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General Information

The HP-97S 1/0 Calculator represents a significant step forward in low-priced

calculator performance and utility. The HP-97S providesall the power of the HP-97,

including printer, magnetic card program storage, 224 program steps, and 26 data

registers. In addition, the HP-97S will interface to a peripheral device via five output

lines and a 10-digit BCD data port. The data port will accept integer, fixed-point,

and floating-point data as well as certain selected instructions. Input control lines

allow the peripheral to interact with the calculator during data acquisition, providing

a variety of interface configurations. Data inputs are compatible with many logic

families including TTL, DTL, CMOS, NMOS, and high threshold logic. The output

lines will drive TTL, DTL, CMOS and NMOS. Protection against overvoltage and

static discharge is provided on all inputs. To make the versatility picture complete,

the HP-97S can be operated from 110 VAC, 220 VAC, or a self-contained, re-

chargeable battery pack.

NOTE: Before using this manual, be sure you are familiar with the

HP-97 Calculator and its programming language as described in the

HP-97 Owner’s Handbook and Programming Guide (HP Part No.

00097-90001).

Most of the operating and programming information for the HP-97S can be found in

the HP-97 Owner’s Handbook. The HP-97S Installation and Operation Guide ex-

plains the features which are not covered in the HP-97 Owner’s Handbook and

provides a more detailed view of the techniques which are most useful to the task of

interfacing.





Introduction

Part One of this manual provides the technical description of the interfacing lines

available on the HP-97S. Basic functions of the inputs and outputs are presented

along with detailed electrical parameters. The functional information will help you

understand the basic actions of the interface, while the electrical information will

provide specific checks on the compatibility of the HP-97S with your system. In most

cases, intermediate buffering will not be necessary when installing the HP-97S, but

the detailed drive and loading specifications can be used to identify applications

requiring additional buffers.

Specific application examples and programming techniques for interface control are

given in Part Two.



Section 1

Technical Specifications

Temperature Range

Operating or Charging +10 to +40°C

Storage —40 to +50°C

Power Requirements

AC Operation

Power Consumption 7 watts maximum

Frequency 50-400Hz
Supply Voltage

with adapters 82059A

and 82069A 90-125 VAC

with adapter 82066A,

82067A, and 82068A 200-250 VAC

Battery Operation

Continuous operation from a

fully charged battery pack 3-6 hours

Typical recharge time of a

fully discharged battery back

with calculator OFF 6 hours

with calculator ON 17 hours

Shorter charging periods will reduce the operating time you can expect from a single

battery charge. Whether the calculator is on or off, the HP-97S battery packis never

in danger of being overcharged.

DATA Input Lines

Data can be input to the HP-97S by using any or all of 40 DATA input lines. These

lines are divided into ten 4-bit digits. Each digit can input any of the following

numbers or instructions using binary code.
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DATA Input Codes

Input Code (Binary) Meaning

0000 (]
0001
0010 (2]
0011
0100 (4]
0101 (s)

0110 (e
0111

1000

1001 (o)
1010 (] (decimal point)

1011 EEX (enter exponent)

1100
1101 0 (continue at LABEL A)
1110 (change sign)
1111 NO-OP (no operation)

The logical polarity of the DATA inputs is optional. Either positive-true or negative-

true logic can be selected. An internal connection is provided on all DATA inputs so

that unused digits automatically input a NO-OP instruction. Therefore, unused

DATA inputs can be left unconnected.

The DATA inputs are directly compatible with TTL, DTL, 5-volt CMOS, 12-volt

CMQOS, HiNIL, HTL, NMOS or PMOS if Vcc = 5 volts, and reed relay logic. DATA

input voltage during normal operation should be kept within the limits of —12 volts

to +24 volts. However, overvoltage protection for the DATA inputs is +50 volts and

all inputs have full static discharge protection.

The following tables show the electrical requirements for the DATA inputs in both

True and Complement mode. In these and all other electrical tables, conventional

current flowing into the interface is shown as positive and conventional current

flowing out of the interface is shown as negative.
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Input Drive Requirements with

T/ C Line High (True Data)

 

 

 

 

 

 

       
 

 

 

 

 

 

 

   

Test DATA

Parameter Condition Inputs Units

Vih  High Level Input 2.8 Volts
Voltage (min)

Vi  Low Level Input 1.4 Volts
Voltage (max)

ViN = 5.0V 25 na

i High Level Input
Current (max)

ViN = 12.0V 300 pna

I Low Level Input Vin = 0.0V -300 na
Current (max)

VIN = 24V 800 ua

I Input Current at

Maximum Input
Voltage (max) ViN = —12V -800 na

Input Drive Requirements with
T/C Line Low (Complemented Data)

Test DATA
Parameter Condition Inputs Units

ViH High Level Input 2.8 Volts
Voltage (min)

Vi Low Level Input 1.4 Volts

Voltage (max)

ViN = 5.0V 200 na

Iin  High Level Input

Current (max)

ViN = 12.0V 500 na

Near

I Low Level Input Vin = 0.0V 0 pna
Current (max)

VIN = 24V 1000 na

I Input Current at
Maximum Input

Voltage (max) Vin = =12V -500 na    
 

9
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From these specifications you can see that the logic high threshold is a little above

guaranteed TTL levels. However, the HP-97S interface will typically use only half of

the high level drive of a low power gate and significantly smaller percentages for

other TTL families. Additionally, pull-up resistors are provided in the True Data

mode which will raise the high output voltage to almost five volts for a lightly loaded

device. Compatibility with TTL families is assured if the devices driving the interface

are lightly loaded. You should avoid connecting to heavily loaded TTL if the inter-

face is in the Complemented Data mode. This configuration could provide poor

noise immunity in the logic high state.

The DATA inputs can be driven by open-collector logic if the interface is in the True

Data mode.

Relay logic can be interfaced to the DATA inputs in four ways. These are shown

below. If the relay power supply voltage is connected to an input, it should not be

greater than +24 volts.

 
 

+5V OR

RELAY POWER
RELAY

 

     
 

 
 

RELAY

GND <]7 GND

CONTACT OPEN = LOGIC “1” CONTACT OPEN = LOGIC “1”

—JT/C 18

+5V OR +5V OR
RELAY POWER RELAY POWER

RELAY RELAY 3.3K

DATA DATA

3.3K

GND GND

      

CONTACT OPEN = LOGIC “0” CONTACT OPEN = LOGIC “0”
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Control Lines

Control Outputs

There are five control outputs provided by the HP-97S. Four of these are the flags

controlled by the calculator. These are labeled fi, fi, I_:—Z, and F3. The other output

is generated by the interface to control the loading of data through the interface.

This line is labeled LE. All of the outputs are active-low logic and have the following

drive capability.

Drive Capability of Control Output Lines

 

 

 

 

 

Test Typical Minimum

Parameter Condition @25°C @40°C UNITS

Vout = 0.6V -6.0 ma

Ion High Level

Output Current

Vout = 2.5V -2.5 -1.0 ma

Ioo Low Level Vout = 0.4V 6.0 2.0 ma

Output Current     
 

The outputs are compatible with TTL, DTL, 5-volt CMOS, low threshold NMOS,

RTL and discrete transistors. The typical high level output voltage will be 5.0 to 5.5

volts into a light load. Some type of high voltage buffer, such as a 7407, is necessary

if the outputs need to drive 12-volt or 15-volt logic. The drawings on the next page

show some typical output interface connections.
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TTL, DTL,

OR RTL

HP-97S
OUTPUT
 

 

  
 

 

HP-97S

OUTPUT

  
 

Typical Output Interfaces

 

 
HP-97S 10K

5-VOLT

MOS

 OuTPUT —‘Wvfi}

  
 

HP-97S

OUTPUT

   
*Resistor may not be needed. With no resistor, drive current

to transistor base will be 5 to 10 ma. A resistor is used ofthis

amount of drive is excessive.

  
 

+12TO +18V

+5V 4

10K

HTL, HiNIL, OR
7407 OR HIGH VOLTAGE MOS
EQUIVALENT

The flag outputs duplicate the actions of the four software flags described in Section

13 of the HP-97 Owner’s Handbook. When a flag is set, the corresponding flag

output will go to the active state (logic low). When a flag is cleared, the correspond-

ing flag output will go to the inactive state (logic high). The following table is a

summary of the flag action in the HP-97S. For further information, see ‘‘Output

Control’” in Section 3 of this manual.
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Action of Flag Outputs

 

Flag # Cleared By Set By
 

Power-on

0 Interface Inhibit (2) STFO

CLFO

 

Power-on

1 Interface Inhibit (2) STF 1

CLF1

 

Power-on

Interface Inhibit (2)

2 CLF 2 STF 2
F?2
 

Power-on

Interface Inhibit (2)

3 CLF 3 STF 3

F?3 Data Entry (1)     
NOTES: 1. Data entry may originate from the keyboard or the interface. The data functions are the

numbers 0-9, EEX, and . (decimal point). Data entry from the card readeris not detected by the

interface.

2. Interface inhibit clears the flag outputs, but not the software flags in the calculator memory.

All four flag outputs will be updated to match the software flags by the first flag-affecting

instruction received after the interface is enabled.

The LE line is used to enable the input circuitry of the interface and signal the

peripheral device that the calculator is ready to accept data. A logic low on the LE

line indicates that the interface input circuitry is enabled. A logic high on the LE line

indicates that the interface will not input data at that time. The conditions controlling

the LE line are summarized by the next five statements.

1. LE will be high (disabled) while a program is executing.

2. LE will be high (disabled) while the interface contains a previously loaded item

of data.

3. LE will be high (disabled) if flag 3 is set and a ‘‘continue at A’ instruction is

entered through the interface.

4. LE will be low (enabled) whenever none of the first three conditions exist.

Basically, to enable LE the input register of the interface must be empty, flag 3
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must be cleared, and program execution halted. More details will be covered in

other sections.

5. LE will be low (enabled) immediately after power-on of the calculator.

Control Inputs

The HP-97S has four control input lines: LOAD, LOAD, T/(—I, and INHIBIT. Two

of these lines are used to initiate the loading sequence of the interface. A third line is

used to select positive-true or negative-true logic for the data, and the last is an

interface enable.

All of the control inputs are compatible with TTL, DTL, HiNIL, and reed relay logic.

Additionally, the LOAD input is compatible with 5-volt CMOS, 12-volt CMOS, and

NMOS or PMOS if Vcc = 5 volts.

Control input voltage during normal operation should be kept within the limits of

—12 volts to +24 volts. However, overvoltage protection for the control inputs is at

least 50% greater than this range and all inputs have full static discharge protection.

The following table shows the electrical requirements for the control inputs.

Input Drive Requirements of Control Input Lines

 

 

 

 

 

 

 

 

 

INPUTTest e = Units
Parameter Condition LOAD LOAD T/C INHIBIT

Vi High Level Input 2.8 2.8 3.4 3.4 Volts
Voltage (min)

I  Low Level Input 1.4 1.4 0.8 2.0 Volts
Voltage (max)

VN = 5.0V 60 150 200 120 pa
I High Level Input

Current (max)

Vin = 12.0V 0.15 2.0 2.5 1.0 ma

Near

In  Low Level Input Vin = 0.0V 0 -1.5 -15 -0.7 ma
Current (max)

VN = 24V 0.3 5.0 6.0 2.5 ma
I Input Current at

Maximum Input

Voltage (max) VN = -12V -0.15 -5.0 -5.0 -2.0 ma         
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Internal pull-up resistors are provided on the T/E, LOAD, and INHIBIT lines. As

explained in the ‘““DATA Input Lines’’ section, this provides better TTL compatibility

by raising the high level voltage. This also guarantees certain states if the lines are

left unconnected. Thus, with nothing plugged into the connector, the interface au-

tomatically enters the inhibited state. No connection to the T/C input establishes

the True Data mode. If either LOAD or LOAD is unused, internal connections will

hold that input in the enabled state. This allows control of the interface using only

one control signal.

If the control inputs are driven with open-collector logic, the open collector device

should have a voltage rating of at least 7.0 volts. If the control inputs are driven with

relay logic, the following connections must be used. If the relay power supply is

connected to an input, it should not be greater than +24 volts.

Connecting Relay Logic to the Control Inputs

 
 

+5V OR

RELAY POWER

RELAY INHIBIT I RELAY

O—— LOAD O LOAD
OR T/C

GND g GND

 

      





Section 2

External Connections

System Diagram

The general configuration of an HP-97S system is shown below.

     

 

    
   

=/ T |
AC ‘

7 INTERFACE HP-97S
( ADAPTOR CALCULATOR

<))
//7
]

- \/
25 PAIR TELEPHONE

. CONNECTOR PERIPHERAL

Peripheral Connector Wiring

Your peripheral device is connected to the HP-97S interface with a standard 25-pair

telephone connector (Amphenol 57-30500 or equivalent). The diagram on the next

page shows the rear view (wire side) of the connector which must be attached to the

peripheral device. The ten digit inputs are labeled A through J. A is the most signifi-

cant digit. The references 1, 2, 4, and 8 indicate the relative value of the four binary

lines used for each digit. When wiring the connector, do not forget to connect the

signal ground of the peripheral to pin #1. Erratic operation will result if the

peripheral and the HP-97S do not have a common ground connection.

17
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Interface Connector Plug

VIEWED FROM WIRE SIDE

OF MALE CONNECTOR

 

f\

GND— 1 26 — LE

F3 —2 27 — LOAD

F2 —f3 28 |— INHIBIT
F1. —]4 29 |— LOAD
Fo —s 30 |— T/C
1 —]e 31 p— J1

2 —7 32 — J2

4 —8 33 — J4

8 —9 34 — J8

Gt — 10 35 — H1

G2 —M 36 — H2

G4 —12 37 — H4

Gg —13 38 — H8

E1 —{14 39 — F1

E2 —1 15 40 — F2

E4 — 16 41 — F4

E8E —17 42 — F8

C1 —118 43 — D1

c2 —{ 19 44 }— D2

C4 — 20 45 — D4

cg — 21 46 F— D8

A1l — 22 47 — B1

A2 —23 48 |— B2

A4 — 24 49 |— B4

A8 —25 50 — B8

/ 
DATA INPUTS ARE A(MSD) TO J(LSD)
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Using the Interface Control Lines
The basic sequence of operation for a data input is listed below.

1. Clearflag 3 and halt program execution with a R/S, RTN, or PAUSE instruc-

tion.

If the inputregister is empty, LE will go low.

Be sure that the DATA lines are stable before activating the LOAD inputs.

Apply an active transition to one of the LOAD inputs while the otheris in the

active state.

Be sure that the DATA lines remain stable for at least 500 us after activating

the LOAD inputs.

The following diagram illustrates the timing relationships of the control lines during

the loading of data. An active transition of the LOAD line is used as an example, but

the timing requirements are identical for loading initiated by an active transition of

the LOADline.

Control Line Timing

 

- m

|

: LE WILL GO HIGH

|

|<—Ous MIN—|<—4us MIN —-’
l

    

R

 

DATA CAN DATA CAN
CHANGEx DATA MUST BE VALID XCHANGE

 

 

 

 
 

s 5005 -
MIN MIN

LOAD LOAD CAN GO HIGH OR STAY LOW

|

Ous_|1usl,
MIN MINI

)
 

  

I

LOAD ' LOAD CAN GO LOW OR STAY HIGH
|
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Summary of Loading Control Lines

 

 

      

L Loading

L LOAD LOAD Action

H X X None

L X L None

L H X None

L l H Load

L L 1 Load

H = Logic high level

L = Logic low level

X = Level doesn’t matter

1 = Active transition from low to high (tr<2us)

| = Active transition from high to low (tt<2us)

The timing diagram does not show the action of the LE output beyond a very short

time period. The state of the LE line is dependent upon the input provided through

the interface. The shortest time that LE will stay high is about 6ms. if only NO-OP

instructions are input. Loading one digit takes about 120ms. and loading ten digits

takes about 1.2 seconds. If no ‘‘continue at A’’ instruction is included, LE will go low

again after the digits are loaded. If the data entry is followed by a ‘‘continue at A”’

instruction, LE will stay high until flag 3 is cleared and program execution halted.

The other interface control lines are T/ C and INHIBIT. The function of these lines is

very straightforward. Although they can be driven by external logic, for most appli-

cations they will be preset by the use of jumpers.

When the INHIBIT line is high, interface action is stopped. A convenient way to use

the INHIBIT line is to install a jumper on the peripheral connector which pulls

INHIBIT to ground. Thus, whenever the peripheral is attached, the interface is

active. Whenever the peripheral is not attached, the internal pull-up resistor will

cause the INHIBIT line to go high. This automatically isolates the interface from the

calculator, allowing the HP-97S to be used as a stand-alone desktop calculator.

When the T/ line is left unconnected, the DATA inputs will be positive true. That

is, a logic high will be a ‘‘one’’ and a logic low will be a ‘‘zero’’. With the T/C

jumpered to ground, the DATA inputs accept inverted data. In this mode, a logic low

will be a ““‘one’’ and a logic high will be a ‘‘zero’’. Both modes, True and Comple-

ment, input a NO-OP instruction from a digit with all four bit lines unconnected.



Part Two

Operating and Programming

 



Introduction

This part describes the interaction between hardware and software in the HP-97S. It

is not practical to provide a detailed description of every specific application. How-

ever, many typical configurations are discussed. You can use the information pre-

sented in these examples to create more specific or more complex systems.

The instruction set and program operation are the same in the HP-97 and the

HP-97S. All available instructions and functions are described in the HP-97 Owner’s

Handbook. However, the interface requires that flag 3 and LABEL A be used in

specific manners. Within this framework, any analysis which can be performed using

data from the keyboard can be performed using data from the interface.

22



Section 3

Basic Applications

Power-On Initialization

When poweris first applied to the HP-97S, LE is low and the interface is ready to

receive data. If the LOAD inputs are activated by the peripheral before a program is

loaded, an error will be generated when the ‘“‘continue at A’ instruction is input.

There is no LABEL A if there is no program.

If this happens, press any key to clear the error and load the desired program. To

prevent this error, load and initialize the program before turning on the peripheral.

Manual Input

The manual mode is an alternative to machine controlled interface configurations. It

may be the simplest approach when the HP-97S is incorporated into a work station

which already requires an operator or attendant. Manual input control might be

necessary if the peripheral device does not have the signals necessary to control a

data logging device. The following diagram shows the connections used to input

data manually. The ‘‘continue at A’ code can be included by grounding the 2’s

place of any digit following the data. Up to nine data digits can be used and all

unused DATA lines are left unconnected. An LED indicator can be used if desired.

Interface Connections

 

 

 

       
 

“OK TO INPUT"

S .
+5V LE

390

PUSHBUTTON OR
FOOTSWITCH — LOAD

GND LOAD

GND

142 GOTOA

— 8

DATA OUT > DATA DIGITS

PERIPHERAL DEVICE HP-97S

23
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Manual input can be illustrated using a work station containing a digital scale and an

HP-97S which is being used to log all of the package weights during a shift. The

program loaded into the HP-97S at the beginning of the day is shown below.

@8] sLBLE 21 12
482  CF3 15 22 83
883 RS 51
84 MLBLA 21 11
@85  FRTX -14
a@s GI0B 22 12
887 RS 51

The data logging sequenceis initiated by pressing the [} key. This causes program

execution to begin at LABEL B. The interface input register will be empty at this

point, which is one of the conditions necessary to enable data loading. The CLF 3 is

a second condition. The last condition is that program execution be halted. The R/S

instruction is used to halt execution.

Next, the object to be weighed is placed on the scale. When the scale reading has

stabilized, the attendant presses the pushbutton or footswitch. The data from the

scale is loaded through the interface, followed by a ‘‘continue at A’’ instruction. This

enters the data into the X-register and directs the program to the instructions at

LABEL A.

At LABEL A, the PRINT X instruction logs the data. The program then goes back to

LABEL B, executes the CLF 3, and stops to wait for the next input. If desired, an

LED can be placed on the LE output to give the attendant a visual indication when

the interface is enabled and ready to accept data. The program sequence is illus-

trated by the flowchart on the following page.



 

 

Start with

LABEL B

o
Clearflag 3

l 1
Stop and wait

for data input

st
No “A”

received A

?

l Yes

Print data

  

   Y
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Programming Techniques

Processing the Data

Most of the examples in this manual will use a single PRINT X instruction as the only

operation performed on the incoming data. This is to emphasize the I/ O controlling

software and to make the examples easier to understand. In actual applications, this

simple data logging step would probably be augmented with many calculations. The

next example will assume the same hardware and order of operations as the exam-

ple shown in the ‘‘Manual Input’’ section. However, the program has been modified

to record the weights in groups of ten, give the mean and standard deviation of each

group, and format the resulting printout. The program listing is shown below.

881 %LELC g i3
88z CLRG 16-33
g8y it i6-5!
684  FI -1:
885 DsFd  -53 &b
686 XLELE 2l 12
B0/ [F2 s 2 @3

665 *LELA 2l il
816  FRT. 14
811 I+ e
g2 BNt -71
612 i a

a14 & 5
815 X#Y7 16-32
816  GT0B 2 12
a7 SPC 16-11
818 DSPZ  -&3 82
g2 X i€ 53
82@  FRT -14
BE1 5 16 54
822  FRTX ¢
823  5PC 16-i1
24 SFC 1g-il
825  GTGC o id
éze K-35 ai
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When the key is pressed, the program begins at LABEL C. Initialization consists

of clearing the statistics registers and selecting the format for printing the data. The

steps at LABEL B prepare the system for data input from the interface. After the data

is input with a ‘‘continue at A’’ instruction, execution resumes at LABEL A. First, the

data is printed. Then the %+ calculations are performed, leaving the item count in

the X-register. The ENTER instruction moves this value to Y so it can be compared

to the maximum count of 10 which is placed in X. If the count has not yet reached
10, the program goes back to LABEL B to get the next weight input.

When ten weights have been input, the printer adds a space for clarity and changes

formats for more resolution on the statistical printout. Then the mean and standard

deviation are computed and printed. Two more spaces are added to separate groups

and the program goes back to LABEL C to process the next group of weighings.

- - A *’"”""

3T 5.0 0p
itiis  XKEF
. ,‘_-."& diis i

itics X33
o™ Nis
“os %42
100 do1
dTiuie 24F

% bk
A tvoical ori looks like thi 180, %4

typical printout looks like this. i0e. iy

Zke Kis
57 5000
is +4F

4:4 e
atiia 37¥

4734 42idiaTe Rad
- -

s b 4§

The sequence of this program is illustrated by the flowchart on the next page. This is

only a sample of how a data input can be combined with calculations. The HP-97S

provides a broad range of operations, including scaling, formatting, linearizing,

curve fitting, comparing, unit conversions, statistical and geometric analysis, and

many mathematical functions. The HP-97 Owner’s Handbook explains the func-

tions which are available and provides a base of information from which you can

build your own programs.
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Use of LABEL A

The only instruction provided to cause the HP-97S to resume program execution

after an interface input is ‘‘continue at A’ (binary code 1101). If this instruction is

executed with the printer in TRACE mode, the listing will show ‘“GSBA’’. However,

this instruction does not store a pending return address nor does it require a RTN

statement to end the routine. Therefore, this manual refers to the instruction as

‘““‘continue at A’’, ““goto A”’, and “‘A’’, since the ‘‘GSB’’ term is somewhat mislead-

ing.

Whatever you choose to call it, the code 1101 at the interface produces the same

calculator action as the pressing of key § . This action is explained in ‘‘Running a

Program’’, Section 6 of the HP-97 Owner’s Handbook. The ‘A’ or ‘‘continue at A”’

instruction will cause the program to resume execution at the next LABEL A it finds.

If there is no LABEL A between the current line and the end of the program, the

calculator will wrap around to line 001 and resume the search. A program can

contain any number of LABEL A lines.

The following example program shows the use of two LABEL A lines. This program

accepts seven pairs of readings, such as X and Y coordinates. In order to use the

convenience of the %+ function, the first data input must cause a different program

action than the second. This would be cumbersome with only one LABEL A. A

description of the program follows the printout.

881 #lbll i do
882 CLRE e
863 Fes le-ul
aas ; E7
885 SICI 35 %6
@8 *LELE . e
aar EFS  i6 2 U0
bbE RS oi
B85 xLBELA el 4l
gié Lfo it cec U2
G611 K~§ ol
@iz xLELA i il
ais st It
8id¢ U5l ic o 16
815 E&T0E cC ac
aie A le 33
817 Aet -4
818 PRTX -14
615 Ed ~ds
126 K74 -14
521 #8 ad
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The program starts by clearing the statistics registers and storing seven in the

I-register. The I-register will be used to count the data pairs. At LABEL B, flag 3 is

cleared and execution halted so that the Y coordinate can be input. When the

““continue at A’ instruction is received, program execution resumes at the first

LABEL A (line 009). Here another input operation is performed which places the X

coordinate in the X-register and moves the Y coordinate to the Y-register. When the

‘‘continue at A’’ instruction from this input is received, program execution resumes

at the LABEL A on line 012. The X+ function is performed and I is decremented. If

the number in | has reached 0, the means are calculated and printed. If the number

in [ was not yet 0, the program will go back to LABEL B to input another pair of

coordinates.

Data Input in Subroutines

As explained in the previous section, the ‘“‘continue at A’ instruction which comes

through the interface produces the same action as pressing key f§ . This causes the

calculator to lose all pending subroutine returns. (See ‘‘Subroutine Limits’’, Section

10 of the HP-97 Owner’s Handbook). Therefore, data cannot be input through the

interface while the calculator is executing a conventional subroutine.

It takes only a couple of extra program steps to avoid this problem. If your applica-

tion makes it desirable to input data from a subroutine, the last subroutine instruc-

tion must use an explicit return address. The subroutine is called with a GTO,rather

than a GSB, and the return to the main program is accomplished with a GTO (i),

rather than a RTN. The extra steps needed are those required to store and label the

return address.

A detailed explanation of the GTO (i) instruction can be found in ‘‘Indirect Control

of Branches and Subroutines’’, Section 12 of the HP-97 Owner’s Handbook. The

following diagram shows an example of a data input subroutine. The program block

at LABEL E represents a subroutine which inputs data and formats or adjusts that

input for use in the main program. This subroutine is called three times by the main

program with the GTO E instructions. Immediately before each GTO E, the

X-register is loaded with the return address for that particular subroutine call. This

return address is stored in the I-register and used by the GTO (i) instruction to

resume program execution at the desired label when the subroutine is finished.
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Simulating Subroutine Calls
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Continuous Sampling

This mode can be used when the data from the peripheral is always valid and the

data acquisition is to be software controlled. This can be illustrated by a data logging

task which requires a reading approximately every ten seconds. The PAUSE instruc-

tion can be used to keep time if accuracy is not important. With LE connected to

LOAD,the interface will input data everytime it is enabled. A diagram and sample

program listing follow. Longer time intervals are best generated by placing the

PAUSE in a loop.

Interface Connections
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Strobed Input

A strobed data input is an easy way to load data from equipment which has a ‘‘data

stable’” signal. A device like a scale will have an unstable output while an object

placed on it is coming to rest. The manual input mode deals with that problem by

having an attendant wait until the reading looks stable. However, many instruments

have an output signal which activates when the data from the instrument has

stabilized. When connected to this type of instrument, the HP-97S can request a

reading and be signaled when the reading is stable.

There are two basic approaches to controlling a strobed data transfer. In one case, a

button on the calculator is pressed to initiate the transfer and in the other case, a

button on the peripheral is pressed to initiate the transfer. The method chosen

depends upon your preference and whether or not your peripheral is capable of

intiating the transfer.

The first example shows the wiring and programming necessary for the HP-97S to

initiate the transfer. Using a digital scale as an example, the configuration works as

follows:

1. The object to be weighed is placed on the scale.

2. The key on the HP-97S is pressed.

3. When the output from the scale is stable, the reading is input and printed.

4 . The next object is placed on the scale and the process is repeated.

Interface Connections
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4 COAD

DATA STABLE LOAD
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Peripheral Timing

DATA REQUEST
INPUT  
 

|

I
}

DATA OUTPUT DATA NOT STABLE—K DATA STABLE
I

 

DATA STABLE
OUTPUT

 
 

Program Listing

@8l #LBLE s be
agz Lto 16 cc 43
ve3 R/3 Si
B84 #LELA 2l 11
685 FKTA -14
aee R-S ol
867 GICGE ““ 12
bee RsS ol

The second example shows the wiring and programming necessary if the peripheral

is capable ofinitiating the data transfer. This configuration operates the same as the

first example, except a ‘‘transfer’’ button on the peripheral is pressed instead of the

key on the calculator.
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Although this system is similar to the manual input mode, it has some advantages:

= No extra switches or indicators are needed.

»« The attendant does not need to watch the LE state of the calculator or the

stability of the peripheral data.

= Since the data input requires no operator attention, this configuration can be

used on automated machinery.

Interface Connections

  

 DATA REQUEST LE

TRANSFER |- —{ [OAD

DATA STABLE LOAD 

 GND E GND

 

      
 

)
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Peripheral Timing
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Output Control

One of the important features of the HP-97S is the availability of output signals.

Four flag output lines are provided, but there are some limitations on the use of flag

3 because of its role in controlling data transfers through the interface. Flags 0, 1 and

2 can be used freely to enhance the controlling power of the HP-97S. These outputs

can be used to drive LED indicators directly, providing more information to

operators. Commands such as peripheral range and function selections can be pro-

gram controlled by using the flag outputs. When connected to suitable drivers, the

flags can operate hydraulic and pneumatic solenoids, motor starters, or other

electro-mechanical devices.

The flag outputs of the interface are controlled by the software flags in the HP-97S

memory. However, there are certain situations when the flag outputs may not cor-

respond to the states of the software flags. These are listed below.

1. When a program is loaded from a magnetic card, the software flags are placed

in the states indicated by the status information on the program card. At this

time, the flag outputs will remain in their previous states.

2. When data is loaded from a magnetic card, the software flag 3 will be set, but

the F3 output will remain unchanged.

3. When {3 is pressed in PRGM mode, the software flags will be
cleared, but the flag outputs will remain unchanged.
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4. When the interface has been deactivated by use of the INHIBIT input, the flag

outputs will assume an inactive (logic high) state, but the software flags will

remain unchanged.

Any discrepancies between the flag outputs and the software flags will be eliminated

by a flag-affecting instruction. If any instruction listed below is received when the

interface is enabled, the HP-97S will place all flag outputs in the states indicated by

the software flags.

1. Any STF or CLF instruction

2. Any F? instruction

3. A data entry from the keyboard or interface.





Section 4

Extended Applications

The preceding section discussed some of the simpler interfacing tasks. This section

outlines some solutions to more complex interfacing problems. The use of the con-

trol and DATA lines is discussed in greater detail. There are also hints on how to

augment the interfacing power of the HP-97S with a minimum of external circuitry.

Since it is important to understand the action of all input and output lines when

designing a specialized interface, a detailed block diagram is shown on the next

page. This is a diagram of the calculator interface module, with special emphasis on

the external input and output lines. When used with the electrical parameters pre-

sented in Part One, this diagram will provide the detailed information necessary to

the custom system designer.

Handshake Interface

The term ‘‘handshake’ is used to describe a popular form of asynchronous data

transfer. The method has these characteristics:

= The sender can make data available at any time, but it must hold the data until

the receiver takesit.

= The receiver can request data at any time, but it cannot perform an input

operation until the sender makes the data available.

# Communication between the sender and receiver is accomplished on two con-

trol lines. These signals are often referred to as ‘‘Data Available’’ and ‘‘Data

Accepted’’.

= The Data Available signal is generated by the sender when its data output is

stable and valid. The Data Accepted signal is generated by the receiver when

the Data Available signal has been received and the data input operation is

complete. The Data Accepted signal tells the sender that the last data item can

be forgotten and the next data item can be provided.

39
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There are two connections which can be used to implement a handshake interface

with the HP-97S. The method chosen depends upon the characteristics of the

peripheral device. The first configuration is used if the handshake circuitry in the

peripheral is only sensitive to an active transition of the Data Accepted line.

Interface Connections

 

 

 

 

 

 
       

 

DATA _
ACCEPTED E LE

LOAD
DATA LOAD
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GND GND

E 1
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DATA OUT > DATA DIGITS

PERIPHERAL DEVICE HP-97S

Peripheral Timing

DATA AVAILABLE " iooms
OUTPUT > MAX
* e  

  

DATA ACCEPTED
INPUT 1   
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The connection just shown is unacceptable if the peripheral device is sensitive to the

level of the Data Accepted line instead of an edge. For a peripheral of this type, the

Data Accepted line must be reset as soon as new data becomes available. Otherwise,

the peripheral will think that the data was accepted as soon as it became available.

The circuit shown below uses a few simple gates to make an edge-triggered latch.

This latch will maintain proper discipline on level sensitive handshake lines.

Interface Connections
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The handshake interface is controlled by hardware and takes no special program

structure. The basic program used in the ‘“Manual Input’”’ and ‘‘Strobed Input”

sections will also work for a handshake input. For applications requiring only one

LABEL A, the simple program structure shown below can be used.

{:E;’ iE B 8 oy 1
i -*6.1.‘!—1‘: -d ad

ges Lre it & 05
.‘ ‘.? e 4 2

U';‘ FPin —dn

A moem [
gu4 R:o wi

Negative Numbers and Decimal Point Scaling

Many peripherals output something other than positive integers. The HP-97S is

capable of handling positive, negative, fixed-point, floating-point, scientific, and

engineering data input formats. The interface accepts these various number types by

the proper combining of data digits and preset instructions. The great variety of

peripheral devices make it impractical to cover every data format in detail. The many

examples in this chapter represent a cross section of the various data formats. Most

applications will use some combination or variation of the examples shown here.

Negative Numbers

Negative numbers are entered by using the sign signal to control a CHS instruction.

The CHS digit should immediately follow the data digits. By controlling the least

significant bit of that digit, the instruction is a NO-OP for a positive number and a

CHS for a negative number. A typical diagram is shown below.

 

:/'\ DIGITS

SIGN SIGNAL
1=PLUS —1
0 = MINUS =1, sien

1, oGt

e E   
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Fixed-Point Numbers

For the purposes of this manual, fixed-point data is data containing a decimal point,

and the position of the decimal point is known before the data is available. Two

fixed-point techniques will be shown. The first is used when the position of the

decimal point never changes. To configure this type of input, simply wire a decimal

point instruction at the appropriate position. The following diagram shows an

example:

 

DATA LEFT OF :> DATA
THE DECIMAL POINT DIGITS

DECIMAL
POINT
DIGIT

[
1

o
&
~

N

DATA RIGHT OF DATA
THE DECIMAL POINT:> DIGITS   

In the second example, the position of the decimal point is not fixed, but the cal-

culator knows the position before the data is input. This method can be used when

the HP-97S sets the range of a remotely controlled device. One or more of the

HP-97S flag outputs can set the range of the peripheral and a scale factor is stored in

the calculator memory. The data is then input as an integer and adjusted by program

according to the stored factor.

As an example, consider a digital voltmeter with a X.XXX data format. The meter

can be remotely set to read volts or millivolts. Flag O is used to select the range and

Rois used to store the scaling factor. The sample program listing is shown on the next

page.
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881 sLBLE 2115
@8z  CF@ 1s 22 86
883  EEX -23
@84 z 83
a5 SToe 35 60
@86 ET0B 22 12
Bo/ sibBle ci 16 15
@88 SFB i 21 86
ag2 EER 23
@1e & Ee
Bl1 5108 3o agg
12 xLBLE el ie
a3 Lrs 16 22 83
ai4 R<& a1
8153 *¥LBLA el 1l
alé RCLE Je gk
e - -24
18  FRTH -14
615 RS 51

To enter a reading in volts, begin program execution at LABEL E. This example

assumes that clearing flag O directs the voltmeter hardware to the volts range. Then

102 is stored in Ro and the program branches to LABEL B. Here the data is input,

followed by a ‘‘continue at A’’. At LABEL A, the data is divided by 103 to convert the

integer XXXX to the fixed-point number X.XXX representing volts.

If a millivolt reading were desired, program execution is started at LABEL e. Setting

flag O directs the voltmeter hardware to the millivolt range. Then 10°¢ is stored in Ro

and the data is input. This time when the steps at LABEL A are executed, the data is

divided by 10° to convert the integer XXXX to the fixed-point number .00XXXX

representing millivolts.

Scientific Notation and Floating-Point Data

Data in scientific or engineering notation is input by proper use of the EEX, CHS,

and decimal point instructions. The HP-97S will accept data with a positive or

negative mantissa and a positive or negative exponent of one or two digits. The

example shows three significant figures with all sign and exponent digits utilized.

More significant figures can be accommodated if less exponent or sign digits are

needed.
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Inputting Data in Scientific Notation
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Floating-point data is most easily handled by first converting it to exponential format.

The exact circuit used will depend upon the logic level of the data, the number of

significant digits, the range of the data, and whether the decimal point signal repre-

sents a left-hand or right-hand decimal point. The sample circuit on the next page is

used for six significant digits of negative-true data. The ‘‘DP’’ lines represent a

decimal point signal which goes low whenever the point is to the right of the corre-

sponding digit. Therefore, the range of this floating-point format is XXXXXX. to

X.XXXXX.
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Serial Interface

The HP-97S can accept data from a BCD character-serial device. Basically, the data

lines are connected to one input with all other inputs left unconnected. Each digit is

requested by the calculator with the LE output. Upon receiving the request, the

peripheral provides the next digit and a digit clock pulse. An ‘“‘end of data’’ line is

used to select a ‘‘continue at A’’ instruction when all the digits in the serial string

have been input. The following diagrams show the typical connections and timing.

This type of interface is controlled by hardware and does not require any special

program structure. The programming techniques provided in the other examples are

also applicable to a serial interface.

Typical Peripheral Timing to Input

For Serial Characters

   -

DIGIT REQUEST

e 11U L
END OF DATA

 

               

 

 

  



 

DIGIT REQUEST

DIGIT CLOCK

END OF DATA

SERIAL
BCD

Interface Connections
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HP-97S

The HP-97S is intended to input BCD (binary code decimal) data only. If it is used

without extra decoding to input straight binary data, the 4-bit combinations greater

than 1001 will be interpreted as instructions, rather than numbers. If your applica-

tion requires the HP-97S to monitor binary characters, those characters must be

converted to their BCD equivalents before passing through the interface. The follow-

ing circuit is an example of the decoding used. This circuit converts an 8-bit binary

number to its decimal equivalent from 0 to 255.
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8-Bit Binary Interface

BINARY
INPUT   
 

BO

B1

B2

B3

B4

B5

B6

B7

74185 OR

EQUIVALENT  
HP-97S

Expanded Output Control

Some applications may require more than four lines of output control. Four flag

outputs (with the data entry restrictions on flag 3) is the maximum number of mutu-

ally independent control signals available. However, these can be decoded into

eight individual control lines for operations like sequencing where only one line at a

time needs to be active. In the following circuit, flags 0 through 2 are set as

desired. Then flag 3 is cleared, and the state of flags 0 through 2 is latched and

decoded to one of eight outputs. The use of the latch avoids any unwanted outputs

while the flags are being changed one-by-one.

The sample program listing shows the steps that would be used to activate output

line #1, input data, activate output line #4, and take another data input.
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Generating 8 Output Lines
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Program Listing
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86z SF8 16 2. &2
BE3 Ll ik ¢2 8l
884 iFr2 iE 22 B
aBs s b 22 B0
aac R-E Ji
87 *LBLR £: il
888 FRTH -14
gas LF8 1lE 22 BB
dig SFZ2 6 2 B2
a1l LF3 16 22 B8
g1z K5 gl
813 xLBLA 2 1
814 FRTX ~14
615 k-8 ol





Part Three

Maintenance

 



Introduction

The HP-97S is a quality instrument which is thoroughly inspected before shipment.

With proper care it will provide reliable service throughout its long life. The cal-

culator has a full one-year warranty, and Hewlett-Packard repair service will always

be available for your HP-97S should the unit malfunction.

This final part of the manual explains the use of the diagnostic aids supplied with the

HP-97S, provides information on the proper care of your calculator, and explains

Hewlett-Packard’s repair policy.
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Section 5

System Testing

Interface Diagnostic Program

97S DIAGNOSTIC

START

 

This program is used with the interface test connector to verify the operation of the

HP-97S interface and calculator. With the calculator turned off, plug the test con-

nector into the interface. Then turn the calculator on, insert the program card, and

press i} . The calculator should load numbers through the interface and print them.

The program takes about nine seconds to run. A properly functioning interface and

calculator will produce the following printout.

 

i G300
is 2O i¥

1.5368 i85
4 T A
G4 4 HEL iE
E D0 dyy

—Je €Ot FEF

<. BdE iEF

If the program does not run or the printout does not match the one shown above,

carefully repeat the procedure. If there are still errors, a malfunction is indicated.

This test will not determine which portion of the system is causing the malfunction.

The calculator portion can be tested separately using the calculator diagnostic pro-

gram explained in the next section.

The interface test program will not run unless the interface test connector is properly

installed. The program cannot be run a second time simply by pressing ffj again.

The program card must be loaded before each running ofthis test.
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Calculator Diagnostic Program

DIAGNOSTIC PROGRAM

 

This program is used to test the calculator and diagnose calculator malfunctions.

There should be nothing plugged into the interface while this program is being used.

Leaving the interface disconnected will cause the INHIBIT line to go high, which

should prevent the interface from interfering with the calculator during the test.

Load both sides of the program card and press [[§ . After a couple of seconds, the

calculator should pause displaying:

=7.777777770 =77

Following this one second pause, the calculator should continue to run for about 50

seconds. At the end of the program, the following printout should be generated.

 

If the program will not load, does not run, stops prematurely, or produces an incor-

rect display or printout, carefully repeat the procedure. If there are still errors, a

malfunction of the calculator portion of the HP-97S is indicated. If the calculator

stops before the printing begins, a code number relating to the malfunction will be

displayed. It will be helpful to mention the displayed number along with any other

symptoms when sending the unit for repair. A description of the code numbers is

contained in the ‘‘Diagnostic Program’’ section of the HP-97 Standard Pack Manual.

If the calculator diagnostic program runs properly, but the interface diagnostic pro-

gram fails, the malfunction is probably in the interface. This too would be helpful

information to give to the Service Center.



Section 6

Service and Repair

Routine Care and Service

The HP-97S is designed to give trouble-free operation with a minimum of mainte-

nance. Routine maintenance of the HP-97S involves little more than treating the

unit properly and charging the battery when it is low. Details on the care of the

calculator can be found in the ‘‘Service and Maintenance’’ appendix of the HP-97

Owner’s Handbook. Summarized here are some important highlights of that section.

 

CAUTION

It is very important that you use only the proper Hewlett-Packard battery

pack, battery charger, and thermal printer paper with your HP-97S.

Improper substitutions may result in damage to the calculator.  
 

NOTE: The HP-97S will not operate properly from the AC line if the

battery pack is removed. The battery pack must be installed and making

proper contact for portable or line operation.

Storage of Printer Paper

The printer in the HP-97S uses a special heat-sensitive paper which is available from

your nearest HP distributor. Any paperrolls or printouts which are stored should be

stored in a cool, dark place away from the fumes of ammonia or organic compounds.

Care of Magnetic Cards

The magnetic cards used with the HP-97S should be treated carefully. Oil, grease, or

dirt on the cards can cause them to be misread and may degrade the performance of

the card reader. Cards may be cleaned with alcohol and a soft cloth. Do not scratch

the oxide coating on the cards and do not expose programmed cards to strong

magnetic fields.

Care of Recording Head

An accumulation of dirt on the recording head can cause improper reading and

recording of cards. If you suspect that the head is dirty, or have been having trouble

reading or recording cards, use the head cleaning card supplied in the HP-97 Stan-

dard Pack. However, keep in mind that the cleaning card is abrasive and can cause

abnormal wear on the recording head if used excessively. It should not be used

frequently or in a routine ‘‘preventive maintenance’’ fashion. If a few passes of the
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cleaning card do notfix the card reader, the problem is probably not a dirty record-

ing head. Other problems might be a discharged battery, a dirty or scratched card, or

a calculator which is too cold.

Warranty

Full One-Year Warranty

The HP-97S is warranted against defects in materials and workmanship for one (1)

year from the date of delivery.During the warranty period, Hewlett-Packard will, at

its option, repair or replace equipment which proves to be defective. All equipment

needing repair or replacement must be returned, shipping prepaid, to an authorized

Hewlett-Packard Customer Service Facility. (Refer to Shipping Instructions.)

Repairs necessitated by misuse of the equipment, acts of God, or by software or

interfacing not provided by Hewlett-Packard are not covered under this warranty.

No other warranty is expressed or implied. Hewlett-Packard specifically dis-

claims the implied warranties of merchantability and fitness for a particular

purpose. Hewlett-Packard is not liable for consequential damages.

Obligation to Make Changes

Products are sold on the basis of specifications applicable at the time of sale.

Hewlett-Packard shall have no obligation to modify or update products once sold.

Repair Policy

Repair Time

Hewlett-Packard calculators are normally repaired and reshipped within five (5)

working days of receipt at any Customer Service Facility. This is an average time and

could possibly vary depending upon time of year and work load at the Customer

Service Facility.

Shipping Instructions

The calculator should be returned, along with completed Service Card, in its ship-

ping case (or other protective package) to avoid in-transit damage. Such damage is

not covered by warranty, and Hewlett-Packard suggests that the customer insure

shipments to the Customer Service Facility. A calculator returned for repair should

include the ac adapter/recharger and the battery pack. Send these items to the

address shown on the Service Card.
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Shipping Charges

Whether the calculator is in-warranty or out-of-warranty, the customer should pre-

pay shipment to the Hewlett-Packard Customer Service Facility. During warranty,

Hewlett-Packard will prepay shipment back to the customer.

Further Information

Service contracts are not available. Calculatorcircuitry and design are proprietary to

Hewlett-Packard, and Service Manuals are not available to customers.

Should other problems or questions arise regarding repairs, please call your nearest

Hewlett-Packard Sales Office or Customer Service Facility.
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Interface Diagnostic Program

Annotated Listing

 

661 sLelE
882  CLRS | = 0; select pattern #1 on test connector

bes SFLO\
484 TH
85  §LEL: Wait for interface input

ees (TT T T T T T T T T T T T T
ger  FI7
868 GTC
ggs  ETH
€1& &LEL:

e — —— — — — — — — o — - e — —— —

811  FrR7H

‘i: “:f: Print “1.93 +81"; select pattern #2 on test connector
CGio ol i

Big RTH L _ooo

€15 LELC
6l¢  FPRT.

o N_" Print “1.93 +81"; select pattern #3 on test connector
o ol

g1s SFi
826 RIA
g2: ¥LELZ |
g2z FRT. Print"477;
823 2 Print"-506"

— — e _— —_— —_— — e e —_— — — — e — —— — 4

o T
24 FRTH | _ _ _ _o o o e e ee
sy v
o [t

82e  PRTH
g27 3F3 Input “2" and print; Flag 3 = 1
825 Rih
423 F5    
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Calculator Diagnostic Program

Annotated Listing

 

 

bei

a3i
832
a33
834
833

837
838
839
a4a
841
842
843
844
6435
a4e
847

849
ase
851
a5z
a53
854

¥LBLA
Il <Tn
il
C=+c
Fec

CLRE
CF3

el
S

T
S
S
S

=
4

CHS

o
m m

Clear registers

Test digit entry

b — —_— —_— —— —_—  — —_— e —_— e — — —— e —_—— —

e —— e—— ,— — —,— - e— e ee . e - — — —

Test registers

Test sin, sin™
|

Test cos, cos™!
b— — —_— —_— —_—  —_— —— ——  —— —,—  —_— —_—,——— ——

Test tan, tan™"    
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835
ase
857
658
658
868
86l
o2
662
864
063
aée
oe7
@68
v65
676
871

873
674
8735
a6
877
a76
875

888
883

699
18a
181
182
163
164
165

LSTX

INT
6583
D3k
R3D
65B3
EEX

<

ReY

6SBS
6TC4

Test rectangular and polar functions

Test X2and X
e - o - e e e e e e e e e e - e e e— — — —

Test YX, 1/X and LST X

b — —— — e e - e - e e e e e e e— - e - —

Test + and —

Test Xand +

Test INT and FRAC

e — — — — —— —— — e — — - — —— —— — — — — — —

Test %   
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125

146

149

153

159
166

1521
RCLI
Fe?
RTN
1521
RCLI

RTN
1821
F2?
RTN
1821
RCLI
F3?
RTN

Function check and error code routine

e — e —— ——— —— —— - — e e e e e e e o o o

Check X—Y comparsons

Check X—0 comparisons

Flag off tests   
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161
162
163
164
163
166
167
166

281 

1821
SFe
SF1
SF2
SF3
Fa?
6T0e
RTK

¥LBLE
':".-‘I

RCL
F1%

ETde
RTK

¥LBLE
1821
RCLI
Fa7?
&Tde
RTK

¥LBLE
ladrld
Gl

RCLI
F3?
6T0e
RTN

sLELE
EEX

PRTX

DSF4
PRTX
S5CI

PRTX
CFea
CF1
Fi¥

DSF&
KTK
k-5

Flag on tests

p — — —— — — —— —— —— e—— e — —

Formatting check

et

Return to standard display format   
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A
 

B input, 20, 23, 29, 30
AC line operation, 7, 57

Address, indirect, 30

Address, return, 30

Analyzing data, 26-28

B
 

Battery charging, 7
Battery operation, 7
Binary data input, 49

Block diagram, interface, 40

C
 

Calculator diagnostic program, 56
Card reader maintenance, 57

Care of magnetic cards, 57
Character-serial input, 48

Charging the battery, 7

(change sign) input, 43

Codes, input, 8

Compatibility: Control inputs, 14
DATA inputs, 8

Output lines, 11

Complement mode, 8-10, 20

Connector diagram, 18
Connector type, 17
Continuous sampling, 32
Control input lines, 14

Current: Control inputs, 14

DATA inputs, 9

Output lines, 11

D
 

DATA ACCEPTED signal, 39
DATA AVAILABLE signal, 39
Data entry flag, 13, 36, 37

DATA input lines, 7-10

DATA REQUESTsignal, 33
DATA STABLE signal, 33
Decimal point input, 44

Default states of control inputs, 15
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Diagnostic program listing, 60
Dirty program cards, 57
Duplicate label names, 29

E
 

Edge sensitive handshake, 41
(enter exponent) input, 45

Engineering notation, 45
input, 8

Error at power-on, 23
Expanded output control, 51

F
 

Fixed-point data, 44

Flag outputs, 13, 36
Flag-affecting instructions, 37

Floating-point data, 46

G
 

Go to, indirect, 30

GSBA instruction, 29

H
 

Halt for data input, 19

Handshake interface, 39-43

Head cleaning card, 57
Heat-sensitive paper, 57

I
 

INHIBIT line, 20
Initializing, 23
Input codes, 8

Input protection, 8, 14

Input requirements, control inputs, 14

Input requirements, DATA inputs, 9

Input sequence, 19

Instruction codes, 8

Interface diagnostic program, 55
Interface test connector, 55

Interval timing, 32



L

Index 67

 

LABEL A, 23, 29, 30
Label search, 29, 30

Latching outputs, 50
LE output, 13, 14
Level sensitive handshake, 42

LOAD lines, 19, 20
Logic levels, 9, 10, 14, 20

Losing return addresses, 30

M
 

Magnetic card care, 57

Maintenance: Calculator, 55-59

Card reader, 57

Magnetic cards, 57
Manual input interface, 23

N
 

Negative exponent, 45

Negative numbers, 43
Negative-true data, 8-10
NO-OP input, 8

o
 

One-year warranty, 58
Operating temperature, 7

Output interfaces, 12

Output lines, 11-14, 36, 37

P
 

Paper storage, 57

Pinout of connector, 18

Positive-true data, 8-10, 15

Power-on initialization, 23

Power requirements, 7

Processing data, 26-28

Program listings, diagnostic, 60

R
 

Recharge time, 7

Relay logic compatibility, 10
Remote range setting, 44
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Repair policy, 58
Repair time, 58
Routine service, 57

S
 

Scaling factors, 44
Scientific notation, 45

Scratched cards, 57

Searching for a label, 29, 30
Serial BCD input, 48

Service and maintenance, 55-59

Shipping charges, 59

Shipping instructions, 58
Speed of input, 20
Storage temperature, 7

Storing cards, 57
Storing printouts, 57
Subroutines, 30

T
 

T/C line, 20
Temperature range, 7

Test connector, 55

Testing the calculator, 56
Testing the interface, 55
Thermal paper, 57

Timing of control lines, 19

Timing with PAUSE, 32
TRACE mode, 29
True mode, 8-10, 15, 20

TTL compatibility, 10

Vv
 

Voltage: Control inputs, 14

DATA inputs, 9

Output lines, 11

W
 

Warranty information, 58
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- )
HP-97S Service Information
 

Must be completed and returned with your calculator, charger and batteries

 

Owner’s Name Date Purchased

 

Home Phone Work Phone

Ship-to address for returning repaired calculator

 

 

 

Street Address City State Zip

Describe Problem:
 

 

 

Model Number Serial Number

Preferred method of payment for out-of-warranty repairs. If not specified, unit will

be returned C.O.D. O VISA (] Master Charge

 

Card Number Expiration Date

 

Name appearing on credit card

00 Purchase Order, companies with established Hewlett-Packard credit only. (Include

copy of Purchase Order with shipment.)

 

Authorized Signature P.O. Number

i il

P, PACKARD ) 

t
:
-k HEWLETT  



 - B
HP-97S Service Card

Refer to Part Three of your HP-97S Installation and Operation Guide for
help in diagnosing a calculator malfunction. The warranty period for your
calculator is one year from date of delivery, as shown on the warranty tag

attached to the calculator. If the warranty tag is missing, Hewlett-Packard
will assume that any unit over 12 months old is out of warranty. Should
service be required, please return your calculator, charger, batteries, and

this card protectively packaged to avoid in-transit damage. Such damage
is not covered under warranty. Your warranty will be considered invalid if
this completed card is not returned with the calculator.

 

Inside the U.S.A.

Complete the reverse side of this card and sent items safely packaged

directly to:

Hewlett-Packard Company

Corvallis Service Department
P.O. Box 999
Corvallis, Oregon 97330

We advise that you insure your calculator and use priority (AIR) mail for
distances greater than 300 miles to minimize transit times. All units will be

returned via priority mail.

Outside the U.S.A.

Complete the reverse side of this card and send items safely packaged to

the nearest designated Hewlett-Packard Sales and Service Office.  
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December 1, 1977
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