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1 Introduction 

1.1 Product Overview 

The C3, Inc. Dual Port Communications Adapter (DPCA) inter­
faces the Perkin-Elmer Multiplexor (MUX) bus with two serial 
ccmmunications interfaces. These interfaces may be used for 
communication with a variety of terminals, serial printers, 
modems, and other equipment. 

Each of the two ports has the following features: 

o Complies with EIA standards RS-232 and RS-423, FED-STD­
l030A, and MIL-STD-188-114 (unbalanced) - Inverted or 
non-inverted data 

o Operates in synchronous, asynchronous, or isochronous 
modes 

o Uses internal or external baud rate clocking 
o Operates in full or half duplex modes 
o 16 software programmable baud rates ranging from 50 to 

19200 baud 
o Data character lengths of 5 to 8 bits with an 

additional parity bit (odd or even) if desired 
o Synchronous operation with 8- or 16-bit 

synchronization, transparent or non-transparent, auto­
matic sync insertion and stripping 

o Asynchronous operation with 1, 1.5, or 2 stop bits; 
parity, overrun, and framing error detection; line 
break detection and generation; and false start bit 
detection 

o Dynamic reconfiguration of operating mode, character 
length, and baud rate 

o Full modem control capability including reverse channel 
(secondary transmit and receive data) and ring detect 

1.2 Product Specifications 

Board size 
Power requirements 

Data transmission format 

Comm output levels 

49-522 ~88 

7 inch Perkin-Elmer format 
+5 voe: 2.0 amp 
+15 -0.4/+l.0 voe: 0.1 amp 
-15 -1.0/+0.4 voe: 0.1 amp 
5-8 data bits, 50-19200 
baud async or sync 
+5.S volts 

1 
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2 Programming Specification 

2.1 Overview 

The DPCA contains two identical serial ports. Each serial 
port may independently operate in half or full duplex mode. 
Two consecutive addresses are used for each port, the first 
even, the second, odd. The even address is used for receive 
transfers while the odd is used for transmit transfers. In 
half duplex operation, receive and transmit both use the 
even address. 

The heart of each serial port (or channel) is a Signetics 
2661C Enhanced Programmable Communications Interface (EPCI) 
integrated circuit. This is a bus-oriented version of a 
Universal Synchronous/Asynchronous Receiver/Transmitter 
(USART) which is designed to operate on a microprocessor 
data bus. The DPCA adapts this device to the Perkin-Elmer 
MUX bus. 

The 2661C's contain several registers used for setting up 
operating modes, determining device status, and for trans­
mitting and receiving data. Perkin-Elmer Output Commands to 
the DPCA select these internal registers, control inter­
rupts, and select general DPCA modes. Data written to a 
DPCA channel (via a Write Data instruction) goes into the 
register of the EPCI specified in the last Output Command to 
that channel. Data read from the DPCA also comes from the 
register last specified. 

Appendix A of this document is the data sheet from Signetics 
which describes in detail the capabilities, operation, and 
techniques for use of the EPCI. 

The following sections of this chapter detail the various 
Perkin-Elmer I/0 operations available on the DPCA. 

2.2 Command Byte 

The DPCA command byte controls interrupts, sets operating 
mode (half/full duplex, read/write), controls communication 
interface signals, and selects which register in the 2661C 
EPCI may be accessed by Read or Write Data instructions. It 
may be issued to the even or odd device address with the 
same results EXCEPT for the setting of transmit/receive 
mode. See the discussion of command bit 15, below for 
details. 

2 49-522 R99 
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The command byte has the following format. 

"8 109 10 11 12 13 I 14 15 
Interrupt Half Reset RCT Register Sel. Trans. 
Control Duplex EPCI A0 I Al Mode 

I 

Bit 08 and 09 - Interrupt Control 
These bits are used together following Perkin-Elmer 
interrupt control convention with bit 15 selecting 
either the transmit or receive side of the port being 
addressed. Their function is defined in Table 2-1, 
below. 

Bit 
08 09 15 

0 0 0 
0 l 0 
1 0 0 
1 l 0 
0 0 1 
0 l 1 
l 0 1 
1 1 1 

Function 
No change to receive interrupts 
Enable receive interrupts 
Disable (queue) receive interrupts 
Disarm receive interrupt 
No change to transmit interrupts 
Enable transmit interrupts 
Disable (queue) transmit interrupts 
Disarm transmit interrupts 

Table 2-1. Interrupt State Command Bits 

Bit 10 - Half Duplex 
When 1, this bit selects the half duplex mode of 
operation. When 0, it selects full duplex operation. 
This bit affects how the transmit or receive sense 
status register is selected (see section 2.3), wheth­
er transmit interrupts occur on the even or odd 
address (see section 2.5), how "clear to send" trans­
mit interrupts are generated (see section 2.5), and 
how the "request to send" output is enabled (see 
discussion of bit 15, below). 

Bit 11 - Reset EPCI 
This bit activates the RESET pin on the 2661C when 1. 
This causes a master reset of the 2661C EPCI for the 
channel being accessed, on both the transmit and 
receive sections of the device. It terminates any 
EPCI activity and clears its internal mode, command, 
and status registers. The EPCI is in its idle mode 
until reinitialized. 

49-522 R99 3 
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Bit 12 - Reverse Channel Transmit (RCT) 
This bit controls the state of the Reverse Channel 
Transmit output pin, pin 14, on the communication · 
connector for the port being addressed. When this 
bit is 1, pin 14 assumes an active (high) state. 
When this bit is 0, pin 14 assumes an inactive (low) 
state. 

Bit 13 and 14 - Register Select 
These bits sel~ct which of the internal registers of 
the 2661C EPCI will be accessed by subsequent read 
and write data commands. Table 2-2, below, describes 
the registers selected by these bits. 

A0 Al Read Data write Data 
0 0 Recv Holding Reg Trans Holding Reg 
0 1 Mode Reg 1 & 2 Mode Reg 1 & 2 
1 0 EPCI Status Reg Synl/Syn2/DLE Reg 
1 1 EPCI Command Reg EPCI Command Reg 

Table 2-2. Register Select Command Bits 

Bit 15 - Transmit Mode 

4 

This bit controls whether this command applies to the 
transmit or receive side of the addressed DPCA chan­
nel. When 1 this bit indicates an affect on the 
transmit side, when 0 to the receive side. It is 
used in conjunction with the interrupt control bits, 
08 and 09, to determine if transmit or receive inter­
rupts are to be affected. When in half duplex mode, 
it puts the channel in either transmit or receive 
mode (affecting transmit or receive status register 
selection and the generation of "clear to send" 
interrupts on the transmit side). 

In either full or half duplex mode, this bit affects 
generation of the "request to send" (RTS) output, pin 
4. RTS is generated by the DPCA if the corresponding 
bit is set in the 2661C EPCI Command Register (refer 
to Appendix A, page 7) and the channel is in transmit 
mode. 

SPECIAL NOTE: In full duplex operation (bit 10 off), 
transmit or receive mode may only be selected from 
the odd (transmit) device address. In full duplex 
mode, bit 15 of the even (receive) address may be 
used for selecting transmit or receive interrupt 
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control but it has no affect on enabling of the "RTS" 
output. 

At system power-up (or system clear), the board is in a 
state that can be emulated by output commands of Clh then 
D0h, that is, interrupts (both transmit and receive) are 
disarmed, the 2661C EPCI is reset,•the board is in full 
duplex and receive modes, RCT is off, and A0,Al is 00 (se­
lecting the 2661C holding registers). 

2.3 Status Byte 

The DPCA has two separate status bytes, one for transmit 
status, one for receive status. In full duplex mode, re­
ceive status is returned when a sense status is issued to 
the even device address while transmit status is returned 
from the odd address. 

In half duplex mode, receive status is returned when the 
last command issued had a 0 in bit 15 (the Transmit Mode 
bit). Transmit status is returned if bit 15 was 1. In half 
duplex mode the same status is returned from either the even 
or odd device address. 

Several of the status bits are extracted from the 2661C 
internal status register by the DPCA logic. The 2661C 
status register is read once by each sense status (or inter­
rupt acknowledge cycle) from the Perkin-Elmer processor. 

The receive status byte has the following format. 

08 
Over 

Run 

09 10 
Parity FE/ 

Error Sync D 

11 
Ring 

12 
Recv 
Busy 

13 
RCR 

14 
-DCD 

15 . 
-DSR 

Bit 08 - Overrun 
This bit, when 1, indicates that the previous charac­
ter received into the receive holding register of the 
2661C was not read by the processor at the time a new 
character was received into it. This bit is cleared 
when the Reset command bit is issued via an output 
command, when the 2661C receiver is disabled, or when 
a reset error command is written to the 2661C command 
register. This bit is extracted from the 2661C 
internal status register. 

Bit 09 - Parity Error 
This bit, when set, indicates a received parity 
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error. It is cleared when the next character is 
loaded into the receive holding register of the 
2661C, when the Reset command bit is issued via an 
output command, when the 2661C receiver is disabled, 
or when a reset error command is written to the 2661C 
command register. This bit is extracted from the 
2661C status register. Consult Appendix A for fur­
ther details. 

Bit 10 - Framing Error/Sync Detect 
In asynchronous modes of operation, this bit indi­
cates that the received character was not framed by a 
stop bit. (Only the first stop bit is checked if 
more than one was received.) If the received charac­
ter was 0 and this bit is 1, it is likely that a 
break condition may be present. This bit is cleared 
in asynchronous mode when the reset error command is 
written to the 2661C command register. 

In synchronous transparent mode it indicates the 
receipt of the specified 8 or 16 bit sync sequence 
or, after initial synchronization, the receipt of a 
OLE-Sync pair. In synchronous mode, this bit is 
cleared by a sense status or by reading the 2661C 
status register. CAUTION: It has been observed that 
the 2661C occasionally clears this bit before it can 
be read if the DPCA is in a tight sense status loop. 

This bit is also cleared when the Reset command bit 
is issued via an output command or when the 2661C 
receiver is disabled in either sync or async mode. 
This bit is extracted from the 2661C status register. 
Consult Appendix A for further details. 

Bit 11 - Ring 
This bit is 1 when the Ring signal line from the 
communication line, pin 22, is on (high). 

Bit 12 - Receive Busy 
This bit, when l, indicates that no data byte is 
ready to be read from the 2661C receive holding 
register. It is generated directly by the -RxRDY 
output pin from the 2661C. This bit is set when the 
processor reads the receive holding register or when 
the receiver is disabled. 

Bit 13 - RCR (Reverse Channel Receive) 

6 

This bit is l when the RCR signal line from the 
communication line, pin 16, is on (high). 
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Bit 14 - -DCD (Not Data Carrier Detect) 
This bit is 1 when the DCD signal line from the 
communication line, pin 8, is off (low). This bit is 
extracted from the 2661C status register. 

Bit 15 - -DSR (Not Data Set Ready) 
This bit is 1 when the DSR signal line from the 
communication line, pin 6, is off (low). This bit is 
extracted from the 2661C status register. 

The transmit status byte has the following format. 

1
08 0 09 10 11 12 13 14 

0 0 Ring Trans RCR -CTS 
15 

-DSR 

I Busy 
~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ 

Bit 11 - Ring 
(See Transmit Status register bit 11, above.) 

Bit 12 - Transmit Busy 
This bit, when 1, indicates that the transmit holding 
register of the 2661C has been loaded by the proces­
sor and the data has not been transferred to the 
transmit shift register. This bit is initially 0 
when the transmitter is enabled. It is generated 
directly by the -TxRDY output pin from the 2661C. 
Consult Appendix A for further information. 

Bit 13 - RCR .(Reverse Channel Receive) 
(See Transmit Status register bit 13, above.) 

Bit 14 - -CTS (Not Clear to Send) 
This bit is 1 when the CTS signal line from the 
communication line, pin 5, is off (low). This bit 
reflects the -CTS input bit to the 2661C. It must be 
0 for the transmitter to operate. If it goes high 
during transmission, the character in the transmit 
shift register is completed before transmission 
stops. Consult Appendix A for further explanation. 

Bit 15 - -DSR (Not Data Set Ready) 
(See Transmit Status register bit 15, above.) 

49-522 R89 7 
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2.4 Data Transfers 

Data transfers, read data and write data, on the DPCA trans­
fer data into or out of the 2661C register specified in the 
last output command instruction. Refer to Table 2-2, above, 
for the register select codes. Data transfers may be done 
to either the even or odd address with exactly the same 
effect. 

Transfers to the transmit holding register in the 2661C 
(A9=Al=0) should be done only when the transmit sense status 
register Transmit Busy bit, 12, is 0. Likewise, reading of 
data from the 2661C internal receive holding register 
(A0=Al=0) should only occur when the receive sense status 
register Receive Busy bit is 0. Transfers to the other 
internal registers are not governed by the busy bits. 

Refer to Appendix A for 2661C EPCI usage. This document 
defines the 2661C's internal registers and the recommended 
initialization sequence for the device. If the device has 
been initialized for transmitting, the Transmit Busy status 
bit should be 0, indicating that the 2661C is ready to 
accept a data byte. If initialized for receiving data, 
Receive Busy status should be l, indicating no data avail­
able. If Receive Busy is 0, a byte may be read from the 
receive holding register to force Receive Busy to l. 

2.5 Interrupts 

Each channel of the DPCA has two different types of inter­
rupts, one for transmit and one for receive. These inter­
rupts are separately controllable by command to the DPCA, 
see section 2.2 for details. These interrupt circuits may 
be in one of three states. (These states are standard for 
Perkin-Elmer controllers.) They are: 

8 

1) Enabled - Interrupts generated by the channel are 
passed through to the processor. 

2) Disabled - Interrupts generated by the channel are 
not passed to the processor but are queued. When 
the interrupt logic is later enabled, a queued 
interrupt will be passed to the processor. 

3) Disarmed - Interrupts generated by the channel are 
neither passed on to the processor nor queued. Any 
queued interrupts are ignored. 
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At power up, all interrupt circuits on the DPCA are dis­
armed. 

The conditions which cause transmit and receive interrupts 
are shown in Table 2-3, below. NOTE: The transmit inter­
rupt caused by the l to 0 transition of the -CTS signal only 
occurs when the channel is in half duplex, transmit mode. 
This interrupt is also generated if -CTS is 0 when half 
duplex, transmit mode is entered. 

Signal Trans1t1on Interrupt 
Ring 0 to l Receive 

-DCD 0 to 1, l to 0 Receive 
RCR 0 to 1, 1 to 0 Receive 

-DSR 0 to 1 Receive 
Rx Busy l to 0 Receive 
TxBusy l to 0 Transmit 

-CTS 0 to 1, l to 0* Transmit 
*see note in text 

Table 2-3. DPCA Interrupt Sources 

In full duplex operation, receive interrupts come from the 
even device address and transmit interrupts from the odd 
device address. In half duplex mode, both receive and 
transmit interrupts use the even device address. 

Within the DPCA board, the following interrupt priority is 
followed: 

1) Channel A Receive Interrupt (highest) 

2) Channel A Transmit Interrupt 

3) Channel B Receive Interrupt 

4) Channel B Transmit Interrupt (lowest) 

NOTE: During the interrupt acknowledge cycle, the Perkin­
Elmer processor issues a sense status to the interrupting 
device. This sense status resets the "Sync Detect" status 
bit, if set. See section 2.3, above, for more information. 

49-522 RSS 9 
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2.6 Typical Code Sequence 

This section presents the flow for a few typical code se­
quences for controlling a OPCA. 

Note in these examples that the last Output Command to the 
channel contains 00 in the register select field and that 
processor interrupts are disallowed while the register 
select bits are nonze.ro. This keeps transmit and receive 
logic from interfering with each other during full duplex 
operation. 

11 

/* Reset the OPCA hardware. This sequence 
/* emulates conditions found at Power-up or 
/* Init for the channel being accessed 

*/ 
*/ 
*I 

ResetChannel: 
OutputCommand Clh 
OutputComrnand D0h 

/* disarm Tx ints */ 
/* disarm Rx ints,init 2661 */ 

/* Initialize the 2661C 
InitChannel: 

Lockout Interrupts 
OutputCommand 02h 
Call InitEpciModeRegs 
OutputComrnand 04h 
Call InitEpciSyncRegs 
OutputCornmand 00h 
Allowinterrupts 

/* Start-up transmitter 
StartTransmitter: 

Lockout Interrupts 
OutputComrnand 06h 
WriteData (TxinitCmd) 
OutputComrnand 4lh 

Allowinterrupts 

/* Stop transmitter 
StopTransmitter: 

Lockout Interrupts 
OutputComrnand 06h 
WriteData (TxStopCmd) 
OutputCommand Clh 

Allowinterrupts 

internal registers */ 

/* select mode regs */ 
/* see appendix A */ 
/* select sync regs */ 
/* see appendix A */ 
/* select hold regs */ 

*/ 

/* select cmd reg */ 
/* init cmd reg */ 
/* select holding regs 

& enable Tx ints */ 

*/ 

/* select cmd reg */ 
/* modify cmd reg */ 
/* select holdin3 regs 

& disarm Tx ints */ 

49-522 RSI 



/* Start-up receiver 
StartReceiver: 

Lockout Interrupts 
OutputCommand 06h 
WriteData (RxinitCmd) 
OutputComrnand 40h 

Allowlnterrupts 

/* Stop receiver 
StopReceiver: 

Lockout Interrupts 
OutputComrnand 06h 
WriteData (RxStopCmd) 
OutputCommand C0h 

Allowinterrupts 

49-522 R00 
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*/ 

/* select crnd reg */ 
/* init cmd reg */ 
/* select holding regs 

& enable Rx ints */ 

*/ 

/* select cmd reg */ 
/* modify cmd reg */ 
/* select holding regs 

& disarm Rx ints */ 

11 
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3 Theory of Operation 

3.1 Overview 

The C3 Dual Port Communication Adapter (DPCA) contains two 
independent serial communication ports on a single half­
board. The two ports (or channels) are identical in func-
tion. ~ 

The functional block diagram for the DPCA is shown on sheet 
1 of the schematic drawings in Appendix B. This chapter 
presents the theory of operation for each functional block. 
Where the two ports have separate but identical blocks, only 
the A port is discussed. 

References are made throughout this chapter to the schematic 
drawing for the DPCA contained in Appendix B. These refer­
ences are of the form [pPzZZ] where "P" is the page (sheet) 
number of the schematic and "ZZ" is the zone on that sheet 
in alphabetic column and numeric row. Signal names ending 
with "0" are active low, those ending with "l" are active 
high. 

3.2 Bus Transceiver Logic 

The DPCA is a byte oriented device and therefore uses only 
the low-order eight bits of the MUX bus for data transfers. 
These signals are buffered using a pair of 8T26A tri-state 
transceivers [p6zD2). This buffered tri-state bus, TSB081 
through TSB151, is used throughout the DPCA by both the A 
and the B port logics. This bus normally is driven from the 
MUX bus. During transfers from the DPCA to the processor, 
the transceivers are turned around to drive the MUX bus from 
the tri-state bus. 

This turn around occurs during data requests (ADRG0 or 
BORG0), status requests (ASRG0 or BSRG0), or interrupt 
acknowledgment cycles (ARATN0 or BRATN0) , controlled by a 
7430 8-input NANO gate [p6zC2). 

The transceiver logic also provides Schmidt input receivers 
for t~~ system clear signal (SCLR0) and the data signals 
(0060 and 0070) from the MUX bus. These extra data bits are 
used for address recognition purposes only. The buffered 
system clear signal, CSCLR0, is used throughout the board 
for initializing latches and the 2661C EPCI's at system 
power-up and system reset. 

12 49-522 R98 
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3.3 Address Logic 

The DPCA has separate address logic for the A and the B 
ports. Each port responds to two addresses, determined by 
the high-order nine bits of the ten bit device address. The 
even port (low-order address bit is 0) is used for receive 
side transfers in full duplex mode and for all transfers in 
half duplex mode. The odd port is used for transmit trans­
fers in full duplex mode. 

This logic has the function of recognizing the port address, 
determining if the even or odd address is being used, ac­
knowledging the address transfer from the processor, and 
generating the interrupt vector for interrupt acknowledgment 
cycles. 

The Perkin-Elmer MUX bus uses a 10-bit device address. The 
low order ten data bits of the MUX bus are used for this 
address. To select a device, the processor places the 
board's address on the MDX bus and then asserts ADRS0 on the 
bus. This address is held on the bus until the addressed 
board responds with SYNC0 to acknowledge this transfer. 

The port address is configured by a 7-position device ad­
dress jumper strip [p2zD2] and by a 6-position extra address 
jumper [p2zE2]. The selected address is constantly being 
compared with the contents of bits 06 through 14 of the 
local tri-state bus by an XOR gate [p2zFl], which produces a 
low when 0061 matches the high order selection, and a 
25LS2521 8-bit comparator [p2zCl]. 

The leading edge of ADRS0 from the processor latches the 
output of this comparison into the address flag latch 
[p2zF3] to produce the signal AADFl, which indicates that 
this port is addressed. Simultaneously, the low order 
address bit is latched from TSB151 by a 7474 ·[p2zE3] to 
determine if the even (receive) or odd (transmit) device 
address has been selected. 

If the port is addressed and in full duplex mode, the A Send 
Address signal, ASADRl [p2zG3], or the A Receive Address 
signal, ARADRl [p2zG3], is activated if this odd address 
latch is l or 0, respectively. 

The signal AADSYN0 [p2zG3] is used to generate the SYNC0 
output to the processor. This signal acknowledges that the 
board has been addressed. It is active only while ADRS0 is 
on and the address flag latch is active. 

49-522 RSS 13 
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During the interrupt acknowledge cycle, the address logic 
places the device address onto the tri-state bus for trans­
fer to the processor. This is done by a 74LS241 non-invert­
ing octal buffer [p2zCS] on receipt of the A Receive Atten­
tion (ARATN0) signal [p2zC6]. The low order bit of this 
returned address is l, indicating the odd (transmit) device, 
only when a transmit interrupt is present (AWRTINTl) and the 
port is in full duplex mode. The two high order address 
bits are driven directly onto the MUX bus by the 7438 gates 
located at [p2zFl] and [p2zF2J. 

3.4 Bus Control Logic 

This logic receives the MUX bus data transfer control sig­
nals and gates them with the address flag signals from the A 
and B port address logic to generate the gated control 
signals used throughout the DPCA logic modules. In addi­
tion, the data transfer acknowledge signal, SYNC0, is gener­
ated by this logic. 

Four MUX bus control signals, command (CMD0), status request 
(SR0), data request (DR0), and data available (DA0), are 
received by a 74LS241 non-inverting tri-state buffer 
[p7zBSJ. This buffer is enabled by the A Address Flag 
signal, AADFl. When not enabled, the outputs of the '241 
are in high impedance mode, allowing the 4.7 Kohm pull-up 
resistors to force the signals inactive (high) when the port 
is not addressed by the processor. 

The MUX bus data transfer acknowledge signal, SYNC0 (or 
SYN0) [p7zG3] must be generated by the addressed port in 
response to all transfers to or from that port on the MUX 
bus. The six types of transfers are: 

1) Address transfer (ADRS0) 

2) Command (CMD0) 

3) Status Request (SR0) 

4) Data Available (DA0) 

5) Data Request (DR0) 

6) Interrupt acknowledge (RACK0) 

These signals, after appropriate gating through both ports, 
are logically ORed by the 745133 13-input NANO gate [p7zF3]. 
When any of these signals is asserted, C66 [p7zF4] begins 
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charging through R66. After approximately 350 ns., the 
output of the 7408 [p7zG3] goes high, generating SYN0. When 
the control signal is deasserted, SYN0 is immediately re­
leased and C66 is quickly discharged through CR9. The 350 
ns. delay allows data to stabilize on the MUX bus when the 
DPCA is transmitting to the host. Although generated for 
data corning from the processor as well, the delay is not 
required in this case. 

3.5 Status Logic 

Each port of the DPCA has two status registers, one for 
receive status and one for transmit. The A port receive 
status register is generated by a 74LS241 8-bit non-invert­
ing buffer [p2zB5]. This buffer, when enabled, places a 
variety of signals onto the DPCA's tri-state bus. The 
buffer is enabled when the gated status request signal, 
ASRGl [p2zA6], is active and either the port is in full 
duplex mode and the even device is being addressed (ARADRl) 
or the port is in half duplex receive mode (AHWRT0 false). 

Similarly, the transmit status register is a 74LS241 [p2zB3] 
which is enabled when gated status request is active and 
either the port is in full duplex mode and the odd device is 
being addressed (ASADRl) or the port is in half duplex 
transmit mode (AHWRTl). 

3.6 Commaqd Logic 

Each port of the DPCA has its own command logic, and these 
logics are identical in function. The DPCA command logic 
captures command data transmitted by the processor. 

The command data processed by the command logic set the 
operating modes for the port, select which internal regis­
ter (s) of the 2661C EPCI are to be accessed, reset the 
2661C, and determine the state of the Reverse Channel Trans­
mit output on the communication port. The high-order two 
command data bits are used for interrupt control and are 
discussed in section 3.8.l, below. 

When the port is addressed (either even or odd address) and 
CMD0 is asserted on the MUX bus, the gated command signal, 
ACMGl [p3zA4] is generated by the DPCA control logic. On 
the leading edge of this signal, bits 10, 12, 13, and 14 are 
latched into a 74175 quad D-type latch [p3zC3&C4J. These 
bits are "Half Duplex", "RCT", "A0", and "Al", respectively. 
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Data bit 15, "Transmit Mode", is latched into the trans­
mit/receive mode latch [p3zCl] at this time only if the port 
is in (or entering) half duplex mode (command bit 10 = 1) or 
if the port is in full duplex mode and the odd (transmit) 
address is being accessed. Therefore, if the channel is in 
full duplex mode and a command is issued to the even (re­
ceive) address, transmit/receive mode is not modified. 

If the "Reset EPCI" bit of the command, bit 11, is on, the 
signal ARSTl [p3zB4J is generated for the duration of the 
CMD0 pulse from the processor. This signal causes the 2661C 
EPCI reset pin to be activated. Note that ARSTl is also 
generated by system clear (CSCLR0), which comes from the MUX 
bus SCLR0 signal. 

Two additional signals are generated by this logic, AHWRTl 
[p3zD2] and AHWRT0 [p3zE2]. The first signal is generated 
when the board is in half duplex and transmit (write) mode. 
The second is generated when the board is in half duplex and 
receive mode. 

3.7 2661C/Control Logic 

This logic contains the 2661C Enhanced Programmable Communi­
cations Interface (EPCI) and the logic which directly con­
trols it. Refer to Appendix A for a detailed discussion of 
the 2661C and its pin functions. 

Three MUX bus operations transfer data into or out of the 
2661C: data request (DR0), data available (DA0), and status 
request (SR0). During status requests, the 2661C is discon­
nected from the tri-state bus, its internal status register 
is selected, and three of the status bits are routed to the 
receive status register. 

The 7400 and 7408 gating on the A0 and Al inputs to the 
2661C [p3zE2&E3] allows the A0 and Al bits from the command 
latches through to the 2661C unless a status request is in 
process for this port. In that case, A0 and Al are forced 
to 1 and 0, respectively, to select the internal status 
register. 

A 74LS245 8-bit tri-state transceiver [p3zG3] is used for 
controlling the 2661C's access to the tri-state bus. During 
a status request, the transceiver is disabled, allowing the 
2661C data pins to freely drive the appropriate receive 
status register bits. 
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At all other times, the transceiver is enabled. It normally 
transfers data on the tri-state bus to the 2661C data pins. 
When a data request is issued to the port, however, the 
direction of the transceiver is altered to allow the 2661C 
to drive its data onto the tri-state bus and from there onto 
the MUX bus. 

The 2661C has several requirements on its chip enable (-CE) 
input. The chip enable signal must be active for a minimum 
of 250 ns. On reads from the 2661C, data is not valid until 
200 ns. after chip enable is asserted and it is valid for at 
least 100 ns. after chip enable is deasserted. On writes to 
the 2661C, data is accepted on the trailing edge of the chip 
enable signal. (This differs from Perkin-Elmer convention, 
where data is normally accepted- from the processor on the 
leading edge of the control signal - ADRS0, CMD0, or DA0.) 

To handle these requirements, two one-shots and some special 
timing circuitry have been provided. Refer to the timing 
diagram in Figure 3-1, below, for an illustration of the 
chip enable timing for status requests, data requests, and 
data available. For both status requests and data requests, 
the 26502 chip enable one-shot [p3zD4] is triggered for a 
maximum of approximately 350 ns. This triggering is delayed 
slightly (approximately 35 ns.) by C20 [p3zD5] from the 
leading edge of ASRGl and ADRGl. 

For writes to the 2661C, data available (ADAGl) triggers the 
chip enable one-shot, delayed about 35 ns. by C20. Simulta­
neously, C32 [p3zC6] starts charging up. After approximate­
ly 230 ns., the voltage on C32 gets to a sufficient level to 
trigger th~ chip enable reset one-shot. This resets the 
chip enable one-shot, ending the chip enable (-CE) for the 
2661C. At this point, the data presented to the 2661C data 
pins is loaded into the specified register. 

The transmit and receive ready pins on the 2661C, -TxRDY 
and -RxRDY, are open drain outputs. These signals are 
pulled up by 10 Kohm resistors and buffered by 74LS08 gates 
[p3zG4) to form the receive and transmit busy signals, 
ARXBSYl and ATXBSYl. 

The transmit and receive clock pins on the 2661C, TxC and 
RxC, are bidirectional - they may be either inputs or out­
puts. Direction for these pins is determined by the 2661C 
internal mode register setting. Figure 3-2, below, is a 
representation of the transmit and receive clock circuitry 
on the board. When using an externally supplied transmit 
clock on port A, jumper Xl7 must be opened to keep the DPCA 
driver from controlling pin 15 of the communication connec­
tor. X44 is installed to allow the external transmit clock 
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Figure 3-1. 2661C Chip Enable Timing 

to enter the 2661C. When the receiver output is high, the 
10 Kohm pull-up resistor at the 2661C keeps its input high. 
When the receiver output goes low, the 2661C pin is pulled 
low through the diode. 
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Figure 3-2. Transmit/Receive Clock Logic 

When using an internally supplied receive clock on port A, 
X45~~D,ould be removed and Xl6 installed. With XlS open, the 
output ,of the receiver, ARXC0, goes high. For externally 
supplied clocks, X45 should be installed and Xl6 removed. 

3.8 Interrupt Logic 

The DPCA has four sources of interrupts: transmit inter­
rupts and receive interrupts from both the A and B ports. 
The logic for these interrupts is more closely shared by the 
two ports than that for most other functions on the board. 
The DPCA interrupt logic consists of three parts: the 
interrupt state logic, the interrupt setting logic, and the 
interrupt arbitration logic. 
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3.8.l Interrupt State Logic 

As discussed in section 2.5, the interrupt logic for the 
DPCA may be in three states: enabled, disabled, and dis­
armed. For each of the four sources of interrupts, two 
latches are used to maintain that source's state. One latch 
is active if the interrupt is enabled, the other if it is 
armed. 

The port A receive state latches are typical of the four. 
These latches are 74276 J-K latches with negative clocking. 
The enable latch [p6zB4] has as its clock the gated command 
signal, ACMGl, ANDed with TSB150. Therefore the latch 
changes state on the trailing edge of an A port command 
having a 0 in bit 15. Its J input is TSB091 and its -K 
input is TSB081. Therefore, there is no change when bits 8 
and 9 are 0, it goes high when bit 8 is 1 and bit 9 is 0, it 
goes low when bit 8 is 0 and bit 9 is 1. When both bits 8 
and 9 are high, this latch changes state. Therefore, when a 
disarm command is issued, the output of the enable latch is 
unknown. (In this case, it doesn't matter.) 

The interrupt armed latch [p6zC4] has the same clocking as 
the enable latch. Its J input is 1 if bits 8 and 9 differ. 
Its -K input is 0 only if bits 8 and 9 are 1. Therefore, 
there is no change when bits 8 and 9 are 0, it goes high 
when bits 8 and 9 differ, and it goes low when bits 8 and 9 
are 1. This latch cannot enter the toggling state. 

Both latches are cleared at system clear. 

3.8.2 Interrupt Setting Logic 

The interrupt setting logic for the A port is identical to 
that for the B port. The A port logic is discussed here. 
There are separate interrupt latches for transmit and re­
ceive interrupts. The transmit interrupt latch [p4zBS] is 
held cleared when the transmit state is disarmed. 

When interrupts are armed (enabled or disabled), the trans­
mit interrupt latch may be set by firing any of three one­
shots. The rising edge of ACTS0 (CTS comm signal going 
inactive) fires a 26502 [p4zBl). A 74123 [p4zB2) is trig­
gered when ACTS0 is low and AHWRTl is high (the port is in 
half duplex transmit mode). Therefore this triggering 
occurs if in half duplex transmit mode when CTS is activated 
or if CTS is active when the port is placed into half duplex 
transmit mode. A third one-shot, a 74123 [p4zB4], is trig­
gered when transmit busy (ATXBSYl) falls. 
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Once the transmit interrupt latch is set, it is gated with 
the enable and armed (ASENl and ASDSM0) signals to generate 
the MUX bus attention signal, ATN0 (p4zG6]. This latch 
stays set until the transmit interrupt is acknowledged. 

To acknowledge the transmit interrupt, the interrupt arbi­
tration logic generates the A port received attention 
(ARATNl) signal [p4zC6]. 

The receive interrupt request is inverted and fed to the 
transmit interrupt logic as AWRTINTl (p4zB6]. If no receive 
interrupt request is present, the output of the 7400 NANO 
gate [p4zBS] goes low when ARATNl goes active and the trans­
mit latch is clocked when ARATNl ends. While a transmit 
interrupt request is being acknowledged, receive interrupts 
are redundantly inhibited by the 7408 gate [p4zE6) and by 
CR7 [p4 zD6) . 

Receive interrupts have priority over transmit interrupts. 
If the receive interrupt latch [p4zE6] is active and en­
abled, the 7400 transmit interrupt acknowledge gate [p4zB5] 
is disabled because AWRTINTl is off. The receipt of ARATNl 
therefore clears the receive interrupt latch [p4zE6]. 

The receive interrupt latch is set when: 

o The data set ready (DSR) comm signal drops, forcing 
ADSR0 to go high and trigger a 26502 one-shot 
[p4zEl], 

o The receive busy signal (ARXBSYl) signal drops, 
triggering a 26502 one-shot {p4zE3], 

o The ring comm signal becomes active, forcing ARINGl 
high and thereby triggering a 26502 one-shot 
[p4zE4], 

o The reverse channel receive (RCR) comm signal chang­
es, forcing ARCRl to change. This causes a momen­
tary low from a 7486 XOR gate [p4zE4), or 

o The data carrier detect (DCD) comm signal changes, 
changing ADCDl and thereby pulsing the output of an 
XOR gate [p4zE5] low. 

3.8.3 Interrupt Arbitration Logic 

The RACK0 signal is sent by the processor in response to an 
attention request (ATN0) by one or more boards on the MUX 
bus. The RACK0 signal is daisy-chained from board to board. 
The board with the highest interrupt priority gets RACK0 
first. If it does not have an interrupt pending it passes 
it to the next board in the interrupt chain by activating 

49-522 R89 21 



DPCA Hardware Reference Manual 23 September, 1985 

TACK0, which is connected to the RACK0 signal of the next 
board. 

The interrupt arbitration logic is used to route the re­
ceived interrupt acknowledge signal, RACK0 [p6zA2], to 
either the A port, the B port, or to the next board in the 
interrupt acknowledge chain. 

If the A port is requesting an interrupt (AINTl is high) , 
the acknowledge is passed to the A port via ARATN0 [p6zC4]. 
If the A port is not requesting an interrupt but the B port 
is (BINTl is high), the acknowledge is passed to the B port 
via BRATN0 [p6zG3]. Otherwise, the transmit acknowledge 
signal, TACK0 [p6zG2], is activated and sent to the next 
board in the acknowledge chain. 

Cross-coupled NAND gates are used to inhibit changes to the 
acknowledge routing while an acknowledge is in progress. 
For instance, if a B port interrupt is being acknowledged 
and AINTl comes active while BRATN0 is active, BRATN0 con­
tinues to be active for the duration of the RACK0 signal, 
even though the A port has a higher interrupt priority than 
the B port. ARATN0 does not go active until the next RACK0 
signal comes to the board. 

3.9 Line Drivers and Receivers 

The DPCA is designed to comply with EIA standards RS-232 and 
RS-423 (FED-STD-1030A). It also complies with MIL-STD-188-
114 for unbalanced signals. The receivers are 88LS120 
balanced receivers configured as inverters. All receivers 
have a common ground reference line which connects to pin 7 
of the comm connector. This ground is also connected to 
logic ground on the DPCA via jumper X50 [pSzCl] for the A 
port (jumper X28 [pllzCl] for the B port). For RS-423 and 
MIL-STD-188-114 usage, this jumper should be removed so that 
pin 7 becomes receive common and is isolated from logic 
ground. For RS-232, this jumper should be installed. 

Each receiver has a .001 mfd response control capacitor, for 
example, C61 [p5zB2]. This is used for suppression of high 
frequency noise on the input line. An offset voltage of 
approximately -6 volts is generated by the RS2/R53 divider 
network. This offset voltage forces the inverting input to 
be above approximately 0.6 volts before the gate switches. 
This is to ensure that the receiver output is high if its 
inverting output is disconnected. 
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The drivers used on the DPCA are 9636As. These drivers are 
inverting and generate output signal levels of 5.5 volts 
or -5.5 volts. These levels allow compatibility with all 
the comm standards met by this board. 

Pin l of the 9636As is used for a waveshaping resistor. A 
value of 120 Kohm is used, causing a rise and fall time in 
the output of approximately 15 microseconds. This allows 
compliance with MIL-STD-188-114 for baud rates up to 19.2 
Kbaud. The signal rise and fall transitions are shaped as 
linear ramps. These slower rise and fall times cut down on 
cross talk generated within comm cabling connected to the 
DPCA. 

In certain MIL-STD-188-114 applications, it is necessary to 
invert the sense of the transmit and receive data signals. 
This inversion is accomplished using 7486 XOR gates 
[p5zG4&FS]. When jumper X6 [p5zE6] (XS [pllzE6] for the B 
port) is installed, ADINVl is low and the XORs do not invert 
the data signals. X6 is usually installed. 

Four Vl8ZAl varistors are used on each port to protect the 
most commonly used signal lines: frame ground (pin 1), 
transmit data (pin 2), receive data (pin 3), and signal 
ground (pin 7), from high energy transients on the comm 
line. 

Note: Sheet 12 of the DPCA schematics depicts RS-232 line 
receivers which are no longer used on the DPCA. These 
receivers are not compliant with RS-423 and MIL-STD-188-114. 
Also, the schematics indicate that 75150s may be substituted 
for the 9636As in RS-232 applications. To maintain compati­
bility with RS-423, 75150s are no longer used on DPCAs. 

3.18 Baud Rate Clock 

A standard crystal oscillator circuit is used on the DPCA. 
This circuit [p2zE5&F5] uses a 5.0688 MHz crystal only, 
since only the 2661C (formerly 2661-3) version of the EPCI 
is used on the board. 
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4 Configuration Specification 

4.1 Overview 

As stated in chapter 1, the DPCA is a flexible communication 
interface board. Much of its flexibility is due to the 
power of the 2661C Enhanced Programmable Communication 
Interface (EPCI) chi~~ The rest of its flexibility is due 
to the configuration options available on the board. 

Hardware configuration of the DPCA is performed using DIP 
switches and jumper shunts. 

4.2 Address Selection 

The DPCA contains two independently addressable ports, 
designated A and B. Each port recognizes two 10~bit ad­
dresses. The nine high-order address bits are selectable 
and the low-order bit is either 0 or 1 to select the receive 
logic or the transmit logic when the port is operating in 
full duplex mode. 

The two high-order address bits for both ports are selected 
by the jumper strip at coordinate 9G on the circuit board. 
Refer to Figure 4-1. This jumper strip has a column labeled 
"A" and one labeled "B". To select the proper address range 
for the ports, set the jumpers in the appropriate column as 
indicated in Table 4-1, below. 

Address Range 
0xxh 
lxxh 
2xxh 
3xxh 

Bit 6 
1-2 
1-2 
2-3 
2-3 

Bit 7 
4-5 
5-6 
4-5 
5-6 

Table 4-1. High Order Address Selection 

The low order address selection for the A and B poits is 
accomplished using the jumper strips at board location 10C 
and SC, respectively. (On some board versions, there are 
DIP switches at these locations.) There are only seven 
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Figure 4-1. DPCA Configuration Option Locations 
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positions to be selected here since the least significant 
address bit is software selected. 

The most significant bit (MSB) of these seven is indicated 
on the board. (Refer to Figure 4-1.) When a jumper is 
installed across a position (or a DIP switch position is 
"on" or "closed"), the corresponding address bit is 0. 

For example, to select address xC4h (where x is set by the 
high-order address select jumpers) : 

(MSB) 
Address Bit: 08 09 10 11 12 13 14 ( 15) 
Selection: x x x x 
Binary: l 1 0 0 0 1 0 ( 0) = C4h 

where: - = off (open) 
x = on (closed) 

4.3 Control Line Switches 

Certain of the communication line control signals may be 
forced active or inactive. Such forcing may be required in 
certain applications where control signals are not provided 
by the comm line cable. 

Two packages of DIP switches are used for controlling these 
functions. These switches are at board location 9K for the 
A port and 4K for the B port. (Refer to Figure 4-1.) The 
switch positions are labeled "Sl" through "S7". The func­
tion of these switches is shown in Table 4-2, below. In the 
table, "Enable" means the signal transitions normally, "On" 
means the signal is forced active, "Off" means the signal is 
forced inactive. 

Pos Signal Pin Dir Off On 
Sl DCD 8 In Enable On 
S2 CTS 5 In Enable On 
S3 DSR 6 In Enable On 
S4 DTR 20 Out Enable On 
SS RTS 4 Out Enable On 
S6 Ring 22 In Off Enable 
57 RCR 16 In Off Enable 

Table 4-2. Control Line Switch Settings 
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Note that the DCD signal must be active (or forced active) 
for the DPCA to receive data from the comm line. Similarly, 
the CTS signal must be active (or forced active) to transmit 
data to the comm line. These signals must be supplied for 
the hardware (the 2661C) to allow transfers in the appropri­
ate direction. If not supplied by the comm line connector, 
the appropriate switch must be turned on for these transfers 
to occur. 

4.4 Clock Selection Jumpers 

The DPCA allows for selection of internal or external clock­
ing of data. Clock signals are used during synchronous and 
isochronous data transfers for timing the transitions of the 
transmit and receive data lines. Clocks are unused in 
asynchronous operations. 

The jumper positions used for clock selection and their 
functions are shown in Table 4-3, below. Table 4-4 illus­
trates standard configurations for these jumpers. 

A Port 
Xl6 
Xl7 
Xl9 
X44 
X45 

B Port 
Xll 
Xl2 
Xl3 
X55 
X54 

Function 
Connect RxC Driver to pin 17 
Connect TxC Driver to pin 15 
Connect TxC Driver to pin 24 
Connect TxC Receiver Output 
Connect RxC Receiver Output 

Table 4-3. Clock Selection Jumpers 

A: Xl6 Xl7 Xl9 X44 X45 
Clock Selection B: Xll Xl2 X13 xss X54 
Internal RxC x 
External RxC x 
Internal TxC x 
External TxC x 
TxC to pin 24 x 
No pin 24 connection 

where: - = jumper removed 
x = jumper installed 

Table 4-4. Clock Selection Configurations 
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When using asynchronous communications, the port may be 
configured for external or internal clocks, even though 
internal clocking is used. Care should be used, however, if 
external clocking is configured. The corresponding clock 
pins on the comm connector must be either disconnected, 
grounded, or at a negative voltage. They must not be at a 
high signalling level, which may in time result in damage to 
the 2661C EPCI. In asynchronous cabling, pins 15 and 17 
usually are disconnected. 

4.5 Communication Standard Selection 

The DPCA is compliant with several communications standards, 
RS-232, RS-423 (FED-STD-1030A), and the unbalanced signal­
ling requirements of MIL-STD-188-114. The operational 
differences between these standards are few on the DPCA. 

For RS-232 communications, a common signalling ground is 
used for signals being transmitted and received by a device. 
For RS-423 and MIL-STD-188-114, a separate ground must be 
provided for signals being transmitted and those being 
received. These grounds are called "send common" and "re­
ceive common". 

When using RS-423 and MIL-STD-188-114 signalling, jumper X50 
for port A or jumper X28 for port B must be removed. (Refer 
to Figure 4-1 for these jumper locations.) These jumpers 
connect the send and receive commons. These jumpers should 
be installed for RS-232 operation. 

There are no standard pin locations defined in RS-423 or 
MIL-STD-188-114 for the send and receive commons. On the 
DPCA, pin 1 is send common and pin 7 is receive common. 
When interconnecting two devices, send common on one device 
should be connected to receive common on the other. 

In certain MIL-STD-188-114 communications systems transmit 
and receive data (pins 2 and 3) are inverted in sense from 
those used for RS-232 and RS-423. Jumper X6 for port A and 
XS for port B allow for inversion of these two signals. 
When one of these jumpers is installed, data has customary 
sense for the corresponding channel. When removed, data is 
inverted. · 

28 49-522 R98 



Configuration Specification 

The communication standard selection options are summarized 
in Table 4-5, below. 

A: 
Function B: 
RS-423 operation 
MIL-STD-188-114, inverted data 
MIL-STD-188-114, normal data 
RS-232 operation 

where: - = jumper removed 
X = jumper installed 

X6 X50 
XS X28 
x 

x 
x x 

Table 4-5. Communication Standards Selection 
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S External Interfaces 

5.1 Overview 

The Dual Port Communication Adapter (OPCA) has three exter­
nal connections, one to the Perkin-Elmer HUX Bus (Connector 
0), and two 25-pin 0-type communication line connectors. 

This chapter presents the pinouts for these connectors. 

5.2 Connector g 

Connector 0 is an 84-pin connector which mates with the 
Perkin-Elmer Multiplexor (MUX) bus. It contains all of the 
data, handshake, and power connections required for opera­
tion on the channel 0 side of this bus. The connector used 
is AMP type 3-86018-4, or equivalent. 

The following pins are used on Connector 0: 

Pin Dir 
100 
101 
114 I/O 
115 I/O 
116 I/O 
117 I/O 
118 l/0 
119 I 
120 I 
121 
122 I 
123 0 
126 I 
138 
139 
140 
141 

signal 
+5 voe 
GND 
0060 
0080 
0100 
0120 
0140 
SR0 
DR0 

RACK0 
SYN0 
SCLR0 
-15 voe 
+15 voe 
GND 
+5 voe 

Pin 
200 
201 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
226 
238 
239 
240 
241 

Dir 

I/O 
I/O 
I/O 
I/O 
I/O 

I 
I 
I 
0 
0 

Table 5-1. Connector 0 Pinout 

signal 
GND 
GND 
0070 
0090 
0110 
0130 
0150 
ADRS0 
CMD0 
DA0 
TACK0 
ATN0 

GND 
GND 
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S.3 Connectors 1 and 2 

Connectors 1 and 2 are 25-pin D-type male connectors us~d, 
respectively, for the port A and B communication channels. 
The connector pinouts are defined in accordance with EIA 
standard RS-232. The connectors used are AMP type 296604-1, 
or equivalent. 

The following pins are used on both Connectors 1 (port A) 
and 2 (port B) : 

Pin Dir signal 
l RC Recv Common, Sig Gnd 
2 0 TxD Transmit Data 
3 I RxD Receive Data 
4 0 RTS Request to Send 
5 I CTS Clear to Send 
6 I DSR Data Set Ready 
7 GND Send Common, Sig Gnd 
B I DCD Data Carrier Detect 

14 0 RCT Reverse Channel Transmit 
15 I/O TxC Transmit Clock 
16 I RCR Reverse Channel Receive 
17 I/O RxC Receive Clock 
20 0 DTR Data Terminal Ready 
22 I RI Ring Indicator 
24 0 TT Transmit Timing (TXC) 

Table 5-2. Connector l and 2 Pinout 
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6 Installation 

6.1 Overview 

This chapter provides the necessary information for the 
installation of one or two Dual Port Communications Adapters 
(DPCAs) • The DPCA is contained on a 7 inch Perkin-Elmer 
format half-board. This half-board must be combined with 
another half-board device or a half-board blank to be prop­
erly installed in the 15 inch Perkin-Elmer I/O chassis. 
These must be joined using a Perkin-Elmer 16-398 Half Board 
Adapter Kit. Depending on configuration, the DPCA may be 
either the left or right half-board - or both. 

6.2 Unpacking 

The DPCA is normally installed at the 
unpacking instructions are required. 
to ensure that the module is properly 
plane connector. 

factory and no special 
It is only necessary 
seated on the back-

If the DPCA is shipped separately, unpack it carefully and 
check for damage and loose integrated circuits before in­
stallation. Verify that the various jumper options are 
properly installed. {Refer to Chapter 4 for details.) 

If the DPCA is replacing an existing board, ensure that the 
configuration strapping and switch settings match the unit 
being replaced. 

6.3 Location 

The DPCA may be installed in an I/O slot in a CPU chassis or 
I/O expansion chassis. This slot must be under direct 
control of the processor MUX bus or under a DIOS, subchannel 
controller, or C3 Manual Bus Switch. 

6.4 Backplane Considerations 

The RACK0/TACK0 jumper must be removed from any slot con­
taining a DPCA. (This jumper runs between pins 122 and 222 
on the backplane connector for the board.) 
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Installation 

The DPCA requires +15 volt power. This power is available 
on 7/32 chassis on-pins 138 (-15 volts) and 139 (+15 volts). 
If this power is not present on the chassis, an external 
power supply must be provided to furnish these voltages. 
The supply must be properly sized to meet the requirements 
of all the DPCAs which it is to power. (Refer to Chapter l 
for these power requirements.) 

49-522 R99 33 



APPENDIX A 

2661C EPCI Data Sheet 

The following data sheet is reprinted by 
permission of Signetics Corporation, a 
subsidiary of U.S. Philips Corporation. 



Signetics 

Mlcroproce .. or Products 

DESCRIPTION 
The Signetics SCN2661 EPCI is a univer­
aal synchronous/asynchronous data 
communications controller chip that is 
an enhanced version of the SCN26S1. 11 
Interfaces easily 10 all 8-bi1 and 16-bi1 
microprocessors and may be used in a 
polled or interrupt driven system envi· 
ronment. The SCN2661 accepts pro­
grammed instructions from the micropro· 
cessor while supporting many serial data 
communications disciplines - synchro­
nous and asynchronous - in the full or 
hlllf-duplex mode. Special support for 
BISYNC is provided. 

The EPCI serializes parallel data charac· 
ters received from the microprocessor 
for transmission Simultaneously, it can 
receive serial data and convert it into 
parallel data characters for input to the 
microcomputer. 

The SCN2661 contains a baud rate 
generator which can be programmed to 
either accept an extemal clock or to 
generate intemal transmit or receive 
docks. Sixteen different baud rates can 
be selected under program control when 
operating in the intemal clock mode. 
Each version of the EPCI (A, B, C) has a 
different set of baud rates. 

FEATURES 
• Synchronous operation 

- 5- to I-bit characters plus 
P11rlty 

- Single or double SYN operation 
- Internal or external character 

aynchronlutlon 
- Tr8naparent or non-transparent 

lnOde 
- Tr8nsperent mode DLE stuffing 

(Tx) and detection (Rx) 
- Autometic SYN or DLE·SYN 

Insertion SYN, DLE and DLE· 
SYN stripping 

- Odd, even, or no parity 
- Local or remote maintenance 

loopback mode 
- Baud rate: de to 1M bps (1X 

clock) 

February 20. 1985 

SCN2661 /SCN68661 
Enhanced Programmable 
Communications Interface 
(EPCI) 
Product ~tlon 

• Aaynchronoua oper8tion 
- 5- to I-bit charectera plua 

parity 
- 1, 1ft or 2 atop bits 

trlinamltted 
- Odd, even, or no Pllrlty 
- Parity, overrun end framing 

error detection 
- Une break detection end 

generation 
- False start bit detection 
- Automatic Mrial echo lnOde 

(echoplex) 
- Local or remote maintenance 

loopback mode 
- Baud rate: de to 111 bps 

(1X clock) 
de to 62.SK bpi (16X clock) 
de to 15.625K bps 
(64X clock) 

OTHER FEATURES 
• Internal or external INlud ,.te 

clock 
• 3 bllud ,.te Ntl 

• 16 Internal ,.tea tor each Nt 

• Double buffered trlinsmltter end 
receiver 

• Dynamic character length 
awltchlng 

• Full or haH-duplex opermtion 

• TTL compatible Inputs encl 
outputs 

• RxC and TxC pins ere short 
ctrcult protected 

• Single SV power supply 

• No ayatem clock required 

APPLICATIONS 
• Intelligent t9nnlnala 
• Network prooeuora 
• Front-end proceuora 
• Remote data concenntora 
• Cornputer•to-computer Ink• 

PIN CONFIGURATION 

• ... 
07 1 

'21x1YllC 

A1 

DIP 

I 0 
• 

• Serial peripherals ,, ,. 
• BISVNC adaptors 11 • 

-
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Enhanced Programmable Communications 
Interface (EPCI) 

SCN2661 /SCN68661 

ORDERING CODE 

Commercial 

'ACKAGES O'C to +70'C 

Ceramic DIP SCN2661AC1128 
28-Ptn SCN2661BC1128 
0.8" Wide SCN2661CC1128 

Plutic DIP SCN2961AC1N28 
28-Ptn SCN2661BC1N28 
0.1" Wide SCN2661CC1N28 

Plutic DIP SCN2861AC1N2.C 
24-Pm SCN2661BC1N2.C 
0 . .C" Wide SCN2861CC1N24 

Plutic LCC SCN2861AC1 A28 
SCN2661 BC1 A28 
SCN2661 CC1 A28 

NOTIS: 

Vcc•IV :tl'll. 

~ 

-.ere to +IS"C 

SCN2661M1128 
SCN2e61BA 1128 
SCN2661CA 1128 

Contact Factory 

Contact Fec:10ry 

Contact Fec:10ry 

llllll8ry . 

-ll"Cto +1JS'C 

SCN2661 AM1128 
SCN2661BM1128 
SCN2e61CM1128 

Not Avmileble 

Not AVlilllble 

Not AVlilable 

The EPCI ii av811able m two pac1<1ges 1 28· 
pin (0.6" Wide) DIP and a 2.c.p1n (0 . .C" w1deJ 
DIP. The follOWing are the dttferences be· 
tween the 2.c-pin and the 29.pen versions 
1. The 2.c.pin V9rllOll provides a 11ng1e 

Interrupt outj)Ut (1RTR) 1nste1d of the 
.... interrupt OUlpUtS ~. TiJ!ft5Y. 
TiCEfin' 1151CRll) IUPflhed on the 28-pin 
Wtlion. 1RTF{ will be all8l1ed (IOW) when 
one or more of the status bits SRO, SR1 
or SR2 ii a logic one. 

2. Two modem int8'face pins. the m 
OUlpUt and the - ~ .,. 91imtnlled 
In the 2.c-pin version. Because of thrs. 
atatus bit SR7 lhould be ignored and the 
aMllrlg of status bit SR2 due to. data 181 
atwnge (DSCHG) can be cauMcl only by 
a change of the ClCO input. &nee the 
15TFI output " eltmtnated, command reg· 
later bit CR 1 does not perform any func­
tion. although It '9!Tl81ns wmable and 

1. S. lmble 1 tor blud 19195 Specify SCN2661A. B. or C dlpencllng on blud rat• ..iected Nadable. 
2. The SCNll66, • tden11cal to the SCN2661 Order """" 119'1 numbers ..,,,. 

BLOCK DIAGRAM 

DATAIUI 
lte·Dr 

UHT 

lllCLK 

~YNC ____ _, 

121KDIT -----... 
R1I 
1!'11 ... .... 

llODI lllGllTlll , 

llODl-TlllJ 

COllllMD~ 

IT A1'UI llEGllTlll 

IAUOUTI 
GINlllATOll 

ANO 
Cl.OCK~ 

=·-----<II -------
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Other than the above. the funcbonal opera· 
lion, DC electncal charllctenstlcl. and AC 
elec:lncal Charactensbcl of the 24-pen verst0n 
.,. identical to the 28-ptn version. 

l\'111_,.... ..... ~ .. _,.,. 

ftANllllT OATA 
llOl.11910 MGllTlll 

TllAlllllllT 
•"HGllTlll 

.,... __ r.liBi• + 

T1llOY~ 
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Enhanced Programmable Communications 
Interface (EPCI) 

SCN2661 /SCN68661 

BLOCK DIAGRAM 
The EPCI consists of six ma1or 18C11ons 
Ttlele are the transm1ner. rece111er. timing. 
caperation control. modem control and SYN.' 
DLE oontrol These HCtions communicate 
wlltl •Ch other via an intemal data bus and 
.,. imemal control bus The internal data bus 
-.rtacas to the mic:roprocesaor data bus via 
a data bus buffer. 

Operation Control 
This tunctiona1 block stores oontiguration and 
opernon oommands from the CPU and gen­
era191 appropriate 11grials to venous internal 
aecllOnl to control the overall device opera­
lion. h contams rud and wnte circutts to 
permit communications with the ITllcrQprOC9S· 

• Via the data bus and contains mode 
NglllerS 1 and 2. the command register. and 
tt'8 lla1US register Details of register ad· 
dreuing and protocol are presented in the 
EPCI programming section of this Clata sheet 

Timing 
The EPCI contains a baud rate generator 
(BAG) wtllCh is programmable to accept••· 
temat transmit or receive clocks or to dMde 
an extern11 clock lO perform data commun1-
oatiOnS The uni\ can generate 16 common!~ 
UMd bltud rates, any one of which can be 
"lected for tull·Cluptex operation. See 
tmble1. 

Receiver 
The receiver accepts sena1 data on the RxD 
pin. converts this senal input to parallel for­
mat, Cheeks for bits or characters that are 
unique to the oommunication teehl'llQue and 
tends an "assembled character to the CPU 

T,.,..mltter 
The transmitter acceptS parallel data from the 
CPU, converts ii to a senal brt stream. inserts 
tt'8 appropriate characters or bits 1based on 
the communcation techntQue) and outputs a 
composite senal stream of data on the ixD 
output pin. 

Modem Control 
The modem control HCtion provides interfac­
ing tor three input 11grials and three output 
8ignals usec tor "handshaking" and status 
indication between the CPU and a modem 

SYN/DLE Control 
Tiiis aection contains control circuitry and 
.... 8.bft registers stonng the SYN1. SYN2, 
and DL.E characters prOYided by the CPU 
TMle l'9gllters are used in the ayncnronous 
mode of operation to prOVlde the characters 
NQUlr8d tor synctvonization, Idle ftll and Clata 
....,.,.rency 

Table 1. BAUD RATE GENERATOR CHARACTERISTICS 
SCN2661A (BRCLK = 4.t152MHz) 

ACTUAL 
FREQUENCY PERCENT 

llA23-20 BAUD RATE '"'CLOCK ERROR 

0000 50 0.8kHz -
0001 75 1.2 -
0010 110 1.75118 -0.01 
0011 134.5 2.152 -
0100 150 2.4 -
0101 200 3.2 -
0110 300 4.e -
0111 IOO t.6 -
1000 1050 18.8329 0.196 
1001 1200 111.2 -
1010 1800 28.7438 -0.19 
1011 2000 31.11168 -0.26 
1100 2400 au -
1101 4800 76.8 -
1110 ll600 153.6 -
1111 111200 307.2 -

SCN2661B (BFICLK = U152MHz) 

ACTUAL 
PREOUENCY PERCENT 

MR23-20 8AUD RATE tlX CLOCK ERROR 

0000 45.5 0.72711kHz 0.005 
0001 50 0.8 -
0010 75 1.2 -
0011 110 1.75118 -0.01 
0100 134 5 2.152 -
0101 150 2.4 -
0110 300 4.8 -
0111 600 9.6 -
1000 1200 111.2 -
1001 1600 28.7438 -019 
1010 2000 31.11168 -0.26 
1011 2400 38.4 -
1100 4800 76.8 -
1101 ll600 153.6 -
1110 19200 307.2 -
1111 38400 814.4 -

SCN2661C (BRCLK = S.OlllMHz) 

ACTUAL 
PREOUENCY PERCENT 

MR23-20 BAUD RATE '8X CLOCK ERROR 
0000 50 0.8kHz -
0001 75 1.2 -
0010 110 1.76 -
0011 134.5 2.1523 0.016 
0100 150 2.4 -
0101 300 4.8 -
0110 IOO 9.6 -
0111 1200 111.2 -
1000 1800 28.8 -
1001 2000 32.081 0.253 
1010 2400 au -
1011 3600 57.6 -
1100 4800 76.8 -
1101 7200 115.2 -
1110 ll600 153.6 -
1111 111200 316.8 3.125 

NOTE: 

DIVISOR 

6144 
4096 
2793 
2284 
2048 
1536 
102• 

512 
292 
256 
171 
154 
128 
64 
32 
16 

DIVISOR 

6752 
8144 
~ 
2793 
2284 
2048 
102• 
512 
256 
171 
154 
128 
64 
32 
16 
8 

DIVISOR 

1336 
4224 
2880 
2355 
2112 
1056 
528 
264 
176 
158 
132 
18 
66 .. 
33 
16 

! 
I 
i 
I 

I 
I 
I 
I 

I 

I 

I 

16X ctoct< • UNd 111 aync:r..11110U1 mode In~ lllllde. clOcl< mulllploer • 1X end BAG can 
be used Oflty tor TwC 
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Enhanced Programmable Communications 
Interface (EPCI) 

SCN2661 /SCN68661 

OPERATION 
The functional operation of the SCN2661 is 

programmed by a set of control words sup­
plied by the CPU. These control words speci­
fy Items aucti as synchronous or asynchro­
nous mode. baud rate. number of bits per 
character. etc. The programmtng procedure IS 

Cllllclibed in the EPCI programming MCbOn of 
1tledatall'IMt. 

After programming, 1tle EPCI ii ready to 
perform the clelared communications func. 
tlonl. The receiver performs senal to PlfAIJel 
converllOn of data received from a modim or 
eQU!Yalent device. The transmitter conver1S 
PlfAllel data received from the CPU to a 
eenal bit stream. These actions are accom­
plilhed within the framework specified by the 
control words 

Receiver 
The SCN2661 IS conditioned to reeetVe data 
when the Cie'C5 input IS low and the RxEN bit 
In the command register IS true. In lhe asyn­
chronous mode. the receiver looks IOI" a high­
to-low (martt to space) tranSltlon of the start 
bit on the RxO input hne. If a v-tion is 

detected. the state of the RxO bne 11 aempled 
again after a delay of one-half of a bit time. If 
RxD ii now l'Mgh. the search for a valid start 
bit ii begun again. If RxO IS still low, a valid 
start bit is assumed and the receiver contin­
ues to sample the input line at one bit time 
int-al• until the proper number of data bits. 
the parity bit. and one atop bit have been 
auembled The data are then transferred to 
the receive data holding register, the RxROY 
bit in the status register 1s set. and the 
'6iFiDY outPut is asserted. If the character 
length IS less than 8 bits, the high order 
unused bits in the hOldlng register are set to 
nro. The parity error. framing error. arid 
overrun error status bits are strobed into the 
status register on the positive going edge of 
E C01Teaponcl1ng to the rec81Yed character 
~. If the atop bit is present. the 
,_er will imme<11ately begin ns teareh for 
the next start bit. If the atop bit is absent 
(framing error). the recerver will interpret a 
apace as a start bit if it peraists into the next 
bit 111'119 interval If a break condrtlon iS de­
tected (RxO is low for the entire character as 
well as the atop bit). only one character 
con11sting of all zeros (with the FE status bit 
SR5 Mt) will be transferred to the holding 
r.gister. The RxO input must return to a high 
condition before a tearch for the next start bit 
begins. 

Pin 25 can be programmed to be a break 
detect output by appropriate setting of MR27 • 
MR24 If so. a detected break will cause tha1 
pin to go high. When RxD returns to mark for 
one RirC time, pm 25 will go low Refer to the 
break detection timing diagram 
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Table 2. CPU-RELATED SIGNALS 

24- ~I WPUT/ 

J PIN NAME PIN OUTPUT FUNCTION 

RESET x x f A higtl on this input performs a master reset on-! 
the 2661. Ttw Signal asynchronously 1erm1· I 
natn any device aetMty and clears the mode. 
command and status r9g11ters. The devl<:e 
....,,.. the idle state and 19mains thel'e unt11 
lnitiallzecl with the appropriate control words 

A1-Ao x x I Adclrfts lines used to aelect lrUmal EPCI 
Ngiaters. 

Fl1w x x I Read command when low. write command 
when high. 

CE x x I Chip enable command. When low. indicates 
that control and data lines to the EPCI are vahd I 
and that the operation specified by the FltW, A, I 
and Ao inputs lhould be performed When high, 
places the Do - I>? 111\es in the three-state 
condition. 

1>7-0o x x 110 8-0it, tnr ... state data bus used to transfer 
commands, data and status between EPCI and 
the CPU. Do is the least significant bit. I>? the 
moat lignifieant bit. 

Tim5Y x 0 Tllil OUlpul iS the complement of status 19g1ster 
bit SRO. When low. it indicates that the transmit 
data holding Ngiater (THR) is ready to accept 1 

data char9cter from the CPU. tt goes high when 
the data character is loaded This outPut is 
vahd only when the transmitter IS enabled. It IS 

an open ClrU'I OUlpul which can be Ul8d as an 
int8rrupt to the CPU. 

J&m5Y x 0 This OUlpul ii the complement of status 1'9gister 
bit SA1. When low. it incllcates that the rec8fYe 
data holding register (RHR) has a character 
ready f()( inpu1 to the CPU. It goes l'Mgh when 
the RHR is read by the CPU, and also whe'l the 
receiver is disabled It IS an open drain output 
which can be used as an interrupt to the CPU. 

TXEmt 
~ x 0 This output IS the complement of status register 

bl1 SA2. When low, it ll"IClicates that the trans-
milter has completed aenatizabon of the last 
character loaded by the CPU, or that a change I 
ol state ol the m or ~ inputS has OC· I 
cunwd. This output goes l'Mgh when the status . 
register is l'Mcl by the CPU. if the TxEMT , 
condrbon does not exist. Otherwise. the THR j 
must be loeded by the CPU tor thlS tine to go 
high. It ii an open drain output whlCh can be I 
UMd as an int8'TUP! to the CPU. See Status 

1 Re;ilter (SR2) for details. 

IRTA x 0 This ii an active low output which is the wire· 1 
OR of the Tim5Y. J!rarnY. and ram1 
~ outputs on the 28-pin version. See J 
above. 

When the EPCI IS 1nitlal1Zed into the synchro­
nous mode. the receiver hrst enters the hunt 
mode on a O to 1 transition of RxEN(CR2) In 
this mode. as data are shifted into the recerv-

er shift register a bit at a llme. the contents of 
the register are compared to the CO'ltE''lt~ of 
the SYN1 reg.s!e• If l'"\E !'t>: : , .,_ , 

the next bit IS shifted 1n and the comparison is 

4 



Signetlcs Mic:roproeessor Products 

Enhanced Programmable Communications 
Interface (EPCI) 

Produc1 Spec1hcatoor 

SCN2661 /SCN68661 

f9PNted When the two registers match. the Table 3. DEVICE RELATED SIGNALS 
tlun1 mode is tem'tlnated and character as· 
eembly mode begins H •ngle SVN operation 
ii programmed. the SVN DETECT status bit IS 

tllll H double SVN °"9ration 11 programmed, 
lw tirlt character ~ after SVN1 
1111181 be SVN.2 in order for the SVN DETECT 
1111 to be Mt. Otharwiae, the EPCI returns to 
tw tlun1 mode. (Note that the aequence 
IYN1 - SVN1 - SYN2 will not achieve lyn· 
ctvoniZation.) When aynchroniZ1t1on has 
bMr1 aclWlled. the EPCI continues to auem. 
Ille c:tiaractars and transfer them to the hOld· 
~ '9gilter, Mtling the RxROV ltltus bit and 
8IMl1lng the JramY output •ch time a 
c:tiaracter ii tranaferred The PE and OE 
atatus bits are NI as appropriate Further 
'9Ca1Pt ol the appropriate SVN aequence Nts 
the SVN DETECT status bit If the SVN 
etripptng mode IS commanded. SYN charac­
ters are not transferred to the holding reg1s­
ear. Note ltlat the SVN characters used to 
eatabllat'I initial synchronization are not 1r1ns· 
tlrred to the holdtng register in any case 

IExWnal jam synchronization can be achieved 
via pin 9 by appropnate Nltlng ol MR27 -
MR2~. When pin 9 is an XSYNC input, the 
internal SYN1, SVN1 - SVN2, and OLE -
SYN 1 detection is disabled Each positive 
gairlg llil1nal on XSYNC will cause the recerv· 
er to establish synctl011ization on the ~ 
edge ol the neltl RxC putae Character as· 
aembly will ltlrt with the RxD tnpU1 a1 this 
edge. XSYNC may be lowered on the neltl 
Ji1ir1Q edge ol RxC. This external synchronaa· 
lion will cauae the SVN DETECT status bit to 
be Ml until the status register rs read Refer 
ao XSYNC timing diagram. 

Transmitter 
Ttle EPCI is couclibol l8d to traflsmrt data 
When the CTS input is low and the TxEN 
command regis1er brt IS NI The SCN266, 
tndicates to the CPU that ii can accept 1 
character for transmission by Ntllng the 
TxROV ltatus bl\ and asserting the TiRl5Y 
OUlput. When the CPU writes 1 character into 
lw lranamit data holcllng register, these con­
clllions are negated Data are 1r1nlferred from 
the l'IOld1ng register to the transmit lhifl regts· 
ear When it IS Idle or his completed tr1nsmis· 
8iorl of the previous chlracter The TxRDY 
aondilions are then uaerted again. Thus, one 
M cNl'acter time of buffenng is prOYided 

In 1he a.ynchtOllOUS mode, the lransmitter 
eutomatic:a~Nncls1startbllfollowed~the 
pogramrned number ol data bits, the least 
aignfftcant bit being tent first It then appends 
an optional odd or even panty bit and the 
programmed number 01 stop bits. II, following 
.. namisslon ol the data bits. 1 new character 
ii not available in the transmit hOld1ng reg1s· 
tar, the TxD output remains tn the mar1<.1ng 
(high) condition and the raM'f /~ out· 
pU1 and its corresponding status bit are as· 
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I._ .. INPUT/ 
PIN NAME PIN PIN OUTPUT 

BRCLK x x I 

EIBKOET x )( 110 

~/XSYNC x )( 110 

RxD x x I 

TxD x x 0 

~ ' x I 

!5i:ti )( x I 

rn x x I 

t5'm x 0 

m x x 0 

Nrted Transnwaion l'9IUlnel when the CPU 
loads 1 new charaClar into the holding ragis· 
ter. The transmitter can be foroed tc OUlpul a 
eonbnuous low (BREAK) condition by Mlllng 
the Mnd br .. k command bit (CR3) high. 

In the 1ynchronou1 mode, when the 
SCN26e 1 is initially CIOl ldltioned to transmit, 

5 

I 

I 
FUNCTION I 

Clocll input to the internal baud rate generator ; 
c- table 1). Not raquired ii external receiver . 

- ....,,.., otocks .,. UNd. I 
AeoaN9r' Clock H external receiver clock is 1 
piogrammecl. tllil input oontrols the rate ai , 
wtlctl the c:tiaracter • tc: be '9Ce!Yed Its 1 
trequency la 1X, 16X or &CX the baud rate, IS I 

programmed ~ mode Ng1Sler 1. Data are : 
lampled on the rillllg edge ol the Clock. II ; 
in.n.t f9Ceiver cloclt • programmed. thts p1r1 ! 
can be a 1X/16X dock or a break detect output ; 

pin. I 
Trarmmitter dock. H external transmitter cloc~ I 
is programmed. thlS input controls the rate 11 
which the c:tiar1cter IS transm1neo Its frequen· 
cy la 1X, 16X or &IX the baud rate, as 
programmed by mode register 1. Tile 1ransmil· 
.., data changes on the talhng edge of the 
clock. H internal transmitter clock 11 pro-
..,nrnad. lw pin can be a 1x11ex clock 
OUlpul or an 8IClemll iam synchronization input 

Serial data input tc the receiver. "Mart<." ii 
high, "apeoa" ii low. 

Serial data OUlpul from the trll'ISmitter "Marl<" 
is high, "apace" is low. Held in mark coridnlon 
when the hnlmltler • dllabled 

General purpoee input which can be UMd for 
data eat rllllcly or ring inchcator oonclibon Its 
complement l!PPN'W at ltltus register brt SR7. 
C.... 1 low OUlpul on TiiElilT /~ when 
b _.. changes ii CR2 or CRO • 1. 

Dall camar detect input. Must be low in order I 
for the reoeiver to ~te. Its complement I 
~ al status regtater bit SR6. C&uses I 

low OUlpul on TiiElilT /~ when ltS state 
changal If CR2 or CRO • 1. H l5Ct5 goes high 

1 while '908ivin;. the RxC ii internally inhibited 

ci.r to .-Id input. MUii be low in order tor the ..,.,,... '° ~te " 11 ooes high ciunng I 
n•1lillioi1, h character 1r1 the transmrt lhitt 
...., .. ba RNmitted before termination 

General purpoee OUIPUI whictl is the oomple· 
rnent of oomrnanc1 19g11ter bit CR 1 . Normally 
UMd to Indicate data terminal r•dy 

Gens.i purpoee OU1PU1 whictl ii the oomple-
rnent of oomrnand '9gilter bit CRS Normally 
UMd '° Indicate racii-1 to lend. See Com-
INnd Aagilt9t (CRS) for details 

1w TxO OUlpul remains high and the TxRDY 
condition ii uaerted until the first character 
ID ba transmitted (UIUllly I SYN c:t\ar1cter) IS 

loaded by the CPU. SubMQuent to thts. 1 
continuous 1tre1m of characters 1s 
.. nsmitted No extra brt& (other thin parity. tf 
commanded) are generateo by the EPCI 
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Tllble 4. SCN2161 REGISTER ADDRESSING 

Cl A, Ae Rtw PUHCT10N 

1 x x x Thr ... state data bus 
0 0 0 0 Aelld recei'le tloldll'IQ register 
0 0 0 1 Write tran1mi1 holding register 
0 0 1 0 Read status Ngister 
0 0 1 1 Wnte SYN1 /SYN210LE registers 
0 1 0 0 RNd mode 19gister h 
0 1 0 , ,.. Wnte mode regillter 1'.i 
0 1 , 0 Read command register 
0 , 1 1 Wnte command register 

lllOTl: 
a. AC d11rect911111e1 -*"' tor t1nq ~ 

Ill 

LOAD 
MODI lllOISTEll 1 

NOTE 

- """'* I - lie wnlt.., ... _2_ ... _ -ll99111t••2 
- not lie P'"I'- d ........ , 
CIOCU arw MMC-

NOTE 
5Ytlii1 ~ fftuat De wntten 
•ton SYH2 can oe wrtftl'f'I 1no 
SVf\12 tlefO<e D<.E can lie """*' 

Ill 
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LOAD 
COllllAlllD llEOISTlll 

r--- ___ , 
I CWEllATE I ·---

DISAILE 
llCVll AND XllTll 

Figure 1. SCN26fi1 lnltlllllzatlon Flowchart 
-
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unless the CPU fails to aend t new character 
to the EPCI by the time the transmitter has 
completed tending the prlMOUs character 
Since synchrOnOl.ls communication does not 
ellow gaps between characters. the EPCI 
a-.ts TxEMT and automabeally "fills" the 
gap by transmitting SYN1s, SYN1 - SYN2 
doublets. or OLE - SYN 1 dc>Ut>fftts. depend· 
ing on the state of MR16 and MR17. Normal 
1ranlrllilliOn of the rnesuge resumes when a 
new character is available"' the transmit data 
holding register. H ll'le lend OLE brt 1n the 
command register IS INe, the OLE character 
ii automatically transmrtted pnor to transm1s· 
lion of the message character in the THR 

EPCI PROGRAMMING 
Pnor to initaating data commun1cat1ons. the 
SCN2661 operational mode must be pro· 
grammed by per1om11ng wnte operations to 
the mode and c:ommand registers In addlttOn. 
If synchronous operation IS programmed, the 
eppropnate SYN/OLE registers must be load· 
ed. The EPCI can be reconfigured at any time 
during program exec:ution. II flowchan of the 
initialization process appears in figure 1 . 

The internal registers of the EPCI are ac· 
ceued by applying ~ 11gnats to tne CE:, 
Rtw, 111 end Ao inputs. The conctmons nee· 
eaaiy to acb-ess Nctl register are shewn 1n 
table 4. 

The SYN1, SYN2, and OLE registers are 
8ccesMCI by perlorm1ng write operations With 
the COllditions 111 - o. Ao· 1, and AIW • 1. 
The first operation loads the SYN 1 register 
The next loads the SYN2 register. and the 
tlwd loads the OLE register Reading or 
lo9dlng the mode registers 11 done in a 1irnt1ar 
manner. Tne hrst write (or read) operation 
addresses mode register 1, and a aubseQuent 
operation addresses mode register 2 If more 
than the required number of aecesaes are 
made. the imemal aequeneei recycles to 
point at the first register. The pointers are 
rwet to SYN1 register and mode r9gister 1 by 
a RESET input or by performing a read 
COfTllTl8nd n1g1ster operation, but arE- unaf­
fected by any octl8f read or wnte operation 

The SCN2661 '9gister formats are summa­
rized in tables 5. e. 7 and 8. Mode registers , 
and 2 define the general operational charac­
ttriatles of the EPCI, while the command 
rwgister controls tile operation Within this 
buic fra~. The EPCI indicates its Sia· 
u in the ltatus register. Ti- registers are 
clMr9d when a RESET input is applied. 

Mode Register 1 (MR 1) 
Table 5 illustrates mode register 1 Bits MFll 1 
and MR10 aelect the commul'ltCBtion format 
and baud rate mult1pher 00 specifies syn. 
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Table 5. MODE REGISTER 1 (MR1) 

Product Spec:tf1c1110~ 
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lllA17 llA16 lllA15 llA1• lllA13 1 llA12 llA11 l llR10 I 
lync/Aaync Parity Type Parity Control Character LMtlth lllode end .. ucl Rate Factor ' I 

A8ync: Stop .it length 

00• Invalid O• Odd 0. Disabled 00. 5 bits 00 • Synchronous 1 X rate 
01 • 1 110P bit 1 •Even 1 •Enabled 01 • 6 bits 01 • Aaynctvonous 1 X rate 
10 • 1 h atop bits 10. 7 bits 10 • Aaynctvonous 16X rate 
11 • 2 l10p bits 11 •• bits 11 • Alyncnronous &4X rate 

lync: Sync: 
Number of T~rency 
IYN Char control 

0 • Double SYN O•Normal 
1 • Single SYN 1 • Transparent 

NOTE: 
Baud rate factor on Hynchronous applies only ~ eXlema· cloek is Mtected Factor os 16X " internal CloClt ia 9lllec:ted Moele must be Miected 1111~1, 
MR 10) ., any ca5e 

Table 6. MODE REGISTER 2 (MR2) 

llR27-llA2C llA23-llA20 

.. ucl Rate 
TxC Axe Pin I Pin 25 TxC RxC Pint Pin 25 Mock &election 

0000 E E TxC RxC 1000 E E XSYNC1 RxC/TxC sync 
0001 E I TxC 1X 1001 E I TxC BKDET async 
0010 I E 1X RxC 1010 I E XSYNC1 RxC ayrlC 

0011 I I 1X 1X 1011 I I tX BKDET 8lync: s.e baud rates in 

0100 E E TxC RxC 1100 E E XSVNC1 RxC/TxC aync table , 
0101 E 1 TxC 16)( 1101 E I TxC BKOET 8lync: 
0110 I E 16X RxC 1110 . I E XSYNC1 RxC eyne 
0111 I I 16X 16)( 1111 I I 16X BKOET ayne 

NOTES: 
1. When pm 9 IS programmed as XSYNC input SYN1, SYN1.SYN2. and OLE·SYN1 o.tec:llOr'I a daabled. 
E • Elll9ma1 ctoci< 
I • lnlemal Clock (BFIG l 
1X anO 16X are C1oC1t outputs 

ctvonous mode and 1X multlplter 1X, HSX. 
arid &4X mulllphers are programmable for 
aynctlronous format However. tile muttopher 
in aynctvonous format apphes only i1 the 
eictemal clock input option is sel.eted by 
MR24 or MR25. 

MR13 and MR12 select a character length of 
5, 6, 7 or 8 bits. The character lengtl\ does 
not incluc:le the panty bit, if programmed, and 
does not include the start and stop bits 1n 
esynchrcM IOUS mode. 

MRt• controls petity generation H enabled. a 
pertly bit is added to the transmitted charac­
ter and the ,_.,,er performs a panty Check 
on inooming data MR151181eets odd or eYen 
P9lit)' when panty is enabled by MR14. 

In uynehrooous mode. MR17 end MR16 
Mlect character framtng of i. t .5. or 2 stop 
bits (H 1 X baud rate 1& programmed. 1.5 stop 
bits defaults to 1 stop bits on transmit.) In 
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synchronous mode, MR1 7 controls the num­
ber of SYN characters used to establtsh 
synchronization and tor character fill when 
the transmrtter 1& idle. SYN1 .icJll8 is used if 
MR17 • 1, and SYN1 -SYN2 is used when 
MR 1 7 • 0 tt the trensparerrt mode is apec:t· 

fted by MR16, OLE - SYN1 ii used tor cha•· 
aeter fill and SYN detect, but the normal 
synchronization aequence is used to eatab­
ltsh character sync. When transmitting. a OLE 
character m the transmit holdtrlg 1'9gister will 
cause a second OLE character to be trans­
mitted. This OLE atuffing elili•.- ltl9 IOft. 
ware OLE compare and stuff on eech trana­
parenl mode data character. H the aend OLE 
command (CR3) ii actiYe when a OLE ii 
loaded into THR. only one addibOnal OLE will 
be transmitted Also. OLE stripping llnd OLE 
detect (With MR14 • 0) ere .-bled. 

The bits in the mode register affecting char· 
acter all8mbly and dtsusembly (MR 12 -

7 

MR16) can be changed dynamlcally (during 
8CM ,..,_,transmit operation) The char­
acter mode register effects both the transmn­
ter and '9Ceiver, therefore in synchronous 
mode. changes should be maele only in na11. 
...... mode (RxEN • , or TxEN • 1, but no1 

both liimultaneously • 1 ). In aynctlronous 
mode, dsacter Changes Should be made 
when RJCEN and TxEN • 0 or when TxEN • 1 
and the transmitter ii manung 1n hall-Ouple• 
mode (RxEN • 0). 

To effect ..-nbly/diaanembly of the next 
l90liwedlll'lll iarNltecl character, MR t 2 - 1 5 
must be changed within n bit times of the 
ectiv9 pig state of ~ tr.JmY. Trans· 
perent and non-tranaparent mode changes 
(MR16) must occur within n - t bit times of 
the character to be affected when the 1'8CetV· 

• or transmitter is actiYe (n • smaller of the 
new and old character lengths.) 



Enhanced .Programmable Communications 
Interface (EPCI) 

SCN2661/SCN68661 

T8ble 7. COMMAND REGISTER (CR) 

CA7 CAI CAS CA4 CA3 CA2 CA1 CAO j 
Receive Dita Tren1mlt I 

I 
Requnt ..... , Sync/ Control Tennlnel Control I 

OperatJnt Mode To Send Error Alync (RllEN) Rudy (TxEN) I 

00 • Normal operation O•Force lifrS O•Normal Alync:: 
01 • Aaync:: output high 1•Retet Foroe ...... 

Automatic one Clock 11me erTor flags O•Normal O• DiMble 0 • Force O'm o. Otlable I 
1 •Enable 1 echo mode after TxSR 

Sync: SYN and/or aenalization 
DLE stripping mode 1 •Force ATS 

10 • Local loopbaek output low 

1 1 • Remote loopback 

Table I. STATUS REGISTER (SR) 

8R7 SAi SAS 

Dita Set Deta Carrier FE/SYN 
Reedy Detect Detect 

o-~ input o • Del5 input 'A11nc: 
ii high ii high O•Normal 

1 • lSSR input , • Del5 input 1 •Framing 
ii low IS low error 

Srnc: 
(Should be O• Normal 
ignored in 1 •SYN 

24-pin verSIOn) detected 

Mode Register 2 (MR2) 
T.t>ie 6 illustrates mode register 2. MR23, 
MR22, MR21 and MR20 control the frequen­
cy of the internal baud rate generator (BAG). 
Sorteen rates are selectable for each EPCI 
V8rllOn (-1. -2. -3). Versions 1 and 2 apeclfy 
a 4.9152MHz lTL input at BACLK (pin 20); 
version 3 specifies a 5.0688MHz input which 
ii ldel'ltical to the Slgnebcs 2651 MR23 - 20 
are don't cares i1 external ctoc:ks are selected 
(MR25 - MR24 • 0). The mdMdual rates are 
given ., table 1. 

MR24 - MR27 select the receive and transmit 
clock source (either the BRG or an external 
input) and the function at pins 9 and 25. Refer 
to table 6. 

Command Register (CR) 
Table 7 illustrates the command register. Bits 
CRO (T11EN) and CR2 (RxEN) enable or 
disable the 1ransmitter and receiver rapec­
tively Ao to 1 1ranaitlon of CR2 forces 1tan 
bit aearch (async mode) or hunt mode (sync 
mode) on the second~ ns1ng edge Dis­
abling the receiver causes ~ to go high 
(inactive) If the transmitter IS disabled, rt Will 
complete the transmission of the character 1n 
the transmit shift register (1f any) pnor to 
terminating operation. The TxO output will 
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in llalul nlgilter 1 • Force brelk 1. ENlble output high 
(FE, OE, PE/OLE 1 • Force O'm 
detect.) output low 

•me Not app1ic:a. 

Ilene! DLE bit in 
O•Normal 
1 • Senc:IOLE 

24-pin "'9!0n.) 

8R4 8R3 8R2 8R1 SAO 

PE/DLE TxEMT 
OYerTun Detect DSCHG AxADY TxADY 

O•Normal Alync:: 
1 •Overrun O•Normal O•Normal O• Receive o • TranllTlit 

error t • Parity error , •Change in holdlng holding 
~ (28-pin register r9g111er 
'lll'lion only), empt)' busy 

Srnc: or t5CC5. or 1 • RecetYe 1 •Transmit 
O • Nomial trlnlmrt lhift holding holding 
t • Pamy error '9g!Ster is register register 
or OLE empty 
received 

then remain in the marking state (high) while 
TilWY and Timi' will go high (inactive). If 
the receiver is disabled, it will terminate 
operation immediately. Any Character being 
assembled will be neglected. A o to 1 1ranll­
llOn of CR2 will initiate start bit aearc:h (uync) 
or hunt mode (sync). 

Bits CR1 (28-pin only) (DTR) and CRS (RTS) 
control the~ and m outputs. Data at the 
outputs are the loglcal complement of the 
regeater data. 

In asynchroncM mode, Mlting CR3 will force 
and hold the TxO output low (apacing condi­
tion) at the end of the current tranlmitted 
character. Normal operation rnumes when 
CR3 11 cleared. The TxO line will go hlgtl for 
at least one bit time before baginning ..,. 
mission of the next character in the lranlmit 
dlta holcllng regiller. In l')'nehrooous mode, 
Ml11ng CR3 c:aiaes the 1ransmilaion of the 
OLE register contents prior to aending the 
character in the lranlmit data holding Ngis­
ter Smee this 11 a one tame command, CR3 
does not have to be reset by aoftware. CR3 
should be Mt when entering and exiling 
transparent mode and for all OLE - non-OLE 
character sequences. 

8 

has data empt)' 

Setting CR4 ca..-s the error flags in the 
ltlltus nlgilter (SR3, SR.C, and SRS) to be 
cleared. This is a one time command. There 
ii no internal latch for this bit. 

When CRS (RTS) is Mt. the 1ifrS pin is forced 
low. A 1to0 transition of CR5 will cause m'S 
to go high (tnac:tive) one TllC tirne alter the 
lut aerial bit has been 1ranamitted If a t -to-0 
1ranaitlon of CR 5 occurs while data ii betng 
lransmitted, m will remain low (active) until 
both the THR and the transmit ahitt register 
.. empty and then go high (ll\llCllVe) one 
TllC time later. 

The EPCI can operate in one of four sub­
modes Within each major mode (synchronous 
OI' uync:hiOllOUI). The operational sub-mode 
ii determined by CR7 and CR6. CR7 -
CR6 • 00 11 the normal mode, with the trans­
mitter and recerver C)p81'abng •nd89endently in 

accordance with the mode and llatus register 
inltructlons. 

In a1ynchronous mode. CR7 - CRS • 01 
places the EPCI in the automatic echo mode 
Clocked. regenerated received data are auto­
mabeally directed to the T xO tine while nor­
mal receiver operabon continues. The receiv­
er must be enabled (CA2 • 1 ), but the trans· 
milter need not be enabled. CPU to receiver 
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Table I. SCN2661 EPCI va SCN2651 PCI 

FEATURE EPCI Pel 

1. MR2 811 6, 7 Control pm 9. 25 Not tned 
2. 01.E detect - SR3 SR3 • 0 for 01.E - OLE. SR3 • 1 for 01.E - OL.E, 

OLE-SYN1 OLE-SYN1 
3. Reset of SR3, Second character after R~ dllable, or CR.t • 1 

Dl.E detect DL.E. or receiver disable. 
or CR4 • 1 ... Send Ol.E-CR3 One time command Reset m CR3 on next 

rxFmY 
5. Dl.E stuffing '" Automatic OLE stuffing when None 

nnaparent mode 01.E 1& loaded except if 
CR3• 1 

6. SYN1 stripping .\II SYN1 Fnt SYN1 of pair 
In double sync 
non-transparent 
mode 

7. Baud rate Three One 
~ns 

e. Terminate .\SYNC Reset CR5 m response to Reset CRO when ram 
transmission ram changing from , to 0 goes from 1 to O Then reset 
(drop RTS) 

8. Break detect Pm 25 1 

10. Stop bi1 searched One 
11. External jam sync Pm e2 
12. Data bus timing Improved over 2651 
13. Data bus dnlfers Sink 2.2mA 

So.lrce .tOOµA 

NOT£S: 
1 . .._,..., BAG UMd f0< ~.C 
2 Internal BRG UMd IOI TKC 

oommunicabOns continues normally. but the 
CPU to transmitter hnk IS disabled Only the 
lrst Character of a break condlllon IS echoed. 
The TxO output will go high until the next vatod 
91art is detected. The following condrtions are 
true while in automatic echo mode. 
1. Data assembled by the receiver are auto­

matically placed 111 the transmrt holding 
Ngister and retransmitted by the trans­
mitter on the TxD output 

2. The transmitter IS clocked by the receive 
clock. 

3. rxm5Y output - , . 
4. The TxEMT/bscHG pm will reflect only 

the data set change condition. 
5. The TxEN command (CRO) IS ignored 

In synchronous mode, CR7 - CR6 • 01 
places the EPCI 1n the automatic SYN/OLE 
9lripplng mode. The exact action taken de· 
pends on the Mttlng of bits MR17 and MR16. 
1. In the non-transparent. smgle SYN mode 

(MR17-MR16•10), characters in the 
data stream matching SYN1 are not 
transferred to the recerve data holding 
Nglller (RHR). 

2. In the non-transparent. double SYN 
mode (MR17-MR16 • 00). characters tn 
the data stream matching SYN 1. or 
SYN2 ii immediately preceded by SYN1, 
are not transferred to the RHR 
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CR5 when TiEm goes from 
, to 0 

FE and null character 
Two 
No 

-
Sinl<. 1.6mA 
Source 100µA 

3. In transparent mode (MR16 • 1), charac­
ters in the data stream matching Ol.E, or 
SYN1 ii it'nmedlately preceded by Dl.E, 
are not transferred to the RHR. However, 
only the first OLE of 1 Dl.E-DLE ,_. is 
stnpped. 

Note that automatic stripping mode does not 
affect the setting of the Dl.E detaet Incl SYN 
detect Slatus bfls (SR3 and SAS). 

Two dlagnosl>C sub-modes can also be con­
figured In local loopback mode (CR7 -
CR6 • 10), the following loops are connected 
internally· 
1 . The transmitter output ii connected to 

the '-Yer input. 
2. ~ is connected to DCti and m is 

c:onnec:ted to rn. 
3. The receiv9r ii clocked by ttle ftnlmit 

clock 
4. The O'm. JM'S and TiD OUlpUls life held 

high 
5 The ~. Deti, mA and RxO ir111* llf9 

ignored. 

Addrtional raQUiramentS to operate In the 
local loOpbaek mode are that CRO (TxEN), 
CR1 (DTR). and CR5 (RTS) must be Mt to 1. 
CR2 (RxEN) IS ignored by the EPCI. 

9 
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The aecond dllgno&be mode 1s the remote 
loopbaek mode (CR7 - CR6 • 11 J In this 
mode: 
1. Data uaembled by the rec:erVer are auto­

matically plaetld tn the transmit holding 
'9gilter and retransmitted by the trans­
mitter on the TxO output 

2. The tranemlttar is cloc:lted by the receive 
clock. 

3. fllo dlta are aant to the local CPU. but the 
error status oondillons (PE. FE) are set 

•· The~. TilrnY. and T'i[M'f1 
~ outputs are held high. 

5. CAO (TxEN) is ignored. 
e. All °'* aignals operate normally 

8tatua Regl•ter 
The data contained 1n the status register (as 
lhown in table 8) indicate rec&1Yer and trans· 
mitter oondillons and modern/ data set sta1us 

SRO is the transmitter ready (TxROY) &talus 
bit. It, and its corTnpondtng output, are vahd 
only when the transmitter 111 enabled If equal 
to 0, 11 indicates that the transmrt data holding 
19gi1tar has been loedacl by the CPU and the 
data has not been transferred to the transmit 
ltlifl ....... If NI equal to 1, it indicates that 
ttle l'lolding 1'9g!Ster 1& rMdy to accept dala 
from the CPU. Thi$ bit is ll'llllally set When the 
n\lmiller ii enabled by CRO. unless a 
charaetar has previously been loaded into the 
tloldlrlg Nglller. It is not Mt when tt1e auto· 
matie acho or NmOte loopbaek modes are 
programmed When thts bit IS set. the rxm5Y 
output pin is low. In the autOITlltic echo and 
femole loopbat* modes, the output is held 
high. 

SR1, the ,..._ !Udy (RxRDY) status bit. 
ftilcatas the condition of the recetve data 
flolding r9g1Ster. If aat. II indtc:ates that a 
character has been loaded into the holdmQ 
19g11ter from the racetYe shift ragis1er and 11 

ready to be read by the CPU II equal to zero. 
there ii no ,_ character tn the holding 
'9gilter. Thi$ bit IS Cleared when the CPU 
reads the racetYe dlta holding register or 
when the recerver is dlubled by CR2. When 

- ttle ~ outpu1 ii low. 

The TxEMT /OSCHG bet, SA2. when set. 
Indicates either a change ot state of the ~ 
(28-pin only) or ~ inputs (When CR2 or 
CAO • 1) or that the transmit Shift register has 
oomplatad tralllmillion of a Character and no 
new character has been loaded into the 
nnsmtt data holding register. Note tha\ in 

aynchlllflOUS mode thts bi1 will be set even 
though h llPP'opriate "fill" character is 

tnlnlmlttad. TxEMT will not go aebve until at 
llest one character has been transmitted It is 
~ by loadtng the transmit data holding 
register. The OSCHG condition tS enabled 
when TxEN • 1 Of RxEN • 1. It IS cleared 
When the status reg1s1er IS read by the CPU If 
the status rag1s1er 1s read !Wice and SR2 • 1 
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While SA6 end SR7 remain unctienged. then 
e TxEMT condition exists. When SR2 II Mt. 

"" Tii!QT/mcim output is tow. 
SA3. when Mt. indllCetes a received parity 
cor when parity is enabled by MR14. In 
~wo1101• tl'Mlparent mode (MR16 • 1). 
with parity dllabled, it indllCetel thllt e ctlarac· 
ter metctvng OLE register was received and 
"" preMnt character is neither SYN1 nor 
DLE. TM bit is cleared when the nut charac· 
ter fOllowlng the above Mquenc:e II loeded 
Into AHR, when the receiver is disabled, or by 
a reHt error command, CR4. 

ABSOLUTE MAXIMUM RATINGS1 

PARAMETER 

Operating ambient temperature2 

Stcnge '9mpareture 
All wolteges with respect to ground3 

The overrun error status bit. SR4, indlc:ates 
that the previous character loeded mto the 
'9Ceive holding register WU not reed by the 
CPU at the t11ne a new reoeived character 
WU .. ......., mo it. This bit is cleared 
when lie NCei¥'ar II dllabled or by Ole reut 
enar command. CR4. 

In uync:tlronous mode, bit SAS lqlifiel that 
119 receN9d character WU not framed by a 
ltOp bit; i.e., only the first atop bit is Checked. 
If RHR • 0 when SAS • 1, a tnek condition 
ii present In aynchOllOUI nonlranlparent 
mode (MR16 • 0), it indlcat• ~ of the 
SYN1 character in lirigle SVN mode or the 
SYN1 - SYN2 pair in double SYN mode. In 

RATING UNIT 

Note 4 ·c 
-65 to +150 •c 
-0.5 to +6.0 v 

DC ELECTRICAL CHARACTERISTICS~·511 

PARAMETER TEST CONDmONS 

Input ---VIL Low 
VIH High 

Output YOll.qe 
VOL Low loi.. 2.2mA 
Vr:M7 High IOH •-.OOµA 

Iii. Input leakage current VIN • 0 to 5.SV 

....._·output IMIUlge current 
ILH Da1a bus high Vo•4.0V 
lu Deta bus tow Vo• 0.4SV 

Ice Power supply current 

CAPACITANCE T~. 2s·c. Vr:t:,. ov 

PARAMETER TEST CONDIT10NS 

C1111111tm1e1 
c... Input 

CouT Output tc • 1MHz 
C.10 Input/Output Unmlulnd pins llld to ground 
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synchronous transparent mode (MR16 • ti. 
Ills bit is set upon detectlOn of the 1n1t1a1 
aynchronmng cneracters (SY~1 or SYN1 -
SYN2) and. after aynchronization has been 
..::hiWed, when e OLE- SYN1 pair IS re· 
Ol!Yed. The bit 11 -t when the receiver is 
dilablecl. when the reset error command 1s 
glWn in uyndlionous mode. or When the 
atalUI Ngil1er II read by the CPU in the 
aynchronoul mode. 

SR6 and SR7 (28-ptn only) reflecl the cond•· 
lions of the CiCt5 and ~ inputs respective· 
ly. A low input MIS rts corresponcl1ng IUltus 
bit. and a high input clears it. 

UMITS 
UNIT 

lllin Tp Mall 

v 
0.8 

2.0 

v 
0.4 

2.4 

10 µA 

µA 
10 
10 

150 mA 

UMITS 
UNIT 

Min Tp Mex 

pF 
20 
20 
20 



Slgrlet1cs Microprocessor Products Product Specihcat1on 

Enhanced Programmable Communications 
Interface (EPCI) 

SCN2661 /SCN68661 

AC ELECTRICAL CHARACTERISTICS• 5 6 

PARAMETER 

... Width 
1'1Es Reset 

tcE Ctllp enable 

881-up and hold llrne 
t.r.s Address aet-up 

~ Address hold 
lc:s R1w control aet-up 

lcH Rtw control hold 

tos Data 191-up for wnte 

~ Dela hold for wnte 
lfucs RX data set-up 

1flXH RX data hold 

too Data delay time for read 

loF Data bus floating time for read 

be CE to CE delay 

Input Clock frequency 
fBAG Baud rate generator (2661A,B) 

fBAG Baud rate generator (2661C) 
f1111T 'D Tie or~ 
Clock width 
tpH9 Baud rate high (2661A,B) 

feAH9 Baud rate htgh (2661C) 

'-'•. Baud rate tow (2661A,B) 

feAL1 Baud rate tow (2661 C) 

1R!Ttl Tie or ~ high 
IAITL ID Tie or~ tow 

tTXO TxD delay from falling edge ol Tie 
trcs Skew between TxD Changing and falling 

edge of Tie output8 

llOTES: 
1.1._ allOYe tllOle llS1ed under Ab5oWle Max'""'"' Rettngs may mute 

,.,,....ii dllmage to the CleYICe Tftls IS 1 strna rating on1y 1nd tt.lnCllonlt 
oper1110n of 1N Clevic:e 11 these or 11 1ny other condlllon above lllOee 
n:hclted "' Ille OPll'lllor' Mellon of 0 t111s soecif1C1110n IS not implied 

2 For operating 11 ei.vated lell'IP8f1tures. the Clevlce must be derlled lllled 
on + 1so•c max1mu.,., iunc11on 1ernpera1ure 

S TM product includes circunry IPIClfocetty dellgnecl tor Ille protecllOn of 111 
i'IWnal device$ from Ille llamag1nQ llftec:ls ot excesStVe lla!IC Clllrge 
None1f'leless. ~ is IUQ!IHled !hat conventionai precaubons be taken IO IYOICI 
applying any VOitages t1r91• thin the rated maxima 

4. Parameters are valtd ovei oper111ng t1mper1ture ra11ge unlelS Olherwlla "*""" See Oldenng COOe table tor applicable temperature ... and 
llPl'•ting supply range 

February 20, 1885 11 

UMITS 

i TEST CONDITIONS UNIT 
llln '"' .... 

ns I 1000 
250 I 

ns I 

10 I 
10 
10 
10 

150 
10 

300 
350 

Ci.• 150pF 200 ns 
CL. 150pF 100 

800 

MHz 
1.0 <l.8152 •.8202 
1.0 5.0688 5.0738 
de 1.0 

ns 
75 
70 
75 
70 

480 
,qo 

c. - 150pF 650 ns I Ci.• 150pF 0 

5 An VOllage _,,..,.,,.. n ~IO ground All time measurernerm 
- 811111 50 .......... for ~ (lll09PI ip,.. and laAJ ll'ld at 0 BV end 2 OV 
tor OUIPUIS· lllPlll --~ ..._., o.•V and 2 •v, willl a 1l'IPlllltOn lime 
ot20ns-

•. TWPICI' .,.._ are at + 20•c. twsicat ~ llOltagas and typK;at .,,_ng 
Plfl'lmelets 

7.IATFI, r.JmV, ~Md r.ElilTI~ outpul5 are open dr11n 
I Para-* applles when llll8mal ftnlmllla< clocl< IS Uled 
I Under 1811 mndtllOllS ol 5.0M&Mt-tz t..,G (266,C) Incl '91!i2Ml-lz l9Rr. 

caee1A.B1. 18f1H and ""'- _.,,., 11 v"' and v,L ~'~ 
10. In ~- IDCll IDopbeck lllOCll. 1111"11 1X ~ the following 

.-llTllWI _,, "'1T • 0.83MHz max and lltm. • 10Cln$ min 



Signetic:s Microprocessor Products 

Enhanced Programmable Communications 
Interface (EPCI) 

TIMING DIAGRAMS 

ltEIET 

811CUI. 
TllC,llaC --

TRANSMIT 

I llT Tllilt 
11. ti. Ott M Cl.OClt HlllOOSl 

Tao ----------+~ 
----1~-----------'Tao 

~I lfcs 

~-----/ \_ 

-
READ AND WRITE 

Februlty 20, 1985 12 

SCN2661 /SCN68661 

CLOCK 

'ellL 

Wn. 

.__ __ "'lllT --~ 

RECEIVE 

-

-
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TIMING DIAGRAMS (Continued) 

TllflDY, TxEMT (Shown tor s.bil charectera, no pertty, 2 stop bits {in aayncl'iiOllOUI mode)) 

T•D 
,,,l,a,•,l1,,l,l,•,l1•·•······1,,•,a,•,l1,,•,l,•:·1 

I I I I I 
I 

__ -:.-_~ 
llr\TAa 

TaD 

_D_A,, 12111 •,lll 
I DAUt 

c ... ,,,1,1,•:·1· 
I - DATAI ~ -

c-D-As I OAU• 

, , .... _J 

WlllTl 
fWTttll 

OATA 1 

...... 
A•lwll!ll 
I• llDPllll• c. llaplr!2 
O• TllD~-

I I 
I I 
I I 
I I 

--~~-.. I 
I 

0ATA2 DAUi 

TllEMTpt•.,.,..~otllwtatdatal!lt. or ~l"l~•-.al .. ~Of ... ~brl 

February 20, 1985 13 
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Enhanced Programmable Communications 
Interface (EPCI) 
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TIMING DIAGRAMS (Continued) 

EXTERNAL SYNCHRONIZATION WITH XSYNC 

UlllaC 

lea ---1 I- lea a llYllC SETU" Tllll • -

I I 

llYllC I 
I 

--j 

llaD 0 

lhD 

MISSING STO" llT 
DETECTED SET Fl l•T• ---

NOTE: 

I 
1t1 • UYNC MOLD TIME• Olill llaC 

I 

'" I-I 
I 

CHAllACTEll ASSlMIL Y -
BREAK DETECTION TIMING 

Ila CHAllACTlll • S llTS.110 "AlllTY 

I 
I I 
I I 

LOOI< FOii STAllT llT a LOW flf llaD IS HIGH. LOOK FOii HIGH TO LOW TUllSITIOllJ 

I FALS~ STAllT llT CHECll MADl (llaD LOWJ 
I 
I 

talOATA Ill MISSING STOP llT DETECTED SET FE an 
SAMPLED ---- 0 - llHA ACTIVATE llaADY SET IKOlT """ 

llaO INPUT -llaSll UNTIL A MARK TO SPACE 
TllANSITIO" OCCUllS 

• tt tN "°" bf\ 11 c»irnent tne ...,, bf1 ... ,et- ..ii ooenrnance ll"IWnedla....,, 

February 20. 1985 14 
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Interface (EPCI) 
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TIMING DIAGRAMS (Continued) 

RxFIDY (Shown tor 5-bit Characters. no parity, 2 stop bits [in asynchronous mode)) 

CEFOll 
llEAD 

llUD 
STATUS 

llUD 
STATUS 

llEAD ll•d• 
C0A1A 11 

llUOllHll 
COATA 2! 

lllAOllHA 
IOATA 3! 

:....: 
1100 AHA 
tOAl A 31 

ll•OI j DATA• ' : I . 0A1A2 ' : I . OA1A3 • : I . OATU 
I I I I ~ A I' I 2 I 3 I • I s , • I c A I ' I 2 I 3 I • I s I • I c I-, 0 ,- A I 'I 2 I , I • I ', • I c A I ' I 2 I 3 I 

I Ila EN .-~~~~~~~+-~~~~~~~~~-+-~~~~~~~~~~~~~~~~~~~~-i 

i a.110¥ l-.~~o-~... L.~~~~~~~~~~-<i .... ~s>-~~~~·· 
Z OYIEllllUN 
~ STATUS.~1~•1:...-~~~~~~~~~~--\,...-~-+-~~~~~~~~~~~~~~~~--"<:" 
~ 
c efFOA 

AUD 

tlOTtS 
" - 5'1111>" 
I • Stop 1>o11 
C•k¥t>ot2 
D • T•O_"""G_'°" 
OrWy - Sloe> I>' .. lleteeled 

February 20, 1985 15 

11£A011Hll 
!DATA 3, 
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Enhanced Programmable Communications 
Interface (EPCI) 
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TYPICAL APPLICATIONS 

ASYNCHRONOUS INTERFACE TO CRT TERMINAL 

ADOllUllUS 

COtlTllOL IUS 

OATAIUS 

r------1 ··D a.----1 ~~~,':~ ... ,. ___ ..,.,o=--n-
taD 1----..iL--~:- _J._j ---z.,./; JI 
·-----ti eAUDUTICLOCK I c!f lllCL.K ,... OICILUTOll ftllllllMAL 

'-~~~~--' '-~~~~~- .... 
ASYNCHRONOUS INTERFACE TO TELEPHONE UNES 

DATAIUS 

~ 

TIO - PHONE 
/l6'fNC LINE 

&iii lllOOEM INT'IN'ACI 

1Q1811 as 
iii 
& 

t IRCIJ( MUD MTI Q.OCK 
OICIUATOll 

ftLll'HONE 
LINE -

FebNlry 20, 1985 16 
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Enhanced Programmable Communications 
Interface (EPCI) 

TYPICAL APPLICATIONS (Continued) 

SCN2661 /SCN68661 

SYNCHRONOUS INTERFACE TO TERMINAL OR PElltlllHERAL DEVICI 

'------AD'""'DDAESS IUS 

""° 
TaD 

ji;C IYNCHllONOVS 
lEllMll\IAL 011 

ICNaei l'llll"HlllAL 
T.C DIVICE 

-
SYNCHRONOUS INTERFACE TO TELEPHONE LINES 

&DDllESS IUS 

COHTllOL IUS 

DAU eus 

11•0 

tao 

r.c PHONE 
UN£ 

hl lllTElllFACE 
11\'NC 

iiCO' llllOOEM 
5CN2161 

CTS 

flT$ 

Oiii 
OTll 

February 20. 198: 17 



DEFINITION OF TERMS 

Data Sheet Identification Product Statu1 Definition n.. ___ .. ...., 
• ""' '°',..... _l $peclhca,,..,. ""'Y cnango - ,_ ..... o-ien .. ...,. ___ --- .............. - n. dllta .._....,.. ...._ ~ 1nr:1 .. •Clflclto• er•~ 10 chanee Wtlf'o..n nobee 

'""---~--·r ••4WrdlttaMl~~ata"'9l'oa1e ,.,_,, ""'......_ ..,__.,,.,.. __ _,.._...,. ___ ........ ....,..-.gr._ 
...,. ... _......,....-.et n..---.... • _..,__ ... ...,.. .. -........... ...,._ 

~ ........ , ,.,.....,.._ 
- - Ill - to -- ...., - ......,. .. belt_.... prOduci 

SognetJcs -• the ngllt to meke Changes "' Ille prOduclS contained 111 ttw publoc.lllOll., oroer to ~ Clalgn or perfOl'ITllllC9 and 10 IUIJPly the belt poasoble 
produelS S.g"911C$ also aaumes no responslbthty tor tile use ot any ciraitts delcribed lier..,,, corw.ys no DnN under any patent or Olllef ngllt. and me•es no 
,._iabOns 111a1 Ille circuota are tree trom patent "''',._,,' Apphca1lons tor any .,.._tee! - contamed in ttw publocation are tor illuslre!lon purposes 
only and Signe11c:s me>.es no repr-lallOn or warTanry 11181 such appltcabOns will be IUllable tor Ille use IP9Clhed wtthO<lt turlhe• lesllng or modol1cat10n 
FleprOC1uc:110n ot any port10n hereof Wllhoul the pnor -•n consent of SignettCS 11 prOhlblted 

!ii!IDDtiC!i 
o ~·d•orv o! U S Pl\1hps COIPOrat.on 

Signehcs Corporation 
811 Eost ArQues Avenue 
P.O. Box 3409 
Sunnyvale. Calilomio 94088·3409 
Telephone 408/739·7700 

<r Copynght 1985 &gnet1es Corporation 
Pnnted 1n U.S.A 

98-8026-61 0 Sl!DD3MCR385 
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f' A R T S L I S T 

C3 INC, RESTOH1 VIRCIHIA 

NEW DUAL f'CIRT C01'1'11.JHICATltm AIIAF'TOI'< <DPCAl '6SY HO. 480040 R06 

• RIVISIC»IS • 

PMTS LIST HQ, 400025 REV 10 05/02/85 AUTHOIUZATim. L C lrennellan 

--.............. - ..... .,. .............................. ---···11•11•••• 
l>ATE ITFI! CHANGE AIID Alm! 

03/19180 COl-:RECTED COSTS & QTr 
03/l'i'/80 (,[l!IED 101<1 I>IODES FOF. '480040R01 
07123180 Lf'DATED f'AATS LIST 
08/18/80 CHAM~ED .01 CAf· <SYN:> TO .oo~ TU l'IATCH 74LS133 
09129180 ITEM 1 F.01 TO R02; ITFI! 2~ f'l':IME SOURCE 
09/2Y/80 ITFI! 68179 1SPECIFIED 
06/21/83 added 1H914 1 11< 1 1000pf. l>el .0068 ~r ECH-83-002 LGll 
06/07/84 R08: Modihed per £CN·84·007 LGll 
11/27/&4 R09: l'lodif1ed per ECN-84·009 LGll 
05102185 R10: l'loclified per £CH·85·007 LCB 



ITEi'! • PAAT HUl'IBER ti ti lti'GR ti ti DESC~IM'lON ti QTY 

460023 R03 C3 DPCA F'C~ i-r 440018 R02 

2 7400 IJUAD 2 ltl'UT twlD 6 

3 7404 HEX IIMiRTER 7 

4 7408 IUlll 2 llf'lll' AND 7 

5 7411 TRIPLE 3 Jtf>UT AND 3 

6 74LS14 H£X IHVERTfJ: <~IT> 1 

7 7421 DUAL 4 IN AND 2 

8 7427 TRIPLE 3 Ilf'lll' la< 1 

9 7430 8 Ilf'lll' HAND 

10 7432 llJAD 2 Uf'llT ~ " 
11 7438 QUAD 2 IHF\IT HAND BUFFER <QC> 2 

12 1474 DUAL D FLIF· DI.OP 6 

13 7486 QUAD 2 Ilf'UT EXCWSIVE IJ:: 3 

14 74175 DUAD D FLIP·FLCf· 2 

15 74LS241 OCTAL IU'FER 8 

16 745241 OCTAL llUF'FER ALT 

17 74LS2<45 OCTAL ICUS TJWISCEIVER C TS) 2 

18 8T245 SIC• ALT 

19 l>f'8304 NAT,Al'ID ENGH ALT ~ 741.S245 KN 

20 745133 13 Ilf'UT tw1D 

21 74276 TI ll.JAD J·J( FLOP 2 

22 25LS2521 N'ID 8 flIT ta'F'ARITOR 2 

23 8T2M WAD BUS RECEIVER <TS> 2 

24 26502 Al'ID lbL CH Sl«)T 6 

25 9602 LT 

26 74123 TI DUAL RETRJC 11.11..TJ 2 

27 2M1C SIC IPCI 2 

28 88LS120 NATL UL LINE RCVR 8 

29 88Cl20 NATL ALT DIJS ALT 



ITEl'I * PAF.'T IUU.1£R • • l'IFCR • • DESCRIPTICtl • QT't 

30 963-M FCHLD.TI DUAL LINE DRIVER 6 

31 l'IC3488A !'KIT DUAL LINE DR IVER ALT 

32 4'310Rl01472 10JRHS 4' .11 SIP RES PAIC 2 

33 750-101-R4.7JC CTS 4,7JC SIP RES PAIC ALT 

34 4'306R101472 10JRHS 4.11 SIP RES PA)( 2 
I" 

35 150-61-R<4,7J( CTS 4,7)( SIP RES PAlC ALT 

36 24000-iC EECO SPST FDRPI A 4 POS SWTCH 2 

37 241003G EECO SPDT FDRPI C 3 POS SWTCH 2 

38 &7227-7 Al't'• 7-pos .025" sq doubl• "°" hdr 2 

39 l'lf·050 CTS JCNICHT 5.0688 l'liZ XTAL 

40 7812CP PIOTOROLA +12V REGULATeJ:: 

41 UA7&12C TI +12V REGULATOR ALT 

42 L"340T-12 HATIOHAL +12V REGULATOR ALT 

43 UAi'812UC FCHLD + 12V REGULATOR ALT 

44 7912CP l'IOTCf<OLA ·12V REGULATOR 

45 UA7912C TI -12V REGULATOR ALT 

4'6 L1'1320T-12 HATIOHAL ·12V REGULATCJ<: ALT 

<Ii UA7912UC FCHLD -12V RECULATOR ALT 

48 100 CHI 1-4W 5% RESISTOR 5 

<19 470 Cllf'I 1-41.1 5% RESISTtJl 2 

50 a: 1·4W Si: RESISTOR 

51 4,7)( 1·4W 5% RESIST()( 10 

52 101( 1·4W 5% RESISTIJ'< 20 

53 15k 1-4W 5% RESISTOR 2 

5<1 33)( 1·411 5% RESISTOR 12 

~ 120)( 1·4W 5% RESISTOR 6 

51.> 1H5817 l'I01lRlLA DIODE 6 

57 1H914 DIODE 3 

56 1H4445 FAST SW DIODE ALT 



ITEM * f'AF-T IUIE!F.~ • • ~ • • DESCf'.:If'TJON • on 

5'1 5GA-T22 Sf'RACUE 220 PF CAF " 
60 SGA-1>10 SF'RAGUE .001 UF UOOO f'F> 22 

61 5GA·D50 SPRAGUE .005 "ICROFMAI> CN· 

62 5GA·D68 SPRAGUE .0068 "ICROFMAD W 2 

63 T362A3341<050AS DNT .33 ftICROFARAD TANTAW'I CN· 2 .. 
64 T362A1051<050AS lEl'IET 1.0 "ICROFARAD TANTAWf W 2 

65 TIM 1148 SPRAGUE 25 "ICROFMA» W 2 

u Cl<05 1041< DEaU'LING W 32 

67 V18ZA1 GE Varistor, l<IVDC contir~1ous 6 

1.-8 20M04-1 Al'F' 25 PIN PIALE CQolN 2 

67' 205817-1 N'f' 25 f'IH FEMLE HDWRE 2 

70 3-86018-4 fJl'F 8" PIH COMGCTOf< 

71 87224-2 Al'lf'I 2-pos .025" sq h .. der 1'1 

72 87227·6 Al'IF'• 6-pos .025" 1q double l'Olll hdr J 

73 530153-2 ""'* 0.100" 2-pos shunt 26 

711 8 PJH IC SOCKET 6 

75 14 PIH IC SOCl<ET 0 

76 16 PIH IC SOCKET e 
77 20 PIH JC SOCl<Ei 0 

78 28 PIH IC SOCICET 2 

79 350-1300-09-07 CNIBION STANDOFF .. 
80 .it·<IO 114 screw 4·40 1/4" H phi 11 ips ICl'W 4 

81 .it-40 hex 111.1t <4·40 hu ftlt 4 

82 5GA·Q68 SPRAGUE• 68pf 120%<ax> 110v<1111> cer cap 1 

* 
• Alternates for itl!ll 36 - EECO 240004Ga 

• 
83 43511.-6-2 ,,., SPST 4 position DIP .. itch ALT 

84 78flo-i Cira~i 1 l SPST 4 position DIP .. itch ALT 



-

ITEi'! 

85 

• 

• PAAT l«Jl'IIIER • 

20~-4 

• DESCRIPTION • 
Sf'ST 4 position DIP switch 

• Alt•rnatH for itN 37 - EECO 2411003Ca 

• 
&6 4354170-2 N'I' SPDT 3 position DIP Mtitch 

87 78J03 Grayhi II SPDT 3 position DIP s•itch 

88 2~·123 CTS SPl>T 3 position DIP .. itch 

• 
• , Th• fol I011inq itMs 1 alttlou~ not p11rt of 

ti the PC board HHllb l y 1 should be purchar.ert 

ti in coordination •ith the PC boards. 

ti (Then iteJH should be included in the "Half-Board" l<it.l 

• 
89 4115-70~-0l CA!'lf(ICJN CARD E.l'ECTCJl 

90 PIM GUIDE 

91 4-40 1/41 SCllEW 4-410 1/4 SS PHILLIPS SCREW 

92 4-40 HEX NUT 4-40 SS HEX HUT 

If ll()r equival•nt 

QTY 

ALT 

ALT 

ALT 

ALT 

2 

2 

~ 

4 
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c.t.o 
°"o ----. 
6"0 

_.-.oo 

"00fl:P~'5 

r------++1+'T'--'ll ~?,~~~,.. 

• c 
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