method 2017 Eliminate visual defects prior to seal 
(100% Precap) 

Stabilization Bake TM 1 008,Condition C 24 hours at + 150 DC Eliminates failures due to high temp storage 
100% (Optional if TM 1030 is used) 

Temperature Cycling, 100% TM 1010, Condition C -65 to + 150 DC, 10 cycles Eliminates failures due to mechanical weakness 

100% Constant Acceleration TM 2001, Condition A Yl Axis, 5000 G Eliminates failures due to mechanical weakness 

100% Burn-in Static burn-in 160 hrs. at +125 DC Eliminates failures due to infant mortality 
(Similar to TM 1015 or TM 1030) 

100% Final Electrical Performed at +25 DC, TMIN, and TMAX operating Verifies that devices meet speicifications over 
Test temperatures temperature range 

100% Fine and Gross Test Method 1014 Condition A (fine) Insures hermeticity for high humidity 
Leak 5 x 10.7 cc/Sec. Condition C (gross) environments 

100% External Visual Test Method 2009 Insures proper marking, construction, 
workmanship 

·QL PRODUCTS 

SAMPLE-HOLD AMPLIFIERS 

MODEL NO. 

SHM-45MM-QL 
SHM-4860MM-QL 
SHM-6MM-QL 
SHM-HUMM-QL 

LINEARITY 

0.01% 
0.01% 
0.02% 
0.1% 

ACQUISITION TIME 

200 nSec. 
200 nSec. 

2j.!Sec. 
25 nSec. 

HOLD MODE 
DROOP 

0.5 j.!V/j.!Sec. 
0.5 j.!V/j.!Sec. 
10 j.!V/j.!Sec. 
50 j.!V/j.!Sec. 

A-3 

MODEL NO. 

AM-500MM-QL 
AM-1435MM-QL 

MODEL NO. 

HDAS-16MM-QL 

OPERATrONAL AMPLIFIERS 

INPUT 
OFFSET 

VOLTAGE 

3mV 
5mV 

GAIN 
BANDWIDTH 

130 MHz 
1000 MHz 

OUTPUT 

+10V at 50 mA 
+ 7Vat 14 mA 

DATA ACQUISITION SUBSYSTEMS 

RESOLUTION INPUT CHANNELS THROUGHPUT 

12 Bits 16 Single-Ended 50 KHz 
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MODEL NO. 

ADC-S17 AMM-QL 
ADC-HX12BMM-QL 
ADC-HC12BMM-QL 
ADC-S15MM-QL 
ADC-S25MM-QL 

ANALOG-TO-DIGITAL CONVERTERS 

RESOLUTION 

12 Bits 
12 Bits 
12 Bits 
S Bits 
S Bits 

CONVERSION TIME 

2 ~Sec. 
20 ~Sec. 
300~Sec. 
700 nSec. 

1 ~Sec. 

LINEARITY 

± 1 LSB 
± 1/2 LSB 
± 1/2 LSB 
± 1/2 LSB 
± 1/2 LSB 

SAMPLING ANALOG-TO-DIGITAL CONVERTERS 

MODEL NO. 

ADC-HS12BMM-QL 

RESOLUTION 

12 Bits 

SPEED 

66 KHz 

DIGITAL-TO-ANALOG CONVERTERS 

MODEL NO. 

DAC-HP16BMM-QL 
DAC-HF12BMM-QL 
DAC-HK12BMM-QL . 
DAC-HZ12BMM-QL 
DAC-HF10BMM-QL 
DAC-HFSBMM-QL 

For Immediate Assistance. DiaI1-S00-233-2765 

RESOLUTION 

16 Bits 
12 Bits 
12 Bits 
12 Bits 
10 Bits 
10 Bits 

SETILING TIME 

15 ~Sec. 
50 nSec. 
3 ~Sec. 
3 ~Sec. 
25 nSec. 
25 nSec. 

LINEARITY 

± 112 LSB 

LINEARITY 

±2 LSB 
± 1/2 LSB 
± 112 LSB 
± 1/2 LSB 
± 1/2 LSB 
± 1/2 LSB 
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OPTION 3 - 859000 PROGRAM 

DATEL also has a BS9000 program in compliance with British Standards for high reliability devices. BS9000 is the United 
Kingdom's national system for the independent inspection approval and surveillance of manufacturers, distributors and test la­
boratories in the electronic component industry. 

The accompanying product flow gives an overview of the BS9000 products through screening and quality conformance 
inspection. 

8S9000 Screening Requirements 

I 
Production batch formed I Fine and gross leak tests I BS 9400 1.2.6.14 

I 
Screening Level B I Electrical tests at 25°C as per I 

subgroups A1 (a) (1), and A2 

Pre-cap Inspection I 
BS 9400 1.2.10 Level B 

~ 
Burn-in Screen 
BS 9400 1.2.9.2 

High temperature storage 
160 hr. minimum at 125 

BS 9400 1.2.6.3 150°C l 
for 24 hours I Inspection Lot Formed 

I I 
Rapid change of temperature I Sample Test to groups 

BS 9400 1.2.6.13 10 cycles A,B,C as appropriate 

-65°C to +150 °C 

I 
Acceleration steady state 

BS 94001.2.6.9 
294000 m/Sec.'direction Y1 

859000 PRODUCTS 

ANALOG· TO·DIGITAL CONVERTERS 

MODEL NO. 

ADC-208MM-BS9400-G0140 
ADC-303MM-BS9400-G0106 
ADC-303JM-BS9400-G0106 
Al')C-304MM-B29400-G0177 

RESOLUTION CONVERSION TIME LINEARITY 

8 BITS 
8 BITS 
8 BITS 
8 BITS 

66 riSec 
10 nSec 
10nSec 
50 nSec 

±21/2 LSB 
±3/4 LSB 
±3/4 LSB 
±1/2 LSB 

I 
I 

I 

Parts qualified to the BS9000 specification have a quality level equivalent to MIL-M-38510 giving a 
quality factor of 1. 
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DESC STANDARD MILITARY DRAWING PROGRAM 

The Standard Military Drawing (SMD) program is a program administered by the Defense Elec­
tronics Supply Center (DESC) in Dayton, Ohio. Under this program a certified MIL-STD-1772 
manufacturer, such as DATEL Inc., may supply a hybrid device using one government controlled 
Source Control Drawing (SCD). This saves both the customer and supplier time and effort. 

DATEL Inc. is an active participant in the DESC SMD program. At publication time the following 
DESC Dreawing numbers have been assigned and are approved or are pending approval. Please 
contact DATEL Inc. for current status and future SMD compliant products. 

DESC DRAWING NUMBER 

5962-BB50B 
5962-8850B 
5962-89528 
5962-B952B 
5962-B9531 
5962-89531 

5962-90857 
5962-89996 
5962-89996 
5962-89996 
5962-BB514 
5962-8B514 

For Immediate Assistance, Dial 1-800-233-2765 

DATEL MODEL NUMBER 

ADC-HX/BB38 
ADC-HZlBB38 
DAC-HK8/8B38 
DAC-HK8-2/8B38 
DAC-HP8/B838 
DAC-HP8-1/BB38 

ADC-20B/8838 (pending) 
DAC-HFB/BB38 (pending) 
DAC-HF10/8B38 (pending) 
DAC-HF12/8838 (pending) 
HDAS-B/BB38 (pending) 
HDAS-16/BB38 (pending) 
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STILL AVAILABLE 

The following older DATEL component products have not been included in this new databook. For new designs the compo­
nent products offered in this databook will provide economically superior performance. For existing designs we at DATEL are 
committed to supplying our older products to our customers for as long as possible and practical. Please contact our Sales 
Department for information regarding price, delivery, and minimum order quantity on any of the following. 

ADC-B500 
ADC-B500-1 
ADC-B505 
ADC-B304 
ADC-ECONOVERTER-EXX-HS 
ADC-EHB1-EXX-HS-BU04 
ADC-EH10Bl 
ADC-EH10B2 
ADC-EH12B2 
ADC-EH12B3 
ADC-EHBBl 
ADC-EHBB2 
ADC-EK10B 
ADC-EK12B 
ADC-EK12DC 
ADC-EK12DM 
ADC-EK12DR 
ADC-EKBB 
ADC-ET10BC 
ADC-ET10BM 
ADC-ET12BC 
ADC-ET12BM 
ADC-ET12BR 
ADC-ETBBC 
ADC-ETBBM 
ADC-E12B4 
ADC-E12D2 
ADC-E12D2-EX 
ADC-E12D3 
ADC-HX12BMM-QL 
ADC-HZ12BMM-QL 
ADC-MCBBC 
ADC-MCBBM 
ADC-149-14B 
ADC-32AC 
ADC-32C, 
ADC-32M 
ADC-33C 
ADC-33M 
ADC-510MC 
ADC-510MM 
ADC-5101 
ADC-574AT 
ADC-574ZA 
ADC-574ZB 
ADC-574ZC 
ADC-674ZA 
ADC-674ZB 
ADC-674ZC 
ADC-7109 
ADC-BOO 
ADC-Bl0MC 
ADC-Bl0MM 
ADC-BllMC 
ADC-BllMM 
ADC-B15MC 
ADC-B15MM 
ADC-B15MM-QL 
ADC-B.16/BB3B 
ADC-B16MC 
ADC-B16MM 
ADC-B17AMC 

ADC-B17AMM 
ADC-B17AMM-QL 
ADC-B25MC 
ADC-B25MM 
ADC-B25MM-QL 
ADC-B26MC 
ADC-B26MM 
ADC-B27AMC 
ADC-B30C 
ADC-B47A 
ADC-B47B 
ADC-B47M 
ADC-B56C 
ADC-B56M 
ADC-BBl 
ADC-974 
ADS-l05MC 
ADS-l06MC 
ADS-125MC 
AM-227 
AM-427-1A 
AM-427-1B 
AM-427-2B 
AM-427-2M 
AM-430A 
AM-430B 
AM-450-2 
AM-450-2M 
AM-452-2 
AM-452-2M 
AM-460-2 
AM-462-2 
AM-464-2 
AM-464-2M 
AM-543MC 
DAC-DG12Bl 
DAC-DG12Bl-EXX-HS-BU04 
DAC-DG12B2 
DAC-DG12B2-EXX-HS 
DAC-HB12B 
DAC-HBBB-EXX 
DAC-HF10BMM-QL 
DAC-HF12BMM-QL 
DAC-HFBBMM-QL 
DAC-Hll0B 
DAC-Hll0B-EXX-HS-BU04 
DAC-HI12B 
DAC-HI-12B-EXX-HS 
DAC-HIBB 
DAC-HIBB-EXX-HS-BU04 
DAC-HK-12BMM-QL 
DAC-HK12BMM-2-QL 
DAC-HP16BMM-QL 
DAC-HP16BMM-l-QL 
DAC-HZ12BMM-QL 
DAC-IC10B 
DAC-IC10BC 
DAC-IC10BM 
DAC-ll0B 
DAC-ll0B-EXX-HS 
DAC-112B 
DAC-112B-EXX-HS-BU04 

DAC-112D 
DAC-UP10BC 
DAC-UPBBC 
DAC-OBBC 
DAC-OBBM 
DAC-OB05MR 
DAC-169-16B 
DAC-169-16D 
DAC-29BB 
DAC-4910B 
DAC-4912D 
DAC-562C 
DAC-562M 
DAC-60BC 
DAC-610C 
DAC-612C 
DAC-7134BL 
DAC-7134UL 
DAC-7523 
DAC-7533 
DAC-7541 
DAC-B30B 
HDAS-16MM-QL 
MDAS-16 
MDAS-BD 
MDAS-940D 
MDAS-940S 
MS-13 
MS-6 
MS-7 
MVD-409 
MX-1606M 
SCM-l00A 
SCM-l00B 
SCM-l0l 
SDAS-BAl 
SDAS-BA2 
SDAS-BA3 
SDAS-BEl 
SHM-IC-l 
SHM-IC-1M 
SHM-LM-2 
SHM-UH 
SHM-UH3 
SHM-2 
SHM-2-EXX-HS-BU04 
SHM-2E 
SHM-2E-EXX-HS 
SHM-5 
SHM-5-EXX-HS-BU04 
VFQ-1C 
VFQ-1R 
VFQ-2C 
VFQ-3C 
VFV-l0K 
VFV-l00K 
VI-7660-1 
VI-7660-2 
VR-1B2A 
VR-1B2B 
VR-1B2C 
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SUBSTITUTION GUIDE FOR DISCONTINUED COMPONENT PRODUCTS 

The following products are no longer available from DATEL. Where applicable, the nearest equivalent DATEL re­
placement is listed. Some of these replacement products are functionally similar only and may not be pin-for-pin 
compatible with the discontinued product. 

Discontinued Model 

ADC-300 
ADC-301 
ADC-302 
ADC-303 
ADC-310 
ADC-508MM 
ADC-515BMC 
ADC-515BMM 
ADC-520MM 
ADC-521MM 
ADC-7109 
ADC-810MM-QL 
ADC-816MM-QL 
ADC-826MM-QL 
ADC-827AMM 
ADC-B300E 
ADC-B301E 
ADC-B302E 
ADC-B303 
ADC-B310E 
ADS-105MM 
ADS-106MM 
ADS-115MC 
ADS-115MM 
ADS-116MC 
ADS-116MM 
ADS-125MM 
ADS-126MC 
ADS-126MM 
ADS-21AC 
ADS-22AC 
AM-100 Series 
AM-200 Series 
AM-427-2A 
AM-453-2C/2M 
AM-460-2M 
AM-7650-1/-2 
DAC-330 
DAC-7134BJ/BKIUJ/UK 
DAC-VR Series 
DAS-952R 
DILS-1,2,3* 
HDAS-8MM-QL 
MS-11* 
MS-12* 
MS-2* 
MS-3* 
MS-4* 
MS-5* 
MS-9* 
SCM-1 03/1 02 
SHM-LM-2M 
SHM-360 
SHM-361 
SHM-9 Series 
TP Series* 

*Available through distributors 

For Immediate Assistance, OiaI1-800-233-2765 

Nearest Equivelent 

ADC-208 
None 
None 
None 
None 
ADC-505BMM 
ADC-500BMC 
ADC-500BMM 
ADC-505BMM 
ADC-505BMM 
ADC-ET Series 
ADC-511/883B 
ADC-511/883B 
ADC-511/883B 
ADC-817AMM 
None 
None 
None 
None 
None 
ADS-112MM 
ADS-112MM 
ADS-112MC 
ADS-112MM 
ADS-112MC 
ADS-112MM 
ADS-112MM 
ADS-112MC 
AOS-112MM 
AOS-21PC 
AOS-21PC 
AM-551 
AM-543MC 
AM-427-2B 
AM-450-2 
AM-450-2M 
None 
OAC-HF10 
OAC-71348UUL 
OAC-HK12 
None 
None 
HDAS-8/8838 
None 
None 
None 
None 
None 
None 
None 
None 
SHM-IC-1M 
None 
None 
SHM-IC-1 
None 
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GENERAL DISCLAIMER 

DATEL Inc. reserves the right to make changes to its products and their specifications at any time, 
without prior notice to anyone. 

DATEL Inc. has made every effort to ensure accuracy of the information contained in this databook, 
but can assume no responsibility for inadvertent errors, omissions, or subsequent changes. 

DATEL Inc. does not assume any responsibility for the use of any circuitry or other information de­
scribed within this databook, and further, makes no representations of any kind that the circuitry and 
information described herein is free of infringement of any intellectual property right or any other right 
of third parties. No express or implied license of any DATEL Inc. intellectual property right is granted 
by implication or otherwise. 

LIFE SUPPORT AND NUCLEAR FACILITY APPLICATIONS POLICY 

DA TEL Inc. products are not for and should not be used within life support systems or nuclear facility 
applications without the specific written consent of DA TEL Inc. 

A Life Support system is a product or system intended to support or sustain life and which if it fails 
can be reasonably expected to result in significant personal injury or death. Nuclear Facility applica­
tions are defined as any application involving a nuclear reactor or any facility involved in any way 
with the handling or processing of radioactive materials and in which the failure of equipment in any 
way could reasonably result in harm to life, property or the enviroment. 



ORDERING GUIDE 

This ordering guide is presented as a procedural guide. For a formal statement of policies, refer to the TERMS AND 
CONDITIONS OF SALE found on the Quotation form or on the Customer Acknowledgement copy of the Sales Order. 

PLACING AN ORDER 
When ordering a DATEL product, give the complete model 
number, product description, and option description. Place 
orders with a DATEL field sales representative or with the 
factory by leller, telephone, FAX, or TELEX. Minimum order and 
minimum per shipment is $100. 

OUTSIDE THE U.S.A. 'AND CANADA Place overseas orders 
with a DATEL Sales Subsidiary (in West Germany, France, the 
United Kingdom, and Japan) or with a DATEL overseas sales 
representative. Orders received directly will be treated the 
same as if placed through our overseas sales representative. In 
countries without a DATEL representative, orders should be 
placed by TELEX and confirmed by air mail. 

FIELD SALES REPRESENTATIVE 
DATEL employs field sales representatives throughout the 
United States, Canada, Europe, and the Far East. DATEL also 
has Sales Subsidiaries in Munich, West Germany; Paris, 
France; London, England; and Tokyo and Osaka, Japan. Only 
these sales representatives are authorized by DA TEL to solicit 
sales, and any information or data received by sources other 
than these authorized representatives or the DATEL factory are 
not considered binding. 

PRICES 
All prices are F.O.B. , Mansfield, Massachusells, U.S.A. in U.S. 
dollars. Applicable federal, state, and local taxes are extra and 
paid by buyer. Prices are subject to change without notice. 

TERMS Net 30 days 

DISCOUNTS 
Quantity discounts are available when placed in a single order. 
OEM discounts are available on an order or contract basis; 
consult the factory for details 

QUOTATIONS 
Price and delivery quotations made by DA TEL or its authorized 
field sales representatives are valid for 30 days unless 
otherwise stated. 

DELIVERY 
DATEL uses an IBM System 4381, for efficient processing of 
orders. All orders placed with DATEL are acknowledged .within 
a few days by an acknowledgement copy of our sales order 
form. This copy indicates pertinent information including a 
formal statement of terms and conditions of sale and estimated 
delivery date. This date has preference over all other agreed 
upon dates unless otherwise specified. 

DATEL ships all products in rugged commercial containers 
suitable for insuring safe delivery under normal shipping 
conditions. Unless shipping method is specified, the best 
available method will be used. Shipping charges are normally 
prepaid and billed to the customer except for Air Freight 
charges which are sent collect. The appropriate data sheet 
andior instruction is packed with each product shipped. 

ORDER CANCELLATION 
All orders entered with DATEL are binding and are subject to a 
cancellation charge if cancelled before or after the scheduled 
shipping date appearing on the acknowledgement copy of the 
sales order form. Refer to DATEL's Standard Terms and 
Conditions for specific charges. 

WARRANTY 
DATEL warrants that all of its products are free from defects in 
material and workmanship under normal use and service for a 
period of one year from date of shipment. DATEL's obligations 
under this warranty are limited to replacing or repairing, at its 
option, at its factory or facility, any of the products which shall 
within the applicable period after shipment be returned to 
DATEL's facility, transportation charges prepaid, and which are 
after examination disclosed to the satisfaction of DATEL to be 
thus defective. This warranty shall not apply to any such 
equipment which shall have been repaired or altered except by 
DATEL or which shall have been subjected to misuse, 
negligence, or accident. In no case shall DATEL's liablilty 
exceed the original purchase price. The aforementioned 
provisions do not extend the original warranty period of any 
product which has either been repaired or replaced by DATEL. 

RETURNS 
You will need a return authorization number and shipping 
instructions from the factory when returning products for any 
reason. Items should not be returned air freight collect as they 
connot be accepted. It is absolutely necessary to return 
products in the manner stated here, otherwise considerable 
delay will result in processing the return. 

RETURNS OUTSIDE THE U.S.A. AND CANADA Contact the 
local sales representative or factory for authorization and 
shipping instructions first. 

CERTIFICATE OF COMPLIANCE 
When requested by the customer DATEL will provide a 
standard Certificate of Compliance with all shipments. This 
request must be specified on the purchase order. 




