Relay Table

SET Relays
Band BPF LPF VCO
160m K2 160m-K1 -
80m K2, K3 K8 K13
+60m K1, 60m-K1 K12 K13, K14
*40m ALT K1 K12 K13, K14
40m K1 K12 K14
30m K3, K4 K9 K14, K15
20m K4 K9 K13, K14, K15
17m K5 K11 K13, K15
15m K5, K6 K11 K15
12m K6, K7 K10 K13, K14, K15
10m K7 K10 K13, K15

Diodes

INXXXX

-
— 1+

MV209, 1SV149

i

Transistors

2N3906
2N7000 PN2222A
ZVN4424 MPS5179 J310

2N5109

+ 60 meters is available only if the K60XV option is i
*40m ALT applies if D19-D20 are not installed.
NOTE: All relays are single-coil latching type and are
shown in the RESET position in schematics.
Relay pins 5 and 6 are not connected internally.

nstalled.

VCO Table VeO Freq.
Band Fixed Cap., pF Total Cap., pF* at band edge**
160m C75 (470) 525-629 6715 (subtract)
80m C72 (270) 325-429 8415 (subtract)
60m C71+C73 (129) 215-259 10165 (subtract)
***40m ALT C71+C73 (129) 163-209 11915 (subtract)
40m C71 (120) 154-203 11915 (subtract)
30m C73+C74 (67) 102-131 14915 (subtract)
20m C74 (20) 55-84 18915 (subtract)
17m none (0) 35-64 22915 (subtract)
15m C73 (47) 82-111 16085 (add)
12m C74 (20) 55-84 19975 (add)
10m none (0) 35-64 23085 (add)
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Integrated Circuits

PLASTIC DIP
(DUAL-INLINE PACKAGE)

ido™ s
20 H17
= =0
40 =

25C2166
2SC1969

O |c

BCE

VOLTAGE REGULATORS

78L05, -06

IN
ouTt GND

* This includes capacitance of varactor diodes D23-D26 on all bands, D21-D22
on 80 -160 m, and D19-D20 on 40 and 60 meters (if applicable). Only a
portion of the indicated capacitance range is actually used to cover
each Amateur band segment. VCO frequency can be calculated based on

a total inductance of 0.95 pH (T5 in parallel with L30).
** Based on an I.F. of 4915 kHz (e.g., 6715 - 4915 = 1800).

5250 kHz used as 60-meter lower band edge (pending U.S. FCC ruling).
***40m ALT applies if D19-D20 are not installed.

COUNT PINS STARTING AT

PIN 1

AND GOING COUNTER-

CLOCKWISE (8-PIN DIP SHOWN)

=

Special Symbols

= On bottom of PC board.

2930T-8, 78XX
o) GND

INIIIOUT

GND

—Qm==0— Jumper
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argrapl o o q o a q
o O O - - - o 0 O
Brighiness §8¢  VIM-838-DP 8-DIGIT LCD g 8 ! iz >
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S3 |—:¢§RE;' sS4 :L':\‘TE”Z s11 |—SPOT s12 |—CWREV s13 |—AFIL
o R11 #a #5 #6
220 470 LCD Dri u1
river
VW PCF8566 D6 D1 D5 D2 D6
(S0 through S23 connected to DS1; only SO and S23 shown)
I I 1 T L T T ) O B 2 I l o l l l
RIT XIT MSG
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eLgLgeepreerneeng@egqe s5 S6 NB s7 s14 PF1 s15 PF2 s16 REC
@ BRRE8Lb&ENGE0RERES EDIT LEVEL
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0 g 2.7V NIGHT (6mA/LED) I'Ts 10 15| T T Tadl
RP2 120 (based on LED Vf=1.9V)
L DO D1 D2 D3 D4 DS D6 Pushbutton Switches
ICLK v U
R12 O ad First switch label corresponds to switch TAP,
120 - = © Second label corresponds to switch HOLD.
2 3 4a|s|e6|7|8f o910 AN A IS S7 - S16 can also be used as a numeric keypad.
10{9|8[7]6|5|4[3]2]1 CQJ_ R16 R15 @
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Y @ ge B¢ ~
Z o oz = ©
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| Z & c3 N
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U4 L AN Power Out
6B595 .01 ES /BANK1
2 cow cw
o
5 To RF Board, P1 =
D5
” SAARARRERARRAR]
J2 R5 5K
Mic sA 1| 2| s[4 s| 6] 7 %9 10 11&111111&15 16 [17 [18]19 |20 RIT/XIT Offset
» 1 AF MIC AF R.F. Gain /BANK2 o
o O 5 zE x <o < cew
Y 2 PTT oz 2 0 g (SNt 0
z < 8 = x 2 cw cew
w 3 DN /DOT-PTT b g e Hx @
o * K D6
L3 4 Clid | 5 1N5817
- 5 FUNC 03 V POTS <
l 6 5V J_ 2N3906 A é VPOTS
= z SNB TT T é RP3 VPOTS s 5A
R14 100K
e T . G .
C4 C5 C6 C7 68.1K, 1% 1 AF Gain
01 .01 .01 .01 ' R6 47K
P1 o o an
. ) — =
Mic Config. 3
IMIC RD S g
5K (audio taper) Elecraft K2 Front Panel Board
These components are supplied with SSB adapter. By W. Burdick | Rev. Dae Py
E. Swartz c 10/6/02 | 1lofl
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. c18 o1 RP7 R11 RP3 RP3 LMC660
VPWR  (DS" on PO 26 oL i 33K 47K c24 47K 47K s c33
Aux I/O ('D3" on PCE) s Re AUXBUS f VWA AW T+
W Q8 . 100 0027 ¢ l ° ° l A
2 PN2222A 40 :
™D AUXBUS R22 82K  R21 270K | C31 T 3A VOLR  Re7 cas c36 2.2pF
N + .01 c12 05 RP7 .0027 U108
] cas 4 UL0A LMC660 RAO res —] ICLK 0027 g 2N7000 33K o1
- X
caz RO D = 8T 22uF " v SMTR [>—] RAL Rres ] IDAT | ;
« o
oon Ly ;E ALC 11 <d | SENSE [>—{ RA2 re4 —] ISRRD 2 Quad, 8-bit DAC 5A
6 ~ m$ C34 .001 VALC 5 c40 .01
—> —<a2v s V SENSE [_— RA3 res —<J sk DouT £ peopueny oute
© 4 2 1 35
8R D—— = g’\/\/\/ AN ISLoW AGC [—{ RA4 RB2 SRCK sa v EV;R 2| ouma ouTo
s o1 % Part of CW key shaping RP2 82K RP3 47K VPOTS [>— RAS re1 <] SR WRT 3
. REF AGND
mod; solder on back (see text)
¢ ) R12 820 &= ENCA [H—| REO reo —CJ SROIN 2 {upo VDD
AN IAGC OFF [_>—{ RE1 voo (—J 5A RP7 5
10 33K +—— PDE DGND
EXT ALC ) RE2 vss -3 7 |6
ca39 5V FCTR 30 = /LoAC DIN
v RFDET 39 4.000MHz 5A D~ voo RD7 ——C] /[DOT-PTT |~ cp9 L7 | cir SCLK
e G |vss ros =l pasH = S oour ics
2 oscC1 RD5 ——<_| RX .001
e us
—_— 0osc2 RD4 >
15 MAX534
RCO RC7
25
E c22 ENCB [— Rc1 rce —] TXD RXD
req. Ctr - 8-50 IMUTE [D>—{ Re2 RCS I y
o
Input N COUNT sck [D—{ Rres RC4 | 5
100kHz-40MHz Q10 IDAC2CS [>— RDO RD3 tlcs vee B 2
P6 MPS5179 MPS5179 pLcs 2 21 /EECS | 2 z ;
RD1 RD2 spo  /HOLD ] 5A Audio
1 IDACICS 3 6 .
us RP7 Pl sex 5 (Jscx o2 Filter PD1
Voltmeter Source 18Ca52 33K ; vsS ! Jsoo () Auxeus (J (J 12v >
EXT INT 2
u7
Voltmeter Input FH FH Current Sense MCU 2510820 IEERE
-+
12VIN Note: Current sense resistor 1ov 5A EEPROM R18 l l
P5 P7 V) is R115 on the RF board. é é R19
i U 8V Low-Dropout Reg. 0Q < i S oa
2[ 1 1] 2| 3 i
1 a2 LM2930T-8 A 8V Switching = 12 —
ua (NOTE 1)
0.1 R8 IN OuUT| 8T
Voltage Sense 100 c13 "l oNp +l l ci6 Iy
R9 g 1% o c1s o 2N3906
R H .
806K, 1% %117 0-25.5V usA ;E 100pF ;E ;E 4 Mute
: 5 (0-1vres) LMC6482AIN
7
6 V SENSE > 06
R10 3310
196K, 1% ;g uss 0.00-5.10A PN2222A RP1
(.02 A resolution) R7 1.78k, 1% 3.9K
I SENSE [ 0.1
£ Q2
caa 2N3906 2N7000 voL2
Not Used
c1 c4
—] /AGC OFF RP6
AGC 2.2uF 51K 0.47uF RX
+ » o
D2 cé istow Acc [>— F—AWN—1—] VSMTR
8 2 1 AF Am 2
1N4148 047 ) VRFDET p 23
= c11 2
5—' e RS 33K Q12 10 ;—| o B
u1 co PN2222A RP6 001 T £ 2 9
NE602 o o R3 D1 5.1K : 5% L, 9 23 = [ uo o
1 v 10K 1N4148 % g5 S s = g 9 o~ 3 13} '5' « LM380N-8 a1
4—' a < w <
4 12V 5A 8A SFE>E8 T2 >SS 2  vorz K 388 grea
R20
AV VVIVIVIVIVIVIVIVIVIV VR { QO sk
, s a 2.70
nc
A4 c30
. l l »I/ v J/ v 047
;E £ [} T T T T T T T T RP4 220uF
39 82K
c10 6 1| s s 7| o[ 11] 13]15[17]19] 21 23125 27129 31 :13135 1 31 s[ 7| o 11| 13 15|17 19| g
01 ] RP6 5.1K
- AFOUT
onl sox T s A[a]aRNaTala]aPARS A4 Avh A aYalal car
L | AscTHR : RF.GAIN R4 12vsaBA  x O ¥ b 8 8T oo g7 Vo 35 w I 9
cr 5.6K 0, x 3§ S a a g0° 923
VAGC o o > e i
X1 330 RP6 [ T x < z <
5.068MHz 5.1K VW\— ] [
8 8R >—| —
N ZF a1 sl 6 @ P2 To RF Board, J7 P3 To RF Board, J8
RO 1117 Pl Elecraft K2 Control Board
ecral ontrol Boar
To RF Board, J6
By W. Burdick | Rev. Date Sht.
E. Swartz F 1/27/04 lofl
NOTE 1: Jumpers are used at R18 and R19. They must be removed if the Audio Filter option is installed. = = on bottom of PC board
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PLL Reference
Oscillator

PLL Synthesizer

ce7
12.090-12.100 MHz RFC15 (NOTE 3) cos .01 cer Fis ces
12.096MHz X1 ~~ : 0.1
|:| Q19 88 58 100 u €—| F——"W— 88
3310 u co1
.001 (NOTE 3)
OSCIN VDD Q18
oscout PHVI— J310 g
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12uH  (NOTE 1) REFOUT ~ PHR uffer
Ro1 — FIN PDOUT D13 u3
100K DIN vss 1N4148 ce4 LT1252
/ENB LD .001
I
CLK FV|
1T
—] RX VFO
4 DOouUT FR D8
m 1N4148 R14
15v149 MC145170 = 1o
R20 —— TP1
270
c100 R19 R12
.001 2.7K 560
L
?‘| I A%
NOTE 2 K14 | 8B ce3
us = 8B (NOTE2) 2 o1
LTC1451 ﬂ H o bsl2 m H—% ’
1 ~
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- 100uF D11 R10 C58
12-Bit DAC UsA + 3 s 1N4148 01
(Vout = 0 to 4.096V) LMce62 8o s, [0 b2 1
2.3 1 ;E -001 o o5 VFO Range Selection
l 7 ? 9 Relays are shown in RESET
8B [ NN\ %Y VN — Céi‘r’ c103 52(7) -4 i position. See relay table (key). 1 ce2
RA 33K RB 12K RD 1.8K ’ 220pF : ;E ez —— Q16 —_—
F = ;E 47 -
Rt 10K g RC ;; 470 PN2222A
10K c71 72 R18
6.7 RE 10K Thermistor 2.2K (NOTE2) 82 270 1M
av [ %% =
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J1 Control 8 3e.z ¢ gto ° 8 & —
o o o purt N
< Q > = X 3 < =
Key/Keyer/Paddle Board 2vsass 0% Sz EEEINS P voL2 ) g 83 047
o QOO QUOQUUTUQ00 | Y U V) [ P3 <
R2 R1 2| 4| 6| 8[10] 12| 4] 16| 18] 0] 22] 2a] 26| 28] a0 32| aa ] s <& 2 4[ o o]0] 7] 1s 16]10]0 Aux. 12V b10
220 220 955Q015
J7 N N + -
J_I 2| 3| 4] 5] e Jg Y Y 2
& ¢ it TIIYTY I |RARA f
1| 3| 5| 7| o| 22| 23| 15|a7|29|21 |23 25| 27| 20| 32| 33|35 1| 3| 5| 7| o 11|13 15|ar|2e
.001 - 2 oo [ANATA [ ] [ | &&& v - RGE300
= —
5 F 5 5 gz Q00 Q000 L 4 6 Ad & v A 00 alala
S e o} 12V 5A 8A ¥ 0 X £ © [ © o o voLr 9§ n o
3 007 g g Esron®  ® ox § g3 12 e
Q o = g 7] & o> s & a = VW
0.05Q, 1%, 3W ON
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R35 R36
82 82 oK oip —— b12
C105 SB530
2.2uF C106 2.2uF R113 s1
82
Power
8T Q23
4 N ™ML oo ® E zE X <0 0 x £ g2z 2N7000
24 3 3 F g = 2 EX 0ok a6
999&2%% ggigﬁ%g‘ig § + Elecraft K2 RF Board
o 20 -
2 2 < @ o <] By W. Burdick | Rev. Date Sht.
_ E. Swartz F |1/27/04| 1of4
NOTE 1: X2 is not used. C111
Phones Speaker 2.2uF

NOTE 2: D19-D20 are supplied with the K60OXV 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.

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

Appendix B



—] 8RrR C165
— I—%Cg’f R72 470 R73 27K
- K16 R78
- RXVFO 22 .
3 RFC12 cs3 o[ o cia1 > c143 : Noise Blanker
100puH .01 % ‘5 .01 c142 .01 o1 c158 g—l
.01
A S YYY 1] 2
j’ ?'\ +7dBm c1s9 R81 REERRK 7&5 c170
4 01 ~
| 6 § .047
12v
yp D6 R7 z ! 2 L
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Rcv. Mixer .5 R89
Q21
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2.7K +14dB 7_|
= ciea
o7 c146 o1 P -5dB, Z= 150Q
R77 o1
1N4007 _ o
220 g Q12 NOTE: If Noise Blanker is installed,
Buffer R97 = Post-Mixer Amp 2N7000 R88 and R90 must be removed,
33 ! and R89 replaced with a jumper.
12v
c151 r Us
01 ;g LT1252 ?36}(
7 4.9136 MHz Variable-Bandwidth Crystal Filter
6
VVV V BIAS-XFIL
cs54 R92 4 IF Amp
o1 33 R101 V XFIL2 ci8s R112
10K 8R
REC13 Rpa. RPS: 100K c166 JHO Ffl 4\/\/\/‘—<22 Product Det.
100uH - = (NOTE 2) |
2 4 6 1 3 5 047 < 1N4148 vi2 V XFIL2 = s
2N7000 = . 4|3 |2 1 MC1350 R100 c178 Aux. AF
Ro4 RP4 RP4 RP4 RP5 RP5S RP5 $ |—Q
D40 0 8A
82 D29 |1 3 5 2 4 6 D34 L s é L34 R107 820 0.1
4.7uH
;g.(n — |:| |:| |:| |:| |:| 1 J } u 100K u1
.047 2 - X6 X5 NE602
- ;g €150 w2 X7 X8 X9 X10 X11 w3 s le |7 e & i |8
330 4 | Da1 . ||:| I:l Ve
D30 D31 D32 D33 182 l l I
R114 - 180 cis1l R110
D29-D34: 1SV149 AN C(l)izl g o 5.6K
39K ) 1F.oUT M?/:;%Q V-
6 Ji1 SSB Control $ c;ze s b
i I 3 (2 1 i .
|T Y111 | 2nd Xtal Filter ci74
J9o Jio 4_|
1| 2| 3| 4| 5| e| 7| 8| o 10| 11|12
XFIL In é&ééé& | XFIL Out oz x3 gllil
. . ~ 4.917MHz
Xmit Mixer TS EE %G O PN2222A
87858 A s X4
Ro1 c156 2 5 =% exrac
820 Q

.047
T DWW,

= "
SSB Adapter 4amH e S
8 Cc167 .001 | (NOTE1)
11 4 Ve 11 D37
A I 1SV149
C153 u10
68 NE602 NOTE 1: Remove C167 when SSB Adapter is installed. RPG
S 2 NOTE 2: D40 and D41 were added to improve handling of extremely 270 5082-3081 100K
V- @ 1 C155 strong signals (from nearby transmitters). These diodes
3 .01 must be soldered on the back of the PC board (see text). El
6 7 ecraft
Txveo D —— BFO Buffer/Attenuator K2z RF Board
| Ciaa BY W. Burdick | Rev- Date Sht.
(i)s; ;; 100pF E.Swartz F 1/27/04 20f4
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Jis
60m J4
(NOTE1) Li—— Xverter 114 ov Ant
4 LT 1 lv Interface
cs
100 c6 4.7pF c? 160m/ —
L2 100 Ji3 RX Ant R65
3 e u s 5 YTIYYTTYYY FEREDEDEEEEEEEE
& EEREEEE R um 10K
C108 L L —— —— P6
8R Aux. RF
§ ov o1 RXRY RY COM 160RY 2
¢ X § Q7
é 8T C224
q =1 .047
87 RFC2
100uH 1N4007 c114
wi l Lie 80m 117 7l
¢ e OmmO———— A~ Y
K8A K8B
B Oﬁt‘% s D2 l c110 RX Ant. fa C190 l ci91 C192 l ¢ <\
9 Bypass 2 1200 1200 9
30m/80m 1N4007 01 yp 1800
] I S w6
{1
[ I’ ) l XVTR
a7 L8 3.3 pF o Coa Bypass 20/30m
47H | 50/30m o a7 .
| c28 c20 |
c21 12 12 c23 D1 K9B
2 50pF 50pF 9 1N4007
K4A c33 Py ZVN4424A
2.2 7
c32 c34
Y C;;ﬂ rr D— l L21 L22
: T-R (Sh. 4) fﬁ N & 3 i
5-30pF 5-30pF RFC7 Switch 4_| I_% ﬁ
15/17m 15uH PRE-DRIVER 10/12m 2 1 c211 c213 9
L10 L11 E—a (Sh. 4) 10 33
1pH P c210 c214
NS H . a2 68 K10B
10m/17m ‘5 % Low-Pass Filters K10A c212
c104 150
N DR 3; 68 j 7 ﬁ
- L23 L24
12m/15m j) 9,\ —
15/17m
/O Controller o 3
KIA ca4 5-30pF  C46 5-30pF K7B u2 ov 2 c219 c221 9
I 78L06 R64 - 39 —
oV U1 100 c218 c222
c45 1 12v D——W AUXBUS K11A 150 c220 100 K118
J l c139 PIC16C72 2
ey 140
10/12m 0.1 or 16F872 c g;
.001
2 g lg <& |, 28 BPF Relays B Los 40/60mM ¢ ,
(8] O o MCLR RB7 < e e o
- - 10 1 N
p— RAO REG N K2 qy 3 8 ol
. VCO Relays 160RY D —_— g X
BPF Band-Pass Filters RXRY [>— RAL RBS NN K3 2 9
(Sh. 2) K1z L Al RAZ 25 k1 c228 Cc229
RB4 _ 56 . 220 i
K14 o 5 | ras RB3 | K4 c225 c227
K15 ICLASS AB [>—| RA4 RB2 EAAAA, ks 39 C226 680 20
RAS RB1 l AN K7
z5 =3 < |V REO = T i RF Output Detector R67
4.0MHz - -
ALL RELAY BYPASS CAPACITORS ARE .001F osc1 VDD — c39 R66 D9 1.5K
g; coz TILE 10 o e TTTTTTT mgl F1 o001 veroer
. ® O~ N O © N
= C17, C27, C195, C204, C207, C216, C223 RCO RCT ] HIP BSE 838 . IN5711
e RF
Pre/Attn er ke 10 e cr7 RS
Rel . RC2 RC5 A3 K11 GO% 100K .001 226Q
elays 14 s rca |15 — K12 1%
NOTE1: When the K60XYV (transverter and 60 m) option is installed, K16 |1 FAAmm 10 o~ lks
C6 must be removed and J15 installed in its place, on K17 — [ e Ko
the top side of the PC board. T 1T 1T 1T T w01 LpE Elecraft K2 RF Board
c204
Relays c208 BY w. Burdick | Rev- Date Sht.
NOTE2: Pins 5 and 6 of relays are not connected internally. w o © E. Swartz F 1/27/04 3of4
However, these pins may be connected to other relay pins 2271 Ry com % g g F@
or to other components on either side of the PC board. g; 001
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12v

RFC4
10pH
_— = = Q
LYY\
Cll9.l. = +.L c126 -L J»
01 47uF ! ;;
=
R45 C133 C135
47 01 .01
z1
e
- -
c127
RFC5 T2 680
10pH 12:8, FT37-43 > o7
- 5 1T —%1 25C1969
3
c115 C122 RFC8 =
.01 56 RS3 c129 -3
- 1 4 4.7Q b3 10pH o °
6" R55 h—2 :
33 I cl[a RS8
? T3 180
c121 C120 R56 ‘L of |s 172w
B o1 o1 RFC6 Rsa 33 < c130
3 . : R49 > RFCY o1 =
C116 |—74_||._1\/V\,—NYY\_< 4.7Q 10pH :
—AAA ou =4
8T 33 120 0.68pH VW~ — F
4 = | Q8
1
T1 f ‘q 25C1969
. c128
9:3, FT37-43
Ra4 Q6 680
27K 25C2166
= R40 c1is =2 = EE
a’V\N———I H R48 :, R47 z2
470 o1 120 7’ 47 R50
1.5Q C131 s NOTE: WIND T4 2:2:1:1 FOR
01 Power Amplifier (PA)
Q5 2w BETTER EFFICIENCY AT 5W
PRE-DRIVER [D——1
(sh. 3) 2N5109 = (SEE "MODIFICATIONS" SECTION)
c125 L L s
22pF g; 01 Driver
R4l S
560 ﬁ, s
c117 -
Q10 Ly 8T .
0.047 2N7000 —' /G PA Bias
D
8T

Pre-Driver

R46
270

V BIAS-XFIL

Q13
PN2222A

Q11
PN2222A

c138 l
.047 g;

L
R60 ;
100

ICLASS AB [D—ANN—

R63

220 R62
2.7K

. C137

l 100pF

Elecraft K2 RF Board
BY w. Burdick | Rev. Date Sht.
E.Swartz F 1/27/04 4of4
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EEEEEEEEEsssEEEEEsssEEEE=. T-R |l===n

T-R -*- %/Zl\ég - TR DRIVER LOW-PASS
T FILTERS — FILTERS
|— 4.915MHz —»
A e rev [l TR NOISE | g - CRYSTAL .
PREAMP MIXER AMP BLANKER ..l FLTERS [--
- BUFFER oROD
DETECTOR
PLL VCO MCU AND
SYNTH. 6 - 24MHz SUPPORT BFO
CIRCUITS 4.915MHz

Common Transmit Receive

L L) O

Shaft Encoder
— EEEn DISPLAY ﬂ
KEY AND CONTROLS D
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