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Rhombus Industries Incorporated is a
privately owned corporation and a leading
designer and manufacturer of transformers
- and magnetic products. Our headquarters
is located in Santa Ana, California and

includes engineering, research and development, proto-
type manufacturing capabilities, sales and extensive
in-house testing capabilities. All product is manufactured
at our privately owned and operated sub-assembly opera-
tion located in Thailand.

Since our founding in 1970, insuring the accuracy, consis-
tency, and overall quality of Rhombus products is of pri-
mary concern. All of our products are designed and built to
meet the most demanding reliability requirements. We
have an extensive quality control program which incorpo-
rates statistical process control and is also in strict compli-
ance with MIL-1-45208.

For over 45 years, Rhombus has gained unique experience
in providing quality components and innovative designs for
users of magnetic products. Rhombus welcomes custom
designs tailored to unique customer requirements. Our ded-
icated employees look forward to proving to you that Rhom-
bus offers the price, delivery and application support advan-
tages that can address your most critical needs.
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AlZ Series Passive 10-Tap DIP/SMD Delay Modules

e Low Profile 14-Pin Package Operating Specifications - Passive Delay Lines
DIP & Surface Mount Versions Pulse Overshoot (POS) ........cc.ocovverueveereieriienns 5% to 10%, typical
e Low Distortion LC Network Pulse Distortion (S) .......cccccevviirviriiiiiiieiiccecreceee, 3% typical
. . Working Voltage .............ccccooiiiiiiiiini 25 VDC maximum
e 10 Equal Delay Taps, Variety of Footprints Dielectric Strength ........ovveeeeereeeereeeeeereerseee 100VDC minimum
e Fast Rise Time - BW =~0.35/1, Insulation Resistance .........c.cc.cccueu.e. 1,000 MQ min. @ 100VDC
e Standard Impedances.‘ 50 -75-100 - 200 Temperature Coefficient ............ccoeeveeiiiinn. 70 ppm/OC, typlcal
Bandwidth (f.) ...cccovrieiiieeee e 0.35/t approx.
o Stable Delay vs. Temperature: 100 ppm/°C Operating 'Ige(rzmerature Range ..o -550 tc.r +$ SSOC
e Operating Temperature Range -55°C to +125°C Storage Temperature Range ..............c.cccoccueee.... -65° to +150°C

Electrical Specifications at 25°C 23  Note: For Gullwing SMD Package add "G" to P/N in Table

Delay Tolerances 50 Ohm Impedance 75 Ohm Impedance 100 Ohm Impedance 200 Ohm Impedance
Rise Rise Rise Rise
Total ~ Tap-to-Tap| Part Time  DCR Part Time  DCR Part Time  DCR Part Time  DCR
max. max. max. max.
(ns) (ns) Number max. ohms) | Number maX-ohms) | Number maxX-ohms) | Number maX- Ohms)

(ns) (ns) (ns) (ns)
5+050| 05x02 AlZ-55 1.5 0.8 AlZ-57 1.5 0.8 AlZ-51 1.5 0.8 AlZ-52 1.5 0.8
10+£1.00 | 1.0+£0.3 | AIZ-105 2.0 0.8 AlZ-107 2.0 1.1 AlZ-101 2.0 1.2 AlZ-102 2.0 1.7
15+1.00 | 1.5+0.5 | AIZ-155 3.0 1.0 AlZ-157 3.0 1.3 AlZ-151 3.0 1.4 AlZ-152 3.3 1.9
20+£1.00 | 2.0+0.5 | AlZ-205 4.0 1.2 AlZ-207 4.0 1.5 AlZ-201 4.0 1.6 AlZ-202 4.5 2.4
25+1.25| 25+0.5 | AlZ-255 5.0 1.3 AlZ-257 5.0 1.6 AlZ-251 5.0 1.8 AlZ-252 2.6 3.4
30+£1.50 | 3.0+0.6 | AlZ-305 6.0 1.4 AlZ-307 6.0 1.9 AlZ-301 6.0 2.0 AlZ-302 7.2 3.7
35+1.75| 3.5+1.0 | AlZ-355 7.0 1.5 AlZ-357 7.0 2.6 AlZ-351 7.0 2.9 AlZ-352 8.0 4.0
40+2.00 | 40+1.0 | AlZ-405 8.0 1.6 AlZ-407 8.0 2.9 AlZ-401 8.0 3.1 AlZ-402 9.1 4.3
50+£2.50 | 5.0+1.0 | AlZ-505 10.0 1.8 AlZ-507 10.0 3.2 AlZ-501 10.0 3.5 AlZ-502 11.0 5.6
60+3.00 | 6.0+1.5 | AlZ-605 12.0 2.0 AlZ-607 12.0 3.5 AlZ-601 12.0 3.8 AlZ-602 12.9 6.1
70+3.50 | 7.0+1.5 | AIZ-705 14.0 2.8 AlZ-707 14.0 4.1 AlZ-701 14.0 4.6 AlZ-702 14.8 6.6
75+£3.75| 7.5+1.5 | AlZ-755 15.0 2.9 AlZ-757 15.0 4.5 AlZ-751 15.0 4.8 AlZ-752 15.7 6.8
80+4.00 | 8.0+1.8 | AlZ-805 16.0 3.0 AlZ-807 16.0 4.8 AlZ-801 16.0 5.0 AlZ-802 16.7 7.0
100£5.00 | 10.0+2.0 | AIZ-1005 | 20.0 3.4 AlZ-1007 | 20.0 4.9 AlZ-1001 | 20.0 5.6 AlZ-1002 | 21.0 8.2
125+6.25 | 12.5+£2.5 | AlZ-1255 | 25.0 3.8 AlZ-1257 | 25.0 5.6 AlZ-1251 | 25.0 6.2 AlZ-1252 | 25.0 9.5
150+7.50 | 15.0£3.0 | AlZ-1505 | 30.0 4.8 AlZ-1507 | 30.0 6.3 AlZ-1501 | 30.0 6.8 AlZ-1502 | 30.0 9.8
200+ 10.00| 20.0+3.0 | AlZ-2005 | 40.0 5.7 AlZ-2007 | 40.0 7.3 AlZ-2001 | 40.0 7.9 AlZ-2002 | 40.0 9.9

y EZ‘:J}T;Z:;;Z:E;‘&? o ;g.gt o ?faglgg'gfge ALTERNATE SCHEMATICS: Contact factory for identical
3. Output (100% Tap) terminated to ground through R =Z, 10 tap passives available in range of schematic styles
‘ See Similar 10 Tap: "AIZ" DIP/SMD,
"TZB n , HSIP5H & HTF"

(ROHS Version add suffix "R": AIZ-201GRV\\

AlZ Style Schematic Dimensions in Inches (mm)
Most Popular Footprint .785
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AlU Style Schematic
substitute AIU for AIZ in P/N Add "G" Suffix to P/IN Examples: AlZ-51G, AlZ-1505G etc.

.285

COM 100% 90% 80% 70% 60% 50% (179%’4) (7.24)
) [ [12] [1] [10] [s] [o] A * TW
[ ‘ J :
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‘ — .205
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T ] GiAX
Pan S I N I s n n N NN = N
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- & & b
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COM IN 10% 20% 30% 40% 50% 400 (10.16) DL22
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AMZ & AMY Series Passive 5-Tap DIP/SMD Delay Modules

Operating Specifications - Passive Delay Lines

e Low Profile 8-Pin Package
for Surface Mount Applications Pulse Overshoot (POS) .........cccoeveeiiniirieincne. 5% to 10%, typical
e Low Distortion LC Network Pulse. Distortion (S) ...eevevvereiriiieeseeee e 3% typlcal
Working Voltage ...... .... 25 VDC maximum
e 5 Equal Delay Taps Dielectric Strength ... .... 100VDC minimum
e Fast Rise Time -- BW ~0.35/t Insulation Resistance ........ 1,000 MQ min. @ 100VDC
e Standard Impedances: 50 - 75 - 100 - 200 2 Temperature Coefficient...........ccccoovvvienennne 70 ppm/°C, typical
. Bandwidth (£.) ..o 0.35/t, approx.
e Stable Delay vs. Temperature: 100 ppm/°C Operating Temperature Range ...........ccccceevevennne -55° to +125°C
e Operating Temperature Range -55°C to +125°C  Storage Temperature Range ...........c.cccoceuevvunnsn. -65° to +150°C
Electrical Specifications at 25°C 23  Note: For SMD Package add "G" of "J" as below to P/N in Table
Delay Tolerances 50 Ohm Rise DCR 75 Ohm Rise DCR 100 Ohm Rise DCR 200 Ohm Rise DCR
-to- Time max. Time max. Time max. Time max.
-l(-ﬁgl Tap(rt]z)Tap Part Number (:15) (Ohés) Part Number (:15) (Ohés) Part Number (:'15) (Ohn)w(s) Part Number (Ins) (Ohmxs)

25+03 | 05+£02 | AMZ-255 1.5 0.4 | AMZ-257 | 15 0.6 | AMZ-2.51 1.5 0.6 |AMZ-252 | 1.5 0.9
5+05  1.0+£03 | AMZ-55 2.0 0.5 AMZ-57 2.0 0.6 AMZ-51 2.0 0.6 AMZ-52 2.0 1.1
6+05  12+04  AMZ-65 2.3 0.5 AMZ-67 2.3 0.6 AMZ-61 2.4 0.7 AMZ-62 2.6 1.1
7105 | 14+04 | AMZ-75 2.6 0.6 AMZ-77 2.6 0.6 AMZ-71 2.8 0.8 AMZ-72 2.8 1.1

75+£05 | 1.5£05 | AMZ-7.55 2.3 0.6 | AMZ-7.57 | 238 08 |AMZ-7.51 29 0.8 |AMZ-7.52 | 29 1.4
8+0.5 | 1.6+0.5 | AMZ-85 3.0 0.6 AMZ-87 3.0 0.9 AMZ-81 3.0 0.8 AMZ-82 3.1 1.4
9+0.5 | 1.8£05 | AMZ-95 33 0.7 AMZ-97 34 0.9 AMZ-91 34 0.8 AMZ-92 34 1.4

10£1.0 | 2.0£05 | AMZ-105 34 0.7 | AMZ-107 | 35 0.9 | AMZ-101 3.6 0.9 | AMZ-102 | 3.6 1.6
15£1.0  3.0£06 | AMZ-155 52 09 | AMZ-157 | 52 1.7 | AMZ-151 52 1.8 | AMZ-152 | 52 2.7
20+1.0 | 40+£1.0 | AMZ-205 6.8 1.0 | AMZ-207 | 6.8 1.9 | AMZ-201 6.8 20 | AMZ-202 | 6.8 2.8
25+125 5.0+£1.0 AMZ-255 | 8.5 1.3 | AMZ-257 | 8.5 2.1 AMZ-251 8.5 22 | AMZ-252 | 8.5 3.0
30£15  6.0+1.5 | AMZ-305 | 10.2 1.4 | AMZ-307 | 10.2 2.2 | AMZ-301 | 102 2.4 | AMZ-302 | 10.2 32
35+1.75 | 7.0+15 | AMZ-355 | 11.9 1.5 | AMZ-357 | 11.9 2.4 | AMZ-351 | 11.9 2.6 | AMZ-352 | 11.9 3.4
40+2.0  8.0+18  AMZ-405 136 1.6 | AMZ-407 | 13.6 2.7 | AMZ-401 | 13.6 2.8 | AMZ-402 | 13.6 3.6
50+2.5 | 10.0+£2.0 AMZ-505 | 17.0 2.0 | AMZ-507 | 17.0 2.9 | AMZ-501 | 17.0 3.1 AMZ-502 | 17.0 5.5
60+3.0 | 12.0+2.5 AMZ-605 | 204 22 | AMZ-607 | 204 3.3 | AMZ-601 | 204 33 | AMZ-602 | 20.4 6.2
75+3.75 | 15.0+3.0  AMZ-755 | 255 2.5 | AMZ-757 | 255 3.6 | AMZ-751 | 255 3.6 | AMZ-752 | 255 6.8
80+4.0 | 16.0+3.0 | AMZ-805 | 27.2 2.6 | AMZ-807 | 272 3.4 | AMZ-801 | 272 5.0 | AMZ-802 | 27.2 7.0
100+£5.0  20.0+3.0 | AMZ-1005  34.0 3.0 |AMZ-1007 | 34.0 3.7 |AMZ-1001 | 34.0 5.8 |AMZ-1002| 34.0 7.8

1. Rise Times are measured from 10% to 90% points. - T Y P v
2. Delay Times measured at 50% point of leading edge. [ See Similar 5 Tap: TZA" & "SIP4 ]

3. Output (100% Tap) terminated to ground through R =Z

— - Dimensions in Inches (mm)
(ROHS Version add suffix "R": AMZ-302GR j

.505 .285
(12.83) (7.24
. MAX. MAX.
AMZ Style Schematic AMY Style Schematic
AMY for AMZ in P/N L]
COM 20% 60% CON COM 100% 80% 60%
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To Specify SMD: Add Suffix "G" to P/N To Specify SMD: Add Suffix "J" to P/N

.505 .285 .285

(12.83) ——~ (7.24) .505 724y -~
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; o M AX.} MAX.
‘ '
.205 -
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f .030 -010 *f—t \S =,
J L u J L 015 ©79 1(%32) ‘L u J L : %0
020 .050  .100 (0.38) TYP. : - .030 : i
(0.51) (1.27) (2.54) TYP. 430 (10.92) 020 050  .100 (0.76) -330 (8.38) -
TYP. TYP. TYP. : 400 (10.16) : (0.51) (1.27) (2.54) TYP. MAX.
TYP. TYP. TYP. DL22
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AML1 Series Mini 16-Pin 50-mil SMD Passive Delay Modules

Low Profile 16-Pin 50-mil Package
for Surface Mount Applications

Low Distortion LC Network

Fast Rise Time

°
[ J

e Standard Impedances: 59 - 75 - 100 - 200 Q
e Stable Delay vs. Temperature: 100 ppm/°C
°

Operating Specifications - Passive Delay Lines
Pulse Overshoot (Pos) ... "

Pulse Distortion (S)
Working Voltage ....
Dielectric Strength
Insulation Resistance .....
Temperature Coefficient .

. 5% to 10%, typical
3% typical

.... 25 VDC maximum

100VDC minimum
. 1,000 MQ min. @ 100VDC
70 ppm/°C, typical

Bandwidth (f.) .....ccccooveririiiiiienn. ... 0.35/t approx.
Operating Temperature Range -55°C to +125°C Operating 'Igefr?r1perature Range .... .. -55° tor +$ SSOC
Storage Temperature Range ...........ccccoeveeerennn. -65° to +150°C
Electrical Specifications at 25°C .23
Delay ;;,T/S_ng; 5125 50 Ohm 75 Ohm 100 Ohm 200 Ohm
(ns) max. (ns) (Ohms) Part Number Part Number Part Number Part Number
1.0+ .20 1.6 .20 AML1-1-50 AML1-1-75 AML1-1-10 AML1-1-20
1.5+.20 1.6 .30 AML1-1P5-50 | AML1-1P5-75 | AML1-1P5-10 | AML1-1P5-20
2.0+ .20 1.6 40 AML1-2-50 AML1-2-75 AML1-2-10 AML1-2-20
2.5+.20 1.6 .50 AML1-2P5-50 | AML1-2P5-75 | AML1-2P5-10 | AML1-2P5-20
3.0+.20 1.7 .60 AML1-3-50 AML1-3-75 AML1-3-10 AML1-3-20
4.0+ .20 1.7 .70 AML1-4-50 AML1-4-75 AML1-4-10 AML1-4-20
5.0%.25 1.8 .80 AML1-5-50 AML1-5-75 AML1-5-10 AML1-5-20
6.0 £.30 2.0 85 AML1-6-50 AML1-6-75 AML1-6-10 AML1-6-20
7.0 £.30 2.2 .90 AML1-7-50 AML1-7-75 AML1-7-10 AML1-7-20
8.0 +.30 2.4 .95 AML1-8-50 AML1-8-75 AML1-8-10 AML1-8-20
9.0+ .30 2.6 1.10 AML1-9-50 AML1-9-75 AML1-9-10 AML1-9-20
10 +.30 2.8 1.20 AML1-10-50 AML1-10-75 AML1-10-10 AML1-10-20
12 +.50 3.2 1.50 AML1-12-50 AML1-12-75 AML1-12-10 AML1-12-20
15+.70 3.8 1.70 AML1-15-50 AML1-15-75 AML1-15-10 AML1-15-20
20+ 1.0 4.8 2.00 AML1-20-50 AML1-20-75 AML1-20-10 AML1-20-20

1. Rise Times are measured from 20% to 80% points.
2. Delay Times measured at 50% point of leading edge.
3. Output (100% Tap) terminated to ground through R =Z

Dimensions in Inches (mm)

2
T (M'Ax.) T
I

505
(12.83) —
MAX.

.205
P/N Description AML1 -XX - XX (S&; )
Passive SMD Molded s 3
16-pin 50-mil Delay Modules J L - 0f15 L (bo_%i) T (-0_12%)
) - -~ : TYP. TYP.
Delay Coding Number 016 .050 (0.38)
Per Table above (0.41 (1.27) TYP. .380 (9.65)
TYP. TYP. 360 (9.14)
Impedanc Specifier:
50 Ohms = 50
75 0Ohms = 75
100 Ohms = 10
200 Ohms = 20 AML1 Schematic
COM COM
Part Number Examples:
AML1-10-10 = 10 ns, 100 Q %‘ ’1—5‘ ’m w M W W m
AML1-25-7 =25ns75Q
AML1-6-50 = 6 ns, 50 Q [t it A il il
TT1TT T T T T T T
[/ROHS Version add suffix "R": AML1-5-10R ] [11[2][3] [4] [s][6][7][8]
- - IN 100%
DL22
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SH6G Series Mini 6-Pin SMD Passive Delay Modules

e Small Gullwing SMD Package ® Standard Impedances: 50 to 100 Q

e Fast Rise Time, Low DCR gor;tlactD fa/ctory fo; 200 Q Impe.’d;':zgge ver/s.jgns
e Low Distortion LC Network o Stable Delay vs. Temperature: ppm

Operating Temperature Range -55°C to +125°C
e Tight Delay Tolerance e Uperaling peratu g ;

Electrical Specifications at 25°C 1234 P/N Description SH6G XXX X
Delay Code R Passive Single Output
(Referto P/N Delay Tolerance | Rise Time DCR 6-pin Delay Module Series
description) (ns) (ns) (ohms)
Delay "Code" Per Table
010 10 + 020 0.70 0-35 Impedance Specifier:
015 15 + 020 0.80 0.35 "5" =50 Ohms, "7" =50 Ohms,
020 20 1+ 020 0.90 0.35 "9" =93 Ohms, "10" = 100 Ohms
025 25 + 025 1.00 0.40 Part Number Examples: .
SH6GO0155 = 1.5 ns, 50 Q, 6-pin G-SMD
030 S0 + 030 [ 040 SH6G1207 =  12ns, 75 ©, 6-pin G-SMD
035 35 + 0.30 1.30 0.45 SH6G0259 = 2.5ns, 93 Q, 6-pin G-SMD RoHS
040 40 + 0.40 1.50 0.45
045 45 + 040 1.70 045 Passive Delay Line Parameters Minimum Typical Maximum
050 50 + 040 1.80 0.50 Pulse Overshoot (Pos) 10%
060 60 + 0.40 2.20 0.55 Pulse Distortion (S) 3%
070 70 + 040 | 240 0.55 Working Volige 25VDC
Dielectric Strength 100vDC
075 75 x 040 2.0 0-60 Insulation Resistance, @ 100VDC 1,000 MQ
080 80 + 040 2.60 0.75 Temperature Coefiicient 100 ppm/ C
090 9.0 + 0.50 2.80 0.75 Bandwidth, approx. (fc) 0.35/tr
100 100 + 0.60 3.00 0.75 Operating Temperature Range 55 C +125 C
110 110 + 060 3.30 0.75 Storage Temperature Range 65 C +155 C
120 120 + 0.60 3.50 0.75
1. Rise Times are measured from 20% to 80% points. Schematic Diagram
2. Delay Times measured at 50% points of leading edge.
3. Impedance, Z, tolerance + 10 %
4. Output terminated to ground through R = Z IN [ :|
1 Hd 6 | COM
@
2 5 | COM
n %e 5
— “
3 4 | COM
1 <[ O =g out j
> ﬂ ]Iﬁ 5 D|meirr115|ons
Inches (mm
3 =[] = (mm)
N 315
(6.:80) (8.00) RoHS Compliant Version

205 To Order RoHS Version add suffix "R":
(5.21) Standard P/N RoHS Version
MQX L SH6G0201 SH6G0201R

L2 J o0 MJ L SH6G1205 SH6G1205R
727 025 — -

TYP <TY P
425 (10.80) 2Y5P4) °Y9P6)
.405 (10.29)
DL22
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SIL2 Series
M | n i_ SI P ® fast Rise Time, Low DCR ® Standard Impedances: 50 to 200 2
. ® High Bandwidth = 0.35/t e Stable Delay vs. Temperature: 100 ppm/°C
Passive Delay - . . .
® [ow Distortion LC Network ® Operating Temperature Range -55°C to +125°C
Modules
Electrical Specifications at 25°C 234
Rise DCR 50 Ohm 55 Ohm 75 Ohm 93 Ohm 100 Ohm 200 Ohm
Delay (ns) Time h Impedance Impedance Impedance Impedance Impedance Impedance
(ns) | (©hms) PIN PIN PIN PIN PIN PIN
0 0.1 SIL2-0 SIL2-0 SIL2-0 SIL2-0 SIL2-0 SIL2-0
1.0+0.20 1.6 0.2 SIL2-1-50 SIL2-1-55 SIL2-1-75 SiL2-1-93 SIL2-1-10 SIL2-1-20
1.5+0.20 1.6 0.3 SIL2-1.5-50 | SIL2-1.5-55 | SIL2-1.5-75 | SIL2-1.5-93 | SIL2-1.5-10 | SIL2-1.5-20
20+£0.20 1.6 0.4 SIL2-2-50 SIL2-2-55 SIL2-2-75 SIL2-2-93 SIL2-2-10 SIL2-2-20
25%0.20 1.6 0.5 SIL2-2.5-50 | SIL2-2.5-55 | SIL2-2.5-75 | SIL2-2.5-93 | SIL2-2.5-10 | SIL2-2.5-20
3.0£0.20 1.7 0.6 SIL2-3-50 SIL2-3-55 SIL2-3-75 SIL2-3-93 SIL2-3-10 SIL2-3-20
40+0.20 1.7 0.7 SIL2-4-50 SIL2-4-55 SIL2-4-75 SiL2-4-93 SIL2-4-10 SIL2-4-20
50+0.25 1.8 0.8 SIL2-5-50 SIL2-5-55 SIL2-5-75 SIL2-5-93 SIL2-5-10 SIL2-5-20
6.0+£0.30 2.0 0.85 SIL2-6-50 SIL2-6-55 SIL2-6-75 SIL2-6-93 SIL2-6-10 SIL2-6-20
7.0+0.30 2.3 0.9 SIL2-7-50 SIL2-7-55 SIL2-7-75 SIL2-7-93 SIL2-7-10 SIL2-7-20
8.0+£0.30 2.7 0.95 SIL2-8-50 SIL2-8-55 SIL2-8-75 SIL2-8-93 SIL2-8-10 SIL2-8-20
9.0+0.30 29 1.1 SIL2-9-50 SIL2-9-55 SIL2-9-75 SIL2-9-93 SIL2-9-10 SIL2-9-20
10.0 +0.30 33 12 SIL2-10-50 | SIL2-10-55 | SIL2-10-75 | SIL2-10-93 | SIL2-10-10 | SIL2-10-20
11.0£0.40 3.8 1.4 SIL2-11-50 | SIL2-11-55 | SIL2-11-75 | SIL2-11-93 | SIL2-11-10 | SIL2-11-20
12.0+050 | 4.1 1.5 SIL2-12-50 | SIL2-12-55 | SIL2-12-75 | SIL2-12-93 | SIL2-12-10 | SIL2-12-20
13.0£060 | 46 1.6 SIL2-13-50 | SIL2-13-55 | SIL2-13-75 | SIL2-13-93 | SIL2-13-10 | SIL2-13-20
14.0+070 | 49 16 SIL2-14-50 | SIL2-14-55 | SIL2-14-75 | SIL2-14-93 | SIL2-14-10 | SIL2-14-20
15.0+0.70 5.3 1.7 SIL2-15-50 | SIL2-15-55 | SIL2-15-75 | SIL2-15-93 | SIL2-15-10 [ SIL2-15-20
16.0 £ 0.80 56 1.7 SIL2-16-50 | SIL2-16-55 | SIL2-16-75 | SIL2-16-93 | SIL2-16-10 | SIL2-16-20
20.0+1.00 7.0 2 SIL2-20-50 | SIL2-20-55 | SIL2-20-75 | SIL2-20-93 | SIL2-20-10 | SIL2-20-20
1. Rise Times are measured 20% to 80% points. Operating Specifications - Passive Delay Lines
2. Delay Times measured at 50% points of leading edge. Pulse OVershoot (POS) .......c.cc.oveveeruerivevriisienns 5% to 10%, typical
2' '(;“Ft’edfnceazo’ ‘Z'fra"ce id“; % ey Pulse Distortion (S) 3% typical
- Output terminated to ground through R, = Z, Working Voltage ........cccooeveeiiiiinecieeieecee 25 VDC maximum
Dielectric Strength ..........cccooeiiiniiiinieee, 100VDC minimum
Insulation Resistance 1,000 MQ min. @ 100VDC
Temperature Coefficient ............cccceieiceins 100 ppm/°C, typical
Bandwidth (f.) ....ooovoviiii 0.35/t_approx.
Operating Temperature Range -55° to +125°C
Storage Temperature Range ..........c.ccoceverevrenennne -65° to +150°C
Dimensions in inches (mm)
.120 )
(12 45) (3.05) SIL2 Series
ri MAX. ] MAX. % Single Output
Schematic
EIREIN )
IN COM ouT
MAX.
oy YYWW N l RoHS Compliant Version
020 030 010 To Order RoHS Version add suffix "R":
CISy | (0.76) (9:25) Standard P/N RoHS Version
) 120 TYP. 060 SIL2-4-50 SIL2-4-50R
305 (152 SIL2-15-75 SIL2-15-75R
100 .200 NN v
(2.54) (5.08)
DL22
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SL2T Series
. s ® Fast Rise Time, Low DCR ® Standard Impedances: 50 to 200 Q
2 Tap Mini-SIP . e ,
i ® High Bandwidth =~ 0.35/t e Stable Delay vs. Temperature: 100 ppm/°C
o
PaSS|Ve Delay ® [ow Distortion LC Network ® Operating Temperature Range -55°C to +125 C
MOdUleS ® Tap at 50% of Total Delay
Electrical Specifications at 25°C -2 3.4
Rise DCR 50 Ohm 55 Ohm 75 Ohm 93 Ohm 100 Ohm 200 Ohm
Delay (ns) |Time (ohms) Impedance Impedance Impedance Impedance Impedance Impedance
(ns) P/N P/N P/N P/N P/IN P/N
0 0.1 SL2T0 SL2TO0 SL2TO SL2TO0 SL2TO SL2TO0
1.0+0.20 1.6 0.2 SL2T150 SL2T155 SL2T175 SL2T193 SL2T110 SL2T120
1.5+0.20 1.6 0.3 SL2T1P550 SL2T1P555 | SL2T1P575 | SL2T1P593 SL2T1P510 SL2T1P520
2.0+0.20 1.6 0.4 SL2T250 SL2T255 SL2T275 SL2T293 SL2T210 SL2T220
25+0.20 1.6 0.5 SL2T2P550 SL2T2P555 | SL2T2P575 | SL2T2P593 SL2T2P510 SL2T2P520
3.0+0.20 1.7 0.6 SL2T350 SL2T355 SL2T375 SL2T393 SL2T310 SL2T320
4.0+0.20 1.7 0.7 SL2T450 SL2T455 SL2T475 SL2T493 SL2T410 SL2T420
5.0+0.25 1.8 0.8 SL2T550 SL2T555 SL2T575 SL2T593 SL2T510 SL2T520
6.0 £0.30 2.0 0.85 SL2T650 SL2T655 SL2T675 SL2T693 SL2T610 SL2T620
7.0+0.30 2.3 0.9 SL2T750 SL2T755 SL2T775 SL2T793 SL2T710 SL2T720
8.0+0.30 2.7 0.95 SL2T850 SL2T855 SL2T875 SL2T893 SL2T810 SL2T820
9.0 +£0.30 29 1.1 SL2T950 SL2T955 SL2T975 SL2T993 SL2T910 SL2T920
10.0+£0.30 | 3.3 1.2 SL2T1050 SL2T1055 SL2T1075 SL2T1093 SL2T1010 SL2T1020
11.0+040 | 3.8 1.4 SL2T1150 SL2T1155 SL2T1175 SL2T1193 SL2T1110 SL2T1120
120+050 | 4.1 1.5 SL2T1250 SL2T1255 SL2T1275 SL2T1293 SL2T1210 SL2T1220
13.0+£060 | 46 1.6 SL2T1350 SL2T1355 SL2T1375 SL2T1393 SL2T1310 SL2T1320
140+0.70 | 49 1.6 SL2T1450 SL2T1455 SL2T1475 SL2T1493 SL2T1410 SL2T1420
15.0+£0.70 | 53 1.7 SL2T1550 SL2T1555 SL2T1575 SL2T1593 SL2T1510 SL2T1520
16.0+0.80 | 56 1.7 SL2T1650 SL2T1655 SL2T1675 SL2T1693 SL2T1610 SL2T1620
20.0+100 | 7.0 2 SL2T2050 SL2T2055 SL2T2075 SL2T2093 SL2T2010 SL2T2020
1. Rise Times are measured 20% to 80% points. o) . e : ; :
. o , perating Specifications - Passive Delay Lines
2 _II?eIay T'me_s me;asured at 50% points of leading edge Pulse Overshoot (POS) .......cccccoeveeieniieencne. 5% to 10%, typical
ap Delay = 50 % of Total ) . o .
3. Impedance, Z,, tolerance + 10 % Pulse. DiIStOrtion (S) ...cveoveeeerrereireeieieree e 3% t)./plcal
4. Output terminated to ground through R = Z, Working Voltage .........ccooeeierienieiiieciee e 25 VDC maximum
Dielectric Strength .........cccooiiiiiiiieee, 100VDC minimum
Insulation Resistance ............ccccceceee. 1,000 MQ min. @ 100VDC
Temperature Coefficient ..........cccccocviniiieiene 100 ppm/°C, typical
Bandwidth (£.) ...cccooeeieii 0.35/t_approx.
SL2T 2-tap Operating Temperature Range ......... -55° to +125°C
Schematic Storage Temperature Range ...........cccocvevveeenieninns -65° to +150°C
o] T2f [] [4]
COM IN Tap1 Tap2
Dimensions in inches (mm)
490 120 "SL2T" Part Number Examples:
(12.45) (3.05) SL2T2P555 -- 2.5ns (1.25ns Tap) 55Q
MAX. MAX.
T SL2T1210 -- 12ns(6ns Tap) 100 Q
SL2T2P520| 375
9.53 , ,
oY YYWW (MAX)_ RoHS Compliant Version
Y l To Order RoHS Version add suffix "R":
020 030 010 Standard P/N RoHS Version
@513+ | 0.78) (0.25) SL2T450 SL2T450R
TYP.| ‘ TYP TYP.
: SL2T1575 SL2T1575R
.120 . -060
100 (3.05) (1.52)
; MIN. TYP.
(2.54) DL22
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SP3 Series
3-Pin Passive
Delay Modules

Electrical Specifications at 25°C

® fast Rise Time, Low DCR
® High Bandwidth = 0.35/t
e [ow Distortion LC Network

® Standard Impedances: 50 to 200 Q2
® Stable Delay vs. Temperature: 100 ppm/°C

® Operating

Temperature Range -55°C to +125°C

Delay | ;oo fime | DOR 50 Ohm 55 Ohm 75 Ohm 100 Ohm 200 Ohm
(ns) max. (ns) (Ohms) Impedance P/N Impedance P/N Impedance P/N Impedance P/N Impedance P/N
1£.20 1.6 20 SP3-1-50 SP3-1-55 SP3-1-75 SP3-1-10 SP3-1-20
1.5+.20 1.6 .30 SP3-1.5-50 SP3-1.5-55 SP3-1.5-75 SP3-1.5-10 SP3-1.5-20
2+£.20 1.6 40 SP3-2-50 SP3-2-55 SP3-2-75 SP3-2-10 SP3-2-20
25+.20 1.6 .50 SP3-2.5-50 SP3-2.5-55 SP3-2.5-75 SP3-2.5-10 SP3-2.5-20
3+.20 1.7 .60 SP3-3-50 SP3-3-55 SP3-3-75 SP3-3-10 SP3-3-20
4+.20 1.7 .70 SP3-4-50 SP3-4-55 SP3-4-75 SP3-4-10 SP3-4-20
5+£.25 1.8 .80 SP3-5-50 SP3-5-55 SP3-5-75 SP3-5-10 SP3-5-20
6+£.30 2.0 .85 SP3-6-50 SP3-6-55 SP3-6-75 SP3-6-10 SP3-6-20
7+.30 23 .90 SP3-7-50 SP3-7-55 SP3-7-75 SP3-7-10 SP3-7-20
8+.30 2.7 95 SP3-8-50 SP3-8-55 SP3-8-75 SP3-8-10 SP3-8-20
9+£.30 2.9 1.10 SP3-9-50 SP3-9-55 SP3-9-75 SP3-9-10 SP3-9-20
10£.30 33 1.20 SP3-10-50 SP3-10-55 SP3-10-75 SP3-10-10 SP3-10-20
11£.40 33 1.40 SP3-11-50 SP3-11-55 SP3-11-75 SP3-11-10 SP3-11-20
12+£.50 3.6 1.50 SP3-12-50 SP3-12-55 SP3-12-75 SP3-12-10 SP3-12-20
13£.60 4.0 1.60 SP3-13-50 SP3-13-55 SP3-13-75 SP3-13-10 SP3-13-20
14£.70 43 1.60 SP3-14-50 SP3-14-55 SP3-14-75 SP3-14-10 SP3-14-20
15£.70 4.6 1.70 SP3-15-50 SP3-15-55 SP3-15-75 SP3-15-10 SP3-15-20
16 £.80 4.8 1.80 SP3-16-50 SP3-16-55 SP3-16-75 SP3-16-10 SP3-16-20
20+ 1.0 5.6 2.00 SP3-20-50 SP3-20-55 SP3-20-75 SP3-20-10 SP3-20-20
1. Rise Times are measured 20% to 80% points.
2. Delay Times measured at 50% points of leading edge.
3. Impedance, Z,,, tolerance + 10 % SP3 Style
4. Output terminated to ground through R = Z Schematic

Operating Specifications - Passive Delay Lines
Pulse Overshoot (Pos) 5% to 10%, typical

Pulse Distortion (S) 3% typical
Working Voltage .........cccceviiiiiiiiciiiiec, 25 VDC maximum
Dielectric Strength .........cccoooiiiiiiiiiis 100VDC minimum
Insulation Resistance 1,000 MQ min. @ 100VDC
Temperature Coefficient...........ccceeeceveviieennns 100 ppm/°C, typical

s

EIREIRE)

IN COM OuUT

Bandwidth (f.) .....oovivenieenii 0.35/t_approx.
Operating Temperature Range . .... =559 to0 +125°C
Storage Temperature Range ...........cccceeevveverneene -65° to +150°C . .
RoHS Compliant Version
. Lo To Order RoHS Version add suffix "R":
Dimensions in inches (mm) )
Standard P/N RoHS Version
;490 120 SP3-4-50 SP3-4-50R
D7 Y SP3-15-75 SP3-15-75R
.375
° YYWW| wmax.
)
.020 f .010
sl | U ('c?.%%) (0.25)
TYP. ' N TYP.
.120 .060
SN B
(2.54) : :
DL22
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SIP8 High Performance SIP Passive Delay Lines

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
) . Pulse Overshoot (P0OS) ........ccccveeeeiiiieeeeeennen. 5% to 10%, typical
® High Bandwidth = 0.35/1, Pulse Distortion (é)....) .................................................. 3% t);gical
® Low Distortion LC Network WOrking VORAGE ......cevveeeeeeceeeeeeeeeeeeeeenin 25 VDC maximum
e Single Precise Delay Output Dielectric Strength ... 100VDC minimum
. Insulation Resistance.........cccccceeuueee.. 1,000 MQ min. @ 100VDC
* Standard Impedances: 50 - 75 - 100 - 200 @ Temperature Coefficient .........cccoocevrieennnenne 100 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/°C BANOWITHN (£.) wvvvvvvvvveeeveneseoenssnessnsssssssnsssonssnnnnnnnnee 0.35/t,_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range ...........ccoccveeeennns -55° to +125°C
Storage Temperature Range .........cccceeveeveeneene. -65° to +150°C
Electrical Specifications @ 25°C (":2:3)
Rise Time DCR 50 Ohm 75 Ohm 93 Ohm 100 Ohm 200 Ohm
D(ilsa)y max. max. Impedance Impedance Impedance Impedance Impedance
(ns) (Ohms) Part Number Part Number Part Number Part Number Part Number
1.0 £.30 0.8 0.8 SIP8-15 SIP8-17 SIP8-19 SIP8-11 SIP8-12
1.5+.30 0.9 1.1 SIP8-1.55 | SIP8-1.57 | SIP8-1.59 | SIP8-1.51 | SIP8-1.52
2.0+ .30 1.1 1.2 SIP8-25 SIP8-27 SIP8-29 SIP8-21 SIP8-22
2.5+ .30 1.1 1.3 SIP8-2.55 | SIP8-2.57 | SIP8-2.59 | SIP8-2.51 | SIP8-2.52
3.0+ .30 1.3 1.4 SIP8-35 SIP8-37 SIP8-39 SIP8-31 SIP8-32
4.0 £.30 1.6 1.5 SIP8-45 SIP8-47 SIP8-49 SIP8-41 SIP8-42
5.0+ .30 1.8 1.5 SIP8-55 SIP8-57 SIP8-59 SIP8-51 SIP8-52
6.0 £ .40 1.9 1.6 SIP8-65 SIP8-67 SIP8-69 SIP8-61 SIP8-62
7.0 £ .40 2.1 1.6 SIP8-75 SIP8-77 SIP8-79 SIP8-71 SIP8-72
8.0 + .45 2.2 1.6 SIP8-85 SIP8-87 SIP8-89 SIP8-81 SIP8-82
9.0 = .45 2.4 1.7 SIP8-95 SIP8-97 SIP8-99 SIP8-91 SIP8-92
10 £ .50 2.5 1.7 SIP8-105 | SIP8-107 | SIP8-109 | SIP8-101 SIP8-102
15+.70 3.7 2.1 SIP8-155 | SIP8-157 | SIP8-159 | SIP8-151 SIP8-152
20+ 1.0 4.6 2.4 SIP8-205 | SIP8-207 | SIP8-209 | SIP8-201 SIP8-202
25+1.2 54 3.1 SIP8-255 | SIP8-257 | SIP8-259 | SIP8-251 | ----------
30+£0.5 6.5 4.5 SIP8-305 | SIP8-307 | SIP8-309 | SIP8-301 | ----------
50=+2.0 10.0 4.5 SIP8-505 | SIP8-507 | SIP8-509 | SIP8-501 | ----------
100 £ 5.0 20.0 6.2 SIP8-1005 | SIP8-1007 | SIP8-1009 | SIP8-1001 | ----------
200+ 10 44.0 7.6 SIP8-2005 | SIP8-2007 | SIP8-2009 | SIP8-2001 |  ----------

1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output terminated to ground through R =Z

[ROHS Version add suffix "R": TZB36-10R]

) .200
SIP8 Style Schematic — (5.08) e
MAX.
SEES DS ARG AN AR
[ — 1
1] [2] AN
COM IN OuT COM
.010
(0.25)
TYP
Data subject to change without notice. 9
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See Similar Fixed Passives:
"SL7T" "SL7TR" & "SH6G" SMD

Dimensions in inches (mm)

.800
20.32
e ]
*
o IO SIPB-2005  YYww 09)
MAX.
v
| | | .030
| ol (0.76)
TYP.
WL 3% o)
.020 : .100 1
(0.51) MAX. (254 MN
TYP. TYP.
DL22
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SL7T Series Thin SIP Passive High Performance Delay Lines

Electrical Specifications at 25°C 234

D Rise Time DCR 50 Ohm 75 Ohm 100 Ohm ® Fast Rise Time, Low DCR
elay 10%-90% max. Impedance Impedance Impedance
(ns) max. (ns) (Ohms) Part Number Part Number Part Number [ ] H/gh Bandwidth =~ 0.35 /tr
1.0 +£.20 0.8 0.8 SL7T-15 SL7T-17 SL7T-11 e Low Distortion LC Network
1.5+.25 0.9 1.1 SL7T-1P55 SL7T-1P57 SL7T-1P51 .
20£30 | LI 12 SL7T-25 SL7T-27 SL7T-21 ® Single Precise Delay Output
2.5+.30 1.1 1.3 SL7T-2P55 SL7T-2P57 SL7T-2P51 e Operating Temperature Range -55°C to +125°C
3.0%.30 L3 L4 SL7T-35 SL7T-37 SL7T-31 e Stable Delay vs. Temperature: 100 ppm/C
3.5+.50 1.5 1.5 SL7T-3P55 SL7T-3P57 SL7T-3P51
40+50 | 16 L5 SL7T-45 SL7T-47 SL7T-41 ® Standard Impedances: 50 - 75 - 100 2
502 .50 I3 s SL7T-55 SL7T57 SL7T51 Also Available in 200 (2 -- contact factory
6.0 +.60 1.9 1.5 SL7T-65 SL7T-67 SL7T-61 e ) ) ~\
7.0 +.70 2.1 1.5 SL7T-75 SL7T-77 SL7T-71 Also Available in
75+.75 22 1.6 SL7T-7P55 SL7T-7P57 SL7T-7P51 RoHS Comp/iant Version
8.0+.75 2.2 1.6 SL7T-85 SL7T-87 SL7T-81 . .
10075 | 25 17 SL7T-105 | SL7T-107 | SL7T-101 Designed for use with reflow tempera-
125+75 | 2.5 19 | SL7T-12P55 | SL7T-12P57 | SL7T-12P51 tures up to 245 °C max: contains high
150+75 | 27 21 SL7T-155 | SL7T-157 | SL7T-151 temperature solder (containing >85%
200510 | 46 24 | SL7T-205 | SL7T-207 | SL7T-201 lead) for internal joints exempted
250125 | 54 29 SL7T-255 | SL7T-257 | SL7T-251 under RoHS Directive 2002/95/EC
30015 | 65 3.0 SL7T-305 SL7T-307 SL7T-301 Annex (paragraph 7).
40020 | 85 33 SL7T-405 | SL7T-407 | SL7T-401 Lead Plating is Tin (Sn100)
50.0+2.5 10.0 3.5 SL7T-505 SL7T-507 SL7T-501 . .
7502375 | 150 | 48 SL7T-755 | SL7T-757 | SL7T-751 For RoHS Version add "R" Suffix:
100 £ 5.0 20.0 5.6 SL7T-1005 SL7T-1007 SL7T-1001 Standard P/N RoHS Version
1. Rise Times are measured 10% to 90% points. \ SL7T-1001 SL7T-1001R )
2. Delay Times measured at 50% points of leading edge.
3. Impedance, Z, tolerance + 10 %
4. Output terminated to ground through RL= Z0
OPERATING SPECIFICATIONS TEST CONDITIONS
Pulse Overshoot (P0OS)..........ccccccouenieenicinienn. 5% to 10%, typical (Measurements made at 25°C)
Pulse Distortion (S) ... 3% typical INput RiS€ TIME ..o
AteNUAtioNn ... 0.5 dB maximum Input Pulse Period
Working Voltage ........ .. 25 VDC maximum Input Pulse Width
Dielectric Strength ... 100VDC minimum
Insulation Resistance ....... 1,000 Megohms min. @ 100VDC ENVIRONMENTAL

Temperature Coefficient ..

Band Width (f_) .................... .

Operating Temperature Range....

Storage Temperature Range ...........ccccccovevnnene

SL7T Schematic Diagram

.. 70 ppm/°C, typical
0.35/tr approx.
. -55% to +125°C
-65° to +150°C

T

|
] [2]

IN COM

Data subject to change without notice.
www.rhombus-ind.com

el 7]

COM OUT

All units are designed to meet the applicable portions of MIL-D-
23859, MIL-D-83531 and are capable of meeting the environmental
requirements of MIL-STD-202 for moisture resistance, vibration
shock, humidity and life.

Dimensions inches (mm)

810 120
ri 20.57 ﬂ 305
( MAX.) j (MAX?
f
400
n SL7T-1001 (o%e)
025
YYWW (0 2
TR
0 ('812%)
305 '
!(MIN.) TYP.
1%0? 6) - (102(2])
100 020
259 (0.51) TvP.
TYP.
DL22
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SL7TR Series Thin SIP Passive High Performance Delay Lines

Electrical Specifications at 25°C 234

Delay T(I)SOZ_';I(I)E/G ag:* 50 Ohm Impedance | 75 Ohm Impedance |100 Ohm Impedance| ® fast Rise Time, Low DCR
(ns) max. (ns; (Ohm;;) Part Number Part Number Part Number ° H,'gh Bandwidth ~ 0.35/ tr
10£20 | 08 0.8 SL7TR15 | SL7TR17 | SL7TR-11 e Low Distortion LC Network
15425 | 09 11 | SL7TR1P55 | SL7TR-1P57 | SL7TR-1P51
20+ 30 11 12 SL7TR25 | SL7TR27 | SL7TR=21 ® Single Precise Delay Output
2.5+.30 1.1 1.3 SL7TR-2P55 | SL7TR-2P57 | SL7TR-2P51 e Operating Temperature Range -55°C to +125°C
3.0+ 30 13 14 SL7TR35 | SL7TR37 | SL7TR-31 e Stable Delay vs. Temperature: 100 ppmP°C
35+ 50 15 15 | SL7TR-3P55 | SL7TR-3P57 | SL7TR-3P51
40+ 50 | 16 15 SL7TR-45 | SL7TTR47 | SL7TR41 e Standard Impedances: 50 - 75 - 100 &2
50+50 | 18 15 SL7TR-55 | SL7TR57 | SL7TR51 Also Available in 200 <2 -- contact factory
6.0+ 60 19 15 SL7TR65 | SL7TR67 | SL7TR-61 e ~
7.0+ .70 21 1.5 SL7TR-75 SL7TR-77 SL7TR-71 Also Available in
7.5+.75 2.2 1.6 SL7TR-7P55 | SL7TR-7P57 | SL7TR-7P51 RoHS Comp”ant Version
80+ .75 22 16 SL7TR85 | SL7TR87 | SL7TRS81 _ _
10075 | 25 17 | SL7TR-105 | SL7TR-107 | SL7TR-101 Designed for use with reflow tempera-
125+75 | 25 19 | SL7TR-12P55 | SL7TR-12P57 | SL7TR-12P51 tures up to 245 °C max: contains high
150+75 | 27 21 | SL7TR-155 | SL7TR-157 | SL7TR-151 temperature solder (containing >85%
200£10 | 46 24 | SL7TR-205 | SL7TR-207 | SL7TR-201 lead) for internal joints exempted
250+125| 54 29 | SL7TR255 | SL7T257 | SL7TR-251 under RoHS Directive 2002/95/EC
300+15 | 65 30 | SL7TR-305 | SL7TR-307 | SL7TR-301 Annex (paragraph 7).
400+20 | 85 33 SL7TR-405 | SL7TR407 | SL7TR-401 Lead Plating is Tin (Sn100)
500425 | 100 35 SL7TR-505 | SL7TR-507 | SL7TR-501 _ _
7504375 | 150 48 | SL7TR-755 | SL7TR757 | SL7TR-751 For RoHS Version add "R" Suffix:
100£50 | 200 56 | SL7TR-1005 | SL7TR-1007 | SL7TR-1001 Standard P/N RoHS Version
1. Rise Times are measured 10% to 90% points. \_ SL7TR-1001 SL7TR-1001R )
2. Delay Times measured at 50% points of leading edge.
3. Impedance (Z,,) tolerance: + 10 %
4. Output terminated to ground through R = Z,
OPERATING SPECIFICATIONS TEST CONDITIONS

Pulse Overshoot (Pos)
Pulse Distortion (S) ....
Attenuation
Working Voltage
Dielectric Strength

5% to 10%, typical
3% typical
. 0.5 dB maximum
25 VDC maximum
100VDC minimum

(Measurements made at 25°C)
Input Rise Time
Input Pulse Period ...
Input Pulse Width

Insulation Resistance
Temperature Coefficient
Band Width (f,)
Operating Temperature Range
Storage Temperature Range

70

SL7TR Schematic Diagram

1,000 Megohms min. @ 100VDC

ppm/°C, typical
0.35/tr approx.
-55° to +125°C
-65° to +150°C

= 1+
RIBE] 6] 7]
COM IN 100%

Data subject to change without notice.
www.rhombus-ind.com

ENVIRONMENTAL

All units are designed to meet the applicable portions of MIL-D-
23859, MIL-D-83531 and are capable of meeting the environmental
requirements of MIL-STD-202 for moisture resistance, vibration
shock, humidity and life.

Dimensions inches (mm)

.810 120
20.57 3.05
( MAX.) j (MAX) r
f
Y® SL7TR-1001 (ﬁzie)
.025
° YYWw (0 2
TYP.
.010
| ;2005) 029
| MIN TYP.
.400 le -060
(10.16) (1.52)
.100 020
(2.54) (0.51) TYP.
TYP. TYP
DL22
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SIP4 Series 5-Tap High Performance Passive Delay Modules

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
, . . Pulse Overshoot (POS) .......ccccoovvrveviiicieee. 5% to 10%, typical
* High B.andwl/ldth ~ 0.35/1, Pulse DiStortion (S) .....cvoveveverereeresiireiereeiieieveees s 3% typical
® Low Distortion LC Network Working Voltage ......... 25 VDC maximum
® 5 Equal Delay Taps Dielectric Strength 100VDC minimum
. ) ) ) Insulation Resistance..........ccccceeueee. 1,000 MQ min. @ 100VDC
® Stanaard Impeaances: 50 - 75 - 100 - 200 Q Temperature Coefficient ........cccccoceeriieennenne 100 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/C Bandwidth (f.) .....ceveeeeeiecec e 0.35/t, approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range .........c.c.ccoecucueunae -55° to +125°C
Storage Temperature Range .........cccccoevevieneenne -65° to +150°C

Low-profile DIP/SMD versions refer to AMZ Series !!!

Electrical Specifications at 25°C

Delay Tolerances Rise DCR Rise DCR Rise DCR Rise DCR
50 Ohm N 75 Ohm X 100 Ohm X 200 Ohm Y
Total Tap-to-Tap Time max. Time max. Time max. Time max.
(ns) (ns) Part Number (ns) (Ohms) Part Number (ns) (Ohms) Part Number (ns) (Ohms) Part Number (ns) (Ohms)

5+£05 | 1.0£04 | SIP4-55 2.0 0.7 SIP4-57 2.7 0.8 SIP4-51 3.0 0.8 SIP4-52 3.0 0.9
10+£1.0 | 20+£0.5 | SIP4-105 | 4.0 0.7 | SIP4-107 | 44 1.3 | SIP4-101 4.6 1.3 | SIP4-102 | 6.3 1.5
15+1.0 | 3.0+0.6 | SIP4-155 | 5.5 1.0 | SIP4-157 | 5.8 1.6 | SIP4-151 5.8 1.6 | SIP4-152 | 7.7 2.0
20+1.0 | 40+0.8 | SIP4-205 | 64 1.2 | SIP4-207 | 7.3 1.7 | SIP4-201 7.5 1.7 | SIP4-202 | 9.8 2.2

25£1.25| 5.0+£1.0 | SIP4-255 | 8.0 1.3 | SIP4-257 | 8.0 1.9 | SIP4-251 8.0 1.9 | SIP4-252 | 15.5 2.4
30£1.5 | 6.0+1.5 | SIP4-305 | 9.0 1.6 | SIP4-307 | 8.5 2.2 | SIP4-301 8.5 2.2 | SIP4-302 | 16.0 2.8
35£1.75] 7.0+£1.5 | SIP4-355 | 10.0 1.7 | SIP4-357 | 12.3 2.5 | SIP4-351 | 12.7 2.5 | SIP4-352 | 17.0 3.1
40+2.0 | 8.0£2.0 | SIP4-405 | 11.0 1.9 | SIP4-407 | 15.5 2.7 | SIP4-401 | 155 2.8 | SIP4-402 | 17.0 3.4
45+2.25| 9.0£2.0 | SIP4-455 | 12.0 2.0 | SIP4-457 | 16.2 2.8 | SIP4-451 | 16.5 3.0 | SIP4-452 | 18.0 3.7
50+2.5 | 10.0£2.0 | SIP4-505 | 14.0 2.1 SIP4-507 | 17.8 2.9 | SIP4-501 | 18.0 3.1 SIP4-502 | 19.0 4.0
75£3.75| 15.0+3.5 | SIP4-755 | 23.0 2.2 | SIP4-757 | 25.7 3.3 | SIP4-751 | 26.0 3.4 - - -
100£5.0 | 20.0£4.0 |SIP4-1005| 33.0 2.4 |SIP4-1007| 34.0 3.6 |SIP4-1001| 34.0 3.7 - - -

1. Rise Times are measured from 10% to 90% points.

2. Delay Times measured at 50% points of leading edge. imi H .
3. Output (100% Tap) terminated to ground through R =Z SG';I?/IIIZTZ'I/gII’ Ff/ ;_,?/I'ODP?_’S_st?S
J

U?OHS Version add suffix "R": SIP4-507I-'\;\\

5-Tap SIP4 Style Schematic

NPT DD
- S

| ;
[ T 12] [s] [a] [5] [e] [7]

COM IN 20% 40% 60% 80% 100%

Dimensions in inches (mm)

.800
(2032) 200
MAX. —» (5.08) =
MAX.
. f
.275
¥° SIP4-205 YYWWwW (6.99)
° . MAX.
’ ] L
‘ ‘ t .030 .010
| | (0.76) (0.25)
TYP. TYP.
Ul 120
020 100 (3.00)
(0.51) (2.54) .
TYP. TYP.
DL22
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SIP5 Series 10-Tap High Performance Passive Delays

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
, , " Pulse Overshoot (POS) .......cccocvvveerceirieneenienne 5% to 10%, typical
¢ High Banawidth = 0.35/1, Pulse DIStOrtion (S) ......ccevvveeverereeierieieeerereeesesevevesenas 3% typical
® Low Distortion LC Network Working Voltage ........cccevvveeeevercerecieeeennan. 25 VDC maximum
e 10 Equal Delay Taps Dielectric Strength ..........ccccovviiiiiiii 100VDC minimum
Insulation Resistance.........c..ccccceeeee. 1,000 MQ min. @ 100VDC
° : -75- -
Standard Impedances: 50 - 75 - 100 - 200 22 Temperature Coefficient .........cccocevvieeiinenne 100 ppm/©C, typical
e Stable Delay vs. Temperature: 100 ppm/°C BANGWIAHN (£.) +vvvvvvvvvveveveeeeeveeesesesesssssssssssssssnnnnnnnne 0.35/t_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range ........c.ccccceeeeennene -559 to +125°C
Storage Temperature Range ..........cccccvvevvennenne -65° to +150°C
Electrical Specifications at 25°C
Delay Tolerances Rise DCR Rise DCR Rise DCR Rise DCR
50 Ohm | 75 Ohm . 100 Ohm . 200 Ohm .
Total - TaploTeD | part Number Ty (G | PartNumper [T MR | patNumber (0 D | partumber (e T

5%+0.5 0.5+0.2 | SIP5-55 2.0 0.7 SIP5-57 2.1 0.8 SIP5-51 2.2 0.8 SIP5-52 2.4 0.9
10+£0.7 1.0+ 0.4 | SIP5-105 3.2 0.7 SIP5-107 3.6 0.8 SIP5-101 3.8 0.8 SIP5-102 5.5 1.0
15+1.0 1.5+0.5 | SIP5-155 3.4 0.8 SIP5-157 4.1 1.2 SIP5-151 4.1 1.3 SIP5-152 6.3 1.5
20+1.0 | 2.0+£0.5 | SIP5-205 | 4.0 0.8 | SIP5-207 | 4.4 1.3 | SIP5-201 | 4.6 1.5 | SIP5-202 | 8.5 1.5
25+1.25| 25%0.5| SIP5-255 | 4.5 0.9 | SIP5-257 | 5.3 1.5 | SIP5-251 5.5 1.7 | SIP5-252 | 9.0 2.2
30+1.5 | 3.0+06 | SIP5-305 | 5.5 1.0 | SIP5-307 | 5.8 1.7 | SIP5-301 5.8 2.0 | SIP5-302 | 10.0 2.4
35+1.75| 3.5+£0.8 | SIP5-355 6.6 1.2 SIP5-357 7.2 2.0 SIP5-351 7.3 2.2 SIP5-352 | 13.0 2.5
40+2.0 | 4.0+1.0 | SIP5-405 7.0 1.2 SIP5-407 7.5 2.0 SIP5-401 7.5 2.2 SIP5-402 | 134 3.0
45+2.25| 45+1.0 | SIP5-455 8.2 1.3 SIP5-457 8.2 2.1 SIP5-451 8.3 2.3 SIP5-452 | 152 3.1
50+2.5 | 50%1.0 | SIP5-505 | 8.5 1.3 | SIP5-507 | 8.5 2.1 | SIP5-501 8.5 2.3 | SIP5-502 | 15.5 3.3
55+2.75| 5.5+1.0 | SIP5-555 | 10.2 1.6 | SIP5-557 | 11.2 2.2 | SIP5-551 | 114 2.4 | SIP5-552 | 16.0 3.5
60+3.0 | 6.0+1.5| SIP5-605 | 10.5 1.6 | SIP5-607 | 114 23 | SIP5-601 | 11.5 2.5 | SIP5-602 | 16.2 3.6
70 £3.5 7.0+ 1.5 | SIP5-705 | 11.0 1.7 SIP5-707 | 13.0 2.6 SIP5-701 13.0 2.8 SIP5-702 | 17.0 3.7
75+3.75| 7.5+1.5 | SIP5-755 | 11.6 1.9 SIP5-757 | 15.0 2.8 SIP5-751 15.3 3.0 SIP5-752 | 19.1 3.8
80+4.0| 8.0%1.8 | SIP5-805 | 12.0 1.9 SIP5-807 | 15.3 2.9 SIP5-801 15.5 3.0 SIP5-802 | 19.5 4.0
90+4.5 | 9.0+2.0 | SIP5-905 | 14.0 2.0 | SIP5-907 | 17.3 3.0 | SIP5-901 | 17.5 3.1 | SIP5-902 | 20.0 4.2
100+£5.0 | 10.0+2.0 [SIP5-1005| 18.0 2.1 |SIP5-1007| 19.5 3.1 |SIP5-1001| 20.0 3.2 |SIP5-1002| 24.0 44
1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output (100% Tap) terminated to ground through R =Z See Similar 10 Tap Passives:

"AIZ" DIP/SMD, "TZB" & "TF"

(ROHS Version add suffix "R": SIP5-302R7\\

10-Tap SIP5 Style Schematic

R | [l ]

uuuuuuuuuuuuuu

COM N/C IN 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% COM

Dimensions in inches (mm)

1.455 .190
f (36.96) | —» (4.83)
| MAX. | T, [
X
275
MAX.
vy
.010
(?%% (0.25)
TYP TYP
l 120
020 100 (3.00)
(0.51) (2.54)
TYP. TYP
DL22
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TZA / TYA Series 5-Tap High Performance Passive Delay Modules
® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
, , Pulse Overshoot (POS) .......cccoovvveerieirienennenne 5% to 10%, typical
° ~
High Bandwidth = 0.35/1, PUISE DISLOMION (S) vovvvvvvvrerereeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeneeeee 3% typical
e Low Distortion LC Network WOrking VOIRGGE ..o 25 VDC maximum
® 5 Equal Delay Taps Dielectric Strength ..o, 100VDC minimum
Insulation Resistance........ .... 1,000 MQ min. @ 100VDC
° ndard Im nces: -75-100-200 Q ’
Standard Impedances: 50 - 75 - 100 - 200 Temperature Coefficient ... . 100 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/°C BANAWIALN (f.) 1-vvvvvvvoveeeeeeese e 0.35/t, approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range ............c.cc.ccoeeee. -55° to +125°C
Storage Temperature Range ........ccccccveererrennnne. -65° to +150°C
Low-profile DIP/SMD versions refer to AMZ Series
Electrical Specifications at 25°C
Delay Tolerances Rise DCR Rise DCR Rise DCR Rise DCR
50 Ohm . 75 Ohm . 100 Ohm . 200 Ohm :
Total Tap-to-T: Time max. Time max. Time max. Time max.
(gtsa) ap(;‘;) ap | part Number (ns)  (Ohms) | PartNumber 0% A | PartNumber 08 ST | PartNumber o S
5£05 | 1.0£04 TZA1-5 2.0 0.7 TZA1-7 2.7 0.8 TZA1-10 3.0 0.8 TZA1-20 3.0 0.9
10+£1.0 | 2.0+0.5 TZA2-5 4.0 0.7 TZA2-7 4.4 1.3 TZA2-10 4.6 1.3 TZA2-20 6.3 1.5
15+£1.0 | 3.0£0.6 | TZA3-5 5.5 1.0 TZA3-7 5.8 1.6 | TZA3-10 | 5.8 1.6 | TZA3-20 | 7.7 2.0
20+1.0 | 40£0.8 | TZA4-5 6.4 1.2 TZA4-7 7.3 1.7 | TZA4-10 | 7.5 1.7 | TZA4-20 | 9.8 2.2
25+1.25| 50+£1.0 TZA5-5 8.0 1.3 TZA5-7 8.0 1.9 TZA5-10 8.0 1.9 TZA5-20 15.5 2.4
30+£1.5 | 6.0+1.2 TZA6-5 9.0 1.6 TZA6-7 8.5 2.2 TZA6-10 8.5 2.2 TZA6-20 16.0 2.8
35+1.75| 7.0+ 1.5 TZA7-5 10.0 1.7 TZA7-7 12.3 2.5 TZA7-10 12.7 2.5 TZA7-20 17.0 3.1
40+£2.0 | 8.0£2.0 TZA8-5 11.0 1.9 TZA8-7 15.5 2.8 TZA8-10 15.5 2.8 TZA8-20 17.0 3.4
45+£225| 9.0+£2.0 TZA9-5 12.0 2.0 TZA9-7 16.2 3.0 TZA9-10 16.5 3.0 TZA9-20 18.0 3.7
50+2.5 | 10.0+2.0 | TZA10-5 | 14.0 2.1 TZA10-7 | 17.8 3.1 | TZA10-10| 18.0 3.1 | TZA10-20| 19.0 4.0
75+3.75|15.0+£35 | TZA11-5 | 23.0 22 TZA11-7 | 25.7 34 TZA11-10| 26.0 34 — — —
100+5.0 | 20.0+4.0 | TZA12-5 33.0 2.4 TZA12-7 34.0 37 | TZA12-10 | 34.0 3.7 — — —
125+6.25|25.0+5.0 | TZA13-5 35.0 2.6 TZA13-7 | 41.5 4.0 | TZA13-10 | 42.0 4.0 — — —
1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output (100% Tap) terminated to ground through R =Z
[ROHS Version add suffix "R": TZA4-5R]
TZA Style Schematic . .
Most Popular Footprint Dimensions
in inches (mm)
COM 20% 60% COM
[e] [7] [e] [s] 320 (8.19)
.290 (7.37)
430
.300
e (10.92) ——~ (7.62)
MAX. MAX.
(] L] o] [ !
" o o .030 275
IN  40% 80% 100% (0.76) (6.99)
TYP. MAX.
Y
TYA Style Schematic ¥
Substitute TYA for TZA in P/N 120 010
i . . (3.05) (0.25)
COM 100% 80% 60% MIN. TYP.
(ol [7] o] [5] L
‘ | L 350 (8.89 J
W (1.27) (0.51) (2.54)
N TYP. TYP. TYP.
[1] [2] [o] [4]
COM IN  20% 40%
DL22
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Fast Rise Time, Low DCR
High Bandwidth ~ 0.35/t
Low Distortion LC Network

Standard Impedances: 50 - 75 - 100 - 200 Q

TZB-TYB-TUB Series 10-Tap High Performance Passive Delays

Operating Specifications - Passive Delay Lines
Pulse Overshoot (Pos) 5% to 10%, typical

Pulse Distortion (S) 3% typical
Working Voltage 25 VDC maximum
Dielectric Strength ... 100VDC minimum
Insulation Resistance 1,000 MQ min. @ 100VDC

[ ]
°
°
e 10 Equal Delay Taps
[ ]
°
°

TZB Style Schematic
Most Popular Footprint

Stable Delay vs. Temperature: 100 ppm/°C
Operating Temperature Range -55°C to +125°C

TYB Style Schematic
Substitute TYB for TZB in P/N

Temperature Coefficient
Bandwidth (f.) ................
Operating Temperature Range............ccccccccvveenneen.
Storage Temperature Range ...........cccccceeevevveeneen.

100 ppm/°C, typical
0.35/t_approx.
-55° to +125°C
-65° to +150°C

TUB Style Schematic
Substitute TUB for TZB in P/N

COM 10% 30% 50% 70% 90% COM N/C 100% 90% 80% 70% 60% 50% COM 100% 90% 80% 70% 60% 50%
[14]_[13] [12] [11] [10] [o] [s] [14] [19] [12] [11] [10] [o] [é] [14] [13] [12] [11] [10] [o] [&]
‘ ==
— \ — \
/FH/F/T\%/PQ/FH/F/F/FH/F L’I\"FT”F’T”F”FTT Tﬁq\ T T T
1] [2] [8] L4 [s] [e] [7] 1] [2] [s] [4] [5] [6] [7] 7 12 8] 2] 7]
IN N/C 20% 40% 60% 80% 100% COM IN 10% 20% 30% 40% COM COM IN 10% 20% 30% 40% 50%
Electrical Specifications at 25°C Low-profile DIP/SMD versions refer to AlZ Series
Delay Tolerances Rise DCR Rise DCR Rise DCR Rise DCR
-I;Etsa)l Ta p(—:;—)Tap Pa?t0 I\?Lml;er -I(—:TS"T ( Cr)lar:-s) Pa?tiﬁ?‘n%er 'I('::r;)e ( (g:?;-s) P;r(:?\lf:)::ger 1;:2;9 ( Cr)n ha ;s) Pa2 r? ?\lgr:?er 1;':;‘; ( gffr:‘s)
5405 | 05+02  TZB1-5 2.0 0.7 TZB1-7 2.1 08 | TZB1-10 | 22 08 | TZB1-20 | 24 0.9
10£0.7 | 1.0+04  TZB6-5 3.2 0.7 TZB6-7 3.6 08 | TZB6-10 | 3.8 08 | TZB6-20 | 5.5 1.0
20+1.0 | 20+05 | TZB12-5 | 40 0.7 | TZB12-7 | 44 13 | TZB12-10 | 4.6 1.5 | TZB12-20 | 8.5 1.5
25+125| 2.5+0.5 TZB18-5 4.5 0.9 TZB18-7 53 1.5 | TZB18-10 | 55 1.7 | TZB18-20 | 9.0 1.8
30£1.5 | 3.0+05 TZB24-5 | 55 1.0 | TZB24-7 | 58 1.7 | TZB24-10 | 5.8 2.0 | TZB24-20 | 10.0 2.0
40+2.0 | 40+1.0 TZB30-5 | 7.0 1.2 | TZB30-7 | 75 2.0 |TZB30-10| 7.5 2.2 | TZB30-20 | 13.0 22
50+25 | 50+1.0 TZB36-5 | 8.5 1.3 | TZB36-7 | 8.5 2.1 | TZB36-10 | 8.5 23 | TZB36-20 | 155 24
60+3.0 | 60x15| TZB42-5 | 10.5 1.6 | TZB42-7 | 114 23 | TZB42-10 | 11.5 2.5 | TZB42-20 | 16.0 2.5
70+35 | 7.0+1.5 | TZB48-5 | 11.0 1.7 | TZB48-7 | 13.0 2.5 | TZB48-10 13.0 2.8 | TZB48-20 | 17.0 2.5
80+4.0 8.0+1.8 | TZB54-5 12.0 1.9 TZB54-7 153 3.8 | TZB54-10 | 15.5 3.0 | TZB54-20 | 19.0 2.5
90+45 | 9.0£2.0 | TZB60-5 14.0 2.0 | TZB60-7 | 17.3 3.0 | TZB60-10 | 17.5 3.1 | TZB60-20 | 20.0 2.5
100£5.0 | 10.0£2.0 | TZB66-5 | 18.0 2.1 TZB66-7 | 19.5 3.1 | TZB66-10 | 20.0 3.2 | TZB66-20 | 24.0 2.5
150 +7.50 | 15.0+£3.0 | TZB72-5 24.0 2.2 TZB72-7 | 26.0 33 | TZB72-10 | 26.0 3.5 | TZB72-20 | 35.0 3.6
200+10.0 | 20.0£3.0 TZB78-5 | 34.0 2.4 TZB78-7 | 38.0 34 | TZB78-10 | 39.0 3.5 | TZB78-20 | 44.0 4.8
250+12.5|250+3.0 TZB84-5 | 41.0 2.4 TZB84-7 | 45.0 3.5 | TZB84-10 | 46.0 40 | TZB84-20 | 56.0 5.2
300+15.0 | 30.0+3.0  TZB90-5 | 48.0 2.5 TZB90-7 53.0 3.5 | TZB90-10 | 54.0 42 | TZB90-20 | 68.0 5.8
400 £20.0 | 40.0+5.0 | TZB94-5 = 65.0 2.8 | TZB94-7 | 66.0 3.6 | TZB94-10 | 67.0 4.5 -— | —
500+25.0 | 50.0£5.0 | TZB98-5 | 75.0 3.3 | TZB98-7 | 84.0 3.7 | TZB98-10 | 86.0 5.0 — — | —-=
1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output (100% Tap) terminated to ground through R =Z,, Dimensions in inches (mm) .320 (8.13)
.290 (7.37)

P/N Description TZB XX - XX 750

(19.05)
Passive 10 Tap Thru-hole MAX.
14-pin Delay Module Series T

.300
T (7.62) T
MAX.

Delay Coding Number
Per Table above ((??g) (6253)
” . MAX
Impedance Specifier:
50 Ohms = 5
75 0hms = 7 120 10
100 Ohms = 10 -
200 Ohms = 20 <§A?N5> (g.\z(g)
(ROHS Version add suffix "R": TZB36- 10R 350 (5.80 J
.050 020 100 L 250 (8.89)
Part Number Examples: (1.27) (0.51) (2.54) .310 (7.87)
TZB6-10 = 10ns, 1 ns/tap, 100 Q, 14-pin TYP. TYP. TYP.

TZB18-7R =25ns, 2.5 ns/tap, 75 Q, 14-pin RoHS
TZB98-5 =500 ns, 50 ns/tap , 50 Q, 14-pin
DL22
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TF Series Fast Rise Time High Performance
20 Section 10-Tap Passive 28-Pin Delay Lines

Operating Specifications - Passive Delay Lines

e fast Rise Time (t,/t  10) Pulse Overshoot (POS) ........ccccoveeuevceercueeernns 5% to 10%, typical
e High Bandwidth  0.35/1, Pulse Distortion (S) .....cccceevveeerierieesie e 3% typical
e Low Distortion LC Network Working Voltage ... 25 VDC maximum
e 10 Equal Delay Taps Dielect.ric Strehgth .......................................... 1OOYDC minimum
o Standard | . - 50-75- 100 - 200 O Insulation Resistance............ccccuuve. 1,000 MQ min. @ 100VDC
anaara impeaances: e ) Temperature Coefficient .........cococeveeereennne. 100 ppm/°C, typical
o Stable Delay vs. Temperature: 100 ppm/°C Bandwidth (f.) .....oovvveiiiiiiii 0.35/t_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range -55° to +125°C
Storage Temperature Range ........ccccceveevvernenne. -65° to +150°C
Electrical Specifications at 25°C " 23
s soom B 00| om Pt 0% [ pow e DT
(ns) (ns) Part Number (ns) (Ohms) Part Number (ns) (Ohms) Part Number (ns) (Ohms)

50+25 | 50+1.0| TF50-5 6.2 1.9 TF50-7 6.2 2.0 TF50-10 6.4 2.2

75+3.7 75+20| TF75-5 9.2 2.1 TF75-7 9.2 2.2 TF75-10 9.4 2.3

80+4.0 | 80+20| TF80-5 9.5 2.2 TF80-7 9.6 2.3 TF80-10 9.9 24

100+5.0 | 10.0+£2.0| TF100-5 11.2 2.3 TF100-7 | 11.7 2.5 | TF100-10 | 12.5 2.7

120+6.0 | 12.0£2.0| TF120-5 13.4 2.3 TF120-7 | 13.7 2.7 | TF120-10 | 13.8 3.1

150 +15.0| 15.0+2.5| TF150-5 15.7 24 TF150-7 | 16.1 3.1 | TF150-10 | 16.4 3.5

200 +10.0| 20.0+3.0| TF200-5 | 21.3 2.5 TF200-7 | 215 33 | TF200-10 | 21.6 3.8

250+12.5) 25.0+3.0| TF250-5 | 27.2 2.6 TF250-7 | 273 3.5 | TF250-10 | 27.5 4.3

300 +15.0] 30.0+3.5| TF300-5 | 31.1 2.7 TF300-7 | 31.4 3.6 | TF300-10 | 32.3 4.6

400 +£20.0| 40.0+4.0 | TF400-5 | 41.0 2.8 TF400-7 | 41.3 3.7 | TF400-10 | 41.7 4.8

500 +£25.0] 50.0+5.0 TF500-5 | 50.8 2.9 TF500-7 | 53.1 3.9 | TF500-10 | 54.2 5.1

1. Rise Times are measured from 10% to 90% points. - -
2. Delay Times measured at 50% points of leading edge. [;ROHS Version add suffix "R". TF300'5RJ

3. Output (100% Tap) terminated through Z, to ground.

TF Schematic Diagram
CcCOoM CcCOoM

28] 27 [26] [25] 24| [23] [22] [21] |20] [19] [18] [17] [16] [15]

PP oD DI

SN
uuuuuuuuuuuuuu

10% 20% 30% 40% 50% 60% 70% 80% 90% 100
Dimensions in Inches (mm) %ﬁ
1.450 .300

(36.83) (7.62)
MAX.

1 * MAX ﬂ

JL Ll M

.050 .020 .350 (8.89)
(1.27) (0.51) (2 54)
TYP. TYP. TYP. 310 (7.87)
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SP24A Series 20-Tap High Performance Passive Delay Modules

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
, . " Pulse Overshoot (POS) ........cccocoeeiiiiniiniien. 5% to 10%, typical
® High B'a”d""”dth ~ 0.35/1, O e T (=) VO 39% typical
® Low Distortion LC Network Working Voltage ..........ccccoveuveeieinienieieieeiene 25 VDC maximum
® 20 Equal Delay Taps Dielectric Strength .........cccooiiiiiiiiiiieee, 100VDC minimum
i Insulation Resistance ..............ccc...... 1,000 MQ min. @ 100VDC
® Standard Impedances: 50 - 75 - 100 - 200 ©2 Temperature Coefficient ...........cccccoceveerrirnene. 70 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/°C Bandwidth (£.) ........cccoeoerieeiniice i 0.35/t_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range................ccoceeueee -55° to +125°C
Storage Temperature Range ...........c.ccccecveeeernennen. -65° to +150°C

Electrical Specifications 23 at 25°C  Note: For SMD Package Add "G" to end of P/N in Table Below

Total Tap-to-Tap 50 Ohm E'se DCR 75 Ohm $.'Se DCR 100 Ohm E'se DCR 200 Ohm 5'39 DCR
(ns) (ns) Part Number ime max. Part Number ‘me max. Part Number ime max. Part Number ‘me max.
max. (ns) | (Ohms) max. (ns) | (Ohms) max. (ns) | (Ohms) max. (ns) | (Ohms)

10+050 | 0.5+0.2 | SP24A-105 2.5 1.0 SP24A-107 2.5 1.0 SP24A-101 2.8 1.3 SP24A-102 3.5 2.5
20+1.00 | 1.0+04 | SP24A-205 | 3.7 1.7 | SP24A-207 | 3.7 1.7 | SP24A-201 | 3.7 1.8 | SP24A-202 | 4.0 3.9
25+1.25| 1.25+0.5| SP24A-255 | 4.0 1.8 SP24A-257 4.0 1.8 SP24A-251 4.0 2.1 SP24A-252 4.5 4.4
30+£1.50| 1.54+0.5 | SP24A-305 | 4.8 1.9 | SP24A-307 | 4.8 1.9 | SP24A-301 | 4.8 2.3 | SP24A-302 | 5.0 4.8
40+2.00 | 2.0+0.5 | SP24A-405 5.5 21 SP24A-407 5.5 21 SP24A-401 5.5 2.4 SP24A-402 7.5 5.0
50+£2.50 | 2.5+0.5 | SP24A-505 | 6.0 2.2 | SP24A-507 | 6.0 2.2 | SP24A-501 | 6.2 2.6 | SP24A-502 | 9.0 5.2
60+3.00 | 3.0+0.6 | SP24A-605 7.0 2.4 SP24A-607 7.0 2.4 SP24A-601 71 2.7 SP24A-602 | 10.0 5.3
70+3.50 | 3.5+0.8 | SP24A-705 7.9 2.6 SP24A-707 7.9 2.6 SP24A-701 8.1 2.8 SP24A-702 | 11.0 5.4
75+3.75 | 3.75+0.8| SP24A-755 | 8.7 2.6 | SP24A-757 | 8.8 2.6 | SP24A-751 | 8.8 2.9 | SP24A-752 | 115 5.5
80+4.00| 4.0+1.0 | SP24A-805 9.4 2.8 SP24A-807 9.4 2.8 SP24A-801 9.5 3.0 SP24A-802 | 12.0 5.7
100+5.00| 5.0+1.0 | SP24A1005| 11.8 3.0 | SP24A1007 | 11.9 3.3 | SP24A1001 | 11.9 3.3 | SP24A1002 | 15.0 6.0
150+7.50 | 7.5+2.0 | SP24A1505 | 15.5 3.4 | SP24A1507 | 16.0 3.7 | SP24A1501 | 16.0 3.7 | SP24A1502 | 23.0 7.0
200+ 10.0 | 10.0+2.0 | SP24A2005 | 20.0 3.6 | SP24A2007 | 18.9 4.1 | SP24A2001 | 18.9 4.1 | SP24A2002 | 31.0 8.1
250 +12.5 | 12.5+3.0 | SP24A2505 | 26.0 3.8 | SP24A2507 | 245 4.2 | SP24A2501 | 24.5 4.3 | SP24A2502 | 38.0 9.2
300+ 15.0 | 15.0+3.0 | SP24A3005 | 32.0 4.4 | SP24A3007 | 29.0 4.5 | SP24A3001 | 29.0 4.8 | SP24A3002 | 46.0 9.9
400 £20.0 | 20.0+4.0 | SP24A4005 | 38.0 4.5 | SP24A4007 | 38.0 4.7 | SP24A4001 | 38.0 4.9
500+25.0 | 25.0+5.0 | SP24A5005 | 46.0 4.8 | SP24A5007 | 46.0 4.9 | SP24A5001 | 46.0 5.2
1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output (100% Tap) terminated to ground through R =Z

Dimensions in Inches (mm)

SP24A Style 20-Tap Schematic Default Thr1u2-7/;ole 24-Pin Package. Example: S;:f4A-105

COM 100% 95% 90% 85% 80% 75% 70% 65% 60% 55% N/C (35&0) (13-/3)?)

24] [23] [22] [21] [20] [19] [18] [17] [16] [15] [14] [13] i
Ll sd 2 J 0] @5h 7
iﬁﬂ) .010
(3.05) ((_)I:sg-)
1 | |

MIN.

LJ ‘ 600 |
018 040 100 (15.24)
(0.46) (102)  (2.54)
TYP. TYP. TYP.

Electricals, refer to Series SP24

.590
"7 (3230) @ ———™ ’4— (14.99)
. MAX.
Alternate Pinout, Similar 20 Tap ¥

S =l
Also, for same 24-Pin package and JL J L - 022 H (2933) J 0
)

.01
i 1 018 040 100 (0.56) 737 (0.25)
Single Output refer to Series SP24L Sy 1y 2% JovAS (18.72 P!
TYP. TYP. TYP.

Gull wing SMD Package Add suffix "G" to P/N. Example: SP24A-105G

DL22
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SP24 Series 20-Tap High Performance Passive Delay Modules

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
, . " Pulse Overshoot (POS) ........cccocoeeiiiiniiniien. 5% to 10%, typical
o High Bf'”d""”dth ~ 03571, PUISE DISLOMION (S) rrrevvveverereeeessssesseceeereeeeeseeessereees 3% typical
® Low Distortion LC Network Working VORAgGe .......o.coeveeveeeeeeeeeeceeeeren 25 VDC maximum
® 20 Equal Delay Taps Dielectric Strength ... 100VDC minimum
Insulation Resistance .............ccce..... 1,000 MQ min. @ 100VDC
° ; -75- -
Standard Impedances: 50 - 75 - 100 - 200 2 Temperature Coefficient .............cccocciiiiens 70 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/°C Bandwidth (£.) .......oovereurereiereeerreeerieeineeeciscreis 0.35/t_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range...............cccoeeueenen. -55° to +125°C
Storage Temperature Range ...........c.ccccecveeeernennen. -65° to +150°C
Electrical Specifications 23 at 25°C Note: For SMD Package Add "G" to end of P/N in Table Below
Rise Rise Rise Rise
50 Ohm . 75 Ohm . 100 Ohm . 200 Ohm .
Total Delay Tap-to-Tap Time DCR Time DCR Time DCR Time DCR
(ns) Delay (ns) Impegla'\“nce max. | (ohms) Impeg/i‘nce max. |(ohms) Impegle'l“nce max. | (ohms) Impegli‘nce max. | (ohms)
(ns) (ns) (ns) (ns)

1010.5 0.5+0.2 | SP24-105 | 2.5 1.0 SP24-107 | 2.5 1.0 SP24-101 | 2.8 1.3 SP24-102 | 3.5 2.5
20+£1.00 1.0£04 | SP24-205 | 3.7 1.7 SP24-207 | 3.7 1.7 SP24-201 | 3.7 1.8 SP24-202 | 4.0 3.9
25+1.25 1.3£0.5 | SP24-255 | 4.0 1.8 SP24-257 | 4.0 1.8 SP24-251 | 4.0 21 SP24-252 | 4.5 4.4
30+£1.50 1.5£0.5 | SP24-305 | 4.8 1.9 SP24-307 | 4.8 1.9 SP24-301 | 4.8 2.3 SP24-302 | 5.0 4.8
40 £2.00 2.0+0.5 | SP24-405 | 55 2.1 SP24-407 | 5.5 21 SP24-401 | 5.5 2.4 SP24-402 | 7.5 5.0
50 £2.50 25105 | SP24-505 | 6.0 2.2 SP24-507 | 6.0 2.2 SP24-501 | 6.2 2.6 SP24-502 | 9.0 5.2
60 £ 3.00 3.0£0.6 | SP24-605 | 7.0 2.4 SP24-607 | 7.0 2.4 SP24-601 | 7.1 2.7 SP24-602 | 10.0 | 5.3
70 £3.50 3.50.8 | SP24-705 | 7.9 2.6 SP24-707 | 7.9 2.6 SP24-701 | 8.1 2.8 SP24-702 | 11.0 | 54
75+3.75 3.8+0.8 | SP24-755 | 8.7 2.6 SP24-757 | 8.8 2.6 SP24-751 | 8.8 2.9 SP24-752 | 11.5 | 5.5
80 +£4.00 4010 | SP24-805 | 9.4 2.8 SP24-807 | 9.4 2.8 SP24-801 | 9.5 3.0 SP24-802 | 12.0 | 5.7
100+£5.00 | 5.0+x1.0 |SP24-1005| 11.8 | 3.0 SP24-1007 | 11.9 | 3.3 SP24-1001 | 11.9 | 3.3 SP24-1002 | 15.0 | 6.0
150750 | 7.5+2.0 |SP24-1505| 155 | 3.4 SP24-1507 | 16.0 | 3.7 SP24-1501 | 16.0 | 3.7 SP24-1502 | 23.0 | 7.0

200%£10.00| 10.0£2.0 |SP24-2005 | 20.0 | 3.6 SP24-2007 | 18.9 | 4.1 SP24-2001 | 18.9 | 4.1 SP24-2002 | 31.0 | 8.1
250+12.50 | 12.5+£3.0 |SP24-2505 | 26.0 | 3.8 SP24-2507 | 24.5 | 4.2 SP24-2501 | 24.5 | 4.3 SP24-2502 | 38.0 | 9.2
300 £15.00| 15.0£3.0 (SP24-3005 | 32.0 | 4.4 SP24-3007 | 29.0 | 4.5 SP24-3001 | 29.0 | 4.8 SP24-3002 | 46.0 | 9.9
400 £20.00 | 20.0 £4.0 |SP24-4005 | 38.0 | 4.5 SP24-4007 | 38.0 | 4.7 SP24-4001 | 38.0 | 4.9 -=e- -=—- -=—-
500 +25.00 | 25.0 £5.0 | SP24-5005 | 46.0 | 4.8 SP24-5007 | 46.0 | 4.9 SP24-5001 | 46.0 | 5.2 -—-- -=—- ==

1. Rise Times are measured from 10% to 90% points.
2. Delay Times measured at 50% points of leading edge.
3. Output (100% Tap) terminated to ground through R =Z

Dimensions in Inches (mm)

Default Thru-hole 24-Pin Package. Example: SP24-105

1.270 590
(32.30) (14.99)
. MAX. MAX.
SP24 Style 20-Tap Schematic "
020 .295
COM 100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% (0.51) (7.49)
TYP. MAX.

24| [23] [22] [21] [20] [19] [18] [17] [16] [15] [14] [13]
[ O e

A
I 120 010
(3.05) (0.25)

el

MIN. TYP.
J L L 600
018 040 100 (15.24)
0.46) (1.02) (2.54)
TYP. TYP. TYP.
1.270 .590
(8230) —— ¥ ’<— (14.99) T
MAX. MAX.
*.295
(7.49)
J; MAX. '
Alternate Pinout, Similar 20 Tap L J L L) - 080 o
Electricals, refer to Series SP24A - (2.03) 010
018 040 100 (0.56) 737 (0.25)
(0.46) (1.02)  (2.54) TYP. (18.72) TYP.
Also, for same 24-Pin package and e
Single Output refer to Series SP24L Gull wing SMD Package Add suffix "G"to P/N. Example: SP24-105G
DL22
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SP24L Series 24-Pin Single Output Passive Delay Modules

Optimized for Fastest Rise times and Lowest DCR in single configuration

® Fast Rise Time, Low DCR Operating Specifications - Passive Delay Lines
e Better than 10/1 Td/tr typical Pulse Oyershoot [(Ze L) 5% to 10%, typ!cal
. . Pulse Distortion (S) BT 3% typical
® High Bandwidth ~ 0'35/tr Working Voltage...... 25 VDC maximum
e Low Distortion LC Network Dielectric Strength 100VDC minimum
e Standard Impedances: 50 - 75 - 100 ©2 Insulation Resistance ..............c.......... 1,000 MQ min. @ 100VDC
Temperature Coefficient ............cccceeevvniinene 70 ppm/°C, typical
e Stable Delay vs. Temperature: 100 ppm/°C Bandwidth (£.) ..o 0.35/t_approx.
e Operating Temperature Range -55°C to +125°C Operating Temperature Range ............c.c.ccoceeene.. -55° to +125°C
Storage Temperature Range .............cccoceeveeeennnnne -65° to +150°C

Electrical Specifications 23 at 25°C ~ Note: For SMD Package Add "G" to end of P/N in Table Below

50 Ohm Rise DCR 75 Ohm Rise DCR 100 Ohm Rise DCR

Delay (ns) Part Number Time max. Part Number Time max. Part Number Time max.
max. (ns) (Ohms) max. (ns) (Ohms) max. (ns) (Ohms)

50 £2.50 SP24L-505 5.2 1.5 SP24L-507 5.2 1.8 SP24L-501 5.2 2.0

75+£3.75 SP24L-755 71 1.9 SP24L-757 71 2.2 SP24L-751 7.3 2.3

100 £+ 5.00 SP24L.1005 9.2 2.4 SP24L.1007 9.3 2.6 SP24L.1001 9.4 2.6

150 +£7.50 SP24L1505 13.8 2.5 SP24L1507 14.0 2.7 SP24L1501 14.0 2.7
200 +10.0 SP24L.2005 16.5 2.6 SP24L.2007 16.5 2.9 SP24L2001 16.5 2.9
250+ 12.5 SP24L.2505 22.0 2.9 SP24L.2507 22.0 34 SP24L2501 22.0 35
300+ 15.0 SP24L.3005 224 3.1 SP24L.3007 22.6 3.7 SP24L.3001 22.8 3.9
400 +20.0 SP24L4005 34.0 3.8 SP24L4007 35.0 4.8 SP24L4001 36.0 49
500 +25.0 SP24L5005 42.0 4.8 SP24L5007 42.0 5.8 SP24L5001 42.0 6.2
750 +£37.5 SP24L7505 69.0 6.4 SP24L7507 69.0 71 SP24L7501 69.0 7.2
1000 + 50.0 SP24L10005 94.0 7.2 SP24L10007 94.0 8.8 SP24L10001 94.0 9.6
1200 £ 60.0 SP24L12005 | 110.0 8.3 SP24L12007 | 111.0 9.8 SP24L12001 112.0 10.4
1. Rise Times are measured from 10% to 90% points.

2. Delay Times measured at 50% points of leading edge. [ROHS Version add suffix "R": SP24L-507R]
3. Output (100% Tap) terminated to ground through R =Z - -

SP24L Style Single Output Schematic Dimensions in Inches (mm)

COM ouT

[24] [23] [22] [21] [20] [19] [18] [17] [16] [15] [14] [13] Default Thru-hole 24-Pin Package Example: SP24L1001
i S SRS S SH S S S S S ’Ai (:13'22;8) r— (1499)—~‘
MAX.
1020 ‘.295
(0.51) (7.49)
1T T 1T T T T A A A A R TYP MAX.
1
(1] T2] [3] [«] [s] [¢] [7] [8] [¢] [1o] [1] [i2] (3.08) ©029)
N/C IN COM MIN. TYP.
1 e
018 .040 . 0 (15.24)
(0.46) (1.02) (2.54)
TYP. TYP. TYP.

For similar package, alternate 1.270 590
schematic style with only one G230 vy j
%

common connection (pin 24 = N/C)
at pin 12, refer to Series SP241
'y
For 20 Tap versions in the same JL J L L 022 209 010
(0.56) ) (1_g3;72) (%g)

24-Pin package, refer to Series i 02) a% oV
SP24A & SP24A TYP. TYP.

-

Gull wing SMD Package Add suffix "G"to P/N. Example: SP24L1001G

DL22
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FAMDM Series FAST/TTL Buffered 5-Tap Delay Modules

e Low Profile 8-Pin Package Electrical Specifications at 25°C
Two Surface Mount Versions FAST 5 Tap Tap Delay Tolerances +/- 5% or 2ns (+/- 1ns <13ns) Tap-to-Tap
e FAST/TTL Logic Buffered 8-Pin DIP P/N Tap 1 Tap 2 Tap 3 Tap 4 Total - Tap 5 (s)
e 5 Equal Delay Taps FAMDM-7 3.0 4.0 5.0 6.0 7+1.0 #* 1405
o Operating Temperature FAMDM-9 3.0 45 6.0 75 9+ 1.0 wx 1505
Range 0°C to +70°C FAMDM-11 3.0 5.0 7.0 9.0 11£1.0 #% 240.7
o 14-Pin Versions: FAMDM Series e T > 5 T e T
SIP Versions: FSIDM Series : : : - —— -
« Low Voltage CMOS Versions FAMDM-20 4.0 8.0 12.0 16.0 20 £2.0 4115
ot DM 7 LVIDM Sorias Eﬁmgm-ig 5.0 10.0 15.0 20.0 25+2.0 5420
- 6.0 12.0 18.0 24.0 302.0 612.0
FAMDM-35 7.0 14.0 21.0 28.0 35420 742.0
FAMDM 8-Pin Schematic FAMDM-40 8.0 16.0 24.0 32.0 40 £2.0 8+2.0
Vcc Tap1Tap3 Tap5 FAMDM-50 10.0 20.0 30.0 40.0 50 +2.5 10+2.0
m m m m FAMDM-60 12.0 24.0 36.0 48.0 60 £ 3.0 12+2.0
FAMDM-75 15.0 30.0 45.0 60.0 75+3.75 15425
FAMDM-100 | 200 40.0 60.0 80.0 100 £ 5.0 20 +£3.0
FAMDM-125 | 250 50.0 75.0 100.0 125 + 6.25 25+3.0
FAMDM-150 | 30.0 60.0 90.0 120.0 150 £7.5 30+3.0
FAMDM-200 | 40.0 80.0 120.0 160.0 200 + 10.0 40 +4.0
FAMDM-250 |  50.0 100.0 150.0 200.0 250 £12.5 50+5.0
m \ﬂ m M FAMDM-350 |  70.0 140.0 210.0 280.0 350 £17.5 70 £5.0
IN Tap2 Tap4 GND FAMDM-500 | 100.0 | 2000 | 3000 | 400.0 | 500+250 | 100+10.0

** These part numbers do not have 5 equal taps. Tap-to-Tap Delays reference Tap 1.

TEST CONDITIONS -- FAST/TTL

Vi Supply Voltage ... 5.00vDC Dimensions in Inches (mm)

Input Pulse Voltage .........cccocoiiiiiiiiiiiiiicee 3.20V

Input Pulse Rise TiMe ..o 3.0 ns max. (i52(.)853)—> (7225

Input Pulse Width / Period............cccoveuvenen. 1000 / 2000 ns MAX. MAX.

1. Measurements made at 25°C : T ﬂ
250

2. Delay Times measured at 1.50V level of leading edge.
3. Rise Times measured from 0.75V to 2.40V.
4. 10pf probe and fixture load on output under test.

OPERATING SPECIFICATIONS

Vi Supply Voltage .........c.ccoivieiiinan, 5.00 £ 0.25 VDC 100
loc Supply Current ........cooovvviiiiiiiii 48 mA Maximum (0 51)(1 27) (2.54)
Logic “1" INpUt: Voo 2.00 V min., 5.50 V max. TYP. TYP. TYP.
g woeeeeeemeeeeeiesee s 20 pA max. @ 2.70V
Logic “0” Input: V| .ccooviiiiiiiiiie 0.80 V max. @5295’3) (7252;2
[ eeereeereeree et -0.6 mMA mA MAX. MAX.
V,, Logic “1” Voltage Out.........cc.cccevurvccriccnnann. 2.40 V min. t-d
V. Logic “0” Voltage Out ...........cccccoviiiennnen. 0.50 V max. 008R
Py Input Pulse Width ........ccccocvviirienn 40% of Delay min. (0:20)
Operating Temperature Range ...........cccccocerveeene. 0° to 70°C 030 %L 010
Storage Temperature Range...............c........ -65° to +150°C (0 76) (0-22)
100  (0.38) )
o (0 51)(1 27) (2. 54) TYP. 430 430 (10.92)
P/N Description FAMDM - XXX X TYP. TYP. TY 400 (10.16)
Buffered 5 Tap Delay
Molded Package Series: .505 .285
8-pin DIP: FAMDM (12.8%) (K,,i“_
Total Delay in nanoseconds (ns)
Lead Style: Blank = Thru-hole
G =“Gull Wing” SMD
J="J"Bend SMD
Examples: FAMDM-25G = 25ns (5ns per tap) - M% 020 R
74F, 8-Pin G-SMD e e 3 260 (6. G;J (0.51)
FAMDM-100 = 100ns (20ns per tap) (0.51)(1.27) (2.54) TYP. -33&6(\5)3(-3
74F, 8-Pin DIP T TYP. TYP. )
[ROHS Version add suffix "R": FAMDM-ZSGRJ
- DL22
Data subject to change without notice. 20 Consult factory for other values & Custom Designs
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FAIDM/FSIDM Series FAST / TTL Buffered 5-Tap Delay Modules

Electrical Specifications at 25°C

FAIDM 14-Pin Schematic

74F 5-Tap 74F 5-Tap Tap Delay Tolerances +/- 5% or 2ns Tap-to-Tap
Vce Tap1 Tap3 TapS | 14.pinDIP | 8-PinSIP | Tap1 | Tap2 | Tap3 | Tap4 Tap5 (ns)
W E‘ W E‘ FAIDM-7 FSIDM-7 3.0 4.0 5.0 6.0 7+1.0 |*x 1.0+£04
FAIDM-9 FSIDM-9 3.0 4.5 6.0 7.5 9+1.0 ** 1.5+0.5
FAIDM-11 FSIDM-11 3.0 5.0 7.0 9.0 11£1.0 % 2.0£0.7
FAIDM-13 FSIDM-13 3.0 5.5 8.0 10.5 13+1.5 #% 2.5+ 1.0
?Z %7 FAIDM-15 FSIDM-15 3.0 6.0 9.0 12.0 15+1.5 3£1.0
FAIDM-20 FSIDM-20 4.0 8.0 12.0 16.0 20+2.0 4+1.5
1 M \ﬂ m FAIDM-25 FSIDM-25 5.0 10.0 15.0 20.0 25£2.0 5+£2.0
IN Tap2 Tap4 GND FAIDM-30 FSIDM-30 6.0 12.0 18.0 24.0 30£2.0 6+2.0
FAIDM-35 FSIDM-35 7.0 14.0 21.0 28.0 35£2.0 7+£2.0
FSIDM 8-Pin SIP Schematic FAIDM-40 FSIDM-40 8.0 16.0 24.0 32.0 40£2.0 8£2.0
FAIDM-45 FSIDM-45 9.0 18.0 27.0 36.0 45+2.25 9+2.0
FAIDM-50 FSIDM-50 10.0 20.0 30.0 40.0 50 £2.50 10+£2.0
FAIDM-60 FSIDM-60 12.0 24.0 36.0 48.0 60£3.0 12£2.0
K? i‘ K? iz—l i7—1 FAIDM-75 FSIDM-75 15.0 30.0 45.0 60.0 75£3.75 15£25
FAIDM-80 FSIDM-80 16.0 32.0 48.0 64.0 80+£4.0 16+2.5
1] [2] [3] [4] [s] |e] [7] [8 [FAIDM-100 | FSIDM-100 | 200 | 400 | 600 | 800 | 100450 | 20%3.0
Vcec IN Tap1 Tap2 Tap3 Tap4 Tap5 GNC FAIDM-125 | FSIDM-125 25.0 50.0 75.0 100.0 125 +6.25 25+3.0
FAIDM-150 | FSIDM-150 30.0 60.0 90.0 120.0 150+ 7.5 30+3.0
P/N Description FXIDM - XXX X | FAIDM-200 | FSIDM-200 | 40.0 80.0 120.0 160.0 | 200+10.0 40+4.0
Logic 5 Tap Delay FAIDM-250 | FSIDM-250 | 50.0 | 100.0 | 150.0 | 200.0 | 250+125 | 50+5.0
Molded Package Series: FAIDM-300 | FSIDM-300 60.0 120.0 180.0 240.0 300£15.0 60+ 6.0
14-pin DIP: FAIDM FAIDM-350 | FSIDM-350 | 70.0 140.0 210.0 280.0 | 350+17.5 70 £ 7.0
8-pin SIP: FSIDM FAIDM-400 80.0 160.0 | 240.0 160.0 | 400+20.0 | 80+8.0
Total Delay in nanoseconds (ns) FAIDM-500 - 100.0 200.0 300.0 400.0 500 +25.0 100+ 10
Lead Style: Blank = Thru-hole -
G = “Gull Wing” SMD (FAIDM Only) [ROHS Version add suffix "R": FAIDM-100GR ]
Examples: FAIDM-25G = 25ns (5ns / tap) , 14-Pin G-SMD
FSIDM-50R = 50ns (10ns / tap), 8-Pin SIP, RoHS DImensions in Inches (mm)
.180
- G —
!
FSIDM Series
OPERATING SPECIFICATIONS O Molded 8.-Pin SIP Package (-7222)
Ve Supply Voltage .........ccocvviiiiiiniiiiienne, 5.00 £ 0.25 VDC MAX
lec Supply Current ... 48 mA Maximum
Logic“1” Input: V, ..... ... 2.00 V min., 5.50 V max. 010
Ly oo 20 pA max. @ 2.70V (0:25) (3.08) (8 3%)
Logic “0” INPUt: V| ..o 0.80 V max. ' MIN TYP.
L e -0.6 mA mA
V,,, Logic “1” Voltage Out ..........ccceeevvereinieienncns 2.40 V min. ~
VZT Logic “0” Voltage Out .. ... 0.50 V max. 155 (3.94) (8252) ('?,52(;) (';95(11)
P,, Input Pulse Width ................. ... 40% of Delay min. 145 (3.68) TYP. TYP. TYP.
wi Inpu y
Operating Temperature Range.............cccccoeeeienne 0° to 70°C
Storage Temperature Range ..................... -65° to +150°C
FAIDM Series 14-Pin DIP Package FAIDM Series 14-Pin Gullwing-SMD add "G" suffix to P/N
.785 FAIDM-xxxG
(19.94) —————— (7 24
MAX. T j
.020 (6 35)
(0.51)'mAaX.
) —+
.120
U M U B i
JOIZ‘O .050 LE(;]
(0.51) (1.27) (_ZI_-?;)
TYP. TYP. . DL22
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FAITD Series FAST/TTL Buffered 10-Tap Delay Modules

e Low Profile 14-Pin Package

Electrical Specifications at 25°C

Two Surface Mount Versions FAST 10 Tap Tap Delay Tolerances +/- 5% or 2ns (+/- 1ns <15ns) Tap-to-Tap
e FAST/TTL Logic Buffered 14-PinP/N | 7ap1 Tap2 Tap3 Tap4 Tap5 Tap6 Tap7 Tap8 Tap9 Total-Tap 10 (ns)

e 10 Equal Delay Taps FAITD-12 3 4 5 6 7 8 9 10 11 12+1.0 |** 1.0+0.5
o Operating Temperature FAITD-15 | 3 | 35 | 45 | 6 | 75 | 9 | 105 | 12 | 135 | 15410 |** 1.5+06
Range 0°C to +70°C FAITD-20 | 3 4 6 8 10 | 12 | 14 | 16 | 18 | 20+15 |*x 20+07

, FAITD-25 | 3 5 |75 | 10 [ 125 ] 15 [ 175 ] 20 | 225 | 25420 |*x25+08

e Low Voltage CMOS Versions FAITD-30 | 3 6 9 | 12 | 15 | 18 | 21 | 24 | 27 | 3020 | 3.0+1.0
refer to LVITD Series FAITD-35 | 35 | 7 | 105 | 14 | 175 | 21 | 245 | 28 | 315 | 35420 | 35+1.0
FAITD-40 | 4 8 12 | 16 | 20 | 24 | 28 | 32 | 36 | 40420 | 40+1.0

FAITD-50 | 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50425 | 50+20

FAITD-60 | 6 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60+3.0 | 60+20

FAITD Schematic FAITD-70 7 14 21 28 35 42 49 56 63 70+3.5 7.0+2.0

Voe Tap1 Tap3 Taps Tap? Tapo Tapic | FAITD-75 | 7.5 | 15 [ 225 | 30 | 375 | 45 | 525 | 60 | 675 | 75+3.75 | 75+20
FAITD-80 | 8 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80440 | 80+20

14 [13] [12] [1] [1o] [o] [6] FAITD-100 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 10050 | 10+2.0
FAITD-125 | 125 | 25 | 375 | 50 | 625 | 75 | 87.5 | 100 | 112.5 | 1254625 | 12.5+3.0

FAITD-150 | 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150+7.5 15+3.0

FAITD-200 | 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200£10.0 | 20+3.0

FAITD-250 | 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250+12.5 | 25+3.0

m M \ﬂ m \ﬂ M m FAITD-300 | 30 60 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300+ 15.0 30+5.0
IN N/C Tap2 Tap4 Tap6 Taps GND | FAITD-500 | 50 | 100 [ 150 | 200 [ 250 [ 300 [ 350 | 400 | 450 | 500250 [ 50+6.0

TEST CONDITIONS - FAST/TTL

V. Supply Voltage
Input Pulse Voltage
Input Pulse Rise Time

Input Pulse Width / Period......................

1. Measurements made at 25°C

1000 /2000 ns

** These part numbers do not have 5 equal taps.

5.00vDC
3.20V
3.0 ns max.

Dimensions in Inches (mm)

Tap-to-Tap Delays reference Tap 1.

2. Delay Times measured at 1.50V level of leading edge.
3. Rise Times measured from 0.75V to 2.40V.
4. 10pf probe and fixture load on output under test.

OPERATING SPECIFICATIONS
V¢ Supply Voltage
< Supply Current
Logic“1” Input: V,

.................................... 5.00 + 0.25 VDC

25mA typ., 50 mA Max.
2.00 V min., 5.50 V max.
20 pA max. @ 2.70V

[ e
Logic“0” Input: V| oo 0.80 V max.
[ e -0.6 mA mA

. Logic “1” Voltage Out . 2.40 V min

VOL Logic “0” Voltage Out .......cccccoceereerieennnen. 0.50 V max.
Py, Input Pulse Width ... 20% of Delay min.
Operating Temperature Range ........cccccoecvvvernnnee 0° to 70°C

Storage Temperature Range............cc.c....... -65° to +150°C

P/N Description FAITD - XXX X
Buffered 10 Tap Delay

Molded Package Series:

14-pin DIP: FAITD

Total Delay in nanoseconds (ns)

Lead Style: Blank = Thru-hole
="“Gull Wing” SMD
J="J"Bend SMD

Examples: FAITD-75G = 75ns (7.5ns per tap)
74F, 14-Pin G-SMD
FAITD-100 = 100ns (10ns per tap)

74F, 14-Pin DIP

(I;{oHS Version add suffix "R": FAITD-50R ]

Data subject to change without notice.

www.rhombus-ind.com

015 030
0 38
P. TYP .430 (10.92)

20 050 .100
(0:51) (127 (2.54)
TYP TYP TYP. 400 (10.16)
.785
(19.94) ————— (7 24
MAX. MAX
265
(6.73) J-SMD
; MAX.
u ™.020R
L L—J .030 Mg (0.51)
(.825% (.102(7)) (305% (O 76 .260 (6.60)
TYP P TYP. 330 (8.38)
DL22
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FAST /TTL Logic Buffered Triple & Quad Delays Modules
Uniform or Various Delays in 14-Pin DIP & SMD Packages
Electrical Specifications at 25°C ) . . . .
Delay FAST Buffered Multi-Line Triple 14-Pin Schematic Quad 14-Pin Schematic
(ns) Triple PN Quadruple P/N Vcec OUTy (0]0) 5% ouTs Vcc OU'I] OUT, OUT3; OUT,
4+100] FAI3D4 | FA4D-4 14] 12 10| B [11] [10] [9] ﬂ
5+1.00| FAI3D-5 | FAI4D-5 A A
6+1.00| FAI3D-6 FAI4D-6
7+1.00| FAI3D-7 FAI4D-7 oo sy ’_fmr F{Wm
8+1.00| FAI3D-8 FAI4D-8
10+ 1.50| FAI3D-10 | FAI4D-10 A
15+2.00| FAI3D-15 | FAI4D-15 m m \ﬂ m u u u u u
16+2.00| FAI3D-16 | FAI4D-16 IN, IN, INg GND IN1 INy IN3g  INg GND
20+2.00| FAI3D-20 | FAI4D-20
25+2.00| FAI3D-25 | FAI4D-25
302 200] FAI3D30 | FA4D30 To Specify G-SMD OPERATING SPECIFICATIONS
50+2.50| FAI3D-50 | FAI4D-50 add "G" suffix to P/N Ve Supply Voltage ... 5.00 + 0.25 VDC
lec Supply Current (3D) ..o 45 mA typ., 95 mA max.
c Supply Current (4D) .......cccenen 65 mA typ., 130 mA max.
FAI4D-M Series: Variety of Delays per Part Logic “1” INput: Vi, oo 2.00 V min., 5.50 VV max.
Refer to Delay tolerances for similar delays above B, 20 pA max. @ 2.70V
Logic“0”Input: V| i 0.80 V max.
FAST Logic Multi-Line| Line 1 (ns) | Line2 (ns) | Line3 (ns) | Lined (ns) T -0.6 mA mA
/ Multi-Delay P/N | Pin 1 to Pin 12 [ Pin 3 to Pin 10| Pin4to Pin 9 | Pin 5 to Pin 8 Vg, Logic “1” Voltage Out ... 2.40 V min
FAI4D-M01 4.0 5.0 6.0 70 V., Logic “0” Voltage Out............cccorveinniiininnnnnn 0.50 V max.
FAI4D-M02 4.0 4.0 3.0 3.0 P, Input Pulse Width.............ccooeiiii 100% of Delay
FAI4D-MO3 50 50 10.0 10.0 Operating Temperature Range .........ccccceeerireneenne 0° to 70°C
FAI4D-M04 4.0 6.0 3.0 10.0 Storage Temperature Range .........cc.ccocevvevnnene -65° to +150°C
FAI4D-MO05 6.0 6.0 12.0 12.0
FAI4D-M06 5.0 7.5 10.0 12.5 TEST CONDITIONS
FAI4D-M07 75 75 15.0 15.0 (Measurements made at 25°C)
FAI4D-MO08 2.0 2.0 16.0 16.0 Vo Supply Voltage ... 5.00vDC
FAI4D-M09 10.0 10.0 20.0 20.0 Input Pulse Voltage ... 3.20V
FAI4D-M10 5.0 5.0 20.0 20.0 Input Pulse Rise TiMe ........ccccciiiiiiiiiiieiiieeiees 3.0 ns max
FAI4D-M11 10.0 10.0 20.0 20.0 Input Pulse Period .............ccocoeiiiiiiiiincs 500 ns
FAI4D-M12 4.0 2.0 16.0 32.0 Input Pulse Width ... 1000 ns
Dimensions in Inches (mm)
.785 .285 .785
(19.94) (7.24 (19.94)
MAX. T MAX. MAX.
*
008 R DIP (Default, FAI3D-XX) | 020 232
(0.20) M (0. 531) MAX.
.010 .120
(0.25) (3 05)
TYP. MIN.
L (5’%‘?) L 200 J
MAX. .050 (5.08)
(o 51) (1.27) TYP
TYP. TYP.
.785
(19.94)
MAX.
,,,,,, F f
G SMD (FAI4D-XXG) .250 G SMD (FAI3D-XXG) (ézgg
6.35 .
(MAX) ] . i MA
4¢_t =4 =g 4%
- u M ©38) ©718) u - @ %%)J ©.39)
.020 R .050 - :
(0.51) (1 27) (2 54) TYP.  TYP. 430 (10.92) (1.27) TYP TYP
TYP. 400 (10.16) P
DL22
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. . . Inputs accept voltages up to 5.5 V
LVMDM SerleS LVC LOW VOltage LOQlC 74LVCtypeinputcanbedriven from either 3.3V or 5V

Buffered 5-Tap Delay SMD Modules devices. This allows delay module to serve as a

translator in a mixed 3.3V / 5V system environment.

Electrical Specifications at 25°C

e Low Profile 8-Pin Package

; LVC 5 Ta Tap 1 Tap 2 T. Tap 4 T. Tap-to-T
Two Surface Mount Versions SMD P /Np i ks (f“;? s (i‘;? el
e Low Voltage CMOS 74LVC LVMDM-7G | 3.0+1.0 | 40+1.0 | 50+10 | 6.0+10 7+1.0 1.0+04
Logic Buffered LVMDM-9G | 3.0=10 | 4510 | 60+1.0 | 75%10 9+ 1.0 15405
e 5 Equal Delay Taps LVMDM-11G 3.0+1.0 50+1.0 7.0+1.0 9.0+1.0 11+£1.5 2.0+0.6
e Operating Temp. -40°C to +85°C LVMDM-13G | 3.0+1.0 55+ 1.0 80+1.0 | 105+1.0 13+1.5 25+0.8
LVMDM-15G | 3.0+ 1.0 6.0+ 1.0 9.0+1.0 | 12.0+15 15+1.5 3.0+ 1.0
LVMDM 8-Pin Schematic LVMDM-20G | 4.0+ 1.0 80+12 | 120+15 | 16015 | 20+2.0 40+1.0
Vee Tap1 Tap3 Tap5 LVMDM-25G 5.0+1.0 100+1.5 150+1.5 20.0+2.0 25+2.0 50+1.5
LVMDM-30G 6.0+1.0 120£1.5 18.0%1.5 24.0£2.0 30£2.0 6.0x1.5
ﬂ ﬂ ﬂ m LVMDM-35G 7.0+1.0 140+ 1.5 21.0%2.0 28.0%+2.0 35+2.0 7.0+ 1.8
LVMDM-40G 8.0+1.0 16.0£ 1.5 240+2.0 32.0+£2.0 40+2.0 8.0+2.0
LVMDM-45G | 9.0+1.0 | 18.0+1.5 | 27.0£2.0 | 36.0+£20 | 45+225 9.0+2.0
LVMDM-50G | 10.0+1.5 | 20.0+2.0 | 30.0+20 | 40.0£20 | 50+25 10+2.0
LVMDM-60G | 12.0+1.5 | 24.0+2.0 | 36.0+2.0 | 480+24 | 60+3.0 12+2.0
LVMDM-75G 15.0£2.0 300£2.0 | 450+225 | 60.0+3.0 75+3.75 15+2.5
1] 2] |3] |4] LVMDM-80G | 16.0£2.0 | 32.0£2.0 | 480+24 | 640£32 | 8040 16 £2.5
IN Tap2 Tap4 GND LVMDM-100G | 20.0+2.0 [ 40.0+2.0 | 60.0+3.0 | 80.0+2.0 | 100+5.0 20+3.0
** These part numbers do not have 5 equal taps. Tap-to-Tap Delays reference Tap 1.
TEST CONDITIONS - Low Voltage CMOS, LVC [ RoHS VersionS add suffix "R":  LVMDM-25GR |
V. Supply Voltage ........cccuvveciinincincicccienes 3.30vDC R B
Input Pulse Voltage ..........cccoooiiiiiiiiiiiiee e 2.70V . . .
Input Pulse Rise Time ... .... 3.0 ns max. Dimensions in Inches (mm)
Input Pulse Width / Period ..........cooecrvevrrnenes 1000 / 2000 ns ‘ :505 | 285

(12.83) (7.24
1. Measurements made at 25°C MAX. MAX.
. Delay Times measured at 1.50V level of leading edge. - ¥ ol

2
3. Rise Times measured from 0.75V to 2.40V.
4. 50pf probe and fixture load on output under test.

OPERATING SPECIFICATIONS

Supply Voltage, Vg eeermrreeemrerereresesneeeennnes 3.3+0.3VDC J L u L ‘ (7.62)
Supply Current, | ...cocoovvieeiiiniiinns 10 mA typ., 30 mA max. 365

100
Supply Current, I, © V,; = GND ..oooocvvniriincnrenns 22 mA max. (0 51)(1 27) (2 54) (&-g( _
Supply Current, I.,,,1 Vi = Vi i, 10 pA max. TYP. TYP.
Input Voltage, V, ... 0V min., 5.5V max.
g . .505 .285
Logic “17INput, Vi e 2.0 V min. (12.83) (7.24
Logic “0” INput, V| weoevveiice 0.8 V max. MAX. MAX.
Logic “1” Out, Vi Vo =3V & I, =-24 mA ........... 2.0 V min. I
Logic “0” Ogt, Vo Ve =3V &I, =24 mA ... 0.55 V max. 2 0BR
Input Capacitance, C, ........c.ccccooviiiiiiniiiiice, 5 pF, typ. ¥ (020
Input Pulse Width, P, ............. .... 40% of Delay min. 030 4
Operating Temperature Range ............cccccc....... -40° to +85°C (o 76) t (0 25)
Storage Temperature Range .........c..ccoceeveenee. -65° to +150°C 100 (b.38) TYP.
(o 51)(1 27) (2. 54) TYP. 430 430 (10.92)
TYP. TYP. TYP 400 (10.16)
P/N Description LVMDM - XXX X
LVC Buffered 5 Tap Delay (1283 (7233
Molded Package Series: MAX.
8-pin DIP: LVMDM ‘
Total Delay in nanoseconds (ns) ———— (62‘;%) J-SMD
Lead Style: Blank = Thru-hole AX.
G =“Gull Wing” SMD
J="J"Bend SMD f L .285(7. Zi 020 R
(.Oogg) 260 (6. eg?_] (0.51)
Examples: LVMDM-25G = 25ns (5ns per tap) 74LVC, 8-Pin G-SMD 020 .050 .100 :
P (8ns per tap) , ©oD2n) 258 TV 330 (83
LVMDM-100 = 100ns (20ns per tap) 74LVC, 8-Pin DIP TYP. TYP. TYP :
DL22
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LVITD Series LVC Low Voltage Logic 10-Tap Delay Modules

Inputs accept voltages up to 5.5V LVITD Schematic
74LVC typeinputcanbedriven from either 3.3V or 5V Vcc Tap1 Tap3 Tap5 Tap? Tap9 Tap1C
devices. This allows delay module to serve as a [14] [13] [12] [11] [10] [9] [8]

translator in a mixed 3.3V / 5V system environment.

e Operating Temp. -40°C to +85°C
® [ow Profile 14-Pin Package ?Z

Two Surface Mount Versions (1] [2] [3] 4] [s] [6] [7]

e for 5-Tap 8-Pin Versions see LVMDM Series IN N/C Tap2 Tap4 Tap6 Tap8 GND
Electrical Specifications at 25°C
LVC Logic Tap Delay Tolerances +/- 5% or 2ns (>15ns +/- 1.0ns) Tap-to-Tap
10 Tap P/N Tap 1 Tap2 Tap3 Tap4 Tap5 Tap6 Tap7 Tap8 Tap9 Total-Tap 10 (ns)
LVITD-12 3 4 5 6 7 8 9 10 11 12£25 1.0+04
LVITD-21 3 5 7 9 11 13 15 17 19 2125 2.0+0.6
LVITD-30 3 6 9 12 15 18 21 24 27 30425 3.0+0.8
LVITD-50 5 10 15 20 25 30 35 40 45 50 +£2.5 50+1.8
LVITD-60 6 12 18 24 30 36 42 48 54 60 £ 3.0 6.0+2.0
LVITD-75 7.5 15 22.5 30 37.5 45 52.5 60 67.5 75£3.75 7.5+£2.0
LVITD-80 8 16 24 32 40 48 56 64 72 80 +4.0 8.0+2.0
LVITD-100 10 20 30 40 50 60 70 80 90 100 £ 5.0 10.0+2.0
LVITD-125 12.5 25 37.5 50 62.5 75 87.5 100 112.5 125+ 6.25 12.5+3.0
LVITD-150 15 30 45 60 75 90 105 120 135 150+£7.5 15.0£3.0
TEST CONDITIONS -- Low Voltage CMOS, LVC Dimensions in Inches (mm)
Ve Supply Voltage ... 3.30VDC 785 285
Input Pulse Voltage ........ccccooeiiiiiiiiiiiieeieeec s 2.70V T (Z/ﬁ;‘(j
Input Pulse Rise Time 3.0 ns max. * ’
Input Pulse Width / Period ............ccocceveeenne 1000 / 2000 ns
1. Measurements made at 25°C (8 2 )(S/lf&) e
2. Delay Times measured at 1.50V level of leading edge. 74{
3. Rise Times measured from 0.75V to 2.40V. .120 .010
4. 50pf probe and fixture load on output under test. (ﬁ,i?,\?.) 7. (‘%32?
L ses |
OPERATING SPECIFICATIONS RiaX.
Supply Voltage, V. ...c.oooovriiininiiiiiiicce 3.3+£0.3VDC
Supply Current, | 10 mA typ., 30 mA max.
Supply Current, I, @ V(= GND ..o, 22 mA max.
Supply Current, |0 Vi =Vgg ooon .... 10 A max.
Input Voltage, V, .........cccccun. ... 0V min., 5.5V max.
LOGIC “17 INPUL, Vpy cevoeercermrieeeeieeeeseseeeeeesise s 2.0 V min. 2*50
Logic “0” INput, V| oo 0.8 V max. (6'25’2 20
Logic “1” Out, V(i Vi =3V &I, =-24 mA ... 2.0V min. -
Logic “0” Out, V,;: V=3V &I, =24mA ... 0.55 V max. TL('(?_;g)
Input Capacitance, C, ........cc.cccoovrieiniiiiiiiiiiicnn 5 pF, typ. 813% 030 J TYP.
Input Pulse Width, Py, ..oooooooeeeeeeeerrrernen 40% of Delay min. T %%12
Operating Temperature Range ..............ccccceeu.. -40° to +85°C "
Storage Temperature Range............cccceruenen. -65° to +150°C 7223
P/N Description LVITD - XXX X | T MAX. ?
LVC Buffered 10 Tap Dela
Molded Package Se‘:ies: Y 6267;% J-SMD
) ) 4 MAX
14-pin DIP: LVITD ‘?_t ~ 020 R
Total Delay in nanoseconds (ns) | 285(7.24) | (0.51)
Lead Style: Blank = Thru-hole (0.76) " 2606 GOJ
G ="“Gull Wing” SMD ’ ’ .330(8.38)
J="J"Bend SMD ' MAX.
R = RoHS
Examples: LVITD-30G = 30ns (3ns per tap) 74LVC, 14-Pin G-SMD
LVITD-100 = 100ns (10ns per tap) 74LVC, 14-Pin DIP
DL22
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. . . FAST / TTL
I—Og IC BUffe red Slngle = Dual - Trl ple Electrical Specifications at 25°C
Independent Delay Modules o
8-Pin PIN 8-Pin PIN 8-Pin PIN
Part Number GENERAL: For Operating Specifications and Test | 4+1.00) FAMDL-4 | FAM2D-4 | FAM3D-4
g XXXXX - XXX Conditions refer to corresponding 5-Tap Series 5+1.00| FAMDL-5 | FAM2D-5 | FAM3D-5
Descrlitcl?/::)l_ L_ ! FAMDM, ACMDM and LVMDM except Minimum 6+ 1.00| FAMDL-6 FAM2D-6 FAM3D-6
74ACT - Ise width | i elow. —
D it s Supey curent s 3061 Loo|_ L7 | pavao | ranaos
74F - FAMDL ys sp 9 Bdge. 8+1.00| FAMDL-8 | FAM2D-8 | FAM3D-8
FAM2D & FAM3D Operating Temperature Range o o 9+1.00| FAMDL-9 | FAM2D-9 | FAM3D-9
74LVC — LVMDL 5,2\%777_7_ 4808 iﬁ :ggog 0% L50| FAMDL10 | FAM2D-10 | FAMBD-10
LVM2D & LYM3D 74LVC _40°C to +85°C | 12#1.50 | FAMDL-12 | FAM2D-12 | FAM3D-12
Delay Per Line (ns) Temp. Coefficient of Delay: 15+ 1.50 | FAMDL-15 | FAM2D-15 | FAM3D-15
Lead Style: — Single ...ccccveerennne. 500ppm/°C typical 16 +£1.50 | FAMDL-16 | FAM2D-16 | FAM3D-16
Blank = Auto-Insertable DIP Dual/Triple ........... 800ppm/°C typical | 20+ 2.00| FAMDL-20 | FAM2D-20 | FAM3D-20
G = “Gull Wing” Surface Mount . ) — <
J =“J” Bend Surface Mount Minimum Input Pulse Width: 25+2.00 | FAMDL-25 | FAM2D-25 | FAM3D-25
Single s 40% of total delay 30 +2.00 | FAMDL-30 | FAM2D-30 | FAM3D-30
Examples: Dual/Triple ........... 100% of total delay 501250 FAMDL50 — —
FAMDL-4 = 4ns Single 74F, DIP Supply Current, I, o ; 3.75 e - -
ACM2D-25G = 25ns Dual ACT, G-SMD FAST/TIL  FAMDL 25 mA typ., 48 mA max. — +' FAMDL-100
LVM3D-30G = 30ns Triple LVC, G-SMD FAM2D........ 32 mAtyp. 65 mA max. [ 100£3.0 -
’ FAM3D......... 45 mA typ., 95 mA max.
74ACT  ACMDL ........ 14 mA typ., 28 mA max.
ACM2D 23 mA typ., 52 mA max.
34 mA typ., 75 mA max. Advanced CMOS
74LVC 10 mA typ., 30 mA max.  Ejectrical Specifications at 25°C
. 15 mA typ., 44 mA max. Del 74ACT Adv. CMOS
i i i 21 mA typ., 64 mA max. eay Single Dual Triple
Dimensions in Inches (mm) (ns) ePN  BPEN 8PP
Single 8-Pin "DL" . y
Schematic 6+1.00| ACMDL-6 | ACM2D-6 | ACM3D-6
505 vee ouT 7+1.00| ACMDL-7 | ACM2D-7 | ACM3D-7
) (8] [7] [e] [5] 8+1.00| ACMDL-8 | ACM2D-8 | ACM3D-8
9+1.00] ACMDL-9 | ACM2D-9 | ACM3D-9
A 10+ 1.50 | ACMDL-10 | ACM2D-10 | ACM3D-10
12+ 1.50 | ACMDL-12 | ACM2D-12 | ACM3D-12
15+1.50 | ACMDL-15 | ACM2D-15 | ACM3D-15
V 16 £1.50 | ACMDL-16 | ACM2D-16 | ACM3D-16
.300
. m M m \ﬂ 20 +2.00 | ACMDL-20 | ACM2D-20 | ACM3D-20
N GND 25+2.00 | ACMDL-25 | ACM2D-25 | ACM3D-25
(0 51)(1 27) (-2 54) (n?/ii; 30 +2.00 | ACMDL-30 | ACM2D-30 | ACM3D-30
. TYP. TYP. : 50 +2.50 | ACMDL-50
Dual 8-Pin "2D" 75+3.75 | ACMDL-75
Schematic 100 + 5.0 | ACMDL-100 — —
Vecc OUT OouUBb
(8] [7] [e] [5]
A Low Voltage CMOS
?(?20? Electrical Specifications at 25°C
i. D Low Voltage CMOS Buffered
Z; elay Single Dual Triple
.030 ing
(0 76) t (3_33) (ns) 8PNPN  8PNnPIN  8PinPIN
) 100 (0.38) 430 430 (10.92) m M M m 4+1.00| LVMDL-4 | LVM2D-4 | LVM3D-4
(OYSP)(JrYZ;) ('2|'Y54) . 400 (10.16) IN4 IN, GND 5+1.00| LVMDL-5 LVM2D-5 LVM3D-5
6+1.00| LVMDL-6 | LVM2D-6 | LVM3D-6
505 285 i 7+1.00| LVMDL-7 | LVM2D-7 | LVM3D-7
(12.83— (7.24 Triple 8-Pin "3D" 8+1.00| LVMDL-8 | LVM2D-8 | LVM3D-8
MAX. MAX. Schematic
9+1.00| LVMDL-9 LVM2D-9 LVM3D-9
Vec OU} OU3 OUF 10+ 1.50 | LVMDL-10 | LVM2D-10 | LVM3D-10
m m m m 12+1.50| LVMDL-12 | LVM2D-12 | LVM3D-12
15+ 1.50 | LVMDL-15 | LVM2D-15 | LVM3D-15
.285 (7. 2 (%225 16 +1.50 | LVMDL-16 | LVM2D-16 | LVM3D-16
100 .76) igg (2 gBJ ' 20+2.00 | LVMDL-20 | LVM2D-20 | LVM3D-20
(05’;)(}%) @o4) TYP MAX. 25+2.00| LVMDL-25 | LVM2D-25 | LVM3D-25
30+2.00| LVMDL-30 | LVM2D-30 | LVM3D-30
(1] [2] [s] [4] S0z 2.50] LWWDLS0 | —
INy IN2 INg GND 75+3.75| LVMDL-75
100 + 5.0 | LYMDL-100
DL22
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DTZM Series FAST/TTL Buffered 5-Tap Delay Modules

Electrical Specifications at 25°C

e 14-Pin Package Commercial
and Mil-Grade Versions TTL Buffered 5 Tap Modules | Tap Delay Tolerances +/- 5% or 2ns (+/- 1ns <13ns) | 1ap.10.Tap
e FAST/TTL Logic Buffered Part Number Mil-Grade PN Tap 1 Tap 2 Tap3 Tap4  Total-Tap5 (0s)
e 5 Equal Delay Taps DTZM1-9 DTZM3-9M 5.0 6.0 7.0 8.0 9+1.0 ** 1.0+ 0.5
e Operating Temperature Ranges DTZM1-13 | DTZM3-13M 5.0 7.0 9.0 11.0 13+1.5 | #+ 2.0+0.8
0°C to +70°C, or -55°C to +125°C DTZM1-17 DTZM3-17M 5.0 8.0 11.0 14.0 17+1.5 30+1.0
) . ) DTZM1-20 | DTZM3-20M 4.0 8.0 12.0 16.0 20+1.5 40+15
. gﬁ”bgfiﬁﬁf’é%%%”e r?:g ies DTZM1-25 | DTZM3-25M | 5.0 100 | 150 | 200 | 2520 5.0+2.0
: DTZM1-30 | DTZM3-30M 6.0 12.0 18.0 24.0 30+2.0 6.0+2.0
e Low Voltage CMOS Versions DTZM1-35 | DTZM3-35M | 7.0 14.0 21.0 28.0 35+2.0 7.0+2.0
refer to LVMDM / LVIDM Series DTZM1-40 | DTZM3-40M | 8.0 160 | 240 | 320 | 40+20 8.0+2.0
DTZM1-45 | DTZM3-45M 9.0 18.0 27.0 36.0 45+225 9.0+2.0
DTZM1-50 | DTZM3-50M 10.0 20.0 30.0 40.0 50+2.5 10£2.0
DTZM 14-Pin Schematic DTZM1-60 | DTZM3-60M | 12.0 24.0 36.0 48.0 60 +3.0 12+2.0
Vee Tap1 Tap3 Tap5 DTZM1-75 | DTZM3-75M 15.0 30.0 45.0 60.0 75+3.75 15+2.5
W E‘ w m DTZM1-80 | DTZM3-80M 16.0 32.0 48.0 64.0 80 + 4.0 16+2.5
DTZM1-100 | DTZM3-100M | 20.0 40.0 60.0 80.0 100 +5.0 20+3.0
DTZM1-125 | DTZM3-125M | 25.0 50.0 75.0 100.0 | 125+6.25 25+3.0
DTZM1-150 | DTZM3-150M | 30.0 60.0 90.0 120.0 150+7.5 30+3.0
DTZM1-200 | DTZM3-200M 40.0 80.0 120.0 160.0 200+ 10.0 40£4.0
DTZM1-250 | DTZM3-250M 50.0 100.0 150.0 200.0 250+ 12.5 50+£5.0
@ DTZM1-300 | DTZM3-300M | 60.0 120.0 180.0 | 240.0 | 300£15.0 60+ 6.0
IN Tap2 Tap4 GND DTZM1-350 | DTZM3-350M |  70.0 140.0 210.0 280.0 | 350+17.5 70+ 7.0
DTZM1-400 | DTZM3-400M | 80.0 160.0 240.0 320.0 | 400 +20.0 80+ 8.0
DTZM1-500 | DTZM3-500M | 100.0 200.0 300.0 400.0 | 5004250 | 100+10.0
DTZM1-800 | DTZM3-800M 160.0 320.0 480.0 640.0 800 +40.0 160+ 16.0
TEST CONDITIONS - FAST/TTL ** These part numbers do not have 5 equal taps.
Ve Supply Voltage ..........ccceeieiiiiiiiiie 5.00vDC Tap-to-Tap Delays reference Tap 1.

Input Pulse Voltage......
Input Pulse Rise Time ...........

Input Pulse Width / Period .........ccccecvvveneen.
1. Measurements made at 25°C

2. Delay Times measured at 1.50V level of leading edge.
3. Rise Times measured from 0.75V to 2.40V.

4. 10pf probe and fixture load on output under test.

1000 /2000 ns Dimensions in Inches (mm)

Commercial Grade 14-Pin Package with Unused Leads Removed
as per Schematic. (For Mil-Grade DTZM3 the Height is 0.335")

.810 .400
OPERATING SPECIFICATIONS R RV A

Ve Supply Voltage ..., 5.00 £ 0.25 VDC T
loc Supply Current ... 48 mA Maximum 245 275
Logic“1" Input: V  woceiieiin 2.00 V min., 5.50 V max. ((_SF\%%XSI%?()

Ly eveseeeeeess e 20 pA max. @ 2.70V VAR
Logic “0” Input: V| wooovoiiiiiiii 0.80 V max.

T ... -0.6 mMAmA H U H U (;2()05) (.(())125) -
Vg, Logic “1” Voltage Out ..........coceviiiiiiiiiiines 2.40 V min. MIN: TYP.
V. Logic “0” Voltage Out ..........c.ccuruennnie. 0.50 V max.
P, Input Pulse Width ............... .... 40% of Delay min. J L L—J L -732(2) —J
Operating Temperature RaNge ..........c.cccocoevuenn. 0° to 70°C (-8%% (-21 %%) (-102% (7-62)
Storage Temperature Range ..... . -65° to +150°C TYP. TYP. TYP.

P/N Description DTZM1 - XXX X
Buffered 5 Tap Delays:

14-pin Com'l: DTZM1
14-pin MIL: DTZM3

Total Delay in nanoseconds (ns)

MIL-GRADE: DTZM3 Military Grade delay lines use inte-
grated circuits screened to MIL-STD-883B with an operating
temperature range of -55 to +125°C. These devices have a
package height of .335"

Temp. Range  Blank = Commercial )
M= Mil-Grade Auto-Insertable DIP / Surface Mount Versions,
Examples: DTZM1-25 = 25ns (5ns per tap) Commercial grade alternates:

74F, 14-Pin Thru-hole

DTZM3-50M = 50ns (10ns per tap)
T4F, 14-Pin, Mil-Grade

Refer to FAIDM Series, same 14-pin footprint,
& reduced footprint FAMDM 8-pin Series

DL22
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TTLPD Series FAST / TTL Pulse Width Discriminator Modules

e 14-Pin Package Commercial
and Mil-Grade Versions

e FAST/TTL Logic Buffered

e Pass Pulse Widths above & suppress
Pulses below Nominal Value

e Operating Temperature Ranges
0°C to +70°C, or -55°C to +125°C

IN

Ping | P, > XX —
- -

our PWin<XX

Pin1 _ j

General: Input pulse widths greater thanthe Nominal
value (XXin ns from P/N TTLPD-XX) of the module,
will propagate with delay of (XX + 3ns) £ 5% or 2
ns, whichever is greater. Output pulse width will
follow the input width + 7% or 4 ns, whichever is
greater. Input pulse widths less than the Nominal
value will be suppressed.

TEST CONDITIONS -- FAST/TTL

Ve Supply Voltage ....oovevveviiiiiiiciicics 5.00VDC
Input Pulse Voltage ..........ccccviiiiiiiiiniiiiceee 3.20V
Input Pulse Rise Time ..o, 3.0 ns max.

. Measurements made at 25°C

. Delay / Pulse Widths measured at 1.50V level

. Rise Times measured from 0.75V to 2.40V.
10pf probe and fixture load on output under test.

AN =

OPERATING SPECIFICATIONS

Voo Supply Voltage ..o, 5.00 £ 0.25 VDC
loc Supply Current 42 mA typ., 60 mA Max.
Logic“1” Input: V 2.00 V min., 5.50 V max.
20 pA max. @ 2.70V

IH

Logic “0” Input: V| oo 0.80 V max.

L e -0.6 mA mA
Vo, Logic “1” Voltage Out ... 2.40 V min.
V. Logic “0” Voltage Out ........c.ccoovriieiiiinnne. 0.50 V max.
Operating Temperature Range..............cccccceeeenene 0° to 70°C

Storage Temperature Range.............ccc....... -65° to +150°C

Electrical Specifications at 25°C

FAST / TTL Pulse Width Discriminator Modules
Part Number | Mi-Grade gjggr\?\?i?teg, Pursaes\?\/ei?ith,
Part Number Max. (ns) Min. (ns)
TTLPD-10 TTLPD-10M <85 >11.5
TTLPD-15 TTLPD-15M <13.5 >16.5
TTLPD-20 TTLPD-20M <18.5 >21.5
TTLPD-25 TTLPD-25M <235 >26.5
TTLPD-30 TTLPD-30M <285 >31.5
TTLPD-35 TTLPD-35M <33.0 > 37.0
TTLPD-40 TTLPD-40M <38.0 >42.0
TTLPD-50 TTLPD-50M <475 >52.5
TTLPD-60 TTLPD-60M <57.0 > 63.0
TTLPD-75 TTLPD-75M <71.0 >79.0
TTLPD-80 TTLPD-80M <76.0 > 84.0
TTLPD-100 |TTLPD-100M <95.0 >105.0
TTLPD-120 |TTLPD-120M <114.0 >126.0
TTLPD-125 |TTLPD-125M <118.7 >131.3
TTLPD-150 |TTLPD-150M <1425 >157.5
TTLPD-200 |TTLPD-200M <190.0 >210.0
TTLPD Schematic

Vcc IN

o o]

Pulse Width ;

Discriminator
1]

ouT

7]

GND

Dimensions in Inches (mm)

Commercial Grade 14-Pin Package with Unused Leads Removed
per Schematic. (For Mil-Grade TTLPD-xxxM, Height is 0.335")

81 400
e (2057 10.16
<MAX.) (MAX.)
v
245 275
(6.22) (6.99
TYP. MAX.
‘ ‘ 120 010 -»|«
(3.05) (0.25)
! ! v MIN. TYP.
ke a0
('192% 600 (8.252) (7.62)
TYP. (15.24) TYP.
TYP.

MIL-GRADE: These Military Grade devices use integrated circuits screened to MIL-STD-883B with an operating
temperature range of -55 to +125°C. These devices have a package height of .335"

Data subject to change without notice.
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TTLPWG Series FAST / TTL Pulse Width Generator Modules

Electrical Specifications at 25°C

e 14-Pin Package Commercial
and Mil-Grade Versions

e FAST/TTL Logic Buffered

e Precise Pulse Width Output
triggered by Rising Edge of Input

e Operating Temperature Ranges
0°C to +70°C, or -55°C to +125°C

N J—
Ping | pw, > XX L—
.= - -
our  PWin<XX I_
Pin1 _ 1
| o Py

General: Triggered by the input's rising edge (input
pulse width 10 ns, min.), a pulse of specified width
will be generated at the output with a propagation
delayof 4 £2ns (6 £2 ns, for inverted output). High-
to-low transitions will not trigger the unit. Designed
for output duty-cycle less than 50%.

TEST CONDITIONS -- FAST/TTL

V. Supply Voltage ..o 5.00VDC
Input Pulse Voltage .........ccceereiiiieeiiiiecnicceeeee 3.20V
Input Pulse Rise Time 3.0 ns max.

Input Pulse Width / Period..........c.cocveiiieennnne
1. Measurements made at 25°C

2. Delay Times measured at 1.50V level of leading edge.
3. Rise Times measured from 0.75V to 2.40V.

250/1000 ns

FAST / TTL Buffered Pulse Width Generator Modules
Mil-Grade | Output Pulse | Maximum

Part Number | o2t | Wit (ns) | Freq. (MH2)

TTLPWG-5 | TTLPWG-5M 5+1.0 63

TTLPWG-6 | TTLPWG-6M 6+1.0 56

TTLPWG-7 | TTLPWG-7M 7+1.0 53

TTLPWG-8 | TTLPWG-8M 8§+1.0 47

TTLPWG-9 | TTLPWG-9M 9+1.0 44
TTLPWG-10 |TTLPWG-10M 10+ 1.5 42
TTLPWG-12 |TTLPWG-12M 12+1.5 35
TTLPWG-15 |TTLPWG-15M 15+2.0 32
TTLPWG-20 |TTLPWG-20M 20£2.0 22
TTLPWG-25 |TTLPWG-25M 25+2.0 19
TTLPWG-30 |TTLPWG-30M 30+2.0 15
TTLPWG-35 |TTLPWG-35M 35+2.0 13
TTLPWG-40 |TTLPWG-40M 40+2.0 11
TTLPWG-45 [TTLPWG-45M| 45+2.25 10
TTLPWG-50 |TTLPWG-50M 50 £2.5 9
TTLPWG-60 |TTLPWG-60M 60+ 3.0 8
TTLPWG-70 |TTLPWG-70M 70+ 3.5 7
TTLPWG-80 |TTLPWG-80M 80 £ 4.0 6
TTLPWG-100| DSP-1348M 100+5.0 5

TTLPWG Schematic
Vce OUT IN
14 [13 B
Pulse Width

Control Circuit

ouT

Dimensions in Inches (mm)

GND

4. 10pf probe and fixture load on output under test. Commercial Grade 14-Pin Package with Unused Leads Removed

per Schematic. (For Mil-Grade TTLPWG-xxxM, Height is 0.335")

OPERATING SPECIFICATIONS

— (2'%15?7) (1"(1)010 e)ﬂ
. .

Voo Supply Voltage ..o 5.00 £ 0.25 VDC MAX. MAX.
loc Supply Current .......ccooooviinnnen. 35 mA typ., 55 mA Max. -
Logic“1” Input: Ve 2.00 V min., 5.50 V max. 245 275

R 20 pA max. @ 2.70V (6.22)6.99)
LOGIC “0” INPUE: V. wovvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 0.80 V max. TYP.MAX.

[ e -0.6 mA mA
Vo, Logic “1” Voltage OUL e 2.40 V min. .020 .120 010\«
VOL Logic “0” Voltage Out .. .. 0.50 V max. (O 51) (ﬁn?ﬁ?) (9|—'$|§>)
P, Input Pulse Width ... 10 ns min. 100
Operating Temperature Range ............cccceveuvne.. 0° to 70°C %_ sg 050 L (7322 —J
Storage Temperature Range ..................... -850 to +150°C DAL (11%%34) . q’YZIZ)

MIL-GRADE: These Military Grade devices use integrated circuits screened to MIL-STD-883B with an operating
temperature range of -55 to +125°C. These devices have a package height of .335"
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3-Bit Programmable Delay Modules

FAST/TTL 3-Bit Schematic

] [ial [o]

Vce

6]

PLDM4 Series FAST/TTL Logic
3-Bit Programmable Output
7 Delay Steps -- 4 ns Inherent Delay Delay Line Butrer
Available in Surface Mount )
4] [s]  [7] L]
IN OuT E GNIL

Electrical Specifications at 25°C
3-Bit FAST Delay per Error ref. Initial Referenced to "000" - Delay (ns) per Program Setting (P3*P2*P1)
Part Number | Step (ns) t0 000 | Delay (ns)

(ns) 000 000 001 010 011 100 101 110 111

PLDM4-0.5 0.5+.25 +.30 4+1.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
PLDM4-0.7 0.7+.30 +.40 4+1.0 0.0 0.7 1.4 2.1 2.8 3.5 4.2 4.9
PLDM4-0.8 0.8+.30 +.50 4£1.0 0.0 0.8 1.6 24 32 4.0 4.8 5.6
PLDM4-1 1.0+ 4 +.50 4+1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
PLDM4-1.2 1.2+ 4 +.60 4+1.0 0.0 1.2 2.4 3.6 4.8 6.0 7.2 8.4
PLDM4-1.25 1.25+.5 +.70 4+1.0 0.0 1.25 2.50 3.75 5.00 6.25 7.50 8.75
PLDM4-1.3 1.3+.5 +.70 4+1.0 0.0 1.3 2.6 3.9 5.2 6.5 7.8 9.1
PLDM4-1.5 1.5+.5 +.70 4£1.0 0.0 1.5 3.0 4.5 6.0 7.5 9.0 10.5
PLDM4-1.8 1.84.6 +.80 4+1.0 0.0 1.8 3.6 5.4 7.2 9.0 10.8 12.6
PLDM4-2 20+.7 +.80 4+1.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
PLDM4-2.5 25+.7 +.90 4+1.0 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
PLDM4-2.6 26%.7 +.90 4+1.0 0.0 2.6 5.2 7.8 10.4 13.0 15.6 18.2
PLDM4-3 3.0+.7 +1.0 4+1.0 0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0

CUMULATIVE TOLERANCES: "Error" Tolerance is for Programmed Delays referenced to Initial Delay, Setting "000."

For example, the setting "111" delay of PLDM4-10 is 70.0 + 3.0ns ref. to "000," and 74.0 + 4.0ns referenced to the input.

ENABLE input (Pin 7) is active low. Output will be disabled ( low) when " E " is high.

INPUT FAN-IN: Input, pin 4, is loaded by the internal passive

network and 8 gate inputs (74F type). The source driving Pin 4

should be FAST/TTL (74S/74F) type or equivalent, and should not

be used to drive any load other than the delay line input. Dimensions in Inches (mm)

.400

TEST CONDITIONS -- FAST/TTL

Ve Supply Voltage .....cooevveiiciiiiiiiii, 5.00vDC
Input Pulse Voltage ..........cccooiiiiiiniiniiiieceeee 3.20V
Input Pulse Rise Time ...........ccccooiiiiiniiiiieee 3.0 ns max.

Input Pulse Width / Period 1000 / 2000 ns
1. Measurements made at 25°C

2. Delay Times measured at 1.50V level of leading edge.

3. Rise Times measured from 0.75V to 2.40V.

4. 10pf probe and fixture load on output.

OPERATING SPECIFICATIONS
V. Supply Voltage
< Supply Current
Logic “1” Input *: V,

.................................... 5.00 £ 0.25 VDC

60 mA typ., 80 mA max
2.00 V min., 5.50 V max.
50 pA max. @ 2.70V

Logic “0” Input*: Voo 0.80 V max.

[ e -0.6 mA mA
V,, Logic “1” Voltage Out ..., 2.40 V min.
V. Logic “0” Voltage Out ............c.cocooviinnne. 0.50 V max.
P Input Pulse Width ... 40% of Delay min.
Operating Temperature Range .............cceceeueee -0° to +70°C

Storage Temperature Range -65° to +150°C

* Refer to "INPUT FAN-IN" note above.
IIL/IIH specified for Programming pins 9, 10 & 11.

Data subject to change without notice.
www.rhombus-ind.com

.810
- g

-

?
260 .300
(6.60) (7.62)
jp_ MAX.
—i(MIN.) (TYP)
Jl e 300
.020 .050 .100 (7.62)
(0.51) (1.27) (2.54)
TYP. TYP. TYP.

16-Pin SMD Pkg. Unused leads are NOT removed.

To Specify SMD Package, Add "G" Suffix to P/N
Examples: PLDM4-1.25G, PLDM4-2G

1.02

’47 (25.9) 4»14

.285

400
(1016)

(7 24)

ﬂ

010
0.25)
TYP.

R R 85
.015 (0 64)
020 040 100 (0.38) 510 (12.95)
(0.51) (1.02)  (2.54) ~~ 480 (12.19)
TYP. TYP. TYP.
30
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FAST/TTL 3-Bit Schematic

3-Bit Programmable Delay Modules e o
PLDM?7 Series FAST/TTL Logic e

7 Delay Steps -- 7 ns Inherent Delay Delay Line | "] Buffer
Available in Surface Mount v |
4] [s] 12 Lo

IN OuUT E GNI
Electrical Specifications at 25°C

3-Bit TTL Delay per Error ref. Initial Referenced to "000" - Delay (ns) per Program Setting (P3*P2*P1)
Part Number | Step (ns) t0 000 | Delay (ns)

(ns) 000 000 001 010 011 100 101 110 111
PLDM7-1 1.0+ 4 +.50 7+1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
PLDM7-1.2 1.2+ 4 +.60 7+1.0 0.0 1.2 2.4 3.6 4.8 6.0 7.2 8.4
PLDM7-1.25 125+ .5 +.70 7+1.0 0.0 1.25 2.5 3.75 5.0 6.25 7.5 8.75
PLDM7-1.3 1.3+.5 +.70 7+1.0 0.0 1.3 2.6 3.9 5.2 6.5 7.8 9.1
PLDM7-1.5 1.5+.5 +.70 7+1.0 0.0 1.5 3.0 4.5 6.0 7.5 9.0 10.5
PLDM7-1.8 1.84.6 +.80 7£1.0 0.0 1.8 3.6 5.4 7.2 9.0 10.8 12.6
PLDM7-1.9 1.9+.7 +.80 7+1.0 0.0 1.9 3.8 5.7 7.6 9.5 11.4 13.3
PLDM7-2 20+.7 +.80 7+1.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
PLDM7-2.5 25+.7 +.90 7£1.0 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
PLDM7-2.6 26%.7 +.90 7£1.0 0.0 2.6 5.2 7.8 10.4 13.0 15.6 18.2
PLDM7-3 3.0+.7 +1.0 7+1.0 0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0
PLDM7-5 50+1.0 +1.5 7+1.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
PLDM7-8 8.0+1.2 +25 7£1.0 0.0 8.0 16.0 24.0 32.0 40.0 48.0 56.0
PLDM7-10 10.0+1.5 +3.0 7+1.0 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

CUMULATIVE TOLERANCES: "Error" Tolerance is for Programmed Delays referenced to Initial Delay, Setting "000."
For example, the setting "111" delay of PLDM7-10 is 70.0 + 3.0ns ref. to "000," and 77.0 + 4.0ns referenced to the input.

ENABLE input (Pin 7) is active low. Output will be disabled ( low) when " E " is high.

INPUT FAN-IN: Input, pin 4, is loaded by the internal passive
network and 8 gate inputs (74S type). The source driving Pin 4
should be FAST/TTL (74S/74F) type or equivalent, and should not Dimensions in Inches (mm)
be used to drive any load other than the delay line input.

.810 .400
20.57 10.16
TEST CONDITIONS -- FAST/TTL i ﬁ L W
o
V.. Supply Voltage .......cccceeieeiiiiiiie e 5.00vDC . 300
Incgut Pulse Voltage ... 3.20V (‘?}-\98) (,\7,“?)%)
Input Pulse Rise Time.......cccccovcveevceeeeiieeeienn 3.0 ns max. 3
Input Pulse Width / Period ............ccccccoec. 1000 / 2000 ns U U U U U U ! 120 ﬁ .0100%«
1. Measurements made at 25°C 4{(%%) (Qr\?g)
2. Delay Times measured at 1.50V level of leading edge. JL L_J L 300
3. Rise Times measured from 0.75V to 2.40V. .020 050 .100 (7.62)
4. 10pf probe and fixture load on output. (0.51) (1.27) (2.54)

TYP. TYP. TYP.

OPERATING SPECIFICATIONS 16-Pin SMD Pkg. Unused leads are NOT removed.

VCC Supply Voltage ......coeeeeviiiiiiiiccices 5.00 £ 0.25 VDC To Specify SMD Package, Add "G" Suffix to P/N
< Supply Current ..., 60 mA typ., 80 mA max Examples: PLDM7-1.25G, PLDM7-2G
Logic “1” Input *: Voo 2.00 V min., 5.50 V max.
Ly cevereerermeenenenessenneene 50 pA max. @ 2.70V (;505) ( j 001 6)
Logic “0” Input ™ V| weeeeeieiicciee e 0.80 V max. ‘
L e -2.0 mMAmA 010
V,,, Logic “1” Voltage Out ........ccoeviiiiiiiiiinnnn 2.40 V min. (7222) (0.25)
V,, Logic “0” Voltage Out........cccocourrvenruenruneens 0.50 V max. TYP
Py Input Pulse Width.............ccooeii 40% of Delay min. *F ¥
Operating Temperature Range ...........cccecevue.ee. -0° to +70°C JL J L L_J 015 (00622)
Storage Temperature Range ...........cc......... -65° to +150°C 020 040 100 (0.38) 510 (12.95)
* Refer to "INPUT FAN-IN" note above. 051 (102)  (2.54) 480 (12.19)

IIL/1IH specified for Programming pins 9, 10 & 11.

DL22
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Passive Delay Line Design Considerations

A Passive Delay Line is a special purpose Low Pass Filter designed to delay (phase shift) the input signal by a specified
increment of time, and is composed of series inductors and shunt capacitors with values dictated by the line impedance.

Design: This LC network may be used to pass either analog or digital
signals whose bandwidth is compatible with the intended range of
operation for the delay line. A specific delay and impedance, determine
the required LC values of the network:

TTTTTT T

Figure 1A. Passive Delay Line Schematic Diagram.

Td = Total Delay ( ns)

Td =/ (LxGC,) Z, = Impedance ( Ohms )
L, = Total Line Inductance ( uH)
Z, =/ (L/GC)) C, = Total Line Capacitance ( pF )

Rise Time: Therise time of a delay line is typically measured from the
10% to 90% points of the leading edge of the output pulse. The measured
output risetime (t,, ) is a function of the input rise time ( t,;) and the true
rise time of the delay line ( t, ):

t = t2-t?2

r ro ri

An analog delay line's bandwidth (-3dB attenuation) is related to the
network's rise time which is dependent upon the total number (N) of LC
sections. The delay-to-rise time ratio is the figure of merit, or Quality
Factor, used to characterize delay lines. Generally, the greater figure of
merit implies higher number of sections, and therefore higher cost. The
bandwidth for the network, and number of sections follow these approxi-
mations:

BW =~ .35/t N = (Td/t)"%
Attenuation: The output voltage attenuation of a delay line has several
contributing factors:

Internal D.C. resistance (DCR)
Dielectric and ground plane losses
Loading effects at taps

Impedance mismatches at terminations
Frequency limitations (BW) of delay line

aoprwn =

Whenthe delay line is minimally loaded, properly terminated and the input
pulse widths are significantly greater than the line's rise time, attenuation
is given by:

Attenuation (%) = 1 - (Zo/ (Zo + DCR))

Series Connection: Passive delay lines of the same impedance can
be connected input-to-output (cascaded) to optimize rise time and/or
obtain specific delay values. Termination is required only at the output of
the final stage. The rise time of the grouped lines is given by

t, =J tZ+t 2+ttt

Reflections: Loading at taps should be at least 10 times the character-
istic impedance to minimize reflections due to transmission line effects.
The reflected voltage due to a tap loaded by a resistance, R, is given by

Reflection (%) = 1-(1/(1 + Zo/2R)))

In certain applications, mismatches can be used to achieve pulse-
shaping requirements.

www.rhombus-ind.com
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Reflections, continued: :There are three basic rules relating to reflec-
tions in passive delay line applications:

Rt=Zo
1) No reflections at either terminal
of a line which is terminated with ﬁ R
its characteristic impedance. t
Figure 2A.

2) Areflection, equal in amplitude and of same polarity to the impinging
signal, will occur at the input of a line which is open circuited.
( R, = infinite, see figures below.)
Open: Rt=co

PW > 2xTd

fe> PW<Td |—|

HMJJ L

L«szdA L 2xTd

Figure 3A.

3) A reflection, equal in amplitude and of opposite polarity to the
impinging signal, will occur at the input of a line which is short
circuited. ( R, = 0, see figures below.)

PW > 2xTd
Short: Rt=0 f«> PW<Td
@:ﬁ e I —
2xTd |
Figure 4A.

Circuit Considerations: To assure delay accuracy and prevent signal
distortion, care should be taken to properly integrate the passive delay line
into the circuitdesign. Aboardtrace canload atap with several picofarads
of capacitance which will increase delay, rise time, distortion and attenu-
ation. The designer should calculate inductance and capacitance values
of the delay line ( L, , C,) to determine if anticipated board loading is
significant. For typical passive delay line applications, the following
design criteria provide optimum performance:

The line should be properly terminated.

Minimize tap loading. 10 x Z, min. recommended.
Minimize trace lengths to delay line.

Circuit should have massive ground plane.

All common connections should be used.

ok wh~

We encourage you to call and discuss the details of your design with one
of our application engineers. We offer quick turnaround on samples, and
custom versions are available, generally at no cost for existing package
configurations.

Operating Specifications - Passive Delay Lines
Pulse Overshoot (POS) ......ccccceeeeeeiiieeeeececins 5% to 10%, typical
Pulse Distortion (S) 3% typical
Working Voltage .......cccoeeeieeiiiieeeieeeecieeee e, 25 VDC maximum
Dielectric Strength ..........cooeiiiiiiiiiiiiiees 100VDC minimum
Insulation Resistance .. 1,000 MQ min. @ 100VDC
Temperature Coefficient..........cccccoovvenieenicne 70 ppm/°C, typical
Bandwidth (f5) ...oovoeiiiiic 0.35/t, approx.
Operating Temperature Range. -55° to +125°C
Storage Temperature Range ........ccccoevevververenreenns -65° to +150°C
DL22
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Logic Buffered Delay Module Design Considerations

® Delays up to 1000ns

® 5V -- TTL/FAST, ACT CMOS

e 3V -- Low Voltage CMOS, LVC, AC
* 10K & 10KH ECL

General: To avoid the difficulties associated with interfacing passive
delay lines with digital integrated circuits, active delay lines have been
developed to provide design flexibility and circuit simplification. Logic
buffered input and outputs prevent the designer from having to contend
with the loading issues of passive circuity, and the related output
waveform transients. Unlike a passive delay line whose outputrise time
is proportional to its delay, the active line's output has the edge rate
characteristic of the respective logic family. Similarly, the active delay
modules will have the fan-in & fan-out ratings of that logic family. Thus,
active delay lines can be used to drive a higher number of gates of a
more complicated topology with minimal effect on signal quality or delay
accuracy.

Ty T TN-1 ™

INPUT[
T T i
1

T 1T 7T

Active Tapped Delay Line Schematic

These devices will provide the Digital Design Engineer with simple
modular solutions to a variety of timing requirements which commonly
arise. Buffered Logic delay modules are ideally suited for situtations
where the interval being consideredis less than the period of the system
clock, or where a precise timing adjustment is required. Also, by
incorporating the functions of multiplexers or logic gates, active lines
can perform as programmable delays, logic control delays, pulse-width
control units and gated oscillators that will, in many applications, be
capable of completely replacing complex gate arrangements.

These devices are of hybrid construction, combining Integrated Cir-
cuitry with Passive Networks utilizing inductive, capacitive, and resistive
elements. Inputs & outputs are internally buffered and compensated for
propagation delays and require no external components to perform their
intended timing function (for ECL devices standard termination of Open
Emitter-Follower Outputs is required).

All modules are designed to meet or exceed all applicable environmen-
tal requirements of MIL-D-83532, MIL-STD-883, and MIL-STD-202.
Certain families available as MIL-GRADE by adding "M" suffix. Active
delay lines are available in a wide variety of standard package configu-
rations, for both through-hole and surface mount applications: “J” Style
Surface Mount, Auto Insertable (DIP), Gull Wing Style Surface Mount,
and Single-In-Line (SIP).

Minimum Pulse Width and BW Limitations: Althoughthe outputrise
time of an active delay line is characteristic of its logic family, the
bandwidth limitation is chiefly due to the rise and fall times of the internal
delay network (see Rise time/BW notes for Passive Delays, pg. 2). This
Low Pass Filter frequency limitation for active delay lines is expressed
as a minimum pulse width that the delay line is guaranteed to pass.
Reducing the input pulse width beneath this minimum typically results
in shrinking output widths and eventually complete suppression.

33
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® 5& 10 Tap Modules

e Single / Dual / Triple / Quad

® Programmables 3, 4, 5 & 6 Bit
® Pulse Width Control

sales@rhombus-ind.com

® Gated Oscillator Modules

® DIP, Gullwing & J Bend SMD

® Military Grade Versions Available

® Customs available ... Quick Delivery

Min. PW and BW Limitations, continued: The most significant
attenuation occurs at outputs with higher delay. Some degradation of
the delay accuracy may occur near these limiting conditions, and we
recommend that Delay Modules be evaluated under the intended
operating conditions. There are options for increasing the effective
bandwidth, and we encourage you to contact us regarding designs
where minimum width is an issue.

INPUT T
#1 1

Active
Multi-Delay -
Schematic I

INPUT
T
#N N

Edge-to-Edge Relationship: Typically, active delay lines are speci-
fied for leading edge delay accuracy. This is a result of the physical
switching properties of integrated circuits. For example, the logic “1”
threshold of TTL devices is 2.0 Vdc minimum, at approximately 50% of
the margin between the typical TTL low and high levels. However, to
reach the TTL logic “0” threshold the negative-going pulse must drop
down to 0.8 Vdc, or about 80% of the total signal amplitude. Because
of thisinherentasymmetry and its effect driving the internal delay circuit,
the delay lines output pulse width will typically be less (2 to 3 ns) than
the input pulse width. Rhombus has design variations that control
delays for Leading and/or Trailing edges, and combinations of pulse
polarity, width, and period.

P, P, Py, E
LT
Do

Active 3-Bit D1

e o, ol

Schematic

Special Requirements: The listings in this catalog are necessarily
limited to the most popular versions; intermediate values are readily
available, simply contact the factory for data sheets and ordering
information. Designs customized to your specific requirements and/or
slight modifications to the existing products are welcome. Rhombus
customarily provides most engineering services for first article samples
at no charge. Please call one of our Applications Engineers today to
discuss your requirement.
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Delay Line
Part Number Test Circuit & Waveform Parameters
Index
Family | Page
ACM2D 26
ACM3D | 26 HIGH BW
T R SNy,
ACMDM | ™ GENERATOR
AIDM 21 || —-————~
AlU 2
AlY 2
AlZ 2
AMDM 20
AMLY | 4 || o J L =
AMZ 3
D2ECL >
DDECL = Rg = GENERATOR SOURCE IMPEDANCE = 50 OHMS R1 = {Rg x Zo} / R2
R1, R2 = INPUT MATCHING PAD RESISTORS
DECL ** Rt = TERMINATING RESISTOR Ro= | RE x 20)
DSPaoox | Zo = DELAY LINES CHARACTERISTIC IMPEDANCE (Zo-Rg)
DTZM 27 Figure 5A. Recommended test circuit for Passive Delay Lines
ESP-xxx | *™* ( For Logic Buffered devices no resistors are required)
FAI3D 23
FAI4D 23
FAIDM 21
FAITD 22
FAM2D 26
FAM3D 26
FAMDL 26
FAMDM | 20
FECL >
FSIDM 21
LVITD 25
LVM2D 26
LVM3D 26
LVMDL 26
LVMDM | 24 o L
MECL | ~ Tfo
PECL3 >
PLDM 30
SHEG 5 Figure 6A. Passive Delay Line Waveform Parameters
SIL2 6
SIL2T 7
SIP4 12
SIP5 13
SIP8 9
SL7T 10 — Vou
SP24 17 I VTrh VTrh
SP24L 19 ‘
SP3 8 Ei V1gq Eo VTd
SP-xxx *
TF 16 LWrI i LVTrI
e I | A e
TTLPD 28 Tri Tfi Jro ch;
TTLPW 29 TdLH | |
TUB 15 ! Td HL
TYA 14
TYB 15 Figure 7A. Active Delay Line Waveform Parameters
TZA 14
TZB 15
** See Website
or Contact
Rhombus
for details.
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PULSE WIDTH (Pw):

Glossary of
Delay Line Parameters

Attenuation (At). the difference in peak
amplitude between input and output pulses.

D.C. RESISTANCE (DCR): The D.C.
resistance, in ohnms, measured between the
input and output of a delay line.

DELAY TIME (Td): the elapsed time
between the respective 50% points on the
leading edges of the input and output pulses.

IMPEDANCE (Zo): the effective impedance
of the delay line which is equal to the value of
the terminating impedance which provides a
minimum reflection back to the input of the
delay line.

INPUT FALL TIME (Tfi): the elapsed time
between the 90% and the 10% points on the
trailing edge of the input pulse.

INPUT RISE TIME (Tri): the elapsed time
between the 10% and the 90% points on the
leading edge of the input pulse.

INPUT VOLTAGE (Ei): the amplitude of the
input pulse.

LEADING EDGE: that portion of the pulse
which rises from zero to peak amplitude.

OUTPUT RISE TIME (Tfo): the elapsedtime
between the 10% and the 90% points on the
leading edge of the output pulse.

OUTPUT FALL TIME (Tfo): the elapsed
time between the 90% and the 10% points on
the trailing edge of the output pulse.

OUTPUT VOLTAGE (Eo): the amplitude of
the output pulse.

PULSE DISTORTION (S): the magnitude of
the largest peak amplitude of all spurious
responses in either a positive or negative
direction occurring in the period after the top
of the leading edge of the output pulse and
before two time delays (for flat input pulse

top).

PULSE OVERSHOOT (Pos): the peak
amplitude of overshoot occurring at the top of
the leading edge of the output pulse (for flat
input pulse top).

the elapsed time
between the 50% points on the leading and
trailing edge of a pulse.

TRAILING EDGE: that portion of the pulse
which falls from peak amplitude to zero.

Consult factory for other values & Custom Designs
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Magnetic Product Families from Rhombus Industries

Telecommunications
ISDN
T1/CEPT
HDSL, ADSL

Pulse Transformers
General Purpose
Impedance Matching
Isolation
SCRTrigger

Inductors
Toroidal.Radial Lead
Chokes. Air Coils

Audio Transformers
Modem Couplers
Telephone Coupling
Voiceband Repeat Coils
Voice / Data. Dry / Wet
Hybrids

LAN Products
Ethernet.StarLan
10Base-T.TokenRing

Switched Mode Magnetics
Chokes - Common Mode
& Differential Mode
OutputInductors
Drive Transformers
Current Sense Transformer

Delay Lines
Passive (Electromagnetic)
Active (Logic Buffered)
Tapped/Multi
Programmables
Pulse Control / Oscillators
FAST & Schottky TTL
Low Voltage CMOS
ECL 10K-10KH-100K

RF Filters
10Base-T
Signal Line.HighQ

Power Magnetics
50/60 Hz .400 Hz
Low Profile
Smoothing Chokes
Line Chokes
1 Watt to 1 kW

Off-the-Shelf Variety of
Schematics & Geometries

Open Case, Epoxy Encapsulated,
and Transfer Molded Packages

Thru-hole & SMD Versions

Samples Shipped from Stock
orin 1-2 weeks at No Cost for
most products

Catalogs, Datasheets & Application notes for download in PDF format

Services & Capabilities

Standard Product Line

Broad range of Magnetic Products
as listed in our various catalogs.

Coil Winding

Toroidal, Bobbin, Air Coil types. Wide
range of guages. Machine and hand
wound.

www.rhombus-ind.com

www.rhombus-ind.com

Custom Designs

We welcome designs customized

to your specific requirements.

Expedited Turn-around
For Critical needs Rhombus can

lead times.

Rhombus

Industries Inc.

often provide faster than standard

' %

Cross Referencing

Rhombus can cross reference your
current supplier part numbers.

Environmental

and Electrical Test Capabilities
Thermal Shock, and Life Test
Humidity / Temperature Testing
Electrical Parameter Characterization
Screening and Sorting

- Transformers & Magnetic Products

sales@rhombus-ind.com

Ph: (714) 836-0960

FAX: (714) 836-0969
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