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..
INTRODUCTION

This specification describes the physical DMA controller (PDMAC) with a
bidirectional FIFO used in a hard disk controller board. The PDMAC is a 48
pin chip that has two basic functions. The first is to determine if one or
more words are ready to be transferred to the Z860¢ bus or be read fram the
28000 memory. The second function is to provide bufferring between the
Z800@ and the hard disk and do byte to word funneling.

The first function requires that the Z8@0@@ control signals be generated
that adhere to the 280060 timing diagrams for a 6MHz part. This will ensure
that all setup and hold parameters for 200ns dynamic RAMs will not be
violated. - »

The second function requirés that when data is to be transferred from
the Z809@ to the disk that there is no gap in the flow of data to or from
the disk. To do this a minimum of 4usecs of data must be in the FIFO or
there must be 4usecs of space available in the FIFQ. This requirement
implicitly relies on the use of bhalf full signal (or half empyt). Bus
request will be based on the level of th half full signal.
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PIN DESCRIPTION

i

Ping Pin—Mmmé‘l Function

VSs ground.

vss grownd.

vee S5V +-5%

2800@ EXPANSION BUS INTERFACE

AD@ - AD1S These are the bi-directional data lines on the
28000 multi-plexed address/data bus.

MREQ This is an active low output signal indicating
that a valid address is on the address bus and
that a memory access is reguested. This signal
becomes valid during Tl and is released at the
end of T3

{ WAIT This is an active low input signal that is sampled
during T2 and Twa to detemine if a clock cycle is
to be inserted in the memory transfer. It is
ignored at all other times.

CLK This is the inverted system clock input. It is a
6Mhz square wave with a 50@% duty cycle.

BUSACK This is the bus acknowledge input that is daisy

i (BAI) chained fram the next higher priority device.

BAO This output is low if BUSACK is low and the

10/6 (c.cv\'wb!se‘ )

VI
IEI
IACK

IEO

PDMAC is not requesting the bus.

This is an input pin, when I0/6 and DS are both
low then IREQ is set low.

This is an open drain output signal that is
pull low when PCSS latches in state '1111¢111'
on BD7 - BD@.

This is an active high input pin, a high on IEI"
allows the PDMAC to place a vector on AD7 - AD@ if
VI, IACK and DS are all low.

This interrupt ackmowledge input signal combined
with DS and IEI place and interrupt vector on
AD7 - ADO.

This is an active low output pin, whenever IEI is
low and VI is low and will cancel a low signal on
this pin.
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PIN DESCRIPTION (cont.)

Pin# Pin-Name

Function

This is an open drain output signal that is pulled

This is an active low output signal that indicates
that data is valid on the data bus for a write or

e

manory devices are to turn their bus drivers on

This is the clock output for incrementing the address

ADDRESS LATCH INTERFACE

- This is an active low output that enables the

address and data bus drivers when the disk con-

This is the output pin to enable address latch to load

in 8 bit of low order address fram B Bus.

This is the output rise pin to enable address latch

to load in 8 bit of high order address fram B Bus,

This is the output pin to enable address latch to load

in 8 bit of high order address fram B Bus.

A low on this signal will clear the FIFO and clear any

HARD DISK CONTROLLER INTERFACE

DMA cycle in progress and clear the ERROR flag.

The rising edge of this signal clecks in the state

The state that is loaded in
is detemines the function implemented when PCSD.

The falling edge of PCSD indicates that either valid

data is on BD7 - BD@ or that data is to be placed on
The source is determined fraom the previous

state latched in by PCSS.

This signal is set low by 1I0/6 and DS and is cleared
when state '1111 1611' is latched in by PCSS.
This is an open drain output.

This is the bi-directional byte wide data that is

transferred from or to the disk controller

BUSREQ
low to request the bus
DS
CLKADR
DMAEN
troller has the bus
LD@
D1
D2
RESET
PCSS
placed on BD7 - BDA@.
is active (low).
PCSD
IREQ
BD@ - BD7
COMMODORE

=P |
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B
PDMAC FUNCTIONALITY

The hard disk board consists of three parts; (1) controller section,

(2) PDMAC, (3) address latches. Before any DMA operation begins, controller
will send a command to PDMAC which will then send the control signal to
latch the address fram controller to address latch, and the FIFO will be
cleared unless a clear pulse is generated by the /R.Reset line going low.
This line also sets the DMA logi¢ in an idle state. It also clears the
/ERROR line. l
C.oTNMAN(
. The Single Step px¥Se is used to transfer 1 word to or from the Z8004a.
This line must be set before -the Start line is activated. © -

The two signals /WRITETD and /READED are used to control the direction
of data transfer. If /WRITETD is low then DIR is set high indicating that
data is to be transferred from the 28000 to the disk.

()uu'#M»i

Once the external latches have been set up a start ppise can be issued
which will initiate the /BUSREQ cycle and control transfer of data to the
FIFO. A /Start pulse will clear DMADONE. :
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DMA on tbe Z8@06 Expansion Bus

The 2800@. DMA is divided into 3 parts. The first is acquiring the bus,
the second is being bus master and the third is releasing the bus.

1) Acquiring the Z808@ Bus

The 2800¢ has two signals used for releasing the bus to other bus
masters. They are MBUSREQ and /BAI. The signal MBUSREQ is pulled low by
any device that can be a bus master but only if its respective /BAI signal
is high. The /BAI is a diasy chained signal that propagates from the
highest priority device to the lowest priority device. However since /BAI
must be high for a device to pull bus request low it is possible for a low
priority device to grab and nold the bus fram all other devices. Therefore,
although 4usecs is required to grab the bus from the CPU there is no maximum
time limit if another device has hold of the bus. Under this constraint a
FIFO equal to the size of a sector would be the design goal. This however
places the disk controller on the bus for a minimum of 128 usecs for a
single sector transfer. (Multiple sector transfers would hold the bus for
upto 150usecs before the buffer would be empty.) A smaller buffer would
permit other devices to share the bus at all times requiring only léusecs at
most for a 64 byte deep FIFO. On the average the disk controller would
require the bus Jusecs once every 58usecs. This amounts to a 16% overhead v
for the cpu. This also permits the cpu to service interrupts, such as RS - . ..
232 ports, with no loss of data. ‘ -

2) Being Bus Master

Once the bus has been granted by the /BAI - /BAO daisy chain to the
requesting device, actual data transfer can begin. In this case only three _.
signals need to be generated to transfer data. These are /MREQ, /DS and

> R/W. The first two indicate the presence of a valid address to memory and
the second indicates that either data is valid on the bus or that memory is
to drive the data bus. These two lines are decoded to generate /RAS and
; /CAS for Drams. It is important that the setup and hold times for row
. address and colum address be adhered to.

9

3) Releasing the Bus

At the end of the DMA transfer /BUSREQ is released and /BAO is driven
low if MBUSREQ is low. Once MBUSREQ is released a minimum of two clock
cycles will occur before the cpu drives /BAI high.

|TITLE

COMMODORE 8716 DMA ON THE 28000
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POMAC TO DISK

CONTROLLER INTERFACE

Interfacf_r’)é to the DMA controller from the disk controller side

is via the eight bit data bus (BD®@

- BD7) arnd two control lines

(/PCSS and /PCSD). The control line /PCSS latches the contents of

BD7 - BD@ to be used to do one of
by the value on BD7 - BDG. \
BD7 BD6 BDS BD4 BD3 BD2 BD1 BD@
i 1 1 1 1 i A
'{\s\*s
1 1 1 1 1 1 @ 1}
Y5
1 1 1 1 1 1 1 @

~ '\"n:j

i L 32 L € 1 1 4

1 11 ¢ 1 1 1 1

the following functions detemine
.nm ing 2dae F pess
Function 4 fn 33 -.—?

ID2 is set low LDZ is set high on the

faﬂlng edge of/ /PCSD. Tha BD"(M\TM\V, ta DIR o RO
IDl is set low LDl is set hlgh on the (BD1F:wr

falling edge of//PCSD. woT=] e

LD@ is set lowX LD@ is set high on the

faNing edge of /PCSD and the DMA logic

is enabled on the rising edge of LD@.

This state will either output data fram

the FIFO onto BD7 - BD@ on the falling

edge of /PCSD or shift a byte into the

FIFO. The direction is determined by

BD7 on the rising edge of LD2.

1f BD7 was clocked in high then the

output of the FIFO is driven onto

BD7 - BDd.

On the falling edge of /PCSD internal -

status will be driven onto BD7 - BDY '

as follows:

BD7 - This will reflect the state of

DMADCNE. It is low until the end of

either a word transfer in the single .

step mode or until 256 words have been ]

transfered (one sector). ,

BD6 - BYTERDY: this signal is high when

a BYTE is ready in the FIFO to be read

fran or write to the B Bus.

BD5 - ERROR: this signal is low if a

BYTE is not available in the FIFO and

a BYTE transfer is requested.

1 ¢ ¢ 1 1 1 1 1

1 1 1 1
1 1 1 Ap

g 1 1 1 1 1 1 1

-

— — —_— —

BD4 - BD@ - reserved. Nl
g W

This state will force IREQ to a high {:‘" il
s

impedance state. (IREQ is open drain.)

This will force the line VI to ground ™
Single.Step- This will allow the DMA Mt«\wd
section to transfer one word. (T L?'“"“‘W T
Reset - this will clear the FIFO and \ s L2 >, L7
=l the directlon of transLi_:r:‘ (o wo LoY >

)
M’m/ \H:ﬁ*——v:z: et J‘W‘j‘

e du RS _ Yl f-CWN
5 S (e ‘
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* to from the FIFO). If an error condition occurs then MBUSREQ can be reset’

S0 Y'\\:l'si -

KEY SI DESCRIPTION

/BUSREQ:.-'_T /BUSREQ is controlled by two signals - /S.Busreq and
/R.Busregs+ Both signals are active low. /BUSREQ is an open drain signal
capable o.g sinkinmea. ‘

/5. usreq- 'This signal will be active only if DMADONE is low and BAIL
is high®” This is the protocol for requesting the Z80@¢ bus. IF DMADONE is
low and BAI is high then if DIR is high (280808 => DISK ) then the bus is
requested if /H.FULL is high (FIFO is less than half full).

IF DIR is low (DISK => Z800@) then if DMADONE is low and BAI is high
then /SBusreq is active if /H.FULL is low (the FIFO has 32 or more bytes)
or /EOT (/EOT is low if 16 or less words remain to be transferred) is low
and W.Ready is high (W.Ready is high when two bytes have been transferred
into the data latches).

/S.Busreq= *{ *DMADONE @ BAI @ DIR @ /H.FULL @ /R.Busreq
*DMADONE @ BAI @ *DIR @ [ */H.FULL + */EQT @ W.Ready] + /R.Busreg]

/R.Busreq: This signal will clear /BUSREQ forcing the output to a high
impedance. This will be low when DIR is high amd Stopfl is high (Stopfl is
set on the falling edge of /FULL and cleared on the rising edge of /H.FULL)
or DIR is high and on the rising edge of /DS, /L.Ready is high (/L.Ready is ..
high after a word is read into the latches and low after /R.Reset or after
the two bytes have been transferred fram the data latches to the FIFO) or if
DIR is low and Stopemp is high (Stopemp is high on the falling edge of R
/EMPTY and low on the falling edge of /H.FULL) or if on the falling edge of ... .::
/DS, W.ready is high (this indicates that the data latches were not written .. ...

immediately. If there was not an error then /BUSREQ can be reset-on the .
second half of T2. This is becuase /BUSREQ can not be reset until the /WAIT.
line is sampled. The /Wait line is sampled in the middle of T2.

/RBusreg= *{ *DMADONE + [ DIR @ Stopfl + *DIR @ Stopemp ] @ T2 @ /CLK +
N.Ready]

N.Ready: This active figh signal indicates that a data transfer -is
about to take place or has taken place but that data was written over or
that the data written was not valid. This is set high on the rising edge of
/DS and /L.Ready MNgh pr the falling edge of /DS and W.ready was high
. .

4

Stopfl: This signal is used to indicate that /FULL has gone low. ‘It
is cleared when /H.‘FU \goes high.

Stopemp: Ihls signal when high indictes that /EMPTY has gone low and
is cleared when /H.FULL goes low
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7‘; /FDODD: This signal when" low enables the odd byte kADG - aD7) to the
input to the FIFO. This signal is active when DIR is high and Cdd is high,

/FDEVEN: When low the even byte (AD8 - AD1S) is input to the FIFO.
1s is active if DIR is high and Even is high.

/Clkwd: On the rising edge of this signal the word on the data bus is
clocked into the latches: The rising edge of /DS is used to clock this

,{?QCN\ )

Clkevent On the rising edge of Clkeven the data from the FIFO is
clocked into the even latch (AD@ - AD7). This is active if DIR is low and
even is high.

st )

- Clkodd( On the rising edge of Clkodd the data from the FIFO is
clocked into the odd latch (AQﬂ ADXJ This is active if DIR is low and
odd is high. W

SI: This signal is normally low but when high it shifts into the FIFO - .
the data that is on the inputs. SI is set with/S.SI and is reset by /R.SI...

/S.SI: This signal is active (low) if DIR is high (28008 => DISK) and
IR is high and /L. Ready is high or if DIR is low and CREQ is low ard IR is
high and if N.Ready is low.

S.SI=*[ DIR @ /L.Ready + *DIR @ IR @ CREQpulse]

/R.SI: This signal clears SI. When IR goes low/R.SI goes low
/R.S1 = IR
. /DMAEN: This is an active low signal that is set when the bus has been
requested and a bus acknowledge is received. It is reset at the end of T3
if the bus is to be released or if an error occurred.

S@: This signal is normally low until data is requested. 80 is set

when DIR is high and /REQ goes low and OR is high or if DIR is low and
W.Ready is low.It is reset when OR goes low or when /R.Reset goes low.

>§_ /BDENCUT: This signal enables the BD bus when low. It is low when DIR
is high and CREQ is low.
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By e
i ' /BDCLKOUT: Thif clocks the data into the output latch for BD@ - BD7.

The ‘data is clocked in on the rising edge of SO if DiR is high.

DCLKIN: [fhis clocks the data on BD@ - BD7 into a latch on the rising
edge of\ CREO if DIR is low. '

/
/BDENIN.' This enables the data fram the BD latch to input to the FIFO
, when DIR \is_.low and /FDODD is high and /FLDEVEN is high.
N

4

4 T1: is signal represents the first state of the three clock data
f transfer/cycle. /MREO ‘becanes valid during the second half of Tl (Tl is
high an /GMHz is high). It is set at the beginning of the bus acknowledge
cycle /(f the bus is requested or at the end of T3. It is cleared at the
beginning of T2.
/ T2: During T2 and T3 data is transferred. For a write data should be
\ valid before /DS goes low. For a read, data will be valid 11@ns after /DS
oce ing T2 SAIT will be sampled on the rising edge of /CLK. If
/WAIT is low during this time then T2 will remain high for an additonal
X clock and until /WAIT is high on the rising edge of /CLK.
/MREQ: /MREQ goes low to indicate to memory devices that the address on the
bus is valid. It is also used to generate /RAS for Drams. At the beginning
" of the first DMA cycle BAI can go low at any time becuase of the delay in
& }’ the daisy chain. Since BAI is variable and Tl will not be a full 166.66ns.
on the first cycle and /MREQ must be low at least 20ns before the falling
edge of /CLK, BAI must be gated with /CLK to guarantee a setup time for I
= /MREQ before the system clock. /MREQ is cleared during T3 when /CIK is ... . .~..,
high.

/DS: This signal goes low during T2 for a read or write. During a
read /DS can go low 30ns after the beginning of T2. The 3¢ns allows the
colunn address setup time.

TITLE
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PDMAC DC PARAMETRICS

PIN NAME CHARACTERISTICS MIN MAX
1. General Information Operating Temperature DC power @ C 708 C
~ Supply Voltage 4.5V 5.5V
Maximum Power Dissipation . 7SoMA
& 2. Input From Z8@@@ Bus Capacitance 8PF
WAIT, CLK, BUSACK, Viv g.8v
ID/6, II-I, IACK Vay _ 2.6v
aD@ - AD15 Input Leakage 10ua
3. Output to 280¢¢ Bus Capacitance : 160PF
a) IEQ,MREQ, BAO,BS+AB8-ADLS- V.o - g.4v
VI, (open drain only V , I‘L (Sink current @) - .
I applied) vy = 6.4 @ 3.2 %4
Vey S e ey
Igu  (source current @) (=
Vi = 2.4V 200ua
) DS, {-\\‘.¢~/-':D.":". oy, B Vor =68V 4.TmA
4. Input Fram Controller étén'?e g 2Ven =24V PERALN
BD@ - BD7?
RESET, PCSS, PCSD
5. Output to Controller Same as 3

BD@ - BD7
( IREC (open drain)

6. Output to Address Latch Same as 5
CLKADR, DMAQN,
b@, D1, LD2
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GENERAL TIMING

The 28000 uses three clocks for each bus access, except for those bus
accesses where the /WAIT line is activated. Three lines /AS, /MREQ and /DS
are used to set up the address and control the transfer of data. Address
strobe, /AS, is not used since the address is latched externally. . Only
/MREQ and /DS are needed along with R/W and the status lines ST@ --ST3 to
transfer data on the expansion bus. The two lines /MREQ and /DS are used
generate /RAS and /CAS for dynamic rams with 200ns access times. This
requires that /MREQ be low 20ns before the rising edge of CLK and that the-
hold time from /DS low on a write must be ll@ns. Also, /MREQ must be high
for a minimum of 135ns to meet the precharge time for dynamic rams.

Data strobe, /DS, is used to generate /CAS for memory. The
requirements for /DS are that on a write data must be valid before the .
falling edge of /DS and for a read the access time from /CAS is llgns. In
addition to the individual requirements for /MREQ and /DS there is a minimum
cycle time of 375ns for any read or write cycle.

By emulating the 28€08 timing this will guarantee that campatibiltiy
will be easily achieved since there are delays through PLAs used to generate - ..
/RAS and /CaS. =

THLE
COMMODORE 8716 AC~TIMING SPECIFICATION
3ZE |[DRAWING NO. REY
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PDMAC AC SPEC

PARAMETER (Z800@ BUS) SYT"BOL MIN MAX
CLCCK cycle time % TCLK 160ns 240ns
BUSREQ to BUSACK mUS 5d@ns
MREQ setup time - TMREQ 20ns x5 -
DS delay fraom T2 TDSD 3dns @n —
DS low to MREQ high - TDM 11@ns s
MREQ precharge time . TMH 135ns -
Data set up time (write) - TOV 20ns
Data hold time from DS TDH 20
WAIT set up time TWSU
WAIT hold time TWHD
BUSACK to DMAEN TBDMA
CLKADDR low TCLKLW
DDR from DS rising edge TDSCLK
YR A?gw%g‘ bt
Bet, o3 ug f: X [;_,,,df : To e
B, o >
T B -
Tatd ! bws 4’
' ‘ L e
This table is the parameters for the 3@ pin interface,. __k/ v'
! _ Table I
: Parameter Symbol MIN MAX
é PCSS Low Tl 80ns
£ PCSS to PCSD Delay T2 89ns
y PCSD Low T3 °* S 26ens
. State Setup for PCSS T4 - 39ns
¢ State Hold fraom PCSS TS 30ns
; Data Setup for PCSD TS Jns
i ; 40F ID0,1,2
. Data Iold for RCSD T7 5% Ans
. for ID2,1,2 ;
" PCSS to IDC,1,7 Celay 73 3Cns 1aCns
—; PCSD to IDT,1,2 Selay T9 ~3Ins 10%ns
Write Data Setup Time T1G 50ns
Write Data :old Time T1ll sns.
Read Data Access Time T12 1CCns
RPead Data Yold Ti-e T13 3%ns
from ©CSD
JTITLE
COMMODORE 8716 PDMAC AC SPEC
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APPLICATION REYISIONS

{EXT ASSY USED ON | LTR DESCAIPTION OATE

APPROVE

28000

1. Descriotion/Part # 315017-01

The 28008 floppy disk is an intelligent controller subsystem that will
reside on one of the two floppy mechanisms it controls. The subsystem
will use a 6598 CPU with RAM, 4K x 8 bit FOM, 7415245 bus Adriver, custom
IC, SCI57S analog read/write IC, a 7406 for LED and motor. control, and
four 75477 stepper drivers. The ROM will contain »rotocol interpreters,
DMA interface drivers, and device driver code. The protocol interpreters
will read commands from 2889@ merory and jumo to device <dJriver section(s)
in rom that will perform the command for the specific device. The flopoy
disk driver will reside in the base system FOM and will be controlled by a
custom IC. This custom IC provides a 1.5 MHz system clock from the YAl Sl
6MHz clock, address dJdecode for ROM, selects for the 8716 ZRGC3 TMA
controllsr, data separation and write precompensation for GCR and TV
formats, and I/0 ports to control LED, motor, hed select, and steooers.

The interface to the 28688 system will be via a 34 pin ribbon cable
that connects to a 8716 DMA controller that resides on the main CPU board.

‘The commands will be passed to the subsystem by writing a SCSI like
"command to a specified memory oage in the 2800¢ memory. Then the 28¢¢0

.  will adcress a location in I/O space that will cause a I/O select and |
interupt the subsystem. The subsystem will then interupt the cormand, DMA
any sector information to or from the ohysical device. It will then DMA
sack to the . command area a SCSI 1like status information and cause a
vectored interuot to the Z806@¢ with the 8716.

All MFM featur.es are not implemented in this chip.
|\
1 L]
SOMMODORE PART o[ STATUS [l
315017-01 Active

'UNLESS OTHERWISE SPECFED DRWN
, DIMENSIONS ARE IN INCHES COMMODORE
TOLERAthS- i SYSTEMS ENG
ANGLES I } T
2 PLACE DECIMALR %02 JEBTENG TILE
3 PLACE DECIMALSZ.010 T IC, LSI, Controller
e o 28000 Floppy Disk 8723
) & COMP ENG
SIZE [DRAWING NO.
315017
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MEMORY MAP AND REGISTER « ¥ omog
ADDRESS DECODE T
Al5, Al4, A3, A2, Al,
memotry map:

A0, R/W and RD enable are decoded for the following

MFM register .is not implemented in 8723.

0000 6508 I/0 port data direction register
0001 6508 /0 port ’
0002-003F 6508 RAM
4000 WOMLSSSS DRIVE 0 CONTROL LINES
w 2 ~ WRITE PROTECT luprotected
0 TRACK 0 DETECT l=on track 0
| MOTOR ON l=motor on
L LED 1=LED on
SSSS STEPPER CONTROL
4001 WOMLSSSS DRIVE 1 CONTROL LINES leprotected
w WRITE PROTECT l=on track 0
0 TRACK 0 DETECT lemotor on
M MOTOR ON 1=LED on
L LED
SSSS STEPPER CONTROL . 4
4002 SMWEHPGG CONTROL LINES
s SYNC DETECT/GENERATE (read) ladetected
(write) l=generate
M MFM MODE 0=GCR
w WRITE GATE l=on
E ERASE GATE l=on
H HEAD SELECT O=lower
P PCSS/PCSD ENABLE Oadrive 0
GG GCR DENSITY REGION 00=GCR 16 (2.66us)
4003 8716 PCSS REGISTER SELECT
4004 DATA TO AND FROM DISK
4005 DATA WITH PCSD SELECT
4006 8716 PCSD REGISTER SELECT
4007 TRWCSCPS CONTROL LINES .
5 T TEST MODE R/W l=test mode
R READ ENABLE R/W
W WRITE CURRENT R/W
i (o CRC ERROR READ ONLY &
S SET CRC R/W i
e C CLEAR CRC R/W
P PRECOMP R/W
S SET OVERFLOW READ ONLY
400C UWNCQOQQQ TEST
e U Fa¥
T AUX CHANGE R@
- d " N - WRITE DATA RO o == .,
c SHIFT REGISTER CLK RO ’ -
QQQQ STATE RO
E000-F000 ROM select

L]

TEST MODE:

In the test mode,

Mhz.

In order to be ab

the state is slowed from clocking at 6 Mhz to 1.5
This enables the tester to read the
during phase two high..
. 400c, the chip must be in test mode.

state of the state machine
le to read valid data from

|TITLE
COMMODORE IC, LSI, Controller
28000 Floppy Disk 8723
IZE [DRAWING NO, REV 5
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1.8  SCR ENCOCE/CESCCE

“hen the MFM zit In the control register is low the disk cata select
will use the GCR encede/cdecode logic. *hen the write acate bit of the
contrel register is set hi then the QCR encace logic is enabled Dby the
state machine. The GCR € to 10 bit conversion is done with GC2 PLA #1 and
GCR PLA 32 as two seperate 4 and 5 bit conversions. The PLAs will oerform
a 4 bit to 4 bit ccnversion, the f£ifth bit is routed to the output (note*
the gcr PLA 41 & #2 could best be implemented with descrete logic instead
of a PLA). An acdditional inzut for sync generate will force all the data
outputs of the PLAs ni (note* since bit 2 and 5 are routed without
conversion, to cenerate sync then bit 2 ancd bit 6 shoulc alsc be hi). The
1C bit converted output is then input to the shifters and latched at the
next GCP-3RDY (byvte ready) output from the divide by 10 counter. GCR-3RDY
also signals the 65€8 that another oyte can be written by creating a
negative edge on the SO (set overflow) pin of the 6588. The shifter is
then controlled by the GCR state machine and the three most significant
bits are innuts to the precomnensation for the middle bit. GCR @ and GCR
1 are also inouts to the state machine to determine the bit rate. Data
outsut is on GCR-D and GCR-!D outputs of the state machine.

When the write g¢ate bit of the control register 1is low then GCP
cdecode logic 1is enabled by the state machine. Data fram the disk is
synchronized to the 6MHz state machine clock and is input to the state
macnhipe. This read pulse is sampled will perform phase locked data
separation for the GQCR density region specified oy the GCR 0 & GCR 1
signals. The ouputs of the shifter connected to the GCR PLA 31 and GCR
PLA 2 for CCR cdecode. The PLAs will also generate a sync detect signal
if all the data inputs are hi, this will reset the divide by 14 counter to

establisn byte synchronization. Shifts are counted by the divide by 16 .

counter to generate the GCR-3RDY signal. This signal will then in turn.

latch the decoded outputs into the GCR read latch and generate a negative

edge on the ‘SO (set overflow) pin of the 6508 to signal the -processor a -
byte is available to be read. For more details on the internal operation.

of the GCR state machine see section 3.2.5 GCR STATE MACHINE.

1.6 MEM ENCODE/DECODE

When the MFM bit in the control register is Hi the disk data select
will use the MF encoce/decode logic. when the write gate bit of the
control register is low then MEM decode logic is enabled.

1.7 CCR FOR‘AT :

The 2808€¢ compouter will run a version of the unix operating svstem
ang will recuire a 512 byte sector size. This format will use the
existing cormodore CCR cata encode scheme with variable density (see table
3:2.2) » This format will allow for 1,224,764  bytes of storace per
drive. The data rate for one track will vary from 41K to 33X bytes/second
for the different regions. Th multi-track transfers including step settle
and latency will be 38K to 31K bytes/second. -

TTLE
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1.7.1 ID FIELD

SYNC SECTOR  TPACK  CAP 1

| 2ITS 4¢ 10 12 20
i
, syNC - 42 tits of 1's for synchrcnization
j SFCTCR = Sector (2-15) with Dbit 4 as parity
= (even)
{ TRACK -, . Track ¢ 3-79 with bit 7 as sarity(even)
, cap 1 - Time remuirad to turn on writs Jate

1.7.2 CATA FIELD

SYrC AM DATA CHECKSUM GAF2
BITS 40 1e 5120 1C 12¢
SYNC - 42 bits of 1l's for synchronizaticn
aM - Address marx=hex 38
DATA - S12 bytes of data
CHFCKSUM = Exclusive OR of data bytes and

: checksum = ¢

GAP 2 - Variable detarrined bty drive soeed

1.7.3 CAP 2 DETERMINATION
Purinc format gap 2 must allow for 2% sneed variation at the end of
each sector, so that fast running drives will not write over the beainning
of the next sector. This 2% is for cdrives that are running at the correct
speed, so this figure must be adjusted for the drive speed at the time of
format. Compensating for motor speed error in fonrat will allow gan 2 to
be 2% vs. 4% if th format sceed is not %nown. This will generate another
2% of disk space for storage and will check the drive for an out of
specification speed. The format will perform a sneed check to by writing
38*256 bytes of CCR @ (21¢,773ms or 105%) followed Dy ¢ bytes of sync.
. The gcr & oytes are then counted until sync is found. This number is the
total nunber of bytes that can be written on track 1 at the current soeed.
A minimum cap 2 of 12 bytes is selected for a drive that is running 2%
fast and this is incremented by Y byte for every 16 Dbytes/track extra.
The same crocecdure is followec for all four of the cdensity regions.

1.7.4 GCR DATA RATES/FCRMATTED CAFACITY

TRACK REGICN  8IT TIME  SSCTCORS/TRACK  SZCTORS/RECGIO:N
) - 1-39 2.16 15 624

4%-53 : 2.33 15 210

54-64 2.50 14 - 154

65-22 2.66 13 208
SECTCRS/SIDE" =1 196
SECTORS/DISX — = 2,392
BYTES/DISK - = 1,224,734
BYTES/CONTROLLER = 2,449,498

|TITLE
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1.7.5 GCR CODE CCNWVERSION

BINARY GCR BINARY GCR

3 ] T

0 @2e3 c101@ 8 1006 c12el
1 0201 _gle1l 9 1601 11901
2 gc1g 10¢13 a 1010 11319
3 2¢11 10611 b 1811 11611
4 ¢100 ¢1110 c 1128 01161
5 @101 g1111 d 1101 11101
6 0119 19110 e 1114 11119
7 2111 16111 £ 1111 12101

1.8 GCR STATE MACHINE

The CGCR state machine will reform chase locked data separation during
read operations, and write precompensation during write operations. The
state machine is constructed as a PLA with outputs connected to a latch
that 1is clocked at 6Hz. Some of the outputs of the latch are then
returned as inputs to the PLA to determine the next state. This will
cause the PLA to change states at a 6MHz rate. A base of 16 states are
chosen for the lowest density region. This is derived by 16* 166.66ns
(6MHz ) = 2.66us bit cell time. This is varied for the other regions by
skioping states 3,5, and 13 to arrive at 2.166, 2.333 and 2.5us bit cell
times as shown by Figure 3 GCR STATE DIAGRAMS below as the GG input.
Curing read ogerations (write gate=0) the read nulse should occur near

state #8. The active transition of RP will have a twofold 2?? effect.
First, the data output to the shift registers” will go hi-so that during -

state 15 when the shifter is clocked the data will be one (note: data into

the shifter will go low on state #@). And, second, if RP occurs early or --

late of state #8 the state machine will change the current state numbér

closer to state #8. The 2?2 further away ' from state %8 the greater the

correction. This will create a phase locking on the transition for proper
data separation.

Curing write operations,. the data output eill be togjlec when the .

idout data in high. This toggling is done at state 7,2 or ‘9 devending on
the cata before and after the current bit. This is shown in Ficure 4 CCR
WRITE STATE CIAGRAMS as +C-,

TMLE
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rigure 3

Gex _Mfan 1747¢ miages—
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Clock

CIU;{
v
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1.9

The rules of MFM are:
1 - The data bit sull appears m the middle of a bt fruine
2 - The clock bit 1s wntten at the beginning of the frame only 1f
2 conditions are met:
21 - Nu data bit will appear-in the current frame
22 . There was no data bit in the previvus frame.
In other words. a clock bit is inserted only «f 1wo consccutive frames
would contain 00" N 5 "

When reading data from the disk, FM must be converted 10 digital.
with absolute accuracy. In addition 3 scparate Jetection is required for
Cluck and Data bits. Special problemis may occur with sume bit aptterns.
This s known as the “bit-shifting”™ problem, and a PLO (phase locked
vscillator) 1s nonmally used for precise bit detection.

All data on the disk is structured in bytes. Bytes (groups of 8-bits)
must also by synchronized. This function is performed by starting every
block of infonnation with a special nrarker. When the diskettie is first
uscd, it must be initiulized, or “formatted™ with these markers. Hyte
counts are Initlalized when these ID or Jata marks ure reud.

Finally. a serial to paralle! conversion must be performed (o assemble

8 bits intu a byte. This is dunc hy the disk-cuntruller.

The operations required by a “write™ are naturally the reverse of

thuse Jdescribed above fur a “read™.

I 1

(AP A VAP MY T F,A Y

' v')ulll swp A4 s
1]

(AREL TEE R B 1] s

2R

V.. /
\ voutls f
.mulx AV 51

~

INO( = =~OLE

1.9.1 . Car 34
- - i s
For this reason. a blank gip must be provided between the end of one o t ' o |4
i :ord. and the beginmng of the nest one. Ia fact, a gap must be provided ' 2 R LD
be.  cenany two zones which might be updated separately. Mospoften_the = ——————— ~
; ) . i | u ala v ‘
1BM isk-track format v used, somctimes with minor varations. Thi for- gm eae ;
: , . 13
Aty dustrated va Fig4-100.Four kinds of gaps are used: " =1
Gap 4 m used only once on the track. His the free-index gap. 1t appears
. ; . .
at the end of the track just betore the index-hole position. ' o
Gap | is called the index-gap. and i~ used at the beginming of esery trick. 9 e
contains 20 hytes: the lirst 16 bytes contain lh.c hc\udcclr.rm.l pattern . T T T
“EE followed by 4 by tes contuming 0077, These Tour byfes of Os are llje 00l auon | apom | 1 ?
Lissical wagy o provide the sy achronization ?'uf the du.lu.\cpnr;uur. The - ! cu, ¥ @ o
sngth of gap [ oy acver Sary in length. The index-gap is followed by the - .
wenufication ol the liest record. _ —

= Fig. 4-100: |BM Floppy-Disk Format

Figure

5
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10 1t whomtsin atnom-tick) of the st nvend 10 eses @ bytes e 1)
whiress-mrd, the 1na b-mbiress, the sovior-smbdress, aml twes ¢ RE vk
o hytes b vordy e imeprity of The Ikl The tnack cakiness omad the
wvhr-mhirens ovebe 3 wendivaiem that the reht Irh sl vt have

A oo byl the beprmeng of Cvery autir um the Jik . Faoh sectir thew
darted by a4 physad waior peiise, In the case i the mon-foney Jok, (ne
confipiraam ot oz Th st of 128 bytes ur 18 weutors of 2% hytes
reriria b, The track n dasted by The mabes padse. Thin n dhnirsicd on by

+ imdeed heew v, w2, figqure
L]
o cara cloex : .r : e I mciees | meroms luacron s
/ ey wCaay
] Ju :'1" ]
.
! S
I
B < = 29 Bacw
I imitm ’ '
1 1 '
; 34w d S : 1 . 9 . 4
Errer Detection smd Ceorrvction
Three types of crrurs are dintinguished:
oure 6 Taming
1 9 2 i Write Errie
Pe Gap 2 i~ culked the 1D-gap sl separates cimh simcessive Wentibcitnm This correnpumbs 10 the case where the dats &;‘ wrrlen on the Jisk is- .
Acld Trom fes dats fckd, 1t uses 10 bytes. The irt & Fytes contam the | mu whtien comrecily. The way to.verdy whether duia has been correctly
i hewmbecwrad pattern “F, I in folhrwed by Ihe four usssd symbronizatam | wotten i 10 e a “write<hevk™ pricedure, where the duta is reml sgman
| bytes cuntamning 107, The length uf gip 2 muy vary n kength ultcr Ale dunng the neat revihawn of 1he disk. Normally. the wer w sl vienply wrise
o | e data w hich ks aut been currectly witten on the dink, and wilempt 1o
The frat rrevnd, or duts-fiekd follows. [t vnes 13 bytes (see Fig. 4-100) | duww repratedly (up (0 10 imes), If thes efFort faids costmuownly, thésicier
| The firt bytes comams data or deleted mkiresv-mark. It i hdowed by the | or the Irack must he considercd v dumaged and not uahie,
' actusd 178 bytes of wer Jata. It i lerminated by (he 1wo ussl CRC chevk-
wom bytes. . Reeml E)
SRy, Gep ) terminmien the St record. 1w calied the dutagop amd | T
wnes IR bytex. The fird 17 hytes are st 1o the muitern “FF™, amd the fom Two types of real error muni he distingun hed:
bt Bytes comtam U, fur the sync. Frery succevsive recond un the dnk, i Sl b .
l = or ~=ctor, wll dant wah 1D, gap 2, amd o om. ) ’ 371N I curenpumdy Pihecae where the evror has been ramient snd
: R aurrevicy by simpie re-realing (0P 10 10 limes) or by moving the head
1.9 *.9.  Mardrtariag buck and forth e,
' When tring hard-sectoring. 3 sprcind Jinketie and drive are iney. A hole | 7P the heml s moved ime mure sicp in iy previows direction. then
|
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muted Rk, Usaally 1hes comieets immesd scading crams, 11 1his pren cdwee
[STLNE T FIVIPR W RUTIY H

2. Hatd: Whenaser isinid cinscs fuen prescduees Lid 30 rcaad dida lawn the
dind, W saus e deenmed unscvesorahie. hes as o datal visee Data s b,

..9.5 ALLA 1 RROR '

Thee camrrespamids b the vase w hore (he bead dovs mot i b the i
wah, s van be veniined by reading thee 18 inhd a0 line begimnng of the
wrah. It contwns the trad ablicse, o hoiweet 30 cing v Jetevivd, 1he

hah to troch W and u new Seek wsder i isad,

DLTECTING ERROIRS

..9.6 Y

Unnasally, the crise-deicvinm joe any dota wesiten o o diskh 18 -
complintwd by v o i Acidom metiead Cyodaedundingy ~ ok
(CRU) n usd fir this purpme. Each twhl i lenmaaied with wo ( RC
byten The duta hits are divided by o genetator polymminid GiX) sanh o
GiXi = X' o X' ¢ X' ¢ |. The remaunder o 1hn Jis sia s called the
CRC. It s westieon in 1 two hy tes that fodhivw the dats. When reading Nk
duda from the dinkette: everything is roal. ionlading duta in the CRC hyten,
I ihe remssember Of the diviaum by 1he GiX) polynumaal v mnt U, un o
Rn bren Jeieviad. :

Senglechip CRC s evist such as the Fawrchibhd 301, the Motooks 8801,
waul vthers, that wall detect such fadutes in a wngle chip. One<chip Hhoppy-
dink cumtrodiers (FDC) aw accompind the CRO peneruton amd hevhing,
withen 1he ungie chip.

Cyclic Redmpdamcy Charcht -

CRC is the favonie mcthod fur variflyng the wtegrity of memury arean
wih 5 munimal wusie of bals. Party will detevt 8 snghe-bat ervur wibun 4
wond, Whencver puriy 1 50t avedubie, uf woukl e 100 custly 1u prosde,
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X i calieu here u Jummy vanasbie,
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* CRC Check Hardware Detad
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2.0 ELECTRICAL PARAMETERS

2.1 Absoluts Maximm Ratings
Stresses above those listed may cause permanent damage to the circuit.
This is a stress rating only.

thesc.a or any corditions other than those indicated in the operational
sections of this specification is not implied.

Functional operation of the device at

_ MIN  MAX
Operating Tamperature 0cC 70 C
Supply Voltage 4.5v 5.5V
Maximm Power Dissipation W
2.2 D.C. Characteristics
PIN NAME CHARACTERISTICS MIN MAX
2.2.1 1Input from 6508 Bus Capacitance 8PF
CIK, R/W, RESET, vil g.8v
2.2.2 Clock Output to 6508 Capacitance 3@PF
PH1, PH2 Vol g.4v
Voh 2.4V
Iol (@Vol=0.4) 3.2ma
Ioh(@Voh=2.4) 200ua
2.2.3 Output to 6508 Bus Capacitance 109PF
DMADIR, SO, Vol g.4v
D@-D7 Voh 2.4V
‘ 10l (@Vol=0.4) 3.2ma
Ioh(@Voh=2.4) 200ua
2.2.4 Input from Floppy Disk
RDATA, WPO, WPl, Same as 2.2.1
DO TRO, D1 TRO
¥ 2.2.5 Output to Floppy Disk
LED@, STEPG@G-3 Same as 2.2.3
HDSEL ,BUFEN, ERASE
NWD, WD, MTRONO, MTRON1
2.2.6 Tri-State Output Capacitance 10@PF
Vol g.4v
PCSS, PCSD Voh 2.4V
Iol(@Vol=0.4) 3.2ma
Ioh(@Voh=2.4V) 20@ua -
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2.3 A.C CHARACTERISTICS

Clock Time (TCIK) 6 MHz

PH1 1.5 MHz

PH2 1.5 MHz

See figure 8 for timing.

Parameters Min. Max.

Delay between clocks (TD) 6 ns

Falltime, Risetime (TF.TR) 20 ns

Address Setup Time (TSAD) 180 ns

Address Hold Time (THA) 10 ns

Read/Write Setup Time (TSRW) 180 ns

R/MW Hold Time (THRW) 10 ns

Data Stable Time (TDSU) 50 ns

Data Hold Time-Read (THR) 10 ns )

Data Setup Time (TMDS) 100 ns .. . _

Data Hold Time Write (THW) 10 ns - ~

PCSS Strobe (TPSS) 20 ns 170 ns

PCSS Active (TPSA) 70 ns

PCSD Write Active (TPDAW) 130 ns 200 ns

PCSD Write Strobe (TPSDW) 20ns

PCSD Write Width (TPwW) 80 ns

PC3D Active Read (TFDA) 125 ns

BCSD Strobe Rasd (TPDS) 20 ns

; ROMCS Active (TRCSA) 250 ns

! ROMCS Hold Time (TRCSH) 10 ns

’,

2.4 SWITCHING CHARACTERISTICS
Switching characteristics are specified for input waveforms switching
between 0.4V low level and 2.4V high level with 10Z - 907 rise and fall
times of 10ns. Outputs are loaded at the rated interface conditions with
130pf total capacitive load (including fixturing). All time measurements
of driven signals are referenced to 1.5V on inputs and outputs. Time
measurements of high impedance signals are referenced to Vol + 0.2V
levels. See Figure (xx) for timing relationships.
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FIGURE 8 ‘ T

A.C.TIMING
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ik __/—L_j]\_/ ps —

— -—-—TCR L—TCF
Pl
To TD
PH2 e - N
Tref Tsao T HA —et —
' 2 vAIvA?.s
s L Al As
e—— T HRW
R/W TsrRwW
RD DATA —— .
T bsu = THR
R/W e e =
‘NR DATA ;
Tmos Thw
TesA PSS
F~S8S
. T rDAW Teww T PDSW
PCSD g
WRITE . Tpos
PCSD TPDA
READ -
TRCSA RCSH
ROM CS j
TITLE
COMMODORE IC,LSI, CONTROLLER,
Z8000 FLOPPY DISK 8723
~E [DRAWING NO, REY
A15017 SCALE — SHEET (4 OF

- me s - ® a

B - - -



ANALOG

SECTION
FLOPPY FLOPPY
DISK #{ . DISK #2
_ ITONTROCL e
SELECT
\ 8
! i
I/0 PORT I/0 PORT 1/0 PORT
Y 1 ;
GCR
CONTROL
CHIP SEL.
ROM ~
14 § 7 MEM
o /
} ADDR.BUS H/W =1 s REGISTERS CONTROL
)
4L PROCESSOR |, lz-,
£ RAM =
DATA
BUS Q
' F:: 3 DMA CONTROLLER
INTERFACE
. ‘ 8723 FLOPPY DISK CONTROLLERJ:
N \ /
Z 8000 FLOPPY BOARD CONNECTOR
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Z8000 MAIN BQOARD ! 1
e 8716
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APPROVED VENDOR LIST ’ =

This page must be detached from the remainder of the drawing whenever this .
drawing is shown or transmitted to vendors.

VENDORS UNPROGRAMMED VENDOR PART NO.
NpS TECHNOLOGY 8723

)

(

(

]
o TITLE
COMMODORE IC, LSI, Controller,
: 28000 Floppy Disk 8723
~"ZE [DRAWING NO, REV
315017 SCALE SHEET i OF i

STy T b T IR S e —— e — ey —— & P S emimes ® e ——



:....Jﬂ :
7 sestse | anam . ! hi
e T
Ty W T ST o R
17 3 3 .... hosh
AJopouuoy) £ ot —<T4NEWTIST "o
sng oyeq i b4 ]
-1 ns
i ng
e En-mnu T =1 ts as
nun e [ ) “ S 11 GZ| = 5¢ i
T | ] 3 1a *
Ty
L' a - t 2s
T R —, VL I M-88 < L
R Hhm o k I g i Mkl B =
ir=e—=ifoaw © s R g 03UNE <z -
A S L T 508" @—|
cme— Mgy T sHE™ W], "
S pr——— = - L1]
g el z =1
ll.n-h.nlr-.,,d —<A%1I0-XNKW “ oo
-3 4 o
T —. -
e A "
S A< me_H ) P pamaasess B ,”
MO T d | "
1001 UN< 3 —nr”/ A i s L
< ith 1z
9h95INL ) . L1
(0:51) QA o pinnsell g5 "
<@0-1138" [/« "
2z
[rr <E1534~ =
— 0 1 | L = . —u
MNTTINI™ <R __k*.-... [ ¢ — "
Y Sy \' ‘
v H] Nt ¥ _d‘_.u \.n'»'m..‘ .\.I.'I. (31 v
SRS T B L A
Bht SNy _:_ ﬂ.. 7] 2
ILI! : ’ ot
. ey
£an -.w;_‘ —
=y 1 ]
a " (] 1¢
v “ , N
T v
e < HnLS TN ade ™ 2 m”m /1y <U110SH :
h d h Jepoea
1 ] hh2she 110-hoy
e )
© 10:S1) OYE<TH -




1MdS 10 Y= - 2 =
S 4NS b1 & -
H4J0PpOWWO ) / b
" ;.' 149
ang asse.ppy /] |||.|..-.”.,..._.1 N e b=
2 s messey ) I3 : W <
/ <3130 E— —00:00y y ” .
- e 0 o f—
oz for pzlon__ - e T
= ey - TR o Vo) casmemess e WA 1
0y b—<F)2 M ¥ WS 1w -|A.h:Z ) m“__ | = | r a2 & B
po ||¢.\ fu W.... / at Pt ..n..nJ -/1 \.- EL Y
o — ) i e o 2|
o [H{——n @ i ——1] ole =i gl oy
g — o f——— R === =
L |4 — o7 7 A 0| L T T 2N \ P 13 |
Nu v_l lu”“ “_“ w*.|‘” Nm_m.;h. 1| " \...l t® " .
oy D LUl | S—— _Sla ll LY — = | e
e N\ - i =
=N | — gin ger————\ we "
W s P B e st "
[ & ”."__ ,|n”” & e mmﬂ NG "
2 ﬂ.l'w/. S T8 | Rem— A2 ue NN ¥ &
L o e——— sn pavil P ” b mLW"ll.. ™ por——= g |l
CLLNCR N LT o g Yy ™ s T™ L
gloe glae ﬁmg \-.-IIII| 2 e
\ \ / . — 7T
| SINg =—|—<ZM1I3 a1 = -
.__ o LCE T —~<Th0-1" = a2
B ilar  em = 2= ST t
g el sbp—g A IND ‘ B ~<i1H34Wg R
01" Y Jd2 8 _ (L] —~<71Y~M8 4 9
B =15 I LYY NNOJ HMd 81N e f5 - =
6-85) h52 D 1 - JIA ol J; i
1-0937] mmﬂl —wiftno =] i
Ac 1<) " oo s £ -
) <D——e="n st | R
| n eHd<=ieg e (L o
< ”—| ni - ———.
_l I—vn tv LuLs™ TR m“_..“ wz" i ‘ e
n il — 0-1713s" _AH_|| e |
any e ! oLno  ©N] ]
15 n_ B
l_l oh-13T €~ I—I poisee 11sne 5 f "
= ]
138 2..&.\, ) \ Joponyy I
WIIHOTH——( 82N 1 - 10-hdZ
_— 307
LIHH <D 4 A - o8 i ,_ )
<G— s A =
en” MDD <f———2 _,m " m. [9 _am/_; hoshl L
1M~ <G} 30 <2 “._Mw ﬂrﬂl - ___ —Alu...._..
Sl T T TR F Flon, o5 T | —st 2y
9H9[Hd ! vjuuAm..'moA_m BESISTh lee BEN _—
Wi o————— 3
N13100 <3 JS0<




£ JI24800 ItaVIG IRaITE
- & - & M S T el W B R W e e L e e e W e el

atiop:

! !
vcc
I SN
RY ?Zl e e SERIAL PORT A
(L] & wld .
2 __J 4k | l : DB25S
| 6 | 1
! ) e 4 | ‘s r_.
: : > RES e >3=|n Yowl
1 I - Ho= J *wl
— 5 12w l : 10 L
12 ) —1E0 A3k e ‘
" "o o - . [T o
s 13 | VCC 1989 i 2
=Bt o |2 — o —
15 |- 4 E;)?] iu33 a |-
=i "* ' U3t A w1 =1 9 22
20 ,,BRSF}——-———-l g Z8030A | sk ~ T 7
L ffa "F DS —— L P_ﬁ T du 2F
e M _BR-HE——— - e N R e ™
o pee e : Risa |1 ] /_ ] Y s |
e (Rl s f:::ncn ﬁégﬁ :F I a|' o cho_ = i T
i (e 2 g A_' :lllll 7:-;:(5:: %g—_" e I CN3
el w R 5> V| i Tsonen 1 Lo j’ uIU
NS ) 8 sl ———{ 2>V IHCH 3 et _n'l}:‘ul:;:: {‘:l— :‘O\"\ I
Ty ¥u0b | T —3)r ] 2
B P = e bl ity a,  SERIAL P
e : s e P4 2=(J 31 aa Y ORT B
35 | b A Ncow !
g o fsoy s L | ;-/\ | i : DB255
] e -1 A7 —— v =— TR {177) 7 — —H \, o6 f o
T #p Ui SR ) -
— ] w b = BAB (15: 0! 1 e I =l .
e PP 18je [ ' o
LI e 120 | 5 i
——1] @ . ‘\";'l . T -
0o i ~ Ve | 3 = ) i ks
— | —E> -0 m% 533 EEE 1aT T 2
_—] s 3 —ﬁ?-__l~(13 le . * 2= = _]UJS . 21 1o
e M AN | T gl | m— s A
| 58 > = = %\ 2 Shie . t =)W N
g J==== X TR S L B N
“ —G>CLK - N o S
et i — | 25
i - e [ e = 4 n B
.l} I \00PF i )1 ._L.__-L_L_J__L ' o< _Im -
| - L o ._‘,_, ’.. .
tlif.ll:‘ml_ — cso i ] TTTTCGQ . i :=—«>:"l »:IL Surisl 178
coder o . .8 T : et e
_:]-_ ;_/ L‘ e 1 ‘ﬂr‘.’_{‘_“’ .;'.v“'.o«-un Y cOn‘qodoPt
‘ b an wm T i | A
Sk B R nise

T



_74Ls175
: ut2 L5244y
nEreo——m—m— —— =1 !
CURLE: b = dho "ol INTE>—Eps  wjld 2 e ]"||
psirs ———— ——— e g VIDEO>—fe wpz— R 1" 1, °
Mol - . T—r— 5 L8 na 1
Vsl - ‘.“B (T v \
£ vee « Mt L by  all6 s =
- utg L il
\ ~ 1
[
DATELRE My L= L L CN2 osss
=2 ~[>CURBL INK — = cse €57
L1 K_H m 7“LSJ‘J_J_ | 1 128pfF { 120pr
5 Uk Jewn fit- =147 —[>HSDLY = =
VO 115: 01 ‘l|_——j-—- 020 é gf: |
_ENBL INR(T> — — —14 74S374
- cLKDLYE> | [ SPuzy T
o o p—s Blod by
| o= 0 i1 .
] = 0 Eh | 7415138 IA}.SLK i .
B 0 By - e AL 625100 _§- s
b —Labe" e o b 3o St
‘.:J'—' 8 [;;{., a i owz |18
TS ;| 41 S | lf—‘ e oulafls
s Iz oug i3
s '——h! & L I TTI £ | — TMSIN INT
i NS oulg !l ] [:
LRV D 2 v purgis
; TTH — VCC l':-u ] >V IDEO
— 2| IND
HH13: 0) (5> d SROL ¥ CURBL INKE>——— 24 1! b N L >SAOLY
s -
7uL5138 ,)J f:‘ _2 el
v - IN3
| L s
1.2 )
he—Ip [N 4, UL 500 i e i |1
T
Ce Ny s|ues 74S7Y
N\ ; 2332 DOTCLKE> >CLKDLY
\‘ .
DRTLLK S| 1 El; 2 :l: u2 71,5166
§LSI S G #j o = ET o
E:_ . 05 B i ioe 4 o) / My sl - ;ﬁ
M 1 —eha C i a6 os IS ‘U:’
b el (g L oar 0y il p
Tt | - S T g W 40
\§ J—— | 1T [P { fp S 1y :—_} Ao n Lt 1]
== i 1] 0 ]p s . Al uu ) .
’ s - el L€ wrp I J.;“
2 . vce LK
. | T e Vidao
.____ A | Vi vee
/ i 'l' rug — [vieenfiva] Commodore

1LR DISPLA




cm——— T T TR MR L
|}
[}
Y
e T SERIAL PORT C
23 Tt READER
e LT ilf o
= o6 2 i
Jl"‘._ | " 15 |-
A A ‘ 16 |
as | . L .
12ur—— | (L .
) s
Brgmee W 20
]
VCC ’,!_._Z'i_‘____:- —|U38 1, -3 I -
B T W 2 |-
Baskey———— 33 ' —""\JII" 1w
,,DS[P_“_____[ 2 ’]zaasmn o fo N 10 st
" I"u—‘ _— l 350 ns  veC gl o< ot .
B”—N-"" l ____l? 05 T.0R :: _,!u. I — 12 25 L
. v e J
g o cicns TR Co T CNS
s = M _crsa i P I =
LEOL> ] — 2 “I' JH
_1-03Ese— 3 Sacn i ]
A7IE Hal' it Ry ——Gi* 120 o
) . —alw nwpE it 1 i-120  SERIAL PORT D
37 nns _A158 |13
g _i| uns oty — =21 3 9 Yo HERDER|
iy 1+ 1 || | 1488 W—
19 a0z 7n.ga ..'g__ [ Jl" Js | . N
(e, 7 S . | s,
§ -neos [1D 3 .
20} pean i L "|E i 16 [
BAD (15: 01> —T3| & 1= | TRE
=~ __1_41._.:} | e
wil 6
! ' =
CLA D - ’I L/ L ':
Ve A D 3
S —
< 55 - é 5, 3 2 /.-_.__zpr_:_:‘]/"l uun : a |
T RV Msper Iol—— . T " Fr 3 .
— ——50) 1, ~J i
- __1: A Sl S ‘).- “:,L -l u : =
5| S SN :\ oY R s L N L - 1
I = . s |
17y | | — 13
Ty s cws
s 195 3 : i— | Serlal i/0
TTTT... e :
£177 ~J7 isw] Commodore
L : ) ness Y —2nnesers

1

LR NIspPLn



-

e . —

‘U”'f"’o——— L1 TR1 two2?
i) > 4 8 | YL
Netz -lo—-t—E3 1571 = 8 il = [
c1 G Ll | 2n | o101 I
§ b £ GR1 Y [efoo .
79,4,; | Q2 Wi Py129 I | 114 42l | o
s T g | w| === wno == tm:eaEv 133
Nelz ~Zo— w AT o|l3 ’3| l 1 PIN 12 i
b3 73 F: Q
Lifter~§o—— ! l L4,
1 [z e
. 3 l o ]
e e |
Belestiqungsschroube — - : l i I ”%l_j’__, s s
! l A | o2 | s205
1
i smln | _
IR .
illl got~ et o= f
15 I l - R103 (123 e G T |
3—0:: - o ﬁu’; = d | | [ - _”—l : cm oz
15 V. L R} 12°p1s l ¢ MN L L ] 2 4%
1 kes €7 1% ND3 ¥ D103
I " .
- 4 RGP1os
R R’: Uy asavm ) , 130 by o2 LI
[ L .
15 11 TZ |8023) PINS Db gn co 0w 159 18-
aw ] L ' o [ s | 2200 e
PIN3 824
X 3 ren I R pornt
urH g7 [4 o N | L W]
3 G4y 5 .
9= . co
b Ry huxe Wheere) _ Wi8d i EA
> i cry B s 0 1
o = —
3 [k ;’ﬁ_z Ind ‘ g {‘" PIN 10/11
= 112
17 R72 T ,-’-’-Q‘ P”g . PIN 12

Re. 2

8Y 77)-5- K4 /.

Weehstof?

Oberlioche

Gerecnnel

18.12 8¢

8r

Geprult

2 -64-3




Uuumiiodore 900 Character-Mode Video Ced

Character -Mode Video Connector

-emale DB-9

o2
°7
5 ey ;
0 ok R
_l _______ GND
2 GHD
~§ 'Nol used

Nol used

Nol wused

‘Inlfensily

-Uideo

<Horizonlial

vlo|l~lotnizs

-VUerticael

NOTES:

RS 232 CONNECTOR

FIN  SIGNAL NAME

CHASSIS GROUMD
I TaD
RxD
. RIS
o £
 DSR
SIGNALL GROUND
nen
DTR

SONDPUD N -

[

PRINTER CONNECTOR

FIN | SIGNAL NAME
_ns

coa

cp1

co2

CD3

cna

cps

Cos

con7
_CACK

cBSY '

O ONDO BN -

18-25 GROUND

The printer connector has the same pinout as the printer

connectar on the

1M FC.

= Hoth connectars are female DH2S.



Commodore 900 High Resoluiion Video Curd . Commodore 906 High Resdution Video Card

Mouse connector - Monochrome video connnector

MALE DB-9 o

[WWWOJ | O1H-8
A\\Lz6 27 #8 #3

JPINT TDescription
PIN Description 1 -ECL Uideo out
1 Y(A) quadrature 2 GND
2 X(A) quadraiure 3 GND
3 Y(B) quadrature ] +ECL Intensity
Y X [(B) gquadrature ) Uertical sync
) RUTTON(2) 6 GND '
6 BUTTONI(1) ¥ +ECL Uideo out
i -0 & 8 Horizontal sync
8 GND - 9 | GND
9 BUTTON(3) 10 | GND




Corrections for fdformat fdformat

"COHEREMNMNT Version 0.7.3 Preliminary Release MNotes"

NAME
. fdformat - format a floppy disk
Flage S: USAGE
/etc/fdformat filesystem
Near Center of the page, DESCRIPTION
fdformat formats a floppy disk. This action will erase
"/dev/wd2" the previous contents of the disk.

Only the superuser may use fdformat.
should read

EXAMPLES
"/dev/hd2" /etc/fdformat /dev/fdl
This command will format a disk in the built in drive.

DIAGNOSTICS

"I/0 error" for a bad floppy, write protected floppy,
or no floppy in drive.
Fage 8:

Section near the bottom of the page reading
"e..standard time zone is Eastern Standard .
Time (EDT), your daylight-savings time zane
is Easter..."
should read
¥, ..standard time zone is Eastern Standard

Time (EST), your daylight-savings time zone
is Eastern..."

COHERENT Command




