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Q209 DUAL 6809 Central Processor

Introduction

The Q209 contains the dual 6809 processors , on board processor
communication hardware entailing indivisible instructions, processor
readable identification / map state , interprocessor interrupts,
automatic map switching FUSE register and hardware trace logic to
enable single stepping for software debugging.

The Dual Processor card multiplexes each processor onto a common
addrcss and data buss in an interleaved manner, each processor
thercfore may simultaneously access the same memory location
without any contention, if the memory is mapped onto both processors.
(Sece Q256 functional description)

The memory addresses are issued to the buss 225 nanoseconds prior
to thc access cycle, allowing addresses to be mapped by the memory
card, to allow for accessing greater than 64K of RAM.

Many global timing signals are issued from the processor for general
buss control .

Master Timing Signals
(refer schematic ©Q209-00)

All system timing signals are derived from crystal-controlled 40MHz
oscillator Q1l. Flip-flop 10F derives two opposite phase 20 MHz square
waves., Quad D-type latch D2, together with the NAND gate in 7F,
forms a 10 state Johnson, or twisted-tail ring counter. Each state is of
50ns duration. The system signals are decoded by NAND gates in 8E
from the output of this counter.

Dynamic Memory Timing Signals
{refer schematic Q209-00)

Four non-inverting buffers of 10A are driven by latch El to
provide CAS(Column Address Strobe), RAS ( Row Address Strobe ),
CA (Column Address , active low) and RA (Row Address, active low ).
RAS is delayed relative to CAS by about 20ns by the propagation
declay of 11E. RA and CA are complementary.

Data and Address Buss Multiplexing
(refer schematic @Q209-03)

Flip-flop 6F , along with associated gating, generates the 6809’s E
signals. The system address buss is multiplexed by the ADDRESS
signals ADD! and ADD2 , (active low). One-of-four decoders 3E and
4E arc used to enable the appropriate address and data buffers, to
perform the multiplexing. The data buffer enable signals WRITEI,
WRITE2, READI, READ2 are generated by logical combinations of
R/W , VMA , processor phase 2 and DMA lines. The address buss is
actually multiplexed 4 ways, as the vectored interupt system may also
acquire the buss’ least significant bits of the address buss for either
processor’s vector fetch cycle. The address buffer enables are a
function of the Address signal and the Interupt acknowledge.

Phasc 2 reference and Address references for each Processor are feed
to the buss via buss drivers.
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DUAL 6809 Central Processor Q209

Interrupt Strobe Generation
(refer schematic Q209-02)

Dual D-type flip-flop 9D and 3-input AND gate 8D feed Interrupt
Strobe pulses to the buss. These are used by the Priority Interrupt
Control Units (PICUs) used to provide vectored interrupts, and also to
strobe the vector address latches 8A and 9A. The PICUs are located
on the QI133 card. These signals strobe the priority latches
continuously, until an interrupt is acknowledged. In this way the
Interrupt Priority s maintained at its latest level regardless of delay
between an interrupt request being received by the PICU and the
associated vector-fetch cycle being executed.

Direct Memory Access

(refer to drawing Q209-00)

DMA requests for each processor are clocked into flip-flop 11D on the
falling edge of the phase 2 signal of the respective processor. DMA
acknowledge is sent to the buss via buffers and drive signals to the
processors are suspended in the phase 1 state for the duration of the
DMA cycle. The maximum permissible DMA duration is 35
microseconds. Worst-case DMA latency is 1 microsecond. Latency is
the time required to service the request.

Vector-Fetch Decoders
(refer to drawing Q209-01)

The vector state of the processors are decoded by the one-of-four
decoders, 2D and NOR gates in 1D. These correspond to addresses in
the range FFFO to FFFF. They correspond to the processor fetching
vectors FIRQ, NMI, SWI1, SWI2, SWI3, IRQ and RESTART. The
Restart vectors come from ROM so when this is sensed the ROM is
enabled and the ram disabled. This is achieved by the ROMEN signal
on buss pin 44. On detection of an Interrupt Request vector address
from the processor, decoder 2D causes the normal address buss drivers
for bits 1 to 4 to be disabled and the Interrupt Address buffers to be
enabled in lieu.

Processor System Control
These general functions are controlled through ports at the
following locations ...

SFC5E Indivisible instructions read
SFC5E  Various CPU functions write
$FC5F Map status and CPU ID read

$FC5F  Automatic map switching FUSE write
The ID can be read to determine the status of the memory map

switching hardware. The CPU ID bit can be read by the CPU to find
out which CPU is running the program.
The bits are defined as

DO CPU ID 0=P! 1=P2

D1 Pl map status O=map B, I=map A

D2 P2 map status

D3 Zero

D4 n/c ( indeterminate )
D3 n/c

D6 n/c

D7 n/c
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Q209 DUAL 6809 Central Processor

The "Various CPU functions" is an 8 bit register in which each bit
may be independently written to. This register is at location 6D, and it
is decoded by devices at 9B and 7A. When written to, the bit address
is selected by the 3 least significant bits of the data byte. The state of
data bit 3 determines whether the bit is set or cleared.

The four functions provided per processor from this register are:-
0+P interprocessor interrupt
2+P  hardware trace
4+P  map switch select
6+P  fast interrupt request
where P is "0" for processor 1 and "1" for processor 2

Fast interrupts may be generated either by an external signal or
from the bus. The on-card FIRQ must be reset by the processor
concerned, by writing a reset bit to the register.

Automatic Map Switching
(re fer schematic ©Q209-02)

The memory cards support hardware selectable memory maps. The
processors can control the A/B select lines, allowing automatic
switching between "user(B)" and "system(A)" maps.

Whenever an interrupt or processor restart occurs , the A map will
be automatically selected. During an interrupt, the switching will
occur after the registers are stacked and before the interrupt vector is
fetched.

A FUSE location is provided which causes the map to be switched
after a specified number of CPU clock cycles have elapsed. These
counters are at 8C for CPU1L and 9C for CPU2. The data written to
these counters is buffered by the buffer at 7C. The map changed to is
determined by the value of the map switch select bit. The map
switch will occur after the Nth CPU cycle after the FUSE register
write. The delay is required so that a known number of instructions
can be executed for house keeping before the CPU’s memory is
swapped.

Hardware also selects the A map whenever DMA occurs.

Hardware Trace

An NMI may be generated after each instruction execution for
software debugging. This is done by flip-flops 5D and half of AND
gate 4F. This function is enabled under software, by access to SFCSE.

Enabling this function inverts the NMI signal from the front panel,
so that if the trace hardware is left in the triggered state, front panel
NMI requests will still be recognized, but on the opposite edge ( since
NMI is an edge triggered input ).

Indivisible Instructions
(refer to schematic Q209-00)

For the test-and-set and double byte load/store instructions to be
effective, the processor not executing the instruction must not be able
to alter the flag memory location in question. To this end, the
execution of these read/modify/write instructions effectively hangs
the other processor for its duration, thus preventing race conditions .

2.2.4 - DIGITAL CARD CAGE




DUAL 6809 Central Processor Q209

This is achieved by flip-flops 10D, l0E, associated gating and the
BUSY outputs from the processors. The BUSY outputs are active when
the test and set instruction is executed , and the other processors clock
is stopped for its cycle, in the same manner as for DMA transfers. The
flip-flops asociated with this are reset at power on to enable the
clocks to the 6809’s to allow them to be internally reset, at power on
reset. To enable this function the instruction to be made indivisible
must be immediately preceded by a read from hardware location
SFCSE. No interrupt must be allowed to occur between the read and
the instruction. This function is automatically disabled at the end of
the instruction following the read.

Link Options
The links have the following functions:

Option CPU LINK Function

W1 P1 1-2 * enable map select output
2-3 disable

W2 P! 1-2 * enable DMA to select A map
2-3 disable

w3 P2 1-2 % enable map select output
2-3 disable

W4 P2 1-2 * enable DMA to select A map
2-3 disable

w5 Pi 1-2 disable P1 DMA during indivisible P2 cycles
2-3 * enable

w6 P2 1-2 % disable P2 DMA during indivisible P1 cycles
2-3 enable

These links are set by PCB traces in the positions marked by * . Links

DIGITAL CARD CAGE - 2.2.5




Q209 DUAL 6809 Central Processor

L :NOISIAFY Ad NMVHQ _ -

1o1uo) ving
‘uoijesaudny Juiwgj pue xod0[)

mbbﬁ|.~ /
— P g sl el o e
[z 170 -00v 1L 7hesL (z100v r Vol
VANVANVAN /\
—q £ 3 [A:4a10]
_d.2s l _ 231 :ym “x TTESYL
£ = 0 IR N k20 N DN B
2 ovN v lﬁl w42S4L L Sl €L 1 ki 4
L L w -
5 R 1 vind) A IS S 135 T e v
£00v] odp @ (i 80sL m
0 z | 2
&y ) aJe
- al sl ul o] of o €] 7
£.0v3y - _ €0 €0 Z0 <0 L0 10 @0 #0
TS & 41 SUsTL 36 dupr
@ 6 €0 48] 10 ¢a
¢ 1L1HA P m,_ T 3 q
eo f@ B mOH a_ _® ¢ 9l & vo 1 ol 2™
70519L 8057L s 1S1Lyp ] 2 ANF b
—q d - p anp |t m 2 Ty i 2
e LY = = 3L }af gl 38)3
- H..m.um dIPg a8 sf 19° o el
5 50 2N £010 Y0 10 %0 Z0 SO Y0
D - gk S A% .
X3 5% " 7 ——10 wndI—5; — 90 Y0 £0 €0 ZO 0 40 10
o 80S7L
1|.|||_ 210 e 9_ m; h_ m.ﬂ NH
— \M__m ED E0 Z0 20 L0 l0 20 40
- owﬂﬂi 44 stistt 4g HHp-
= A0z Y N €0 2a ‘g Ll
- —z;; ..wl 2N e P W 2 < 9] mr_ i m_ .N_
ws -
- s I oind)—gl 3516} [~ P o oo ow A
fs B (LN aos . % Bdr e g
L ONYH b
L9 =
: <31 °
L vy L ONVH *2¢ L3 2
- el
_ dpwo gl 69€2112
- e 3 73 ﬂ ofmﬁjx 71 n
SA””TF d mmn a | [P YR
i R AT
20ST9L ] S R € THW 012 0%
——d (o r|m|||| 13 S
{ mF 0
w
¢ g Aas : 2
€ y =
A“.- JiL
9t Gl MRS _ 5 AS
¢ w o +
9 =N
00579L LAShg 138 5 =
=2 z &~ mw
g 8 A
N =

2.2.6 - DIGITAL CARD C/¢



DUAL 6809 Central Processor Q209

VAL L ~—
BN I
5 M AWWAY o~
: oIE S -ChY o ot g .
herd I\~ - O
o> BN RN\ o 2
2014 h . 2 g
AN § o =
ENE 7 ~ZNY 3 7))
L = 7, E
W
4 Fea T—g————ZZ’D a 9z
985 TIL 3 e ° 5
=\ Ez
= e e =1 =
H )5 sy 57 Ea 3 Q. a
2 AR =
2 o~ 7] B 5 &
= YWy 29 d N~
> & ENE 9-INY s wal 3%
u
< 92
- 2 > fl ol evi v
2 I ) ZIWN
[S1o= enn z
Q
0 WA AvH 5 o
~ -5 ~ Gl o
S it ENE 7 ~ZhY ® [ — ~
A -~ o~
N ’:? il Rl © g:: 5y o~ g
(AL = 9V =l
AN My ey
ENE 8-INY I 5| MY —g’TL—--—-asv -
2 A 221 2
7 g m g m——uvia ol
s g oy |2 N
o SSA T Uy Sle
7] IsL 0 2454 - o
- o 2 ASnE—gg] ASNE v ZELY
= a. = 77 ny
= - © "l
TIA Sy 1A
~ wn + | L o | fe
& v 3 /o
YA wf R
= o - w 209L
S S |2 = T
2 - G ) o)<
2% o & [g Lo
s A\ G o+
g ‘9‘ E ;‘E "-er =) D‘n‘: = < = = :j:?
& ™ - =l o =] SIHAS
R B o 70S 7L
"_' = 5 S
w0 o E
miLs Mo
EXE TN Yot 170 ofo) -3o
o4
Sy E ua £ m
7 2o g o~ o
2o g7 €0 4
z = TN s -~
— ¥ ti’g < 5 s
S *
S e B S . Bal % 190 - - o~ [g
@™ N M N O~ £] ~— S = mmo——
wldoooco o aoals L“vz LLa i
e 652S1ML O wpq ™ 1oy Z P
K- @ o £ ~le &
4 L < ﬂ? M= m (3 < b
—l o M o~ P —
- - 01 i< () N =
M N !E
L iH 1 Quid 7T Loy =
T 834 <
2 W i3 5/& wo 9y
]5_ §é o P " e -iN an % a Ly
2 3 + (1M 3] N 1) (124
i L6V
LV
Ly
E 1Ly
= LELY
=
o~ Ly
1Sly
2 =
wvi - 5 n bl
S IEQ 2 & -
g v §

ENE GuNY

BIE E-iNY

DIGITAL CARD CAGE - 2.2.7




Q209 DUAL 6809 Central Processor

L NOISIAHY Ad:NMVHA

'

. s Logvl
jo13uo) 1dnuRju) “Suiyonumg depy m—) e—
' ) W svH——) L
o2 ea .No.;wmz @ Vil u .Nwzmmmma s ﬂ :
1S TL = ] 905192
5> 3 N s A0 o <9}
VI V6 m<zJ V8 17v1
Oo—— 0 g 3120 Nol
ZEvl ::J Levl
G0 1ol 10 Y] rmm——
, Y 3 g D)
2zl ZzJ Lyl
TB e 7190 golmlil@
LLY]
u] el uj e
L] — AS+
T
o> =& i [N
=
78V 85
g W 231
4}
]AA >m .0
AJ 5 €08 _A ﬁa :mlll
s sy
tos " n 0 p JE
A “ 7o wlogy| 108 qosi | L 8) 6 i
+*
08 uW
o N g 37047 1] 247 ] uf v ol e M £
ar T 4] 1d L Z
ﬁ 6159 Tasol 0 Ofe . o
év b Eumuuaxcﬂ; . ol o £ 3P
20 gl 0 a5 7 )
? ol s a_ s ZEST9L o ol o,
| all ELesTLg ¢ BELSTIL
0 ™~ WI T ) 1. ag |- 2 B
£ \m i3 90519L = .:& 4_% _ 21 0 ofg <19 N
i %an* L6LS19L gy 9 MH. cu 0 d 131 L Lo E
€0 ™ gid og TS 2ESTUL i g
€1 ~\~\|J 51 ) KA S L _
{ 44 K AS S1ed
[ ’ ST 43S
. i
d EE SUAS
U ¥ 9 € 2 HIL3dA
S T STIL
> ki 905191
Lav e
AS + (TRIEET

ISH

o5 LC

8 - DIGITAL CARD CAGE

2.2,




DUAL 6809 Central Processor Q209

L NOISIAHY Ad NMVUd
adejiaju] sng

o o o o 51 10 51 S j=)
@L ~.4M\—Q. @() @7 @E @l @L N

10— 90— s0—4 40— £€0— 20— 10— »0—
7 oV LOVRS
L £ 9 £l 0L I 9 £l 0L 4y o £l £ 9 L £l ol 9 £
———4 — i ———a R — p—a =4 ———q m— .  — . 4 R
v v9 Vi vE

N% mm, A NM N% NM NM NM
— et T S R - 70 T 518 |
92 s an efil = 9z P S T s[4l s s 1 CI ils vl e St
3 4 & = o 3 2 s 5 3 - A g b 2 g e 5
~ b & > ~ ~ N 3 - = - - = = = 5
m m
zay AN #47 Y v Y wY Z8v z6v 0V UV LY 26V TNV 2SWY ZVWA MY
AS + 4L b4 b 9 oL Al 9 S 8 £l 18 A b | AS+ 8 9 4 El 54 Al Y z
/ 7|8 N N Y iREVAVAVAY, w%m%wywe
NN YEYRY | 1YY Y YYD Y LYY D
J0qvn ¢ L1618 99SIL i 99L5L Zaov
o €& £ 3 L 3 i P g A1 L 3 € 9L [ v 9 6 L g £ 9t ol
oYM b Ll b ZVH = EVH § 9VHE— SV - OVH $— LVH b~ BV~ 6WW - 0wl 1 UYRE et avi v b svid e v A
/ér@r@ér@é <1 <31 <10 +<31 <G <30 +—< <0 < =< +—<24<1]
£l £ g L 6 i 9l S 4! L 6 £ 9 8l 4! 1 6 L S £ 91 g M1y
5i . 6L [N
AN Y CALAT TATATATAIATATALAT [TAATAAIAIATALAT =
1618 [RIASTE S92SHL
o _ z Y g [ 1 9 ) ] €l 0 it Y 2 ] ] I €& ) i 7 A
AS+
_ 7S«
¢ oy Y Y LEY 15V LYRA (UMY

v Ly v 134 17y 1Sy 19V Wy 34 L6¥

DIGITAL CARD CAGE - 2.2.9







