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Technical Letter No. 133

DESIGN OF STANDARD PADS

O
z, % 3% © z, or 7z, ¢ s g z, ° 3¢ z, or 2, e ° oz
T— PAD (Z,LARGER THAN Z,) L—PAD (Z, LARGER THAN Z,)
VALUES OF PAD ARMS - OHMS Constants Max.,
1000 : 1000 1000: 500 1000:250 1000100 for Formula Ratio
loss A B C A B € A B C A B C M N Z/%
1db 50 8640 50 [ — = = = = — = == 8.69 8.64 1.01
2 100 4340 100 —l 4obl 6,36 1.05
3 170 283 170 | IMPOSSIBLE 3,00 2.83 1.12
4 220 2110 220 | I 233 2.1 1.23
5 280 1650 280 | 193 Les 1.37
| COMBINATIONS
6 340 1330 340 L | 1.67  1.33 1.56
7 380 1220 380 —_—— 1.50 1.12 1.8
8 430 950 430 710 670 20 | | 138 es 2.1
9 480 815 480 710 580 80 | 1.29  .815 2.5
10 520 700 520 720 500 110 | | 1.22  .702 3.0
—_ - — /"

12 600 540 600 750 380 190 860 270 10 ! T VA A A
14 660 416 660 790 290 250 870 210 60 l— — — — 4 1,08 .46 6.8
16 720 327 720 820 330 290 890 160 100 950 103 O  1.05  .327 10.4
18 780 256 780 850 180 330 900 130 120 950 80 20 1.03  .256 16.7
20 820 202 820 880 140 370 920 100 i50 950 64 36 1.02  .202 25.4
25 900 113 900 920 80 420 950 60 190 960 36 64 1.0l 113 79.8
30 940 63 940 955 45 455 970 30 220 980 20 80 1.00  .063 247,

40 980 20 980 98 14 486 990 10 240 990 6 94 1,00 .02 2400

NOTES: 1. In all cases Zj is larger than Zp. For 500:1000, input is Z5= 500, output is
Z21=1000 and column headed 1000:500 applies.

2. For Zj other than 1000 ohms, multiply A, B and C by 23/1000.
(Examples: For 5000 ohms, multiply by 5., for 600 ohms multiply by .6)

3. To compute any possible pad use following formulae in which M and N are read
from the table opposite the recuired loss:

A = 27 (U8 \Jz§7z.1) B = 2) Wi2/Z1 ¢ = 21( 2,/21 - ¥ zz/zl)
For loss values not given in the table, M and N may be computed as follows:
Moo (K241) » (K2-1) N = 2K ¢ (XK2-1)

In these formulae K is the voltage ratio (larger than unity) corresponding to the
loss in db. K may be read from the chart DB vs. Voltage Ratio.

4, Certain combinaticns of loss and impedance ratio cannot be obtained., The minimum
value of loss is given by the 1st column when the impedance ratio is per column

Zl/Zz.
L PADS are used to match two impedances with minimum loss., Leg D is in series with the
larger circuit impedance, Z;. E shunts the smgller circuit impedance, 25,

D = 23 N1-22/21 EzZp ¢ Jl-Zz/Zl
The loss is read from the first column corresponding to Zz/Zl in the last column.

Example: Match a 150 ohm source to a 600 load. Z = 600, 23 = 150. Jl-Zz/Zl = .87.
D = 600x.87 = 520 ohms; E= 150 ¢ .87 = 173 ohms. E shunts the 150 ohm circuit.



VOLTAGES FOR VARIQUS POWER LEVELS

NOTE: For dbm of higher values, subtract 20, 40, or 60 db anmd refer to table
below for result, then select appropriate decimal. Examples:

422 dbm: (subtract 20) +2 dbm
432 dbm: (subtract 20)+12 dbm
+42 dbm: (subtract 40) +2 dbm
452 dbm: (subtract 40)+12 dbm

1.26v
3.96v

1.26v (1000 ohms),+22
3.98v (1000 ohms),+32
(1000 ohms),+42
(1000 ohms),+52 = 398v (1000 ohms)

12.6v (1000 ohms)
39.8v (1000 ohms)
126v (1000 ohms)

For dbm of lower values, reduce number by 20, 40, or 60 and refer to
table below; then select proper decimal. Examples:

-22 dbm (reduce by 20) -2 dbm =.79v (1000 ohms), =22 = ,079v (1000 ohms)

-32 dbm (reduce by 20)-12 dbm =.25v (1000 ohms), -32 = ,025v (1000 ohms)

-42 dbtm (reduce by 40) -2 dbm =.79v (1000 ohms), =42 = .0079v (1000 ohms)

-52 dbm (reduce by 40)-12 dbm =.25v (1000 ohms), =52 = ,0025v (1000 ohms)
dbm VOLTAGE (at listed impedance)

A 8 16 150 500 600 1000 5000 15,000 50,000

"20 . 0% . 009 . 013 [ ) 039 0071 [ 078 .100 [ 3 2& 3 388 - 0707
-18 008 ,011 .016 ,048 .089 .098 J26 282 488 .891
-16 .010 ,0L4 ,020 ,.061 112 122 158 354 613 1.12
-14 013 ,018 .025 .077 141 154 199 L446 J772 1.41
-12 0016 0022 .032 0097 .177 o195 0251 . 562 0974 1071
=10 .020 .028 ,040 ,122 0223 245 .316  .708 1.22 2.23
- 8 0025 0035 0051 0154 0281 0308 0398 0892 1.54 2.81
-6 .032  .045 .064 .193 <354 .388 .501 1.12 1.94 3.54
-4 040,056 ,080 244 446 489 631 1.41 .45 JAAS
-2 2050 L0700 L101  .307 2561 615 2794 1,78 3.08 5.61
0.0 2063 .089 127 .387 707 275 1.000 2,24 3.88 7.07
+ 2 079 112 ,160 .480 .890 977 1.26 2,82 4.88 8,91
+ 4 .099 .141 .201 .610 1.12 1.22 1.58 3.54 6.13 11.2
+6 JA25 77 253 770 1.4 Y.54 1.99 4.46 7.72 4.1
+8 158  ,223 ,319 .,970 1.77 1.94 2,51 5.62 9.7 17.1
+10 J99 .281 401 1.22 2,23 2.45 3.16 7,08 12,3 22.3
+12 251  W,354 ,510 1.54 2.81 3.08 3.98 8,92 15.4 28,1
+14 316 446 636 1.93 3.54 3.88 5.01 11.2 19.5 35.4
+16 .398  .562 ,801 2.44 AN 4,90 6.31 14,1 2L.5 44 .6
+18 .500 ,707 1.01 3.07 5.61 6.15 7.94 17.8 30.8 56.1
+20 630 .890 1,27 3.87 7.07 7.75 10.00 22.4 38.8 70.7
+22 J794 1.12 1.60  4.80 8.90 9.77 12,60 28.2 48.9 89.0
+24 .995 1.41 2,01 6,10 11.2 12,2 15.8 35.4 61.3 112
426 1.25 1.77 2.50 7.70 .1 15.4 19.9 44.6 77.2 141
+28 1.58 2,24 3,20 9,70 17.7 19.5 25,1 56,2 97.3 177
+30 1.99 2.81 4,01 12,2 22,3 24,5 31.6 70.8 122.6 223
+32 2,50 3.54 5.10 15.4 28,1 30.8 39.8 89,2 154.4 281
+34 3,16 4.46 6,36 19.3 35.4 38.8 50,1 112.,2 194.3 354
+36 3.98 5,62 8,00 2.4 44,6 49.0 63.1 141.3 244.8 446
+38 5.00 7,07 10,10 30.7 56.1 61.5 79.4 177.9 308.0 561
+40 6.30 8,90 12,7 38,7 70.7 77.5 100.0 224,0 388 707
+42 7.94 11,2 16,0 48,0 80,9 97.7 126 282,2 488.8 890
+4d, 9.95 14.1 20,1 61.0 112 122 158 353.9 613 1117
+46 12,5 17.7 25.3 77.0 141 154 199 445.7  T72.1 1,06
+48 15,8 22,4 31.9 97.0 177 195 251 562,2 973.8 1775
+50 19.9 28,1 40.0 122 223 245 316 707.8 1226,1 2234
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