
























































































































































































































































































































































CL-CD1400
UXART Serial/Parallel Controller

——== CIRRUS LOGIC

5.4.7 Channel Control Status Register (CCSR) Serial Format

Register Name: CCSR Hex Address: 0B
Register Description: Channel Control Status — Serial
Default Value: x’00
Access: Read Only
Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 Bito

RxEN RxFloff RxFlon 0 TXEN TxFloff TxFlon 0

5.4.8 Channel Control Status Register (CCSR) Parallel Format

Register Name: CCSR Hex Address: 0B
Register Description. Channel Control Status — Parallel
Default Value: x’00
Access: Read Only
Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bito

RxEN 0 0 0 TxEN 0 0 0

The CCSR provides current status of the selected channel. The CCSR for Channel 0 has two formats,
one for serial operation and another for paralle! operation.
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Channel Control Status Register — Serial

Bit Description

Bit7 Receiver Enabled: The RxEN Bit is set when the receiver is enabled and cleared when it is disabled.

Receiver Flow Off: This bit indicates that the receiver has requested the remote to stop transmitting

Bit 6 through the use of a send XOFF character via a send special character two command in the CCR. The bit
will be cleared when a Send Special Character 1 (XON) command is issued; the channel is either enabled

or disabled or the channel is reset.

Receiver Flow On: When a send special character one (XON) command is issued via the CCR, this bit will
Bit5 be set. It will be cleared when one of three events has occurred: the first non-flow control character is
received, the receiver is either enabled or disabled or the channel is reset.

Bit 4 Not used, will return ‘0 when read.

Bit 3 Transmitter Enabled: This bit is set when the transmitter is enabled and cleared when it is disabled.

Transmitter Flow Off: This bit indicates that the CL-CD1400 has been requested to stop transmission by
Bit 2 the remote (received in-band flow control character XOFF). The bit is cleared when the CL-CD1400

requested to restart transmission (receives an XON character), the channel is either enabled or disabled or
the channel is reset.

Transmitter Flow On: TxFlon is set when the CL-CD1400 has been requested to restart transmission
Bit 1 (received an XON character). It is reset when transmission actually begins, when the channel is either
enabled or disabled or when the channel is reset.

Bit 0 Not used, will return ‘0’ when read.

Channel Control Status Register — Parallel

Bit Description
Bit 7 Receiver Enabled: The RXEN Bit is set when the receiver is enabled and cleared when it is disabled.
Bits 6:4 Not used, will return ‘0’ when read.
Bit 3 Transmitter Enabled: This bit is set when the transmitter is enabled and cleared when it is disabled.
Bits 2:0 Not used, will return ‘0’ when read.
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5.4.9 Received Data Count Register (RDCR) Serial Format

CIRRUS LOGIC

CL-CD1400

UXART Serial/Parallel Controller

Register Name: RDCR
Register Description: Receive Data Count — Serial
Default Value: x’00
Access: Read Only

Hex Address: OE

Bit7 Bité Bits Bit4 Bit 3 Bitz Bit1 Bito
0 0 0 0 C73 CT2 cm CT0
5.4.10 Received Data Count Register (RDCR) Parallel Format
Register Name: RDCR Hex Address: OE
Register Description: Receive Data Count — Paraliel
Default Value: x'00
Access: Read Only
Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bito
0 0 0 CT4 CT3 CT2 CT1 CTO

The RDCR indicates the number of good characters currently in the received data FIFO. Host software
can use this value as a loop counter when taking characters out of the FIFO. The value in this register is
only valid during the context of a service request acknowledge. At other times, it may or may not provide
a true indication of the number of characters in the FIFO.

The register has two formats for Channel 0, one for serial and one for parallel. Channels 1-3 have only
the serial format.

Received Data Count Register— Serial

Bit Description

Bits 7:4 Always ‘0’
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Bit Description (cont.)
Character count CT3-CTO
CT3 CT2 CT1 CTo Number of characters in FIFO
0 0 0 0 Not used
0 0 0 1 1 Character
0 0 1 0 2 Characters
Bits 3:0 . . i . .
1 0 1 1 11 Characters
1 1 0 0 12 Characters
1 1 0 1 Not used
1 1 1 0 Not used
1 1 1 1 Not used
Received Data Count Register — Parallel
Bit Description
Bits 7:5 Always ‘0’
Character count CT4-CTO
CT4 CT3 CT2 cT1 CTo Number of Characters in
FIFO
0 0 0 0 0 Not used
0 0 0 0 1 1 Character
0 0 0 1 0 2 Characters
Bits 4:0 . . . . . .
1 1 1 0 1 29 Characters
1 1 1 1 0 30 Characters
1 1 1 1 1 Not used
March 1 997 ] 1 1 9
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5.5 Special Character Registers

The four Special Character Registers, SCHR4-SCHR1, hold the character patterns that are used for var-
ious character matching and flow control functions. Each 8-bit character is right-justified, that is, compar-
ison takes place from right to left, and all bits are compared. Any unused bits must be zero. SCHR1 and
SCHR2 serve the additional function of defining the XON and XOFF characters, respectively, used for in-
band flow control.

5.5.1 Special Character Register 1 (SCHR1)

Register Name: SCHR1 Hex Address: 1A
Register Description: Special Character Register 1

Default Value: x’00

Access: Read/Write

Bit7 | Bité Bits5 Bit4 Bit3 Bit2 Bit 1 Bito

Special Character 1

SCHR1 defines the XON Character

5.5.2 Special Character Register 2 (SCHR2)

Register Name: SCHR2 Hex Address: 1B
Register Description: Special Character Register 2

Defauft Value: x’'00

Access: Read/Write

Bit7 Bité Bits5 Bit4 ] Bit3 Bit2 Bitt1 Bito

Special Character 2

SCHR2 defines the XOFF Character

5.5.3 Special Character Register 3 (SCHR3)

Register Name: SCHR3 Hex Address: 1C
Register Description: Special Character Register 3

Defauit Value: x'00

Access: Read/Write

Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bitt Bit0

Special Character 3
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5.5.4 Special Character Register 4 (SCHR4)

Register Name: SCHR4 Hex Address: 1D
Register Description: Special Character Register 4

Default Value: x’00

Access: Read/Write

Bit7 Bité Bits Bit4 Bit3 J Bit2 Bit1 Bito

Special Character 4
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Received Character Range Detection

If enabled (through Bit 7 of COR3), the CL-CD1400 will check received characters to see if they fall within
a range of values. Two registers set the range: SCRL and SCRH. Range checking occurs inclusive of the
values programmed into these registers. If a received character is determined to be within the range, a
special character detect exception service request will be posted. Bits 6-4 of the RDSR will indicate a
range detect by being set to 111. It should be noted that this range checking is performed in addition to
normal special character detection on SCHR4-SCHR1.

5.5.5 Special Character Range Low (SCRL)

Register Name: SCRL Hex Address. 22
Register Description: Special Character Range Low
Default Value: x’00
Access: Read/Write
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bito

Character Range Low

SCRL set the lower inclusive value for range detection.

5.5.6 Special Character Range High (SCRH)

Register Name: SCRH Hex Address: 23
Register Description: Special Character Range High
Default Value: x’00
Access: Read/Write
Bit7 Bit6é [ Bits Bit4 Bit3 Bit2 Bit1 Bit0

Character Range High

SCRH sets the upper inclusive value for range detection.
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5.5.7 LNext Character (LNC)

Register Name: LNC

Register Description: LNext Character
Default Value: xX'00

Access: Read/Write

Bit 7 Bit6 Bit5 Bit4 | Bit3 Btz Bit1 ] Bit0

Hex Address: 24

LNext Character

This register defines the LNext Character. If the LNext function is enabled (Bit 6 of CORS5), the
CL-CD1400 will examine received characters and compare them against this value. If a match occurs,
this character and the following will be placed in the FIFO without any special processing. In effect, the
LNext function causes the CL-CD1400 to ignore characters with special meaning, such as flow control
characters. There are two exceptions. If the character following the LNext Character is either a break or

an errored character, LNext will be placed in the FIFO, and the following character will be treated as it
normally would for these error conditions.

March 1 997 L]
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5.6 Modem Change Option Registers

The CL-CD1400 has two registers that control its response to changes on the Modem Input Pins. It can
be programmed to respond to the low-to-high transition, the high-to-low transition or both. In addition, the
threshold at which the DTF_I Signal will be negated can be set by the DTRth3-DTRthO Bits in MCOR1.

5.6.1 Modem Change Option Register 1 (MCOR1) Serial Format

Register Name: MCOR1 Hex Address: 15
Register Description: Modem Change Option Register 1 — Serial
Default Value: x’00

Access: Read/Write

Bit7 Bit6 Bits5 Bit4 Bit3 Bitz Bit1 Bito
DSRzd CTSzd Rizd CDzd DTRth3 DTRth2 DTRth1 DTRthO
5.6.2 Modem Change Option Register 1 (MCOR1) Parallel Format

Register Name: MCOR1 Hex Address: 15
Register Description: Modem Change Option Register 1 — Parallel
Default Value: x’00
Access: Read/Write

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bito
PBUSYzd PSLCTzd RizdPPEzd | PERRORzd 0 V] (0] 0

Channel 0 has two formats for MCOR1: one applies when the channel is in Serial Mode and the other
applies in Parallel Mode, as set by the GCR. Channels 3-1 have only the Serial Mode format.
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Bit Description
Bit 7 DSRzd
Bit 6 CTSzd
Bit5 Rizd
Bit 4 Cch_l:. Each of these bits contyols its corresponding input pin. I.f the bit is set, the function is enabled and
transitions from one-to-zero will generate an SYCREQM”* service request.
DTRth3-DTRthO: These bits form a binary value that determines when the DTR Qutput will be negated,
based on the number of characters in the receive FIFO. When the FIFO holds more characters than this
value, DTR will be negated, informing the remote that it should stop transmission. This value must be set to
a value numerically larger than the value set for the receive FIFO threshold in COR3.
DTRth3 | DTRth2 | DTRth1 | DTRthO Number of characters in FIFO
0 0 0 0 Automatic DTR Mode disabled
0 0 0 1 1 Character
0 0] 1 0 2 Characters
Bits 3:0 * * * * ¢
1 0 1 1 11 Characters
1 1 0 0 12 Characters
1 1 0 1 Not used
1 1 1 0 Not used
1 1 1 1 Not used

Modem Change Option Register 1 - Parallel

Bit Description

Bit 7 PBUSYzd: When BUSY in an input (Parallel Transmit Mode).

Bit 6 PSLCTzd

Bit 5 PPEzd
PERRORzd: Effectively, these four bits are identical to the equivalent bits in the serial format above. The

Bit 4 only difference is in the signal names. These inputs are renamed for convenience in working with the regis-
ter when Channel 0 is programmed to be a parallel port. Setting any of these bits will enable the detection
of a one-to-‘0’ transition on the corresponding input.

Bits 3:0 Not used; must be ‘0'.
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5.6.3 Modem Change Option Register 2 (MCOR2) Serial Format

Register Name: MCOR2

Register Description: Modem Change Option Register 2 — Serial
Defauft Value: x’00

Access: Read/Write

Hex Address: 16

Bit7

Bité Bits Bit4 Bit3 Bitz2 Bit 1 Bito

DSRod

CTSod Rilod CDod 0 0 0 0

5.6.4 Modem Change Option Register 2 (MCORZ2) Parallel Format

Register Name: MCOR2

Register Description: Modem Change Option Register 2 — Paraliel
Default Value: x’00

Access:Read/Write

Hex Address: 16

Bit7

Bité Bit5 Bit4 Bit3 Bit2 Bit 1 Bito

PBUSYod

PSLCTod PPEod PERRORod 0 o 0 0

Channel 0 has two formats for MCOR2: one applies when the channel is in Serial Mode and the other
applies in Parallel Mode, as set by the GCR. Channels 3-1 have only the Serial Mode format.

Modem Change Option Register 2~ Serial

Bit Description

Bit 7 DSRod

Bit 6 CTSod

Bit 5 Rlod

Bit 4 CDod: Each of these bits controls its corresponding input pin. !f the bit is set, the function is enabled and
transitions from zero-to-one will generate an SVCREQM* service request.

Bits 3:0 These bits are not used and must be programmed to ‘0’.

Modem Change Option Register 2— Parallel

Bit Description

Bit7 PBUSYod: When BUSY in an input (Parallel Transmit Mode).

Bit6 PSLCTod

Bit5 PPEod
PERRORod: Effectively, these four bits are identical to the equivalent bits in the serial format. The only dif-

Bit 4 ference is in the signal names. As with the parallel format of MCOR1, these inputs are renamed for conve-
nience in working with the register when Channel 0 is programmed to be a parallel port. Setting any of
these bits will enable the detection of a zero-to-one transition on the corresponding input.

Bits 3:0 Not used; must be programmed to ‘0"
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5.6.5 Receive Time-out Period Register (RTPR)

Register Name.: RTPR Hex Address: 21
Register Description: Receive Time-out Period

Default Value: x'00

Access: Read/Write

Bit7 l Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bito

Binary Count Value

The RTPR determines the time period that will be used for the No New Data Time-out (NNDT) and the
stale data time-out. The Time-out Counter is loaded from this register whenever a new character is placed
in, or the last character is removed from, the receive FIFO. The counter is decremented on each 'tick’ of
the prescaler counter (PPR). A service request will be generated if the count reaches zero; either an
NNDT if the FIFO is empty and the NNDT is enabled, or a good data service request if there is data in the
FIFO, but the time-out period has expired before the FIFO reaches the programmed threshold (the data
has become stale).
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5.6.6 Modem Signal Value Register 1 (MSVR1)

Register Name: MSVR1 Hex Address.: 6C
Register Description: Modem Signal Value Register 1

Default Value: x'00

Access: Read/Write

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit71 Bito

DSR CTS RI CD PSTROBE* 0 0 RTS

5.6.7 Modem Signal Value Register 2 (MSVR2)

Register Name: MSVR2 Hex Address: 6D
Register Description: Modem Signal Value Register 2

Default Value: x'00

Access: Read/Write

Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 Bito

DSR CTs Ri CD PSTROBE* 0 DTR 0

The MSVR1 and MSVR2 Registers provide information regarding the state of the Modem Input Pins
(DSR*, CTS*, RI* and CD*), the current state of Printer Strobe Qutput Pin (PSTROBE*) and allows control
of the Modem Output Pins (DTR* and RTS*). The PSTROBE* Bit is only valid for Channel 0; on all other
channels it is not used. Writing to any of the input bits has no effect. With the exception of the least sig-
nificant two bits, the registers reflect identical data. The two are provided as a convenience for control of
the Modem Output Pins. Host software need not keep a copy of the current state of either when controliing
the other. The actual signal level on the output is the inverse of the value placed in this register: setting
the DTR Bit, for example, will cause the DTR Output to become active-low. The state of the Modem Input
Pins are also the inverse of the value in the corresponding bit in the registers.
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Register Name: PSVR
Register Description: Printer Signal Value
Default Value: 08

Access: Read/Write

Hex Address: 6F

Bit7

Bit6

Bits

Bit4

Bit3

Bit2

Bit 1

Bito

PBUSY

PSLCT*

PPE*

PERROR*

PACK*

PAUTOFD*

PINIT*

PSLIN*

This register groups all of the Modem Signals for Channel 0 into one register. The PSVR is only valid for
Channel 0. The most significant five bits reflect the current signal value on the Input Pins PBUSY,
PSLCT*, PPE*, PERROR* and PACK?*. The values in these bits reflect the inverse of the actual values
on the input pins. A logic ‘0’ on the input pin will be shown as a ‘1’ in the corresponding bits; a logic ‘1’ on
the pin will be a ‘0’ in the register. The least significant three bits can be used by the host software to con-
trol the Modem Qutput Pins PAUTOFD*, PINIT* and PSLIN*. These bits directly control the outputs, and
the values are inverted.

Bit Description
Bit 7 Printer Busy — the current state of the Printer Busy Input (Parallel Transmit Mode).
Bit 6 Printer Select — the current state of the Printer Select Input.
Bit 5 Printer Paper Empty — the current state of the Printer Paper Empty Input.
Bit 4 Printer Error — the current state of the Printer Error Input.
Bit 3 Printer Acknowledge - the current state of the Printer Acknowledge input.
Bit 2 Printer Autofeed — the current state of the Printer Autofeed Output.
Bit 1 Printer Initialize — the current state of the Printer Initialize Output.
Bit 0 Printer Selection — the current state of the Printer Selection Output.
March 1097 e
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5.6.9 Receive Baud Rate Period Register (RBPR)

Register Name: RBPR

Register Description: Receive Baud Rate Period
Default Value: x’41

Access: Read/Write

Hex Address: 78

Bit7 Bits Bits5 Bit4 Bit3

Bit2 Bit 1 Bito

Binary Divisor Value

This register holds the baud rate divisor for the receiver. It is used in conjunction with the Receive Clock
Option Register (RCOR) that provides the clock that will be divided by this value. The time period pro-

duced must equal the value for one bit time of the receive data.

When Channel Zero is programmed in the Parallel Mode, the RCOR/RBPR pair should be programmed
to produce an effective baud rate whose bit time is equal to twice the expected PSTROBE* pulse width

(see Section 2 for detailed parallel port programming parameters).
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Register Narne: RCOR
Register Description: Receive Clock Option
Default Value: x’01

Access: Read/Write

Hex Address: 7C

Bit7

Bit6

Bits

Bit4

Bit3 Bit2 Bit1

8ito

X

X

X CikSel2 ClkSelt

CikSel0

The RCOR selects the clock source which will drive the Baud Rate Period Register (RBPR). The value

in ClkSel2-ClkSel0 selects one of five possible clocks generated from the master clock (CLK).

Bit Description
Bits 7:3 Not used
ClkSel2 | ClkSel1 | ClkSel0 Clock Selected

0 0 0 clk0 (CLK divided by 8)
0 0 1 clk1 (CLK divided by 32)

Bits 2:0 0 1 0 clk2 (CLK divided by 128)
0 1 1 clk3 (CLK divided by 512)
1 0] 0 clk4 (CLK divided by 2048)
1 0 1 Not used
1 1 0 Not used
1 1 1 Not used
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5.6.11 Transmit Baud Rate Period Register (TBPR)

Register Name: TBPR

Register Description: Transmit Baud Rate Period
Defauit Value: X’41

Access: Read/Write

Intel Hex Address: 72

Bit 7 Bit6 [ Bit 5 Bit 4 Bit3

Bit2 Bit 1

Bito

Binary Divisor Value

This register holds the baud rate divisor for the transmitter. It is used in conjunction with the Transmit
Clock Option Register (TCOR), which provides the clock that will be divided by this value. The time period

produced must equal the value for one bit time of the transmit data.

When Channel 0 is programmed to be a parallei port, the TBPR Register determines the puise width of
the PSTROBE* Output; the value in TCOR is not used. The least significant five (5) bits of the register set
the binary value for a counter that is decremented by the system clock (CLK + 2). The range of acceptable
values is 1 through 32 inclusive, which will produce pulses in the range of 100 ns to 3.2 us for a 20-MHz
clock. For example, if the TBPR is loaded with a value of 10 (hex A) and the system clock is 20 MHz, the

resulting PSTROBE* pulse width will be 1.0 us (100 ns times 10).

NOTE: During paraliel operation, if the TBPR value is changed to produce a different PSTROBE* width, a channel
re-enable mustbe performed for the change to take affect. This is due to the manner in which the value is
used internally by the MPU. It stores a copy of the TBPR in an internal register allowing it faster access
during foreground routines when a new PSTROBE" is to be generated. A channel re-enable is performed
by writing a hex 18 (transmit) or hex 12 (receive) command to the Channel Command Register (CCR).
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Register Name: TCOR

Register Description: Transmit Clock Option
Default Value: x’81

Access: Read/Write

Hex Address: 76

Bit7 Bit6 Bits Bit4 Bit3 Bitz2 Bit 1

Bito

X X X X X ClkSel2 ClkSelt

ClkSel0

The TCOR selects the clock source that will drive the Baud Rate Period Register (TBPR). The value in

ClkSel2-ClkSel0 selects one of five possible clocks generated from the master clock (CLK).

Bit Description
Bits 7:3 Not used
ClkSel2 | ClkSel1 | ClkSel0 Clock Selected
0 0 0 clk0 (CLK divided by 8)
0 0 1 clk1 (CLK divided by 32)
0 1 0 clk2 (CLK divided by 128)
Bits 2:0
0 1 1 clk3 (CLK divided by 512)
1 0 0 clk4 (CLK divided by 2048)
i 0 1 Not used
1 1 0 Not used
1 1 1 Not used

NOTE: The TCOR has no effect when Channel 0 is programmed as a parallel port.
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6. ELECTRICAL SPECIFICATIONS

Before beginning any new design with this device, please contact Cirrus Logic Inc. for the
latest errata information. See the back cover of this document for sales office locations and

phone numbers. These characteristics and timing specifications apply to CL-CD1400
Revision J or later devices.

6.1 Absolute Maximum Ratings

SUPPIY VORAGE (VEE) -vrereir ettt bbbt e e +7.0Volts

Input voltages, with respect 1o ground.............cceeiiiiininieceni e -0.5Volts to V¢ +0.5 Volts
Operating temperature (Ta) ... coooeeeiiieieeiite et rcree s ee e ee e e s e semree s emnee s ¢Cto70°C

SOrage tEMPETAIUIE. ... .eceiiiieiiiretiee e et et etree e e et e rnnr e enbtae e sbsee e srbeaeesens -65° Cto 150° C

Power diSSIPAtION .....ooi et e e 0.25Watt

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 recommended operating conditions is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

6.2 Recommended Operating Conditions

Supply vOltaGE (VEE) -reerviiiimm et 5Vt 5%
Operating free air ambient temperature ..o, PC<Tp<70°C
SYSIEM CIOCK ..t rcrvr e e e e e et e s sme e e e 60MHz

6.3 DC Electrical Characteristics

(Vog = 5V £ 5%, Tp = 0° C to 70° C)

Symbol Parameter MIN MAX Units Test Conditions
ViL Input Low Voltage -0.5 0.8 \'
ViK input High Voltage 2.0 Vee \ (See Note 2 on page 136)
Vou Output Low Voltage 0.4 \' loL = 2.4 mA (see Note 1 on page 136)
Von Output High Voltage 24 \ lon = -400 pA
e Input Leakage Current -10 10 UA 0<V|Nn< Vo
o Data Bus 3-State
Leakage current -10 10 pA 0 < Vout < Veo
loc Open-Drain Output
Leakage Current -10 10 HA 0 <Vour < Vee
lee Power Supply Current 50 mA CLK = 60 MHz
Cin Input Capacitance 10 pF
Cout Cutput Capacitance 10 pF
March 1997 amagookwto | ELECTAICAL SPEcIFCATIONS |7
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6.3 DC Electrical Characteristics (cont)

NOTES:
1) Vo, for open-drain signals is 0.5V @ 16 mA sinking.
2) Vy is 2.7 V minimum on RESET* and CLK.

3) While the CL-CD1400 is a highly dependable device, there are a few guidelines that will help to ensure
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 proper power and ground distribution is implemented. In either case, decoupling ca-
pacitors mounted close to the CL-CD1400 are strongly recommended. Noise typically occurs when ei-
ther the CL-CD1400 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-CD1400, we have speci-
fied the input-high voltage (V) of the CLOCK and RESET Pins at 2.7 volts, instead of the TTL-stan-

dard 2.0 voits. 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 (Vo) specified for TTL, there

are several simple ways to meet this specification. One choice is to use any of the available advanced-
CMOS logic families (FACT, ACL, etc.). These CMOS output buffers will pull up close to Vg when not

heavily loaded. In addition, AS and ALS TTL may be used if the output of the TTL device is only driving

one or two CMOS loads. As noted in the Texas Instruments® ALS/AS Logic Data Book (1986), pages
4-18 and 4-19, the Vg, output of these families exceeds 3.0 volts at low-current loading. Other manu-
facturers publish similar data. Cirrus Logic recommends the use of one of these two options for the
CLK input, to ensure 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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6.4 AC Electrical Characteristics

6.4.1 Index of Timing Information

Figure Title Page Number
ASYNCAronoUS TiMING ............c.ccovoi ittt sttt st 138

6-1 Reset TIMING oottt 139

6-2 CIOCK TIMING ©eeeeiiieieeiiee et ee e s e e s et e e et eneneeerees 139

6-3 Asynchronous Read Cycle Timing ......cocvoeririinienncneeceeeneeeen 140

6-4 Asynchronous Write Cycle Timing ......ccooovivveiiiiieeeiiee e 141

6-5 Asynchronous Service Acknowledge Cycle Timing .......ccoooveevvvicreeneee. 142
SYNCAIONOUS TIMUNG..........cooiiiiiiiiiiiiiiti et et raa e e bt een e s rarenene e 143

6-6 Synchronous Read Cycle Timing........cccoocov e 144

6-7 Synchronous Write Cycle Timing ........coooci e, 145

6-8 Synchronous Service Acknowledge Cycle Timing ......c.ccccooeviiinicnne 146
Paralle] POrt THTHINIG ...........coccooaiiiiiii ettt ettt ettt e b s e s e emeeesre e 147

6-9 Parallel Port Transmit TimiNgG .......cccccvviivei et 149
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6.4.2 Asynchronous Timing

Refer to the Figures 6-1 through 6-5 on the following pages for the reference numbers in the following
table. The timing parameters shown on these pages apply to Revision H or later devices.

(Voo =5V £ 5%, Ty = 0° C to 70° C)

Ref. # Fig. Parameter MIN MAX Unit
ty 6-1 RESET* Low pulse width 10 Tewk
to 6-3 Address setup time to CS* or DS* _ 0 ns
ts 6-3 R/W* setup time to CS* or DS* (o] n
ts 6-3 Address hold time after CS* 0 ns
ts 6-3 R/W* hold time after CS* 0 n
ts 6-3 DTACK* low to read data valid 10 ns
t; 6-3 DTACK* low from CS* or DS? 3 Towk 5Tok+40  ns
tg 6-3 Data Bus tristate after CS* or DS* high 0 25 ns
19 6-3 CS* or DGRANT™ high from DTACK* low 0 ns
tio 6-3 DTACK* inactive from CS* or DGRANT* and DS* high 30 ns
ty4 6-3 DS* high pulse width 10 ns
tyo 6-4 Write data valid from CS* and DS* low 2Toik ns
t13 6-4 Write data hold time after DS* high ) ns
t;y 6-2 Clock period (TCLK)'- 3 30 200 ns
t5 62 Clock low time' 04Tgx 06Tk ns
g 62 Clock high time' 04Tk 06Tgyk Ns
t47 6-5 Propagation delay, DGRANT" and DS* to DPASS* 30 ns
ts 6-5 Setup time, SVCACK* to DS* and DGRANT* 10 ns

NOTES:
1) ;If'iigtriugnr;umbers for RESET* and CLK in the table above are valid for both asynchronous and synchronous spec-

2) On host /O cycles immediately following SVCACK™* cycles and writes to EOSRR, DTACK* will be delayed by
1 us. On systems that do not use DTACK* to signal the end of the I/O cycle, wait states or some other form of
delay generation must be used to assure that the CL-CD1400 will not be accessed until after this time period.

3) As TCLK increases, device performance decreases. A minimum clock frequency of 60 MHz is required to guar-
antee performance as specified. The recommended maximum TCLK is 1000 ns.
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VCC

CLK I

RESET*

Figure 6-1. Reset Timing

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 range t, - 1,,; 1, is defined as 10 ns minimum after the falling edge of
the clock; ty, 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.

-~ g tis —|

A N G ———

Figure 6-2. Clock Timing
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A[0:6] X
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RIW / \ X
cs* -
DS* —
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DB[0:7] / N,
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DTACK* \
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Figure 6-3. Asynchronous Read Cycle Timing
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Figure 6-4. Asynchronous Write Cycle Timing
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A[0:6] X

f————— t11
SVCACK*
/
Ds* g |lee—
DGRANT*
A /
\ / \
—> 15 [ —» tg -
DB[0:7] / N
N /A
- g ———>
DTACK*
\
— t; — - 4

DPASS*
A /

— t17 -

Figure 6-5. Asynchronous Service Acknowledge Cycle Timing
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6.4.3 Synchronous Timing

Refer to Figures 6-6 through 6-8 on the following pages for the reference numbers in the table below.

Ref. # Fig. Parameter MIN MAX Unit
ty 6-6 Setup time, CS* and DS* to C1 falling edge 5 ns
ta 6-6 Setup time, R/W* to C1 falling edge 0 ns
13 6-6 Setup time, address valid to C1 falling edge 0 ns
ty 6-6 C3 falling edge to data valid 40 ns
ts 6-6 DTACK?* low from C4 falling edge 30 ns
ts 6-6 CS* and DS* trailing edge to data bus high-impedance 25 ns
t7 6-6 CS* and DS* inactive between host accesses 10 ns
tg 6-6 Hold time, R/W* after C4 falling edge 20 ns
tg 6-6 Hold time, address valid after C4 falling edge 0 ns
tio 6-7 Setup time, write data valid to C3 falling edge 0 ns
144 6-8 Setup time, DS* and DGRANT* to C1 falling edge 20 ns
t1o 6-8 Setup time, SVCACK* to DS* and DGRANT" 10 ns
ty3 6-8 Hold time, write data valid after C4 falling edge 0 n
ti4 6-8 Propagation delay, DS* and DGRANT* to DPASS* 30 ns

NOTE: On host I/O cycles immediately following SVCACK* cycles and writes to EOSRR, DTACK* will be delayed
by 1 us. On systems that do not use DTACK* to signal the end of the /O cycle, wait states or some other

form of delay generation must be used to assure that the CL-CD1400 will not be accessed until after this
time period.
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C1 cz2 Cc3 C4
CLK J_-\ \_/__\
t |-— R t;  -—
DS*, CS* / \
/ \N
e b le— —| 1y -~
RIW* / \
—_— R
—_— 13 | -—— — iy |
A[6:0]
«——— t; —— - 15
DB[7:0]

DTACK*

Figure 6-6. Synchronous Read Cycle Timing
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Figure 6-7. Synchronous Write Cycle Timing
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DGRANT* / \
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— b | | ta lt——
R/W* / \
—_ |
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Figure 6-8. Synchronous Service Acknowledge Cycle Timing
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6.4.4 Parallel Port Timing Specifications
Refer to Figures 6-9 and 6-10 for identification of reference numbers in the following table.

Note that the functions of PACK* and PSTROBE* are opposite depending on the direction of data move-
ment, however the directions of PSTROBE* and PACK* do not change. The PACK* Signal on the
CL-CD1400 is always an input, and the PSTROBE" is always an output. The apparent function is

changed by the external signals they are connected to and the direction of data movement. The tables
below use the CL-CD1400 pin names for the signals.

The following table shows the timing specifications for the parallel port when it is programmed in Transmit
Mode (Receive Mode is on the following page). The PSTROBE* Output provides the data strobe function
and the PACK* Input is connected to the acknowledge signal from the receiving device.

Transmit Timing (see Figure 6-9)

Ref. # Fig. Parameter MIN MAX Unit
tp1 6-9 Setup time, PD[7:0] to PSTROBE" failing edge 2Tok*2
tp2 6-9 PACK* rising edge to PSTROBE? falling edge® 2Tk *350
ts3 6-9 PSTROBE" pulse width' 2Toik 2T k32
tp4 6-9 PACK* pulse width? 250 ns
1,5 6-9 PSTROBE" to PACK* time-out® 2Tk 10
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6.4.4 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. The transmitting device connects its strobe output to the CL-CD1400 PACK* Input and its
acknowledge input to the CL-CD1400 PSTROBE* Output.

Receive Timing (see Figure 6-10.)

Ref. # Fig. Parameter MIN MAX Unit
tp6 6-10 Setup time, PD[7:0] to PACK* rising edge 15 ns
tp7 6-10 Hold time, PD[7:0] after PACK" rising edge 20 ns
tp8 6-10  PSTROBE" pulse width! (ACK function) 2Tek 2Tok™32
tp9 6-10  PACK* to PSTROBE* time-out® 2T k™15
tp10 6-10 PACK* pulse width? (STROBE function) 250 ns
tp11 6-10 PACK* falling edge to PBUSY rising edge 30 ns
tp12 6-10  PSTROBE" falling edge to PACK* falling edge® 2T k™10
tp13 6-10 PSTROBE" rising edge to PBUSY falling edge 30 ns

NOTES:

1) The width of the PSTROBE* pulse is set by the programmed value in the TBPR Register and will be equal to
the system clock (CLK) divided by two, multiplied by the binary value continued in the least significant five (5)
bits. The range of values is 1 to 32 (1 to 1F hex).

2) For highest performance, the RCOR/RBPR Register pair should be programmed for a baud rate whose half-bit
time is slightly greater than the expected iength of the STROBE pulse width (see Section 3 for detailed parallel
port programming information.

3) This parameter is guaranteed by design but cannot be measured by ATE.
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PD[7:0] )F

—» tp1 |-—0
PSTROBE*
N__/
B — tp3 -—— —_— tP4 S S— tP2 —_—

PACK*

\

- {5 ——————

oBUSY / OPTIONAL \

Figure 6-9. Parallel Port Transmit Timing

NOTE: PBUSY is optional when the parallel port is operating in the Transmit Mode. The CL-CD1400 will not acti-
vate PSTROBE* to begin the next data transaction until the receiver has acknowledged the previous trans-
action via the PACK* Signal; PBUSY is not used as a flow control signal in Transmit Mode.

PD[7:0] )( )( )(

PACK* Pin - 16— 7 |-—
STROBE function) /
S
PSTROBE* Pin —> 10 | -~ (12 —
(ACK function) h
- 19 ——>| 18 |e—
PBUSY
-
tp11 tp13
Figure 6-10. Parallel Port Receive Timing
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7. PACKAGE SPECIFICATIONS

7.1 100-Pin PQFP (JEDEC) Package

22.95 (0.904)
23.45 (0.923)

A

19.90 (0.783)
20.10 (0.791)

=]

[10 o D
I 0.65

T (0.0256)
BSC

100ssy = CL-CD1400

o 100-Pin PQFP

16.95 (0.667)

P— . Pin 1 Indicator 17.45 (0.687)

-57 (0.101)
95 (0.037) 87 (0.113)
£ —> l-— 1.60 (0.063) REF
(0.005) L Y

NOTES:
1) Dimensions are in millimeters (inches), and controlling dimension is millimeter.
2) Before beginning any new design with this device, please contact Cirrus Logic for the latest package information.

March 1997 s 1

DATA BOOK v1.0 PACKAGE SPECIFICATIONS

B 21}3LbL39 0010L59 479 ER



CL-CD1400
UXART Serial/Parallel Controller

i

——= CIRRUS LOGIC

Notes

PAGE (S) INTENTIONALLY BLANK

152 L March 1997
PACKAGE SPECIFICATIONS DATA BOOK v1.0

B 2136639 0010660 190 W



CL-CD1400
UXART Serial/Parallel Controller

!

l

—= CIRRUS LOGIC
8. ORDERING INFORMATION

CL-CD1400-10QC-J
Cirrus Logic —I l —l_—— RevisionT
Product Line: ———

Temperature Range

e C = Commercial
Communications, Data
Package Type:
Part Number Q = Plastic Quad Flat Pack (PQFP)

Internal Reference Number

T Contact Cirrus Logic Inc. for up-to-date information on revisions.
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8.1 Pin Diagram — 100-Pin PQFP

T DR T 2 ROBDQZYUEQEQE2 EEE
ODD0O00AO>S0Z202FZ2ITZ2I8 <<
2385883885338 5883385%
DB[1] ~=>] 1 80 f-=— A[s]
DB[0] <>} 2 o 79}«— RESET*
TXDO «—| 3 78 j=— CS”
RXDO —»=] 4 77— DS”
TXD1 ~— 5 76— RAW"
RXDt —1 6 75— DTACK*
TXD2 -« 7 74— N/C
vCC — 8 73— CLK
RXD2 ~—» 9 72— GND
N/C ——] 10 71—~ DPASS"
TXD3 -] 11 70— N/C
GND —{ 12 69 j«— DGRANT*
RXD3 —»| 13 CL-CD1 400 e8l— nc
N/C —] 14 . 67— vce
DTR3* < 15 100-Pin PQFP 66| GND
GND —] 16 65 }—» SVCREQM*
RTS3* -— 17 64— N/C
NG — 18 63[<«— SVCREQT*
veec —1 19 62— N/C
ne —] 20 61«— SYCREQR*
cTS3* —f 21 60— GND
ne — 22 59— SVCACKM®
DSR3" —>} 23 58— vce
GND —] 24 575 SVCACKT*
Rizx —}25 56 —» SVCACKR*
cpar —>| 26 55 <> PD[1]
DTR2* | 27 54 > PD[0]
RTS2 —=—} 28 53— PAUTOFD*
crs2r —>] 29 52— N
vCC sov— Nt DO N OD AT WO MNoOnO Sip— GND
MM OMmMMmMMmmMONom $ A R R - R A Y+ ]
NOANN OOl L0658 L 50

NOTE: N/C means no connection (make no connections to these pins).
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9.1 CL-CD1400 Register Map
9.1.1 Global Registers
. . Default Hex
Symbol Register Name Access A[6:0] Value Address Page
GFRCR Global Firmware Revision Code R/W 100 0000 x'48 40 83
CAR Channel Access RW 110 1000 x'Co 68 84
GCR Global Configuration RW 100 1011 x'00 4B 85
SVRR Service Request R 110 0111 x'00 67 86
RICR Receive Interrupting Channel R/W 100 0100 x'00 44 87
TICR Transmit Interrupting Channel R/W 100 0101 x'00 45 87
MICR Modem Interrupting Channel R/W 100 0110 x'00 46 89
RIR Receive Interrupt R/W 110 1011 x'18 6B 89
TIR Transmit Interrupt R/W 110 1010 x'10 6A 89
MIR Modem Interrupt R/W 110 1001 x'08 69 89
PPR Prescaler Period RW 111 1110 x’FF 7E 91
9.1.2 Virtual Registers
. Default Hex
Symbol Register Name Access A[6:0] value | Address Page
RIVR Receive Interrupt Vector R 100 0011 x'00 43 93
TIVR Transmit Interrupt Vector R 100 0010 x’00 42 93
MIVR Modem Interrupt Vector R 100 0001 x'00 41 93
TDR Transmit Data w 110 0011 x’00 63 95
RDSR Receive Data/Status R 110 0010 x'00 62 96
MISR Modem Interrupt Status R 100 1100 x'00 4C 98
EOSRR End Of Service Request w 110 0000 x'00 60 99

NOTE: The page numbers shown in these tables indicate the page where the detailed description of the register
may be found.
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9.1.3 Channel Registers

Symbol Register Name Access A[6:0] I:Z:Iau l:t A dF:I?:ss Page
LIVR Local Interrupt Vector R/W 0011000 x’00 18 100
CCR Channel Command RW 0000101 x'00 05 101
SRER Service Request Enable R/W 0000110 x'00 06 106
CORt Channel Option 1 RW 0001000 x'00 08 107
COR2 Channel Option 2 R/W 0001001 x'00 09 109
COR3 Channel Option 3 R/W 0001010 x'00 0A 110
COR4 Channel Option 4 R/W 0011110 x'00 1E 113
COR5 Channel Option 5 R/W 0011111 x'00 1F 115
CCSR Channel Control Status R 0001011 x'00 0B 116
RDCR Received Data Count R 0001110 x'00 OE 118
SCHRA1 Special Character 1 R/W 0011010 x'00 1A 120
SCHR2 Special Character 2 RW 0011011 x'00 1B 120
SCHR3 Special Character 3 RW 0011100 x'00 1C 120
SCHR4 Special Character 4 R/W 0011101 x'00 1D 121
SCRL Special Character Range, Low R/W 0100010 x'00 22 122
SCRH Special Character Range, High RW 0100011 x'00 23 122
LNC LNext Character RW 0100100 x'00 24 123
MCOR1 Modem Change Option 1 RW 0010101 x'00 15 124
MCOR2 Modem Change Option 2 RW 0010110 x'00 16 126
RTPR Receive Time-out Period RwW 0100001 x'00 21 127
MSVR1 Modem Signal Value 1 R/W 1101100 x’00 6C 128
MSVR2 Modem Signal Value 2 R/W 1101101 x'00 6D 128
PSVR Printer Signal Value RW 1101111 x'08 6F 129
RBPR Receive Baud Rate Period RW 1111000 x'41 78 130
RCOR Receive Clock Option RwW 1111100 x'01 7C 131
TBPR Transmit Baud Rate Period RwW 1110010 x'41 72 132
TCOR Transmit Clock Option RW 1110110 x'81 76 133
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9.2 Bit Definitions
Name Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bito
Global Registers
GFRCR Firmware Revision Code
CAR poll poll poll poll poll 0 C1 Cco
GCR P/S* 0 0 0 0 0 0 0
SVRR 0 0 0 0 0 SRM SRT SRR
RICR X X X X C1 co X X
TICR X X X X Ct co X X
MICR X X X X Ct Cco X X
RIR rxireq rbusy runfair 1 1 0 ch[1]} ch[0]
TIR txireq tbusy tunfair 1 0 0 ch[1] ch[0]
MIR mdireq mbusy munfair 0 ch[1} ch[0]
PPR Binary Value
Virtual Registers
RIVR X X X X X IT2 T IT0
TIVR X X X X X 172 IT1 ITO
MIVR X X X X X iT2 IT1 ITO
TDR Transmit Character
RDSR(Data) Received Character
RDSR(Status) Time-out SC Det2 SC Dett SC Det0 Break PE FE OE
MISR DSRch CTSch Rich CDch 0 0 o
EOSRR X X X X X
Channel Registers
LIVR X X X X X T2 Im ITO
CCR Res Chan { CORChg | Send SC Chan Ctl D3 D2 D1 DO
CCR(Format1) Res Chan [¢] 0 0 0 0 FTF Type
CCR(Format2) 0 COR Chg 0 0 COR3 COR2 COR1 0
CCR(Format3) 0 0 Send SC 0 0 SSPC2 SSPCH SSPCO
CCR(Format4) 0 0 0 Chan Ctl XMT EN XMT DIS RCVEN RCV DIS
SRER MdmCh 0 0 RxData 0 TxRdy TxMpty NNDT
COR1 Parity ParM1 ParMO Ignore Stop1 Stop0 ChL1 ChLO
COR2 IXM TXIBE ETC LLM RLM RtsAQ CisAE DsrAE
CORB3(Serial) SCDRNG SCD34 FCT SCD12 RxTh3 RxTh2 RxTh1 RxThoO
COR3(Parallel) 0 0 0 RxTh4 RxTh3 RxTh2 RxTht RxThO
COR4 IGNCR ICRNL INLCR IGNBRK -BRKINT PEH{2] PEH[1] PEHI[0]
COR5 ISTRIP LNE CMOE 0 0 EBD ONLCR OCRNL
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Name Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bito

CCSR(Serial) RxEn RxFloff RxFlon 0 TxEn TxFloff TxFlon 0

CCSR(Parallel) RxEn 0 0 0 TxEn 0 0 0

RDCR(Serial) 0 0 0 0 CT3 CcT2 cm CTO

RDCR(Parallel) 0 0 0 CT4 CT3 CT12 CT1 CT0

SCHRA1 Special Character 1

SCHR2 Special Character 2

SCHR3 Special Character 3

SCHR4 Special Character 4

SCRL Character Range Low

SCRH Character Range High

LNC LNext Character

MCOR1(Serial) DSRzd CTSzd Rlzd CDzd DTRth3 DTRth2 DTRth1 DTRthO

MCOR1(Parallel)| PBUSYzd | PSLCTzd PPEzd | PERRORzd 0 0 0 0

MCOR2(Serial) DSRod CTSod Rlod CDod o] 0 0 0]

MCOR2(Parallel)| PBUSYod | PSLCTod PPEod | PERRORod 0 0 0 0

RTPR Binary Count Value

MSVR1 DSR CTS RI CD PSTROBE*T 0 0 RTS

MSVR2 DSR CTS Ri cD PSTROBE*! 0 DTR 0

PSVR PBUSY PSLCT* PPE* PERROR* PACK* | PAUTOFD* PINIT* PSLIN*

RBPR Binary Divisor Value

RCOR x | x | x ]| x X | Ciksel2 | Ciksell | ClkSelo

TBPR Binary Divisor Value

TCOR x | x | x | x X | Cksel2 | CkSelt | CikSelo

¥ Bit 3 of MSVR1 and MSVR2 show the state of the PSTROBE* output only on Channel 0.
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