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VI.

IC4OP10 goes low, enabling the Function Decoder ROM. Multiplexer IC35
performs Base Address reversing when its select pin goes low. ‘In the
normal case Device A select enables the CE driver of ICU4, while Device
B select enables the CE driver of IC5. Base address reversing enables
ICS in IC#'sAplace and vice versa. The select pin of the MUX, IC35P1
is controlled by the signal applied to J2P1 or J3P1l; or, if DIP Switch

2 is closed, by IC4P31 (the MSB of Device A's output parallel port).

.  Function Decode

TTL PROM IC28 is enabled when IC28P15 goes low (which occurs at
the beginning of Input and Output cycles). IC28 is not enabled during
interrupt acknowledge. When IC28 is enabled, it supplies function
address signals to the 4 address pins of the 5501s.. IC28P5 goes low
during I/0 operations involving the parallel ports énd drives IC1l, a
decoder chip which generates Input and Output strobe signals. IC28P6
goes low during Output.pycles. This signal controls the incoming bus
buffers, generates a state-cycle request by pulling down IC24P10, and
is strobed oh the iﬁternal data bus 5it Di at SYNC tiﬁe by ICu3P3.
IC28P7 goes low during INPUT cycles. This signal controls the outgoing
Bus drivers and generates a state;cyclekrgqﬁest by pulling down IC2uP9.

This signal is not active (floats) during INTA cycles. I28P9 goes low

when the status port of the TMS 5501s is read. This signal controls

an internal data path from the TMS 5501s to the outpﬁt.data,latch;'lcuh.

State Sequencer

The heart of the TU-ART is the state sequencer, a four-stage shift
register which.times the status drivers ;nd daté.in/out éircuits to
form an 8080-like internal bus. 'The input to the state sequencer,
IC25P2, is the signal from IC36P6 (I O READ + IOWRITE + INTERRUPT

ACKNOWLEDGE). While this signal is low, the state sequencer is held
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in a reset state by direct clear pins 1 and 13 of ICs 25 and 12.

When the input goes high a high level will be shifted to IéQSPS at the
first falling edge of @2. 1IC23P8 then goes high, generating a SYNC
signal at Pin 19 of both TMS 550is and turning on status strobe
driver IC18 through IC4OP6 and ICu3P1.

The state sequencer is now clocked by the rising edge of @2,
shifting a high level to IC25P9. IC23P10 goes low and remains low
until the state sequencer is reset at the end of the I/0 cycle. The
status strobe drivers are shut off. Thé TMS 5501 now arranges internal
data paths according to the address and status information it received
dufing SYNC time. If the TU-ART is in an IOWRITE cycle the S-100 DO

 bus receivers IClB>and IC30 are enabled.

The state sequéncer is clockéd for a third time by ¢§ falling edge,
propagating the high level at IC?SPQ to IC12P5. The Gate input of the
DI bus latch is raised (ICu4u4P11). The PRDY driver ICl6 is disabled,
signalling "READY" to the CPU, and réleasing the bus from its WAIT
condition. |

The final change in state occurs on the rising édge of @2 when
IC12P8 goes low. This shuts off the DI latch gate. The staté sequencer
has completed its cycle and remains in this staté until the processor

terminates the I1/0 cycle.

ViI. Status strobe
W The TMS 5501s have no control pins for DBiN or WR; instead the ICs
monitor bits D@ and DI of the data bus during SYNC for status informa-
tion. If DP is high during SYNC, an Interrupt Acknowledge cycle is

beginning, and the 5501 will send data to the bus during "T3" of the
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VIII.

cycle. If D1 is high an IOREADoperation is beginning and the 5501

‘whose CE pin was high during SYNC will access the internal register

addressed by A3-A¢ andbprésent data to the bus at "T3" of the cycle.

If D1 is low during SYNC, an IOWRITE operation is beginning and the
5501 whose CE pin was high during SYNC will latch data froﬁ the bus
during "T3" of the cycle.

Bit D1 is controlled by an open collector nand, IC 43.which is
strobed by SYNC. Bit D@ is split into D@A aﬁd D@B sd that INTA can
be sent to fhe TMS 55015 individually. This is necessary because
CE no longer selects the chip during interrupt acknowledge. Three-

state driver IC18 controls DPA and D@B during SYNC.

Bus Multiplexers

The internal data bus which connects the two TMS 5501s will float
while idle. At the beginning of a cyélé it is strobed by the status
drivers as described iﬁ section VII. Following status the bus assumes
oné of five configuratiéns:

A. IOWRITE cycle: The S-100 DO bus receivers drive the internal

data bus during WR ¢ (T > T2).

B. IOREAD (EXCEPT READ STATUS PORT): The internal data bus is
buffered by a set of permanently-enabled 74367‘sections, then passed
through another set of 74367s, enabled by the assertion.qvaEAQ and

STATUS. These 74367s drive the output latch IC44 which latches during

-T3 of the internalvcycle. IC4y has three state output drivers built

in which drive the S-100 DI bus during DBIN ¢ IOACTIVITY.
C. IOREAD STATUS: The buffered internal data bus passes through

the status bit select pocket where bits from the 5501 may be arranged
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IX.

arbitrarily in order to control flag bit assignments. The '"scrambled"
bits are then passed through 74367s which have been enabled by STATUS
going low. The output latch operates as before.

D. 1INTA Mode 2 (Z-80): During a mode 2 INTA the buffered
internal data bus bibs D3-D5 plus INTA B plus A7 A6 and A5 from Base
address A form inputs to a set of 74367s which drive the output latch.

‘ E. 1INTA MODE ¢ (8080): During MODE @ INTA the buffered internal
data bus bits D3-D5 are routed through 74367s straight to the output

latch. The remaining bits are passively pulled high.

Serial Interface

Transmit output from the TMS 5501 is inverted to RS232 levels by
IC11 (1u88). Output is also provided from a 7406 high voltage inverter
for grounding a 20 mA current source or for TTL level output. The
RS232 output idles at -12v, the 7406 output idles at ground (conducting).

Receiver input is taken from an RS 232 line receiver, IC9 (1489).

IC9 converts RS232 levels to TTL. When a TTY keyboard is used, it

" switches the bias voltage on IC9 from +12 to -5 which causes TTL

level switching at the output.

The output of the 1489 idles at +5 volts.

Parallel Interface
Parallel inputs to the TMS 5501 are TTL buffered by 74367s. Paral-
lel outputs are inverted and buffered by 74368s to keep positive

logic. The 74368s may be three stated by grounding DISABLE. - Strobe

signals are decoded by ICl.
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XI.

Priority Chain

The TU-ART will respond to an Interrupt Acknowledge cycle from the
processor when three conditions are satisfied: 1) The processor has
raised SINTA, the Interrupt Acknowledge status signal 2) One of the
TMS 5501s is requesting interrﬁpt (high level on IC4P23 or IC5P23) and
3) No other device higher up the priority chain is requesting an inter-
rupt. The priority chain input at Jl is used to clear IC48, the INTA
enable flip flop. Sﬁppose ICH (Device A) requested an interrupt at the
same time as IC5 (Device B). If Priority IN was being held low by a

higher prioritv TU-ART, both sections of IC48 would remain cleared,

. disabling IC23P5 and IC23P6 from generating SINTA status bits. When

Priority IN is allowed to float to +5, the next M1l occurrence will clock

the two sections of IC48 (M1 may be the start of an INTA cycle, though
it doesn't have to be). Both ICU8P5 and IC48P9 go high momentarily
because both DEVICE A and Device B have interrupts pending. However
IC48P6 ripples through IC13P3 to force ICu48P9 low in exactly the same
manner as EﬁfaﬁfTY—fﬁ'ffom Jl. Thus only DEVICE A actually receives the

INTA status bit and no bus conflict is allowed.
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WARRANTY

Your factory-built TU-ART is warranted against
defects in materials and workmanship for a period
of 90 days from the day of delivery. We will
repair or replace products that prove to be
defective during the warranty period provided
that they are returned to Cromemco. No other
warranty is expressed or implied. We are not
liable for consequential damages.

Should your factory-built TU-ART fail after the
warranty period it will be repaired, provided
that it is returned to Cromemco, for a fixed
service fee. We reserve the right to refuse to
repair any product that in our opinion has been
subject to abnormal electrical or mechanical
abuse. The service fee is currently $35 an

is subject to change. '

Your assembled TU-ART kit will be repaired,
provided that it is returned to Cromemco, for

a fixed service fee. [ We reserve the right to
refuse to repair any kit that in our opinion
has not been assembled in a workmanlike manner
or has been subject to abnormal electrical

or mechanical abuse. Payment of the service
fee must accompany the returned merchandise.
The service fee is currently $35 and is subject
to change.
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