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NOTES UNLESS OTHERWISE S?EC[F[EO: 
1. All coMoonents on lh1s poge should be in o con. 
2. VCC For all coMponents 1n con 1s supplied by VCAN 
3. All unused inputs Must be grounded. 

vcc 

Ll 
•2. 2 uH 

T 
FSl 7 

Ct22 

, - ----~, • 04: 7 VCRN (( 

3 
L H3006i1 

6 ZCLK 16HHzl 

F819 
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INTROOOCTIOO 

This specification describes the physical [)-1A controller (PCMAC) with a 
bidirectional FIFO used in a hard disk controller board. Tl"e PDMAC is a 48 
pin chip that has t,,.io basic functions. The first is to determine if one or , 
more words are rea:ly to be transferred to the Z8000 bus or be read fran the 
Z8000 ma:nory. The second function is to provide bufferring between the 
Z8000 and the hard disk and do byte to word funnelio;;. 

The first function requires that the Z8000 control signals be generated 
that adhere to the Z8000 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 requires that wen data is to be transferred frcxn 
the Z8000 to the disk that there is no gap in the flow of data to or frcxn 
the disk. To do this a minimun of 4usecs of data must be in the FIFO or 
there must be 4usecs of space available in the FIFO.. This requiranent 
irnplici tly relies on the use of half full signal (or half anpyt) • Bus 
req~st will be based on the level of th half full signal. 
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PIN DESCRIPTION 

Pini Pin-Name . 

---

· / •. l 
Function 

-3-

VSS ground. 
VSS gromd. 
va::. sv +-5\ 

---------------- Z8000 EXPANSION BUS INTERFACE-----------------

' 

AD0 - .ADlS 

MREQ 

WAIT 

CU< 

BUSACK 
(BAI) 

BAO 

VI 

!EI 

IEX) 

These are the bi-directional data lines on the 
Z8000 multi-plexed address/data bus. 

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

This is an active low input signal that is sampled 
durirg T2 arrl Twa to detennine if a clock cycle is 
to be inserted in the memory transfer. It is 
ignored at all other times. 

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

This is the bus acknowledge input that is_ da_isy 
chained fran the next higher priority device. 

This output is low if BUSACK is low and the 
PDMM: is not requesting the bus. 

This is an input pin, ·whe·n I0/6 and DS are both 
low then IRm is set low. 

This is an open drain output signal that is 
pull low when PCSS latches in state 1 11110111 1 

on 8D7 - BD0. 

This is an active high input pin, a high on IEr · 
allows tte POMAC to place a vector on AD7 - AD0 if 
VI, !ACK and OS are all low. 

This interrupt a:::koowledge input signal canbined 
with DS and IEI place and interrupt vector on 
M:J7 - AOO. 

This is an active low output pin, whenever IEI is 
low and VI is low and wi 11 cancel a low signal on 
this pin. 
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PIN DESCRIPTI~ (cont.) 

Pini Pin-Name 

BUSREQ 

OS 

CLKADR 

DMAEN 

LD0 

LDl 

LD2 

RESET 

PCSS 

PCSD 

IREQ 

8D0 - 8D7 

-- . 

Function 

This is an open drain output signal that is pulled 
low to request the bus 

This is an active low output signal that indicates 
that data is valid on the data bus for a write or 
manory devices are to turn their bus drivers on 

ADDRESS~ t.A'I'Oi INTERFACE 

This is the clock output for incranenting the address 

This is an active low output that enables the 
address and data bus drivers when the disk con­
troller has the bus 

This is the output pin to enable address latch to load 
in 8 bit of low order address fran B Bus. 

This is the output rise pin to enable address latch 
to load in 8 bit of high order address fran B Bus. 

This is the output pin to enable address latch to load 
in 8 bit of high order address fran B Bus. 

HARD DISK CONTROLLER INTERFACE --------------. . -~ 

A low on this signal will clear the FIFO an,d clear any 
CMA cycle in progress and clear the .ERROR flag. 

The rising edge of this signal clocks in the state 
placed on 8D7 - BD0. The state that is loaded in 
is deteonines the function implemented when PCSD. 
is active (low). 

The falling edge of PCSD indicates that either valid 
data is on BD7 - BD0 or that data is to be placed on 
BD7 - BOO. The source is deter.nined frcxn the previous 
state latched in by PCSS. 

This signal is set low by I0/6 and OS and is cleared 
when state '1111 1011' is latched in by PCSS. 
This is an open drain output. · 

This is the bi-directional byte wide data that is 
transferred frcm or to the disk controller 

TITLE 

COMMODORE 8716 PIN ASSIGNMENT (cont.) 
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PD'W: FUOCTIONALITY 
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The hard d~sk board consists of three parts; (l) controller section, 
(2) PDMAC, (3) address latches. Before any OMA operation begins, controller 
will send a carmand to l?DMAC which will then send the control signal to 
latch the addres·s fran controller to address latch, and the FIFO will be 
cleared lllless a clear pulse is generated by the /R.Reset line going low. 
This line also sets the OMA logic in an idle state. It also clears the 
/ERROR line. A (I 

(...o'f1''«'-•,'' ·\ 

The Single Step~ is used to transfer l word to or fran the Z8000. 
This line must be set before-the Start line is activated. 

The two signals /WRITETD and /READFO are used to control the direction 
of data transfer • . If /WRITE'ID is low then DIR is set high indicating that 
data is to be transferred from the Z8000 to the disk. 

(".,uf ... ~ 
Once the external latches have been set up a start pP{se can be issued 

which will initiate the /l:3USREQ cycle and control transfer of data to the 
FIFO. A /Start pulse will clear DMADONE. 
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COMMODORE 8716 FUNCTION DESCRIPTION 

S_J_7_£_D_R_A_W~I-N ... O~N~O~.----------------,R;;E~Vut_ ______ --T ________ _ 

jsHEET s OF 17 SCALE 
.. ... .. ___ _ ~ :··· 

-:::·~-- ;·, 



-6-

D"IA on tne: Z8000 Expansion Bus 
. 

The Z8000 . CMA 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 Z8000 Bus 

The Z8000 has two signals used for releasing the bus to other bus 
masters. They are ;BUSRF.Q and /BAI. The signal ;BUSRBJ is p.Jlled low by 
any device that can ce a bus master but only if its respective /BA1 signal 
is high. The /BAI is a diasy chained signal that propagates fran 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 fran all other devices. Therefore, 
al thcn.gh 4usecs is required to grab the bus fran the CPU there is no maximun 
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 rowever 
places the disk controller on the bus for a minimun of 128 usecs for a 
single sector transfer. (Multiple sector transfers would hold the bus for 
upto 150usecs before the buffer would be anpty.) A smaller buffer would 
permit other devices to share the bus at all times requiring only 16usecs at 
most for a 64 byte deep FIFO. en the average the disk controller would 
require the bus 9usecs once evecy 58usecs. This anounts to a 16% overhead . 
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 - /SAO daisy chain to the 
requesting device, actual data transfer can be:; in. In this case only three 
signals need to be generated to transfer data. These are /MREQ,. /OS 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 manory is 
to drive the data bus. These two lines are decoded to generate /RAS and 
/CAS for Drams. It is imp::,rtant that the setup and hold times for row 
address and col~m address be adhered to. 

3) Releasing the Bus 

At the end of the D-1.A transfer /BUSREQ is released and ;13AO is driven 
low if /BUSREQ is low. Once /BUSRF.Q is released a miniml.ITI of two clock 
cycles will occur before the cpu drives /BAI high. 

TITLE 

COMMODORE 8716 DMA ON THE 28000 
EXPANSION BUS 
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l?OMAC TO DISK CONTROLLER HlI'ERFACE 

Interfac{ng to the D1A controller frcm the disk controller side 
is via the eight bit data bus (BD0 - B07) and two control lines 
(/PCSS and /PCSD). The control line /PCSS latches the contents of 

B07 - B00 to be used to do one of the following functions deteIItl ine 

-7-

by· the vallE on B07 - B~. ... 0 ,,-,N. ~\l•"j .iulj-t "T pc.~; 
8D7 B06 BOS B04 8D3 B02 BDl 8D0 Function vJ 1 

l 1 l 1 l 0 1 l I.D2 is set low. r.D2 is set high on the 
t 1-»•"'j f~ing edge o /PCSD. 1\..... Bo7 £,(l,1t1..,,,~ ~ i)~ , .. ,"~-.i, · 

l 1 l 1 1 1 0 1 I.Dl is set lo~ r.Dl is set higtl on the I. 3 'i)i • r ~ W'r 

Y•~~ fa--:!-ling edge of//PCSO. GO ,z -'f-

l 1 1 1 1 1 1 0 r.D0 is set loi,K LD0 i s set high on the 
"'(;""~~ fa'Ning edge of /PCSD and the DMA logic 

..J is enabled on the rising edge of u::,0. 
l l 1 1 0 1 1 l This state will either output data fran 

the FIFO onto B07 - B00 on the falling 
edge of /PCSD or shift a byte into the 
FIFO. The direction is determined by 
BD7 on the rising edge of rn2. 

l 1 1 0 l 1 l 1 

If BD7 was clocked in high then the 
output of the FIFO is driven onto 
BD7 - B00. 
on the falling edge of /PCSD internal -
status will be driven onto B07 - BD0 
as follows: 
BD7 - This will reflect the state of 
DMAOONE. 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). 
B06 - B YTERDY: this signal is high when 
a BYTE is ready in the FIFO to be read 
frcm or write to the B Bus. 
BDS - ERROR: this signal is low if a 
BYTE is not available in the FIFO and 
a BYTE transfer is requested. 
B04 - B00 - reserved. . , 

------------------------------------------------ -------------------- ,, · "' 
1 0 0 1 1 1 1 1 This state will force !Rm to a high {r' ~. 

impedance state. (IREQ is open drain.) · ' 
1 0 1 1 1 l 1 1 This will force the lire VI to grotnd -..... , , 
l l 0 l l 1 1 -;..._,fJ Sing°le.Step- This will allow the D-1A ( !.<r-.c;~LP 

0 1 l l l l 1 l 

COMMODORE 

DRAWING HO. 

. ·- •'I, " . 

section to transfer one word. ( ""'- t.~-"",._N ·.. . cf"),• • 
Reset - this will clear the FIFO and \ !- ,_., _~. I- J 

~ the direction of tr~nsfe,:r; ~ ~ \'IN lt>tl ,., 
from the Z3000 te the ai .k. w ·'

1 ,\l;r ~. 1 r - - . - J . - --. . . "-th"'~ . ) 
~~~;.:. ... J ru•·, I e '(U,.:t- ,-.J/,\j~_ 

.. .I~·;-, Jt· -t\,A< v~ 1"'-I"--"-~ . ( ~ ?-.. ... u -CI\ 
\. 
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/BUSREQ: .:~ ~USREO is controlled by two signals - /S.Busreq and 
/R.Busreqf ~ot:i:i signals are active low. /BUSRm is an open drain signal 
capable a£. s1nlt1ng2ma. · 

-f . ... 
· /S.8-usreq: ·This signal wi}l t:e active only if D'1AOONE is low and BAI 

is high~ This is the protocol for requesting the Z8000 bus. IF DMADONE is 
low and BAI is high then if DIR is high (Z8000 =>DISK) then the bus is 
requested if /H.FULL is high (FIFO is less than half full). 

IF DIR is low (DISK=> Z8000) then if D"1i\CONE is low and BAI is high 
then /S.Busreq is active if '/H.FULL is low (the FIFO has 32 or more bytes) 
or /ror (/EDT 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) • 
/5.Busreq= *{ *D1ACONE ca BAI (a DIR ca /H.FULC. (a /R.Busreq 

*DMAOONE (a BAI (a *DIR (a [ */H.FULL + */Eor (a W.Ready] + /R.Busreq] 

/R.Busreq: This signal will clear /BUSREQ forcing the output to a high 
imf:edance. This will be low wha1 DIR is high arrl Stopfl is high (Stopfl is 
set on the falling edge of /FUC.L and cleared on the rising edge of /H.FULL) 
or DIR is high and on the rising edge of /OS, /C..Ready is high (IL.Ready is .. 
high after a word is read into the latches and low after /R.Reset or after 

'. ---

the two bytes have been transferred fran the data latches to the FIFO) or if ... 
DIR is low and Stopemp is high (Stof8t1p is high on the falling edge of · · . · .· - :_., : · 
/El'1P'IY and low on the falling edge of /H .FUU.) or if on the falling edge of .. ... :: 
/OS, W.ready is high (this indicates that the data latches were not written ,. ·, . 1r ... _ .. 
to fran the FIFO) • If an error condition oa:urs then ~ USREQ can be reset .· :, · ::---··;--· 
icrrnediately. If there was not an error then ;BUSREQ can l:e reset ·on the 
second half of T2. This is becuase /BUSREQ can not t:e reset until the /WAIT . 
line is sampled. The /Wait line is sampled in the middle of T2. 
/R.B usreq= * [ *DMAOONE + [ DIR (a Stopfl + *DIR @ Stop:rnp ] @ T2 @ /CUC + 
N .Ready] 

N.Ready: This active,nigh signal indicates that a data transfer-is 
ab:lut to take p·~ce or h¥ taken place but that data was written over or 
that the data wr tten was not val id. This is set high on the rising edge of 
/OS and /L.Ready ·gh pr the falling edge of IDS and W.ready was high 
~ , · 

Stopfl: This? ~nal is used to indicate that /FUC.L has gone low. ·rt 
is cleared when /H ff ut:L goes high. 

. \ 
Stopemp: .This sigri'al when high indictes that /EMPI'Y has gone low and 

is cleared when /H.FULL goes low · 
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'/:.._ /FOOOO: This signal when~ low enables the odd byte (AD0 - AD7) to the 
input to the FIFO. This signal is active when DIR is high and 03d is high. 

'f... /FDEVEN: When low the even byte (ADS - ADlS) is input to the FIFO. 
1nls is active if DIR is high and Even is high. 

1'. /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 

.._signal. \ 
·I~'~ ) 

ClkevenY On the rising edge of Clkeven the data from the FIFO is 
clocked into the even latch (AD0 - AD7). This is active if DIR is low and 
even is high. 

l °f-l'f>~ ) 
k · Clkodd-:- On the rising edge of Clkodd the data frcxn the FIFO is 

clocked into the odd latch (AD[ - AD~ • This is active if DIR is low and 
odd is high. ~ ,l-

SI: This signal is nonnally low but when high it shifts into the FIFO . 
the data that is on the inputs. SI is set wi th/S.SI and is_ z::eset by /R.SI. -: _= · . .. 

/S.SI: This signal is active (low) if DIR is high (Z8000 => DISK) and 
IR is high and /L. 'Rec:rly is high or if DIR is low and CRDJ ls. low· acrl IR is 
high and if N.Ready is low. 

S.SI=*[ DIR@ /L.Rea:3y +*DIR@ IR@ CREQp.1lse] 

/R.SI: This signal clears SI. When IR goes low/R.SI goes low 

/R.SI = IR 

~ /DMAEN: This is an active low signal that is set when the bus has been 
requested and a bus ackrowledge is received. It is reset at the end of_ T3 
if the bus is to be released or if an error occurred. 

S0: This signal is normally low until data is requested. SO is set 
when DIR is high and /REQ goes low and CR 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. 

f :~,_ /BDENOUT: This signal enables the BO b~ when low. It is low when DIR 
~igh and CREQ is low. 

TJTLE 

COMMODORE 8716 KEY SIGNAL DESCRIPTION (con 

DRAWING HO. REV 
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.,,,,,- \/t30CLKOOT: Thii clocks the data into the output latch for 6D0 - 607. 
The data is clcx:~ in oo the rising edge of SO if DiR is high. 

OCU<IN7 1
/hi~ clocks the data on BOG - BD7 into a latch on the rising 

edge rnro 1f DIR is low. 
I 

/8DENIN~,.. This enables the~ data fran the SD latch to input to the FIFO 
wha1 011· s/low and /FOOOO is high and /FCEVEN is high. . 

Tl: is signal represents the first state of the three clock data 
transfer C:icle. /MRID ·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 
beg inning of T2 • 

.' 
I . 

,.- T2: During T2 and T3 data is transferred. For a write data should be 
val"id before /DS goes low. For a read, data will be valid 110'ns after /OS 
goes low During .l'.2 . ./WAIT will be sampled on the rising edge of /CU<. If 

}

-JWAIT is low during this time then T2 will re:nain high for an additonal 
clock and rntil iwAIT is high on the rising edge of /CT.K. 

: /MREQ: /MREQ goes low to indicate to memory devices that the address on the 
i bu; is valid. It is also used to generate /RAS for Drams. At the l::eginning: 
•; of the first DMA cycle BAI can go low at any time be:uasa of the delay in 

'.) ,.Y 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 falli~ 

edge of /CLK, BAI must be gated with /CLK to guarantee a setup time for . 
: /MREQ before the system clcx:k. /MREQ is cleared durir-g T3 when /CU< is __ _ 
· high. 
~ 

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

·TIT\.! 

COMMODORE 
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PDMAC CX: PARAME'I'RICS 

PIN NAME 

1. General Information 

2.· Input From Z8000 Bus 
WAIT, CLK, B US!CK, 
ID/6, II-I, IACK 
AD0 - A015 

3. Output to 28000 Bus 
0..) IEO,MREQ, BAO,BS,.\£0 .'\01:S-­

VI, (op:n drain only V , 
I applied) 

4. Inout Fran Controller 
BD0 - BD7 
RESET, PCSs,· PCSD 

5. Output to Controller 
B00 - B07 
IREQ (oi;:en drain) 

• 
6. Output to Address Latch 

CLKADR, CMAQJ, 
W0, IDl, r.D2 

COMMODORE 

ORAWINQ NO, 
. 

OiARACTERISTICS MIN MAX 

Operatin; Temperature CX: p:,wer 0 C 70 C 

Supply Voltage 

Maximun Fower Dissipation 

Capacitance 
V:.n .. 
v~~ 
Input Leakage 

Capacitance 
VcL-

4.SV S.SV 

75~ 

SPF 
0.8V 

2.'JV 
10ua 

100PF 
0.4V 

I cL {Sink current@) 
V~ = 0.4V 

"''-

( source current @) 

Vt:~ = 2.4V 

~:~~ 
200ua 

J_.L Q \j .. l.. = ,;;.,'+V 

_?-~ lg· 2 \J .. ti ~ ':l..'+-V 
...A c.- '""' -:r- ~ . V' 
3cc ~'\. 

Same as 3 

Same as 5 

TITLE 

8716 DC PARAMETRICS 

REV 
SCALE jsHEET 12 OF 
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GENERAL TIMING 

The Z8000 uses three clocks for each bus access, except for those bus 
accesses where the /WAIT line is activated. Three lines /AS, /MRm and /OS 
are used to set up the address and control the transfer of data. Address 
strore, /'AS, is not used since the address is latched externally •. Only 
/MREQ and /DS are needed along with R/W and the status lines sr0 -·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 /HREQ be low 20ns before the rising edge of CU< and that the­
hold time frcm /OS low on a write must be 110ns. Also, /MREQ must be high 
for a minimun 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 frcxn /0.S is ll0ns. In 
addition to the individual requirements for /MREQ and /DS there is a minimLtn 
cycle time of 375ns for any read or write cycle. 

By emulating the Z8000 timing this will guarantee that canpatibil tiy 
will be easily achieved since there are delays throU3h PLAs , used to g~rat~ 
/RAS and /CAS. -• 

TITLE 

COMMODORE 8716 AC-TIMING SPECIFICATION 

_S_IZ_E_O_R_A_W_IH_G_NO~.----------------"""T-;:;R-;:e-::1v 1-------.,...---------:--
lsHEET _ 13 oF 17 SCALE 
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PDl'1AC AC SPEC 

PARAMETER (Z8000 BUS) 
CLOCK cycle time 
BUSREQ to BUSACK 
MREQ setup time 
OS delay fran T2 
OS low to MREQ high 
MREQ precharge time 
Data set up time {write) 
Data hold time frcxn OS 
WAIT set up time 
WAIT hold time 
B USJlCK to DMAEN 
CLKADDR low 
CLKADDR frcxn OS rising edge 

f J f~ ~ btA~ 
'>~ : ~ ,.-f "'f f : Yr ·,'._ (. ' } ... . - .... ...J_., 

J • • ~ 1 
- , ..... ......--:,.i' ., -• 

This table is the para."lleters 

SYt-BOL 
'ICLl< 
'IBUS 
TMREQ 
'IDSD 
'IDM 

. 'IMH 
, TIN 

'IDH 
'IWSU 
'IWHD 
'IBDMA 
'ICLKLW 
TDSCLl< 

MIN 
160ns 
500ns 

20ns 
30ns 

110ns 
135ns 

20ns 

MAX 
240ns 

~ 
J0ns ® 

~ 
~ 

~ 
"'2--0"')' 

(:,Dv-S 

for the 30 pin interface •. • 

-

Table I 
Parameter Symbol ?-HN MAX l -

E PCSS tow Tl 80ns E PCSS to PCSD Oelay T2 S~ns E PCSD Low T3 ~ ~s I . 
E State Setup for PCSS T4 30ns 
E Sta~e Hold fra-n l?CSS TS 30ns 
t :::>ata Setup for PCSD TS :Jns 
{ for ID~,1,2 .. 

Data Hold for KS::> T7 ' ._s-v ~ns 
for IDC,1,2 
PCSS to !D~,1,2' Celay --:, 3Cns lOCns .... 

-.J 
PCSD to LD~,1,2 Jeli::iy 19 3~Jns lC' ·'.;n.s 
Write Data Setu? Ti~e TlO sons 
~·lrite ::)atc1 Hold ':'i:::e Tll J:ns. 
~ead Data Access Tirre Tl2 lC~ns 
P.ead Data !-!old Ti:".".e '!'13 · 30r.s 
frcxn ?CSD 

iTITLE 

COMMODORE 8716 PDMAC AC SPEC 

I SIZE ORA WING NO. 

l
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' 

1. Description/Part# 315017-01 

The Z8000 floppy disk is an intelligent controller subsystei::'I that will 
reside on one of the two flo9py mec~anisns it controls. The subsystem 
will l.lSe a 6508 CFU with RA:'1, 4K x 8 bit P0!-1, 74LS245 bus driver, custom 
IC, SCI575 analog read/write IC, a 7406 for LED and motor_ cor.trol, and 
four 75477 stepper drivers. The RQtA will contain ?rotocol inter~reters, 
OMA interface drivers, and device driver code. The protocol inter?reters 
will read corrmands fran Z80~0 :re~ory and jump to device driver section(s) 
in rom that will oerforrn the coomand for the soecific device. The flooov 
disk driver will ~eside in the base system FOM.and will be controlled by~ 
custoci IC. This custom IC provides a 1.5 MHz system clock Eran the Z8000 
6~F.z clock, address decode for ROM, selects for the 8716 Z?.000 D~A 
controller, data se~aration ar.d wri te ?recar.;,ensation for GCR and~~~ 
format!';, and I/0 90rts to control LED, motor, hed select, and ste?pets. 

The interface to the Z8000 system will be via a 34 pin ribbon cable 
that connects to a 8716 !JMA controller that resides on the main Ci?O board. 
T~e ·comnaoos wi 11 be ?assed to the subsys tern by writing. a_ SCSI like 

· command to a specified merory oage in the Z8000 -re:nory. Then the 28000 
will address a location in I/0 space t~at will cause a I/0 select ~nd 
interui_Jt t.'":e subsyste!!i. The su~systern will then interupt t.'ie cormiand, D,..~A 
any sector information to .or frar. the 9hysical device. It will then .DMA 
:,ack to the . corr:riand area a SCSI like status information and cause a 
vectored interu9t to the Z80~C with the 8716. • 
All MFM features are not implemented in this chip. 

~ PMrr ..J, STATUS 

-1 315017-01 Active 

-I . . . ~ 

UNLESS OTHERWISE S~ECFEO DRWH 

. 0IMENStONS ARE IN INCHES COMMODORE I TOLERANCES- -
SYSTEMS ENG 

.4,NGLES ±1• TrTLE 
2 PLACE OECIMALS¼..02 

- TEST ENG 

3 PLACE DECIMALS±.010 
"'.:IRCUIT ENG 

IC, LSI, Cor.t..-oller, 
zaooo Floppy Disk . ~.?723 -. 

- COMP ENG - SIZE DAAWNG NO. 

A 315017 
-

SCALE I SHEET 1 

-- - -
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SIZE 

l.~ ~~ORY~ A~u R~GISTER 
ADDRESS DECODE 
Al5, Al4, A), A2, Al, AO, R/~ and RD enable are decoded for che following 
memory map: 

~FM register.is not implemented in 8723. 

0000 
0001 
0002-ooJr 

4000 

4001 

4002 

4003 
4004 
4005 
4006 

4007 

400C 

6508 I/0 port d•t• direction r•9ist ■ r 
6S08 I/O port 
6508 RM 

W0'1t.SSSS 
w 

0 
l'1 

t. 
ssss 

W01'1t.SSSS 
w 

0 

" L 
ssss 

SKWEHPGG 
s 

" w 
E 

II 
p 

GG 

TRWCSCPS 
T 

R 
w 

C 
s 

C 
p 
s 

UWNCOQOO 

DRIVE 0 CONT!lOL t.IN ES 
.. .!RIT!: PROTECT 

TAACX 0 DETECT 
MOTOR ON 
L£D 
STEPPER CONTROL 

DRIVE 1 CONTROL LINES 
WRITE PROTECT 
TAACIC O DETECT 
KOTOR ON 
t.ED 
STEPPER CONTROL 

CONTROL LINES 
SYNC DETECT/GENERATE 

KFM l'IODE 
WRITE GATE 
ERASE GATE 
HEAD SEY.ECT 
PCSS/PCSO !:SABLE 
GCR DENSITY REGION 

l•protected 
l•on traclt O 
l•ftlotor on 
l•LEO on 

l•protected 
l•on traclt 0 
l•11otor on 
l•LEO on 

( read) l•detec:ted 
(write) l•generate 

O•GCR 
l•on 
l•on 
O•lower 
0•drive O 
OO•GCR 16 (2.66us) 

8716 PCSS REGISTER SELECT 
DATA TO AND f'ROl'1 DISJC 
DATA WITH PCSO SELECT 
8716 PCSD REGISTER SELEC~ 

CONTROL LINES 
TEST KOOE .R/W l•test mode 
READ ENABLE .R/W 
WRITE CURRENT .R/W 
CRC ERROR READ ONLY 
SET CRC R/W 
CLEAR CRC .R/W 
PRECOHP R/W 
SET OVERF't.OW READ ONL? 

TEST 
• u A 

F(UX C.tw-16 E T A¢ 
N - iNRrT'a DATA ~a ·c SHIFT REGISTER CLIC RO 

OOQO STATE RO 

EOOO-f'000 R°" select 
- · · · 

TEST MODE: In the test mode, the state is slowed from clocking at 6 Mhz to 1.5 
Mhz. This enables the tester to read the state of the state machine 
during phase cwo high._ In order co be able to read valid data from 
400c, the chip must be in test mode. 

-

TrTLE 

COMMODORE IC, LSI, Controller 
Z8000 Floppy Disk 8723 
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lsHEET 4 315017 SCALE 

.. . 

- - . 

OF 15 



-

'a: -

. 

l.: ~~ f:!'JCOCEt'CC::::~E • - -
',•:hen t~e "'.F~~ ::1 t in t.~e control register is low the disk data select 

·"'ill use t~ GC~ encode/cecoce logic. \·:hen t!'le write gate bit oE t!ie 
control register is set hi then the a:R encxe logic is ena~lec ~y the 
state ~achine. T!-e GCR 8 to 10 bit conversion is cone wit~ GC? PL>. #1 and 
~ PLA •2 as two se~rate 4 and 5 bit conversions. The PLAs ~ill ~rform 
a 4 bit to 4 bit conversion, the fifth bit is routed to the output (note* 
the gcr PLA ~l & F.2 could ':est be implerrented ~it~ descrete logic instead 
of a PLA). An additional in?ut for sy~c senerate will force all the ~ata 
outputs of the PLAs ~i (note* since bit 2 and 6 are routed '"'i thout 
conversior., :o generate sync then bit 2 and bit 6 should also tie hi). ~e 
lC ~it converted out?ut is ~~en inout to the shifters and latched at the 
next C.C?-9RDY (byte reacy) out?ut frcxn the divine by 10 counter. GCR-3PDY 
also signals the 65C8 that another byte can :::e written ~y creating a 
negative edge on t~e SO (set overflow) pin of the 6508. T!1e shifter is 
then controlled :,y the a:R state :nachine and the three ;TOst significant 
bits are in!_)uts to the precan~nsation for the middle bit. GCR IJ and CCR 
1 are also in?,Jts to the state ~achine to determine the bit rate. Data 
out?ut is on GCR-D and GCR-:ID outputs of the state ~achine. 

;ihen the write gate bit of the control register is low then CCP 
cecode logic is enabled by the state ~achine. 1ata frc:rn the disk is 
synchronized to the 6MHz state machine clock and is input to the state 
macn1ne. This read pulse is· sampled will ??rfocr. phase lockec! data 
separation for the OCR density region specified ~y the G:R O & GCF 1 
signals. The oup1.Jts of the shifter connected to the GCR Pc.A #1 and G:R 
Pu\ ~2 for C-CR decode. The PLAs will also generate a syrx: detect signal 
if all the data in!_Jtlts are hi, this wi 11 reset the divide by 10 counter to 
establish byte synchronization. S~ifts are counted by the divide by rn ___ ;: 
counter to generate fre GCR-3RDY signal. This signal will then in turn_ 
latch the decoded outputs into the o::R read latch and generate a negative __ -
edge on the ·SO (set overflow) pin of the 6508 to signal the -processor a­
~yte is available to be read. For more details on the internal O??ration: 
of the GCR state :rachine see section 3.2.5 GCR. STATE MAC·iINE • 
.,.-
1.6 MF~ ENCODE/DECODE 

Khen the~~ bit in_the control register 
will use the :-1F.-: encode/decode logic. v-.'hen 
control register is low then~~ decode lo0ic 

l. 7 C:.C:R :OR:-':AT 

is Hi the disk data select 
the write gate bit of the 

is enabled. 

The Z800C c:orr.?Uter will run a version o( the unix O?=rating syste!T. 
an-:: will re<J"uire a 512 byte sector size. This format will use the 
existing co!:.nodore CCR data encode scherre with variable density (see table 
3.2.2). T~is for~at will allow for 1,224,704 _bytes of storage ~r 
drive. The data rate for one track will vary from 41K to 33K bytes/second 
for the different regions. Th multi-track transfers including ste9 settle 
and laten~y will be 38K to 31K bytes/second. 

TrTI.l 

COMMODORE IC, I..sI, Controller, 
28000 Floppy Disk 8723 
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1. 7 • l ItJ :=" I ELD 

Si.'}JC SF~GR TP.:\CK GAP l 
!!!TS 4C 10 lZ 12r. 

SY~C 
Sf.CTCR 

TPACK 
G.!.? 

, ... 

1. 7 • 2 Dii:!' A FI ELD 

eITS 

SYNC 
A."~ 
DA~A 
CHF:c:KSU:'-~ 

GAP 2 

SYNC 
40 

1. 7 .3 GAP 2 OcTER:1l~!ATIOt' 

42 =its of l's Eor synchrcniz3tion 
Sector ('3-15) •.,:i th oi t 4 as ;ar ity 

(even) 
:rac~: J-,9 with bit 7 as ~arity(even) 
:'i:-:-:e ::'.'e".:1,Jired to tur:, 0:1 write ·Ja':e 

DATA CHECKSU~ 
5120 lC 

G.~P2 
12~ 

4~ bits of l's for sync~ronizaticn 
Aadress mark=hex 88 
512 bytes of data 
Exclusive OF of data bytes an= 
checksum=~ 
Variable dete~ined by drives~ 

Curi~ for,nat gar> 2 -rust allow for 2% srieec vc1riation at the end of 
eac~ sector, so that fast running drives will not write over the beainning 
of the n.:xt sector. This 2% is for drives ~~at are running at the correct 
speed, so this figure must be adjusted for the drives~ at the time of 
for.::at. Co~;ensating for :rotor s;?eed error in fonnat will allow ga~ 2 to 
!:>e 2% vs. 4% if th foz:rnat soeed is not ~nown. ~his will cenerate another 
2% of disk space for storage and will check the drive~ for an out of 
specification speed • . Tfie format will ;,erfore a s::ieed check to by writing 
38*256 bytes of OCR 0 (210,773:ns or 105%) followec ~y 4 bytes of sync. 
The gcr ~ ~ytes are then counted until sync is found. This number is the 
total nU1~ber of bytes that can ~ written on track 1 at the current S?eed. 
A :n~nim_um e:a9 2 of l~ bytes is selected for a 9rive t~at is running 2% 
fast anc ·this is incre~ented by t byte ·for every 16 bytes/track extra. -
':he sa~e ~rocecure is follo...,,ed for all four of the c:e~sity re:;ions. 

1. 7 .4 GCR D,;T.:; AATES/rore·.ATIED CAPACITY' 

TF.ACK ~fGI CN 
l-39 

42-53 
54-64 
65-2~ 

SECTORS/SIDE-

EHT TIME 
2.16 
2.33 
2.50 
2.66 
= l 196 

SECTOP.S/DI SK - = 2,392 

<:r~oos/~"' ,..~. --'-• •. ..r.l...c,. 
16 
15 
14 
13 

BYTES/OISK. = l,224,7J4 
BYTES/CO:°JTROLLER = 2,449,408 

SECTOP.S/F!EGIO'.: 
624 
21'3 
154 
2C8 

TITLE 

COMMODORE IC, I.SI, Controller, 
zaooo Floppy Disk 8723 I SIZE CR.AWING NO~ 

315017 
Rev.,_ ________________ _ 
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1. 7. 5 OCR CODE CCNVERSIOtl 

' ~ BI~RY CCR I BI~RY' GCP 
0 000'J 01010 8 1000 Cl~01 
1 0001 ~1011 9 1001 11001 
2 0Cl~ me 1 ~ a 1010 11310 
3 C0ll 10011 b 1011 11011 
4 ~100 01110 C 1100 01101 
5 0Hll 01111 d 1101 11101 
6 0110 10110 e 1110 1111'3 
7 0111 10111 f 1111 10101 

1.8 GCR STATE ~OiINE 
The a:R state machine will refor~ ~hase locked data separation during 

read operations, and write preccrnpensation during write operations. The 
state machine is constructed as a PLA with out~uts connected to a latch 
t!iat is clocked at 6l·!Hz. Scxne of the out?Uts of the latch are then 
returned as inputs to the Pt.A to determine the next state. This will 
cause the PLA to c:iange states at a 6t-!Hz rate. A base of 16 states are 
chosen for the lowest density region. This is derived by 16* 166.66ns 
(6~Hz) = 2.66us bit cell ti~e. This is varied :or the other regions by 
skippi~g states 3,5, and 13 to arrive at 2.166, 2.333 and 2.Sus bit cell 
ti~es as shown ~y Figure 3 GCR STATE DIAGRAI-4S below as the a:; input. 
During read o;;:,erations (write gate=O) the read ?Jlse should occur near 
state #8. The active transition of RP will have a twofold ??? effect. 
~irst, th~ data output to the shift registers· ;,..,ill go hi · so that during - ··· 
state 15 when the shifter i~ clocked the data will be one (note: cata into __ 
~~e shifter will go low on state #0). And, ?econd, if RP occurs early or -· 
late of state #8 the state machine will c~ange the current state number 
closer to ~tate #8. The ??? further away · frcrn state ~8 the greater the 

correction. This will create a phase locking. on t:ie transition for proper 
data separation. 

During write operations.,_ the data. outi)ut eill _be toggled when the .. 
in9ut data in high. This toggi°ing is done· at state 7~8 ·or -9 · de?ending on 
the data :efore and after the current bit. This is s:iown in ~i<;ure 4 GCR 
\'1"RIT:S STATE !JIAG~P. .. '-'.S as +C-. 

Tm..l 

COMMODORE - -
IC,_ LSI, Controller, 

· zaooo Floppy Disk 8723 
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1:--igure 4 

Ft. rJ,)f <:: H.A n e, C:. 

Tm.l 
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1.9 

TI1c rules o( MFM ~re: 
I • Tl1c dalJ bil s1tll ap~an 111 1hc 11111.IJlc of ;i bu (r;.11ne 
" • TI1e clodt bu IS WflllCn JI lhc bc,mmnc of 1he rrJme only rf 

1 conJilions are met: 
11 • Nu dJIJ bu will appcar·rn the current fr;11ne 
~1 • There was no d:i1a brl m 1he prcviuus fr;mre. 

In 01her worJs. a dod. bil is inscrceJ only rf 1wu 1:onsccu1ive frJ111es 
woulJ cu111;iin '-00'". 

W11en rc:iding Ja1:i from lhe dislt, FM 111us1 be convened 10 digilJI. 
with :ibsolule accuracy. In ;uJJi1 ion J scpar:lle Jetecllon is required ror 
Cluck. and Dara bits. Special problems m:iy occur with some brt apttcrns. 
This is known as the "b11-Shif1mg'" rroblem. :ind a PLO (phase locked 
usc1llator) 1s nunnally used for precise bil Jctcctrun. 

AJI 1bla on the dh.L. is stru..:lumJ in bytes. IJytes (groups uf 8-bits) 
nlUSI also by synchroni.1.cd. This f um.:tiun is performed by sr:irung every 
block ur infonnation with a speci:il nr.irker. When the Jisk.eue is Ont 
uscJ, it 111us1 be in1li11lii.cd, ur .. form.riled'" w11h these mark.era. H)'le 
cuuntl arc lnltl.&llted when these ID ur Jata mark.a iue read. 

Finally. a serial tu parallel cunvcrsiun 11111st he per(urmeJ tu assemble 
8 bits irtlu a hy1c. This is June hy Ilic Jrsk:cun~ruller. 

TI1e npcrJl1t111s rCljlllTCJ by a "wri1e" arc n;itur;illy the reverse u( 

thusc Jc~ribcJ ;.ihuvc (ur a "rc:iJ .... 

__JI.._ _______________ , .. of I "0Ll 

-

1. 9.1 . 
Fur thi, r.:a'41n. ;a hlanL. ~•(' nm,t "'= rn)\·iJ.:J 1'cl1Al!l!n lhc cnJ ur '10C 

;orJ. anJ tho: ~t,:innml,! ,,f the n..:,1 ,,n.:. In fai.:1. a i.:;1r mu,t he r _ruviJcJ 

oc . .:.:n an·y ·,"'·u /lin.:, "'hh.:h mil,!hl "'= upJar..:J ,crari_1ti:!~·-. ~hi-.l ,111..:n.J~c: 
IHM ,l i,&. -tra..:k form.it 1, 11,-.·J. ,,1111.:11mi:, "'11h min,,, \'ari:1tmn!'>. Th,~ fur­

·..11 ;' ,lu,tr.11.:J un fit: -~· I 00 . h1ur l.1nJ, ol l!·•J'I' ,,r.: u,.:J: 
c;,.

1
, J ""u~J unly on.:..: ,,n 1h..: 1r.1ck. II i, lhc fr..:i:·~~Ji:, ~•P· It Jppcan, 

.al 1h..: cnJ l,f I he 1r:i,.:I. ju,1 t,:f.1rc 1h..: inJi:,-ht.11.: fl'1'11NJn. 

<;.,
1
, I i, ..:,ilkJ lhi: ,nJ-.·, -i;:ir . ,1nJ i, u,..:J al 1h.: ~-i;inn,ni; ufi:,c:q track. 

i.:oniain, ~II t,ysc:,: 1hc tir,t lti h) re:, ..:un1.11n 1h.: h.:,aJ.:..:1m;1I ra11.:rn 

.... r·· 1"1111,11,\ ,:J h) J h} 1c:, .:~1n1;un1ni,: ··1•r·. The:~ f,1ur h) 1.:, llf u·, JfC the 
J.r..,...~:,I "•If 111 rw\iJ.: 1h..: ') n..:hr,>ni1;1t1un 1,ir 1h..: J.11a-,.:rar:1111r. The 
:nt,:lh ,,I i,:.ir I 111.a)· n.:v.:r Cary in kni;th . The inJi:,-i,:;1r i, f11ll,11A..:J h) lhe 

~kn111i..:.11n1n ,,f lh..: 1i1,1 1.:1.·,,rJ. 
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1.9.2 

, 1 9 ~ ") . . . -
' 

/0 I ;. the J.•,oolio:•••-1..-IJ ul ,,,.. t■ -i "'''"" II --.. 'hyt~•· t'-: II> 
..W.,,..""-'• the 1r-.-L-.alJ"""· t'-: ""·r,,. .. .JJ,-,-.. ~,.11-., C NC ,ho.-.:L. 
- ~""' '" ••·nh ,..., 1nt,·.,,-11r ul ,.._. ,,..IJ. ·1 '-: tr.,L . ..J.f,y.,., .-i 1ht: 
-·lt•·•IJ,y..., ,-,11.J., :a .,..nli.:.IIIO"' lhJI tht, ,.,.hi 1r;..,L ...... "'"•"• .... "C . .......,~ .. .., ............ 

• 

-i]-7···Jl.J· .. --
I I•,... ;~•••• 

•,. .41 ... 

~i.oure 6 

r,.,~ 1 ;.. r:aD,,,I lhc I 0-pr anJ --,r:tr.1 lc• c.-•t, _,._,-.-.,i•~ lJcnuliL• ,,;,.., 

lleW r..- ;" ""''" ro:IJ. 11 11-<• 10 h y,,-.. . Th.: fiN ,. 1-,, ... c .... ,.,.., •he 
lw..i..:-4 pollen, ·•f"". It;. r,~~-•d hy ,.,_, (....., .,.....i ,y,..·lwu,,11:oiit• 

~ """'"""NII ··111". The lc"l'II vf Pf' ? ""'Y v-,.ry i,, lr"l111 »Ra Air ......... . 
l1'e Ant ,.,.,....J. o, ditt■-llnl ,.,.,._,_ II~ 1.\1 ltyu:•,(- F"fl. • · 100.) 

l1'e ..... ~ a.a- ,l;ita °' urlttc-d .w~, ... _... II ;.. ltiAuwftl hy ,,_ 

anwil 1:?1 "'1n o/..v:r Ja1a. 11;.. tn,n,na,.,.J by the,_.,_, CXC" chft:k. _.,_ 
~. c,. J lffTllffltllro the h """"'· II ;, c,,~ ,,_ ,...,.... -.I 

""" II t,yw, . The Pini 17 hytc• - ~• ht the ,utlcnt ··t- F ... anJ tht r,,.., 
..., llytc, ~-:•1'1"'. Ju,- the ,ync. F.vcry •••ctn-i•e rr,:unJ"" tht ~-

•. ~ --· .,,. .,., ... 11 10. ~,. ?. :aftll -o ... - . . . ..... _ ...... 
'Mlrff.,... ,._,,_,_.....,._ a "P"C• Ji.wrw """Jmr .r,: ,-..1. A ...,.. 

-

. 

COMMODORE 

-

SA D"AW .. (I HO. 

315017 
rOFIM NO. 151 

i, ,--·hnl ;,I tlor "'°J"M"'II ,,I_,,,..., .... ,tnr .- Ille ...... ,...-;II "C\."hW,. ,h,no 

_._..,,,1 hy • rht•o.:.,I "'"" r,tl--,. 111 tht ~:a-cul tlw -·"'""'7 J,.,l. , • ., 

ctlftf.,r ... ■- - -,I: lh .,..,,...., ul I !II ..,.,<"' u, Ill "C\.1,..., ,,I Z .... llron 
,..,,,,,L. l'-:1...-1.,...,..,,,-.,hythe.....,,,..,,.,_._ r1,,.,.........,,..Jfc,,1,,. ► •. 
•-•o!. figure 7 

•• 4 t• ,, .. .... . .... 
Fiia. 7 

1.9 .4 
c.....0rt.r1i- ... cwnn1ooa 

,r,;,,. 1-:rr,,, 

• 

TI,;., C~ tu the c::a-c ,.lie,-., lfw .bl■ bo:ifts •ntlat OIi the J;.t ii - .. 
"'" •n11rti ,-....-,ty. Tht •:or lo .oen(y •hcrhct- d■la "-' bnll """'-"dp 
•n11e11 ;. tu - • ··•ncr-rllc,:lt"" ,-,..:NUre, •~ rlw J..1■ is real .,.._ 

dunfts the""'"' re,..._..,.. vi 111,: JNL. N..,._11,. tlw - ••.....,,., ..._ _. , ..•. 

llpM ~• • "'"""'" - btt,t CU<1TCIIJ wnttN 0<11 the Jn.k. artJ .. _ .... .. , .., ~pr..., I .. lo ID 1~1. If lM cff,,n r~ ~..--,,. lllt'"'lictw 

« 1llc rra:k """' 1-c c-,iur,..,, '" ............. ,.. ~-

Twu typn u/ rc;,a,1 mun ..,...,, he Ji".....,;,.hr,I: 

L __ S..n : !"'- cu,~_,• ~•hc.c"-~ •·~ rtrr ffrW • bffll ~.., 
;. a.......,,<j by ""',-Ar rc-rnJi,. tup tu 10 t-r11 .. by...,....,. the heal 
lud •rtJ '""" .--c. 

T,,_-.llly the llc-.l n _......, •- - •ICJI ii, ii, I""...,. ~ .... t ... 

--

-
-

- -
-

T~ 
--
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. • 9. 5 

1.9.7 . 

...,,,,,J ha·L. U"IMlh th ... u■ ,~.,;h 1111.~ 1.:.111h1111= , ... , .. , . II ,,..... ,..,.:..awe 
""·· .............. J .. , ... ,, 

~- H.11J: \\ h..·~\,:J u,,i.,d ,, .. ,..-. 1111ft ,-,,.:J11n", 1.,., hi u:..J J.1t.A hu,M Ille 

J,~ ... ..,..,. r-: Ji..•.:11-.·J uu ... ~,.,.:,.,...,.. 1 h,, ...... 1 .. 1~ ....... n .. , .. , ... , ....... 

.Al.I.A. I NHlllt • y....., "lfn:"('ll•IU, '" lhi.· ,.a...:•~,~ th.: ~-M J....-, .... II.'.',. h 19-: 1.·11111.,1 

1r.-.L. l"lu. .-..,. ht -.,,1..,-J lty r.-..J...., II••· JU 1-.·IJ.., 11..- ....,.~mnoni: ,~· 111,t 
tr.a;~. JI 1,•oftl"""'' lhc u..-.·S. .JJtt.•,,. \\k11"'111,-, Ml .:1n11 1, J.:11.'°h,-,J. lhc 

&ra;L<.-&&'f ,,.· lh.: J,-L Jm·c mu.a ht ,..,,,.1.i.,"4.:J. I ht: 1,,:-...i ,. 1t111•cJ 
h.a:L hi ir...:L W ~" ..._.,. ~.-L ,,.Jo:, ",.,....,J_ 

1>1.T1:cr1.,c.; I.HHIIH:t. 

l'm•n'-NI\. l"-: ~uu,~·h.'\."ht.lft lut Jft\ J....t-1 •tllt-:n ,111 .a J1J.. 1, ..,;, 

C'nt1lp1,ht;J l'I) ,,... ... ,1 1 l1ic·1 ,l.-,,,.. ffll:'lhuJ (. · ) ... l.:•1t.•J1,nd.1~) ... ~~I. 

1t ·1u I,. u-.-.1 h• lh,. l'"'P-- l:c...:h t,,.-IJ ,. 1.-1111=1.-J ,.,,11 ''"" t Kt' 
11,,..,_ l ~ J..1 .. h,i. JIC J,.-.IN h>· "i;,cncr,11• ~Y"'"""'"'' G1X1 -.u.:h ~ 
CllU • x .. • x•• • x• • I. Ti...,.........._,, ul ,11 .. J ........ ,. ~.11.:,J lht 

("It(". II " • uu.-n in '"" , ..... h) In 1lul r .. , ........ ""''"· Wht:n rc..J"'f, "'"'" 
""'-' '""" ,,.. J,-1.-nc: c,crylhfll\l i, ,.-..i. 1,-;luJ,,... J..l.a in th.: C KC' hy1n. 

tr 11w rH1;1-.l.:r ul &he Ji•".,.,h,1hc C..1X1 puly...-...1 ~""' _II...,. cmw 

S-.lir,lltf'l C"ll<""• r,i.a __ ,. ... llw f;o.-.-11,IJ ~ .. lht: MullN,olao ~'411. 

-..i .. liff,. 111;,& • t11 .k1,-.:1 .... 11 ,,.""'"' ;,. .. ..,,_1c ,11,p. o,..,..,.,."' ~"'l'P'I'· 
4Ni..,,,......,., 1flX"1 ..,_, ~" ... !'Ii-A lhc (.'I(( pcncf.ollllll -.I ,lla:~n ... 

•IIWUIC-.W~llip. 

C)'dr ■■ .. ,...,..,.,..,,~ 

CllC i, ... rnUfllC ...,, ...... ru. ..... ,,, .... tlw ... ,~uy "'mcniury ..-r ... 
w11II • a......i ••.ac ul b,h. P,..,,.y •tll J,,1c,;I • -•·holl cmw •II w • 

·....i. ~ por11y 11...,.. aw~.,. w....i.J hr hll> ':.UMIY lu P'•••alc. 
CIC i,, ..>Cd to .ic1a:1 ~ • ■ blue .. al-"-· In ,..,, .. ...., CllC" i­

~ •••YI ..WU ,_ lhc c.oc a/ /luflfly.Ji.Ji,. """' 1-,,.•wtln. IA .,.w., 
, .... ,c ,. ult,.. -.I 10 •cnly the ,,ur.-Ny ul _. KUM . Th< P"""',pir al~ 
c ■.c ll'Chouquc ii lhc roituw-.: lhc C,pl ho&, ul Ille WllfJ - ,,., ......... 

caoilc...,.• ul • pNy.......i ul .ic.-ce 7. 
n. bil J"Mlft1I ■, a. a. a. a. •• 11, a.;., ialcrrrc1,-J ,.. a, x• + ■• x• 

• • '.'t' • a. x• + a, x• • •• x• + 11, x• • 11o x•. 
Xi&calco.l""" ■ Jr..aay,.,..... 

COMMOOORF; -
-

-~ 

D"AWIM Mo. 
315017 
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Figure 8 
• CRC O«i. Hartl..._ Drtu 

F..w eumplc. lhc h,n:ory ,.,,nl; ··11uw1 I'" wtll rcPff-= . . .• ~. •·" · •• • .. .. 
111x1 • 1 x• • 11 x• + ax• • ax• • 11x• • 11 x• • 1 x• • 1 x· 
• X' + X' + I. 

. A ,c'ft(r.atatt puly-t;J COO •tll hc ...a/. The pulynucn&;ol Ill XI"'""" " . 
'flOl'IWC lu llw bt--, wu,,J,. 111•.Jal by lilt, p:ncf"4Uf (,l)(j, The,..,.... II 

• 1hc quuu,nt (JIXI .-1,. rfflltNkr KCXI. 
INXI • CtXJ Villi • KIXI 
Tlw ••luc ul C"kC-rnlurlr.l.on.:y<hcc~,,.. i,, 10 -'(lp:nJ lu,. t,,1 """I ... 

u,r .. ltytc IIW by~I.,..., lu lttXl .... ,1w1 Ille 1u,..i .. ,, ... -·he c.....:11, 

di•iwbk _by Ille .,:ncr.a, .. puq,"""'""· Th<...,....., •'I"'"'"'" c_~ tic rcw1111.-11: 
- IICXI - ltJXI • QIXI · G4'CI. Tht ""Ill (ur-.l hy 11._nJ Ille,.,___,,• 

;. •~••, Ji•Mic hy G1x1. The .. ., .. .,_,. """"...in, k• 1bc """" It ... c 
c..JwJ 111e C'ltC holl, cur,bytc•l. Wht:n rn:c1•<n1 r,., 111c fir.a,.,,. .a .a,.,.. 11. 
the ( "llC" ,r...,r,._ w.U ,·...,,puec 1hr 1Tm.inJc,r IC •h..11 •tll be ""1"CIIJn! h1 

lhc .. , ...... When lhc .. , .... •Ill be rcu,u-cJ ....... he( ·-· lhc ••omf'lclC 
...,""I._..,.,.,/ IMI•. ;..,i...i,,. 1hc t · ICC lltt• •al he,.._..,_ Tht1 ""-IJ &hen he 

u.oe11, J.w,..i.w by tlle a,n,cr.,.,, p,.olr"""''"" G1X1. 1r.11.-, ,rc ,.,._ -•'ff•• 
"->o ""'11 Jua:1,-J. tr lhcy ,rc J,w~lr. 1111 CTT\K II;,. ,-.:~un.-.J. ut cl,c .a 

~-, ......... iw.u.........a. 
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2.0 ELECTRICAL PARA~ 

2.1 Absolute~ Rati.rgs 

2.2 

Stresses al:ove tmse listed. rray cause :penra.nent damage to the circuit. 
This is a stress rating only. FUnctianal operation of the device at 
these or any oorrlitions otJ:ler than those irxlicated in the operational 
sections of this specification is not implied. 

Operating Temperature . 
Supply Voltage 
Maximun Power Dissi:pation 

D.C. Characteristics 

PIN NAME 

2.2.l Input from 6508 Bus 
CU<, R/W, RESET, 
A0-A3,Al4,Al5,D0-D7 

2.2.2 Clock Output to 6508 
PHl, PH2 

2.2.3 Output to 6508 Bus 
DMADIR, SO, 
00-D7 

. . 2 2 4 Input from Floppy Disk 
RDATA, WPO, WPl, 
00 TRO, D1 TRO 

2.2.5 Output to Floppy Disk 
LED0, STEP00-3 
LEDl, STEP10-3,WRG'l' 
HDSEL, BCJFEN, ERASE 
NWD, WO, MTRONO, MTRONl 

2.2.6 Tri-State Output 

PCSS, PCSD 

COMMODORE 

MIN M?vC 
0 C 70 C 
4.SV S.SV 

lW 

CHARACTERISTICS MIN MAX 

capacitance SPF 
Vil 0.av 
Vih 2.0V 

capacitance 30PF 
Vol 0.4V 
Voh 2.4V 
Iol(@Vol=0.4) 3.2ma 
Ioh(@Voh=2.4) 200ua 

capacitance l00PF 
Vol 0.4V 
Voh 2.4V 
Iol(@Vol=0.4) 3.2ma 
Ioh(@Voh=2.4) 200ua 

Same as 2.2.1 -

Same as 2.2.3 

Capacitance l00PF 
Vol 0.4V 
Voh 2.4V 
Iol(@Vol=0.4) 3.2ma 
Ioh(@Voh=2.4V) 200ua · 
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2.3 A.C rnAAACTERISTICS 

Clock Ti.rre (TCU<) 

PH2 
See figure 8 for timina. 

Parameters 

Delay between clocks {TD) 
Falltime, Risetime {'IF/IR) 
Address Setup Time (TSAD) 
Address Hold Time ('IHA) 
Read/Write Setup T:iroe (TSRW) 
R/'W Hold Time (THRW) 
Data Stable Time ('IDSU) 
Data Hold Time-Read (THR) 
Data Setup Time ('I.MDS) 
Data Hold Time Write (THW) 
P:SS Strobe (TPSS) 
R:SS Active (TPSA) 
PCSD Write Active (TPDAW) 
PCSD Write Strobe (TPSIM) 
R:SD Write Width (TPWW) 
PC3D Active Read (TPDA) 
O:SO Strobe Read (TPDS) 
RCM:S Active ('IRCSA) 
RCM:S Hold Time (TRCSH) 

2.4 SWITCHING CHARACTERISTICS 

6 mz 

1.5 mz 

1.5 ffiz 

Min. 

8 ns 

180 ns 
10 ns 

180 ns 
10 ns 
50 ns 
10 ns 

10 ns 
20 ns 

1.30 ns 
20ns 

80 ns 

10 ns 

Max. 

20 ns 

.. 
100 ns ... · ... ... . ""' 

170 ns 
70 ns 

200 ns 

125 ns 
20 ns 
250 ns 

Switching characteristics are specified for input waveforms switching 
between 0.4V low level and 2.4V high level with 10% - 90% rise and fall 
times of lOns. 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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w1111odore 900 Q1aracter-Mode Video C,wt 

Character -Mode Video Connector 

I 1=- e r.--,a 1 e 08 - 9 -
~

- - - - ~ ,- -·•• - ·-
/ ·--··-- -- - --------

05 °4 °3 °2 •l o 
09 o 8 07 06 

-----
PIM Oescripl ion - ---- ·- -
I Gt--10 - -------
2 GIID ·---
3 Not used 

4 l~o t used -
s Not used 

-----
6 ·Intensity 

I) 7 •Uideo 

8 ·Horizontol -
9 · lJer t i c n l 

- -

RS 232 CONNECTOR 

PlN S I GN/\L Nhf-11::: 

CH/\SS IS Gli:flUl•lD 
2 I T,: I) 

3 I R,:l) 

4 RlS 
5 ClS 
6 i DSli: 
7 SI Gl~AL GROUNIJ 
a IJCD 

:20 IHR 

PRINTER CONNECTOR 

PIN i S IGl~AL NlmE --· .. ... - .,, -
I ~DS -

2 i CUD 
3 CDl 
.q I CD2 
5 I CIJ3 
6 I CD4 
7 CIJ5 

B I CU6 
9 CD7 

10 I CACI< 
11 I - CBSY 

1 B-·25 ' GROUND ___ L. .. 

N!l ! E:;S_;_ 

·11,e printer connector has the same pinout as the printer 
co11nector on thi, IBM PC. 

l<oth c onnectors are female DB2 5. 



Commodore 90v 1/igh llcao/ulion l'i~o Curd 

Mouse connector 

- f1ALE DB- 9 -
[tjt2;et~:j( O j 

-------n o n 
rature 
rature 
rature 
rature 

- -

- -

Commodore 906 lligh Re,o/uLion hdco Card 

Monochrome video connnector 

[l I I-~ - :3 
iescript ion 

- ,_ '~L U i deo out 

ntens1ty 
sync 

eo ou 
al sync 

09 010 

01 02 03 

04 05 
,~6 0 7 08 

l Top 

~~ *6 
\"r*2· 

9 
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Corrections fo 

"C O H E I~ E M T Ver·sion O. 7.3 Prel iminar'y Release Notes" 

f~_;_ 

P29.e 81 

Near Center o{ the page, 

M/dev/wd2" 

should read 

"/dev/hd2" 

Section near the bottom of the page reading 

" ••• standard time zone is Eastern Standard 
Time (EDT), your daylight-savings ti111a zone 
is Easter ••• " 

shnuld read 

" ••. standard time zone i5 Eastern Standard 
Time <EST>, yo~r daylight-savings time zone 
ls Eastern ••• " 

e 

-

-

fdformat fdformat 

NAME 
fdformat - fonnat a floppy disk 

USAGE 
/etc/fdformat filesystem 

DESCRIPTION 
fdformat formats a floppy-disk. This action will erase 
the previous contents of the disk. 

Only the superuser may use fd.format. 

EXAMPLES 
/eto/fdformat /dev/fdl 

This command will format a disk in the built in drive. 

D.IAGNOSTICS 
"I/0 error" for a bad floppy, write protected floppy, 
or no floppy in drive. 

COHERENT Command 


