
portion of the indicated capacitance range is actually used to cover
each Amateur band segment. VCO frequency can be calculated based on

** Based on an I.F. of 4915 kHz (e.g., 6715 - 4915 = 1800).

Relay pins 5 and 6 are not connected internally.
shown in the RESET position in schematics.

80m               K2, K3  

=  On bottom of PC board.

30m               K3, K4 

15m               K5, K6 
12m               K6, K7 

160m               K2 

20m               K4 
17m               K5 

10m               K7 

Integrated Circuits

K2  Schematic Key

11915 (subtract)

14915 (subtract)
18915 (subtract)
22915 (subtract)

Special Symbols

Total Cap., pF*

6715 (subtract)
8415 (subtract)

Fixed Cap., pF at band edge**

K13, K14, K15

K13, K14, K15

Transistors

Relay Table

16085 (add)

VCO Freq.  

23085 (add)
19975 (add)

W. Burdick

Appendix B

SET Relays

VCO Table

Elecraft

E.Swartz

K14, K15

K13, K15

K13, K15 MPS5179

2SC2166

2SC1969

160m-K1

525-629
325-429

102-131

ZVN4424

PN2222A2N7000 2N5109

1 of 1

82-111

2N3906

Diodes

Rev. Sht. 

55-84
35-64

55-84
35-64

Date

J310

Band

Band

BPF LPF VCO

K11
K11

K13

K15

K12

K10
K10

40m

By

K8

K9
K9

S
G D E B C

S
GD

C
B

E

CB E

C

-

1Nxxxx

MV209, 1SV149

CLOCKWISE (8-PIN DIP SHOWN)

PIN 1 AND GOING COUNTER-

COUNT PINS STARTING AT

(DUAL-INLINE PACKAGE)
VOLTAGE REGULATORS

2930T-8, 78XX

PLASTIC DIP

GNDOUT

GND

OUT

GND

IN

IN

1
2
3
4 5

6
7
8

78L05, -06

Jumper

K13, K14K12
               K1 
               K1, 60m-K1  

60m 10165 (subtract)215-259

5250 kHz used as 60-meter lower band edge (pending U.S. FCC ruling).  

K12 K14
K13, K14

NOTE:  All relays are single-coil latching type and are 

               K1 40m
*40m ALT

11915 (subtract)

160m         C75 (470)
80m         C72 (270)

30m         C73+C74 (67) 
20m         C74 (20)  
17m         none (0) 
15m         C73 (47) 
12m         C74 (20) 
10m         none (0) 

D 10/23/02

      C71+C73 (129)
      C71+C73 (129)

* This includes capacitance of varactor diodes D23-D26 on all bands, D21-D22 

C71 (120)
163-209
154-203

*40m ALT applies if D19-D20 are not installed.

***40m ALT applies if D19-D20 are not installed.

***40m ALT

+60m

+ 60 meters is available only if the K60XV option is installed.

on 80 -160 m, and D19-D20 on 40 and 60 meters (if applicable). Only a

a total inductance of 0.95 µH (T5 in parallel with L30).



(S0 through S23 connected to DS1; only S0 and S23 shown)

First switch label corresponds to switch TAP,
Second label corresponds to switch HOLD.

VIM-838-DP 8-DIGIT LCD

(based on LED Vf=1.9V)

K2  Front Panel Board

Pushbutton Switches

To RF Board, P1

RIT/XIT Offset

Shaft Encoder
Keyer Speed

W. Burdick

6B595

LCD Driver

Backlight 

6B595

Power Out

LED Array

R.F. Gain

E. Swartz

Elecraft

PRE/ATTN

1
B

,C
,D

P

1
F

,E
,A

N

2
B

,C
,D

P

2
F

,E
,A

N

3
B

,C
,D

P

3
F

,E
,A

N

4
B

,C
,D

P

4
F

,E
,A

N

5
B

,C
,D

P

5
F

,E
,A

N

6
B

,C
,D

P

6
F

,E
,A

N

7
B

,C
,D

P

7
F

,E
,A

N

8
B

,C
,D

P

8
F

,E
,A

N

PCF8566

C
LK

 IN
H

5K (audio taper)

74HC165

(spare)/M
IC

 R
D

/MIC RD

68.1K, 1%

/SPD RD

PN2222A

DISPLAY

/SR RD

1 of 1

1
A

,G
,D

2
A

,G
,D

3
A

,G
,D

4
A

,G
,D

5
A

,G
,D

6
A

,G
,D

7
A

,G
,D

8
A

,G
,D

S
R

 W
R

T

/S
R

C
L

R

1N5817

SR DIN

/B
A

N
K

1

S
R

 D
IN

S
R

 W
R

T

/S
R

 R
D

/S
R

C
L

R

2N3906

/NIGHT

V POTS

A
U

X
B

U
S

 (
N

C
)

/BANK1

/BANK2

/BANK2

ANT1/2

RECALL RF/ALC

CW REV

/BANK1

Rev. Sht. 

/S
Y

N
C

S
R

 C
K

S
H

/L
D

SR CK

E
N

C
 A

E
N

C
 B

S
R

 C
K

E
N

C
 A

E
N

C
 B

BAND+

BAND-

STORE

LEVEL

SPLIT

Date
C

O
M

1

C
O

M
2

C
O

M
3

C
O

M
3

C
O

M
2

C
O

M
1

V
LC

D

.047

ICLK 100KIDAT

S
R

C
K

S
O

U
T

100K

IC
LK

ID
A

T

LEDs

S
R

C
K

S
O

U
T

FUNC

4.7K

4.7K

MENU RATE

MODE

XFIL

TUNE
SPOT

EDIT
LOCK

AFIL

DS1

S
D

A

S
C

L

C
LK

V
D

D

O
S

C

S
A

0

V
S

S

B
P

0

B
P

2

B
P

1

B
P

3

S
1

0

S
1

1

S
1

2

S
1

3

S
1

4

S
1

5

S
1

6

S
1

7

S
1

8

S
1

9

S
2

0

S
2

1

S
2

2

S
2

3

DS2

5K

5K

5K

S11

S15

S13

C
LK

S
E

R

/Q
H

G
N

D

V
C

C

.01

S16S14

S12

S10

.01

120

RP2 120
RP1

R
C

K

S
IN

G
N

D

V
C

C
/Q

0

/Q
1

/Q
2

/Q
3

/Q
4

/Q
5

/Q
7

/Q
6

G
N

D

G
N

D

ccw

ccw

ccw

ccw

S
R

 D
O

U
T

S23

S
1

0

S
1

1

S
1

2

S
1

3

S
1

4

S
1

5

S
1

6

S
1

7

S
1

8

S
1

9

S
2

0

S
2

1

S
2

2

S
2

3

R14.01

Mic

PTT

GND

.01 .01 .01

R
C

K

S
IN

G
N

D

V
C

C
/Q

0

/Q
1

/Q
2

/Q
3

/Q
4

/Q
5

/Q
7

/Q
6

G
N

D

G
N

D

.01

GND

RP3

RP3

R13

RP3

RP3
10K

10K

10K

5K

ccw

R11

220

R9
470

A/B A=B

AGC

RIT XIT MSG

VOX REV

PF1 PF2 REC

S8S2

S3

U2

C2

33

By

1015202530

A
0

A
1

A
2

10 15

S
0

S
1

S
2

20

S
3

21

S
4

S
5

S
6

S
7

25

S
8

S
9

303540

U1

20

10

5A

R3

R4

R2

R5

R10

V
-

V
+

Z1

S6

S4

S1

S5

S9

1
5

1
0

1
1

1
2

1
3

1
4

Q
H

1
6

5A

C9

C1

5A

5A

11 12 13 14 15 16 17 18 19

R12

10

1
0

1
2

1
3

/G

1
4

1
5

1
6

1
7

1
8

1
01
11
9

U3

D5

D6

cw

cw

cw

cw

S0

S
4

S
5

S
6

S
7

S
8

S
9

5A

S7

C8

J2

AF

DN

UP

5V

C4 C5 C7

5A 10 11 12 13 14 15 16 17 18 19 20

J1

5A

D2 D3

5A

1
2

1
3

/G

1
4

1
5

1
6

1
7

1
8

1
01
11
9

U4

C6

Q3

R1

D4

cw

5A

Q1 Q2

R7

R6

5A

S
3

S
2S
1

S
0

NB

D2 D5

D6 D1

D7 D0

D4 D3

D5 D2 D6

D1 D7 D0

D0 D1 D2 D3 D4 D5 D6 D7

D3

D4

#1 #2 #3

#4 #5 #6

#8 #9#7#0

123456789

1 2 3 4 5 6

7

1 5

4 3

B

2

A

1

1 2

A B C D
3

E
4

F
5

G
6

H

79 8

1

2 3 4 5 6 7 8 9

1

2
3

4
5

6
7

8
9

9 8 3

4
2

5 6 7

1
2

3
4

5
6

7
8

1 2 3 4 5 6 7 8 9

9 8 3

4
2

5 6 7

6

5

4

3

2

1

8 7

R16 R15

15K 10K

.047

C3

Bargraph
Brightness 

Control

/S
P

D
 R

D

V POTS
S

R
 D

O
U

T
V POTS

MIC AF

/DOT-PTT

4.0V DAY (18mA/LED)
2.7V NIGHT (6mA/LED)

Mic Config.

AF Gain

/B
A

N
K

2

5A

P1

1

2

3

4

5

6

7

8

2V

/BANK1 /BANK2

/ENC RD

Appendix B

These components are supplied with SSB adapter.  

S7 - S16 can also be used as a numeric keypad.
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Note:  Current sense resistor

8V Low-Dropout Reg.

K2  Control Board

Voltmeter Input

Quad, 8-bit DAC

To RF Board, J7 To RF Board, J8

To RF Board, J6

Current Sense

Voltage Sense

8V Switching

100kHz-40MHz

V BIAS-XFIL

V
 B

IA
S

-X
F

IL

(0.1V res.)

W. Burdick

LMC6482AIN

0.00-5.10A

Freq. Ctr 

E. Swartz

LM2930T-8

/SLOW AGC

1.78k, 1%

5.1K

Elecraft

4.000MHz

5.068MHz

LM380N-8

/AGC OFF

S
ID

E
TO

N
E

806K, 1%

196K, 1%

SR DOUT

/DAC2CS

5V Reg.

MPS5179 MPS5179

5V FCTR

V SENSE

I SENSE

PN2222A

0-25.5V

V RFDET

S
R

 D
O

U
T

/D
A

C
2C

S

SR WRT

MAX534

SR DIN

LMC660

V POTS

/PLLCS

/SR RD

/S
R

 R
D

S
R

 D
IN

1N4148

B
Y

P
A

S
S

AF Amp

AF OUT

2N3906

2N3906

1N4148

AUXBUS

12V IN

2N7000

S
R

 W
R

T
V

 P
O

TS

1
2

V
 I

N

A
U

X
B

U
S

A
F 

O
U

T

/P
L

L
C

S

A
F 

O
U

T

LMC660

V SMTR

V SMTR

1 of 1

Rev. Sht. 

/LDAC

SR CK
V BFO

ENC B

/MUTE

/DASH

.0027
2.2µF

NE602

LM833

/DAC1CS

220µF

220µF

100µF

78M05

ENC A

COUNT

S
R

 C
K

E
N

C
 B

V
 B

FO

E
N

C
 A

V
 A

LC

/D
A

S
H

/MUTE

V ALC

V PWR

V PWR

Input

Date

OUTB

OUTA

/CLR

DOUT

SCLK

DGND

AGND

OUTD

OUTC

8-50

U10D

82K

U10C

47K82K

U10B
ICLK

IDAT

/DOT-PTT

.001

22µF

2.7Ω

0 Ω
0 Ω

J310 J310

VOL1

VOL2

.022

Mute

3.9K

3.9K

22µF

82K 82K

IC
LK

ID
A

T

VOL1

VOL2 /D
O

T
-P

T
T.001

U10A

47K

.01

.001

REF

UPO

PDE

/CS

DIN

VDD

C21

C22

.01

RP2

RP3

RP2

P
D

2
P

D
1

RP3
47K

RP3
47K

.01
C35

C36

C33

12V

U2B

330

C10

.01

.01

3.3M

33K

U2A

.047

SCK

SDO

SCK

.047 C29
C30

G
N

D

IN
1

IN
2

G
N

D

O
U

T

C32

C26
0.1

C25
0.1

R20

R18
R19

C27

C28

R16 12V

C23
.01

R17 3.3M

RP1

RP1

RP7
33K

C15
C13

12V

.047

C19

OUT
GND

OUT
GND

.01

C37
C38

RP5 RP5

RP4RP4

C39

.01

.01

680

470

PD2 PD1

12V

.047

C16

U3B

R10

U3A

100

.01
C17

.047

C14

S
C

K
S

D
O

5.1K

AGC

12V

2.2µF

C11

RP3

RP6
5.1K

C31

C34

5A

5A

5A

By

10

11

12

13

14

15

16

U8

X2

5A

C41

33

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

P2

10

11

12

13

14

15

16

17

18

19

20

P3

12

13
14

11

5A

8A

10

C7

C9

C8

U1

V-

V+

nc

X1

39

8A

C2

R2

D1

R5

8A

C6

v
+

N
C

U9

Q7Q6

10

Q1
8T

Q2
8R

Q3

Q4

TX

RX
D2

P1

IN
U5

IN
U4

5A

C3

Q9 Q10

470

P6

J1

R9

R8

R7

1%

P5

Q11

8A

8
R

8
T

6

J2

8A5A

5A 8A

RP6

RP6

8A

C1

1

2

3

4

5

6

7

8 9

1

2

3

4

5

6

7

8

9 1

2

3

4

5

6

7

8

9

+

-

4

9
8

+

-

5

6
7+

-

+

1

2

3

4

5

6 7

8
6

5

7

+

- 3

2

1+

-

8

4

1234
5 6 7 8

+

+

G
D

S

G
D

S

+

1

1 2 3 4 5 6

2

1

++

21

1
2

1 2 3 4 5

5

6
7+

-

2

3
1-

+

8

4
4 3 2

5 6 7 8

3 4 5

8 7 9 10

5 6

1 2 3

3

2
1

+

-

2 1

12

RP5
470

C40 .01

RX

TX

R.F. GAIN

I.F. OUT

8R

is  R115  on the RF board.

RXD

V AGC

82K

RP4

5 6

82K
RP4

8 7

5A

1
0

1 2

3 4

5 6

7 8

9

P4
Aux I/O

12V

8TRXD
.0027
C12

R6
100

AUXBUS

AUXBUS

/AGC OFF

A u d i o
F i l t e r 

270KR21

82KRP2

4 3

ALC

E
X

T 
A

LC

V RFDET

EXT ALC

PN2222A
Q8

8A C18 .01

C20

.001

8R

C5 .01

3 4

4

3

5

6

/EECS

7

8

V SENSE

I SENSE

47KRP3

8 7

+-

10

9

4 3

5 6

Q12
PN2222A

8R 8T

TXD

RP7
33K

3

4

C24

.0027

10K
R3

8R

5.1K
RP6

12
/SLOW AGC

0.47µF
C4

+

5A

5A

RP7
33K

5A

Q5

RP7
33K

5 6

2N7000

TO
N

E
V

O
L

MCLR

OSC1

OSC2

RA4

RC0

RC1

RA0

RA1

RA2

RA3

RA5

RE0

RE1

RE2

VDD

VSS

RC2

RC3

RD0

RD1 RD2

RD3

RC4

RC5

RD4

RD5

RD6

RD7

VSS

VDD

RB0

RB1

RB2

RB3

RB4

RB5

RB6

RB7

RC6

RC7

10

15

20 21

25

30

35

401

5

U6

8

7

Appendix B

18C452

MCU

3.9K
RP1

9

10

5.6K

R4

/HOLD

/CS

/WP

VSS

SCK

VCC

SDO

SDI

1

2

3

4 5

6

7

8

U7
25LC320

EEPROM

0.1
C42

RP5
470

9

10

(NOTE 1)

TXD

.001
C43

P7

1 2 3

INTEXT

Voltmeter Source

5.1K
RP6

8

7

R1

50K

AGC THR.

ccw

cw

820R12

R11
47K

VOL3

V
O

L3

L1
82 mH

= on bottom of PC boardNOTE 1:  Jumpers are used at R18 and R19. They must be removed if the Audio Filter option is installed. 

(.02 A resolution)

Not Used
C44

82KR22

22µF
C45

+

("D3" on PCB) .01C46

*

*

Part of CW key shaping*
mod; solder on back (see text)

1/27/04F



F r o n t    P a n e l    B o a r d   

Relays are shown in RESET 

(Vout = 0 to 4.096V)
VFO Range Selection

Key/Keyer/Paddle

PLL SynthesizerPLL Reference

0.05Ω, 1%, 3W

Current Sense

C o n t r o l

K2  RF Board

1µF

V BIAS-XFIL

W. Burdick

12-Bit DAC

E. Swartz

12.096MHz

B o a r d

R
.F

. G
A

IN

R
.F

. G
A

IN

Elecraft

MC145170

I.F
. O

U
T

/DAC2CS

LTC1451

1SV149

VFO ALC

PN2222A

Speaker

V
 R

F
D

E
T

S
R

 D
O

U
T

/D
A

C
2C

S

S
R

 D
O

U
T

12V DC

Phones

/PLLCS

OSCOUT

REFOUT

LMC662

LMC662

2N7000

LD /CS

Buffer

AF OUT

1N4148

LT1252

1N4148

1N4148

1 of 4

12V IN

95SQ015

RX VFO

/S
R

 R
D

SR DIN

S
R

 W
R

T
V

 P
O

TS

1
2

V
 I

N

A
U

X
B

U
S

A
F 

O
U

T

/P
L

L
C

S

A
F 

O
U

T

S
R

 D
IN

S
R

 W
R

T

/S
R

 R
D

A
U

X
B

U
S

V
 P

O
TS

M
IC

 A
F

TX VFO

Rev. Sht. 

100K 

MV209

OSCIN

PDOUT 100K 

78L05

18µH

4.7µH

1.2µH
RFC14

Power
2.2µF 2.2µF

220µF

MV209

1SV149

100µF

S
R

 C
K

E
N

C
 B

V
 B

FO

E
N

C
 A

V
 A

LC

/D
A

S
H

S
R

 C
K

E
N

C
 A

E
N

C
 B

V
 A

G
C

RFC16
47µH

2.2K

10µF
10K 

Date

/ENB

DOUT

PH R

PH V J310

DOUT

VOUT

12µH

J310

100K

2.7K

10K

.001 .001

10K 

10K 

2.7K

R115

C105
C106

C103

3.3M

C196

10K

IC
LK

ID
A

T

VOL1

VOL2

/D
O

T
-P

T
T

IC
LK

V
O

L1

V
O

L2

/D
O

T
-P

T
T

ID
A

T

.01

RFC10

2.7K

C100
.001

C175

L31

1.8K

27K

10K

.01

C92

C93

C68

C67

C73

C63

C64
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C111
2.2µF

+

1M
R18

D12

SB530

F1

RGE300

Aux. 12V

position.  See relay table (key).

MV209
D19D20

10K
R29

V
O

L3

V
O

L3

1N4148

D8

~2Vpp

(NOTE 1)

 Oscillator 
12.090-12.100 MHz

(NOTE 2)

(NOTE 2)

C89

.001

RFC15

.001
C91

5B
100 µH

(NOTE 3)

NOTE 1:   X2 is not used.

10K

12KRB

Rt

33KRA

8
8B

Thermistor

Thermistor Board

C88
68

(NOTE 3)

NOTE 3:   These components improve PLL stability; they must be soldered on the back of the board (see text).

(NOTE 3)

10K

RF

6, 7
10KRE

4V

(replaces RP3 on PC board)

4V

1/27/04F

NOTE 2:   D19-D20 are supplied with the K60XV option. They must not be installed unless the K60XV option is 

also installed (60 m band and transverter I/O). C71 must be changed to 120 pF if D19-D20 are installed.



N o i s e   B l a n k e r

S S B    A d a p t e r

BFO Buffer/Attenuator

2nd Xtal Filter

Post-Mixer Amp.

RP4, RP5:  100K

K2  RF Board

Product Det.

V BIAS-XFIL

W. Burdick
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Xmit Mixer
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NB BypassRF Preamp

Elecraft

E.Swartz
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(Sh. 3)
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IF Amp

2N5109

2N5109

Buffer

LT1252
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Appendix B

4.917MHz

BFO

-5dB, Z= 150Ω

D29-D34:  1SV149

NOTE: If Noise Blanker is installed,

R88 and R90 must be removed,
and R89 replaced with a jumper.

3.9K

R114
5.6K
R110

C186
.01

Q25

C179
100

PN2222A

4.9136 MHz Variable-Bandwidth Crystal Filter 

D41

1N4148

D40

(NOTE 2)

(NOTE 1)

NOTE 1:  Remove C167 when SSB Adapter is installed.

NOTE 2:  D40 and D41 were added to improve handling of extremely 

strong signals (from nearby transmitters). These diodes 
must be soldered on the back of the PC board (see text).
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RF Output Detector

Band-Pass Filters

I n t e r f a c e

Low-Pass Filters

X v e r t e r

K2  RF Board

W. Burdick
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PRE-DRIVER
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E. Swartz
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Appendix B

I/O Controller

D

S

G

J4
Ant.

However, these pins may be connected to other relay pins
or to other components on either side of the PC board.

C17, C27, C195, C204, C207, C216, C223

.001

C208

1 2 3

J15

40/60m

60m

X

8T
G

8T

C224
.047

RF

G

20/30m

10/12m

15/17m

40/60m

C228 C229

56 220

C28
12

C29

12

or 16F872

ALL RELAY BYPASS CAPACITORS ARE .001µF

20m/
160m

1/27/04F

(NOTE 1)

NOTE2:  Pins 5 and 6 of relays are not connected internally.

NOTE1:  When the K60XV (transverter and 60 m) option is installed,
C6 must be removed and J15 installed in its place, on 
the top side of the PC board.



Power Amplifier (PA)
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Appendix B

BETTER EFFICIENCY AT 5W

NOTE: WIND  T4   2:2:1:1  FOR 

(SEE "MODIFICATIONS" SECTION)

1/2 W

100
R60
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