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Datasheet for #sbcw12207 DN

Recommendations:

Please read the User Manual and have a look at the FAQ at
http://www.alpeslasers.ch/7a=142

WARNING: Operating the laser with higher current or voltage than speci-
fied in this document may cause damage and will result in loss of warranty,
unless Alpes Lasers has permitted to do so!

WARNING: Beware of the polarity of the laser. This laser has to be
powered with negative current on the laser contact (= bonding pad, corre-
sponding to the label "laser” on the LLH) and the positive current on the
base contact (= submount, corresponding to the label ”base” on the LLH).
To use with a power-supply ILX Lightwave LDX-3232 or equivalent.
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Figure 1: Support mounting for #sbcw12207 DN
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Figure 2: voltage and avg power vs current in continuous-wave operation (the solid squares
indicate the maximum singlemode emitted power)

Note: at 0C: Ith=0.30A / Vth=11.2V (2-wires measurements).
current: 0.50A for all temperatures.
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Figure 3: spectra at 0C, 20C and 40C in continuous-wave operation (front resistor current
Ir = 0A and back resistor current Iz = 0A)
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Vernier characterization
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Figure 4. Emission frequency as a function of electrical current on the front resistor Ir
or back resistor Ig. Either the back or the front resistors are heated, while no electrical
current is flowing through the other resistor.
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Figure 5: Optical power as a function of emission frequency.
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Cluster Ip Vg Ir Vg I, Vi, Freq T Popt
[A] [V] [A] [V] [A] [V] [em™] [C] |[mW]
#0-Back | 0.27 - 0.65|1.0 - 2.5 0 0 0.34 - 0.50|11.0 - 12.8|1561.0 - 1568.4|0 - 40| 76
#1-Back | 0.00 - 0.38 0.0 - 1.5 0 0 0.46 - 0.50 |11.5 - 12.2|1542.4 - 1543.3| 40 6
#1-Front 0 0 0.00 - 0.19/0.0-0.8{0.46 - 0.5011.7 - 12.2|1542.4 - 1543.3| 40 5
#2-Front 0 0 0.41-0.65/1.8-2.9(0.34-0.50(11.0 - 12.1|1581.5-1589.0(0-40| 74

Table 1: Overview of the clusters.
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Details of cluster #0-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[ecm™ 1]

[A] (V] [A] [V] (W] (A] (V] (W] (W] [mW]

a

0.0 0.0 0.606 2364 143 05 1252 6.26 7.69 23 0 1565.31
0.0 0.0 0591 2306 1.36 0.5 1253 6.26 7.63 24 0 1565.36
0.0 0.0 0575 2245 129 05 1253 6.27 756 26 0 1565.41
0.0 0.0 0507 1972 1.00 05 1257 6.28 7.28 36 0 1565.63
0.0 00 0489 1902 093 05 12,57 6.29 722 40 0 1565.68
0.0 00 047 1825 08 05 1259 6.29 7.15 43 0 1565.74
0.0 00 045 1743 0.78 0.5 1260 6.30 7.09 47 0 1565.79
0.0 0.0 0429 166 0.71 0.5 1261 6.31 7.02 51 0 1565.84
0.0 00 0407 1572 064 05 12.63 6.31 6.95 57 0 1565.88
0.0 00 0383 1476 057 05 1265 6.32 689 64 0 1565.93
0.0 00 0359 1381 050 05 1267 6.33 683 68 0 1565.96
0.0 0.0 0.621 2418 150 0459 12.15 558 7.08 27 0 1565.99
0.0 0.0 0332 1.273 042 0.5 1270 6.35 6.77 70 0 1566.00
0.0 00 0303 1.157 035 05 1273 6.36 6.71 70 0 1566.03
0.0 0.0 0.606 2364 143 0459 1217 559 7.02 24 0 1566.04
0.0 00 0.271 1027 028 05 1276 6.38 6.66 73 0 1566.06
0.0 0.0 0591 2306 1.36 0459 12.18 559 6.95 25 0 1566.09
0.0 0.0 0.525 2043 1.07 0459 1221 5.60 6.68 32 0 1566.31
0.0 0.0 0.507 1972 1.00 0459 1222 561 6.61 36 0 1566.36
0.0 0.0 0489 1902 093 0459 1223 561 654 40 0 1566.41
0.0 00 047 1825 086 0459 1224 562 648 43 0 1566.46
0.0 00 045 1743 0.78 0459 1225 562 641 47 0 1566.51
0.0 00 0429 166 0.71 0459 1227 563 6.34 52 0 1566.56
0.0 0.0 0407 1.572 0.64 0459 1228 5.64 6.28 58 0 1566.60
0.0 0.0 0.636 2487 158 0418 11.79 493 651 23 0 1566.62
0.0 0.0 0383 1476 0.57 0459 1231 5.65 6.21 65 0 1566.65
0.0 0.0 0.621 2418 1.50 0418 11.80 4.93 643 22 0 1566.67
0.0 0.0 0359 1.381 0.50 0.459 1233 5.66 6.16 70 0 1566.68
0.0 0.0 0332 1.273 0.42 0459 1236 5.67 6.10 73 0 1566.71
0.0 0.0 0.606 2364 143 0418 11.81 4.94 6.37 22 0 1566.73
0.0 0.0 0303 1.157 0.35 0459 1239 5.69 6.04 76 0 1566.74
0.0 0.0 0.542 2.111 1.14 0418 11.85 495 6.10 26 0 1566.94
0.0 0.0 0.525 2043 1.07 0418 11.86 4.96 6.03 27 0 1566.99
0.0 0.0 0507 1.972 1.00 0418 11.87 496 596 30 0 1567.04
0.0 0.0 0489 1902 093 0418 11.88 497 590 34 0 1567.09
0.0 00 047 1825 086 0418 11.90 497 583 38 0 1567.13
0.0 00 045 1743 0.78 0418 1191 498 576 40 0 1567.18
0.0 00 0429 166 0.71 0418 1193 499 570 43 0 1567.22
0.0 00 0.65 253 165 0376 11.41 429 594 12 0 1567.23
0.0 0.0 0407 1572 0.64 0418 11.95 499 563 46 0 1567.26
0.0 0.0 0.636 2487 158 0376 11.42 430 588 12 0 1567.28
0.0 0.0 0383 1476 0.57 0418 11.97 5.00 557 51 0 1567.29
0.0 0.0 0359 1.381 0.50 0418 12.00 5.02 5.51 55 0 1567.33
0.0 0.0 0.621 2418 150 0376 11.43 430 580 13 0 1567.33
0.0 0.0 0332 1.273 0.42 0418 12.03 5.03 545 58 0 1567.35

0.0 0.0 0.606 2364 1.43 0376 11.45 4.30 5.74 14 0 1567.38
continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[ecm™ 1]

[A] (V] [A] [V] (W] (A] (V] (W] (W] [mW]

a

0.0 0.0 0591 2306 136 0376 11.46 431 567 14 0 1567.44
0.0 0.0 0.575 2245 1.29 0376 11.46 431 5.60 15 0 1567.49
0.0 0.0 0559 218 1.22 0376 11.47 431 553 17 0 1567.54
0.0 0.0 0.542 2.111 1.14 0376 1148 432 546 19 0 1567.59
0.0 0.0 0.525 2043 1.07 0376 11.50 4.32 540 20 0 1567.63
0.0 0.0 0507 1.972 1.00 0376 11.51 4.33 5.33 22 0 1567.68
0.0 00 0489 1902 093 0376 11.52 433 526 23 0 1567.72
0.0 00 047 1825 086 0376 11.54 4.34 520 26 0 1567.77
0.0 00 045 1743 0.78 0376 11.56 4.35 5.13 28 0 1567.81
0.0 00 065 253 165 0335 11.04 3.70 5.35 3 0 1567.83
0.0 00 0429 166 0.71 0376 11.58 4.36 5.07 30 0 1567.84
0.0 0.0 0.636 2487 1.58 0.335 11.04 3.70 5.28 4 0 1567.88
0.0 00 0407 1572 0.64 0376 11.60 4.36 5.00 32 0 1567.88
0.0 0.0 0.383 1476 057 0376 11.63 4.37 494 33 0 1567.91
0.0 00 0.621 2418 150 0.335 11.06 3.71 5.21 4 0 1567.93
0.0 0.0 0359 1.381 0.50 0.376 11.66 4.38 4.88 34 0 1567.93
0.0 0.0 0.606 2364 1.43 0.335 11.07 3.71 5.14 5 0 1567.98
0.0 0.0 0.591 2306 136 0.335 11.09 3.71 5.08 6 0 1568.02
0.0 0.0 0575 2245 1.29 0.335 11.10 3.72 5.01 7 0 1568.07
0.0 0.0 0559 218 1.22 0335 11.11 3.72 4.94 7 0 1568.12
0.0 0.0 0.542 2111 1.14 0.335 11.12 3.72 487 8 0 1568.17
0.0 0.0 0.525 2043 1.07 0.335 11.13 3.73 4.80 8 0 1568.21
0.0 0.0 0.507 1972 1.00 0.335 11.15 3.73 4.73 9 0 1568.25
0.0 00 0489 1902 093 0335 11.16 3.74 4.67 10 0 1568.29
0.0 00 047 1825 086 0.335 11.18 3.75 4.60 11 0 1568.33
0.0 00 045 1743 0.78 0335 11.20 3.75 454 11 0 1568.36
0.0 00 0429 166 0.71 0335 11.23 3.76 447 10 0 1568.40
0.0 0.0 0407 1.572 0.64 0.335 11.26 3.77 441 10 0 1568.42
0.0 00 0507 2013 1.02 05 1211 6.06 7.08 24 20 1563.42
0.0 00 0489 1935 095 05 1212 6.06 701 26 20 1563.49
0.0 00 047 1854 087 05 1214 6.07 694 29 20 1563.54
00 00 045 1771 080 05 1215 6.08 687 34 20 1563.59
0.0 00 0429 1682 072 05 1217 6.09 681 38 20 1563.65
0.0 00 0407 159 065 05 1219 6.10 6.74 42 20 1563.69
0.0 00 0383 1489 057 05 1222 6.11 6.68 45 20 1563.73
0.0 00 0359 1389 050 05 1224 6.12 6.62 49 20 1563.77
0.0 0.0 0.525 2087 1.10 0473 11.88 5.62 6.71 19 20 1563.85
0.0 0.0 0.507 2013 1.02 0473 11.89 562 6.64 21 20 1563.92
0.0 00 0489 1935 095 0473 11.90 563 6.58 23 20 1563.98
0.0 00 047 1854 087 0473 1191 564 651 27 20 1564.03
0.0 00 045 1771 080 0473 11.93 564 644 31 20 1564.08
0.0 00 0429 1682 0.72 0473 11.95 565 637 33 20 1564.13
0.0 0.0 0407 159 0.65 0473 1197 566 631 35 20 1564.17
0.0 0.0 0383 1489 0.57 0473 12.00 568 6.25 37 20 1564.21
0.0 0.0 0359 1389 0.50 0473 12.03 569 6.19 39 20 1564.24
0.0 0.0 0.542 2.163 1.17 0445 11.63 5.18 6.35 12 20 1564.28
0.0 0.0 0.525 2.087 1.10 0.445 11.64 5.18 6.28 13 20 1564.34

0.0 0.0 0.507 2.013 1.02 0445 11.66 5.19 6.21 14 20 1564.40

continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] [A] [V] (W] (A] (V] (W] (W] [mW] (€] [em™"]

0.0 0.0 0489 1.935 095 0445 11.67 5.19 6.14 15 20 1564.46
0.0 00 047 1854 087 0445 11.69 520 6.07 15 20 1564.51
0.0 00 045 1.771 0.80 0445 11.70 521 6.00 15 20 1564.56
0.0 0.0 0429 1.682 0.72 0445 11.72 522 594 13 20 1564.60

0.0 0.0 0407 159 065 0445 11.75 523 587 11 20 1564.65
0.0 0.0 0559 2234 125 0418 11.39 4.76 6.01 2 20 1564.68
0.0 0.0 0.383 1489 0.57 0445 11.77 524 5381 8 20 1564.68
0.0 0.0 0.542 2163 1.17 0418 11.40 4.77 5.94 1 20 1564.73
0.0 0.0 0.525 2.087 1.10 0418 11.42 4.77 5.87 0 20 1564.79
0.0 0.0 0.507 2.013 1.02 0418 1143 4.78 5.80 0 20 1564.86
0.0 0.0 0489 1.935 095 0418 1145 4.79 5.73 0 20 1564.95
0.0 0.0 047 1.854 087 0418 1146 4.79 5.66 0 20 1564.95
0.0 00 045 1.771 0.80 0418 1149 4.80 5.60 0 20 1564.99
0.0 0.0 0591 2369 1.40 0.39 11.13 434 5.74 0 20 1565.02
0.0 0.0 0429 1.682 0.72 0418 11.51 4.81 5.53 1 20 1565.03
0.0 0.0 0575 2303 1.32 039 11.14 435 5.67 0 20 1565.06
0.0 0.0 0407 1.59 0.65 0418 11.53 4.82 547 3 20 1565.07
0.0 0.0 0559 2234 1.25 0.39 11.15 4.35 5.60 1 20 1565.12
0.0 0.0 0.542 2.163 1.17 0.39 11.17 4.36 5.53 2 20 1565.18
0.0 0.0 0.525 2087 1.10 0.39 11.18 4.36 5.46 3 20 1565.23
0.0 0.0 0.507 2013 1.02 039 11.20 4.37 5.39 5 20 1565.28
0.0 0.0 0489 1.935 095 0.39 11.21 4.37 5.32 6 20 1565.33
0.0 00 047 1854 087 039 11.23 438 5.25 7 20 1565.38
0.0 00 045 1771 080 0.39 11.25 439 5.19 8 20 1565.42
0.0 0.0 0429 1.682 0.72 0.39 11.28 4.40 5.12 8 20 1565.45
0.0 0.0 0.542 2283 124 05 11.72 586 7.10 2 40 1561.01
0.0 0.0 0525 2199 1.15 0.5 11.73 587 7.02 4 40 1561.08
0.0 0.0 0.507 2117 1.07 0.5 11.75 5.87 6.95 5 40 1561.15
0.0 0.0 0542 2283 124 049 11.64 5.70 6.94 2 40 1561.20
0.0 0.0 0489 2055 1.00 05 11.76 588 6.89 7 40 1561.21
0.0 00 047 1977 093 05 11.78 589 6.82 8 40 1561.26
0.0 0.0 0525 2199 1.15 049 11.65 5.71 6.86 4 40 1561.27
0.0 00 045 1924 0.87 0.5 11.80 590 6.76 10 40 1561.31
0.0 0.0 0507 2117 1.07 049 11.67 5.72 6.79 6 40 1561.33
0.0 0.0 0.542 2283 1.24 048 11.56 5.55 6.79 3 40 1561.39
0.0 0.0 0489 2055 1.00 049 11.68 5.72 6.73 7 40 1561.40
0.0 00 047 1977 093 049 11.70 5.73 6.66 9 40 1561.45
0.0 0.0 0525 2199 1.15 048 11.57 5.55 6.71 4 40 1561.45
0.0 0.0 045 1924 0.87 049 11.72 574 6.61 10 40 1561.50
0.0 0.0 0.507 2117 1.07 048 11.59 5.56 6.63 6 40 1561.52
0.0 0.0 0.542 2.283 1.24 047 1148 540 6.63 2 40 1561.57
0.0 0.0 0489 2055 1.00 0.48 11.60 5.57 6.57 7 40 1561.58
0.0 0.0 047 1977 093 048 11.62 5.58 6.51 8 40 1561.63
0.0 0.0 0525 2199 1.15 047 1149 540 6.56 3 40 1561.64
0.0 0.0 045 1924 0.87 048 11.64 559 6.45 8 40 1561.68
0.0 0.0 0.507 2.117 1.07 047 11.51 541 6.48 4 40  1561.70
0.0 0.0 0.542 2283 1.24 046 1140 524 6.48 1 40 1561.75
0.0 0.0 0489 2.055 1.00 047 11.52 542 6.42 6 40 1561.76

continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] [A] [V] (W] (A] (V] (W] (W] [mW] (€] [em™"]

0.0 0.0 047 1977 093 047 11.54 542 6.35 6 40 1561.81

0.0 0.0 0525 2199 1.15 046 1141 525 6.40 2 40  1561.81
0.0 00 045 1924 087 047 11.56 543 6.30 6 40  1561.86
0.0 0.0 0.507 2117 1.07 046 11.43 526 6.33 3 40 1561.88
0.0 0.0 0489 2055 1.00 0.46 11.44 526 6.27 4 40 1561.93
0.0 0.0 047 1977 093 046 1146 527 6.20 4 40 1561.98
00 00 045 1924 087 046 11.48 528 6.15 4 40 1562.03

Table 2:

8 ’ #sbcw12207 DN




Details of cluster #1-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq
[A] [v] (A] (V] (W] [A] (V] (W] W] [mW] [C] [em™]

0.0 0.0 0383 1.442 055 0.5 11.87 593 6.49 0 40 1542.36

0.0 0.0 0359 1.539 0.55 0.5 11.88 594 6.49 0 40 1542.38
0.0 0.0 0332 1484 049 0.5 11.90 595 6.44 0 40 1542.41
0.0 0.0 0303 1.344 041 0.5 11.93 596 6.37 0 40 1542.44
0.0 0.0 0.271 1.227 033 0.5 11.95 598 6.31 1 40 1542.47
0.0 0.0 0.235 1.096 0.26 0.5 11.98 599 6.25 1 40 1542.50
0.0 0.0 0.192 0.907 0.17 0.5 1201 6.01 6.18 1 40 1542.52
0.0 00 0383 1442 055 049 11.79 5.77 6.33 1 40  1542.53
0.0 0.0 0.136 0.676 0.09 0.5 12.06 6.03 6.12 2 40 1542.55
0.0 0.0 0359 1.539 0.55 049 11.80 5.78 6.34 1 40 1542.56
0.0 0.0 0.0 0.0 0.00 0.5 1217 6.08 6.08 2 40 1542.56
0.0 0.0 0.0 0.0 0.00 0.5 1214 6.07 6.07 2 40 1542.57
0.0 0.0 0332 1484 049 049 11.82 579 6.28 2 40 1542.59
0.0 0.0 0303 1.344 0.41 049 11.84 580 6.21 3 40  1542.62
0.0 0.0 0.271 1.227 0.33 049 11.87 582 6.15 3 40 1542.65
0.0 0.0 0.235 1.096 0.26 049 11.90 5.83 6.09 4 40 1542.68
0.0 0.0 0.192 0907 0.17 049 11.93 5.85 6.02 4 40 1542.71
0.0 0.0 0.383 1.442 0.55 048 11.70 5.62 6.17 2 40 1542.71
0.0 0.0 0.136 0.676 0.09 049 11.97 587 5.96 5 40 1542.73
0.0 0.0 0359 1.539 055 048 11.72 5.63 6.18 3 40 1542.74
0.0 0.0 0.0 0.0 0.00 049 12.09 593 5.93 4 40 1542.75
0.0 0.0 0.0 0.0 0.00 049 12.06 591 591 5 40 1542.76
0.0 0.0 0332 1484 049 048 11.74 5.63 6.13 4 40 1542.78
0.0 0.0 0303 1.344 0.41 048 11.76 5.65 6.05 5 40 1542.81
0.0 0.0 0271 1.227 0.33 048 11.79 5.66 5.99 ) 40 1542.83
0.0 0.0 0235 1.096 0.26 048 11.82 5.67 5.93 6 40 1542.86
0.0 0.0 0.383 1.442 0.55 0.47 11.62 546 6.01 3 40 1542.89
0.0 0.0 0.192 0.907 0.17 048 11.85 5.69 5.86 6 40  1542.89
0.0 0.0 0.136 0.676 0.09 048 11.89 5.71 5.80 6 40 1542.91
0.0 0.0 0359 1.539 0.55 047 11.63 547 6.02 4 40 1542.92
0.0 0.0 0.0 0.0 0.00 048 12.01 5.77 5.77 4 40 1542.93
0.0 0.0 0.0 0.0 0.00 048 11.98 5.75 5.7 5 40 1542.94
0.0 0.0 0.332 1.484 0.49 047 11.66 548 597 4 40 1542.95
0.0 0.0 0.303 1.344 041 047 11.68 549 5.90 ) 40 1542.98
0.0 0.0 0271 1.227 0.33 047 11.71 5.50 5.83 ) 40 1543.01
0.0 0.0 0235 1.096 0.26 047 11.73 5.51 5.77 6 40 1543.04
0.0 0.0 0.383 1.442 0.55 046 11.54 531 5.86 2 40 1543.06
0.0 0.0 0.192 0907 0.17 047 11.77 5.53 5.70 ) 40 1543.06
0.0 0.0 0.136 0.676 0.09 0.47 11.81 555 5.64 ) 40 1543.09
0.0 0.0 0359 1.539 0.55 046 11.56 5.32 5.87 3 40 1543.09
0.0 0.0 0.0 0.0 0.00 047 11.94 5.61 5.61 4 40 1543.10
0.0 0.0 0.0 0.0 0.00 047 11.89 5.59 5.59 5 40 1543.11
0.0 0.0 0332 1.484 0.49 046 11.58 5.32 5.82 3 40 1543.13
0.0 0.0 0.303 1.344 041 046 11.60 534 5.74 4 40 1543.16
0.0 0.0 0271 1227 033 046 11.62 535 5.68 4 40 1543.18
0.0 0.0 0235 1.096 0.26 046 11.65 5.36 5.62 4 40 1543.21

continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (vl (W] (A] (vl W] W] [mW] [C [em™ "]

0.0 0.0 0.192 0907 0.17 046 11.69 5.38 5.55 3 40 1543.24
0.0 0.0 0.136 0.676 0.09 046 11.73 539 5.49 3 40 1543.26
0.0 0.0 0.0 0.0 0.00 046 11.88 5.46 5.46 1 40 1543.27
0.0 0.0 0.0 0.0 0.00 046 11.81 543 5.43 2 40 1543.28

Table 3:
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Details of cluster #1-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq
[A] [v] (A] [v] W] (A] [v] (W] (W] (mW] (€] [em™1]

0.192 0847 0.0 0.0 0.16 0.5 12.05 6.02 6.19 0 40 1542.42

0.136 0556 0.0 0.0 0.08 0.5 12.08 6.04 6.12 0 40 1542.49
0.0 0.0 00 00 0.00 05 1217 6.08 6.08 2 40 1542.56
0.0 0.0 00 00 0.00 05 1214 6.07 6.07 2 40 1542.57

0.192 0.847 0.0 0.0 0.16 049 1197 586 6.03 1 40 1542.60

0.136 0.556 0.0 0.0 0.08 0.49 12.00 5.88 5.96 2 40 1542.67
0.0 0.0 0.0 00 0.00 049 12.09 593 5.93 4 40  1542.75
0.0 0.0 0.0 00 0.00 049 12.06 591 591 5 40 1542.76

0.192 0.847 0.0 0.0 0.16 048 1188 5.70 5.87 2 40 1542.78

0.136 0.556 0.0 0.0 0.08 048 11.92 5.72 5.80 3 40 1542.85
0.0 0.0 00 00 0.00 048 12.01 5.77 b5.77 4 40 1542.93
0.0 0.0 00 00 0.00 048 11.98 5.75 5.75 D 40 1542.94

0.192 0847 0.0 0.0 0.16 047 11.80 5.55 5H.71 1 40 1542.96

0.136 0.556 0.0 0.0 0.08 047 11.84 5.56 5.64 3 40 1543.03
0.0 0.0 00 00 0.00 047 1194 561 5.61 4 40 1543.10
0.0 0.0 00 00 0.00 047 11.89 5.59 5.59 5 40 1543.11

0.192 0.847 0.0 0.0 0.16 046 11.72 539 5.55 0 40 1543.12

0.136 0556 0.0 0.0 0.08 046 11.75 541 5.48 1 40 1543.20
0.0 0.0 00 00 0.00 046 11.88 5.46 5.46 1 40 1543.27
0.0 00 00 00 0.00 046 11.81 543 5.43 2 40 1543.28

Table 4:
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Details of cluster #2-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] (mW] 1

g

[cm

0.65 2.713 0.0 0.0 1.76 0.459 12.05 5.53 7.29 74 0 1586.82
0.636 2.657 0.0 0.0 1.69 0459 12.07 554 723 73 0 1586.87
0.621 2589 0.0 0.0 1.61 0459 1210 5.55 7.16 71 0 1586.92
0.606 2.525 0.0 0.0 1.53 0459 1212 556 7.09 73 0 1586.96
0591 246 0.0 0.0 145 0459 1213 557 7.02 61 0 1587.02
0.65 2.713 0.0 0.0 1.76 0.418 11.70 4.89 6.65 57 0 1587.52
0.636 2.657 0.0 0.0 1.69 0418 11.72 490 6.59 56 0 1587.57
0.621 2589 0.0 0.0 1.61 0418 11.74 491 652 56 0 1587.61
0.606 2.525 0.0 0.0 1.53 0418 11.77 4.92 645 57 0 1587.65
0591 246 0.0 0.0 145 0418 11.79 493 6.38 58 0 1587.69
0.65 2713 0.0 0.0 1.76 0.376 11.35 4.27 6.03 37 0 1588.18
0.636 2.657 0.0 0.0 1.69 0376 11.36 4.27 596 37 0 1588.23
0.621 2589 0.0 0.0 161 0376 11.38 4.28 589 35 0 1588.27
0.606 2.525 0.0 0.0 1.53 0376 11.40 4.29 582 34 0 1588.31
0591 246 0.0 0.0 145 0376 11.42 429 575 34 0 1588.34
0.575 2389 0.0 0.0 1.37 0376 11.45 4.30 568 33 0 1588.37
0.65 2.713 0.0 0.0 1.76 0.335 1098 3.68 5.44 13 0 1588.78
0.636 2.657 0.0 0.0 1.69 0.335 11.00 3.68 537 13 0 1588.82
0.621 2589 0.0 0.0 1.61 0335 11.02 3.69 530 13 0 1588.86
0.606 2.525 0.0 0.0 1.53 0.335 11.04 3.70 523 12 0 1588.89
0591 246 0.0 0.0 145 0335 11.06 3.70 5.16 11 0 1588.92
0.575 2389 0.0 0.0 1.37 0335 11.08 3.71 5.09 9 0 1588.95

0.65 281 0.0 0.0 1.8 05 11.94 597 7.82 36 20 1583.69
0.636 2.784 0.0 0.0 1.77 0.5 1195 597 7.74 40 20 1583.76
0.621 2707 0.0 0.0 1.68 0.5 1197 598 7.66 41 20 1583.83
0.606 2634 0.0 0.0 1.60 0.5 1198 599 759 42 20 1583.89
0.591 2562 0.0 0.0 1.51 0.5 11.99 6.00 7.51 45 20 1583.95
0.575 2485 0.0 0.0 143 0.5 1201 6.01 744 46 20 1584.01
0.559 2408 0.0 0.0 1.35 0.5 1203 6.02 736 46 20 1584.06
0.542 2331 0.0 00 126 0.5 1206 6.03 729 46 20 1584.12
0.525 2.251 0.0 0.0 1.18 0.5 12.08 6.04 7.22 A7 20 1584.16
0.507 2.163 0.0 0.0 1.10 0.5 1210 6.05 7.15 47 20 1584.20
0.6 2851 00 0.0 185 0473 11.71 554 739 33 20 1584.21
0.636 2.784 0.0 0.0 1.77 0473 11.72 555 7.32 35 20 1584.28
0.621 2707 0.0 0.0 1.68 0473 11.74 555 7.23 36 20 1584.35
0.606 2.634 0.0 0.0 1.60 0473 11.75 556 7.16 38 20 1584.40
0.591 2562 0.0 0.0 1.51 0473 11.78 5.57 7.08 39 20 1584.46
0.575 2485 0.0 0.0 1.43 0473 11.79 5.58 7.01 39 20 1584.52
0.559 2408 0.0 0.0 1.35 0473 11.81 559 693 39 20 1584.57
0.542 2331 0.0 00 1.26 0473 11.83 560 686 40 20 1584.62
0.525 2.251 0.0 0.0 1.18 0473 11.84 5.60 6.78 41 20 1584.66
0.507 2163 0.0 0.0 1.10 0473 11.88 5.62 6.71 40 20 1584.70
0.65 2851 0.0 0.0 1.85 0.445 1148 5.11 6.96 26 20 1584.72
0.636 2.784 0.0 0.0 1.77 0445 1149 5.11 ©6.88 27 20 1584.79
0.621 2707 0.0 0.0 1.68 0445 11.51 5.12 6.80 29 20 1584.85
0.606 2.634 0.0 0.0 1.60 0445 11.52 5.13 6.72 31 20 1584.91
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [(mW] (€] [em™1]

0.591 2.562 0.0 0.0 151 0445 1154 5.13 6.65 31 20 1584.97
0.575 2485 0.0 0.0 1.43 0445 11.56 5.14 657 31 20 1585.02
0.559 2408 0.0 0.0 1.35 0445 11.58 5.15 6.50 31 20 1585.08
0.542 2331 0.0 00 1.26 0445 11.60 5.16 642 32 20 1585.12
0.525 2251 0.0 0.0 1.18 0445 11.62 5.17 6.35 32 20 1585.16
0.65 2851 0.0 0.0 1.85 0.418 11.26 4.70 6.56 18 20 1585.19
0.507 2.163 0.0 0.0 1.10 0.445 11.65 5.18 6.28 30 20 1585.20
0.636 2.784 0.0 0.0 1.77 0418 11.27 471 648 19 20 1585.26
0.621 2707 0.0 0.0 1.68 0418 11.28 4.72 640 20 20 1585.32
0.606 2634 0.0 0.0 1.60 0418 11.30 4.72 6.32 22 20 1585.38
0.591 2.562 0.0 0.0 151 0418 11.32 473 624 22 20 158543
0.575 2485 0.0 00 143 0418 11.33 474 6.17 21 20 158548
0.559 2408 0.0 0.0 1.35 0418 11.36 4.75 6.09 21 20 1585.53
0.542 2331 0.0 00 1.26 0418 11.38 4.76 6.02 21 20 1585.57
0.525 2251 0.0 0.0 1.18 0418 1140 4.76 595 21 20 1585.61
0.507 2.163 0.0 0.0 1.10 0418 1142 477 587 20 20 1585.64
0.65 2851 0.0 0.0 1.8 039 11.02 430 6.15 7 20 1585.66
0.636 2.784 0.0 00 1.77 039 11.03 4.30 6.07 9 20 1585.72
0.621 2707 0.0 0.0 1.68 039 11.05 431 599 10 20 1585.78
0.606 2.634 0.0 0.0 1.60 0.39 11.06 4.31 591 11 20 1585.83
0.591 2562 0.0 0.0 1.51 039 11.08 432 584 11 20 1585.88
0.575 2485 0.0 0.0 143 039 11.10 433 5.7 11 20 1585.94
0.559 2408 0.0 0.0 1.35 039 11.12 434 5.68 10 20 1585.98
0.542 2331 0.0 0.0 1.26 039 11.14 434 5.61 10 20 1586.02
0.525 2251 0.0 00 1.18 0.39 11.16 4.35 5.53 9 20 1586.05
0.507 2.163 0.0 0.0 1.10 0.39 11.19 4.36 5.46 7 20 1586.09
0.591 2715 0.0 0.0 1.60 0.5 11.66 5.83 7.43 9 40 1581.53
0.575 2.63 0.0 00 151 0.5 11.67 583 735 12 40 1581.61
0559 255 00 00 143 05 11.68 584 727 14 40 1581.68
0.591 2715 0.0 0.0 1.60 0.49 11.57 5.67 7.28 7 40 1581.73
0.542 2471 00 00 134 0.5 11.70 585 7.19 15 40 1581.75
0.575 2.63 0.0 00 151 049 1159 568 7.19 10 40 1581.80
0.525 239 00 00 1.25 0.5 11.71 586 T7.11 16 40 1581.82
0559 255 00 0.0 143 049 11.60 5.68 7.11 12 40 1581.87
0.507 2302 0.0 0.0 117 05 11.73 586 7.03 18 40 1581.88
0.591 2715 0.0 0.0 1.60 048 1149 552 7.12 6 40 1581.92
0.489 2229 00 0.0 1.09 0.5 11.75 587 696 17 40 1581.94
0.542 2471 0.0 0.0 134 049 1162 569 7.03 13 40 1581.95
047 2135 0.0 0.0 1.00 05 11.77 588 6.89 17 40 1581.99
0.575 2.63 0.0 0.0 1.51 048 11.51 5.52 7.04 8 40 1582.00
0525 239 00 00 1.25 049 11.63 570 695 14 40 1582.01
045 2.039 00 00 092 05 11.79 590 6.81 17 40 1582.04
0.559 2,55 0.0 00 143 048 11.52 553 695 10 40 1582.07
0.507 2302 0.0 0.0 1.17 049 11.65 571 687 16 40 1582.07
0429 1943 00 00 083 05 11.82 591 6.74 16 40 1582.08
0.407 1846 0.0 0.0 0.75 0.5 11.85 592 6.67 13 40 1582.11
0.591 2715 0.0 0.0 1.60 047 1141 5.36 6.97 4 40 1582.11
0.489 2.229 0.0 00 1.09 049 11.66 5.72 6.81 16 40 1582.13
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [(mW] (€] [em™1]

0.542 2471 0.0 00 134 048 1153 554 688 12 40 1582.14
047 2135 00 0.0 1.00 049 11.69 5.73 6.73 15 40 1582.18
0.575 2.63 0.0 00 1.51 047 1142 537 6.88 6 40 1582.19
0525 239 00 00 1.25 048 11.556 554 6.80 12 40 1582.20
0.45 2039 00 0.0 092 049 11.71 574 6.65 14 40 1582.23
0.559 2,55 0.0 00 143 047 1144 5.38 6.80 7 40 1582.26
0.507 2.302 0.0 0.0 1.17 048 11.56 b5.55 6.72 13 40 1582.27
0429 1943 0.0 00 0.83 049 11.74 575 658 13 40 158227
0.591 2715 0.0 0.0 1.60 046 11.33 521 6.82 1 40 1582.30
0.407 1846 0.0 0.0 0.75 049 11.77 576 6.52 10 40 1582.30
0.489 2.229 0.0 0.0 1.09 048 1158 556 6.65 13 40 1582.32
0.542 2471 0.0 0.0 134 047 1145 538 6.72 9 40 1582.33

047 2135 0.0 0.0 1.00 048 11.60 5.57 6.57 13 40 1582.37
0.575 2.63 0.0 00 1.51 046 11.34 522 6.73 3 40  1582.37
0525 239 00 00 1.25 047 1147 539 6.64 10 40 1582.39
0.45 2039 0.0 0.0 092 048 11.63 558 6.50 11 40 1582.41
0.559 255 0.0 00 143 046 11.36 5.22 6.65 ) 40  1582.45
0.507 2302 0.0 0.0 1.17 047 1148 5.40 6.56 9 40  1582.45
0429 1943 0.0 0.0 0.83 048 11.65 5.59 6.43 9 40 1582.46
0.407 1.846 0.0 0.0 0.75 048 11.68 5.61 6.36 7 40  1582.49
0.489 2229 0.0 00 1.09 047 11.50 5.41 6.50 9 40 1582.51
0.542 2471 0.0 00 134 046 11.37 5.23 6.57 6 40 1582.52
047 2135 00 0.0 1.00 047 11.52 542 6.42 10 40 1582.56
0525 239 00 00 1.25 046 11.38 524 6.49 7 40  1582.58
045 2039 00 0.0 092 047 1155 543 6.34 9 40 1582.60
0.429 1943 0.0 0.0 0.83 047 11.56 5.44 6.27 8 40 1582.64
0.507 2.302 0.0 00 1.17 046 1140 5.24 6.41 8 40 1582.64
0.407 1.846 0.0 0.0 0.75 047 11.60 5.45 6.20 5 40  1582.67
0489 2229 0.0 00 1.09 046 1142 525 6.34 8 40  1582.69
047 2135 00 0.0 1.00 046 11.44 5.26 6.27 7 40 1582.74
045 2039 00 0.0 092 046 11.46 5.27 6.19 7 40 1582.78
0.429 1943 0.0 00 083 046 1149 529 6.12 ) 40 1582.81
0.407 1.846 0.0 0.0 0.75 046 11.52 5.30 6.05 2 40 1582.84
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