Elecraft K3 Schematics

This document contains the schematics for the Elecraft K3 Transceiver and its internal options. The
schematics are preceded by a Block Diagram for context.

The schematics are ordered as the basic K3/10, then various options.

BLOCK DIAGRAM

K3/10
RF Board Main module
Band Stop Filter1* IF rejection
Mixer High dynamic range 1* mixer
Crystal Filter  Roofing filter
KIO3 I/0 module
KANT3 Antenna Connector if no KPA3 installed
KNB3 Pre-IF Noise Blanker
KREF3 Reference oscillator, Tx mixer/Filter, Rx 2" Mixer
KSYN3 Synthesizer
Front Panel Control logic
DSP Digital Signal Processing
DSP LPF Optional retrofit for earlier DSP boards
10-watt PA Low power amplifier
OPTIONS
KBPF3 General Coverage Receiver Bandpass Filters
KXV3 Transverter Interface and Receive Antenna Switching
KXV3A Transverter Interface and Rx Ant Switch w/K144XV Support
KAT3 100-watt Antenna Tuner
DVR Digital Voice Record/Playback
KPAIO3 Part of 100-watt PA
KPA3 Part of 100-watt PA
AuxDSP Part of KRX3 Second Receiver
KRX3 Part of KRX3 Second Receiver
K144XV Internal 2m Module

Copyright © 2007-2010, Elecraft, Inc. All Rights Reserved.



K3 Block Diagram
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To RF Board, P45A-P49A

NOTES:

FL1

§|| i

=

Filter Module
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1T
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o

L2 J2

R CG$

U T
CB

~ To RF Board, P45B-P49B
<

1. This PCB can be used to assemble a discrete 5-pole crystal filter, or as a carrier for filter modules (INRAD, etc.).

2. CC and CD are used with a filter module (FL1). All other components are only used for constructing a discrete filter.

3. X1-X5 can be either 2- or 3-lead HC49/U types. Grounding pads are provided for both.

Fc Zin/out BW @ -6 dB C1,C8 c2 C3 C4 C5 cé Cc7 CA,CB L1, L2 Crystal p/n, Inductor Windings, Notes
8.215 MHz 500 Q 200 Hz 120 pF 2700 pF 620 pF 1000 pF 1000 pF 620 pF 2700 pF O pF 2.8 uH E660027
8.215MHz 500 Q 250 Hz 150 pF 750 pF 750 pF 750 pF 750 pF 750 pF 750 pF O pF 2.3 uH E660027
8.215 MHz 500 Q 500 Hz 120 pF 470 pF 390pF 470pF 390pF 470 pF 390 pF 0 pF 2.8 uyH E660027; L1, L2 =24 T #28 on T30-2
8.215 MHz 500 Q 1000 Hz 63 pF 180pF 240pF 180pF 240pF 180 pF 240 pF 0 pF 3.9uH E660027
8.215 MHz 500 Q 2700 Hz O pF 110 pF 47 pF 68 pF 68 pF 51 pF 68 pF 0 pF short E660032
8.215 MHz 500 Q 3000 Hz 0 pF 51 pF 51 pF 51 pF 51 pF short 51 pF 0 pF short E660032 (4-crystal filter w/1dB ripple; X5 = short)
8.215 MHz 500 Q 3000 Hz 0 pF 62 pF 47 pF 62 pF 47 pF short 62 pF 0 pF short E660032 (4-crystal filter w/0.5 dB ripple; X5 = short)
8.215 MHz 500 Q 6000 Hz 0 pF 62 pF 47 pF 62 pF 47 pF short 62 pF 10 pF 16 uH X1, X3, X5 = E660027; X2, X4 = E660032

* E660027: 8.214 MHz +/- 200 Hz; Lm = 25 mH +/- 2 mH, Co < 4 pF, Q > 100 K
E660032: 8.2125 MHz +/- 200 Hz; Lm = 25 mH +/- 2 mH, Co < 4 pF, Q > 100 K
For CW bandwidths, X1-X5 must be hand-selected to 10 Hz, and for SSB bandwidths, 50 Hz.
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L — LINEOUT L
BK_PH_L
BK_PH_R
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+125W| ’ g— Rl A~
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5 C9 T~ ﬂ| 1 A’I |\ |\
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LINEJACK_R

N J22
LINEJACK L 5 l /\
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\V J21
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SP L 1 L13 ~~~~__BEAD
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SP L C 3
SP R 4 L16 ~—~—~—~__BEAD
PH SWl 5 L12 ~~~y~__100 uH
PH R 6 L11 ~~~y—~__100 uH
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4 C5 >| 1000 pF 0.1uF | ~ 1~
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t >| 0.1 uF 01Uk | N SPK_R 5
N J18
4 C12 >| 1000 pF SPK_LS 4
| \ \ \ SPK_L 5 w /N\
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RS232 COM
RS232 DTR
RS232 TXD
RS232 RTS
RS232 RXD
ACC COM
ACC BNDO
ACC BND3
ACC BND2
ACC KEY
ACC PWR
ACCALC
ACC PTT
ACC BND1
ACC AUX
ACC DIO
ACC DI1
ACC DOO
ACC DO1
+5V

J24

1 i g RS232
F
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~—L11o0
L3 ~~v~—~__100uH RXD_X 2 OC 2 RXD_OUT --->
R13 220R RTS X 2l N 7 RTS_IN <---
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415 4 DTR_IN <
, seRC | “a1o° 5 COMMON
—~ o~ T~ 1~
= \AF \AF \AF \F Frame Ground
c7 c9 cs cé
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L1 L2

JB9A (jumper) 96 nH

To J7 > * » YN * ~N

ANTD g R +—F ||

560K c2 H* L3 ca

* 3900

* C1 = _—*C3
$ i *eS i* ce
8.2 MHz Trap
* Not presently used

20 (18 16 [14[12[10 8 6 4 2
T T J72 RF Board J70 AAAAAAALAALAAX
5 ] \/\/Y\/\/\/YYYY
19017 15|13|11|9 7 5 3 1
A4
NOTES: 1. All parts are through-hole.

2. Adjust L2 and C5 for minimum 8.215-MHz leakthrough. Elecraft KANT3 Ant. Input Module

3. = = mounted on bottom side of PCB. By W. Burdick | Rev. Date Sht.
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R3 B > 1uF AUF A+8v ” w
6.8K luFl IluF - ] cso =13
- 83—o R16
MMBD914 A+SU -01uF S 10K
a1 MOSINB]
AGC DET 2N3906 €32
o |v|o o [s|w v ] 300pF
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100 Hz

Y
— 7T w| o
Q2 Co6 —L LS _L Cc3 21 0.1 TXMIXFIL N R
0.1 ol o
2N3904 0.1 ;l; 27 g; V I -
R8 R16 ;|; S
cev MX 1C0?E) s[ 14 15K 68 C23 ~|
o
o T 11 6 60 3 Cc24 1N914 A V4 1
|—‘ 10 OXF 0.1 K1
K1 . P75
R7 § = 8215.0 kHz, BW=4 kHz 47 2 4@ @ RF Board
1.2K Fxtal = 8212.5 kHz 2N3904
R4 RO J7
|_‘ 330 1.2K R3 TXIF 1 C26
C5 —WA— I—”:I I:I I:I I:I is 8.215 MHz L
0.1 R C18
oo ”f C14 C15 == C16 39
0.1 33 ;g $39 ;l; 33 RS H§ L6
330 27
— TX MIX OUT
Hg L1 o7T
27
IN 0
o ci0 c22 TXIF2 (15 KHZ)
ch
0.1 0.1 0.1 8
| 2vo——| D Gl e
L2 S V ci2
< ? MCP809T-450 R17 330 R18 750 0.1 , .
o ' VWA VWA
27 _L c19 _L v |7% __|_ c20
I3 ¢ ! g; U3 G | 0.1
0.1 Vss 7 $ .
Ext. Ref. . 3| _Kb 6 SAG12
21 /RSTE IR TX Mixer 1«
2 ek T o1 Main RXLO2
1) |14 R14 330 10—
1 4
100 HzZ ve SV — 1D 3 J6
2 our 2 R10 R1> 1Q.7- S
2 150 330 5 20— R2
1= NC  GND 2D 20k A T
T 477 st 1K 4 Sub RXLO2
o~ a1 T sub Rt o I R R1 o
FQ R12 > 12 3qH° 330 45
b 3D 11
< VCTRL 150 g o gt
ks VA
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LPF

=
R15 T X c28 DR R29 R27  C61
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1 3
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—souT /G - MH . Q2
LD ;‘7 C54 C55 C56 VvV b1 E l E _”i = I_ 8-46 z 27K 1570
U1
68 K2 B,D=Grn
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I ” “ ” caa <& o R&  R1I L 5 | (1.00r0.25 M, 8B 18K 330
c17 01 470 330 L 01 | pric ot #26, bifilar; Qs
K Lo - =1 Sec: 3t #26) 2N3804 -«
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o1 Y. T3
01 - o D6 bs
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v ; oI
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6
Sk u3 <1, s ce|_
ADF4001 12 s T 1
SVD 16 VP RSET ! A% = ._Z-U\? O-4 110
15 12| 10K 4 I 1% DDS c24 €23 0.1 VCO !
I e c34 Crystal Filter 0.1 c25 !
MUX  CPGND {Jvco VCO
13 4 - -
/CSPLLB [ i AGNDS_I cso | 120 c3s a7 6dB@ +/-1.2kHz R13 R2S v o J— 1 J—
200 :
MosI2B [ T|pATA REB I 1 22 L c _E_ _E,_ _E,_ _E,_ 0 200
SCK2B [} o] O R R17 39uH I0UTB FsADJ [!
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9 8
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< b l co 18 aenD comp 2 A (1 3V
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co I 470
R —F Amp o
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13 2 ||
— /40E 1A 20|18|16(14(12(10| 8| 6 4| 2 LN
Fs 12 3 184 2N3904 )
1Y
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MICBIAS

SWITCHES

MAINENCA
MAINENCB

SUBENCA
SUBENCB

RITENCA
RITENCB

JENC_EN
MISCENCMUX

VFPADCMUX
VFADCTAP

ADR[2:0]

MCU

MAINENCA

MATNENCB MAINENCA

MAINENCB
SUBENCA

SUBENCB SUBENCA

SUBENCB
RITENCA

RITENCE RITENCA

RITENCB
/ENC_EN

JENC_EN
MISCENCMUX

MISCENCMUX

VFPADCMUX
VFPADCMUX

VFADCTAP
ADR[2:0]

SWITCHES

MISCELLANEOUS

VR1REAR
VR1FRONT
VR2REAR
VR2FRONT
VMICBTN

MICBIAS /PTT

ADR[2:0]

VR1REAR

VRTFRONT VRIREAR

VR1FRONT
VR2REAR

VR2REAR

VMICETN VR2FRONT

VMICBTN
/PTT

MISCELLANEOUS

IPTT

LCDSCL
LCDDI
LCDCE
LCDMODE

VCONTRAST

MOSI
SCK
LOAD

VLEDBRT
VLCDBKLT

12V_UNSW
VPWR_SW

PWRHOLDON
/PWRON

12V_SW
V12MON

3VBATT

SCL
SDA

LCD

LCDSCL

oD LCDSCL

LCDDI

LCDCE
LCDCE

LCDMODE
VCONTRAST

J31
MOSI
! SCK
2 MTSO
3 —WUTE MISO
4 MUTE
5 /DSP1BUSY
6 /DSP1BUSY
7 F—VSWTR /DSP2BUSY
8 [ 7cSDSPT VSMTR
9 —TCSDSP? /CSDSP1
10 /CSDSP2
11 DSPTDATA /CSDSPLOAD
12 —DSPoDATA DSP1DATA
13 DSP2DATA
14 =
15
16
MCU
FP-DSP =

VCONTRAST
LCD
LEDS
MOSI
SCR MOSI micaias IH—
COAD SCK
LOAD
VLEDBRT
VLCDBRLT VLEDBRT
VLCDBKLT
LEDS
POWER
12V_UNSW
VPR SW 12V_UNSW
= VPWR_SW
PWRHOLDON
TPWRON POWERHOLDON
/PWRON
12V_SW
VT2MON 12V_SW
V12MON
3VBATT
3VBATT
SCL
SDA ScL
SDA
POWER
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= 20 { ko SEGs [-& SISy S 12 | SEGs
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SEC18 [Hg—SEGAD SEGTO 2a | SEC1S8
9 { osc2 SEG20 20— ZECH SIS 24 | SEG20
LCDSCL o SEG21 21 SEoT SEcz 25 sEea2
LRSS TCDDI g5 | SC SEG22 3 SEG3® SEG23 277 SEC22
<861 po SEGoq 24 JEGSL SIS 28 | SEG24
LCDCE >~ LCDCE 83 1 cg SEG2s 28— SEGSC SIS 29 | SEG2s
LCDMODE S LCDMODE 87 1 MODE SEG26 26— JECS SIS 30 { SEG26
SEG27 27 SEG34 SEG27 31 SEGo7
<889 REQ1 SEG2s 28— SESSS SIS 32 | SEG2s
<899 ReQ2 SEG29 |22 —Feos FaT0 331 sEG29
SEG30 30— 2ECY SIS 34 | SEG30
0 RESET SEG31 ML SIS SISk 33 | SEG31
SECS! 3y SEG2D SEG3? 36 | SESS!
L7 REMIN SEG33 3 —=Foo0 SFoag 371 sEG33
SEG34 2‘5‘ 2E326 gEggs 23 SEG34
VCC5 ———829 |NH E E
RS S —T
SEG37 [-iL reo r 411 SEG37
SEG3s [ —=Fo SIceR 42 | SEG38
SEG3g [9—<=o22 SFor 43 | SEG39
SEG40 |40 — =55 SEoT] 44 { SEG40
SEG41 41 SR S 45 | SEG41
- SEG42 [H2——rer SFors 46 { SEG42
= SEG43 43— SEeTS SFom Al SEG43
SEG44 44 o S 48 | SEG44
SECH 75 SEGTE SEGA5 29 | SECH
SEC4S g _SEGTS SEGA6 50 | SEC4S
R16 SECH0 L4y __SECGT2 SEGAT 51| SEC46
SEC4T T4gSEGTS SEGAS 52| SECAT
10K0 SECH8 TgqSEGT2 SEGAD 53| SEC4S
SEG50 50 SEGTT SEG50 54 SEG50
L SECS0 751 SEGTD SEG5T 55| SEC0
. iy 23 1 yLeb SEGs2 82— ZESY SISy 26 | SEG52
. SEGs3 83— 2ECE SIS 27 { SEG53
R13 SEGsa |84 ZECL ot 28 | SEG54
D14 €32 SEGsS5 85— SEGS SIS 29 | SEG55
! BATS4 | 10 uF/25V K SEGs6 88— ZECY SIS 80 | SEGse
24 1 gias SEGs? AL SECY SISy 61 1 SEGs7
c38 SEGss 88— SECY SIS 62 | SEGss
T = SEGH0 |59 —Fos SFa30 63 1 SEG59
*I % VCes | * 81 DD SEG60 [0 84 SEG6O
10 uF/25V D15 —L cat comr H0 o CoM1
BAT54 0.1 uF CoMs ag—COm coM2 2 CoMa
N1 yss Coma (92— COM4 COmS 3 com2
CONG 4] SN2
oy
= = = NJUB436

K3 Custom LCD

PCB Revision B

U2 KJ0..4] to use separable vias to ground for debug/

development.
LCD pinout is Rev F.

R54 sets LCD driver current.

NOTES: R57 sets LCD drive frequency.
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C5

10

u14 D1
MOSI
oS! 2 pes— R37 120R |
SCK 15 4 '4"4
SCK[__ > SCK Q1 &
—LJ SCLR Q2
LOAD 0 & TX (RED)
LOAD VLEDBRT RCK Q3
VLEDBRT > foe a2 P2
Q5
vCes | . 1ivcc 62 R36 128 “—2—‘
Q7 H4 Ll
D-F (YEL)
c63 9
oA F Jfﬁ— GND SDO D3
1 TPIC6C595D R34 120R p
1 = .{.(‘ '
- SHIFT (GRN)
VCes D4
B R35 120R ‘ 2 Il
Xx
z8 LO (GRN)
Ny LCD BACKLIGHT D5
] R33 120R “_2_<
'4"4
HI (GRN)
D6
R3 R32 120R |
12R K
WIDTH (GRN)
D8
R63 120R “_2_<
VLCDBKLT _R31 1K00 / Q4 K
1
VLCDBKLT[ > A% N ; FMMT614TA SPEED (GRN)
D9
R64 120R K 2
'4"4

COM IN (GRN)

D10

MICBIAS

R62 120R 1 ‘ 2 |
AA% V%

u13
2 3
SDI Qo
15 bSCK Q1 Jgﬁ
—éoscm Q2
A PRCK Q3 &
q OE Q4
Q5 12
1 13
VCC5 |—o vcc Q6
Q7 14
c62
0.1 uF
uﬁ GND SDO 23—
o TPIC6C595D

R67

>MICBIAS

COM OUT (GRN)

D12

R54

120R__ 4 |
ANAA ({“—2—4

OFS - (YEL)
D7

R53

120R__ 4 |
ANAA ({“—2—4

OFS CLR (GRN)
D13

R61

120R__ 4 |
ANAA ({“—2—4

OFS + (YEL)

D11
120R 1 K 2
ANAN %

PWR (GRN)

NOTES: PCB Revision B
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LCDSCL tgggg" ; RH2/A18 RH1/A17 ?g thEA'ODE ;LCDDI 135
LCDCE NIUTE 2| RH3/A19 RHO/A16 [—2 NBIAGC LCDMODE EXP_FP1
MUTE RE1/WR/AD9 RE2/CS/AD10 = * 1
/DSP1BUSY 4 WR 77 DIGO NB1AGC
/DSP1BUSY | et REO/RD/ADS RE3/AD11 DG DIGO 2
/DSP2BUSY | 2 RGO/CCP3 RE4/AD12 L8 3
G DSPTDATA - 70 TCSFLASH DIGT
DSPIDATA 8 RG1/TX2ICK2 RES/AD13 L2 SVRHOLDON 4
DSP2DATA VeONTRAST RG2/RX2/DT2 RE6/AD14 MISCENGMOX——>PWRHOLDON u1s co6 5
VCONTRAST <__} 8 { RG3/CCP4 RE7/CCP2/AD15 L2 < MISCENCMUX
MCLR 9 75 ADRO FPTMP
VLEDBRET g MCLR RDO/PSPO/ADO vees b——41 v+ vopRd——F —— 1000 pF —— P EXPAND
VLCDBKLT < }? RG4/CCP5 VDD ;(1) |vces - -
VSS VSS . GND
VCC5 | HeTYo) g VDD RD1/PSP1/AD1 gg QBE; ADRI2:0 ADR[2:0] AFé GND NC H—x J30
Loab <] RF7/SS RD2/PSP2/AD2 —
VMICBTN 14 57 ADR3 = AUXBUS 1
VMICBTN RF6/AN11 RD3/PSP3/AD3 LM20CIM7
] VRIREAR 15 68 JCSRFMUX /SR_EN P
VR1REAR | VRIFRONT RF5/AN10/CVref ~ RD4/PSP4/AD4 7CSDSPA /PTT
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o] VsS OSC2/CLKO/RAG = ¢ ANN———] I:I — - RS o
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SUBENGE RC7/RX1/DT1 RC2/CCP1 RITENGA . VLEDBRT 12V_UNSW < ==
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. VCC5 . c10 = RF BOARD
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—8 9 T | = NB1AGC C94 > 0.01 uF
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S N T JCSEEP 1 SoK c1 TKEY RZIAAANIEZOD G DIG1 co2
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= AT25256A = TXDQ cs8
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—19 10E 58Sl vce = = = = =
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s E i 5K c35 NOTES: PCB Revision B
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VCC5B

R87  10KO R88 10KO J
VCC5B ———AAA AN 1 Qs
co7 MMBT3906
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co8 TuF R89
5K60
J32 1 uF J2
1 AF L2 ~~vy~_100 u::* 1
PTT 19 ~~~—__100u
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3 ? UpP 6 700 ud] | ] 3
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5 C43 NOTES: Controls are dual pots.
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R43 30K0
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12V _SW 1 3 _ c50
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2.2mH + C52
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PCB Revision B

NOTES: Regulators U3 and U5 SOT-223.
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RX1_IF+

RX1_IF-

ANALOG INTERFACE

RX IF BUFFER CODECS DSP
RX1_BIF+ TCLKO MMISO VIFGAIN1
RX1_IF+ RX1_BIF+ RXTBIF- RX1_BIF+ TCLKO TCLKO MMISO o) MMISO VIFGAIN1 [—vswTR
RX1_BIF- = RX1_BIF- AICBCLK MMOS| IF—WsCR MMOSI VSMETER I—VSMETERD
RX1_IF- AICBCLK RCIKA AICBCLK MSCK IT7ADCES MSCK  VSMETER2
RX2 BIF+ LRCLKAIC23 4—1sPpX0 LRCLKAIC23 /IADCCS I—TDACTS nADCS HAGC1
RX IF BUFFER RXOBIF- RX2_BIF+ DSPDX0 €ATCADC DSPDX0 IDACCS nDACS HAGC1
= RX2_BIF- AIcADC I—TReTRON AICADC
LRCLKLIN G—CTRIVMAZ LRCLKLIN VFWD
CLK3MHZ RCLKP CLK3MHZ VvFWD 4—VREF
LRCLKPCM1804 LRCLKPCM1804 VREF 471G
MICIN PCMADC PCMADC ALC
/AUXDETECT
LOuT IAUXDSPDET 4B PHSW
ROUT MSCK BK_PH_SW @—prsw
LHPOUT MMOS| A PH_SW SI—SPRR R
LHPOUT IAICCS NG IAICCS SPKR_R
RHPOUT ILINCS ILINCS
RST ANALOG INTERFACE
LINE_IN+ /RST IRST DAC AUDIO
TINE_IN- LINE_IN+ MICS[2..0] LHPOUT SPKR_L
BRWICAFT LINE_IN- MICSI[2..0] MICSI2..0] LHPOUT SPKR_L —sPrRR
BR-MICAF- BK_MICAF+ RHPOUT SPKR R =
= BK_MICAF-
CODECS
MISC P MUTE! PHONES_L
BK_MICAF- SMOSI MUTE1 MUTET  PHONES_L @—PHONES R
BK_MICAF- smos! I—=scr SMosI PHONES R
TINE_IN- BK_MICAF+ SSCK @I—TC3DSPTA SSCK LouT LINEOUT_L
OINE-INT LINE_IN- 1cSDSP1A IDTcoA /CSDSP1 LOuT LINEOUT L ITINEOUT R
= LINE_IN+ DIGOA I—OTER DIGOA ROUT  LINEOUT R =
MICIN MUTEA S—T00HZA MUTE
MICIN 100HZA 100HZ
/CSDSP2A /CSDSP2
RX2 BIF- SMISO SMISO
RO BIFT RX2_BIF- MOSI MOSI HPCLK
= RX2_BIF+ SCK SCK HPCLK P HPCLK
RX1 IF- /CSDSPLOAD [-SSDSPLOAD /CSDSPLOAD uP h uP
RXT_IF+ RX1_IF- CMD
RX1_IF+ CMD —7BVRCS CMD AUDIO
LRCLKPCM1804 /DVRCS /DVRCS
LRCLKPCM1804 CTDOB
CLK3MHZ CTDOB O—7ENTT CTDOB .
AICBCLK JENCA JENC1 Linear Power MICBIAS
MMISO AUXDO AUXDO +12V +12V MICBIAS
MMOSI AUXD1 AUXD1
MSCK /IDSP1BUSYA /DSP1BUSYA
IRST
DSP1DATAA DSP1DATAA Cnear Power
IMISOEN IMISOEN
DSP2DATA DSP2DATA [IDAC TXIFI
IRST5 IRST5 TCLKO TXIFI
IRST2 /DSPRST2 AICBCLK TXIFQ
/SPIBOOT2 /SPIBOOT2 AICBCLK TXIFQ
FX2 AUXDSPFSX LRCLKDAC [ BSPDX0 LRCLKDAC
DX2 AUXDSPDX DSPDXO0
PRGEXP PRGEXP
JENC2 FCND JENC2 MSCK
PCMDSP2 4—TENDVR PCMDSP2 MMOSI
JENDVR JENDVR rrxpaces Y ITXDACCS
TXDAC
TXIFQ DSP
TXIFQ TXIFT
TXIFI MICBIAS
MICBIAS CINEOUT_R
LINEOUT R 4—TINEQUT T
LINEOUT_L PHONES R
PHONES_R PHONES [
PHONES_L SPKR R
SPKR_R SPKR L
SPKR_L PH SW
PH_SW BBR_PH SW
BK_PH_SW B —7AUXDETECT
IAUXDETECT —ATC
ALC VREF
VREF —VFWD
VSMETER? I —Vanr R
VSMETER S—VIFGAINT
VIFGAIN1
MISC
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