
























































































If the 1660 is in the transmit mode and sends the ENQ 
control character, it will automatically switch to the receive 
mode to receive the Here Is message and/or the printer 
status report. If the ACK character is received, the 1660 
will switch back to the transmit mode to begin communi­
cations. If the NAK character is received, the 1660 will turn 
on the ATTN lamp, sound the audible alarm, inhibit 
keyboard data, and switch to the transmit mode. The 
keyboard data will remain inhibited until the RESET key is 
depressed. 

3.4.3.5 OLE CONTROL SEQUENCES 

The 0 LE control sequences used in the Line Control 
mode are the OLE EOT (mandatory disconnect) and the 
OLE? (wait before transmit). When the OLE EOT is 
transmitted or received, the 1660 will perform a mandatory 
disconnect by dropping the Data Terminal Ready (DTR) 
output line to the modem and sampling the Data Set Ready 
(DSR) input line from the modem. If the DSR line goes 
low, the 1660 will raise the DTR line and go into the 
receive mode. If the DSR line should stay high, the 1660 
will keep the DTR line low. 

Upon thee transmission of a OLE ?, the 1660 will switch 
to the receive mode to accept data. Reception of a OLE? 
sequence over the data link causes the 1660 to turn on the 
ATTN lamp, sound the audible alarm, automatically switch 
to the transmit mode and send an ENQ character, and then 
switch to the receive mode (see 3.4.3.4). 

3.4.3.6 ESC J, ESC H, ESC ;, AND ESC: SEQUENCES 

An ESC J sequence, either received or transmitted, will 
cause the 1660 to disable the printer and turn off the 
PROC lamp; an EXC H sequence, either received or 
transmitted, will enable the printer and turn on the PROC 
lamp. All data received while the printer is disabled by an 
ESC J sequence will be discarded. 

An ESC; sequence, either received or transmitted, will 
cause the 1660 to suppress the printing of all characters 
keyed from its keyboard; but, data received over the 
communications link is still printed. The ESC: sequence, 
either received or transmitted, clears the ESC; and allows 
local printing of characters generated from the keyboard. 

3.4.3.7 ERROR DETECTION 

When errors are detected in Line Control, the proper 
Error indicator lights and the Alarm sounds but no Break 
signals or control characters are automatically transmitted 
over the data link to alert the other end. Here the user must 
depress the ATTN key to send a reverse channel Break or 
he must wait until the line is turned around before he can 
alert the other end. 
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Also the buffer protection protocols described in 3.5 are 
not available in the Line Control mode. 

3.5 PRINT BUFFER OVERFLOW PRE­
VENTION 

All data to be printed, whether from the keyboard or 
the data link, is stored in a print buffer (memory) until the 
printer is able to accept it. The standard buffer can store up 
to 256 characters, but if data is received faster than it can 
be printed, a buffer "overflow" can occur. This normally 
does not occur at 30 and 120 cps, but it can occur at 180 
and 480 cps if precautions are not observed. These 
precautions normally include transmitting NU L or DE L 
codes after carriage returns, form feeds, vertical tabs, etc., 
as "pad" or idle characters to prevent loss of data during 
these mechanical operations. The NUL and DEL codes are 
ignored by the HyTerm and therefore are not loaded into 
the buffer. This gives the printer more time to perform its 
functions and less chance for an overflow condition. 
However, when idle characters are used, a sufficient number 
of them must be transmitted in order to insure buffer 
protection in the worst case situations, which in turn lowers 
the overall throughput. 

In order to speed up throughput and still guarantee 
against buffer overflow, three print buffer protection 
protocols are available via the HPR03 Option switch: 
ETX/ACK, DC1/DC3 or Printer Ready (see 5.6). 

The ETX/ACK sequence can be used in a variety of 
different configurations and consists of the HyTerm trans­
m itting an ACK character each time an ETX character is 
removed from the print buffer. In this case, the ETX 
character is sent at the end of a message or line, depending 
on the system. As the HyTerm is printing out the first 
message or line, it may also be receiving a second message 
or line. As it withdraws the ETX (end of first message) 
from the print buffer, it transmits an ACK to the host 
computer. This ACK is interpreted as a "go ahead," and the 
host begins sending a third message or line. The host 
computer must delay the transmission of the third message 
or line until an ACK is received from the HyTerm. 

The DC1/DC3 protocol (sometimes called X-ON/ 
X-OF F) consists of the HyTerm transmitting a DC3 code 
(X-OFF) to the host computer when the buffer is nearly 
full (within 64 bytes of being full). The host computer 
recognizes this code and stops transmitting data to the 
HyTerm. Once the HyTerm print buffer is almost empty 
again (within 64 bytes of empty), a DCl (X-ON) code is 
automatically sent to the host computer, which recognizes 
the code as a "go ahead" and start transm itting data to the 
HyTerm again. The host computer must stop transmitting 
once the DC3 code is received and not transmit again until 
the DCl code is received. 



The Printer Ready protocol changes the state of the 
Data Terminal Ready (DTR) EIA interface line to the 
modem for buffer protection. When the print buffer is 
almost full, the DTR line will be forced low (off) to 
interrupt communications. The DTR line will return high 
(on) again when the printer buffer is almost empty. 

Note: These buffer protection protocols do not apply when 
in the Line Control mode (see 3.4.3). 

3.6 ERROR DETECTION PROTOCOLS 

The standard error detection protocol for PRINTER, 
PAPER, OVFL, and RIBBON errors in the remote mode 
consists of the automatic transmission of a Break signal 
over the data link to the host computer. 

This protocol varies slightly when the DC1/DC3 or 
Printer Ready options are selected on the HPR03 board 
(see 5.6). 

When the DC1/DC3 option is selected and one of the 
above errors is detected, a DC3 signal is transmitted instead 
of a Break, and the contents of the print buffer are saved. 
Once the error condition is removed, a DCl signal is 
transmitted to the host computer. 
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When the Printer Ready option is selected on the 
HPR03 board and one of the above errors is detected, the 
Data Terminal Ready (DTR) output line to the modem is 
forced low, and the print buffer is saved. Once the error 
condition is removed and the error indicator is reset, the 
DTR line will go high again. 

Note: These error detection protocols do not apply when in 
the Line Control mode (see 3.4.4). 

3.7 LINE CONTROL ENHANCE OPTION 

When in the Line Control mode, the Model 1660 is 
programmed to perform only the ESC 1 (Set horizontal 
tab) and the ESC 2 (Clear all tabs) sequences; these are the 
escape code sequences that are common to most of today's 
data term inals. 

The Enhance option is provided to allow the user to 
remove this Line Control limitation. When the Enhance 
option is selected on the HPR03 Option switch, the 
Model 1660 will perform all the norm al escape code 
sequences that are listed in Table 3-2. 

See 5.6 for information on selecting this option. 



SECTION 4 
INTERFACE 

4.1 INTRODUCTION 

The dotted box in Figure 4-1 illustrates the area of the 
HyTerm covered in this section. Included is information on 
the connecting cable and plugs, signal names and functions, 
input and output level-converter integrated circuits, 
voltages, timing, and data coding and format. Information 
on the modem must be obtained from the modem 
manufacturer. Information concerning the USART 
(Universal Synchronous/Asynchronous Receiver/ 
Transmitter) and the terminal logic will be found in 
Sections 2 and 4 of the Maintenance Manual. 

The interface between the HyTerm and the modem is 
electrically compatible with the Electronic Industries 
Association (EIA) Standard RS-232-C and the International 
Telegraph and Telephone Consultative Committee 
(C.C.I.T.T.) Recommendation V.24. Those portions of the 

Standard/Recommendation utilized by the HyTerm are 
noted in this section: if further information is required, 

refer to the related documents listed in Section 1. 

4.2 MODEM CAPABILITY 

The HyTerm can be connected to any Bell type 103A, 

113A, 202C, and 212Adata set, or an equivalent modem or 
acoustic coupler from another manufacturer. Time Division 

Multiplexed (TDM) or Frequency Division Multiplexed 
(FDM) equipment may be used in place of a modem, 
providing the equipment "Iooks like" one of the above data 
sets to the HyTerm. 

4.3 FUNCTIONAL DESCRIPTION 

The main purpose of the interface is to adapt the TTL 
logic levels used inside the HyTerm to the 12-volt (nominal) 
signals used by the modem so that data can be transferred 
between the two. Since the EIA standard allows voltage 
swings as far as ±25V, the HyTerm receiver circuits must be 
capable of handling these levels. The HyTerm provides 
signals in the range of ±7 to 12 volts to the modem. 

In addition to the data signals that are transferred 
between the HyTerm and the modem, certain control 
signals are required to notify each device that the other is 
ready, so there will be no data loss. The input control 
signals to the HyTerm are connected in a "fail safe" mode, 
so that an "off" or "inactive" indication will result if the 
modem is powered down or if the connecting cable is 
unplugged. 

I + 12V TO -12V 

I 
I OV OR +5V 

I CONTROL 

TELEPHQNE 
LINES 

r-----' 
I -I ~I,------, 

I 
MODEM 

OR • 
MUX I 

I 
I 

INPUT 
LEVEL TTL DATA 

CONVEYER I (SERIAW 

I 
I 

OUTPUT 
LEVEL 

CONVERTER 

I 
TTL DATA 
I (SERIAL) 

L ____ I·_J 
I I CONTROL 

I I 

USART 

Figure 4-1. Interface Functional Block Diagram 
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AA 
140 I BA 
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0 
2 O+=B::':"B __ --':..:.::.:..="-'=~o.=..-
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170 4 Of....:::C.:::B----''-'''-'''=~~::.=..--
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CD 20 7 O+;...:.CF=----"R~ec""'e=iv-'ed~L"-'"inex----

Circuit 

EIA C.C.I.T.T. 

AA 101 

BA 103 

BB 104 

CA 105 

CB 106 

CC 107 

AB 102 

CF 109 

SBA 118 

SBB 119 

CD 108 

21 0 8 Signal Detector 
22 90 

23 g 100 SBA Secondar Transmitted Dato 
24 0 J I 0+7SB;::B=--~Se;=co:':':n=:::da::"'r'--:R=-=ec:':':e=7-iv:"::'e7d ='Do"'::ta==-
250120+~~~~~~~~~=--

130 

Figure 4-2. Interface Connector 

Table 4-1. I nterface Signals 

EIA 
Signal Name 

Protective Ground 

Transmitted Data 

Received Data 

Request to Send 

Clear to Send 

Data Set Ready 

Signal Ground 

Received Line Signal 
Detector 

Secondary Transmitted 
Data 

Secondary Received 
Data 

Data Terminal Ready 
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Function 

Connected to pin 7, signal ground. May be 

disconnected by removing a jumper inside the 
HyTerm. When this is done, pin 1 is left "floating." 

The serial, ASCII-coded digital data being transmitted 
by the HyTerm. This line is in the "mark" state (low) 
between the characters, rises for logic 0 and drops for 
logic 1. 

The serial, ASCII-coded digital data being received by 
the HyTerm. This line must be held in the "mark" 
state between characters, and should go high for logic 
0, low for logic 1. 

Goes high whenever power is on. In line control 
mode, goes on (high) when HyTerm is in transmit 
mode and goes off (low) when HyTerm is in receive 
mode. 

Must be on (h igh) from modem for HyTerm data 
transmission. If off, no data can be sent (Remote 
mode). 

Must be on (h igh) from modem for HyTerm 
operation. If off, no data can be received (Remote 
mode). 

Ground reference for all other interface signals. 

Carrier Detect. Must be on (high) to receive data. 

Reverse channel data being transmitted by the 
HyTerm. 

Reverse channel data being received by the HyTerm. 

On (high) whenever HyTerm power is on in Remote 
mode. If Printer Ready option is selected, will go off 
(low) when error is detected or when buffer is almost 
full. 



4.4 CONNECTION TO THE MODEM 

The cable connecting the HyTerm to the modem is 
approximately 10 feet (3 meters) long. It contains ten size 

22 AWG conductors. It is permanently connected to the 

HyTerm internally, and exits from the rear. The modem 

end of the cable is terminated in a 25-pin subminiature 

connector, a Cannon or Cinch DB-25P, or AMP housing 
205208-1 with 1-66507 pin inserts, or equivalent. This 

mates with the socket found on most modems, a Cannon or 

Cinch DB-25S, or AMP housing 205207-1 with socket 

contacts 1-66506, or equivalent. The plug is enclosed in a 
hood (AMP 206472-1, or equivalent) to protect the plug 

wiring. Pin assignments are shown in Figure 4-2. (Note that 

th is figure depicts the male connector on the end of the 

cable: the modem plugs would be a mirror image of th is 

drawing.) See also Table 4-1. 

Extension cables are available for use when the modem 

must be located more than ten feet from the HyTerm. 
Note, however, that the total length of all cables between 

the HyTerm and the modem should not exceed 50 feet (15 
meters) . 

4.5 SIGNAL LEVELS 

Signal vo~tages on the interface lines are nominally +12 

and -12 volts. The EIA standard allows for voltages 
anywhere between +25 and -25 volts, and the HyTerm 

input receivers are capable of withstanding these levels. The 

actual values measured on the HyTerm output lines will be 
approximately 7 to 9 volts. Because of the possible wide 

variation in actual voltage levels, the nominal values of +12 

and -12 will be used in this discussion. 

OFF ON OFF 

+ 12V 

+1.4V 

Data signal states are referred to as "mark" and "space", 

where a mark denotes a logic 1 and space denotes a logic O. 
All other signals (control signals) are referred to as either 

"on" or "off". Table 4-2 summarizes the relationship 

between these terms and their voltage levels. 

Table 4-2. Interface Signal Terminology 

Data Control Nominal 
Circuits Circuits Voltage 

MAR K ("1 ") OFF -12 
SPACE ("0") ON +12 

I npu~ receivers on the control lines provide "fail-safe" 

operation: if an input control line should go to ground level 

or be open-circuited (as when the connecting cable is 

unplugged), it will be interpreted as being "off". Data 

inputs are handled differently: if a data input is open­

circuited, it will be interpreted as still being in the same 

state it was in previously. This provides greater noise 

immunity on the data input lines. This is illustrated in 

Figure 4-3, which also shows the actual voltages at which 

the transitions between states occur. 

Note also in Figure 4-3 that the level at which the input 

signal changes from off to on (or from mark to space) is 

different from the level at which it changes back. This 
"hysteresis" provides additional noise immunity. 

4.6 INTERFACE SIGNALS 

The E IA signals wired to the interface connector are 

listed in Table 4-1. 

MARK SPACE MARK 

OV ----~----------~--------------------~~--------~~-----

-12V 

FAIL-SAFE OPERATION 

(CONTROL SIGNALS) 

NORMAL OPERATION 

(RECEIVED DATA) 

Figure 4-3. Input Line Switching Levels 
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4.7 DATA FORMAT 

Figure 4-4 is an idealized representation of an ASCII 
character (K) on the Transmitted Data or Received Data 
lines_ Voltage levels are nominally ±12 volts. Timing varies 
depending upon the baud rate selected. The idle condition 
if the I ine is mark. The beginning of a character is noted by 
the initial transition from mark to space (the start bit). The 

seven data bits follow, least significant bit first. Then comes 
the parity bit, followed by the stop bit. 

This figure shows even parity; the parity bit wou Id be 
the opposite level for odd parity. If the PARITY switch on 
the control panel is set to OFF, the Received Data (pin 3) 
parity bit is not checked, and the Transmitted Data (pin 2) 
parity bit is determined by the ODD/EVEN switch. 

+(SPACE) 

o v. 

-(MARK) -

START 
BIT 

0 

2 

I I 0 

-

4 

I 

-

300.1200. OR 1800 BAUD. ONE STOP BIT. 

The illustration also shows the minimum spacing for 
characters. Since this is asynchronous data transmission, the 
length of time between characters can vary from this 
minimum up to several seconds or more. Generally, 
computer-generated data will have only the minimum 
character spacing. Data generated by the HyTerm will have 
widely varying spaces between characters, depending upon 
the speed of the keyboard entry. 

The coding system used for transmitted and received 
data is the American Standard Code for Information Inter­
change (ASCII), Standard No. USAS X3.4-1977 of the 
American National Standards Institute, and Standard No. 
ISO 646-1973 of the International Organization for Stan­
dardization. A code chart showing the bit configuration for 
each character is contained in Figure 6-1. 

5 6 7 

0 0 I 

-

P 

0 

STOP 
BIT 

I 

r-
I 
I ----
I 
I 
I 

EARLIEST POINT AT WHICH NEXT 

CHARACTER MAY STAR'T. 

~ 

Figure 4-4. Data Format on Interface 
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4.8 TIMING 

The timing between characters can vary greatly, as noted 
above. However, once a character has started, it must be 
completed at a definite rate, specified by the baud rate 
selected. Table 4-3 lists bit times and character times for 
the various baud rates. 

Table 4-3. Interface Data Timing 

Baud 
Rate 

300 
1200 
1800 
4800 

Time in Milliseconds 

Bit 

3.33 
.83 
.55 
.22 

L OGle SYMBOL 

l!l IS 

3 veel veC2 
IT 
2T 
3T 
4T 

IA 
2A 
3A 
4A 
GND 

IV 13 
I 

2V " 3V 
4V 

Character 

33.3 
8.3 
5.5 
2.2 

4.9 CIRCUIT ELEMENTS 

The three main circuit elements are the input level 
converter, the USART, and the output level converter. 
Information concerning the USART can be found in 
Section 4 of the Maintenance Manual. 

4.9.1 I nput Level Converter 

The input level converter is used to change the ±12V 
modem signals into +5V or OV for use by the TTL logic 
inside the HyTerm. Type 75154 quad line receiver inte­
grated circuits are used. The logic symbol, truth table, and 

representative waveforms are shown in Figure 4-5. "Nor­
mal" operation is provided for data inputs, and "fail-safe" 
operation is provided for control inputs. Input resistance is 
from 3K to 7K ohms, with 5K typical. 

A = input 
Y = output 
T = threshold 

control 
Vee1 = +5V (pin 15) 

VCC2 not used (pin 16) 
GND (pin 8) 

TRUTH TABLE 
(each receiver) 

INPUT A OUTPUT Y 

-12 H(+5) 
+12 L(O) 

WAVEFORMS 

OFF ON OFF MARK SPACE MARK SPACE 

+ 12V 

OV 

-12V 

+5V 

~s 
f 

OV 
~,r 
" FAIL-SAFE OPERATION NORMAL OPERATION 

(CONTROL SIGNALS) (RECEIVED DATA) 

Figure 4-5. Input Converter IC 
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This device exhibits hysteresis on its inputs, which 
causes the output to switch at a different point on the 
input waveform depending upon whether the input is going 
from low-to-high or from high-to-Iow. This provides noise 
immunity by requiring the input signal to change 
considerably before it affects the output. 

For normal operation, the threshold control terminal is 
connected to VCC1. This provides a wider hysteresis loop. 
In this mode of operation, if the input voltage goes to zero 
(or open-circuit), the output will remain either low (OV) or 
high (+5V) as determined by the previous input. For 
fail-safe operation, the threshold terminal is left floating. 
This reduces the hysteresis loop, causing the negative-going 
threshold to be above OV. The positive going threshold is 

unchanged. In this mode, if the input voltage goes to OV or 
is open-circuited, the output goes high (+5V) regardless of 
the previous input condition. 

4.9.2 Output Level Converter 

The output level converter changes the TTL levels used 
internally by the HyTerm into levels suitable for use on the 
RS-232-C interface. Type 75150 line driver integrated 
circuits are used. The logic symbol and truth table are 
shown in Figure 4-6. Minimum output voltage is ±5V, 
typical is ±8V. This chip can withstand sustained output 
short circuits to any low-impedance voltage within the EIA 
range (±25V). 

LOGIC SYMBOL ALTERNATE SYMBOL 

+12V +12V 

r-
_ f~ --, IV r 

__ ta _ 
I 

1A 
2. 

17 2 I 
17 

1Y I I 
I I 

1 
~v 

1 ~ • STS 1 I 16 16 
2Y 2A 31 

• 
3' I 

L l5- _~-.J L 1,5- ~_I 
-12V -12V 

Figure 4-6. Output Converter IC 
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TRUTH TABLE 

INPUTS 
STB 

L 
H 
H 

L =OV 
H = +5V 

A 
X 
L 
H 

X = irrelevant 

OUTPUT 
Y 

+12 
+12 
-12 



SECTION 5 
INSTALLATION 

5.1 INTRODUCTION 

In addition to unpacking and installation procedures, 
this section contains information on environmental 
requirements. 

5.2 PRELIMINARY INSPECTION 

Before unpacking the Model 1660 HyTerm from its 
shipping container, inspect the container for any obvious 
damage that may have occurred during shipment. If in­
transit damage to the container is obvious, contact the 
carrier immediately. Do not open the container and remove 
the contents until the carrier's representative has inspected 
it. 

5.3 UNPACKING AND INSPECTION 

Follow the unpacking instructions attached to the 
shipping container. Different configurations of the HyTerm 
require slightly different unpacking procedures. Following 
is a list of items that are generally covered in the specific 
instructions,- as well as a few general items that should also 
be observed: 

(1) During unpacking, be careful that tools being used do 
not inflict damage to the HyTerm. 

(2) As the HyTerm is unpacked, inspect it for damage. If 
a claim is to be filed for damages, save all of the 
original packing materials. 

(3) Remove packing material and any cartons of 
accessories from the container. Save all of the packing 
material if reshipment is anticipated. 

(4) Check all items as they are removed from the 
container against the packing list. Check the list of 
accessories to ensure that they have been received. 
Notify shipper of any shortages. 

(5) Cut and remove the shipping restraint that secures the 
printer carriage to the side frame. 

(6) Remove any tags, tape, etc., put on for shipping 
purposes. 

CAUTION 

Do not attempt to raise the HyTerm by 
lifting up on the paper rack attached to 
the top cover. This could break the cover 
and/or rack. Never tilt the HyTerm back 
on its rear heat sink, even with the top 
cover removed, for this could severely 
damage the electronic circuit boards. 
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5.4 SYSTEM REQUIREMENTS 

The HyTerm may be easily and quickly installed. 
However, the operating environment, available space, and 
power requirements must also be considered. 

5.4.1 Operating Environment 

Section 1.5.4 shows the minimum and maximum 
operating and storage limits for temperature, humidity, and 
altitude. 

5.4.2 Space Requirements 

Very little space is required beyond the overall 
dimensions of the Model 1660 HyTerm, approximately 21 
x 24 inches (depth x width). A minimum of 6 inches (15.2 
cm.) should be allowed on all sides for proper ventilation, 
making the minimum space requirements the following: 

Depth: 27 in or 68.6 em 

Width: 36 in or 91.4 cm 

5.4.3 Weight 47 Ibs or 21.3 kg 

5.4.4 Power Requirements 

The Model 1660 HyTerm operates on 90-130 Vac, or 
19~260 Vac, at 47-63 Hz, and consumes approximately 
200 watts. A 12-foot (3.7-meter) power cord is provided. 

CAUTION 

Perform a preinstallation check before 
attempting to apply power to the 
HyTerm after unpacking. 

5.5 INSTALLATION PROCEDURES 

The installation procedure for the HyTerm includes a 
Preinstallation Check, an Initial Power-up and Local 
Checkout, and an E IA Connection and Remote Checkout. 

During installation, Diablo Systems requests that special 
attention be given to the Installation Ouality Report (lOR) 
card provided with all units shipped from the factory. 
Proper completion and a prompt return of lOR cards aids 
Diablo Systems in its efforts to provide the customer with 
the highest standards of quality possible. 

5.5.1 Preinstallation check 

Before applying power to the HyTerm, perform the 
following preinstallation check: 



(1) Remove forms tractor (optional), access cover, platen 
skirts, and platen. 

(2) Remove the printer top cover by releasing the cover 
release levers inside the cover at both sides, just in 
front of platen (see Figure 5-1), and lifting the cover 
off. 

(3) Inspect the keyboard, printer, and card cage for loose 
connections, loose parts, missing hardware, etc. and 
for any evidence of electrical shorting. Also remove 
any loose packing material. 

(4) Check and/or reset the DIP switch on the printer 
processor board (see Figure 5-2) so that all four (4) 

switches are off (in the down position). Also, the 
HPR03 Option switch and ground jumper modifi­
cations may be done, if necessary (see 5.6). 

(5) Check that circuit boards are properly seated in their 
connector by pushing down on them firmly but 
gently. 

(6) Replace the top cover, platen, platen skirts, access 
cover, and forms tractor (optional). 

5.5.2 Initial Power-up and Local Checkout 

The HyTerm is ready for local mode operation as soon 
as the ac power cord is plugged into the facility power 
receptacle. Position the HyTerm so that its power cord will 
reach a suitable wall outlet. Do not use an extension cord. 

On HyTerms factory wired for 220V operation, a plug 
must be added 10 the unfinished end of the power cord. 

Since many different styles of wall outlets are used in 220V 
power systems, the installer must obtain a plug suitable for 
use in each individual situation. 

CAUTION 

Always load paper into the printer before 
attempting to print. Printing directly on 
the platen can cause permanent damage 
to the platen. 

Do not connect the E IA cable to the modem at this 
time. The HyTerm should be started up and checked locally 
before the capability for remote mode operation is verified. 
If any trouble is encountered while performing these 
procedures, refer to the Error Recovery procedures in 
Section 2.3.6. 

(1) Set the POWER switch to the OFF position. 

(2) Make sure the printer access cover is closed. 

(3) Plug the ac power cord into the facility power 
receptacle and set the POWER switch to ON. The 
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HyTerm should Clear when power is applied. A Clear 
is indicated by the carriage moving leftward slowly, 
hitting the left mechanical stop, then moving quickly 
about 1/5 inch to the right and stopping. 

(4) Depress the LOCAL keyswitch, latching it down in 
the local mode. 

(5) Load some paper into the printer and type at random 
until the carriage is away from the left margin. 
Remove the access cover and set the TEST switch on 
the control panel to ON. Replace the access cover and 
do a power-on reset to clear the HyTerm. The 
carriage should move back to the left margin and 
begin printing one of the self-test patterns. Verify test 
pattern (see Figure 6-3), then reset the TEST switch 
to OFF. Printing will stop at the end of the test cycle. 

(6) Operate all the keyboard alphameric and control keys 
to verify that the characters are printed and their 
functions are performed. List any discrepencies on 
the lOR card. 

Note: Due to uncontrollable handling and shipping 
conditions after the units leave the factory, a small 
percentage of terminals may require printer 
adjustment. 

5.5.3 E IA Connection and Remote Checkout 

After the installation procedures of Sections 5.5.1 and 
5.5.2 have been completed, the EIA cable may be 
connected to the modem. Extension cables are available 
should the modem be located more than 10 feet (3m) from 
the HyTerm. In no case should the combined length of all 
cables between the HyTerm and the modem exceed 50 feet 
(15 meters). Use the following procedure for connecting 
the EIA cable to the modem and for remote checkout: 

(1) Plug the EIA cable into the EIA or Terminal 
connector on the modem. Secure the connection by 
tightening down the hold-down screws at the modem 
and at any extension cable connections. 

(2) Connect ac power to the modem in accordance with 
the instructions provided with the modem being used. 

(3) Establish a remote data communication link and check 
out the HyTerm's remote operation. Refer to Section 
2 for operating instructions if necessary. 

5.6 HPR03 OPTION SWITCHES AND JUMPER 

To tailor the HyTerm to the particular application of the 
user, there is an Option switch and a Ground jumper on the 
HPR03 board that may require alteration. To access the 
HPR03 board, use the following procedure: 

(1) Unplug the ac power cord from the wall outlet. 
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R. H. COVER 
RELEASE LEVER 

Figure 5-1. Top Cover Release Levers 

CIRCUIT BOARD 
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PRINTER 
PROCESSOR 

BOARD DIP SWITCH 

Figure 5-2. Circuit Board Location (Top Cover Removed) 
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(2) Remove the forms tractor if one is installed (see 
2.4.3). 

(3) Remove the access cover, the plastic platen skirts (see 
2.4.2) and the platen. 

(4) Remove the printer top cover. Release the two 
latches inside the cover at both sides, just in front of 
the platen (see Figure 5-1), and lift the cover off. Set 
the cover safely inside. 

(5) Loosen the screw in the circuit board clamp (Figure 
5-2) and remove the clamp. 

(6) Locate the HPR03 board (see Figure 5·2) and unplug 
the 12-pin connector at J1 shown in Figure 5-3. Lift 
the board straight up just enough to facilitate the 
intended operation. Do NOT attempt to completely 
remove the HPR03 board from the card cage without 
first disconnecting all the appropriate connectors. 

(7) When the switch/jumper actions have been selected, 
replace the HPR03 board, the covers, and the platen 
by reversing the above procedure. 

5.6.1 HPR03 Option Switch Settings 

The location of the Option switch on the HPR03 board 

J 1 GND JUMPER 

OPTION SWITCH 

is shown in Figure 5-3. The switch settings and their 
functions are given in Table 5-1. Also see Section 3 for 
more information on these options. 

The option is selected when the white tab is pushed in 
on the upper half or ON position of the switch. If the white 
tab is pulled out on the upper half of the switch, then the 
option is disabled. 

5.6.2 HPR03 Ground Jumper 

Some modems require the Signal Ground (pin 7) and the 
Protective Ground (pin 1) lines in the E IA interface cable 
to be separate rather than common grounds. This separa­
tion is easily accomplished by cutting or unsoldering the 
Ground jumper (84) on the HPR03 board (see Figure 5-3). 
Removal of this jumper leaves the Protective Ground (pin 
1) of the interface cable IIfloating." 

5.7 REPACKING FOR SHIPMENT 

To repackage the HyTerm, some of the original packing 
materials may be reused, such as the main container and the 
individual containers for the accessories. Also, the carriage 
MUST be secured to the printer side frame using a new 
8-inch nylon tie (Diablo part number 10967-02) to prevent 
the carriage from moving during shipping. 

Figure 5·3. HPR03 Component Location 
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Table 5-1. HPR03 Option Switch Settings and Functions 

Switch 
Option Designation Function 

ENHANCE S-1 Extends the Line Control mode of operation by enabling 
the HyTerm to respond to all applicable Escape code 
sequences other than just the ESC 1 and ESC 2 sequences. 

ETX/ACK S-2 Selects the ETX/ ACK buffer overflow prevention protocol. 

DC3/DCl S-3 Selects the DC3/DCl buffer overflow prevention and error 
detection protocols. 

PRINTER S-4 Selects the Printer Ready buffer overflow prevention and 
READY error detection protocols. 
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SECTION 6 
APPENDIX 

6-1. ASCII CODE CHART (see Figure 6-1). 

o 0 0 0 0 NUL DLE SP 

000 1 1 SOH DCI 

001 0 2 STX De2 
if 

o 0 1 1 3 ETX DC3 

o 1 o 0 • I. 

.: I:· 4 EOT DC4 

o 1 o 1 5 ENQ NAK ... " 

o 1 1 0 6 ACK SYN 

o 1 1 1 7 BEL ETB 

1 0 0 0 8 BS CAN 

1 0 0 1 9 HT EM ) 

1 0 1 0 10 LF SUB ::.;.:: 

1 0 1 1 11 VT ESC . .;.. 

1 1 o 0 12 FF FS 

1 1 0 1 13 CR GS 

1 1 1 0 14 so RS 

1 1 1 1 15 SI us 
, 

:1. 

.. ... . ' 

:"1 ... . ;. 

... .i 
. . 

i··, 
C) 

.: 

... . .... 
.. 
..... 

.' :.:. 

.. ·i 
:.!:. 

r:·: 

. ... 
I •• 
I ... 

, ... , .. 
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i .: ..... 
I I r·i 
.,. 
.1. 
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••• 1 

i. .. 

(J 

I·· 
I .. 1 , 

' ... 

. I i . 
I ••• : 

i .. ) 

Li 
1 •• • •• 1 

i.. 

··1 
I .. : 

.. 

I: ). 
i· . 
.... ! 

... 
i ••• 

•• i 
i.':' 

I .. 
! I. 

:.1 .. 
·1 .. ) 

1-:: 

.1. 
•.... 
Pi 

·:··i 
I • 

:::) 

.!. 
! ... 

..i . 

f : 
:.:.! 

• a: • 

.' .. 

DEL 

All characters in these two columns and SP (Space) are non-printing. DEL (Delete) does not 
print in the remote mode, but prints logical NOT symbol (-,) when entered on keyboard in 
local mode. (Logical NOT is also printed in place of characters received with parity or framing 
error.) 

Figure 6-1. ASCII Code Chart 
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80 81 82 

rTT0 tERE
) E~ IS 

C(> 
"-> 83 84 85 

r~] LF 
(DBl] LF ~ ONLY 

86 87 88 

8 ~UT~ VIEW [OR~ FEE 

89 90 91 

000 
92 93 94 

000 

SET ClR 
HT TABS 

NOTE: Position numbers above key tops refer to accompanying 
code chart table. Control codes and special symbols 
referenced below key tops identify "CTR L" mode output. 
These legends are not engraved on key tops .• 

PRINT CLR 
SUPP HT 

LFT RHT 
MAR MAR 

SET 
VT 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

8 OJ (1) rn CD rn QJ rn m rn rn 0 m m ~tA~~ 
ESC 18 NUL 19 NUL 20 NUL 21 NUL 22 NUL 23 NUL 24 NUL 25 NUL 26 { 27 } 28 US 29 RS 30 GS 31 as 

G @] ~ 0 ® (2] 0 (ill CD @] 0 m GJ (H~5) 
HT DCl ETB ENO DC2 DC4 EM NAK HT 51 OLE ESC FS LF 

32 33 34 35 36 37 38 39 40 41 42 43 44 46 

8 B 0 0 @J 0 @J CBJ CD 0 cg 0 ~ ( RETURN) 

49 SOH 50 OC3 51 EOT 52 ACK 53 BEL 54 BS 55 LF 56 VT 57 FF 58 ; 59 '60 CR 62 

('---"(-5HIFT}~) 0 0 0 0 ®@@mBm ( (SHIFT) ) 8 

64 65 66 

0~CiJ 
67 68 69 

8J@J0 
70 71 72 

000 
73 74 75 

@]O0 
I....-_______ SU:-B---, CAN E T X 5YN 5 TX 50 C R , • / ,....O_EL __ ---.. 

I [ :: ) I [~-----J 
77 78 79 

)GJ B 
~----------------------

Figure 6-2. Keyboard Layout 
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Table 6-1. Keyboard Code Chart 

UNSHIFTED SHIFTED CONTROL 

KEY ASCII CODE ASCII CODE ASCII CODE 
POSITION CHARACTER (HEXADECIMAL) CHARACTER CHARACTER 

1 FF FF FF 
2 ESC IB ESC IB ESC 1B 
3 1 31 ! 21 NUL 00 
4 2 32 @ 40 NUL 00 
5 3 33 II 23 NUL 00 
6 4 34 $ 24 NUL 00 
7 5 35 % 25 NUL 00 
8 6 36 5E NUL 00 
9 7 37 & 26 NUL 00 

10 8 38 * 2A NUL 00 
11 9 39 ( 28 { 7B 
12 0 30 ) 29 } 7D 
13 - 2D 5F US 1F 
14 = 3D + 2B RS IE 
15 60 7E GS 1D 
16 BS 08 BS 08 BS 08 
17 FF FF FF 
18 HT 09 HT 09 HT 09 
19 q 71 Q 51 DC1 11 
20 w 77 w 57 ETB 17 
21 e 65 E 45 ENQ 05 
22 r 72 R 52 DC2 12 
23 t 74 T 54 DC4 14 
24 y 79 Y 59 EM 19 
25 u 75 U 55 NAK 15 
26 i 69 I 49 HT 09 
27 0 6F 0 4F SI OF 
28 P 70 P 50 DLE 10 
29 [ 5B 1 5D ESC IB 
30 \ 5C I 7C FS lC 
31 LF OA LF OA LF OA 
32 CTRL 
33 LOCK 
34 a 61 A 41 SOH 01 
35 s 73 S 53 DC3 13 
36 d 64 D 44 EOT 04 
37 f 66 F 46 ACK 06 
38 g 67 G 47 BEL 07 
39 h 68 H 48 BS 08 
40 j 6A J 4A LF OA 
41 k 6B K 4B VT OB 
42 1 6C L 4C FF OC 
43 3B : 3A 3B 
44 

, 
27 " 22 27 

45 FF FF FF 
46 CR OD CR OD CR 00 
47 FF FF FF 
48 
49 SHIFT SHIFT SHIFT 
50 z 7A Z 5A SUB lA 
51 x 78 X 58 CAN 18 
52 c 63 C 43 ETX 03 
53 v 76 V 56 SYN 16 
54 b 62 B 42 STX 02 
55 n 6E N 4E SO OE 
56 m 6D M 4D CR OD 
57 2C < 3C 2C 
58 2E > 3E 2E 
59 / 2F ? 3F / 2F 
60 SHIFT 
61 FF FF FF 
62 DEL 7F DEL 7F DEL 7F 
63 SP 20 SP 20 SP 20 
64 7 37 7 37 7 37 
65 8 38 8 38 8 38 
66 9 39 9 39 9 39 
67 4 34 4 34 4 34 
68 5 35 5 35 5 35 
69 6 36 6 36 6 36 
70 1 31 1 31 1 31 
71 2 32 2 32 2 32 
72 3 33 3 33 3 33 
73 0 30 0 30 0 30 
74 2E 2E 2E 
75 - 2D SF - 2D -
76 
77 SP 20 SP 20 SP 20 
78 2C 2C 2C 
79 HT 09 HT 09 HT 09 
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CHECK 
POSITION CODES; 
SHOULD ALWAYS OPTIONAL POSITION 
APPEAR DURING CODES; 3A="A" KEY 

r-----<" 'U1M 01': KYBD TEST ~~~~o5~~'~3~~~ ~I~~~~I~J~~N~VER 
~ :~~:f: DK J KYBD TESjT (1) PRINTER iTEST A. 

~ ('9' (1) SEE FIGURE 6-4. FOR EACH KEY POSITION 
~,~ , AND CORRESPONDING POSITION CODE. 

',7' 

r-< '".$X&'()*+,-.101234567B9:;(=)?@ABCDEFGHIJKLHNOPQRSTUVWXYZt\JA_'Qbcde~ghiJklMnopqrstuvwxyz(:)~ABCDEFGHIJKLHNOPQRSTUVWXYZr\JA_'Qbcde~ 

I PRINTER TEST A. I I 

I KEYBOARD TEST I I 
J ROM TEST I I 

I 
RAM TEST I I 

C7> 
~ 

I PRINTER TEST B. I I 

I,AM OK 
FWM OK 
I"<EY 
~S} 

076 
09 

/" 
HOI'<:r lONTAI.. TAB TEST *** 
COLUMN 40 60 SO 100 120 

TAB THF<U SPACES 

-< 
1234 567 890 

(1BCD EFGH IJK L.MN 

OHm STUV WXYZ 

END TE~:;T 

en 
W 
en 
m 
r 
"T1 
I 
-i 
m en 
-i 
"'C 
::tJ 

Z 
-I o 
C 
-i en 



POSITION CODE 

~-----------63------------~ 

NOTES: 

I. KEYS 33,49 AND 60 SHARE THE SAME 
POSITION CODE. 

2. KEY 33 IS A MECHANICAL SHIFT LOCK KEY. 

3. ALL POS1TION CODES ARE IN HEXADECIMAL FORM. 

19 

Figure 6-4. Key Position and Position Code Chart 
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