





























































































































































































































































































































































































































































































































































































































































































































AM-500 Series
@ D A&ﬂgﬂ: Ultra-Fast

Operational Amplifier

FEATURES

- 200 Nanoseconds settling to 0.01%
< 1000V/Microsecond slew rate

« 100 MHz Minimum gain-bandwidth
- 106 Open loop gain

» 1 Microvolt/°C drift

« +50 mA Output current

l__o.s??zln;;xx. _.!
GENERAL DESCRIPTION i 0190 (48 rx
0.‘5()3,8';‘""

The AM-500 Series amplifiers are ultra-fast settling T ™ 10 % 0.018 KOVAR
operational amplifiers for use in inverting applications. A -
unique feedforward amplifier design combines the 17 81 o 0.700
characteristics of a low drift dc amplifier with those of a very ' V| &spaces
fast AC amplifier. For optimum fast settiing performance, MECHANICAL DIMENSIONS | y ., 1 [A7¢300en
this amplifier has an open loop gain roll-off of 6 dB per INCHES (MM) 1oVEw o805 WA
octave to beyond 100 MHz. : ! @

I i i i ggge%nggs 11 141 4 0.100
Output settling time is 200 nanoseconds maximum to 0.01% PIN 1 X ; o l
for a 10 dc volt step change. Slew rate is 1000V/ Fosoo“ o o1
microsecond for positive output transitions and 1800V/ 8 @5)

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.

NOTE: PINS HAVE +0.01 INCH STANDOFF FROM CASE

100 nA

AM-500 series dc characteristics include a dc open loop
gain of 105, 30 megohm input impedance, and 1
nanoampere bias current. Input offset voltage is 0.5 mV
and input offset voltage drift is 1 microvolt/°C. 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.

/

DOUBLES
EVERY 10°C

3
3

~20pA1°C 1 pATYP. @
-u\] ‘ 5°C

+CURRENT - CURRENT

oSNNS N RN SN BN

INPUT BIAS CURRENT

Power supply requirement is £15V dc at 22 mA quiescent A T o T 1% 75 e .15
current. The amplifiers will operate over a supply range of TEMPERATURE

+10V to £18V dc. Output current capability is £50 mA with

output short circuit protection.

INPUT/OUTPUT CONNECTIONS

PIN | FUNCTION
NCONC NG -N s Vs NG 1 | NO CONNECTION
2 | NO CONNECTION
OHONONONONONO! 3 | NOCONNECTION

—‘—__—‘f——] 4 | -INPUT

E 5 | +INPUT

- 6 | -SUPPLY
7 | NO CONNECTION

8 | COMMON
)y 9 | DONOTCONNECT

10 | OUTPUT

11 | +SUPPLY
12 | NO CONNECTION
(;? (;? @S @ A 13 | NO CONNECTION
CoNNECT 14 | NO CONNECTION

For Immediate Assistance, Dial 1-800-233-2765 7-3



AM-500 Series D OANEL

FUNCTIONAL SPECIFICATIONS, AM-500 SERIES

TECHNICAL NOTES

o .
Typical at 25°C, +15V dc supply, uniess otherwise noted. 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
INPUT CHARACTERISTICS be used for fast settling at closed loop gains up to —10. The
Input Common Mode Voltage equivalent resistance seen by the summing junction sljould
Range' ...........cvviuinnnnnn. +5V be 500 ohms or less. For gains larger than ~ 1 use an input
szimum Input Voltage, no 18v resistor of 500 ohms and pick a feedback resistor for the re-
amage ............o0iieein + f i _ _
Differential Input Impedance ........ 30 Meg. typical, 3 Meg. min. quired closed loop gain Ok for -2, 1.5k for -3, etc.).
InputBiasCurrent................ 1 nA typical, 4 nA max. 2. A small feedback capacitor should be used across the feed-
Input OffsetCurrent .............. 0.5 nA typ., 8 nA max. back resistor. Determine C in nanofarads from the following
Input OffsetVoltage .............. 0.5 mV typ., 3 mV max. formula:
OUTPUT CHARACTERISTICS _1+ |G
Output Voitage .................. + 10V min. . .0'81 GRf [
Output Current, S.C. protected ..... +50 mA typ., +25 mA min. where G is closed loop gain and Rf is in kilohms.
g‘:&'ﬁﬁ;mﬁxge"”d e ;gg pF 3. Summing point leads must be kept as short as possible. Input
and feedback resistors should be soldered close to the body
PERFORMANCE of the resistor directly to the summing point (pin 4). Summing
point capacitance to ground must be kept very low.
DCOpenlLoopGain .............. 108 volts/volt i i i
input Offset Voltage Drift, 4. Low out;l)ut |mpedaqce power supphesh shouldI .b'e used \I/vnh 1
0°C 10 +70°C ..o 1 WV/°C typ., 5 aV/°C max. ,LE tantalum bypassing capacitors at the amp ifier supply ter-
~55°Ct0 +125°C ......cunnn.. 5 uV/°C typ., 10 pV/°C max. minals. There are internal 0.03 uF ceramic capacitors in the
Input ?ﬁ?;s CUﬂ'e';lc Drift, amplifier.
- 10+70°C .............. - o e . .
+§o°c ,2 Ifgsoc ............. doﬁ%,g@’e‘f;,y 10°C 5. Although these ampilifiers are inverting mode only, a dc volt-
Input Voltage Noise,2 age in the range of + 5V may be applied to the positive input
0.01HztolHz................. 5 pV peak-to-peak typ., terminal for offsetting the amplifier.
25 pV peak-to-peak max. . L
100Hzto10kHz ............... 1 4V RMS typ., 5 uV max. 6. For interrupted power applications, apply power to the
1Hzt010MHz ......... EREREREE 20 uV RMS typ., 100 pV max. AM-500 three (3) seconds before operating the device.
.Power Supply Rejection Ratio . .. ... 80 dB min.
CONNECTION FOR FAST SETTLING
DYNAMIC CHARACTERISTICS WITH GAIN OF -1
Gain Bandwidth Product. ... ....... 130 MHz typ., . v
100 MHz min. |_240F
Slew Rate, positivegoing .......... 1000V/usec. KEEP THESE i
Slew Rate, negativegoing ......... 1800V/usec. LA AT HORT
ful{lPow'e(r Freque)ncy
20V peak-to-peak) ............... 16 MHz + 1 uF TANTALUM
Settling Time, INPUT jI‘/
10V step to 1%3 ............ 70 nsec. Z_ 10
10Vstepto0.1%3 .............. 100 nsec. $—0 outrur
10Vstept00.01%3 ............. 200 nsec. max. ®
Overload Recovery Time .......... 10 usec.
iERO 1 uF TANTALUM
POWER REQUIREMENTS (1om
Voltage, rated performance . ....... +15V dc
Voltage, operating ............... +10V dc to +18V dc -8V =
QuiescentCurrent. ............... 22 mA typ., 33 mA max.
PHYSICAL/ENVIRONMENTAL
Operating Temperature Range
AM-500GC .................... 0°Cto +70°C
AM-500MC .................... 0°C to +70°C
AM-500MM/MM-QL. ............. -55°C to +125°C
Storage Temperature Range ... ... -55°C to +125°C ORDERING INFORMATION
'I:ackage Type ..ot (1) 4op:)n ceoragxicK
in_s ........................... .010x0.018” Kovar OPERATING
Weight .......................e 0.09 ounces (2.5 grams) MODEL NO. TEMP. RANGE SEAL
FOOTNOTES: AM-500GC 0to +70°C Epoxy
AM-500MC 0to +70°C Herm.
1. dc only
2. -3 dB Single-pole bandwidth AM-500MM -551t0 +125 °C Herm.
3. 1k Input and feedback resistors, 2.4 pF feedback capacitor AM-500MM-QL  -55to +125 °C Herm.

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



AM-551
@ L] /ASU’EIL Low Cost, Programmable

Gain Instrumentation Amplifier

FEATURES

- 1to 1000 Gain range

» +0.01% Maximum nonlinearity
» 2 Microseconds settling time
- 100 dB CMRR

GENERAL DESCRIPTION

MECHANICAL DIMENSIONS
DATEL's AM-551 is a low cost, high performance, INCHES (MM)

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 L 0.800 |
resistor and a simple user-selectable pin-strapping option. e 20,3 ol
Maximum gain nonlinearity is +0.01%. - e
) ’ ) DATEL ]3—1;
0.300 .
The AM-551 dynamic characteristics include a settling time 1761 AM-551 7.9
of 2 microseconds for a 20V dc output step to 0.01% 4 B ——— _L
accuracy. Slew rate is 23V dc/microsecond and small signal oot 8
bandwidth is 400 KHz. Other specifications include a
common mode rejection ration of 100 dB, a 10'2Q input
impedance and a minimum output voltage swing of £11V 0.035(0.9)
dc. Maximum offset voltage drift is +15 microvolts/°C. . 4
0.085
The combination of high accuracy, speed, low cost, and 2.2 o173
rugged hybrid construction make the AM-551 and ideal 0.100 “l 0.018
choice for applications involving the remote amplification of I'_ @5 0.4
low-level signals produced by thermocouples, strain gages
and RTD’s, high performance data acquisition systems and
remote instrumentation systems. 16-PIN CERAMIC DIP
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, 0°C to
+70°C, and military, -55°C to +125°C operating temperature
ranges.
PIN FUNCTION
1 INPUT OFFSET ADJUST
INPUT OFFSET ADJUST 2 RG (Gain Resistor)
+Vs -Vs
‘D @ 8 ® 3 + lNPlle :
{12 OUTPUT GAIN SELECT 4 RG (Gain Besistor)
~INPUT (B) 3 5 — INPUT
AAA—y AAA— @ouwm 6 -Vs
_ 7 SIGNAL COMMON
8 OUTPUT OFFSET ADJ. WIPER
Ag (@) 9 OUTPUT OFFSET ADJUST
cuARD @) 10 OUTPUT OFFSET ADJUST
0 11 | OuTPUT
fe @ MV 12 | OUTPUT GAIN SELECT
(OUTPUT OFFSET ADJUST 13 GUARD
v o) 14 | +Vs
woor TV DSIGNAL COMMON 15 | INPUT OFFSET ADJUST
+ +
16 | INPUT OFFSET ADJ. WIPER

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



AM-551

D OVAYNEL

ABSOLUTE MAXIMUM RATINGS TECHNICAL NOTES

Positive Supply, Pin14................ +18V 1. A 25 kQ trimpot may be used for both input and output offset
Negative Supply,Pin6 ................ -18V adjusts. The trimpot is connected across the input offset ad-
Input VoltageRange .................. +18v just pins (Pins 1, 15) and the wiper is connected to Pin 16.
Differential Input Voltage Range . ....... + 30V

Output Short Circuit .................. Continuous For output offset adjust, the trimpot is connected across the
Power Dissipation .................... 810 mw output offset adjust pins (Pins 10, 9) with the wiper connected

to Pin 8.

2. For unity gain, Rg is left open and the output gain select pin

FUNCTIONAL SPECIFICATIONS (Pin 12) is tied to the output pin (Pin 11). To avoid oscillation

Typical at +25 °C, £15V dc supplies, unless otherwise noted.

in the unity gain configuration, the connection between the

INPUT CHARACTERISTICS output gain select pin and the output pin should be kept as
short as possible.
Input Offset Voltage, unadjusted!, max. +1 mV x gain 3. Gain selection is accomplished in two stages. The input stage
:::z: g‘;;?gﬁ;:';“'“;’;x ggopﬁ’\ gain (Gy) is selected by an external gain resistor (Rg) con-
input Impedance, Dff. or Com. Mode 1020 ?e"cted.across the (Rg) pins, (Pins 2, 4) and is expressed as
Common Mode Voltage Range, min. HH1V ollows:
OUTPUT _CHARACHTERISTICS Gy, = 1 + 20K
Qutput Voltage Range, min. (RL = 2kQ +H1V Ra
Qutput Current, min. 5mA The output stage gain (G2) is selected by external pin-
8“:9": éTfpe:h‘ilml:f diusted! 2’159\/ ! strapping: For G, = 1, connect the gain select pin (Pin 12) to
utput Ofiset Voltage, unadjusted’, max. Hmv xgan the output pin (Pin 11). For G, = 10, connect the gain select
PERFORMANCE pin (Pin 12) to the signal common pin (Pin 7).
Gain Range* 101000 VV The total gain of the amplifier is as follows:
Gain Equation’ G = (1 + 20k/Rg)G2 .
Gain Accuracy, max. 10.04% G =G xGy= |1+ 20k Gy
Gain Nonlinearity, max. +0.01% Rg
i 5
g;':J Sg}{’:;e’ mf’{' max. ?g flw!éc . Both power supplies should be bypassed to ground with 0.1
Input Bias Current Drift Doubles for every 10 °C microfarad electrolytic capacitors.
Input Voltage Noise, dc to 100 Hz 20 nVAHz
Power Supply Reie_ction Ratio 82dB
Common Mode Rejection Ratio? % dB TYPICAL CONNECTION DIAGRAM
r4
100 Hz 98 dB
de 100 dB +15V
Slew Rate 23V/us Q 25 KQ
Small Signal Response, (-3 dB)
G=1,10 600 KHz
G =50 200 KHz 14| To0.1pF
G =100 100 KHz =
G = 1000 40 KHz () Input o—2]
Settling Time, 20V to 0.01% 3
= 3.0uS (+) Input O]
G=10 4018
G=50 11uS o Outout
G=100 2048 upd
G = 1000 200 uS 2
POWER REQUIREMENTS Re 2 4
Rated Power Supply Voltage +15V de
Supply Current, max. 27 mA
Power Supply Range 5V to +18V 13
PHYSICAL/ENVIRONMENTAL | Out%! OIfset
jus * .
Operating Temperature Range Guard *See Technical note #3
MC 0t0+70C Drive
MM -551t0 +125 °C
Storage Temperature Range -65 10 +150 °C
Package Type 16 pin Ceramic DIP
Footnotes:
1. Adjustable to zero.
3. At1KHz, forall gain ranges. ORDERING INFORMATION
4. To 0.01% accuracy. Higher gains degrade performance
5. Tempco of Rg = +0 ppm/ °C. For Rg = -, Gain Tempco = 5 ppm/ °C OPERATING
6. 1kQ Source Imbalance MODEL NO. TEMP. RANGE
7. Gyis 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 AM-551MC 0to +70 °C
gain select (pin 12) to signal common (pin 7) sets the second stage gain at 10. AM-551MM -55to +125 °C
Rg is the gain resistor for the first stage and is connected to Rg (pins 2, 4).

7-6 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



ROJ-20, 1K
Resistor Tuneable
Oscillator

FEATURES

- Oscillation frequency is set by two external
resistors

- Ultra low distortion: 0.0018% typical

- Stable

< Hybrid, small

GENERAL DESCRIPTION

ROJ-20 and ROJ-1K 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-1K is 1KHz to 100KHz. Qutput distortion is as low
as 0.0018% typical at 1KHz frequency range. Output volt-
age temperature coefficiency is also as low as 50ppm/°C.
Output voltage amplitude is internally trimmed at 2.5Vrms
+0.5% and this amplitude is adjusted to the range from
500mV 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.

Rexr Rext
LR 3 [}
@ @ ®Output2 () 11) Output 1
SN(':}"Mmm 10K
10K Cr Ce
"
O,I/lf:
vCa AC/DC fe—
+1sv<—®+|5v
<+®ano
- —15v<—@—|5v
BOJ:20 ROJ-1K wA BRI
Cr 10000pF 1000pF i o
C1 0.1uF 0.027uF
Cz 0.027uF 1000pF 12
Ri 1MQ . 118Q ¢ )
20Vp-p Output

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

MECHANICAL DIMENSIONS

INCHES (mm)
1.36(34.5)
PIN SECTION
0.02%0.01(0.5%0.25)
1.33(33.7) 1 p—0.72(18.2—
T—l'——
0.3
(8.0)
;
0.20(5.0) T
O
~ F-0.10(2.58) 0.60(15.2)—
H—0.74018.7—

PHASE DIFFERENCE BETWEEN SYNC INPUT AND OUTPUT

(Fig.6) (Technical Note5)

180° Vin= Vin=
\.Wnns 2.5V
. 150° S 3 —
3. \ \ V/n =1Vrms
3 120°
¥
=
2 .
£ 90
2@
oc
.
AN
£ o
oo 30° ‘
0 . Y fi
0.90 0.95 1.00 1.05 1.10%‘.

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

1 QUTPUT 1

12 20Vp-p

14 20Vp-p

16 REXT

18 OUTPUT 2 (-90°)

19 REXT

20 GND

21 REXT

DO NOT CONNECT UNUSED PINS
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ROJ-20, 1K D [OV/AYEL

Typical value at 25°C with +15VDC supplies unless otherwise specified. PR 4 |>f'." ........... -
[ ROJ-20 [ ROJ-1K § . :
OSCILLATED FREQUENCY : e
Frequency Range (Note 1) ....... 20Hz - 20KHz 1KHz - 100KHz Output 1 ; l_o,, m,'| ;
Accuracy, Calculated Frequency .. |0.5%@1KHz 0.5% @10KHz o—4+— lon uo :
WaveShape ................. Sin, Cosin * Same as left 010 150 ;
OUTPUT CHARACTERISTICS or o % 002
Output Voltage/Current ......... +10V/5mA * i o: ::Z el
Voltage Level Accuracy (Note 2) ... |25Vrms +0.5%max. : —isv Pl moly ga... Cex
# (20Vp-p, NOW&3) vevrenrn 0.05% (<10KHz) 0.1% (<50KHz) 21 o 210
DIStOMION -« vvoe oo 10.0018% typ (>70 Hz) : é—‘},,l;u—:; 20
0.005% max. * (2KHz - 50KHz) .
(70Hz - 10KHz) 0.01% max. (>50KHz) Extornal o - 2o e 2ovme ey
Output Impedance . ............ 50 ohm max. *
Load ...........ooiiiil 2 Kohm min. 100pF max. - T ICAL NOT!
Voltage Level Tracking Error ..... 0.4% (Rext1=Rext2) * ECHN. CALNO Es. .
Output Voltage TC ............ 50ppm/°C * 1. Typical connections are shown in
Frequency TC ................ 15ppm/°C 25ppm/°C E;%ure s %‘t’ "1?:] con?ect L'museg pins
ny points. The external synchroni-
POWER REQUIREMENTS & ENVIRONMENT zation pin (Pin 1) is left open normally.
Eower gupply Voltage .......... +15V+10% * 2. Output voltage level is 20Vp-p when
ower Supply Current .......... +14mA, -21mA * the pins 12 and 14 are connected,
Operating Temperature Range .... |-20°C to +70°C * 2.5Vrms when these pins are discon-
Storage Temperature Range . .. ... -30°C to +80°C * nected.
Relative Humidity ............. 10% to 95% Non Condensing * Any output voltage level can be set
using external resistors RV1 and RV2
Note 1. Two external resistors are: Note 2. Pins 12 and 14 OPEN. - as shown Figure 4-a and 5-a.
ROJ-20 Rext = 15.9 (Kohm) Note 3.  Pins 12 and 14 CONNECTED. The curves 4-b and 5-b show approxi-
fo (KHz) mate values. The use of potentiometers
ROJ-1K 159 are recommended when an accurate
Rext :W(Kmm) level of output is desired.
3. Output frequency can be slightly §hif1—
OUTPUT LEVEL ADJUSTMENTS ecd toward |0&Nef féequgncy range iftwo
Figures 4 and 5 ext are aq ed. See Figure 3.
(Technical Note 2) Relationship among Rext, Cext and fo
are:
2.5Vrms or less (Vems) _ 159
9 } ROJ-20 Rext =TCoxi T 007 X To. (Kohm)
_ T Cext: uF fo:Hz
14 > 1 - _ 159
v é P ROJ-1K RGXt_"————__(CexHO‘OOU <o (Kohm)
505 g 4. Output frequency could become un-
) 0.3 d stable if the capacitive load exceeds
Figure 4a. 1 100pF. The use of 500hm resistor oran
5K 10K 50K 100K (Q) output buffer amplifier is recommend-
" Figure 4b. RV2 ed.
5. Output frequency can be synchronized
2.5Vrms over (Vrms) with the input from the pin 1. First,
7 - oscillate.at nearly equal frequency to
I . N *r-.\ the one desired to be synchronized.
14] 12 6 < L RV2=ct Then, apply synchronization frequency
RV23 RV1 \ \\ to pin 1 at several Vrms level.
9 5 N Phase difference between synchroniza-
= N \ tion input and output frequency vs. the
Figure 5a. E‘; ¢ N[vz= e N frequency ratio-is shown in Figure 6.
o
3 N
ORDERING INFORMATION
2
A MODEL " DESCRIPTION
1
" ™ 100K (@) ROJ-20 20 Hz to 20 KHz output
Figure 5b RV1 ROJ-1K 1 KHz to 100 KHz output

7-8 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



TUNABLE ACTIVE FILTERS

Frequency

Low High Band Band Rolloff Cutoff Filter
Model Poles Pass Pass Pass Reject (dB/Oct) Range (FC) Type Gain Case Page
FLT-DL41* 4 * 30 100 to 400KHz CA +1 32DIP 8-25
FLT-DL42* 4 . 30 250 to 1000 KHz CA +1 32DIP 8-25
FLT-DL51* 5 * 50 120 to 470 KHz CA +1 32DIP 8-25
FLT-DL52* 5 . 50 300 to 1200KHz CA +1 32DIP 8-25
FLT-DL41/DL51§ * 7 * 50 100 to 400KHz CA +1 2-32DIP 8-25
FLT-DL42/DL52§ * 7 * 50 0.25 to 1.0MHz CA +1 2-32DIP 8-25
FLT-C1 7 * 52 78 Hz-20 KHz CH 1,2,4,8 32 DIP 8-21
FLJ-DC 2 . * . * 12 1 Hz-159 KHz BU,CH,BE 1~10 40 QDIP 8-5
FLJ-D1 2 * * * * 12 1 Hz-1.599 KHz BU 1~10 40 QDIP 8-5 -
FLJ-D2 2 [ L3 .3 . 12 100 Hz-159.9 KHz BU 1~10 40 QDIP 85
FLJ-DSLA1 5 . 60 10 Hz-2 KHz CA 0£0.3 dB max 40 QDIP 89
FLJ-D5LA2 5 * 60 100 Hz-20 KHz CA 0 +0.3 dB max 40 QDIP 8-9
FLJ-D6LA1 6 * 80 10 Hz-2 KHz CA 0+0.3 dB max 40 QDIP 89
FLJ-D6LA2 6 . 80 100 Hz-20 KHz CA 0+0.3 dB max 40 QDIP 8-9
FLJ-VB 2 . 12 200Hz-20KHz BU +1dB 40 QDIP 8-12
FLJ-VH 4 . 24 20Hz-20KHz BU +0.5dB 40 QDIP 8-17
FLJ-VL 4 L3 24 100Hz-100KHz BU +0.5dB 40 QDIP 8-17
FLJ-R3BA1 3 * -_— 10Hz-2KHz CA 0 +1dB max 40 QDIP 8-11
FLJ-R3BA2 3 3 — 100Hz-20KHz CA 0 +1dB max 40 QDIP 8-11
FLJ-R8LA1 8 * 135 10Hz-2KHz CA 0 +0.1dB max 40 QDIP 8-11
FLJ-R8LA2 8 (3 135 100Hz-20KHz CA 0 +0.1dB max 40 QDIP 8-11 (dp]
FLJ-R8LB1 8 + 100 10Hz-2KHz CA 0 0.1dB max 40 QDIP 811
FLJ-R8LB2 8 * 100 100Hz-20KHz CA 0 +0.1dB max 40 QDIP 811 L
FLJ-UR1BA1 1 . — 40Hz-1.6KHz BU 0 +1dB 20 SIP 8-13 :
FLJ-UR2BA1 2 * .- 40Hz-1.6KHz BU 0£1dB 20 SIP 8-13 —
FLJ-UR2EA1 2 * — 40Hz-1.6KHz BU 0 +0.3dB 20 SIP 8-13 L
FLJ-UR2LH1 2 * + 12 40Hz-1.6KHz BU 00.3dB 20 SIP 813
FLJ-UR4HA1 4 . 24 40Hz-1.6KHz BU 0+1dB 20 SIP 8-13 18]
FLJ-UR4HB1 4 * 42 40Hz-1.6KHz CH 0+1dB 20 SIP 8-13 2
FLJ-UR4LA1 4 L3 24 40Hz-1.6KHz BU 0 +0.3dB 20 SIP 8-13 -
FLJ-UR4LB1 4 . 42 40Hz-1.6KHz CH 0 +0.3dB 20 SIP 8-13 (@]
FLJ-UR1BA2 1 * — 400Hz-10KHz BU 0x1dB 20 SIP 8-13 <
FLJ-UR2BA2 2 * .- 400Hz-10KHz BU 0x1dB 20 SIP 8-13
FLJ-UR2EA2 2 * — 400Hz-10KHz BU 00.3dB 20 SIP 8-13
FLJ-UR2LH2 2 * * 12 400Hz-20KHz BU 0 +0.3dB 20 SIP 8-13
FLJ-UR4HA2 4 * 24 400Hz-5KHz BU 0+1dB 20 SIP 8-13
FLJ-UR4HB2 4 * 4?2 400Hz-5KHz CH 0 +1dB 20 SIP 8-13
FLJ-UR4LA2 4 * 24 400Hz-20KHz BU 0 +0.3dB 20 SIP 8-13
FLJ-URALB2 4 * 42 400Hz-20KHz CH 0 +0.3dB 20 SIP 8-13
FLT-U2 2 * * ¢ 12 0.001Hz-200KHz ~ BU,CH,BE,CA 0.1-1000 16 DIP 8-29
BU = Butterworth  BE = Bessel All Filters operate over the commercial temperature range -20°C to +70°
CH = Chebyshev  CA = Cauer/Elliptical Model FLT-U2 also operates at -55°C to +125°C

§ Cascaded Pair  * Preliminary

For Immediate Assistance, Dial 1-800-233-2765 8-i




Contact DATEL for your
Data Acquisition component
needs.

Dial
1-800-233-2765
for
Applications Assistance
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FLJ-ACO1

Oscillator Adaptor
for FLJ-D Series

FEATURES

+ Output 2.5Vms +0.5% accuracy
» 500mV ~ 20Vp-p wide amplitude range
- Single inline small package

PIN SECTION
0.02%0.01(0.5%0.25) |

GENERAL DESCRIPTION

FLJ-ACO1 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-ACO1, but the
specifications related to output voltage such as output volt-
age accuracy, stability and amplitude TC are determined by
the FLJ-ACO1. The output voltage is trimmed internally to
provide 2.5Vrms +0.5% output.

AC/DC — Vrer.

VCA ¢

*1 {
<

4
DRDE)-EDEE00111HG) 98
[ Ao
“
Ce

GND +15V —15V % 1. Over Voltage Protection

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

MECHANICAL DIMENSIONS
INCHES (mm)

2.03(51.5) 0.16(4.0)

IIIIIIITI”HIHII
PIN 1 IDENT. N i
(254)

0.16 0.55
@ (4

(Agﬁge) 0.05(1.2)

FLJ-D1 FOR LOWER FREQUENCY (Fig.4)
0.474F 100KQ

3 3;1F l,uF
mMmQ

FLJ-DC FOR LOWER FREQUENCY (Fig. 5)
0.068.:F

Sy

Note: FLJ-D1 or FLJ-DC with 5000pF of Cext for lower than 10Hz oscillation,
use one of these circuits.

OUTPUT VOLTAGE ADJUSTMENT (Fig. 6)
R
—N—
0.95R 0.1R

16 17 20

PIN CONNECTIONS

[PIN] FUNCTION [PIN FUNCTION
i1 |Rq 11 | OUTPUT PROTECTION
2 |LOOP OUTPUT/| 12 | COMPENSATION 1
3 |GND 13 [ SUB (-90°) OUTPUT
4 |+15V Supply | 14 | COMPENSATION 3
5 |—15V Supply | 15 | MAIN OUTPUT

6 |NC 16 | —Vref IN

7_|NC 17 | COMPENSATION 2
8 |NC 18 | 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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FLJ-ACO1

SPECIFICATIONS

Typical at 25 °C, with £15V power supplies unless otherwise

specified.

ABSOLUTE RATINGS

Frequency Range .........
Frequency Set Error .......
Setting Method ...........

100Hz to 100kHz *2
+0.1%
BCD 3 digits

POWER SUPPLIES & ENVIRONMENT

*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)

[oo
0017 T

———>> Output(—90°)
Output
SW1

—3§ | | FLJ-ACO! 9
[Kolelelololololollteeiclclolalele)

H
LI PR N P
i

4|

+15V)-

GND )

—-15v

. Cexr
[lelololelcollorieElelullol:]

FLJ-DI1, D2, DC

BABRODBADBBAVR!

D oA=L

TECHNICAL NOTES

. Oscillation frequency range varies depending on

the Digital Tuneable Filter to be used with
FLJ-ACO1.

FLJ-D1 1 Hz~1.599 KHz

FLJ-D2 100 Hz ~ 159.9 KHz

Power Supply Voltage (£Vs) ...... +18V FLJ-DC  Determined by external capacitors
Signal Input (Pin13) ............ +Vs Any model can be used connected as shown in
Detector Input (Pin 15) .......... +Vs Figure 3 to get the performance that meets the

values shown in the specification table.

OUTPUT

Output Voltage ................. 2.5Vrms normal *1 . FLJ-DC needs two external capacitors. The rela-

Voltage Range =100kHz ......... 500mVrms to 2.5Vrms tionship between capacitance and oscillation fre-

= 50kHz ......... 500mVrms to 20Vp-p quency fcis:

Voltage Set Accuracy ............ +0.5% max. ) .

Amplitude TC .......oveeenn... 100 ppm/°C - —N__ feHz, Cext:pF

Output Resistance .............. 50 max. 20<Cext  N: Digital Number

Distortion ............coiiiilt, 0.01%@10kHz . | Coxt of 0.005 uF and N of
.................... —90°phase of Main or example, once Cext of 0.005 uF and N o

Sub Output P 1000 are given, fc shall be 10 KHz. Therefore,

FREQUENCY

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.

. Expansion to higher frequency range: The maxi-

mum frequency is 50 KHz for 20V p-p output even

lyVoltage ......ovvveevnnnn. +15V +10% it FLJ-D2 is used. Connect pin 11 of both FLJ-DC
333&3 cu rtfgni ................. +14mA,-24mA and FLJ-ACO1 together to expand the oscillation
Operating Temperature Range .... | =20°C to 70°C "f;’luenCV range to !"QET ]evglfs. lng\;O 100 KH"Z
—30° o of frequency range is obtained for 20V p-p ampli-

(S)t:é?agt?n';(/esn.}g?;:;teu Ir-?uFrLaig%fl 10302 tg ;%oz%g% RH tude even though distortion ratio is slightly derated

as the protection circuit in FLJ-ACO1 works. Up
to 159.9 KHz of oscillation shall be available for
2.5 Vrms output with the same connection.

. Distortion at lower frequency range shall be im-

proved with the addition of a few external compo-

nents.

a. With the FLJ-D1 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 10 Hz shall be
improved to 0.005%.

. Adjustment of output voltage: Normal 2.5 Vrms

output voltage is obtained with SW1 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= 1111 (kq)
Vo(rms)

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

ORDERING INFORMATION

MODEL NO. DESCRIPTION

fo Set Logic Input
FLJ-ACO1  Oscillator adapter for FLJ-D Series filters

Note 1. Open SW1 and SW2 for 2.5VimS output. Close SW1 and SW2 for 20Vp-p output.
2 Two Cext are required for FLJ-DC.

8-2 DATEL, Inc. 11 Cabot Boulevard, Mansfield. MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



OYANNEL

FLJ-ACR1, 2
Logic Controlled
Resistor Networ

FEATURES MECHANICAL DIMENSIONS (Fig. 2)
INCHES (mm)
- Cutoff frequency of resistor tuneable filters can be
set with BCD logic. PIN SEGTION

« Single inline hybrid.
- Small size, low cost

0.02%0.01(0.5%0.25)

2.03(51.5) D._IGI(A)
GENERAL DESCRIPTION r =
oS
FLJ-ACR seri i i IIIIIIII'|TIIII|I|I 2
- series are logic controlled resistor networks. They PINT IDENT. =
are designed to be used with resistor tuneable filters such @0 |
as FLJ-UR series. 1.9(48.26) 0.05(1.2)
Four separate resistor networks are included in one pack-
age. One network consists of four resistors such as R, R/2,
R/4 and R/8. The value of R in FLJ-ACR1 is 1.59MQ while
that of FLJ-ACR2 is 150kQ.
FLJ-UR Series List
A combination of an FLJ-ACR and an FLJ-UR makes it pos- Model No. fc Range No. of Pole Type
sible to make a filter whose cutoff frequency or center fre- FLJ-UR4LA1 4 LP, Butt.
quency is set with BCD logic. It is also possible to use this FLJ-UR4LB1 4 LP, Cheb.
resistor network in the negative feedback loop of an amplifi- FLJ-UR4HA1 4 HP, Butt.
er circuit and control the gain with BCD logic. FLJ-UR4HB1 | 40Hz ~ 4 HP, Cheb.
FLJ-UR2LH1 1.6KHz 2 LP/HR.Butt.
FLJ-UR1BA1 1pair | BP, Butt.
FLJ-UR2BA1 2pair | BP, Butt.
FLJ-UR2EA1 2pair | BE, Butt.
FLJ-UR4LA2 4 LP, Butt.
FLJ-UR4LB2 4 LP, Cheb.
FLJ-UR4HA2 4 HP, Butt.
FLJ-UR4HB2 | 400Hz ~ 4 HP, Cheb.
FLJ-UR2LH2 20KHz 2 LP/HP.Butt.
FLJ-UR1BA2 1 pair BP, Butt.
FLJ-UR2BA2 2pair | BP, Butt.
FLJ-UR2EA2 2 pair BE, Butt.
LP: Lowpass BE: Band elimination
HP: Highpass Butt.: Butterworth

BP: Bandpass Cheb.: Chebychev

0,6,0:0,0,0,0,0,0;0,0 GO0, 0 0 V]C00)
T7 bl S~ T7T
Logic Input Neg”f rk Negﬂgrk N"%"&’"‘ Net‘r:rk Logic Input

GND +15V -15Vv
R=1.59MQ (FLJ-ACR1)
R= 159k Q(FLJ-ACR2)

For Immediate Assistance, Dial 1-800-233-2765 8-3



FLJ-ACR1, 2

SPECIFICATIONS
Typical at 25°C, £15VDC power supplies unless otherwise specified.
ABSOLUTE RATINGS
Power Supply Voltage (VS) .. oiiiiiiinn it ittt iiiiee s +18V
Input SignalVoltage . ....oivuiii ittt ittt +Vs
Control Logic Voltage ............ccovviiiiniinn... +5.5Vmax., -0.5V min.
FREQUENCY SET MODE
BCD 1 Digit o ovii it e e e e e e it 0to 15
BCD 1 DIgit+1 L.t e 1to 16
Table 1. Frequency Set Range (with FLJ-UR) Unit: Hz
1a. FLJ-ACR1 or ACR2 Single Use
FLJ-UR Suffix -1 (Low Range) -2 (High Range)
Frequency Set Mode BCD BCD+1 BCD BCD+1
From 0 10 0* 100
FLJ-ACR1 To 150 160 1.5k 1.6k
Resolution 10 10 100 100
From 0* 100 0 1k
FLJ-ACR2 To 1.5k 1.6k 15K 16k
Resolution 100 100 1k 1k
1b. FLJ-ACR1 and ACR2 (Parallel Use) for Greater Frequency Resolution
FLJ-UR Suffix -1 (Low Range) -2 (High Range)
Frequency | -ACR2 BCD BCD BCD+1 BCD BCD BCD+1
Set Mode | -ACR1 BCD BCD+1 BCD BCD BCD+1 BCD
From 0" 10 100 0* 100 1k
To 1.59k 1.60k 1.69k 15.9k 16.0k 16.9k
Resolution 10 10 10 100 100 100
* Output saturates at 11V dc with zero logic code input (0000); however, digital code correspons to value of fc directly.
PERFORMANCE
Frequency SetError ... ...ttt +1% or less
CONTROL CHARACTERISTICS Logic Code ........... BCD 1digit (1, 2, 4, 8)
Logicand Level ... ... i e i 0V: ON

+5V or Open: OFF
POWER SUPPLIES AND ENVIRONMENT

Power Supplyl(OperatingRange) ..........cccvveenvann +15V (£5V to £18V)
(] T = o1 S +6.2mA, —1.2mA
Operating Temperature RaNge .. ....vvvrtieeennennreneennennnns 0to 70°C
Storage Temperature Range . ........c.covvuiviineennennennnn —30°C to 80°C
Operating Humidity Range .........coiiiiiiiniiininnenn, 10% to 95% RH
Storage Temperature Range ..............ccoiiiiiiina., 10% to 80% RH
TYPICAL CONNECTION (Fig. 3)
o p—— FLJ-2LH,1BA o
(©JeleloleleloloIotIICIEINIIE @@é
~15V 0
+15V. FFeo
ao>—L Ly 1] FLJ-ACR1,2
(©JeleXoJoIo) ClolelelcIele 7
7 LR -
- [
z
T
@RV PIERVB® D@)m‘”
o > FLJ-UR2LH,1BA >

TECHNICAL NOTES

1.

FLJ-ACR1 and FLJ-ARC2 contain four
separate resistor networks which are con-
trolled by common logic inputs. There are
two types of FLJ-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 FLJ-
UR2LH or FLJ-UR1BA requires two exter-
nal resistors while all other FLJ-UR's re-
quire four external resistors to set a cutoff
frequency. Therefore, one FLJ-ACR can
control two FLJ-UR2LH's or FLJ-
UR1BA's. See Figure 3.

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
1a. or 1b.

ORDERING INFORMATION
MODEL  RESISTANCE

1.59 MQ
159 KQ

FLJ-ACR1
FLJ-ACR2

for FLJ-UR Filter Series

8-4 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



D OVANEL

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, D2, 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.

Feedback.In  HP Out Cextl. B8P Out Cext2 LP Out

Amp.In

LP.HP R
Input ©, Network

R
Network

12 lines
Pl

BPIput  LP.HP
Off:

800 400 200 100 80 40 20 10 8 4 2 |

*Cny FLJ-D1 50,000pF
FLJ-D2 500pF
FLJ-DC None. Need Cext.

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

fo Set Logic Input

Amp. Out

Digital GND

@ 5V Zener Out

FLJ-D1, D2, DC
Digital-Programmable
Filter

MECHANICAL DIMENSIONS
INCHES(mm)

(

— 2.12(53.9)—%

0‘34(5{5) _i_

o

AWTITITTTITTIT
0.1(2.58)

2.14(54.4

T PIN SECTION

‘-33) 0.02%0.01(0.5%0.25)

33.7

.31
F—(és.z)ﬂ

.2(5.0) L ]

ZENER OUTPUT (Fig.3)

1.43K
1/4W

/N

Tu

+15V

T 0.1u

4.7

r 0.1u

—15V

@
ol
@)
! é

PIN CONNECTIONS (Table 1)

FUNCTION PIN FUNCTION
INPUT (BP) 1[40 [+Vs (+15V)
ANALOG GND 2 | 39 |5V ZENER OUTPUT
INPUT (HP, LP) 3 | 38 |Vc(+5V)
ANALOG GND 4 | 37 |DIGITAL GND
OUTPUT (HP) 5 | 36 | ANALOG GND
ANALOG GND 6 | 35 |NC
AMP. (+) INPUT 7 | 34 [-Vs(-15V)
AMP. (-) INPUT 8 | 33 |NC
AMP. OUTPUT 9 | 32 |LOGIC 800
ANALOG GND 10 | 31 [LOGIC 400
Cext 1. 11 | 30 |LOGIC 200
NC 12 | 29 [LOGIC 100
QUTPUT (BP) 13 | 28 |LOGIC 80
ZERO ADJ. (HP, LP) 14 | 27 |LOGIC 40
NEG. FEEDBACK IN | 15 | 26 [LOGIC 20
ANALOG GND 16 | 25 [LOGIC 10
Cext 2. 17 | 24 |[LOGIC 8
NC 18 | 23 |LOGIC 4
QUTPUT (LP) 19 [ 22 [LOGIC 2
ZERO ADJ. (BP) 20 | 21 |LOGIC 1

DO NOT CONNECT NC PINS TO OTHERS.
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FLJ-D1, D2, DC CAnEL

SPECIFICATIONS (Table 2) TECHNICAL NOTES

Typical at 25°C, +15V and +5V supplies, gain of -1, Q = \/2/2 unless otherwise 1. The cutoff frequency of lowpass and

specified. highpass, and the center frequency of
bandpass filters can be set with three

ABSOLUTE RATINGS art \ o

Power Supplies . ........ +Vs : 20V, Vc : +5.5V digitBCD, TTL compatible logic inputs.

The MSD is hexadecimal. See Table 2.

E:Q‘torol ll;‘%%'tc Input o V°+&3\é . The cutoff frequency is shown as either
gINPUL .o + one equation of the following:
FILTER CHARACTERISTICS fc =-§g——o Hz, C : uF, N : Digital
Frequency Program Range : FLJ-D1 . .. | 1Hz~ 1.539KHz Number
FLJ-D2 ... |100Hz ~ 159.9KHz N
FLJ-DC... | 01 Hzto158.9 KHz fc =mHL C:F,Rf:Q,N:Digital
Frequency Program ............. BCD 3 digits, MSD is hexa-decimal (0~15) T
Frequency Program Accuracy . ... .. |+0.1% - Number
QRaNge . ...covviiiiia 135Qs1x10°/c C = 50,000pF is contained in FLJ-D1
Rolloff ..... oo, 12dB/oct (LP, HP), 6dB/oct(BP) and C = 500pF is contained in FLJ-D2
Numberofpoles ............... 2pole (1 pole pair) respectively, while no capacitor is con-
VoltageGain ................. 1~10 tained in FLJ-DC.
gass BandFGain Varia_;\cg ......... : 0Depend(s‘i on external resistors The fc's of each model are:
esonant Frequency T.C. ......... .01%/ ° e _ N
GainTC. .. 0.2dB Full Temperature Range FLI-D1:fe=Norfe =55 0 %Rf
Distortion ..........c.ooven.n. 0.002% N
NOISE + v v eveie i e 35uVrms (LP), 100uVrms (HP), 30uVrms (BP) FLJ-D2:fc=100Nor fc = 5w 5x10 Rt
Load Resistance . .............. 2KQ
AMPLIFIER CHARACTERISTICS FLJ-DC : fc= N or fc = N
20-C 2m-Cext-Rf
:nput :/olt:ge Range ............ ggg&/nmin. The value of Rf is 3.183 MQ
nput Impedance ... ............ lue of RI IS 3. -
InSﬂt Oﬁget Vr:)?;ge ........... 05mv The value of Cext is calculated taking
Input Bias Current . .. ........... 200nA these factors into consideration.
Input Oftset Drift . . .. ........... 50V/°C - Each logic input is connected to
Output Voltage/Current ... ....... +10V/5mA min. ﬁ':)"&sigogglfsge;gxﬁ”ﬁm" Ié‘;;ga;h
Output Impedance . ............ 50 max. ! g
Qutput Short Circut Curtrt ... mi o 1o 45V 16 recommended when
5:2‘” R;tgena. requency ) ndmdt o 83/uséc filters are programmed with TTL logic.
—— . An independent +5V zener diode is
POWER SUPPLIES AND ENVIRONMENT contained in the filter. The output vol-
Supply Voltages . .............. 1Vs: £15V +£10%, Ve : +5V £10% tage range of this diode is +4.87V ~
SupplyCurrent .. ....covennnn. +15mA, -18mA +2.2mA +5.12V. The connection shown in
.| Operating Temperature Range . .. ... -20°C~+70°C Figure 3 is recommended if a filter is
Operating Humidity Range ........ 10% ~ 95% RH driven by =15V supplies only.
Storage Temperature Range .. ..... -30°C~+80°C . Analog GND (Pin36) and logic GND
Storage Humidity Range .......... 10% ~ 80% RH (Pin37) are separated. Connect

grounds of £15V and +5V externally.
No return current of the digital power
supply should flow through the analog
ground.

. The use of 4.7uF and 0.1uF bypass

capacitors for both 15V and +5V lines
close to the module is highly recom-
mended.

8-6 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



D O/ANEL

FLJ-D1, D2, DC

LOGIC INPUT CODING TABLE (Table 2)

Logic Input*! Decimal fc (Cutoff Frequency)
(MsD) (LsD) | Number ["F) jp1 | FLIDZ | FLFDC%
0000 0000 0001 1 Hz | 100Hz 0.1Hz
0000 0000 0010 2 2 200 0.2
0000 0000 0100 4 4 400 0.4
0000 0000 1000 8 8 800 0.8
0000 0001 0000C| 10 10 1KHz 1
0000 0010 0000| 20 20 2 2
0000 0100 0000| 40 40 4 4
0000 1000 0000 80 80 8 8
0001 0000 0000/ 100 100 10 10
0010 0000 0000 200 200 20 20
0100 0000 0000 | 400 400 40 40
1000 0000 0000| 800 800 80 80
1001 0000 0000| 900 900 90 90
1010 0000 0000O] 1000 1000 100 100
1100 0000 000O)] 1200 1200 120 120
1110 0000 0000 | 1400 1400 140 140
1111 0000 0000 | 1500 1500 150 150
1111 1001 1001 {1599 1599Hz | 159.9KHz | 159.9Hz

Note: *1. Logic1 = +5V
Logic 0 = GND or OPEN
*2.FLJ-DC needs external capacitors.
These values are ones when two 0.5.F are used as
external capacitors.

GAIN AND Q

The gain and Q of these fitters are set with the following equations.

1. Lowpass and highpass filters

in: ~=1  10* (Ra -
Gain: G—Rgx10 (Rg: Q)

_ _Rg-(Rq+10%

Q Q= Rq2Rg 109
- _ __10¢
Rg = 10KQ when G = -1. Then, Rq = 307
Then, the following values are obtained:
Q Rq
Butterworth 0.70711 8.918KQ
Bessel .0.57735 13.66KQ

See Figures 4 and 5 for "Amplitude/Phase vs. Frequency”

characteristics, and Figure 7 for typical connections.
2. Bandpass filter
in: 1 10 .
Gain: G—Rgx 10° (Rg: Q)
_ 1+(1/Rg+1/Rq)-10*

Q: Q- 2
_ _ __ 10
Rg = 10KQ when G = -1. Then, Rq =2@1)
Then, the following values are obtained:
Q Rg
2 5.00KQ
5 1.25KQ
10 556Q

See Figure 6 for amplitude vs. frequency characteristics and

Figure 8 for typical connections.

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

Amplitude(dB)

Amplitude(dB)

Amplitude(dB)

BUTTERWORTH HIGHPASS (Fig.4)

U T 1 0
0 =T T T
al LT
-10 TR, 40
—20 / T 80
30 A / 120
B
P 160
B Ry
503 AR F T30 280
(f/fe)
BUTTERWORTH LOWPASS (Fig.5)
0f = S 0
—
- L\‘\ P 2
o NI NA.
N
—20 \ 80
-3 N 120
rnas> N N
- 40| o) 160
—50 : \\ 200
—60] \ c4U
_10 280
0.03 0.1 03 10
(f/fe)
BANDPASS (Fig. 6)
[} b
_ it N
// v \\\N\\
- LA NY Ny [o=1
i \\\’\ o=
—30] PN
paflil A \\ N - NY
i N N -
A A NNIR S,
-50 Nt 0=2
// /4 \W‘J\ \\\
w////( 0=100 N\
-70 A
1 N
0.03 1 03 10 30
(f/fc)

pea«—(ea1BaQ)eseyq

Be-)«—(aa18aQ)eseyy
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LOWPASS & HIGHPASS CONNECTIONS (Fig. 7)

O HP Output T LP Output
10K
- Tl el [
/5) AD—x oy Cex
\5/ 11 {13) Q17) 19 8 9

Input Ra

R
Network []

Offset Adj.

—
O

TF

v —15V 45V 500 400 200 100 80 9 2 10 3

-

fc Set Loglc Input

BANDPASS FILTER CONNECTIONS (Fig.8)

DO NOT USE NC|

Q Output
5 Wrcs S|
@ G /II\ EXT @9 @ Ci” 19 8 9 4.7/1 0.1x v
+1
106 - FF— com
10 10K R Cinr R Cint ’ @ - —15v
9 Network Network |1 38 —.I—I—%+5V
L GHI+t——>aw
@n : B @
1O
w b
o | #% * w
<
Input. Rq 1 @ @@@@@@@@@@
v %R@ v DO NOT USE NC PINS.
g £ 74L504X2
v 5
—1SV 5V soo 400 200 100 80 40 20 10 8 4 ORDERING INFORMATION .
fc Set Loglc Input MODEL OUTPUT
C
FLJ-D1 1 Hz to 1.599 KHz
FLJ-D2 100 Hz to 159.9 KHz
FLJ-DC 0.1 Hz to 159.9 KHz

8-8
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0

FLJ-D5, D6

Digital-Programmabile,
High-Order Lowpass Filter

FEATURES MECHANICAL DIMENSIONS 2z &8s
Inches g 3.'
mm i | s
- 60dB, 80dB/octave rollioff low- T ]
pass filter nlyutllnnnn ! —
« Cutoff frequency programmed leso | @oae || *e
by logic at 8 points . (@5%6) @75y | ©
« Compact, lightweight, hybrid IC Pin 1 Idenification Silin) Pin Cross Section 0.008 x 0.009"
construction (025 x 0.25mm)
Input Rext 1 Rext2 Ao
GENERAL DESCRIPTION id

FLJ-D5, and D6 series are lowpass filters
that, although compact, have higher order

and high attenuation performance. They
are Chebyshev type filters. The FLJ-D5LA
is a 5-pole filter which has a rolloff of 60
dB/oct and the FLJ-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 e
optimal as anti-aliasing filters in A/D con- ] 4
version circuits of data acquisition sys-

+15V GND -15v
Cf in the diagram is 10000pF for the Suffix 1 model and 1000pF for the Suffix 2 model.

v |

Rext4

FLJ-D5LA1, 2

FYR ST
Rexts

+15V 10K -15V Output

Offset Adjustment

tems.
FLJ-D5LAY, 2 (Fig. 4 -1 oVl e
2 (Fa.4) " D—H-o—
I e
1
4-10
= -20
g— \ -30 AA Gl S
§ 02 j\ -40 s6.2K i T
£ o a0
<.0.2 -60 R v
0.4 I IK =i 70 %M
[X] 1 10
Normalized frequency f/fc T
W
FLJ-D6LAL1, 2 (Fig.5) . ontrol Circui W Wit £ ey
1
0 g ;
-10 A 1805 S70K
fé 20 5V}+ 5Vj+ 5V + 5V §Roa
E \ 30 100K
£ o2p—H 1 0
£ o -50 9 D
02 I 0 oo or ] w3 o3 T Dl .
0.4 70 A== utput
EEEEY AT 47 +15V 10K -15V
0.1 1 a 10 | “100 n.f:v "en'n :;v FLJ-DSLA1 ] 2 Offset Adjustment
Normalized frequency tf
ormal nevie Cf in the diagram is 10000pF for.the Suffix 1 model and 1000pF for the Suffix 2 model.
For Immediate Assistance, Dial 1-800-233-2765 8-9
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TECHNICAL NOTES

1. A switching-type power supply is not recommend-

FLJ-D5, D6

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

AmsoLuTe aaTIOS o e e
Supply voltage (£VS) . ...ttt 16V the filter as gssim; P
Inpqt Yoltage ........................ ettt etaer e, +Vs 2. Eachlogicinput (Pins 21-24) which programs the
Logicinputvoltage ............cciiiiiiiiiiiiieirnnnnnnnnns +5.5V cutoff frequency has an internal analog compara-
tor as shown in Fig. 6. External logic signals are
FILTER CHARACTERISTICS, CUTOFF FREQUENCY TTL-compatible. , :
3. The fc setting input logic is negative true. Termi-
Lc}v(JRggge (10, 20, 50, 100, 200, 500, 51K ngrz‘ gp(;‘mts programmable, at -3dB) nal open or +5V represents logic “0", while GND
FUOLAT oo oviiaaiii -poie Chedyshev level is logic “1". The TNH terminal is used
FLJ-DBLAT ..., 6-pole Chebyshev normally open. Once INH is given logic “1”,ali 4,2
High Range (100, 200, 500, 1K, 2K, 5K 10K 20KHz, 8 points programmable, at 0dB) and T logic inputs are inhibited and all internal
FLJ-DSLA2 ............... 5-pole Chebyshev resistor network switches are opened. The fc
FLJ-D6LA2 ......oveennn 6-pole Chebyshev setting with external resistors becomes available
Setting of Cutoff Frequency ... 3-bit binary, TTL-compatible with logic “1” at this INH terminal. The relation-
ship between fc and the external resistors in this
woet1 | woter2 | TR T°°“"°li T | 0" 45V or OPEN case is as follows:
odel . or
;ow 2 ;gg" : g g g ? "1 0V FLJ-DSLAT1 (Low Range Type) FLJ-D6LAT (Low Range Type)
50 500 0 0 1 0
W0 W |0 j 0111 Rextt =SB0 o) | gt = ext - —DE2XIC )
200 3 0 1 0 0 T kM) fc (Hz)
500 5K 0 1 0 1
2139 % 10° — Rextd = 1368 x 10°
;ﬁ ;3& g : : ? Rext2= Rextd =—— —r— (sz) (KQ) Rext3 = Rextd cHg Q)
N 15.215 x 10°
?lft%uf;af?gq%fef\?:t;.?g ?f ........ +3%max. Rextd = Rext5 = ‘sfﬁug T | e =Rents =
PASS BAND CHARACTERISTICS
Gain ...l 0dB+0.3dBmax. (0.05fc) ) )
RIDPIE «oevveeeeennnnnnn. 0.13dBp-p (central designed value) FLI-DSLAZ (High Range Type) FLI-DALAZ (High Range Tyoe)
Distortionrate ............. 0.05% 31423 % 10° 206.22 x 10°
ROLLOFF CHARACTERISTICS Rextl = oy @ | Rextt=Rex2 ==y — (KO
FLJ-DSLA1.2 FLJ-D6LA1,2 __21399x10° o 18633 10°
RONOMT . oo, 6008/ oct 80dB/oct R =Roxd =iy @ | A= R =gy ()
Attenuation volume .......... 60dB (1.82fc) 74dB (1.9fc) 163.58 x 10° 152.15 x 10°
Minimum attenuation ........ 60dB 7408 Rext = Rexts = — e k) | Rexts = Rext = o ko)
Attenuation at 10fc-1MHz . . .... 55dBmin. 60dBmin.
INPUT CHARACTERISTICS 4. An 11-pole ultra-high attenuation filter is avail-
Input impedance ............ 50KQmin. able once cascaded as shown in Fig. 7. As can be
: : : seen from the curves (Figs. 4,5), the amplitude of
Maximum input voltage ....... +10Vmin. the ripple in the pass band s reversed betwesn
OUTPUT CHARACTERISTICS FLJ-D5LA and FLJ-DBLA. As a result, when
Oulput impedance .......... 100Qmax. conn.ected'in a cascade, the pass band ripple
i amplitude is greatly reduced, and moreover, the
Nose (oot Shorted) -7 | TaADAmS max. (BW1OHz 500Kz 5 o becomes e, ructediikethosein
Offset voltage .............. 10mV adjustable this series, itis not recommended to change the fc
POWER SUPPLY AND ENVIRONMENTAL CONDITIONS setting range with external capacitors. This is
Supply voltage ............. +15V +1Vmax. because trimming of the internal constants is
Power consumption current . ... | +28mA (FLJ-D5), Z’Z.',';’éf?fﬁlZ’.'IEOEZL'Zﬁ?n'.i‘ﬁ?ﬁﬁiﬁ'f&ﬁﬁg
0 ting t ture/ +33mA (FLJ-D6) range is possible through the addition of external
per_a !ng emperature ° ° 0 o capacitors, in this case a change will result in
2;10?;3231 ezrr?m';)%(:aidré AERRLEREE -20°C to +70°C, 10%-95%RH ripple amplitude.
Humidity range ............. -30°C to +80°C, 10%-80%RH
ORDERING INFORMATION
LOGIC INPUT PINS (Fig.6) CASCADE WIRING DIAGRAM (Fig.7) Low Cutoff Frequency Type
5V 42V (10Hz-2KHz)
FLJ—D.')LA FLJ-D6LA FLJ-D5LA1: 60dB/oct., 5-pole
1
nuut] } tput Input )" Output FLJ-D6LA1: 80dB/oct., 6-pole
4
TRH. High Cutoff Frequency Type
(Pins 21-24) T (100Hz-20KHz)
$ FLJ-DSLA2 60dB/oct., 5-pole
FLJ-D6LA2: 80dB/oct., 6-pole
8-10 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



D [O/ANE[L

FLJ-R Series
Higher Order,
Resistor-Tuneable Filter

FEATURES

- 135dB, 100dB/octave high order, lowpass filter

- 1/3 octave bandwidth (Q=4.32) bandpass filter

« Can set cutoff (fc) frequency with 6 or 8 external re-
sistors

« Ultra-compact size, high-function hybrid construc-
tion

GENERAL DESCRIPTION

The FLJ-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 0.1dB 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 FLJ-R series filters are optimum as anti-
aliasing filters in A/D conversion circuits of data acquisition
systems.

The FLJ-R3BA1, 2 are 1/3 octave, bandpass filters that
meet IEC-225 Standard requirements.

FLJ-R8SLA1, 2
+20
0
%? ~-20
é’ 0.1 ] ‘ ~40
2 0 \ - 60
a
5—0.1 By ma - 80
-0.2 H - ~100

0.01 0.1 1 10 100
Normalized frequency fl/fc

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

MECHANICAL DIMENSIONS

212" 1.3" @
(53.9) (33.2) 5%
Inches °a
{mm) | | e
! O
mulllfluuuu + —
01" 1,27 K]
11esy | (30.48 g :
1.9" 1. ]
Pin 1 (452 @372 1) ﬂ
Wentification / . (4.4%) Pin Cross Section, ‘
0.009 x 0.009" i
(0.25 x 0.25mm)
input
-m—'fo“: T'cm r;-&n F»cm
~tr-4 §-dt- —a O as
1 T o
56.2K R
I e PP W8 o AT
) bl b % ‘;g" p m?
IAR W
n,,% . m%
faw o
" W %y ,_ Ay
N ct cr Re |pPs ct ct
A R ; 180
T T
GG % y
f%?. 1] ;..;;» SIS i !
23 At ZCext| RIZ Cext Rf SCextf R! TCext
L__s L L—3 415V 10K - 15V

+15V GND - 15V > Output

Offset Adjustment

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

Input

Cext
-3

A

b i -3
T RIgCex| RIFCoxt
L L3 4 15v 10k ~1svl—> Output
15V GND -5V . tpul
* Offset Adjustment

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

8-11



FLJ-R

SPECIFICATIONS
Typical at 25°C and +15V supply voltage unless otherwise specified.
ABSOLUTE RATINGS
Supply voltage (£VS) . .oviiiiii it i it it +18V
Inputvoltage .......coiiiiiiiiii ittt ietetnennennnannnnns +Vs
FILTER CHARACTERISTICS
fcsettingrange ............ Suffix 1. 10Hz-2KHz
Suffix 2. 100Hz-20KHz
fesetting ........o.iis 8 equivalent lowpass or
6 equivalent bandpass
external resistors
fc setting accuracy .......... +2%max.
PASS BAND CHARACTERISTICS
FLJ-RSLA B FLJ-R3BA
Gain .......iiiiiieaan, 0dB+0.1dBmax. | 0dB+1dBmax.
Gain after Rf adjustment ...... — 0dB+
Ripplepp ....ovvvnevnn... 0.15dB -
Ripple=0%fc .............. 0.3dBmax. —
Ripple after Rf adjust ......... 0.1dB —
Distortionratio ............. 0.005%e@1KHz *Same as left
ROLLOFF CHARACTERISTICS
FLJ-RBLA FLJ-R8LB FLJ-R3BA
Attenuation rolloff ........... 135dB/oct 100dB/oct —
...................... — — 4.32(BW1/3oct)
Attenuation volume .......... 86dBe1.56fc 92dBe?.0fc 18dB/octBW
Minimum attenuation ........ 86dB 106dB —
Attenuation at 10fc-1IMHz .. .. .. 80dBmin. 86dBmin. 80dBmin.
INPUT CHARACTERISTICS
Input impedance ............ 1 S0KQmin.
Maximum input voltage ....... +10Vmin.
OUTPUT CHARACTERISTICS
Output impedance ........... 100Qmax.
Maximum output voltage ...... +10Vmin.
Noise (input shorted) ......... 140uVrms max. (BW10-500KHz)
Offsetvoltage .............. +10mV zero adjustable
POWER SUPPLY AND ENVIRONMENTAL CONDITIONS
Supply voltage (operating range) | +15V (+5V-+18V)
Power consumption current . ... | 40mA (FLJ-R8),
25mA (FLJ-R3)
Operating temperature/
Humidityrange ............. -20°C to +70°C, 10%-95%RH
Storage temperature/
Humidity range ............. -30°C to +80°C, 10%-80%RH
FLJ-R8LB1, 2 FLJ-R3BA{, 2
+20 10
0 0
= @-10
3 \ -20 5 20 \
o 0.1 -40 2 \
5 Y o 2% X
'é. 0 7 g-a0
E-o01 -80 I _gq
-0.2 -100 _go
r,—-i—
0.01 01 100 10

Normalized frequency fifc

8-12

1
Normalized frequency f/fc

TECHNICAL NOTES
Settmg the cutoff (central) frequency
is accomplished with 8 external resist-
ors which are equal 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)  Suffix 2 model (100Hz-20KHz)
Ri= 159x 10° Ka) Ri= 159x 10° (Ka)

where fc is measured inHz.

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

Suffix 1 mode! Suffix 2 model
o 159
Cext = Taxioomaic <) N T ot xic Y

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

In this case, the external capacitors
should have high dielectric character-
istics. Itis recommended to use multi-
layer ceramic capacitors. 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 forthe
+15V power supplies because switch-
ing-type power supplies are not re-
commended. Install 4.7uF tantalum
and 0.01uF 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 8 fc
setting resistors.

ORDERING INFORMATION
Low Cutoff Frequency Type (10Hz-2KHz)

FLJ-R8LAT1: 135dB/oct., 8-pole
FLJ-R8LB1: 100dB/oct., 8-pole
FLJ-R3BA1:  3-pole pair bandpass

High Cutoff Frequency Type (100Hz-20KHz)

FLJ-R8LA2: 135dB/oct., 8-pole
FLJ-R8LB2: 100dB/oct., 8-pole
FLJ-R3BA2:  3-pole pair bandpass

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



D [O)2 L FLJ-UR Series
Single In-line Hybrid
Resistor uneable Itr

FEATURES MECHANICAL DIMENSIONS (Fig. 2)
INCHES (mm)

- Small and thin size

« A variety of families

- Cutoff frequency fc is set by only two or four

2.03 (51.5)

I

resistors !
- Light weight, low cost Pint TITT rrn}l T =
Identification :

0.16 (4)| 0.55 (14)
———

0.10 (2.54)

1.9 (48.26)

GENERAL DESCRIPTION

(A) ®)
016 (4) 0.22(55)

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- ,h, i
tion.

005 (1.2)

Pin cross section: 0.02x0.01 (0.5%0.25)

56.2K 56.2K Cr Cr
— +—4
R2
l——-l — —
R2 &—Cr Cr
\
50

rj 100, 60K

X
<
£
<MW

10~ D=12)-13)-14)15)16)<17)-18)~19

4 S e
Cr RsSCF| ReS CFy 15y oy
“W->
Analog GND +I5V ~15V 10K Analog
input FLJ-UR4LB1/2 output

For Immediate Assistance, Dial 1-800-233-2765 8-13



FLJ UR Serles

SPECIFICATIONS OUTPUT CHARACTERISTICS
Typical at R=31.8 k(2, 25°C and =15V supply voltage unless Output Impedance............. 1002 max.
otherwise specified. Maximum Output Voltage ... =10V min.
Load Resistance ....10 kQ min.
COMMON SPECIFICATIONS TO ALL MODELS Noise (10~500 kHz).......... 140 uV max.
ABSOLUTE RATINGS Offset Voltage................... +30 mV max. zero adjustable
Supply voltage (£Vs) ....=18V POWER SUPPLY AND ENVIRONMENTS
Input voltage................ +Vs Supply Voltage ................ £15V
FREQUENCY CHARACTERISTICS Supply Voltage,
fcaccuracy.................. +3% max. 83:::::23 ?:;%?ature/ """ +5V~18V
(with 0 dB gain at the frequency given in Note "2) Humidity Range .............. —20°C~70°C, 10~95%RH
INPUT CHARACTERISTICS Storage Temperature/
Input Impedance............ 50 kQ min. Humidity Range ............... —30°C~80°C, 10~80%RH

Maximum Input Voltage =10V

SPECIFICATIONS t°(4 POLE MODELS)

No. of poles/characteristics

4-pole lowpass 4-pole lowpass 4-pole highp 4-pole high
Type Butterworth Chebyshev Butterworth Chebyshev
Model FLJ-UR4LA FLJ-UR4LB FLJ-UR4HA FLJ-UR4HB
fc (—3 dB) characteristics
Range" Suffix 1 model 40 Hz~1.6 kHz *Same as left *Same as left *Same as left
Suffix 2 model 400 Hz~20 kHz . 400 Hz~5 kHz .

Setting by 4 external resistors . . .
Pass band characteristics
Gain > 0 dB+0.3 dB . 0dB+1dB .
Ripple — 0.28 dBp-p — 0.28 dBp-p
Upper-limit fi y (small signal) — — 50 kHz+1 dB max.° -
Rolloff characteristics
Rolloff 24 dB/oct 42 dB/oct or equivalent 24 dB/oct 42 dB/oct or equivalent
Attenuation volume (1/2 fc or 2c) 24 dB 55 dB 24 dB 55 dB
Minimum attenuation — 46 dB — 46 dB

at 1 MHz 70 dB min. * — —
Output characteristics
Offset drift 30 uV/°C - 15 uV/°C i
Distortion rate 0.01% . 0.1% .
Slew rate — — 2V/usec .
Qui current/p
Quiescent current (@+15V) [ +12 mA | +£16 mA | +8 mA | +16 mA
Packag T 20 pins SIP (A) 1 . 1 . | .

SPECIFICATIONS 2 (2 POLE AND 1 POLE PAIR MODELS)

No. of poles/characteristics 2-pole high lowpass 1-pole pair bandp 2-pole pair b 2-pole pair band elimii
Type Butterworth Butterworth Butterworth Butterworth
Model FLJ-UR2LH FLJ-UR1BA FLJ-UR2BA FLJ-UR2EA
fc (-3 dB) characteristics
Range" Suffix 1 model 40 Hz~1.6 kHz “Same as left *Same as left *Same as left

Suffix 2 model 400 Hz~20 kHz 400 Hz~10 kHz - *
Setting by 2 external resistors . by 4 external resistors .
Pass band characteristics
Gain 2 0dB+0.3 dB [ 0dB+1dB [ . | 0 dB+0.3 dB
Upper-limit frequency (small signal)> | 100 kHz+1 dB HPF [ — | — | 50 kHz+1 dB max.
Rolloff characteristics
Rolloff 12 dB/oct - — —
Q — 5% 5 5
Attenuation volume (1/2 fc or 2 fc) 12 dB 17.5 dB 35 dB —
At ion at 1 MHz —70 dB min. LPF B B —
M at (fo) — — — 60 dB
Output characteristics
Offset drift 15 uV/°C * * 30 uV/°C
Distortion rate 0.1% 0.01% . .
Slew rate 2V/usec HPF — — 2V/usec
Qi current/package
Qui current (@+15V) | +8 mA T . i +12 mA T +£20 mA
P; )i 20 pins SIP (A) 1 - | . N 20 pins SIP (B)

“1: Addition of 2 or 4 external capacitors allow extension to lower band.
"2 FLJ-UR4LA, ALB; fc/10, FLJ-UR4HA: 3.3 fc, FLJ-UR4HB: 10 fc (fc=3 kHz), 3.3 fc (fc>3 kHz)
FLJ-UR2LH; fc/10 (LPF), 10 fc (HPF)

*3: Gain of 0 dB at above stated frequencies. (See “2)
*4: " Connection of a specified pin to GND allow 10, 20, 30, 40 and 50. External resistors allow a range
of 1.81=Q=50.

8-14 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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TECHNICAL NOTES

1. Do not use a switching regulator. Use a well regulated
+15V power supply. Install 0.01 pF 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 KQ to 50 KQ).

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;

15.9%10° )

R = fc (H2) (Q) Suffix 1 model
159x10° )

R= o (Hz) (Q2) Suffix 2 model

Note: Ri=R2=R3=Rs

In certain applications the resistance of each of 2 or 4 resis-
tors may be changed. Rito R4 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 R and fc. The fc
setting range can be expanded to lower band by adding 2
or 4 external capacitors.

159x10° )
R= m (©2)  Suffix 1 model
B 159x10°
(Cext+0.001) fc
where Cext is measured in uF 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 k()
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. Ry, Rz and VR; are not used with the FLJ-
UR1BA1/2.

a. FLJ-UR1BA1/2
® An input signal of oscillating frequency fc is given.
® |/O signals are monitored with a phase measuring
instrument such as an oscilloscope.
® Tune VR, until the phase difference between 1/0
signals can be reduced to 0°.

() Suffix 2 model

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

FLJ-UR Srs

b. FLJ-UR2BA1/2 !
® An input frequency of 1.0734xfc is provided. |
e 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°.

FLJ-UR4LA1/2 Block Diagram (Fig. 3)

AAA A
W WV
cr cr cr [
W — it M-VW — — i
56.2K ‘
AN :
VAP D
> Raz
Roi STK 50
4
AN
VW
~—<2345678910u 1D
it ST e S
Co| QCr Sl ZCrvisviasy
Ry Rz Ry R
10K Analog
Analog GND +15V ~15v output

input

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

300

383K B crocr [ !
I+ }—TI‘ — |+ ,

24.3K

DH)H 32 )5 )6 ) D89 -10)-(1)-12-13)-4)-(159)-16)17)18)<19~20)

' Rt Rz PSR RS 10K Analog
L i ot i AW output
mlog GND +15v -15v () cr Ce Cr' +15v -15V

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

R’

AN

56.2K R Cr Cr
[
56.2K
—
Cr
+
B 100
60K 50
Da026020260202020 19 219101
RiZCr R Cr RsZCr | RiZ Cr e o
_ 10K
Analog GND +15V ~15V Analog
input output

Cf in eachrfigure is 10000 pF for suffix 1 model and 1000 pF
for suffix 2 model.
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FLJ-UR Series

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

input 9 GND +15V -15V output

“FLJ-UR2BA1/2 Block Diagram (Fig. 8)

56.2K

L

A
i,.',;',’,"g GND +15V -15v Yok

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

D DATEL

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

"
1 o
§~
x
S Z
%A
1
x.:L
2= =
2
N
<
Q
Q

) Ce Cr
+

56 8 10-1D~12-(13(14) Oalatl g
2 I8 O 3P i
RiZCH |, =0 RoBCr| RIZCF, 5125109 output

mbg GND +15V ~15V 10K

fc tuning method (Fig. 10)

GND +15V ~15V

LOW CUTOFF FREQUENCY TYPE (40 Hz~1.6 kHz)

FLJ-UR4LA1:
FLJ-UR4LB1:

FLJ-UR4HA1:

FLJ-UR4HB1:
FLJ-UR2LH1:
FLJ-UR1BA1:
FLJ-UR2BA1:
FLJ-UR2EA1:

HIGH CUTOFF FREQUENCY TYPE (400 Hz~5 k/10 k/20 kHz)

FLJ-UR4LA2:
FLJ-UR4LB2:

FLJ-UR4HA2:
FLJ-UR4HB2:

FLJ-UR2LH2:
FLJ-UR1BA2:
FLJ-UR2BA2:
FLJ-UR2EA2:

ORDERING INFORMATION

4-pole lowpass, Butterworth

4-pole lowpass, Chebyshev

4-pole highpass, Butterworth

4-pole highpass, Chebyshev

2-pole lowpass/highpass, Butterworth
1-pole pair bandpass, Butterworth
2-pole pair bandpass, Butterworth
2-pole pair band elimination, Butterworth

4-pole lowpass, Butterworth

4-pole lowpass, Chebyshev

4-pole highpass, Butterworth

4-pole highpass, Chebyshev

2-pole highpass/lowpass, Butterworth
1-pole pair bandpass, Butterworth
2-pole pair bandpass, Butterworth
2-pole pair band elimination, Butterworth

8-16 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



FLJ-VL, VH, VB
Voltage Tuneable
Fiter

FEATURES

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

GENERAL DESCRIPTION

FLJ-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.

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

MECHANICAL DIMENSIONS
INCHES (mm)

PIN SECTION

(55337‘) 0.02x0.01(0.5%0.25)

2.12(53.9) 3} F('333£)_>|
0.26(6.5) L
T FMTITTTITTTITTTTTIT 9,2(5.0) 1.20(30.5)->
0.1(2.54)
2.14(54.4) 3 1.33(33.7)—
Input @0 @O Control Input V.
PIN CONNECTIONS
PIN FUNCTION | PIN FUNCTION
INPUT 21 | CONTROL V. INPUT
GND 22 | GND .
Rq1 34 | -Vee(-15V)
Cext1-1 36 | GND
‘Rq1, Cexti-1 37 GND
Cext1-2 40 | +Vecc (+15V)
Cext1-2

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

Rq2

Rq2, Cext2-1

Cext2-2

Cext2-2

ZERO ADJ.

1
2
4
7
8
9
10
"
14 | Cext2-1
15
16
17
18
20

OUTPUT

DO NOT CONNECT UNUSED PINS TO OTHERS.
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FLJ-VL, VH,

SPECIFICATIONS

v IEL&TE

Typical values at 25°C with 15V supply, 10V control voltage, 11V rated input unless otherwise specified.
FLJ-VL FLJ-VB FLJ-VH
(Lowpass Filter) (Bandpass Filter) (Highpass Filter)
ABSOLUTE MAXIMUM
Power Supply Voltage ............. +18V * “Same as FLJ-VL" * “Same as FLJ-VL”
InputVoltage .................... +Vee * “Same as FLJ-VL” * “Same as FLJ-VL”
Control Input Voltage ............. +Vee * “Same as FLJ-VL” * “Same as FLJ-VL”
FILTER CHARACTERISTICS
Frequency SetRange ............. 100Hz ~ 100KHz 200Hz ~ 20KHz 20Hz ~ 20KHz
Frequency Set Accuracy ........... + (3%+0.01% F.S.) max. * *
Control Input Voltage Range ....... +10mV ~ +10V +100mV ~ +10V +10mV ~ +10V
Control Input Impedance .......... 50 Kohm min. * *
Characteristic ........cccceveven.. 4 pole Butterworth 2 pole pair Butterworth 4 pole Butterworth
Rolloff ......oovviiiiiiiiiiiie, 24dB/oct 12dB/oct BW(Q=5) 24dB/oct
Pass Gain vs. Control InputV. ...... +0.5dB +1dB +0.5dB
Distortion ...........ccoiiiiiiii. 0.1% max. * *
Frequency SetT.C. ............... +0.03%/ °C * *
AMPLIFIER CHARACTERISTICS
Input Voltage .................... +10V min. +2V min. +10V min.
Rated Input Voltage ............... +1v * *
Input Impedance ................. 50 Kohm min. * *
OffsetVoltage ............ccvvnt. +10mV Zero Adjustable * *
Offset V. Variance vs. Control V. . .... +20mV max. * *
Temperature Drift ................ 300uV/°C * *
NOISE ® «vvviviiiiiii it 800uVrms max.
@10Hz ~ 300KHz * *
Output Voltage/Current ............ +10V/5mA min. +2V/5mA min. +10V/5mA min.
Output Impedance ................ 500hm max. * *
Load Resistance ................. 10Kohm min. * *
Small Signal BW ................. DC ~ fc - fc ~ 300KHz

POWER REQUIREMENTS & ENVIRONMENT

Storage Humidity Range ...........

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 * *

10% ~ 80%RH

@ Typically <300 pVrms for the FLJ-VH. The FLJ-VL/VB are typically <300 uVrms for control voltages up to 2V and <500uVrms for control

voltages from 2 to 10 Volts.

TECHNICAL NOTES

1. The rated input voltage is £1V. 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

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.

. FLJ-VL can be used as Bessel filter. Connect Rq1 = 95.3KQ

and Rg2 = 9.53KQ) as shown Figure 3. External capacitors
should be:

toward lower frequency region if four external capacitors Cext1 = 250 100 .y
are added. See Figure 3. - fc(max) (KHz) x 1.43241
FLJ-VL: 100
Cext1, Cext 2 = fo(max) x ;” X636 %107 ~ 250 x 1072 Cext2 = 250 (fc(max) (KHz) x 1.60594 1')

) : fc(max) = 62.2KHz, -3dB frequency at 10V control input
FLJ-VB, VH: voltage

_ 1 — -12 , . .

Cext1, Cext2 = fo(max) x 27 x 6.36 x 10° 1250 x 10 Cext1, Cext2 : pF (pico Farad)

Cext1, Cext2 : 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. 10mV) settles under the new fc
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D OAYEL FLJ-VL, VH, VB

TYPICAL CONNECTION (Fig. 3)
Ra1 Ro2
M e S S
6 66066 660
Input 4 7 83 9 10 1 M5 16 17 4.7 0.1u
o—— “ 4 +15v
2 FU-w k] o @0
Qontral L“ gvm' up33 —15v
a 20o——————0 Output
r‘“z +15v
18
300K 100¢ l
2
Zero adj.
0.0l 10K
I ~15v
AMPLITUDE VS. FREQUENCY (Fig. 4)
FLJ-VL (Fig. 4-1) FLJ-VH (Fig. 4-2)

] ] [T

] , l l
N [ N Control V.

_ .: \\"" v \*“"V 111 h-1ov ' /~o.o|[v Coiv /~|v /~|ov

NN AT T

=]
I~
—
™~

I
~
L=
P
m—

Amplitude (dB)
|
S

Amplitude (dB)
g
Sy
—
—
I~

\
. \LLALA \
. AL

|
€
I~

2
g
I~
~~——

[/

N 100 K T0K 100K ™ -1 10 100 1K 10K 100K
Frequency(Hz) Frequency(Hz)
FLJ-VB (Fig. 4-3)
| ] Control V.
N 0.1V f\/o.sv v 'st 10V
-2 // \V \ // \v \ /] \ ORDERING INFORMATION
g / ) ) MODELNO.  DESCRIPTION
:é( - / )/ \\ FLJ-VL Low-pass filter
- Butterworth 4 pole
¥ / / \( \/ \ \ N FLJ-VB Band-pass filter
-60 A N Butterworth 4 pole
/ / \ \\ N FLJ-VH High-pass filter
-1 7 7N AN AN Butterworth 4 pole
5 100 2 5 K 2 5 10K 2 5 100K

Frequency(Hz)

For Immediate Assistance, Dial 1-800-233-2765 8-19



Contact DATEL for your
Data Acquisition component
needs.

Dial
1-800-233-2765
for
Applications Assistance
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FEATURES

Digital tuning

Stopband attenuation >76dB at 3fC
Built-in sample-hold
Programmable gain of 1, 2, 4, 8
Dynamic range of 85dB

12-Bit precision

e o o s o

DESCRIPTION

DATEL's Model FLT-C1 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.

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

FLT-C1 Mechanical Dimensions

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

0.105 (2,67) 0 L)

0.085 (2,16)l

#

1.620 (41,15)

1.580 (40,13)

0.060 (1,524)
‘ 0.040 (1,016)

e o R

AT T

A combination of an 8-bit control input and the clock frequen- 0.050 (1,27) i~
cy set the corner frequency over a range of 78 Hz to.20 KHz. Typical 0.020 (0,0508) 0:105 (2,67)
A 2-bit control input selects the gain. A built-in oscillator (less —_— 0.095 (2,42)
crystal) is provided for systems where a system clock is not 0.016 (0,406) '
available.

ORDERING INFORMATION

MODEL DESCRIPTION

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

CS WR DS AS A0

D0-D7  G1-G2  CLKm X1 X2  PD
2| 27| 29| 31|32 513 3,4 20 19 18 23
—:—G—VDD
MICRO- —Vss
DATA CRYSTAL 21
OR 2l
",‘,‘,?S:?fCE LATCHES OSCILLATOR GND
15CLKOUT 1
|
1“4 ____
17 SYNC
+n +m CNVRT
]
25 5 o SWITCHED 2
RCiN ACTIVE RC CAPACITOR DECIMATOR SCour
FILTER FILTER
24 |26 30
RCour  sCiw AA/SM

For Immediate Assistance, Dial 1-800-233-2765
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FLT-C1

FUNCTIONAL SPECIFICATIONS

Typical at 25 °C range unless otherwise noted. Specifications

subject to change without notice.

D O/ANEL

Pin Functions

FILTER CHARACTERISTICS
Frequency Range 78 Hz to 20 KHz
Voltage Gain 1,2,4,0r8
Gain Accuracy (G=1) +0.1%
Offset Voltage (G=1) 5mV
Filter Response 7-pole Chebychev
(Relative to DC Gain)
at1.5fc -30 dB max.
at2fc -52 dB max.
at3fc -76 dB max.
Input Signal Level +3V min.
Output Voltage +3V
Output Current +0.6 mA
Passband Ripple +0.1dB
Band edge Tolerance +0.5%
Wideband Noise, 20 KHz, BW 100 pVrms max.
Harmonic Distortion -72dB
- Dynamic Range 85dB min.
CLOCK
Input Clock Frequency ® 1 MHz min.
4 MHz typ.
DIGITAL INPUTS
Input High 2.0V min.
Input Low 0.8V max.
Leakage Current 1 pA max.
Input Capacitance 10 pF max.
POWER SUPPLY:REQUIREMENTS
Supply Voltage +5V (+5%)
Supply Current +15 mA
Power Dissipation 150 mW

@ Also internal clock frequency. ‘Internal clock requires

external crystal.

FUNCTIONAL DESCRIPTION

The FLT-C1 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 external A/D 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 5%. This accuracy is adequate because the
filter sampling rate is 50 times greater than the band edge fre-
quency.

8-22 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356

Name Function

Vss Negative supply voltage.

Cs Chip select; active low.

G1-G2 The digital inputs that control the DC gain of
the SC filter.

D0-D7 The digital inputs that control the RC filter

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

SYNC This digital input controls the sampling instant
for the SC filter decimated output; active low.
CLKout Master clock output capable of driving 1 stan-

dard TTL load. Itis a buffered version of ei-
ther CLKIN or the internally generated crystal
oscillator output.

VoD 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.

X1-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.

PD This digital input is used to power down the

. analog circuitry; active low.

RCout RC filter output.

RCIN RC filter. input. _

SCIN -SC filter input (only valid when AA/SM is

_ forced low).

WR Write strobe; active low.

DS___ Data strobe.

AA/SM This digital input controls whether the input to
the SC filter comes from RCouT or SCIN.

AS Address strobe.

A0 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-1 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
SCourt will be long enough to allow an A/D 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 uS to
prevent more than 1/2 LSB of droop for a 12-bit A/D converion.



ADDRESS DATA  D0-D7, G1-G2

A0
T
i a N ) T3 T4
- | - |
s
DS
WR
. T5
Cs
SCour Synchronization Timing uP Interface Timing Ref. Duration
CS Hold Time T5 10 nSec. min.
I""_l Data Hold Time T4 10 nSec. min.
CLKIN ’—_—L__ Data Set-up Time T3 100 nSec. min.
Address Hold Time T2 10 nSec. min.
- |- T6 Address Set-up Time | T1 | 20 nSec. min.
CLKouTt *—I_T_B—l—_J—L_ SCourt Ref. Duration
T9 Synchronization Timing
T1 SyncB Delay Time T8 | 100 nSec. min.
SYNC 0 > SyncB Set-up Time T9 75 nSec. min.
CNVRT CLKIN To CLKOUT Delay T6 | 50 nSec. max.
- CLKIN To CNVRT Delay T7 | 75nSec. max.
T7 Sync Pulse Width T10 | 75 nSec. min.
RCF band edge TOP VIEW
DC Gain
RCF 3dB BW D7 D6 D5 Vss A0 32
DC Gain G1 G2 &
80KHz 0 0 0 cs ASI3
56KHz 0 0 1 1 1 1 G1 AA/SM
40KHz 0 1 0 2 1 0
28KHz 0 1 1 " 0o 1 G2 bs
14KHz 1 0 1 8 0 0 D5 N/C
10KHz 1 1 0 D6 WR
7KHz 1 1 1

D7 SCw
Do FLT-C" RCiN
D1 RCout
D2 PD

Clock to SCF bandedge Divide Down Ratio

foxfc DO DI D2 Decimator Sample Rate

fsw/fc D3 D4

SEEENEEEEREERE

200 O 0 0 D3 SCout
400 0 0 1 25000 0 O N/C GND
80 0 1 0 12500 0 1
1,600 O 1 1 6.250 1 0 D4 CLKIN
3,200 1 0 0 4.167 1 1 SYNC X1
6,4 10 1
12,888 11X ClKour X2

Vop CNVRT

BEEEEEECEERCEEETE

-
J

fc = 0.1dB Bandwidth of the SC filter.
feik = Master clock frequency at CLKouT
fsm = Sample rate at SCouT output.
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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-DL
@ [AEJ—EH_—. 4-and 5-Pole High Frequency

Digitally Programable Active Filters

FEATURES MECHANICAL DIMENSIONS
1.101 MAX. INCHES (mm)
- 28,0
- Digitally programmable ©89 0.190 MAX.
+ 4-and 5-Pole Cauer response 'n I I e som.
- Cascadable 7 Pole Cauer response 0.010 x 0.018 (3.8)
» Cutoff Frequencies to 1.2 MHz KOVAR Pins
« Small 32-pin DIP
» -55°C to +125 °C operation
‘ 16 17|
GENERAL DESCRIPTION
| Il 15 t712mAx
DATEL's FLT-DL series of 4- and 5-pole digitally | BoTrom || SPACES “435)
programmable active filters are functionally complete, simple to [ VIEW | @5)
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. " 321
The FLT-DL Series are Cauer response filters which can be 0800 |  NOTE:Pins have 0.025 Inch +0.01
cascaded to provide equivalent 7 pole Cauer performance. (229) standoff from case.
DATEL's FLT-DL Series filters are manufactured using PIN_| FUNCTION
thick-film and thin-film hybrid technology and unique laser 1 +VCC
trimming schemes.  These filters are packaged in a 2 | GROUND
space-saving 32-pin ceramic DIP. Units are specified for 4-9 | NOCONNECTION
operation over the commercial temperature range of 0 to +70 °C 10 ANALOSN%%];_ N
and the military temperature range of -55 to +125 °C. 14| o
16 | GROUND
17 | NOCONNECTION
TECHNICAL NOTES 18 | OFFSET ADJUST
19-21 | NO CONNEGTION
22 | BIT1(MSB)
1. Use an external 50 Kohm potentiometer to reduce the 23 | BIT2
small initial offset error to zero. Tie the wiper to pin 18, gg g:}g(LSB) |
OFFSET ADJUST. Connect the other terminals of the 26-30 | NO CONNECTION ‘
potentiometer to the +/-15 volt power supplies. For operation 31 | ANALOG RETURN
without adjustments, leave pin 18 unconnected. 32 | ANALOG INPUT

OFFSET ADJUST
|18
| 1
32 2POLE HP ! I
ANALOG 2poLe HP 1] 1poe |1
INPUT STATE - STATE - Lowrass | | N\ [ 10 ANALOG
VARIABLE VARIABLE v Fer 77 outeur
FILTER FILTER 1| secTon | ‘
ANALOG 31 SECTION Lp SECTION LP :
RETURN 1 1
/N N AN
Ly / I //4 1
A4 /A4 1 1
22 AN 1 I
BIT 1 (MSB) " 771 pamaL | |
BIT2 TUNING | 1
Bira —24 CONTROL ————
BIT 4 (LSB) —22
1 215,16 Ia /
SECTION ADDED FOR
vee GROUND Ve 5-POLE FILTERS

For Immediate Assistance, Dial 1-800-233-2765 8-25



FLT-DL D OAENEL

ABSOLUTE MAXIMUM RATINGS FILTER CHARACTERISTICS
CONT. MIN TYP MAX | UNITS
PARAMETERS LIMITS UNITS Offset Voltage _ — 18D _
+15V Supply (pin 1) 0310 +18 Vdc Offset Votage Dritt N I
-15V Supply (pin 3) +03t0-18 Vdc -55 10 +125 °C — — | ™D -
Digital inputs (pins 22- 25) -Vec to +15 Vdc Noise — TBD -
Analog input (pin 31,32) -25 to +25 Vdc
Lead temperature (10 sec.) 300 °C POWER REQUIREMENTS
.éunction_rtemperature U % +1751 o 08 Rated Voltage +1425 | +15 | +15.75 | Volts
) torage Temperature 510 +15 Quiescent Current FLT-DL5 +70 — — mA
Power dissipation 3 Watts ELT-DL4 460 — — mA
Power Dissipation — — 3 w
Stresses above the absolute maximum rating may cause
permanent damage to the device. Extended operation at the PHYSICAL/ENVIRONMENTAL
maximum levels may degrade performance and affect
liability. Operating Temperature Range
re MC 0 to +70 °C
MM -55 to + 125 °C
FUNCTIONAL SPECIFICATIONS o
Apply at 25°C and at +15Vdc power supply voltages unless g?sr:ge Temperature Range Ce}sa?.,.,tig ;;ifincmp
otherwise specified. Wei
ght T8D
INPUTS MIN TYP MAX | UNITS
2. Bypass each power supply with a 0.1 microfarad tantalum
Input Voltage Range +10 — — Volts ele ctrgf;/ii c capacit%r PPy
Input Impedance (Noninverting) :
Pin 1 4 — — Kohms . . .
Pin 3 6 — - Kohms 3. Digital inputs are-binary. The truth table (Table 1) details
the cutoff frequency for each filter and for cascaded pairs of
DIGITAL INPUTS filters as a function of input coding.
Logic Threshold 1Vee +20% Volts 4. The fre -
— . quency responses of the 4-pole and 5-pole Gauer
Logic Input Impedance 100 [ — | — |kKohms filters are shown in Figures 2 and 3 respectively. Figure 4
OUTPUT CHARACTERISTICS details the response of a cascaded pair of frequency matched
4- and 5-pole filters. The response for a cascaded pair is
Output Voltage Range +10 — — Volts similar to a 7-pole Gauer, as shown in Figure 5.
DC Output Resistance 1 — — Ohms
Output Current Limit 5. When cascading a 4-and a 5-pole filter pair, the order of
_ (Short Circuit Protected) - - 125 | mA connection is not important. The filters must, however, be
| m Load F 2 - — | Kohms frequency matched.
FILTER CHARACTERISTICS
Freq. Range (cascaded pair)
FLT-DL41/51 100 —_ 400 KHz
FLT-DL42/52 250 - 1000 | KHz A\
Programming Bits 4 — — —_ 0.2%/div. / X ' 20 dB/div.
Programming Frequency
Increments
FLT-DL41/51 20 — — KHz
FLT-DL42/52 50 — — KHz
Programming Accuracy TBD — — —
Voltage Gain Unity — — — . 4-
Passiand Ripple FLT-DL i - - " Figure 2. 4-Pole CAUER Response
Settling Time (to 0.01%)
fc=1MHz FLT-DL42 6 — uSec
FLT-DL52 — 7 — uSec
fc=100KHz FLT-DL41 — 60 — uSec
FLT-DL51 - 60 - pSec. AN
Transition Slope . .
FLT-DL41/42 30 — — dB/oct 0.2%/div. 20 dB/div. —
FLT-DL51/52 50 — — dB/oct A —
FLT-DL4/5 80 — — | dBloct ~N / \ |
StopBand Attenuation N7 v L
(to 10MHz)
FLT-DL41/42 30 — — dB -
ELT-DL51/52 50 — — B Figure 3. 5-Pole CAUER Response
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For Immediate Assistance, Dial 1-800-233-2765

D OANEL 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 103.8 259.5 121.5 303.8 100 250
0001 124.6 3114 145.0 364.5 120 300
0010 145.3 363.3 170.1 425.3 140 350
0011 166.1 415.2 194.4 486.0 160 400
0100 186.8 4671 218.7 546.8 180 450
0101 207.6 519.0 243.0 607.5 200 500
0110 228.4 570.9 267.3 668.3 220 550
0111 2491 622.8 291.6 729.0 240 600
1000 269.9 674.7 315.9 789.8 260 650
1001 290.6 726.6 340.2 850.5 280 700
1010 3114 778.5 364.5 911.3 300 750
1011 332.2 830.4 388.8 972.0 320 800
1100 352.9 882.3 413.1 1032.8 340 850
1101 373.7 934.2 437.4 1093.5 360 900
1110 394.4 986.1 461.7 1154.3 380 950
1111 415.2 1038.0 468.0 1215.0 400 1000
Y ORDERING INFORMATION
0.05%/div. A 3\ MODEL NO. DESCRIPTION TEMP. RANGE
| 20 dB/div. FLT-DL41MC 100 KHz,4 Pole 0to 70 °C
N~ FLT-DL41MM 100 KHz,4 Pole -55 10 125 °C
| FLT-DLS1MC 100 KHz,5 Pole 0to 70 °C
Figure 4. 4- and 5-Pole Pair Response FLT-DL51MM 100 KHz,5 Pole -55t0 125 °C
FLT-DL42MC 250 KHz, 4 Pole 0to 70 °C
FLT-DL42MM 250 KHz, 4 Pole -55t0 125 °C
\ FLT-DL52MC 250 KHz, 5 Pole 0to70°C
1 0.05%/div. \ FLT-DL52MM 250 KHz, 5 Pole -55t0 125 °C
20 dB/div. Receptacle for PC board mounting can be ordered through AMP Inc.,
B ya— Part #3-331272-8 (Component Lead Socket) 24 required.
w V \ ( P ) q
Figure 5. 7-Pole CAUER Response For availability of MIL-STD-883 versions, contact DATEL.

8-27



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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D [O/ANNE[L FLT-U2

Micro-electronic
Universal Active Filter

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 FLT-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, MECHANICAL DIMENSIONS
buffer amplifier or to add another independent real pole. INCHES (MM)

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 DATEL
amplifier. To realize higher order filters, several FLT-U2's FLT-U2 -590 (14, 9)
can be cascaded. Q range is from 0.1 to 1,000 and reso- Lo
nant frequency range is 0.001Hz to 200kHz. Frequency N v
stability is 0.01%/°C and resonant frequency accuracy is IDENT. 1 2 3 4 5 6 7 8
within £5% of calculated values. Frequency tuning is done

by two external resistors and Q tuning by a third external re- -~ .900(22,9) —— |
sistor. For resonant frequencies below 50Hz, two external X -050
tuning capacitors must be added. Exact tuning of the reso- | _i
nant frequency is done by varying one of the resistors T T
around its calculated value.

16 1514 13 12 11 10 9

.195(4, 9) |

—»| |e—.100TYP (15, 2)
The internal operational amplifiers in the FLT-U2 have 3 (2.9
MHz gain bandwidth products and a wideband input noise
specification of only 10nV/VHz.

+15VDC N T
314 137 510 4 COD|NAEGCRA'8NS
100k
20 10k 1000 pF 1000 pF aQE Te 1%
Y]
‘ ]
Al LT B 15
- Heout[ |3 i
o 11 O o
9 : ve[[Je  FLTYU2 53 Yepour
(TOP VIEW)
100k p 100k 100k wpout[]s 12[v-
) a2 e 1[Jeur our
O 0[]
8 9[ Jono
9 6 12
-15vDC
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FLT-U2

D DATEL

FUNCTIONAL SPECIFICATIONS
Typical at 25°C, 115V supplies, unless otherwise stated.

FILTER CHARACTERISTICS
Frequency Range! ............. 0.001 Hz to 200 kHz
QRange! ...... .. 0.1 to 1.000

fo Accuracy ...... +5%
fo Temperature Coef .01%/°C
Voltage Gain'........... . 0.1 to 1.000
AMPLIFIER CHARACTERISTICS
Input Offset Voltage ............ 0.5 mV typ., 6 mV max.
InputBiasCurrent.............. 40 nA typ., 500 nA max.
input Offset Currem ............ 5 nA typ., 200 nA max.
Inputimpedance ............... 5 Megohms
Input Com. Mode Voltage Range .. +12V min.
.. 10 nV/\/JHz
+ 10V min.
+5 mA min.
300,000
Mode F io ... 100 dB
Power Supply Rejection ......... 10 uVIV
Unity GainBandwidth ........... 3 MHz
SlewRate..............c.0uunn 1 Viusec.

POWER SUPPLY REQUIREMENTS

Voltage, rated performance .
Voltage Range, operating .
Quiescent Current........

PHYSICAL/ENVIRONMENTAL

Operatmg Temperature Range
TU2 ..o 0°C to +70°C

FLT-U2M .................... ~55°C to +125°C
Storage Temperature Range ..... -55°C to +125°C
o Case........cciiiiiiniiann, Ceramic 16-pin DIP
(double-spaced)
FOOTNOTE:

1. f6Q =< 5 x 105 optimally

TECHNICAL NOTES

1. The FLT-U2 has simultaneous lowpass, bandpass, and
highpass output functions. The chosen output for a particular
function will be at unity gain based on Tables Il and Ill. 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 fy, 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 Q filters and the 0° or 180° phase frequency can easily
be determined for low Q filters (depending on'whether invert-
ing or noninverting).

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

-or. other stable capacitor types.

THEORY OF OPERATION

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

‘HE) = —F1— Lowpass
S2 4 D5 4 2
Q
He) = —F8  BANDPASS
S2 4+ L5 4 2
Q
H(s) = K82 HIGHPASS

Sz+%‘-’S+w02

where Kj, K, and K3 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 wg. In Hertz this is f, ‘2"0
¥y

The resonant radian frequency of the circuit is different from the

natural radian frequency and is:

wy = wp SiN g = \/wo"’—cnz

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

d =cos @

The point at which the peaking becomes zero is called critical
dampingandisd = 2 /2.

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

Q-5

Also, Q = ___L_.___ = Yo
-3 dB Bandwidth 204
For high Q filters the natural frequency and resonant frequency
are approximately equal.

w1 =woorf1 =fo

This is true since wy = wp sin @ and sin @ = 1 as the poles move
close to the jw axis in the s-plane.

For high Qs (Q > 1) we therefore have for the second order
filter:

fo = Bandpass center frequency
Lowpass corner frequency

= Highpass corner frequency

In the simplified tuning procedure which follows, the tuning is ac-
complished by independently setting the natural frequency and
Q 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

nn

‘gain and highpass gain is -always 10 dB lower than bandpass

gain.
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D OAYEL

FLT-U2

SIMPLIFIED TUNING PROCEDURE

1

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

TABLE | FILTER CONFIGURATION
LP BP HP
INVERTING INPUT INV NON-INV INV
NONINVERTING INPUT | NON-INV INV NON-INV

2.

3.

Starting with the desired natural frequency and Q (determin-
ed from the filter transfer function or s-plane diagram), com-
pute foQ. For foQ> 104 the actual realized Q will exceed the
calculated value. At f,Q = 104 the increase is about 1% and
at foQ = 105 it is about 20%.

Inverting Configuration. Using the value of Q from Step 2
find Ry and R; from Table Il. Ry is open, or infinite.

TABLE Il INVERTING CONFIGURATION
R R, Ra
LOWPASS 100K OPEN | 100K _
3.80 Q-1
BANDPASS | QX316K | OPEN 100K
3.48 Q
HIGHPASS 10K OPEN | 190K
6.64 Q-1

4. Noninverting Configuration. Using the value of Q from Step

2 find Ry and R; from Table lil. Ry is open, or infinite.

A
~
INV 1
Ry

TABLE L NONINVERTING CONFIGURATION
R R Rs
LOWPASS OPEN 316K _100K
Q 3.16 Q-1
BANDPASS OPEN 100k 100K _
3.48 Q-1
HIGHPASS OPEN 31.6K 100K
Q 0.316 Q-1

5. Using the value of f, from Step 2, set the natural frequency of

the filter by finding R, and Rs from the equation:

_ 5.03 X107
fo

where R, and Rs are in ohms and f, is in Hertz. The natural
frequency varies as +/R4Rs 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 Rs and vary Rs.

R4=R5

. For f¢<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, R4 and Rs are then
computed from:

10
Rs = Rs =M (Cion)
foC
For unequal value capacitors this becomes:
10
R, = _ 5.03x10 (C1Cs in pF)
fov/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

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 8P L
R

ie
Figure 1.
FLT-U2 Block Diagram

Relationships

Hw wr = wp Sin B = \wgZ—0,2
______ d = cos @
X=== 4w,

Poles — ! 1 _ @
"\ we 2d ~ 20
i - fo
{ — 3 dB Bandwidth
1 f o=
| <] or
|

o -0, : +0
!

]

1

!

'

I

1

4

Xomm mm e ] -jw,
-jw

Figure 2.

S-Plane Diagram

Lo
o, wpass 1
i
| 40dB/Decade
ot Bandpass !
|
_10 i Highpass
[His)| \
(dB) |
207 20dB/Decade |
| 20dB/Decade
30 |
!
1
a0k 40dB/Decade :
1 Hl 1 1
01 05 1.0 5.0 10.0
fo

RELATIVE FREQUENCY

Figure 3.
Relative Gains of Simultaneous Outputs, Q=1
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R, [ )
.
IX/
,
;
out UNCOMMITTED ¢ | FLTU2=1

oP AMP \ ‘,\
1
!

- X
6

™~ FLT.U2=2

Re Figure 4. 6
Uncommitted Op Amp Gain Configurations

R R INO— FLTUZ FLT-U2
N A =1

Figure 6.
Realization of a Complex Multipole Filter
ﬁﬁr& 1 C, 1
6 7 = _ T e
POLE FREQ 7RIC, IPOLE FREQ 3RC, R»
= Figure 5. =
ing the Uncommitied Op Amp to Add a Real Axis Pole
Using the p Amp N
ouT
FLT-U2
ADVANCED FILTERS INVERTING
BANDPASS
All of the common filter types can be realized by using cas- .

caded FLT-U2 stages. This includes muiti-pole Butterworth, -
Bessel, Chebyshev, and Elliptic types. The basic procedure
is to implement each pole pair with a single FLT-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 oscillator and
scope and then the stages connected together and checked.
See Figure 6.

Figure 7.
Realization of Notch Filter

A notch filter can be constructed in several ways. The first
way is to use the FLT-U2 as an inverting bandpass filter 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
FLT-U2's, one as a two-pole lowpass filter and the other as a
two-pole highpass 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.

ORDERING INFORMATION

OPERATING
MODEL TEMP. RANGE
FLT-U2 0°Cto +70°C
FLT-U2M -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 0.45")

Input Output Input Current Output Noise Efficiency Line/Load Model

(Vdc) NoloadFullLoad ~ &RIPPLE  (Min@F.L)  Regulation
(TYP)

46-132V(5V,Nom)  3.3V,425A  25mAB78A  50mVpp 75% £0.2% / 0.5% UWR-3.3/4250-D5
.0-18V (12 33VA485A  20mANTTA 50 mV pp 76% £0.2% / £0.5% UWR-3.3/4850-D12
18- 72V (48V, Nom) 3.3V,4.85 A 15 mA/0.843 A 50 mV p-p 79% £0.2% 1 £0.5% UWR-3.3/4850-D48
4.6-13.2V (5V, Nom) 5.0V,3.60 A 10 mA/1.875 A 80% $0.2%/ £0.5% UWR-5/3000-D5

'9.0- 18V (12V, Nom) 5.0V,4.0 A 15 mA2.032 A 82% £0.2%/ £0.5% UWR-5/4000-D12____
18- 72V (48V, Nom) 50V4.0A 10mA0505A 82% £0.2%/ £0.5% UWR-5/4000-D48
46-13.2V (5V,Nom)  #12V,0625A 40 mA/1.829 A 82% £0.2%/£1% BWR-12/625-D5

9.0-18V(12V,Nom)  +12V,0830A 40 mA200 A 84%  +02%/t1% BWR-12/830-D12
1872V (48V,Nom) _ +12V,0.830A 10 mA/0.508 A 85 mV pp 82% £0.2%/£1% BWR-12/830-D48
46-13.2V (5V,Nom)  *15V,0.600A 40 mA/1.829 A 85 mV p-p 82% £02% /1% BWR-15/500-D5 ____
9.0-18V(12V,Nom)  +15V0.670A  30mMA/I587TA  85mVpp 84% £0.2%/£1% BWR-15/670-D12
1872V (48V,Nom) _ +15V,0.670A 10 mA/0.508 A 85 mV pp 82% £0.2% /1% BWR-15/670-D48

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

_4.7-7.0V (5V, Nom) 33V,1.8A 30 mAN1.715 A 50 mV p-p 70% +0.2% / 0.5% UWR-3.3/1800-D5
9.0 - 18V (12V, Nom) 3.3V,25A 30 mA/0.916 A 50 mV p-p 5% £0.2% / £0.5% UWR-3.3/2500-D12
18 - 72V (48V, Nom) 3.3V,1.80 A 15 mA/0.170 A 50 mV p-p 75% 10.2% / £0.5% UWR-3.3/1800-D48
4.7 - 7.0V (5V, Nom) 5.0V,1.60 A 30 mA/2.160 A 50 mV p-p 74% 40.2% / £0.5% UWR-5/1600-D5
9.0 - 18V (12V, Nom) 5.0V,2.0A 15 mA/1.03 A 50 mV p-p 81% 10.2% / +0.5% UWR-5/2000-D12

18 - 72V (24/48V) 5.0V,1.80 A 15 mA/0.240 A 50 mV p-p 78% 40.2% / £0.5% UWR-5/1800-D48
4.7 - 7.0V (5V, Nom) 5.0V,0.70 A 30 mA/1.842 A 50 mV p-p 76% £0.2% / £1% BWR-5/700-D5
9.0 - 18V (12V, Nom) +5.0V,0.80 A 15mA/0.830 A 50 mV p-p 80% +0.2%/ +1% BWR-5/800-D12
4.7 - 7.0V (5V, Nom) +£12V,0.335 A 40 mARR1 A 15 mV p-p 76% +0.2% / +1% BWR-12/335-D5

"9.0-18 (12V, Nom) £12V,0.415 A 35 mA/1.00 A 25 mV p-p 83% +0.2% / +1% BWR-12/415-D12

18 - 72V (24/48V, Nom) +12V,0.415 A 15 mA/0.260 A 50 mV p-p 80% +0.2% /1% BWR-12/415-D48
4.6 - 13.2V (S8V, Nom) +15V,0.275 A 40 mA/2.142 A 15 mV p-p 7% +0.2% /1% BWR-15/275-D5
9.0 - 18V (12V, Nom) +15V,0.330 A 35 mA/0.992 A 25mV p-p 84% 402% /1% BWR-15/330-D12

18 - 72V (24/48V, Nom) +15V,0.330 A 15 mA/0.257 A 50 mV p-p 81% 10.2% /1% BWR-15/330-D48

NEW, 3 WATT, WIDE RANGING, DC-DC POWER CONVERTERS (1.25"x0.8"x0.435")

4.5 -9.0V (5V, Nom) 5.0V,0.50 A 25 mA/0.714 A 100 mV p-p 70% 40.2% / £0.5% UWR-5/500-D5
9.0 - 18V (12V, Nom) 5.0V,0.50 A 15 mA/0.278 A 100 mV p-p 70% +0.2% / +0.5% UWR-5/500-D12
18 - 72V (48V, Nom) 5.0V,0.50 A 10 mA/0.069 A 100 mV p-p 75% +0.2% / £0.5% UWR-5/500-D48
4.5-9.0V (5V, Nom) +12V,0.105 A 25mA/0.714 A 75 mV p-p 70% +0.2%/ 1% BWR-12/105-D5
9.0 - 18V (12V, Nom) +12V,0.125 A 15 MA0.333 A 75 mV p-p 75% +0.2%/ 1% BWR-12/125-D12
18 - 72V (48V, Nom) £12V,0.125 A 10 mA/0.076 A 75mV p-p 82% +0.2%/ 1% BWR-12/125-D48
4.5 -9.0V (5V, Nom) +15V,0.085 A 25 mA/0.729 A 75mV p-p 70% +0.2% /1% BWR-15/85-D5
9.0 - 18V (12V, Nom) +15V,0.100 A 15 mA/0.333 A 75mV p-p 75% +0.2% / 1% BWR-15/100-D12
_18-72V (48V, Nom) +15V,0.100 A 10 mA/0.076 A 75 mV p-p 82% +0.2% /1% BWR-15/100-D48

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



WIDE INPUT RANGE DC/DC CONVERTERS

NO LOAD/FULL LOAD LINE/LOAD

INPUT OUTPUT INPUT CURRENT REGULATION EFFICIENCY MODEL
9-18V dc 5V dc, 3000 mA 30mA/ 1700 mA 0.02%/1.0% 75% UPS-5/3000-D12
9-18V dc 12Vdc, 1250 mA 30 mA/ 1600 mA 0.02% / 1.0% 78% UPS-12/1250-D12
9-18V dc 15V dc, 1000 mA 30 mA / 1600 mA 0.02% /1.0% 78% UPS-15/1000-D12
9-18V dc 5V dc, 5000 mA 30mA/2800mA 0.02% /1.0% 75% UPS-5/5000-D12
9-18V dc 12V dc, 2500 mA 30mA/3200mA  0.02%/1.0% 78% UPS-12/2500-D12
9-18V de 15V dc, 2000 mA 30 mA /3200 mA 0.02% /1.0% 78% UPS-15/2000-D12
18-36V dc 5V dc, 3000 mA 20mA/810mA  0.02%/1.0% 7% UPS-5/3000-D24
18-36V dc 12Vde, 1250 mA 20 mA /780 mA 0.02% /1.0% 80% UPS-12/1250-D24
18-36V dc 15V dc, 1000 mA 20 mA/ 780 mA 0.02% /1.0% 80% UPS-15/1000-D24
18-36V dc 5V dc, 5000 mA 20mA/1350mA  0.02%/1.0% 7% UPS-5/5000-D24
18-36V dc 12Vde, 2500 mA ~ 20mA/ 1550 mA 0.02% /1.0% 80% UPS-12/2500-D24
18-36V dc 15V dc, 2000 mA 20 mA / 1550 mA 0.02% / 1.0% 80% UPS-15/2000-D24
9-18V dc +12Vdc, £625mA 25 mA/ 1520 mA 0.02% / 1.0% 82% BPS-12/625-D12
9-18V dc +15Vdc, +500mA 25mA/1520mA  0.02%/1.0% 82% BPS-15/500-D12
9-18V dc +12Vdc, +1250mA  25mA/3050 mA 0.02% /1.0% 82% BPS-12/1250-D12
9-18V de +15Vdc, £1000 mA 25 mA / 3050 mA 0.02% /1.0% 82% BPS-15/1000-D12
18-36V dc £12Vde, £625mA 25 mA / 750 mA 0.02% /1.0% 84% BPS-12/625-D24
18-36V dc +15Vdc, £500mA 25mA/750mA  0.02%/1.0% 84% BPS-15/500-D24
18-36V dc +12Vdc, £1250 mA 25mA/1500mA 0.02% /1.0% 84% BPS-12/1250-D24
18-36V dc +15V dc, £1000 mA 25 mA/ 1500 mA 0.02% / 1.0% 84% BPS-15/1000-D24
9-18V dc +5/£12Vdc, 1500/4310mA 50 mA / 1600 mA 1.0% /5.0% 78% TPS-5/1500-12/310-D12
9-18V dc +5/£15Vdc, 1500/£250 mA 50 mA / 1600 mA 1.0% /5.0% 78% TPS-5/1500-15/250-D12
918Vdc  +5/+12/-5Vdc, 1500/+310/500mA 50 mA/ 1470 mA 1.0% /5.0% 78% TPS-12/310-5/1500-D12
18-36V dc +5/£12Vdc, 1500/£310mA 40 mA/ 780 mA 1.0% /5.0% 80% TPS-5/1500-12/310-D24
18-36V dc +5/£15Vdc, 1500/+250 mA 40 mA/ 780 mA 1.0% /5.0% 80% TPS-5/1500-15/250-D24
18-36Vdc  +5/+12-5Vdc, 1500/+310/500mA  40mA/715mA  1.0%/50% 80% TPS-12/310-5/1500-D24

MINIATURE DC/DC CONVERTERS

NO LOAD/FULL LOAD LINE/LOAD OUTPUT NOISE REFLECTED  ISOLATION

INPUT TP

u ouTPuT INPUT CURRENT REGULATION & RIPPLE (MAX)' RIPPLE  VOLTAGE MIN MODEL
5Vde 12V dc, 80 mA 90 mA / 380 mA 0.3%/0.4% 20 mV p-p 15 mA p-p 300V de UPS-12/80-D5
5V dc 15V dc, 65 mA 90 mA / 380 mA 0.3%/0.4% 20 mV p-p 15mA p-p 300V dc UPS-15/65-D5
5Vdc 12V dc, +40 mA 90 mA / 380 mA 0.3%/0.4% 20mV pp 15 mA p-p 300V de BPS-12/40-D5
5Vdc +15V dc, £33 mA 90 mA /380 mA 0.3%/0.4% 20 mV p-p 15 mA p-p 300V dc BPS-15/33-D5

NOTE 1. 15pF capacitor across each output.

ouTPUT RATED OUTPUT  LINE/LOAD OUTPUT MODEL

VOLTAGE CURRENT REGULATION __ RIPPLE (MAX)

4.8105.3V dc 500mA  03%/03% 8 mV RMS UPA-5/500
11510125V dc 200mA 0.3%/0.3% 8 mV RMS UPA-12/200
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1W - 10W DC/DC CONVERTERS

NO LOAD/FULL LOAD  LINE/LOAD TEMP.  OUTPUTNOISE REFLECTED
INPUT  ouTPUT REGULATION REGULATION COEF. & RIPPLE RIPPLE MODEL
(MAX) MAX
12v 5V,200 mA 100 mA / 220 mA 0.05%/0.1% 0.02% / °C 20 mV pp 1VmApp  UPM-5200-D12
28V 5V,200 mA 40 mA /100 mA 0.05%/0.1% 0.02%/°C 20mV pp 5mApp __ UPM-5/200-D28
5V 12V,80 mA 220 mA /500 mA 0.05%/0.05%  002%/°C 20 mV pp 25mApp _ UPM-12/80-D5
5V 24V,40mA 220 mA /500 mA 0.05%/0.05% _ 0.02%/°C 20 mV p-p 25mAp-p  UPM-24/40-D5
12V 24V,40 mA 95 mA /210 mA 0.05%/0.05%  002%/°C 20 mV pp 10mApp  UPM-24/40-D12
5V 28V,25 mA 160 mA / 400 mA 0.05% / 0.05% 0.02% /°C 20 mV p-p 20 mA p-p UPM-28/25-D5
12V 28V,25 mA 80 mA /180 mA 0.05%/0.05% _ 0.02%/°C 20 mV p-p 9mApp  UPM-28/25-D12
5V 5V,600 mA 125 mA /935 mA 0.02%/004% __ 0.02%/°C 50 mV pp 32mApp __ UPS-5/600-D5
12V 5V,600 mA 50 mA'/ 364 mA 0.02%/0.04%  0.02%/°C 50 mV p-p 24mApp _ UPS-5/600-D12
28V 5V,600 mA 20 mA /135 mA 0.02%/0.04% _ 0.02%/°C 50 mV p-p 21mApp __ UPS-5/600-D28
5V 12V,250 mA 140 mA /863 mA 0.02%/0.04%  002%/°C 50 mV pp 31mApp  UPS-12/250-D5
28V 12V,250 mA 25 mA /125 mA 002%/0.04% _ 002%/°C 50 mV p-p 21mApp _ UPS-12/250-D28
12V 24V,125mA 125 mA /530 mA 0.05%/0.05% _ 0.02%/°C 20mV pp 26mAp-p _ UPM-24/125-D12
5V 28V,100 mA 300mA /1350 mA _ 0.05%/0.05% __ 0.02%/°C 20mV pp 67mApp __ UPM-28/100-D5
12V 28V,100 mA 125 mA /500 mA 0.05%/0.05% _ 0.02%/°C 20 mV pp 25mApp _ UPM-28/100-D12
12V 5V,1000 mA 50 mA /640 mA 0.02%/0.04% __ 0.02%/°C 50 mV p-p 54 mAp-p __ UPS-5/1000-D12
24V 5V,1000 mA 25mA /320 mA 0.02%/0.04% _ 0.02%/°C 50 mV pp 22mApp _ UPS-5/1000-D24
28V 5V,1000 mA 20 mA /275 mA 0.02%/0.04% _ 0.02%/°C 50 mV p-p 22mApp __ UPS-51000-D28
5V 12V,470 mA 500 mA /2000 mA___ 0.02%/0.04% ___ 0.02%/°C 50 mV p-p 61mApp  UPS-12/470-D5
24V 12,470 mA 120 mA /415 mA 002%/004% _ 0.02%/°C 50 mV p-p 26mApp  UPS-12/470-D24
5V 24v,210 mA 500 mA /2000 mA _ 0.05%/0.01%  0.02%/°C 50 mV p-p 100mApp  UPM-24/210-D5
12V 24V,210 mA 200 mA /830 mA 005%/001% _ 0.02%/°C 50 mV p-p 42mApp  UPM-241210-D12
24V 5V,2000 mA 45 mA / 640 mA 002%/006% _ 0.02%/°C 50 mV p-p 32mApp __ UPS-5/2000-D24
28V 5V,2000 mA 40 mA /550 mA 0.02%/0.05%  0.02%/°C 50 mV p-p 33 mA pp UPS-5/2000-D28
48V 5V,2000 mA 20 mA /320 mA 0.02%/0.05% _ 0.02%/°C 50 mV p-p 32 mA p-p UPS-5/2000-D48
5V 112V, £25mA 150 mA /350 mA 0.05%/0.05%  0.02%/°C 20 mV pp 17 mAp-p BPM-12/25-D5
12V 112V, 25 mA 80 mA /165 mA 0.05%/0.05% _ 0.02%/°C 20 mV pp 8 mApp BPM-12/25-D12
28V +12V,£25mA 30 mA /65 mA 0.05%/0.05%  0.02%/°C 20 mV p-p 3mApp BPM-12/25-D28
5V 115V, 225 mA 160 mA /400 mA 0.05%/0.05% _ 0.02%/°C 20mV pp 20 mA p-p BPM-15/25-D5
12V $15V, t25 mA 80 mA /80 mA 0.05%/0.05% _ 0.02%/°C 20 mV p-p 9mApp BPM-15/25-D12
28V +15V, £25 mA 30 mA /80 mA 0.05%/0.05% __ 0.02%/°C 20 mV pp 4mApp BPM-15/25-D28
5V +12V,#125mA 130 mA /965 mA 0.02%/0.02% __ 0.01%/°C 35 mV pp 34 mA p-p BPS-12/125-D5
12V +12V, 125 mA 55 mA /380 mA 0.02%/0.02% __ 001%/°C 35mV pp 23 mA pp BPS-12/125-D12
28V +12V,+125mA 25mA /145 mA 0.02%/0.02% __ 001%/°C 35mV pp 21 mApp BPS-12/125-D28
5V +15V,#100mA 135 mA /955 mA 0.02%/0.02% __ 0.01%/°C 35 mV pp 33mApp  BPS-15/100-D5
12V +15V, £100 mA 55 mA /376 mA 0.02%/0.02% __ 0.01%/°C 35mV pp 24mApp BPS-15/100-D12
28V +15V, 100 mA 25mA /143 mA 0.02%/0.02% __ 0.01%/°C 35mV pp 21 mA p-p BPS-15/100-D28
5V +15V,+150mA _ 450mA/1750mA___ 0.05%/0.05% _ 0.005%/°C___ 25mVp-p 87 mA p-p BPM-15/150-D5
24V +15V, £150 mA 80 mA /350 mA 0.05%/0.05% __ 0.005%/°C___ 25mV p-p 18 mA p-p BPM-15/150-D24
28V 15V, £150 mA 70 mA /300 mA 0.05%/0.05%  0.005%/°C____ 25mVp-p 15 mA p-p BPM-15/150-D28
5V +12V,1230mA 130 mA/1650mA  0.02%/0.02% _ 0.01%/°C 35 mV p-p 58 mA p-p BPS-12/230-D5
12V #12V, +230 mA 55 mA /690 mA 0.02%/0.02% _ 0.01%/°C 35 mV pp 24 mA p-p BPS-12/230-D12
24V +12V, 230 mA 25 mA /340 mA 0.02%/0.02% _ 0.01%/°C 35mV pp 24 mA pp BPS-12/230-D24
28V £12V, £230 mA 25 mA /300 mA 0.02%/0.02% __ 0.01%/°C 35 mV p-p 23 mA p-p BPS-12/230-D28
5V #15V,+190mA  135mA/1700mA _ 002%/0.02% _ 0.01%/°C 35mVpp 60 mA p-p BPS-15/190-D5
12V #15V, £190 mA 55 mA /710 mA 0.02%/0.02% _ 001%/°C 35mV p-p 25 mA p-p BPS-15/190-D12
24V +15V, £190 mA 30 mA /350 mA 0.02%/0.02% __ 0.01%/°C 35 mV p-p 25 mA pp BPS-15/190-D24
28V +15V, £190 mA 25 mA /300 mA 0.02%/0.02% __ 0.01%/°C 35mV p-p 24 mA p-p BPS-15/190-D28
48V 15V, £190 mA 14 mA /180 mA 0.02%/0.02% __ 0.01%/°C 35mV pp 25 mA p-p BPS-15/190-D48
5V #12V,£420mA 980 mA/4000mA __ 0.05%/0.05% __ 0.02%/°C 50 mV p-p 120 mA p-p BPM-12/420-D5
12V #12V,+420mA __ 340mA/1530 mA __ 0.05%/0.05% _ 0.02%/°C 50 mV p-p 46 mA p-p BPM-12/420-D12
24V +12V, +420 mA 175 mA /760 mA 0.05% / 0.05% 0.02% / °C 50 mV p-p 23 mA p-p BPM-12/420-D24
28V £12V,£420mA 130 mA /650 mA 0.05%/0.05%  0.02%/°C 50 mV p-p 20 mA p-p BPM-12/420-D28
5V #15V,#412mA 260 mA/3700mA _ 0.02%/0.02% __ 0.01%/°C 35 mV pp 130 mA p-p BPS-15/412-D5
12V #15V,£412mA _ 110mA/1590mA __ 0.02%/0.02% __ 0.01%/°C 35 mV p-p 54 mA p-p BPS-15/412-D12__
24V $15V,x412mA 55mA /770 mA 0.02%/0.02%  0.01%/°C 35mV p-p 38 mA p-p BPS-15/412-D24
28V +15V, 2412 mA 45 mA /660 mA 0.02%/0.02% __ 0.01%/°C 35 mV pp 39mApp  BPS-15/412-D28

For Immediate Assistance, Dial 1-800-233-2765
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PS-4

1W - 10W AC/DC SUPPLIES

OUTPUT  RATED QUTPUT  VOLTAGE LINE LOAD OUTPUT ouTPUT MODEL
VOLTAGE CURRENT ACCURACY  REGULATION  REGULATION RIPPLE (MAX)  IMPEDANCE
5V de 250 mA 1.0% 0.05% 0.1% 1 mV RMS 0.050 UPM-5/250
5V dc 500 mA 1.0% 0.05% 0.1% 1 mV RMS 0.050 UPM-5/500
5V de 1000 mA 1.0% 0.05% 01% 1 mV RMS 0.01Q UPM-5/1000
5V de 1000 mA 2.0% 0.25% 0.25% 1 mV RMS 0.01Q UPM-5/10008
5V dc 2000 mA 1.0% 0.05% 0.1% 1 mV RMS 0.0050Q UPM-5/2000
5V dc £250 mA 1.0% 0.05% 0.1% 1 mV RMS 0.05Q BPM-5/250
5V dc £500 mA 1.0% 0.05% 01% 1 mV RMS 0.030 BPM-5/500
12V de £100 mA 2.0% 0.02% 0.05% 2mV RMS 0.10Q BPM-12/100
+12V dc £200 mA 1.0% 0.02% 0.05% 2mV RMS 0.05Q BPM-12/200
+15V dc 60 mA 1.0% 0.02% 0.05% 2mV AMS 0.20Q BPM-15/60
_#15Vdc £100 mA 1.0% 0.02% 0.05% 2mV RMS 0.100Q BPM-15/100
+15V dc +200 mA 1.0% 0.02% 0.05% 2mV RMS 0.05Q BPM-15/200
+15V dc +300 mA 1.0% 0.02% 0.05% 2mV RMS 0.03Q BPM-15/300
+12/5V de +100/ 500 mA 1.0% 0.02% / 0.05% 0.05%/0.1% __ 2mV/imVRMS  0.10/0.050 TPM-12/100-5/500
£12/5Vdc  £150/1000mA  1.0% 0.02% / 0.05% 005%/0.1% __2mV/AmVAMS  0.10/0050 TPM-12/150-5/1000
+15/5V do £100 / 500 mA 0.02% / 0.05% 005%/0.1%  2mV/AmVRMS  0.10/0.050 TPM-15/100-5/500
+15/5V dc £150 /1000 mA 0.02% / 0.05% 0.05%/0.1% ___ 2mV/i mVRMS  0.10/0.050 TPM-15/150-5/1

CHASSIS MOUNT AC/DC SUPPLIES

VOLTAGE

LINE/LOAD

ouTPUT

OUTPUT

OUTPUT  RATED OUTPUT
VOLTAGE CURRENT ACCURACY  REGULATION  RIPPLE (MAX)  IMPEDANCE
5V dc 250 mA 1.0% 0.05%/0.1% 1mVp-p 0.050 ucM-5250
5V dc 500 mA 1.0% 0.05%/0.1% 1 mV p-p 0.050 UCM-5/500
5V.dc 1000 mA 10%  0.05%/01% _ 1mVp-p 0.01Q UCM-5/1000
5Vdc 2000 mA 1.0% 0.05%/0.1% 1mVpp 0.005Q UCM-5/2000
£15V dc 60 mA 1.0% 0.02% / 0.05% 2mvV p-p 0.20Q BCM-15/60
£15V dc +100 mA . 1.0% 0.02% / 0.05% 2mVp-p 0.10Q BCM-15/100
£15V dc +200 mA 1.0% ~ 0.02%/0.05% 2mV p-p 0.05Q BCM-15/200
+15V do +300 mA 1.0% 0.02% / 0.05% 2mV pp 0.050 BCM-15/300
OUTPUT  RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OUTPUT MODEL
VOLTAGE CURRENT ACCURACY  REGULATION  RIPPLE (MAX)  IMPEDANCE
5V dc 5000 mA 80% 0.05% / 0.1% 50 mV p-p 00020 USM-5/5
5V dc 5000 mA 80% 0.05% / 0.1% 50 mV p-p 0.002Q USC-5/5
OUTPUT  RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OuTPUT MODEL
VOLTAGE CURRENT ACCURACY  REGULATION  RIPPLE (MAX)  IMPEDANCE
+120V dc 25 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.0Q BPM-120/25
+150V dc 20 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.00Q BPM-150/20
+180V dc 16 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.00 BPM-180/16

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



VOLTAGE CALIBRATORS

OUTPUT _ SETTABLE SOURCE/SINK CASE/
MODEL  'RANGE  INCREMENTS ACCURACY "o ppENT DISPLAY POWER MOUNTING
+1.2000 100 wV s1DiGT | Saleny Of 575X 360 X 1.29in
DVC-350A or or 0.015% 20 mA LCD Adaptor (146 X 91 X 33 mm)
+12.000 1mv Pl HAND HELD
100 VAC (J)
4 1/2 DIGIT 559 X 2.11 X 5.78
DVC-8500  =19.999 1mv 0.005% 25 mA MEGHANIGAL 415 VAC g/e; IRV SAR SN

For Immediate Assistance, Dial 1-800-233-2765
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DIGITAL PANEL METERS

Model Power Std. Input Case Features
DM-3100L-1 +5Vdc +2Vdc B Short Depth Case
DM3100N-1 +5Vdc +2Vdc A Provisions for 4-20 mA input
DM-3101-1 +5Vdc +2Vdc A High Intensity Display
3.5 Digit LED DM3103-1 +5Vdc +2Vdc B High Intensity Display
DM-31-1 +5Vdc +2Vdc Low Cost - Uncased
DM-3100B-1 115/230VAC +2Vdc B Short Depth Case
DM3104-1 115/230VAC +2Vdc B High Intensity Display o
DM-9115-1 115/230VAC +2Vdc C NEMA 12 (Vibration Std)
DM-4101N-1 +5Vdc +2Vdc A High Intensity Display
DM-9200-1 +5Vde +2Vdc C NEMA 12 (Vibration Standard)
DM-4100D-1 +5Vdc +2Vde A High Speed Sampling Serial/ParallelBCD Output
4.5 Digit LED DM-4101D-1 +5Vdc +2Vdc A High Intensity Display Serial/Parallel BCD Output
DM-4101L-1 +5Vdc +2Vdc B Serial BCD Output
DM-4200-1 +5Vdc +2Vde A Serial BCD Output
DM-9215-1 115/230VAC +2Vdc C NEMA 12 (Vibration)
DM-3100U-1 +5/9Vde +2Vdc A Units Display (Batt. Pwr.)
DM-3100X-1 +5/9Vdc +2Vdc B Battery Powered
3.5 Digit LCD DM-3102A +5Vdc +2Vde A Units Display Autoranging (200 mV - 200V)
DM-LX3-1 +5Vdc +2Vdc Low Cost - Uncased
DM-3100U2 115VAC +2Vdc A Units Display
4.5 Digit LCD DM-4105-1 +5Vdc +2Vdc A Serial BCD OUT (Batt. Pwr.)
Other Digital DBM-20 +5Vdc Adjustable A 20 Segment LED Bar Graph w/ TTL Outputs
Panel Products PC-6 +5Vdc B 10 MHz Counter/Timer

NOTE: Input range kits are available for all DM-3100, 4100, and 9000 Series DPMs

DPM-1 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



3.5 DIGIT, MINIATURE VOLTAGE METERS

Model Power Std. Input Case Features

DMH-30PC-0 +5Vdc £200mV E Encapsulated (Plastic), 24-pin DDIP
NEW DMH-30PC-1 +5Vdc +2Vdc E Encapsulated (Plastic), 24-pin DDIP
Self-Contained DMH-30PC-2 +5Vdc +20Vdc E Enc lated (Plastic), 24-pin DDIP
3.5 Digit LED vP!!'["”'{‘M‘} -~ 12_00"1\/ e E_ ___ Hermetically Sealed, Quartz window,

Ultra-Miniature DMH-30MM-1 +2Vdc Ceramic 24-pin DDIP,

""‘th_aaﬁﬁjé""‘ - o0vae MIL-D-87157 Temperature Range
DMS-30PC-0-RL

DMS-30PC-1-RL

+200mV

Sealed, Plastic Case,
Low Intensity RED Display

E
E
F
F
DMS-30PC-2-RL +20Vdc  F
DMS-30PC-0-RS +200mV F s Plasic &
DMS-30PC-1-RS T svde F ' Seal:d’ tastic ) as’:é DISPLAY
" DMS.30PC.2.RS T50Vde F tandard Intensity RED DISPL.
DMS-30PC-0-RH +200mV F Sealed, Plastic Case,
DMS-30PC-1-RH *2vdo F High Intensity RED DISPLAY
DMS-30PC-2-RH +20Vdc F
NEW -
. DMS-30PC-0-GL +5Vdc +200mV F i
Self-Contained i 30pc-1-6L +5Vdo 2vd F Sealed, Plastic Case,
Slngl.e-.Plece DMS-30PC-2-GL “5Vde T20vae 7 Low Intensity GREEN DISPLAY
3.5 Digit LED DMS-30PC-0-GS +5Vdc +200mV F )
DMS30PCA.GS va v = Sealed, Plastic Case,
il ¥oVde 2vde Standard Intensity GREEN DISPLAY
DMS-30PC-2-GS +5Vdc +20Vdc F
DMS-30PC-0-BS +5Vdc +200mV F
Sealed, Plastic Case,
DMS-30PC-1-BS +5Vdc +2Vdc F )
Standard Intensity BLUE DISPLAY
DMS-30PC-2-BS +5Vdc +20Vdc F
-30PC-0- +200mV
gzs :OPC (: :Z +55\\//:C 22?;" i Sealed, Plastic Case,
- -1 +;
S-30PC oY £2vde Standard Intensity YELLOW DISPLAY
_ DMS-30PC-2-YS +5Vdc +20Vdc F
DMS-30PC-0-OH +5Vdc +200mV F
Sealed, Plastic Case,
DMS-30PC-1-OH +5Vdc +2Vdc F
High Intensity ORANGE DISPLAY
DMS-30PC-2-OH +5Vdc +20Vdc F
CASE SIZES

2.53"W x 3.34"D x 0.94"H (64 x 85 x 24 mm)
3.00"W x 2.15"D x 1.76"H (76 x 55 x 45 mm)
3.60"W x 3.57"D x 1.67"H (91 x 91 x 42 mm)
1.89"W x 1.22:D x 0.94"H (48 x 31 x 24 mm)
1.29"W x 0.25"D x 0.80"H (33 x 6 x 20 mm)

2.19"W x 0.54"D x 0.95"H (55 x 14 x 24 mm)

TmoOm>»

For Immediate Assistance, Dial 1-800-233-2765
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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 _|0

INPUTS

|1 | — Thermocouple types J, K, T, S, B, E, N,R
|1 | RTD/Thermistor

_— __ Strain Gage

1 | Voltage/Current

o N o O
T

COMMUNICATIONS MODE
0H |— |— RS-232-C (Standard)
14 |—4 |— RS-422/485

ANALOG INPUT
O |— None
1L 1 [ Oneoutput (0- 10V/4-20 mA)

POWER
. 115 VAC
230 VAC
L 100VAC
I +5Vdc

O«m>»

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



PANEL MOUNT THERMAL PRINTERS

Input Power
Model Columns Interface (Note 1) Character Set Case Special Features
D P JE S yNume;ch —
DPP-Q7 7 BCD 115/230 VAC (decimal or hex) A Simple DATEL DPM interface
plus sign
" APP-20A1 20 Parallel 115/230 VAC  96charASCll A Inverted, tall character options
APP-20D1 20 Parallel +12 Vde 96 char ASCII A Inverted, tall character options
APP-A20A21 20  RS23220mAloop 115230 VAC  96charASCl A inverted fall, condensed
APP-A20D21 20 RS-232/20 mA loop +12 Vdc 96 char ASCII A character options
APP-20A3 20 IEEE-488 115/230 VAC 96 char ASCIl A Inverted, tall character options
‘MPP-20A 20 RS-232/Parallel 115VAC 127 char ASCHl A
"MMEP-@ 2 RS-232/Parallel +12vde  127charASCll A 'C”h‘ﬁ:iir‘zg'ﬁi:zanced
MPP-20E 20 RS-232/Parallel 230 VAC 127 char ASCII A
APP-48A1 48 Paralle! 115 VAC 192 char ASCII B Inverted character options
APP-48A2 48 RS-232 115/230 VAC 192 char ASCHI B Inverted character options
APP-48D2 48 RS-232 +12 Vde 192 char ASCll B Inverted character options
" APP48A3 48 " JEEE488 115230 VAC  192charASCl B Inverted character options
APP-48D3 48 |EEE-488 +12vdc 192 char ASCHI B Inverted character options
APP-M20A1 20 Parallel 115/230 VAC 96 char ASCIl C
~ APP-M20A21 20 RS-232 115/230 VAC 96 char ASCII c Hardened for shock, vibration
APP-M20D21 20 RS-232 +12 Vdc 96 char ASCII C and humidity (mobile)
APP-M48D1 48 Paralle! +12 Vdc 192 char ASCH! D
APP-M48D2 48 RS-232 +12 Vdc 192 char ASCII D -
S o V T 8 International Character Sets
G’;,E,_sz 42 Serial/Parallel 12:528 l_\:ZA)C 256 char ASCII E :Lgf?e:?gzg:{_aopgcs, 200 Line

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 10.44"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



MULTIBUS | BOARDS

D A/D In/Out D/A D/A
Model Channels Resolution A/D Speed PGA Ranges Channels Resolution Notes
ST-702 8 D Isolated 13 Bits 33 ms x50, x100 5V None -- Direct thermocouple
1KV Down to 50 mV connections, on board
linearize and CJC
ST-711 325/16D 12 Bits 20 ys x1tox1 K 5V, 10V 2(732) 12 Bits On board start timer,
ST-732 Software Down to 50 mV Interrupt
ST-703 None -- -- -- 2.5V to 10V 4 Isolated 12 Bits 350V Isolation per channel
4to 20 mA
ST-724 None -- -- -- 5V, 10V 4 12 Bits
410 20 mA
ST-728 None -- -- -- 5V, 10V 4o0r8 12 Bits
410 20 mA
ST-716 None .- -- -- 5V, 10V 40r8 16 Bits
ST-705 8D 13 Bits 33 ms x1 to x200 4V None -- R8-232 subsystem and
Down to 20 mV CPU, Direct thermocouple
connection, linearize, CJC
ST-519 TTL -- -- -- TTL -- -- 72 TTL lines, In/Out,
discrete 1/0 Interrupt
A/D AD A/D Prog. Gain In/Out D/A D/A
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes
pc-atan  ASEWSIMULophe yBMHz  xdorxdo 5v, 10v, 1 12 Bits
sampling v
4K-sample FIFO
PC-414B 4 SE 14 Bits 500 KHz 5V, 10V 1 12 Bits memory, analog trigger,
PC-414C 4SE 12Bits 1 MHz 5V, 10V 1 12pits  Parallel daiaport,
counter/timer, DMA
PC-414D 1SE 12 Bits 4 MHz v 1 12 Bits Vectored interrupt
PC-414E 16 SE 12 Bits 400 KHz  x1to x100 10V to 100 mV 1 12 Bits
4 SE w/simul . 5V, 10V,
PC-430A ) 12 Bits 1.5 MHz x1 or x10 ’ ’ None
sampling v Local 32 MHZ 320C30
N DSP, 512K memory,DMA
PC-430B 4 SE 14 Bits 500 KHz 5V, 10V None Fast "o prgmg"
PC-430C 4 SE 12 Bits 1 MHz 5V, 10V None command executive,
DSP library,
PC-430D 1SE 12 Bits 4 MHz --- Vv None - Vectored interrupt
PC-430E 16 SE 12 Bits 400 KHz  x1tox100 10V to 100 mV None
4 Monitor ' 0to+15V 2 Isolated, )
PC-462 Channels 12 Bits 25 KHz or 5V, 10W V or | mode 12 Bits Programmable power DAC

1/0B-1 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356



VMEBUS A/D - D/A BOARDS

AD A/D A/D Prog. Gain in/Out D/A D/A
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes
DVME-601A 12 Bits 20 ps
- : 68010 CPU
DVME-601B 16S/8D 12 Bits 4 us 5 10v ;SGK memo?/ o
DVME-601C | Expandable | 16 Bits 3Bps | x1toxiK . None 5-232, 5 TTL I/
I PRI to 256 down to 50 mV Counter/Timers
DVME-601D 16 Bits 400 ms "No prgmg" Command Exec.
DVME-601E 12 Bits 2ps Vectored interrupt
DVME-611/612A 12 Bits 20 us
DVME-611/612B 12 Bits 4 us
DVME-611/612C 325/16D 16 Bits 35pus | xltox12s 5V, 10V 2(612) | 12Bits | Short/O
—— 1 Expandable - Software down to 50 mV SA:16,SD:16
DVME-611/612D 10256 16 Bits 400 ms Pgmble Vectored interrupt
DVME-611/612E 12 Bits 2us
DVME-611/612F 14 Bits 4 us
16 S/8 D 81n/8 Out TTL,
14- 1 g
DVME-613 fsolated 12 eja? 1 aops | xttoxt0 | o\fnv{o gg/ my | None - SA:24,SD:16
500V s Start timer, interrupt
2.5t0 10V " SA:16,SD:16
DVME-624 None 41020 mA 4 Isolated 12 Bits 350V Isolation
DVME-626 None -- - - 5V, 10V 6 16 Bits SA:16,SD:16
25t0 10V ; . .
DVME-628 None - - 41020 MA 8 12 Bits SA:16,SD:16
Slave MUX 6 us 5V, 10V . Slave input expander
DVME-641 328160 | “hoard | Setting - 41020 mA t0601, 611,612
DVME-643 8D Isolated | Slave MUX 25 ms X50, x100 5V . . Slave input expander
board Settling Down to 50 mV to 601,611,612
Slave MUX 6 s - . » Simultaneous Sample/Hold
DVME-645 16 5/6D board | Setliing Sv.1ov Expander to 601, 611, 612
DVME-614A | 4 Simul. S/H 12 Bits 1.5 MHz x1 or x10 1V, 5V, 10V
4K-sample FIFO memory
DVME-614B 4S 14 Bits 500 KHz 5V, 10V Analog trigger
" ’ Parallel data port
DVME-614C 4S 12 Bits 1 MHz 5V, 10V 1 12 Bits Sample counterftimer
DVME-614D 1S 12 Bits 4 MHz 5V, 10V Simultaneous sampling
- Vectored interrupt
DVME-614E 168 12 Bits 400 KHz x1t0x100 | 1,5, 10V, 100mV
DVME-630A 4 Simul. S/H 12 Bits 1.5 MHz x1 or x10 1V, 5V, 10V
DVME-630B 45 14Bits | 500 KHz 5V, 10V Lacal 82 MHz 320C30
DSP, 512 K Memory,
DVME-630C 48 12 Bits 1 MHz - 5V, 10V None Fast "no prgmg" command
DVME-630D 1s 12Bits | 4MHz 5V, 10V Executive, Interrupt
DSP library
DVME-630E 168 12 Bits 400 KHz x1tox100 | 1,5, 10V, 100mV
DVME-622 None - 5V, 10V 13;?;::;" 12Bits | 3 s settiing per channel
5V, 10V Power DAC's, voltage
DVME-621 None - -- @ 100 mA 4lsolated | 12 Bits or current mode, active
or 160 mA drivers, 500V isolation

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

Burn-in Test

PDA 10%

Final Electrical

Test

Seal Fine
and Gross

External Visual

Test Condition A, Y AXIS, 5 kg.

Method 1015,
Test Condition B, 160 hrs. at +125 °C

Static Tests performed at +25 °C

Performed at +25 °C and at max. and
min. operating temperatures

Method 1014,

Test Condition A (fine), 1 x 10-7 cc/
Sec. for volume of >0.5 to <1.0 cms
and 5 x 10-8 cc/Sec. for volume of
>1.0 to <10.0 cm3. Test Condition C
(gross)

Method 2009

mechanical weakness not detected in shock or
vibration test.

Stresses devices at temperature in order to
eliminate infant mortality failures.

Percent defective allowable - Rejects lots with
static test failures greater than 10%.

Verifies that device stili meets specified data
sheet parameters.

Insures hermeticity of device package. Elimi-
nates degradation due to absorption of water
vapor or other contaminants.

Insures that materials, design, construction,
marking, and workmanship conform with appli-
cable procurement documentation.

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




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 D 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 LINEARITY
ADC-HZ12B/883B 12 Bits 8 uSec +1/21.SB
ADC-HX12B/883B 12 Bits 20 uSec +1/2 LSB
ADC-816/883B 10 Bits 800 nSec +1/2L.SB
ADC-511/883B 12 Bits 1 uSec +3/4 LSB
ADC-228/883B 8 Bits 4 nSec +1/2 LSB
ADC-208/883B 8 Bits 50 nSec +1.5LSB
ADC-207/883B 7 Bits 50 nSec +1LSB
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 3 puSec +1/2LSB
DAC-HP16B/883B 16 Bits 15 uSec +2LSB
DAC-HK12B/883B 12 Bits 3 pSec +1/2LSB
DAC-HF12/883B 12 Bits 50 nSec +1/2 L.SB
DAC-HF10/883B 10 Bits 25 nSec +1/2LSB
DAC-HF8/883B 8 Bits 25 nSec +1/2LSB

DATA ACQUISITION SUBSYSTEMS

MODEL NO. RESOLUTION INPUT CHANNELS ~ THROUGHPUT
HDAS-76/883B 12 Bits 4 Diff. 75 KHz
HDAS-75/883B 12 Bits 8 SE 75 KHz
HDAS-16/883B 12 Bits 16 SE 50 KHz
HDAS-8/883B 12 Bits . 8 Diff. 50 KHz
MULTIPLEXERS
MODEL NO. CHANNELS SETTLING TIME ACCESS TIME
MX-826/883B 8 SE 200 nSec 70 nSec

SAMPLE-AND-HOLD AMPLIFIERS
MODEL NO. LINEARITY ACQUISITON TIME BANDWIDTH
SHM-4860/883B 0.01% 200 nSec 16.MHz

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



OPTION 2 — DATEL QL SCREENING PROGRAM

TEST

TEST CONDITION

PURPOSE

Internal Visual
(100% Precap)

Test Method 2017

Eliminate visual defects prior to seal

Stabilization Bake
100%

TM 1008, Condition C 24 hours at + 150 °C
(Optional if TM 1030 is used)

Eliminates failures due to high temp storage

Temperature Cycling, 100%

TM 1010, Condition C -65 to +150 °C, 10 cycles

Eliminates failures due to mechanical weakness

100% Constant Acceleration

TM 2001, Condition A Y1 Axis, 5000 G

Eliminates failures due to mechanical weakness

100% Burn-in

Static burn-in 160 hrs. at +125 °C
(Similar to TM 1015 or TM 1030)

Eliminates failures due to infant mortality

100% Final Electrical
Test

Performed at +25 °C, TMIN, and TMAX operating
temperatures

Verifies that devices meet speicifications over
temperature range

100% Fine and Gross
Leak

Test Method 1014 Condition A (fine)
5 x 107 cc/Sec. Condition C (gross)

Insures hermeticity for high humidity
environments

100% External Visual

Test Method 2009

Insures proper marking, construction,
workmanship

-QL PRODUCTS

SAMPLE-HOLD AMPLIFIERS

MODEL NO. LINEARITY ACQUISITION TIME Hoé_F?o%ODE
P

SHM-45MM-QL 0.01% 200 nSec. 0.5 pV/uSec.

SHM-4860MM-QL 0.01% 200 nSec. 0.5 pV/uSec.

SHM-6MM-QL 0.02% 2 pSec. 10 puV/uSec.

SHM-HUMM-QL 0.1% 25 nSec. 50 uV/uSec.

OPERATIONAL AMPLIFIERS
INPUT
OFFSET GAIN

MODEL NO. VOLTAGE BANDWIDTH OUTPUT

AM-500MM-QL 3mv 130 MHz +10V at 50 mA

AM-1435MM-QL 5mV 1000 MHz +7Vat 14 mA

DATA ACQUISITION SUBSYSTEMS
MODEL NO. RESOLUTION INPUT CHANNELS ~ THROUGHPUT
HDAS-16MM-QL 12 Bits 16 Single-Ended 50 KHz
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ANALOG-TO-DIGITAL CONVERTERS

MODEL NO. RESOLUTION  CONVERSION TIME LINEARITY
ADC-817AMM-QL 12 Bits 2 pSec. +1LSB
ADC-HX12BMM-QL 12 Bits 20 pSec. +1/2LSB
ADC-HC12BMM-QL 12 Bits 300 pSec. +1/21LSB
ADC-815MM-QL 8 Bits 700 nSec. +1/21LSB
ADC-825MM-QL 8 Bits 1 uSec. +1/2LSB

SAMPLING ANALOG-TO-DIGITAL CONVERTERS
MODEL NO. RESOLUTION SPEED LINEARITY

ADC-HS12BMM-QL 12 Bits 66 KHz +1/2LSB

DIGITAL-TO-ANALOG CONVERTERS

MODEL NO. RESOLUTION SETTLING TIME LINEARITY
DAC-HP16BMM-QL 16 Bits 15 pSec. +2LSB
DAC-HF12BMM-QL 12 Bits 50 nSec. +1/2LSB
DAC-HK12BMM-QL . 12 Bits 3 pSec. +1/2LSB
DAC-HZ12BMM-QL 12 Bits 3 pSec. +1/2LSB
DAC-HF10BMM-QL 10 Bits 25 nSec. +1/21LSB
DAC-HF8BMM-QL 10 Bits 25 nSec. +1/21LSB

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



OPTION 3 — BS9000 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.

BS9000 Screening Requirements

Fine and gross leak tests
T BS 9400 1.2.6.14
[
Screening Level B J Electrical tests at 25 °C as per
| subgroups A1 (a) (1), and A2

Pre-cap Inspection ]
BS 9400 1.2.10 Level B Burn-in Screen
| BS 9400 1.2.9.2
160 hr. minimum at 125

Production batch formed |

High temperature storage
BS 9400 1.2.6.3 150 °C

for 24 hours [ Inspection Lot Formed l
T ]
Rapid change of temperature S:rgpcle Testto grqutps
BS 9400 1.2.6.13 10 cycles 5,1 as appropriate
-65 °C to +150 °C

Acceleration steady state
BS 9400 1.2.6.9
294000 m/Sec.2direction Y1

BS9000 PRODUCTS
ANALOG-TO-DIGITAL CONVERTERS
MODEL NO. RESOLUTION CONVERSION TIME LINEARITY
ADC-208MM-BS9400-G0140 8 BITS 66 nSec +2 1/2LSB
ADC-303MM-BS9400-G0106 8 BITS 10 nSec +3/4 LSB
ADC-303JM-BS9400-G0106 8 BITS 10nSec +3/4 LSB
ADC-304MM-B29400-G0177 8 BITS 50 nSec +1/2LSB

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

5962-88508
5962-88508
5962-89528
5962-89528
5962-89531
5962-89531

5962-90857
5962-89996
5962-89996
5962-89996
5962-88514
5962-88514

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

DATEL MODEL NUMBER

ADC-HX/883B
ADC-HZ/883B
DAC-HKB/883B
DAC-HKB-2/883B
DAC-HPB/883B
DAC-HPB-1/883B

ADC-208/883B (pending)
DAC-HF8/883B (pending)
DAC-HF10/883B (pending)
DAC-HF12/883B (pending)
HDAS-8/883B (pending)
HDAS-16/883B (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-817AMM DAC-112D
ADC-B500-1 ADC-817AMM-QL DAC-UP10BC
ADC-B505 ADC-825MC DAC-UP8BC
ADC-B304 ADC-825MM DAC-08BC
ADC-ECONOVERTER-EXX-HS ADC-825MM-QL DAC-08BM
ADC-EHB1-EXX-HS-BUO4 ADC-826MC DAC-0805MR
ADC-EH10B1 ADC-826MM DAC-169-16B
ADC-EH10B2 ADC-827AMC DAC-169-16D
ADC-EH12B2 ADC-830C DAC-298B
ADC-EH12B3 ADC-847A DAC-4910B
ADC-EH8B1 ADC-847B DAC-4912D
ADC-EH8B2 ADC-847M DAC-562C
ADC-EK10B ADC-856C DAC-562M
ADC-EK12B ADC-856M DAC-608C
ADC-EK12DC ADC-881 DAC-610C
ADC-EK12DM ADC-974 DAC-612C
ADC-EK12DR ADS-105MC DAC-7134BL
ADC-EK8B ADS-106MC DAC-7134UL
ADC-ET10BC ADS-125MC DAC-7523
ADC-ET10BM AM-227 DAC-7533
ADC-ET12BC AM-427-1A DAC-7541
ADC-ET12BM AM-427-1B DAC-8308
ADC-ET12BR AM-427-2B HDAS-16MM-QL
ADC-ET8BC AM-427-2M MDAS-16
ADC-ET8BM AM-430A MDAS-8D
ADC-E12B4 AM-430B MDAS-940D
ADC-E12D2 AM-450-2 MDAS-940S
ADC-E12D2-EX AM-450-2M MS-13
ADC-E12D3 AM-452-2 MS-6
ADC-HX12BMM-QL AM-452-2M MS-7
ADC-HZ12BMM-QL AM-460-2 MVD-409
ADC-MC8BC AM-462-2 MX-1606M
ADC-MC8BM AM-464-2 SCM-100A
ADC-149-14B AM-464-2M SCM-100B
ADC-32AC AM-543MC SCM-101
ADC-32C DAC-DG12B1 SDAS-8A1
ADC-32M DAC-DG12B1-EXX-HS-BU04 SDAS-8A2
ADC-33C DAC-DG12B2 SDAS-8A3
ADC-33M DAC-DG12B2-EXX-HS SDAS-8E1
ADC-510MC DAC-HB12B SHM-IC-1
ADC-510MM DAC-HB8B-EXX SHM-IC-1M
ADC-5101 DAC-HF10BMM-QL SHM-LM-2
ADC-574AT DAC-HF12BMM-QL SHM-UH
ADC-574ZA DAC-HF8BMM-QL SHM-UH3
ADC-574ZB DAC-HI10B SHM-2
ADC-574ZC DAC-HI10B-EXX-HS-BU04 SHM-2-EXX-HS-BU04
ADC-674ZA DAC-HI12B SHM-2E
ADC-674ZB DAC-HI-12B-EXX-HS SHM-2E-EXX-HS
ADC-674ZC DAC-HI8B SHM-5
ADC-7109 DAC-HI8B-EXX-HS-BU04 SHM-5-EXX-HS-BU04
ADC-800 DAC-HK-12BMM-QL VFQ-1C
ADC-810MC DAC-HK12BMM-2-QL VFQ-1R
ADC-810MM DAC-HP16BMM-QL VFQ-2C
ADC-811MC DAC-HP16BMM-1-QL VFQ-3C
ADC-811MM DAC-HZ12BMM-QL VFV-10K
ADC-815MC DAC-IC10B VFV-100K
ADC-815MM DAC-IC10BC VI-7660-1
ADC-815MM-QL DAC-IC10BM VI-7660-2
ADC-816/883B DAC-110B VR-182A
ADC-816MC DAC-HOB-EXX-HS VR-182B
ADC-816MM DAC-112B VR-182C
ADC-817AMC DAC-112B-EXX-HS-BU04
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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/BK/UJ/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-103/102
SHM-LM-2M
SHM-360
SHM-361
SHM-9 Series
TP Series*

*Available through distributors

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

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
ADS-112MM
ADS-21PC
ADS-21PC
AM-551
AM-543MC
AM-427-2B
AM-450-2
AM-450-2M
None
DAC-HF10
DAC-7134BL/UL
DAC-HK12
None

None
HDAS-8/883B
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

DATEL Inc. products are not for and should not be used within life support systems or nuclear facility
applications without the specific written consent of DATEL 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.
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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 letter, 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 DATEL 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, Massachusetts, 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 DATEL 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 ali 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
and/or 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. ltems 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.




ANALOG-TO-DIGITAL CONVERTERS
SAMPLING A/D CONVERTERS
FLASH A/D CONVERTERS
DIGITAL-TO-ANALOG CONVERTERS
SAMPLE-AND-HOLD AMPLIFIERS
MULTIPLEXERS

OPERATIONAL AMPLIFIERS
ISOLATION AMPLIFIERS
INSTRUMENTATION AMPLIFIERS
DATA ACQUISITION SUBSYSTEMS
ACTIVE FILTERS

V/F-FN CONVERTERS

DIGITAL PANEL METERS
CALIBRATORS

PROCESS MONITORS/CONTROLLERS
THERMAL PRINTERS

POWER SUPPLIES

DC/DC CONVERTERS

DATA ACQUISITION BOARDS
DSP/DATA ACQUISITION PRODUCTS
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