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SECTION V
SCHEMATIC DIAGRAMS
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MODULE SCHEMATICS
ARE LISTED IN

ALPHANUMERICAL SEQUENCE
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3.5 Spare Modules and Components:

The following pages of this section contain the name, part number and schematic designator of
each module found in the TV1E Translator which EMCEE considers as essential bench-stock
items to be available to the technician at all times.
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Al

TRANSLATOR DRAWER SPARE MODULE LIST
INTERCONNECT 30331001/173

DOWNCONVERTER/PREAMPLIFIER

EMCEE/B331-47-1

Al
CRYSTAL OSCILLATOR Vectron/254D57 G2
X2 MULTIPLIER {CH.2-6) EMCEE/B280-76-1 AJI/AB
OR OR
X4 MULTIPLIER (CH.7-13) EMCEE/B331-19-1 A3/AB
OR OR
X16 MULTIPLIER (CH.14-69) EMCEE/70367248 A3
IF SAW FILTER AMPLIFIER EMCEE/B331-27-1 A2
IF AGC AMPLIFIER EMCEE/B331-42-1 AR1
LIMITER/CUTPUT AGC EMCEE/B331-36-1 PC1
UPCONVERTER AMPLIFIER EMCEE/C331-67-1 A5
MIXER EMCEE/A331-188-1 A7
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Al

TRANSLATOR DRAWER SPARE MODULE LIST
INTERCCNNECT 30331324/328

DOWNCONVERTER/PREAMPLIFIER

EMCEE/B331-47-1 A1
10MHz REFERENCE OSCILLATOR EMCEE/60368055-1 A3A2/ABA2
VHF SYNTHESIZER {CH.2-6) EMCEE/60367103-3 A3AT/ABA1
OR OR
VHF SYNTHESIZER (CH.7-13) EMCEE/60367103-2 A3A1/ABA1
OR OR
UHF SYNTHESIZER (CH.14-69) EMCEE/60367103-1 A3A1
IF SAW FILTER AMPLIFIER EMCEE/B331-27-1 A2
IF AGC AMPLIFIER EMCEE/B331-42-1 AR1
LIMITER/OUTPUT AGC EMCEE/B331-36-1 PC1
UPCONVERTER AMPLIFIER EMCEE/C331-67-1 A5
MIXER EMCEE/A331-188-1 MX1




POWER AMPLIFIER DRAWER SPARE MODULE LIST

INTERCONNECT 30331330
| DESCRIPTION i
1W VHF AMPLIFIER EMCEE/B331-80-1 (Ch.2-6) A1
OR
EMCEE/B331-56-1 (Ch.7-13) Al
+15V/t5V POWER SUPPLY EMCEE/70326117 P31
+28V POWER SUPPLY EMCEE/B319-167-1 PS2




SECTION IV
DATA PAK




SUPER LOW-NOISE
PREAMPLIFIERS

“SCALA |

ELECTRONIC CORPORATION

"POST OFFICE BOX 4580
- MEDFORD, OREGON 97501
Lo {503) 779-6500
£ . TELEX: 151681

® VHF-TV
e FM
® UHF-TV

Scalal/Triax-8000-series preamplifiers are designed for critical professional applications requiring
high gain, very low noise figures, high output levei, wide pbandwidth with flat response, tight RF
shielding and rugged mechanical design for high reliability. These state-of-the-art preamps are
manufactured in Denmark, and distributed by Scala in North America. The preamps are housed in
heavy weatherproof die-cast aluminum housings equipped with hardware for mast mounting. F
connectors and 75-ohm impedance are standard while N connectors and/or 50-ohm impedance
are available.

CHANNELIZED PREAMPS AVAILABLE
WITH SIMILAR SPECS SEE PRICE LIST

The 8000-series preamps are designed to be powered via the coaxial downlead. Scala offers the
8000/PS dual regulated power supply as well as the 8000/PSC power supply coupler which allows
use of any adequate external 24VDC regulated power supply (negative ground). The 8000/PS and
8000/PSC each include RF/DC diplexing networks.

Four broadband models are available, covering the VHF-TV, FM and UHF-TV bands.

MODEL MODEL MODEL MODEL
8000/1A 8000/2A 8000/3 80065
Frequency Range sedn itz | 88108 M | T e | (hs. 1489
Gain 20 db 20 db 24 db 25db
Gain Flatness within 1.0 db
Noise Figure 1.6 db 1.8 db 1.4 db 1.4 db
Maximum Output + 62 dbmy +62 dbmv + 46 dbmv + 46 dbmy
Impedance in/Out 75 ohms {50 chms optional)
Return Loss InfOut. 1717 db 17117 db 17117 db | 10/15 db
Power Required 100 ma. @24 VDC 30 ma. @24 VDC

Shielding Factor 85 db minimum

F type (N type optional)
3 pounds (1.35 kg.)
4" x 5" x 6% (10 cm x 13 cm x 16 cm)
Attaches to 1%" to 3" mast (30 to 80 mm)

Connectors
Weight
Dimensions

Mounting

Note: Because of the broadband high-gain characteristics of these pre-amps, external prefiltering
may be required in locations where high-level RF fields are present.

25B-84




8000/PS DUAL POWER SUPPLY

The Scala 8000/PS AC Power Supply provides
the necessary DC power for two Scala/Triax
8000-series low-noise preamps. Features
include line fusing, LED output indicator, regu-
lated 24 VDC output up to 500 ma., and RF/DC
diplex networks to power the preamps via the
coaxial downleads. F connectors are standard
with N type connectors optional.

8000/PSC POWER SUPPLY COUPLER

The Scala 8000/PSC Power Supply Coupler allows use of an
external 24 VDC source to power a Scala/Triax 8000-series
low-noise preamplifier. The 8000/PSC includes an RF/DC
diplex network and a protective blocking diode to prevent
preamp damage due to application of improperly-polarized
DC. RF connectors are F type (N type optional) and DC is
connected to combination binding posts and banana jacks.
The DC source must be negative ground with an output
capability for the specific preamplifier.

ORDERING INFORMATION

Model 80065/F {UHF-TV Preamp with F connectors, 75 chms)
Model 80065/N (UHF-TV Preamp with N connectors, 75 ohms)

Model 8000/3F {High-band VHF-TV Preamp, F connectors, 75 ohms)

Model 8000/3N (High-band VHF-TV Preamp, N connectors, 75 chms)

Model 8000/2F (FM Preamp, F connectors, 75 ohms)

Model 8000/2N {FM Preamp, N connectors, 75 ohms)

Model 8000/1F (Low-band VHF-TV Preamp, F connectors, 75 chms) —
Model 8000/1N {Low-band VHF-TV Preamp, N connectors, 75 ohms)

Model 8000/PS/IF  (AC Power Supply, F connectors, 75 ohms)

Modei 8000/PSIN (AC Power Supply, N connectors, 75 ohms)

Model 8000/PSCIF (Power Supply Coupler, F connectors)

Model 8000/PSCIN (Power Supply Coupler, N connectors)

ELECTRONIC CORPORATION
. POST.OFFICE BOX 4580
. MEOFORD, OREGON 97501
L n(509) 7796500 . ¢ -

© TTELEX: 151681

Nate: For 50-ohm impedance, add suffix "“-50" to any model
number above which ends in “N". (50-ohm units are avail-
able only with type N connectors.)
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TRANSMISSION LINE

SUPERFLEX OR SIMILAR COAX CABLES ARE
RECOMMENDED FOR JUMPERS A £ B. RG-214/U
OR RG-213/U CABLES ARE RECOMMENDED FOR
JUMPERS C & D.

4 ENSNNSNNANN

COAX
JUMPER

D
RF OUTPUT TO //

RECEIVER

N

CDAX
JUMPER
B

DC

COAX
JUMPER
C

8000B/SPS/N-50
POWER SUPPLY

SCALA || 8000/450 PREAMP

POST OFFICE BOX 4580
MEDFORD, OREGON 97501
{503} 7796500

FAX: (503) 7793991

TYPICAL INSTALLATION
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TCXOs
(50 kHz to 140 MHz)

Series £0-252 and C0-254 offer the highest stability alternatives and broadest range of options within Vectron's line of TCXOs.
The TCXOs on the adjacent pages are more limited in input/output alternatives and other options, but are smaller in size,

50 kHz to 20 MHz
CQO-252 SERIES

FREQUENCY

Sine: 1 MHz to 20 MHz
" TTL: 200 kHz to 20 MHz
CMOS: 50 kHz to 15 MHz
HCMOS: 50 kHz to 20 Mhz

STABILITY
{Temp. Range A)

Temperature
+15°C 10 +35°C:

+1x10~7
+5x 102

CO-252A17:
CO-252458:

(Temp. Range B)  0°C 1o +50°C:

€0-252857:
C0-252827:
C0-252817:

*5x197
+2x107
+{x107

(Temp. Range €}  0°C 10 +70°C:

+1x 10+
*=5x 107
+=3x 107

C0-252C16:
C0-252C57:
C0-252C37:

(Temp. Range B} —20°C to +70°C:

+1x10-¢
+5x107

‘€0-252D16:
C0-252D57:

(Temp. Range £} —40°C to +75°C:

C0-252E56:
C0-252€26;
C0-252E16:

+5x 104
+2x10+
+1x10

(Temp. Range F) -55°C to +85°C.

C0-252F56:
GO0-252F26:
€0-252F18:;

+5x10+
+2x 10+
*+1x 10+

(Temp. Range G)

-55°C to +105°C:

C0-252G56; +5x 10+

(Temp. Range H} -55°C 1o +125°C:

CO-252H15: =1 x 10~

' Aging Rate

=5 MHz: 5 x 10-"Ayear (3 x 10-%/day avg)
>5 MHZ: 1 x 10-¢year {5 x 10-%/day avg}

Shatt Term (Aflan Variance)

1 x 10-%second under constant conditions

Frequency vs Supply 2 x 10-t per percent in supply with 10 to 28 Vde input: 1 x 10-7 per percent change in supply for 5 t¢ 9 Vde input
OUTPUT / SUPPLY - ' ' '
Output fevel “Supply +5%
>1 Vims/1ke} (1-20 MHz) +15 Vdc, 4-15mA
Standard
Dption “R™ >1Vems/500) {+13 dBm), 1-20 MHz +15 Vde, <30 mA
**Option “J” TIL +15 Vde, <10 mA &
+5 Vic, 10-50 mA
*“Option “K” T +5 Vde, 15-60 mA
““Option “M"
Opﬁon “E"
Other Options HCMOS {50 kHz-20 MHz) +15Vde, 10-20mA |+ MOS 1550 M) '8
CMOS (50 kHz-15 MHz) 5t015Vde, 395 mA | ¢ e
“Any supply in 10-24 Vdc range optional in fieu of +15 Vde; current drain depends upon frequency
*“Options J and M are more economical than Optioris K and E respectively
L Harmonics and 20 dB below output. If internal multiplication is used (generally above 70 MHz but sometimes at lower frequencles)
Sub-Harmonics (sine output) subharmonics are also down 200B. Harmonics and subharmonic attenuation can he improved on special order,
Phase Noise See page 37 lor standard and low noise Dption L2 specifications
FREQUENCY ADJUSTMENT
u Range sufficient to compensate for 5 to 10 years of crystal aging; settable tg <1 x 10~
Mechanical
tlectronic Tuning Ungon VCXQ operation permits remote frequency adjustment or locking onto an extermal frequency source. Add “V™ to Model Number,
Option “v" Nominal range with 0 16 +5 volt cantrol input is 3 x 10-5total (Wider deviatigns available). .

(For very wide deviation andor lincar voltage contro, see TCACXOs in the VCXO section on page 76)

SIZE/CONFIGURATION Standand
{See drawings on page 37)

Options

x 2" x3e (51x51x 19mm}; pins on base for pc board mounting.
Most models available with reduced height, to /%", For smaller models, with height as fow as 0.2"
see our TCXOs on preceding pages.
Option “SW™ 2" x 2/ x 34" {51 x 57 x 19 mm) SMA output connector on side, pins for pc board mounting on base,
Option “W”: 2" x 2" x 3/¢" (51 x 51 x 19 mm} SMA output connector, solder header and mounting studs on base,
Option “U™: 2" % 2" x /¢ (51 x 51 x 19 mm} SMC output connector, solder header 2nd mounting studs on base.

(5.1 mm},

ENVIRONMENTAL

Seepauesatorenvlmnmmsnedﬁnﬁmsandmwopﬂm

HOW TO ORDER

See page 37 35




{ITFSANSTRUCTIONAL TELEVISION FiIXED SERVICE
MMDSMULTICHANNEL MULTIPOINT DISTRIBUTION SERVICE
OFS/IOPERATIONAL FIXED SERVICE

A 2500-2506 250125 250575
A A2 25122518 251325 251775
A3 2524-2530 262525 252075
A4 2536-2542 253725 2541.75
B-1 2506-2512 250725 2511.75
B B-2 2518-2524 251925 252375
B-3 2530-2536 253125 253575
B-4 25422548 264325 254775
C-1 2548-2554 254925 255375
c c2 2560-2566 256125 2565.75
c3 2572-2578 257325 2577.75
C-4 2584-2590 258525 2589.75
D-1 2554-2560 255525 255975
5 D-2 2566-2572 2567.25 257175
D-3 2578-2584 257925 2583.75
D-4 2590-2596 2591.25 2595.75
E-1 25962602 2597.25 2601.75
e E-2 2608-2614 260925 2613.75
E-3 2620-2626 262125 2625.75 i
E-4 2632-2638 263325 2637.75
F-1 2602-2608 2603.25 2607.75
e F-2 26142620 2615.25 2619.75
F3 2626-2632 260725 2631.75
F-4 2638-2644 263925 2643.75
G-1 2644-2650 264525 264975
G G-2 2656-2662 265725 2661.75
-3 2668-2674 2669.25 2673.75
G-4 2680-2686 268125 268575
H-1 2650-2656 265125 2655.75
H-2 26622668 266325 2667.75
H H3 2674-2680 267525 2679.75
HaNot | _____ | ____
Assigned
CH1 21502156 2154.75 215025
MDS CH2 2156-2162 216075 215625
! CH2A 2156-2160 218878 | 00000 e




TV CHANNEL FREQUENCIES AND WAVELENGTH

Y2 Wave Length, Inches Y2 Wave Length, Inches
Channel {FREQUENCY!| PICTURE Type of Dielectric Channel |FREQUENCY|{ PICTURE Type of Dielectric
Number BAND CARRIER Number BAND CARRIER
MHz MHz Air | Foam | Selid MHz MHz Air | Foam | Solig
MDS-1 2150-2156 2154.75 2.74 2.18 1.81 30 566-572 567.25 10.40 8.32 6.86
MDS-2 2156-2162 2160.75 2.73 2.18 1.8G 31 572-578 573.25 10.29 8.23 6.79
= 2 54-60 55.25 106.8 | 85.50 | 70.50 32 578-584 579.25 1019 | 8.15 | 6.72
K= 3 60-66 61.25 96.39 77.11 | 63.61 33 584-530 585.25 10.08 8.07 6.65
z 4 66.72 67.25 B87.79 70.23 | 57.94 34 590-596 591.25 9.98 7.98 6.59
k] 5 76-82 77.25 76,42 | 61.14 | 50.44 35 586-602 597.25 9.88 | 7.90 | B.92
6 82-88 83.25 70.91 56.73 | 46.80 36 602-608 603.25 9.78 | 7.82 | 6.45
FM 88-108 (100.00) 59.04 | 47.23 1 38.96 37 608-614 608.25 969 | 7.75 | 6.39
A 120-126 121.25 48.69 38.95 ] 32.13 38 614-620 615.25 9.59 7.87 6.33
8 126-132 127.25 45.39 37.11 § 30.62 39 620-626 621.25 9.50 7.60 6.27
. Cc 132-128 133.25 44.30 | 35.44 | 29.24 40 | 626-632 627.25 9.41 1.7.52 | 6.21
S D 1368-144 139.25 42.39 33.91 | 27.98 41 632-638 633.25 9.32 7.45 6.15
0 E 144-150 145.25 40.64 | 32.51 | 26.82 42 | 638644 639.25 9.23 1738 | 6.09
2 F 150-156 151.25 39.03 N2 ) 2576 43 644-850 © 645.25 9.14 7.3 6.03
>3 G 156-162 157.25 37.54 30.03 | 24.77 44 650-656 651.25 9.06 7.25 5.98
H 162-168 163.25 36.16 28.93 | 23.86 45 £56-662 657.25 8.98 7.18 5.92
1 168-174 169.25 34.88 | 27.90 | 23.02 46 662-668 663.25 B9O | 712 | 5.87
7 174-180 175.25 33.68 | 26.95 | 22.23 47 658-674 669.25 882 | 7.05 | 5.82
o 8 180-186 181.25 32.57 26.05 | 21.49 48 674-680 675.25 8.74 6.99 577
= 9 186-192 187.25 31.53 25.22 | 20.80 49 680-686 681.25 - 8.66 6.93 5.71
@ 10 192-198 193.25 30.55 24.44 | 20.16 50 686-692 687.25 B.58 6.87 5.66
= 11 198-204 199.25 29.63 ] 23.70 ] 19.55 51 692-698 693.25 8.51 | 6.81 5.62
e 12 204-210 205.25 28.76 23.01 | 18,98 52 698-704 699.25 8.44 6.75 5.57
13 210-216 211.25 27.94 22.35 | 18.44 53 704-710 705.25 8,37 6.69 5.52
J 218-222 217.25 27.17 21.74 | 17.93 54 710-716 iz 8.30 65.64 5.47
K 222-228 223.25 26.44 21,15 } 17.45 w 55 716-722 717.25 8.23 6.58 5.43
L 228-234 229.25 25.75 | 2060 | 16,98 ¥ 56 722-728 723.25 8.16 | 6.53 | 5.30
M 234-240 235.25 25.09 20.07 § 16.56 =] 57 728-734 729.25 8.09 6.47 5.34
N 240-246 241.25 24.47 18.57 ]| 16.15 58 734-740 735.25 8.02 6.42 5.28
2 (o] 246-252 247.25 23.87 19.10 | 15.75 59 740-746 741.25 7.96 6,26 5.25
3 P 252-258 253.25 23.31 | 18,65 | 15.38 60 746-752 747.25 790 {632 | 5.7
5 Q 258-264 259.25 22.77 §18.21 ] 15.03 61 752-758 753.25 7.83 {627 | 517
g R 264-270 265.25 22,25 |17.80 | 14.69 62 758-764 759.25 777 [ 6.22 | 513
w s 270-276 _271.25 21.76 17.41 | 14.36 63 764-770 765.25 7.1 6.17 5.09
T 276-282 277.25 21.29 17.03 1 14.05 64 770-776 771.25 7.85 6.12 5.05
u 282-288 283.25 20.84 316.67 | 13.75 65 776-782 777.25 7.88 | 6.07 | 501
A 288-294 289.25 20.41 16.32 | 13.47 66 782-788 783.25 7.53 6.03 4.97
w 204-300 295.25 19.99 115.99 | 13.19 67 788-794 789.25 7.48 | 588 | 4.93
14 470-476 471.25 1252 [10.02 | 8.26 68 794-800 795.25 7.42 1593 | 489
15 476-482 477.25 12.37 9.89 B.16 69 800-806 801.25 7.36 5.89 4.86
16 482-488 483.25 12.21 9.77 8.06
17 488-494 489.25 12.06 9.65 | 7.96
18 494-500 495,25 11.92 9.53 7.86
19 500-506 501.25 11.77 8421 7.77
20 506-512 507.25 11.63 9.3 7.68
w2 512-518 513.25 11.50 8.20 | 7.59
r 2z 518-524 519.25 11.37 9.09 | 7.50
S5 23 524-530 525.25 1.24 899] 7.41
24 530-536 531.25 1.11 889 | 7.33
25 536-542 537.25 10.98 879 ) 725
26 542-548 543.25 10.86 869 | 717
7 548-554 549.25 10.74 859 ) 7.09
28 554-560 555.25 10.63 850 | 7.01
29 560-566 561.25 10.51 8.41 | 6.94
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TV Channel Frequencies (MHz)

Channel Labeling Schemes Headend Type
Your Standard HRC IRCACC
NCTA Standard Converter] Video Sound  Video Sound Video Sound
Hyper Band (cont’d)
51 00 38525 389.75 384  388.5 38525 389.75
52 PP 391.25 395.75 390 3945 39125 139575
53 QQ 397.25 40175 396 4005 39725 401.75
54 RR 40325 407.75 402  406.5 403.25 407.75
55 SS 409.25 41375 408 4125 409.25 413.75
56 TT 415.25 41975 414 4185 41525 41975
57 818] 421.25 42575 420 4245 42125 42575
58 Vv 427.25 431.75 426  430.5 42725 43175
59 WwW 433.25 43775 432 4365 43325 43775
60 XX 438.25 44375 438 4425 439.25 44375
61 YY 44525 44975 444 4485 44525 44975
62 77 45125 45575 450 4545 45125 455.75
63 457.25 461.75 456 4605 45725 46175
64 463.25 46175 462 466.5 46325 46775
65 469.25 473.75 468 4725 46925 47375
66 47525 47975 474 4785 47525 47975
67 481.25 48575 480 4845 48125 48575
68 487.25 491.75 486 4905 48725 49175
69 493.25 497.75 492 4965 493.25 497.75
70 499.25 503.75 498 5025 49925 503.75
71 505.25  509.75 504 508.5 50525 509.75
72 SIL25  515.75 510 5145 51125 51575
73 517.25 52175 516 5205 517.25 52175
74 32325 527175 322 5265 52325 52775
75 529.25 533.75 528 5325 529.25 53375
76 53525 53975 534 5385 53525 53975
77 541.25 54575 540 5445 54125 545.7%
78 547.25 551.75 546  550.5 54725 55175
79 553.25 55175 352 556.5 55325 55775
80 359.25  563.75 558 5625 55925 563.75
81 565.25 569.75 564 568.5 56525 569.75
82 37125 57575 370 5745 57125 575.75
83 577.25 581.75 576 580.5 577.25 58175
84 583.25 58775 582 586.5 583.25 587.75
85 589.25 593.75 588 5925 58925 593.75
86 59525 599.75 394 5985 59525 599.75
87 601.25  605.75 600 6045 60125 605.75




A Y A Y]
A = A |-
Y=4 5 0 0 1
|1 I 1 0
(2) Buffer (bY lnverter
Al B Y] — A B TY
Y = AB o 5 o Y = AB o T o 7
A \ 01 ]o A \ o | 1 1
1 0 0 ] 0 1
5 { 1 ] L 1 1 0
{(c) AND {d) NAND
Al B Tv] AT B Y
= = B
Y=A4A4+38 5 z 5 Y=24+ 5 1
4 \ o | i 1 A \ 0ol 1 | o
5 1 0 1 B 1 0 |0
1 1 1 1 1 0
{¢) OR (fy NOR
A | B Y Y=A®B [A T3 T v
Y=A®B 0 0 0 orY=AQB 0 0 1
A \ o1 |1 A \ 011 |o
B 1 0 1 B 1 0 0
11 1 0 1 ! 1
(g) XOR (h) XNOR {or equivalence)
_ BUFFER INVERTER AND _NAND
L — 7417 7404 7408 7400
ECL  ——  MCl0188 MC10189 MC10104 MC1012]
CMOS  —— MM74HC125 MM74HC04 MM74HC08 MA{74HCO00
OR - NOR XOR XNOR
TTL 7432 7402 7486 74266
ELL —— MCl0103 MC10102 MCI10113 MCH0107
CMOS —— MM74HC32 MM74HCO2 MM74HCS6 MM7IHC266

Norte: This summary 15 based on positive logic.




"CONIFER

Teehnieal Bulletin #2

Power Conversion Chart

Frequently when working with several lypes o1 equipment 1L 15 necessary 1o converl from one form of
power measurement to another. The accompanying chart will make these conversions easier.

Power Power Microvolts Power Power Power Microvolts Power
dbm Watts 50 0Ohms 75 Ohms dbmv dbm Watts S0 Ohms 75 Ohms dbrnv
- 108.75 13.33 fw 0.82 1.00 -60 -48.75 13.33 nw B16.46 1000 [+
-107.75 16.78 fw 0.92 112 -59 - 47,79 16.78 nw 916.08 122 1
- 106.75 2113 tw 1.03 1.26 ~ 58 -46.7% 21.13 nw 1028 1259 2
- 105.75 26.60 fw 115 1.41 -57 -45.75 26.60 nw 1153 1413 3
~104.75 33.49 fw 1.29 1.58 - 56 -44.75 33.49 nw 1294 1585 4
-103.75 42,16 tw 1.45 1.78 - 55 -43.75 42.16 nw 1452 1778 S
-102.75 53.08 fw 1.63 2.00 -54 -42.75 53.08 nw 1629 1935 6
- 101.75 66.82 fw 1.83 2.24 ~53 ~41.75 66.82 nw 1828 2239 7
-100.75 84.12 fw 2.05 251 -52 -40.75 B84.12 nw 2051 2512 8
-99.7% 105.90 fw 2.30 2.82 -51 ~33.7% 105.90 nw 2301 2818 9
-98.75 133.32 fw 2.58 3.16 - 50 -38.7% 133.32 nw 2582 3162 10
~97.79 167.84 fw 2.9 3.55 -49 ~37.7% 167 .84 nw 2897 3548 1
-96.75 211.30 fw 3.25 3.98 ~48 -36.75 211.30 nw 3250 3981 12
-95.75 266.01 fw 3.65 4.47 - 47 -35.79 266.01 nw 3647 4457 13
~-94.75 334.89 fw 4.09 5.01 ] -34.75 334.89 nw a092 5012 14
-93.75 421.60 fw 4,59 5.62 -45 -33.75 421.60 nw 4591 5623 15
~-92.75 530.76 fw 5.15 6.31 - 44 ~32.7% 530.76 nw 5152 6310 16
-91.75 568_19 fw 5.78 7.08 —-43 =375 668,19 nw 5780 7079 17
-90.75 841.20 fw 6.49 7.94 -~ 42 -30.7% 841.20 nw 6485 7943 18
-89.75 1.06 pw 7.28 8.: ~41 ~29.7% 1.06 uw 7277 B913 19
—-83.75 1.33 pw B8.16 10.00 — 40 ~28.75 1.33 uw 8165 10000 20
-87.75 1.68 pw 9.16 11.22 -39 -27.75 1.68 uw 9161 11226 21
-~ 86.75 2.1 pw 10.28 12.59 -38 -26.75 211 uw 10279 12589 22
-B575% 2.66 pw 11.53 14.13 -37 -2575 2.66 uw 11533 14125 23
-84.79 3.35 pw 12.94 15.85 -36 -24.7% 3.3% uw 12340 15843 24
-83.75 4.22 pw 14,52 17.78 -3 -23.75 4.22 uw 14519 17783 25
—-82.75 5.31 pw 16.29 19.95 -34 -22.75 5.31 uw 16291 19953 26
-81.75 6.68 pw 18.28 22.39 -33 -21.75 6.68 uw 18278 22387 27
-80.75 8.41 pw 20.51 25,12 -3z -20.7% 8.41 uw 20508 25118 28
~79.75 10.59 pw 23.01 28.18 - -19.7% 10.59 uw 2301 28184 29
-78.75 13.33 pw 2582 31.62 -30 -18.75 13.33 uw 25819 31623 30
~-71.75 16.78 pw 28.97 35.48 ~2 -17.75 16.78 uw 28569 35481 31
-76.75 2113 pw 32.50 9.8 -28 -16.7% 2113 uw 32504 39811 32
—-75.75 26.60 pw 36.47 44.67 ~27 -15,75% 26.60 uw 36470 44568 33
-74.7% 33.49 pw 40,92 50,12 - 26 -14.75 33.49 ow 40920 50119 34
~-73.75 42,16 pw 4591 56.23 -25 -13.75 4216 uw 45913 56234 35
~72,75 53.08 pw 51,52 63.10 -24 —-12.75 53.08 uw 516185 63096 36
~-71.75 66.82 pw 57.80 70.79 -23 -11.75 66.82 uw 57801 70795 37
~-70.75 84.12 pw 64.85 79.43 -2 -10.79 B4.12 uw 64854 79433 38
-69.75 105.90 pw 7277 89.13 -21 -9.75 105.90 uw 72767 89125 39
-68.75 133.32 pw 81.65 100.00 -20 -8.75 133.32 uw 81646 100000 40
-62.7% 167.84 pw 91.61 112.20 -19 ~7.7% 167.84 uw 91608 112202 4
—66.79 211.30 pw 102.79 125.89 -18 -6.79 211.30 uw 102786 125893 42
-65.75 266.01 pw 115.33 141.26 -17 =575 266.01 uw 115328 141254 43
-64.75 334.89 pw 129.40 158.49 - 16 -4.75 334.89 uw 129400 158489 4“4
-683.75 421.60 pw 145.19 177.83 -15 -3.75 421.60 uw 145189 177828 45
-62.75 530.76 pw 162.91 198.53 - 14 -2.75 530.76 uw 162905 199526 46
-61.79 668.19 pw 182.78 223.87 -13 -1.79 668.19 uw 182783 223872 47
~60.75 841.20 pw 205.00 251.19 - 12 -Q0.75 841,20 uw 205086 251189 48
-59.75 1.06 nw 230.1 281.84 -11 2.00 1.00 mw 223607 273873 48.75
8875 1.33 nw 258,19 316.23 - 10 0.25 1.06 mw 230110 281838 49 _
~57.7% 1.68 nw 289.69 354.81 -9 1.25 1.33mw 258187 316228 50
~56.75 211 nw 325.04 398.11 -8 2.25 1.68 mw 289691 354813 51
~55.75 2.66 nw 364.70 446.68 -7 3.5 211 mw 325039 398107 52
-54.75 3.35 nw 409,20 501.18 -6 4.25 2.66 mw 364699 445684 53
~53.75 4.22 nw 45913 552.34 -5 5.26 3.35 mw 403199 501187 54
-52.7% 5.31 nw 515.15 630.96 -4 6.25 4.22 mwe 458129 552341 55
-51.7% 6.68 nw 578.01 707.95 -3 7.25 5.31 mw 515152 630957 56
-50.7% 8.41 nw 648.54 794.33 -2 8.25 6.68 mw 578010 707946 57
-439.75 10.58 nw 727.67 891,26 -1 9.5 8.41 mw 648537 794328 68
—48.7% 13.33 nw 816.46 1000 0 10.25 10.59 mw 727671 891251 59
11.25 13.33 mw 816460 1000000 60

0 dbm = 1 mw across 50 Ohms

Q dbmv = 1000 uv across 75 Ohms

1 femtowatt (fw) = 1 x 10-15 Watt
1 picowatt (pw) = 1 x 10-12 Wartt

1 nanowatt (nw) = 1 x 10-% Watt
1 microwatt (uw) = 1 x 10-Watt
1 milliwatt (mw) = T x 10-3 Watt
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CONVERSION CHART

Voitage and Power Ratios to Decibels

The basic chart below indicates the number of decibels {(d8)
corresponding to the listed ratios of voliage or power over
rangs ol —20 to +20 dB, For voltage or power ratios
greater than thase included in the chart, the ratio can be
broken down inte a product of two numbers, the value in d8
for each found separately, and the two results added. Example:

ite

2000:1 to dB, express 2,000 as 2 x 103; the number of dB
corresponding 10 a power ratio of 2 is very nearly 3, and the
number of dB for a power ratio of 103 is 30, Theretore, the
power ratio of 2,000:2 is approximately 30 dB + 3 dB8 -33
dB. In the lower right-hand carner of the chart dB values for
voltage and power ratios of integral powers of 10 are given.

Vellage  Power . Valtane  Powar | Vahage P Volta Fowe: | Voliage  Power . Volug FPower
Ratic Rauo -d@ Ratie Aatro Hati Hatio au- R"‘ge Hatio ﬂn-.: Aatic ~<8 Ratio Ratio
1.000 1000 [+ 1.000 1.000 .447 200 7.0 2.23% 5.012 200 0398 14.0 5012 25.12
989 917 0.1 1.012 1.023 442 195 71 2.265 5129 197 0389 14.1 5070 2570
977 955 0.2 1023 1.047 437 RER 7.2 2.291 §.248 135 0380 14.2 5129 2630
966 932 0.3 1.035 1072 432 186 7.3 2,37 5370 193 0372 143 5.188  26.92
955 912 0.4 1.047 1096 427 V82 7.4 2.344 5.495 191 0363 14.4 5248 2754
944 891 0.5 1.059 1,122 422 178 75 2an 5.623 188 0355 145 5309 2818
833 an 06 1072 1.148 417 174 7.6 2.399 5.754 186 0347 14.6 5370 2884
923 851 0.7 1.084 1,175 412 170 7.7 2427 5.888 184 0339 14.7 54331 2951
912 832 0.8 1.096 1,202 407 166 7.8 2.455 6.026 182 0331 14.8 5435 3020
902 813 0% 1.109 1.220 403 162 7.9 2.48) 6.166 180 0324 14.9 5555 3090
.B31 .794 1.0 1.122 1.259 398 159 8.0 2512 6.310 178 0316 15.0 5.623 31.62
a8 776 1.1 1,135 1.288 194 155 8.t 2.541 6.457 76 0309 15.1 5689 3236
871 .159 1.2 1,148 1.318 389 151 8.2 2,570 6.607 174 0302 15.2 5754 33.11
861 741 1.3 1161 1.349 3858 148 83 2600 6.761 an .0295 15.3 s8N 33.88
851 724 1.4 1175 1.380 380 145 B4 2630 6918 70 0288 15.4 5888 2467
841 708 15 1189 1413 376 a4 85 2,661 7.079 .168 0282 15.5 5957 3548
832 692 16 1,202 1.445 anz 138 8.6 2.692 7.244 166 0275 15.6 6026 363
B22 676 17 1.215 1479 .67 138 8.7 2.723 7.413 64 0269 15.27 6095 3715
a3 661 1.8 1.230 1514 363 132 8.8 2.754 7.586 162 0262 15.8 €.166  38.02
B804 646 19 1.245 ¥.549 359 A28 89 2.786 7.262 160 0257 15.9 6.237 3890
.794 Rixh] 2.0 1259 1585 355 126 9.0 2818 7943 ] 159 0251 16.0 6310 39.81
785 617 21 1.274 1.622 351 123 9.1 2,851 R b 157 0246 16.1 6383  40.74
176 603 22 1.288 1.660 347 120 9.2 2.884 8.318 155 0240 16.2 6.457 4169
767 583 2.3 1302 1.698 343 RRL 9.3 2917 asn 153 0234 16.3 6531 42,66
759 515 2.4 Lg 1.738 23g ns 9.4 2.951 8.7110 a8 0229 16.4 6.607 4365
750 562 25 1.334 .78 338 2 9.8 2.985 £913 .150 0224 16.5 6683 4467
741 550 26 1,349 1.820 33t $10 9.6 3.020 9.120 148 0219 16.6 6.761 45T
733 537 2.7 1,365 1.862 327 107 9.7 3.055 933 146 ona 16.7 6818 46,77
724 525 2.8 1.380 1.905 324 105 9.8 3.090 9.550 145 0209 16.8 6918 4786
Ns 512 2.9 1396 1.950 320 102 9.9 3.26 97712 143 0204 16.% 6998 4888
.708 501 3.0 1.413 1.995 316 .100 10.0 3,162 10.00 | .14% 0200 17.0 7.07% 50.12
700 490 3.1 1,429 2.042 313 0977 101 2399 10.23 140 0185 17 7151 5129
692 479 12 1.445 2.089 309 .0955 10.2 3.236 10.47 138 o1 7.2 7.244 5248
684 468 33 1.462 2.138 .306 0932 103 2mn 10.72 37 0186 173 7328 5370
£ 457 34 1.479 2.188 302 0312 10.4 30 10.96 38 0182 17.4 7413 5495
568 447 3.5 1.496 2219 .299 0891 10.5 3.350 11.22 123 0178 17.5 1499  56.23
661 437 36 1.514 2,291 295 08BN 10.6 3,388 11.48 132 0174 17.6 7586 57.54
653 427 3.7 150 2344 292 0851 107 3.428 11.75 130 0110 17,7 7674 5888
546 A7 38 1.549 2.399 288 0832 10.8 3.467 12.02 29 0166 17.8 7.262 60.26
£38 407 3 1.567 2.455 .285 o813 10.9 3.508 12,30 a7 0162 17.8 72852 6166
631 398 4.0 1585 2512 282 0794 11,0 3548 1259 126 .0159 180 7.943 6310
6524 389 41 1,602 2570 279 0176 1.1 3.589 12.88 125 0155 18.1 8035 6457
617 380 4.2 1622 2.630 275 0759 11,2 361 1218 123 0151 18.2 8.128 6607
A10 an 43 1641 2,692 272 0743 1.3 3623 13.4% A2 0148 18.3 8.222 6761
603 2361 4.4 1.660 2.754 .269 0724 1.4 3.71% 13.80 120 0145 8.4 8318  £9.18
596 355 45 1679 2.818 266 .0708 s 3.758 14.13 119 0a 18.5 Bat4 70.79
589 347 46 1698 2.884 263 0692 1.6 1.802 14.45 118 0138 18.6 8511 72,44
582 339 a7 s 2,951 .260 0676 1.7 3.845 14.79 a6 0135 18.7 8610 7413
575 an 48 1.738 302 257 0661 t.s 3.850 1514 s 0132 18,8 8710 7586
569 324 49 1,758 3.090 254 0646 1n.s 3.936 15.49 A4 0129 18.9 8811 7762
562 316 5.0 1778 3.162 .251 0631 12,0 3.981 1585 112  .0326 190 8.913 7943
566 a0 5.1 1,799 3.236 .248 0617 12,1 4,027 16.22 AN 0123 19.1 9.016 81.28
550 302 5.2 1820 220 245 - 0803 12.2 4074 16,60 410 0120 19.2 9.120 83.18
543 295 83 1.841 288 243 0589 12.3 4. 16.98 108 0118 183 9.226  85.11
537 288 5.4 1862 3467 240 0575 12.4 4,169 17.38 107 0115 19.4 9333 8710
53 282 5.5 1.884 3548 237 0562 125 4217 17.78 106 0112 19.5 9.441 8913
525 275 56 1.905 3.621 234 0550 126 4.266 18.20 105 0110 19.6 9.550 91.20
519 269 5.7 1.928 3.71% 232 0537 12,7 4315 18.62 104 0o 19.7 9661 9333
513 262 58 1.95Q 3.802 229 0525 t2.8 4.365 19.05 102 0105 19.8 9.772 9550
507 257 5.9 1972 389 227 0513 12.9 4,416 19,50 10 0102 19.9 9886 91.72
501 251 6.0 1.895 398 224 0501 13.0 4.467 1995 | .100 .0100 200 10000 100,00

ASG 246 6.1 2018 4074 22 0490 13.1 4519 2042
A90 249 6.2 2.042 4,169 29 0479 122 451 20.89 103 30 103
AB4 234 63 2,065 4266 216 0468 133 4624 21.38 102 w4 40 107 104
A79 229 6.4 2,089 4,365 L2164 0457 13.4 4677 21.88
0% S0 105
47 224 65 2013 4467 20 0447 135 4732 22391 o3 10§ €0 103 108
468 21% 66 2338 4571 | 209 0437 136 4786 2291 0 70 10
462 214 €7 2163 4677 207 0427 137 4842 2344 | tO* 108 8o 104 108
457209 68 2188 4786 | 204 0417 138 4698 23.99 10?90 109
4 .
204 69 2213 4858 202 0407 139 4955 24.5%5 W0 0% 100 0% 1610
(/RN 110 1N
106 19 42 120 106 1012




dBm—DBW—Powers of 10 and Prefixes Expressed in Watts

Waltis
Whole Number Multiple
or or

dBm dBW Decimal Number Submultiple Prefix
4150 +120 1,000,000,000,000 107 1 Terawatt
+140 +110 100,000,000,000 10" 100 Gigawalis
-+130 +100 10,000,000,000 10 10 Gigawalls
+120 +80 1,000,000,000 10 t Gigawatl
+110 +80 100,000,000 10 100 Megawalts
—+100 470 10,000,000 10 10 Megawatls
+30 +60 1,000,000 10¢ 1 Megawatt
+80 +50 100,000 10 100 Kilowatts
+70 -+40 10,000 10 10 Kilowatts
+60 +30 1,000 10 1 Kilowatt
+50 +20 100 10’ 1 Hectrowatt {100 w)
+40 +10 10 10 1 Decawatt (10 w)
+30 0 1 10° 1 Watt
+20 —10 Q.1 10 1 Deciwatt (100 mw}
+10 —20 0.01 107 1 Centiwatt (10 mw}

0 —30 0.001 10°f 1 Milliwatt
—10 —A4Q 0.0,001 10 100 Microwatts
—20 —50 0.00,001 10 10 Microwatts
—30 ~60 0.000,001 10 1 Microwatt
—40 —70 0.0,000,001 107 100 Nanowatls
--50 —80 0.00,000,001 10 10 Nanowatts
—60 —80 0.000,000,001 10 1 Nanowatt
—70 —-100 0.0,000,000,001 10" 100 Picowatts
—80 —110 0.00,000,000,001 10" 10 Picowatts
—90 —120 0.000,000,060,001 1077 1 Picowatt
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Temperature Fractions of an Inch to Decimal and Millimeter
5 5 =
324+ o0 =oF —{*F— 132} = =¢ 1 Inch 254 mm
°¢ > °F ? -C °F Decimal "Decimal .
Inch Inch Miflimeter Inch [nch Millimeter
— 50 — 58 125 257 0.0156 0397 05156 13.097
— 45 —49 130 266 ﬁ: 0.0313 0.794 7 0.5313 13.494
Y —40 135 275 046 | 1191 || % | 05269 | 13891
~ 3 - 31 140 284 7
— 30 — 145 293 ¥ 0.0625 1.588 % | 0.5625 14.288
—25 —13 150 302 % 0.0781 1.984 b 0.5781 14.684
—20 — 4 155 3N ¥ 0.0938 2.381 we 0.5938 15.081
—15 5 160 320 % 0.1094 2778 w, | 06094 15.478
- Tg ;g }gg ggg % 0.1250 3175 % 0.6250 15.875
- [ 7 a 0.6406 16.272
6 32 175 347 ;/2: 3} ggg gfgsg ﬂf; 0.6563 16.689
5 41 180 356 % 0.1719 4.366 9, 0.6719 17.066
b 3 b 3 X, 1 01875 4763 || %, | 06875 | 17.463
20 68 195 383 e 02051 5150 7, 07031 17.850
25 77 200 392 A 0.2188 5.556 . 0.7188 18.256
30 86 205 401 % 0.2344 5.953 %, 0.7344 18.653
: o 210 40 Y | 02500 | B350 || % | 07500 | 19050
7 0.2656 §.747 L7 0.7656 19.447
5 R @ g omy | nw | m| ol | e
55 157 550 po W, 0.2969 7.541 s 0.7969 20.241
60 140 235 455 X 0.3105 7038 e 08175 30,638
65 149 240 464 I, 0.3281 8.334 3, 0.8281 21.034
70 158 245 473 %, | 0.3438 8.731 Ze | 08438 21.431
75 167 250 482 A 0.3594 9128 % | 08504 21.528
gg }Eg ggg gg& Y 0.3750 9.525 7 0.8750 22.225
7 8905 33527
30 194 265 509 1%; ggggg 133?3 % g.goes 23.019
12 & s 518 Z | 04219 | 10716 || % | 09218 | 23416
105 221 280 E%é %, | 04375 11.113 %, 0.9375 23.813
110 230 285 ‘545 ED 0.4531 11509 o, 0.9531 24.209
115 239 290 554 B, | 0.4688 11.906 1, 0.9688 24 606
120 248 295 563 3 0.4844 12.303 &, 0.9544 25.003
300 572 Vs 0.5000 12.700 [ 1.0000 25.400
Inch and Millimeter
Inch 0 1/8 1/4 3/8 172 5/8 374 7/8 Inch
0 0.0 318 6.35 952 12.70 15.88 19.05 2222 0
1 25.40 28.58 31.75 34.92 38.10 41.28 44.45 47.62 1
2 50.80 53.93 57.15 60.32 63.50 66.58 59.85 73.02 2
3 76.20 79.38 82.55 85.72 88.90 92.08 95.25 98.42 3
4 101.6 104.8 108.0 1111 114.3 1175 120.6 123.8 4
5 1270 130.2 1334 136.5 139.7 142.9 146.0 149.2 5
B 1524 1556 158.8 161 165.1 168.3 1714 1746 6
7 1778 1810 184.2 1873 190.5 193.7 196.8 200.0 7
8 2032 206.4 209.6 212.7 2158 2191 222.2 225.4 B
9 228.6 2318 235.0 238.1 2413 2445 2478 250.8 9
10 254.0 257.2 260.4 263.5 2667 269.9 273.0 276.2 10
11 279 283 286 289 297 295 298 302 11
12 305 308 31 314 317 3 324 327 12
13 330 333 337 340 343 346 349 352 13 ..
14 . 358 359 362 365 368 an 375 78 14
15 381 384 387 391 394 397 400 403 15
15 406 410 413 416 419 422 425 429 16
17 432 435 438 441 445 448 451 454 17
18 457 460 484 467 470 473 476 478 18
19 483 486 489 492 495 498 502 505 19
20 508 511 514 518 521 524 527 530 20
Inch ¢ 1/8 174 a8 1/2 5/8 3/4 7/8 inch




CIRCWIT SINGLE PHASE HALF WAVE SIRGLE PHASE CENTER TAP
I ' ag _"L_Jc At Tﬂ
ac T olr at oc ' ,:Ll‘ 1___,..1
SCHEMATIC El ¢ ]
RESISTIVE RESISTIVE
CAPACITIVE © INDUCTIVE CAPACITIVE IHDUC TIVE
LOAD LOAD LOAD LOAD
AC. puT | PEAK 1.0 x0C 3142 DC 1.0x0C 1.57 x OC
VOLTAGE | Rus 0.7 % 0C 2221 0C 0.7 x3C 1.11x0C
ACTUAL PV, 2.0:0C 3142 0C 2.0% DC 114 DC
SINGLE PHASE THREE PHASE
ac
ac 1
| oic . 1_’
ce DC
. ]
SCHEMATIC ~—--—L —_—t — ~
i_]‘ & - !
RESISTiIVE % ‘_?__.l
CAPACITIVE INOUCTIVE
LOAD LOAD
A.C. INPUT |PEAK 0.5 0C 1.0 % OC 1.57 x OC 1.05 x DC
VOLTAGE [Tpys 0.35 1 0C 0.7 x OC 111 x 0C 735 x0C
ACTUAL P.I V. 10x0C 1.0 0C 157 1 0C 1.05 x OC




c. Three phase ,4-wire wye (20/208 volts

¥
A B 208y |
j f 208V
208V 1
c : L
N 120V to N

d. Three phase,4-wire delta 120/240 volts

A |
a 240V
; 240V
208V 240V
c ‘ 1
N r2ov | | 120V

AC DISTRIBUTION - 600 VOLTS OR LESS
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PRESSURE ACTUATED MOMENTARY TOGGLE
SWITCH SWITCH
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SWITCH
v ——
—_0'0—

—3— S

THERMAL ELEMENT

X~



DATA SHEET FOR THE +28V POWER SUPPLY

(Sheet 1 of 4)

INTERNATIONAL SERIES DESCRIPTION

ageacy approva

Is can

INTERRATIORAL SERIES.

The INTERMATIONAL SERIES t5 a hi
supplies designed to operate from the wide range of AL power sources
found worldwide,

This Feature greatly simplifies your lnventory and service consideratioas
by allowing the use of o

Mditionally, these models are
regulatory agency requirements,

[f you plan to distribute

be

gh rel{ability J{ne of open-frame power

ne standard power supply regardless of destination,
designed to meet many domestic and [uropean

your products worldwide, obtaining mecessary

&drawer-one

INTERNATIONAL SERIES
DC POWER SUPPLIES

greatly simplified by specifying POWER-ONE INC.

DRAWING NO. 51281 REV. H

SPECIFICATIONS AND APPLICATION DATA

¥ 12V to 15 adjustable output
— indicates wo remote sense

Specificationssvbject to change without motice.

5 2
VOLTAGE/CURRERT & z 3 =z = Z 2 4 = w [FEATURES
RATING CHART ‘? ; ; ; ? < ; "'T :': - ;‘3" :‘? 3 -¥YDE transformer construction =2 hour burn-in period
-%.05T regulition -Remote sense - most outputs
[ SAGLE DUTFIT -1.C. burned-in to MIL-883 Lev. B UL recognized/CSA certified
l g [-Chassis notched for AL input -0VP on 5Y outputs
o oyp-A | L o |-1007120/220/230.240 vac -Full-rated ta SO9C.
-0, 9~ r N _ o
HA2E-0.5-A et e 0.5 or 0.3 g |Industey stindacd size Foldback/eurrent limit
WB2-3-4 3.0 ) B | SPECIFICATIONS
H85-3/0%0-4 3.0 & Lac tneur: 100/120/220/230-240 VAC** +10T, -13%, 47-63 Hz.
1B12-1.7-A 1.7 8 {Derate outpyt current 10T for 50 Hz operation.)
Ka1S-1.5-A L.s 8 See AC connection table under APPLICATION MOTES
HB24-1.2-4 1.2 8 for Jumper informatfon. Fuse information is next
E?&:A 6.0 .o g to outline and mounting drawings.
II:S:SIOVP-A e ¢ |0 ouTeur: See Yoltage/Current Rating Chart, Adjustment range
HC12-3.4-A 3.4 ¢ 453 minfaun.
HC1S-3-A 3.0 ¢ © 058 F Hne change.
HCZ4-2.4-4 2.4 ¢ LINE REGULATION +.05% for & 10% line change
HC28-2-A 2.0 ¢ JLOAD REGUATION:  ¢.05Z for a 50% load change.
402-12-A L2.0 0§ outPut RIPPLE: 2V to 15V unfts:  5.0mY PK-PX waxiamum
s LZ/0ve-A 12.0 o g 20V to 200V wnits:  .02% PK-PK meximun,
HNSZG:A- ) 6.0 D | TRAKSIENT RESPONSE:SSOuseconds for a S0 load change.
H024-4.8-A 4.8 o
HO28-4-8 4.0 Y vy B2ty
Rt B 8.0 £ | protecrion: Autoaatic curreat 16mft/foldback
HEL2-10.2-A “ho.z £ | overvorace
KE1S-9-R 5.0 E | PROTECTION: Bullt-1n on a1l 5¥ outputs. Set at 6.2¢ $.4Y,
| ME24-7 2.4 1.2 E Other models use optiond] overvoltage protection.
zG-A [ 3 : Provi nodels, ense lead protection
HNS-9/0VF A 75 : A REMOTE SENSTNG b:?:tf::.m wast 21z, open sense pro
HKi2-5.1-A S.1 . N
HN15-4, 54 4.5 o | STABILITY: 0,35 for Z4 hour period after 1 hour warm-up.
HNZ4-3,6-A LE N | TEMPERATURE RATING: 0°C to S0°C full-rated, derated 1{nearly to 40%
H28-3-A 300 R R at 76%. !
S/0¥P-A 1,5 ST AA | VENPERATURE
HAkIS-0.84 “*[1.0qr0.8 ,-ﬁ.‘l’orl.o(!ro.al ‘I lu. QeFicient; :’.t;:gﬂci:xsu s
-0.6-4 0,40r or AR . [l units: )
HAAS12-A zofe.507p.s [~ 24 e it hizy'dod 15V uatis: ssx
HAD!;-OJ-A i 0.4 L [ Eg‘v’ ::d auy :ns;'ts: " :g-
15-0.4-A . . rouﬂ: Y]
Huggs-uuw-a 3.0 24 3.0 24 :g YIBRATION: per KIL-STO-81¢ . Method S14, Procedure X CAT.G-1
HBB15-1,5-A T |L.rerts 0.70r 1.70r 1.5 88 | spocy: Per MIL-STD-810C, Me 516, Procedure ¥
HAB24-1.2-A L CE Sor1.? M 88 er T0- thod .
HBBS12-A o fLesafies Ty = 88 **Tolerance for 230VAC operation s +15%, -10%
HCCS-6/0VP-A 6.0 6.0 o
Rec1s-3-4 34ord0 3.40r3,0 [«
ﬁéf;“"" o s dv 1.80r2.4 L.Bor 2.4[CC ] WARRANTY
A 6.0]2.50r2.5 POWER-ONE, INC. warrants each power suppl
. . y of 1ts manufacture that does
- Soorsa] | 5.00r 5.0 £1 rot perform 1o pubTished speciications, a5 & Pesult of defectins mese
HTAA-LGd-A - 200 doro.d 0 4orV dory 4 M :}"',f_t::n:}"‘:ﬂ'::"- for a perfed of two (2) full years from the date
mmugi E‘U mnrllra 0. Tor T.00r B B vy
HCAR-60u- 011.00r 1.0 [0-40r 1.0ar], D POMER-0HE, THC. assumes no Hab{lities for cons
= . equential damages of
m‘:g&"‘ é% i;:;ﬁ :{;z: l-T:: Ik any kind through the use or misuse of its products by the purchaser
CPI3I-A 8.'0 1:70”:5 e0.70r 1. Tor L. T R others. Ko other obligatfons or 1{abilitfes are expressed or fmplied.
o 8 8 g 2 PRODUCTS RETURKED FOR REPAIR
."m' YOLTAGE 3 h A * * Flease follow this procedure when returning products for servicing:
‘ma-o.s-.\ 4.5 €] L. Contact Power-One's Customer Service Department for authorization
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REMOTE SENSE

Remate sense terminals may be used to compensate for output )ine
lotses and provide for a remote point of requlation. Figure 1 shows
the proper termination for 4 power supply with resote sensing.

POINT OF REQULATION

aL l <o

—_ —d

FRMURE |

Load Vines must be sized to prevent an excessive voltage drop from the
output to the load. Since the point of regulation s at the load, the
power supply must compensate for line losses. Excessive load 1ine
losses may affect current 1miting, AC 1ine dropout point and OVP mar-
gin (tf applicable).

Leads should be sized to drop no more than 0.5V - the less the batter,
Use of » twisted pair or shielded pair for the sense lines 15 recom-
mended for nofse tematty, In probles applications, the use of a small
AL decoupl ing capacitor {.I to 10uFd) across the sense terminmals is
highly recosmended. In some applications there u{ be a tendency for
the power supply to oscillate due to the additions phase shift caused
by the series resistance and inductince in the load leads. The
addition of capacitor Co will reduce output impedance and provide
stability. The recosmended value of Co §5 100uFd per ampere or SO0uFd
per foot and can be the sum of the distributed decoupling capacitors
found 10 most systems.

All Power-One supplies have open sense lead protection to protect the
load from an overvaltage condition 1f the sense leads are removed.
There 15 a0 need to strap the sense terminals to the output terminals
in the local sense mode.

QYERYOLTAGE PROTECTION {Qye)

An overvoltage protection circuit, commonly referred to as a crowbar,
1s used to prevent dmmage to Yoltage sensitive loads such as TIL logic.
Trip point of the OYP 15 usvally set at 1152 - 1353 of the output
veltage. The OVP will short the output terminalg upon sensing a fault
comdition. The primary fuse of the supply will blow if the supply is
nat foldback current 1imfted. Kuisance tripping of the OVP 15 a common
probiem. MNotse from fnput |ime spikes or oad nolse can cause an ove
to fire. The INTERMATIONAL SERIES has OVP noise filtertng to prevent
auisance tripping and reduced transformer interwinding capacitance to
ainfnize fnput 1ine susceptability.

COMMON-MOOE LATCH @

41n certain instances dual power supplfes can exhibit & problem known as
common-mode latch wp. This occurs when the positive supply comes up
first and forces & reverse bfas coodition on the megative supply. The
negative supply latches up {n a curreat limit condition. Power-One has
incorporated & waique anti-latch circuit into every dual power sernlv in
the INTERNATIONAL SERIES which will mfnimize this problem.

1/RFT
These linear power supplies have fnherentiy low conducted and radfated
nofse levels. For most system applications they will meet the require-
ments of FCL Docket 20780 for Class A equipment and YDE 0871 for Class A
equipmeat without additional nolse filtering. For special applicatfons
consult factory,

LOOLIHG,

Coavection cooling 15 adequate where non-restricted air flow s
available. Uhen operating in a confined area, moving air or cone
duction cooling is recommended

s less tham 5.0uA and dielectric withstanding voltages are 3750 VYAC
input ta chassis, 3750 YAC faput to eutput and 300 ¥OC outeut to

SROUNDIHE,
Grounding considerations in desfgning a power distribution system are
often overlooked but can have a significant impact on overal] systen
performance. A single point system ground should be u_lplnyed where
possible to eliminate ground loops and improve regulation.

P 9Q

Q0 QOO0

FOURE 3

Figure 2 shows & simple but undesirable connection scheme, Regulation
at loads 2 and 3 becomes progressively worse due to voltage drops in
the finite wire resistance between loads. Figure J shows an improved
connection system in which regulation 1s maintained at al1 three loads
because wire losses are not cumulative,

AC_1HPUT CONSIOERATIONS

Almost all power supplies use a capacitive input filter that draws
current only 4t the peaks of the AC {nput voitage. The pesk to RMS
ratio can be very high, typically 3 to 1. When a supply s turned on,
the fnput capacitor has a very low impedance and dravs an {nitially
high surge cyrreat wntfl t charges to fts nominal vol tige. The input
Surge current can be as high as 20 times the rated input current and
lasts for several cycles of the AC inpyt,

&C COMMECTION AND FUSING * . '
The five wire fnput to the INTERNATIONAL SERIES provides four voltage
ranges: 100/120/220/230-240% +102, -131, See chassis AC connectfon
table (Figure 4) far the jumpering requirements. For convenience the
Jumper sequence from the Hi-Yol serfes is retained. Extended low line
tolerance provides additional ‘drop out margin in areas where line
voltages are marginal. Inputs must be fused, )

® ®

® ®
AC INPUT, 47-83 0T
FoRUE AT | e lvac |vkc| - vees
APPLY AC {145 [481]785] 481

*NOTE: Use 700°C. trom for soldering input comnections.
Yaraish acts as flux and 15 solder strippable.

“*Tolerance for 2I0VAC operation 15 +15%, -10%.
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