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Use-Cases

e |C-705 is a wonderful transceiver covering 160m-2m bands plus 440 MHz band
and can easily battery operated at home or the field (it contains its own
Lithium-ion battery, or it can use an external power source)

 Elecraft KXPA100 is a great fixed/portable amplifier capable of 100 W all modes
160-6m and operates from a 12-volt battery or AC/DC power supply

e Use-Case #1 — Home QTH

At home QTH, occasional power would be nice to have, but not always. KXPA100 is
available so use it as needed to work the DX.

e Use-Case #2 — In-the-Field

* In-the-field, QRP is great fun, but wouldn’t it be nice to occasionally use higher power
when conditions warranted it? Why not have the KXPA100 available when needed?

* Both Use-Cases can use battery power for portable applications or an AC/DC
power supply.
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Desigh Goals

» Safely and Dependably Interface the ICOM IC-705 Portable QRP Transceiver to an
Elecraft KXPA100 HF/6m Amplifier

* Some general reports of problems when connecting to IC-705 SEND/ALC connector causing
internal ICOM circuitry to fail

* |C-705 SEND/ALC connector is designed to be either an input or output for keying the IC-705
or for the IC-705 to key an external amplifier

* Recent IC-705 user manual has clarified the interface limitations (such as relay keying)

* My Design Goals

* Provide an exceptional interface between the ICOM and Elecraft using an optical transistor
device so connectivity is limited to one-way signal transmission of the PTT to the amplifier

* Design a simple circuit that can be replicated by anyone with minimal skills
* Provide approximately 5 mA of current into the IC-705 during PTT activation of the KXPA100

* Provide a simple transistor switch closure to the KXPA100 that requires only 1 mA to activate
the amplifier’s keying circuit

* Make the interface circuit small and light weight that can be used in the home or field
location
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Connections to an External Amplifier

If you want to drive an external high-powered amplifier with your KXPA100. yvou must be careful to avoid
exceeding the voltage and current limits of the KXPA100 PA KEY circuit. Figure 6 shows the PA Key

°
I n t e rfa C e Re u I re I I l e n t S connections to an external amplifier when usi.tﬂg the KXPA100 connected to a transcerver with and without a
control cable.

Typically external amplifiers have a voltage on their key input. The amplifier is enabled for transmmt when the
key wput 15 grounded. The open-circuit voltage and the current that flows when the key mput 1s grounded must

13 not exceed the limits the KXPA100 can handle to avoid damaging the KXPA100. When no control cable 1s
E I ec raft KX PA 100 H F Powe r Am p I Ifl e r used, this voltage 15 also applied to the transceiver.
The Elecraft KX3 can accept up to 30 Vdc on the PA Key line and sink up to 100 mA when in transmit.
¢ U S e r m a n u a I The KXPA100 PA Key himits depend upon the serial number:

e E740199 KXPA100 Owner's Manual Rev A6.pdf " Uptosenalnumber 700. do not apply more than 3 V.

+ Serial number 700 and above, do not apply more than 30 Vdc.

* Key In’ P. 36 KXl OR KX3 OR
* +5Vdc open circuit on receive, closed to ground TRANSCENER TRANSGEVER
on transmit (1 mA maximum).
* Connections to an External Amplifier, p. 18 m;ffg.._“ oy, o] e \

* The Elecraft KX3 can accept up to 30 Vdc on the
PA Key line and sink up to 100 mA when in S G He e

H AND KXFA100
transmit.
CAUTION; TO AVOID DAMAGE TO YOUR KXPA100 BE SURE YOUR EXTERNAL

° The KX PA]_OO PA Key | | m |tS d e pe n d u po n th e AMPLIFIER DOES NOT EXZEED THE PA KEY LINEVOLTAGE LIMITS. SEE TEXT.
se rl a | num be r: Figure 6. PA Key Connections to an External Amplifier.

* Up to serial number 700, do not apply more Specifications
than 5 Vdc. KXPA100 Amplifier

e Serial number 700 and above, do not apply ) ) o | |
more than 30 Vdc. Key In ;;; Efmﬁﬂ circuit on receive. closed to ground on transmit (1 mA
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Interface Requirements

* |COM IC-705 Portable QRP Transceiver
* User Manual, Basic, Dated Sept. 2021, p. 13-3,
[SEND/ALC]
* SEND Pin as Input
* Transmit mode if -0.5 < Pin<+0.8 V
* Receive mode if 2.0 < Pin<20.0V
e 20 mA maximum current flow

* SEND Pin as Output

* Pin voltage goes low when in transmit, e.g.,
when PTT is active in transceiver

* Pin voltage whenlow < 0.1V
e Max. current when low < 200 mA

[SEND/ALC]

(DALC
When operating with a non-lcom linear
amplifier, input ALC voltage (-4 ~ 0V) from
the linear amplifier.

(2ISEND
« An external unit controls the transceiver. When this
pin goes to ground, the transceiver transmits.
Input voltage (RX): 2.0to 200V
Input voltage (TX): -05to+08Y
Current flow: Maximum 20 mA
* The pin goes low when the transceiver transmits.
OQOutput voltage (TX): Less than 0.1V
Current flow: Maximum 200 mA

35mm(1/8inch)  (WALC

S

GND

>

(Z) SEND (VO)

When the SEND terminal controls an inductive load,
such as a relay, a counter-electromative force can
malfunction or damage the transceiver. To prevent
this, we recommend adding a switching diode, such
as a 1585133, on the load side of the circuit to absorb
the counter-electromotive force.

@DWhen the diode is added, a delay in relay
switching may occur. Be sure to check its
switching action before operating.

(0 Be sure to connect the Negative terminal of the
Power source for Relay to the [SEND/ALC] jack’s
GND terminal.

Example: [SEND/ALC] jack

To a non-lcom
linear amplifier

Switching diode

SEND oo
S fip=— 13
e e @ Relay
GND

Power source for Relay
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3 2 1
CHANGE HISTORY
Notes: VERSION DATE DESCRIPTION
- 11119/2022 | Original
1) Definition: n.c. means no connection F
2) TRS cable means Tip-Ring-Sleeve (stereo style)
Phototransistor
R1 Optocoupler J2
820 OHM ) Caoo .. RCASlyle
/\/\f ) e 6 \I'\.I?I?eanIC—;?JE Jack
r—— /71T T itti =
| . | - Qf o TS ], Use Cable W2 (RCA-RCA Cable to
| | 4 § 5 Connect to PA KEY Jack
B2 | CR2032 X 2 | 3 g at KXPA100 Amplifier)
CR2032|  gvpe — : 5 4
|__Eﬁ______J U1
Coin Cell Holder 4N28.M
Keystone 1092 D1 _| (Top View)
1N4148 —
W21 1 Cable, RCA male to RCA male right angle,
12 Inches
Use Cable W1 SLEEVE COM W1 Cable, TRS, 1/8" plug to TRS 1/8" male
b right angle plug, 36 Inches
(Stereo Style TRS-TRS TIP PTT U1 1 OPTO ISOLATOR, 4N2BM, Selected for
Cable ONLY) . — High {100) Current Transfer Ratio Specification
M, RING ™ . .
Connect to ALC (n.c.) 'wf;:"lé?”{;g R1| 1 |Resistor, 820 Ohms, 1/4W, 5%
SEND/ALC JBC!( at J1 Transmitting J2 | 1 |RCA Style Jack, Single Hole Chassis Mount
|C-705 Transceiver 1/8" Stereo (TRS)
Phone Jack J1| 1 [1/8" Phone Jack, TRS Contacts
D1| 1 |Diode, 1N4148, or Equlvalent
B2 | 2 |3 Volt Coln Cell Battery,
Type CR2032
B1| 1 |Dual Coin Cell Holder, Keystone
Model 1092 for CR2032 Cells
ITEMI QTY DESCRIPTION
K5PA Design Concepts
PTT OPTO ISOLATOR
- N . . , ___IC-705 TOKXPA100 .
Notice: 'Irhf)re is no implied warrslmty tr?at the information preselnt is flrele from error . - w}\z TAGE OO |M23 00-0067 iﬂ_ﬂ K5PA Des:gn Concepts
and the user of this information should validate it's accuracy and usage in their intended applications. ‘-1’1,19_2022 E e o N ber 2022
—= ovember
8 7 6 R 4 3 2 | 1




Design Notes Of Interest

1) The photo transistor, U1 (4N28M), was chosen for its high current transfer ratio (no less than 100)
specification and its electrical voltage and current parameters.

1) The current transfer ratio describes the ratio of input current going through the photodiode to the collector to emitter
current at the output transistor. The larger the ratio the less input current is required for a given output current capability.

2) Be aware of making substitutions to this part without fully analyzing the changes.

2) The 2 internal Lithium-ion batteries, CR2032, are contained inside a dual battery holder that is
Sﬁecified in the parts list. There is a small on/off slide switch in the holder that can be used to turn off
the battery voltage.

1) If cable W1 pugged into J1 is disconnected from the unit, no current can flow through the circuit
2) An on/off switch is not really needed.

3) The internal batteries were chosen to provide a 6-volt source to simplify the connections to the
interface box. The current drain from the battery during transmit is about 5 mA so the batteries
should last a long time, possibly over 100 hours of continuous FT8 transmissions.

1) You can measure their voltage by using a digital voltmeter across the tip to sleeve of the input TRS stereo connector. If
desirable, a separate voltage could be taken from the IC-705 power source to replace the internal battery.

2) Fora 12V source, replace the 820-ohm resistor with a 1800-ohm resistor that will keep the optical diode current about the
same.

4) The opto isolator, 2N28M, has an NPN transistor that is switched on and off with the internal optical
emitter diode.
1) The NPN transistor is selected to drive the KXPA100 amplifier input circuit that DOES NOT consist of a relay.

2) If this circuit is modified to drive a small relay, then a snubbing diode needs to be added across the coil (see the prior page
from the ICOM user manual).
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Bill of Materials

PTT OPTO

D ine 4 . ISOLATOR
Rrawmg 000-006 IC-705 TO
ev-- KXPA100
o Item | Extended
Item Part No. Part Description Mfgr Part No. Vendor URL of Vendor P/N Qty
Cost Cost
Dual Coin Cell Holder, Keystone Model 1092 Mouser
B1 4000-0067 or CR2032 Cells Keystone 1092 https://www.mouser.com P/N 534-1092-CC 1 $354| S 3.54
. . Mouser
B2 4000-0067  [3 Volt Coin Cell Battery, Type CR2032 Panasonic CR2032 P/N 658-CR2032 2 $048| S 096
https://www.mouser.com
. . . Mouser
D1 4000-0067 [Diode, 1N4148, or Equivalent Onsemi 1N4148 P/N 512-1N4148 1 $010]| $ 0.10
https://www.mouser.com
" Mouser
J1 4000-0067 [1/8" Phone Jack, TRS Contacts IAmphenol IACJS-MV35-3 P/N 523-ACJS-MV35-3 1 $ 1.07 [$ 1.07
https://www.mouser.com
. . . Mouser
12 4000-0067  [RCA Style Jack, Single Hole Chassis Mount ICUI Devices [RCJ-035 P/N 179-RCJ-035 1 $146| S 1.46
https://www.mouser.com
R1 4000-0067  [Resistor, 820 Ohms, 1/4W, 5% Ohmite (OK8215E-R52 Mouser P/N 588-OK8215E-R52 1 $013| $ 0.13
https://www.mouser.com
OPTO ISOLATOR, 4N28M, Selected for High . Mouser
u1 4000-0067 (100) Current Transfer Ratio Specification Onsemi (AN28M https://www.mouser.com P/N 512-4N28M ! 5045 §oomas
StarTech.com 3 ft. (0.9 m) 3.5mm Audio MU3MMSRA,
Cable - 3.5mm Slim Audio Cable - Right Angle Right Angle to
N MAZON LINK . g
wi 4000-0067 | Male/Male - Aux Cable (MU3MMSRA), StarTech Straight TRS Plugs fAmazon AMAZON LINK ! 5 5.95 T
Black on Ends
ICESS-167-1f RCA Right Angle to Straight Type Model #
W2 4000-0067 [Male to Male Preamp Jumpers Patch Cable, 2|CNCESS 167 Amazon JAMAZON LINK 1 $11.40 | $ 11.40
Pack (1 Foot)
Project Box, Plastic Enclosure, Black, .
R .. [2ulkit (for Qty
- 4000-0067  [80x50x26mm (3x2x1 inch LWH) O.D. (Zulkit, 5) Amazon lJAmazon 1 $6.99| S 6.99
IABS Plastic)
Quantity 1 Kits $ 32.05
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https://www.amazon.com/StarTech-com-3-5mm-Right-Angle-Stereo/dp/B004G7O1PI/ref=sr_1_1?crid=RHHV1MLPGHOE&keywords=1%2F8%22%2Bstereo%2Bcable&qid=1669297540&refinements=p_n_feature_browse-bin%3A23641607011%2Cp_n_feature_six_browse-bin%3A23483355011&rnid=23483341011&s=aht&sprefix=1%2F8%2B%2Bstereo%2Bcable%2Celectronics%2C98&sr=1-1&th=1
https://www.amazon.com/CESS-167-6i-Straight-Preamp-Jumpers-Inches/dp/B093PJ527N/ref=sr_1_4?keywords=rca%2Bmale%2Bto%2Bmale%2Bpatch%2Bcable&qid=1669299218&refinements=p_n_feature_browse-bin%3A23641607011%2Cp_n_feature_ten_browse-bin%3A23555327011&rnid=23555276011&s=tv&sr=1-4&th=1
https://www.amazon.com/Zulkit-Project-Plastic-Electrical-Junction/dp/B07Q14K8YT/ref=sr_1_6?crid=3HRVIO8QOMPYJ&keywords=Zulkit%2BProject%2Bbox&qid=1669206252&sprefix=zulkit%2Bproject%2Bbox%2Caps%2C84&sr=8-6&th=1

