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PRELIMINARY MILITARY PRODUCT SPECIFICATION

216C30

CMOS USC
UNIVERSAL SERIAL
CONTROLLER

FEATURES

B Twoindependent, Oto 10Mbit/sec, full duplex channels,
each with two baud rate generators and Digital Phase-
Locked Loop for clock recovery.

B 32 byte data FIFQ's for each receiver and transmitter.
® 12.5 MByte/sec (16 bit) data bus bandwidth.

Mutti-protocol operation under program control with
independentmode selection forreceiver and transmitter.

Async mode with one to eight bits/character, 1/16t0 2
stop bits/character in 1/16 bit increments;
programmable clock factor; break detect and
generation; odd, even, mark, space or no parity and
framing error detection. Supports one Address/Data bit
and MIL STD 1553B protocols.

W Byte oriented synchronous mode with one to eight bits/
character; programmable idle line condition; optional
receive sync stripping; optional preamble transmission;
16- or 32-bit CRC and transmit-to-receive slaving (for
X.21).

B Bisync mode with 2- to 16-bit programmable sync
characters; programmable idle line condition; optional
receive sync stripping; optional preamble transmission;
16- or 32-bit CRC.

® Transparent Bisync mode with. EBCDIC or ASCII
character code; automatic CRC handling;
programmable idie line condition; optional preamble
transmission; automatic recognition of DLE, SYN, SOH,
ITX, ETX, ETB, EOT, ENQ and ITB.

B External character sync mode for receive.

B HDLC/SDLC mode with eight bit address compare;
extended address field option; 16- or 32-bit CRC;
programmabile idle line condition; optional preamble
transmission and loop mode.

& DMA interface with separate requestand acknowledge
for each receiver and transmitter.

W Channelload command for DMA controlled initialization.

® Fiexible bus interface for direct connection to most
microprocessors; user programmable for 8- or 16-bits
wide. Directly supports 680X0 family or 8X86 family bus
interfaces.

® [ ow power CMOS.

B Jmproved Radiation Tolerance

® 68 pin PGA Package.

GENERAL DESCRIPTION

The USC Universal Serial Controller is a dual-channel
multi-protoco! data communications peripheral designed
for use with any conventional multiplexed or non-mutti-
plexed bus. The USC functions as a serial-to-paraliel,
parallel-to-serial converter/controller and may be software
configured to satisfy a wide variety of serial communica-
tions applications. The device contains a variety of new,
sophisticated internal functions including two baud rate
generators per channel, a digital phase-locked loop per
channel, character counters for both receive and transmit
in each channel and 32 byte data FIFQ's for each receiver
and transmitter.

The USC handles asynchronous formats, synchronous
byte-oriented formats such as BISYNGC and synchronous
bit-oriented formats such as HDLC. This device supporis
virtually any serial data transfer application. =

The device can generate and check CRC in any synchro-
nous mode and can be programmed to check datainteg-
rity in various modes. The USC also has facilities for
modem controls in both channels. In applications where
these controls are notneeded, the modem controls may be
used for general-purpose I/O. The same is true for mostof
the other pins in each channel.
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GENERAL DESCRIPTION {Continued)

Interrupts are supported with a daisy-chain hierarchy, with
the two channels having completely separate interrupt
structures.

High-speed data transfers via DMA are supported by a
Request/Acknowledge signal pair for each receiver and
transmitter. The device supports automatic status transfer
via DMA and also allows device initialization under DMA
control.

To Other Channel

i
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To aid the designer in efficiently programming the USC,
additional literature is available. The Technical Manual
describes in detail all features presented in this Product
Specification and gives programming sequence hints.
The Programmer’s Assistant Is a MS-DOS disk based pro-
gramming initialization tool to be used in conjunction with
the Technical Manual. There are also available assorted
application notes and development boards to assist the
designer in the hardware/software development.
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Figure 1. USC Block Diagram
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Figure 3. Pin Assignments

PIN DESCRIPTION

The device contains 13 pins per channel for channel /O,
16 pins for address and data, 12 pins for CPU handshake
and 14 pins for power and ground.

Three separate bus Interface types are available for the
device. The Bus Configuration Register (BCR) and exter-
nal connections to the AD bus control selection of the bus
type. '

A 18-bit bus is selected by setting the BCR bit2to a 1.

The 8-bitbus is selected by setting BCR bit2 to 0 and tying
AD15 - AD8 to Vss.

The 8-bitbus with separate address, is selected by setting
BCR bit 2 to 0. During the BCR write, AD15 is forced to a
1 and forcing AD14-ADS to zero.

The multiplexed bus is selected for the USC if there is an
Address Strobe prior to or during the transaction which
writes the BCR.

If no Address Strobe is present prior to or during the
transaction which writes the BCR, a non-multiplexed bus is
selected (See Figure 6).
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The section below describes in detail the USC pin assign-
ment.

/RESET. Aeset (input, active Low). This signal resets the
device to a known state. The first write to the USC after a
reset accesses the BCR toselectadditional bus options for
the device.

IAS. Address Strobe (input, active Low). This signal is
used in the multiplexed bus modes to latch the address on
the AD lines. The AS signal is not used in the non-
multiplexed bus modes and should be tied to V,,in these
cases.

/DS. Data Strobe (input, active Low). This signal strobes
data out of the device during a read and may strobe an
interrupt vector out of the device during an interrupt
acknowledge cycle. DS also strobes data into the device
during the active state of R/W.

/RD. Read Strobe (input, active Low). This signal strobes

data out of the device during a read and may strobe an
interrupt vector out of the device during an interrupt
acknowledge cycle.

/WR. Write Strobe (input, active Low). This signal strobes
data into the device during a write.

R//W. Read/Write (input). This signal determines the direc-
tion of data transfer for aread or write cycle in conjunction
with DS.

JCS. Chip Select(input, active Low). This signal selects the
device for access and must be asserted for read and write
cycles, but is ignored during interrupt acknowledge and
fly-by DMA transfers. In the case of a multiplexed bus
interface, CS is latched by the rising edge of AS.

A//IB. Channel A/Channel B Select (input). This signal
selects between the two channels in the device. High
selects channel A and Low selects channel B.

This signal is sampled and the result is latched during the
BCR (Bus Configuration Register) write. It programs the
sense of the /WAIT//RDY signal appropriate for different
bus interfaces. See WAIT//RDY below.

D//C. Data/Control Select (input). This signal, when High,
provides for direct access to the RDRand TDR. In the case
of a multiplexed bus interface, D//C High overrides the
address provided to the device.

ISITACK. Status Interrupt Acknowledge(input, active Low).
This signal is a status signat that indicates that an interrupt
acknowledge cycle is in progress. The device is capable

of returning an interrupt vector that may be encoded with
the type of interrupt pending during this acknowledge
cycle. This signal is compatible with 680x0 family micro-
Processors.

/PITACK. Pulsed Interrupt Acknowledge (input, active
Low). This is a strobe signal thatindicates thatan interrupt
acknowledge cycle is in progress. The device Is capable
of returning an interrupt vector that may be encoded with
the type of interrupt pending during this acknowledge
cycle.

PITACK may be programmed to accept a single pulse or
double pulse acknowledge type. This programming is
done in the BCR. With the double pulse type selected, the
first PITACK is recognized but no action takes place. The
interrupt vector is returned on the second pulse if the no
vector option is not selected. The double pulse type is
compatible with 8x86 family microprocessors.

WAIT/RDY. Mait Data Ready (output, active Low). This
signal Indicates when the data is available during a read
cycle, when the device is ready to receive data during a
write cycle, and when a valid vector Is available during an
interrupt acknowledge cycle. it may be programmed to
function either as a Wait signal or a Ready signal using the
state of the A//B pin during the BCR write. When A//B is
High during the BCR write, this signal functions as a wait
output and thus supports the READY function of 8X86
family microprocessors. When A//B is Low during the BCR
write, this signal functions as a ready output and thus
supports the DTACK function of 680X0 family micropro-
Cessors.

AD15-ADO0. Address/Data Bus (bidirectional, active High,
3-state). The AD signals carry addresses to, and data to
and from, the device. When the 16-bit non-multiplexed bus
is selected, AD15-0 carry data to and from the device.
Addresses are provided using a pointer within the device
that is loaded with the desired register address. When the
8-bit non-multiplexed bus is selected without separate
address, only AD7-0 are used to transfer data. The pointer
is used for addressing; AD15-8 are unused.

When the 8-bit non-mulitiplexed bus is selected with sepa-
rate address, AD7-0 are used to transfer data, while AD15-
8 are used as an address bus. When the 16-bitmultiplexed
bus is selected, addresses are latched from AD7-0 and
data transfers are sixteen bits wide. When the 8-bit multi-
plexed bus is selected without separate address, only
AD7-0 are used to transfer addresses and data; AD15-8
are unused. When the 8-bit multiplexed bus with separate
address is selected, only AD7-0 are used to transfer dala,
while AD15-8 are used as an address bus.
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/INTA, /INTB. Interrupt Request (outputs, active Low).
These signals indicate that the channel has an interrupt
condition pending and is requesting service. These out-
puts are NOT open-drain.

IEIA, IEIB. interrupt Enable In (inputs, active High). The IE
signal for each channel is used with the accompanying
IEO signat to form an interrupt daisy chain. An active IEi
Indicates that no device having higher priority is request-
Ing or servicing an interrupt.

IEQA, IEOB. Interrupt Enable Out (outputs, active High).
The IEO signal for each channel is used with the accom-
panying IEI signat to form an interrupt daisy chain. IEQ is
Low if IE! is Low, an interrupt is under service in the
channel, or an interrupt is pending during an interrupt
acknowledge cycle.

ITXACKA, [TxACKB. Transmit Acknowledge (inputs or out-
puts, active Low). The primary function of these signals is
toperform fly-by DMA transfers to the transmit FIFOs. Also,
they can be used as bit inputs or outputs.

/RxACKA, /RxACKB. Receive Acknowledge(inputs orout-
puts, active Low). The primary function of these signals is
to perform fly-by DMA transfers from the receive FIFQOs.
Also, they can be used as bit inputs or outputs.

TxDA, TxDB. Transmit Data(outputs, active High, 3-state).
These signals carry the serial transmit data for each
channel.

RxDA, RxDB. Receive Data (inputs, active High). These
signals carry the serial receive data for each channel.

ITXCA, /TxCB. Transmit Clock (inputs or oulputs, active
Low). These signals are used as clock inputs for any of the
functional blocks within the device. Theymay alsobe used
as outputs for various transmitter signals or internal clock
signals.

/RxCA, RxCB. Receive Clock (inputs or outputs, active
Low). These signals are used as clock inputs for any of the
functional blocks within the device. They may-alsobe used
as outputs for various receiver signals or internal clock
signals.

TTXREQA, /TxREQB. Transmit Request(inputs or outputs,
active Low). The primary function of these signals is to
request DMA transfers to the transmit FIFOs. They may
also be used as simple inputs or outputs.

/RxREQA, /RXREQB. Receive Request(inputs or outputs,
active low). The primary function of these signals is to
request DMA transfers from the recelve FIFOs. They may
also be used as simple inputs or outputs.

ICTSA, /CTSB. Clear To Send (inputs or outputs, active
Low). These signals are used as enables for the respective
transmitters. They may also be programmed to generate
interrupts on either transition or used as simple inputs or
outputs.

/DCDA, /DCDB. Data Carrier Delect (inputs or outputs,
active Low). These signals are used as enables for the
respective receivers. Also, they may be programmed to
generate interrupts on either transition or used as simple
inputs or outputs.

ARCHITECTURE

The USC internal structure includes two completely inde-
pendent full-duplex serial channels, each with two baud
rate generators, a digital phase-locked loop for clock
recovery, transmit and receive character counters and a
full-duplex DMA interface. The two serial channels share a
common bus interface. The bus interface is designed to

provide easy interface to most microprocessors, whether
they employ a muttiplexed, non-multiplexed, 8-bitor 16-bit
bus structure. Each channel ig controlled by a set of thirty
16-bit registers, nearly all of which are readable and
writable. There is one additional 16-bit register in the bus
interface used to configure the nature of the bus interface.
The BCR functions are shown in Figure 4.
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l |— Shift Right Addresses
Double Pulse INTACK

16-Bit Bus

o*

Reserved

3-State All Pins

* Mustbe programmed as 0.

Separate Address for 8-Bit

Figure 4. Bus Configuration Register

DATA PATH

8 Both the transmitter and the receiver in the channel are

actually microcoded serial processors. As the data shifts
through the transmit or receive shift register, the microc-
ode watches for specific bit patterns, counts bits, and at

the appropriate time transfers data to or from the FIFOs.
The microcode also checks status and generates status
interrupts as appropriate.

FUNCTIONAL DESCRIPTION

The functional capabilities of the USC are described from
two different points of view: as a data communications
device, it transmits and receives data in a wide variety of
data communications protocols; as a microprocessor
peripheral, the USC offers such features as read/write
registers, a flexible bus interface, DMA interface support
and vectored interrupts.

Data Communications Capabilities

The USC provides two independent full-duplex channels
programmable for use in any common data communica-
tion protocol. The receiver and transmitter modes are
completely independent, as are the two channels. Each
receiver and transmitter is supported by a 32-byte deep
FIFO and a 16-bit message length counter. All modes
allow optional even, odd, mark or space parity. Synchro-
nous modes allow the choice of two 16-bit or one 32-bit
CRC polynomial.

Selection of from one to eight bits-per-character is avail-
able in both receiver and transmitter, independently. Error
and status conditions are carried with the data in the
receive and transmit FIFOs to greatly reduce the CPU
overhead required to send or receive amessage. Specific,
appropriately timed interrupts are available to signal such
conditions as overrun, parity error, framing error, end-of-

frame, idle line received, sync acquired, transmit under-
run, CRC sent, closing syncfflag sent, abort sent, idle line
sentand preamble sent. In addition, séveral useful internal
signals such asreceive FIFO load, received sync, transmit
FIFO read and transmission complete may be sent to pins
for use by external circuitry.

Asynchronous Mode. The receiver and transmitter can
handle data at a rate of 1/16, 1/32, or 1/64 the clock rate.
The receiver rejects start bits less than one-half a bit time
and will not erroneously assemble characters following a
framing error. The transmitter is capable of sending one,
two, or anywhere in the range of 1/16th to two stop bits per
character in 1/16 bit increments.

External Sync Mode. The receiver is synchronized to the
receive data stream by an externally-supplied signal on a
pin for custom protocol applications.

Isochronous Mode. Both transmitter and receiver may
operate on start-stop (async) data using a 1x clock. The
transmitter can send one or two stop bits.

Asynchronous With Code Violations. This is similar to
Isochronous mode except that the start bitis replaced by
a three bit-time code violation pattern as in MIL-STD
1553B. The transmitter can send zero, one or two stop bits.
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FUNCTIONAL DESCRIPTION (Continued)

Asynchronous With Code Violations. This is similar to
Isochronous mode except that the start bit is replaced by
a three bit-time code violation pattern as in MIL-STD
1553B. The transmitter can send zero, one or two stop bits.

Monosync Mode. In this mode, a single character is used
for synchronization. The character can either be eight bits
long with an arbitrary data character length, or the sync
character length may be programmed to match the data
character length. The receiver is capable of automatically
stripping sync characters from the received data stream.
The transmitter may be programmed to automatically send
CRC on either an underrun or at the end of a programmed
message length.

Bisync Mode. This mode is identical to monosync mode
except that character synchronization requires two suc-
cessive characters for synchronization. The two charac-
ters need not be identical.

HDLC Mode. In this mode, the receiver recognizes flags,
performs optional address matching, accommodates
extended address fields, 8- or 16-bit control fields and
logical control fields, performs zero deletion and CRC
checking. The receiver is capable of receiving shared-
zero flags, recognizes the abort sequence and can re-
ceive arbitrary length messages. The transmitter automati-
cally sends opening and closing flags, performs zero
insertion and can be programmed to send an abort, an
extended abort, a flag or CRC and a flag on transmit
underrun. Also, the transmitter automatically sends the
closing ftag with optional CRC at the end of a programmed
message length. Shared-zero flags are selected in the
transmitter and a separate character length may be pro-
grammed for the last character in the frame.

Bisync Transparent Mode. In this mode, the synchroniza-
tion pattern is DLE-SYN, programmable selected from
either ASCil or EBCDIC encoding. The receiver recog-
nizes control character sequences and automatically
handles CRC calculations without CPU intervention. The
transmitter can be programmed to send either SYN, DLE-
SYN, CRC-SYN, or CRC-DLE-SYNupon underrun and can
automatically send the closing DLE-SYN with optional
CRC at the end of a programmed message length.

NBIP Mode. This mode is identical to async exceptthatthe
receiver checks for the status of an additional address/
data bit between the parity bit and the stop bit. The value
of this bit Is FIFO'ed along with the data. This bit is
automatically inserted in the transmitter with the value that
is FIFO'ed with the transmit data.
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802.3 Mode. This mode implements the data format of
IEEE 802.3 with 16-bit address compare. In this mode,
DCD and CTS are used toimplement the carrier sense and
collision detect interactions with the receiver and
transmitter.

Slaved Monosync Mode. This mode is available only in the
transmitter and allows the transmitter (operating as though
it were in monosync mode) to send data that is byte-
synchronous to the data being received by the receiver.

HDLC Loop Mode. This mode is also available only in the-

transmitter and allows the USC to be used in an HDLC loop
configuration. In this mode, the receiver is programmed to
operate in HDLC mode so that the transmitter echos
received messages. Upon receipt of a particular bit pat-
tern (actually a sequence of seven consecutive ones) the
transmitter breaks the loop and inserts its own frame(s).

Data Encoding

The USC may be programmed to encode and decode the
serial data in any of eight different ways as shown in Figure
5. The transmitter encoding method is selected independ-
ently of the receiver decoding method.

NRZ. In NRZ, 1 is represented by a high level for the
durationof the bitcelland aOlisrepresented by a Lowlevel
for the duration of the bit cell.

NRZB. Data is inverted from NRZ.

NRZI-Mark. in NRZI-Mark, 1 is represented by a transition
at the beginning of the bit cell. Thatis, the level presentin
the preceding bitcellis reversed. AQis represented by the
absence of a Iransition at the beginning of the bit cell.

NRZI-Space. In NRZI-Space, 1 is represented by the
absence of atransition at the beginning of the bit cell. That
is, the level present in the preceding bit cell is maintained.
AQis represented by a transition at the beginning of the bit
cell.

Biphase-Mark. In Biphase-Mark, 1 is represented by a
transition at the beginning of the bit cell and another
transition at the center of the bit cell: A O is represented by
a transition at the beginning of the bit cell only.

Biphase-Space. In Biphase-Space, 1 is represented by a
transition at the beginning of the bit cell only. A O is
represented by a transition at the beginning of the bit cell
and another transition at the center of the bit cell.
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Figure 5. Data Encoding

Biphase-Level. In Biphase-Level, 1 is represented by a
High during the first half of the bit cell and a Low during the
second half of the bit cell. A 0 is represented by a Low
during the first half of the bit cell and a High during the
second half of the bit cell.

Difterential Biphase-level. In Differential Biphase-Level, 1
is represented by a transition at the center of the bit cell,
with the opposite polarity from the transition at the center
of the preceding bit cell. A Ois represented by a transition
at the center of the bit cell with the same polarity as the
transition at the center of the preceding bit cell. In both
cases there may be transitions at the beginning of the bit
cell to set up the level required to make the correct center
transition.

Character Counters

Each channetl in the USC contains a 16-bit character
counter for both receiver and transmitter. The receive
character counter may be preset either under software
control or automatically at the beginning of a receive
message. The counter decremenis with each receive
character and at the end of the receive message the
current value in the counter is automatically loaded into a
four-deep FIFO. This allows DMA transfer of data to pro-
ceed without CPU intervention at the end of a received
message, as the values in the FIFO allow the CPU to
determine message boundaries in memory. Similarly, the
transmit character counter is loaded either under software

control or automatically at the beginning of a transmit
message. The counter is decremented with each write to
the transmit FIFO. When the counter has decremented to
zero, and that byte is sent, the transmitter automatically
terminates the message in the appropriate fashion (usually
CRC and the closing flag or sync character) without
requiring CPU intervention.

Baud Rate Generators

Each channel in the USC contains two baud generalors.
Each generator conslsts of a 16-bit time constant register
and a 16-bit down counter. In operation, the counter
decrements with each baud rate generator clock, with the
time constant automatically reloaded when the count
reaches zero. The output of the baud rate generator
toggles when the counter reaches a countof one-halfofthe
time constant and again whenthe counter reaches zero. A
new time constant may be written at any time but the new
value will not take effect until the next load of the counter.
The outputs of both baud rate generators are sent to the
clock mulliplexer foruse internally or externally, The baud
rate generator output frequency is related to the baud rate
generator input clock frequency by the following formula:

Output frequency =
Input frequency/(time constant + 1)

This allows anoutputirequency Intherange of 1 10 1/65536
of the input frequency, inclusive.

RTINS

© Vs el AL Al et

S st



LILOG INC

| T .

30E DWW 9984043 002028k & EMZIL

FUNCTIONAL DESCRIPTION (Continued)

Digital Phase-Locked Loop

Each channel in the USC contains a Digital Phase-Locked
Loop (DPLL) to recover clock information from a data
stream with NRZI or Biphase encoding. The DPLL is driven
by a clock that is nominally 8, 16 or 32 times the receive
datarate. The DPLL uses this clock, along the data stream,
to construct a clock for the data. This clock may then be
routed to the receiver, transmitter, or both, or to a pin for
use externally. In all modes the DPLL counts the input
clock to create nominal bit times. As the clock is counted,
the DPLL watches the incoming data stream for transitions.
Whenever atransitionis detected, the DPLL makes a count
adjustment (during the next counting cycle), to produce an
output clock which tracks the incoming bit cells. The DPLL
provides properly phased transmit and receive clocks to
the clock multiplexer.

Counters

Each channel contains two 5-bit counters, which are
programmed to divide an input clock by 4, 8, 16 or 32. The
inputs of these two counters are sent to the clock multi-
plexer. The counters are used as prescalers for the baud
rate generators, or to provide a stable transmit clock from
- acommon source when the DPLL is providing the receive
clock.

Clock Muitiplexer

The clock multiplexer in each channel selects the clock
source for the various blocks in the channel and selects an
internal clock signal to potentially be sent to either the RxC
or TxC pin.

Test Modes

The USC is programmed for local loopback or auto echo
operation. In local loopback, the output of the transmitter
is internally routed to the input of the receiver. This allows
testing of the USC data paths without any external logic.
Auto echo connects the RxD pin directly to the TxD pin.
This is usetul for testing serial links external to the USC.

/O Interface Capabilities

The USC offers the choice of palling, interrupt (vectored or
non-vectored) and block transfer modes to transfer data,
status and control information to and from the CPU.

Polling. All interrupts are disabled. The registers in the
USC are automatically updated to reflect current status.
The CPU polis the Daisy Chain Control Register (DCCR) to
determine status changes and then reads the appropriate
status register to find and respond to the change in status.
USC status bils are grouped according to function to
simplify this software action.

T-75-37-07

Interrupt. When a USC responds to an
interrupt acknowledge from the CPU, an interrupt vetctor
may be placed on the data bus. This vector is held in the
Interrupt Vector Register (IVR). To speed interrupt re-
sponse time, the USC modifies three bits in this vector to
indicate which type of interrupt is being requested.

Each of the six sources of interrupts in each channel of the
USC (Receive Status, Receive Data, Transmit Status,
Transmit Data, I/O Status and Device Status) has three bits
associated with the interrupt source: Interrupt Pending
(IP), Interrupt-Under-Service (IUS) and Interrupt Enable
(IE). If the IE bit for a given source is set, that source can
request interrupts. Note that individual sources within the
six groups also have interrupt enable bits which are set for
the particular source. In addition, there is a Master liter-
rupt Enable (MIE) bit in each channel which globally
enables or disables interrupts within the channel.

The other two bits are related to the interrupt priority chain.
A channel in the USC may request an interrupt only when
no higher priority interrupt source is requesting one, e.g.,
when IEl is High for the channel. In this case, the channel
activates the INT signal. The CPU then responds with an
interruptacknowledge cycle, and the interrupting channel
places a vector on the data bus.

In the USC, the IP bit signals that an interrupt request is
being serviced. If an 1US is set, all interrupt sources of
lower priority within the channel and external to the chan-
nel are prevented from requesting interrupts. The internal
interrupt sources are inhibited by the state of the internal
daisy chain, while lower priority devices are inhibited by
the IEO output of the channel being pulled Low and
propagated to subsequent peripherals. An 1US bit is set
during an interrupt acknowledge cycle if there are no
higher priority devices requesting interrupts.

There are six sources of interruptin each channel: Receive
Status, Receive Data, Transmit Status, Transmit Data, /O
Status and Device Status, prioritized in thatorder within the
channel. There are six sources of Receive Status interrupt,
each individually enabled: exited hunt, idle line, break/
abort, code violation/end-of-transmission/end-of-frame,
parity error and overrun error. The Recelve Data interrupt
is generated whenever the receive FIFQ fills with data
beyond the level programmed in the Receive Interrupt
Control Register (RICR).

10
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There are six sources of Transmit Status interrupt, each
individually enabled: preamble sent, idle line sent, abort
sent, end-of-frame/end-ol-transmission sent, CRC sent
and underrun error. The Transmit Data interrupt is gener-
ated whenever the transmit FIFO empties below the level
programmed in the Transmit interrupt Control Register
(TICR). The I/O Status interrupt serves to report transitions
on any of six pins. Interrupts are generated on either or
both edges with separate selection and enables for each
pin. The pins prcgrammed to generate /O Status inter-
rupts are /RxC, /TxC, /RXREQ, /TXREQ, /OCD and /CTS.
These interrupls are independent of the programmed
function of the pins. The Device Status interrupt has four
separately enabled sources: receive character count FIFO
overflow, DPLL sync acquired, BRG1 zero count and
BRGO zero count.

Block Transfer Mode. The USC accommodates block

transfers via DMA through the /RxREQ, /TxREQ, /RXxACK -

and /TxACK pins. The /RXREQ signalis activated when the
fill level of the receive FIFO exceeds the value programmed
in the RICR. The DMA may respond with either a’'normal

bus transaction or by activating the /RxACK pintoread the .

data directly (fly-by transfer). The /TxREQ signal is acti-
vated when the empty level of the transmit FIFO falls below
the value programmed in the TICR. The DMA may respond
either with a normal bus transaction or by activating the
{TxACK pin to write the data directly (fly-by transfer). The
/RXACK and /TxACK pin functions for this mode are con-
trolled by the Hardware Configuration Register (HCR).
Then using the /RXACK and /TxACK pins to transfer data,
no chip select is necessary; these are dedicated strobes
for the appropriate FIFO.

PROGRAMMING

The Programmers Assistant (MS DOS based) and Techni-
cal Manual are available to provide details about pro-
grammming the USC. Alsoincluded are explanations and
features of all registers in the USC.

Theregisters ineach USC channel are programmed by the
system to configure the channels. Before this can occur,
however, the system must program the bus interface by
writing to the Bus Configuration Register (BCR). The BCR
has no specific address and is only accessible immedi-
ately after a hardware reset of the device. The first write to
the USC, after a hardware reset, programs the BCR. From
that time on the normal channel registers may be ac-
cessed. No specific address need be presented to the
USC for the BCR write; the USC knows that the first write
after a hardware reset is destined for the BCR.

In the multiplexed bus case, all registers are directly
addressable via the address latched by /AS at the begin-
ning of a bus transaction. The address is decoded from
either ADB-ADO or AD7-AD1. This is controlled by the Shift
Right/Shift Left bitin the BCR. The address maps for these
two cases are shown in Table 1, The D//C pin is still used
to directly access the receive and transmit data registers
(RDR and TDR) in the multiplexed bus; if D//C is High the
address latched by /AS is ignored and an access of RDR
or TDR is performed.

In the non-multiplexed bus case, the registers in each
channel are accessed indirectly using the address pointer
In the Channet Command/Address Register (CCAR) in
each channel. The address of the desired register is first

written to the CCAR and then the selected register is
accessed; the pointer in the CCAR is automatically cleared
after this access. The RDR and TDR are accessed directly
using the D//C pin, without disturbing the contents of the
pointer in the CCAR.

Table 1. Multiplexed Bus Address Assighments

Address Signal Shift Left - Shift Right
Byte/Word *Access AD7 AD6
Address 4 ADG6 ADS
Address 3 ADS AD4
Address 2 AD4 AD3
Address 1 AD3 AD2
Address 0 AD2 AD1
Upper/Lower *Byte Select AD1 ADO

There are twoimportant things to note about the USC. First,
the Channel Reset bit in the CCAR places the channel in
the reset state. To exit this reset state either a word of all
zeros must be written to the CCAR (16-bit bus) or a byte of
all zeros must be written to the lower byte of the CCAR (8-
bit bus). The second thing to note Is that after reset, the
transmit and receive clocks are not connected. The first
thing that should be done in any initialization sequence is
a write to the Clock Mode Control Register (CMCR) to
select a clock source for the receiver and transmitter.

The register addressing is shown in Table 2. and the bit
assignments for the registers are shown in Figure 6.
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T-75-37-07
Reset
Any Transaction
Up To and Including
BCR Write No /AS ] At Least One /AS
/ /
Non- .
Multiplexed Multplexed
us
BCR Bus
Write I l
Transaction
BCR[2]=0 | BCR[2}=0 | BCR[2]=1 BCR[2]=0 | BCR[2]=0 | BCR[2]=1
BCR15=1 | BCR15=0 BCR15=1 | BCR15=0
y l | l |
8-Bit With 8-Bit Without _ 8-Bit With 8-Bit Without .
Separate Separate 16-Bit Separate Separate 16-Bit
Address Address Address Address
Note:

The presence of one transaction with an AS active, between reset up to

and including the BCR write, choosas a muttiplexed type of bus.

Figure 6. BCR Reset Sequence and Bit Assignments

Table 2. Register Address List

Address Address

43210 43210

00000 CCAR Channel Command/Address Register 10010 RCSR Receive Command/Status Register
00001 CMR  Channel Mode Register 10011 RICR Receive Interrupt Control Register
00010 CCSR Channel Command/Status Register 10100 RSR  Receive Sync Register

00011 CCR  Channel Control Register 10101 RCLR Receive Count Limit Register
00110 TMDR Test Mode Data Register 10110 RCCR Recleve Character Count Register
00111 TMCR Test Mode Control Register 10111 TCOR Time Constant O Register

01000 CMCR Clock Mode Control Register 1X000 TDR  Transmit Data Register (Write Only)
01001 HCR Hardware Configuration Register 11001 TMR  Transmit Mode Register

01010 IVR Interrupt Vector Register 11010 TCSR Transmit Command/Status Register
01011 IOCR /O Control Register 11011 TICR  Transmit Interrupt Control Register
01100 ICR Interrupt Control Register 11100 TSR  Transmit Sync Register

01101 DCCR Daisy-chain Control Register 11101 TCLR Transmit Count Limit Register
01110 MISR Misc Interrupt Status Register 11110 TCCR Transmit Character Count Register
01111 SICR  Status Interrupt Controt Register 11111 TC1R Time Constant 1 Register

1X000 RDR  Receive Data Register (Read Only)

10001 RMR  Receive Mode Register XXXXX BCR  Bus Configuration Register

12




ZILOG INC

30E D WM 9984043 0020289 3 MEZIL

REGISTERS

Address: 00000

T-75-37-07

lDlSlDMlD'SID'ZIDHIDwI D9 [ D8 | D7 l Dé I 05 I D4 I 03 I D2 | ] I DOI

[PPrrrerererrrey Y Y R - Y- R -¥-X- - - k- - - K- K]

P Y- X X - L T T - - - - X-X-N-¥ -]

e - L - X-E- N - N - NI - X - - N ]

St OO AR OO bt OO St OO wdad OO OOk OO~4aOD

_,ORO LA DA O O OAD SOl O RO OO O ldtOwO=ml

I— Upper//Lower Byte Select {(W0)
Address 0 (W0)
Address 1 (W0)
Address 2 (W0)

Address 3 (W0)

Address 4 (W0)

Byte//Word Access (W0)

Normal Operation
Auto Echo

- OO
- -

DMA Continue (W0)

Mode

Extemnal Local Loopback Control
internal Local Loopback

Channel Reset

Reserved

Reset Highest IUS

Reserved

Trigger Channel Load DMA
Trigger Rx DMA

Trgger Tx DMA

Trigger Ax & Tx DMA
Reserved

Rx FIFO Pwrge

Tx FIFO Purge

Rx & Tx FIFO Purge
Reserved

Reload Rx Character Count
Reload Tx Character Count
Reload Rx & Tx Character Count
Reserved

Load TCO

Load TC1

Load TCO & TC1

Select Serial Data LSB First *
Select Serial Data MSB First
Select Straight Memory Data *
Select Swapped Memory Data
Reserved

Reserved

Reserved

Reserved

Reserved

Null Command \

Reserved

Reserved
Reserved )

Channel
Command

(Wo)

* Selected
Upon Reset

Figure 7. Channei Command/Address Register
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Address: 00001
DlleMIDwIDIleHIDIOLDQ I D8 l o7 I D6 | oslm I D3 l DZID‘ |D°|
0 0 0 0 Asynchronous \
0 0 0 1 Extemnal Synchrenous
0 0 t 0 Isochronous )
0 0 1 1 Asynchronous with CV
0 1 0 0 Monosync
0 1 0 1 Bisync
0 1 1 0 HDLC
0 1 1 1 Transparent Bisync Receiver
1 0 0 0 NBP Mod:
t 0 0 1 8023
1 0 1 0 Reseved
t 0 1 1 Reserved
1 1 0 0 Reserved
1 1 0 1t Reserved
1 1 1 0 Reserved
1 1 1 1 Reseved J
Rx Submode 0
Rx Stubmods 1
Rx Submode 2
Fix Submode 3
0 0 0 © Asynchronous \
0 0 0 1 Reserved
0 0 1 0 |Iisochronous
0 0 1 1 Asynchronous with CV
0 1 0 0 Monosync
6 1 0 1 Bisyne
0 1+ 1 0 HDLC
0 1 1 t Transparent Bisync Transmitter
1 0 0 0 NBIP Mod
1t 0 0o 1 802.3
1 0 1 0 Reserved
1 0 1t 1 Reserved
1 1 0 0 Slaved Monosync
1 1 0 1 Reserved
1 1 1 0 HDLCLoop
1 1 1 1 Reseved J
Tx Submode 0
Tx Submode 1
Tx Submode 2
Tx Submoda 3

Figure 8. Channel Mode Register
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T-75-37-07
Address: 00001
D15ID14[DI3[D12|D11|0101D9|m I D7 I D6|D5[D4|D3 ‘ D2 I [3]] IDOJ
o 0 0 0 Ammmus}mwer

0 0 116X DataRate

0 1 32XDataRate Rx Clock

1 0 64X DataRate Rate

1 1 Reserved
Reserved
Resarved

Transmitter
o 0o o0 O Asynchmnous}”'

0 0 16X DataRate
0 1 32XDataRate Tx Clock
1 0 64XDataRate [ Rate
1 1 Reserved
0 0 OneStopBit
0 1 TwoSlopBlils Tx Stop
1 0 One Stop Bit, Shaved Bits
1 1 Two Stop Bits, Shaved
Figure 9. Channel Mode Register, Asynchronous Mode
Address: 00001

F15|D14ID13[D12[D11ID10! o] l De | D7 ' Dé | D5 I D4 I D3 I D2 ITM IDOI

0 0o o 1 Enmalsm}m"’“

Reserved

0o 0 0 1 Ex(emalSym}H:g:mmer.

Reserved

Figure 10. Channel Mode Register, External Sync Mode
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T-75-37-07 om -
Address: 00001 i eE
Iﬁh)ulmalmzlonlmol Do | De l D7 | b6 l D5 I D4 | D3 l D2 | D1 I DoI

T BRERR

Raceiver
0 0 1 0 Isochronous Mode

Reserved

Transmitter
0 0 t o lsodlmnous} Mode

Reserved
Tx Two Stop Bits

Reserved

Figure 11. Channei Mode Register, Isochronous Mode

Addrass: 00001

Es'ou'malmzlm'mol DQIDB I D7IDGIDS rmlm l Dzlm IDOI

| 1] | .
. Recelver .
0 0o 1 1 Asynchmmuswmcv}Mode i
Rx Extended Word '
Reserved %
0 0 1 1 Asychronouswithcy } Jransmiter P
Mode ’
¥
CV Polarity g
Tx Extended Word
0 0 OneStopBit
0 1 TwoSkpBit Tx
1 0 NoStopBit Stop Bits
1 1 Reserved

Figure 12. Channel Mode Register, Asynchronous Mode with Code Violation
(MIL STD 1553)
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T-75-37-0

Address: 00001

ID15|D14ID|3ID12|D11lDIOI D9 I 2] l D7 | D6 LDS I D4 lDG lDZ I [0} | DOI

I | I I -

0100Monosyncmw“

Rx Short Sync Character

Ax Sync Strp

W R A bl da 01

Reserved

ot -~

Mode

¢ 1 0 o Monosync} Transmitter

Tx Short Sync Character i
Tx Preamble Enable

Reserved

Tx CRC on Undemrun

Figure 13. Channel Mode Register, Monosync Mode

Address: 00001 :

ID15‘D14lD13|D12|D11|D10I o] I [0.:] I 07 l D8 I D5 l D4 | D3 I D2 l D1 IDOI

i
T[T

0o 1 0 1 Bisync}mwer 3

Rx Short Syne Character ;

Rx Sync Stip :

Reserved ;

¥

o 1 0 1 Blsym}m“‘m“ '

Tx Short Sync Character i

- Tx Preamble Enable

0 0 Synt Tx
0 3 Smosmt L lndomn
1 1 CRC/Syno/Synt s

Figure 14. Channel Mode Register, Bisync Mode
”
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Address: 00001

hslou[malmzlonlmo[m I D8 | o7 l 06 | D5 I D4 I D3 l 02 l D1 | DOI

| 1]
Receiver
o1 1 o HDLC} Mode ; N
0 0 Disabled
0 1 OneByte, No Control Rx Address i
1 0 One Byte, Plus Control Search Mode i
1 1 Extended, Flus Conirol
Rx 16-Bit Control :
Rx Logical Control Enable
Transmitter
0 1 1 o HDLC} Mode
Shared Zero Flags
Tx Preamble Enable
0 0 Abort ™
0 1 Extended Abort Undenrun
1 0 Flag A
1 1 CRCfFlag Congition
Figure 15. Channel Mode Register, HDLC Mode ez
Address: 00001
DiSID14|D13|D12[D11|D10l Do | 08 l o7 I 0 | 05 I mlm [ o2 l D1 l ool ‘
: Receiver
o 1 1 1 Transpa:enlBusync}Mode 7
EBCDIC ;
Reserved
: Transmitter
o 1t 1 1 Transpa:enlBasync} Mode
EBCDIC
Tx Preamble Enable
0 0 SYN >
0 1 DLE/SYN
1 0 CRC/SYN hderun
1 1 CRCG/DLE/SYN

Figure 16. Channel Mode Register, Transparent Bisync Mode

18

,,,,, R T e T T T T R T e T T T e T T T T




o

[ T

LZILOG INC 30E D Bm 9984043 DDEDE'EIS 9 MZIL

T-75-37-07
Address: 00001 N -
D15ID14[D|GIDIZIDH|D10I D9 I D8 | D7 I D6 I D5 l D4 | D3 I 02 Lm bol

Recelver
1 0 0 0 NBIP{ Mode

0 0 16X DataRate
0 1 32XDataRale Rx Clock
1 0 64XDataRate Rate
1 1 Reserved
Rx Parity on Data
Reserved
Transmitter
i 0 0 o NB[P}Mode
0 0 16X DataRate
0 1 32XDataRate Tx Clock
1 0 84X DataRate Rate
1 1 Reserved
Tx Parity on Data
Tx Address Bit
Figure 17. Channe! Mode Register, NBIP Mode
Address: 00001

IDiSlDMID13ID!2lDH|D10| D9 l D8 I o7 | [2:] I D5 I D4 l D3 IDZ ID1 ml

Recelver
1t 0 o0 1 602.3]- Mode

Rx Add Saarch

Reserved
Transmitter
1 0 0 1 8023 } Mods
Reserved
Tx CRC on Underun

Figure 18. Channel Mode Register, 802.3 Mode
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Addrass: 00001 T—-75-37-07 e
hslmalmslmaloﬁ [mo[ Do l o8 I o7 l D8 I D5 I D4 | D3 I D2 | D1 IEI

|

s
| 1] ] -
Receiver L
1 0 o0 .
1 Reserved} Mod
Reserved )

0 Slaved Monosy'nc} T' 'ransl mitter

Tx Short Sync Character

Tx Active on Recelved Sync

Reserved

Tx CRC on Underrun

Figure 19. Channel Mode Register, Slaved Monosync Mode

Address: 00001

h)iSIDMIDISID‘IZIDHIDiOl D9 I D8 | b7 I DGI D5 l D4 I D3 I D2 I D1 I DOI

Recelver N
1 1 1 0 Reserved}Mode

Reserved
1 1 1 o HDLCLoop}L’jg:mmer
Shared-Zero Flags
Tx Active on Poll i
0 0 Abort
0 1t Extended Abort Tx Undermun
1 0 Flag Condition
1 1 CRCrFiag

Figure 20. Channel Mode Register, HDLC Loop Mode
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@ Address: 00010

ID15ID14|D|3|D'|2|DH|D10' 09 I D8 I D7 I D& | b5 [D4| 2] I D2 | D1 IDO'

I— RxACK (R0)
TxACK (R0)
0 0 0 8Bis
0 0 1 18it
0 1 0 2Bis
0 1 1t 3Bils HDLC Tx Last
1 0 0 4Bis Character Length
1 0 1 5Bis
1 1 0 6Bis
1 t 1 7B8Bis
Reserved
Loop Sending (RO}
On Loop (RO)
0 0 BolhEdges
0 1 Rising Edge Only DPLL Adjust
1 0 Falling Edge Only Sync Edge
1 1 AdjusVSync Inhibit
Clock Missed Latched/Unlatch
Clocks Missed Latched/Unlatch
DPLL in Sync/Quick Sync
) RCC FIFO Clear (W0)
RCC FIFO Vaild (R0)
RCC FIFO Overflow (R0)

Figure 21. Channel Command/Status Register

T-75-37-07
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T-75-37-07 —
Address: 00011 a\;

IP!S'D14ID13[D12IDHID1OI D9 I D8 I o7 I De IDS l D4 | D3 I D2 I D1 I Dol

. ~
I L
Walt for Rx DMA Trigger oo
0 0 No Status Block '
0 1 One Word Stalus Block Ax Status 3
1 0 Two Word Stalus Block Block Transfer H
1 1 Reserved H
Tx Shaved Bit Length
(Async Only)
0 0 AlZeros 3
0 1 AlOnes Tx Preamble
1 0 Altemaling1and 0 Paltern
1 1t Altemaling 0 and 1
> (Not Asyrc)
0 0 8Bils
0 1 16Bis Tx Preamble -
1 0 32Bits Length
1 1 edsis J @
Reserved
Walit for Tx DMA Trigger
0 0 No Status Block e
0 1 One Word Status Block Tx Status
1 0 Two Word Status Block Block Transfer
t 1 Reserved '
1
Figure 22. Channel Control Register
Address: 00100 ;
K
IE15|D‘(4|D13|D12|D11|D10[DQ l D8 I 274 l D6 I D5 I D4 I D3 l D2 101 I DOI 5'
L Reserved
Figure 23. Primary Reserved Register
Addrass: 00101
h)15|D14lD13|012|D11[D10I D9 I D8 I D7 | D6 I D5 I D4 I D3 I D2 I Dt l DOl
| Reserved
Figure 24. Secondary Reserved Register ° ,
22
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o

Address: 00110

ID15|D14ID13|D12|DH|D10| D9 I D8 lD7 I D6 l 05 | D4 I D3 | D2 l Ot IDOI

L— Test Data <0>

Test Data <t>
Test Data <2>

Test Data <3>

Test Data <4>

Test Data <5>

Test Data <6>

Test Data <7>

Test Data <8>

Test Data <9>

Test Data <10>

Test Data <11>

Test Data <12»

Test Data <13>

Test Data <14>

Test Data <15>

Figure 25. Test Mode Data Register

T~75-37-07
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Addrass: 00111 T—75—37-O7 . e ]

IDiSIDMIDﬂiImZIDIIlDlOI 09 I >} | D7 I D6 I D5 | D4 I 03 I D2 | D1 IDOI -7

I | I | I - '. A

Null Address
High Byte of Shifters \
CRC Byte 0

CRC Byta 1 .
Rx FIFO (Write) :
Clock Multiplexer OQutputs .
CTRO and CTR1 Counters -
Clock Multiplexer Inputs K
DPLL State

Low Byte of Shifters

CRGC Byte 2

CRC Byte 3

Tx FIFO (Read)

Reserved

VO and Device Status Lalches
Internal Dalsy Chaln Test
Resarved Reglster
Reserved Addrass
Reserved
Reserved
Reserved

Reserved

Rx Count Holding Register
Reserved

Reserved (4D44H, ASCII "MD")

Reserved (4D44H, ASCII "MD")
Resarved (4C42H, ASCII "LB")
Reserved (4453H, ASCII "DS")
Reserved {4D44H, ASCI} "MD")
Resarved (4D44H, ASCI "MD")
Resarved (4C42H, ASCII "LB") j

L g o
i

B e R R e R - i - - - WP
e L L L L L R L L e Ty - - -~
R - X - - Y - L L - L T - N W--
- R R N L e e I T T -
L OA DS O R O A DA O Ot Ol O A O A Ol ONOAO2 OO

Reserved (4453H, ASCII "DS")

Reserved

P

Figure 26. Test Mode Contro! Register
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Address: 01000
ID15ID14ID13ID12IDHIDiOID9 | 08 i D7 I DGJ051D4IDGLD2ID1 [DO'
0 0 0 Disabled
0 0 1 /MxCPin
0 1 0 [TxCPin
0 1 1 DPLLOutput Receive Clock
1 0 0 BRGOCuiput Source
1 0 {1 BRG{Culput
1 1 0 CTRO Output
1 1 1 CTRI Qutpit
0 0 0 Disabled
0 0 1 /MxCPin
0 1 0 /TxCPin
0 1 1 DPLL Output Transmit Clock
1 0 0 BRGOOQuiput Source
1 0 1 BRG1Ouput
1 1 0 CTROOutput
1 1 1 CTRt Qutput
0 0 BRGOOutput
0 1 BRGt Output DPLL Clock
t 0 /RxCPin Source
1 1 /TxCPin
0 0 CTROOulput
0 1 CTRI Output BRGO Clock
1 0 /MxCPin Sowrce
1 1 /[TxCPin
0 0 CTRO Qutput
0 1 CTR1 Output BRG1 Clock
1 0 /MxCPin Sowrce
1 1 /TxCPin
0 0 Disabled
0 1 Disabled CTRO Clock
1 0 /RxCPin Sowrce
1t 1 /TxCPin
0 0 Disabled
0 1 Disabled CTR1 Clock
1 0 /MxCPin Sowrce
1 1 /TxCPin

Figure 27. Clock Mode Control Register
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Address: 01001 T-75—37—07 e‘

@lom[mslmzloulmol Dslnelmlnelos I mlnslozlm I DOI

g
I— BRGO Enable '
BRGO Single Cycle/Continuous
0 0 3-State Output :
0 1 RxAcknowledge Input /RxACK :
1 0 Outputo Pin Control :
1 1 Outputt t
BRG1 Enable
BRGT Single Cycle/Continuous
0 0 3-Stale Cuiput
0 1 TxAcknowledge Input ITXACK
1 0 OQutputo Pin Control
1 1 Outputt
0 0 Disabled
0 1 NRZNRZI DPLL
1 0 Biphase-Mark/Space Mode
1 1 Biphass-Level %
0 0 32x Clock Mode .
0 1 16x Clock Mode DPLL Clock
1 0 8xClock Mode Rate
1 1 Reserved
Accspt Codo Violations
CTR1 Rate Match DPLL/CTRO
0 0 32xClock Mode
0 1 16x Clock Mode CTRO Clock
1 0 8xClock Mode Rate
1 1 4xClock Mode
Flgure 28. Hardware Contiguration Register ;
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. 1-75-37-07
Address: 01010

ID15'D14l013|012I011 |D10| DQI D8 I D7 I D6 ' b5 | D4 I D3 I D2| D1 [Dq

l I— IV <0>
V<>
V2>
V<3
IV <4>
IV <5>
1V <6>
V<7>
IV <0> (R0)
0 0 0 None
0 0 1 DevicoStalus
0 1t 0 VOStalus
0 1 {1 Transmit Data Modified
™ 1 0 0 Transmit Status Vector (R0)
9 1 0 1 RecelveData
: 1 1 0 Receive Stalus
1 1 1 NotUsed
IV <4> (RO)
IV <5> (R0)
g IV <6> (R0)
- WV <7> (RO)

Figure 29. Interrupt Vector Register
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ZILOG INC 30E D ®A 9984043 0020304 b BRZIL

Address: 01011 7 T-7 5"'3.7"07 e

D15[DMID13|012IDHID10| D9 I D8 I D7 | D6 LDS I D4 l D3 I D2 I D1 I DOI -

| 1] P
i
0 0 0 InputPin H
0 0 1 RxClockOutput ;
0 1 0 RxByte Clock Output
0 1 1 SYNCOuput RxC Pin
1 0 0 BRGOOuput Controf :
1 0 1 BRG] Output 2
1 1 0 CTROOuput :
1 1 1 DPLLRxOutput . .
¢ 0 0 InputPin
0 0 1 TxClock
0 1 0 TxByte Clock Qutput
0 1 1 TxComplete Oulput TxC
1 0 0 BRGOOupu Pin Conlrof
1 0 t BRG1Ouput
1 1 0 CTRIOulput
1 1 1 DPLLTxOutput
0 0 TxDataOulput
0 1 3-State Output TxD Pin
1 0 Ouput0 Control
1 1 oupat e
0 0 3-State Ouiput
0 1 RxRequest Output /MRxREQ
1 0 Oulput0 Pin Conlro!
1 1 Ouputt
0 0 3-State Output e
0 1 TxRequest Output /TXREQ B
1 0 Oulputo Pin Control . H
1 1 Outputd
0 0 /DCD Input
0 1 /MCD/Synclnput § /DCD
1 0 Outputo Pin Control -
1 1 Outputi .
0 0 /CTSInput
0 1 /Tshpwt | sers £
1 0 Oulput0 Pin Controf 5
1 1  Ouputi . ;

Figure 30. I/O Control Register
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30E D WE 9984043 0020305 & WEZIL

Address: 01100

ID15|DI4|DK!‘D12[DHFJ‘IOI D9 ' D8 I D7l Dé | 05 I D4 | D3 l D2I [2)] l DOI

T-75-37-07

I—— Device Status IE

VO Status IE
Transmit Data |E

T it Status IE

0 0 Null Command

0 1 NullC d |E C d
1 0 ResetlE (Wo)
1 1 SetlE

o 0 0 AN

0o o0 1 A

0 1 0 VOStalusand Above

0 1 1 Transmit Data and Above vis

1 0 0 Transmit Status and Above Level

1 0 1 Recelve Dataand Above

1 1 0 Recelve Status Only

1 1 1 None

Figure 31. interrupt Control Register

Racelve Data IE
Recelve Status IE

Reserved

vis

MIE
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e s Eam s A < e
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LILOG INC

306 D WW 9984043 002030L T EEZIL

Address: 01101 T-75"37—07 ) @
hhsloulmelmalonlmolD9IDelD7|De|DsID4IDalDzID1IDoI o ‘

I-—— Device Stalus IP

/O Status IP

Transmit Data IP

T it Status P

Receive Data iP

Racelve Status IP

0 0 NullCommand

0 1 ResetIPandiUS IP Command
1 0 ResetiP {Wo)

1 1 SellP

Device Status IUS

VO Status lUS

T it Data IUS

T It Status IUS
Recelve Data IUS

Recelve Status lUS

—-—_—Oo
-0 -

Null Command
Nult Command {US Command

Resel IUS (wo) @

Set IUS
Figure 32. Dalsy-Chain Control Réglster
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ZILOG INC 30E D W 9984043 0020307 1 EEZIL

1-75-37-07  —

Address: 01101

|315|DMID13ID|2'D11|010| D9 I De | D7 I D6 I D5 I 04 I D3 l 02 l D1 IDOI

l——- Device Status P ’ 5o

VO Status IP

T It Data IP

T it Status P

Recelve Data IP

Recsive Status IP

0 0 Nul Command

¢ 1 ResetlPandIUS P Command

1 0 ResetlP (Wo)

1 1 SetlP
Device Status IUS
VO Status US

Transmit Data |US

e Transmit Status IUS
Receive Data lUS

bt
Recelve Status IUS
0 0 NulCommand .
0 1 NuiCommand 1US Command !
1 0 ResellUS (W0)
1 1 SetlUs

Figure 33. Miscellaneous Interrupt Status Register
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ZILOG INC | 30E D mW 9984043 0020308 3 EEZTL

Addraess: 01111

[e[oreJore]oreor]o] oo 0w [ o7 o0 [ o [ oo [ o1 [ ]

=

Figure 34. Status Interrupt Control Register

0 0 Disabled
0 1 Rising Edge Only CTS
1 0 Falling Edge Only
1 1 BothEdges
0 0 Disabled
0 1 Rising Edge Only DCD
1 0 Falling Edge Only Interrupts
1 1 BothEdges
0 O Disabled
¢ 1 Rising Edge Only TxREQ
1 0 Falling Edge Only Interrupts
1 1 BothEdges
0 0 Disabled
0 1 Rising Edge Only RxREQ
1 0 Falling Edge Only Interrupts
1 1 BothEdges
0 0 Disabled
0 1 Rising Edge Only TxC
1 @ Falling Edge Only interrupts
1 1 BothEdges
0 0 Disabled
0 1 Rising Edge Only AxC
1 0 Falling Edge Only Interrupts
1 1 BothEdges

T-75-37-07

«wl

BRGO ZC IE H
BRG1 ZC [E
DPLL SYNG (E
RCC Overflow [E

Interrupts

PO R R Y

C vyt

r : S U

L . e



30E D MW 9984043 0020309 5 mwzIL

Address: 1x000

T-75-37-07

ID15ID14ID|3ID12ID11IDIOI D9 I D8 [D7 I D8 I Ds I D4 I D3 l D2 I D1 I DOI

; _f\ =
l I— RxDAT <0> (R0) L
RxDAT <1> (R0)

RxDAT <2> (R0)
RXDAT <3> (R0)

RxDAT <4> (R0)

RxDAT <5> (R0)

RxDAT <6 (R0)

RxDAT <7> (R0)

RXDAT <85 (R0)

RXDAT <9> (R0}

RXDAT <10> (R0)

RxDAT <11> (R0)

RXDAT <12> (R0)

RxDAT <13> (R0)

RXDAT <14> (R0)

RxDAT «<15> (RO)

Figure 35. Receive Data Register
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30E D WW 9984043 0028310 1 EWZIL

Diff. Biphase-Level

ZILOG INC
e ——————— -
Address: 10001 ) - s
E)ISIDMIDHIDIZIDH[DWI Do l [v:] I D7 I b6 I Ds I D4 I D3 | DZID1 |DOI
| |
0 0 Disable Immediately 3
0 1 Disable After Reception Rx !
1 0 Enable Without Auto-Enables Enable :
1 1 Enable With Auto-Enables
0 0 0 8Bis
0 0 1t 1Bit
0 1t 0 2Bis
0 1t 1 3Bis Rx Character
1 0 0 4Bis Length
1 0 1 5Bits
1 1 0 6B8is
1 t 1 7B8Bis
Rx Parity Enable
O 0 Even
0 1 Odd Rx Parity
1 0 Space Sense
1 1 Mark
Reserved e
Rx CRC Enable
Rx CRC Prasat Value
0 0 CRc-cCITT
0 1 CRC-18 Rx CRC
1 0 CRC32 Potynomial
1 1 Reserved
0 0 0 NRz
0 0 1 NRzZB
0 1 0 NRZI-Mark
0 1 1 NRZI-Space Rx Data .
1 0 0 Biphase-Mark Encoding .
1 0 1 Biphase-Space “
it 1 0 Biphase-Level H
1 1 1 2

Figure 36. Receive Mode Register
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30E D - WM 9984043 0020311 3 mMZIL

. Address: 10010

|D15|D14|D13|D!2|D11]D‘IO| D9 l D8 I D7 I D6 I D5 | [22] I D3 [D2 l Dt I DOI

l— Rx Character Available (R0}

Rx Overrun
Parity Eror
CRC/Framing Errcr (R0}

Rx CVVEOT/EOF

Rx Breal/Abort

RAx idle

Exited Hunt

Short Frame/CV Polarity (R0)

Resldue Code 0 (R0)

Residue Code 1 (R0)

g Rasidue Code 2 (RO)
0 0 0 o0 NullCommand \
0 0 0 1 Reserved
0 0 t 0 PresetCRC
0 0 1 1 Enter HuntMode
@5 0 1 0 0 Select Timestot Assignment
# 0 1 0 1 SelectFIFO Staus
_ 0 1 1 0 Select FIFO Interrupt Level Recalve
0 1 1 1 Select FIFO Request Level
1 0 0 0 Reserved Command (W0)
1 0 0 {1 Reserved
1 0 1 0 Resaved
0 0 1 1 Reserved
1 1 0 0 Reserved
1 1 0 1 Reserved
1 1 1 1 Reserved J
First Byte in Emor {R0)
S i Byte in Error (R0)
Figure 37. Receive Command Status Register
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ZILOG INC 30E D WM 9984043 uuenala 5 BMZIL
T-75-37-07

Address: 10011 s’

|E§ID14ID13ID121011|D!0IDQlDBlD?'DGIDSlD4lDSID2|Dl IDO] oo

’{'\
I— TCOR Read CountTG L

Rx Ovenun [E

P

Parity Ervor IE

Status on Words

Rx CV/EOT/EOF |IE k
Rx Break/Abort IE

Rx idle IE

Exited Hunt IE

Ax FIFO Control and Status
{FilInterrupt/DMA Level)

Figure 38. Receive Interrupt Control Register

Address: 10100
[rJorJore]ore]or[oro] oo [ 58 | o7] 06 [ 55 [ 5% [ 55 [ 02 [ o [0 , @
I— RSYN <0>

RSYN <1>

ASYN <2>
, ASYN <3>

RSYN <4>

RSYN <5>

R

RSYN <6>
RSYN <7>
RSYN <8>

RSYN <9> +

RSYN <10>
ASYN <11>
RSYN <12>

RSYN <13>

RSYN <14>

RSYN <15>

Figure 39. Receive Sync Register . e
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30E D mm 9984043 0020313

Address: 10101

IESID14ID13|DI2IDH|D10] 09 I De I o7 | D6 l 05 IDA | D3 l D2 I ™ I DOI

| L——' RCL <0>
RCL <1>

RCL <2
RCL <3>

RCL <4>

RCL <5>

RCL <6>

RCL <7>

RCL <8>

RCL <9>

RCL <10>

RCL<11>

RCL <12>

RCL <13>

RCL <14>

Figure 40. Receive Count Limit Register

RCL <15>

7 mMZIL
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LILOG INC

30E D ®W 9984043 0020314 9 EEZIL

1-75-37-07
Address: 10110

k)lSIDMID‘ISIDIZIDHIDWI D9 I D8 I D7 I D6 I D5 LD4 l D3 I D2 | 2] I DOI

=

RCC <0> (R0)
RCC <1> (RO}
RCC <25 (R0}
RCC <35 (RO)

RCC <4> (R0)
RCC <85> (R0)

RCC <6> (RO)

RACC <7> (RO)

RCC <8> (R0)

RCC <g> (RO}

RCC <10> (R0)
RCC <11> (R0)

RCC <12> (RO)

RCC <13> (R0)

RCC <14> (RO)

RCC <15> (RO}

Figure 41. Receive Character Count Register

as

[T

LTS L

LRt e e

M

! .
R




30E D mW 9984043 DUEUBLS 0O MZIL

T-75-37-07 o

Address: 10111

IP15[D14|D13ID12|DH|D1OI Ds I o1} I D7 | D8 I D5 ' D4 l D3 I D2 | 01 ’DOI

I oA
TCO <0>
TCO <> :

TCO <2>

TCO <3>

TCO <4>

TCO <5>

TCO <6>

TCO <7>

TCO <8>

TCO <9>

TCO <10>

TCO <11>

TCO <12~

O

TCO <13>

TCO <14>

TCO <15>

Figure 42. Time Constant 0 Register
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ZIL06 INC J0E D W 9984043 002031b 2 EMZIL

T-75-37-07 e;,
Address: 1x000 -

[orToror]orelor[ore] oo [ 5 [or [0 [0 | s o2 [ o2 [ o1 [ 0]
- - ~
I—- TXDAT <0> (WO0) x :

TxDAT <1> (W0)

TXDAT <2> (W0)
TXDAT <3> (W0)
TDAT <4> (W0)
TXDAT <5> (W0)

B B

TXDAT <65 (W0) .
TXDAT <7> (W0)

TxDAT <8> (W0)

TXDAT <> (W0)

TxDAT <10> (W0)

TxDAT <11> (W0)

TxDAT <12> (W0)
TxDAT <13> (W0)
TXDAT <14> (W0)
TxDAT <15> (W0)

Figure 43. Transmit Data Register
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LZILOG INC

e e e aatatare Fa i s

30E D W 9984043 0020317 4 mEZIL
- - —
T-75-37-07
Address: 11001 -
lD15|Dl4|D13[D12|D11ID10[DQlDBID7IDSID5'D-4I[)3I02|D1IDOI
0 0 Disable Immediately
0 1  Disable After Transmission Tx
1 0 Disable Without Auto-Enables Enable
1 1 Disable With Auto-Enables
0 0 0 8Bis
0 0 1 1s8it
¢ 1 0 2Bis
0 1 1 3Bits Tx Character
i 0 0 4Bis Length
1t 0 1t 65Bis
1 1 0 &8s
1 1 1 78is
Tx Parity Enable
0 0 Even
0 t odd Tx Parity
1 0 Space Sense
1 1 Mark
Tx CRC on EOF/EOM
Tx CRC Enable
Tx CRC Preset Value
0 0 CRc-cenT
0 1 CRC-18 Tx CRC
1 0 CRC32 Tal
1 1 Reserved Polymom
0 0 0 NR2
0 0 1 NRzB
0 1 0 NRZI-Mark
0 t 1 NRZI-Space Tx Data
1 0 0 Biphase-Mark Encoding
1 0 1 Biphase-Space
1 1 0 Biphase-Level
1 1 1 Diff. Blphase-Level
Figure 44. Transmit Mode Register
41
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LILOG INC JO0E D WE 9984043 0020318 L EEZIL
T-75_37_07
Address: 11010 -
IﬁIDHlDHID]ZIDﬂlDWIDQIDGID7IDGIDSlDdIDGIDZID‘IIDOI
|—— Tx Buifer Emply
Tx Undemun
All Sent (R0)
Tx CRC Sent
Tx EOF/EOT Sent
Tx Abort Sent
Tx idle Sent
Tx P ble Sent
0 0 0 SYNC/FlagMNormal
0 0 1 Alternaling1and 0
0 1 0 AllZeros
0 1 1 AlOnes Tx idle Line
1 0 0 Reserved Condilion
1 0 1 Altemating Mark and Space
1 1 0 Space
1 1 1 Mak
Resarved
0 0 0 0 NultCommand \
0 0 0 1{ Reserved
0 0 1 0 PresetCRC
0 0 1 1 Reserved
0 1 0 0 Salect Timeslot Assignment
0 1 0 1 Selact FIFO Stalus
0 1 1 0 Salact Interrupt Lovel
0 1 1 1 Select Request Level
1 0 0 0 SendFrame/Message
1 0 0 1 SendAbort
1 0 1 0 Reseved
1 0 1 1 Reserved
1t 1 0 0 ResetDLE Inhibit
1 1 0 1 SetDLE Inhibit
1 1 1 0 Reset EOFFEOM
1 1 1 1 SetEOFEOM
Figure 45. Transmit Command/Status Register
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ZILOG INC

SN S ——

30E D - MW 9984043 0020319 8 EEZIL

il

Address: 11011

[D15|014I013|012|D11IT)10! 09 I D8 | D7 l >3] | 05 l D4 [Dﬁ I D2 lD1 | DOI

T-75-37-07

I I—— TC1R Read Counl/TC
Tx Overrun IE

Wait for Send Command
Tx CRC Sent IE

Tx EOF/EQT Sent [E

Tx Abort Sent [E

Tx Idle Sent IE

Tx Proamble Sent [E

Tx FIFO Control and Status
(Filinterrupt/DMA Level)

Figure 46. Transmit Interrupt Control Register

Address: 11100

IDiSID14|DlS|D12lD11lDiOI Dg l D8 I o7 | Dé | D5 I D4 ' D3 l D2 l Dt IDO

| l——' TSYN <0>
TSYN <1>

TSYN <2>
TSYN <3>

TSYN <4>

TSYN <5>

TSYN <6>

TSYN <7>

TSYN <8>

TSYN <%

TSYN <10>

TSYN<{1>

TSYN <12

TSYN <13>

TSYN <14>

Figure 47. Transmit Sync Register

TSYN <16>
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LILOG INC

PO R, in m P e

J0E D WE 5984043 0020320 4 EMZIL

7475_-37-07

Addrass: 11104

IE15|D14|D13|D!2[D11|D10I DQI D8 l D7 IDG l D5 I D4 | D3 l D2 I D1 IDOI

| I—- TCL <0>
TCL <1>

TCL <2>

TCL <3>

TCL <4>

TCL <5>

TCL <6>

TCL <7>

TCL <8>

TCL <9>

TCL <10>

TCL <11>
+TCL <12>

TCL <13>

TCL <14>

TCL <15>

Figure 48. Transmit Count Limit Register
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LZILOG INC

(RS s n s e e,

o

Address: 11110

lD15|D14|D13ID12|D11|D10| b9 l D8 I D7 | D& l 05 l D4 l 03 I D2 I [ l DOI

| =

Figure 49. Transmit Character Count Register

1-75-37-07

TCC <0> (RO)
TCC <1> (R0}
TCC <2> (RO)
TCGC <3> (RO}
TCC <4l> (RO}
TCC <5 (R0)
TCC <6> (RO}
TCC <7> (RO)

TCG <85> (R0)
TCC <9> (RO)

TCC <10> (R0}

“TCe <> (Ro)

TCC <12> {R0)
TCC <13> (Ro)
TCC <14> (R0)
TCC <15> (R0}

30E D MW 9984043 0020321 b EMZIL
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ZILOG INC 30E D WM 9984043 0020322 &6 WMZIL

T-75-37-07 e
Address: 11111 - - - 3

knslnu'mslmzlonlmo' Do | 08 I o7 | D6 I D5 | D4 [ D3 | D2 I ot I DOI

I I'—— TC1 <0>
TC1 <1>

TCt <2»
TC1 <3>

o ety ey

TC1 <4>
TC1 <5>

TC1 <6>

TC1 <7>

TC1 <8>

TC1 <9>

TC1 <10

TC1 <11>
TC1 <12> %
TC1 <13> .

TC1 <14>

TC1 <15>

Figure 50. Time Constant 1 Register

Sgta,

46

pre - R e ey nea v me o arsem s s o T TRCTETTE




ZILOG INC

30E D W 9984043 DDVBDEIEB T MmzIL

|D15|n14|013|012|m1lmol D3 | Delmloe I DSlDd l D3 | Dzlm | ool

| L e

RAx Overrun

Parity Error
CRC Ermor

Rx CV/EOT/EOF
0

0

0

Short Frame/CV Polarity

Residue Code 0

Resldue Code 1

Resldue Code 2
o

0

First Byte In Emor

Second Byte in Eror
* Reler to Figure 22 (Channel Conlrol Reglster)

Blts 6-7 for Accass Method

Figure 51. Receive Status Block Register

T-75-37-07
Addrass: None * -
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ZILOG6 INC 30E D

B 9984043 0020324 1 EEZIL

7-75-37-07 % -
Address: None * - T . -

Iysloulmslmzlonlmol Do | b8 [m]ne | D5 I D4 | Ds[nz I D1 lDOI

T ' P
Reserved Z -
i
0 0 0 8Bis I3
0 0 1 1Bt :
0 1 0 2B8is :
0 1 1 3Bits HDLG Tx Last ¥
1 0 0 4B8is Character Length =
1 0 1 65Bis -
1 1 0 6Bis
i 1 1 7B8Bis
Reserved
Tx Submode 0
Tx Submede 1
Tx Subntode 2
Tx Submode 3
* Refer to Figure 22 (Channel Control Register)
Bits15-14 for Access Method @
Figure 52. Transmit Status Block Register
Address: None
|315ID14ID13ID|2|D11ID10| D9 l D3 I o7 I Dé I D5 I 04 I D3 I D2 I ] I Do I
L— Shift Right Addresses j
Double-Pulse INTAGK M
16-Blt Bus 2
o* 5
!
Reserved 7 s
3-State All Pins
Separate Address for 8-Bit Bus
* Mustbe programmed as zero.
Figure 53. Bus Configuration Register
48
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3J0E ) ®® 9984043 0020325 3 EWZIL

USC TIMING

The USC interface timing is similar to that found on a static
RAM, except that it is much more flexible. Up to eight
separate timing strobe signals may be present on the
interface: /DS, /RD, /WR, /PITACK, /RXACKA, /RXACKB,
[TxACKA and /TxACKB. Only one of these timing strobes
may be active at any time. Should the external logic acti-

T-75-37-07  ~

vate more than one of these strobes at the same time the
USC will enter a pre-reset state that is only exited by a
hardware reset. Do not allow overlap of timing strobes. The
timing diagrams, beginning on the next page, illustrate the
different bus transactions possible, with the necessary
setup, hold and delay times.

ABSOLUTE MAXIMUM RATINGS

Voltages on all pins with respect

MO VSS ..t -03Vto+7.0V
Voltages on all inputs with respect

LOVSS (i -0.3Vto V., +0.3V
Operating Ambient

Temperature .......cceevvveeenvennne See Ordering Information
Storage Temperature. ............ccoeereneann.. -65°C to +150°C

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice.-This is a stress rating only; operation of the device at
any condition above those indicated in the operational
sections of these specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods
may affect device reliability.

STANDARD TEST CONDITIONS

The DC Characteristics and Capacitance section below
apply for the following standard test conditions, unless
otherwise noted. All voltages are referenced to GND.
Positive current flows into the referenced pin. Standard
conditions are as follows:

+45V<V . <+55V
GND =0V
T, as specilied in Ordering Information

1.73K

From Output O
Under Test

250 vA

]

Figure 54. Standard Test Load

CAPACITANCE
Symbol Parameter Min Max Unit Condition
Cn Input Capacitance 10 pf Unmeasured Pins
Cour Qutput Capacitance 15 pf Returned to Ground
Cwo Bidirectional Capacitance 20 pf

f= 1MHz, over specified temperature range.
Unmeasured pins returned to ground.

MISCELLANEQUS Transistor Count - 174,000

49
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ZILOG INC
DC CHARACTERISTICS
Z16C30
Symbol Parameter Min Typ Unit
Vi Input High Voltage 2.2 Vv
Ve Input Low Voltage -0.3 \'
Vous Output High Voltage 2.4 \
Vo Output High Voltage V0.8 v
" Output Low Voitage \Y
Iy Input Leakage pA
loe Output Leakage HA
loet VecSupply Current 7 mA
Veo= 5V £ 10% unless otherwise specified, over spacified temperature range.

AC CHARACTERISTICS
Z16C30
No  Symbol Parameter
1 Teye Bus Cycle Time
2 TWASI /AS Low Width
3 TwASh /AS High Width
4 TwDSI /DS Low Width
5 TwDSh /DS High Width
6 TdAS(DS) /AST to /DSL Delay Time
7 TADS(AS) /DST to /ASL Delay Time
8 TdDS(DRa) /DS to Data Active Delay
9 TdDS(DRv) /DS! to Data Valid Delay

10 TdDS(DRn)

/DST to Data Not Valid Delay

11 TdDS(DRz)
12 TsCS(AS)
13 ThCS(AS)
14 TsADD(AS)
15 ThADD(AS)

/DST to Data Float Delay

/CS to /AST Setup Time

/CS to /AST Hold Time

Direct Address to /AST Setup Time
Direct Address to /AST Hold Time

16 TsSIA(AS)
17 ThSIA(AS)
18 TsAD(AS)
19 ThAD(AS)
20  TsRW(DS)

/SITACK 10 /AST Setup Time
/SITACK to /AST Hold Time
Address to /AST Setup Time
Address to /AST Hold Time
R/W to /DS{ Setup Time

21 ThRW(DS)

22 TsDSHRRQ)
23 TdDSr(RRQ)

24 TsDW(DS)
25  ThDW(DS)

R//W to /DS Hold Time

/DS to [RXREQ Inactive Delay
/DST to /RXREQ Active Delay
Write Data to /DST Setup Time
Write Data to /DST Hold Time

50

0.4 <V < +24V
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ZILOG INC

30E D mm ‘i‘!&r'-!UHB UUED-BB?-? BZIL

AC CHARACTERISTICS (Continued)

T-75-37-07

Z16C30
10 MHz

No  Symbol Parameter Min Max Note
26  TADSKTRQ) {DS{ to [TXREQ Inactive Delay 60 [5}
27  TdDSK(TRQ) /DST to /TXREQ Active Delay 0
28  TwRDI /RD Low Width 70
29  TwRDh /RD High Width 60
30  TdAS(RD) /AST to /RDY Delay Time 5
31 TdRD(AS) /RDT to /AS) Delay Time 5
32  TdRD(DRa) /RD! to Data Active Delay 0
33  TdRD(DRv) {RDY to Data Valid Delay 85
34  TdRD(DRn) /RDT to Data Non Valid Delay 0
35  TdRD(DRz) /RDT to Data Float Delay 20
36 TdRDKRRQ) /RDJ to RXREQ Inactive Delay 60 [4]
37  TdRDr(RRQ) /RDT to /RXREQ Active Delay 0
38  TwWRI /R Low Width 70
39  TwWRh /WR High Width 60
40  TdAS(WR) /AST to WRL Delay Time 5
41 TdWR(AS) MWRT to /ASL Delay Time 5
42 TsDW(WR) Write Data to /WRT Setup Time 30
43  ThDW(WR) Write Data to /WRT Hold Time 0
44  TAWRI(TRQ) /WRI to /TXREQ Inactive Delay 60 (5]
45  TdWRr(TRQ) /WRT to /TXREQ Active Delay 0
46  TsCS(DS) /CS 1o /DS! Setup Time 0 4]
47  ThCS(DS) /CS to /DS Hold Time 25 [2]
48 TsADD(DS) Direct Address to /DS{ Setup Time 5 1.2}
49  ThADD(DS) Direct Address to /DS{. Hold Time 25 (1.2
50  TsSIA(DS) /SITACK to /DS! Setup Time 5 21
51 ThSIA(DS) /SITACK to /DSJ Hold Time 25 (21
52  TsCS(RD) /CS to /RD{ Setup Time o] 2]
53  ThCS(RD) /CS to /RDI Hold Time 25 ]
54 TsADD(RD) Direct Address to /RDJ Setup Time 5 [1.2]
55  ThADD(RD) Direct Address to /RDJ Hold Time 25 [1,2]
56  TsSIA(RD) /SITACK to /RDJ Setup Time 5 (2]
57  ThSIA(RD) JSITACK to /RD{ Hold Time 25 [2]
58  TsCS(WR) /CS to /WR{ Setup Time 0 {2]
59  ThCS(WR) /CS to /WRY Hold Time 25 2]
60  TsADD(WR) Direct Adress to WRJ Setup Time 5 ) [1.2)
61 ThADD(WR) Direct Address to /WR{ Hold Time 25 [1.2]
62  TsSIA(WR) /SITACK to /WR{ Setup Time 5 12]
63  ThSIA(WR) /SITACK to /WRJ Hold Time 25 [2]
64  TwRAKI /RXACK Low Width 70
65  TwRAKh /RxACK High Width 60
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: T-75-37-07
AC CHARACTERISTICS (Continued)
Z16C30 '
10 MHz
No  Symbol Parameter Min Max Note
66  TdRAK(DRa) /RXACKJ to Data Active Dalay 0
67 TdRAK(DRv) /RxACK{ to Data Valid Delay 85
68  TJRAK(DRn)  /RxACKT to Data Not Valid Delay 0
69  TdRAK(DRz) /RxACKT to Data Float Delay 20
70 TdRAKI(RRQ)  /RXACK! to /RXREQ Inactive Delay 60 [4]
71 TdRAKI(RRQ) /RxACKT to /RXREQ Active Delay 0
72 TwTAKI JTXACK Low Width 70
73 TwTAKh [TXACK High Width 60
74 TsDW(TAK) Write Data to /TXxACKT Setup Time 30
75  ThDW(TAK) Write Data to /TXxACKT Hold Time 0
76 TdTAKKTRQ)  /TxACKJ{ to /TXREQ inactive Delay 60 [5]
77 TATAKK{TRQ)  /TxACKT to /TXREQ Active Delay 0
78  TdDSKRDY) /DS! (Intack) to /READYY Delay 200
79  TdRDY(DRv) /READYJ to Data Valid Delay 40
80  TdDSr{RDY) /DST to /READYT Delay 40
81 TsIEIDSI) IE! to /DS (Intack) Setup Time 60
82  ThIEDSH 1€l to /DST (Intack) Hold Time 0
83  TdIEI(IEO) IEl to IEQ Delay 60
84  TJAS(IEQ) /AST(Intack) to IEO Delay 60
85 TADSKINT) /DS (Intack) to /INT Inactive Delay 200
86  TdDSI(WH) /DS (Intack) to WAITS Delay 40
87  TdDSKWr) /DS (Intack) to WAITT Delay 200
88  TdW(DRv) /WAITT to Data Valid Delay 40
89  TdRDK(RDY) /RD{ (Intack) to /READY{ Delay 200
90  TdRDr(RDY) /RDT to /READYT Delay 40
91 TsIEI(RDI) IEl to /RDI (intack) Setup Time 60
92  ThIERDH IEl to /RDT (intack) Hold Time 0
93 TARDI(INT) /RD (Intack) to /INT Inactive Delay 200
94  TdRDI(WF) /RD! (intack) to WAITY Delay 40
95  TdRDI(Wr) /RDY (Intack) to /WAITT Delay 200
96  TwPIAl /PITACK Low Width 70
97  TwPlAh [PITACK High Width 60
98  TdAS(PIA) /AST to /PITACKI Delay Time 5
99  TdPIA(AS) /PITACKT to /AS) Delay Time 5
100 TdPIA(DRa) [PITACKJ to Data Active Delay 0
101 TdPIA(DRn) [PITACKT to Data Not Valid Delay 0
102  TdPIA(DRz) /PITACKT to Data Float Delay 20
103 TSIEI(PIA) 1El to PITACK Setup Time 60
104 ThiEI(PIA) IEl to /PITACKT Hold Time 0
105 TdPIA(IEQ) /PITACK{ to IEQ Delay 60
52 ‘
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AC CHARACTERISTICS (Continued) T-75-37-07 :
Z16C30
10 MHz . o
No  Symbal Parameter Min Max Note P
£
106 TdPIA(INT) /PITACKJ{ to /INT Inactive Delay 200 i
© 107 TdPIAKRDY) /PITACK{ to /READYY Delay 200 :
108 TdPIAf(RDY)  /PITACK?T to /READYT Delay 40 :
109  TdPIA(WF) [PITACKY to /WAITL Delay 40
110 TdPIA(Wr) [PITACKY to /WAITT Delay 200
111 TASIA(INT) /SITACK! to IEC Inactive Delay 200 [2]
112 TwSTBh /Strabe High Width 60 {3]
113 TwRES! [Reset Low Width 170
114 TwRESh /Reset High Width 60
115 Tdres(STB) /ResetT to /Strobe 60 - [3)
116  TdDSK(RDY) /0S4 to /READYL Delay 50
117 TdWRI(RDY) /WR{ to /READY! Delay 50
118 TdWRr(RDY)  /WRT to /READYT Delay 40
119 TJRDKRDY) /RD{ to /READYJ Delay ' 50
120 TdRAK{(RDY)  /RxACKJ to /READYL Delay : 50
121 TdRAKr(RDY)  /RxACKT to /READYT Delay 40
122 TATAKKRDY)  /TXACK{ to /READY! Delay 50
123 TdTAKr(RDY)  /TxACKT to /READYT Delay 40

O

Notes:

[1] Direct address is any of Af/B, D//C or AD15-AD8 used as an address bus.
[2] The parameter applies only when /AS is not presant.

[3] Strobe is any of /DS, /RD, WR, /PITACK, /RxACK or [TXACK.

[4] Parameter applies only if read empties the receive FIFO.

[5] Paramater applies only if write fills the transmit FIFO.
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TIMING DIAGRAMS

T~75-37-07

/RESET \'I

®

/ST

Figure 55. Reset Timing
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Figure 56. Bus Cycle Timing
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' T-75-37-07
/AXACK
AD15-ADO
/MxREQ

MWAIT/RDY
(Wait)

MWAIT/IRDY
(Ready)
ﬂi—.—‘ ® <—O-{]

Figure 57. DMA Read Cycle
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T-75-37-07 - ]
TXACK \L . 72 ‘ e
- - -
AD16-ADO >$ ll
|
——
TXREQ /‘ r
) =
/WAIT{/VF;Ei; /
Moy j( {I
Figure 58. DMA Write Cycle
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T-75-37-07

cs

e

A/B, D/IC j

/SITACK 7
@

e

>
3
y
A
A

T
=
?
il
b

L@
R A1 N
/DS

o

AD15-ADO j
O,

/RXAEQ /
WAIT//RDY
(Wait)

{2 }j
"/ j j‘ )
®)

Figure 59. Multiplexed /DS Read Cycle
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ICS

T-76-37-07 = " I

A/B, DIIC ﬂ

/SITACK /

RIW \

/DS S

/|

®

AD15-ADO it‘. Jif
(9 | O

At

ITxREQ

\_/

<
, o
N

(@)—|

/WAIT/RDY
(Wait)

WAIT/RDY
(Ready)

Figure 60. Multiplexed /DS Write Cycle
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AIB, DIIC

/SITACK

/RD

AD15-ADO

/RxREQ

/WAIT/RDY
(Wait)

MAIT//RDY
(Ready)

INC
T-75-37-07
7( )\
@dar| |+—®
Z(
o~ @
!X(
jo @j A
® @H
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/L
-+®

_/
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Figure 61. Muiltiplexed /RD Read Cycle
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T-75-37-07

ICS

A/B, D/IC

/SITACK

—/

i

30E D MW 9984043 002033b & EBEZIL

®-
IAS Z 3\_/_
@t
- ) -
f U
MR Z‘
N y
~— @ - | @- |
AD15-ADO
0—’>2- CE' -}5
MxREQ /‘ 3\
~—-@® ®—
MWAIT/RDY
(Walt)
MWAIT/RDY /
(Ready)
Figure 62. Muitiplexed /WR Write Cycle
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’ T-75-37-07

/CS .

&
@ I
AIB, DIC j E
O ®
7 Y
/SITACK /] \
@t 51
4 Y
RIW / N
@tr| [~-® | |
_— :
/DS &( ; ZL !\_ .
{4) ,
= O— -
/
AD15-AD0 >§ :
N i
= —© ;s
/RXREQ /‘ X .
WAIT/RDY .
(Walt) / g
s
WAITIRDY 7 jﬁ =
(Ready) \F {
-t {19 T @—"’ @

Figure 63. Non-Multiplexed /DS Read Cycle
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T-75-37-07
"
AB, DIIG @_j@
@
/SITACK - 3

A
Y

<

(>
0 -
AD15-ADO % }( )
@)
/TXxREQ / -

/WAIT/RDY
(Wal) /

MAIT/RDY /
(Ready)
*Q—El

Figure 64. Non-Muitiplexed /DS Write Cycle
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/C8S

AJB, DIIC

ISITACK

/RD

AD15-ADO

/RxREQ

/WAIT/RDY
(Wa)

MWAIT/RDY
(Ready)

C;%Ek> <~EE£:) - T~75-37-07
DI
— N
el [~et-@
N A N
- S| h——.
x>y
L ~@—)]\*
_/
~ <—4mr\j: ® <—a}:jr——___—_—_

Figure 65. Non-Multiplexed /RD Read Cycle
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ics j E 1-75-37-07
i
) ®) % .
AIB, DIC Ef g
Sl

ISITACK 7
@

4
[\
Y

MR :

\ 7 \ |

> ® - ;

- 0 — 5

AD15-ADO >jt- E$
/TxREQ /‘ ,
l.M— @

MWAIT/RDY
(Wait) / 1
MWAIT/RDY / : v—._jl_— .
(Ready) ;
@

;.

Figure 66. Non-Multiplexed /WR Write Cycle
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/AS Z

T-75-37-07

/SITACK

/DS

AD15-ADO

MWAIT/RDY
{Wait)

MWAIT/IRDY
(Ready)

E0 - ﬁ

/NT

Figure 67. Muiltiplexed /DS Interrupt Acknowledged Cycle
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IAS

vt g o AR o 2

AD15-ADO

O

WAIT/RDY
(Wait)

A
(@)—>
- ,
s 7 \ j‘
@ ®
| }( :
®
IEO ﬁ \(
at— @ 1!'

ANT /

~—®

N

Figure 68. Multiplexed /RD interrupt Acknowledge Cycle
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e
o : .

IAS Z

/PITACK \ Z '\
@

AD15-ADO

MWAIT//RDY
(Wait)

0

MWAIT//RDY
(Ready)

g IEl

IEO

ANT

Figure 69. Multiplexed Pulsed Interrupt Acknowledge Cycle
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T-75-37-07 -

ISITACK \_ /
5 2

P —— : ~
/DS \c 72 N\ *
- G- o e — ?
—\r
AD15-ADO ? Xl
. ,
@ i ®_’|
S ,
/wmrm% 7 |
® ' "
7 \ j‘
@)
iEl >§: j b % ,
IEO 2{' \k )
~@~

ANT /

<-ol® )

Figure 70. Non-MUX /DS Interrupt Acknowledge Cycle
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T-75-37-07 = _
' ISITACK 1 ; / : o
: - @ - . . T
A AR
/AD SL 72 N\
e

AD15-ADO
&)
@
MWAIT/RDY
{Wait)
®)

L \ j‘
©)
g »
i @ 3‘<

D0 —

/INT / 7
() ,‘}

Figure 71. Non-MUX Puised Interrupt Acknowledge Cycle
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T-75-37-07 e
N ]
PITACK &( |
AD15-ADO '
P~ i
A\ N
@1
/MWAIT/RDY \I;
(Ready)
[[] Xl (]
.} -
IEO { \t e
}LQ )
/INT /r
9
e,
MWAIT/RDY :
(Walt) :
@ ®
Figure 72. Non-MUX /RD Interrupt Acknowledge Cycle . s
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T-75-37-07

IAS Z‘ . Z‘ )t /
@—l-\]. ® ®
ey l @ ™
—© @
ERSS A 'z ) 7 I\
©) 4—@ > [ E—>]
AD15-AD0 11 % X Q‘ }—
N
2 «—T‘ Qj ~-—T’ @ l®
- @ e
MWAIT/RDY -
(Ready) j /
@+1=®
MA”I(/VF\;aD}lY) A
' ®
®
IEL

g
s
® 2

)

{EO (] \(
Z{Lo ®

/INT

£06)
i

Figure 73. Multiplexed Double-Pulse Intack Cycle
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[PITACK
(2-Puise)

AD15-AD0O

MWAITIRDY
(Ready)

/WAIT//RDY
(Walt)

IE}

IEO

/INT

J0E D EW 9984043 0020348 4 EMZIL

1-75-37-07
N\ /|

~ 7
Femy Femy
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A
M
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/|
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® e
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Figure 74. Non-Multiplexed Double-Pulse Intack Cycle
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/RxC, ITxC
Receive

RxD

/DCD as
SYNC
External

/TxC, MAxC
Transmit

TxD

l TxC

ICTS,
/DCD

/DCD as
SYNC
Input

7-75'-_37-'07 o

Figure 75. Z16C30 General Timing
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IRxC, /TxC
Recelve

/RxREQ
Request

/RxC as
Recelver

Output

/INT

/RxC, /TxC
Transmit

/TxREQ

/TxC as
Transmitter

Output

ANT

MxC, IRxC,
/CTS, /DCD,
/TXREQ,
/RxREQ

/INT

T-75-37-07 e

- )
- ()

ot
¥

Figure 76. Z16C30 System Timing

74

g b o




ZILOG INC

30E D W 9984043 DO20351 4 EEZIL

T~75-37-07 .
e AC CHARACTERISTICS
Z16C30 General Timing :
 10MHz" i -~
No  Symbol Parameter Min Max  Notes §
1 TsRxD(RxCr) RxD to /RxCT Setup Time (x1 Mode) 0 [1} l
2 ThRxD(RxCr) RxD to /RxCT Hold Time (x1 Mode) 40 {11 %
3 TsRxd(RxCf) AxD to /RxC{ Setup Time (x1 Mode) 0 [1.4] B
4 ThRxD(RxCf) RxD to /AxCL Hold Time (x1 Mode) 410 [1.4] 3
5 TsSy(RxC) /DCD as /SYNC to RxCT Setup Time 0 [1
6 ThSy(RxC) /DCD as /SYNC to /RxCT Hold Time (x1 Mode) 40 (1]
7 TdTXCHTxD) /TXC! to TxD Delay 50 (2]
8 TdTxCr(TxD) [TCT to TxD Delay 50 [2.4]
9 TwRxCh /RxC High Width 40
10 TwRxClt {RxC Low Width 410
1 TcRxC [RxC Cycle Time 100
12 TwTxCh [TxC High Width 40
13 TwTxCl [TxC Low Width 410
14 TcTxC [TxC Cycle Time 100
15 . TwEXT /DCD or /CTS Pulse Width 70
16 TWSY /DCD as /SYNC Input Pulse Width 70 :
AC CHARACTERISTICS
Z16C30 System Timing '
10 MHz
No Symbol Parameter Min Max Notes
1 TdRxC(REQ) /RxCT to /RXREQ Valid Delay 100 [2]
2 TdRxC(RxC) TxCT to /RxC as Receiver Output Valid Delay 100 2
3 TARxC(INT) /BxCT to /INT Valid Delay 100 2] d
4 TdTXC(REQ) TxCL to /TXREQ Valid Detay 100 [3]
5 TdTxC(TxC) /RxC{ to /TxC as transmitter Output Valid Delay 100 f;
6 TATXC(INT) [TxC! to /INT Valid Delay 100 [3] :
7 TAEXT(INT) /CTS, /DCD, /TXREQ, /RXREQ transition -
to /INT Valid Delay 100
Notes:
[1] /AxC Is /RxC or [TxC, whichever Is supplying the receive clock.
[2] /TxC Is [TxC or fRxC, whichever Is supplying the transmit clock.
{3] /TxC is /TXC or /RxC, whichever Is supplying the transmit clock.
[4] Parameter applies only to FM encoding/decoding.
75
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MIL-STD-883 MILITARY PROCESSED PRODUCT

| Mil-Std-883 establishes uniform methods and proce-
dures for testing microelectronic devices to insure the
electrical. mechanical, and environmental integrity and
reliability that is required for military applications.

@ Mil-Std-883 Class B is the industry standard product
assurance level for military ground and aircraft

1-75-37-07

= The total reliability of a system depends upon tests that
are designed to stress specific quality and reliability
concerns that affect microelectronic products.

®m The following tables detail the 100% screening and elec-
trical tests, sample electrical tests, and Qualification/
Quality Conformance testing required. )

application.
Zilog Military Product Fiow
wa IOplic:l Pc_a-saal Environmental Screening
aler Scribe and nspection isual Seal and
Fabrication Broak (MIL-STD-883>| Assembly sty c1p.083 [ otip. |1 m Temperature Cycle
Method 2010) Method 2010) R Centrifuge
GMB GME
Parts Parts
Electrical
Tests
¥ Final
Burn-In Electrical
MIL-STD-883 Tests
Method 1015
Final Electrical |
Tesls
3 Temps Fine Leak
[ 2 Gross Leak
Fine Leak
Gross Leak
]
Group A QA
Sample Sanple
Electrical Electrical
L[]
Quality
Conformance i
Insp. (QCY)
External
I_-L_ Visual
External Visual
(MIL-STD-883
Method 2009
GMB GME
Parts Parts
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2. Inprocess of fully imptementing of Condition D Burn-n Circuits. Contact factory for copy of specific butnin circuit available.
3

. Performed periodically as required by Mil-Std-883, patagraph 1.2.1 b{17).

ZILOG INC o , )
T~75-37~07
Table | o T
MIL-STD-883 Class B Screening Requirements
Method 5004
Mil-Std-883 : : :
Test Method Test Condition Requirement -
Internal Visual 2010 Condition B 100%
Temperature Cycle 1010 Condition C -100%
Constant Acceleration (Centrifuge) 2001 Condition E or DINate 1), v, Axis Only 100%.
Initial Electrical Tests Zilog Military Electrical Specification 100%
Static/DC Te = +25°C -
Burn-in 1015 Condition DINote2), 160 hours, “100%
Ta = +125°C .
Interim Electrical Tests Zilog Military Electrical Specification "~ 100%
Static/DC Te = +25°C
PDA Calculation PDA = 5% L _ 100%
Final Electrical Tests Zilog Military Electrical Specification 100%
Static/DC Tg = +125°C, —~55°C
Functional, Switching/AC Tc = +25°C
Fine Leak 1014 Condition B - 100%
Gross Leak 1014 Condition C "~ 100%
Quality Conformance Inspection (QCI) i )
Group A Each Inspection Lot 5005 (See Table Iy Sample
Group B Every Week ) 5005 (See Table ) - Sample
Group C Periodically (Note 3) 5005 (See Table V) . Sample
Group D Periodically (Note 3) 5005 (See Table V) _ Sample
External Visual 2009 100%
QA—Ship - 100%
NOTES: ] - .
1. Applies to larger packages which have an inner seal or cavity perimeter of two inches or more in total length or have a package
mass of 25 grams. o
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ZILOG INC
T-75-37-07
Table Il Group A
Sample Electrical Tests
MIL-STD-883 Method 5005
LYPD

Subgroup Tests Temperature (T¢) Max Accept=2
Subgroup 1 Static/DC +25°C 2
Subgroup 2 Static/DC +125°C 3
Subgroup 3 Static/DC -55°C 5
Subgroup 7 Functional +25°C 2
Subgroup 8 Functional -55°Cand +125°C 5
Subgroup 9 Switching/AC +25°C 2
Subgroup 10 Switching/AC +125°C 3
Subgroup 11 Switching/AC -55°C 5
NOTES:

* The specific parameters to be included for tests in each subgroup shall be as specified in the applicable detail electricat specification, Where no
parameters have been identified in a particular subgroup or test within a subgroup. no Group A testing is required for that subgroup or tesl.

* A single sample may be used for all subgroup testing. Where required size exceeds the lot size, 100% inspection shall be allowed.

¢ Group A testing by subgroup or wathin subgroups may be performed in any sequence unless otherwise specified.

o
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(3 1-75-37-07
& Table Il Group B — _
. Sample Test Performed Every Week to
Test Construction and Insure Integrity of Assembly Process. -
MIL-STD-883 Method 5005 L
Mil-Std-883 Quantity or i
Subgroup Method Test Condition LTPD/Max Accept :
Subgroup 1
Physical Dimensions 2016 2/0
Subgroup 2 . :
Resistance to Solvents 2015 4/0
Subgroup 3
Solderability 2003 Solder Temperature 15(Note 1)
+245°C + 5°C
Subgroup 4
Internal Visual and Mechanical 2014 1/0
Subgroup 5
- Bond Strength 2011 c 15(Note 2)
Subgroup §/Note 3)
Internal Water Vapor Content 1018 1000 ppm. 3/0 or 51
maximum at + 100°C
Subgroup 7(Note 4)
e Seal 1014 ’ 5
% 7a) Fine Leak 7a) B
7b) Gross Leak 7b) C
Subgroup 8(Note 5)
Electrostatic Discharge Sensitivity 3015 Zilog Military Electrical
Specification
Static/DC Te = +25°C :
A = 20-2000V :
B = >2000v 15/0 P
Zilog Military Electrical i
Specification 3
Static/OC T = +25°C {
NOTES v
1. Number of leads inspected selected from a minimum of 3 devices.
2. Number of bond pulls selected from a minimum of 4 devices.
3 Test applicable only if the package contains a dessicant.
4. Test not required if either 100% or sample seal test1s performed between final electrical tests and external visual during Class B screening.
5. Test required for initiat qualification and product redesign.
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Table IV Group C a
Sample Test Performed Periodically to Verify Integrity of the Die.
MIL-STD-883 Method 5005 N
Mil-Std-883 Quantity or
Subgroup Method Test Condition LTPD/Max Accept i
H .
Subgroup 1 :
Steady State Operating Life 1005 Condition DNete 1), 1000 hours at 5 K
+125°C .
End Point Electrical Tests Zilog Military Electrical Specification
Tec = +25°C, +125°C, —-55°C
NOTE
1. In process of lully implementing Conditron D Burn-In Circuits. Contact factory for copy of specific burn-in circuit avallable.
7
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Table V Group D -
Sample Test Performed Periodically to insure Integrity of the Package.
MIL-STD-883 Method 5005
Mil-Std-883 Quantity or
Subgroup Method Test Condition LTPD/Max Accept
Subgroup 1
Physical Dimensions 2016 15
Subgroup 2
Lead Integrity 2004 Condition B, or D(Note 1) 15
Subgroup 3
Thermal Shock 1011 Condition B minimum,
15 cycles minimum
Temperature Cycling 1010 Condition C, 100 cycles minimum 15
Moisture Resistance 1004
Seal 1014
3a) Fine Leak 3a) Condition B
3b) Gross Leak 3b) ConditionC
Visual Examination 1004 or 1010
End Point Electrical Tests Zilog Military Electrical Specification
Tec = +25°C, +125°C, -55°C
Subgroup 4
Mechanical Shock 2002 Condition B minimum
Vibration Variable Frequency 2007 Condition A minimum
Constant Acceleration (Centrifuge) 2001 Condition E or DNole 2) v, Axis Only 15
Seal 1014 '
4a) Fine Leak 4a) Condition B
4b) Gross Leak 4b) ConditionC
Visual Examination 1010 or 1011
End Point Electrical Tests Zilog Military Electrical Specification
Tc = +25°C, +125°C, -55°C
Subgroup 5
Salt Atmosphere 1009 Condition A minimum
Seal 1014 15
5a) Fine Leak 5a) Condition B
5b) Gross Leak 5b) ConditionC
Visual Examination 1009
Subgroup 6
Internal Water Vapor Content 1018 5,000 ppm. maximum water 3/0 or 5/1
content at +100°C
Subgroup 7(Note 3)
Adhesion of Lead Finish 2025 15Note 4)
Subgroup gNote 5)
Lid Torque 2024 5/0
NOTES:

1. Lead Integrity Condition D for leadless chip carriers.
2. Appliestolarger packages which have an inner seal or cavity
perimeter of two inches or more in total length or have a package

mass of 5 grams.

3. Not applicable to leadless chip carriers.
4. LTPD based on number of leads.
5. Not applicable for solder seal packages.
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.PACKAGE INFORMATION
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ORDERING INFORMATION

T-75-37-07
Z16C30 USC
10 MHz
68-Pin PGA Package
Z16C3010GMB
Z16C3010GME

CODES

PACKAGE
G = PGA Package

TEMPERATURE
M = -55°C to +125°C

ENVIRONMENTAL
E = Hermetic Standard
B = 833 Class B Military Fiow

Example: -
Z16C3010GMB is a 16C30, 10 MHz, 68-Pin PGA, -55°C to +125°C, Processed to Class B, Mil-Std-883C
Z 16C30 10 G M B

I I“ Environmental Flow

~— Temperature
Package

Speed

Product Number
Zilog Prefix
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