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MCA 1200

Micro Channel* Bus Controller
and Local Arbiter

Distinctive Features

e Includes logic, high currentdrivers and buffers for master
to Micro Channel* interface in slim 24 pin CMOS DIP

Performs Micro Channel* bus controt and local arbitration
Microprocessor independent

Includes burst or single cycle data transfer bus requester
Includes fairness arbitration option

Drives Micro Channel* signals to specifications: CMD*,
ARBO-1, PREEMPT* and BURST*

e Input hysteresis filters bus noise

Programmable Version Available

if the MCA 1200 does not match the requirements of the
design, a programmable version is available (the PLX 448)
which allows the user to customize all inputs, outputs and
logic. Programming is performed using industry standard
tools such as ABEL™ or CUPL™ software and commonly
available PLD programming hardware. Contact PLX for a
data sheet on the PLX 448 and other information.
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Applications

® Micro Channel Architecture* bus masters

General Description

The MCA 1200 is a high speed bus control master, bus re-
quester and local arbiter. The device functions as a Micro
Channel* adapter bus master.

The MCA 1200 is a CMOS device housed in a 24 pin 300 mil
wide DIP and incorporates most of the logic, drivers and buff-
ers required to control the bus. The controller, requesterand
local arbiter protocols are asynchronous and meet the IBM
Micro Channel Architecture timing and electrical specifica-
tions.

The MCA 1200 performs bus request and local arbitration
protocols. The device allows either single cycle or burstdata
transfer requests. The arbitration protocol features an op-
tional faimess algorithm which prevents two consecutive bus
accesses by the master. The bus control protocol controls
the bus and aids the successful transfer of data.

The MCA 1200 is compatible with any processor, including
the 80X86 and the 680XX series.
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Figure 1. Pinout of MCA 1200

*Micro Channel Architecture is a trademark of 1BM Corporation. There may be other patents and trademarks related to
Micro Channel Architecture products. Any references in this data sheet to Micro Channel or Micro Channel Architecture

are encompassed by the IBM trademark.
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Pin Description

Pin Signal Description IO Function
1 vce Power | 5V supply
2 BRQ* Bus Request | Active Low; Local bus request input to PREEMPT*
3 BURSTRQ* Burst Request | Active Low; Local burst mode request input
to BURST*
4 FAIRNESS Faimess Enable | Active High; Fairness algorithm enable input to arbiter
5 RD* Read 1 Active Low; Read command from 80X86 (UDS* from
680XX)
6 WR* Write | Active Low; Write command from 80X86 (LDS* from
680XX)
7 ARB3 Arbitration level 3 ] Micro Channel Input; Active high; Arbitration
priority level input.
8 ARB/GNT* Arbitration/Grant 1 Micro Channel Input; Indicates arbitration in process
or bus is granted
9 CHRESET Channel Reset | Micro Channel Input; Active high; System reset
10 IARB1 Input arbitration level 1 1 Active high; selects arbitration level
1 IARBO Input arbitration level 0 | Active high; selects arbitration level
12 | Vss Ground | Ground
13 CMD* Command (o] Micro Channel Output; Active low; Indicates valid data
cycle
14 Vsg Ground | Ground
15 PREEMPT* Preempt 1/0 | Micro Channel Input/Output; Active low; Request
control of bus to arbiter
16 NC - No Connect
17 MSTEN* Master Enable o} Active Low; Master enable output, master controls bus
and enables buffers
18 Vss Ground | Ground
19 ARB2 Arbitration level 2 | Micro Channel Input; Active high; Arbitration
priority level input.
20 Vss Ground | Ground
21 BURST* Burst o Micro Channel Output; Active low; Indicates burst or
block data transfer )
22 ARB1 Arbitration level 1 I/0 | Micro Channel Input/Output; Active high; Arbitration
priority level
23 ARBO Arbitration level 0 I/0 | Micro Channel input/Output; Active high; Arbitration
priority level
24 Vee Power | 5V supply
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Detailed Description

The following section describes the MCA 1200 initiating, exe-
cuting and terminating a data transfer cycle. This explanation
assumes that the device is implemented in a bus master
adapter with an 80X86 processor as shown in figure 2. How-
ever, the MCA 1200 can be used with a wide variety of proces-
sors. For example, if a B80XX processor is used, replace RD*
and WR* with UDS* and LDS*.

Figure 3 shows the timing relationships for a data transfer
cycle.

Bus Request

The local processor initiates a bus request by asserting
BRQ*. Ifthe local processor requires a burstor block transfer
data cycle, then it will also assert BURSTRQ™. While either
RD* or WR* is active, the assertion of BRQ* enables
PREEMPT* to the system arbiter. After asserting PREEMPT*,
the local master will participate in the next arbitration cycle
when ARB/GNT* is disabled.

Arbitration Priority Levels

The MCA 1200 can be configured for arbitration priority levels
12-15 (1100-1111) permanently or dynamically. By tying
IARBO, 1 inputs high or low, the two least significantarbitration
priority level bits can be programmed to achieve the range of
arbitration levels. Consult the factory for other configurations.

Arbitration

Since the MCA 1200's arbitration priority levels range from 12
to 15 (1100 to 1111), the two most significant arbitration bits
are always 1. Consequently ARB2 and 3, the two most signifi-
cant arbitration bits are inputs only. ARBO and 1, the bits
which can be configured by the user, are bothinputs and out-
puts which can both monitor and drive the bus.

When ARB/GNT* goes high the MCA 1200 will participate in
the arbitration process if it has asserted PREEMPT*. ARBO-1
drive the local master's priority arbitration level to the bus. At
the same time, ARB0-3 monitor the arbitration priority levels
of the other participating masters. The MCA 1200 will com-
pars its arbitration level with those of the other masters in the

system. lfthere is another master in the system which asserts
a higher level, the MCA 1200 will tri-state the outputs of
ARBO-1, indicating that it will not win the bus for the current
cycle. In this case it will continue to request the bus in future
arbitration cycles until it wins arbitration.

If, on the other hand, the MCA 1200 inthe local master has the
highest arbitration level of all the masters currently requesting
the bus, these other masters will tri-state their ARBO-3 out-
puts as they recognize that their priority level is lower. By the
end of the arbitration cycle, the local master will be the only
master driving ARBO-1. It will recognize thatitis the only mas-
ter driving the bus because the Micro Channef* arbitration
level will be the same as the arbitration level it is driving to the
bus. This condition, combined with ARB/GNT* going low to
the bus grant state, enables MSTEN*, which signifies that the
local master has achieved control of the bus.

If FAIRNESS is enabled, then the local master will be
prohibited from enabling PREEMPT* during the next
arbitration cycle, assuming itwins and controls the bus inthe
current cycle.

Data Transfer

MSTEN* enabiles the address, data and status buffers. The
assertion of MSTEN*, and the completion of the arbitration
cycle (bus is granted) enables CMD* (and BURST* if a block
of data is to be transferred) and releases PREEMPT*. The
leading edge of CMD* indicates data s valid on the bus, and
the trailing edge indicates the end of the data transfer.

The user must ensure that data is valid during a write cycle by
the time WR* is enabled. This isimportant to ensure that there
is valid data when CMD* is active.

During burst transfers, RD* or WR* strobes CMD* for each
data cycle. BURST* is active during the transfer. The release
of BURSTRQ* disables BURST*, which signifies the end of
the address range. The trailing edge of BURST* indicates the
end of the transfer.

Cycle Termination

The master owns the bus until the trailing edge of CMD*. After
that, an arbitration cycle may begin. ARB/GNT* going high
deasserts MSTEN* and the master no longer owns the bus.
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Figure 2. MCA 1200 Master Bus Controller and Local Arbiter

Note: Address signals may have to be latched
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MCA 1200 TIMING WAVEFORMS

BURSTRQ* \
IF BURST CYCLE

PREEMPT* d

o | 1A
sl
b

ARBO-3

oo TN

| Al
\@
S

o

L

BURST*

—_—_————_t—_—_—_——_ —_—_—_—_- — —_——— ——_— e~ — e ——,—— e e e e — - ——

BURST CYCLE

Figure 3. Micro Channel Master Controller Timing Diagram
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MCA 1200 Timing Specifications

Max. Time (ns)

Timing Signals -25, -45 parts uniess Description
Parameter otherwise specified
t1 BRQ* to PREEMPT* enable 25, 45
2 ARB/GNT* to ARBO-3* enable 25, 45 PREEMPT* must be low
t3 ARB/GNT* to MSTEN* enable 25, 45 local master must win arbitration
t4 ARBO, 1 high to PREEMPT* disable 25, 45
15 ARBO, 1 high to BURST* enable 25, 45 BURSTRQ* must be low in
addition
6 MSTEN* to CMD* 25, 45 g?nB gr WR* must be low to enable
t7 RD*, WR* to CMD* 25, 45
BURSTRQ* disable to BURST*
8 disable 25, 45
19 ARB/GNT* high to MSTEN* disable 25, 45 MSTEN* disabled disables CMD*

driver




MCA 1200

Absolute Maximum Ratings Operating Ranges
Storage Temperature ............ -65°C to +150°C Commercial (C) Devices
Ambient Temperature with Temperature Ambient ............. 0°Cto +70°C
Power Applied . ................ -55°C to +125°C Supply Voltage (Vo) - -« -« vvvvvernnnnns BV +5%
Supply Voltage to Ground
(pin 24 to pins 12, 18, & 20) ........ -0.5Vto +7.0V
DC Voltage to Outputs in
HighZState ..................... -0.5Vto +7.0v

Electrical Characteristics Tested over Operating Range

Parameter Description Test Conditions Min | Max | Units
Vce = Min, _
VoOH Output HIGH Voltage ViN =ViH o ViL loH = -3.0mA 24 \
v Output LOW Vot veg = Min Output pins
oL utpu oftage VIN =VIH or VL loL = 24mA 05 | Vv
VIH Input HIGH Level 2.0 \
ViL Input LOW Level 0.8 v
lix Input Leakage Current Vgg <=V|N <=Vce, Voo = Max -10 10 HA
loz Output Leakage Current Voo = Max, Vgg< = Vout <= cc -40 40 HA
isc Output Short Circuit Current Vce = Max, \byt = 05V -30 | -90 mA
icc Power Supply Current Vog = Max, Ny = GND Outputs Open 80 mA
Capacitance (sample tested only)
Parameter Test Conditions Pins Typ Units
2-10 5 pF
C Viy =20V@f = 1MHz
IN IN @ 70s | 10 pF
CouT VIN =20V@f = 1MHz 1/0s 10 pF

Package

The devices are available in a 24 pin slimline package. The
plastic version comes in a 300 mil molded DIP P13.

The devices will also be available in LCC and PLCC ver-
sions. Contact the factory for availability of package types.

PLX reserves the right to make changes in its products without notice. For further information on specifications, contact PLX
directly.




