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ALPHA-NUMERIC PRODUCT INDEX

Itis the intention of Ferranti to phase out voltage
downgrades from its MOSFET range. Support will
be given to all existing design-ins. In the interim,
parts lists should be updated to include the prime
types. The following product listing, indicating

A-1

the devices to refer to, has been generated to assist

in this task.

NB Ferranti are not withdrawing any products
merely offering a better device without any
cost penalty.






PRODUCT INDEX

Previous ISelection|Data sheet Previous |Selection[Data sheet
part No. Refer to  [table No.| page No. part No. Refer to [table No.| page No.
BS107P BS107P 1 G-3 ZVNO124A |[ZVNO124A 1 G-119
BS107PT  |BS107PT 1 G-11 ZVNO124B |ZVNO124B 1 G-119
BS170F BS170F 4 G-19 ZVNO124L |ZVNO124L 1 G-119
BS170P BS170P 1 G-19
BS250F BS250F 4 G-27 ZVNO530A |ZVNO535A 1 G-127
BS250P BS250P 2 G-35 ZVNO530B |ZVN2535B 1 G-197
ZVNO530L |ZVN2535L 1 G-197
IRFZ20 IRFZ20 6 G-43
IRFZ22 IRFZ22 6 G-43 ZVNO535A |ZVNO535A 1 G-127
ZVNO535B |ZVN2535B 1 G-197
IREZ39  |IRFZ30 6 Gas ZVNO535L |ZVN2535L | 1 | G-197
. ZVNO540A |ZVNO540A 1 G-135
ey |jRes20 & | Sad ZVNO540B |ZVNO540B | 1 | G-135
IRF522 IRF522 6 G-49 ZVNO540L |ZVNO540L 1 G-135
IRF523 IRF523 -49
6 6 ZVNO545A |ZVNO545A 1 G-137
IRF530 IRF530 6 G-58 ZVNO545B |ZVNO5458 1 G-137
IRF531 IRF531 6 G-58 ZVNO545L |ZVNO545L 1 G-137
IRF532 IRF532 6 G-58
IRF533 IRF533 6 G-58 ZVN1306A |ZVN3310A 1 G-237
ZVN1306B |ZVN3310B 1 G-237
IRF620 IRF620 6 G-67 ZVN1306F |ZVN3310F 4 G-237
IRF621 IRF621 6 G-67
IRF622 IRF622 6 G-67 ZVN1308A |ZVN3310A 1 G-237
IRF623 IRF623 6 G-67 ZVN1308B |ZVN3310B 1 G-237
N1 4 -
IRE630 IRE630 6 6.76 ZVN1308F |ZVN3310F G-237
IRF631 IRF631 6 G-76 .
IRFe32 IRFe32 o ase ZVN1320A |ZVN3320A 1 G-245
ZVN1320B |ZVN3320B 1 G-245
IRF633 IRF633 6 G-76 ZVN1320F |ZVN3320F 4 G-245
VN10LF VN10LF 4 G-85
VN1OLP VN10LP 1 G.85 ZVN1404A |ZVN1409A 1 G-139
ZVNL120A |ZVNL120A 3 G-93 ZVN1406A |ZVN1409A 1 G-139
ZVNL535A |ZVNL535A 3 G-101
ZVN1408A |ZVN1409A 1 G-139
ZVNO102A |ZVN2106A 1 G-147
ZVNO102B |ZVN2106B 1 G-147 ZVN1409A |ZVN1409A 1 G-139
ZVNO102L [ZVN2106L 1 G-147
ZVN2104A |ZVN2106A 1 G-147
ZVNO104A |ZVN2110A 1 G-155 ZVN2104B |ZVN2106B 1 G-147
ZVNO106A |ZVN2110A | 1 | G-155 ZUN2104L |ZUN2106L | 1 | G-147
ZVNO106B |ZVN2110B 1 G-155
ZVN2106A |ZVN2106A 1 G-147
ZVNO106L |ZVN2110L 1 G-155 ZVN21068 |ZVN21068 1 G147
ZVNO108A [ZVN2110A | 1 | G-155 ZVN2106L |ZVN2106L | 1 | G-147
JVNotoaL |zvNz11ob | 1 | Gase | [avnarioa [zvnarioa | 1 | Gass
ZVN2110B |ZVN2110B 1 G-155
ZVNO117TA [ZVNO117TA| 1 G-103 ZVN2110L |ZVN2110L 1 G-155
ZVNO120A |ZVNO120A 1 G-111 ZVN2117A |ZVN2120A 1 G-163
ZVNO120B |ZVN0O120B 1 G-111 ZVN2117B |ZVN2120B 1 G-163
ZVNO120L |ZVNO120L 1 G-111 ZVN2117L |ZVN2120L 1 G-163
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PRODUCT INDEX

Previous ion[Data sheet Previous [Selection|Data sheet
part No. Refer to |table No.| page No. part No. Refer to  [table No.| page No.
ZVN2120A |ZVN2120A 1 G-163 ZVN3320A |ZVN3320A 1 G-245
ZVN2120B |ZVN21208 1 G-163 ZVN3320B |ZVN3320B 1 G-245
ZVN2120L [ZVN2120L 1 G-163 ZVN3320F |ZVN3320F 4 G-245
ZVN2202B |ZVN2206B 5 G-171 ZVN4106F |ZVN4106F 4 G-247
ZVN2202L [ZVN2206L 5 G171
ZVN4206A |ZVN4206A 1 G-249
ZVN2204B |ZVN2206B 5 G-171
ZVN2204L |ZVN2206L 5 G-171 ZVPO102A |ZVP2106A 2 8_279
ZVPO102B |ZVP2106B 2 -279
ZVN2206B |ZVN2206B 5 G-171 )
TVNSZ06L | SYN2206E 5 o1 ZVPO102L |ZVP2106L 2 G-279
zvasoms [zwazios | 5 | cure | (BSOS zvezion | 2| o2
ZVN2208L |ZVN2210L 5 G-179 :
ZVPO106L |ZVP2110L 2 G-287
ZVN2210B |ZVN22108B 5 G-179
) ZVPO108A |ZVP2110A 2 G-287
ZVN2210L [2VN2210L 5 G-179 ZVPO1088 | 2vPa1108 2 a58s
ZVN2215B |ZVN2220B 5 G-187 ZvPO108L |ZVP2110L 2 G-287
ZVN2215L |ZVN2220L 5 G-187
ZVPO120A |ZVPO120A 2 G-251
ZVN2220B |ZVN2220B 5 G-187 ZVP0120B |ZVP0O120B 2 G-251
ZVN2220L [ZVN2220L 5 G-187 ZVPO120L |ZVPO120L 2 G-251
ZVN2224B |ZVN22248B 5 G-195 ZVPO530A |ZVPO535A 2 G-259
ZVN2224L |2VN2224L 5 G-195 ZVP0530B |ZVPO535B 2 G-259
ZVPO530L |ZVPO535L 2 G-259
ZVN2535A |ZVN2535A 1 G-197
ZVN2535B |ZVN2535B 1 G-197 ZVPO535A |ZVPO535A 2 G-259
ZVN2535L |ZVN2535L 1 G-197 ZVP0535B |ZVP05358 2 G-259
ZVPO535L |ZVPO535L 2 G-259
ZVN3206L |ZVN3206L 6 G-205
ZVPO540A |ZVP0540A 2 G-267
ZVN3210L  |ZVN3210L 6 G-213 ZVP0540B |ZVP0540B 2 G-267
ZVN3220L |ZVN3220L 6 G-221 ZVPO540L | ZVPOS40L 2 G-267
ZVN3302A |2VN3306A 1 G-229 ZVP0545A |ZVP0545A 2 G-269
ZVP05458 |ZVP0545B 2 G-269
ZVN3302B |ZVN33068 1 G-229 ZVPOB4SL | ZVPOBABL 2 G.269
ZVN3302F [ZVN3306F 4 G-229
X ZVP1306A |ZVP3310A 2 G-335
7VN33048 |sVN3s0eB | 1 | Gaz9 | |[2vP13oeB |2ve33ioe | 2 | G335
ZVN3304F |ZVN3306F | 4 | G-229 ZVP1306F |ZVP3310F | 4 | G-335
ZVN3306A |ZVN3306A 1 G-229 ZVP1308A |ZVP3310A 2 G-335
ZVN3306B |ZVN3306B 1 G-229 ZVvP13088 |ZVP33108 2 G-335
ZVN3306F |ZVN3306F 4 G-229 ZVP1308F |ZVP3310F 4 G-335
ZVN3310A |ZVN3310A 1 G-237 ZVP1320A (ZVP1320A 2 G-271
ZVN3310B |ZVN3310B 1 G-237 ZVP1320B |ZVP1320B 2 G-271
ZVN3310F [ZVN3310F 4 G-237 ZVP1320F |ZVP1320F 4 G-271
ZVN3315A |ZVN3320A 1 G-245 ZVP2104A |ZVP2106A 2 G-279
ZVN3315B |ZVN3320B 1 G-245 ZVP2104B |ZVP2106B 2 G-279
ZVN3315F |ZVN3320F 4 G-245 ZvP2104L |ZVP2106L 2 G-279




PRODUCT INDEX

Previous ection|Data sheet Previous [Selection|Data sheet
part No. Refer to  [table No.| page No. part No. Refer to [table No.| page No.
ZVP2106A (ZVP2106A 2 G-279 ZVP2215B (ZVP2220B 5 G-319
ZVP2106B |ZVP2106B 2 G-279 ZVP2215L [ZVP2220L 5 G-319
ZVP2106L |ZVP2106L 2 G-279
ZVP2220B |ZVP2220B 5 G-319
ZVP2110A |ZVP2110A 2 G-287 ZVP2220L |ZVP2220L 5 G-319
ZVP2110B |ZVP2110B 2 G-287
ZVP2110L |{ZVP2110L 2 G-287 ZVP3302A |ZVP3306A 2 G-327
ZVP3302B |ZVP3306B 2 G-327
ZVP2120A |ZVP2120A 2 G-295 ZVP3302F |ZVP3306F 4 G-327
ZVP2120B |ZVP2120B 2 G-295
ZVP2120L |ZVP2120L 2 G-295 ZVP3304A (ZVP3306A 2 G-327
ZVP3304B (ZVP3306B 2 G-327
ZVP2202B |ZVP2206B 5 G-303 ZVP3304F |ZVP3306F 4 G-327
ZVP2202L |ZVP2206L 5 G-303
ZVP3306A |[ZVP3306A 2 G-327
ZVP2204B |2VP2206B 5 G-303 ZVP3306B {ZVvP3306B 2 G-327
2ZVP2204L |ZVP2206L 5 G-303 ZVP3306F |Z2VP3306F 4 G-327
ZVP2206B |ZVP2206B 5 G-303 ZVP3310A |ZVP3310A 2 G-335
ZVP2206L |ZVP2206L 5 G-303 ZVP3310B |ZVP33108B 2 G-335
ZVP3310F |ZVP3310F 4 G-335
ZVP2208B |ZVP2210B 5 G-311
ZVP2208L |ZVP2210L 5 G-311 ZVP3315A (ZVP1320A 2 G-271
ZVP3315B |ZVP1320B 2 G-271
ZVP2210B |ZVP2210B 5 G-311 ZVP3315F |ZVP1320F 4 G-271
ZVP2210L |ZVP2210L 5 G-311
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CROSS REFERENCE

Ferranti Data Ferranti Data
Competitor suggested sheet Competitor suggested sheet
part No. replacement page No. part No. replacement page No.
BSR64 VN10LP G-85 D8O0AK1 ZVN2106A G-147
BSR65 VN10LP G-85 D80AK2 ZVN2106A G-147
BSR66 ZVN2106A G-147
BSR67 ZVN2110A G-155 K1 IRF521 G-49
BSR70 ZVNL120A G-93 832&2 IRF521 G-49
BSR72 ZVNL120A G-93 D84CL1 IRF520 G-49
BSR76 ZVNL120A G-93 D84CL2 IRF520 G-49
BSR78 ZVP2106A G-279
BSRB1 JN2106L | G147 | |Dsscmi | imeet G-67
BSR82 ZVN2110L G-165 D84CM2 IRF621 G-67
D84CN1 IRF620 G-67
BSS87 ZVN2120AM1 | G-163 D84CN2 IRF620 G-67
ngss ZVN2120A G-163
BSS89 ZVN2120A G-163 D84DK1 ZVN3210L G-213
BSS91 ZVN21208B G-163 D84DK2 ZVN3210L G-213
BSS92 ZVP2120A G-295 D84DL1 ZVN3210L G-213
BSS95 ZVN2224L G-195 D84DL2 ZVN3210L G-213
BSS97 ZVN2220L G-187
BSS100 ZVN2110A G-155
BSS110 Zvh2106A G-279 D84DN 1 ZVN3220L G-221
BSS123 ZVN3310F G-237 D84DN2 ZVN3220L G-221
BS107 BS107P G-3
BS107A ZVNL120A G-93 IRFF110 ZVN2210B G-179
BS108 ZVNL120A G-93 IRFF111 ZVN22068B G-171
IRFF112 ZVN2210B G-179
BS170 BS170P G-19
BS250 BS250P G35 IRFF113 ZVN2206B G-171
BST70A ZVN2110A G-155 IRFF210 ZVN2220B G-187
BST72A ZVN3310A G-237 IRFF211 ZVN2220B G-187
BST74A ZVN2120A G-163 IRFF212 ZVN2220B G-187
BST76A ZVN2120A G-163 IRFF213 ZVN2220B G-187
BST80 ZVN2110AM1 | G-155
BST82 ZVN3310F G-237
IRFF9110 ZVP2210B G-311
gg{gg gmg} ggﬁm g] gg IRFF9111 ZVP2206B G-303
BST90 VN1 08 o158 IRFF9112 ZVP2210B G-311
- IRFF9113 ZVP2206B G-303
BST97 ZVN21208B G-163
BST100 ZVP2106A G-279
B 1 ZVP2106A G-279 IRFZ20 IRFZ20 G-43
ST110 2106 IRFZ22 IRFZ22 G-43
BUZ10 ZVN3206L G-205 IRFZ30 IRFZ30 G-46
BUZ10A ZVN3206L G-205 IRFF32 IRFZ32 G-46
BUZ11 IRFZ30 G-46
BUZ11A IRFZ30 G.46 IRF510 ZVN2210L G-179
BUZ20 ZVN3210L G-213 IRF511 ZVN2206L G-171
BUZ32 ZVN3220L G;221 IRF512 ZVN2210L G-179
BUZ71 IRFZ20 G-43 IRF513 ZVN2206L G-171
BUZ71A IRFZ22 G-43
BUZ72 ZVN3210L G-213 IRF520 IRF520 G-49
BUZ72A ZVN3210L G-213 IRF521 IRF521 G-49
BUZ73 ZVN3220L G-221 IRF522 IRF522 G-49
BUZ73A ZVN3220L G-221 IRF523 IRF523 G-49

B-3




CROSS REFERENCE

Ferranti Data Ferranti Data
Competitor suggested sheet Competitor suggested sheet
part No. replacement page No. part No. replacement page No.
IRF530 IRF530 G-58 MTPSNO8 IRF520 G-49
IRF531 IRF531 G-58 MTP8N10 IRF520 G-49
IRF532 IRF532 G-58 MTP8N18 ZVN3220L G-221
IRF533 IRF533 G-58 MTP8N20 ZVN3220L G-221
IRF610 ZVN2220L G-187 MTP10ONO5 | IRF520 G-49
IRF611 ZVN2220L G-187 MTP10ONO6 | IRF520 G-49
IRF612 ZVN2220L G-187 MTP10NO8 | IRF520 G-49
IRF613 ZVN2220L G-187 MTP1ON10 | IRF520 G-49
67 MTP12NO5 | ZVN3206L G-205
:Eﬁgg? :Sigg? 8_27 MTP12NO6 | ZVN3206L G-205
IRF622 IRF622 G-67 MTP12NO8 | ZVN3210L G-213
IRF623 IRF623 G-67 MTP12N10 ZVN3210L G-213
: MTP15NO5 | ZVN3206L G-205
IRF630 IRF630 G-76
IRF631 IRF631 G.76 MTP15NO6 | ZVN3206L G-205
IRF632 IRF632 G-76
RFL1NO8 ZVN22108B G-179
IRF633 IRF633 G-76 RFLIN10 ZVN22108B G-179
IRF9510 ZVP2210L G-311 RFLIN12 ZVN22208 Gj‘ 87
RFLIN15 ZVN2220B G-187
IRF9511 ZVP2206L G-303 .
RFLIN18 ZVN22208B G-187
IRF9512 Zvh2210L G-311 RFL1N20 ZVN22208B G-187
IRF9513 ZVP2206L G-303
RFL1PO8 ZVP2210B G-179
MFE910 ZVN33068B G-229 RFL1P10 ZVP22108B G-179
MFE930 ZVN21068B G-147
MFE960 ZVN2106B G-147 RFL2NO5 ZVN2206B G-171
MFE990 ZVN21108B G-155 RFL2NO6 ZVN2206B G-171
MPF910 ZVN3306A G-229 RFP2NOS8 ZVN2210L G-179
MPF930 ZVN4206A G-249 RFP2N10 ZVN2210L G-179
MPF960 ZVN4206A G-249 RFP2N12 ZVN2220L G-187
MPF990 ZVN2110A G-155 RFP2N15 ZVN2220L G-187
RFP2N18 ZVN2220L G-187
MPF6660 ZVN2106A G-147 RFP2N20 ZVN2220L G-187
MPF6661 ZVN2110A G-155
RFP2PO8 ZVP2210L G-179
MPF9200 ZVN2120A G-163 RFP2P10 ZVP2210L G-179
MTP2N18 7V i RFP4NO5 ZVN2206L G-171
MTP2N20 ZVN2230L G187 RFPANOS ZVN2206L G-171
RFPSN18 ZVN3220L G-221
WIS | BN | gi3 | [N | Awason | o3
MTP5NO6 ZVN2206L G-171
RFP15N05 ZVN3206L G-205
MTP5N18 IRF620 G-67 RFP15N06 ZVN3206L G-205
MTP5N20 IRF620 G-67
RFP25N05 IRFZ32 G-46
MTP7N18 ZVN3220L G-221
MTP7N20 ZVN3220L G-221 TNO520N3 ZVNL120A G-93
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CROSS REFERENCE

Ferranti Data Ferranti Data
Competitor suggested sheet Competitor suggested sheet
part No. replacement page No. part No. replacement page No.
VNCO11B ZVN22068B G-171 VNO210N2 | ZVN2210B G-179
VNCO11D ZVN2206L G-171 VNO210N5 | ZVN2210L G-179
VN10KMA VN10LP G-85 VNO216N2 | ZVN2224B G-195
VN10KN3 VN10LP G-85 VNO216N3 | ZVNL120A G-93
xmgtEM m;gbg g-gg VNO216N5 | ZVN2224L G-195
VNO220N2 | ZVN2224B G-195
VN35AB ZVN21068B G-147 VNO220N3 ZVNL120A G-93
VN4OAD 2VN2106L 6.147 VNO220N5 | ZVN2224L G-195
VN4OAF ZVN2106A G-147 VNO300B ZVN21068B G-147
VN46AD ZVN2106L G-147 VNO300D ZVN2106L G-147
VN46AF ZVN2106A G-147 VNO300L ZVN4206A G-249
4206A -24
VN66AD ZVN2106L G-147 VNO300M ZVN4206 G-249
VNG66AF ZVN2106A G-147 ZVN3206L -205
VN6TAB | ZVN21068 | G147 VNO40ID | ZvNasoer | G208
VNG7AF ZVN2106A G-147 VNO535N2 | ZVN25358 G-197
VNBOAF ZUN2110A G156 VNO535N3 | ZVN2535A G-197
VN88BAD ZVN2110L G-155 i
VNBBAF | ZUN2110A | G-155 VNOSAON3 | ZvNOB4OA | G135
VN89AD ZVN2110L G-155
VNB9IAF ZVN2110A G-155 VNOB45N2 | ZVNO5458 G-137
VNSOAB 2VN2110B G-155 VNO545N3 | ZVNO545A G-137
VN99AB ZVN21108 G-155 VNO600D ZVN3206L G-205
VNO104N2 | ZVN2106B G-147 mgggéa %mgfggk gﬁg?
VNO104N3 | ZVN2106A G-147 VNOBOLL YN1OLP -85
VNO104N5 | ZVN2106L G-147
i VNO8OOD ZVN3210L G-213
VNO106N2 | ZVN2106B G-147 VNOSO1D SVN3210L as13
VNO106N3 | ZVN2106A G-147 NOSOSHM SVNT10A ates
VNO106N5 | ZVN2106L G-147 v Y -
VNO109N2 | ZVN2110B G-155 VN1000D ZVN3210L G-213
VNO109N3 | ZVN2110A G-155 VN1001D ZVN3210L G-213
VNO108NS | ZVN2110L G-185 VN1116N2 | ZVN2220B G-187
VNO116N2 | ZVN21208B G-163 VN1116N5 | ZVN2220L G-187
VNO116N3 | ZVN2120A G-163 VN1120N2 | ZVN2220B G-187
VNO116N5 | ZVN2120L G-163 VN1120N5 | ZVN2220L G-187
VNO120N2 ZVN2120B G-163 VN1204N5 ZVN3206L G-205
VNO120N3 | ZVN2120A G-163
VNO120N5 | ZVN2120L G-163 VN1206B ZVN21208B G-163
VN1206D ZVN2120L G-163
VNO204N2 | ZVN2206B G-171 VN1206L ZVNL120A G-93
VNO204N5 | ZVN2206L G-171 VN1206M ZVNL120A G-93
VN1206N5 | ZVN3206L G-205
VNO206N2 | ZVN2206B G-171
VNO206N3 | ZVN4206A G-249 VN1210M ZVN2120A G-163
VNO206N5 | ZVN2206L G-171 VN1210N5 | ZVN3210L G-213




CROSS REFERENCE

Ferranti Data Ferranti Data
Competitor suggested sheet Competitor suggested sheet
part No. replacement page No. part No. replacement page No
VN1216N5 | ZVN3220L G-221 VP0206N2 | ZVP2206B G-303
VN1220N5 | ZVN3220L G-221 VP0206N3 | ZVP2106A G-279
VPO206N5 | ZVP2206L G-303
VN1304N2 | ZVN33068B G-229
VN1304N3 | ZVN3306A G-229 VP0210N2 | ZVP2210B G-311
VN1306N2 | ZVN3306B G-229 VPO210N5 | ZVP2210L G-311
VNT306N3 | ZVN3306A 6-229 VPO216N2 | ZVP2220B G-319
VN1310N2 | ZVN3310B G-237 VPO216N5 | ZVP2220L G-319
VNT310N3 | ZVN3310A G-237 VPO220N2 | ZVP22208B G-319
VN1316N2 | ZVN3320B G-259 VPO220N5 | ZVP2220L G-319
VN1316N3 | ZVN3320A G-259 VPO3008B ZVP21068B 6-279
VN1320N2 | ZVN3320B G-259
VN1320N3 | ZVN3320A G-259 VPO300L ZVP2106A G-279
VPO300M ZVP2106A G-279
VN1706B ZVN21208 G-163 VPO535N2 | ZVPO535B G-259
VN1706D | ZVN2120L G193 VPO535N3 | ZVPO535A G-259
VN1706L ZVNL120A G-93
VN1706M ZVNL120A G-93 VPO540N2 ZVP05408 G-267
VN1710M ZVNL120A 6-93 VPO540N3 ZVPO540A G-267
VN1720M ZVNL120A G-93 VPO545N2 ZVP0545B G-269
VN2020L ZUN3320A G.245 VPO545N3 ZVPO545A G-269
VP0O808B ZVP2110B G-287
VN2222LL | VN1OLP G-85 VPOSOSL ZVP2110A G-287
VN2222LM | VN1OLP G-85 VPO808M ZVP2110A G-287
VN24068B ZVN2224B G-195 P .
VN2406D | ZVN222aL | G195 | |VpioosL | zve2110A | G.287
VN2406L ZVNL120A G-93 VP1008M ZVP2110A G-287
VN2406M ZVNL120A G-93
VP1304N2 | ZVP3306B G-327
VN2410M ZVNL120A G-93 VP1304N3 ZVP3306A G-327
VN2420L ZVNO120A G-111 VP1306N2 ZVP33068B G-327
VP0O104N2 | ZVP2106B G-279 VP1306N3 | ZVP3306A G-327
VPO104N3 ZVP2106A G-279 VP1310N2 ZVP3310B G-335
VPO104N5 ZVP2106L G-279 VP1310N3 ZVP3310A G-335
VPO106N2 ZVP2106B G-279 VP1316N2 | ZVP1320B G-271
VPO106N3 | ZVP2106A G-279 VP1316N3 | ZVP1320A G-271
VPO106N5 ZVP2106L G-279
VP1320N2 | ZVP1320B G-271
VPO109N2 ZVP2110B G-287 VP1320N3 ZVP1320A G-271
VPO109N3 | ZVP2110A G-287
VPO109N5 ZVP2110L G-287 2N6659 ZVN21068B G-147
2N6660 ZVN2106B G-147
VPO116N2 | ZVP2120B G-295 2N6661 ZVN2110B G-155
VPO116N3 | ZVP2120A G-295
VPO116N5 ZVP2120L G-295 2N6781 ZVN22068 G-171
2N6782 ZVN2210B G-179
VPO120N2 | ZVP2120B G-295 2N6783 ZVN2220B G-187
VPO120N3 | ZVP2120A G-295 2N6784 ZVN2220B G-187
VPO120N5 | ZVP2120L G-295
2N7000 ZVN3306A G-229
VPO204N2 | ZVP2206B G-303 2N7001 ZVN3320F G-245
VP0204N5 | ZVP2206L G-303 2N7002 ZVN3306F G-229
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Ferranti MOSFET Technology

Introduction

Ferranti MOSFET technology is amongst the world’s
most advanced. Its MOSFETs are enhancement
mode devices (normally off) especially suited to
a wide range of switching and amplifying applica-
tions where high gain, high frequency and fast
switching speed is desired. They combine the current
handling capabilities of bipolar transistors with
the high input impedance and negative temperature
coefficients of FETs.

Having considered the various MOSFET technologies
available (ie V groove, U groove, DMOS) Ferranti
has adopted a vertical DMOS structure. The
advantages of this structure over the others con-
sidered may be summarised as:

FERRANTI DMOS PROCESS

Taking an N-channel device as an example. An
N~ epitaxial layer is grown on an N* substrate.
Next a series of P~ body regions are diffused into
the epitaxial layer and a poly-silicon gate is embedded
in the silicon oxide insulating layer. Source and
gate metallisations are deposited on the top

Short channel lengths determined by an easily
controlled diffusion process for lower on-
resistance and increased current density.
Planar construction simplifies wafer fabrication
due to the elimination of etched grooves
Increased conductance per unit area
Improved high voltage capability

Both N and P-channel devices can be easily
fabricated

Compact metallisation for reduced chip size

An abundance of terms already exist for individual
manufacturers versions of the basic vertical DMOS
process eg. HEXFET® SIPMOS® TMOS® the main
differences being the geometry of the N-type and
P-type regions and the interconnections.
Vertical DMOS devices can be fabricated with either
an interdigitated or cell geometry.

surface of the dice and the drain contact made
to the bottom surface.

The vertical DMOS process may be considered
truly planar as both source and body regions are
diffused through a window opened in the poly-
silicon layer, without grooves of any kind.

SOURCE GATE

Aluminium

SOURCE

Poly-Silicon Gate

Silicon Oxide

o )

N epitaxial

N

%
Ty

N N* Source Region

i,

P type
Body Region

N* substrate

I

4
DRAIN

Cross-section of Ferranti vertical DMOS process

6922

Both N and P channel devices utilise the vertical
DMOS process. It should be realised, however,
that since the resistivity of P-type silicon is much
higher than that of an N-type silicon, a P-channel
device will require a larger active area to achieve

C-3

the same on-resistance and current rating. The
larger area will mean that parameters related to
die area will be different; preventing symmetry
in this respect.



Ferranti MOSFET Technology

PROCESS HIGHLIGHTS

® Poly-silicon gate process

® |on implantation

® Self-aligned gate

® Planar construction

® Compact geometries

c-4

The poly-silicon gate greatly reduces the possibility
of sodium-ion contamination in the gate oxide giving
high stability of threshold voltage.

The use of ion implantation gives stability in the
control of threshold voltages in manufacture.

The self-aligned DMOS process allows extremely
short channel lengths to be achieved, giving these
devices excellent linear transfer characteristics.

The vertical DMOS structure eliminates the need
for an isotropically etched V or U-grooves in the
surface of the device, giving improved performance
and higher voltages.

Compact transistor chip designs, utilising
interdigitated or cell structures optimised for low
on-resistance, low capacitance and fast switching
speed.
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SELECTION TABLES

TABLE 1 : N-CHANNEL SMALL SIGNAL MOSFETS

Part BVpss| b | lom Vasth) Rosion) Po | Package
number \ @ p Q @ lp Vgs

\ mA A | Min. [Max. [ mA [Max. | mA | V w
ZVNO545A* 450 90 0.6 1 3 1 50 100 | 10 0.7 E-line
ZVNO05458B 450 150 | 0.6 1 3 1 50 100 | 10 5 TO-39
ZVNO545L 450 150 | 0.6 1 3 1 50 100 | 10 20 TO-220
ZVNO540A* 400 90 0.6 1 3 1 50 100 | 10 0.7 E-line
ZVNO5408B 400 150 | 0.6 1 3 1 50 100 | 10 5 TO-39
ZVNO540L 400 150 | 0.6 1 3 1 50 100 | 10 20 TO-220
ZVN2535A 350 90 1 3 1 35 100 | 10 0.7 E-line
ZVN25358B 350 | 250 1 1 3 1 35 | 100 | 10 5 TO-39
ZVN2535L 350 | 250 1 1 3 1 35 | 100 | 10 20 TO-220
ZVNO535A* 350 90 0.6 1 3 1 50 100 | 10 0.7 E-line
ZVNO124A 240 160 2 1 3 1 16 | 2560 | 10 0.7 E-line
ZVNO124B 240 | 420 2 1 3 1 16 | 250 | 10 5 TO-39
ZVNO124L 240 500 2 1 3 1 16 250 | 10 20 TO-220
ZVN2120A 200 180 2 1 3 1 10 | 2650 | 10 0.7 E-line
ZVN2120B 200 | 460 2 1 3 1 10 | 2560 | 10 5 TO-39
ZVN2120L 200 500 2 1 3 1 10 | 260 | 10 20 TO-220
BS107P 200 120 2 - - - 23 25 (26| 0.5 E-line
BS107PT 200 120 2 - - - 28 20 |26 05 E-line
ZVNO120A 200 160 2 1 3 1 16 | 250 | 10 0.7 E-line
ZVNO120B 200 | 420 2 1 3 1 16 | 250 | 10 5 TO-39
ZVNO120L* 200 500 2 1 3 1 16 | 2560 | 10 20 TO-220
ZVN3320A 200 100 1 1 3 1 25 100 | 10 | 0.625 | E-line
ZVN33208 200 250 1 1 3 1 25 100 | 10 5 TO-39
ZVNO117TA 170 160 2 - - - 23 100 { 3.3 | 0.7 E-line
ZVN2110A* 100 320 6 0.8 24 1 4 1000| 10 0.7 E-line
ZVN2110B* 100 | 850 6 08| 24 1 4 |1000| 10 5 TO-39
ZVN2110L 100 | 1500 6 08| 24 1 4 |1000| 10 20 TO-220
ZVN3310A 100 200 2 0.8 | 24 1 10 500 | 10 | 0.625 | E-line
ZVN33108B 100 500 2 0.8 | 2.4 1 10 | 500 | 10 5 TO-39
ZVN1409A 90 10 {0.04( 08| 24 { 0.1 250 5 10 | 0.625 | E-line
ZVN4206A 60 600 8 1.3 3 1 1.6 | 500 | 5 0.7 E-line
ZVN2106A* 60 450 8 08| 24 1 2 1000( 10 0.7 E-line
ZVN2106B* 60 1200 8 0.8 | 2.4 1 2 1000| 10 5 TO-39
ZVN2106L 60 2000 8 08| 24 1 2 1000| 10 20 TO-220
ZVN3306A 60 270 3 0.8 | 2.4 1 5 500 | 10 | 0.625 | E-line
ZVN33068B 60 750 3 0.8 | 24 1 5 500 | 10 5 TO-39
VN10LP 60 270 3 08| 25 1 7.5 | 200 5 10.625 | E-line
BS170P 60 270 3 0.8 3 1 5 200 | 10 | 0.625 | E-line

*BS-CECC approved
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SELECTION TABLES

TABLE 2 : P-CHANNEL SMALL SIGNAL MOSFETS

Part BVpss| Ib | lom Vasith) Robsion) Pp | Package
number @ Ip Q @ lp Vgs

\") mA A Min. | Max. | mA | Max. | mA \ w
ZVP0O545A -450| -45|-0.4|-1.5/-45] -1 ]| 150 | -50|-10( 0.7 E-line
ZVP0545B -450)/-100|-0.4|-1.5/ -45| -1 | 1560 [ -50|-10| 5 TO-39
ZVP0545L -450|-100| -0.4|-1.5| -4.5| -1 | 150 | -50 |-10| 20 TO-220
ZVP0O540A -400| -45 | -0.4|-1.5|-45| -1 ] 160 | -50|-10] 0.7 E-line
ZVP0540B -400(-100| -0.4|-1.5| -45| -1 | 150 | -50|-10 5 TO-39
ZVP0540L -400|-100(-0.4]-1.5|-4.5| -1 | 160 | -50|-10| 20 TO-220
ZVP0O535A -350| -50 |-0.48/-1.5({ -4.5| -1 | 100 | -50|-10| 0.7 E-line
ZVP0535B -350(-120|-0.48/-1.5| -4.5| -1 | 100 | -50|-10 5 TO-39
ZVPO535L -350|-120(-0.48/-1.5| -4.5]| -1 | 100 | -50 |-10| 20 TO-220
ZVP2120A -200|-120(-1.2]-1.5| -3.5| -1 25 |-150|-10| 0.7 E-line
ZVP2120B -200|-300|-1.2|-1.5| -3.5| -1 25 |-150|-10 5 TO-39
ZVP2120L -200|-300|-1.2|-1.5|-3.5| -1 25 |-150/-10| 20 TO-220
ZVPO120A -200|-110f -1 |-1.5/-3.5| -1 32 |-125|-10| 0.7 E-line
ZVP0120B -200(|-250| -1 |-1.5|-3.5] -1 32 |-125|-10 5 TO-39
ZVPO120L -200(|-250| -1 |-1.5|-3.5| -1 32 |-125|{-10| 20 TO-220
ZVP1320A -200| -70 | -0.4|-1.5( -3.5| -1 80 -50|-10|0.625 | E-line
ZVP1320B -200|-100|-0.4|-1.56/-3.5| -1 | 80 | -50|-10( 5 TO-39
ZVP2110A* -100|-230( -3 |-1.5|-3.5| -1 8 -375(-10| 0.7 E-line
zZvpP21108* | -100|-600 -3 |-1.5|-3.5| -1 8 |-375/-10| 5 TO-39
ZVP2110L -100|-750| -3 |-1.5[-3.5| -1 8 -375|-10| 20 TO-220
ZVP3310A -100 | -140| -1.2]-1.5( -3.5| -1 20 |-150(-10|0.625 | E-line
ZVP3310B -100|-300| -1.2|-1.5| -3.5| -1 20 |-150|-10 5 TO-39
ZVP2106A* -60 (-280| -4 |[-1.5|-3.5| -1 5 -500|-10( 0.7 E-line
ZVP2106B* -60 |-760| -4 |-1.5/-3.5] -1 5 -500|-10 5 TO-39
ZVP2106L -60 (-1000, -4 [-1.5|-3.5] -1 5 -500{-10| 20 TO-220
ZVP3306A -60 [-160| -1.6(-1.5| -3.5| -1 14 |-200|-10| 0.625 | E-line
ZVP3306B -60 |-400|-1.6|-1.5| -3.5| -1 14 |-200|-10 5 TO-39
BS250P -45 (-230| -3 -1(-35] -1 14 |-200|{-10| 0.7 E-line
*BS-CECC approved

TABLE 3 : LOW THRESHOLD N-CHANNEL MOSFETS

Part BVpss| b | lom VaGsith Rosion) Po | Package
number \" @ Ip Q @ lp Vgs

v mA A Min. | Max. | mA | Max. | mA \ w
ZVNL535A 350 90 0.8 | 0.5 1.5 1 40 50 3 0.7 E-line
ZVNL120A 200 180 2 0.5 1.5 1 10 125 3 0.7 E-line
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SELECTION TABLES

TABLE 4 : SOT-23 MOSFETS

Part BVpss | Io | lom Vasith) Ros(onl Po | Package
number \ Ip Q @ lp Vegs marking
\ mA A | Min. | Max. | mA |Max. | mA | V mW
N-channel
ZVN3320F 200 60 1 1 3 1 25 [ 100 | 10 | 250 MU
ZVN3310F 100 | 100 2 08| 2.4 1 10 | 500 { 10 | 250 MF
ZVN4106F 60 200 3 1.3 3 1 2.5 | 500 | 10 | 250 Mz
ZVN3306F 60 150 3 08| 24 1 5 500 | 10 | 250 MC
VN10LF 60 150 3 08| 25 1 7.5 [ 200 | 5 250 MY
BS170F 60 150 3 0.8 3 1 5 200 | 10 | 250 Mv
P-channel
ZVP1320F -200| -35 | -0.4|-1.5| -35| -1 | 80 | -50]|-10| 250 MT
ZVP3310F -100| -75 | -1.2|-1.56] -3.5] -1 | 20 |-150|-10| 250 MR
ZVP3306F -60 | -90 | -1.6|{-1.5/-3.5| -1 | 14 |-200{-10| 250 ML
BS250F -45 | -90 | -1.6(-1.5/-3.5| -1 | 14 |-200|-10| 250 MX
TABLE 5 : MEDIUM POWER N/P CHANNEL MOSFETS
Part BVpss| b | lom Vasith Rosion) Po | Package
number o Q @ lp Vgs
\ A A | Min. | Max. [ mA |Max. | A \ w
N-channel
ZVN2224B 240 | 1.2 6 1 3 2 6 1 10 20 TO-39
ZVN2224L 240 | 1.2 6 1 3 2 6 1 10 20 T0-220
ZVN22208B 200 (1.85| 8 1 3 2 2.5 1 10 20 T0O-39
ZVN2220L 200 | 1.85 | 8 1 3 2 2.5 1 10 20 TO-220
ZVN2210B* 100 | 3.45 | 12 1 3 2 | 08 2 10 20 TO-39
ZVN2210L 100 | 3.45 | 12 1 3 2 |08 2 10 20 TO-220
ZVN2206B* 60 4.8 16 1 3 2 | 05 2 10 20 TO-39
ZVN2206L 60 4.8 16 1 3 2 | 05 2 10 20 TO-220
P-channel
ZVP22208B -200| -0.9| -4 |-1.5/-35| -1] 12 |-0.5|-10{ 20 TO-39
ZVP2220L -200| -0.9| -4 |-1.5/-3.5| -1] 12 |-0.5|-10| 20 TO-220
ZvP2210B* [ -100|-15| -6 |-1.5/-3.5| -1 3 |-0.75-10| 20 TO-39
ZvP2210L -100|-15| -6 [-1.5(-3.5| -1 3 |-0.75(-10{ 20 TO-220
ZVP2206B* -60 | -2 | -8 (-1.5|/-35| -1| 16 | -1 [-10[ 20 TO-39
ZVP2206L -60 | -2 | -8 (-1.5|-35| -1| 16 | -1 [-10] 20 TO-220

*BS-CECC approved
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SELECTION TABLES

TABLE 6 : TO-220 N-CHANNEL POWER MOSFETS

Part BVpss | b lom Vasith) Robsion) Pp
number \ Ib Q I Vgs

\Y A A Min. | Max. uA Max. A \% w
IRF630 200 9 36 2 4 250 0.4 5 10 75
ZVN3220L 200 8 32 2 4 250 0.5 5 10 75
IRF632 200 8 32 2 4 250 0.6 5 10 75
IRF620 200 5 20 2 4 250 0.8 2.5 10 40
IRF622 200 4 16 2 4 250 1.2 2.5 10 40
IRF631 150 9 36 2 4 250 0.4 5 10 75
IRF633 150 8 32 2 4 250 0.6 5 10 75
IRF621 150 5 20 2 4 250 0.8 2.5 10 40
IRF623 150 4 16 2 4 250 1.2 2.5 10 40
ZVN3210L* 100 14 56 2 4 250 | 0.18 8 10 75
IRF530 100 14 56 2 4 250 | 0.18 8 10 75
IRF532 100 12 48 2 4 250 | 0.25 8 10 75
IRF520 100 8 32 2 4 250 0.3 4 10 40
IRF522 100 7 28 2 4 250 0.4 4 10 40
ZVN3206L* 60 18 72 2 4 250 | 0.12 10 10 75
IRF531 60 14 56 2 4 250 | 0.18 8 10 75
IRF533 60 12 48 2 4 250 | 0.25 8 10 75
IRF521 60 8 32 2 4 250 0.3 4 10 40
IRF523 60 7 28 2 4 250 0.4 4 10 40
IRFZ30 + 50 30 80 2 4 250 | 0.05 16 10 75
IRFZ32 + 50 25 60 2 4 250 | 0.07 16 10 75
IRFZ20 + 50 15 60 2 4 250 0.1 9 10 40
IRFZ22 + 50 14 56 2 4 250 | 0.12 9 10 40

* BS-CECC approved

+ Advanced information
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MOSFET Dice

TABLE 7 : ELECTRICAL PROBE SPECIFICATIONS FOR N-CHANNEL MOSFET DIE

Data
Chip type Part  [Maximum Rosiom Max l,,, @ | Max |, @ Vasim sheet for
(size) No. Rated Iy Vos | rated Vo [ Vg =20V , |packaged
Vs max min | max device
14 VN1409| 90V |2502| 0.1mA | 10V 1uA 100nA 0.8V | 2.4V [0.1mA| G-139
(.023" x.023")
21 &VN01 24| 240V | 169 | 250mA | 10V 10uA 20nA v 3V | 1mA | G-119
(.042" x.042")[ZVN2120| 200V | 109 | 250mA | 10V 10uA 20nA v 3V | 1mA | G-163
ZVN2110| 100V | 40 1A 10V 1uA 20nA 0.8V | 2.4V | 1mA | G-1565
ZVN2106| 60V 2Q 1A 10V 0.5uA 20nA 0.8V | 2.4V | 1mA | G-147
22 ZVN2224| 240V | 69 1A 10V 10uA 20nA 1A 3V | 2mA | G-195
(.062” x.072")ZVN2220| 200V |2.5Q 1A 10V 10uA 20nA W 3V | 2mA | G-187
IZVN2210| 100V |0.8Q 2A 10V 2uA 20nA 1w 3V | 2mA | G-179
[ZVN2206/ 60V |0.5Q 2A 1ov 2uA 20nA 1w 3V | 2mA | G171
25 [ZVNO545| 450V | 509 | 100mA | 10V 10uA 20nA Vv 3V | 1mA | G-137
(.041” x.0437)[ZVN2535{ 350V | 350 | 100mA | 10V 10uA 20nA 1V 3V | 1mA | G-197
33 ZVN3320| 200V | 25Q | 100mA | 10V 10uA 100nA 1wV 3V | 1TmA | G-245
(.030” x.0307)ZVN3310{ 100V | 102 | 500mA | 10V 1uA 20nA 0.8V |24V | 1mA | G-237
ZVN3306| 60V 52 | 500mA | 10V 0.5uA 20nA 0.8V | 2.4V | TmA | G-229

TABLE 8 : ELECTRICAL PROBE SPECIFICATIONS FOR P-CHANNEL MOSFET DIE

Data
Chip type Part  [Maximum Rosiom Max |, @ | Max I, @ Vasim sheet for
(size) No. Rated @ | Vps | rated Vo [ V=20V I, |packaged
Vos | max min | max device
21 ZVP2120| —-200V | 25Q (- 150mA(-10V| -10uA -20nA |-1.5V|-3.5V|-1mA| G-295
(.042" x.042")|2ZVP2110| ~100V | 82 [-3756mA(-10V| -1uA -20nA |-1.5V|-3.5V[- 1mA] G-287
ZVP2106| -60V | 52 |-500mA|-10V| -0.5uA —-20nA |-1.5V|-3.5V|-1mA| G-279
22 ZVP2220| -200V | 122 |-500mA|-10V| - 10uA -20nA |-1.5V|-3.5V|-1mA| G-319
(.062” x.0727){ZvP2210( ~100V | 3Q |-750mA|-10V| -2uA -20nA [-1.5V|-3.5V|-1mA| G-311
ZVP2206( -60V |1.6Q| —1mA |-10V[ -2uA -20nA |-1.5V[-3.5V|-1mA| G-303
25 ZVP0545( —450V |1502| —50mA |- 10V -20uA —20nA [-1.5V|-4.5V|-1mA| G-269
(.041" x.043")|ZVP0535| —350V [1002| —50mA (-10V| -20uA -100nA |-1.5V|-4.5V|- 1mA| G-259
33 ZVP1320| —-200V | 80Q [ —50mA (-10V| -10uA -20nA |-1.5V|-3.5V|-1mA| G-271
(.030” x.030”)|ZVP3310| — 100V | 209 |- 150mA|-10V| -1uA —-20nA |-1.6V|-3.5V|- 1mA} G-335
ZVP3306| -60V | 1402 |- 200mA(-10V| -0.5uA -20nA (-1.5V|-3.5V|-1mA| G-327




MOSFET DICE

SHIPPING OPTIONS

MOSFET dice are supplied in two shipping
options as follows:

OPTION A (suffix W):

Wafer (slice) form. Probed wafers are tested to
the major d.c. parameters, rejects being
automatically inked. The unscribed wafers are

OPTION B (suffix D):

Dice carrying diaphragm. For the supply of
individual dice Ferranti has developed a dice
carrying diaphragm. After a wafer has been
probed (rejects inked) and sawn, sections of
the wafer (dependent upon the size of die) are
laid on low adhesive film and cracked. This film

ORDERING INFORMATION

MOSFET dice should be ordered by quoting the
part number as stated in tables 7 and 8, the
suffix D or W depending on the shipping option,
and finally the shipping option.

E-4

shipped in specially designed plastic boxes
offering the highest degree of protection,
preventing movement and breakages.

is then stretched over a 4” ring and held in
position by a second ring pressed over the first.
In this way the die are separated whilst
retaining the relative position they held in wafer
form, with each die orientated in the same way,
ie. geometries aligned.

EXAMPLES

ZVN2110W — Option A
or

ZVN2110D — Option B



APPROVALS
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APPROVALS

TABLE 9 : FERRANTI PART NUMBER/BS-CECC CROSS REFERENCE

Part number BS-CECC No. Part number BS-CECC No.
ZVNO120L 50012-020 ZVN2210B 50012-032
ZVNO535A 50012-019 ZVN3206L 50012-021
ZVNO540A 50012-019 ZVN3210L 50012-021
ZVNO545A 50012-019 ZVP2106A 50012-033
ZVN2106A 50012-018 ZVP2106B 50012-034
ZVN2106B 50012-031 ZVP2110A 50012-033
ZVN2110A 50012-018 ZVP2110B 50012-034
ZVN21108B 50012-031 ZVP22068B 50012-035
ZVN2206B 50012-032 ZvP2210B 50012-035

TABLE 10 : BS-CECC/FERRANT! PART NUMBER CROSS REFERENCE

BS-CECC No. Part number BS-CECC No. Part number
50012-018 ZVN2106A 50012-032 ZVN2206B
ZVN2110A ZVN2210B
50012-019 ZVNO535A 50012-033 ZVP2106A
ZVNO540A ZVP2110A
ZVNO545A
50012-034 ZVP2106B
50012-020 ZVNO120L ZVP2110B
50012-021 ZVN3206L 50012-035 ZVP2206B
ZVN3210L ZVP2210B
50012-031 ZVN21068B
ZVN2110B

ORDERING INFORMATION

When ordering BS-CECC approved products
the following prefix/suffix apply.

EXAMPLES:
E-Line devices (prefix BSI) TO-220 devices (suffix BS)
BSIZVN2110A to BS-CECC 50012-018 ZVN3210LBS to BS-CECC 50012-021

TO-39 devices (suffix BS)
ZVN2210BBS to BS-CECC 50012-032
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DEVICE RATINGS, SPECIFICATIONS
AND CHARACTERISTICS

This section contains the range of MOSFET’S offered by Ferranti. Some changes to earlier published
data have been made. The data presented here supersedes all previous specifications






N-channel enhancement
mode vertical DMOS FET

BS107P

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)

PRODUCT SUMMARY

Part No.

Roson)

BS107P

200V

0.12A

230




BS107P

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 200 \
Ip Continuous drain current (@ T, =25°C) 0.12 A
Iom Pulse drain current 2 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ Tp=25°C) 0.5 w
Tir Taeg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. [ Max. | Unit Conditions

BVpgs  Drain-source breakdown 200|230 | - V | lp=100pA, Vgg=0V

voltage
lgss Gate body leakage - - 10 | nA | Vgs=15V, Vpg=0V
lpss Drain cut-off current - - 30 | nA | Vpg=130V, Vgg=0V
lbsx - - 1 pA [ Vps=70V, Vgg=0.2V
Rpsion)  Static drain-source on-state - 15 23 Q2 |lp=25mA, Vgs=2.6V

resistance (1)

- - 30 Q |lp=100mA, Vgg=5V

(1)Measured under pulsed conditions. Width =300us. Duty cycle<2%.

T T T Test . _Ba_ | 2521 10aRs
|
- D1
: R» R3 :Sohd Carbon A INGOOG
™
: \CHARGE : RE
I @ 50mA
I 20uF 50a 0-2uF : VDR
| 1 R1 C2 1 s‘:ﬁee)
] |
l | -
| 0-5KV |
| { Z2
| 3 12V
| T
b — —— — —— Note: VDR types - Mullard 2322 594 11012
Siemens S10V SO7K 75
Matsushita ER2-CO70K 10
The transistor under test should withstand a surge applied
via above circuit when C1 is charged to 1.5kV.
Fig. 1 Surge test circuit 6872
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BS107P
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Fig. 6 Typical transfer characteristics
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BS107P
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Fig. 8 Typical transconductance v drain current
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Fig. 9 Typical transconductance v gate-source voltage
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Fig. 11 Typical on-resistance v gate-source voltage
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Fig. 12 Normalised Rpg(, and Vgs(m) vV temperature
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Fig. 13 Power v temperature derating curve (ambient)
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N-channel enhancement
mode vertical DMOS FET

BS107PT

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)

PRODUCT SUMMARY

Part No.

BVpss o

Rosion)

BS107PT

200V | 0.12A

280
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BS107PT

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 200 \
o Continuous drain current (@ T, =25°C) 0.12 A
lom Pulse drain current 2 A
Vgs Gate-source voltage +20 \
Pp Max. power dissipation (@ T, =25°C) 0.5 w
Tir Tag Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpgs  Drain-source breakdown 200|230 | - V {lp=100pA, Vgg=0V
voltage
lgss Gate body leakage - - 10 | nA | Vgg=15V, Vpg=0V
Ibss Drain cut-off current - - 30 [ nA | Vps=130V, Vgg=0V
lpsx - - 1 pA | Vpg=70V, Vgg=0.2V
Rosieny  Static drain-source on-state - 16 | 28 Q |lp=20mA, Vgg=2.6V
resistance (1) - - 30 Q | Ip=100mA, Vgg=2.7V

(1)Measured under pulsed conditions. Width = 300us. Duty cycle<2%.

D1
A IN4OO4|
™
R6
@ S0mA
22
12V

- Note:

r TEST 50 250 10n R4

| o~

: 1Solid Carbon
|

: \ CHARGE :

|

| at2OMF ]50.{1 0-2uF : VOR

Cof T R T s

| 7/ |

! |

| 0-5kv |

| |

I é

] T

L

VDR types -

T_he transistor under test should withstand a surge applied
via above circuit when C1 is charged to 1.5kV.

Fig. 1 Surge test circuit

Mullard 2322 594 11012
Siemens S10V SO7K 75
Matsushita ER2-CO70K 10

6872
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BS107PT
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Fig. 10 Typical gate charge v gate-source voltage

2 83888

&

w

~N

Rps (oN) - DRAIN- SOURCE RESISTANCE (ohms)

(=]

6869)
\\ _
N o=
T 1 500mA
™~ 250mA
\ I 100mA
\‘ 25mA
3 4 5 6 7891 20

VGs - GATE-SOURCE VOLTAGE (VOLTS)

Fig. 11 Typical on-resistance v gate-source voltage
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NORMALISED RS (ON) AND VGS (TH)
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Fig. 12 Normalised Rpg(on) and Vg V temperature
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N-channel enhancement
mode vertical DMOS FET

BS170

FEATURES

® Compact geometry

@ Fast switching speeds

® No secondary breakdown

® Excellent temperature stability
® High input impedance

® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

E-LINE (TO-92)
SUFFIX P

SOT-23
SUFFIX F

PRODUCT SUMMARY

Part No. BVpss Ib Rpsion
BS170P 60V 0.27A 50
BS170F 60V 0.15A 5Q
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BS170

ABSOLUTE MAXIMUM RATINGS

Parameters E-line SOT-23 Units
Vps Drain-source voltage 60 60 \
Ib Continuous drain current (@ Tp=25°C) 0.27 0.15 A
lom Pulse drain current 3 3 A
Vgs Gate-source voltage +20 +20 A
Po Max. power dissipation (@ T, =25°C) 0.625 0.25 w
Tir Texg Operating/storage temperature range —-55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. | Max. | Unit Conditions
BVpss Drain-source breakdown 60 | 90 - V | lp=100pA, Vgs=0V
voltage
Vgsan)  Gate-source threshold 08| - 3 V |lp=1mA, Vps=Vgs
voltage
lgss Gate body leakage - - 10 | nA | Vgg=15V, Vpg=0V
lpss Zero gate voltage drain - - 0.5 | pA | Vpg=25V, Vgs=0V
current
Roson)  Static drain-source on-state - - 5 Q |Ip=200mA, Vgs=10V
resistance (1)
Ots Forward transconductance - {200 - mS | Vpg =10V, Ip=200mA
(1) (2)
Ciss Input capacitance (2) - 60 - pF | Vps=10V, Vgg=0V
f=1MHz
tion) Turn-on time (2) (3) - - 10 | ns
- Vpp= 15V, Ip=600mA
Yoth) Turn-off time (2) (3) - - 10 | ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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Fig. 1 Typical saturation characteristics
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BS170

NORMALISED Rps (ON) AND VGs (TH)
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P-channel enhancement
mode vertical DMOS FET

BS250F

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

SOT-23

PRODUCT SUMMARY

Part No.

BVpss Ip

Rosion)

BS250F

-45V -0.09A

140
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BS250F

ABSOLUTE MAXIMUM RATINGS

Parameters SOT-23 Unit
Vps Drain-source voltage -45 \
Ip Continuous drain current (@ T, =25°C) -0.09 A
lom Pulse drain current -1.6 A
Vgs Gate-source voltage +20 \
Pp Max. power dissipation (@ T, =25°C) 0.25 w
T Tog Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. | Max. | Unit Conditions

BVpss Drain-source breakdown -45(-70( - V |lp=—-100pA, Vgs=0V
voltage

Vgsiuny  Gate-source threshold -1 - |=3.8] V |lp=—-1mA, Vps=Vgs
voltage

lGSS Gate body leakage - - -20| nA VGS =-15V, VDS =0V

lpss Zero gate voltage drain - - |-0.5] pA | Vpg=—25V, Vgg=0V
current

Rpsion)  Static drain-source on-state - 9 14 2 |lp=-200mA, Vgg=—10V
resistance (1)

Ofs Forward transconductance - 90 - mS | Vpg=—10V, Ip=-200mA
(1) (2)

Ciss Input capacitance (2) - 25 - pF | Vps= —10V, Vgg=0V

f=1MHz
t4(0n) Turn-on delay time (2) (3) - - 10 | ns
t, Rise time (2) (3) - - 10 ns
Vpp=—-25V, Ip=-200mA
t4(off) Turn-off delay time (2) (3) - - 10 | ns
t Fall time (2) (3) - - 10 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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BS250F
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BS250F
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BS250F
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BS250F
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P-channel enhancement
mode vertical DMOS FET

BS250P

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)

PRODUCT SUMMARY

Part No.

BVpss o

Rosion)

BS250P

-45V -0.23A

14Q

G-35




BS250P

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage —-45 \
Ip Continuous drain current (@ T, =25°C) -0.23 A
lom Pulse drain current -3 A
Vgs Gate-source voltage +20 \
Pp Max. power dissipation (@ Tpo=25°C) 0.7 w
Tir Tag Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. [ Max. | Unit Conditions

BVpss Drain-source breakdown -45 -70| - V [ lp=~-100kA, Vgs=0V
voltage

Vgsun) Gate-source threshold -1 - |=3.5[ V |lp=-1mA, Vpg=Vgs
voltage

lgss Gate body leakage - - -20 | nA | Vgs=—15V, Vpg=0V

lpss Zero gate voltage drain - - |-0.5]| pA | Vpg=—25V, Vgg=0V
current

Rpsion)  Static drain-source on-state - - 14 Q |lp=-200mA, Vgg=—-10V
resistance (1)

Ots Forward transconductance - | 150 - mS | Vpg= — 10V, Ip= —200mA
(1) (2)

Ciss Input capacitance (2) - | 60 | - | PF [Vpg=—10V, Vgg=0V

f=1MHz
taion) Turn-on delay time (2) (3) - - 10 | ns
t, Rise time (2) (3) - - 12 | ns
VDDz —25V, ID= -500mA
taioth) Turn-off delay time (2) (3) - - 10 | ns
t; Fall time (2) (3) - - 10 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
{2Z) Sampie test.
(3) Switching times measured with 50 source impedance and < 5ns rise time on a pulse generator.
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BS250P
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N-channel enhancement
mode vertical DMOS FET

ADVANCED INFORMATION

IRFZ20 IRFZ222

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

PRODUCT SUMMARY

Part No. BVDSS ID RDS(O")
IRFZ20 50V 15A 0.10Q
IRFZ22 50V 14A 0.12Q
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IRFZ

20 IRFZ222

ABSOLUTE MAXIMUM RATINGS

Parameter IRFZ20 IRFZ22 Units
Vbs Drain-source voltage 50 50
Ip Continuous drain current (@ T¢=25°C) 15 14 A
Iom Pulse drain current 60 56 A
Vas Gate-source voltage +20 +20 \
Pp Max. power dissipation (@ Tc=25°C) 40 40 w
T Teyg Operating/storage temperature range -55to0 +1560 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Part No.| Min. | Max. | Unit Conditions
BVpss \Iil)éﬁi:;ource breakdown :EE%%% 50 _ V | Vag=0V, Ip=2504A
Vgsin) Gate threshold voltage All 2 4 V | Vgs=Vps, Ip=250pA
lgss  Gate-body leakage All - 500 | nA | Vgg= +20V, Vpg=0V
Ibss Zero gate voltage drain All - 250 | A | Vpg=Max. rating, Vgg=0V
current All - 11000 | A | Vps=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
Ibony  On-state drain current (1) | IRFZ20 | 15 - A
RFz22 | 14 | - | A | Vps=10V: Ves=10V
Rps(on) Static drain-source on- IRFZ20 | - 0.1 Q
state resistance (1) rrz22 1 - lo121 Ip=9A, Vgs= 10V
Ofs Forward transconductance | All 5 - S | Vps=10V, Ip=9A
(1) (2)
s Input capacitance (2) All - | 850 | pF | )
oss c(:::prgg;?annggu(rzc)e output All - 350 | pF }/251;'%152\/ Vs =0V
Cres Reverse transfer All - 100 | pF
capacitance (2)
tyon  Turn-on delay time (2) All - 30 | ns |)
t, Rise time (2) All - 90 ns Vpp = 25V, Ip=9A
tyo  Turn-off delay time (2) | All — | a0 [ ns | [Z0=50%
t Fall time (2) All - 30 ns | |
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IRFZ20 IRFZ222

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Part No. | Typ. | Max. | Unit | Conditions
Vsp Diode forward voltage (1) | IRFZ20 Vgs=0V, Ig=15A
- 1.26 | V > 9go0
Tc=25°C
IRFZ22 Vgs=0V, Ig=14A
- 1.10 | V Tc=25°C
t, Reverse recovery time (2) | All 100 - ns lg=15A, dlg/dt=100A/us
T;=150°C

(1)-Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
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N-channel enhancement
mode vertical DMOS FET

ADVANCED INFORMATION

IRFZ30 IRFZ32

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

PRODUCT SUMMARY

Part No. BvDss ID RDS(on)
IRFZ30 50V 30A 0.05Q
IRFZ32 50V 25A 0.07Q
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IRFZ30 IRFZ32

ABSOLUTE MAXIMUM RATINGS

Parameter IRFZ30 IRFZ32 Units
Vobs Drain-source voltage 50 50 \"
lp Continuous drain current (@ T =25°C) 30 25 A
lom Pulse drain current 80 60 A
Vgs Gate-source voltage +20 +20 \
Pp Max. power dissipation (@ T¢c=25°C) 75 75 w
Ti Tseg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Part No.| Min. | Max. | Unit Conditions
BVpss Drain-source breakdown IRFZ30 _ _ _
voltage IRFz32 | 50 V | Vgs=0V, Ip=250uA
Vgsun) Gate threshold voltage All 2 4 V | Vgs=Vps, Ip=250uA
lgss Gate-body leakage All - 500 | nA | Vgs= +20V, Vpg=0V
Ipss  Zero gate voltage drain All - 250 | pA | Vps=Max. rating, Vgg=0V
current
All - | 1000 | uA [ Vpg=0.8xMax. rating
Vgs=0V (T=125°C) (2)
Ibon)  On-state drain current (1) | IRFZ30 | 30 - A
IRFz32 | 25 | - | A | Vos=10V. Ves=10V
Rpsion) Static drain-source on- IRFZ30| - [0.05| @
state resistance (1) = =
IRFz32 | - |0.07 | @ |'°=16A Ves=10V
Oss Forward transconductance | All 9 - S | Vps=10V, Ip=16A
(1) (2)
Ciss Input capacitance (2) All - | 1600 | pF |
C Common source output All - 800 | pF - -
%% capacitance (2) >2/=°51 Mi'SZV, Ves =0V
Crss Reverse transfer All - 200 | pF
capacitance (2)
tyon)  Turn-on delay time (2) All - 25 ns
t, Rise time (2) All - 35 ns Vpp =25V, Ip=16A
L Yoo .
taom  Turn-off delay time (2) | Al - | 45 | ns | [20=508
t Fall time (2) All - 35 ns | J
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IRFZ30 IRFZ32

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Part No. | Typ. | Max. | Unit | Conditions
Vgp Diode forward voltage (1) | IRFZ30 Vgs=0V, Is=30A
- 1.6 | V S e
Tc=25°C
|RF232 VGS=OV' |s=25A
- | V81V | 1 z280C
t, Reverse recovery time (2) | All 160 - ns | lg=30A, dlg/dt=100A/us
T;=150°C

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
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N-channel enhancement
mode vertical DMOS FET

IRF520 IRF521
IRF522 IRF523

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

PRODUCT SUMMARY

Part No. BVpss b Rosion)
IRF520 100v | 8A 0.30
IRF521 60V 8A 0.30
IRF522 100V 7A 0.4Q
IRF523 60V 7A 0.4Q
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IRF520 IRF521 IRF522 IRF523

ABSOLUTE MAXIMUM RATINGS

Parameter IRF520 | IRF521 | IRF522 [ IRF523 (Units
Vps Drain-source voltage 100 60 100 60 Y
Ib Continuous drain current (@ T¢c=25°C) 8 7 7 A
lom Pulse drain current 32 32 28 28 A
Vgs Gate-source voltage +20 +20 +20 +20 \"
Pp Max. power dissipation (@ T¢=25°C) 40 40 40 40 w
T, Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Part No.| Min. | Max. | Unit Conditions
BVpss \l?(:.?tu:;ource breakdown ::Eg%g 100 _ v Ve OV, 1o 2500
IRF523 | 60 | = |V
Vgsin) Gate threshold voltage All 2 4 V | Vgs=Vps, Ip=250pA
lgss Gate-body leakage All - 500 | nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain All - 250 | pA | Vpg=Max. rating, Vgg=0V
current All - | 1000 | uA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
Ipony  On-state drain current (1) :gigg? 8 _ A
Vps =5V, Vgg=10V
Reszs| 7| - | A
Rpson) Static drain-source on- IRF520 | 0.3 Q
state resistance (1) IRF521 Ip=4A, Vgs= 10V
w2l e
Ots ::f)r\;vzz:rd transconductance | All 1.5 - S | Vpg=5V, Ip=4A

G-50




IRF520 IRF521 IRF522 IRF523

ELECTRICAL CHARACTERISTICS cont.

Parameter Part No.| Min. { Max. | Unit Conditions
Ciss Input capacitance (2) All - 600 | pF )
Coss  Common source output All - | 400 | pF | Vps =25V, Vgg=0V
capacitance (2) f= 1MHz
Crss Reverse transfer All - 100 | pF
capacitance (2) J
tyom  Turn-on delay time (2) All - 40 | ns |
t, Rise time (2) All - 70 ns | Vpp =36V, Ip=4A
taorm  Turn-off delay time (2) | All — | 100 | ns | [Z0=50%
t Fall time (2) All - 70 ns | J

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Part No. | Typ. | Max. | Unit | Conditions
Vsp Diode forward voltage (1) | IRF520 _ 25 Vv Vgs=0V, Ig=8A
IRF521 ’ Tc=25°C
IRF522 _ 2.3 v Vgs=0V, Ig=7A
IRF523 ) Tc=25°C
t, Reverse recovery time (2) | All 280 - ns | lg=8A, dlg/dt=100A/us
Tj=1560°C

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
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IRF520 IRF521 IRF522 IRF523
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IRF520 IRF521 IRF522 IRF523
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IRF520 IRF521 IRF522 IRF523
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IRF520 IRF521 IRF522 IRF523

Ros(on) - DRAIN SOURCE ON RESISTANCE (NORMALISED)

Ip = 4A A

=10V
VGs =10 //

o

!

8

07

06

-50

-25 0 25 S0 75 100 125

150 175

Tj-JUNCTION TEMPERATURE (°C)

Tj- JUNCTION TEMPERATURE (°C) 8/IRF520/08/86
Fig. 8 Normalised on-resistance v temperature

8 21

w

v 20

I

g 19

z

<

w 17

[}

2 16

3

s ‘.C

9 14

2

5 13

&

x 12

£

w N — To= 2500A

z 10 Vps = Ves

(o]

n 09

W [

- =

< e~

Q© 07

£ 06

2

> Y50 -25 0 25 50 75 100 125 150 175

9/IRF520/08/86

Fig. 9 Normalised gate threshold voltage v temperature

G-55




IRF520 IRF521 IRF522 IRF523
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IRF520 IRF521 IRF522 IRF523
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N-channel enhancement
mode vertical DMOS FET

IRF530 IRF531
IRF532 IRF533

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

PRODUCT SUMMARY

Part No. BVpss Ip Rps(on)
IRF530 100v 14A 0.180Q
IRF531 60V 14A 0.18Q
IRF532 100V 12A 0.25Q
IRF533 60V 12A 0.250
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IRF530 IRF531 IRF532 IRF533

ABSOLUTE MAXIMUM RATINGS

Parameter IRF530 | IRF531 | IRF532 | IRF533 |Units
Vps Drain-source voltage 100 60 100 60 \Y
Ib Continuous drain current (@ T¢=25°C) 14 14 12 12 A
lom Pulse drain current 56 56 48 48 A
Vgs Gate-source voltage +20 +20 +20 +20 \%
Pp Max. power dissipation (@ T¢c=25°C) 75 75 75 75 w
Ti Tsg Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Part No.| Min. [ Max. | Unit Conditions
BVpss \l,)cr’lati:—seource breakdown :g;ggg 100 _ v
9 Vgs =0V, Ip=2504A

IRF531
IRF533 | 80 | — |V

Vgsw Gate threshold voltage All 2 4 V | Vgs=Vpg, Ip=250uA

lgss  Gate-body leakage All - 500 | nA | Vgs= +20V, Vpg=0V

Ipss  Zero gate voltage drain All - 250 | pA | Vpg=Max. rating, Vgs=0V

current

All - | 1000 | pA | Vps=0.8 xMax. rating

Vgs=0V (T=125°C) (2)

Ipom  On-state drain current (1) | IRF530 | ,,

- A
IRFS31 Vps =10V, Vgg =10V
IRF532 _
IRF533 | 12 A
Rpsion) Static drain-source on- IRF630 | _ |1 548 | @
state resistance (1) IRF531 ) In=8A. Vec =10V
D=0A, Vgs =
IRF632 | _
IRF533 025 @
Os Forward transconductance | All 4 - S | Vps=10V, Ip=8A

(1) (2)
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IRF530 IRF531 IRF532 IRF533

ELECTRICAL CHARACTERISTICS cont.

Parameter Part No.[ Min. | Max. [ Unit Conditions
Cis  Input capacitance (2) All - | 800 | pF |
C Common source output All - 500 | pF = -
°*°  capacitance (2) >¥=DS1 MﬁSZV, Ves =0V
Ciss Reverse transfer All - 160 | pF
capacitance (2)
t4on) Turn-on delay time (2) All - 30 ns
t, Rise time (2) All - 75 ns | VDD_“ 36V, Ip=8A
tyoty  Turn-off delay time (2) All - 40 ns Zo=150
t Fall time (2) All - 45 ns | J
SOURCE-DRAIN DIODE CHARACTERISTICS
Parameter Part No. | Typ. | Max. | Unit | Conditions
Vgp Diode forward voltage (1) | IRF530 _ 2.5 v Vgs =0V, Is=14A
IRF531 ’ Tc=25°C
IRF532 _ 23 Vv Vgs=0V, Ig=12A
IRF533 . Tc=25°C
t, Reverse recovery time (2) | All 360 - ns | lg=14A, dlg/dt=100A/us
T;=150°C

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
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IRF530 IRF531 IRF532 IRF533
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IRF530 IRF531 IRF532 IRF533
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IRF530 IRF531 IRF532 IRF533
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IRF530 IRF531 IRF532 IRF533
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IRF530 IRF531 IRF532 IRF533
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IRF530 IRF531 IRF532 IRF533
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N-channel enhancement IRF620 IRF621
mode vertical DMOS FET IRF622 IRF623

FEATURES
Compact geometry
Fast switching speeds

No secondary breakdown

High input impedance

Low current drive

)
[ ]
°
® Excelient temperature stability
)
°
([ ]

Ease of paralleling

DESCRIPTION PRODUCT SUMMARY
A compact cell geometry forms the basis of this Part No. BVpss I Rosion)
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching IRF620 200V 5A 0.80
this device is manufactured using the latest IRF621 150V 5A 0.80
computer controlled processing techniques in IRF622 200V aA 1.20
order to achieve greater stability, reliability and

IRF623 150V 4A 1.20
ruggedness.
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IRF620 IRF621 IRF622 IRF623

ABSOLUTE MAXIMUM RATINGS

Parameter IRF620 | IRF621 | IRF622 | IRF623 |Units
Vps Drain-source voltage 200 150 200 150 \
Ib Continuous drain current (@ T¢c=25°C) 5 5 4 4 A
Iom Pulse drain current 20 20 16 16 A
Ves Gate-source voltage +20 +20 +20 +20 Vv
Po Max. power dissipation (@ T¢=25°C) 40 40 40 40 w
Ti Teyg Operating/storage temperature range —-55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Part No.| Min. | Max. [ Unit Conditions
BVpgs Drain-source breakdown IRF620 200 _ v
voltage IRF622 Vs =0V, Ip=2504A
EEEEE
Vgsien) Gate threshold voltage All 2 4 V | Vgs=Vps, Ip=250uA
Igss Gate body leakage All - 500 | nA | Vgs= 120V, Vpg=0V
lpss Zero gate voltage drain All - 250 | uA [ Vps=Max. rating, Vg =0V
current All — | 1000 | uA | Vpg=0.8xMax. rating
Vgs =0V (T=125°C) (2)
lbony  On-state drain current (1) ::ggg? 5 _ A
Vpg =10V, Vgg=10V
reos| ¢ | - | A
Rpsion) Static drain-source on- IRF620 | _ 0.8 Q
state resistance (1) IRF621 Ip=2.5A, Vgg=10V
mreel [z |
Os r;:)n?;a)rd transconductance | All 1.3 - S | Vps=10V, Ip=2.5A
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IRF620 IRF621 IRF622 IRF623

ELECTRICAL CHARACTERISTICS cont.

Parameter Part No.| Min. | Max. | Unit Conditions
Ciss Input capacitance (2) All - 600 | pF h
Coss  Common source output All - 300 | pF Vps = 25V, Vgg=0V
capacitance (2) f=1MHz
Crss Reverse transfer All - 80 pF
capacitance (2) J
tyonm  Turn-on delay time (2) All - 40 | ns |
t, Rise time (2) All - 60 ns | VDDz 20V, ID =2.5A
taon  Turn-off delay time (2) | Al - | 100 [ ns | [%0=5
t Fall time (2) All - 60 | ns | |

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Part No. | Typ. | Max. | Unit | Conditions
Vsp Diode forward voltage (1) | IRF620 _ 1.8 Vv Vgs =0V, Ig=5A
IRF621 ' Tc=25°C
lRF622 _ 1 4 V VGS=OV' |s=4A
IRF623 ’ Tc=25°C
t, Reverse recovery time (2) | All 350 - ns lg=5A, dlg/dt=100A/us
Tj=150°C

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
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Fig. 1 Typical output characteristics
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IRF620 IRF621 IRF622 IRF623
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IRF620 IRF621 IRF622 IRF623
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IRF620 IRF621 IRF622 IRF623
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IRF620 IRF621 IRF622 IRF623

Tj-JUNCTION TEMPERATURE (°C)

(=]
@ 26
3
g 24 ] l l
z NOTE Ip= 2-5A
S 22
<
w 20
7
2 e =
S
2 16
4] ”
x 14
3 12
w (
Q 10
§ a
Z 06 _ ]
&
o 04
c 02
S
.
® -50 -25 0 25 50 75 100 125 150
Tj-JUNCTION TEMPERATURE (°C) 8/IRF620/08/86
Fig. 8 Normalised on-resistance v temperature
o
w
2 12
2 .
<
g [T 1]
NOTE: Ip = 250uA
2 11 - M
3 ™~
= )
3 10
>
3 Q
g 09 N
(4]
I
~ 08
w \\
% NG
07
?
w
>
3 o6
£
8 os
= -50 -25 0 25 50 75 100 125 150

9/IRF620/08/86

Fig. 9 Normalised gate threshold voitage v temperature

G-73




IRF620 IRF621 IRF622 IRF623
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IRF620 IRF621 IRF622 IRF623
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N-channel enhancement
mode vertical DMOS FET

IRF630 IRF631
IRF632 IRF633

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

PRODUCT SUMMARY

Part No. BVpss b Rpsion)
IRF630 200V 9A 0.4Q
IRF631 150V 9A 0.49Q
IRF632 200V 8A 0.6Q
IRF633 150V 8A 0.6Q
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ABSOLUTE MAXIMUM RATINGS

IRF630 IRF631 IRF632 IRF633

Parameter IRF630 | IRF631 | IRF632 | IRF633 |Units
Vps Drain-source voltage 200 150 200 150 \%
) Continuous drain current (@ T¢=25°C) 9 8 8 A
lom Pulse drain current 36 36 32 32 A
Vgs Gate-source voltage +20 +20 +20 +20 Y
Pp Max. power dissipation (@ T¢=25°C) 75 75 75 75 w
Ti. Teg Operating/storage temperature range -55to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Part No.| Min. | Max. | Unit Conditions
BVpss \I?(r)?ti:g-s;ource breakdown :Ssggg 200 _ v
Vgs =0V, Ip=250uA
RFe33 | 150 - |V
Vgsun Gate threshold voltage All 2 4 V | Vgs=Vps, Ip=250uA
lgss  Gate-body leakage All - 500 | nA | Vgs= +20V, Vpg=0V
lpss  Zero gate voltage drain All - 250 | pA | Vpg=Max. rating, Vgs =0V
current All - 1000 | pA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
lpony  On-state drain current (1) ::;gg? 9 _ A
Vps =10V, Vgg=10V
AL
Rpsion) Static drain-source on- IRF630 | _ 0.4 Q
state resistance (1) IRF631 Ip=5A, Vgg =10V
meezl oo | 0
Os ﬁ))rv(vza)rd transconductance | All 3 - S | Vpg=10V, Ip=5A
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IRF630 IRF631 IRF632 IRF633

ELECTRICAL CHARACTERISTICS cont.

Parameter Part No.| Min. | Max. | Unit Conditions
Ciss Input capacitance (2) All - | 800 | pF 1
C Common source output All - 450 | pF - -
% capacitance (2) }/ D8 Mf_'SzV, Ves =0V
Css  Reverse transfer All - | 150 | pF
capacitance (2) )
tgom  Turn-on delay time (2) All - 30 ns
t, Rise time (2) All - 50 ns | Vop=90V, Ip=5A
tyory  Turn-off delay time (2) All - 50 | ns Zo=150
t Fall time (2) All - 40 | ns | |
SOURCE-DRAIN DIODE CHARACTERISTICS
Parameter Part No. | Typ. | Max. | Unit | Conditions
Vgp Diode forward voltage (1) | IRF630 _ 2.0 v Vgs=0V, Ig=9A
IRF631 ’ Tc=25°C
IRF632 _ 1.8 v Vgs=0V, Ig=8A
IRF633 ' Tc=25°C
t, HReverse recovery time {2Zj | Aii 450 - ns | ig=9A, dig/dt= 100A/jus
T;=1560°C

(2) Sample test.

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
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Fig. 1 Typical output characteristics
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IRF630 IRF631 IRF632 IRF633
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IRF630 IRF631 IRF632 IRF633
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IRF630 IRF631 IRF632 IRF633
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IRF630 IRF631 IRF632 IRF633
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IRF630 IRF631 IRF632 IRF633
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IRF630 IRF631 IRF632 IRF633
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N-channel enhancement
mode vertical DMOS FET

VN10L

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability
® High input impedance

® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

E-LINE (TO-92)
SUFFIX P

SOT-23
SUFFIX F

PRODUCT SUMMARY

Part No. BVpss b Rps(on)
VN10LP 60V 0.27A 50
VN1OLF 60V 0.15A 5Q
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VN10L

ABSOLUTE MAXIMUM RATINGS

Parameters E-line SOT-23 Units
Vps Drain-source voltage 60 60 \
Ib Continuous drain current (@ T, =25°C) 0.27 0.15 A
Iom Pulse drain current 3 3 A
Vgs Gate-source voltage +20 +20 \%
Pp Max. power dissipation (@ T, =25°C) 0.625 0.25 w
Ti Teg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. [ Unit Conditions

BVpss Drain-source breakdown 60 - \ Ip=100pA, Vgs=0V
voltage

Vgswny  Gate-source threshold 0.8 2.5 \ Ip=1mA, Vpg=Vgs
voltage

lgss Gate body leakage - 100 nA | Vgg=+20V, Vpg=0V

lpss Zero gate voltage drain - 10 pA | Vps=Max. rating, Vgg=0V
current

Ibton) On-state drain current (1) 750 - mA | Vpg=156V, Vgg=10V

Rps(on) Static drain-source on-state - 5 Q Ilp=500mA, Vgs=10V

resistance (1)
- 7.5 Q Ip=200mA, Vgs=5V

Ofs I(:;))r\;vza)rd transconductance 100 - mS [ Vps=15V, Ip=500mA
Ciss Input capacitance (2) - 60 pF
Co Capacitanes 2y ! TP T ] Y esagay Ves=ov
Ciss ?ée)verse transfer capacitance - 5 pF
tion) Turn-on time (2) (3) - 10 ns

Vpp= 15V, I5=0.6A
totf) Turn-off time (2) (3) — 10 ns

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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VN10L
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VN10L
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VN10L
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VN10L
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VN10L
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N-channel enhancement
mode vertical DMOS FET ZVNL120

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

E-LINE (TO-92)
Low current drive SUFFIX A

Ease of paralleling

DESCRIPTION PRODUCT SUMMARY

A compact interdigitated geometry forms the

basis of this Ferranti MOSFET. Optimised for low Part No. BVoss o Rosion)

- ist . i fast
on-resistance, low capacitance and fas ZVNL120A 200V | 0.18A 100

switching this device is manufactured using the

latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.
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ZVNL120

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 200 \
Ip Continuous drain current (@ T, =25°C) 0.18 A
lom Pulse drain current 2 A
Vas Gate-source voltage +20 \"
Po Max. power dissipation (@ Tp=25°C) 0.7 w
Tir Tag Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 200 - \ Ip=1mA, Vgg=0V
voltage
Vgsuny  Gate-source threshold 0.5 1.6 v Ip=1mA, Vps=Vgs
voltage
lgss Gate body leakage - 100 | nA | Vgg=+20V, Vpg=0V
lpss Zero gate voltage drain - 10 pA | Vps=Max. rating, Vgg =0V
current
- 100 pA | Vps=0.8 xMax. rating
Vgs =0V, (T=125°C) (2)
Ibion) On-state drain current (1) 500 - mA | Vpg=25V, Vgg=5V
Rpsion) Static drain-source on-state - 10 Q Ip=250mA, Vgg=5V

resistance (1)
- 10 Q Ipb=125mA, Vgg=3V

Ofs Forward transconductance 200 - mS | Vps=25V, Ip=250mA
(1 (2)
Ciss Input capacitance (2) - 85 pF [
C Common source output - 20 pF = -
ose capacitance (2) > }/2% Mff;v’ Ves =0V
Crss :Rée)verse transfer capacitance - 7 pF
J
ta(on) Turn-on delay time (2) (3) - 8 ns | )
t, Rise time (2) (3) - 8 ns
r Vpp =25V, Ip=250mA
tyiofh) Turn-off delay time (2) (3) - 20 ns
t Fall time (2) (3) - 12 ns | J

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50§ source impedance and < 5ns rise time on a pulse generator.
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ZVNL120
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ZVNL120
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ZVNL120
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ZVNL120
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ZVNL120
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ZVNL120
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N-channel enhancement
mode vertical DMOS FET

ZVNL535

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)
SUFFIX A

PRODUCT SUMMARY

Part No.

BVpss I

Rpsion)

ZVNL535A

350V | 0.09A
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ZVNL535

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 350 \
lp Continuous drain current (@ T, =25°C) 0.09 A
Iom Pulse drain current 0.8 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ Tp=25°C) 0.7 w
Tir Tseg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 350 - Y lp=1mA, Vgg=0V
voltage
Vgsuny  Gate-source threshold 0.5 1.5 \ Ip=1mA, Vpg=Vgg
voltage
|GSS Gate body leakage - 100 nA VGS =120V, VDS =0V
lpss Zero gtate voltage drain - 50 pA | Vpg=Max. rating, Vgg=0V
curren
- 400 pA | Vps=0.8xMax. rating
Vgs=0V, (T=125°C) (2)
Ib(on) On-state drain current (1) 200 - mA | Vps=25V, Vgg=5V
Rps(on) Static drain-source on-state - 40 Q Ip=100mA, Vgs=5V

resistance (1)
- 40 Q ID = 50rnA, VGS =3V

Ofs f;))r\?/za)rd transconductance 100 - mS | Vps=25V, Ip=100mA
Ciss Input capacitance (2) - 70 pF A
C Common source output - 10 pF — —

os capacitance (2) r }’251 Mﬁ{SZV, Ves =0V
Crss I(R;)verse transfer capacitance - 4 pF
taton) Turn-on delay time (2) (3) - 7 ns | )
t, Rise time (2) (3) - 7 ns

Vpp= 25V, Ip=100mA

t4(0ff) Turn-off delay time (2) (3) - 16 ns
t Fall time (2) (3) - 10 ns |

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement

mode vertical DMOS FET

ZVNO117TA

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)

PRODUCT SUMMARY

Part No.

ZVNO117TA

BVDSS

RDS(on)

170V

0.16A

23Q
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ZVNO117TA

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 170
lo Continuous drain current (@ T, =25°C) 0.16 A
lom Pulse drain current 2 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 w
T, Ts‘g Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 170 - \" Ip=10uA, Vgg=0V
voltage
lgss Gate body leakage - 100 nA | Vgg= 115V, Vpg=0V
loss Zero gate voltage drain - 50 pA | Vgg=0V, Vpg=140V
current - TA =50°C
(equivalent to 10uA
@ 25°C)
15(0n) On-state drain current (1) 100 - mA | Vpg=3V, Vgg=3.3V
Rpsion Static drain-source on-state - 23 Ip=100mA, Vgg=3.3V
resistance (1)
- 23 Ip=30mA, Vgg=3V

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

[e)
N

o

N
t

£

22
12V

B -

The transistor under test should withstand a surge applied
via above circuit when C1 is charged to 1.5kV.

VDR types -

Fig. 1 Surge test circuit
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ZVNO117TA
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ZVNO117TA
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ZVNO117TA
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ZVNO117TA
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N-channel enhancement-
mode vertical DMOS FET

ZVNO120

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

TO-39
SUFFIX B

Part No. BVpss Ip Ros(on)

ZVNO120A | 200V | 0.16A 16Q

ZVNO0120B 200V | 0.42A 169

ZVNO120L* | 200V | 0.5A 160

*BS-CECC approved.

TO-220
SUFFIX L




ZVNO0120

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 200 200 200 \%
lo Continuous drain current (@ T, =25°C) 0.16 0.16 0.23 A
o Continuous drain current (@ T¢=25°C) - 0.42 0.5 A
lom Pulse drain current 2 2 A
Vas Gate-source voltage +20 +20 +20 \"
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
T, Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 200 | - - V |lp=1mA, Vgg=0V
voltage
VGS(th) Gate-source threshold 1 - 3 \" lD =1maA, VDS = VGS
voltage
lgss Gate body leakage - 101 ] 20 | nA | Vgg=+20V, Vpg=0V
lpss Zero gate voltage drain - - 10 | pA | Vpg=Max. rating, Vgg=0V
current
- - 100 | A | Vpg=0.8 x Max. rating
Vgs =0V (T=125°C) (2)
loon) On-state drain current (1) 05| 1 - Vps =25V, Vgg=10V
Rpsion)  Static drain-source on-state - - 16 Q |1p=0.25A, Vgs=10V
resistance (1)
Ots Forward transconductance 0.1 ({0.25| - S | Vpsg=25V, Ip=0.25A
(1) (2)
Ciss Input capacitance (2) - 62 85 pF h
C Common source output - 9 20 pF - =
o8 capacitance (2) >;’£s1 M%-liv' Vgs=0V
Crss Reverse transfer capacitance | - 2 7 pF
(2) J
ta(on) Turn-on delay time (2) (3) - 3 ns |)
t, Rise time (2) (3) - ns
+ Vop=25V, Ip=0.25A
ta(of) Turn-off delay time (2) (3) - 11 16 | ns
t Fall time (2) (3) - 5 ns | J
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVNO120

Parameter Typ. Unit Conditions
Vsp Forward ON voltage (1) 0.76 \ Vgs=0V, Ig=0.16A
t, Reverse recovery time 105 ns Vgs=0V, [ =0.16A
ln = O. 1

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 509 source impedance and < 5ns rise time on a pulse generator.
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ZVNO0120
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ZVNO0120
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ZVNO0120
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ZVNO120
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ZVNO120

Pp - POWER DISSIPATION (WATTS)

08

06

04

02

10-220
\\
AN
\\\
T E-LINE, TO-39
N
N

\}

20 40 60 80 100 120

140 160

Ta- AMBIENT TEMPERATURE (°C)  10/DERATING/8/86

Fig. 11 Power v temperature derating curve (ambient)

Pp- POWER DISSIPATION (WATTS)

5 ,‘\

T0-220

TO-39

20 40 60 80 100 120 140 160

Tc - CASE TEMPERATURE (°C)

12/DERATING/8/86

Fig. 12 Power v temperature derating curve (case)

G-118




N-channel enhancement-
mode vertical DMOS FET

ZVNO124

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

A

E-LINE (TO-92)
SUFFIX A

7

TO-39
SUFFIX B

Part No. BVpss ) Rosion)
ZvNo124A | 240v | 0.16A | 180
ZVN0124B 240V 0.42A 16Q
ZVNO124L 240V 0.5A 16Q

T0-220
SUFFIX L
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ZVNO124

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 240 240 240 \
Ib Continuous drain current (@ T, =25°C) 0.16 0.16 0.23 A
Ip Continuous drain current (@ T¢=25°C) - 0.42 0.5 A
lom Pulse drain current 2 2 A
Vgs Gate-source voltage +20 +20 +20 \")
Po Max. power dissipation (@ T5=25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T =25°C) - 5 20 w
T, Teg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. [ Max. | Unit Conditions
BVpss  Drain-source breakdown 240 | - - V [lp=1mA, Vgg=0V
voltage
Vgsin)  Gate-source threshold 1 - 3 V | lp=1mA, Vpg=Vgs
voltage
lgss Gate body leakage - [ 0.1 | 20 | nA | Vgg= 120V, Vpg=0V
loss Zero gate voltage drain - - 10 | A | Vps=Max. rating, Vgg=0V
current
- - 100 | pA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
1bon) On-state drain current (1) 0.5 1 - Vps =26V, Vgg=10V
Rpsicn)  Static drain-source on-state - - 16 2 |Ip=0.25A, Vgg=10V
resistance (1)
Ofs Forward transconductance 0.1 ]0.26( - S | Vps=25V, Ip=0.25A
(1) (2)
Ciss Input capacitance (2) - 62 85 pF A
C Common source output - 9 20 pF _ _
%8 capacitance (2) >;/£s1 M%‘E;V, Ves =0V
Crss Reverse transfer capacitance | — 2 7 pF
(2) J
td(on) Turn-on delay time (2) (3) - 3 7 ns |
t, Rise time (2) (3) - ns
* Vpp=25V, Ip=0.25A
ta(off) Turn-off delay time (2) (3) - 1 16 ns
t Fall time (2) (3) - 5 ns |
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ZVNO124

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Typ. Unit Conditions
Vsp Forward ON voltage (1) 0.76 v Vgs=0V, Is=0.16A
t, Reverse recovery time 105 ns Vgs=0V, I[g=0.16A
IR = 0. 1A

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 509 source impedance and < 5ns rise time on a pulse generator.
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ZVNO124
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ZVNO124
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ZVNO124
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ZVNO124
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ZVNO124
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N-channel enhancement
mode vertical DMOS FET

ZVNO0535

FEATURES
Compact geometry
Fast switching speeds

No secondary breakdown

High input impedance

)
)
]
® Excellent temperature stability
[ J
® Low current drive

)

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

E-LINE (TO-92)
SUFFIX A

PRODUCT SUMMARY

Part No.

BVpss I

Rosion)

ZVNOS535A*

350V 90mA

500

*BS-CECC approved
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ZVNO535

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 350 \
Ib Continuous drain current (@ T, =25°C) 0.09 A
lom Pulse drain current 0.6 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 W
Tir Tsg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C uniess otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 350 - \ Ip=1mA, Vgs=0V
voltage
Vasith) Gate-source threshold 1 3 \ Ip=1mA, Vpg=Vg5g
voltage
les Gate body |eakage - 20 nA VGS =+ 2OV, VDS =0V
Ipss Zero gate voltage drain - 10 pA | Vpg=Max. rating, Vgg=0V
current
- 400 pA | Vps=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ibton) On-state drain current (1) 150 - mA | Vps=25V, Vgg=10V
Rpsieny  Static drain-source on-state - 50 Q Ip=100mA, Vgg=10V
resistance (1)
Ots Forward transconductance 100 - mS | Vpg=25V, Ip=100mA
(1) (2)
Ciss Input capacitance (2) - 70 pF |
Common source output - 10 pF - —
% capacitance (2) :/L-)S‘I Mf-!szV‘ Ves =0V
Ciss Reverse transfer capacitance - 4 pF
(2) J
tgi0n) Turn-on delay time (2) (3) - 7 ns | )
t, Rise time (2) (3) - 7 ns
Vpp =25V, Ip=100mA
t4(off) Turn-off delay time (2) (3) - 16 ns
t Fall time (2) (3) - 10 ns

G-128




SOURCE-DRAIN DIODE CHARACTERISTICS

ZVNO535

Parameter

Typ.

Unit Conditions

Vsp Diode forward voltage (1)

0.74

Vv VGS=OV' |S= 90mA

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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ZVNO0535

20
6908

L6
g
‘Q‘ Ip:
g2 250mA
o
>
w
(%}
3 e
z
a4
a
(=]
;

4
8 100mA

\ SOmA
°% 2 4 3 8 10

Vg ~ GATE-SOURCE VOLTAGE (VOLTS)

Fig. 3 Typical voltage saturation characteristics

Ip (ON)-ON-STATE DRAIN CURRENT (AMPS)

oS

04

03

02

01

H 69
| 09

/’ ] Vos = 25V

/ |

2 4 [ L] 10
VGs - GATE-SOURCE VOLTAGE (VOLTS)

Fig. 4 Typical transfer characteristics

G-130




ZVNO0535

N 6910
Ciss
50
&
§ 0
2
o
2
10- k\
Coss
o Crss
0 20 30 4«0 S0

Vos - ORAIN-SOURCE VOLTAGE (VOLTS)

Fig. 5 Typical capacitance v drain-source voltage

6911

Vos = 5V

020 ] \

010

n |

01 02 03 04 [
10 (ON) - ORAIN CURRENT (AMPS)

§
—

915 - FORWARD TRANSCONDUCTANCE (mhos)
o
>

Fig. 6 Typical transconductance v drain current

G-131



ZVNO535
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ZVNO535
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ZVNO0535

08

07

0-6

05

04

03

0-2

Pp-POWER DISSIPATION (WATTS)

01

LN
20 40 60 80 100 120 140 160
Ta-AMBIENT TEMPERATURE (°C) 4/DERATING/8/86

Fig. 11 Power v temperature derating curve (ambient)

G-134



N-channel enhancement-
mode vertical DMOS FET

ZVNO0540

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

A

E-LINE (TO-92)
SUFFIX A

5

TO-39
SUFFIX B

Part No. BVpss Ip Rpsion)

ZVNO540A*| 400V | 0.09A 500

ZVN05408B 400V | 0.15A 500

ZVNO0540L 400V | 0.15A 50Q

*BS-CECC approved.

T0-220
SUFFIX L
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ZVNO0540

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 400 400 400 \
Ip Continuous drain current (@ T, =25°C) 0.09 0.09 0.13 A
Ip Continuous drain current (@ T¢=25°C) - 0.15 0.15 A
lom Pulse drain current 0.6 0.6 0.6 A
Vgs Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Po Max. power dissipation (@ T =25°C) - 5 20 w
Tj, Tsig Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 400 - \ Ipb=1mA, Vgg=0V
voltage
Vgsith) Gate-source threshold 1 3 Vv Ip=1mA, Vps=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgg= +20V, Vpg=0V
lpss Zero gate voltage drain - 10 pA | Vpg=Max. rating, Vgg =0V
current
- 400 uA | Vpg=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) 150 - mA | Vpg=25V, Vgg=10V
Rpsion) Static drain-source on-state - 50 Q Ip=100mA, Vgs=10V
resistance (1)
O¢s ::;))r\;vza)rd transconductance 100 - mS | Vpg=25V, Ip=100mA
Ciss Input capacitance (2) - 70 pF | )
C Common source output - 10 pF =2 -
% capacitance (2) q 2/251 MHE;V' Ves =0V
Ciss Rzeverse transfer capacitance - 4 pF
/
td(on) Turn-on delay time (2) (3) - 7 ns | )
t, Rise time (2) (3) - 7 ns
Vpp =25V, Ip=0.1A
t4(off) Turn-off delay time (2) (3) - 16 ns
t Fall time (2) (3) - 10 ns | J

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement-
mode vertical DMOS FET ZVN0545

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance E-LINE (TO-92)

SUFFIX A
Low current drive

Ease of paralleling

DESCRIPTION PZ(Q)
A compact interdigitated geometry forms the /;%
basis of this Ferranti MOSFET. Optimised for low

on-resistance, low capacitance and fast
switching this device is manufactured using the 10-39
latest computer controlled processing SUFFIX B
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

Part No. BVpss Ip Rps(on)
ZVNO545A* | 450V 0.09A 500
ZVN05458B 450V | 0.15A 50Q
ZVNO0545L 450V | 0.15A 500

TO-220
SUFFIX L

*BS-CECC approved.
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ZVNO0545

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 450 450 450 \
o Continuous drain current (@ T, =25°C) 0.09 0.09 0.13 A
Ib Continuous drain current (@ T¢c=25°C) - 0.156 0.15 A
lom Pulse drain current 0.6 0.6 0.6 A
Vgs Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ Tp=25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
Tj, Ts,g Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 450 - \ lp=1mA, Vgg=0V
voltage
Vgsuny  Gate-source threshold 1 3 \ lp=1mA, Vpg=Vgs
voltage
Igss Gate body leakage - 20 nA | Vgg= +20V, Vpg=0V
lpss Zero gate voltage drain - 10 pA | Vps=Max. rating, Vgg=0V
current
- 400 uA Vps =0.8 x Max. rating
Vgs=0V (T=125°C) (2)
1bon) On-state drain current (1) 150 - mA | Vpg=25V, Vgg=10V
Rpsion) Static drain-source on-state - 50 Q Ip=100mA, Vgg=10V
resistance (1)
Oss Forward transconductance 100 - mS | Vpg=25V, Ip=100mA
(1) (2)
Ciss Input capacitance (2) - 70 pF |
C Common source output - 10 pF — -
o8 capacitance (2) r }’231 Mf_'SZV, Vs =0V
Ciss Reverse transfer capacitance - 4 pF
(2) J
taton) Turn-on delay time (2) (3) - 7 ns |
t, Rise time (2) (3) - 7 ns
Vpp=25V, Ip=0.1A
tyioth) Turn-off delay time (2) (3) - 16 ns
t Fall time (2) (3) - 10 ns | |

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET ZVN1409

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

E-LINE (TO-92)
Low current drive SUFFIX A

Ease of paralleling

DESCRIPTION PRODUCT SUMMARY

A compact interdigitated geometry forms the

basis of this Ferranti MOSFET. Optimised for low Part No. BVpss lo Ros(on)

resi ) i d fast
on-resistance, low capacitance an as ZVN1409A 9oV 10mA 2500

switching this device is manufactured using the

latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.
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ZVN1409

ABSOLUTE MAXIMUM RATINGS

Parameter E-line Unit
Vps Drain-source voltage 920
Io Continuous drain current (@ T, =25°C) 0.01 A
lom Pulse drain current 0.04 A
Vgs Gate-source voltage +20 \"
Po Max. power dissipation (@ T =25°C) 0.625 W
T Tstg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. | Max. | Unit Conditions
BVpss Drain-source breakdown 90 - - V | Ip=0.1mA, Vgg=0V
voltage
Vgsiuny  Gate-source threshold 0.8 | - 24 | V |lp=0.1mA, Vpg=Vgs
voltage
lgss Gate-body leakage - - 100 | nA | Vgg= +20V, Vpg=0V
lbss Zero gate voltage drain - - 1 pA | Vpg=Max. rating, Vgg=0V
current
- - 100 | pA | Vpg=0.8 x Max. rating
VGS=0V (T =1 ZSOC) (2)
1b(on) On-state drain current (1) 10 - - mA | Vpg= 25V, Vgg=10V
Rpson)  Static drain-source on-state - - 250 | Q@ |lp=5mA, Vgg=10V
resistance (1)
Os Forward transconductance 2 - - mS | Vps =25V, Ip=10mA
(1) (2)
iss Input capacitance (2) - - 6.5 | pF h
C Common source output - - 3 pF _ -
os capacitance (2) >¥251 M%{SZV, Ves =0V
Crss Reverse transfer capacitance | — - 10.65| pF
(2) J
ta(on) Turn-on delay time (2) (3) - |03 - ns |
t, Rise time (2) (3) - 0.5 - ns
L Vpp =25V, Ip=5mA
ty(off) Turn-off delay time (2) (3) - 1035 - ns
t Fall time (2) (3) - |05 - ns | |

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance on a pulse generator.
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ZVN1409
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ZVN1409
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ZVN1409
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ZVN1409
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ZVN1409
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ZVN1409
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N-channel enhancement
mode vertical DMOS FET

ZVN2106

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

TO-39
SUFFIX B

Part No. BVpss Ip Rps(on)
ZVN2106A*| 60V 0.45A 2Q
ZVN2106B* 60V 1.2A 2Q
ZVN2106L 60V 2.0A 2Q

*BS-CECC approved.

T0-220
SUFFIX L
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ZVN2106

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 60 60 60 \
b Continuous drain current (@ T, =25°C) 0.45 0.45 0.65 A
Ip Continuous drain current (@ Tc=25°C) - 1.2 2 A
lom Pulse drain current 8 A
Vgs Gate-source voltage +20 +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
T Tsg Operating/storage temperature range -55to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. [ Max. [ Unit Conditions
BVpss  Drain-source breakdown 60 - - V | lp=1mA, Vgg=0V
voltage
Vgsiwn  Gate-source threshold 0.8 | - 24 | V [lp=1mA, Vpg=Vgs
voltage
lgss Gate body leakage - 0.1 20 | nA | Vgg= +20V, Vpg=0V
Ipss Zero gate voltage drain - - 0.5 | pA | Vps=Max. rating, Vgg=0V
current
- - 0.1 [ mA | Vpg=0.8 x Max. rating
Vgs =0V (T=125°C) (2)
Ib(on) On-state drain current (1) 2 3 - Vps =18V, Vgg=10V
Rpsion)  Static drain-source on-state - - 2 Q |lp=1A, Vgg=10V
resistance (1)
Ofs Forward transconductance 0.3 04 - S |Vps=18V, Ip=1A
(1) (2)
Ciss Input capacitance (2) - 60 75 pF
C Common source output - 30 45 pF _ -
oss capacitance (2) :/251 MLSZV' Ves =0V
Crss ?ze)verse transfer capacitance | — 15 20 pF
tgiom) Turn-on delay time (2) (3) - 4 7 ns |
t, Rise time (2) (3) - 8 ns
L Vpp= 18V, Ip=1A
ta(off) Turn-off delay time (2) (3) - 12 | ns
t Fall time (2) (3) - 10 15 | ns |
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ZVN2106

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.82 \ Vgs=0V, Ig=0.45A
t,. Reverse recovery time 50 ns Vgs=0V, lIg=0.45A
1g=0.1

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 50 source impedance and < 5ns rise time on a pulse generator.
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ZVN2106
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ZVN2106
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ZVN2106

6929

v
]

0-2

0

Gts -FORWARD TRANSCONDUCTANCE (MHOS)
o
w
g
2

(=]

0 1 4
lD(ON) -DRAIN CURRENT (AMPS)

Fig. 6 Typical transconductance v drain current

07 6930

06

o5 /f T
04 10V —

Vps =

NNV
[

0 2 4 6 8 10
Vgs - GATE-SOURCE VOLTAGE (VOLTS)

Gt -FORWARD TRANSCONDUCTANCE (MHOS)

Fig. 7 Typical transconductance v gate-source voltage

G-162




ZVN2106
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ZVN2106
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N-channel enhancement
mode vertical DMOS FET ZVN2110

FEATURES

® Compact geometry

® Fast switching speeds %

® No secondary breakdown

® Excellent temperature stability

@ High input impedance E-LINE (TO-92)
SUFFIX A

® Low current drive

® Ease of paralleling

DESCRIPTION
A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low

on-resistance, low capacitance and fast
switching this device is manufactured using the T0-39

latest computer controlled processing SUFFIX B
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

Part No. BVpss Ip Rps(on) /
ZVN2110A*| 100V | 0.32A | 4@
ZVN2110B*| 100V | 0.85A | 40 Y 4
ZVN2110L | 100V | 1.5A 40 sTqu-le)z(oL

*BS-CECC approved.
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ZVN2110

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage 100 100 100 \
Ip Continuous drain current (@ T =25°C) 0.32 0.32 0.46 A
Ib Continuous drain current (@ T¢c=25°C) - 0.85 1.5 A
lom Pulse drain current 6 6 A
Vgs Gate-source voltage +20 +20 +20 v
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢c=25°C) - 5 20 w
T Ts,g Operating/storage temperature range -55to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpgs  Drain-source breakdown 100 - - V |lp=1mA, Vgg=0V
voltage
Vgsan)  Gate-source threshold 08| - 24 | V |lp=1mA, Vps=Vgs
voltage
lgss Gate body leakage - 1 0.1 20 | nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain - - 1 pA | Vpg=Max. rating, Vgg=0V
current
- - 100 | pA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
Ibon) On-state drain current (1) 1.5 2 - Vps =25V, Vgs=10V
Rpsion)  Static drain-source on-state - - 4 Q |Ip=1A, Vgg=10V
resistance (1)
Ofs Forward transconductance 250 | 350 - mS | Vpg=25V, lIp=1A
(1) (2)
Ciss Input capacitance (2) - 59 75 pF A
C Common source output - 16 25 pF - -
o8 capacitance (2) »;/2051' M%FZV Vgs =0V
Ciss Reverse transfer capacitance | — 4 8 pF
(2)
t4(on) Turn-on delay time (2) (3) - 4 7 ns
t, Rise time (2) (3) - 4 8 ns
*Vpp=25V, Ip=1A
t4(0tf) Turn-off delay time (2) (3) - 8 13 | ns
t Fall time (2) (3) - 8 13 [ ns |
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN2110

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.82 Y Vgs =0V, Ig=0.32A
t, Reverse recovery time 112 ns Vgs =0V, [=0.32A
Ig=0.1A

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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ZVN2110
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ZVN2110
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ZVN2110
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ZVN2110
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ZVN2110
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N-channel enhancement
mode vertical DMOS FET

ZVN2120

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

A

E-LINE (TO-92)
SUFFIX A

7 4

TO-39
SUFFIX B

Part No. BVpss Ip Rpsion)

ZVN2120A | 200V | 0.18A 100

ZVN2120B 200V | 0.46A 100

ZVN2120L 200V | 0.5A 10Q

T0-220
SUFFIX L
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ZVN2120

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vos Drain-source voltage 200 200 200 \Y
Ib Continuous drain current (@ T, =25°C) 0.18 0.18 0.27 A
Ib Continuous drain current (@ T¢=25°C) - 0.46 0.50 A
lom Pulse drain current 2 2 2 A
Vags Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
T, Tstg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 200 - \ Ip=1mA, Vgs=0V
voltage
VGsith) Gate-source threshold 1 3 \ Ib=1mA, Vps=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgs= 20V, Vpg=0V
Ibss Zero gate voltage drain - 10 pA | Vpg=Max. rating, Vg =0V
current
- 100 pA | Vpg=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) 500 - mA | Vpg=25V, Vgg=10V
Rpsion) Static drain-source on-state - 10 Q Ip=250mA, Vgg=10V
resistance (1)
Oss Forward transconductance 100 - mS | Vpg=25V, Ip=250mA
(1) (2)
Ciss Input capacitance (2) - 85 pF A
Coss Common source output - 20 pF Vps =25V, Vgg=0V
capacitance (2) f=1MHz
Crss Reverse transfer capacitance - 7 pF
(2) J
t4(0n) Turn-on delay time (2) (3) - 8 ns |
t, Rise time (2) (3) - 8 ns
* Vpp=25V, Ip=250mA
ta(off) Turn-off delay time (2) (3) - 20 ns
t Fall time (2) (3) - 12 ns | J

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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ZVN2120

Fig. 2 Typical saturation characteristics
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ZVN2120
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ZVN2120
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ZVN2120
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ZVN2120
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ZVN2120
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N-channel enhancement

. ZVN2206
mode vertical DMOS FET
FEATURES
® Compact geometry
® Fast switching speeds
® No secondary breakdown
® Excellent temperature stability T0-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

TO-220
SUFFIX L

PRODUCT SUMMARY

Part No. BVDSS 'D RDs(on)
ZVN2206B* | 60V 4.8A 0.5Q
ZVN2206L 60V 4.8A 0.5Q

*BS-CECC approved
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ZVN2206

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 T0-220 Units
Vps Drain-source voltage 60 60 \
Ip Continuous drain current (@ T, =25°C) 0.9 1.3 A
Ip Continuous drain current (@ T¢=25°C) 4.8 4.8 A
lom Pulse drain current 16 16 A
Vgs Gate-source voltage +20 +20 \
Pp Max. power dissipation (@ Tp=25°C) 0.7 1.5 w
Po Max. power dissipation (@ T¢=25°C) 20 20 w
Tir Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T =25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 60 - - V | lp=10pA, Vgs=0V
voltage
Vgsun)  Gate-source threshold 1 - 3 V {lp=2mA, Vpg=Vgs
voltage
lgss Gate body leakage - - 20 | nA | Vgg= + 20V, Vpg=0V
Ibss Zero gate voltage drain - - 2 A | Vps=Max. rating, Vgg =0V
current
- - 200 | A | Vpg=0.8 x Max. rating
VGS = OV (T =1 25°C) (2)
Ib(on) On-state drain current (1) 4 8 - Vps =18V, Vgg=10V
Rpson)  Static drain-source on-state - - 05 [ @ [Ip=2A, Vgs=10V
resistance (1)
Ofs Forward transconductance - 1.4 - S |Vps=18V, Ip=2A
(1) (2)
Ciss Input capacitance (2) - 170 | 220 | pF |)
C Common source output - 80 | 100 | pF - -
o8 capacitance (2) >¥351 MLS_V Ves =0V
Crss Reverse transfer capacitance | — 35 80 pF
(2) J
taion) Turn-on delay time (2) (3) - 3.7 5 ns
t, Rise time (2) (3) - 14 20 ns
> VDD= 18V, |D=2A
ta(off) Turn-off delay time (2) (3) - 17 26 ns
t Fall time (2) (3) - 18 | 26 | ns | )
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN2206

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.95 \" Vgs=0V, lg=4A
t, Reverse recovery time 59 ns Vgs=0V, I[g=4A
lg=1A

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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ZVN2206
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ZVN2206
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ZVN2206
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ZVN2206
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ZVN2206
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N-channel enhancement

. VN2210

mode vertical DMOS FET z

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability T0-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

T0-220
SUFFIX L

PRODUCT SUMMARY

Part No. Bvbss lD RDs(m’
ZVN2210B* | 100V 3.45A 0.80
ZVN2210L 100V 3.45A 0.80

*BS-CECC approved

G-179




ZVN2210

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 TO-220 Units
Vbs Drain-source voltage 100 100 \
Ib Continuous drain current (@ T, =25°C) 0.65 0.95 A
Ib Continuous drain current (@ T¢c=25°C) 3.45 3.45 A
lom Pulse drain current 12 12 A
Vgs Gate-source voltage +20 +20 \
Po Max. power dissipation (@ To=25°C) 0.7 1.5 w
Po Max. power dissipation (@ T¢c=25°C) 20 20 w
Tir Tag Operating/storage temperature range -55t0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 100 - - V [lp=10rA, Vgg=0V
voltage
Vgsah)  Gate-source threshold 1 - 3 V | lp=2mA, Vpg=Vgg
voltage
lgss Gate body leakage - 1 20 | nA | Vgg= +20V, Vpg=0V
lpss Zero gate voltage drain - - 2 A | Vpg=Max. rating, Vgg =0V
current
- - 200 | A | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) 3 6 - Vps =25V, Vgg= 10V
Rpsion)  Static drain-source on-state - - 0.8 | @ |Ip=2A, Vgg=10V
resistance (1)
Ots Forward transconductance - 1.2 - S | Vps=25V, Ip=1.6A
(1) (2)
Ciss Input capacitance (2) - 160 | 220 | pF |)
Common source output - 50 75 pF - =
ose capacitance (2) > 2/251 M%{E‘;V Ves =0V
Crss Reverse transfer capacitance | — 16 25 | pF
(2) J
taon) Turn-on delay time (2) (3) - 133 5 ns |)
t, Rise time (2) (3) - 15 25 | ns
* Vpp=25V, Ip=2A
td(off) Turn-off delay time (2) (3) - 17 26 ns
t Fall time (2) (3) - 16 | 256 | ns | |
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN2210

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.89 Vv Vgs=0V, Ig=3A
t, Reverse recovery time 124 ns Vgs=0V, I[g=3A

lr=1A

(1) Measured under pulsed conditions. Width =300pus. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.

g L l‘&s:
s o
z o~
g s
g "4 o
I 5
e |0
<
13 SV
§ .
2 o
5
o
0 10 20 %0 0 %0
Vps - DRAIN SOURCE VOLTAGE (VOLTS)
Fig. 1 Typical output characteristics
s ° s
a v
§ £
- / 8V
zZ 6
g 7 v
g
g, Zdd .
w sl _
ﬁ | SV
z 2 -
9 v
3 v
(=] v
T o
(o) 2 3 6 ] 0
Vos- ORAIN SOURCE VOLTAGE (VOLTS)
Fig. 2 Typical saturation characteristics

G-181



ZVN2210
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ZVN2210
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ZVN2210
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ZVN2210
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N-channel enhancement

. ZVN2220
mode vertical DMOS FET
FEATURES
® Compact geometry
® Fast switching speeds
® No secondary breakdown
® Excellent temperature stability 70-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

T0-220
SUFFIX L

PRODUCT SUMMARY

Part No. BVDSS lD RDS(on)
ZVN2220B 200V 1.85A 2.50
ZVN2220L 200V 1.85A 2.5Q
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ZVN2220

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 T0-220 Units
Vps Drain-source voltage 200 200 \
Ib Continuous drain current (@ T, =25°C) 0.35 0.5 A
Ip Continuous drain current (@ T =25°C) 1.85 1.85 A
Iom Pulse drain current 8 8 A
Vgs Gate-source voltage +20 +20 \'
Pp Max. power dissipation (@ T, =25°C) 0.7 1.5 w
Pp Max. power dissipation (@ T¢c=25°C) 20 20 W
Tir Tseg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 200| - - V | lp=10pA, Vgg=0V
voltage
Vgsiwn  Gate-source threshold 1 - 3 V | lp=2mA, Vps=Vgs
voltage
lgss Gate body leakage - 1 20 | nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain - - 10 | pA | Vpg=Max. rating, Vgg=0V
current
- — | 200 | pA | Vps=0.8 xMax. rating
Vgs =0V (T=125°C) (2)
Ibion) On-state drain current (1) 2 3 - Vps =25V, Vgg=10V
Rpsiony  Static drain-source on-state - - 25 | Q@ [Ip=1A, Vgg=10V
resistance (1)
Ofs Forward transconductance - 1 - S |[Vps=25V, Ip=1A
(1) (2)
Ciss Input capacitance (2) - [170 | 220 | pF |)
C Common source output - 30 45 pF _ -
ose capacitance (2) > 2/251 M%{t';v, Ves =0V
Ciss Reverse transfer capacitance | — 6 10 | pF
(2 J
tyion) Turn-on delay time (2) (3) - 3 6 ns |)
t, Rise time (2) (3) - 10 ns
Vop=25V, Ip=1A
ta(off) Turn-off delay time (2) (3) - 20 | 26 | ns
t Fall time (2) (3) - 1 15 | ns | )
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN2220

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.85 \" Vgs=0V, Ig=2A
t, Reverse recovery time 175 ns Vgs=0V, Ig=2A
IR = 1 A

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.

(2} Sample test.

(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement

mode vertical DMOS FET ZVN2224

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

@ Excellent temperature stability 70-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast

switching this device is manufactured using the

T0-220
SUFFIX L

PRODUCT SUMMARY

latest computer controlled proc ing
techniques in order to achieve greater stability,

reliability and ruggedness.

Part No. BVDSS lD RDS(D")
ZVN22248B 240V 1.2A 60
ZVN2224L 240V 1.2A 60
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ZVN2224

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 TO-220 Units
Vps Drain-source voltage 240 240 \
Ip Continuous drain current (@ T, =25°C) 0.23 0.33 A
Ip Continuous drain current (@ Tc=25°C) 1.2 1.2 A
lom Pulse drain current 6 6 A
Vgs Gate-source voltage +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 1.5 w
Pp Max. power dissipation (@ T =25°C) 20 20 w
Tir Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T =25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 240 | - - V | lp=10pA, Vgg=0V
voltage
Vgsuny  Gate-source threshold 1 - 3 V | lp=2mA, Vpg=Vgg
voltage
lgss Gate body leakage - - 20 | nA | Vgg= 120V, Vpg=0V
lpss Zero gate voltage drain - - 10 | pA | Vpg=Max. rating, Vgg=0V
current
- - 200 | pA | Vps=0.8 x Max. rating
VGS = OV (T = 1 2500) (2)
Ib(on) On-state drain current (1) 1.5 - Vps =25V, Vgg=10V
Rpsion)  Static drain-source on-state - 4 6 Q |lp=1A, Vgs=10V
resistance (1)
O¢s Forward transconductance - [ 750 [ = | mS | Vpg=25V, Ip=1A
(1) (2)
Ciss Input capacitance (2) - | = |220 | pF |)
C Common source output - - 45 pF - -
0% capacitance (2) )2/251 M%-iszv' Ves=0V
Ciss Reverse transfer capacitance | — - 10 oF
(2)
t4(on) Turn-on delay time (2) (3) - - 6 ns
t, Rise time (2) (3) - - 10 | ns
* Vpp=25V, Ip=1A
t4(otf) Turn-off delay time (2) (3) - - 26 ns
t Fall time (2) (3) - - 15 | ns |

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 509 source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET

ZVN2535

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

A

E-LINE (TO-92)
SUFFIX A

4

T0-39
SUFFIX B

Part No. BVpss Ip Rps(om

ZVN2535A 350V 0.09A 350

ZVN25358B 350V | 0.25A 350

T0-220

ZVN2535L 350V | 0.25A 350

SUFFIX L
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ZVN2535

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 T0O-229 | Units
Vps Drain-source voltage 350 350 350 Vv
Ib Continuous drain current (@ T, =25°C) 0.09 0.09 0.14 A
Ip Continuous drain current (@ T¢=25°C) - 0.25 0.25 A
lom Pulse drain current 1 1 1 A
Vs Gate-source voltage +20 +20 +20 \")
Pp Max. power dissipation (@ Tp=25°C) 0.7 0.7 1.5 W
Po Max. power dissipation (@ T¢c=25°C) - 5 20 w
T, Teg Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 350 - \" Ip=1mA, Vgg=0V
voltage
Vasith) Gate-source threshold 1 3 \ lp=1mA, Vpg=Vgg
voltage
lgss Gate-body leakage - 20 nA | Vgs= +20V, Vpg=0V
Ipss Zero gate voltage drain - 10 pA | Vpg=Max. rating, Vgs=0V
current
- 400 pA | Vpg=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ibon) On-state drain current (1) 250 - mA | Vpg=25V, Vgg=10V
Rpsony  Static drain-source on-state - 35 Q Ip=100mA, Vgs=10V
resistance (1)
Oys Forward transconductance 100 - mS | Vps=25V, Ip=100mA
(1) (2)
Ciss Input capacitance (2) - 70 pF A
C Common source output - 10 pF Vie =25V, Vac=
s capacitance (2) r oS MHE; + Ves =0V
Ciss ?;)verse transfer capacitance - 4 pF
ta(on) Turn-on delay time (2) (3) - 7 ns
t, Rise time (2) (3) - 7 ns
* Vpp=25V, Ip=100mA
La(otf) Turn-off delay time (2) (3) - 16 ns
t Fall time (2) (3) - 10 ns |

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 501 source impedance and < 5ns rise time on a pulse generator.
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ZVN2535

Fig. 2 Typical saturation characteristics
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ZVN2535
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ZVN2535
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ZVN2535
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ZVN2535
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ZVN2535
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N-channel enhancement
mode vertical DMOS FET ZVN3206

FEATURES
Compact geometry
Fast switching speeds

No secondary breakdown

Excellent temperature stability

High input impedance T0-220
SUFFIX L

Low current drive

Ease of paralleling

DESCRIPTION PRODUCT SUMMARY

A compact cell gegometry forms the basis of this

Ferranti MOSFET. Optimised for low on- Part No. BVpss ) Ros(on)

resistance, low capacitance and fast switching
this device is manufactured using the latest

ZVN3206L* | 60V 18A 0.120Q

computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

*BS-CECC approved
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ZVN3206

ABSOLUTE MAXIMUM RATINGS

Parameter TO-220 Unit
Vps Drain-source voltage 60 \
Ip Continuous drain current (@ T¢c=25°C) 18 A
Iom Pulsed drain current 72 A
Ves Gate-source voltage +20 \
Po Max. power dissipation (@ Tc=25°C) 75 w
Ti Tag Operating/storage temperature range —-565to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 60 - v lp=250uA, Vgg=0V
voltage
Vgsuny  Gate-source threshold 2 4 v Ip=250puA, Vps=Vgs
voltage
lgss Gate body leakage - 500 nA | Vgs=+20V, Vpg=0V
lbss Zero gate voltage drain - 250 pA | Vps=Max. rating, Vgg=0V
current
- 1 mA | Vpg=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) 18 - Vps =4V, Vgg= 10V
Rpsion)  Static drain-source on-state - 0.12 Q Ip=10A, Vgs=10V
resistance (1)
O¢s Forward transconductance 4 - S Vps=10V, Ip=10A
(1) (2)
Ciss Input capacitance (2) - 1500 | pF | )
C Common source output - 750 pF - =
oss capacitance (2) r ;l'=351 M%.,SZV' Ves =0V
Crss Reverse transfer capacitance - 250 pF
(2)
ta(on) Turn-on delay time (2) - 30 ns
t, Rise time (2) - 100 ns | VDD =25V, ID =10A
atoff) Turn-off delay time (2) - 50 ns Z5=150
t Fall time (2) - 60 ns | J
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ZVN3206

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Typ. Unit Conditions

Vsp Diode forward voltage (1) 1.08 v Vgs=0V, Is=18A

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
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ZVN3206
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ZVN3206
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ZVN3206

Fig. 10 Typical gate charge v gate-to-source voltage
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N-channel enhancement
mode vertical DMOS FET

ZVN3210

FEATURES

® Compact geometry

® Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact cell geometry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

T0-220
SUFFIX L

PRODUCT SUMMARY

Part No.

BVpss I

RDS(on)

ZVN3210L* | 100V 14A

0.18Q

*BS-CECC approved
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ZVN3210

ABSOLUTE MAXIMUM RATINGS

Parameter TO-220 Unit
Vos Drain-source voltage 100
Ip Continuous drain current (@ T¢c=25°C) 14 A
lom Pulsed drain current 56 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ T¢=25°C) 75 w
Tir Teyg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 100 - \ lp=250uA, Vgg=0V
voltage
Vasith) Gate-source threshold 2 4 \ Ip=250pA, Vps=Vgs
voltage
lgss Gate body leakage - 500 nA | Vgs= 120V, Vpg=0V
Ibss Zero gate voltage drain - 250 pA | Vps=Max. rating, Vgg=0V
current
- 1 mA | Vpg=0.8 x Max. rating
VGS =0V (T =1 25°C) (2)
Ibon) On-state drain current (1) 14 - A Vps =5V, Vgg= 10V
Rpsion) Static drain-source on-state - 0.18 Q Ip=8A, Vgg=10V
resistance (1)
Ofs l(=1o)r\;vz:-x)rd transconductance 3 - S Vps=10V, Ip=8A
Ciss Input capacitance (2) - 1200 | pF | )
Coss Common source output - 500 pF Vps =25V, Vgg =0V
capacitance (2) f=1MHz
Crss ?5verse transfer capacitance - 150 pF
/
t(0n) Turn-on delay time (2) - 30 ns |
t, Rise time (2) - 75 ns Vpp =36V, Ip=8A
t(off) Turn-off delay time (2) - 40 ns Zp=15Q
t Fall time (2) - 45 ns | J
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ZVN3210

SOURCE-DRAIN DIODE CHARACTERISTICS

Parameter Typ. Unit Conditions

Vsp Diode forward voltage (1) 1.0 \ Vgs=0V, Isg=14A

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
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ZVN3210
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ZVN3210
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ZVN3210
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N-channel enhancement
mode vertical DMOS FET

ZVN3220

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability
® High input impedance

® Low current drive

® Ease of paralleling
DESCRIPTION

mmemmim s mall mames abon: Snnren s Shen haala A oy
A CUmpact ceil gouinmiouy 101insS the basis of this

Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

TO-220
SUFFIX L

PRODUCT SUMMARY

Part No.

BVpss b

Rbs(on)

ZVN3220L 200V 8A

0.5Q
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ZVN3220

ABSOLUTE MAXIMUM RATINGS

Parameter TO-220 Unit
Vps Drain-source voltage 200 \"
lp Continuous drain current (@ T =25°C) 8 A
lom Pulsed drain current 32 A
Vgs Gate-source voltage +20 \
Po Max. power dissipation (@ T¢=25°C) 75 w
Ti Tag Operating/storage temperature range -55t0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 200 - \ Ip=250uA, Vgg=0V
voltage
Vgswn)  Gate-source threshold 2 4 \" Ip=250uA, Vps=Vgs
voltage
Igss Gate body leakage - 500 nA | Vgg= +20V, Vpg=0V
loss Zero gate voltage drain - 250 pA | Vpg=Max. rating, Vgg=0V
current - —— —— -
- 1 mA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) 8 - Vps =10V, Vgs=10V
Rpsion)  Static drain-source on-state - 0.5 Q Ip=5A, Vgg=10V
resistance (1)
Ots Forward transconductance 2.5 - S Vps= 10V, Ip=5A
(1) (2)
Ciss Input capacitance (2) - | 1200 pF |)
C Common source output - 450 pF - =
ose capacitance (2) r 2/ 25 MﬁSZV, Ves =0V
Cres Rzeverse transfer capacitance - 150 pF
(2)
t4(on) Turn-on delay time (2) - 30 ns
t, Rise time (2) - 50 ns | VDD = 90V, ID =5A
ty(off) Turn-off delay time (2) - 50 ns Zo=150
t Fall time (2) - 40 ns | |
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN3220

Parameter Typ.

Unit Conditions

Vsp Diode forward voltage (1) 0.94

\" VGS=0V' |s=8A

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.

(2) Sample test.
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N-channel enhancement

mode vertical DMOS FET
FEATURES
® Compact geometry
©® Fast switching speeds
® No secondary breakdown
® Excellent temperature stability
® High input impedance E-LINE (TO-92)
SUFFIX A
® Low current drive
® Ease of paralleling
DESCRIPTION
A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the TO-39
latest computer controlled processing SUFFIX B
techniques in order to achieve greater stability,
reliability and ruggedness.
PRODUCT SUMMARY
Part No. BvDss lD RDS(on)
ZVN3306A 60V 0.27A 50
ZVN3306B 60V | 0.75A 50 SOT-23
SUFFIX F

ZVN3306F 60V 0.15A 50
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ZVN3306

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 SOT-23 | Units
Vps Drain-source voltage 60 60 60 \Y
Ip Continuous drain current (@ T, =25°C) 0.27 0.27 0.15 A
lp Continuous drain current (@ T¢=25°C) - 0.75 - A
lom Pulse drain current 3 3 A
Vgs Gate-source voltage +20 +20 +20 \)
Pp Max. power dissipation (@ T, =25°C) 0.625 0.625 0.25 w
Pp Max. power dissipation (@ T¢c=25°C) - 5 - w
Ti Tag Operating/storage temperature range -55 to +150 °C
ELECTRICAL CHARACTERISTICS (at T =25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss Drain-source breakdown 60 - - V [lp=1mA, Vgg=0V
voltage
Vgsun) Gate-source threshold 08| - 24 | V |Ip=1mA, Vps=Vgs
voltage
lgss Gate body leakage - - 20 | nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain - - 0.5 | pA | Vpsg=Max. rating, Vgg=0V
current
- - 50 | pA | Vps=0.8xMax. rating
Vgs=0V (T=125°C) (2)
Ibon) On-state drain current (1) 750 | - - | mA [ Vpg=18V, Vgg=10V
Rpson) Static drain-source on-state - - 5 Q | lIp=500mA, Vgs=10V
resistance (1)
Os Forward transconductance 150 | - . mS | Vps =18V, Ip=500mA
(1) (2)
Ciss Input capacitance (2) - - 35 | pF |
C Common source output - - 25 pF - -
% capacitance (2) e VES-, MLBZV' Ves =0V
Ciss Reverse transfer capacitance | — - 8 pF
(2) J
t4(0n) Turn-on delay time (2) (3) - 3 5 | ns |
t, Rise time (2) (3) - 4 7 ns
* Vpp= 18V, Ip=500mA
taioff) Turn-off delay time (2) (3) - 4 6 ns
t Fall time (2) (3) - 5 8 ns |
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SOURCE-DRAIN DIODE CHARACTERISTICS

ZVN3306

Parameter Typ. Unit Conditions
Vsp Diode forward voltage (1) 0.85 \ Vgs =0V, Ig=270mA
t, Reverse recovery time 920 ns Vgs =0V, lg=270mA
Ig=100mA

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.

(2) Sample test.

(3) Switching times measured with 5011 source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET

ZVN3310

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

T0-39
SUFFIX B

Part No. BVpss I Rpsion)

ZVN3310A 100v 0.2A 100

ZVN3310B 100v 0.5A 100

ZVN3310F 100v 0.1A 100

SOT-23
SUFFIX F
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ZVN3310

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 SOT-23 | Units
Vps Drain-source voltage 100 100 100 \
Io Continuous drain current (@ T, =25°C) 0.2 0.2 0.1 A
b Continuous drain current (@ Tc=25°C) - 0.5 - A
Iom Pulse drain current 2 2 A
Vas Gate-source voltage +20 +20 +20 \
Po Max. power dissipation (@ Tp=25°C) 0.625 0.625 0.25 w
Pp Max. power dissipation (@ T¢c=25°C) - 5 - w
Ti» Tsg Operating/storage temperature range -55to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 100 - - V [lp=1mA, Vgg=0V
voltage
Vgsin  Gate-source threshold 08| - 24 | V |lp=1mA, Vps=Vgs
voltage
'GSS Gate body leakage - - 20 nA VGS =+ ZOV, VDS=OV
lpss Zero gate voltage drain - - 1 A | Vpg=Max. rating, Vgg=0V
current
- - 50 | A | Vps=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
1b(on) On-state drain current (1) 500 | - - | mA [ Vpg=25V, Vgg=10V
Rpsn)  Static drain-source on-state - - 10 2 |lp=500mA, Vgg=10V
resistance (1)
Ofs Forward transconductance 100| - - mS | Vpg =25V, lp=500mA
(1) (2)
Ciss Input capacitance (2) - - 40 | pF |)
Common source output - - 15 pF - —
os capacitance (2) q 2/251 M%EV, Ves =0V
Crss Reverse transfer capacitance | - - 5 pF
(2) J
td(on) Turn-on delay time (2) (3) - 3 5 ns |
t, Rise time (2) (3) - 5 7 ns
* Vpp=25V, Ip=500mA
La(off) Turn-off delay time (2) (3) - 4 6 ns
t Fall time (2) (3) - 5 7 ns
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ZVN3310

SOURCE-DRAIN DIODE CHARACTERISTICS
Parameter Typ. Unit Conditions

Vsp Diode forward voltage (1) 0.82 \% Vgs =0V, Ig=200mA

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET

ZVN3320

FEATURES
Compact geometry
Fast switching speeds

No secondary breakdown

High input impedance

[ J
[
[ J
® Excellent temperature stability
[ J
® Low current drive

o

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

T0-39
SUFFIX B

Part No. BVpss I Ros(on

ZVN3320A | 200V | 0.1A 25Q

ZVN3320B 200V | 0.25A 250

ZVN3320F 200V | 0.06A 25Q

SOT-23
SUFFIX F
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ZVN3320

ABSOLUTE MAXIMUM RATINGS

Parameter E-line TO-39 SOT-23 | Units
Vps Drain-source voltage 200 200 200 \Y
Ib Continuous drain current (@ T, =25°C) 0.1 0.1 0.06 A
Ip Continuous drain current (@ T =25°C) - 0.25 - A
Iom Pulse drain current 1 1 1 A
Vgs Gate-source voltage +20 +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.625 0.625 0.25 w
Pp Max. power dissipation (@ T =25°C) - 5 - W
T Ts,g  Operating/storage temperature range ' -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Typ. | Max. | Unit Conditions
BVpss  Drain-source breakdown 200 | - - V [lp=1mA, Vgs=0V
voltage
Vgsiwn)  Gate-source threshold 1 - 3 V |lp=1mA, Vps=Vgg
voltage
lgss Gate body leakage - 1 0.1 [ 100 | nA | Vgg= +20V, Vpg=0V
Ibss Zero gate voltage drain - - 10 | pA | Vps=Max. rating, Vgg=0V
current
- - 50 | pA | Vps=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
1b(0n) On-state drain current (1) 250 | - - mA | Vpg=25V, Vgg=10V
Rpsion)  Static drain-source on-state - - 25 Q |lp=100mA, Vgs=10V
resistance (1)
Ors Forward transconductance 75 - - mS | Vpg =25V, Ip=100mA
(1) (2)
Ciss Input capacitance (2) - - 45 | pF |)
C Common source output - - 18 pF - -
o capacitance (2) q ;/251 Mﬁszv' Ves =0V
Ciss Rze)verse transfer capacitance | - - 5 pF
(
tgon) Turn-on delay time (2) (3) - - 5 [ ns |)
t, Rise time (2) (3) - - 7 ns
Vpp =25V, Ip=100mA
taioff) Turn-off delay time (2) (3) - - 6 ns
t Fall time (2) (3) - - 6 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET

ZVN4106

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact ceii geomeiry forms the basis of this
Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching
this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.

SO0T-23
SUFFIX F

PRODUCT SUMMARY

Part No.

BVpss

Hpsion)

ZVN4106F

60V

0.2A

2.50

G-247




ZVN4106

ABSOLUTE MAXIMUM RATINGS

Parameters SOT-23 Unit
Vos Drain-source voltage 60
Io Continuous drain current (@ Tp=25°C) 0.2 A
lom Pulse drain current 3 A
Vas Gate-source voltage +20 \
Pp Max. power dissipation (@ T, =25°C) 0.25 w
T Tag Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 60 - \ lp=1mA, Vgg=0V
voltage
VGsith) Gate-source threshold 1.3 3 \ Ip=1mA, Vpg=Vgs
voltage
lgss Gate-body leakage - 100 nA | Vgg= +20V, Vpg=0V
Ibss Zero gate voltage drain - 10 pA | Vpg=Max. rating, Vgg=0V
current
- 50 pA | Vpg=0.8 x Max. rating
Vgs =0V (T=125°C) (2)
Ibon) On-state drain current (1) 1 - A Vps =25V, Vgg=10V
Rpsion) Static drain-source on-state - 2.5 Q Ip=500mA, Vgg=10V
resistance (1)
- 5 Q Ip=200mA, Vsg=5V
Ots Forward transconductance 160 - mS | Vpg=25V, Ig=500mA
(1) (2)
Ciss Input capacitance (2) - 35 pF |
C Common source output - 25 pF — -
% capacitance (2) ’ r 2/251 MﬁBZV, Ves =0V
Crss ?ze)verse transfer capacitance - 8 pF
t(0m) Turn-on delay time (2) (3) - 5 ns | )
t, Rise time (2) (3) - 7 ns
Vpp =25V, Ip=500mA
td(off) Turn-off delay time (2) (3) - 6 ns
t Fall time (2) (3) - 8 ns | J

(1) Measured under pulsed conditions. Width =300us. Duty cycle €£2%.
(2) Sample test.
(3) Switching times measured with 509 source impedance and < 5ns rise time on a pulse generator.
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N-channel enhancement
mode vertical DMOS FET

ZVN4206

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

E-LINE (TO-92)
SUFFIX A

Ease of paralleling

PRODUCT SUMMARY

DESCRIPTION

and Ao e PP

A compact ceii geometry forms the basis of this

D_o_as Al
ramu 1vo.

\V}

n
BVvpss

D
pS(on)

Ferranti MOSFET. Optimised for low on-
resistance, low capacitance and fast switching

ZVN4206A

60V

0.6A

10

this device is manufactured using the latest
computer controlled processing techniques in
order to achieve greater stability, reliability and
ruggedness.
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ZVN4206

ABSOLUTE MAXIMUM RATINGS

Parameters E-line Unit
Vps Drain-source voltage 60 \"
Ib Continuous drain current (@ T, =25°C) 0.6 A
lom Pulse drain current 8 A
Vgs Gate-source voltage +20 Vv
Pp Max. power dissipation (@ T, =25°C) 0.7 w
Ti Teyg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown 60 - \ Ip=1mA, Vgg=0V
voltage
Vgsiwn  Gate-source threshold 1.3 3 \ Ip=1mA, Vps=Vgg
voltage
lgss Gate body leakage - 100 nA | Vgs=+20V, Vpg=0V
loss Zero gate voltage drain - 10 pA | Vps=Max. rating, Vgg=0V
current
- 100 pA | Vps=0.8 xMax. rating
Vgs=0V (T=125°C) (2)
Ibton) On-state drain current (1) 3 - A Vps =25V, Vgg=10V
Rpsion)  Static drain-source on-state - 1 Q Ip=1.6A, Vgg=10V
resistance (1)
- 1.5 Q lp=0.5A, Vgg=5V
Os Forwzard transconductance 0.3 - S Vps=25V, Ip=1.5A
(1) (2)
Ciss Input capacitance (2) - 100 pF | )
C Common source output - 60 pF - —
0% capacitance (2) ’ 2/__?51 M%‘SZV, Ves =0V
Crss Reverse transfer capacitance - 20 pF
(2)
t4ion) Turn-on delay time (2) (3) - 8 ns
t, Rise time (2) (3) - 12 ns
e VDD=25V, 'D= 1.5A
ta(off) Turn-off delay time (2) (3) - 12 ns
t Fall time (2) (3) - 15 ns | |

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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P-channel enhancement
mode vertical DMOS FET ZvP0120

FEATURES
® Compact geometry
® Fast switching speeds
® No secondary breakdown
@ Excellent temperature stability
® High input impedance E-LINE (TO-92)
SUFFIX A
® Low current drive
® Ease of paralleling
DESCRIPTION
A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the T0-39
latest computer controlled processing SUFFIX B
techniques in order to achieve greater stability,
reliability and ruggedness.
PRODUCT SUMMARY
Part No. BVpss Ip Rps(on)
ZVPO120A | -200V | -0.11A| 320
ZVPO120B | -200V | -0.25A( 320 T0-220
ZVP0120L | -200V | -0.25A| 320 SUFFIX L
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zZvP0120

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 T0-220 | Units
Vbs Drain-source voltage -200 -200 -200 %
Ib Continuous drain current (@ To=25°C)| -0.11 -0.11 -0.14 A
Ip Continuous drain current (@ Tc=25°C) - -0.25 -0.25 A
lom Pulse drain current -1 -1 -1 A
Vgs Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 A
Pp Max. power dissipation (@ T¢c=25°C) - 5 20 w
Tir Teg Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -200| - \ Ip=—1mA, Vgg=0V
voltage
Veswn)  Gate-source threshold -156| -35| V Ip=—1mA, Vpg=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgg= 120V, Vpg=0V
Ibss Zero gate voltage drain - -10 | wA | Vpg=Max. rating, Vgg=0V
current
- -100| pA | Vpg=0.8xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) -250| - mA | Vpg=-25V, Vgg= - 10V
Rpson)  Static drain-source on-state - 32 Q Ip=—-125mA, Vgg= - 10V
resistance (1)
O¢s Forward transconductance 50 - mS | Vpg=—-25V, I[p=-125mA
(1) (2)
Ciss Input capacitance (2) - 100 | pF |
C Common source output - 25 pF - _ -
ose capacitance (2) e ;/2% MH225V, Ves =0V
Crss Bf‘verse transfer capacitance - 7 pF
(2) J
t4(on) Turn-on delay time (2) (3) - 7 ns |
t, Rise time (2) (3) - 15 ns L
Vpp= —25V, Ip=—125mA
t4(off) Turn-off delay time (2) (3) . 12 ns
t Fall time (2) (3) - 15 ns | J

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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ZVvP0120
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P-channel enhancement

mode vertical DMOS FET

ZVP0535

FEATURES

DESCRIPTION

Compact geometry
Fast switching speeds

High input impedance
Low current drive

Ease of paralleling

No secondary breakdown

Excellent temperature stability

A

E-LINE (TO-92)
SUFFIX A

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low

on-resistance, low capacitance and fast

switching this device is manufactured using the TO-39

latest computer
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

controlled processing

SUFFIX B

Part No. BvDss ID RDS(on)

2VPO535A | -350V | -0.05A| 1000

ZVP0535B | —350V | -0.12A| 100Q TO-220
SUFFIX L

ZVP0535L | —350V | -0.12A| 1000
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ZVP0535

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage -350 -350 -350 \Y
Ip Continuous drain current (@ To=25°C)| -0.05 -0.05 -0.08 A
Ib Continuous drain current (@ T =25°C) - -0.12 -0.12 A
lom Pulse drain current -0.48 -0.48 —-0.48 A
Vgs Gate-source voltage +20 +20 +20 \")
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
T, Teg Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -350| - v Ip==1mA, Vgs=0V
voltage
Vgseny  Gate-source threshold -15| -45| V lp=—1mA, Vpg=Vgg
voltage
lGSS Gate-body leakage - 100 nA VGS =+20V, VDS =0V
lpss Zero gate voltage drain - -20 pA | Vps=Max. rating, Vgg=0V
current
- -2 mA | Vpg=0.8 x Max. rating
Vgs=0V (T=125°C) (2)
1bton) On-state drain current (1) -120 - mA | Vpg=—25V, Vgg=—-10V
Rosn)  Static drain-source on-state - 100 Q lp=—50mA, Vgg=—-10V
resistance (1)
Ofs Forward transconductance 40 - mS | Vps=—-25V, Ip=-50mA
(1) (2)
Ciss Input capacitance (2) - 120 pF b
C Common source output - 20 pF - _ =
ose capacitance (2) > :/ BS1MH22 8V, Ves =0V
Ciss :'\‘ze)verse transfer capacitance - 5 pF
t4ion) Turn-on delay time (2) (3) - 10 ns
t, Rise time (2) (3) - 15 ns
VDD= -25V, ID = —-50mA
Ly (off) Turn-off delay time (2) (3) - 15 ns
t Fall time (2) (3) - 20 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 501 source impedance and < 5ns rise time on a pulse generator.
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Pp - POWER DISSIPATION (WATTS)
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P-channel enhancement
mode vertical DMOS FET

ZVP0540

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

Part No. BVpss o Ros(on)

E-LINE (TO-92)
SUFFIX A

2\
TO-39
SUFFIX B

ZVPO540A | —400V | —0.045A | 150Q

ZVP0540B | —-400V | -0.1A 150Q

ZVP0540L -400V | -0.1A 1500

T0-220
SUFFIX L
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ZVP0540

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage -400 -400 -400 \
Io Continuous drain current (@ To=25°C) | —-0.045 | -0.045 | -0.065 A
) Continuous drain current (@ Tc=25°C) - -0.100 | -0.100 A
Iom Pulse drain current -0.40 -0.40 -0.40 A
Vgs Gate-source voltage +20 +20 +20 \%
Pp Max. power dissipation (@ Tp=25°C) 0.7 0.7 1.5 W
Pp Max. power dissipation (@ T¢=25°C) - 5 20 w
T, Tg Operating/storage temperature range -55t0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -400| - \ lp=—1mA, Vgs=0V
voltage
Vgswny  Gate-source threshold -1.5( -4.5 \" Ip=—1mA, Vpg=Vgg
voltage
Igss Gate body leakage - 20 nA | Vgg= +20V, Vpg=0V
Ibss Zero gate voltage drain - —-20 | pwA | Vpg=Max. rating, Vgg=0V
current
- -2 mA | Vps=0.8 x Max. rating
Vgs =0V (T=125°C) (2)
Ib(on) On-state drain current (1) -100| - mA | Vpg= —-25V, Vgg=-10V
Rpswn)  Static drain-source on-state - 150 Q Ip=-50mA, Vgg=—-10V
resistance (1)
Ots Forward transconductance 40 - mS | Vpg=—-25V, I[p=-50mA
(M2
Ciss Input capacitance (2) - 120 pF A
C Common source output - 20 pF - _ -
ose capacitance (2) XBS.,MHZZSV' Ves=0V
Ciss Reverse transfer capacitance - 5 pF
(2) J
taon) Turn-on delay time (2) (3) - 10 ns | )
1, Rise time (2) (3) - 15 ns
taioff) Turn-off delay time (2) (3) - 15 ns

J VDD= _25V, ID= —50mA

t Fall time (2) (3) - 20 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50 source impedance and < 5ns rise time on a pulse generator.
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P-channel enhancement
mode vertical DMOS FET

ZVP0545

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

£
TO-39
SUFFIX B

Part No. BVpss Ip Rbsion)

ZVP0545A | —450V | —0.045A | 1500

ZVP0545B | -450V | -0.1A 1500

ZVP0545L -450V | -0.1A 150Q

T0-220
SUFFIX L
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ZVP0545

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage -450 —-450 -450 \
Ip Continuous drain current (@ T, =25°C) [ —0.045 | —-0.045 | -0.065 A
Ib Continuous drain current (@ Tc=25°C) - -0.100 | -0.100 A
Iom Pulse drain current -0.40 -0.40 -0.40 A
Vgs Gate-source voltage +20 +20 +20 \%
Pp Max. power dissipation (@ Tp=25°C) 0.7 0.7 1.5 w
Po Max. power dissipation (@ To=25°C) - 5 20 w
T Ts,g Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -450 - Y Ip=—1mA, Vgg=0V
voltage
Vasith) Gate-source threshold -1.5| -4.5 \" lp=—1mA, Vps=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgs= 120V, Vpg=0V
lpss Zero gate voltage drain - —-20 | pA | Vpg=Max. rating, Vgg=0V
current
- -2 mA | Vps=0.8 xMax. rating
VGS = OV (T= 1 25°C) (2)
Ib(on) On-state drain current (1) -100 - mA | Vpg= —25V, Vgg=—-10V
Roson)  Static drain-source on-state - 150 Q Ip=-50mA, Vgg=— 10V
resistance (1)
Ofs Forward transconductance 40 - mS | Vpg= —25V, Ip=—-50mA
(1) (2)
Ciss Input capacitance (2) - 120 pF | )
C Common source output - 20 pF - _ Vee =
oss capacitance (2) r ;/251MH225V, s =0V
Crss Reverse transfer capacitance - 5 pF
(2) J
td(on) Turn-on delay time (2) (3) - 10 ns |
t, Rise time (2) (3) - 15 ns
Vpp= — 25V, lIp=-50mA
t4(off) Turn-off delay time (2) (3) = 15 ns
t Fall time (2) (3) - 20 ns

J

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 502 source impedance and < 5ns rise time on a pulse generator.
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P-channel enhancement

mode vertical DMOS FET

ZVP1320

FEATURES

Compact geometry

Low current drive

Ease of paralleling

DESCRIPTION

Fast switching speeds

High input impedance

No secondary breakdown

Excellent temperature stability

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing

techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

Part No. BVpss o Rops(on)
ZVP1320A | —200V | —0.07A 800
ZVP13208B -200V | -0.10A 800
ZVP1320F -200V | —-0.035A | 80Q

E-LINE (TO-92)
SUFFIX A

T0-39
SUFFIX B

SOT-23
SUFFIX F
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ZVP1320

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 SOT-23 | Units
Vps Drain-source voltage -200 -200 -200 \
Ip Continuous drain current (@ T4,=25°C)| -0.07 -0.07 -0.035 A
Ip Continuous drain current (@ T¢=25°C) - -0.10 - A
lom Pulse drain current -0.4 -0.4 -0.4 A
Vgs Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ T, =25°C) 0.625 0.625 0.25 w
Po Max. power dissipation (@ Tc=25°C) - 5 - W
T Tsg Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -200 - \ Ip=—1mA, Vgg=0V
voltage
VGS(th) Gate-source threshold -1.5 -3.5 v ID =-—1mA, VDS = VGS
voltage
lgss Gate-body leakage - 20 nA | Vgs=+20V, Vpg=0V
lbss Zero gate voltage drain - -10 | pA | Vps=Max. rating, Vgg=0V
current
- -50 | pA | Vpg=0.8xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) -100| - mA | Vpg= —25V, Vgg= - 10V
Rpsion)  Static drain-source on-state - 80 Q Ip=—-50mA, Vgs=—-10V
resistance (1)
Ofs Forward transconductance 25 - mS | Vps= -25V, Ip= -50mA
(1) (2)
Ciss Input capacitance (2) - 50 pF )
C Common source output - 15 pF _ _ -
o8 capacitance (2) r ‘Y':)S‘ Mszsv' Vas =0V
Ciss Reverse transfer capacitance - 5 pF
(2)
taion) Turn-on delay time (2) (3) - 8 ns
t, Rise time (2) (3) - 8 ns
LVpp = — 25V, Ip= — 50mA
ta(off) Turn-off delay time (2) (3) - 8 ns
t Fall time (2) (3) - 16 ns | |

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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ZVP1320

Fig. 4 Typical transfer characteristics
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ZVP1320
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ZVP1320
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P-channel enhancement
mode vertical DMOS FET

ZVP2106

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

N

ol

T0-39
SUFFIX B

Part No. BVpss Ip Ropsion)

ZVP2106A* | —60V | —0.28A 5Q

ZVP2106B* | —60V | -0.76A 5Q

ZVP2106L -60V | -1.0A 5Q

TO-220
SUFFIX L

*BS-CECC approved
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ZVP2106

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units

Vbs Drain-source voltage -60 -60 - 60 \
Ip Continuous drain current (@ To=25°C)| -0.28 -0.28 -0.38

Ip Continuous drain current (@ T¢=25°C) - -0.76 -1.0 A
lom Pulsed drain current -4 -4 -4 A
Vgs Gate-source voltage +20 +20 +20 \%
Pp Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Po Max. power dissipation (@ T¢=25°C) - 5 20 w
Tir Taig Operating/storage temperature range -55to +150 °C

ELECTRICAL CHARACTERISTICS (at T =25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -60 - \ Ip=—-1mA, Vgg=0V
voltage
Vgsuny  Gate-source threshold -15| -35| V Ip==1mA, Vpg=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgg= +20V, Vpg=0V
loss Zero gate voltage drain - -0.5 | puA | Vpsg=Max. rating, Vgg=0V
current
- —-100 | pA | Vpg=0.8xMax. rating
Vgs=0V (T=125°C) (2)
1bon) On-state drain current (1) -1 - A Vps= - 18V, Vgg= - 10V
Rpsion) Static drain-source on-state - 5 Q lp=—-500mA, Vgg= - 10V
resistance (1)
Jits Forward transconductance 150 - mS | Vpg=—-18V, Ip= —500mA
(1) (2)
Ciss Input capacitance (2) - 100 pF
C Common source output - 60 pF - _ -
oss capacitance (2) Yg%MH; 8V, Ves=0V
Crss ?Bverse transfer capacitance - 20 pF
taion) Turn-on delay time (2) (3) - 7 ns
t, Rise time (2) (3) - 15 ns
Vpp= — 18V, Ip= —500mA
taioff) Turn-off delay time (2) (3) - 12 ns
4 Fall time (2) (3) - 15 ns

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50 source impedance and < 5ns rise time on a pulse generator.
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P-channel enhancement
mode vertical DMOS FET

ZVP2110

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,
reliability and ruggedness.

PRODUCT SUMMARY

E-LINE (TO-92)
SUFFIX A

TO-39
SUFFIX B

Part No. BVpss Io Ros(on)
ZVP2110A* | — 100V | - 0.23A 80
ZVP2110B* | — 100V | —0.60A 80
ZvP2110L -100V | -0.75A 80

*BS-CECC approved

T0-220
SUFFIX L




ZVvP2110

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage -100 -100 -100 \"
Ib Continuous drain current (@ To=25°C)| -0.23 -0.23 -0.30 A
Ib Continuous drain current (@ Tc=25°C) - -0.60 -0.75 A
lom Pulsed drain current -3 -3 -3 A
Vgs Gate-source voltage +20 +20 +20 \%
Po Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Po Max. power dissipation (@ T¢=25°C) - 5 20 W
T, Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -100( - \ Ip=—1mA, Vgg=0V
voltage
Vasith) Gate-source threshold -1.5| -3.5 \" Ip=—1mA, Vpg=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgg= 120V, Vpg=0V
Ipss Zero gate voltage drain - -1 pA | Vps=Max. rating, Vgg=0V
current
- -100 | pA | Vpg=0.8xMax. rating
Vgs =0V (T=125°C) (2)
Ibon) On-state drain current (1) -750( - mA | Vpg=—25V, Vgg=-10V
Rpsion)  Static drain-source on-state - 8 Q lp=—375mA, Vgg=-10V
resistance (1)
Ots Forward transconductance 125 - mS | Vpsg=—-25V, Ip=-375mA
(1) (2)
Ciss Input capacitance (2) - 100 pF )
C Common source output - 35 pF - _ =
0% capacitance (2) >/251 MHZZSV' Ves =0V
Ciss Reverse transfer capacitance - 10 pF
(2) J
td(on) Turn-on delay time (2) (3) - 7 ns )
t, Rise time (2) (3) - 15 ns
*Vpp= — 25V, Ip= -375mA
t4(off) Turn-off delay time (2) (3) - 12 ns
t Fall time (2) (3) - 15 ns | J

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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Fig. 10 Typical gate charge v gate-source voltage
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P-channel enhancement
mode vertical DMOS FET

ZVP2120

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

A

E-LINE (TO-92)
SUFFIX A

s

TO-39
SUFFIX B

Part No. BVpss Ip Ropsion)

ZVP2120A | —200V | -0.12A 250

ZVP2120B | —200V | —-0.3A 250

ZVP2120L -200V | -0.3A 25Q

T0-220
SUFFIX L
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ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 TO-220 | Units
Vps Drain-source voltage -200 —-200 -200 \"
lp Continuous drain current (@ To=25°C)| -0.12 -0.12 -0.16 A
Ib Continuous drain current (@ Tc=25°C) -0.3 -0.3 A
Iom Pulsed drain current -1.2 -1.2 -1.2 A
Vgs Gate-source voltage +20 +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 0.7 1.5 w
Po Max. power dissipation (@ T¢c=25°C) 5 20 W
T, Tsg Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown —-200 - \ lb=—-1mA, Vgg=0V
voltage
Vasith) Gate-source threshold -1.5| -35| V Ip=—1mA, Vpg=Vgg
voltage
IGSS Gate body leakage - 20 nA VGS= +20V, VDSZOV
lpss Zero gate voltage drain - -10 | pA | Vpg=Max. rating, Vgg=0V
current
- —-100 | pwA | Vpg=0.8xMax. rating
VGS=0V (T= 1 25°C) (2)
16(0n) On-state drain current (1) - 300 - mA | Vpg= —25V, Vgg=-10V
Rpsion) Static drain-source on-state - 25 Q lp=—=150mA, Vgg= - 10V
resistance (1)
Ots Forward transconductance 50 - mS | Vpg=-25V, Ip=—-150mA
(1) (2)
Ciss Input capacitance (2) - 100 pF A
Coss Common source output - 25 pF Vac= — 25V, Vaec =0V
capacitance (2) P TV TR
Ciss Reverse transfer capacitance - 7 pF
(2) J
tg(0n) Turn-on delay time (2) (3) - 7 ns |
t, Rise time (2) (3) - 15 ns
Vpp= — 25V, Ip= - 150mA
ta(off) Turn-off delay time (2) (3) - 12 ns
t Fall time (2) (3) - 15 ns | J

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 502 source impedance and < 5ns rise time on a pulse generator.
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Fig. 2 Typical saturation characteristics
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P-channel enhancement

mode vertical DMOS FET ZVP2206

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability TO-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

T0-220
SUFFIX L

PRODUCT SUMMARY

Part No. BVDss 'D RDS(M\)
ZVP2206B* | -60V | -2.0A 1.60
ZVP2206L -60V | -2.0A 1.6Q

*BS-CECC approved
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ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 T0-220 Units
Vbs Drain-source voltage -60 -60 v
Ip Continuous drain current (@ Tp=25°C) -0.5 -0.75 A
Ip Continuous drain current (@ T¢=25°C) -2 -2 A
lom Pulse drain current -8 -8 A
Vags Gate-source voltage +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 1.5 w
Po Max. power dissipation (@ T¢c=25°C) 20 20 w
T Tag Operating/storage temperature range -55to +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Typ. [ Max. | Unit Conditions
BVpss Drain-source breakdown -60| - - V  |lp=-1mA, Vgg=0V
voltage
Vgsun) Gate-source threshold -1.5] - |-3.5| V |lp=-1mA, Vpg=Vgs
voltage
lgss Gate-body leakage - - 20 nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain - - -2 pA | Vps=Max. rating, Vgg =0V
current
- - |-200] wpA | Vpg=0.8xMax. rating
VGS=OV (T = 125°C) (2)
Ibony  On-state drain current (1) | -2 | - - Vps= — 18V, Vgg= - 10V
Rpsion) Static drain-source on- - - 1.6 2 |[lp=-1A, Vgg=—-10V
state resistance (1)
Os Forward transconductance [ — [ 600 | — mS | Vpg=-18V, Ip=-1A
(1) (2)
Ciss Input capacitance (2) - - | 240 | pF |)
C Common source output - 150 pF - _ -
% Ccapacitance (2) L}’gﬁMH: 8V, Vgs =0V
Crss Reverse transfer - - 40 pF
capacitance (2) J
tgon)  Turn-on delay time (2) (3) - - 10 ns |
t, Rise time (2) (3) - - 20 ns
Vpp=—18V, Ip=-1A
taorn  Turn-off delay time (2) (3) | — - 25 ns
" Fall time (2) (3) - - 20 ns |

(1) Measured under pulsed conditions.

(2) Sample test.

(3) Switching times measured with 50 source impedance and < 5ns rise time on a pulse generator.
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Fig. 2 Typical saturation characteristics
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P-channel enhancement

mode vertical DMOS FET ZVP2210

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability 70-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing

techniques in order to achieve greater stability,

Y

T0-220
SUFFIX L

PRODUCT SUMMARY

Part No. BvDss ID RDS(D’I)
ZVP2210B* | —100V | —1.6A 30
ZVP2210L -100V | -1.6A 30

*BS-CECC approved
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ZVP2210

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 T0-220 Units
Vps Drain-source voltage -100 -100 v
Ip Continuous drain current (@ T, =25°C) -0.33 -0.48 A
Ib Continuous drain current (@ T =25°C) -1.5 -1.5 A
Iom Pulse drain current -6 -6 A
Vgs Gate-source voltage +20 . +20 \
Po Max. power dissipation (@ T, =25°C) 0.7 1.5 w
Po Max. power dissipation (@ T¢=25°C) 20 20 w
_Tj, Tstg Operating/storage temperature range -55t0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. |Typ.| Max. | Unit Conditions
BVpss Drain-source breakdown -100| - - \ Ip=—-1mA, Vgs=0V
voltage
Vgsin) Gate-source threshold -1.56| - |-3.5] V |lp=-1mA, Vpg=Vgs
voltage
lGSS Gate-body leakage - - 20 nA VGS =+ 20V, VDS =0V
lpss Zero gate voltage drain - - -2 pA | Vps=Max. rating, Vgg=0V
current -
- - |[-200| pA | Vps=0.8xMax. rating
VGS = OV (T = 125°C) (2)
loony  On-state drain current (1) | -1.5[ — - A Vps= —25V, Vgg= - 10V
Rpsion) Static drain-source on- - - 3 Q Ip=—750mA, Vgg= — 10V
state resistance (1)
Ots Forward transconductance - |500| - mS | Vpg= —25V, Ip=—750mA
(1) (2)
Ciss Input capacitance (2) - - | 240 | pF
C Common source output - 100 pF - _ -
os capacitance (2) 2,25] Mszsv' Ves =0V
Ciss Reverse transfer - - 25 pF
capacitance (2)
t4on)  Turn-on delay time (2) (3) - - 10 ns
t, Rise time (2) (3) - - 20 ns
Vpp= - 25V, Ip=-750mA
tyoff)  Turn-off delay time (2) (3) - - 25 ns
ts Fall time (2) (3) - - 20 ns

(1) Measured under pulsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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P-channel enhancement

mode vertical DMOS FET 2vP2220

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability 70-39
SUFFIX B

® High input impedance
® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

TO-220
SUFFIX L

PRODUCT SUMMARY

Part No. Bvbss 'D Ros(m)
ZVP2220B | —-200V | —0.9A 12Q
ZVP2220L -200V | -0.9A 120
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ZVP2220

ABSOLUTE MAXIMUM RATINGS

Parameters TO-39 TO-220 Units
Vps Drain-source voltage -200 -200 \
Ip Continuous drain current (@ T, =25°C) -0.15 -0.23 A
Ib Continuous drain current (@ Tc=25°C) -0.9 -0.9 A
Iom Pulse drain current -4 -4 A
Vgs Gate-source voltage +20 +20 \
Pp Max. power dissipation (@ T, =25°C) 0.7 1.5 w
Po Max. power dissipation (@ Tc=25°C) 20 20 w
Tir Terg Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. |[Typ.| Max. | Unit Conditions
BVpss Drain-source breakdown -200| - - V [lp=-1mA, Vgg=0V
voltage
Vgsiun Gate-source threshold -15| - [=-38.6| V [|lp=-1mA, Vpg=Vgs
voltage
lgss Gate-body leakage - - 20 nA | Vgs= +20V, Vpg=0V
lpss Zero gate voltage drain - - | =10 | wA | Vpg=Max. rating, Vgg=0V
current
- - |-200| wA | Vps=0.8xMax. rating
Ves=0V (T=125°C) (2)
Ibony  On-state drain current (1) -1 - - A | Vpg=—-25V, Vgg=—-10V
Rpson) Static drain-source on- - - 12 Q Ip=—500mA, Vgg= — 10V
state resistance (1)
Ots Forward transconductance | - |350| - mS | Vpg= —-25V, Ip=-500mA
(1) (2)
Ciss Input capacitance (2) - - {240 | pF |)
C Common source output - 60 pF - _ _
oss capacitance (2) e 2/251 MHZZSV’ Ves=0V
Crss Reverse transfer - - 20 pF
capacitance (2) J
tyon)  Turn-on delay time (2) (3) - - 110 | ns |
t, Rise time (2) (3) - - 20 ns
* Vpp= — 25V, Ip= —500mA
taoty  Turn-off delay time (2) (3) - - 25 ns
t Fall time (2) (3) - - 20 ns |

(1) Measured under puilsed conditions. Width =300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 500 source impedance and < 5ns rise time on a pulse generator.
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ZVP2220
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P-channel enhancement

mode vertical DMOS FET

FEATURES

® Compact geometry

® Fast switching speeds

® No secondary breakdown

® Excellent temperature stability

® High input impedance E-LINE (TO-92)

SUFFIX A

® Low current drive

® Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the

basis of this Ferranti MOSFET. Optimised for low

on-resistance, low capacitance and fast

switching this device is manufactured using the TO-39

latest computer controlled processing SUFFIX B

techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY
Part No. BVpgs Ip Rps(on)
ZVP3306A | -60V | -0.16A| 140 g
2ZVP3306B -60V | —0.4A 14Q SOT-23

SUFFIX F

ZVP3306F -60V | —0.09A 14Q
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ZVP3306

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 SOT-23 | Units
Vps Drain-source voltage -60 -60 -60 \
Ip Continuous drain current (@ Tp=25°C)| -0.16 -0.16 -0.09 A
Ib Continuous drain current (@ T¢=25°C) -0.4 - A
lom Pulse drain current -1.6 -1.6 -1.6 A
Vgs Gate-source voltage +20 +20 +20 \
Po Max. power dissipation (@ T, =25°C) 0.625 0.625 0.25 w
Po Max. power dissipation (@ Tc=25°C) 5 - w
T; Teg  Operating/storage temperature range -55to0 +150 °C
ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)
Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -60 - \ Ip=—1mA, Vgg=0V
voltage
VGsith) Gate-source threshold -1.5| -3.5 \ Ip=—-1mA, Vpg=Vgg
voltage
lgss Gate body leakage - 20 nA | Vgg= +20V, Vpg=0V
lbss Zero gate voltage drain - -0.5 | pA | Vpg=Max. rating, Vgg=0V
current
- -50 | pA | Vpg=0.8xMax. rating
Vgs=0V (T=125°C) (2)
Ib(on) On-state drain current (1) -400 - mA | Vpg=-18V, Vgg= - 10V
Rpsion) Static drain-source on-state - 14 Q Ip=—200mA, Vgg= - 10V
resistance (1)
Ots Forward transconductance 60 - mS | Vpg=—18V, Ip=—-200mA
(1) (2)
Ciss Input capacitance (2) - 50 pF h
Common source output - 25 pF = —18V. Vaec =0V
o capacitance (2) 2/:'351 MHz 8V. Ves
Ciss Reverse transfer capacitance - 8 pF
(2) J
tdion) Turn-on delay time (2) (3) - 8 ns | )
t, Rise time (2) (3) - 8 ns
Vpp= — 18V, Ip= —200mA
td(otf) Turn-off delay time (2) (3) - 8 ns
t Fall time (2) (3) - 8 ns | )

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 50Q source impedance and < 5ns rise time on a pulse generator.
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Fig. 10 Typical gate charge v gate-source voltage
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P-channel enhancement
mode vertical DMOS FET

ZVP3310

FEATURES

Compact geometry

Fast switching speeds

No secondary breakdown
Excellent temperature stability
High input impedance

Low current drive

Ease of paralleling

DESCRIPTION

A compact interdigitated geometry forms the
basis of this Ferranti MOSFET. Optimised for low
on-resistance, low capacitance and fast
switching this device is manufactured using the
latest computer controlled processing
techniques in order to achieve greater stability,

reliability and ruggedness.

PRODUCT SUMMARY

Part No. BVpss Ip Rps(on)

ZVP3310A | —100V | —0.14A 200

ZVP3310B | — 100V | —-0.3A 200

ZVP3310F | — 100V | —0.075A | 200

E-LINE (TO-92)
SUFFIX A

T0-39
SUFFIX B

SOT-23
SUFFIX F

G-335




ZVvP3310

ABSOLUTE MAXIMUM RATINGS

Parameters E-line TO-39 SOT-23 | Units
Vps Drain-source voltage -100 -100 -100 \
b Continuous drain current (@ To=25°C) [ -0.14 -0.14 -0.075 A
Ib Continuous drain current (@ T¢=25°C) - -0.3 - A
Iom Pulse drain current -1.2 -1.2 -1.2 A
Vgs Gate-source voltage +20 +20 +20 \
Pp Max. power dissipation (@ Tp=25°C) 0.625 0.625 0.25 w
Pp Max. power dissipation (@ T¢c=25°C) - 5 - w
Tj, Ts,g  Operating/storage temperature range -55to0 +150 °C

ELECTRICAL CHARACTERISTICS (at T=25°C unless otherwise stated)

Parameter Min. | Max. | Unit Conditions
BVpss Drain-source breakdown -100| - \ Ip=—1mA, Vgg=0V
voltage
Vgsen)  Gate-source threshold -1.5| -35| V lp=—1mA, Vps=Vgs
voltage
lgss Gate body leakage - 20 nA | Vgs= +20V, Vpg=0V
Ipss Zero gate voltage drain - -1 pA | Vpg=Max. rating, Vgg=0V
current
- -50 | puA | Vps=0.8xMax. rating
Vgs =0V (T=125°C) (2)
Ib(on) On-state drain current (1) -300f - mA | Vpg=—256V, Vgg=-10V
Rps(on) Static drain-source on-state - 20 Q lp=—150mA, Vgg= - 10V
resistance (1)
Ots Forward transconductance 50 - mS | Vpg= —25V, lp=-150mA
(1) (2)
Ciss Input capacitance (2) - 50 pF A
C Common source output — 15 pF — _ _
os capacitance (2) r V£s1 MHZZSV' Vas=OV
Crss Reverse transfer capacitance - 5 pF
(2) J
| - Turn-on delay time (2) (3) - 8 ns |
t, Rise time (2) (3) - 8 ns
*Vpp= — 25V, Ip= —150mA
ta(off) Turn-off delay time (2) (3) - 8 ns
t Fall time (2) (3) - 8 ns |

(1) Measured under pulsed conditions. Width = 300us. Duty cycle <2%.
(2) Sample test.
(3) Switching times measured with 501 source impedance and < 5ns rise time on a pulse generator.
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E-Line (TO-92 style)

PACKAGE DETAILS

. MILLIMETRES INCHES
DIMENSION BN T MAX | MIN | MAX
; A 0.41 | 0.495| 0.016 |0.0195
T B 0.41 | 4.01 | 0.016 |0.0195
T c 3.61| 4.01 |0.142 | 0.158
D 437 477 | 0172 | 0.188
ﬂ E 216 | 2.41 | 0.085 | 0.095
I , l F 2.5 0.098
| e G 1.27NOM | 0.050 NOM
"’W L 12.06 13.97 | 0.475 | 0.550
S
o’/
Ggs® PIN CONFIGURATION
Available on tape on reels. Please enquire for details.
SO0T-23
- - MILLIMETRES INCHES
! | DIMENSION “iN"T MAX | MIN | MAx
A 275 | 3.04 | 0.108| 0.120
K B 1.2 1.4 0.047 | 0.055
c 0.89 | 1.12 | 0.035] 0.044
D 037 | 0.43 |0.0145| 0.017
e o F 0.085 | 0.14 |0.0034 | 0.0055
o G 1.78 | 204 | 0.070| 0.080
JE@:: ¥ ﬁ H 033 | 051 | 0.013] 0.020
<N K 0.075 | 0.125 | 0.003| 0.005
L 210 | 2.5 |0.0825|0.0985
M 0.45 | 0.64 | 0.018| 0.025
D 4 N 0.89 | 1.02 | 0.035] 0.040
S
G

PIN CONFIGURATION

Available in tape on reels. Please enquire for details.
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PACKAGE DETAILS

TO-39
INCHES MILLIMETRES
DIMENSION N T MAX | MIN | MAX
oA 350 | 370 | 8.99| 9.40
B 306 | 335 | 7.77 | 8.51
c 240 | 260 | 6.10 | 6.60
D 500 12.70
009 | 023 | 229 | 548
F 018 | 045 | 458 1.143
@G 016 | 021 406 | 533
oH 190 | 210 | 4.83| 5.33
! 028 | 037 | 711 | 939
g J 026 | 040 | 660 | 1.016
D
&7 g
PIN CONFIGURATION
TO-220
—— ] CMENSION INCHES MILLIMETRES
, L‘rrr"{__—}::‘-; MIN | MAX [ MIN | MAX
T T A 0.387 | 0.403 | 9.8 [10.2
o = ‘\ %):] 0.139 | 0.147 | 3.53 | 3.73
‘ S c 0.612 | 0.648 | 15.56 | 16.46
! *kb‘" - __,j’ D 0.10 [0.12 | 255 3.05
- e - E 050 |0.56 | 12.71 | 14.21
S F 0.25 6.35
G 009 |0.11 | 229 2.79
H 0.022 | 0.032 | 0.57| 0.83
| 019 |0.21 | 485 535
J 017 |0.19 | 432 482
K 0.045 | 0.055 | 1.14| 1.4
L 0.245 | 0.265 | 6.23 | 6.73
M 0.015 | 0.025 | 0.37 | 0.63
N 0.085 | 0.105 | 2.15| 2.65

PIN CONFIGURATION
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