








Mnemonic Direction 

IPO to IP6 I 

Vcc I 

GND I 

Table A-2 SC2681 Pin Designation (Cont) 

Pin Name and Function 

General Purpose Inputs - Used by the DHVll to monitor 
modem status. 

Power Supply +5 V supply input 

Ground 

A.4 DC003 INTERRUPT IC 
The interrupt controller is an 18-pin DIL device that provides the circuits to perform an interrupt 
transaction in a computer system that uses a 'pass-the-pulse' type arbitration. The device provides two 
interrupt channels, A and B, with the A section at a higher priority than the B section. Bus signals use high­
impedance input circuits or open-collector outputs, which allow the device to be attached directly to the 
computer system bus. Maximum current taken from the V cc supply is 140 rnA. 

Figure A-8 is a simplified logic diagram of the DC003 IC. Timing for the interrupt section is shown in 
Figure A-9, while Figure A-I 0 shows the timing for both A and B interrupt sections. Table A-3 describes 
the signals and pins of the DC003 by pin and signal name. 
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Figure A-8 DC003 Logic Symbol 

A-9 



300 300 
MIN\ (MIN 

BINITL ~ 1 

! 7-35: 
INITO L ~ lri:------------------------------------~--------------­

~ c..J 1 
1 
I 

ENA DATA H I 
~------______ ~ __ _L __________ __ 

ENA CLK H 30 MI.\I--i Fl n 
I ~--------------------~ ~---------------------
I 

ENA ST H 7-30 --l F 
ROSTA H I 

BIRO L 

BDIN L 

I 
1 

15--65 --: 
I r--L... ___ --,;.: .....JF 20-90 

35 MIN --l I:::..J 35 MIN-: l:=J 
I I I 

I I 

BIAKI L 

I I 1 

I c--T-L_ I 

V E CTO R H ______________ '_0_-_4_5_--'--:..1 ...J1 -: 1L. __ '_0_-_4_5 ________ ;..-__ -i:r-__________ ___ 
'2--55-: 

I BIAKO L 

NOTE: 
TIMES ARE IN NANOSECONDS. 

Figure A-9 De003 A Section Timing 

A-IO 

I 
I 

W='2-55 

MK 0173 



300==~ ____________________ --------------------

BINIT l IM-'NI300: 
PMIN: 
I I 

1 _~' ________________________________________ __ 

INITO l --rR.J:I'~-50 
7--35 : 

ENB DATA H 
~' --~---------------------------

I 
I 

ENB ClK H 30 MIN-i FlL ______________________ _ 

ENB ST H 

I 
I 
I 

7---30-1 F 
BIRO l '5-65-: r= I L-__________________________________________ _ 

I 

ROSTB H 

ENA DATA H --------~l 
I 
I 

ENA ClK H 30 MIN -i FlL ____________________________ _ 

ENA ST H 

ROSTA H 

B DIN l 

BIAKI l 

------------------~ 

W 
I 
I 

LJ 
1 

35 MIN-i I:J 35 MIN-i U 
I I I I 
I I I I 

I I I t 

V ECTO R H _______________________ '_0_-_4_5..:..rfR....I : ..... ~_0_-_4_5 ____ '_0_-_4_5;-rrH-' : ' 0-45 

I 1 

;r+--, 
VECROSTB H ______________________ '_5_-_6_5!...;---j---.J : :---, '5-65 

NOTE: MI< 0175 

TIMES ARE IN NANOSECONDS. 

Figure A-lO DC003 A and B Section Timing 

A-11 



Table A-3 DC003 Signals 

Pin I/O Name Symbol Function 
No. 

1 Interrupt VECTORH This signal gates the appropriate vector address to 
Vector Gating the bus and forms the bus signal BRPLY L. 
Signal 

2 Vector VEC RQSTB H When asserted, this signal indicates RQ ST B service 
Request B vector address is wanted. When not asserted it 
Signal indicates RQST A service vector address is wanted. 

VECTOR H is the gating signal for the complete 
vector address; VEC RQSTB H is normally bit 2 of 
the address. 

3 Bus Data In BDINL The BDIN signal always precedes a BIAK signal. 

4 Initialize Out INITO L This is the buffered BINIT L signal used in the 
device interface for general initialization. 

5 Bus Initialize BINIT L When asserted, this signal brings all drive lines to 
their non-asserted state (except INITO L). 

6 Bus Interrupt BIAKO L This signal is the daisy-chained signal that is passed 
Acknowledge by all devices not requesting interrupt service (see 
(Out) BIAKI L). Once passed by a device, it must continue 

to be passed until a new BIAKI L is generated. 

7 Bus Interrupt BIAKI L This signal is the processor's response to BIRQ L 
Acknowledge true. This signal is daisy-chained so that the first 
(In) requesting device blocks the signal, while non-

requesting devices pass the signal on as BIAKO L to 
the next device in the chain. The leading edge of 
BIAKI L causes BIRQ L to be deasserted by the 
requesting device. 

8 Asynchronous BIRQL This request is generated when a RQST signal and 
Bus Interrupt the appropriate Interrupt Enable signal become 
Request valid. The request is removed after the acceptance of 

the BDIN L signal and on the leading edge of the 
BIAKI L signal, or the removal of the appropriate 
interrupt enable, or by the removal of the appropriate 
request signal. 

17 Device RQSTAH When asserted with the enable NB flip-flop asserted, 
10 Interrupt RQSTB H this signal causes BIRQ L to be asserted on the bus. 

Request This signal line normally stays asserted until the 
Signal request is serviced. 

16 Interrupt ENA STH This signal indicates the state ofthe interrupt enable 
11 Enable Status ENB ST H NB internal flip-flop which is controlled by the 

signal line ENA/B DATA H and the ENA/B CLK 
H clock line. 
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Pin 
No. 

15 
12 

14 
13 

I/O Name 

Interrupt 
Enable Data 

Interrupt 
Enable clock 

Table A-3 DC003 Signals (Cont) 

Symbol 

ENA DATA H 
ENB DATA H 

ENACLKH 
ENB CLKH 

Function 

The level on this line, in conjunction with the 
ENA/B CLK H signal, determines the state of the 
internal interrupt enable A flip-flop. The output of 
this flip-flop is monitored by the ENA/B ST H 
signal. 

When asserted (on the positive edge), interrupt 
enable AlB flip-flop assumes the state ofthe ENNB 
DATA H signal line. 

A.S DC004 PROTOCOL IC 
The protocol chip is a 20-pin OIL device that functions as a register selector, providing the signals 
necessary to control data flow to and from up to four word registers (8 bytes). Bus signals can be directly 
attached to the device because receivers and drivers are provided on the chip. An RC delay circuit is 
provided to slow the response of the peripheral interface to data transfer requests. The circuit is designed 
so that if close tolerance is not wanted, only an external 1 kilohm ( + or - 20%) resistor is needed. External 
RCs can be added to change the delay. Maximum current taken from the V cc supply is 120 rnA. 

Figure A-II is a simplified logic diagram of the DC004 IC. Signal timing in relation to different loads is 
shown in Figure A-12. Signal and pin definitions for the DC004 are shown in Table A-4. 
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Figure A-II DC004 Simplified Logic Diagram 
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Figure A-I2 DC004 Timing Diagram 
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Pin 

1 

2 
3 
4 

5 

6 

7 

8 

9 

11 

12 
13 

14 
15 
16 
17 

18 

19 

Signal 

VECTORH 

BDAL2 L 
BDALIL 
BDALO L 

BWTBTL 

BSYNC L 

BDINL 

BRPLY L 

BDOUTL 

INWDL 

OUTLB L 
OUTHB L 

SELO L 
SEL2 L 
SEL4 L 
SEL6 L 

RXCX 

ENBH 

Table A-4 DC004 Pin/Signal Descriptions 

Description 

Vector - This input causes BRPLY L to be generated through the delay 
circuit. It is independent of BSYNC Land ENB H. 

Bus Data Address Lines - These signals are latched at the assert edge of 
BSYNC L. Lines 2 and 1 are decoded for the select outputs; line 0 is used 
for byte selection. 

Bus Write Byte - While the BDOUT L input is asserted, this signal 
indicates a byte or word operation: asserted = byte, not asserted = word. 
Decoded with BDOUT L and latched BDALO L to form OUTLB Land 
OUTHB L. 

Bus Synchronize - At the assert edge of this signal address information is 
trapped in four latches. When not asserted, disables all outputs except the 
vector term of BRPL Y L. 

Bus Data In - This is a strobe signal to effect a data input transaction. 
Generates BRPLY L through the delay circuit and INWD L. 

Bus Reply - This signal is generated through an RC delay by VECTOR 
H, and strobed by BDIN L or BDOUT L, and BSYNC L and latched 
ENBH. 

Bus Data Out - This is a strobe signal to effect a data output transaction. 
Decoded with BWTBT Land BDALO to form OUTLB Land OUTHB 
L. Generates BRPLY L through the delay circuit. 

In Word - Used to gate (read) data from a selected register onto the data. 
bus. Enabled by BSYNC L and strobed by BDIN L. 

Out Low Byte, Out High Byte- Used to load (write) data into the lower, 
higher, or both bytes of a selected register. Enabled by BSYNC Land 
decode ofBWTBT L and latched BDALO L, and strobed by BDOUT L. 

Select Lines - One ofthese four signals is true as a function ofBDAL2 L 
ifENB H is asserted at the assert edge ofBSYNC L. They indicate that a 
word register has been selected for a data transaction. These signals never 
become asserted except at the assertion of B SYN C L (then only if ENB H 
is asserted at that time) and, once asserted, are not deasserted until 
BSYNC L is deasserted. 

External Resistor Capacitor Node - This node is provided to vary the 
delay between the BDIN L, BDOUT L, and VECTOR H inputs and 
BRPL Y L output. The external resistor should be tied to V cc and the 
capacitor to ground. As an output, it is the logical inversion of BRPL Y L. 

Enable - This signal is latched at the asserted edge of BSYNC L and is 
used to enable the select outputs and the address term of BRPLY L. 
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A6 DC005 BUS TRANSCEIVER IC 
!he 4-bit transceiver is a 20-pin DIL low-power Schottky device for primary use in peripheral device 
Interfaces. It functions as a bidirectional buffer between a data bus and peripheral device logic. In addition 
to the isolation function, the device also provides a comparison circuit for address selection, and a 
?onstant generator, useful for interrupt vector addresses. The bus I/O port provides high-impedance 
Inputs and open-collector outputs to allow direct connection to a computer's data bus. On the peripheral 
device side, a bidirectional port is also provided, with standard TTL inputs and 20 rnA tri-state drivers. 
Data on this port has the opposite polarity to the data on the bus side. 

Three address jumper inputs are used to compare against three bus inputs and to generate the signal 
MATCH. The MATCH output is open-collector, which allows the output of more than one transceiver to 
be wire-ANDed to form a combined address match signal. The address jumpers can also be put into a third 
logical state that disconnects that jumper from the address match, allowing for' don't care' address bits. In 
addition to the three address jumper inputs, a fourth high-impedance input line is used to enable/disable 
the MATCH output. 

Three vector jumper inputs are used to generate a constant, that can be passed to the computer bus. The 
three inputs directly drive three of the bus lines, overriding the action of the control lines. 

Two control signals are decoded to give three operation states: receive data, transmit data, and disable. 

Figure A-13 is a simplified logic diagram of the DCOO5 IC. Timing for the functions is shown in Figure A-14. 
Signal and pin definitions for the DC005 are given in Table A-S. 

Pin 

12 
11 
9 
8 

18 
17 
7 
6 

14 
15 
16 

13 

3 

Name 

BUSOL 
BUSI L 
BUS2L 
BUS3 L 

DATOH 
DATIH 
DAT2H 
DAT3H 

JVl H 
JV2 H 
JV3 H 

MENBL 

MATCHH 

Table A-5 DC005 Pin/Signal Descriptions 

Function 

Bus Data - This set of four lines constitutes the bus side of the transceiver. 
Open-collector outputs; high-impedance inputs. Low = 1. 

Peripheral Device Data - These four tri-state lines carry the inverted 
received data from BUS (3:0) when the transceiver is in the receive mode. 
When in transmit data mode, the data carried on these lines is passed 
inverted to BUS (3:0). When in the disabled mode, these lines go open (high 
impedance). High = 1. 

Vector Jumpers - These inputs, with internal pull-down resistors, directly 
drive BUS (3: 1). A low or open on the jumper pin causes an open condition 
on the corresponding BUS pin ifXMIT H is low. A high causes a 1 (low) to 
be transmitted on the BUS pin. Note that BUSO L is not controlled by any 
jumper input. 

Match Enable - A low on this line enables the MATCH output. A high 
forces MATCH low, overriding the match circuit. 

Address Match - When BUS (3:1) matches the state of JA (3:1) and 
MENB L is low, this output is open; otherwise, it is low. 
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Pin Name' 

1 JAI L 
2 JA2L 

19 JA3 L 

5 XMITH 
4 RECH 

Table A-5 DC005 Pin/Signal Descriptions (Cont) 

Function 

Address Jumpers - A connection to ground on these inputs allows a match 
to occur with a 1 (low) on the corresponding BUS line. An open allows a 
match with a 0 (high). A connection to Vee disconnects the corresponding 
address bit from the comparison. 

Control Inputs - These lines control the operation of the transceiver as 
follows. 

REC XMIT 

o 0 
o 1 
1 0 
1 1 

DISABLE: BUS and OAT open 
XMIT DATA: OAT to BUS 
RECEIVE: BUS to OAT 
RECEIVE: BUS to OAT 

To avoid tri-state overlap conditions an internal circuit delays the change of 
modes between XMIT OAT A and RECEIVE mode, and delays the 
enabling oftri-state drivers on the OAT lines. This action is independent of 
the DISABLE mode. 
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DC005 TRANSCEIVER 
JA1 L 20VCC 
JA2 L 2 19 JA3 L 

MATCH H 3 1BDATOH 
REC H 4 17 DAn H 
XMIT H 5 16 JV3 H 
DAT3 H 6 15 JV2 H 
DAT2 H 7 14 JV1 H 
BUS3 L B 13 MENB L 

BUS2 L 9 12BUSOL 
GND 10 11 BUS1 L 

DATO H 

H 

JA1 

H 

BUS2 

JA2 L 

JV3 H 

DAT3 H 

JA3 L 

MENB L 
>-______ -===::j.....Jr-+-------+--{~03 MATCH H 

XMIT H 

REC 

[2Q}- Vce ITID- GND 

Figure A-13 DeDD5 Simplified Logic Diagram 
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TRANSMIT DATA TO BUS 

XMIT H - ___ -JI 
REC H (GROUND) -I I- 5 TO 30 ns -I I- 5 TO 30 ns 

BUS L - OUTPUT 1 I 1 1 
5 TO 25 ns -J I- -I I- 5 TO 25 ns 

OAT H - INPUT - __ ---.JII L.. __ ----'1-1 -!........::-':""=--=":'''':''::''''T'""I --
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XMITH(GROUNO) _________________________ _ 

REC H ____ -II 1-1 __ """"""'=--=-"_ 
~ I- 0 TO 30 ns -I I- 0 TO 30 ns 
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-----.-------1...., I- 8 TO 30 ns 

BUS L - INPUT I L... ________ ..1....-__ 

RECEIVE DATA FROM BUS (BUS INITIALLY LOW) 

XMIT H (GROUND) -------------------------------
REC H I 1 

-----I""'" I- 0 TO 30 ns -IL-""""""1--0-T-O-3-0 ns 

OAT H - OUTPUT ~ 1 
-I I- 8 TO 30 ns 

BUS L -INPUT _____ L-__ --I! 

VECTOR TRANSFER TO BUS 

JV H _____ ~I I 
______ -I.L...-....,I- 20 ns MAX -I I- 20 ns MAX 

BUSL-OUTPUT L...I _________ ~I 

ADDRESS DECODING 

BUS L - INPUT ____________ ~X\....._~---------
,....----__ -1--'---____,1- 10 TO 40 ns 

MATCH H _______ ---;_-+I--=-=-:-:-_~X'_ ___ .,___+I __ _ 
-! 1-5T040ns -.j I-l0T040ns 

1 1 MENB L 

RECEIVE MODE LOGIC DELAY 

XMIT H 

RECH ____ ~I 
-J I- 40 TO 90 ns 

OAT (3:0) H (OUTPUT) ___________ -LI _____________ _ 
MK 0174 

Figure A-14 DeOOS Timing Diagram 
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A.7 DCOIO DIRECT MEMORY ACCESS LOGIC . 
This DMA controller provides the logic to perform the handshaking operations needed to request land to 
gain control of the system bus. Once the DCO 1 0 becomes bus master it generates the signals needed to 
perform aD IN, DO UT, or DATIO transfer as specified by control lines to the chip. The DCO 1 0 I <r has a 
control line that will allow multiple transfers or only four transfers to take place before giving up the bus. 

Figure A-IS is a simplified logic diagram of the DCO 1 0 IC. The logic symbols and truth table are shown in 
Figure A-16, and the DCOIO voltage waveforms are shown in Figure A-17. Table A-6 describ~s the 
signals and pins of the DCOIO by pin and signal name. Figures A-18 and A-19 show the timing. 

Pin Signal 

1 REQH 

13 BDMGI L 

16 CNT 4 H 

MA~HA S 0 H.-----<:r---'\ r-----~IMA"'STEERR Ll=LI ====D--SDMR L 

(MASTER ENAJ=1~h--~~~~i=D~==~ 

{MASTER ENA1'-=f:~~====!:~D 
RSYNCH~ 

Figure A-IS DCO 1 0 Simplified Logic Diagram 

Table A-6 DCOI0 Pin/Signal Descriptions 

Description 

Request (TTL Inputs) - A high on this signal initiates the bus request 
transaction. A low allows the termination of bus mastership to take 
place. 

DMA Grant Input (High Impedance) - A low on this signal allows 
bus mastership to be established if a bus request was pending (REQ = 
high); otherwise this signal is delayed and output as BDMGO. 

Count Four (TTL Output) - A high on this signal allows a maximum 
of four transfers to take place before giving up bus mastership. A low 
disables this feature and an unlimited transfer will take place as long as 
REQ is high. If left open this pin will assume a high state. 
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Table A-6 DCOI0 Pin/Signal Descriptions (Cont) 

Pin Signal Description 

14 TMOUTH Time-Out (TIL Input/Open Collector Output) - This I/O pin is low 
while SACK H is high. It goes into high impedance when SACK H is 
low. When driven low it prevents the assertion ofBDMR; when driven 
high it allows the assertion ofBDMR to take place ifBDMR has been 
deasserted because of the 4-maximum transfer condition. An RC 
network may be used on this pin to delay the assertion of BDMR. 

3 DATIN L Data In (TIL Input) - This signal allows the selection of the type of 
transfers to take place according to the truth table (Figure A-16). 

2 DATIO L Data In/Out (TIL Input) - This signal allows the selection ofthe type 
of transfer to take place according to the truth table (Figure A-16). 
During a DATIO transfer, this signal must be toggled in order to allow 
the completion of the output cycle of the I/O transfer. 

12 RSYNC L Receive Synchronize (TIL Input) - This signal allows the device to 
become master according to the following relationship: 

RSYNC L . RPLY L . SACK H = MASTER 

17 CLKL Clock (TTL Input) - This clock signal is used to generate all transfer 
timing sequences. 

15 REPLY L Reply (TTL Input) - This signal is used to enable or disable the free 
clock signal. 

This signal also allows the device to become master according to the 
following relationship: 

RSYNC L' RPLY L . SACK H = MASTER 

19 INIT L Initialize (TTL Input) - This signal is used to initialize the chip to the 
state where REQ is needed to start a bus request transaction. When 
INIT is low, the following signals are deasserted: BDMRL, MASTER 
H, DATEN L, ADREN L, SYNC H, DIN H, DOUT H. 

11 BDMRL DMA Request (Open Collector Output) - A low on this signal 
indicates that the device is requesting bus mastership. This output may 
be tied directly to the bus. 

9 MASTERH Master (TTL Output) - A high on this signal indicates that the device 
has bus mastership and a transfer sequence is in progress. 

8 BDMGO L DMA Grant Output (Open Collector Output) - This signal is the 
delayed version ofBDMGI ifno request is pending; otherwise it is not 
asserted. This output may be tied directly to the bus. 
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Pin Signal 

? TSYNC H 

18 DATENL 

4 ADRENH 

6 DINH 

5 DOUTH 

Table A-6 DCOI0 Pin/Signal Descriptions (Cont) 

Description 

Transmit Synchronize (TTL Output) - This signal is asserted by the 
device to indicate that a transfer is in progress. 

Data Enable (TTL Output) - This signal is asserted to indicate that 
data may be placed on the bus. 

Address Enable (TTL Output) - This signal is asserted to indicate 
that an address may be placed on the bus. 

Data In (TTL Output) - This signal is asserted to indicate that the bus 
master device is ready to accept data. 

Data Out (TTL Output) - This signal is asserted to indicate that the 
bus master device has output valid data. 

TRUTH TABLE 

WHERE L '" TTL LOW 
H = TTL HIGH 

X = DON T CARE 

INPUTS TRANSFER 

DAllN DAllO TYPE 

X l DAIIO 

l H DIN 
H H DOUT 

Figure A-16 DCOIO Logic Symbol/Truth Table. 

INPUT 

OUTPUT IN 

PHASE 

OUTPUT OUT 
OF PHASE 

\ 

I l·H 

PULSE CONDITIONS FOR DELAY MEASUREMENTS 

1 5V 

15V 

Figure A-1? DeOIO Voltage Waveforms 
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Figure A-19 DCO 1 0 Timing Diagram 
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B.1 SCOPE 

APPENDIX B 
MODEM CONTROL 

This appendix contains information useful to both the programmer and the engineer. It defines control 
signals, describes typical modem control methods, and warns against likely network faults. A detailed 
example of auto-answer operation is included. 

B.2 MODEM CONTROL 
The DRV11 supports sufficient modem control to permit full-duplex operation over the public switched 
telephone network (PSTN) and over private telephone lines. Table B-1 lists the control leads supported by 
the DRV11 together with an explanation of their use and purpose. In this appendix, the terms MODEM 
and DATASET have the same meaning. They refer to the device which is used to modulate and 
demodulate the signals transmitted over the communications circuits. 

The DRV11 modem control interface can be used in many applications. These include control of serial 
line printers, terminal cluster controllers, and industrial 110 equipment, in addition to the more usual 
applications in telephone networks. Use of the control leads described in Table B-1 is therefore 
completely application dependent, although there are international standards which telephone network 
applications should obey. There are no hardware interlocks between the modem control logic and the 
transmitter and receiver logic. Program control manages these actions as necessary. 

A subset of the leads listed in Table B-1 could be used to establish a communications link using modems 
connected to the switched telephone network. Ring Indicator (RI), Data Terminal Ready (DTR), and 
Data Carrier Detected (DCD) are the absolute minimum requirements. In some countries Dataset Ready 
(DSR) is also needed. It is usually desirable, however, to implement modem control protocols which will 
operate over most telephone systems in the world. Also, some protection should be included to guard 
against network faults, particularly in applications such as dial-up time-sharing systems. Such faults 
include: 

• Making a channel permanently busy (hung) because of a misdialed connection from a non-data 
station 

• Connecting a new incoming call on an in-use channel. This fault might occur, for example, after 
a temporary carrier loss, if the host system assumed that the carrier was reasserted by the 
original caller. 

Modem control with some protection against common faults, and which is compatible with the telephone 
networks in most geographic areas, can be implemented by using all the signals listed in Table B-1, in the 
way described by the CCITT V.24 recommendations. Section B.2.1 describes a method of implementing 
a full-duplex auto-answer communications link via modems over the PSTN. It is provided here only to 
show the operation and interaction of DHV11 modem control leads in a typical application. 
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Name RS-232-C V.24 

GND AA 

GND AB 102 

TXD BA 103 

RXD BB 104 

RTS CA 105 

CTS CB 106 

DSR CC 107 

DTR CD 108/2 

DCD CF 109 

RI CE 125 

Table B-1 Modem Control Leads 

25-Pin 

1 

7 

2 

3 

4 

5 

6 

20 

8 

22 

Definition 

Protective ground. This provides a path between the 
modem and D HV 11 for discharge of potentials such as 
static electricity. 

Signal Ground. This is a reference level for the data and 
control signals used at the EIA interface. 

From DHV11 to modem. This signal contains the 
serial bit stream to be transmitted to the remote station. 

From modem to DHVII. This signal is the serial bit 
stream received by the modem from the remote station. 

From DHV11 to modem. Causes the modem's carrier 
to be placed on the line. 

From modem to DHVII. Indicates that the modem has 
successfully placed its carrier on the line and that data 
presented on circuit BA will be transmitted to the 
communication channel. 

From modem to DHV11. Indicates that the modem has 
completed all call establishment functions and is 
successfully connected to a communications channel. 

From DHVII to modem. Indicates to the modem that 
the DHVll is powered up and ready to answer an 
incoming call. 

From modem to DHVII. Indicates to the DHV11 that 
the remote station's carrier signal has been detected and 
is within appropriate limits. 

From modem to DHVl1. Indicates that a new incoming 
call is being received by the modem. 

B.2.1 Example of Auto-Answer Modem Control for the PSTN 
The system operator determines which DHVl1 channels should be configured for either local or remote 
operation. Local operation implies control of data-leads only, while remote operation implies that modem 
control will be supported. The host software will assert DTR and RTS together with the Link Type bit in 
the LNCTRL register for all DHVII channels configured for remote operation. DTR informs the modem 
that the D HV 11 is powered up and ready to acknowledge control signals from the modem. RTS is asserted 
for the full-duplex mode of operation and causes the modem to place its carrier on the telephone line when 
the modem answers a call. Link Type (LNCTRL<8» enables modem status information to be placed in 
the receive character FIFO where it will be handled by an interrupt service routine. Modem status 
changes are always reported in the STAT register regardless of the state ofLNCTRL< 8> . The modem is 
now prepared to auto-answer an incoming call. 
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Dialing the modem's number causes RI to be asserted at the EIA interface. This informs the DRVll that 
a new call is being received. RI has to be in a stable state for at least 30 ms or else the change will not be 
reported by the DRVll. Since DTR is already asserted, the modem will auto-answer the incoming call 
and start its handshaking sequence with the calling station. The time needed to complete the handshaking 
sequence can be in the order of tens of seconds if fallback mode speed selection and satellite links are 
involved. The modem will assert DSR to indicate to the DRVll that the call has been successfully 
answered and a connection established. 

NOTE 

On some older types of modem used on the PSTN, 
the opposite effect is also true. The RI signal may 
be very short, or it may not even occur if DTR is 
previously asserted. When this type of modem 
answers an incoming call it asserts DSR almost 
immediately and deasserts RI at the EIA interface. 
Programs must therefore expect RI or DSR or 
DCD as the first dataset status change received 
from the modem when establishing a connection. 

As RTS was previously asserted, the modem's carrier will be placed on the line when DSR is asserted. 
When the modem has successfully placed its carrier on the line it will assert CTS which indicates to the 
DRVII that it may start to transmit data. Should the incoming call be the result of a misdialed number 
then it is possible that a carrier signal would never be received. To guard against this, the host starts a timer 
when it detects RI or DSR. This is usually in the range of 15 to 40 seconds, within which time the carrier 
must be detected. When the modem detects the remote modem's carrier signal on the line, it will assert 
DCD which indicates to the DRVII that data is valid on the RXD line. 

The modem may now exchange data between the DRV11 and the calling station for as long as DCD, 
DSR, and CTS stay asserted. If any of these three signals disappear, or if RI should be detected during 
normal transmission, it would indicate a fault condition. A change of state of any of these signals would 
cause an interrupt via the receive FIFO. 

The handling of the fault conditions now becomes country-specific as some telephone systems tolerate a 
transient carrier loss while others do not. In the USA it is usual to proceed with a call if carrier resumes 
within two seconds. In non-USA areas it is possible for telephone supervisory signals, such as dial-tone, to 
be misinterpreted by the modem as a resumption of carrier. In this case the host program would assume 
that the connection had been reestablished to the original caller and would cause a 'hung' channel. To 
prevent this, DTR should be deasserted immediately after the loss of DCD, CTS, or DSR to abort the 
connection. DTR should stay deasserted for at least two seconds, after which time a new call could be 
answered. 
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C.I SCOPE 

APPENDIX C 
GLOSSARY OF TERMS 

This appendix contains a glossary of terms used in this manual. The terms are in alphabetical order for 
easy reference. 

C.2 GLOSSARY 

asynchronous A method of serial transmission in which data is preceded by a start bit and followed by a 
stop bit. The receiver provides the intermediate timing to identify the data bits. 

auto-answer A facility of a modem or terminal to automatically answer a call. 

auto-flow Automatic flow control. A method by which the DHVII controls the flow of data by means 
of special characters within the data stream. 

backward channel A channel which transmits in the opposite direction to the usual data flow. 
Normally used for supervisory or control signals. 

BAL Bus Address Line. 

BDAL Bus Data and Address Line. 

base address The address of the CSR. 

BMP Background Monitor Program. 

CCITT Comite ConsultatifInternational de Telephonie et de Telegraphie. An international standards 
committee for telephone, telegraph, and data communications networks. 

dataset See modem 

DIL Dual-In-Line. The term describes ICs and components with two parallel rows of pins. 

D MA Direct Memory Access. A method which allows a bus master to transfer data to and from system 
memory without using the host CPU. 

DUART Dual Universal Asynchronous Receiver Transmitter. An IC used for transmission and 
reception of serial asynchronous data on two channels. 

duplex A method of transmitting and receiving on the same channel at the same time. 

EIA Electrical Industries of America. An American organisation with the same function as the CCITT. 

EMC Electro-Magnetic Compatibility. The term denotes compliance with field-strength, susceptibility, 
and static discharge standards. 
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FCC Federal Communications Commission. An American organisation which regulates and licenses 
communications equipment. 

FIFO First In First Out. The term describes a register or memory from which the oldest data is removed 
first. 

floating address A CSR address assigned to an option which does not have a fixed address allocated. 
The address is dependent on other floating address devices connected to the bus. 

floating vector An interrupt vector assigned to an option which does not have a fixed vector allocated. 
The vector is dependent on other floating vector devices connected to the bus. 

FRU Field Replaceable Unit. 

GO/NOGO A test or indicator which defines only an 'error' or 'no error' condition. 

I C Integrated Circuit. 

I/O Input/Output. 

LSB Least Significant Bit. 

LSI-ll bus Another name for the Q-bus. 

microcomputer An IC which contains a microprocessor and peripheral circuitry such as memory, I/O 
ports, timers, and UARTs. 

modem The word is a contraction of MOdulator DEModulator. A modem interfaces a terminal to a 
transmission line. A modem is sometimes called a dataset. 

MSB Most Significant Bit. 

multiplexer A circuit which connects a number of lines to one line. 

null modem A cable which allows two terminals which use modem control signals to be connected 
together directly. Only possible over short distances. 

PCB Printed Circuit Board. 

protocol A set of rules which define the control and flow of data in a communications system. 

PSTN Public Switched Telephone Network. 

Q-bus A global term for a specific DIGITAL bus on which the address and data are multiplexed. 

Q22, Q18 and Q16 Terms used to define 22-, 18-, and 16-bit address versions of Q-bus. 

RAM Random Access Memory. 

RFI Radio Frequency Interference. 

ROM Read Only Memory. 

SMPS Switch Mode Power Supply. 
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split-speed A facility of a data communications channel which can transmit and receive at different data 
rates at the same time. 

UART Universal Asynchronous Receiver Transmitter. An IC used for transmission and reception of 
serial asynchronous data on a channel. 

X-OFF A control code (238) used to disable a transmitter. Special hardware or software is needed for 
this function. 

X-ON A control code (218) used to enable a transmitter which has been disabled by an X-OFF code. 
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D.1 OVERVIEW 

APPENDIX D 
AUTOMATIC FLOW CONTROL 

Flow control is the control of data flow along a communications line, to prevent an overspill of queues or 
buffers, or to prevent loss of data when the receiver is unable to accept it. 

The method of flow control adopted for the DHVII is datastream-embedded ASCII control characters. The 
control characters used are X-OFF (0238) and X-ON (0218). X-OFF stops transmission and X-ON starts 
transmission. The codes are transmitted in the opposite direction to the data which they control. 

The DRV11 has one mode of operation for transmitted data (received flow-control characters) and two 
modes of operation for received data (transmitted flow-control characters). Each mode can be enabled on 
a 'per-channel' basis. Each direction of flow is discussed separately within this appendix. 

D.2 CONTROL OF TRANSMITTED DATA 
The mode of flow control for transmitted data is the simplest of the three flow-control modes of the 
DRV11. 

When the DRV11 receives an X-OFF character for a particular channel, the TX.ENA bit for that 
channel is cleared. When this bit is clear the D RVII will not transmit any data on that channel; however, 
internally generated flow-control characters will still be transmitted. When an X-ON character is 
received, the TX.ENA bit for that channel is set. Figure 0.1 illustrates the operation ofthe transmitted 
data flow control. 

OAUTO=1 

OAUTO=O 

RD2251 

Figure 0.1 Transmitted Data Flow Control 
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Only characters without transmission errors are checked for X-ON and X-OFF codes. The characters 
have their parity bit stripped before comparison. 

NOTE 

For the automatic flow control to operate correctly, 
the DHVll and the connected equipment must 
have the same line configuration. 

The transmitted data mode of flow control is enabled by setting OAUTO (bit 4 of the line control register), 
and is disabled by clearing OAUTO. The default for this mode is 'disabled'. The DHYll may alter the 
state of the TX.ENA bit up to 20 microseconds after the program clears the OAUTO bit. 

The DHY11 always passes flow-control characters back to the program via the received character FIFO, 
whether or not this mode is enabled. 

D.3 CONTROL OF RECEIVED DATA 
The flow control of received data is slightly more complicated than that of transmitted data; therefore, for 
descriptive purposes, the two modes of received data flow control are first treated separately. 

D.3.1 Flow Control by the Level of the Received Character FIFO 
Occasionally, the program may not be able to empty the received character FIFO as fast as the received 
data is filling it. Since the program is unaware of how full the FIFO is, it is unable to take appropriate 
action to prevent data loss. To overcome this problem, the DHY11 can be programmed on a 'per-channel' 
basis, so that an X-OFF is sent before the FIFO reaches a critical condition. In these circumstances, 
when the FIFO becomes three-quarters full, the X-OFF is sent to the channels from which data is 
received, and thereafter an X-OFF character is sent in response to every second received character. 
When the FIFO level drops below half full, an X-ON character is transmitted. The operation of the 
FIFO-level flow control is shown in Figure D-2. 

The FIFO-level flow-control mode is enabled by setting IAUTO (bit 1 of the line control register). The 
mode is disabled by clearing IA UTO. The default for this mode is 'disabled'. IfIAUTO is cleared after an 
X-OFF is sent but before an X-ON would normally be sent, an X-ON is sent anyway. 

D-2 



IAUTO=l FIFO.CRIT=T 

FIFO.CRIT=F 

NOTE 

FIFO.CRIT is set true (n when the FIFO level 
rises to three-quarters full, and is again set false 
(F) when the FIFO level falls below half full. 

Figure D-2 Received Character FIFO-Level Flow Control 

0.3.2 Flow Control by Program Initiation 

RD2252 

Sometimes there may be a requirement for the program to invoke flow control automatically; for example, 
when internal buffers become full. Under these circumstances, the DRV!! provides a FORCE.XOFF 
bit; this is bit 5 of the line control register. When the FORCE.XOFF bit is set, the DRV!! transmits an 
X-OFF character for that channel, and a further X-OFF bit is transmitted for every second character 
received on the channel. An X-ON is sent when the FORCE.XOFF bit is cleared. Figure D-3 illustrates 
the operation of program-initiated flow control. 
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CHAR RCVD 

FORCE.XOFF=1 

CHAR RCVD 
FORCE.XOFF=O 

Figure D-3 Program-Initiated Flow Control 

NOTE 

The X-ON and X-OFF codes are not transmitted 
instantly, because of firmware delays in seeing 
and acting on the program requests; therefore, if 
the FORCE.XOFF bit is set and then immediately 
cleared, this does not cause an X-OFF/X-ON 
sequence to be transmitted. 

The FORCE.XOFF bit is set to zero by a DHVII reset sequence. 

0.3.3 Mixing the Two Types of Received Data Flow Control 

R02253 

To calculate the effect of using the two modes, they should be logically ORed together; an X-ON will not 
be sent until both sources are inactive. IfFORCE.XOFF is set while the FIFO-critical mode is active, the 
SEND XOFF is immediately entered even if an X-OFF has just been transmitted. If the FIFO-critical 
mode becomes active while FORCE.XOFF is set, an X-OFF is sent in response to the next received 
character. 
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APPENDIX E 
INSTALLATION GUIDE FOR THE DHVII REMOTE 

DISTRIBUTION PANEL CABINET KIT 

E.l GENERAL DESCRIPTION 
The D HV11 remote distribution panel cabinet kit (Figure E-2) allows eight RS-232 data-only serial lines 
to be distributed from one type-B (6.60 cm X 8.38 cm) (2.60 in X 3.20 in) bulkhead panel. 

This arrangement overcomes limitations of space in the host system by doubling the number ofDHV11 
serial lines that can be installed in the host's I/O panel. 

Four variations of the cabinet kit are available. The cabinet kit contains the following components. 

• H3176 

• H3175 

• BC22H-10 

• BC05L-xx * 

• H315-B 

• Screws 

• 74-28684-01 

Bulkhead panel - fits into one type-B I/O panel cutout in the host system. 

Remote distribution panel - contains eight 25-pin D-type subminiature 
connectors. 

25-conductor external 3-metre (lO-foot) cable - connects the H3175 remote 
distribution panel to the bulkhead panel. 

40-conductor internal ribbon cables ( two) - connect the D HV11 module to the 
inside of the H31 76 bulkhead panel. 

Loopback connector ( one). 

6-32 screws (four) used to attach the H3176 bulkhead panel to a system I/O 
panel. 

Adapter plate (-VC cabinet kit only). Adapts the H3176 bulkhead panel to the 
PDP-11/23+ H349 distribution panel. 

The cabinet kits are listed in Table E-l. The difference is the length of the internal cables. 

Table E-l Cabinet Kit Details 

Cabinet Kit Internal Cables (Two) Where Used 

CK-DHVll-VA BC05L-1K (53.34 cm, 21 in) BA123 enclosure 

CK-DHVll-VB BC05L-01 (30.48 cm, 12 in) BA23 enclosure 

CK-DHVll-VC BC05L-2F (76.20 cm, 30 in) PDP-11/23+ H349 distribution panel 

CK-DHVll-VF BC05L-03 (91.44 cm, 36 in) H95 42 cabinet systems 

* Cable length varies - see Table E-l 
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E.2 FUNCTIONAL DESCRIPTION 

E.2.1 H3176 Bulkhead Panel 
The H31 76 bulkhead panel consists of two 40-pin vertical headers ·and a fully filtered female 25-pin 
D-type subminiature connector. The H3176 is connected to aDHVl1 by two BC05lrXX cables which 
bring eight pairs of data signals (transmit/receive), plus signal ground for each pair, to the H3176. There is 
also a connection to chassis ground, using a O-ohmjumper. This jumper can be cut if chassis ground is not 
desired. 

Overall dimensions: 8.38 cm X 6.60 cm (3.3 in X 2.6 in) 

E.2.2 H3175 Remote Distribution Panel 
The H3175 remote distribution panel distributes the eight pairs of data signals (transmit/receive), plus 
signal ground for each pair, to eight male 25-pin D-type subminiature connectors. The connection to the 
H3176 bulkhead panel is made by the BC22H-1O cable. 

Overall dimensions: 27.94 cm X 8.37 cm X 1.78 cm (11 in X 3.4 in X 0.70 in) 

E.2.3 BC22H-I0 
The BC22H-1O is a 3-metre (lO-foot) male-to-male 25-conductor D-type subminiature fully shielded 
EIA cable. 

E.2.4 BC05L-XX 
The BC05lrXX cables are 40-conductor flat ribbon cables. The length of the cables depends on the 
system in which they are installed. 

E.3 INSTALLATION 
The DHVII remote distribution panel cabinet kit is installed in a system in the same way as an ordinary 
cabinet kit. 

1. Slide the DHV11 module (Figure E-l) partially out of the system backplane. 

2. Insert the two BC05lr XX cables into the two Berg connectors on the DHVII module. The red 
striped edge of the cables should be installed onto Pin A of the DHVII module Berg 
connectors. 

3. Reinstall the D HV 11 module. 

4. If you are installing this cabinet kit into a PDP-ll/23+ system, install the adapter plate (part 
number: 74-28684-01) into one of the 4X4 openings in the H349 distribution panel. 

5. Install the H3176 bulkhead panel into the system I/O panel using the four 6-32 screws. 

6. Insert the BC05lr XX cables into the rear connectors of the H31 76 bulkhead panel. Attach the 
cable from DHV11 connector 11 to the top connector of the H3176, and the cable from 
DHVII connector J2 to the bottom connector. There are small arrows on one edge of the 
H31 76 internal connectors. The red striped edge of the cables should be attached to the arrow 
side of the H31 76 connectors. 

This procedure ensures that there is a one-to-one correspondence between the labeling of the 
H31 75 and the actual physical line numbers of the D HVII. If this procedure is not followed, 
the physical line numbers will not correspond to the H3175 labeling (0 to 7). 

7. Insert the BC22H-I0 cable into the external connector of the H3176 bulkhead panel. 
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8. Insert the BC22H-1O cable into the bottom 'Input' connector of the H317 5 remote distribution 
panel. 

9. Place the H31 75 remote distribution panel in a location that is accessible, but where it will not 
be disturbed. The H31 75 has three tear-drop cutouts at both the top and bottom so that it can be 
mounted on a wall three different ways, or on the floor. 

E.4 DIAGNOSTICS 
Diagnostic testing for the DHV11 remote distribution panel cabinet it is available for MicroPDP-11 and 
Micro V AX II systems. Contact your local DIGITAL sales office for the order numbers of the diagnostic 
kits. 

E.4.1 MicroPDP-11 Diagnostics 
The following MicroPDP-11 diagnostic tests are used for the DHVII remote distribution panel cabinet 
kit. 

• CVDHBE (revision level E) 
• CVDHC? (? = revision level D or E) 

CVDHCD (test C, revision level D) will be available in November of 1985. CVCHBE andCVDHCE 
will be available in February of 1986, in release 126 of the MicroPDP-ll field service kit. 

E.4.1.1 CVDHBE Test - CVDHBE tests the ability of the device to transmit and receive characters 
correctly. It tests features such as automatic X-ON/X-OFF, correct operation of modem bits, and 
whether there are any bad interactions between modem signals, data signals, or other lines. 

From the XXDP+ prompt (.), run the test and reply to the set-up questions as follows (the replies are 
either underlined, or explained in parentheses) . 

• R VDHBEO 

DR> START 

CHANGE HW ( L ) ?.!.. 

# UNITS (D) ? 1 

UNIT 0 

CSR ADDRESS: (0) 160460 ? (Enter the CSR address of the DHV11, or just press 
RETURN if the CSR address is 160460) 

INTERRUPT VECTOR ADDRESS: (0) 300 ? (Enter the interrupt vector of the DHV11, 
or just press RETURN if the vector is 300) 

ACTIVE LINE BIT MAP: (0) 377 ? (Press RETURN) 

TYPE OF LOOPBACK (l=INTERNAL, 2=H3277, 3=H325, 4=H3101, 5=H3103, 6=70-22629, 
7=H315-B): (0) 2 ? :L 

INTERRUPT BR LEVEL: (0) 4? (Press RETURN) 

CHANGE SW (L) ? N 
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E.4.1.2 CVD H C?O Test - (? = revisions D and E.) CVDHC tests DMA and split speed. It also tests 
modems and terminals, and verifies that data integrity checks (such as framing and parity checking) are 
working. 

From the XXDP+ prompt, run the test and reply to the set-up questions as follows (the replies are either 
underlined, or explained in parentheses) . 

• R VDHC?O 

DR>START 

CHANGE HW (L ) ?..!.. 

# UNITS (D) ? 1 

UNIT 0 

CSR ADDRESS: (0) 160460 ? (Enter the CSR address of the DHV11, or just press 
RETURN if the CSR addre'ss is 160460) 

INTERRUPT VECTOR ADDRESS: (0) 300 ? (enter the int~rrupt vector of the DHVll, 
or just press RETURN if the vector is 300) 

ACTIVE LINE BIT MAP: (0) 377 ? (Press RETURN) 

NOTE 

The choice of loopback connectors dift'ers between 
revision D and E of this test, as follows. 

Revision D (CVDHCDO): 

TYPE OF LOOPBACK (1=INTERNAL, 2=H3277, 3=H325, 4=MODEM, 5=KEYBOARD ECHO): 
(0) 2 ? (Select 3, but use the H315-B) 

Revision E (CVDHCEO): 

TYPE OF LOOPBACK (1=INTERNAL, 2=H3277, 3=H325, 4=MODEM, 5=KEYBOARD ECHO, 
6=H3101, 7=H3103, 10=70-22629, 1l=H3l5-B): (0) 2 ? .ll 

When you have chosen the appropriate loopback connector, continue as follows: 

INTERRUPT BR LEVEL: (0) 4 ? (Press RETURN) 

CHANGE SW (L) ? N 

E.4.2 Micro V AX II Diagnostics 
Micro V AX II diagnostic tests for the DHVll remote distribution panel cabinet kit are in the Micro V AX 
maintenance kit. The Micro V AX maintenance kit is available on RX50 diskettes or a TKSO cartridge. 
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These kits contain the MicroVAX Maintenance System (MMS). The MicroVAX Diagnostic Monitor 
(MDM) in MMS is used in conjunction with the R3!5-B loopback connector to test a suspected bad serial 
line on the device. Load the media according to the instructions in the maintenance guide included with the 
kit. 

When you reach the main menu, select: 

4 - Display the Service Menu 

From the service menu, select 

4 - Enter System Commands 

Two modes of testing are available in MD M - verify and service. Tests in service mode require the use of 
loopback connectors, and may destroy customer data. Use service mode to test the DRVll remote 
distribution panel cabinet kit. Write-protect all mass-storage devices before running the test. 

Each mode is divided into three sections - functional, exerciser, and utility. Tests in the utility section are 
typically interactive. Use the utility sections to test the DRV!! remote distribution panel cabinet kit. 

To get a list of the MDM commands, enter 'help' at the MDM prompt. Refer to the MicroVAX 
Maintenance Guide for a detailed explanation of MDM. 

After selecting '4 - Enter System Commands', press the RETURN key to start MDM. From the MDM 
prompt, 'MDM> > >', enter the following sequence. 

Prompt User Response 

MDM»> set p f 

MDM»> set det on 

MDM»> set mod serv 

MDM»> set sec util 

MDM»> conf 

MDM»> sho conf 

MDM»> sel4 

MDM»> set test! 

MDM»> st 

Meaning 

Set progress full 

Set detailed messages on 

Set MDM to service mode 

Set section to utility 

Configure the system 

Show the configuration 

Select the number of the DRV!! you want to test from the displayed 
configuration (4 here is an example only) 

Select the staged loopback test 

Start the staged loopback test 
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At this point a series of set-up questions appear. The default responses appear in brackets. Press the 
RETURN key ( < RET> ), if you want to enter the default response. The default responses are valid for the 
DHV11 remote distribution panelloopback test, with the following exception. 

• The default response [y] of the first question (test modem control lines?) will not correctly test 
the remote distribution panel, since it is a data-only device. Answer NO to this question. 

The set-up questions appear as follows (the replies which you should give are either underlined, or 
explained in parentheses). 

Do you wish to test modem control lines? [y] NO 

Which port would you like to test (0-7)? [all connections] <RET> 

Which baud rate would you like to test? (O-IS)? [13] (Press RETURN to test at 
9600 baud, or enter ? to 
list the baud-rates) 

How many data bits (5, 6, 7 or 8)? [8] ~ 

Parity enabled (Yes = 1, No = O)? [0] <RET> 

Parity sense (1 = even, 0 = odd)? [0] <RET> 

Number of stop bits (1 or 2)? [1] <RET> 

Attach the H315 -B loopback connector to the port to be tested and press the RETURN key. The test will 
run and the results of the test will be displayed. 

If you want to test another port, or restart the diagnostic program for any reason, you must reconfigure the 
system. To do so, begin again at the 'conf' command: 

MDM»> conf 

and continue with the remainder of the sequence listed above. 
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