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Revision History and Disclaimer

Revision History

Revision Date Comments

1.0 05/05/2013 Initial draft by Norberto Collado

The purpose of this document is to “SUPPORT” those who still use these great Heathkit
machines and to preserve the information of those who made a difference.

Another purpose of this document is to allow the surviving classic computers to continue to
function. Without the proper software support, the hardware cannot be seen in action, and a
piece of our digital history is lost. | have not included any material in this document which |
believe has current commercial value. Most of the material in this document is the intellectual
property of other companies or individuals. However many of the companies are no longer in
existence, and | do not have current contact information to obtained permission to include
them.

Please don't use any of this material for any purpose other than personal hobby/interest
without checking with the owner of the material.

Thank you for your understanding and consideration.
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Introduction

This document provides an overview on the H8-USB controller board assembly design by
Norberto Collado for the Heathkit H8 Computer.

H8-USB Controller

The H8-USB controller contains the FT245R which is a USB to parallel FIFO interface and the
VDIP1 Vinculum VNC1L device which supports two USB host ports. The FT245 USB interface
connects to your Windows or Linux workstation for H8D images or file transfers. The VDIP1
controller allows the transfer of files between the PC and the H8 by using a USB flash media
device.

The H8-USB controller is operable at any CPU speed up to 4 MHz and it mounts inside the H8
computer cabinet.
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H8-USB Port I/O Configuration

The following is a table summary of the controller ports configuration.

CONTROLLER CARD

H8-PORT

USB

BOH (260Q)

H8-USB Jumper Configuration

() USB2 Disabled (solder a bare wire across pin 2 and 3 as shown below)

() USB1 Enabled (solder a three pin header as shown, and insert a jumper between pins 1 and

2))

5/15/2013 10:39:06 PM
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() Solder a two pin header for /INT5 as shown below. This jumper is to support ZMP
communications utility under CP/M with interrupts. For support email:  Kenneth L. Owen
tx836519@bellsouth.net or check website; http://koyado.com/Heathkit/H-8 USB.html

DATA IN  /INTS

:

() Solder a three pin header (JP2) and insert Jumper across between VCCIO and H8 +5V as
shown (VCCIO gets power from the H8 power rail).

e
P2 vecio

* Ho 5V
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() If using the 74LS688 1/0O decoder, then solder a two pin header (JP1) and insert a jumper.
Also solder a 10K BUSSED resistor pack (RP2) for proper operation.

Note: If using the 74LS682 decoder as shown below, then do not solder JP1 and the RP2 resistor
pack.

RP2 - BUSSED

O
O
O
O
O
O
et

L) £

O
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() Solder an 8-position DIP switch as shown and set port address to 260Q.

PORT 260Q:
SW1=A7=0N
SW2 = A6 = OFF

SW3 =A5=0N
SW4 = A4 =0N
SW5 = A3 = OFF

SW6 = Al = OFF
SW7 = Al =0FF
SW7 = A0 = OFF

(2)
(0) (2+0) =2

(4)
(2) (4+2+0) =6
(0)

(0)
(0)
(0) (0+0) =0(Q)

5/15/2013 10:39:06 PM

Page |



BUSSED

'
N
Q-
O

() Warning: ONLY if using the H8-USB with a PC power supply, then solder a two pin header

at JP6 and JP7 locations and insert a jumper for each location. Otherwise ignore this step to
avoid damaging the board.
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() Solder a three pin header at JP5 location if using the FT245 surface mount part. Insert a
jumper between VCCIO and H8 +5V header. Otherwise ignore this step.

5/15/2013 10:39:06 PM Page |
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() VDIP1 FIFO jumper settings. J3 and J4 jumpers configuration for FIFO mode. Set J4 — Jumper

across pins 2-3 (Ground), Set J3 — Jumper across pins 1-2 (High) as shown below.

AD6 13
AD7
ACO
AC1
AC2
GND
AC3

ACS

3V3 2

%
4
)

N

o
_E
g
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ADS
AD4
AD3
AD2
AD1

GND
ADO
UiM
U1iP
LD2
LD1

5Vo

Two three way jumper pin headers are provided to allow for simple configuration of the IO on data and
control bus pins of the VDIP1. This is done by a combination of pulling up or pulling down the VNCIL
ACBUSS (pin 46) and ACBUSG (pin 47). The relevant portion of the VDIP1 module schematic is shown in

Figure 3.2

VNC1L-1A

ACBUSS

ACBUSE

46

47

[ 47K

]4?k

3V3

—
s

Figure 3.2 = VDIP1 On-Board Jumper Pin Configuration.

G

\V4

(-
e

ND

ACBUS6 ACBUSS I/0 Mode
(VNCIL pin 47) (VNCI1L pin 46)

Pull-Up Pull=Up Serial UART

Pull-Up Pull-Diowr SPI

Full-Down Pull-Up Farallel FIFO
Pull-Down Pull=-Down Serial UART

Table 3.2 - VDIP1 Port Selection Jumper Pins

Page |
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H8-USB Interface Register Definition

The bit definition for each register is described below:

HEX Octal
Address Address Register Operation

0xBO 260Q FT245 Controller Read and Write

0xB1 261Q VDIP1 Controller Read and Write

0xB2 262Q Status Read Only

Status Input Address (0x262Q)

bit 7 SPARE - high level

bit 6 SPARE - high level

bit 5 SPARE - high level

bit 4 SPARE - high level
VDIP1 RXE# - When "low", do not read data from the FIFO. When "high", there is

bit 3 data available in the FIFO which can be read by strobing RD# low, then high again.
VDIP1 TXE# - When "low", do not write data into the FIFO. When "high", data can

bit 2 be written into the FIFO by strobing WR high, then low.
FT245 RXE# - When "low", do not read data from the FIFO. When "high", there is
data available in the FIFO which can be read by strobing RD# low, then high again.

bit 1 During reset this signal pin is tri-state.
FT245 TXE# - When "low", do not write data into the FIFO. When "high", data can
be written into the FIFO by strobing WR high, then low. During reset this signal pin
is tri-state.

LED's Status

When "OFF", do not read data from the FIFO. When "ON", there is data available
VDIP1 RXE# | in the FIFO which can be read.

When "OFF", do not write data into the FIFO. When "ON", data can be written
VDIP1 TXE# | into the FIFO.

When "OFF", do not read data from the FIFO. When "ON", there is data available
FT245 RXE# | in the FIFO which can be read.

When "OFF", do not write data into the FIFO. When "ON", data can be written
FT245 TXE# | into the FIFO.
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H8-USB Board Assembly

1. Install all 0.01uF caps.

2. Install 47pf caps at location C15 & C16
3. Install C1, C2, C4, C4 and C6 - 2.2uF caps (observed polarity).

Polarity band showing
the negative lead

Negative Lead: Shorter

PR ©

Positive Lead: Longer

4. Install Green LED’s — LED1, LED2, LED3, LED4, LED5, and LED6 (observed polarity).

ANODE ,f' 7 CATHODE

N -
+ - + - +

/]
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Resistor Band Color Reference

Color Band 1 Band 2 Mulrtiplier Tolerance
xl not used

1 1 x 10 not used

2 P x 100 not used
Orange 3 3 x 1000 = 1K not used
Yellow 4 4 x 10000 = 10K not used

5 5 x 100000 = 100K not used

6 6 x 100000 not use
Violet 7 7 not used not used
Gay 8 8 metwed  aotwed
White 9 9 not used not used
Gold not used not used divide by 10 +5%
Silver not used not used divide by 100 +10%
None not used not used not used +20%

5. Install D1 — 1N914 diode.

Tvpical Diodes

—

banded end non-banded end

—{

6. Install R2, R6, R7, R8, R12, and R13 — 330 OHMS resistors.
7. Install R1, R19, R10, R14 — 1K OHMS resistors.
8. Install R5 — 10K OHMS resistor.
9. Install FB1 — Ferrite Bead.

10. Install RP1, RP2 AND RP3 10K BUSSED 10 pin resistor. Pin 1 is labeled.
11. Install CONN1 USB-2

12. Install all 14 pin IC sockets.

13. Install all 20 pin sockets.

14. Install two 3 pin headers (JP2, USB1).

15. Install DIP-SWITCH

16. Install 25 PIN MB Connectors (P1,P2)

17. Install U13 — 74LS74 IC.

18. Install U3, U4, U25 — 74LS04 IC.

19. Install U26 — GAL-USB1 IC.

5/15/2013 10:39:06 PM Page |
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20. Install U20, U36, U35 — 74LS540 IC.
21. Install U1 — 7415682 IC.

H8-USB Installing +5V Regulators

1. Install the two 7805 +5V regulators as shown below.
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H8-USB Do not Install the following components

1. There are some components that are used for development purposes and do not install them as

shown below.

5/15/2013 10:39:06 PM Page |
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H8-USB Installing the VDIP1 Controller

1. Solder a 24 pin machined tooled low profile socket. This is an important requirement because
the VDIP1 controller uses the male SIP header.
' o

H8—-USB Controll

000000000000
000000000000

Norberto \ Ivelisse Collado @ copyright 2013

..-' ® 2

\

&

2. Insert VDIP1 controller and secure controller with a tied-wrap.

5/15/2013 10:39:06 PM Page |

18



3.

HB-U. CONTROLLER " st by

© 9

N7,
.

%

S S

s ]

©
AR~ AAR

-

15R Break
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H8-USB Installing the FT245 breakout Controller

1. The FT245 breakout board comes with no header pins installed. Please follow the steps as
indicated for correct placement.

(®)
(®)
(®)
O
(®)

-
%
1B
O
]
v
b
@
=
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2. Insert the 1x9 male machined pin headers. The header can only be inserted in one direction to
mate properly with the female SIP. Do not solder the header to the FT245.

.mv""s!'ﬂ‘:‘,

3. Insert the female SIP header to ensure that we have the correct orientation. Do not solder the
header to the FT245.

5/15/2013 10:39:06 PM Page |
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Insert 1x9 machined pin header and female SIP header on both sides of the FT245 board. Do not

4.

solder side two yet!

VOO0

m

f

P‘ |

Place FT245 board on top of the 1x9 machined pin headers.

5.

Page |
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6. While pushing down on the board, solder the 1x9 male pin headers from the top of the board.

|

-
-
-
-
-
-
-
-
-

g

wis
T
.l.l"l'l.llll\_,

1.
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7. Now solder side 2 of the 1x9 pins and then add two tied-wraps’ to keep board in place.

5/15/2013 10:39:06 PM Page |
25



8. Thereis a solder bridge on the FT245 that we need to remove.
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10. Attached and secure USB cable as shown. Keep USB cable perpendicular to the H8-USB board to

avoid stressing the FT245 USB female connector.

H8-U. CONTROLLER

C"""""‘)
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H8-USB Testing the VDIP1 Controller with Glenn HDOS

Utilities

1. Download VTALK.ABS utility from the following website by Glenn Roberts;
http://koyado.com/Heathkit/H-8 USB.html

Insert a FAT32 formatted USB flash device into the VDIP1 controller.

From the HDOS prompt type VTALK.ABS

Type Control-C to exit the VTALK utility.
That completes the test of the VDIP1 controller.

oV .k wnN

Email: Glenn Roberts glenn.f.roberts@gmail.com

5/15/2013 10:39:06 PM

Press the enter key to get the VDP1 prompt. Type DIR to display USB contents.
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Fe COM3 - PuTTY
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VDIR:

- .
R 20 . 2 W

VGET:

|
2 on v I - ==

TXT 63 3715713 9:38 PM

~
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VPUT:

- .y
8 con o A
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H8-USB Testing the FT245 Controller with Windows

1. Download from the ftdichip web site the Windows driver for the FT245 controller;
http://www.ftdichip.com/FTDrivers.htm

2. Insert FT245 USB cable into the Windows PC.
3. Open the Device Manager to find the port number. In my case is COMS.

' Computer
File Action View Help
el 2B HE & 2 &S
;{l Computer Management (Local|| a2 norby-PC Actions
a [["} Systemn Tools - & Acronis Devices Device Ma
[ @ Task Scheduler 1> -yM Computer
More Actio

[ g Event Viewer
[> @l Shared Folders
i % Local Users and Groups
3 @ Performance
=4 Device Manager
a 25 Storage
=f Disk Management

> ::J¢ Services and Applications

I» = Disk drives
> --‘a'] Display adapters
b iy DVD/CD-ROM drives
\_j{ Floppy disk drives
> \:;I“il Floppy drive controllers
[ \':ﬁ Human Interface Devices
> IDE ATASATAPI controllers
- ﬁ IEEE 1394 Bus host controllers
4 % Imaging devices
.25 Brother MFC-JGT10DW LAN
|» 2= Keyboards
b ﬂ Mice and other pointing devices
- Menitors
- &Y Network adapters
- Bl Portable Devices
4.7 Ports (COM & LPT)
f? Communications Port (COMI)
L.TZ¥ USE Serial Port (COMS)
3 n Processors
%/ Seund, video and game controllers

-8 System devices
- i Universal Serial Bus controllers
1> Qé; WSD Print Provider

5/15/2013 10:39:06 PM

USE Serial Port (COMBS) Propertie:

General |Port Settings | Driver I Deﬂallsl

USE Seral Port (COMB)

L
Device type: Ports (COM & LPT)
Manufacturer: FTDI

Location: on IUSE Senal Converter

Device status

This device is working property.



http://www.ftdichip.com/FTDrivers.htm

5. Open Putty and configured it for COMS8 (in my case) as shown below. The baud rate does not
matter anymore because we are doing FIFO data transfers. COOL!

&% PuTTY Configuratio

Category:

= Sgassiun

= Terminal
- Keyboard
- Bell
- Feagtures
= Window
- Appearance

- Behaviour
- Translation
- Selection
- Colours
[=- Connection
- Data
- Proxy
. Telnet

- Rlogin
+-55H

Basic options for your PuTTY session

Specify the destination you want to connect to
Seral line Speed
Coms 521600

Connection type:
(T)Raw () Telnet ) Rlogin ) SSH @) Serial

Load, save or delete a stored session

Saved Sessions

Ha-USB

Default Settings
Ha
HE-TELNET

H3-USB

Close window on exit:
(1 Always () Mever @ Only on clean ext

6. Reset the H8 computer. Here is where the power of the H8 front panel comes to life.
7. Onthe H8 press, MEM and type 000 260

5/15/2013 10:39:06 PM

Page |

33



8. On putty type the letter “A”, nothing will be displayed.

8 o « it

|

9. Onthe H8, press the “IN” key (5) and the display on the H8 will display 101 260 XXX

' RUN
. ;)\NR
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10. Press the “OUT” key (6) on the H8 front panel and the putty application should display the
character “A”. How about that for the H8 without the need to set up any baud rate.

B o~ I
| .

11. That completes the test of the FT245 controller. ©

Note: if the above test fails that could mean that the Port address (260Q) is not
set properly. Please review SW1 settings. Also it could be that a component was
placed backwards (not all the components are facing the same direction). Finally
re-flow side 2 of the board to ensure that everything is soldered properly.
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H8-USB FT245 Utilities by Dan Emrick

The following website contains a link to the FT245 utilities by Dan Emrick.

http://koyado.com/Heathkit/H-8 USB.html

Email: Dan Emrick dsemrick@verizon.net

5/15/2013 10:39:06 PM
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H8-USB Installing H8 backplane Key pin

This is the most important and simple operation that we need to do in order to avoid burning out the H8
motherboard diodes when the board is inserted and it is off by one pin.

Using Super Glue attached a SHORT BLOCK as shown below;

= O
T o
O o
L. ®
T m
sl |
O X
= >

SERRRREREREY BN AR
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H8-USB FT245 Surface Mount Circuit

1. If soldering the FT245 surface mount part; then do not install the FT245 Breakout board.
Instead install the following components to support the FT245 soldered part;
CONN2 USB_A, R15, R16, C20, C19, C18, FB2, R17, JP5, C18 & C21.

3. Use aright angle USB cable to be able to close theH8 chassis.

TG )
ot (X

o1 [CTET
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H8-USB TIED-WRAPS

s
e
‘“
.-
‘-
.
o

S~

PO
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H8-USB Board Fully Assembled by Norberto Collado

- FT245R
H8-  CONTROLLER o e
7
fo®@ © =0 o= >@
g @ o Q OLuF =
POWER } cisuie o 5| I
: ) : i IITCZ:Du
-L-p{.x-' é : ‘ ::l.: : g
7t [OTY 0000 = 4 ;: e &
) A s
L01uf [OC18 O ' > iy - -
Q1 oy
7 Q10 % TRy

=

o

a

2| =

= =2
1

-~

o

a

]

SRS SSe

e

5/15/2013 10:39:06 PM Page |

40



H8-USB Fully Operational
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