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Application Note

Resistor

List of Nominal Resistance Values

The nominal resistance values of ROHM's resistors are determined (with some exceptions) based on the number series referred
to as the E series, which is an international standard established by the International Electrotechnical Commission (IEC). Marking
codes of resistor values also comply with an IEC standard. This application note provides a list of nominal resistance values and

an overview of the standards.
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List of Nominal Resistance Values Application Note

1. List of nominal resistance values: 0.1 mQ to 10 mQ

Main resistors: Ultra-low ohmic type shunt resistors

. IEC Code

Resistance — —
3 digits | 4 digits

[ J F,.G
0.1m L10 OL10
0.2m L20 0L20
0.27 m L27 oL27
0.3m L30 0L30
0.4m L40 0L40
0.5m L50 0L50
Im 1L0 1L00
2m 2L0 2L00
22m 2L2 2L20
25m 2L5 2L50
3m 3L0 3L00
4m 4L0 4100
5m 5L0 5L00
6 m 6L0 6L00
7m 7L0 7L00
8m 8LO 8L00
9m 9LO 9L00
10 m 10L 10L0

- Not comply with the E series. Ultra-low ohmic resistors such as shunt resistors are often used in applications for current
detection. Therefore, integral multiples may be employed as the resistor values for the sake of convenience.
- Tolerance F: £1%, G: £2%, J: £5%

Product lineup
Chip resistors (shunt resistors) for current detection: website

- High power ultra-low ohmic PSR series: website
- Wide terminal PML series: website

- Ultra-low ohmic PMR series: website
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https://www.rohm.com/products/resistors/current-detection-resistors
https://www.rohm.com/products/resistors/current-detection-resistors/high-power-type-ultra-low-ohmic
https://www.rohm.com/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors-wide-terminal-type
https://www.rohm.com/products/resistors/current-detection-resistors/ultra-low-ohmic-chip-resistors
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2. List of nominal resistance values: 10 mQ to 1Q

- The ROHM code is used for some products. Refer to the data sheet for more details.

- Tolerance D: +0.5%, F: +1%, J: #5%

Resistance [Q] IEC Code ol
Code
6 | E12 | E24 3 digits | 4 digits | 4 digits
J D, F D, F,J
10m| 10 m|[10m 10L 10L0O
11m 11L 11L0 RO11
12m|12m 12L 12L0 R0O12
13 m 13L 13L0 RO13
15m|15m|15m 15L 15L0 RO15
16 m 16L 16L0 R0O16
18 m|[ 18 m 18L 18L0O RO18
20m 20L 20L0 R020
22m|22m|22m 22L 22L0 R022
24 m 24L 24L0 R024
27 m| 27 m 27L 27L0 RO27
30m 30L 30L0 R0O30
33m|33m|[33m 33L 33L0 R033
36m 36L 36L0 R0O36
39m|39m 39L 39L0 R0O39
43 m 43L 43L0 R043
A7 m|47 m| 47 m 47L 47L0 R0O47
51m 51L 51L0 RO51
56 m| 56 m 56L 56L0 R056
62 m 62L 62L0 R062
68 m[ 68 m|[ 68 m 68L 68L0 RO68
75 m 75L 75L0 RO75
82m|82m 82L 82L0 R082
91 m 91L 91L0 RO91
0.1 0.1 0.1 R10 R100
0.11 R11 R110
0.12] 0.12 R12 R120
0.13 R13 R130
0.15( 0.15| 0.15 R15 R150
0.16 R16 R160
0.18( 0.18 R18 R180
0.2 R20 R200
0.22| 0.22| 0.22 R22 R220
0.24 R24 R240
0.27| 0.27 R27 R270
0.3 R30 R300
0.33]| 0.33] 0.33 R33 R330
0.36 R36 R360
0.39] 0.39 R39 R390
0.43 R43 R430
0.47| 0.47| 0.47 R47 R470
0.51 R51 R510
0.56( 0.56 R56 R560
0.62 R62 R620
0.68| 0.68]| 0.68 R68 R680
0.75 R75 R750
0.82] 0.82 R82 R820
0.91 R91 R910
1 1 1 1RO 1R00
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Application Note

3. List of nominal resistance values: 1Q to 10 MQ (E6, E12, and E24 series)

Resistance [Q] IEC Code Resistance [Q] IEC Code Resistance [Q] IEC Code
g | e12 | E24 3 digits | 4 digits 6 12 | Ea 3 digits | 4 digits 6 E12 £24 3 digits | 4 digits
J D, F J D, F J D, F
1 1 1 1RO 1R00 220| 220| 220 221 2200 A7 k| 47k| 47k 473 4702
1.1 1R1 1R10 240 241 2400 51 k 513 5102
12| 1.2 1R2 1R20 270| 270 271 2700 56 k| 56 k 563 5602
1.3 1R3 1R30 300 301 3000 62 k 623 6202
15| 15| 15 1R5 1R50 330 330 330 331 3300 68kl 68kl 68k 683 6802
1.6 1R6 1R60 360 361 3600 75 k 753 7502
1.8| 1.8 1R8 1R80 390| 390 391 3900 82k| 82k 823 8202
2 2R0 2R00 430 431 4300 91 k 913 9102
22| 22| 22 2R2 2R20 470| 470 470 471 4700 100 k| 100 k| 100 k 104 1003
2.4 2R4 2R40 510 511 5100 110 k 114 1103
27| 2.7 2R7 2R70 560| 560 561 5600 120 k| 120k 124 1203
3 3RO 3R00 620 621 6200 130 k 134 1303
3.3] 33| 33 3R3 3R30 680| 680| 680 681 6800 150 k| 150 k| 150 k 154 1503
3.6 3R6 3R60 750 751 7500 160 k 164 1603
39| 3.9 3R9 3R90 820| 820 821 8200 180 k| 180k 184 1803
4.3 4R3 4R30 910 911 9100 200 k 204 2003
47| 4.7 4.7 AR7 4R70 1k 1k 1k 102 1001 220 k| 220 k| 220k 224 2203
5.1 5R1 5R10 1.1k 112 1101 240 k 244 2403
56| 5.6 5R6 5R60 1.2k| 1.2k 122 1201 270 k| 270k 274 2703
6.2 6R2 6R20 1.3k 132 1301 300 k 304 3003
6.8] 6.8] 6.8 6R8 6R80 15k| 1.5k|] 1.5k 152 1501 330 k| 330k| 330k 334 3303
7.5 7R5 7R50 1.6 k 162 1601 360 k 364 3603
8.2| 8.2 8R2 8R20 1.8k[ 1.8k 182 1801 390 k| 390 k 394 3903
9.1 9R1 9R10 2 k 202 2001 430 k 434 4303
10) 10| 10 100 10RO 2.2k| 2.2k| 2.2k 222 2201 470 k| 470k| 470k 474 4703
11 110 11RO 2.4k 242 2401 510 k 514 5103
12| 12 120 12R0 2.7k|] 2.7k 272 2701 560 k| 560 k 564 5603
13 130 13RO 3k 302 3001 620 k 624 6203
15| 15| 15 150 15R0 3.3k|] 3.3k] 3.3k 332 3301 680 k| 680 k| 680 k 684 6803
16 160 16RO 3.6 k 362 3601 750 k 754 7503
18| 18 180 18RO 3.9k|] 3.9k 392 3901 820 k| 820 k 824 8203
20 200 20R0 4.3 k 432 4301 910 k 914 9103
22| 22| 22 220 22R0 47Kk| 4.7k| 4.7k 472 4701 1M 1M 1M 105 1004
24 240 24R0 5.1k 512 5101 1.1 M 115 1104
271 27 270 27RO 5.6 k] 5.6k 562 5601 1.2M[ 1.2M 125 1204
30 300 30R0 6.2 k 622 6201 1.3 M 135 1304
33| 33] 33 330 33R0 6.8k| 6.8k| 6.8k 682 6801 15M 15M] 15M 155 1504
36 360 36R0 7.5 k 752 7501 1.6 M 165 1604
39| 39 390 39R0 8.2 k| 8.2k 822 8201 1.8M[ 1.8M 185 1804
43 430 43R0 9.1k 912 9101 2M 205 2004
47| 47| 47 470 47R0 10k| 10k| 10k 103 1002 22M[ 22M| 22M 225 2204
51 510 51R0 11k 113 1102 24 M 245 2404
56| 56 560 56R0 12 k| 12k 123 1202 27M| 27 M 275 2704
62 620 62R0 13 k 133 1302 3M 305 3004
68| 68| 68 680 68RO 15k| 15k| 15k 153 1502 3.3M| 3.3M| 3.3M 335 3304
75 750 75R0 16 k 163 1602 3.6 M 365 3604
82| 82 820 82R0 18 k| 18k 183 1802 39M| 39M 395 3904
91 910 91RO 20 k 203 2002 4.3 M 435 4304
100| 100| 100 101 1000 22k| 22k| 22k 223 2202 A7M| 47M] 47 M 475 4704
110 111 1100 24 k 243 2402 51M 515 5104
120| 120 121 1200 27 k| 27k 273 2702 56M| 56 M 565 5604
130 131 1300 30 k 303 3002 6.2 M 625 6204
150| 150| 150 151 1500 33k| 33k| 33k 333 3302 6.8 M| 6.8M| 6.8M 685 6804
160 161 1600 36 k 363 3602 7.5M 755 7504
180| 180 181 1800 39k| 39k 393 3902 8.2M| 82M 825 8204
200 201 2000 43 k 433 4302 9.1 M 915 9104
0M| 10M] 10M 106 1005
- Tolerance D: £0.5%, F: 1%, J: £5%
© 2024 ROHM Co., Ltd. 411 No. 67ANO61E Rev.001
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4. List of nominal resistance values: 1Q to 10 MQ (E96 series)

Resistance IEC Code Resistance IEC Code Resistance IEC Code Resistance IEC Code
Q] [Q] [Q] [Q]
4 digits 4 digits 4 digits 4 digits
£96 D, F £96 D, F £96 D, F £96 D, F

1 1R00 3.83 3R83 14.7 14R7 56.2 56R2
1.02 1R02 3.92 3R92 15 15R0 57.6 57R6
1.05 1R05 4.02 4R02 15.4 15R4 59 59R0
1.07 1R07 4.12 4R12 15.8 15R8 60.4 60R4
1.1 1R10 4.22 4R22 16.2 16R2 61.9 61R9
1.13 1R13 4.32 4R32 16.5 16R5 63.4 63R4
1.15 1R15 4.42 4R42 16.9 16R9 64.9 64R9
1.18 1R18 4.53 4R53 17.4 17R4 66.5 66R5
1.21 1R21 4.64 4R64 17.8 17R8 68.1 68R1
1.24 1R24 4.75 4R75 18.2 18R2 69.8 69R8
1.27 1R27 4.87 4R87 18.7 18R7 71.5 71R5
1.3 1R30 4.99 4R99 19.1 19R1 73.2 73R2
1.33 1R33 5.11 5R11 19.6 19R6 75 75R0
1.37 1R37 5.23 5R23 20 20RO 76.8 76R8
1.4 1R40 5.36 5R36 20.5 20R5 78.7 78R7
1.43 1R43 5.49 5R49 21 21RO 80.6 80R6
1.47 1R47 5.62 5R62 21.5 21R5 82.5 82R5
1.5 1R50 5.76 5R76 22.1 22R1 84.5 84R5
1.54 1R54 5.9 5R90 22.6 22R6 86.6 86R6
1.58 1R58 6.04 6R04 23.2 23R2 88.7 88R7
1.62 1R62 6.19 6R19 23.7 23R7 90.9 90R9
1.65 1R65 6.34 6R34 24.3 24R3 93.1 93R1
1.69 1R69 6.49 6R49 24.9 24R9 95.3 95R3
1.74 1R74 6.65 6R65 25.5 25R5 97.6 97R6
1.78 1R78 6.81 6R81 26.1 26R1 100 1000
1.82 1R82 6.98 6R98 26.7 26R7 102 1020
1.87 1R87 7.15 7R15 27.4 27R4 105 1050
1.91 1R91 7.32 7R32 28 28RO 107 1070
1.96 1R96 7.5 7R50 28.7 28R7 110 1100
2 2R00 7.68 7R68 29.4 29R4 113 1130
2.05 2R05 7.87 7R87 30.1 30R1 115 1150
2.1 2R10 8.06 8R0O6 30.9 30R9 118 1180
2.15 2R15 8.25 8R25 31.6 31R6 121 1210
2.21 2R21 8.45 8R45 32.4 32R4 124 1240
2.26 2R26 8.66 8R66 33.2 33R2 127 1270
2.32 2R32 8.87 8R87 34 34R0 130 1300
2.37 2R37 9.09 9R09 34.8 34R8 133 1330
2.43 2RA3 9.31 9R31 35.7 35R7 137 1370
2.49 2R49 9.53 9R53 36.5 36R5 140 1400
2.55 2R55 9.76 9R76 37.4 37R4 143 1430
2.61 2R61 10 10RO 38.3 38R3 147 1470
2.67 2R67 10.2 10R2 39.2 39R2 150 1500
2.74 2R74 10.5 10R5 40.2 40R2 154 1540
2.8 2R80 10.7 10R7 41.2 41R2 158 1580
2.87 2R87 11 11RO 42.2 42R2 162 1620
2.94 2R94 11.3 11R3 43.2 43R2 165 1650
3.01 3R01 11.5 11R5 44.2 44R2 169 1690
3.09 3R09 11.8 11R8 45.3 45R3 174 1740
3.16 3R16 12.1 12R1 46.4 46R4 178 1780
3.24 3R24 12.4 12R4 47.5 47RS 182 1820
3.32 3R32 12.7 12R7 48.7 48R7 187 1870
3.4 3R40 13 13RO 49.9 49R9 191 1910
3.48 3R48 13.3 13R3 51.1 51R1 196 1960
3.57 3R57 13.7 13R7 52.3 52R3 200 2000
3.65 3R65 14 14RO 53.6 53R6 205 2050
3.74 3R74 14.3 14R3 54.9 54R9 210 2100

- Tolerance D: £0.5%, F: 1%, J: £5%
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List of Nominal Resistance Values
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4. List of nominal resistance values: 1Q to 10 MQ (E96 series), continued

Resistance Resistance Resistance Resistance
] IEC Code ] IEC Code ] IEC Code Q] IEC Code
4 digits 4 digits 4 digits 4 digits
£96 D F 96 D, F £96 D, F £96 D, F
215 2150 825 8250 3.16 k 3161 12.1k 1212
221 2210 845 8450 3.24 k 3241 124k 1242
226 2260 866 8660 3.32k 3321 12.7 k 1272
232 2320 887 8870 3.4k 3401 13k 1302
237 2370 909 9090 3.48 k 3481 13.3 k 1332
243 2430 931 9310 3.57 k 3571 13.7 k 1372
249 2490 953 9530 3.65 k 3651 14 k 1402
255 2550 976 9760 3.74 k 3741 14.3 k 1432
261 2610 1k 1001 3.83 k 3831 14.7 k 1472
267 2670 1.02 k 1021 3.92 k 3921 15 k 1502
274 2740 1.05 k 1051 4.02 k 4021 15.4 k 1542
280 2800 1.07 k 1071 4.12 k 4121 15.8 k 1582
287 2870 1.1k 1101 4.22 k 4221 16.2 k 1622
294 2940 1.13 k 1131 4.32 k 4321 16.5 k 1652
301 3010 1.15k 1151 4.42 k 4421 16.9 k 1692
309 3090 1.18 k 1181 4.53 k 4531 17.4 k 1742
316 3160 1.21k 1211 4.64 k 4641 17.8 k 1782
324 3240 1.24 k 1241 4.75 k 4751 18.2 k 1822
332 3320 1.27 k 1271 4.87 k 4871 18.7 k 1872
340 3400 1.3k 1301 4.99 k 4991 19.1k 1912
348 3480 1.33k 1331 5.11k 5111 19.6 k 1962
357 3570 1.37 k 1371 5.23 k 5231 20 k 2002
365 3650 1.4k 1401 5.36 k 5361 20.5k 2052
374 3740 1.43 k 1431 5.49 k 5491 21k 2102
383 3830 1.47 k 1471 5.62 k 5621 215k 2152
392 3920 1.5k 1501 5.76 k 5761 22.1k 2212
402 4020 1.54 k 1541 5.9k 5901 22.6 k 2262
412 4120 1.58 k 1581 6.04 k 6041 23.2k 2322
422 4220 1.62 k 1621 6.19 k 6191 23.7k 2372
432 4320 1.65 k 1651 6.34 k 6341 24.3 k 2432
442 4420 1.69 k 1691 6.49 k 6491 24.9 k 2492
453 4530 1.74 k 1741 6.65 k 6651 25,5k 2552
464 4640 1.78 k 1781 6.81 k 6811 26.1k 2612
475 4750 1.82k 1821 6.98 k 6981 26.7 k 2672
487 4870 1.87k 1871 7.15 k 7151 27.4 k 2742
499 4990 1.91k 1911 7.32 k 7321 28 k 2802
511 5110 1.96 k 1961 7.5k 7501 28.7 k 2872
523 5230 2k 2001 7.68 k 7681 29.4 k 2942
536 5360 2.05 k 2051 7.87 k 7871 30.1 k 3012
549 5490 2.1k 2101 8.06 k 8061 30.9 k 3092
562 5620 2.15k 2151 8.25 k 8251 31.6 k 3162
576 5760 221k 2211 8.45 k 8451 32.4k 3242
590 5900 2.26 k 2261 8.66 k 8661 33.2k 3322
604 6040 2.32k 2321 8.87 k 8871 34 k 3402
619 6190 2.37 k 2371 9.09 k 9091 34.8 k 3482
634 6340 2.43 k 2431 9.31k 9311 35.7 k 3572
649 6490 2.49 k 2491 9.53 k 9531 36.5 k 3652
665 6650 2.55 k 2551 9.76 k 9761 37.4 k 3742
681 6810 2.61k 2611 10 k 1002 38.3k 3832
698 6980 2.67 k 2671 10.2 k 1022 39.2k 3922
715 7150 2.74 k 2741 10.5 k 1052 40.2 k 4022
732 7320 2.8k 2801 10.7 k 1072 41.2 k 4122
750 7500 2.87 k 2871 11 k 1102 42.2 k 4222
768 7680 2.94 k 2941 11.3 k 1132 43.2 k 4322
787 7870 3.01 k 3011 11.5k 1152 44.2 k 4422
806 8060 3.09 k 3091 11.8 k 1182 45.3 k 4532

- Tolerance D: £0.5%, F: 1%, J: £5%
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List of Nominal Resistance Values Application Note

4. List of nominal resistance values: 1Q to 10 MQ (E96 series), continued

Resistance Resistance Resistance Resistance
Q] IEC Code ] IEC Code [ IEC Code ] IEC Code
4 digits 4 digits 4 digits 4 digits
£96 D, F 96 D, F £96 D, F £96 D, F
46.4 k 4642 178 k 1783 681 k 6813 2.61 M 2614
475k 4752 182 k 1823 698 k 6983 2.67M 2674
48.7 k 4872 187 k 1873 715 k 7153 2.74 M 2744
49.9 k 4992 191 k 1913 732 k 7323 2.8 M 2804
51.1k 5112 196 k 1963 750 k 7503 2.87 M 2874
52.3k 5232 200 k 2003 768 k 7683 2.94 M 2944
53.6 k 5362 205 k 2053 787 k 7873 3.01 M 3014
54.9 k 5492 210 k 2103 806 k 8063 3.09 M 3094
56.2 k 5622 215 k 2153 825 k 8253 3.16 M 3164
57.6 k 5762 221k 2213 845 k 8453 3.24 M 3244
59 k 5902 226 k 2263 866 k 8663 3.32 M 3324
60.4 k 6042 232 k 2323 887 k 8873 3.4 M 3404
61.9 k 6192 237 k 2373 909 k 9093 3.48 M 3484
63.4 k 6342 243 k 2433 931 k 9313 3.57M 3574
64.9 k 6492 249 k 2493 953 k 9533 3.656 M 3654
66.5 k 6652 255 k 2553 976 k 9763 3.74 M 3744
68.1 k 6812 261 k 2613 1M 1004 3.83 M 3834
69.8 k 6982 267 k 2673 1.02 M 1024 3.92M 3924
715k 7152 274 k 2743 1.05M 1054 4.02 M 4024
73.2k 7322 280 k 2803 1.07 M 1074 4.12 M 4124
75 k 7502 287 k 2873 1.1M 1104 4.22 M 4224
76.8 k 7682 294 k 2943 1.13 M 1134 4.32 M 4324
78.7 k 7872 301 k 3013 1.15M 1154 442 M 4424
80.6 k 8062 309 k 3093 1.18 M 1184 453 M 4534
82.5k 8252 316 k 3163 1.21 M 1214 4.64 M 4644
84.5k 8452 324 k 3243 1.24 M 1244 475 M 4754
86.6 k 8662 332 k 3323 1.27 M 1274 4.87 M 4874
88.7 k 8872 340 k 3403 1.3 M 1304 499 M 4994
90.9 k 9092 348 k 3483 1.33 M 1334 511 M 5114
93.1k 9312 357 k 3573 1.37 M 1374 5.23 M 5234
95.3 k 9532 365 k 3653 1.4 M 1404 5.36 M 5364
97.6 k 9762 374 k 3743 1.43 M 1434 549 M 5494
100 k 1003 383 k 3833 1.47 M 1474 5.62 M 5624
102 k 1023 392 k 3923 1.5M 1504 576 M 5764
105 k 1053 402 k 4023 1.54 M 1544 59M 5904
107 k 1073 412 k 4123 1.58 M 1584 6.04 M 6044
110 k 1103 422 k 4223 1.62 M 1624 6.19 M 6194
113 k 1133 432 k 4323 1.65 M 1654 6.34 M 6344
115 k 1153 442 k 4423 1.69 M 1694 6.49 M 6494
118 k 1183 453 k 4533 1.74 M 1744 6.65 M 6654
121 k 1213 464 k 4643 1.78 M 1784 6.81 M 6814
124 k 1243 475 k 4753 1.82 M 1824 6.98 M 6984
127 k 1273 487 k 4873 1.87 M 1874 7.15M 7154
130 k 1303 499 k 4993 1.91 M 1914 7.32 M 7324
133 k 1333 511 k 5113 1.96 M 1964 7.5M 7504
137 k 1373 523 k 5233 2M 2004 7.68 M 7684
140 k 1403 536 k 5363 2.05 M 2054 7.87 M 7874
143 k 1433 549 k 5493 21M 2104 8.06 M 8064
147 k 1473 562 k 5623 2.15M 2154 8.25 M 8254
150 k 1503 576 k 5763 221 M 2214 8.45 M 8454
154 k 1543 590 k 5903 2.26 M 2264 8.66 M 8664
158 k 1583 604 k 6043 2.32 M 2324 8.87 M 8874
162 k 1623 619 k 6193 2.37TM 2374 9.09 M 9094
165 k 1653 634 k 6343 243 M 2434 9.31 M 9314
169 k 1693 649 k 6493 249 M 2494 9.53 M 9534
174 k 1743 665 k 6653 255 M 2554 9.76 M 9764
10 M 1005
- Tolerance D: +0.5%, F: +1%, J: #5%
© 2024 ROHM Co., Ltd. No. 67ANO61E Rev.001
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5. Standards overview
5-1. E series

The international standard IEC 60063 specifies series of
preferable numbers for resistor values. The E series have a
certain number (r) of numerical values every 10" (nth power of
10) and are represented as “Er” based on the number of
numerical values. r is determined from a formula, r = 3 x 2,
where i is an integer (0, 1, 2, 3, 4, 5, or 6). Based on this
calculation, ris 3, 6, 12, 24, 48, 96, or 192. For example, if the
series has 24 numerical values every 10" (10 or more and less
than 100), it is referred to as “E24”. The E3, E6, E12, E24, E48,

E96, and E192 series are commonly used.

5-2. Number series

Table 1 shows the E3, E6, E12, and E24 series with two
significant figures. Table 2 shows the E48, E96, and E192
series with three significant figures. The values in the number
series are the product of the table values multiplied by 10" (n

is an integer).

Each numerical series is a geometric progression consisting
of theoretical values determined with the applicable formula

shown in Table 3 rounded to two or three significant figures.

A geometric progression is a number series in which the ratio
between two neighboring terms is common. When the
progression is displayed on a logarithmic scale as shown in
Figure 1, the values should be equally spaced in a theoretical
calculation. However, there are errors due to rounding. In this
figure, the EB6 series is shown as an example so that the equal

spaces are easily visible.

For the numerical series with two significant figures (Table 1),
the values in the E12 series match every other value in the
E24 series. Similarly, the values in E6 match every other value

in E12 and the values in E3 match every other value in E6.

Also for the number series with three significant figures (Table
2), the values in the E96 series match every other value in the
E192 series. Similarly, the values in E48 match every other

value in E96.

Theoretical numbers
10.00 14.68 2154 31.62 46.42 68.13 100

E6 Series
10 15 22 33 47 68 100
® ° ° ° ° ° ®
10 20 30 40 50 70 100

Number series

Figure 1. Equally spaced values of geometrical progression

displayed on logarithmic scale for E6 series

Table 1. Number series with two significant figures

The resistor values are the product of the table values
multiplied by 10" (n is an integer).

E3 E6 E12 E24
10 10 10 10
11

12 12

13

15 15 15

16

18 18

20

22 22 22 22
24

27 27

30

33 33 33

36

39 39

43

47 47 47 47
51

56 56

62

68 68 68

75

82 82

91
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Table 2. Number series with three significant figures

The resistor values are the product of the table values multiplied by 10" (n is an integer).

E48 | E96 | E192 E48 | E96 | E192 E48 | E96 | E192 E48 | E96 | E192
100 | 100 | 100 178 | 178 | 178 316 | 316 | 316 562 | 562 | 562
101 180 320 569

102 | 102 182 | 182 324 | 324 576 | 576
104 184 328 583

105 | 105 | 105 187 | 187 | 187 332 | 332 | 332 590 | 590 | 590
106 189 336 597

107 | 107 191 | 191 340 | 340 604 | 604

109 193 344 612

110 | 110 | 110 196 | 196 | 196 348 | 348 | 348 619 | 619 | 619
111 198 352 626

113 | 113 200 | 200 357 | 357 634 | 634
114 203 361 642

115 | 115 | 115 205 | 205 | 205 365 | 365 | 365 649 | 649 | 649
117 208 370 657

118 | 118 210 | 210 374 | 374 665 | 665

120 213 379 673

121 | 121 | 121 215 | 215 | 215 383 | 383 | 383 681 | 681 | 681
123 218 388 690

124 | 124 221 | 221 392 | 392 698 | 698

126 223 397 706

127 | 127 | 127 226 | 226 | 226 402 | 402 | 402 715 | 715 | 715
129 229 407 723

130 | 130 232 | 232 412 | 412 732 | 732

132 234 417 741

133 | 133 | 133 237 | 237 | 237 422 | 422 | 422 750 | 750 | 750
135 240 427 759

137 | 137 243 | 243 432 | 432 768 | 768

138 246 437 77

140 | 140 | 140 249 | 249 | 249 442 | 442 | 442 787 | 787 | 787
142 252 427 796

143 | 143 255 | 255 453 | 453 806 | 806

145 258 459 816

147 | 147 | 147 261 | 261 | 261 464 | 464 | 464 825 | 825 | 825
149 264 470 835

150 | 150 267 | 267 475 | 475 845 | 845

152 271 481 856

154 | 154 | 154 274 | 274 | 274 487 | 487 | 487 866 | 866 | 866
156 277 493 876

158 | 158 280 | 280 499 | 499 887 | 887

160 284 505 989

162 | 162 | 162 287 | 287 | 287 511 | 511 | 511 909 | 909 | 909
164 291 517 920

165 | 165 294 | 294 523 | 523 931 | 931

167 298 530 942

169 | 169 | 169 301 | 301 | 301 536 | 536 | 536 953 | 953 | 953
172 305 542 965

174 | 174 309 | 309 549 | 549 976 | 976

176 312 556 988
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Table 4 shows the calculation result for the values in the E24
series using the formula and significant figures in Table 3 as a
condition. The values in the range from 27 to 47 and the value
of 82 deviate from the mathematical rule. However, the
number series was established (and commonly used) before
1952, when the first edition of this international standard was
issued. Therefore, the existing number series have been
employed rather than theoretically calculated values because
correction of the values is inappropriate considering the

historical background.

Table 3. Theoretical calculation and significant figures for E
series

E series HiEErEfieE) Progre_ssmn Significant numerals
numbers ratio
E3 (¥10)" | 2154
E6 (¥10)" 1468  |values rounded to two
E12 (Wﬁ)n 1.212 |significant figures
E24 | (*W10)" | 1.101
E48 (‘¥10)" | 1.049
96 I\ Values rounded to three
E96 (m)n 1.024 significant figures
E192 (*¥10) 1.012

n is an integer.

Table 4. Comparison of numerical series table and theoretical
calculation for E24 series

Theoretical | 2 significant
E24
numbers numerals

10 10.000 10
11 11.007 11
12 12.115 12
13 13.335 13
15 14.678 15
16 16.156 16
18 17.783 18
20 19.573 20
22 21.544 22
24 23.714 24
27 26.102 26
30 28.730 29
33 31.623 32
36 34.807 35
39 38.312 38
43 42.170 42
47 46.416 46
51 51.090 51
56 56.234 56
62 61.897 62
68 68.129 68
75 74.989 75
82 82.540 83
91 90.852 91

5-3. Marking codes

The international standard IEC 60062 specifies the following
three systems as marking codes for resistors. Among them,
the second and third system are employed for ROHM's chip

resistors.
5-3-1. RKM code system

In this code system, resistor values are expressed in units
of ohms (Q) with powers of 10, where 103, 1, 103, 10°, and
10° are represented by the character codes L, R, K, M, and

G (always uppercase), respectively. A marking example is

shown in Table 5.

Table 5. Marking example of RKM code system

Resistance Canle Resistance —
System 1| Sy stem 2 System 1| System 2
0.1 mQ L10| L100 100 kQ 100K| 100K
0.12 mQ L12| L120 120 kQ 120K| 120K
0.127 mQ L127| L127 127 kQ 127K| 127K
1 mQ 1L0| 1LO0O 1 MQ 1M0| 1MOO
1.2mQ 1L2| 1L20 1.2 MQ 1M2| 1M20
1.27 mQ 1L27| 1L27 1.27 MQ 1IM27( 1M27
10 mQ 10L| 10LO0 10 MQ 10M| 10MO
12 mQ 12L| 12L0 12 MQ 12M| 12MO
12.7 mQ 12L7| 1217 12.7 MQ 12M7| 12M7
0.1Q R10| R100 100 MQ 100M( 100M
0.12Q R12| R120 120 MQ 120M( 120M
0.127 Q R127| R127 127 MQ 127M| 127M
10 1RO| 1ROO 1GQ 1GO| 1G00
1.2Q 1R2| 1R20 1.2GQ 1G2| 1G20
1.27 Q 1R27| 1R27 1.27 GQ 1G27| 1G27
10Q 10R| 10RO 10 GQ 10G| 10GO
120 12R| 12RO 12 GQ 12G| 12G0
12.7 Q 12R7| 12R7 12.7 GQ 12G7| 12G7
100 Q 100R| 100R 10 GQ 10G| 10GO
120 Q 120R| 120R 12 GQ 12G| 12G0
127 Q 127R| 127R 12.7 GQ 12G7| 12G7
1kQ 1K0| 1KO0O0 100 GQ 100G| 100G
1.2kQ 1K2| 1K20 120 GQ 120G| 120G
1.27 kKQ 1K27| 1K27 127 GQ 127G| 127G
10 kQ 10K| 10KO
12 kQ 12K| 12KO0
12.7 kKQ 12K7| 12K7

System 1: The length of marking codes depends on the
number of significant figures of the resistor

values.

System 2: Fixed length RKM code system with the length
fixed at four characters.
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5-3-2. Three-character code system

Resistor values expressed in units of ohms (Q) are
represented with three-character codes as shown in Table
6. Since resistor values are represented with two significant
figures, the three-character code system is applicable to the
E3, E6, E12, and E24 series only.

Table 6. Three-character code system for resistor values

Resistance Code Example

0.1mQ to 0.91 mQ| L10 to L91 | 0.12mQ — L12
1mQ to 9.1 mQ | 1L0 to 9L1 1.2mQ — 112
10mQ to 919 mQ | 10L to 91L 12mQ — 12L
0.1Q to 0.91Q | R10 to R91 0.12Q — R12
10 to 910 1RO to 9R1 120 — 1R2
10Q to 91Q 100 to 910 12 Q= 12x10°Q — 120
100Q to 910Q | 101 to 911 | 120Q= 12x10'Q — 121
1kQ to 9.1kQ | 102 to 912 | 1.2kQ = 12x10* Q — 122
10kQ to 91kQ 103 to 913 12 kQ = 12x10° Q — 123
100 kQ to 910kQ | 104 to 914 | 120 kQ = 12x10* Q — 124
1MQ to 9.1 MQ | 105 to 915 | 1.2MQ = 12x10° Q — 125
10MQ to 91 MQ | 106 to 916 | 12 MQ= 12x10°Q — 126
100 MQ to 910 MQ [ 107 to 917 | 120 MQ = 12x10" Q — 127
1GQ to 9.1GQ | 108 to 918 | 1.2GQ = 12x10° Q — 128
10GQ to 91GQ | 109 to 919 | 12GQ = 12x10° Q — 129

- Thefirst two digits represent significant figures. The last
digit represents the exponent of the power of 10
following the significant figures.

- For the resistor values of less than 10Q, L and R
represent the decimal point and all numbers are
considered significant figures. In addition, L represents

the mQ unit.

References

[1] IEC 60062 Edition 6.0 2016-07, Marking codes for resistors and

5-3-3. Four-character code system

Resistor values expressed in units of ohms (Q) are
represented with four-character codes as shown in Table 7.
Since resistor values are represented with three significant
figures, the four-character code system is applicable to the
E48, E96, and E192 series.

Table 7. Four-character code system for resistor values

Resistance Code Example

0.1 mQ to 0.988 MQ | L100 to L988 | 0.127 mQ — L127

1TmQ to 9.88 mQ | 1L00 to 9L88 1.27 mQ — 1L27

10 mQ to 98.8 mQ | 10LO to 98L8 12.7mQ — 1217

0.1 Q to 0.988 Q R100 to R988 0.127 Q — R127

1Qto 9.88Q 1R00 to 9R88 1.27 Q — 1R27

10Q to 98.8 Q 10RO to 98R8 12.7 Q — 12R7

100 Q to 988 Q 1000 to 9880 127 Q = 127x10° Q — 1270

1kQ to 9.88 kQ 1001 to 9881 | 1.27 kQ = 127x10" Q — 1271

10 kQ to 98.8 kQ 1002 to 9882 | 12.7 kQ = 127x10* Q — 1272

100 kQ to 988 kQ 1003 to 9883 | 127 kQ = 127x10° Q — 1273

1MQ to 9.88 MQ | 1004 to 9884 | 1.27 MQ = 127x10* Q — 1274

10 MQ to 98.8 MQ | 1005 to 9885 | 12.7 MQ = 127x10° Q — 1275

100 MQ to 988 MQ 1006 to 9886 | 127 MQ = 127x10° Q — 1276

1GQ to 9.88 GQ | 1007 to 9887 | 1.27 GQ = 127x10" Q — 1277

10 GQ to 98.8 GQ | 1008 to 9888 |12.7 GQ = 127x10° Q — 1278

100 GQ to 988 GQ 1009 to 9889 | 127 GQ = 127x10° Q — 1279

- The first three digits represent significant figures. The
last digit represents the exponent of the power of 10

following the significant figures.

- For the resistor values of less than 100Q, L and R
represent the decimal point and all numbers are
considered significant figures. In addition, L represents

the mQ unit.

capacitors

[2] IEC 60063 Edition 3.0 2015-03, Preferred number series for resistors and capacitors
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
© 2023 ROHM Co., Ltd. All rights reserved. R2043A
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