






Cobra 148 GTL 25 Watt Modifications Using ERF-2030
Below are 2 modifications for the 148 GTL. Both modifications are approx. 25 watts. Modification #1 only replaces the
final. Modification #2 replaces both driver and final. This modification is for the latest production 148 GTL with 4pin
microphone plug. It is unknown if this modification will work on previous 148 GTL units.

148 GTL Modification #1 - Final Transistor Replacement Only
Required Parts:
1pc ERF-2030
1pc EN-369FN
1pc 470pF ceramic disc capacitor
1pc 33K ohm, 1/4 watt resistor
jumper wire

1) Remove L40
2) Remove C149
3) Remove R181
4) Remove TR36 and replace with ERF-2030. Note: ERF-2030 mounts identically to the removed 2SC1969. Make sure to
use all the same hardware, insulator, thermal grease, etc.
5) Install jumper wire at R181
6) Add 470pF ceramic disc capacitor across C152
7) Install EN-369FN at TR36 (on solder side of PCB). Solder the positive lead (+) to the ERF-2030 gate. Solder the
negative lead (unmarked) to the ERF-2030 source.
8) Add 33K ohm resistor (1/4 watt) from ERF-2030 gate leg to R180

148 GTL Modification #2 - Driver and Final Transistor Replacement
Required Parts:
2pcs ERF-2030
1pc EN-369DR
1pc EN-369FN
1pc 1000pF ceramic disc capacitor
1pc 33K ohm, 1/4 watt resistor
1pc 470K ohm, 1/4 watt resistor
jumper wire

1) Remove L40
2) Remove C149
3) Remove C156
4) Remove R209
5) Remove L43
6) Remove C200
7) Remove C151
8) Remove R181
9) Remove TR36 and TR38. Replace both with ERF-2030s. Note: ERF-2030 mounts identically to the removed 2SC2166
and 2SC1969. Make sure to use all the same hardware, insulator, thermal grease, etc.
10) Install jumper wire at R181
11) Add 1000pF ceramic disc capacitor across C152
12) Install EN-369DR at TR38 (solder side of PCB). Solder the positive lead (+) to the ERF-2030 gate. Solder the nega-
tive lead (unmarked) to the ERF-2030 source.
13) Install EN-369FN at TR36 (solder side of PCB). Solder the positive lead (+) to the ERF-2030 gate. Solder the negative
lead (unmarked) to the ERF-2030 source.
14) Add 33K ohm resistor (1/4 watt) from ERF-2030 gate leg at TR36 to R180
15) Add 470K ohm resistor (1/4 watt) from ERF-2030 gate leg at TR38 to JW48
16) Remove the 270pF capacitor soldered from junction of C151, C152, R181 to ground. This 270pF capacitor is on the
solder side of PCB.



This app lic a tion note desc ribes how to substitute an ERF-2030 for the d iscontinued Mitsub ishi 2SC1969 fina l RF transistor in the
Ga laxy DX33HML, DX44V, DX55V, DX66V, and DX73V 10 meter transceivers. This app lica tion note may app ly to other simila r
transceiversmanufac tured by RCI.

The supp lying of this informa tion in no way holdsEKLComponents, or any of itsmembers, responsib le or liab le for any
damage incurred to person or property. This app lica tion note, or any other information, p rovided by EKLComponents is to
be used a t YOUROWN RISK.

Required Parts:
1pc ERF-2030
1pc EN-369DR
1pc 68pFCeramic Disc Capac itor (op tiona l, see below)

1) Remove the 2SC1969 at TR43.
2) Insta ll the ERF-2030 at TR43. Insta ll ERF-2030 exac tly the same way the 2SC1969 was

insta lled , using a ll the SAMEHARDWAREtha t was used with the 2SC1969.
3) Remove capac itor a t C167.
4) Remove the 22µH choke insta lled from loca tion R215 to R216.
5) Insta ll the EN-369DRa t TR43. Insta ll this pa rt on the solder side of the PCB. IMPORTANT:

Do NOTstress the leads of the EN-369DRby bend ing them to aggressively. Bend the
leadscarefully and make sure tha t they are as short as possib le.

a ) Solder the EN-369DRpositive lead (marked +) to the ga te p in of the ERF-2030
at TR43.

b ) Solder the EN-369DRnegative lead (unma rked) to the source p in of the
ERF-2030 at TR43.

6) Insta ll a 68pFcapac itor ac rossC165 (this step is op tiona l, but should help to maximize
output power).

7) Remove tuning slug from L33 (this step is op tiona l, but should help to maximize output
power).

Application Note AN-2030-1a
ERF-2030 Conversion for AM/ FM 10 Meter Rad ios

Manufac tured by Ranger Communica tions Inc . (RCI)

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.

This illustra tion will help in
loc a ting the parts referenced
in the app lica tion note.
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This app lic a tion note desc ribes how to substitute/ add a tota l of three ERF-2030s for the d iscontinued Mitsub ishi 2SC1969 and
2SC2166 RF transistors in the Ga laxy DX33HML, DX44V, DX55V, DX66V, and DX73V 10 meter transceivers. This app lica tion
note may app ly to other simila r transceiversmanufac tured by RCI.

The supp lying of this information in no way holdsEKLComponents, or any of itsmembers, responsib le or liab le for any
damage incurred to person or property. This app lica tion note, or any other information, p rovided by EKLComponents is to
be used at YOUROWN RISK.

Required Parts:
3pc ERF-2030
1pc EN-369DR
1pc EN-369FN
1pc 480K ohm, 1/ 4 wa tt Resistor
1pc 1500pFCeramic Disc Capac itor
1pc 100 ohm, 1/ 4 watt Resistor
TO-220 Transistor Hardware Kit (Insula tor, Washer, Sc rew/Nut, Therma l Grease)
Insula ted Jumper Wire
1pc 68pFCeramic Disc Capac itor (op tiona l - see below)
1pc Aluminum Heatsink (op tiona l - see below)

1) Remove the 2SC1969 a t TR43.
2) Remove the 2SC2166 a t TR44.
3) Insta ll the ERF-2030’s a t TR43, TR56, and TR44. Insta ll ERF-2030’s exac tly the same way the 2SC1969 and 2SC2166 were

insta lled , using a ll the SAMEHARDWARE. When add ing the ERF-2030 at the TR56 loc a tion, make sure to use the neces-
sary transistor hardware (insula tor, washer, sc rew/ nut, therma l grease).

4) Insta ll the EN-369DRa t TR44. Insta ll this part on the solder side of the PCB. IMPORTANT: Do NOTstress the leads of the
EN-369DRby bend ing them to aggressively. Bend the leads carefully and make sure tha t they are as short as possib le.

a ) Solder the EN-369DRpositive lead (marked +) to the ga te p in of the ERF-2030 a t TR44.
b ) Solder the EN-369DRnegative lead (unmarked) to the source p in of the ERF-2030 at TR44.

5) Insta ll the EN-369FN at TR43. Insta ll this part on the solder side of the PCB. IMPORTANT: Do NOTstress the leads of the
EN-369FN by bend ing them to aggressively. Bend the leads carefully and make sure tha t they are as short as possib le.

a ) Solder the EN-369FN positive lead (marked +) to the ga te p in of the ERF-2030 at TR43.
b ) Solder the EN-369FN negative lead (unma rked) to the source p in of the ERF-2030 at TR43.

6) Remove capac itor a t C167.
7) Remove the 22µH choke insta lled from loca tion R215 to R216.
8) Remove the 22µH choke insta lled in one of the holes a t loca tion R218.
9) Remove the 560pFcapac itor tha t is c onnec ted from TR44 (d river) to TR43 (fina l). There is no designa tor for this part.
10) Insta ll jumper wire a t J77.
11) Insta ll jumper wire a t J98.
12) Insta ll jumper wire from the left hole a t C208 to the right hole a t C171. See illustra tion below for rad io orienta tion.
13) Insta ll 1500pFcapac itor a t C209.
14) Remove resistor a t R285.
17) Add 100 ohm resistor a t R285.
18) Insta ll the 480K ohm resistor from the right pad a t L41 to the pad c losest to the back of the rad io a t C175. It will be

easiest to insta ll this part on the solder side of the PCB. See illustra tion for rad io orienta tion.
NOTE: Steps 19 through 25 are optiona l and are not necessary for a func tioning radio. However, these steps may inc rease
power and performance.
19) Remove jumper wire from TP8 to TP7.
20) Remove jumper wire from TP7 to TP9.
21) Insta ll jumper wire from TP8 to TP9.
22) Insta ll jumper wire from TP7 to the positive (+) 13.8 volts a t C195. It w ill be easiest to insta ll this wire on the solder side of

the PCB.
23) Insta ll the 68pFcapac itor ac rossC165.
24) Remove tuning slug from L33.
25) Insta ll an a luminum heatsink from a dua l fina l Ga laxy rad io on the rear chassis of the rad io.

Application Note AN-2030-2c (revised Sep t. 3, 2005)

ERF-2030 High Power Conversion for AM/FM 10 Meter Rad ios
Manufac tured by Ranger Communica tions Inc . (RCI)
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EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.



Application Note AN-2030-2c (revised Sep t. 3, 2005)

ERF-2030 High Power Conversion for AM/FM 10 Meter Rad ios
Manufac tured by Ranger Communica tions Inc . (RCI)

This illustra tion will help in
loc a ting the pa rts referenced
in the app lica tion note.

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.



This app lic a tion note desc ribes how to substitute a tota l of three ERF-2030s for the d iscontinued Mitsub ishi 2SC1969, 2SC2312,
and 2SC2166 RF transistors in the Ga laxy DX77HML, DX88HL, and DX99V 10 meter transc eivers. This app lic a tion note may
app ly to other simila r transceiversmanufac tured by RCI.

The supp lying of this information in no way holdsEKLComponents, or any of itsmembers, responsib le or liab le for any
damage incurred to person or property. This app lica tion note, or any other information, p rovided by EKLComponents is to
be used at YOUROWN RISK.

Required Parts:
3pc ERF-2030
1pc EN-369DR
1pc EN-369FN
1pc 480K ohm, 1/ 4 wa tt Resistor
1pc 33K ohm, 1/ 4 Resistor
1pc 1500pFCeramic Disc Capac itor
1pc 100 ohm, 1/ 4 watt Resistor
Insula ted Jumper Wire

1) Remove the 2SC1969 or 2SC2312 at TR43.
2) Remove the 2SC1969 or 2SC2312 at TR56.
3) Remove the 2SC2166 a t TR44.
4) Insta ll the ERF-2030’s a t TR43, TR56, and TR44. Insta ll ERF-2030’s exac tly the same way the 2SC1969/ 2312 and 2SC2166

were insta lled , using a ll the SAMEHARDWARE.
5) Insta ll the EN-369DRat TR44. Insta ll this part on the solder side of the PCB. IMPORTANT: Do NOTstress the leads of the

EN-369DRby bend ing them to aggressively. Bend the leads carefully and make sure tha t they are as short as possib le.
a ) Solder the EN-369DRpositive lead (marked +) to the ga te p in of the ERF-2030 a t TR44.
b ) Solder the EN-369DRnegative lead (unmarked) to the source p in of the ERF-2030 at TR44.

6) Insta ll the EN-369FN at TR43. Insta ll this part on the solder side of the PCB. IMPORTANT: Do NOTstress the leads of the
EN-369FN by bend ing them to aggressively. Bend the leads carefully and make sure tha t they are as short as possib le.

a ) Solder the EN-369FN positive lead (marked +) to the ga te p in of the ERF-2030 at TR43.
b ) Solder the EN-369FN negative lead (unma rked) to the source p in of the ERF-2030 a t TR43.

7) Remove capac itor a t C167.
8) Remove the 22µH choke insta lled from loca tion R216 to L35.
9) Remove the 22µH choke insta lled from loca tion R271 to L50.
10) Remove 2.2 ohm resistor and ferrite bead insta lled from R218 to L47.
11) Remove C209.
12) Insta ll 1500pFcapac itor a t C209.
13) Remove C171.
14) Insta ll jumper wire from the left hole a t C208 to the right hole a t C171. See illustra tion below for rad io orienta tion.
15) Remove resistor a t R285.
16) Add 100 ohm resistor a t R285.
17) Insta ll the 480K ohm resistor from the right pad a t L41 to the pad c losest to the back of the rad io a t C175. It will be

easiest to insta ll this part on the solder side of the PCB. See illustra tion for rad io orienta tion.
18) Insta ll the 33K ohm resistor from the pad (hole) marked R271 to the pad c losest to the front of the rad io a t R272. It w ill be

easiest to insta ll this part on the solder side of the PCB. See illustra tion for rad io orienta tion.
The following parts are no longer in the c ircuit, so they can be removed or left alone - it does not matter.
VR10, VR11, VR20
C173, C210
R270, R271, R215, R217

Application Note AN-2030-3a
ERF-2030 High Power Conversion for AM/ FM/SSB 10 Meter Rad ios

Manufac tured by Ranger Communica tions Inc . (RCI)

ERF2
030

EKL
0525

ERF-2030 Pins:
1. Gate
2. Drain
3. Source

1 2 3

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.



Application Note AN-2030-3a
ERF-2030 High Power Conversion for AM/ FM/SSB 10 Meter Rad ios

Manufac tured by Ranger Communica tions Inc . (RCI)

This illustra tion will help in
loc a ting the pa rts referenced
in the app lica tion note.

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.



This app lic a tion note desc ribes how to substitute ERF-2030’s for the d iscontinued Mitsub ishi 2SC2166 and 2SC1969 RF transis-
tors in the Magnum S-3, S-6 and S-9 10 meter transceivers.

The supp lying of this informa tion in no way holdsEKLComponents, or any of itsmembers, responsib le or liab le for any
damage incurred to person or property. This app lica tion note, or any other information, p rovided by EKLComponents is to
be used a t YOUROWN RISK.

Required Parts:
3pc ERF-2030
1pc EN-369DR
1pc EN-369FN
1pc 1500pFCeramic Disc Capac itor
1pc 1000pF, 300V Dipped Silver Mic a Capac itor
1pc 470K ohm, 1/ 4 Watt Resistor
1pc 33K ohm, 1/ 4 Watt Resistor
Insula ted Jumper Wire

Application Note AN-2030-4a
ERF-2030 Driver & Fina lsConversion for

Magnum S-3, S-6 and S-9 Transc ieverswith 2SC1969 Fina l Transistors

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.
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1) On the so lder side of the main PCB, remove C175A, C167
and C404. See d iagram 1.

2) On the so lder side of the main PCB, remove the 2 chip
(SMD) resistors tha t a re ac ross L54 and L35. There are no
designa tors for these resistors. See d iagram 1.

3) On the component side of the main PCB, remove C166,
C172, R218 (with RFbead), L35, L54, C209 and C171. See
d iagram 2.

4) Remove TR43, TR44 and TR56. See d iagram 2. IMPORTANT:
Save ALLmounting hardware for insta lla tion of ERF-2030
transistors.

5) Insta ll the ERF-2030’s a t TR43, TR56, and TR44. Insta ll
ERF-2030’ s exac tly the same way the 2SC1969’ s and
2SC2166 were insta lled , using a ll the SAMEHARDWARE.

6) On component side of ma in PCB, insta ll jumper wire from
right hole of C171 to left hole of C208. See d iagram 3.

7) On component side of ma in PCB, insta ll 1500pFceramic
c isc capac itor a t C209. See d iagram 3.

8) On component side of ma in PCB, insta ll 1000pF, 300V
d ipped silver mica c apac itor a t C166. See d iagram 3.

9) On the so lder side of the main PCB, insta ll 470K ohm
resistor from gate of TR44 (the driver) to the junc tion of
R219 & L41. See d iagram 4.

10) On the so lder side of the main PCB, insta ll 33K ohm resistor
from gate of TR43 to R217. See d iagram 4.

11) On the so lder side of the main PCB, insta ll the EN-369DRat
TR44. IMPORTANT: Do NOTstress the leadsof the EN-369DR
by bend ing them too aggressively.

a ) Solder the EN-369DRpositive lead (marked +) to
the ga te p in of the ERF-2030 at TR44.
b ) Solder the EN-369DRnegative lead (unmarked) to
the source p in of the ERF-2030 at TR44.

12) Insta ll the EN-369FN at TR43. IMPORTANT: Do NOTstress the
leads of the EN-369FN by bend ing them too aggressively.

a ) Solder the EN-369FN positive lead (marked +) to the
ga te p in of the ERF-2030 a t TR43.
b ) Solder the EN-369FN negative lead (unma rked) to
the source p in of the ERF-2030 at TR43.

Diagram 1.

Diagram 2.

Diagram 3.

Chip (SMD) Resistors

Diagram 4.
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This app lic a tion note desc ribes how to substitute ERF-2030s for the d iscontinued Mitsub ishi 2SC2166 and 2SC1969 RF transis-
tors in the RCI-6900F25 and RCI-2950 DX 10 meter transceivers.

The supp lying of this informa tion in no way holdsEKLComponents, or any of itsmembers, responsib le or liab le for any
damage incurred to person or property. This app lica tion note, or any other information, p rovided by EKLComponents is to
be used a t YOUROWN RISK.

Required Parts:
3pc ERF-2030
1pc EN-369DR
2pcsEN-369FN
1pc 470K ohm, 1/ 4 Watt Resistor
2pcs 33K ohm, 1/ 4 Watt Resistor

1) Remove Q60, Q61 and Q62.
2) Remove L27, L28 and L31.
3) Remove C223.
4) Insta ll the three ERF-2030’ s a t Q60, Q61 and Q62. Insta ll the ERF-2030’ s exac tly the same way the 2SC2166 and

2SC1969’ swere insta lled , using a ll the SAMEHARDWARE.
5) Insta ll the EN-369DRa t Q62. Insta ll this pa rt on the solder side of the PCB. IMPORTANT: Do NOTstress the leads of the

EN-369DRby bend ing them too aggressively. Bend the leads carefully and make sure tha t they are as short as possib le.
a ) Solder the EN-369DRpositive lead (marked +) to the ga te p in of the ERF-2030 at Q62.
b ) Solder the EN-369DRnegative lead (unmarked ) to the source p in of the ERF-2030 at Q62.

6) Insta ll the EN-369FN’s a t Q60 and Q61. Insta ll these parts on the solder side of the PCB. IMPORTANT: Do NOTstress the
leadsof the EN-369FN’s by bend ing them too aggressively. Bend the leads ca refully and make sure tha t they are as
short as possib le.

a ) Solder the EN-369FN’s positive lead (marked +) to the ga te p in of the ERF-2030’s a t Q60 and Q61.
b ) Solder the EN-369FN’s negative lead (unmarked ) to the source p in of the ERF-2030’ s a t Q60 and Q61.

7) Insta ll the 470K ohm resistor from the gate p in of the ERF-2030 at Q62, to the jumper wire loca ted a t L36.
8) Insta ll a 33K ohm resistor from the gate p in of the ERF-2030 at Q60, to the hole a t R275 tha t is c losest to the front of the

rad io.
9) Insta ll a 33K ohm resistor from the gate p in of the ERF-2030 at Q61, to the hole a t R274 tha t is c losest to the front of the

rad io.

Application Note AN-2030-5a
ERF-2030 Driver & Fina lsConversion for

RCI-6900F25 and RCI-2950 DX

EKLComponents’ app lic a tion notesare for referenc e and experimenta l use only. EKLComponents c la imsno responsib ility for the acc urac y of this information and isnot responsib le for any
damages tha t may occur from the use or misuse of this information.

By referenc ing and/ or using this app lica tion note, or any other information, p rovided by EKL Components, the user agrees to NOThold liab le EKL Components, its subsid ia ries, or any of its
members, for any damages to person or property tha t may oc cur from the use or misuse of this informa tion. This app lica tion note, or any other information, p rovided by EKLComponents is
to be used a t YOUROWN RISK.

If you do not agree to the above terms, p lease return the parts and information to the p lace of purc hase.
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This illustra tion will help in
loc a ting the pa rts referenced
in the app lica tion note.


