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INTERFACE | % PARALLEL
LOGIC i ’ > CHANNEL

Centronics®- and Dataproducts®- compatible
Up to 250 kbytes/second transfer rate
128-byte FIFO

Improved interrupt schemes

—~ Vectored interrupt to allow jump into service routine

— Interrupt on FIFO threshold

~ Interrupts on timer expiration and external status, e.g.,
PAPER EMPTY, ERROR, TIMEOUT, etc.

Programmable FIFO threshold for receive and
transmit

Bi-directional operation
Independent general-purpose timer

Muitiple CL-CD1190s can be cascaded using in-
terrupt daisy chain scheme

Programmable strobe and acknowledge widths
from 0.8 us to 50 us

Six general-purpose /O pins
— Three inputs and three outputs

Local loopback capability
System clock up to 20 MHz
Packaged in 68-pin PLCC
Pin-compatible with CL-CD1400
Advanced, low-power CMOS process technology

CL-CD1190

Preliminary Data Sheet

Intelligent Printer/Scanner
Interface Controller

OVERVIEW

The CL-CD1190 is an intelligent, high-speed inter-
face for bi-directional parallel transfers at rates up to
250 kbytes/second. ltis a flexible, buffered interface
controller forparalleldata transfer to and from printers
and scanners. A 128-byte FIFO greatly reduces host
overhead, while providing the necessary logic for
both the parallel interface and an interrupt or polled
host interface. It also provides a flexible parallel
interface compatible with industry-standard specifi-
cations like those used on Centronics and
Dataproducts high-speed line printers.

The standard interface has been extended within the
CL-CD1190 to include a bi-directional capability to
accommodate devices such as optical page
scanners. The device is flexible enough to be used on
either the controller or peripheral side of the paralle!
interface, providing a high-speed solution for both

controller and peripheral manufacturers.
(cont. next page)

128-
BYTE
FIFO
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OVERVIEW (cont.)

Two CL-CD1190s can be connected in tandem to
provide a simple but fast bi-directional interface be-
tween two host systems.

The most important advantage of using the
CL-CD1190 is the reduction in CPU overhead. It
automatically handles the handshake signals, and
the deep FIFO allows the host to transfer up to 128
bytes without further intervention. The CL-CD1190
can operate in either an interrupt-driven or polied
environment, thus providing complete flexibility in
system implementation.

To accommodate a variety of end applications, the
CL-CD1190 provides programmable strobe and ac-
knowledge pulse widths that can be varied from 800
ns to 50 us (based on a 20 MHz system clock) in 200
ns increments.

By automatically controlling all data transfers on the
parallel channel, the CL-CD1190 will, for example,
generate an interrupt when its FIFO is empty during
send operations. The hostcanthentransferupto 128

CL-CD1190

bytes directly to the controller at full bus speed. The
CL-CD1190 will place the first byte on the printer
interface pins, assert STROBE* and wait for ACK*.
When it receives ACK*, it will place the next byte on
the interface pins and repeat the process. It will
continue this until the FIFO is empty, and then
generate another interrupt to the host.

The CL-CD1190 does not need host support when
datais being moved fromthe FIFOto the parallel pins,
thus freeing the host to perform other functions.

Depending on the system clock frequency, the mode
of operation (controller/peripheral), the direction
(input/output), and the programmed duration of the
handshake signals, the CL-CD 1190 can sustain data
transfer rates of up to 250 kbytes per second.

The CL-CD1190 is fabricated using an advanced
low-power CMOS technology. The device operates
on a 20 MHz system clock and is packaged in a 68-
pin PLCC.

Industry Standard Compatibility

Centronics Dataproducts Hewilett Packard
CL-CD11%0 Peripheral Peripheral Controller
Data Signals
PDO-VO D1l D1-l DATA1-VO
PD1-vO D2-i D2-1 DATA2-VO
PD2-vO D3 D3I DATA3-/O
PD3-vO D4 D4l DATA4-VO
PD4-1O Ds-i D5-i DATAS-VO
PDS-VO D&l Dé- DATA6-VO
PD6-VO D7-1 D74 DATA7-VO
PD7-vO D8-l-optional D8-l-optional DATAS-/O
Control Signals
BUSY-VO BUSY-O READY-O BUSY-VO
STROBE"-VO STROBE*-| STROBE"- nSTROBE-VO
WR/RD*-VO - —_ WR/RD*-O
ACK*-VO ACKNLG*-O DEMAND*-O NACKNLG-I
Auxiliary Control Signals
P[123) FAULT*-O PARITY-ERROR'-O | nFAULT-
OP [1,2,3] PE-O PAPER-O ERROR-|
- SLCT-0 ON-LINE-O SELECT-!
ENP, —_ INPUT-PRIME*-| nRESET*-O
MODE, DIR INPUT-PRIME*-l | — nSELECTIN-O

NOTE: The auxilliary signals shown above indicate possible uses and connections for the IP and OP signal groups, as well as the Enabled,
Mode and Direction signals. There is not a one-to-one correlation.
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1. PIN INFORMATION

1.1 Pin Diagram — Top View OQ*P.

w
a
99%%998999999995&
Z2 Z2 a0 Z2Z>ZZ22Z2ZZZZZ WM
annnnnaonnonononnooonna
S ooerewseon 25883383
NC ———=] 10 60 = <«— DB[0]
NC ——— = 11 O 59 =/ <«— DB[1]
PD[5] «+—=r—] 12 58 = <— DB[2]
PD[4] «—» 1 13 57 == <«— DB[3]
DR <-—c—=— 14 56 = <«—» DB[4]
MODE <—r— 15 55 = <—s DB[5]
GND — =1 18 54 = <«— DB[§]
ENP «—— o 17 CL-CD1190 53 = <— DB[7]
OP[1] «——r=—] 18 68'p|n PLCC 52 = —— GND
PD[3] <«—sr—] 19 51 3 <— A[0]
PD[2] «—» =] 20 50 | <— All]
OP[2] «— = 21 49 Em-— A2
OP[3] «— =] 22 48 = <— A[3]
IP[1] — = 23 47 Em<—— Al
BUSY <—sc—{ 24 46 =9 <—— A[5]
IP[2] ——»r=—] 25 45 = «—— A[6]
IP8] ——c= 26 N O O O = N M YT W ONDDO — N O 44 P9 «— RESET
N N N MO MO MO M O O ;O oo O 0O @ T < <
ptguogouaguogoundgt
PEE9858838L55888
S S A & -
s 2 = g a a

541190-1

NOTES: N/C means no connection.

To reduce address space, A[4] can be tied to ground, and A[6] and A[5] can be tied together;
therefore, only 32 address locations are occupied.
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1.2 Pin Functions

RESET* —— 3
ABO —— el €3 WR/RD
DB[7:0] <t—»| - g | «—3 STROBE*
g:. » §§ o, lg——3p BUSY
AW gl % gg - ACK
<
- <
DTACK" ~g——o gg <—> PD[79)]
DGRANT' ol 5 Z |« IPI3:1]
DPASS" €—— 8 § 5 OP[3:1]
SVCREQ' |8
S
SVCACK" — gl &
n

541180-2

1.3 Pin List

The following conventions are used in the pin assignment tables: (*) denotes an active-low signal;
| = Input, I/O = Input/Output, O = Output, OD = Open Drain.

NOTE: All Open Drain outputs must be terminated to +5V through a 1K ohm resistor.

Pin Name DIR # of Pins Pin# Pin Name DIR # of Pins Pin #
RESET* | 1 44 IP(3] I 1 26
CLK ] 1 39 IP[2] ] 1 25
cs* | 1 43 IP[1] I 1 23
Ds* | 1 42 BUSY o 1 24
RW* 1 1 41 WR/RD* /0 1 27
DTACK* oD 1 40 MODE o] 1 15
A[6:0) | 7 45-51 ENP o 1 17
DB([7:0] Vo) 8 53-60 DIR 0 1 14
SVCREQ* oD 1 35 PD[0] 110 1 28
SVCACK" | 1 32 PD[1] 110 1 29
DGRANT® | 1 37 PD[2] 110 1 20
DPASS* o) 1 38 PD[3] 1e] 1 19
STROBE® 110 1 61 PD[4] 110 1 13
ACK* 10 1 62 PD[5] o 1 12
OP[3] 0 1 22 PD[6] Ie} 1 7
OP[2] o) 1 21 PD[7] 1’0 1 6
OP[1] 0 1 18 Vee 2 3,36
GND 2 16, 52
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1.4 Pin Descriptions

Symbol Pin Number Type Description

RESET* 44 | RESET: This signal asynchronously resets the CL-CD1190.
RESET must be active for a minimum of ten system clocks.
When RESET is removed, the CL-CD1190 will perform a soft-
ware initialization of its registers, disable all transmitters and
receivers, and when complete, place the firmware revision
number in the FRR.

CLK 39 | CLOCK: (System Clock). The CL-CD1190 requires a nominal
20 MHz clock for proper operation. The system clock is divided
by two, internally, to generate all on-chip timing clocks.

Ccs* 43 | CHIP SELECT: When active, CS*, in conjunction with DS*, ini-
tiates a host I/O cycle with the CL-CD1190.
DS* 42 I DATA STROBE: During an active I/O cycle, DS* strobes data

into on-chip registers during a write cycle or enables data onto
the data bus during read cycles.

RW* 41 | READ/WRITE: R/W* sets the direction of the data transfer be-
tween the host and the CL-CD1190. When high, the cycle is a
read cycle, and when low it is a write cycle. This signal should
not be confused with the WR/RD* Signal, which controls the di-
rection of the parallel interface.

DTACK* 40 oD, 0 DATA TRANSFER ACKNOWLEDGE: When the CL-CD1190
has completed internal operations associated with a host I/O
cycle, it activates DTACK®* to indicate the end of the cycle. The
host may terminate the cycle as soon as DTACK* becomes ac-

tive.

A[6:0] 45-51 | ADDRESS[6:0]: These signals select the on-chip register be-

' ing accessed during a host I/O cycle.

DB[7:0] 53-60 I/O DATA BUS[7:0]: These eight bidirectional signals are the data
interface between the host and internal CL-CD1190 registers.

SVCREQ* 35 oD, 0 SERVICE REQUEST: When the CL-CD1190 needs host ser-
vice, it activates this signal.

SVCACK* 32 | SERVICE ACKNOWLEDGE: The host activates this signal to

start an interrupt service. This starts a special-case read cycle,
during which the CL-CD1190 places the contents of the inter-
rupt vector register on the data bus. CS* is not activated during
a SVCACK"* cycle.

DGRANT* 37 I DAISY GRANT: This input, qualified with DS* and a valid ser-
vice acknowledge (SVCACK?*), activates the CL-CD1190 inter-
rupt service cycle.
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1.4 Pin Descriptions (cont.)

CL-CD1190

Intelligent Printer/Scanner Controller

Description

DAISY PASS: This output is driven low when no valid service
request exists for the type of service acknowledge active. In
multiple-CL-CD1190 designs, this signal is normally connect-
ed to the proceeding CL-CD1190 DGRANT" output, forming
an interrupt acknowledge daisy chain.

STROBE: STROBE" indicates that data on the Parallel Data
Port (PD[7:0]) is ready. It is driven active after an appropriate
data setup time. Data is held for an appropriate hold time after
STROBE" is deactivated. STROBE" is a bi-directional signal;
when the CL-CD1190 is configured as a sender, it drives
STROBE*, and when it is a receiver, STROBE" is an input.

ACKNOWLEDGE: ACK" is a bidirectional signal. It indicates
that the data transfer is complete. When the CL-CD1190 is a
peripheral, it drives ACK" once it has taken the data on the par-
allel data port. When it is a controller, it uses ACK* as an indi-
cation that the peripheral has accepted the data.

BUSY: BUSY is a bi-directional signal. It is an input when the
CL-CD1190 is in one of the output modes. It is an output when
it is in one of the input modes. During data input operations, the
CL-CD1190 drives BUSY active after receiving the strobe from
the sender. When it has taken the data, it deaserts BUSY. Dur-
ing data output operations, the state of BUSY is monitored and
the CL-CD1190 will not assert STROBE* when BUSY is ac-
tive.

Symbol ' Pin Number Type
DPASS* 38 o

- STROBE* 61 I/1O
ACK* 62 110
BUSY 24 /10
WR/RD* 27 I/O

WRITE/READ*: The WR/RD* indicates the direction of the
parallel data transfer. When the CL-CD1190is in the Controller
Mode, this signal is an output; when in the Peripheral Mode, it
is an input. The state of the output is controlied by the value
written into Bit 3 of the SCR Register when the CL-CD1190 is
in Controller Mode. Bit 7 of the SCR always shows the current
state of the WR/RD* Output, regardless of the enabled mode.
This signal should not be confused with the R/W* Signal, which
controls the direction of the data bus during host I/O cycles.

8 —_ September 1991



CL-CD1190

!

—== CIRRUS LOGIC

1.4 Pin Descriptions (cont.)

Symbol Pin Number Type Description

PD[0] 28 I/O PARALLEL DATA O
PD[1] 29 /10 PARALLEL DATA 1
PD[2] 20 I/1O PARALLEL DATA 2
PDI[3] 19 e} PARALLEL DATA 3
PDI[4] 13 7o) PARALLEL DATA 4
PD[5] 12 /O PARALLEL DATA 5
PD[6] 7 1’0 PARALLEL DATA 6
PDI[7] 6 /1O PARALLEL DATA 7

These signals provide the eight-bit parallel data interface for
the CL-CD1190. Their direction is controlled by the current
mode of operation as set by the DIR Bit in the GCR Register.
(See the register descriptions for detailed information on reg-
ister bit assignments).

OP[1] 18 O GENERAL-PURPOSE OUTPUT 1
OP[2] 21 O GENERAL-PURPOSE OUTPUT 2
OP[3] 22 @) GENERAL-PURPOSE OUTPUT 3

These three signals are general-purpose outputs. Their state
is controlled by the lower three bits of the SCR Register. (See
the register descriptions for detailed information on register bit

assignments).
IP[1] 23 | GENERAL-PURPOSE INPUT 1
IP[2] 25 I GENERAL-PURPOSE INPUT 2
IP[3] 26 | GENERAL-PURPOSE INPUT 3

These three signals are general-purpose inputs. Their state
can be monitored via the upper four bits of the SCR Register.
(See the register descriptions for detailed information on reg-
ister bit assignments).

DIR 14 o DIRECTION OUTPUT

The DIR Signal is provided to aid in the control of external buff-
ers. It is high for input and low for output and is a direct reflec-
tion of the DIR Bit in the GCR.

ENP 17 @) ENABLE PARALLEL TRANSFER

ENP is an active-high output that indicates the current state of
the CL-CD1190. When the device is enabled for data transfers
via CCR command, this output will be high; otherwise, it will be
low.
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1.4 Pin Descriptions (cont.)

Symbol Pin Number Type Description

MODE 15 o] CONTROLLER/PERIPHERAL MODE: This output indicates
the current mode of the CL-CD1190. When it is low, the CL-
CD1190is in the Controller Mode; when high, it is programmed

as a peripheral. It is a direct reflection of the Mode Bit in the
GCR.
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2. FUNCTIONAL DESCRIPTION

2.1 Device Architecture

The CL-CD1190 consists of four main functional
blocks, as shown in Figure 2-1. These are the host
interface, the parallel port interface, a 128-byte
FIFO and control logic. The host bus interface
block controls and sequences host I/O activity, ar-
bitrating accesses between the host and internal
logic preventing clashes between the two. The
FIFO is made up of a large static RAM array, with
pointers and thresholds managed by the control
logic block. In addition to FIFO management, the
control block also performs the necessary control
of the parallel data port strobes and signals. The
parallel port block provides all of the interface
functions to allow the device to be connected to a
variety of peripherals and controllers.

2.2 Host Interface

The host interface to the CL-CD1190 is made up
of an 8-bit bidirectional data bus, a 7-bit address
bus and various strobes that identify the type and
direction of the I/O cycle that is taking place. Al-
though the strobe names and basic timing are
similar to that of the Motorola 68000 family, the
CL-CD1190 easily fits into any CPU environment.

In most cases, when the host reads or writes an
internal CL-CD1190 location, it actually accesses

o?s"g\

i
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alocation in a RAM array that serves as a bank of
registers. However, some locations are mapped
to actual hardware resources, such as when a
true signal value is required; an example is the
current state of the WR/RD" Pin in the Signal Con-
trol Register.

The CL-CD1190 is designed to be socket-com-
patible with the CL-CD1400; therefore, it has sev-
en (7) address lines. The CL-CD1190, however,
does not actually require an address space of this
magnitude. The address space can be minimized
by connecting the device, as shown in Figure 2-2
on the following page, and using the ‘CA’ (Com-
pressed Address) values shown in Section 4.1,
CL-CD1190 Register Map.

The CL-CD1190 is, by design, a synchronous de-
vice. All internal operations take place on edges
and levels (phases) of the internal clock. Note that
the internal clock is generated by dividing the ex-
ternal (system) clock by two. When the host per-
forms an /O cycle with the CL-CD1190, its
strobes, address and data are sampled on falling
edges of the internal clock. As can be seen in the
timing diagrams in Section 5, external control sig-
nals must meet setup times with respect to clock
edges. Once a cycle has started, the sequence of

- events is locked to the CL-CD1190 internal clock,

with events (address setup, write data setup and
read data available) occurring at predictable
times.

CONTROL
LOGIC AND
REGISTERS
HOST USER-
BuUsS T ‘ > CONFIGURABLE
INTERFACE |[% PARALLEL
LOGIC l I CHANNEL
128-
BYTE
FIFO

541190-3

Figure 2-1. CL-CD1190 Functional Block Diagram
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It is not necessary, however, to design a synchro-
nous interface to the CL-CD1190. In an asynchro-
nous design, the Data Transfer Acknowledge
(DTACK*) Signal is used as an indication that the
CL-CD1190 has completed the requested data
transfer. Thus, DTACK* can be an input to wait
state generation logic that will hold the host CPU
until the operation is complete. If the strobes (Chip
Select and Data Strobe — CS* and DS*) do not
meet the minimum setup time with respect to a
clock edge, the CL-CD1190 will not detect the I/O
request, and the cycle will be delayed two full-sys-
tem clock cycles, thus meeting the setup time.
The 1/O cycle will then commence and follow the
synchronous timing, with DTACK* signaling the
end of the cycle.

2.2.1 Host Read Cycles

Read cycles are initiated when the CL-CD1190
senses that both the CS* and DS* inputs are ac-
tive and the Read/Write (R/W*) Input is high. All
strobes and address inputs must meet setup
times as specified in the timing specifications in
Section 3. It is important to note that both the CS*
and DS* signals must be valid for a cycle to start,
thus cycle times are measured from whichever of
the two signals goes active /ast. The CL-CD1190
signals the fact that it has completed the read cy-
cle (placing the data from the addressed register
on the data bus pins) by activating the DTACK*
Signal. DTACK" is released when the host re-
moves CS* or DS*.

CL-CD1190

2.2.2 Host Write Cycles

Write cycle timing and strobe activity is nearly
identical to read cycles, except that the R/W* Sig-
nal must be held low. Write data, strobes and ad-
dress inputs must meet setup and hold times as
specified in the timing diagrams in Section 3.
Again, the DTACK" Signal is used to indicate that
the cycle is complete and the CL-CD1190 has tak-
en the data. Removing either CS* or DS* releases
DTACK".

2.2.3 Host Service Acknowledge Cycles

Service acknowledge cycles are a special-case
read cycle. Timing is basically the same as a nor-
mal read cycle, except that the SVCACK* and
DGRANT" inputs are activated instead of the CS*
Input (a longer setup time is required on the SV-
CACK"* Input than on the CS* Input). The data that
the CL-CD1190 provides during the read cycle is
the contents of the Interrupt Vector Register. (See
description of service request procedures later in
this section). As in read and write cycles, DTACK*
will indicate the end of the cycle and removing
DS* releases DTACK".

2.3 Service Requests and Interrupts

Four bits in the Interrupt Configuration Register
(ICR) are used to specify the events that will
cause the host to be notified. When an enabled
event occurs, the CL-CD1190 initiates a Service

CL-CD1190
ADDR[3:0] »{ A[3:0]
1™
ADDR[4] A[5]
A[6]

5411904

Figure 2-2. Compressed Address Connections
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Request. The cause of the request is recorded in
the Interrupt Status Register (ISR), and an
internal Service Pending Flag is set. If the IEN Bit
in the ICR is set, indicating Interrupt Mode, the
SVCREQ® Pin will be asserted low. The host CPU
becomes aware of the service request either by
periodically reading the ISR, Polled Mode, or from
the SVCREQ* Signal via system interrupt logic. In
Interrupt Mode, the host CPU responds with an
interrupt acknowledge cycle that activates the
SVCACK"* Pin. During the acknowledge cycle, the
CL-CD1190 will present the contents of the
Interrupt Vector Register (IVR) onto the data bus.
The acknowledge cycle is not necessary when
using Polled Mode. In either mode, the last action
of the service request handler routine must be a
write operation to the End of Service Register.

2.3.1 Service Pending Flag and End of
Service Register (ESR)

The Service Pending Flag is an internal flag used
by the CL-CD1190 to keep track of whether a Ser-
vice Request is in progress. The flag is invisible to
the user, but its state does affect operation of the
CL-CD1190. Once a Service Request is posted,
there is no way of knowing exactly when the host
will respond to it. If the CL-CD1190 attempts to
update ISR after a request is posted, there could

——== CIRRUS LOCGCIC

be a collision between its access and that of the
external host. If this occurs, status may be lost. To
prevent this situation, the CL-CD1190 suspends
certain operations while the Service Pending Flag
is set.

During the time that this flag is set, the CL-
CD1190 will stop sampling the general-purpose
input pins to detect changes in their state. Since
signal change detect is not intended to detect fast
pulses (it is intended to detect conditions like
‘paper empty’), a pause in sampling will not cause
a problem; the change in level will be detected
when sampling is resumed. The CL-CD1190 also
stops threshold detection, but both functions are
enabled again as soon as the Service Pending
Flag is cleared by writing to the ESR at the end of
a service routine.

The CL-CD1190 starts its service acknowledge
cycle when both DS* and DGRANT* are active to-
gether. If SVCREQ* and SVCACK"* are both ac-
tive before that time, then the CL-CD1190 will
place its IVR contents on the data bus and assert
DTACK?®*. Otherwise, the CL-CD1190 will pass on
the grant by asserting DPASS*. When the grant is
passed on, no DTACK" will be asserted, and
DPASS* will remain active as long as the inputs
stay unchanged.

| AD[6:0]
CL-CD1190
HosT ADDRESS
ADDRESS ————el DECODE cs*
Logic
HOST
INTERRUPT sveacks POl f<t——>= parp
ACKNOWLEDGE |
DGRANT*
HOST RW
vo
CONTROL DS*
541190-5
Figure 2-3. Control Signal Configuration
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The diagrams show SVCACK* and DGRANT* tied
together. This can only be done if DS* is
guaranteed to be later than SVCACK*. Otherwise,
it is necessary to delay DGRANT"* until after
SVCACK®*. See the timing diagrams in Section 5.
Chip Select (CS*) must remain inactive during the
entire duration of a service acknowledge cycle.

A summary of Interrupt Mode service request ac-
tions is as follows:

. CL-CD1190 asserts a low
SVCREQ* Output Pin.

level on its

—

n

The host responds by performing an interrupt
acknowledge cycle that activates the
SVCACK® Input Pin.

The host uses the value obtained from the
Interrupt Vector Register during Step 2 if it is
significant.

w

4. The host executes the interrupt handler routine
(data transfer, etc.).

5. The host writes to the ESR to terminate the
service and clear the service pending flag.

CL-CD1190

Intelligent Printer/Scanner Controller

2.3.2 Muitiple CL-CD1190s and the Interrupt
Daisy Chain

The CL-CD1190 provides a means of ‘daisy
chaining’ the service acknowiedgments of two or
more devices together. Figure 2—4 shows how two
CL-CD1180s would be connected. Priority is
based on the position in the chain. The open-drain
SVCREQ* Outputs of the two devices are wire-
ORed together to form one request. Similarly, the
SVCACK" Inputs are also connected together. The
DPASS* Output of the first CL-CD1190 drives the
DGRANT" Input of the second, forming the chain.
The respective IVR of the two chips must be
loaded with unique patterns, so the host will know
which CL-CD1190 responded to the service
acknowledge.

The DGRANT" Input of the first CL-CD1190 may
be connected to SVCACK” if DS* will be later than
SVCACK". If not, then DGRANT" must be delayed
until after SVCACK" is stable. On the second and
subsequent devices, DGRANT" will be propagated
from previous CL-CD1190 DPASS* Outputs, and
thus DGRANT" will always be later than
SVCACK"*. See the timing diagrams in Section 5.

INTERRUPT SVCACK*
ACKNOWLEDGE
DGRANT*
DPASS*
SVCREQ*

SVCACKR*
DGRANT*
CYCLE
+ 3 |
DPASS* ——mmm>» ERROR
SVCREQ*
Vee
E]Res.
o—3p TOCPU
541190-6

Figure 2-4. CL-CD1190 Daisy Chain Connections
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When the host acknowledges the request, both
CL-CD1190s will receive the acknowledge via the
SVCACK"* Input. However, only the first will re-
ceive the DGRANT". If it has an active SVCREQ*
request pending, it will take the acknowledge and
drive its vector register onto the data bus.

If it does not have a request pending, it will pass
the grant by asserting DPASS*, which is connect-
ed to the second CL-CD1190 DGRANT* Input.
Assuming that the second has an active request
pending, the second device will take the acknowl-
edge and drive its vector register onto the data
bus.

CAUTION: If neither CL-CD1190 has a pending
request, the DPASS* will be output by the second
and neither will respond with DTACK*, possibly
causing the bus cycle to hang. The actual imple-
mentation is system-dependent; however, it is im-
portant for the designer to provide some way for
the host to know that the cycle did not complete
normally, if no device exists at the end of the
chain.

2.3.3 Polled-Mode Operations

In Polled Mode, the IEN Bit in the Interrupt Config-
uration Register is cleared so that the SVCREQ*
Pin will never be asserted. The host periodically
checks the Interrupt Status Register (ISR) to see
if there is any request for service pending. If the
host detects a non-zero value in ISR, it should pro-
ceed by executing its service routine, thus clearing
the cause of the service request. Once the service
is complete, the operation should be followed by a
write to the ESR Register.

In polled systems, the SVCREQ*, SVCACK" and
DGRANT" signals should all be terminated to Vcc
through a 1K - 5K Ohm resistor. Under no cir-
cumstances should the SVCACK"* Input be ac-
tivated If the SVCREQ* Output is not active.
The DPASS" Output will be asserted if SVCACK*,
DGRANT" and DS* inputs are active together.
There is generally no need for a vector in a Polled
Mode environment.

A summary of Polled Mode service request ac-
tions is as follows:

1. CL-CD1190 sets ISR bits according to the
cause of the service request.

September 1991
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2. The host scans the ISR periodically, checking
the INT Bit; if it is true (‘1'), host service is re-
quested.

3. The host performs a service-handler routine,
(i.e., FIFO data transfer, if that is the source of
the request).

4. The host writes to the ESR to terminate the ser-
vice and clear the internal service pending flag.

2.4 Timer Operations

The CL-CD1190 provides two on-chip timers
utilized as follows: one general-purpose timer is
used by the host system for any purpose; the other
is used to set a maximum time that data will
remain in the FIFO, if insufficient data is received
to trigger the programmed FIFO threshold. Each of
these timers is implemented as a two-stage
counter.

2.4.1 The Prescale Counter

The first stage is common to both timers (see Fig-
ure 2-5). The CL-CD1190 input clock is divided by
512, and the resulting signal is used to decrement
the prescale counter. The prescale counter is
loaded from a holding register, whose value
comes from the Timer Prescale Register (TPR).

Each time the prescale timer is decremented to
zero, it is automatically reloaded from the holding
register. A CCR command (timer enable) is re-
quired to update the holding register from the TPR.
The output of the prescaler counter is called a
‘tick’, and it is used by the upper-level counters in
both the general-purpose and data timers.

2.4.2 The General-Purpose Timer

The period for the upper-level counter of the gen-
eral-purpose timer is supplied by the user in the
Timer Multiplier Register (TMR), as shown in Fig-
ure 2-6. This timer was designed for single time-
outs and must be re-enabled via CCR command
each time it needs to be started. The counter is
loaded by the CCR timer enable command and
decremented by the TPR tick. When the counter
decrements to zero, a Timer Expired service re-
quest will be initiated if the ITE Bit in the Interrupt
Configuration Register (ICR) is set.
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2.4.3 The Data FIFO Timer

When receiving data from the parallel interface, it
is possible that the end of the transfer will come
before the FIFO threshold point is reached. The
data timer is provided to force a Data Ready inter-
rupt after a specified period of time.

The period for the upper level counter of this timer
is supplied by the user in the Data Time-out Reg-
ister (DTRY). This timer is shown in Figure 4-11.
The DTR counter is decremented by the TPR tick,
and the counter is reloaded each time a new char-
acter is received from the parallel channel. If there
are any data bytes waiting in the FIFO when
counter decrements to zero, a Data Ready ser-
vice request will be initiated, if IDR is enabled in
the ICR.

2.5 FIFO Operations

The CL-CD1190 contains a 128-byte FIFO for
buffering data transfers. The FIFO Data Register
(FDR) is the host interface end of the FIFO, and is

CL-CD1190
Intelligent Printer/Scanner Controller

a single location used for both input and output.
FDR should only be accessed during a service re-
quest handier routine.

The FIFO Threshold Register (FTR) is used to set
the point at which the CL-CD1190 informs the
host that more space is left in the FIFO for addi-
tional data. Upon entering a service routine, the
value in the FIFO Count Register (FCR) can be
used to determine the minimum number of bytes
available for transfer.

2.5.1 Input Transfer Modes

When the number of bytes collected in the FIFO
during input transfers becomes more than the
value indicated by FTR Register, a Data Ready
service request will be initiated, if the DRI Bitin the
Interrupt Configuration Register (ICR) is set. In
input modes, the value in the FCR is the number
of bytes available to the host for reading.

When receiving data from the parallel interface, it
is possible that the end of the transfer will come
before the threshold point in FTR is reached. The

TPR
8
LOADED BY TIMER ENABLE HOLDING
(OR RE-ENABLE) COMMAND REGISTER
8
SYSTEM FIXED
——»| DIVIDEBY |——>{ DECR
cLocK 512 i
COUNT=0}— 3 ‘TICK
RELOAD
l COUNTER
ALWAYS RELOAD
ON COUNT =0
541190-7
Figure 2-5. Timing Period (‘Tick’) Generation
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Data Time-out Register (DTR) timer is provided to
force a Data Ready interrupt after a specified pe-
riod of time.

2.5.2 Output Transfer Modes

When the number of bytes remaining in the FIFO
during output transfers becomes less than the
value indicated by FTR Register, a Data Ready
service request will be initiated, if the DRI Bit in
the ICR is set. In output modes, the value in the
FCR is the number of bytes waiting to be sent.
The number of open spaces available for writing
by the host is: N =' (128 - FCR) bytes. The DTR
timer is not used in output modes.

2.5.3 FIFO Loopback Test

This feature is provided for system diagnostics. It
allows the host to test the entire data path through
the interface controller to the CL-CD1190 FIFO.
The data read back should be checked against

CIRRUS LOGIC

the data written, either directly or by checksum,
etc. Comparison of individual bytes is necessary
to verify that data was delivered in the correct or-
der.

~——t— Y

The following steps should be performed to exe-
cute the FIFO loopback test:

1. The host writes a CCR command with the PAR
and FLUSH bits set.

2. Write 128 bytes to the FIFO Data Register
(FDR).

3. Read 128 bytes from the FIFO Data Register.
4. Verify the data.

2.6 Parallel Interface — Theory of Operation

This section describes the overall structure of the
parallel interface, including some history and im-
portant terminology.

TMR
8
“TicK' »{ DECR
COUNT =0
RELOAD

COUNTER

LOADED BY TIMER ENABLE

(OR RE-ENABLE) COMMAND

ICR:
fen] x | x| x | wa] ior] I1ss] ITE |

ISR:
[Nt | o | o] o | ua| or] ssi| 71 |
541190-8
Figure 2-6. General-Purpose Timer
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2.6.1

The original Centronics specification described
the interface for a parallel printer. This interface
has become a de-facto industry standard and is
widely used as the basis for parallel printer
interfaces (with some modifications). It is limited,
however, because the interface makes no
provision for bidirectional operation. In addition,
the maximum speed is limited by the timing
requirements. Various companies have used
simple modifications to the interface to enhance
its capabilities. The CL-CD1190 is flexible enough
to accommodate many of these modifications,
including those used with high-speed

History — The Centronics Specification

DTR

GCR[0] = 1

Y

‘TICK’ ——3»{ DECR
COUNT =0

RELOAD

COUNTER

RELOAD ON EACH
CHARACTER RECEIVED

ICR:

CL-CD1190

Dataprodﬁcts line printers and the fully
bidirectional Hewlett Packard® Scan Jet™
Optical Page Scanner.

2.6.2 Terminology— Controllers, Peripherals
and Hosts

In this data sheet, the terms controller and periph-
eral are used to identify the different modes under
which the CL-CD1190 can operate. The controller
is always the master of the interface and deter-
mines the direction of transfer. The normal direc-

“tion of data flow is from the controller to the pe-

ripheral. The peripheral can only send data to the
controller after it has been instructed to do so by
the controller.

FCR FTR

COMPARE

THRESHOLD
REACHED

Lren | x |

X | x | wajwor] 1ss| 1TE |

||NT|o|o|

0 | UAI | DRI | ssi | TEI |

Figure 2-7. FIFO Timer
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The term sender is used to indicate the device (in
an output mode) transmitting data. Receiver
means the device (in an input mode) to which the
data is being sent. These terms are independent
of the controller and peripheral. The host refers to
any processor that has direct control of the CL-
CD1190, regardless of whether the CL-CD1190 is
acting as controller or peripheral.

2.6.3 Control Signails

The mode of operation is set in the Global Config-
uration Register (GCR). The MODE and DIR pins
reflect the values stored in the GCR; the ENP Pin
is active when the CL-CD1190 is enabled for
transfer. The direction and function of the four pri-
mary parallel control signals are affected by the
current mode and direction of operation, controller
or peripheral, and input or output. These signals
are WR/RD*, STROBE*, BUSY, and ACK".

The controller determines the direction of transfer
with the WR/RD* Output. The peripheral uses this
signal as an input to see which direction the con-
troller expects data to flow. STROBE" is always
driven in the same direction as the data flow. It is
driven by the sender to indicate that the data on
the PD lines is ready for sampling. The receiver
should use the STROBE* pulse to latch the data.
BUSY is the flow control signal. Its direction is al-
ways opposite to that of the STROBE* Signal. A
sender may not assert STROBE* while the receiv-
er has BUSY asserted. The ACK* Signal is always
driven by the peripheral. The ACK" Signal is
pulsed in response to a STROBE?®, or in response
to a change in the state of the WR/RD" Input. The
response to STROBE" is automatic, but the re-
sponse to changing WR/RD* requires host inter-
vention, because the host must reprogram the
GCR to change the direction of data transfer.

2.6.4 Protocol

The CL-CD1190 provides the primitives neces-
sary to construct a protocol that allows bidirection-
al transfers between the controller and the periph-
eral. A protocol is necessary because the parallel
interface is half-duplex in nature. Data can only
travel in one direction at a time. Some form of
communication is required between the controller
and peripheral to agree to change direction.
Changing directions also requires host interven-

September 1991
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tion, to reconfigure the part for data transfer in the
opposite direction. The transfer protocol is defined
by the user.

2.6.5 Changing Directions

When the controller host is ready to receive data
from the peripheral, it can send a special charac-
ter sequence that the peripheral host understands
as arequest for data. The controller then changes
the WR/RD* Pin to a low level to indicate that the
peripheral can begin to send data back. The pe-
ripheral sends a pulse on the ACK* Signal to con-
firm that the change of state of WR/RD* was de-
tected. The peripheral may send an unlimited
amount of data, with a special character se-
quence to indicate the end of transmission. The
controller will again change the state of WR/RD*
back to a high level, and the peripheral acknowl-
edges this with an ACK* pulse. The CL-CD1190
can detect these ACK* pulses that are not part of
the normal data transfer handshake in response
to STROBE®. These are called unsolicited ac-
knowledges.

2.6.6 CL-CD1190 Modes of Operation

The CL-CD1190 uses four basic modes of opera-
tion. The part can take on the role of either control-
ler or peripheral. The controller is always the mas-
ter of the interface and decides the direction of
transfers. The peripheral is the slave, which per-
forms as instructed by the master. In each of
these two roles, the CL-CD1190 can transfer data
in either direction. Thus the four basic modes are
Controller Output, Controller Input, Peripheral
Out, and Peripheral Input. There is a handshake
option in Controller Output Mode, which creates a
fith mode called No Acknowledge Mode. The
function and direction of the CL-CD1190 control
signals depends on the mode into which the de-
vice is programmed.

Note that most if not all designs will fix the CL-
CD1190 in either Controller or Peripheral Mode,
depending upon the type of product in which the
device is used. When the CL-CD1190 is built into
a printer product, the device should be configured
as a peripheral. If the CL-CD1190 is used in a
controller product, it should be configured as a
controller.
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2.6.7 Controller Output Mode

When the CL-CD1190 is configured for Controller
Output Mode, it will send data whenever the part
is enabled and there are one or more characters
remaining in the FIFO. Service requests can be
programmed to occur when the FIFO becomes
empty or when a user-programmable threshold
has been reached.

The CL-CD1190 sends data by placing each byte
on the parallel data pins and asserting a pulse on
the STROBE" Signal. The setup time, hold time,
and width of the STROBE" pulse, are all equal,
and this value is programmed into the SWR
Register. The CL-CD1190 waits for the peripheral
device to respond with a pulse on the ACK* Input,
which indicates that the data has been accepted.
The peripheral device may also activate the
BUSY Signal to indicate that it is busy and cannot
accept any more data at this time. The CL-
CD1190 will not assert another STROBE* pulse
while BUSY is high. Once ACK" and BUSY have
returned to their normal states, the CL-CD1190
will place the next data byte on the port (if the
FIFO is not empty), and the cycle repeats.

When the NOACK Bit in the GCR is set, the CL-
CD1190ignores ACK*. In No Acknowledge Mode,
only BUSY is used for handshake.

CL-CD1190
AS
CONTROLLER

WR/RD*

CL-CD1190

Figure 2-8 shows a typical connection for a CL-
CD1190 in Controller Output Mode, attached to a
printer.

2.6.8 Controller Input Mode

When the CL-CD1190 is configured for Controller
Input Mode, it will accept data whenever the part
is enabled and there are one or more character
spaces remaining in the FIFO. Service requests
can be programmed to occur when the FIFO be-
comes full or when the FIFO threshold has been
reached.

The CL-CD1190 waits for incoming pulses on the
STROBE* Pin. Shortly after the falling edge of this
signal, the data on the parallel port is sampled
and copied to the FIFO. Only the BUSY Pin is
used for handshake. The controller raises BUSY
at the falling edge of STROBE®*, and lowers it
when ready for the next data transfer. If the FIFO
is full, BUSY will not be lowered until at least one
byte is removed from the FIFO during a host ser-
vice routine. The peripheral must not assert
STROBE* with new data until BUSY has been
cleared.

The ACK* Pin is an input when the CL-CD1190 is
in Controller Mode, so this pin is not part of the
normal transfer handshake in this mode. ACK* is
only used for the direction-change protocol..

PERIPHERAL
DEVICE

WR/RD*

—
—3{ STROBE*

STROBE*

BUSY |

BUSY

ACK*

ACK* |

PD[7:0]

»| PO[T:0)

541190-10

Figure 2-8. CL-CD1190 Controller Output Mode
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Figure 2-9 shows the connections between the
CL-CD1190, acting as a controller, and a periph-
eral that sends data, such as a scanner.

2.6.9 Peripheral Output Mode

When the CL-CD1190 is configured in Peripheral
Output Mode, operations are similar to Controller
Output Mode, except that the ACK* Pin is not
used for data transfer handshaking; it is only used
for the direction-change protocol. The peripheral
host should examine the WR/RD* Signal to verify
that the controller expects the peripheral to send.
The peripheral CL-CD1190 waits until BUSY is
low and then asserts a pulse on the STROBE*
Output. The data setup time is identical to the
width of STROBE" and both are determined by
the value in the SWR. The controller is expected
to raise BUSY in response to the STROBE*, but
not to send an ACK* pulse. The peripheral will not
send new data with another STROBE" until BUSY
has returned to its low state.

Figure 2-10, on the following page, shows the
connections between a receiving controller and
the CL-CD1190 in Peripheral Output Mode. The
CL-CD1190 is acting as a sending device, such as
a scanner.

CL-CD1190
AS
CONTROLLER

!
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2.6.10 Peripheral Input Mode

The operation of the CL-CD1190 in Peripheral In-
put Mode is similar to the Controller Input Mode,
except that the peripheral always responds to a
STROBE" pulse with a puise on the ACK* Signal.
BUSY handshake is identical to Controller Input
Mode.

The peripheral CL-CD1190 waits for an incoming
STROBE* pulse from the controller. The peripher-
al responds with a pulse on the ACK* Output,
which indicates that the data has been accepted,
and by raising the BUSY Signal to indicate that it
cannot accept any more data at this time. The
controller must not assert another STROBE*
pulse while BUSY is high. Once the CL-CD1190
has processed the data, BUSY will be returned to
its normal state, and the controller may send the
next byte.

On the following page, Figure 2—-11 shows the
connections between the controller and the CL-
CD1190 as a receiving device in a printer
application.

PERIPHERAL
DEVICE

p{ WR/RD"

WR/RD*

STROBE*

STROBE* |

»| BUSY

BUSY

ACK*

ACK* |

PO[T:0] |

PD[7:0]

541190-11

Figure 2-9. CL-CD1190 Controller input Mode
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WR/RD*
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STROBE* |=&

BUSY

ACK* =

PDf7:0] <

" PERIPHERAL

DEVICE

WR/RD*
STROBE*

BUSY

ACK*

PD[7:0]

Figure 2-10. CL-CD1190 Peripheral Output Mode
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Figure 2-11. CL-CD1190 Peripheral Input Mode

541190-11

541180-13

September 1991



CL-CD1190

Intelligent Printer/Scanner Controller

2.7 Hardware Configurations

The simplicity of the host interface to the CL-
CD1190 allows it to be built into systems making
use of popular microprocessors, such as the In-
tel® 80X86 family (8086, 80286, 803886, etc.), the
Motorola® family (68000, 68010, 68020, etc.),
and the National® 32X32 family (32CG16, 32332,
32532, 32GX32, etc.).

2.7.1 Interfacing an Intel Microprocessor-
Based System

With very little extra logic, the CL-CD1190 can in-
terface any system based on a processor in the

!
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Intel 80X86 family. The figure below shows a gen-
eralized view of an I/O-mapped interface with an
80286-based system. To provide the proper
strobes and controls, the IOR* and IOW* control
strobes are used to synthesize the DS* and R/W*
signals. DTACK* is used as an input to wait state
generation logic that will hold the processor (if
necessary until the CL-CD1190 has completed
the I/O request.

80286
SYSTEM CL-CD1190
' A[23:7] ADDRESS p{ CS'
ADDRESS
»1  DECODE »| sveack:
A[6:0]
»| A[6:0]
DATA | »| DB[7:0]
IOR*
Ds*
ow*
Vee
p{ RW*
Dﬁa.
IRQ g o SVCREQ*
Vee
Res.
WAIT STATE D
READY |g—————— GENERATION |a—¢ DTACK*
LOGIC
541190-14
Figure 2-12. Intel 80X86 Family Interface
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2.7.2

Interfacing a Motorola Microprocessor-
Based System

Interfacing a 68000 family device is not difficult.
The bus timing and the interface signal definitions
very closely match those of the 68000
microprocessor, thus allowing direct connection in

CL-CD1190

most cases. With later versions (68020, 68030),
some additional logic is required to generate the
DSACKO* and DSACK1* functions that replace
the DTACK" on the earlier devices. The example
below is a generalized interface to a 68020
device.

24

68020
SYSTEM CL-CD1190
AS* ) -
CONTROL |——»{ cs*
FC[2:0] |———— SIGNAL
A[31 :9] GENERATION P SVCACK*
ADDRESS >
A[8:2) ;
i A[6:0]
DATA  <— |  DB[7:0]
Ds* »| Db
AW |— RW-
Vee
Res.
~ PRIORITY
IPL{2:0] <J— SVCREQ*
H B ENCODING
-
Vee
Res.
DSACK1* | TRANSFER
NS DTACK*
DSACKO*  |eg— CONTROL

Figure 2-13. Motorola 68020 Interface

541190-15
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2.7.3 Interfacing a National Semiconductor
Microprocessor-Based System

The connections between the CL-CD1190 and a
NS32000 (32GX320, 32CG16, etc.) embedded
controller are also relatively simple. As with the
Intel devices, cycles are controlled by the DS, CS
and R/W Signals that have been synthesized from
the available 1/0 control signals and /O cycle
extensions (wait states) are generated by logic

—.
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connected to the DTACK Signal. Some additional
consideration is required when implementing
memory-mapped |/O to prevent multiple read and
write cycles with the CL-CD1130 FIFOs due to the
pipelined architecture of the 32000 device but all
of the necessary controls are available.

The figure below depicts a simplified interface
example.

32000
SYSTEM CL-CD1190
D[7:0] |eg—— | TRANCEIVER S
AND INPUT
LATCH
Vee
Unu.
INTERRUPT [‘ ? SVCREQ*
INPUTS | reo
A[31:0] -
»| Cs*
10INH® »| ADDRESS
|ODEC* |<¢———— | DECODE »| svcack:
»{ DS*
BWO |l
Vee
BW1 |——
BMT* CONTROL | g )| DTACK*
RDY* | g
BCLK
DDIN® Dc AW
541190-16
Figure 2-14. National 32000 Interface
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3. CL-CD1190 PROGRAMMING

3.1 Overview

The CL-CD1190 host interface is made up of an
large array of registers. These registers control as-
pects of chip behavior. Most of the registers will
only be set up once, during initialization, and only
rarely modified during normal operation. This sec-
tion describes these aspects, as well as the meth-
ods of interacting with the CL-CD1190 for parallel
service needs.

3.2 Initialization

To operate a CL-CD1190, several procedures
must be completed. These include chip initializa-
tion, programming global functions, such as inter-
rupt vectors, and setting parallel port timing pa-
rameters. In most cases, initialization routines will
only be executed once, during overall system
boot-up. The following subsections describe these
steps in detail.

3.2.1 Chip Initialization

The chip reset procedures will normally be execut-
ed after a power-up or system-wide reset; there-
fore, the CL-CD1190 has performed its own inter-
nal initialization by the hardware reset control
signal, RESET". However, it is a good practice to
issue a software chip reset to verify completion pri-
or to chip initialization. The following steps can be
followed to accomplish this. (Figure 3—1 on the fol-
lowing page is a flow-chart version of the same
steps).

1) Wait for FRR to become non-zero.

2) Write hexadecimal 81 (0x81) to the Channel
Command Register (CCR).

This command causes the CL-CD1190 to perform
a complete internal logic reset of all internal regis-
ters to their power-up reset values. The FIFO is
flushed, and the port is disabled.

3) Wait for the firmware revision code to be written
into the FRR.

This operation is used by the control logic to flag
completion of the reset procedure. After reset, the
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FRR is one of the first registers to be cleared and
is the last register set before normal operation be-
gins. The initialization routine must wait for this
register to become non-zero before beginning any
other programming of CL-CD1190 registers. How-
ever, if the host code is sufficiently fast, it may be-
gin testing the FRR before the control logic clears
it; thus, one may assume that the CL-CD1190 has
completed its internal initialization when, in fact, it
has not. In order to avoid this error, the host soft-
ware should look for the FRR to change to a zero
and then to the current revision code. Alternatively,
the host can clear the FRR just prior to issuing the
global reset and then poll for the correct revision
code. This would be useful in slow systems that
cannot guarantee that the host will be able to
check the register after it has been cleared, and
before it is loaded with the revision code.

This procedure can also be used as part of a diag-
nostic test suite. The device will complete internal
initialization within 500 pusec (with a 20 MHz clock).
Therefore, a timer (software or hardware) can be
used to detect if the operation does not finish with-
in this time and if the chip is functional or not.

3.2.2 Global Function Initialization

Once chip reset has been completed, the next step
is to set the global operating mode and other oper-
ational controls, such as timer period, strobe
widths, etc.

1) Set the desired signal level on the WR/RD* and
general-purpose output (OP[2-0]) pins

The signal level of the WR/RD* Output Pin must be
set to the appropriate value, depending on the glo-
bal operating mode (Controller Input, Controller
Output). It may also be necessary to set the signal
level of the general-purpose output port, depend-
ing on the design requirements.

All of these signal levels are set via the Signal Con-
trol Register (SCR).
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N
Y
Issue Reset
Command
* Revision code for
Revision B device = 43
Future revisions, if necessary,
Continue will increment this by one; for
Init Process example, a Revision C device
would have an FRR value of 44.

Figure 3-1. Flow Diagram of CL-CD1190 Master Initialization Sequence
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2) Set Interrupt Vector Register

The interrupt vector value supplied by the CL-
CD1190 during the acknowledge cycle is impor-
tant if hardware service request/acknowledge cy-
cles are employed. It should be loaded into the In-
terrupt Vector Register (IVR) during the
initialization sequence.

3) Set strobe widths

The Strobe Width (SWR) and Acknowledge Width
(AWR) Registers are loaded with the appropriate
value to generate the desired pulse widths. These
registers can set a pulse width of any length, from
800 ns to 50 us in 200 ns increments; the minimum
value is 4 and maximum value is 255.

4) Set the global configuration via the GCR and the
CGC command of the CCR

The global configuration determines the mode of
operation of the device. After reset, the GCR is set
to all 0's. Thus, the CL-CD1190 defaults to the
Controller Output Mode. If this is the intended
mode for the device, nothing further needs to be
done with this register. Otherwise, the mode must
be set via the Control Bits (2-0). This is done by is-
suing the Change Global Configuration command
to the CCR.

5) Set the Timer Prescale Register (TPR)

The TPR sets the master time ‘tick’ for the CL-
CD1190. It is a binary value that sets the constant
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by which the system clock is divided (after a fixed -
prescale of 512) to produce the internal clock for
the on-chip timers (not the strobe and
acknowledge pulse widths, however). This clock is
used for FIFO time-out generation and the master
clock that drives the on-chip timer. For example, to
generate a timer clock of 1 ms, the value is
computed as:

(205——'1&'212) x 1ms = 39.0625

The value 39 would be loaded into the TPR and, in
effect, selects an approximate 1 KHz clock as the
clock source for the timers. This register sets the
value that will be loaded into the master timer each
time it reaches zero.

This value of 39 is the recommended minimum val-
ue that should be placed in the TPR. Values that
generate a time period of less than 1 ms adversely
affect the performance of the device and, thus,
overall data transfer performance.

6) Set the Timer Muiltiplier (TMR) and Data Time-
out (DTR) Registers

The TMR and DTR should be loaded with an ap-
propriate value divisor to generate the desired

‘time-out periods (timer and FIFO, respectively).
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3.3 Program Examples

This section provides some examples of CL-CD1190 programming. Included are a chip initialization
sequence, and interrupt driven send and receive routines. All examples are written in Borland Turbo C®
and should be easily converted to other versions of ‘C’ or other languages.

3.3.1 Sample CL-CD1190 Initialization Routine

/* This procedure initializes the CL-CD1190 for controller output mode with a low
* FIFO threshold (16 bytes) for systems with a short interrupt response time

!/
void  cd1190_init
{

int i=0;

outportb( SCR, 0x08 );
outportb( IVR, 0x30 );
outportb( ICR, 0x84 ),
outportb( SWR, 0x08 );
outportb( AWR, 0x08 );
outportb( TPR, 39 );
outportb( TMR, 0x40 ),
outportb( SRO, 0 );
outportb( SR1, 0 );
outportb( FTR, 0x10 );
outportb( DTR, 0x40 ),

/* set WR/RD*, op[3,2,1] low */

/* set irq vector */

/* data ready and master interrupts enabled */
/* 1.6 us STROBE* width, assuming 20 MHz CLK */
/* 1.6 us ACK* width, assuming 20 MHz CLK */
/* timer period (39 decimal = 1 ms) */

/* timer multiplier */

/* disable transitions to zero */

/* disable transitions to one */

/* Threshold = 16 */

/* data timer multiplier */

outportb( GCR, CON|OUT ); /* set controller output mode */

outportb( CCR, PAR | FLUSH | ENP | TIMENT );

/* enable parallel transfers and timer */

while( inportb(CCR) = 0)

++;

/* wait for CCR command to complete */
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3.3.2 Sample Output Interrupt Transfer Routine

/* This is an example of a routine to service an output data interrupt request*/
void interrupt cd1190_output()
int i, ist, fcr, txn;

ist = inportb( ISR );

if( ist & DRI)
{
fer = inportb(FCRY); /* FIFO Count Reg */
txn = 128 - fcr; /* Number of chars to transmit */

for(i=0;i<txn;i++)
if( bufpos < buflen )

outportb( FDR, outbuf[bufpos] );

bufpos++;
}
else
if( rotate ) :
bufpos = 0; /* Example loops on one buffer */
[* Buffer management goes in this area */
else

{
outportb( ICR, 0);
break;

} }
outportb( ESR, 0 );

——
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3.3.3 Sample Input Interrupt Transfer Routine

/* This is an example of a routine to service an input data interrupt request*/

void interrupt cd1190_input()

{
int i, ist, fcr;
ist = inportb( ISR );
if( ist & DRI)
{
fer = inportb( FCR ); /* read number of chars available in FIFQ */
for(i=0;i < fer; i++)
if( bufpos > BUFSIZ ) /* Example uses only one buffer */
bufpos = 0; /* Buffer management goes in this area */
inbuf[ bufpos ] = inportb( FDR );
bufpos++;
}
outportb( ESR, 0 ); /* Write End Of Interrupt Register to terminate */
}
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4. REGISTERS

All communication with the CL-CD1190 takes place through an array of registers. The tables on the fol-
lowing pages define the register symbols, names, read and write access modes, and the internal offset
address for each register in the CL-CD1190; these are referenced to the A[6:0] inputs applied during a
host I/O cycle. The offset address is shown in two ways: the absolute address as applied to all seven
address inputs and a compressed address that is formed by connecting A[4] to ground and connecting
A[6] and A[5] together. The compressed address allows the device address range to be reduced from
occupying 128 consecutive address locations down to 32 address locations. This may be beneficial in
some system applications. A detailed description of the host interface is presented in Section 2.

The detailed descriptions of register bit definitions and programming are presented in Section 4.3.

Note that the addresses are shown relative to the CL-CD1190 definition of address lines. In 16- and 32-
bit systems, it is a common practice to connect 8-bit peripherals to only one byte lane. Thus, in 16-bit
systems, the CL-CD1190 appears at every other address, that is, the CL-CD1190 AQ is connected to the
host A1, etc. In 32-bit systems, the CL-CD1190 appears at every fourth address, that is, the CL-CD1190
AQ is connected to the host A2, etc. In either of these cases, the addresses used by the programmer will
be different than what is shown.

For instance, in a 16-bit Motorola 68000-based system, the CL-CD1190 is placed on data lines D0-D7,
which are at odd addresses in the Motorola manner of addressing. The CL-CD1190 AQ is connected to
the 68000 A1, etc. Thus, CL-CD1190 address x'08 becomes x’11 to the programmer. It is ‘left-shifted’ 1
bit; and AO must be ‘1'. for low-byte (D0-D7) accesses.

4.1 CL-CD1190 Register Map

Symbol Register Name RW A[6:0] (Hex) (CA)! Page2
FRR Firmware Revision Register RW 000 1111 OF OF 36
GCR Gilobal Configuration Register R/W 000 1010 0A 0A 36
CCR Controller Command Register R/W 000 1011 0B 0B 37
SWR  STROBE® Width Register RW 000 0010 02 02 42
AWR  ACK* Width Register RW 000 0011 03 03 42
TPR Timer Prescale Register R/W 000 0100 04 04 42
TMR Timer Multiplier Register RW 000 0101 05 05 42
DTR  Data Time-out Register RW 000 1001 09 09 43
PSR Parallel Status Register R 110 1100 6C 1C 43
SCR Signal Control Register RW 110 1110 6E 1E 43
SRO Specification Register ZEROes RW 000 0110 06 06 44
SRt Specification Register ONEs RW 000 0111 07 07 44
SSR Signal Status Register RW 000 1101 oD oD 44
IVR Interrupt Vector Register R/W 000 0000 00 00 44
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4.1 CL-CD1190 Register Map (cont.) i

Symbol Register Name R/W A[6:0] (Hex) (CA)! Page?
ICR Interrupt Configuration Register RW 000 0001 01 01 45
ISR Interrupt Status Register RW 000 1100 oC oC 45
FCR FIFO Count Register R 000 1110 0E 0E 46
FTR FIFO Threshold Register RW 000 1000 08 08 46
FDR FIFO Data Register RW 110 0010 62 12 46
ESR End Of _§ervice Req_u_g_s_t Registgi w _ 110 0000 _ 60 10 47

NOTES: 1)The column labeled CA in the tables above is the compressed address. See Section 2 for a description

of device addressing.

2)The page numbers shown in the table indicate the page where the detailed description of the register
can be located.

4.2 Register Definitions — Overview

Firmware Revision Register (FRR) OF Read/Write
Firmware Revision Code
Global Configuration Register (GCR) 0A Read/Write
0 0 0 0 0 NOACK | MODE DIR
Controller Command Register (CCR) 0B Read/Write
CGC PAR SIG TIM EN/DS c2 C1 Cco
Format 1: Change Global Configuration Command
CGC 0 0 0 0 0 0 RESET
'Format 2: Parallel Commands
0 PAR X X X DIP FLUSH ENP
Format 3: Signal Commands
0 0 SIG X X S _BSY ACK C_BSY
Format 4: Timer Commands
0 X X TIM EN/DS X X X
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4.2 Register Definitions — Overview (cont.)

STROBE* Width Register (SWR) 02 Read/Write

Binary Value, Range 4 - 255

ACK* Width Register (AWR) 03 Read/Write

Binary Value, Range 4 - 255

Timer Prescale Register (TPR) 04 Read/Write

Binary Value, Range 0 - 255

Timer Multiplier Register (TMR) 05 Read/Write

Binary Value, Range 0 - 255

Data Timeout Register (DTR) 09 Read/Write

Binary Value, Range 0 - 255

Parallel Status Register (PSR) 6C (1C) Read Only
ENP BUSY ACK* 0 0 0 0 0
Signal Control Register (SCR) 6E (1E) Read/Write
Read Format
WR/RD* IP3 IP2 IP1 WR/RD* OP3 oP2 OP1

Write Format

X X X X WR/RD* | OP3 oP2 OP1
Signal Status Register (SSR) oD Read/Write
WR/RD* IP3 P2 IP1 0 0 0 0
Specification Register ZEROes (SRO0) 06 Read/Write
WR/RD* IP3 P2 IP1 0 0 0 0
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4.2 Register Definitions — Overview (cont.) )
Specification Register ONEs (SR1) 07 Read/Write
WR/RD* IP3 P2 IP1 0 0 0 0
Interrupt Vector Register (IVR) 00 Read/Write
Binary Value
Interrupt Configuration Register (ICR) 01 Read/Write
IEN X X X IUA IDR ISS ITE
Interrupt Status Register (ISR) 0oC Read/Write
INT 0 0 0 UAI DRI SSi TEI
FIFO Count Register (FCR) OE Read Only
Binary Count Value
FIFO Threshold Register (FTR) 08 Read/Write
Binary Threshold Value (Range: 0 - 128)
FIFO Data Register (FDR) 62 (12) Read/Write
8 - Bit Data to/from FIFO
End of Service Request Register (ESR) 60 (10)  Write Only
X X X X X X X X
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4.3 Detailed Register Descriptions

This section presents a complete, detailed description of each register. Registers have two formats: full
eight bits, where the entire content defines a single function; or, the register is a collection of bits, grouped
singly or in multiples, defining a function. In the second case, the descriptions break the register down
into its component parts and describe the bits individually. The order of register presentation follows that
given in the brief register descriptions on the previous pages.

Firmware Revision Register (FRR) OF Read/Write

Firmware Revision Code

The FRR serves two purposes in the CL-CD1190. First, it displays the revision number of the firmware in
the chip. When a revision to the CL-CD1190 is required, the revision number of the firmware is increment-
ed by one. Beginning with Revision B, the code is hex 43. Later revisions will increment this by one; for
example, Revision C will be hex 44, and so on.

Secondly, this register can be used by the system programmer as an indication of when the internal logic
has completed reset procedures, after either a power-on reset (via the RESET" Input) or a software global
reset (via the reset command in the CCR). Immediately after the reset operation begins, this register is
cleared. When reset operations are complete, and the CL-CD1190 is ready to accept host accesses, the
register is loaded with the revision code.

Global Configuration Register (GCR) 0A Read/Write

0 0 0 0 0 NOACK | MODE DIR

The three flags in the GCR are used to control the overall mode of operation for the CL-CD1190.

The MODE and DIR (direction) bits define the operational mode of the CL-CD1190: Controller Output,
Controller Input, Peripheral Output and Peripheral Input. See Section 2 for a complete description of the
four modes. The values contained in these two bits are reflected on the MODE and DIR output pins (pins
15 and 14 respectively). These outputs can be used to control external buffers and other interface logic.
Changes to the MODE and DIR pins do not take effect until the CGC command has been executed (see
the explanation of controller commands under the Controller Command Register (CCR) heading).

The NOACK Bit specifies that only the BUSY Input Signal is to be used for handshake with the peripheral
in Controller Output Mode. When this mode is selected, the ACK* Input is ignored by the CL-CD1190.
The unsolicited acknowledge detect function is also disabled when NOACK Mode is selected. Setting
NOACK in modes other than Controller Output have no effect on device operation.

Register bit encoding is as follows:

Bit 7-3 Must be zero.
Bit 2 No Acknowledge (functional in Controller Output Mode only).
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4.3 Detailed Register Descriptions (cont.)

Global Configuration Register

Bit 1-0 Mode and Direction bits, encoded as:
NOACK MODE DIR Function
0 0 0 Controller Output
X 0 1 Controller Input
X 1 0 Peripheral Output
X 1 1 Peripheral Input
__1 0 0 Controller Output—BUSY only handshake

Il

Controller Command Register (CCR) 0B Read/Write

CGC PAR SIG TIM EN/DS C2 C1 Cco
Format 1: Change Global Configuration Commands

CGC 0 0 0 0 0 0 Reset
Format 2: Parallel Commands
0 PAR X X X DIP FLUSH ENP
Format 3: Signal Commands
0 0 SIG X X S_BSY ACK C_BSY
Format 4: Timer Commands
0 X X TIM EN/DS X X X

The Controller Command Register is used to issue commands directly to the control logic to control or
change some functions of device operation. The upper four bits indicate which of four command types is
being issued, and the lower four bits are parameters to those commands. When the command has been
executed by the CL-CD1190, it will zero out the CCR. Therefore, two consecutive commands must wait
for the CCR to be cleared after the first is issued, before the second is issued. In some cases, multiple
commands may be issued at the same time, depending on the command/parameter bits that are set. This
will be explained at the end of this register definition.
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4.3 Detalled Register Descriptions (cont.)

Format 1: Change Global Configuration Commands

CGC 0 0 0 0 0 0 Reset

Bit 7 Change Global Configuration.
Whenever the host changes the MODE and DIR bits in the Global Configuration Register,
it must inform the on-chip processor by issuing the CGC command. This command causes
parallel transfers to be disabled. They can be re-enabled via the Parallel commands (see
below).

Bits 6-1 Must be zero.

Bit 0 Reset.

NOTE: When Bit 0 is set in conjunction with Bit 7 (CGC), a full-chip reset operation is initiated. This has the same
effect as activation of the RESET" input pin. Parallel transfers are disabled and the device assumes the de-
fault conditions. When the command is issued, the FRR is cleared; when internal reset and initialization op-
erations are complete, the FRR is loaded with the device firmware revision code. Clearing of the CCR is not
an indication that the reset operation is complete; host software must wait for the FRR to be loaded with the
firmware revision before further I/O operations with the device are attempted.

Format: Parailel Commands

0

PAR X X X DIP FLUSH ENP

This command format is used to activate/de-activate the parallel channel and flush the data FIFO. Com-
mands are interpreted in a left to right order; thus the channel can be disabled, flushed and re-enabled in
a single operation.

Bit 0

Must be zero.

Parallel command. Bit 6 is used in conjunction with bits 2-0 to initiate operations on the par-
allel channel.

Don't care.

DIP - disable parallel transfers. Parallel data transfers are disabled and the ENP Output Pin
is reset.

FLUSH - flush FIFO. This command flushes all data from the FIFO, regardless of the state
of the channel (enabled or disabled).

ENP - enable parallel transfers. Parallel data transfers are enabled and the ENP Output Pin
is set.

The encoding of the three control parameters is shown in the table on the following page.

38
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DIP FLUSH ENP Encoding
0 0 0 Not used
0 0 1 Enable parallel data transfers
0 1 0 Flush FIFO
0 1 1 Flush FIFO and enable parallel data transfers
1 0 0 Disable parallel data transfers
1 0 1 Disable and then re-enable parallel data transfers
1 1 0 Disable parallel data transfers and flush the FIFO
1 1 1 Disable parallel data transfers, flush FIFO, then enable parallel
data transfers
Format 3: Signal Command:
0 0 SIG X X S_BSY ACK C_BSY

The signal command is used to manually control the state of the BUSY and ACK* output pins. While these
signals are normally under automatic control of the CL-CD1190, some special circumstances require the
host to override the automatic functions. The CL-CD1190 imposes some restrictions on the use of the
commands. For example, only peripherals are allowed to drive the ACK* Output; therefore, commands
issued while in the Controller Mode will not affect the signal. Likewise, BUSY is only an output during input
modes, so commands issued to change its state will not reach the pin during output modes.

Commands are interpreted in a left-to-right order, so a single command can set and clear (pulse) the
BUSY Output. The duration of the pulse depends upon what the device is doing when the command is

issued.

Issuing the ACK command will cause a pulse to be generated on the ACK* Output. The duration of the
pulse is determined by the programmed value that is set by the AWR Register.

Encoding of the bits is as follows:

Bit 7-6
Bit 4
Bits 4-3
Bit 2
Bit 1

Bit 0
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Must be zero.

SIG - Issue the signal control command.

Don't care.

S_BSY -set the BUSY Output.

ACK - generate a single pulse on the ACK* Output.

C_BSY - clear the BUSY Output.

\-
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4.3 Detailed Register Descriptions (cont.) )
S_BSY ACK C_BSY Encoding

0 0 0 Not used

0 0 1 Clear (reset) the BUSY Output

0 1 0 Pulse the ACK* Output

0 1 1 Pulse ACK* and clear BUSY outputs

1 0 0 Set the BUSY Output

1 0 1 Set then clear the BUSY Output

1 1 0 Set the BUSY and pulse the ACK* outputs

1 1 1 Set BUSY, pulse tpe ACK* Output, then clear BUSY _

Format 4: Timer Commands

0 X X TIM EN/DS X X X

Timer commands are used to enable and disable the on-chip timer. Additionally, this command can be
issued in conjunction with signal or parallel commands since it does not use the lower three bits for pa-
rameters. More information on command mixing is provided below.

Bit 7 Must be zero.

Bits 6-5 Don’t care.

Bit 4 TIM — issue timer command.

Bit 3 EN/DS - Enable/Disable parameter to the timer command.

Bits 2-0 Don't care.

The table below shows the bit encoding of the TIM and EN/DS bits:

TIM EN/DS Function
0 0 No command executed
0 1 No command executed
1 0 Timer disabled
1 1 Timer enabled
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4.3 Detailed Register Descriptions (cont.)

Command Mixing

In some cases, multiple commands may be issued at the same time. This ability depends upon what com-
mands are issued. Commands that need parameters passed in the lower three bits may not be mixed
because muiltiple commands could not share the information. However, commands may be mixed with
the timer command since it does not require parameters. Commands are evaluated in a left-to-right order,
so commands that are specified by the more significant bits will take precedence over lower significant
bits. Thus, commands that set both bits 6 and 5 (parallel and signal commands) will result in only the par-
allel command be executed; the signal command will be ignored.

The CGC and RESET commands require that all other bits (6-1) be zero so any commands issued with
the upper four bits equal to 1001 through 1111 will result in no action.

As stated previously, timer commands may be issued with any of the parallel and signal commands, but
not with the CGC or RESET command.

The table below summarizes the various bit settings and the resultant action taken by the CL-CD1190 in
response to them.

CGC PAR SIG TIM Action
0 0 0 0 No action
0 0 0 1 Timer only
0 0 1 0 Signal only
0 0 1 1 Signal and Timer
0 1 0 0 Parallel only
0 1 0 1 Parallel and Timer
0 1 1 0 Parallel only (parallel takes precedence over signal)
0 1 1 1 Parallel and Timer (parallel takes precedence over signal)
1 0 0 0 Change GCR (or RESET)
1 0 0 1 No action
1 0 1 0 No action
1 0 1 1 No action
1 1 0 0 No action
1 1 0 1 No action
1 1 1 0 No action
1 1 1 1 No action

I
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4.3 Detalled Register Descriptions (cont.)
Strobe Width Register (SWR) 02 Read/Write

Binary Value, Range 4 - 255

The Strobe Width Register (SWR) is used to program the width of the STROBE* pulse when the CL-
CD1190 is in the Controller or Peripheral Output Mode (that is, STROBE" is an output). The value loaded
in this register provides the constant for a counter that is driven by the master clock (CLK) divided by four.
Each count represents a 200 ns time period, based on a 20 MHz clock, thus the range of pulse widths is
from 0.8 pus to 50 pus. After power-on or host commanded reset, the CL-CD1190 loads this register with a
default value of five (5). If no other initialization is performed, the device will generate 1.0 us STROBE*
pulses.

Acknowledge Width Register (AWR) 03 Read/Write

Binary Value, Range 4 - 255

The Acknowledge Width Register (AWR) is used to program the width of the ACK* pulse when the CL-
CD1190 is in the Peripheral Input Mode (ACK* is an output). The value loaded in this register provides
the constant for a counter that is driven by the master clock (CLK) divided by four. Each count represents
a 200 ns time period, based on a 20 MHz clock, thus the range of pulse widths is from 0.8 us to 50 us.
After power-on or host-commanded reset, the CL-CD1190 loads this register with a default value of five
(5). If no other initialization is performed, the device will generate 1.0 us ACK* pulses.

Timer Prescale Register (TPR) 04 Read/Write

Binary Value, Range 0 - 255

The TPR sets the divisor that will be used to generate the time period for CL-CD1190 timer operations.
It can be set to any value between 0 and 255 (x'FF). The TPR is clocked by the system clock prescaled
(divided) by 512. With a 20 MHz clock, each count of the TPR provides a 25.6 us time duration. A value
of zero represents a count of 256 yielding a time duration of 6.5 ms. The internal counter is reloaded from
the TPR each time the count expires (reaches zero).

Timer Multiplier Register (TMR) 05 Read/Write

Binary Value, Range 0 - 255

The Timer Multiplier Register (TMR) is decremented once each time the TPR counter expires. When the
TMR decrements to zero, a timer interrupt will be generated if the enable (ITE) bit is set in the Interrupt
Configuration Register (ICR). A value of zero represents a count of 256, and yields a maximum timeout
of 1.6 seconds.
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4.3 Detailed Register Descriptions (cont.)
Data Time-out Register (DTR) 09 Read/Write

Binary Value, Range 0 - 255

This register sets the period for FIFO data time-outs during receive operations. The time-out function is
implemented with a two-stage countdown timer. The DTR holds the time constant for an internal counter
(DTC — not host accessible), which is reloaded whenever new data is received from the parallel interface
and placed in the FIFO.

The DTC is decremented each time the TPR counter expires. If no new data is received (thus reloading
the counter) before the counter reaches zero, the FIFO count register is checked. If data is in the FIFO,
a FIFO data interrupt is generated. This prevents ‘stale’ data from collecting in the FIFO if the amount of
data does not reach the programmed threshold.

Parallel Status Register (PSR) 6C (1C) Read/Write

ENP BUSY ACK* 0 0 0 0 0

The Parallel Status Register provides a means for the host to examine the state of three of the physical
pins on the CL-CD1190. The ENP Bit indicates when parallel data transfers are enabled or disabled in
response to an enable or disable command issued via the CCR Register. When ENP is a ‘1’, transfers
are enabled and when ‘0’, disabled.

BUSY and ACK" are made available to the host for the purpose of detecting extraordinary conditions,
such as a stuck interface or when a peripheral has been initialized. Internal control logic makes use of
this same register to handle the handshake for data transfers so the data is a direct reflection of current
activity in the interface. When the ACK* Pin is active (low), the ACK"* Bit in the PSR will be a *1’. When
the BUSY Pin is high, the BUSY Bit willbe a ‘1".

" Signal Control Register (SCR) 6E (1E) Read/Write

Read Format

WR/RD* IP3 P2 IP1 WR/RD* OP3 OoP2 OP1

Write Format

X X X X WR/RD* OP3 oP2 OP1

The Signal Control Register allows the host access to the general-purpose input and output ports (IP[3:1],
OP[3:1]) and the WR/RD* Pin of the CL-CD1190. The register has two formats, one for read and one for
write. During read cycles, the CL-CD1190 will return the states of all of the defined I/O pins. During write
operations, only the least significant four bits are meaningful; data written to the input port bits is ‘don’t
care'.
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4.3 Detailed Register Descriptions (cont.)

Since WR/RD” can be either an input or an output depending on the mode of operation (controller/periph-
eral), it appears as both an input and an output in the SCR. WR/RD" is only active as an output during
Controlier Mode Operation so the device must be in this mode before writes to Bit 3 will activate the output
pin. In all operational modes, Bit 7 reflects the true state of the WR/RD* Pin.

After reset, the CL-CD1190 defaults to Controller Output Mode; therefore, the SCR is loaded with hex 08
to activate the WR/RD* Pin for output operation and to clear the bits in the output port.

Specification Register ZEROes (SRO0) 06 Read/Write
WR/RD*|{ IP3 P2 IP1 X X X X

Specification Register ONEes (SR1) 07 Read/Write
WR/RD*| IP3 P2 IP1 X X X X

These two registers specify the conditions on the input port that will cause a Signal Status Interrupt to be
posted in the Interrupt Status Register. SRO enables the detection of signal changes from logic one to
logic zero on the corresponding bit of the input port. SR1 specifies changes from logic zero to logic one.

Whenever a change is detected in the value of one of the inputs in the SCR, the changed bits are masked
with the values in both Specification Registers. If a change is indicated, the changed bits are set in the
Signal Status Register and the SSI interrupt is posted in the ISR.

Signal Status Register (SSR) oD Read/Write

WR/RD* IP3 P2 IP1 0 0 0 0

The Signal Status Register is used by the CL-CD1190 to indicate that one of the input pins has changed
according to the conditions set by the programming in the SR0 and SR1 Registers. When a signal change
occurs, the appropriate bit is set in the SSR and an Signal Change Interrupt (SSI) will be generated if
enabled. The SSR is cleared after the host terminates a service acknowledge sequence by writing the
ESR Register. Since the clearing operation may be delayed, high-performance polled mode systems may
write zeroes to this register.

Interrupt Vector Register (IVR) 00 Read/Write

8-Bit Vector Value

This register specifies the value that will be driven onto the data bus during a service acknowledge cycle.
The value programmed can be any value host software requires.
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4.3 Detailed Register Descriptions (cont.) i
Interrupt Configuration Register (ICR) 01 Read/Write
IEN X X X IUA IDR ISS ITE

The Interrupt Configuration Register is used to select which of the four possible interrupting sources is
enabled to produce a service request. The register also is used to arm the overall interrupt structure.

The four interrupt sources are:

ITE Interrupt on Timer Expired

ISS Interrupt on Signal Status

IDR Interrupt on Data Ready (FIFO threshold or FIFO timer)
IUA Interrupt on Unsolicited Acknowledge

When any of these conditions occur, the CL-CD1190 examines the ICR to determine if the condition is
enabled to generate a service request to the host. If it is enabled, the corresponding bit is set in the ISR.
If the Interrupt Enabled (IEN) Bit is also set in the ICR, the Service Request (SVCREQ*) Output Pin will
also be activated.

The ITE Bit allows a service request to be posted whenever the programmed time-out period has been
reached, as programmed by the TPR and TMR registers pair. The ISS Bit enables service requests when
any of the enabled signal changes occur (SRO, SR1). The IDR Bit is used to enable a service request
whenever the data in the FIFO reaches the programmed threshold level or when the FIFO timer expires.
Lastly, the IUA Bit enabled service requests to be posted whenever an acknowledge pulse is received
that is not associated with a strobe pulse. _

Interrupt Status Register (ISR) oC Read/Write

INT X X X UAI DRI SSli TEI

The Interrupt Status Register provides current status of pending interrupt conditions within the CL-
CD1190. When a service request is asserted, the ISR will contain bits corresponding to the cause (or
causes) of the service request. The ISR is automatically cleared after a write access to the ESR, but clear
may be delayed. High-performance polled mode systems should write zeroes into this register after it has
been read.

Each of the bits corresponds to a bit in the ICR: TEl to ITE, SSI to ISS, DRI to IDR and UAI to IUA. The
INT Bit is a simple OR of the cause bits. It will be set whenever one of the status bits is set, regardless of
the state of the IEN Bit. Systems that operate in a poll mode may examine this bit to determine if any
service requests are pending. The bits are defined on the following page.
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4.3 Detailed Register Descriptions (cont.)

Interrupt Status Register Bits

TEI Timer Expired Interrupt

SSI Signal Status Interrupt

DRI Data Ready Interrupt (FIFO threshold or FIFO timer)
UAI Unsolicited Acknowledge Interrupt

INT Interrupt Request

FIFO Count Register (FCR) OE Read Only

FC[7] FC[6] FCI5] FC[4] FCI3] FC[2] FC[1] FC[O]

The FIFO Count Register contains the current count of the number of bytes in the FIFO. It is a binary
value that can be in the range of 0 to 128 (0x00 - 0x80). The value is used by host software to determine:
how many bytes may be read during a receive data FIFO service.

FIFO Threshold Register (FTR) 08 Read/Write

FT[7] FT[6] FT[5] FT[4] FT[3] FT[2] FT[1] FT[O]

The FIFO Threshold Register is used in both input and output modes. It sets the data level at which the
CL-CD1190 will post a FIFO service request and can be set to any value in the range of 0 to 129 (0x00 -
0x128).

During an Input Mode Operation, whenever the FIFO level reaches the level programmed in the FTR, a
service request will be posted via the DRI Bit in the ISR. During an Output Mode Operation, a DRI service
request will be posted whenever the FIFO level falls below the programmed value in the FTR.

431 Virtual Registers

The CL-CD1190 has two registers that must only be accessed during a service acknowledge routine, and
as such are considered to be ‘virtual’ registers. These are the FDR and ESR Registers.

FIFO Data Register (FDR) 62(12) Read/Write

8-Bit Value

The FIFO Data Register is the host access port to the CL-CD1190 FIFO. When the device is programmed
for input, the host may read any number of bytes from this location up to the number specified in the FCR.
During an Output Mode Operation, the host may write up to 128 bytes into this location, depending upon
the number of free locations available, as determined by the FCR.
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4.3.1 Virtual Registers (cont.)

It is important to note that this register may not be accessed until the CL-CD1190 has requested FIFO
service via the DRI service request. The FDR is available for host access only while the CL-CD1190 is in
the ‘service pending’ context.

End of Service Register (ESR) 60 (10) Write Only

X X X X X X X X

The End of Service Register is used by the host to tell the CL-CD 1190 that the service acknowledge se-
quence is complete. When the host has read/written all the data to/from the FIFO, it must perform a write
to this location. The data written is ‘don't care’; the CL-CD1190 only needs the write cycle to determine if
the service is complete and cause it to switch out of the service pending context.
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5. ELECTRICAL SPECIFICATIONS

CL-CD1190

5.1 Absolute Maximum Ratings

SUPPLY VOIBGE (V) weveererrerrereeneenteriririentstsitastessisessessessssessessessessessessessessesesssesssssessessenseseenes +7.0 Volts
Input voltages, with respect t0 ground............cceceeveerceriiereecrencececeeeceee e -0.5 Volts to V¢ +0.5 Volts
Operating temMpPerature (TA) .. .oocereiiieeeeirrir e crree et st e e s e s e re e e e e s ere s ersaeesaaesssesaneenns 0°Cto70°C
S (o= Lo [0 (=T T o= T = V] (- T PR -65°to 150° C
POWET ISSIPALION.....eeiiiieiiiiiircr ettt s et e s et e s s ae e s an e sanesnnans 0.25 Watt

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the de-
vice. This is a stress rating only, and functional operation of the device at these or any conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect device reliability.

5.2 Recommended Operating Conditions

SUPPIY VOIAGE (VGE) weveererrerniiruniniiniiniiitisististsst s sttt sas st esbesasaassase s s e sassssssbassesa e e smens 5V 5%
Operating free air ambient teMPErature...........cccueeicreiceeiinsense ettt rseneenes 0°C<Tpa<70°C
SYSIBIM CIOCK. ....iiuiiiitiectint ittt e st ste e st easesa s s sassa b s eaasent e satesnessasesseseessnensans 20 MHz

5.3 DC Electrical Characteristics

(@ Veg =5V £5%, Ta=0° C to 70° C)

Symbol Parameter MIN MAX Units Test Conditions
ViL Input Low Voltage -0.5 0.8 \
Vi Input High Voltage 2.0 Vee \' Note 1
VoL Output Low Voltage 0.4 \" loL = 2.4 mA, Note 2
VoH Output High Voltage 2.4 Vv loH = -400 pA
he Input Leakage Current -10 10 HA 0<VN<Vee
L Data Bus 3-state
Leakage current -10 10 HA 0 <Vout < Vee
loc Open Drain Output
Leakage current -10 10 HA 0 <VouTt < Vee
lce Power Supply Current 50 mA CLK =20 MHz, Note 3
Cin Input Capacitance 10 pF
Cout Output Capacitance 10 pF

NOTES: 1) V4 is 2.7 V minimum on RESET" and CLK.
2) Vo for open drain signals is 0.5V @ 16.0 mA sinking.
3) Typical g is 25 mA.
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NOTE: While the CL-CD1190 is a highly dependable device, there are a few guidelines that will help to insure
that the maximum possible level of overall system reliability is achieved. First, the PC board should be
designed to provide maximum isolation of noise. A four-layer board is preferable, but a two-layer board
will work if power and ground distribution is good. In either case, decoupling capacitors mounted close to
the CL-CD1190 are strongly recommended. Noise typically occurs when either the CL-CD1190 data bus
drivers come out of tristate to drive the bus during a read, or when an external bus buffer turns on during
a write cycle. This noise, a rapid rate-of-change of supply current, causes ‘ground bounce’ in the power
distribution traces. This ground bounce, a rise in the voltage of the ground pins, effectively raises the input
logic thresholds of all devices in the vicinity, resulting in the possibility of a ‘1’ being interpreted as a ‘0.
To reduce the possibility of ground bounce affecting the operation of the CL-CD1190, we have specified
the input-high voltage (V,y) of the CLK and RESET" pins at 2.7 volts, instead of the TTL-standard 2.0
volts. We have found that this eliminates any sensitivity to ground bounce, even in very noisy systems.
Although 2.7 volts is higher than the industry-standard 2.4 volt output (Voy) specified for TTL, there are
several simple ways to meet this specification. One choice is to use any of the advanced CMQOS logic fam-
ilies which are on the market (FACT, ACL, etc.). These CMOS output buffers will pull up to close to Ve
when not heavily loaded. In addition, AS and ALS TTL may be used if the output of the TTL device is only
driving 1 or 2 CMOS loads. As noted in the Texas Instruments ALS/AS Logic Data Book (1986), pages 4-
18 and 4-19, the Voy output of these families exceeds 3.0 volts at low current loading. Other manufactur-
ers publish similar data. Cirrus Logic recommends the use of one of these two options for the CLK input,
to insure fast clean edges. Note that the RESET" Pin may, if desired, be pulled up passively with a 1K
ohm or less resistor.
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5.4 AC Characteristics

5.4.1 Index of Timing Information

Figure Title Page Number
Asynchronous Timing (Table 5-1) 51
5-1a RES6t TIMING ..ot cre et errre st eae e e sne e 52
5-1b CIOCK THMING ..o cviiieeie et e st er e e e e et e sae et crr e be s erneane 52
5-1c Asynchronous Read Cycle TIming........cccceocvrievceerierieneeceece e, 53
5-1d Asynchronous Write Cycle Timing ........ccceeivveeeviniicincieinee e cene e, 54
5-1e Asynchronous Service Acknowledge Cycle Timing.........cccceeevveeuennne 55
Synchronous Timing (Table 5-2) 56
5-2a Synchronous Read Cycle Timing...........occeeveeerieceeeniiienieecnesensseeseesvees 57
5-2b Synchronous Write Cycle Timing.......cccccoovvevireereeninre e 58
5-2¢ Synchronous Service Acknowledge Cycle Timing..........cccocecveeveevnnnne. 59
Parallel Port Timing (Transmit: Table 5-3a and Receive: Table 5-3D).......cccceeeesveeres 60-61
5-3a Parallel Port Transmit Timing (Controller Output Mode)...........ccoeeeeee. 62
5-3b Parallel Port Receive Timing (Controller Input Mode)........ccccccevenueneen. 63
5-3¢c Parallel Port Transmit Timing (Peripheral Output Mode) .........cccceee.e. 63
5-3d Parallel Port Receive Timing (Peripheral Input Mode) .........cccccoeeveneen. 64

50 R
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5.4.2 Asynchronous Timing

Refer to Figures 5—1a through 5—1e on the following pages for the reference numbers in the table below.
(@ Vg =5V 15%, Tp=0°Cto70°C)

Table 5-1. Transmit Timing (Figures 5-1a and 5-1c¢)

Ref. # Fig. Parameter MIN MAX Unit
tq 5-1a RESET" Low pulse width 10 Tok
to 5-1¢  Address setup time to CS* or DS* -20 ns
ta 5-1c  R/W" setup time to CS* or DS* -10 ns
ts 5-1c  Address hold time after CS* 0 ns
ts 5-1c R/ hold time after CS* 0 ns
tg 5-1c  Read data valid to DTACK"® low 10 ns
t; 5-1c DTACK® low from CS* or DS* 3 Toik 5 Tolk+40 ns
tg 5-1c  Data Bus Tri-state after CS* or DS* high 0 30 ns
tg 5-1c  CS* or DGRANT" high from DTACK" low 0 ns
tio¢ 5-1¢ DTACK" inactive from CS* or DGRANT" and DS* high 40 ns
tyy 5-1c  DS* high pulse width 10 ns
tio,  5-1d  Write data valid from CS* and DS* low 2 Telk ns
t13  5-1d  Write data hold time after DS* high 0 ns
ti4 5-1b  Clock period (TCLK) (Note 1) 50 100 ns
tis 5-1b  Clock low time (Note 1) 25 ns
ti¢ 5-1b  Clock high time (Note 1) 25 ns
t;7 5-1e Propagation delay, DGRANT" and DS* to DPASS* 35 ns
tig 5-1e Setup time, SVCACK" to DS* and DGRANT* 10 ns

NOTE: Timing numbers for RESET" and CLK in the table above are valid for both asynchronous and synchro-
nous specifications.
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RESET*

541190-18

NOTE: For synchronous systems, it is necessary to know the clock cycle number so that interface circuitry can stay in lock-step
with the device. CLK numbers can be determined if RESET" is released within the rangs t, - t,,. t, is defined as 10 ns

minimum after the falling edge of the clock; t, is defined as 5 ns minimum before the next falling edge of the clock. If

these conditions are met, the cycle starting after the second falling edge will be known to be C1. See the synchronous
timing diagrams for additional information. Asynchronous systems need not be concerned with clock numbers.

Figure 5-1a. Reset Timing

541190-19

Figure 5-1b. Cloc'k Timing
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Figure 5-1c. Asynchronous Read Cycle Timing
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Figure 5-1d. Asynchronous Write Cycle Timing
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Figure 5-1e. Asynchronous Service Acknowledge Cycle Timing

September 1991 e e e e 55



—.
———RD.
——R
————d
———rR

CL-CD1190

===> CIRRUS LOGIC . gt PrimeriScanner Zontroller

5.4.3 Synchronous Timing

Refer to Figures 5—-2a through 5-2c on the following pages for the reference numbers in the table below.

Table 5-2. Transmit Timing (Figures 5-2a and 5-2c)

Ref. # Fig. Parameter MIN MAX Unit
t4 5-2a  Setup time, CS* and DS* to C1 falling edge 5 ns
tr 5-2a  Setup time, R/W* to C1 falling edge -10 ns
t3 5-2a  Setup time, address valid to C1 falling edge -20 ns
t4 5-2a  C3falling edge to data valid 60 ns
ts 5-2a DTACK" low from C4 falling edge 40 ns
ts 5-2a  CS* and DS* trailing edge to data bus high-impedance 30 ns
t; 5-2a CS"and DS”inactive between host accesses 10 ns
tg 5-2a  Hold time, RW* after C4 falling edge 20 ns
tg 5-2a  Hold time, address valid after C4 falling edge 0 ns
tio 5-2b  Setup time, write data valid to C3 falling edge 0 ns
t11 5-2c  Setup time, DS* and DGRANT* to C1 falling edge 20 ns
tio 5-2c¢c  Setup time, SVCACK" to DS* and DGRANT™ (last active) 10 ns
ti3 5-2c Hold time, write data valid after C4 falling edge 0 ns
ti4 5-2c Propagation delay, DS* and DGRANT* to DPASS* 35 ns

56 .}
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Figure 5-2a. Synchronous Read Cycle Timing
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Figure 5-2b. Synchronous Write Cycle Timing
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541190-25
Figure 5-2c. Synchronous Service Acknowledge Cycle Timing
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5.4.4 Parallel Port Timing Specifications
Refer to Figures 5—3a through 5-3c for identification of reference numbers in the following tables.

The following table shows the timing specifications for the paralle! port when it is programmed in the trans-
mit mode for either controller or peripheral.

Table 5-3a. Transmit Timing (Figures 5-3a and 5-3c)

Ref. # Fig. Parameter MIN MAX Unit
tp1 5-3a/5-3c  Setup time, PD[7:0] to STROBE* falling edge Note 1
tp2 5-3a/5-3c  STROBE® puise width 0.8 50 us (Note 2)
tp3 5-3a/5-3c  Hold time, PD[7:0] after STROBE" rising edge Note 3
tp4 5-3a ACK* pulse width 0.8 us
tp5 5-3a/5-3c  Hold time, PD[7:0] after BUSY falling edge 0.5 30 us
tp6 5-3¢ STROBE" rising edge to next STROBE" falling edge Note 4

NOTES: 1) Data setup time on the parallel data port is equal to the programmed value in the SWR Register plus
100 ns.

2) The width of the STROBE"* and ACK* pulse is set by the programmed value in the SWR and AWR Reg-
isters.

3) The data hoid time on the parallel data port is equal to the basic data transfer cycle time minus the sum
of t,1 and t,2; t;4 = cycle - (151 + t52). The basic cycle time is dependent upon the mode of operation
(controller or peripheral) and the rate at which the receiver can process and acknowledge the data
transfer.

4) This time value is dependent upon the length of time required by the receiver to process and acknowl-
edge the data transfer. The CL-CD1190 will not begin the next cycle until the previous cycle has been
completed by the activation of ACK* and deactivation of BUSY (if present).



CL-CD1190 —

==—==CIRRUS LOGIC

5.4.5 Parallel Port Timing Specifications (cont.)

The following table shows the timing specifications for the parallel port when it is programmed in the re-
ceive mode for either controller or peripheral.

Table 5-3b. Receive Timing (Figures 5-3b and 5-3d)

Ref. # Fig. Parameter MIN TYP MAX Unit

tp7 5-3b/~-3d Setup time, PD[7:0] to STROBE" falling edge 250 ns

tp8 5-3b/-3d STROBE® pulse width 0.8 Hs

tp9 5-3b/~3d Hold time, PD[7:0] after STROBE" rising edge 250 ns

tp10 5-3b/~-3d BUSY pulse width 30 40 us

tp11 5-3b/-3d BUSY falling edge to next STROBE* falling edge 0 ns

tp12 5-3d ACK* pulse width 0.8 50 us(Note 1)

NOTE: The width of the STROBE"* and ACK" pulse is set by the programmed value in the SWR and AWR Reg-
isters.
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il

CL-CD1190
DIRECTION .
(OUT)  WR/RD* j
(oumn PD[7:0] VALID DATA X VALID DATA
tP1 tP3
(Oum) STROBE* \ /
tP2 tP5 [€—
(IN) BUSY / OPTIONAL
tP4
(IN) ACK*
541190-26
NOTE: The CL-CD1190 does not require that the receiver generate a BUSY. If present it will use it as a hand-
shake signal; otherwise transfers happen continuously: setup, strobe, hold, setup, strobe, hold, etc.

Figure 5-3a. Parallel Port Transmit Timing
(Controller Output Mode)
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(oum WR/RD* —\ 2%

(IN)  PD[7:0] X vaupopata mMAY cHANGE X VALID DATA
—»‘ tP7 tP9
(IN)  STROBE*
iP8 tP11
(oum BUSY
!4 tP10
(IN) ACK*
541190-27
Figure 5-3b. Parallel Port Receive Timing
(Controller Input Mode)

(IN) WR/RD* \ .

(oum) PD[7:0] X VALID DATA X VvAUDDATA
—»‘ tP1 i >
(OUT)  STROBE*
tP6
tP2
(IN) BUSY / OPTIONAL
tP5 {—
(oun ACK*
541190-28

NOTE: The CL-CD1190 does not require that the receiver generate a BUSY. If present it will use it as a hand-
shake signal; otherwise transfers happen continuously: setup, strobe, hold, setup, strobe, hold, etc.

Figure 5-3c. Parallel Port Transmit Timing
(Peripheral Output Mode)
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Intelligent Printer/Scanner Controller

e———.
(IN) WR/RD* /[
(IN) PD[7:0] VALID DATA X mavcrange X VAUDDATA
tp7 |e— 1P let—
(N)  STROBE'
tP11
—» tP8
(ouT BUSY
'4 tP10
(OUT) ACK®
tP12
541190-29

Figure 5-3d. Parallel Port Receive Timing
(Peripheral input Mode)
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6. PACKAGE DIMENSIONS - 68-Pin PLCC

< 0.985 MIN >

0.995 MAX
< 0.950 MIN >

0.958 MAX

0.985 MIN
0.995 MAX
0.950 MIN
0.958 MAX
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" 541190-30
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CIRRUS LOGIC
7. ORDERING INFORMATION

When ordering the CL-CD1190, use the following format:

CL-CD1190-10PC-B
I L RevisionT
Temperature Range
C = Commercial

Package Type:
P = Plastic-Leaded Chip Carrier (PLCC)

Cirrus Logic, Inc.
Product Line: ————d
— Performance Grade (Not Applicable)
10 = 10 MHz intemal clock frequency

Communications, Data
Part Number ——

541180-31

T Contact Cirrus Logic, Inc., for up-to-date information on revisions.
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66



CL-CD1190
Intelligent Printer/Scanner Controller CIRRUS LOGIC

8. QUICK REFERENCE ngg\

8.1 Pin Diagram — Top View

w
o1}
coZEooBocoucouokE
Z Z2 a0 a0 22 > 22222222 4Q0
paniREIRRIREIREIRE
NC —— = 10 60 = <—» DB[0]
NC — e 1 O 59 =1 -<«— DB[1]
PD[S] <——] 12 58 = <«— DB[2]
PD[4] «—s—f 13 57 e <«— DB[3]
DR «——r—] 14 56 = <«— DB4]
MODE «—— = 15 55 = <— DB[5]
GND ———r—1 16 54 = «— DB[6]
N~ 1 CL-CD1190 53 [+ 0817
OPll] +—e=] 18 68-pin PLCC 52 = —— GND
PD[3] <—s—] 19 51 =1 <«— A[0]
PD[2] <—er=— 20 50 = <«— Al1]
OP[2] «——— 2t 49 3 <— A[2]
OP[3] «— =g 22 48 B <—— A[3)
IP{1] — =] 23 47 = <— Al
BUSY «—»r—1 24 46 =3 <«—— A[5]
P[] ——e=] 25 45 =3 <—— Al6]
PRl —c % ceasswgs88588ssye [ o
IHERRREREERRERREN
§§§%§§§§§§§§§§§88
= > 154 =) a
2 7} (=

541190-1

NOTES: N/C means no connection.

To reduce address space, A[4] can be tied to ground, and A[6] and A[5] can be tied together;
therefore, only 32 address locations are occupied.
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8.2 CL-CD1190 Register Map

CL-CD1190

Symbol Register Name R/W A[6:0] (Hex) (CA)! Page?
IVR Interrupt Vector Register RW 000 0000 00 00 44
ICR Interrupt Configuration Register RW 000 0001 01 01 45
SWR STROBE* Width Register RW 000 0010 02 02 42
AWR ACK* Width Register RW 000 0011 03 03 42
TPR Timer Prescale Register RW 000 0100 04 04 42
TMR Timer Multiplier Register R/W 000 0101 05 05 42
SRO Specification Register ZEROes R/W 0000110 06 06 44
SR1 Specification Register ONEs RW 000 0111 07 07 44
FTR FIFO Threshold Register RW 000 1000 08 08 46
DTR Data Time-out Register RW 000 1001 09 09 43
GCR Global Configuration Register RW 000 1010 0A 0A 36
CCR Controller Command Register R/W 000 1011 0B 0B 37
ISR Interrupt Status Register RW 000 1100 0OC o0C 45
SSR Signal Status Register RW 000 1101 0D oD 44
FCR FIFO Count Register R 000 1110 OE OE 46
FRR Firmware Revision Register R/W 000 1111 OF OF 36
ESR End Of Service Request Register w 110 0000 60 10 47
FDR FIFO Data Register RW 110 0010 62 12 46
PSR Parallel Status Register R 110 1100 6C 1C 43
SCR Signal Control Register RW 110 1110 6E 1E 43

NOTES: 1) The column labeled CA denotes the compressed address. See Section 4 for a description of device

addressing.

2) The page numbers shown in the table indicate the page where the detailed description of the register

may be found.
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8.3 Bit Definitions

Interrupt Vector Register (IVR) 00 RW
L Binary Value j
Interrupt Configuration Register (ICR) 01 RW
[eNT x T x T x T wa]T ibR] iss| mE |
STROBE* Width Register (SWR) 02 RW

[ Binary Value, Range 4 - 255 |

ACK* Width Register (AWR) 03 RW
I Binary Value, Range 4 - 255 j
Timer Prescale Register (TPR) 04 RW
I Binary Value, Range 0 - 255 j
Timer Muitiplier Register (TMR) 05 RW

{ Binary Value, Range 0 - 255 |

Specification Register ZEROes (SR0) 06 RW
(wrmD*{ P3| P2 | P1 | o ] o | o | o |
Specification Register ONEs (SR1) 07 RW
(wrmD: P3| w2 | Pt | o | o | o | o |
FIFO Threshold Register (FTR) o8 RW

| Binary Threshoid Vaiue (Range: 0 - 127) |

Data Timeout Register (DTR) 09 RW

| Binary Value, Range 0 - 255 -

Global Configuration Register (GCR) 0A RW
[ o] o { o o | o |NoACk|MODE| DR |

July 1991
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(CCR) 0B RW

[ cac [ PaR| sic ] TiM JEnDS] c2 [ c1 | co |

Controller Command Register

Format 1: Change Global Configuration Command

fcac| o] o [ o T o T o | o JreseT]

Format 2: Parallel Commands

o [Par] x ] x T x [ ow[rLusH] enp |

Format 3: Signal Commands

[ o | ofsie[ x ] x Tsssy][ ack [c BsY]

Format 4: Timer Commands

[ o | x| x [ mJenos] x T x [ x |

Interrupt Status Register (ISR) oC RW
LNT | o | of of ua [ om] ssi] TEl]

Signal Status Register (SSR) oD RW

wrmroel 1p3| p2 | Pt o | o] o ] o]

FIFO Count Register (FCR) OE R Only
| Binary Count Vaiue |
Firmware Revision Register (FRR) OF RW

[ Firmware Revision Code |

End of Service Request Register (ESR) 60 (10) W Only

Lx I x ] x ] x| x] x] x| x|

FIFO Data Register (FDR) 62 (12) RW

| 8-Bit Data to/from FIFO |

Parallel Status Register (PSR) 6C (1C) R Only

[ Enp [BusY[ ack*] o [ o | o] o | o]

Signal Control Register (SCR) 6E (1E) RW

Read Format
{wrmD| P3| P2 | 1P1 [wrRRD| o3| or2| oP1 |

Write Format
[ x | x| x| x |wrro?| ops3| oP2] opi |

69



——== CIRRUS LOCGIC

Direct Sales Offices

Domestic

N. CALIFORNIA
San Jose

TEL: 408/436-7110
FAX: 408/437-8960

S. CALIFORNIA
Tustin

TEL: 714/258-8303
FAX: 714/258-8307

Thousand Oaks
TEL: 805/371-5381
FAX: 805/371-5382

ROCKY MOUNTAIN
AREA

Boulder, CO

TEL: 303/939-9739
FAX: 303/440-5712

SOUTH CENTRAL
AREA

Austin, TX

TEL: 512/794-8490
FAX: 512/794-8069

NORTHEASTERN
AREA

Andover, MA

TEL: 508/474-9300
FAX: 508/474-9149

Philadelphia, PA
TEL: 215/251-6881
FAX: 215/651-0147

SOUTH EASTERN
AREA

Boca Raton, FL
TEL: 407/994-9883
FAX: 407/994-9887

Atlanta, GA
TEL: 404/263-7601
FAX: 404/729-6942

International

GERMANY
Herrsching
TEL: 49/08152-2030
FAX: 49/08152-6211

CL-CD1190

JAPAN

Tokyo

TEL: 81/3-5389-5300
FAX: 81/3-5389-5540

SINGAPORE
TEL: 65/3532122
FAX: 65/3532166

TAIWAN

Taipei

TEL: 886/2-718-4533
FAX: 886/2-718-4526

UNITED KINGDOM
Berkshire, England
TEL: 44/344-780-782
FAX: 44/344-761-429

The Company

Cirrus Logic, Inc., produces high-integration peripheral controller circuits for mass storage, graphics,
and data communications. Our products are used in leading-edge personal computers, engineering
workstations, and office automation equipment.

The Cirrus Logic formula combines proprietary S/LA™ ' IC design automation with system design
expertise. The S/LA design system is a proven tool for developing high-performance logic circuits in
half the time of most semiconductor companies. The results are better VLSI products, on-time, that
help you win in the marketplace.

Cirrus Logic's fabless manufacturing strategy, unique in the semiconductor industry, employs a
full manufacturing infrastructure to ensure maximum product quality, availability and value for our
customers.

Talk to our systems and applications specialists; see how you can benefit from a new kind of
semiconductor company.

1 U.S. Patent No. 4,293,783 © Copyright, Cirrus Logic, Inc., 1991

Preliminary product information describes products which are in production, but for which full characterization data is not yet
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