Moving Away from RS232
for Digital Interfaces

Clint Hurd — KK7UQ




Where We Started

= 1990’s — Explosive growth of digital modes
with introduction of BPSK31

m Use PC Sound Card & Serial Port (or VOX)
for PTT

m Free Ham Software From a Variety of
Sources
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Where We Are

m Variety of Software sources

®m Full Featured Interfaces

m CAT

m FSK

m CVW

m In Addition to Sound Card Modes
m PC Without Serial Ports &

B PC Sound Card is used for PC related
functions, not ham interfacing
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Why Switch to USB from RS232?

This (almost) says it all ...

a typical computer spec in 2008

Ports, Slots, Chassis

Externally Accessible

YVideo: 1 DVI, VGA and 1 S-Video (with add-in PCIl-Express
LUSB: 6 Ports (2 Front, 4 Back) + 2 internal

Audio: Six back-panel connectors far line-in, line-out, micrg
headphonesimicrophone, integrated 7.1 channel sound
MNetwork: Integrated 10100 network interface

Expansion Slots

PCI: 2 Slots

PCle x1:1 Slot

PCle x16 {(Graphics): 1 Slots
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But there are other reasons to switch
to USB

s Much Simpler cabling
= One cable to the computer

® Repeatable PORT assignments

m Improved performance

B Quieter External Sound Cards

m Faster control functions
= Powered Supplied by the USB cable

m .ower cost
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Interface General Requirements

m Application software compatibility
m Multiple Operating System Support

m Support Sound Card Applications

® Provide Dedicated Sound Card Independent of
PC

m Support CW
m Support FSK RTTY

m CAT control for full spectrum of transceivers

MicroHAMS Digital Conference 2008




Application Software Drives Design

m Digipan = MMTTY
= DX4WIN = MMVARI
m Hamscope m WriteLog
m Ham Radio Deluxe = N1IMM

= DM780 ® WinPSK

m PSK Deluxe m WinWarbler
B MixW
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Port Addressing Model

Basic PORT Requirements

CAT Serial Port Tx/Rx to 115K Baud
PTT & CW Serial Port RTS & DTR

CW WinKey  Serial Port Tx/Rx

FSK RTTY Serial Port Tx at 45.45 Baud

Additional PORT Product Features
m Aux RS232 Serial Port RS232 DCE

m Interface Config  Serial Port Tx/Rx
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CAT PORT

m Serial Data Port to 115K Baud

m Support a wide variety of transceiver makes
and models

s Half Duplex - ICOM, YAESU

= RS232 - ELECRAFT, KENWOOD, TEN TEC,
YAESU

x TTL - KENWOOD, YAESU
m Inverted TTL - KENWOOD
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COM Port Addressing

m Some Applications Are limited to
COM1 - COMS

® May require re-assignment of PORT addresses
to fit within the limitation

m Others can use full 255 range of PORT
addressing
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USB Interface Software Centric
Proprietary Control Channel

---- Software --

Physical USB
Connection USB Buffer

USB
Drivers

Processor

USB Controller

Rig
Control

Single
Multiplexed
DAF‘

£
D

Application Transceiver
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USB Interface Software Centric
Generalized

---- Software --

Physical USB
Connection USB Buffer

USB
Drivers

USB Controller

Processor

Audio Rig
D/A Control

A
o)
c
[
(1)
-

CAT
PTT

Cw

Virtual

2
Ports P

TXAudi

Rx Audi

T X Audip

Rx Audip

Application Transceiver
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USB Interface Hardware Centric
Generalized

---- Software -- _
Physical USB

Connection

USB Hub

USB

Drivers USB UARTs

LISR Cantrollar
- Wit WWVITITWT Vil

Rig
Control

g g m

=

h O

Rx Audip
X Audip

Rx Audio
[X Audio

Application Transceiver
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Trade Off Considerations

Ordered by priority SW Hdwr
Model Model

m Time to Market

® Support Costs

m Design Strengths

® Manufacturing Costs

MicroHAMS Digital Conference 2008




Case Study — Navigator Interface
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Requirements - USB

m Single USB Connection
m Integrated 4 Channel Hub
m Power sequencing controlled by hub control

m Power requitements consistent with 4 port
hub

m Typical 160 ma.

® No additional power required from transceiver
or wall wart supply
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Requirements — Audio

B USB Audio Codec — 16 bit stereo
m Uses standard AC97 drivers
m TI / Burr Brown — PCM2904/6

m Transformer isolated audio input / output
® One output channel

= One output to transceiver

® One output used for audio monitor
m Two input channel — Main and Sub receivers
m Potentiometer controls for audio

= Audio 100 Hz to 5 Khz, 100 dB dynamic
range
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Requirements — Operating Modes

= All popular sound card modes

m RTTY
= FSK using integrated FSK Controller
= True 45.45 Baud

m CW using the KIEL WinKeyer2
m Keyboard & Paddle or Straight key
m Speed controlled by front panel pot

® Supports transceiver and linear amp
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Other Requirements

B Hardware PTT control
® Audio monitor built in to interface

® Sound card modes
m FSK
m C\W

m CAT - supports all popular transceivers
= Half duplex — (ICOM CI-V)
® Full duplex - RS232
® Full duplex TTL
® Full duplex TTL Reverse
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More requirements

m Auxiliary RS233 Port provided for general
ham use

m Packet controller
® Antenna rotator

m Interface physical options software
controlled

= No jumpers to set

B Iransceiver variations handled within the
cable
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USB

Conn
VBUS
el Channel USB Hub Controller
USB Audio Dual USB UART Dual USB UART Dual USB UART
Stereo Codec
Port A Port B Port A Port B Port B Port A
| | ]
SPKR
A Audio Filters CAT ||PTT CUW WinKey || FSK & Config Aux
DCD Rs232
Monitor & AMPS Control|[Control Control Controller Port
7
& ol olo o
LVL LVL | LyL JLvL WPM
Transformers
Rig [nterface Connector Eﬁ%z Paddle DCE
DB25S Cann Conn DBSP

Navigator Block Diagram




USB Building Blocks

m Hub Control — Atmel 43301
m 4 Port Hub
® Power Sequencing Control

B Mic2025 Power Control

m Port Devices — FITDI F12232C
m Two COM Ports per Hub channel

= Supports UART or High Speed Parallel Buffer
Mode

m Drivers for XP, Vista, Linux, Mac
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USB Building Blocks

m TI PCM2904/6 USB Audio Codec
m Stereo 16 bit Codec
= AC97 Compliant

m Single voltage device

= Supports sampling rates to 48,000 samples/sec

MicroHAMS Digital Conference 2008




Other Building Blocks

m PIC 16E870
m FSK Controller

® Interface Configuration Controller

m PIC 16F688

= WinKey Controller
= Supplied Pre-Programmed by KIEL
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Challenges

m Single 5V power source
= Noisy, limits audio output to 1.5v rms

® Shutdown, power off voltages vary from one
computer to another

m FCC Part 15 Compliance
B USB Related Radiated Noise
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Challenges

= Some Application Software is limited to
COM port addresses COM1 — COMS Only

m Installation requires user to reconfigure other
devices to avoid conflicts
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ICOM Control Cable

Mates with

navigator s | N@vigator Control Cable

DB25P

th 1
(T +— Length 1m — R 3.5mm (138"

EARD | F S— (‘ﬁjﬁ\\) Dﬂ_ts:mp RTTY FSK RTTY

6.3mm (1/4")

KEY CW KEY
Ri Aud Ch2
C tt

AT In ttl R 3.5mm(1/:8")

ClVin .| - W S CAT (CI-V)
21

I

CAT Out 232- o710
CATI(')'U%%ZI' c t shield/drain wire of cabl /&UB\
EIA\:I: In“ttl. B 732 onnect shield/drain wire of cable e 5
DGN .

B,
s
19 o
=0

0 to sleeve of connector
24 DATA

DGND Chi —
l}))(( llll((f h :l — — . Socket

AGND 1

PTT, AUDIO

e | — 1 DATAIN
DATA 2 GND
6PINMINILDIN 3 PTT
Plug 4 DATA OUT
5 AF
Dig“ﬂl Ground ) . 6 SOL
Analog Ground o Indicates No Connection

Note: Connectors Shown Viewed from Solder Side

IC-706MKIIG, IC-703, IC-7000 (using data socket)
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Elecraft K3 Control Cable

Mates with
Navigator J4
"Transceiver”

Navigator Control Cable

= Length 1rm—

o,
ra

15 An D Sub
HIgh Density - Male Fins

SQUELCH
ne

=
I— _0‘000

. 6.3mm Sterso (147}

i [T

R: 2ud Ch2

DB3P
Male Plug

RS232

CAT Qut -
CAT n -
DGHD

DGHD

Rz Aud Chi
T:aud

AGND

[—

3.5mm Sterso (18™")

1 =

—J
3.5mm Sterso (18")

-

I Ero

Analog Ground
Digital Ground

Signal

No Connection

Note: Connectors shown viewed from Solder Side

ACC
1 FSKIN

KEY

RS232
NC
RXD (K3 OUT)
THD (K3 IN)
NC
GND
NC
NC
NC
NC
LINE-OUT
R4 fudio

LINE-IN
T dudio

FSK RTTY
CW Key

CAT (RS232)

RX AUDIO
TX AUDIO

Elecraft K3

Drawing RewvA - Release 11/14/2007
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Control Cable

Mates with
Navigator J4

DB25P

FSK oc-

RTTY
1 RXOUT
2 PTT

-
R

FSK pu
Keyer DIT-
Keyer DAH-
5V Qut

PTT ttl

ooooo

RTTY 3 GND
4 SHIFT

6.3mm (14") KEY

CW oc-
PTT oc-

SQUELCH
12V Out
Rx Aud Ch2

CATInttl
CIVin

nc

CIV out

CIV pu

CAT Out 232-
CAT In 232-

NC
SO
Sl
NC
GND

CAT Out tti-
CAT In ttl-

NC

DGND
DGND

NC

Rx Aud Ch1

NC

TxAud

OCONOONEWN-=

oloaBRm
N N N

AGND

NC

AFOUT

PACKET
PACKET 1 Tx Aud
2 GND
3 PTT
4 NC
5 SQL

FTDX 9000D, FTDX-9000MP, FTDX-9000Contest

Note: All Connectors Shown Viewed From Solder Side of Connector
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Ten Tec Omni VI Control Cable

Mates with
Navigator J4

DB25P

FSK oc-

Ten Tec Omni VI

FSK pu
CWPTT-
CWPTTRet
nc

PTT ttl

CwW oc-

PTT oc-
SQUELCH
nc

Rx Aud Ch2
CAT In ttl
CIVin

nc

CIV out

CIV pu

CAT Out 232-
CAT In 232-
CAT Out ttl-

CAT In ttl-
DGND

4

ki

2

ﬁl

I

0

"R

T

=

real PTT

Jack

3.5mm (1/8")
' = [RF> Serial Port

I

DGND
Rx Aud Ch1
T Aud

e
&l
[

AGND

‘ﬁ

\Q?T?O?T?T?T?T?T?T?T?T?T?O/

A= Audio Out (Rig)

ReAl=  Audio In (Rig)

Note: DB25P Connector Shown Yiewed from Solder Side

MicroHAMS Digital Conference 2008

FSK RTTY

CW KEY
PTT
CAT (CI-V)

TX AUDIO
RX AUDIO




YAESU Control Cable

Mates with
Navigator J4

DB25P

Navigator Control Cable

— Length Tm —| 3.5mm (1/8")

nc
Rx_Aud Ch2
T.In ttl

I
C%‘T?uigﬂ-

| -
EA*dutttZI-
CAT In ttl-
DGND
DGND
l}x ug Chi
X Aud
AGND

N JZ / N\ JZ
15

CAT

8 PIN MINI-DIN

8 Conductor, shielded cable

S

st
rd hY

KEY

CAT Socket
1 +13.8V NC

&} ]
1|
|

S 4

Insulate end of wire connecting
to Pin 1 with shrink tubing

A HRES Hﬂ il

et N LN

J,
b
{
~—Z—]} h —

6 Conductor, shielded cable

oIndicates No Connection
D = 1N4148 DIODE

DATA
6 PIN MINI-DIN

Note: Connectors Shown Viewed from Solder Side

TXGND NC
GND

BAND DATA NC
RESET NC
TXINHNC

DATA
Socket

1 DATAIN
2 GND

3 PTT

4 DATA OUT
5 AF

6 SOL

FT-100, FT-817, FT-857, FT897
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References

m Digital Radio KIK7UQ).com
m Rig Cabling www.USInterface.com
B DM780 www.hrd.ham-tadio.ch

B MixW www.mixw.net

E MMTTY

m mmhamsoft.amateur-radio.ca/mmtty/
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Some USB Interface Suppliers

m Black Cat www.blackcatsystems.com

m ME] www.mfj.com

B microHAM  www.microham.com

m Navigator www.USInterface.com

m Signal [Link  www.tigertronics.com

m RigBlaster www.westmountainradio.com

m Rigkxpert WWW.tIgEeXpert.com
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