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The MK -52 Instruction Manual.

© Scanning and Recognition - Cypox 2009.
© Original Guide - aT.

Thank Forum "Polygon ghosts” for informational support :)

If you find a typo or somehow make this guide (for example, come up with how to
recognize tables), please contact me by email at 648 648@mail.ru mail or ICQ
429825043. The same would be happy if you share schemes calculator and magazines
for scanning

By purchasing any magazine, paper instructions for the MC -52, as well as other
interesting me an old portable computing.

I. GENERAL INFORMATION

1.1. The calculator "Elektronika MK-52" is available in various designs.
Versions differ in the presence of peripheral devices connected to the terminals
of the calculator.

1.2. When buying a calculator:

1) Take a completeness check;

2) Require verification of its performance on the control test (Table 1 and la).
Pre-testing should carefully review the control tests and the notes thereto;

3) Check the instruction manual and warranty card of one of the two ticket stubs
for warranty repair.

4) Make sure you have a warranty and a detachable coupon (see Appendices 1-3)
shops stamp or signature stamp seller and the date of sale;

5) check that the number on the warranty card number on the basis of the
calculator , as well as the safety seal on the body of the calculator and on the
power supply

Remember that if you lose you lose the warranty card Warranty Service
calculator.

Tear-off coupons for warranty repair service organization employees are cut only
after the operation.

1.3. After storage in a cold room or after transport in winter before inclusion
calculator to stand at room temperature for 4 hours

1.4. Before using the calculator, please read this instruction manual.

1.5. The calculator is packed with a protective film on the color filter, which
is easily removed.

1.6. If necessary, repair the calculator during the warranty period, enter the
coupon number in the calculator and the date of it’s release.
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1.

In Table 1,

the key symbols,
enclosed in parentheses and placed on the keypad above the key,

a key to the right of the key.

2 Tests 12,13,17,21 and 22 are an appeal to the EEPROM,

addition to information)

minus signs in all places indicator.
the EEPROM transition to implement other tests are banned.

which are indicated

images of blue and yellow on the keypad,
and white -

and

(in

While accessing

3. Elapsed time in test 36 is not more than 5 seconds.
4., To re-enable the calculator, turn it off 10 seconds at least.
Table 1la
TEST SEQUENCE FQR CONTROL OF PERIPHERAL DEVICES WITHOUT Calculator
» IloJoxeHre nepexmouaTenelt indnbtn i
TefTa "Bgn" "B/rﬁﬂ/r" "c/3/cy" /el Haﬁﬁﬁﬁﬁﬁge Teg}ai — Msu:n : T asn:n g S T O L&
0 E s = 7 8 9 Io II 12 I3 14 I5 16 17 18 19
I E 0 (61. L
2 [d] : 6 1.
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‘ B © s '
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6 (Al] 6 3. I 4 1 5 9 2 6
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Sxvoue ack

n > T3 1 B 5 7:8:9:10:I1:12:13:14 :15: 16 : I7: I8 : I9
125 [F 125 3. I 4 I 5 9 2 6

126 "cy" ] I26 3. I 4 I 5 9 2 &6

127 [cx] 10000%8 22 I 0 0 0 O0 9 8.

1% ngn 138 I 0 0 0 o] 9 8.

129 noge @ 129 I 0 0 0 4] 9 8

130 [ex] 1021084 130 I 0 2 I o0 8 4,

131 ngn I31 I 0 2 I [¢] 8 4

152 wgy® 32 I 0 2 I 0 8 4.

133 [ 1063088 33 I 0 6 3 0 9 8,

I :2 3 4 5 6 7 :8:9:10: 11 :12:13;:14:15:16:17: I8: I9
134 < (a1] (01 134 I 0 6 3 0 9 8.
135 "cy" 135 1 0o 6 3 0 9 8.
136 [cX] 1084098 136 I 0 8 4 0 9 8.
137 "g" 137 I 0 8 4 0 9 B8,
138 "cy" 138 I 0 8 4 0 9 8.
139 & & [ 139 6 I.
140 pem(d] 140 6 I.
141 B 41 - 5.

42 X 42 - 3 0 6.

: 2 3 4 5 6 7 :6:9:10:11:12: 13 : 14 : I6 : 16 :17 : I8: I9
43

” 5 43 - 5.

44 - 5.

izz cm 145 1.

L @ 16 2.

s ur e

48 8 0 0 0 0 I

Notes:

1. In tests with the numbers 6, 7, 112, 113, 118, 120, 122, 124, 126, 128, 129,
131, 132, 134.135, 137, 138 is reference to an EPROM. At the time of treatment
to the EEPROM in all digits displayed (in addition to information) minus sign (a
sign referring to PROM). While accessing the EEPROM transition to the
implementation of follow-up tests is prohibited.

2. The time between switching on and off of the calculator must be at least 10
seconds.

3. While the tests with the numbers 106 and 145 should be no more than 55 s, and
with the numbers 110 and 148, no more than 25 seconds.



2. DELIVERY

Name of devices and instruments Number in
execution
units, Ind.

- 01 02

I. The calculator"ElektronikaMK-52" 1 1 1

2. Operating Manual of the calculator "Elektronika 1 1 1

MK 52"

3. Power supply D2-37A 1 1 1

4. The elements of the A-316 "Quantum" 4 4 4

5. Expanded memory unit PDU-2 "Astro-Electronics" - - 1

6. Operating Manual of the expansion memory BRP-2 - - 1

7. Pack 1 1

8. Package 2 2 2

9. Lodgment - - 1

10. Box - - 1

11. Cover 1 1 1

Notes:

I. The calculator in the performance of 01 available on purchase orders.
2. The calculator in the performance of the 02-trading network does not arrive.
3. Allowed to use the elements of the A- 316 "Prima, etc.

3. SAFETY REQUIREMENTS

3.1. The power supply has elements under voltage of 220 V, and the calculator -
the elements under the voltage of 27 V, so the repair or open the calculator and
the power supply is permitted only to persons eligible for repair calculator.
3.2. At the end of computing work, and in the event of faults turn the
calculator off and disconnect the power supply from the network first, and then
on the calculator (for running on AC power).

Connect the power adapter to 220 V without a calculator is prohibited.

3.3. In order to avoid the destruction of the battery:

1. Observe polarities.

2. Do not make recharging.



4. SUMMARY

4.1. Appointment

4.1.1. "Elektronika MK-52” is a portable Micro calculator for personal use and
is designed for complements you in scientific, engineering, and statistical
calculations.

4.2. Technical characteristics

4.2.1. The number system with input and output information - decimal.
4.2.2. The number of digits of the mantissa - eight (see paragraph 6.2).
4.2.3. The number of digits of the order number - two.

4.2.4. The range of computing 1 ¢ 10-99 < | x | £ 9,9999999 « 1099.

4.2.5. The presentation of the decimal point:

1) In the range 1 < | x | £ 99999999 - Natural;

2) In the range of 110 < | x | £ 1 and

99999999<|x[<9,9999999+10°° floating.

4.2.6. Number of addressable memory registers - 15.

4.2.7. The volume of non-volatile memory (EEPROM) - 1024 four-digit words or 512
program steps.

4.2.8. Amount of program memory in the calculator= 105 steps, the amount of the
read information from the EPROM, or from a block of memory expansion, occasional
handling up to 98 steps.

4.2.9. The input and output of a number displayed on the 12- bit fluorescent
display (8-bit mantissa, 2 discharge order 2 bits of mantissa digits and order).
4.2.10. The calculator operates in two modes: "Automatic operation " and
"Programming” .

4.2.11. The calculator in the "Automatic operation" allows you to:

1) To perform the four arithmetic operations, “+",” -", “x ", "+ %;

2) Calculate the direct trigonometric functions sin x, cos x, tg X. The argument
of X can be entered in radians, grads and degrees;

3) Calculate the inverse trigonometric function arcsin X, arcos X, arctg X in
radians or degrees and grads;

4) Compute functions x y, 1n X, lg X, Ex, 10x,, x2 , 1 / x;

5} Cause constant in the operating register X;

6) The recording of information in the 15 addressable registers;

7) To cause the information in the register X of 15 addressable memory
registers;

8) To record information in the stack registers and control its movements;

9) Change the sign of the number in the register X;

10) To carry out the operation of exchange of information between business
registers X and Y;

11) The purification of the operational register X;

12) To restore the previous calculation result;
13) To produce chained calculations;
14) Allocate integer and fractional part of a number;

)
)
)
15) To determine the absolute value of the numbers;
)
)
)

16) To determine the sign of the number;
17) Provide the maximum number (of the two);
18) To generate a pseudo-random number between 0 and I;

19) To transfer angular (time) value, expressed in degrees (hours), minutes,
seconds and fractions of a second, the values expressed in degrees (hours) and
fractions of degrees (hours);

20) To transfer angular (time ) value , expressed in degrees ( hours ), and
fractions of a degree ( h) , to the values expressed in degrees ( hours ) ,
minutes, seconds and fractions of a second;

21) To transfer angular (time) value, expressed in degrees (hours), minutes, and
fractions of a minute in the values expressed in degrees (hours) and fractions
of degrees (hours);

22) To transfer angular (time ) value , expressed in degrees ( hours ), and
fractions of a degree ( h) , to the values expressed in degrees ( hours ) ,
minutes, and fractions of a minute ;



23) Perform logical operations (multiplication, addition, and exclusive 2nd
inversion).

24) To write to the EEPROM program and data stored in the memory addressable
software parts of the calculator;

25) To make reading the information from the EPROM in the addressable memory and
software components;

26) To produce the selective erasure of information in the EEPROM;

27) To perform calculations for the program.

4.2.12. In the "Program" calculator allows you to:

1) Write a program using the keyboard;

2) To edit and adjust the program;

3) To write to the EEPROM program and data in the addressable memory and
software parts of the calculator;

4) To make reading the information from the EPROM in the addressable memory and
software components;

5) To selectively erase information in the EEPROM.

4.2.13. The computation time and arithmetic operations 1 / x, VX, x? to 0.5 sec.

Time calculation function x¥Y no more than 3.5 seconds.

The average time for computing functions 1ln X, lg X, Ex, 10x, sin x , cos x , tg
X, arc-sin X, arcos X, arc-tg X no more than 2 seconds.

4.2.14. In the calculation of trigonometric, logarithmic and exponential
functions should be considered valid values and the relative error are listed in
Table 2.

4.2.15. To extend the capabilities of programming, and facilities monitoring and
debugging programs are provided in the calculator:

1) The command of direct and indirect transitions to the routine and the command
return from subroutine;

2) The ability to access the inside of the subroutine subprograms. The depth of
such applications is 5 ;

3) The command of direct and indirect unconditional jump;

4) Four types of commands direct and indirect conditional branch (on the
conditions X = 0, X # 0, x 2 0, X < 0);

5) Useful loop;

6) Command indirect writes the contents of the X register in the memory
registers;

7) Command indirect indication of register memory;

8) Command to reset the address zero state;

9) Start and stop the automatic calculation program;

10) Command -step through the program in the “Automatic operation " ;

11), the display code three consecutive steps of the program and the current
state of the counter addresses;

12) Buttons to step through the program in the fall or rise of addresses by
visual inspection of the program.

4.2.16. Accessing PROM (recording, erasing, reading) unit or a memory expansion
should be done with the work of the calculator from the power supply as at the
time of treatment to the PROM or to block a substantial power consumption occurs
, and 1f the battery voltage A -316 " Quantum " close to the edge of the
discharge may occur incorrect reading (writing , erasing ) information from the
EPROM or from a block of memory expansion . Accessing the EEPROM is only
possible when uncoupled from the block of memory expansion or if you change the
unit "ON" in the "on" position.

4.2.17. Programs and data stored in the EEPROM using the keyboard and can be
stored in the EEPROM in the " election will PROM " (power cuts, lack of access
to the EEPROM) for 5000 hours If PROM is a request, the information stored in
the EEPROM is stored for at least 250 hours (total time of treatment, part of
5000h) . Any piece of information that is stored in an EPROM, you can call a
calculator for processing, and, if necessary, delete, and in its place a new
record. The number of writes cycles data is 104.



4.2.18. The information stored in a block of memory expansion BRP- 2 “Astro -
Electronics %, its technical characteristics, as well as work with them are
described in detail in the manual unit supplied.

4.2.19. The calculator operates in a temperature range from 10 to 35 C at a
relative humidity of 50 to 90% and an atmospheric pressure of 66 to 106 kPa.
4.2.20. Power supply is provided by the calculator uninterruptible power supply
(four elements of A -316 "Quantum”), or from the power supply (D2- 37A)
connected to the AC mains 220 V with a tolerance of minus 33 to + 22 VvV, (50 £ 1)
Hz.

4.2.21. To re-enable the calculator is allowed not less than 10 seconds after
shutdown.

4.2.22. The power consumed by the calculator batteries A -316 "Quantum”, not
more than 0.7 W (without peripherals).

4.2.23. Overall dimensions of the calculator without peripheral devices = 212 x
78 x 42 mm.

4.2.24. Weight of the calculator (without power supply peripherals and
decorative cover) is not more than 0.25 kg.

4.2.25. The content of precious metals:

Gold - 0.00932 g,

Silver - 0.07755 g

4.3. General information about the structure of the calculator

4.3.1. The appearance of the calculator is shown in Figure 1, and electrical
schematic diagram is shown in Annex 5.

4.3.2. Entering Numbers, operations and commands in the calculator by pressing
the appropriate keys. Many of the keys have a double and a triple symbolism.
Color symbols depicted above the key matches the color of the keys [F] and [K].
Input function symbol is shown on the keypad as follows: first the push button
[F] or [K], then the key on which the symbol of input functions. Key assignment
is given in Table 3 and 4.

4.3.3. The control input of numbers and codes of operations as well as reading
the results of the calculations are carried out visually with fluorescent
indicator.

4.3.4. For the reception, storage and distribution of input data and results of
calculations in the calculator are special functional parts registers.

4.3.5. In the calculator, there are two operating registers X and Y.

4.3.6. X 1s a register for receiving and storing the entered number and the
result of computation. Its content is displayed on the LCD.

4.3.7. Register We used to receive information from the register of X, which
provides for the necessary input to the register X of the second number. Entry
number in the register have going on when you press the [B 1] (input).

o
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Table 3

Soft keys
| Xazeam HasHavueHue KIaBuN
{E llepexoll He BTOPYK CHMBOJIMKY
IEY] :lepexon HA BTODYD CHMBOJMKY.KOCBSHHHH nepexoxn
— ¥ KOCBOHHO@ OCpalleHne K aXpecyeMsM pEeIucTpaM
(6) - 3] SaHecenue wmdp or O 1o 9 B permerp X
-] 3aHeCeHMe NeCATHYHOA 3ANATOH
[B7) PasnesieHne BBOIMMHX YUCEJN M I[SPOXBARSHAA UHPOD—
- Mali¥ B CTEKe v
T T
Z///’Z
= &
Iy
<.
X X
KnaBum HazraueHue xaammu
rucrp X
OGMeR COZepKYMHM Mexny perucTpamm X u ¥
/-1 CmeHa 3HaKa WICNa B MOpANKA
—
EIL lonroroska BBOZA mopsAmKa wmCIA
10"
FEl [ Bummenenme crememuoft gymxpm I0°
e
13 BHumesieHnMe nokazaTesbHOR Gymamn X
Ig
[F] 2] BHWMCJIerRe MOCATHIHOTO Jorapadma
Kaasymn HasnaueHne KjaBnm
tg-
[e] Buwncsaenne oSpaTHoft JyHKUMM TaHreHca
v
B BHUKCNOHMe KBANpPATHOTO KODHA
1/x
(E] =1 Buuncsenne o6paTHO BOJMUMHH X
xl
] BosBenenue wicaa X B KBanpar
X
F = Bozsenenne wicna X B Creness ¥
Kiapnum HasHaveHne Kjasum
CF
[ex) C6poc nepexoia Ha BTODY CUMBOJHKY
X=| @ 3anmMch COLEPRMMOTO DETrWCTpa A B pPEerucTp RGO
x=n [ To xe RGA
] " RG2
x=n " RG3
" RG4
R RGS
HasHavueHue Kiapam
@ 3amAch CONOpKEMOTO permcTpa X B perucrp RGd
[B1]e To xe RGe
n-x [o BusoB B perucTp X comepmamorc permcrpa RGO
n-x 1] To xe RG1
n-x [2] " RG2
B] " RG 3
n-x [4] " RG &

it s

Knasuum HasHaueHme KJaBul
C6poc CoHepRAMOTO DerucTpa X
[+ CJIOReHMe CONORUMOI'0 DeTHCTpa X C CORSDMAMHM
percTpa ¥ B Iepejaya peayibraTa B PETHUCTD X
= BuuRTAHAE X3 COLE[EEMOTO Derucrpa ¥ COnepHE-
MOTO perucTpa X X mepefaia pesyjbrara B pe-
THCTD X
= [leJleHAe CONEPRMMOTO DETHCTPa ¥ HA CONSEEMOS
perucrpa X M mepejada pesyapTara B perucrp X
x] YMHOROHNE CONENEEMOTO DerucTpa Y Ha CONepmu-—
mMoe permcrpa X ¥ Depenada pesyJbTaTa B De-—
Kasumy HasHaueHue XJaBum
in
[F] Bl BHIzCJGHHE HATYDAJBHOTO Jorapuima
Sin
[F] Buuncienue PyHKIME CHHyca
cOos
(F] Buumevyienne QyHKIME KOCHEyca
tg
F [ Buupcienwe yHKIME TaHI'eHCA
sin™1
Buyncnesme odparTHoi (yHKIMM CHHyC&
cos™
[F & Buuuciaenue odpaTHof JyHKUME KOCHHyca
Kaapnmm HazHaueHne KJaBuul
¢
+ Buzop xoHcTaHTH K = 3,1415926

KosplleBHe NepeiBUXeHMA MHGOpMALMM B

crexe 1 T
Z o z
y /=
xZ ~*
Bx IR\ |
(F] iB1 BoccTranopieHae NMpeNHAYWero pesyJsTrara
Kaappum HaszHavenre Kiasam
(¢] 3amuch COXeQWMMOTO permcTpa X B permerp RG 6
7] To xe RG7
" RG 8
XA (9] " RG 9
XN [] " RGa
a
= [ " RGb
b
k=n] [en) " RGc
C
Kaasrmz Has3HadeHEe KJABED
[A-X [5] Busos B perucTp X comepamMoro peruacrpa RGS
n-x [e] To xe RG&
N-X| " RG7
M-X " RGS
n-x (9] ,, RG9
n-x] [] " RGa
o a
n-x [ " RGb
b




Knasrum HasnaveHue Kiapum
n-x| BH30B B perucTp X CONSPRUMOTO DErHCTDA RGC
c
n-x [cx] To xe RGd
d
n-x [Bf]e " RGe
Ix]
K] BhneseHue nesoi 4acTu Wmesa
{x}
K] BHze;leHne NpOCHOK dacTH WcAa
KnaBuum HazHagenne KJSBRm
IaX ¥ IOJWIX CeKYHIH, B 3HAYeHNd, BHPAXeH-
HH® B Ipagycax (wacax) ¥ JOJAX rpamgyca
(waca)
o
K llepeBox yIJOBHX (BpeMeHHHX) BeJMYMH, BHpa-
KEHHHX B rpafgycax (uacax) ¥ JHOJAX Tpamyca
(4aca), B 3HaueHUA, BHPAREHHHE B Tpaiycax
(9acax), MUHyTaX, CEKYHIAX M JOJAX COKyHIH|
5
] llepeBOX YIJIOBHX (BPSMEHHHX) BEJNYRH, BHpA-|
XOHHHX B T'pamycax (9acax), MUHyTax ¥ JHOJAX|
Knapnum Hasnavexne xaapuu
v
E Hopaapimﬂoe JIOTHYECKOe CROXEHHNe
@
Joruyecxas onepaums "Hexmouaxmee JIA“
VHB
K [ lornyeckaa onepaums "HuBepens”
Beox anpeca, HAGPAaHHOTO Ha KiaBwaType, B
maMATh MHTepdeiica
3amAch, CTMPAHNE W CUUTHBAHNE WMHGO[MAIME
N0 azpecy, HAXOLAWEMyCA B permcrpe X
Table 4

FUNCTION KEYS USED IN PROGRAMMING

Knasuum HasHadenue Kiasum
ner
(6] llepexon B pexuM “lporpavmvmpopanue"
ABT
E’ ilepexon B pexum "ABTOMaTHyeckad pagora’
BesycsioBHH nepexox
x<0
[F] @ﬂ [IpsaMHe nepexomH MO YCJOBHI
( X<0, X=0, X0, X#0)
Knasumm HaaHavenue Kiabmn
X=0
[F] (@]
x20
[F] 6o
X#0
1. llepexon Ha HOZUpOTpaMMy B pexiMe "lpor-
pamMupoBarme”

[

w@m‘wmﬁ

KaaBuum HasHaueHue kJaBum
max
K [5 OnpenesieHie MAKCUMAIBHOTO SHAYEHUS ONHOTO
#3 IBYX 9HCeJl, HAaXOLAmmXCA B perwcrpax X
ny
Ixt
Onpenenenne aGCOJNTHOTO 3HAYGHMA TMCAE
3H
K (5] OmpeneJienne 3Haxa wucaa
o7

llepeBox yrioBHx (BpemeHHNX) Besuwmi, BHpa-]

XEHHHX B rpanycax (yacax), MUHYyTaX, COKyH-

KaBuum

HasHavyeHne XiaBdm

MUHYTH, B SHAYGHWS, BHDAXEHHHe B Ipamycax
(vacax) u mossax rpamyca (uaca)

[lepeBOL YIVIOBHX (BDEMOHHHX) BEJUYRH, BHpa-
KOHHHX B Ipamycax (uacax) ¥ IOJAX rparyca
(uaca), B 3HaveHUd, BHDAREHHHe B Ipalycax
(yacax), MUHyTaX % HOJHX MUHYTH

T'enepaima ncespocayyaiHoro weaa ot 0 go I

llopaspAgHOe JOTUYECKOe YMHOREHME

HaznaueHue KJIABHE

2. lloTakToBO@ TPOXORIEHHE NPOT'DAMMH B pe-
xuMe "ABTOMaTHYeckas pacora"

I. BosBpaT M3 HONIDOTDaMMH B pexume "Ilpor-
paMMIpoBaHue"”

2. llepexox Ha HyneBo# ampec B pexuMe "ABTO-
maTuyeckasa pagora”

I, lipexpameHue NPOXORUSHAA [POTDAMMH B pe-
xume "[IporpamvupoBanne” B fmrcaima co-
IeDXAMOTG DErECTpa X HAa UHIUKATODE

2. Hayajo BHUMCJGHAA NO OPOTDaMMe B DEXUME




Ly v soven o

Knapwms Hasnave
P HEO KiApAm Knanmm HasHaueHKe KIABHN
I3 [0]-[Bf] ¢l Mom permcTpe, uHmEKC KOTODOIO BXOEAT B B KOMAMIY
KOMaHIy
X320 [K] KocBeHHAA SAICH COLGPEMMOTO DTHCTpa X B
[K] B0 [0]-[Bfe, _ PETHCTD N0 MOIMGUIMDOBAHHOMY KONY, XPAHA-
o) [8t]e WeMyCH B AIpecyeMOM DEerucTpe, MHIEKC KOTO-
x<0
) POre BXOIUT B KOMAHLY
Kl [@F [0]-[8],
K] [0 KocBeHHAA MHIMKAIMA BH30BA B DETHCTD X CO=-
i ) JIePRUMOTO aXPeCyeMoTO DETHCTDA N0 MOLmfm-
nn {
Kl [@n] [{ocBeRHES nepexon K NOINMPOTDEMME 10 MOXH- : (o] - [Bt]e IEPOBAHHOMY KONy, XPAHAWGMYCA B 8IpeCcyeMoM
[0 - ‘WPOBaBHOW 8Ipecy, XpaHAmeMycA B ampe— Hon perucTpe, MHISKC KOTODOI'O BXONMT B KOMAHIY
e CYEMOM DermCTpe, HHIOKC KOTOPOrO BXOIHT Kl [of HeT oneparmn (nmpnm pelaKTHPOBAHWM IPOIDAMMH)
Krasnmn Hasnavemue knapumm Knapum HasHauemme xaaBum
= -
ABTOMATHYECKAH PadoTa", a TaKxe npeKpameHue XOI M KOCBOHHO® OCDANOHHO K ANDecyeMHM
o BHYMCJIGHER B CJYYae 3aLMKIMBAHAL perucTpaM
Fl @=X | opramsams mxmos ¢ perncrpesz RGO ,RG1 % - If;gaﬂmz Ge3yCJOBHN NIOPEXOR 1O Mozudu-
RGZ, RG3  COOTBOTCTBEHHO e " 8IDSCY, XpAHTIeMyGT B -
1 4 CyeMOM DeTHCTDe, MHIEKC KOTODOrO BXOAAT
[F] A B KOMAHIY
L2
x=0 Kocsenuue mepexogu mo ycuoemn (X = O,
L3 K @) X?0, X #£ 0, X<0), I[H BHIOJHOHHE KOTO-
[Fl [ : ] - e PHX OCYMECTBJAETCA NOPEeXOX IO MONAfHMIE~
BAHHOMY aJpe! XPaHAMeMyCA B &npecye-~
K] llepexox Ha BTOpYD CUMBOJIKY . KOCBOHHHI mepe~ g pO e o e
Krnanmumg Hasnadenne Kiapmw

[oTakToB0e NPOXOKIEHAE MPOIPEMME B NODHLKe
BO3DACTAHMA &IpecoB B pexuMe "IIporpammpo-
Baune"

[@r {loTaKToBOG MPOXOMIUSHNE NPOTDEMME B NODALKS
YMOHBUEHAA aIpPecoB B pexume "[Iporpammupo-
Bange"

Notes:

1. Function keys used when programming is given in general terms. More detail of
the keys will be discussed in the section "Programming”.

2. In the following sections of the guide will be listed only the key symbols
that carry information about the input operation or command.

4.3.8. In calculating the logarithmic (ln; 1lg), power (x?, e*, 10%), direct and
inverse trigonometric (sin, cos, tg, arcsin, arcos, arctg) functions, as well as
the calculation of the square root, finding the inverse of 1 / x is introduced
one number. Therefore, the operations of computing these functions are called
singles. These operations are performed with the number being in register X. One
single operation result stored in the register X, and the contents of the other
registers are not changed (see item 6.5).

4.3.9. The calculation of arithmetic functions and a power function X¥ two
numbers are introduced, so the operation of those calculations are called
doubles. These operations are performed with the numbers stored in the registers
X and Y. The result of the operation is recorded in the register X.

4.3.10. If the display shows up the results of a previous calculations, the new
number keyed automatically moves data from the register X into the register Y.
Thus, the result of evaluating the previous operation can participate as a
second number to complete subsequent operations. Such calculations are called
chained (see p.6.6.4).

4.3.11. To store the raw data and intermediate results in the calculator, memory
registers are provided, consisting of 15 addressable registers RGO, RGl - RG9,
RGa, RGb, RGc, RGd, RGe.

4.3.12. Record number of addressable registers in the register X is carried out
by pressing the [X - R] and one of the keys [0] - [9], [al, [b]. I[c], [d]l, [el,
coinciding with the index addressable register. When the number of transferred
in addressable register is stored in register X (see p.6.9).



4.3.13. Calling the number of addressable registers in the register X is carried
out after pressing the [II-X] and addressed the key with the index case ([0 ] -
[e]) ( see p.6.9 )

4.3.14. Besides addressable registers in the calculator stack memory is composed
of four registers: X, Y, Z and T registers X and Y - operating. Work with
registers of the stack will be described in more detail in item 6.7.

4.3.15. In the calculator is the previous result register X1, which is intended
to record number stored in the X register before the operation (see item 6.8)
4.3.16. To record a program in the calculator has a special program memory
consists of 105 cells (see 7.1), and the return stack, consisting of five
categories (see pp.7.1, 7.3).

4.3.17. To store programs and data when the power is off in the calculator has a
non-volatile memory (EEPROM), which operates in three modes: “Record”, "Delete”
and "Read.”

4.3.18. The main storage device is an EPROM, which is a matrix (64 rows x 64
columns) containing 4,096 memory cells organized in a 1024 four-digit words that
can record the program step 512. Each step takes two four words.

4.3.19. Each word in the EEPROM address is determined, starting from zero and
ending with 1023.

4.3.20. Appeal to the EEPROM at the address typed on the keyboard by pressing [A
1] and [t 1],

4.3.21. Processes of writing, reading and erasing manages the interface that
when you press [A 1] remembers the number (address treatment or PROM), located
in the X register, and when you press the [t |] produces consistently address
signals to poll the drive EEPROM and in accordance with the addresses of the
information coming into the EPROM or a calculator, depending on the mode of the
calculator.

4.3.22. At the time of erase,writing, reading) EEPROM information is in the
“Selection”, the rest - in the mode of information storage with the power off.
4.3.23. The calculator has the ability to connect peripheral devices (blocks of
memory expansion BRP- 2, BRP- 3, etc.).

4.3.24. Memory expansion units are designed to hold special programs. The
operation of these units, the types of programs that challenge them in memory of
the calculator are described in the manual block of memory expansion.

5. GETTING STARTED calculators

5.1. The work of the calculator from the independent power supply

5.1.1. The calculator comes with the four elements of the A- 316
"Quantum” .

Before turning on the calculator, open the battery cover and insert the
batteries in the A- 316 "Quantum" according to the label, and then close
the cover (Fig. 2).

5.1.2. Turn on the calculator by setting the power switch to "ON". The
display in the high discharge digital image should appear [ 0] ,
demonstrating the readiness of the calculator to work. If all the
familiarity displayed point, it indicates that the discharge of the
battery, which is gquite possible, as the batteries discharge over time
Therefore, to continue the work of the batteries, they must be replaced.
Attention! Do not leave dead batteries in the calculator. This leads to
leakage of the electrolyte in the compartment contacts oxidation and
loss of power efficiency. This calculator is beyond repair.

5.2. The work of the power supply

5.2.1. Connect the power supply to the calculators, and then to an AC
voltage of 220 V. The (A-316) "Quantum" batteries while disconnected
from the calculator.

5.2.2. Set the switch on the calculator is set to " ON". Display of zero
and the point in the high- Bits shows the willingness of the calculator
to work.

Figure 2



INSTALLING THE BATTERY A-316 "QUANTUM” In the MICROCALCULATOR

1. Remove the cover from the battery compartment. To do this, click on the
protruding latch and slide the cover in the direction indicated by the arrow.
2. Install the batteries A-316 according to the label.

3. Close the battery compartment 1lid. To do this, insert the cover into the
slots and press the cover in the direction of the arrow until it clicks.

6. Work in calculator AUTO MODE

6.1. The calculation mode

6.1.1. Calculations are made on the calculator in the “Automatic operation
This mode is automatically set after power a calculator or after pressing [F],
[ABT] when the calculator is in the “Programming” mode.

AN}

6.2. Displays the number on the display
6.2.1. The numbers on the indicator in the range of 1 < | X | < 99999999
displayed naturally separated position, and in the range of 1 ¢ 10 < | x | £ 1
and 99999999 < | x | £ 9,9999999 ¢ 10% - in the form of floating semicolon.
For example, the number -494,751.23 displayable in a natural form and has the
following form:

8 pU3pANOB YMCAA

3HAR vHCEa ABCATHYHAA 3aniTad

Since any number can be represented as m x 107, where m - the mantissa, and n the
order number, the number -0.0123456 can be represented as -1,23456 e« 1072.
In the display this number will be shown in the form of a floating-point number.

[ -1.23456 oz j

‘.__,:V___) et
danTHOCA JMCkKa LHopﬂﬂon MAHTHCCH

o UHAK MAHTUCCH
IGAS,

SnaK [OPANKA MaHTRGCH

6.3. Entering numbers

6.3.1. The calculator operates with positive and negative decimals.

6.3.2. Input it’s produced by pressing the number keys, in the order of the
numbers. If you need to enter a fractional number, then enter the first part of
the whole, and then press the [¢] and enter the fractional part. For example, to
enter the number 148.12, press [1], [4], [81, [<] [1] [2].

Check the number on the indicator [148.12].

6.3.3. If you enter a negative number after the last number, press changes the
sign [/ - /1. In ka - As an example take the number [148.12], located on the
indicator. Press [/ - /] . On display will get [-148.12]

If you need to change the sign of the displayed number, press the [/-/] key. For
example, the indicated number of -148.12. Press [/-/]. The display will be shown
[148.12].

6.3.4. If you enter the number was a mistake, press the clear register X [CX]
and key in the number again.

For example, the display shows the wrong number of under-the-table [148.12].
Push the button [CX], the indicator we have [0].

6.3.5. To enter the order number, first enter the mantissa number, then press
the [AM], and enter the numbers of the order. If the order is negative, then
after I press the [/-/].



For example, entering the number -148, 12 e« 10-15 is as follows:

Hasnanesd KIABRIE Haznramma
A@E HDAE [ 1a8.12 ]
=) [<1386.12 ]
[-148.12 00}
Haxmaesse Kispmmm HHGRKAIMEA
@ & [-148.12 15 |
f-146.12 -15 |

6.3.6. If the set values of the order of a mistake, then re-enter the value of
the order and its sign (if necessary). In addition, each new figure is entered
in the junior category of the order and the previous data is moved one position
to the left with the loss of senior rank order.

For example, the display illustrated by -148,12 « 10-15, it is necessary that
its order is equal to 4. Change the order of operation is as follows:

Haxpmaemiic RISBHIIE VHOBR KA
[9] [—ias,12 —04 ]
4 (148,12 04 |

If [BI] is pressed at zero mantissa, then the mantissa is 1 and the calculator
prepares to receive the values of the order.

6.3.7. Pressing the [B 1] automatically normalizes the number of which is in the
display , and sends a copy of the number stored in register X, the register W.
For example, the indicator have -148,12 « by 104.

After you press [B t] will be shown on the display [-1481200].

Note. In the calculator is provided input blocking, if you have already entered
the eight digits of the mantissa. In this case, pressing the number keys does
not cause any changes in the display.

6.4. Incorrect operation and overflow

6.4.1. By invalid operations are:

Division between “07;

The construction of the power of x to y if x £ 0 and y 2 £ 0;

the square root , if x < 0 ;

Finding the inverse value 1 / x, if x = 0;

tgh calculation , if ;

Calculation of the logarithm, if x < 0 ;

Calculation of the natural logarithm, if x < 0 ;

Computation of inverse trigonometric functions arcsin x, arcos x if the absolute
value | X |> 1;

Transfer time (angle) of the quantities, if the minutes or seconds 2 60.

6.4.2. An incorrect operation on the indicator lights error signal EI'TOI.

A similar signal appears, if the result of these calculations, a number larger
than the number of + 9,9999999 « 1099. If the result of these calculations, a
number less than 1 e« 10°, then the X register is reset.

The alarm can be made EI'TOI' enter numbers and perform calculations. For example,
take the square root of minus 4, and then we introduce in the X register the
number 25.



HaxumseMue KJIABHI WHmsKaims

[= ]
[F] { ErToT )
@ B [ 25. | i

6.4.3. When using the results of logical operations as an argument for the
operation of another type might escape out of the tolerance range. This leads to
incorrect operations and unstable operation of the calculator (giving incorrect
results, crashing and creating the loop calculations).

Table 2
Valid values and the error calculation of the function

$yRKIMA lonycTuMue 3HAYEHRA MaxcEmam.nad
CTHOCHETEALRAA
SpryMaeHTa ﬂﬂI‘__p_ﬁllﬂ'IﬂﬁTB
sinx 1079 |xi< 1030 3-1077
cos 10=99< (X< 1010 3.1077
tgx 10799 < xj¢ 1010 3-1077
aresinx 1Xlg I 31077
arceos x Xl I 3-10~7
arctg x X< 9,9999999 . 10%°
x> 1 1099
max |y :;é 03 X#0
< 0< X 1076
e |X'< 1001 IO 4. 1077
x? X <10°0 107
X
10 X! 99,999999 4. 1077




16~7

1x X#0O

Vx o< X 1077
In X 0< X 41077
Ig X 0< X 4-1077
& 1077
- 110799 ¢ K ¢ -0,08

o/

bt

=7
-0.06 < X< 9,999999¢ - 1099 10
O/ IOW‘?

-1 107WL x < 0,08 e
. . (99 I
40,0006 £ % £ 9,9999999 * IC

—
O/

6.5. Performance of single operations

6.5.1. Putting the argument in the calculation of the direct trigonometric
functions and the calculation of an argument for the inverse trigonometric
functions can be carried out in radians, grads or degrees depending on the
switch position " P/TPO/T " (radian / degree / degree)

Note. Degrees, radians and grads are in the following relationship: 360 °= 400°
= 2 radians.

To calculate the trigonometric and inverse trigonometric functions:
1) Set "P/TPL/T” position for the set or the arguments are evaluated;
2) Dial the number (argument) on the keyboard;

3) Press the [F].

4) Press the calculated function.

[Ipumepk lionoxeHue Hagumaomua HHnmkaums
BB CIEHU e perJuTa—~ KIABRIA
Tedd
"P/TPL/T"
sin 32 “p* B (2 [ 3z. l
[F] [sin] [s.5142714 01 ]
cos B° e (1] {18, )
[F] [cos] [$.5105855 = -0I ]
tg 48 ,5° ape [&] [2] ) [ [48.5 |
R [F @ T\ 1302944
arcsin 0,975 "p" @ EI m @
] 1.346721
arccos 0,2 i 01 -] 2]
[F) [cesT 1.3694383



6.5.2. To evaluate the function 1n, 1lg, e*, 10%, x?, extracting the square root of
the number, and finding the inverse of a call number order keystrokes same as

for calculating trigonometric functions. In this case, the switch "P/TPHO/T" can
be in any position.

IIpmme prt Haxzmmaergie rmratps
BHIMCRO KM KIaEHUR
In 412 “ O e [ 412, ]
F] (o] | 8.cero23s 1
wea: G @OE B @ [ 2.6148971 |
o2 0 @ E [16274.7® !

0 8 3 [ i1 [F) ¥ [e.m®335 o1
oh® @ & E @ 56234, 129 ]

ol ANEEE R (3.011314  -02 |

07457 1 ] ) & [5.56025 o1 |

3 5] Bl @ 1.697798 03 |
Vse3 (] {e] 3] [F] [23. 72721 ]
x [E] (] [3.1415926 ]

6.5.3. Vesting operations and decimal numbers to determine the absolute value of
the number and the definition of the sign can be used in the computation of the
program, as well as in solving the normal way.

Nprops HaxAMaeMue HIABMENA Hrnararms
BuTMCAHRH
Bunenewne uenof gacTn WBICHA

[eoom] DO OEGDOEEE@ [ ]

Bumesenne HpodHOR IACTH oA

{o0m} I BECIDEEE [E57 0

Hpine pa Haxsmaemse VHmnkaima
BEULHAREHEN HIARAM

(rpenenenre adCONOTHOTO JHAYEHAA wWiCHA

s D DB D@ P R @

ONpeAeNOHAO 3HAXA UMCJIA

-5 5] 4 K D3] 1.
5 5 & (R



6.5.4. When transferring time (angular) values the hour (degrees) are separated
from the values of minutes, seconds and tenths of a decimal point. For example,
if you see the number specified in degrees (hours), minutes, seconds and
fractions of a second, then it is added as follows:

I42. LE%J 31 |4 I
i | i
TpamycH (4acH) MnHyTH Cexynmn Jdomm cexyuuu

If the number refers to degrees (hour, minute), it is administered as follows:

142, 24 314

Tpamyen {uacH) Many Ty Josiy MUHYTH

6.5.5. For transfer of angular (time) values, expressed in degrees (hours),
minutes, seconds and fractions of a second, the degrees (hours) and a degree (h)
type on a keyboard converted values, and press [K],

[e7] .
Hpume pr HaxymMaemue KAABAMG Hugnkaima
BHUKCTEHR !
20w 3omum 48c (2] [0 [ [ [@ 20,613332
[ [ K & 20,613332 4,
6.5.6. For transfer of angular (time) values, expressed in degrees (hours), and

fractions of a degree (an hour) in the degrees (hours), minutes, seconds and
fractions of a second type on a keyboard converted values, and press [K],

[a%e] .
fIprmeprt haxumaemue Kamuraima
BHMMCASHAH HKAGRNIIN

20,613332 v (2] (6] [ [e] 3]

D E R K & 20 ¢ 36 wmu 47 ¢

n0,9 ¢

6.5.7. For transfer of angular (time) values, expressed in degrees (hours),
minutes, and fractions of a minute in the degrees (hours) and a degree (h) type
on a keyboard converted values and press [K]

[24] .
Tpimse pH Hazumaemie jidthiitkio T T
BHIBCAEHKH HAABANL

80° 36° (el (@ [ B fgl (K] 60.6 60,6°

6.5.8. For transfer of angular (time) values, expressed in degrees (hours), and
fractions of a degree (an hour) in the degrees (hours), minutes, and share
minutes typing a converted values and press [K]

[&4] .

lpume pat Hexpmaomue HHInKaIma

BHUKCASHMN RJIABKIN

60,6° BREEKE

60° 48’



6.5.9. To generate a pseudo-random number between 0 and 1, after the inclusion
of the calculator key in a eight-digit number and press [Bt1], [K], [CU]. The
display will show a pseudo-random number.

It should be borne in mind that the value of the pseudo-random number depends on
the information in the register Y and office cells calculator. It is determined
by the state of registry operations without the prefix and the prefix [F] and
[K], and the state of the service cell -only operations with the prefix [K].
Obviously, with the same initial state of the generator will produce the same
number. The zero-state memory, that is, immediately after turning the
calculator, the generator always gives the number 0.404067.

Some features of using a random number generator in the program are shown in
paragraph 9.4.

6.6. Performing double operations

6.6.1. For double operations at least two numbers must be entered in the
calculator. Entry numbers in the calculator is a conventional manner. To
separate the first number from the second, then press [B1].

6.6.2. The order of evaluation of arithmetic operations is as follows:

1) Enter the first number.

2) Press the Enter key [B 1].

3) Enter the second number.

4) Press the following,

Mpamepe Hamumaemie HHIMcaIma
BHIRCAEHAN HJ1APRIY

12 -3 M el E & [ 9. ]
2x3 M & e 6 X (38, ]
I2+3 {2 81 [3] [&] [4. ]

6.6.3. For the construction of x to the power y (xY):

1) Enter the value of the exponent (the number of y);
2) Press [B 1];

3) Enter the value of the base level (number of x);
4) Press [F], then [xY].

[Ipsmve pu Hamimwsacmue VHImRaImIA

BHIMCAOHRI KJSBRLT

21,719+6 AEEE [15.6 |
[ef] [15.6 |

1A [21.7 |

[F1 5] [7.0594552 20]

4702 [0 C1 @ [-2. 1)
[=. 01

(4] 4. |

6.6.4. To select a maximum number of two numbers contained in the registers X
and Y, press [K], [max].

Dipaepal Haxpmaonse HETEXAIRA
BHIMCHOHAR KJIABKIR

max {6,8; 5,6) EQBE”ZI@E



6.6.5. When the chain of operations how to enter numbers and operations with
them is similar to that record calculations on paper.

Problem I. In the circuit includes four parallel resistance: R1 = 220 ohms, R2 =
4 ohm R3 = 560 ohms and R4 = 1,2 k-ohms. Need to find the total resistance of
the circuit. The resistance is determined by the formula

1 1
R = =
U= ] 1 1 1 1
——t—+— + + +

Rl R2 R3 R4 220 4000 560 1200

Using a calculator total resistance of the circuit is calculated as follows:

Hamumaomue HHmpkanna
KJ8 BHmd
[2] (2] (o] {F] [z [4.5854505 03]
[4] o] [0 (o] [E] [2.5 04 |
[4.7964545 03 |
5] (el [o [F) [Toes7az 03 |
[6.9811887  ~03 |
21 [0 (o] [ [8.3333333 04 |
[ 7.414502 =03 ]
(€] fxl i134 STHB2 IPeaym'ra'r
BryEcaesmi , OM

Task 2. Identify the circuit inductance (Fig. 3), if the circuit reactance XL =
12 ohms, voltage U = 120 V, frequency f = 50 Hz.

CxeM& xo.nedfrmnom HOHTY D&

v R ¢

Fre, 3

Inductance of the circuit is defined by the formula

_ XL _ 12000
271 2750

On the calculator problem is solved as follows:

Hammaembie KAaBRm HHmprama
uiAloiofo [ 2000-
(2] (= [000. 1
(1 (] [£] [ 190586553 |
(5] i [= [ ®.197186 I pe-

IyJBTaT BHuACAOHEH,TH



Task 3. Find the area of the segment (Fig. 4), if the radius of the circle R =

15,7 cm, and the arrow segment h = 4,5 cm.

th""‘%a

Pue, 4

Area of the segment is given by, where the angle o is expressed in radians.
To use this equation, find a central angle o through the cosine of half the

central angle
a R-h

cosS—=—
2 R

14

whence

o = 2 arccos

Thus, the area of the segment is described by

y 3 ﬁ_h -

50 w'z L g2(earccos Bb - sin2 arceos 7—)--
15745
=”5] (ZGFCCOS 1{5‘-\75‘;{45 5”?20/’6'6'03 157 )

Calculate segment using a calculator by setting the "P/T'PHO/T"™ to "P":

HarxuMasmHe KJIaBUNY NHIHKaIR
(a1 8] L] [15.7 B
@ &6 (1.2 ]
AEEEE (7133379 01
(E) s | 7. 764927 21 )
@ [ 1.552%54 ]
1] [ 1.562%854 |
(F] sio [ 9.9984T4 07 |
o {5.53144 01 |
BERRF _ w;l
% {136.,34446 ]

88 . 17223 PeayJmTar
ajel sw?cnmmﬁ.

oM



6.7. Use of the stack memory

6.7.1. In the stack memory includes four registers X, Y, Z and T, which are
organized on the principle of memory store when consistently recorded
information can only be read in the reverse sequence of records (the last
recorded number is the first).

6.7.2. After turning on the calculator stack registers contain zeros:

HaumeHOBaHME DEIUCTPOB COCTOAHMS DEI'UCTDOR
T U,
z 0.
Y 0.
X 0. Beerga ummam-
pyerca

6.7.3. Entering numbers is always made in the register X. Information in the
registers of the stack moves up:

I

6.7.4. Pressing the [Bt] to back up the number of register X to register Y, as
well as the contents of register Y and Z in the register contents of the 2
register in the register T. In this case, the contents of the X register are
saved and T registers disappears. This movement (lifting) of information can be
represented as

6.7.5. Pressing the [F], [©], [<] leads to the next movement of information:

The movement of information in the stack show by example.
Press the following keys in order:

(41, [B11, (31, [B+1, [2], [B1l, [1].

The information in the registers of the stack as follows:

4.
3-
2a

w N oA

X |I. VHIBRaLmpA
Press [B1]:

T 3.
21 2,
Y| 1.
x| 1. hemnEaimd

Press [F], [{]:



Hroaralms

Tt I.
Z| 3,
Y| 2
il I
Press [F], [&]:
T |1I.
Z |1
I 13,
X |z,

VHmRaInst

Press the key_[gl:
Jo HamaTRA KAABMIR

o -3

X

[CX]

I.

I.

3.,

2.

key,

not change.
Do BaraTa WIABEmA

T
z
¥
X

After

R"QNU-Q

6.7.6.
located in register X,

I.

I.

2.

3,

. Do

cleaning,

1.

I.

2,

0,

=

If the information is entered into the register X is wrong,
clean the register X. Thus the information in the other registers will

Hrme-
Katma

BAHeCEeHUA YRCJAA

WumEraime

L e

Iocne HARATRA KIABRNN

1.

1.

2.

3,

HHguraIims

then, pressing

liocNle HEXATHA KAABRIN

-
A

I,

2,

H%.Nn—g

O.

MHpp-

T
Z

¥
X

store the X register a new number,

KammAa

i.e. 375.

llocae saHecEeHNA TCIA

i,

2.

0.

an.

HEmxamas

(register X1).

When performing single operations calculator operates with a number
the contents of registers Y,
number located prior to the operation in the register X,
register of the previous result

Z and T is saved, and the
is transferred to the
The result is one single

operation is transferred to the register X.
you need to calculate the square root number stored in register X.

For example,

To do this,

I A L

press [Btr],
Jio HazxaTRA KisBall
_I:. —
2.
0,
KYEM Hsnaxams

o N

N7

Tlocse HagaTAd Kaanuw

i.

2‘

0.

19.364916

3

Yneno 379
HAXONATCA
B DOIMCT-
pe XI



6.7.7. Clear all stack registers is performed by pressing [CX], [Bt], [Bt],

Jlo HARATHA KIGEED flocis HawaTEA RIAPEN
T {I. T (0.
Z (2. Z |0,
¥ |0, ¥ |0,
X |19.364918 Hemueaipa X |0, Herrraims

6.7.8. When you do double operations the calculator operates with the numbers
stored in the registers X and Y. In this case the information in the registers
of the stack moves as follows:

Where * is the result of the operation.

Note. In step X2 moving information in the registers Y, Z, T does not occur.
Overwriting of data on the stack will explain the example of calculating 34 +
12. For greater clarity, first clear all the registers of the stack, then we
introduce the numbers and perform addition operation.

HampMaeme HIABRIN VRInKaima

&
.
67

il

Yncao 34 v pe-
Tacrpe X

34, Uneno 34 B perncr-
‘pax X u ¥

K1y 1z, Yrcne I2 B pe-
Terpe X

After entering the numbers 34 and 12 in the stack information registers will
be located as follows:

Q.
0,
34.
Iz,
— ]
HammiTe Kaapmuy Hupukarng

PeayiAbTar ONSpaImMM B

pervcTpe X, a woao I2
B perzctpe XI
Automatic movement of information in the stack can be used - use when
calculating expressions containing a constant, and when you perform a complex
sequence of arithmetic operations (usually the calculations with parentheses).



For example, to calculate 16 ¢ 4 =; 23 « 4 =
Make a note of the constant (number 4) in the stack registers by pressing [4],

[B 11, [B 11, [B 1], then press:

fel Perncrpa creka
4.
4,
4,
16, Tmecao {6 b perscrpe X

'-le-g

e

b,
4,
4,
B4, Pesyaprar ymuoxemus I6-4

Lo B NI

L B U |
S g'
*

2 3] 4,
4,
4.
23,

40

| 40

L —————
(92, Pegynerar ymHomenna 23- 4
- ]

For example, to calculate the
(12 + 3) x 7 = 3.

The order of calculations on the paper is as follows:

12 + 3 = 15
15 x 7 = 105
105: 3 = 35

With the help of a calculator, these calculations are performed as follows:



Haxnamaomue KNanuugp Hnmuxaums
[ @ [12° [
[1a. 7
Gl B |
[ 15, ;
R ]
£ [ics, H
B3] [3. |
E] [?5 ] PezysnraT
BHIICACHRH

This expression can be calculated in another way: first in the stack registers
are administered four
numbers, then lowered them and make action on them.

Hammpenue KIABNIA Perncrpu crexa
3] T o,
Z OO
¥ 135, lpespimymufi PeayALTAT
X[ 3. Upese 3 HAXOINTCA B
peTHerpe X
T 0.
Z 35,
Y ! 3.
X 4. Ykcao 3 HaxXoauTed b
' pervcTpex X u ¥
T 10,
Z i35,
Y| 3.
X |7 Yuono 7 BAXONUTCH B
—————— " perucrpe X
T |35,
z 3.
y |
X 7. ) Hemaxaims
T |38,
H| 2
Y 7.
X 3 HEmRaimT
T | 3.
Z| 7,
¥ | 3.
X3, Huanwama




M
-3 |
»

el
*

12. BEMEat A

L N
[}
-

5. VrmKama

d.
3.
3.
108, HHmpraLmg

S

3.

1065,
e MHmMxamma

M‘ﬁN.-_]
()
-

M"’-:N.._]
(%]
-

35, MHmkarma

6.8. The use of the register of the previous result
6.8.1. In addition to four stackable registers in micro - calculator, there is

another register, called the register of the previous result (X1). This register
stores the value of the number, which was in an indicative register before you -
X complements the operation. To call the number, press [F] and [Bx]. This will

cause the following travel information in the stack:

T
T
A
X
X Lﬁrf
6.8.2. If the result is obtained to check the number is needed for further
calculations, for his recovery, press [F], and []. This will cause the next

movement of information in the stack:

T

XKL N

1

6.8.3. To clean the registry of the previous result is not

the need to write to him, "0", for this purpose press the [CX] and any action
key ([]/ [_]/ [X], etc.).

6.8.4. The presence of the stack registers and the register of the previous
result facilitates the calculation of complex expressions containing constant.
We will show the use of these registers when evaluating the expression [(2 sin
14 °) - 4] 4.



As a result of previous calculation information in the registers in the
register stack, and X1 is distributed as follows:

T 3.
Z 3.
¥ 3.
X |35. VHgurarpa
X1 | 3,

In the solution of this example, depending on the keystrokes are the following
distribution of the information in the registers of the stack:

HazxmmaoMie KJIBBMIN Permorpi cTeka B permerp Xl
[« 3.

T
z 3.
¥y
X

4. gc%o I4 p permeT-
xi[ 3. ]

T
z
¥ | 14, Yxcno I4 B perneT-
X | 14, pax X m ¥

XL { 3, |

2. Yueno 2 B perMeT—

X
x1 | 3. ]

Set the "P/TPLO/T"™ to "I' ".

Press:

(F] sin)

3,4899495 02| Duaveme sin 2°

R
=

| 2. | 3aaueme apry-
MORTA sin 2°

= o e
[
L]

4.8859293 ~01 TipoHoBaNeHES
14 sin 2°




(F] (&x]

E©

[F] [Ex]

X1 l 3.4899495 02 I 3uavemne  sin 2°
T 3.
Z ]38,
¥ 4,08859293 <01
X 3.4899430 02 fipoBepKa BHaYeHHA
sin 2°
XI | 3,4899495 D2 ] Sravenne  sin2°
T 3.,489%49% -0
z 3.
¥ 35. BOCCTAHOBICHG o=
X 4,8859293 w01 BYJALTETA TNPOU3IBE—
zenmft I4 sin 2°
XL | 3.48994% 02| Opavemme sin 2°
T | 3,
Z 35.
Yy 4,8659293 -0
Xt 4, Yueno 4 » perserps X
XI | 3,489%98 02| Suawomwe  sin2®
T 3.
Z | 3,
¥ |35,
X [-3.5II4071 Pasyaprar
{14 sin2%) - 4
i1 | 4, l Jacno 4 B PETHCT-
pe XI
T 3.
Z |35,
¥ -3.51 14071 lepamava wncna 4 3
X 4, perucTpa A1 B pe-
THoTD X
xr | 4. Uncao 4 B peTHCT-
ps XI
P 3.
=z 3,
¥ 135, Pezyrnrar
X | -8.7m5I77  -01 | [(14-sin2%)- 4] : 4
X s. ancno 4 B peractpe XI

6.9. The use of addressable registers
Passing the number to be stored in addressable registers is carried

6.9.1.
from the
6.9.2.

key corresponding to the number

el).

(al, [b]

register X.

To transfer a number to the addressed register,
addressable registers

, Lel, [d],

(index)

press

[X—'H] ’

([ol,

(1]

and the

(o1,



For example, the transfer of Avogadro's number (about 6,02 « 1023) deposited
in the register RG1l as follows:

Haximaemue Kaapnumy HRLaKaImMA
(611 (a) [2) BAI[2](5] (6,02 23 | Wweao Aso-
Tagpe Haxo-
Inred B peracrpe X
=0 (1) | 6,02 23 | Komn wena
ABOTEIDO Ha-

XCAUTCA B DETHCTDERGA
6.9.3. With the number of remaining in the register X, you can make further
calculations. For example, the construction of: the Avogadro number in the
square below.

o HAIIAA
HaxpMaeMie KIapRIEA KA
€163 _M

6.9.4. To call a number stored in the addressed register, press [II-x] and the
key corresponding to the call register ([0], [1] - [9], [al, [bl, [cl, [d],
[e]). In this case, the call number is only in the X register, and does not
change the contents of the call register.

For example, you must call the Avogadro number, located in the register RG1.

HarpMaemue saaspuns Hanmxarma

-] 8.02 23 | dcso Asorampo
HAXOMWTCH B po-
rucrpax X g RC1t

6.9.5. To clean the addressable registers, store the number 0 in the register,
which must be cleaned. To do this, follow these steps:

press the [CX];

press the [x-II];

press the key corresponding to the register is to be cleansed ([0], [1] - [9],
[al, [bl, I[cl, [d], [e]l). For example, you need to clear the register RGl.
HaRpuaeHe XAaBUum MHEpRatms

=3
Een [ [0 ]Gamos 0 permer-

PeRG
6.9.6. Clear all memory registers can be done by turning off the calculator.

6.10. Reset mistakenly pressed key [F]
6.10.1. To clear an erroneously pressed key, press [F] and [CF].

6.11. Execution of logical operations

6.11.1. The numbers in the calculator are presented in sequential code in BCD
notation with weights 8, 4, 2, I. Over the numbers in the X and Y registers can
produce logical operations: addition, multiplication, addition, modulo 2 (XOR),
inversion.

6.11.2. The result of the logic operation is displayed on the display numbers
and signs as follows:



0 - HyaI®, € -~ WeoTs, C - gpenssusts,

I - omms, 7 - cemp, { - rpumaguaTs,

< - npa, 8 - poceMs, E = YeTHPHATATE,
3 -~ T, 9 - memATs:,

4 - semupe, - = XB0ATH, npodes -~ OATHAHIATD.
5 - DATH, ‘L - cauRHamUATH,

Due to the automatic suppression of zeros, graduating number, the codes "0"
are indicated by spaces and therefore indistinguishable from the code "15”.

6.11.3. Implementation of logic (Boolean) function is displayed digit [8.]
In relation to employment for older digital display digit number entered in the
registers X and Y to perform logical operations shall include in the senior
category of non-significant digit other than zero.

6.11.4. Before you perform logic operations using the calculator, we show the
result of the logic operation with the numbers 12 and 43 without a calculator
(see Table 5)

Table 5
HaumeHoBaKue Mufopmalnysi p PETHGTDAX
Peri— | BHIOJ- B ZeCH- B ABORYHO=EeCATHIHON Pasyimb-
crpa | nAemof TEHOL CHCTEMS Tar
JOTH=- CHCTEME Qnspa—
YeCROH 2-1¢ paa- I-ro pas~ | Ha
{yHKIMA A c PABA © ity
BECEMI BOCaMR Tope
glaja{iiafalz]i
X I2 ofjajojIjojojrjo
¥ 43 01IjojoJololI|l
Peayarrar SHNOAHEHAA OTe
X v O|JI|O|I{O§0O(I]|1I 5,53
X A glojojJojo]olijc 8,02
X ® glIjojIrjo4oq0]il 5,51
X X IJOJI|IJIfJIJOfO 8,0l
i Il= L I

¥

6.11.5. To perform logical operations (multiplication, addition, modulo-2
addition, inversion) Use [K], [Al; [K], [V]:; [K], [@]; [K], [UHB].

6.11.6. Examples. Performing logical operations.

A logical addition of numbers

V 8888888 7770665

HamimaeMue KasRRIR Uarkaima
|_ 8886888, | Lagpa I speme-
| 18888888, |va maz sanos-

MEEEIREEE | r77wsss, |nemra ctapuero
paspAng wicxAa

[KI[v] | 8, BER I8, - npmsnmax P

TOJMHSHMA JOTH-
UeCKAX Omnepatimil

The logical multiplication of numbers
237 N 545



Hawpmaemue xnapmim Hameeaima

QEGEm | 4237, | Boenena migpa 4

' | 4237, _ | amt sanonnesa
@E@ | 4545. | crapeero paspana
[ | 6.005 |

Exclusive OR numbers
30880 @ 80001

HaxmMaeMue KIABYEIN HRauKaima
AEIGIEIED [ 130880, "] Beenena wigpa I
[ 13oss0, | mas sanosmenma
MEEEEA { I8000I. | crapmerc paspina
K& [s.10881 ]
The inversion number 112
Hampmacomtio Hnapmm Hummaams
[EAE [ 1112, ] Boenena mire
(K] gl } 8 EET | I man sanosme-
MRS CTADmeIO
paspans
7. Calculator in "PROGRAMMING" Mode
7.1. Overview
7.1.1. In the "Programming" the calculator is set after pressing [F] and [IIPT].
7.1.2. When you press a key in the "Programming" two-digit code operations
commands and numbers assigned to the key or combination of keys with [F], [K],
[x-I1], [II-x] (Table 6), recorded in special memory of the program.
Table 6

The operation codes and commands

Haxamaemse | Kox) | Hammaouse | ox || Haxmuacuwe |Kox| |Howmeewmo |Kox
EJabpm HKIARRINL ’ A BHIM KIappim
© 20 0 E || F 51
Q| o1 0! 0- E) [si] |1y E 5L
@ 02 oL {F] ir| | (F] 58
3 o of || ® || @ 5-
[ oa = or [l [@ 20} | b=nl[@) 10
Bl Al {F] 21| | =R 41
05 50

@ o & x F b6 zz|| =02} |42
: i3 2| | T | a3

@ 07 | 52 7 =
© i s 24 | | B=0j[4] 44
5 - F = f=n (5] 45
03 I5 i3] o || x=nE |46
10 || E I7 [ 26 | | G=AI] 47
=] | E W | B (Bl [x<0) |st| | pcmiE a8
[x] z{FE @A |1 (F] st | { B=) (7] 49
3 | [F 7| 19 [F] 030 59 | | =R a
= PR | I- [F] [x=0 s7 | | BN E] 4L




Haxpmaemue |Kog | |Haxmmaoune Ko Hassuaeaae |Kox | ) Hecumaeouee Kon
KNGEMUH | RIISBRUM A KASRANY KAoRITE _
B [] a | | M=x[q] er | | K1 &0} [@| sr| | K] OA] [e]| -E
(=A [d] ar | | [=X[e) st | | 6 (E0) [e]] gg| | &) (x=01[9] | BO
=t [e] 4g | | & {ronl | s4 K G0 6] | -of | & =811 ez
mxE [so||X EAE)eo || KON A of | K [x=0[E; e
=X (1] 61 | | K] [0 [F§ 81 K mn 7] -2| | & x=91[3] &3
MR |e||® ERE|sz || @O0 (B 5 | K =0 [] | e
=X 3] 63 | | Kl [E01B1] e3 K@mn @] 4| | ® =038
n=x [ s || K B @] 84 K oA 5| 5| | K D=0lle] | ms
X3 e || 0 BRE) es || KO 6] »| | K E=01{F|er
nxE e ||X [EOE] 6 KM [7]]| - | K] =0ifE] |m
mXF |(e7 || K EaE|er || KON ]| 8| & =010 |re
e |e||X BARjese || KIDA ] -of | K &=0)[]{e-
A= [¢] so | | @ [6A[F]] 89 Kl @) | -.| | & E=21[6] [EL
- 6 || @ EMElfs- || KI@OA B | | &K E=S|er
f=XE |6 ||® ERE|eL || KOW (]| _pf | 0 E=0{d]}kr
e (or || EOIE s j| KO E} g | [K k=0l [e] | gg
Haxamaomte | Kox | |Haxumaesaie Kox Hexwmaousis | Kox | | HaxBmaomo Kom
KASBAII - | ks BRIm KIaBAlK KnaBmim

® =@ [of [k @[ ||KEDE)| || KEA B
K G<al (1] [1| | M50 @ | || K G} 7w || KR [ )i
K G012} [2| | K050 31 |ee || EICo0) [} w4 || &= 5] |(s
® G| ] | ©Ee @ |« || KEEREH =) | BE s
K@l (]| | ®Ea B | || KR B » || KD 5117
K =@ [5| | e @] || KIS E| 77| | KIE® [8]|is
K 0@ [s]| | @00 @ |9 || KED B B || KD Bl
K a@]| (7] | 60 6|2 || K0 B 70| | KB [af |-
K @@ [| | ®F0 @ | ||KEYD G| 7|t EEA [B] L
® G<oiB)| [o] | ®I(39] (a)|o || K1) (B]| 7o || k)= Dy ¢
K EOE| [-| | 0@ @ o || KE= )] »f|| BED [ |ir
K k0l ®) [L] | K00 [ ]er || K2 [l or | KIBEA [o] | |&
K oS! If| | &G0 @ o | | K20 [el] 72| | KI(=® (0] | ro
=31 [r| |f6s9) [ |oe | |KIBem B0 | KIE=R O | r1
K <olfel} {] | WEFO @ |w | (KW G| 11}|KDX & |2
® o] wof | K= @ |7 | |KED 2| | KX B] | e




Haxmsnenmtie | Kog | |Haspmaesme {Kox
KNABKIE KIABREE
KIEX @] ns| [ ® [max] |36
KR B s| |6 b 31
KPR )] re| | K BH) |az
Ko @A 7| K & a3
Kb=X (6| 1| | K] EB 26
KIF-X [ rol | K 20 |2-
Kif-X (31 ro! i K 54 | a0
KIn=X ]| ri| { €] (€9 |31
KEX El| o |{K & |3
KNGl | |K M |=
K" [ re| | & 39
Kl bd 34| | K] [@HB) | 3-
kK & 3%

7.1.3. The sequence of input transactions and commands needed to solve the
problem, is a program.

7.1.4. Special program memory consists of 105 cells. First cell is assigned
number 00 and last onel04.

7.1.5. When recording programs to the calculator digit code (step program) in
the program memory is a single cell.

7.1.6. Location code defined in the program memory address. To indicate the
address from 00 to 99 using the appropriate numbers and addresses for 100 to 104
senior two digits indicate the minus sign (for example, address 100 is denoted
as "0").

7.1.7. To control the sequence of recording and for executing commands in the
calculator has an address counter. This counter can be set to any initial
address (from 00 to 104).

7.1.8. When recording a program introduction to the program memory of commands
(operations), the counter increases by 1. Thus, a sequence program instruction
corresponding to the keystroke sequence during programming. However, this method
is suitable for solutions not only very complex tasks.

7.1.9. In order to perform a sequence of commands different from the recording
sequence of commands in the program to repeat parts of the program to change the
sequence of the execution took place, depending on the intermediate results of
calculations in the calculator are the command with which changes the contents
of the address counter. These commands are called the transition command.

7.1.10. Changing the contents of the address counter is at the branch,
recorded either in the program memory or in addressable registers, or five-digit
return stack - a special area of memory (see section 7.3).

7.1.11. Jump address is recorded in the addressed register, then this is
called indirect addressing “Indirect addressing is also used when referring to
the addressable registers. In this case, the program instead of directly
addressable registers, indicate the number of recorded consequential number,

e.g. number of addressable registers in which to store the number that call.
While the number of the addressed register is not just stored, but varies in a
certain way, (see p.7.3.5).

7.1.12. The " Program" indicator is used to display the codes serial commands
from the program memory and the current state of the program counter, i.e. the
address to which will be recorded the following command. For example, the
display shown

102 0 o0FE 06 |




In this case, the double-digit operations command on the display means:

1) Code 06 - the current state of the address counter;

2) Codes 0E, 01 and 02 - three successive commands respectively located at
addresses 03, 04 and 05.

7.2. Stages of computing program

The calculations are made in the program for the following order:

1) The programming of the task;

2) Enter the program into memory and editing program.

3) Debugging programs.

4} Entering input data and program execution.

7.2.1. Programming tasks

7.2.1.1. Programming problems on the calculator "Elektronika MK-52” does not
require any special skills, but for the successful programming requires
knowledge of its functionality and content commands. When programming tasks
cannot be a single program. Any version of the program can be considered valid
if it provides the correct result. Programs are possible between different
memory usage. The optimality of programming comes with experience.

In this and the following sections of the guide will provide examples of
programming and program fragments that explain the content of instruction, but
they do not claim to optimality. Features user will be with fewer steps than
suggested in the manual.

Before you start writing a program, the user of the calculator should look
into the problem, determine its algorithm (sequence of operations) and memory
registers for recording raw data and intermediate results of calculations, as
well as the location of the program in the program memory of the calculator.

Programming simple tasks consider the example of calculating the area of a

circle formula.

S::n>cf
4
Where d = diameter of the circle.
To calculate the area of a circle S desirable change procedure, namely:

(d2~n):4. Then the value of the diameter d can be recorded in the register X and

the calculation of S can be realized pressing the following keys: [F], [x°], [FI],
[T1, [x], [4], [—+1. This sequence of keystrokes can be done manually. However,
if we write it in the “Programming”, we get a program that can be run multiple
times (see pp.7.2.2, 7.2.4) in the " Automatic operation " without pressing the
button above. Any program must be terminated by a stop command [C/I]. If this
command is not followed, it may cause an infinite loop of the program.

For the convenience of the program it is usually made in the form of tables,
which indicate the address of the instruction in the program memory, the keys to
be pressed, the operation code corresponding to the keys and concubines

operations.
The program to calculate the area of a circle S is shown in Table 7.
Table 7 -
ROMOHNH | XIGpRSA | ocnepam onepamm
oo | [F [ 2 Buquonesme amavemms of 2
o1 | [ []_ 20 BusoB komoranry %
R Iz Buaxcasmme Fdlz
03 @© o4 Sanecenme wwoma £ B permerp X
o |2 1B anmmnme.fzﬁgﬁg
o | 50 00TaHOR AR MATMEALMR DosyXE—
rara

7.2.1.2. For the preparation of branching programs and repeated passage of
parts of programs (routines) are used commands transitions (direct and



indirect), an indirect indication of the command and call recording, looping
commands. After the jump command (forward) and looping commands in the compiled
program must stand the jump address. Jump address for indirect commands
contained in the command itself (see section 7.3).

7.2.1.3. For direct and indirect commands branch addresses 00-99 are recorded

using the corresponding number keys. Branch addresses 100 - 104 are used only
for the direct command and recorded by pressing [*], which corresponds to number
10 and one of the keys [0] - [4] (see section 7.3).

7.2.1.4. The presence of the calculator stack the return establishes sub-
programs within programs. The depth is determined by the bit stack routines and
is five. Register stack running on the system: the first came in, last out
(sm.p.7.3.3, 7.3.4, 7.3.7).

7.2.1.5. To automatically stop and display the calculation result of the
program must contain a stop command [C/I].

7.2.2. Entering the program into memory and program editing

7.2.2.1. Program for solving the problem may start with 00 addresses or any
arbitrary address.

To enroll in the program to address zero in the "Automatic operation" press
the cleaning program counter [B/0] and go to "Program" by pressing [F] and
[IPT'] . The indicator, in this case, 1is indicated by address counter 00, at which
will be introduced the program. Enter the program by pressing the keys that will
be stored in memory. The operation entered with the keys controlled by the
indicator:

Haxwmaemie Kaappm Numiraims

r"—l Comepaaos permeTpa X

A0 HAXATHA KISBHIR

(F] l 00 | Ampsc cwerwmra yo-
TaHoBNeH Ha 00
=X @& [ 82 m Jamics KOZA BH30BEA

MHPODMALIHR M3 pPEIH-
¢Tpa RGZ B DeTHCTD
X no ampecy GO

F oY [22 62 ngl Janmuck KONA BO3IBO-

JleHA B KBampat
wmeng, HaXOmANerc-
¢a B perncrpe X,
ne agpecy 01

[B1] ' 0E 22 62 03 | SaImch KoNA nepefam
HHPODMAIMH #3 PETUCT-
pa X B permerp ¥ no
apgpacy 02

To enroll in any program must address in the mode "Automatic operation", press
[BII] and then key that will ensure the transition to the desired address. After
the transition to a "program" on the address counter, from which the program
should be introduced. Entering the program in the program memory by pressing the
appropriate keys



Hexataoumpe HKAABNDN -Humuaiia

B @ [_ "] Comepmumos perucrpe
X mo HamaTnd KaeBMU
(£} [22 62 02 | Cyermx yoramopuren

Ha axpec 02, a MHIM-
KaTop nowame? KHdop-
MAINK), SATMCAHHYD 110
TPEIEAYIINA ANPecaM

7.2.2.2. If you make a mistake of the program, then you should go to the
correct address at which you wrote the bad command. You can use [II[-] or [WT-],
to find the address that is incorrect, then introduce the right command. Each
time you press these keys, the counter instruction addresses respectively
increased or decreased by one. Moreover, if a mistake is made in an address
transition, then to fix it is necessary to move the information on the two steps
and re-enter the command and following it the branch address. When the
difference incorrect addresses and the current commands must use the
unconditional jump. To do this, go to "Automatic operation", press [BII] and then
key the number that will ensure the transition to the desired address. After
setting the "Program" mode the incorrect command appears on display address.
Correct the error by pressing the desired operation or command.

7.2.2.3. If you want to exclude a command from the program, go to the address
of the eliminated commands, and then press [K] and [HOII]. In the program memory
can be written command "No operation”" on which the calculation is not done
nothing.

7.2.3. Testing a program

7.2.3.1. Debugging the program is made in the "Automatic operation" by the
analysis of the individual steps of the program. This is implementation by
pressing the [II] command, in the "Automatic operation".

7.2.3.2. To debug a program, go to "Automatic operation" by pressing [F] or
[ABT], store the raw data for the program, set the start address of the recorded
program (p.7.2.2.1), press the [III] and analyze the performance of each step
program. Fix the detected errors, as indicated in pp.7.2.2.2.

7.2.2.3. If you step through the program should take into account that the
implementation of the transition command, and setting the branch address are
carried out in one step of the program.

7.2.4. Storing raw data and program execution

7.2.4.1. To run the program in the "Automatic operation" type on the keyboard
input data and enter it into the necessary addressable memory register (RGO -
RGe) or in the stack register (X, Y, Z, T). Set the address of the start of the
program (see p.7.2.2.1) and start the application on the account by pressing the
[TIlI] to step through program instructions or the [S / P] to automatically
perform a sequence of steps of the program.

7.2.4.2. Pressing [C/II], is followed by blinking display, (which shows program
execution). Run time depends on the length and nature of the calculations.

After running the program read the result on the display.

7.2.4.3. In the case of loops, i.e. endless repetition of some part of the
program, you must stop it by pressing [C/II], and then check out the program and
correct the cause of cycling.

7.2.4.4. To carry out multiple calculations on well-functioning program record
in memory of new baseline and repeat the start of the program with the desired
address.

WARNING! When power is turned off, all registers of the calculator, including
members of the program memory are reset. Therefore, to save the program for a
certain time, the power of the calculator cannot be disabled. Otherwise, you
must enter the program again. If you want to save the program or data in the
addressable registers, then write down the information in the EEPROM.

Below is an example of the program (see Table 7), which is calculated by area
of a circle, if the diameter d is equal to 4, 5, 1.8 cm



To do this, follow these steps:

1) Go to "program" on 00 address by pressing [B/0], [F], [IOPT];

2) Enter the program (see Table 7);

3) Switch to "Automatic operation" by pressing [F], [ABT];

4) Enter the number in the X register 4 by pressing [4];

5) Start the application on the account with the address 00, press the [B/0],
[C/1];

6) Read the result on the [12.56637] cm2.

To calculate the area of a circle of diameter 5 cm and 1.8, do the following:

Hamnvaemue xiasmmm UHINKalES
[s] @ed 19,6349%53 fnowans xpyra mpu
=5 cm
0Ol G & By En 2.50469 | H¥TM& ¥pyre npm
= 1,8 om

7.3. Jump Commands

7.3.1. Unconditional jump command is realized with the [BII] key. This command
interrupts the natural sequence of execution of the program and makes a
transition to the execution of the command specified in the address transition
(Table 8).

Table 8

Anpec Hamumaemye xaapimm Kox
10 (F) 21
I [eq) 51
12 @ E 42
42 10

This code fragment at 11 voice command unconditional Jjump
When the program is
transition occurs at address 42,
Commands go by (
[ X 2 0], I
check the contents of the
If the condition is not satisfied,

a jump address.

7.3.2.
and the condition (
commands,
specified conditions.

X 20,

[BII] At 12, recorded

executed in the “Automatic operation "
to carry out the addition operation

0,
01,

register X

X =0, X # 0) implemented key [F]
[X =01, [X# 0 ]). With these

' on the execution of the

the next program will

key

be performed by a command whose address is explicitly specified for a
conditional branch instruction. If the condition is satisfied, the next program

commands will be executed in the program, after the jump command address. In
this case, the branch address is not perceived (Table 9).
Table 9

ARpes HarmmaeMmEe KABREOH Kon

T4 F 22

15 [F] 5E

16 3 3

17 [+ 10

38 [2] 04




In this fragment at 15 recorded transition command on the condition X = 0.
This command checks the contents of the X register for the condition. If the
contents of register X = 0, then a transition to the address 17 (adding
operation), if not equal , then proceeds to execution of the command , stored in
the program at 38.

7.3.3. Jump command to a subroutine implemented by [II] key. This command
implemented a Jump to a subroutine at the address immediately following the
branch instruction and the next instruction address is stored on the stack
return ( Table 10).

Table 10

Anpec ~ Hemumaemue KpaBmms Hox
17 [ 53
1B E [o] €0
19 O
89 [=] I
90 [z} o2
91 52

In this fragment at 17 recorded Jump command to the subroutine. When executing
this command, the process moves to the routines stored at address 90, and the
address of the main program counter is stored in the stack (19), for return.
7.3.4. The command return from the subroutine is implemented with the [B/0].
With this command, the stack will trigger the return address written on the Jump
command to the subroutine [IIII] , and navigates to that address any of the steps
of the main program . In the preceding code, this command is recorded at 91. At
this command is invoked from the register stack return address and return to the
step 19 the program execution, recorded from the same address.

7.3.5. Indirect unconditional jump command is realized by the keys [K], [BI ]
and select the addressed register ([ 0] or [1 ] - [9 1, [al, [bl, I[cl, [dIl,
[ e]). When executing this command the addresses stored in the registers are

modified, the index is included in the command, and the execution jump to the
command stored on the new (modified) address. Address modification is based on
the number of registers included in the command. If the command contains a
number of registers RGO, RGl, RG2, RG3, then with the execution of the command
from the contents of the register (target address) 1 is subtracted, if the
number of the registers are RG4, RG5, RG6, then to the contents of those
registers 1 is added, if the registers RG7, RG8, RGY9, RGa, RGb, RGc, RGd, RGe
are used, the contents of these registers are not changed.

Next is show modification addresses stored in addressable registers when
executing [K], [ BO ] , [3 1; [K], [BO] , [4 1; [K]l, [BO], [al.

Press the [B/0], [F], [IPI'] and fill the memory of the calculator program given
in Table 11.



Table 11

Anpec | Hammaemse Kog
KIABUIM
o0 | [&] 04
l ol 0E
.02 | K H| 83
03 | [F] 21
{ oa | [2] 02
o |[# 0
Y76 | & [ 84
7 [ 10
- B 7] ca
0o | 12
L B (1) [; Emlgg 8-
1n | [ II
|| 12 50

Using the properties of the addressable registers within the indirect
unconditional jumps command, you can perform different operations depending on a
combination of the numbers stored in addressable registers RG3, RG4, RGa , and
the start address of the program. To perform the calculations ( 4 +2) ¢ 3 to
make the jump to the addresses indicated by the arrows in Table 11 , the

registers RG3, RG4, RGa , write down the numbers 5 , 7, 12 , respectively, and

make a start of program from 00 . To do this, go to “Automatic operation” by
pressing [F], [ABT] and perform the following operations:
1) Press:

5] B=f] [3] - Jameck yeAa b B pOrHCTDP RG3

o) [4) - 3amich WeAa 7 B DrMCTp RG4 3

Al @ 8] - sammes wicaa I2 B permetp RGa ;

= HOATOTOEKA CUYaTa IO INporpamde
appeca 007

2) Check the contents of the addressable registers RG3, RG4, RGa to the
program:

HaxpmaoMmue HiapERix

Heaurawpa
X [ [5. " " compmnwe pornce-
pa RG3
=X (&l COZG[REMOG DOTHCT=
- P& RG4
=¥ [e] 12. COMGPRIMOD DEFHCT—
pa RGa

3) Start the application on the account cycle-accurate mode,
One press of the [III]
4)

pressing the [III].
corresponds to one embodiment of step program;
Check the indicator on the result of each step of the program;



5 ) If, after execution of the next cycle of the program , check the address to

run the command , go to " Program" by pressing [F], [IIPT'] and read the counter
following command , and then go to " Automatic operation " by pressing [F], [ABT
] and start the application on the account by pressing the [IIII] ( passing in the
clock program) or the [C/I] ( automatic performance computing program ) ;
6) Check the contents of the addressable registers after the execution of the
program:

HasymagMHue KJISBAIM Vhmigcama

=X B Mo g popaiil

aupec B pPerucTpe RG3

@ (50005005 ommmmporaseat -
_ Pec B DerucTpe RG4

=X (2] 00000012, Momufurupopanmut ag-
pe¢ B permcTpe RGa

Control over the addressable registers content can be made, and after key in the
program, but the sequence of operations is not compromised, restore operations
cycle-accurate result is put down in a register X.

7.3.6. Indirect Jumps Commands are realized by the adition of the [K] key to the
conditions ([X = 0], [X # 0], [X 2 0] or [X < 0]) and the key addressable
registers ([ 0] or [1 ] - [9 1, [a]l, [bl, [c]l, [d], [e]l). With this command, is
checked the contents of the register X to perform a given condition.

If the condition is not met, the address modification is stored in the addressed
register, the index is included in the command (see p.7.3.5) , and proceeds to
execute the operation, recorded by the modified address.

If the condition is satisfied, then the program proceeds to the next command. At
the same address written in the addressed register is not modified.

Make a program to solve the equation y=-9x’+e”** for X > 0, and if the result will
calculate y>0, then add to its value sinX, if y < 0, then add to its value tgX

(Table 12). To implement these conditions in a program administered by a command
of indirect Jump condition [K] , [ x < 0 ], [b].
Table 12
Arpec | Hamumaesme wispupm | Kox Anpec | Haxmdaemue Kox
00 E] dI KA EWHIK
01 G o e RS L3 Bl | TuL
02 Bl o] i)
[
: I5 [m=x [] 61
03 ] 09 |}
04 M {1] 61 || | 18 B [ 1E
05 .
G 2 | 17 Io
& 06 X . I2 l
o7 2] 42 | B ) 50
8 ] 61 ' :
= o ——] -» 19 n-x 4] 61
10 X 12 20 [ it
I 16
: Fl__© 21 10
- 12 @ 62
13 2§ II 2 [cmy 50
Baseline data (value X ) 1is proposed to write to the register RG1 in "Automatic

operation". The calculation of y=-9x’+e” recorded in the program at the addresses
03 - 13, the branch address , part of the [K] , [x < 0], [b], written at



addresses 00-02 , calculation and tgX sinX written to addresses 15-16 , 19 - 20,
respectively.

When executing a program command presence indirect Jump at 14 leads to the fact
that the calculation result of the analysis performed y=-9x?’+e?*. If the analysis
would be that y>0, then a Jump to the address 19 , if y<0 , then the sequence of
instructions stored in the program address 15. Program Jjumps are marked with
arrows

For example, to find the value of y at x =1, 2 , 3 , 4. To do this, follow
these steps:

1) go to " Program" by pressing [B/0], [F], [OPI' ] , and enter the program (see
Table 12) ;

2) go to " Automatic operation " by pressing [F], [ABT];

3) select the " P/T'PO/T" "™ to " P"

4) entered in the registers RGl value of x = 1, by pressing [1 ], [x-II ], [ 1];
5 ) set the start address of the account with the program 00 by pressing [B /
Ol;

6) start the application on the account by pressing the [ C/I] . The display
should be [ -5.35365-02 ] ( the value of y when x = 1).
Then, follow these steps:
HaxpmaeMue KIARRUY HEauxamsy
2] =MQA) 19.507444 SuaueHus y npu
x=2 '
B} =AM 322,566 3uaveHEe y npu
. =3
[4] X=[A] [CM { 2836.2007 Suavemo y np
Xx=4
7.3.7. Indirect jump command to a subroutine is implemented using [K] [III] and
select the addressed register ([0] or [1]1 - [9]1, [a]l, [bl, [cl, [d], [e] ). With

this command, address modification is made, stored in the addressed register,
the index is included in the command (sm.p.7.3.5), write the following command
in the stack and return to the execution of the Jump command, recorded by the
modified address.

Table 13
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Draw up the program (Table 13) solving a quadratic equation with the actual
values of the coefficients ax®’+bx+c=0, in which the roots of a quadratic equation

are given by

Xz -b+Vh2i 4ac X = -b-¥bZ-Jac

The values of the coefficient "a" is expected to write to the register RGa ,
"b" - in the register RGb, "c" - in the register RGc in " Automatic operation "
and the result of the calculation of the root x1 - the register RG1l, the root of
x2 - the register in RG2 during the program
Calculations of the discriminant D = b2-4ac made into a subroutine (address 19 -
27), the reference to which will be carried out by a command [K], [ OI 1, [ 7].
The execution of this command results in the fact that the register stack the
return address is stored commands ( for the first 04 performances and 11 in the
second ), and the Jump to the 19th page a written computation of the
discriminant. Jump address in the program is written to the addresses 00 - 02.
Note. If the value of the discriminant in the solution of the equation is less
than 0 , then the roots x1 and x2 are imaginary and the display of the
calculator will be displayed EITOT
For example, it is necessary to determine the roots of a quadratic equation Zh2
+2 x -1 = 0.

To do this, follow these steps:

1) go to " Program" by pressing [B / O], [F], [ PSG ] , and enter the program

( sm.tabl.13 ) if the program had not been entered ;

2) go to " Automatic operation " by pressing [F], [ABT];

3) Entered in the register of memory values of the coefficients "a", "b" and "c'



BaxuMaomMue KASEMIH

B &G _E:__:l
@ Enb =1
A @ FEaE =1

4) set the start address of the account with the program 00 by pressing [B / 0O];

5 ) start the application on the account by pressing the [ S / P ] , and so =
Titus value x2 on the [ -1 . ] . Press [II-x], [1l] and read the value of x1 on
the [3.3333333-01 ]
7.3.8 . Command indirect entry in the register is implemented keys [K], [x-II]
and select the addressed register ([0] - [e]). With this command, made a
modification of content addressable register, the index of which are included in
the command (sm.p.7.3.5 ) , and write the contents of the X register in re =
giste corresponding to the obtained modified code.
Table 14
modified code Register corresponding to the code
00000000. RGO
00000001. RG1
00000002. RG2
00000003. RG3
00000004. RG4
00000005. RG5
00000006. RG6
00000007. RG7
00000008. RG8
00000009. RG9
00000010. RGa
00000011. RGDb
00000012. RGc
00000013. RGd
00000014. RGe

Table. 14 shows the modified code that can brush up when the command is an
indirect record and register numbers, in which information is recorded on the X
register the modified code.

Indirect actions of the command record in the "Automatic operation" can be
illustrated by the following examples.

Al & : [ . | Semtck meaa I4
’ . : b permorp X
P=n} 0} [ 14, | Sammes wmoma 14
' ) B perdcrp RGO
K] p=fil[o) | 14, | Momafarmma woma

B perucepe RGO o
samch yEeHa 14
B poructp RGd
A= (2] | 00000013, | Mpomepxa cogmepme-
' MOTO POTHOTPR RGO




-4 [d] I4, fpopepxa cogep=
' AEMOTO PerucTa
RGd
Sapmer wnosa 5 B
“permcTp X '
Mompduuaima koRa
B perncTpe RGO H
SAmMCH HECKA S B
. : " peruerp RGe
(=% 00000012, _ Tlpoeepka coRepmi-
MOI'O DeI'MCTDA RGO

€ B (o)

il

(X [c] 5.

OpoBepKE CORETME-—
MOTO DPeIHCTPA
RGe -

7.3.9. The command implemented an indirect indication of the call buttons [K],
[lI-x] key and the addressable register.
With this command, made a modification of content addressable registers
(p.7.3.5) and the call to the register contents of the X register, which
corresponds to the modified code (Table 13).

Illustrate the effect of this command by the following:
Haxpmaenue KISBHIH. HUHmraima

[4] [x=n] [&] Samichr o 4
B DOTRCTD RG4

(o) p=hifs] n, Sammcs ks 10
B perucTp RGS

Samechk ymcas, 20
B perucTp RGé

Sanuck mona 30
B POTBCTP RG7

Moaudmikaima mo-—
JA , BAXONANET 0 CH
B pelfHcTpe RG4
{4+1=00000005) ,
W BHS0B CONEpWR-
MOTO DRTBOTPE
RGS B perHerp X
= [4] 00000005 Busos MOZHUIE-
PORBAHAOTO WCHA
H3 DerHCTDA RG&
B perscrp X

@ @ ehE
B o EEmE
K @\=x0



K G=X[E Momuguramms wicas,
HAXOUANSTood B po-
THOTD® RG4
(00000005 + I =
= 00000006), ¥ BH3OE
COROTAHMOIC peTACTDR
RGé B permetp X

=y (&) BiS0B MONMMINPOBaK~
HOTO KONA DeracTpa
RG4 B perHeTp X

iy

2oty §i+1)
For example, solutions expression =1 when Xi = 1, 2, 3, 4 can use the
indirect call indication.
In this expression, the number of cycles, and calculating the maximum value of x
is equal to 4. To record these values, use the register RG3. Computing cycles

arrange with the command [K], [II-x], [3]. At each execution of the command
register contents RG3 1 is subtracted, then with - contents of this register is
called the register X, where it is using the [F], [x = 0] is checked for =zero.

If the contents of register x # 0, then proceeds to perform calculations

2{? ig.,si

3 and the accumulation of the results of calculations in the
register RG5. If the contents of the X register is zero, execution proceeds to
invoke the contents of the register in the register RG5 X and stops the
computation.

&
PR )

The program is evaluating the expression is shown in Table 15.

Table 15



Anpec | Krxepuum Kom ..
w | BB 43
01 K =X 3] I3
02 GEE| 83
03 R - SR
04 € @ o7
08 (=X (5] b
06 (cm) 50
o7 E] k)
w | E 3
® | @ M 18

The program command [K],

original data must be entered in the register RG3 as Xi +1.
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B=13] 53
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Anpec
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2 =3
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17
=

[3]

is a call to the command values Xi so the
Calculations by the

program are shown schematically in Figure 5
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, follow these steps

1) Clean the RG5, pressing [CX], [x-II ] , [5 ] , if register before RG5 used ;
2) go to " Program" by pressing [B / O], [F], [OPT'] ;

3) enter the program ( sm.tabl.1l5 ) ;

4) change " Automatic operation " by pressing [F], [ABT];

5 ) Prepare the expense of the program address zero by pressing [B/0];

6) Enter the original data by pressing [ 5 ~ 1 e

7) set the "P/TPO/T " to "™ P" ;

8) start the application on the account by pressing the [ C/II] The display
must be indicated [29.644467]

If you need to repeat the bill , clean the register RG5, pressing [CX], [x-II ] ,
[5 ], enter the original data xi = 5, then press the [B / 0], [ C/I]

7.3.10. Useful loop implemented keys [F], [LO] ( or [L1l], [L2], [L3]). When you
press the [LO] ([L1], [L2], I[L3]), is addressed to the register RGO (RGl, RG2,

RG3) .

subtracted 1

is not equal to zero,
Jump command for the next cycle

14

recorded in the Jump location

Make a program to solve the example

command cycle

number of i xi)

the calculations
program shown in the Table.

[F],

[LO].

16,

The initial data
can be written in the register RGO.

i
bty 4ie1)

if zero,

&
Sl 500)

Whenever you access to a register of the contents of this register is
, and analyze its contents to zero.

If the content of the register
recorded at the

for xi

then proceeds to execute the operation,

1,

2,

the command is executed

3,

14

4,

the program

using the

(the number of cycles and the maximum
To accumulate the results of

,register RG3 is used. Example calculation
the calculation diagram is shown in Fig.

6.



When the last round of calculations,

Table 16:

Ampec Hexrmwsone Konm
RABEBIN
o0 %-h [0} 40
o [ X O 60
02 3] 03
03 I3
4 | [F &g IE
05 (2] ) 02
06 [x] 2
o7 & o4
V) ] 10
03 | X [ 65
0 )
yei B 45
2 {Fl 3y
13 @ [ 01
4 50

contents of the register RGO
analyzed by subtracting 0
to stop execution of the command. The user can check the contents of the

register RGO,

¢}
8.

n

pressing

calculate the example,

go to " program" on 00 address by pressing
(see Table 15 ) ;

change " Automatic operation " by pressing
pressing

enter the program

Clean the RGS5,
) Enter the raw data (
set the "P/TPIO/T " to

[H"X] ’

- Bamucs sRavemuA Xj, B paTmoTp

Block diagram of the program
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BwnwumanZtg'ég*ere;p
=1,2,3,4

(Axpec 02.08)

ot (219 3 44)+(2.tg 443y
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5 |
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[LO].

Pmc. &

follow these steps:

p"

[CX],
number 4)

’

[B / O],

[(F1,
(513
by pressing [

[X"H ] 4
4] ;

when executing the
(figure 1)

[F1,
1 is subtracted and the result is
As the result of the subtraction 1-1 = 0,

The display will be shown

[F],

[ABT];

Prepare the expense of program address 00 by pressing

start the application on the account by pressing the

read the result on the

EEPROM OPERATION
Overview
Operation
read) to
Accessing
the address
3.

1.
te /
2.

1
1.
ri
1.
ce
1.

[ 29.644467 ]

of a number diferent from O,

example,

an address,

[A 1] and then [t I].

. B Dfm_n |"14_I L5 *'°7| !
Hoagawamaa Havyaxnemit Yncao Hesnavaman BH-
uHboDsama ampeo @arop Popmamna {Momer
(MoxeT GHTE (&) (V) OlrE pdoft Bam |
mdes umdpa, OTCYTCTBOBATE) |
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with EEPROM is performed setting the switch " C/3/CU "
the appropriate position
the EEPROM is performed at the address typed on the keyboard.
is typed, press
The address to the EEPROM must contain at least seven digits and consist
the start address and the number of steps.

if the display shows the number 10000245 « 10-7,

[LO], of the

then moves

[00000001.]

[(IPT']

[B / O1;
c/1]

(erase /

For
which will be used as



Start address A, determines the starting memory position. The number of steps N
determines the number of addressed EEPROM memory cells, equal 2N, and the end
memory address interrogated A, +2 N-1. The number N should be less than 98. The
preceding number 1 is ignored.

8.1.4. Pressing [A 1], and the arrow keys [t |] 1is accompanied by an indication

of feature access the EEPROM (the minus sign in all places). During the flashing
minus sign, the calculator is accessing the EEPROM, pressing other keys is
prohibited.

8.1.5. If X has a register address to access the EEPROM, then press the [A 1]
and [t 1], can be pressed in any mode of operation of the calculator ("Automatic
operation” or "Program" )

8.1.6. Pressing [A t] leads to memorize addresses in the calculator to access
EEPROM until a new address is introduced. Therefore, if a Ai is performed, such
as deleting information and at the same address, you must write the new
information in this case, enter the address of Ai can not be performed, and will
be limited by pressing [t (].

8.1.7. When recording or erasing information in EEPROM pressing [t |] leads to
the fact that information is erased in the program or part of an addressable
memory of the calculator , depending on the switch position " IO/II" . If the
switch "I/II" is in the " II" position, then will be erased the software portion
of the memory if it’s on "IO" , then will be erased part of addressable memory
registers. The volume of information to be erased by the number of steps to
address appeals to the EEprom. Erase part in the program memory is at address
zero in addressable - starting with the register contents on RGO in increasing
order to register RGd inclusive. Erasing or recording information for a single
register, requires 7 bytes from the EEPROM.

8.1.8 . The survey of EEPROM cells when erasing, writing or reading is done
sequentially, step by step, addresses batches consisting of seven address by
steps. For convenience in Figure 7 shows the map of EEPROM storage, consisting
of 64 rows. Each cell line is used to store four bit words (one digit), has its
own address, indicated in Figure 7 below, from 0 to 1023. The order survey for
EEPROM cells in Fig. 7 hits for A, = 0000 and N = 98. Numbers above the line from
00 to 98, represent targeted steps to address access the EEPROM. Characters ]

.1 ... packs addresses. Each step of EEPROM address queries two cells, at the
addresses specified by the number of step. And the first step in an address pack
queries seventh pair of cells, the second - the first pair of cells, and the
third - the second pair of cells, etc. In addition, pairs of cells in the survey
are sampled the first cell to the right of the step numbers, then to the left.

Figure 7.

The map of EEPROM storage
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Fig. 7

8.2. Using EEPROM Erase Mode

8.2.1. Erase mode is used when want to put new information on an old location.
If this operation is not performed, the new information may merge with the old
one, leading to errors.

8.2.2. The information in the EEPROM is erased by line. The beginning and the
end of the address of the erased information shall refer to the EEProm. To erase
all the information in the string enough to address access to the EEPROM provide
at least one four-digit word address, which is located on this line.

8.2.3. In just one step you can wipe the information of lines 1 to 13.

8.2.4. Erase information in the EEPROM

1) select the " C/3/CU "™ to " C" (erase) ;

2) select the " /0 "™ to " I " if you want to save the information in the
calculator addressable registers , or to the " II " if you want to save the
information of the program memory ;

3) type in " Automatic operation " the address to access EEPROM needed to erase
some of the information, such as 1000098 ( fig.7 ) ;

4) , press the [A1], and then , after the termination of the indexing feature to
access EEPROM , press [t |17

After this procedure, the information from 0 to 207th address (lines 1 to 13 on
memory map) will be erased.

8.2.5. To clear the entire system EEPROM, (four groups of 208 bytes or 13
lines), you must repeat the operation several times listed in p.8.2.4, with new
start address. A new start address is considered one of the addresses on the
next “Group”. For example, A, = 0208, A, = 0416, A, = 0624, A, = 0832 ( fig.7 )

8.3. Using EEPROM in the recording mode

8.3.1. Information is recorded in the EEPROM in those cases where it is
necessary to keep the power off or repeatedly used in the computation.

8.3.2. The information in the EEPROM can be recorded from any address. For the
convenience of the new PROM information should be recorded from the beginning of
the line.

Laying when recording is performed in the EEPROM as shown in Figure 7, except
that N corresponds to step addressable program step N- 1. For example, in cell
01 step (sm.rio.l) lies recording information recorded in the program memory at
the calculator 00

8.3.3. When writing to the EEPROM the number of steps must match the number of



steps of the recorded information in a multiple of seven . If the number of
steps of the recorded information is not a multiple of seven , the number of
steps to be addressed should be increased to a multiple of seven . If the number
of steps is less than the nearest multiple of seven , the information in the
record will not be written. (Check the EEPROM Storage map, and the peculiar byte
arrangement 1 2 3 4 5 6 0 .., if you choose less than 7 steps the first byte of
your program will be loosed)

8.3.4. Write information in the EEPROM

1) select the " C/3/CU " to " 3" (record) ;

2) select the " I/ ™ to " I " , if you want to record the information in the
EEPROM addressable registers , or to the " II " if you want to record the
information of program memory ;

3) start typing in the " Automatic operation " address to access EEPROM ;

4) press the key on the keyboard [A 1], then press the [t |].

8.3.5. Show recording of the program in the EEPROM on the example of calculating
the wage net of income tax (Table 17) . The program contains 17 steps . In order
to fully record the program in EPROM , the EEPROM address to be access must
contain a multiple of seven . Closest multiple of seven to 17 is the number 21.

If you record the program (see Table 17 ) with 00 addresses , the address to
access EEPROM is 1000021 . End address in which information can be written in
this case is (41 x N)- 1 = (21 x 2)-1. If the EEPROM frome zero to the 41st

address 1s not cleaned, in order to record the program, given in Table 17, it is
necessary to clean EEPROM, and then enter the program in the memory of the
calculator and write it to the EEPROM.

To clean the memory from zero to 41th address:

1) type in " Automatic operation " address to access EEPROM , ie The number
1000021 ;

2 ) Set : " C/3/CU"™ - to " C", " O/O" - to the " O " ;
3) , press the [A 1], then press the [1 (].
For entering the program, go to address zero by pressing [B/0], [F], [IPT" ] and

enter the program by pressing the keys in sequence shown in Table 17
To record a program in the EEPROM

1) select the " C/3/CU "™ to " 3 " (record) ;
2) select the " IO/O0 "™ to " II " ;
3) change " Automatic operation " by pressing [F], [ABT ] and dial the number

1000021 (address access PROM) ;

4) Press the [At], and then press the [t |].

If data in the EEPROM at the address 1000021 is not erased, then the recording
of the program in the EEPROM address 1000021 is not allowed to enter, i.e. You
can limit by pressing [t |].

8.3.6. If the information in the program memory to rewrite the EEPROM program
memory is cleared. You can check this by going to “Programming” and press [F],
[IPT'], [WI].

8.3.7. If the information is recorded in the EEPROM, then turn off the
calculator should be if you change the "C/3/CU " switch to "CU " as accidental
key presses can affect the information

8.4. Using EEPROM in read mode

8.4.1. The information recorded in the EEPROM can be read into the memory of the
calculator, for further processing.

8.4.2. Reading information from the EPROM should be done at the same address, on
what has been recorded in the EEPROM. And the program stored in the EEPROM
should be read only in the programming of the memory of the calculator as well
as reading programs in the addressable portion of the memory and checking the
contents of the addressable registers can lead to a ban indication. If there was
such a procedure, for further work to turn off the calculator and on again.
8.4.3. To read information from the EPROM

1) select the " C/3/CU” switch to " CU " (reading), switch "IO/0" to "™ I" if the
information should be read in addressable memory registers , or to the " II" if
the information must be read in the software portion (program) of the memory of



the calculator ;

2) in the " Automatic operation " start typing address to access EEPROM ;

3) , press the [At1], then press the [t |];

4) Check the information read

8.4.4. We will show the work of the calculator with EPROM in read mode on the
example of the reading program recorded in the EEPROM , as described in Section
8.3.5 ;

1) turn on the calculator ;

2) select the " C/3/CU " switch to "™ CU " switch "IO/O" to " IO " ;
3) type the address on your keyboard 1000021 ;

4) , press the [At1], then press the [t (]

5 ) Switch to the "Program" by pressing [F], [IPT'] , and check the read program
from that given in Table 17 by pressing [III'-].

8.4.5 . Read from the EEPROM program can be used for calculation. To do this, go
to " Automatic operation "™ to address zero by pressing [F], [ABT ], [B / O].
Further calculation process is reduced to typing the value of wages and pressing
[C/II]. As a result, calculations will amount to be paid

For example, type the number 400 , and then press [C/I] , the indicator will be
paid an amount equal to 352.8

Table 17

The program is calculating the value of wages net of income tax.
instruction address keystrokes operation code
00 [B1] OE

01 [x-I1] [2] 42

02 [0] 00

03 [*] 0-

04 [1] 01

05 [3] 03

06 [x] 12

07 [4] 04

08 [*] 0-

09 [8] 08

10 (-] 11

11 [-x] [2] 62

12 [<] 14

13 (-] 11

14 [C/T] 50

15 [BII] 51

16 [0] [1] 01

Note. The program is made by the formula

N1 = N-[100 « 8,2% + (N-100) <« 13%] = N-[0,13 N-4, 8]
where N - wages;

N1 - wages attributable to the payment.

9. Examples of calculations of the program

9.1. Finding Compound Interest

Need to find one of the four interdependent parameters (n, i, H, k) by using the
known three following formulas:

0 otn (x/u)

~in i+ ooy
(= [(H/HJ‘/” -1] x100,
H=x(1+i/100)"
K=H(4+if100)"




Where
n - number of time periods;

i - the rate of interest over a period of time;

H - the initial value of accumulation;

k - end value accumulation.

Distribute the original data on the memory registers:
RG2 - n;

RG3 - I;

RG4 - H;

RG5 - k.

Calculation of frequent values (1 + 1/100) will issue as a subroutine, which
we write to address 47. Program to calculate the parameter n can be written with
the address 00.

After calculating the value of the program (1 + i/100) find the natural
logarithm of this value and the result is recorded in the register memory RG6,
which is used to store intermediate results.

RG5 call from the register value of k, and the register RG4 - the value of H and
after calculating 1n (k / H) call from the register memory RG6 value of 1n (1 +
i/100) . After dividing these values we obtain the value of the parameter n.
Program to calculate the parameter i write to the addresses 13 - 29 , the
parameter N - the addresses 30 - 38, the parameter k - the addresses 39 - 46.
Instruction using the program, refer to Table 18, the program - in Table 19. We
consider this problem in a particular case.

Table 18
Manual work with the program

Onepawps - Heaxsmnesso
| xannumm
I. BRINIRT® MBKPOHANSKYAATOD
2, lepeitmere B pemsu “lporpasaposamme’] (F) [FET)
3, B3aHeCcHTS IDOTDEMMY _ O ]
4, NopofETe B PeNuM "ABPOMSTHIOCKAT &)
padora”
5. BagecETe¢ HOXOAHHe NaFiHHe B DOTHCTRY
DAMATE
128 M | N [
H — 6 peq o]
K ~ 6 res )

6. llo TpeM MApEMETpAM, SAHECOHHIM B pe-
THOTDH DEMATE B KAYOOTDS NOXOXHHX TRH-
HEY, BHYNCXNTO GerTBOpTUl HemspooTHME ;

n 80
.», R T
n €8 5] (o) cn
K (el {31 (3] (€Al
Table 19

Program



Aftpec Haxomapsaie | Hox Ampec | Hammpemuo | Koxm
KJIABRLE KJABELE

00 [ s3 ]| oo @ | e
01 [7] 47 10 13
02 [F] [ Is I =nj[z] | 42
03 e | 46 2 lenl 50
04 [n-¥ [5] 65 13 mx[5] | 65
05 OB 14 OE
06 64 15 =X [e] | &4
o7 =] 13 I6 | 13
o8 Fl [ Is I7 0E

Arpec | Haxumaosue Kon ]| |Anpec | Haxumaemie Kox

HJAERI KIABRDE

B ¥ [2] 62 ;] 43
I9 Fl DB 23 29 &l 50
20 = || a0 [an) 53
21 fF) 24 31 8 7] 47
22 (1] (1% 32 (F] B 24
23 = 11 33 [F 23
% M1 o || & OE
25 [0] 00 36 [5] 65
26 00 38 x] 12
27 [X] 12 a7 =R 4] 44

Anpec Haxemaomue | Kop | |Aapec | Hexmvaewue Kon

HIABRITA KJABMER
B 50| | 48 | oI
39 Al - 53 (o). o0
40 [ 47| | 50 (o) 00
41 Fl 4] |81 = I3
42 CE | | 52 ox
43 mxE | e | ss 1o
44 X I2 || &4 OE
45 %=1 5] 45 55 [m=x [Z] 62
46 [cnl 50 | | 56 =] 14
a7 m=xBE | 63|57 s 52
Suppose that in some industries was initially invested 270 million rubles . In

this case, 12% of planned annual profits out of which 7.5 % will be levied to
expand production.

You want to know what will be equal to the total amount of the contribution to
the industry over 6 years.

Here:
n==6;

i 7,5;
H = 270 ;
k =2

In accordance with the instructions of the program, follow the procedures
specified in claims 1 to 4 Table 18. Then, enter the known values of n, i, H,
respectively, in memory registers RG2, RG3, RG4.

To enter the address at which to start the calculation of the calculation of the
parameter k, perform the operation unconditional jump by pressing [ BI ] ,

[3 1, [9 ] and start the application on the account by pressing the [ C/I]

The result on the display read: 416.6914 mln.



9.2. Calculating the sum (S) or the product (P) is the numerical sequence
Calculations are made using the following formulas:

§=%i; BT
i=f L=t
Instruction using the program, refer to Table 20, the program is in Table 21.

Table 20

Manual work with the program

Onepaiges . Haxzmaentio
: RJIZBHIUN
I. BRADMITS MEKDOKEABLKYAATOP '
2, llepefimmre B pemun "[porpesMuposaitne” [F] [oPL
| 3. SaHocuve HpOTDEMMY ) O O
4, OuMOTETS HPOrpeMMHHE CYOTIEX [F] Bi0)
5, HaSepdTe Ha RIABEATYDS SHAMOHNE N O g
6. Bumscnure Bexuwmen S Am P =1
7. M9 BHTHCAOHEA -CYMME ¢ HOBHM SHRTE-—
HieM /7 BHIOAHETS ONSDALMEN, yHA3Z&H-
HHO B M, 5,6
Table 21
Program
Anpec | Hammaesme |Hox Axpec | HaxmmaenHo Kox
RKASBNER KXABMER
00 i} (2] | 42 09 2] 42
oI & o1 10 5] 63
02 =) 1L iI 51
03 en 3] | 43 12 o O ()4
o4 | [F] el 7 X | 62
05 3] | I3 14 cn 50
06 OE 15 51
07 n-¥ [2] |62 16 P @ 00
B | MwmX] |10/12/) | 17

9.3. The calculation of the expectation values of a set of statistical

Calculations are made using the formula

X

Ma

=1
x—n ‘:.

Lt

=1

Instruction using the program, refer to Table 22, the program - in Table 23.

Table 22



Manual work with the program

One pazpu Haximaeuiio KIaBEup
I. BmuuTe MUKPOKAILKYJATOD
2. -E:ggﬂmre B pexad “Tiporpamdposa- (F). [@PF]
3, BaHeCHT® HPOrparsy O]
4, OmucTare NpoTpaMMEMA CuSTTNK [E]
5. Hadepure wcao X; Oo;a
6. Buamcamre cpenmes wocmc X " En

7. HoBTopuTe ONepAIMH, YEA3AHHNe B
. nm, 5,6, OpH padoTe & OVEDEIHNM
WEOHOM NOGASHOBATENEHOGTH

_ 0 _
8. Konrpom X’ XL (2}
t:
9. Kokrpoms £ =¥ 3]
Table 23
Program
Anpec | Hazumaewue Kom | |Ampec] Hemumaomue |Koxm
KASBHEM xw
- 0D (] 42 10 Al oI
oI M o1 11 [+] 10
02 | Bl (3 43 12 | =0 [3] 43
03 =¥ [2] 62 13 (8] - OF
04 ey 50 u | i 2 62
05 0E i3 = 7]
06 | | 82 16 13-
07 + 10 | [n 50
v = [2] &2 B 51
o | =X [3] 63 9 | @ B 05

9.4. Calculations with pseudo-random number generator

Pseudo random number generator can be used to produce a pseudo-random number
sequences. The resulting sequence of numbers on the calculator contain non-
periodic and periodic parts. The lengths of these parts, composition and
distribution of numbers ranging from 0 to 1, the conditions of the state
register Y and memory overhead. Naturally, with the same initial conditions will
be given the same sequence of numbers.

Program [II-x], [0], [B t], [Kl, [CY]l, [x-0], [0], [C/m], [BIO] will display on
a pseudo-random sequence of numbers.

By changing the values of the zero memory register, we get a different
sequence of numbers. For example, this program is the zero-state of all
registers, that is, if it is put in the memory and running immediately after
turning the calculator will issue a fixed number sequence containing 89 numbers
in a non-periodic part and 145 numbers in the periodic part.

9.5. Calculation examples using PROM

Show the work with PROM on the examples shown in pp.9.1, 9.2 and 9.3. Terms of
the program remain the same.

Before writing to the EPROM program shown in Table 19, 21 and 23 to determine
the amount of information to be recorded, recording the program in place the
drive in accordance with Figure 7 and clear the memory storage device, if
necessary.

To record a program Table 19 to 63 addressable step or 126 cells drive to
record programs table 21, 23 - to 21 addressable step either 42 cell drive.



Table 19 program written in the EEPROM address zero (0 = 0000, N = 63), the
program Table 21 - with A0 = 0128 and N = 21, Table 23 program - with A0 = 0176
and N = 21.

The amount of memory required to record three programs is 14 rows, so cleaning
a necessary part of the memory storage can be done in two steps, such as the
address A0 = 0000 for N = 98 and A0 = 0208 for N = 07.

To do this:

1) Select the "C/3/CU" to "C";

2) Key in the address of the EEPROM access, equal to 1000098;

3) Select the "I/O" to " I ", if there is a program in the calculator and its
loss is not desirable

4), press the [A1], and then press the [t |];

5) Press [Cx] and start typing the following URL to access EEPROM, equal to
1020807, and then press the [A 1], then press the [t 1]

To record a program in the EEPROM Table 19:

1) Select the "C/3/CU" to "3";

2) Enter in the "Programming" in memory of the calculator program Table 19
with zero address

3) Select the " IO/O0 " to " I "

4) Start typing in the "Automatic operation" address of record of the program
in the EEPROM, equal to 1000063;

5), press the [A1], and then press the [t |]

To record a program in the EEPROM Table 21:

1) Enter in the "Programming" in memory of the calculator program table 21
with zero address

2) Start typing in the "Automatic operation" address entries of the program
EEPROM, equal to 1012821;

3), press the [A1], and then press the [t |].

To record a program in the EEPROM Table 23:

1) Enter in the "Programming" in memory of the calculator program Table 23
with zero address

2) Start typing in the "Automatic operation" address of record of the program
in the EEPROM, equal to 1,017,621;

3), press the [1], and then press the [t |].

If you need to perform the calculations for one of the programs stored in the
EEPROM, then read the program from the EEPROM in the memory of the calculator at
the address at which to write, and follow the steps provided instruction to the
program (see Table 18, 20, 22).

We will show the work to programs stored in the EEPROM on the example of the
calculation of compound interest.

To read the program from the EEPROM in the memory of the calculator:

1) Select the "C/3/CU" switch to " Cu "

2) Type in "Automatic operation”" address to access EEPROM on which to write
the program in Table 19 PROM equal to 1000063 (if need be, clean the register
X);

3), press the [A1], and then press the [t |]. To perform a calculation on a
program called the following operations provided by Table 18:

1), store the original data in the memory registers:

n - the register RG2 ([x-II], [2]);

i - in the register RG3 ([x-II], [3]):;

H - to register RG4 ([x-I1], [4]);

k - the register RG5 ([x-II], [5]);

2) In the three parameters listed in the memory registers as input, compute
the fourth unknown:

n ([B/0], [C/mO]);

i (reer, [11, (31, [c/oly;
H ([GCl, [31, [0], [cC/O]);
k ([GC], [31, [91, [c/m]).



10.TRANSPORTATION AND STORAGE

10.1.When transporting the calculator must be protected from the weather and
mechanical damage.

10.2.To send a calculator repair must be packed and placed in a shipping
container. The latter should exclude the possibility of moving it a calculator,
to protect it from damage, dust, moisture and climatic influences.

10.3. The calculator must be stored in dry, heated room air in the absence of
acid, alkali and other corrosive impurities at a temperature of from 5 to 35 ° C
and at a relative humidity not exceeding 85%

11. WARRANTY

11.1. The calculator "Elektronika MK-52" corresponds to the approved sample.

11.2. The manufacturer guarantees that the requirements of the calculator
MO.080.334 THAT subject to the owner of the operating rules set forth in the
instruction manual.

11.3. The warranty period of the calculator "Elektronika MK-52" 24 months from
the date of sale through retail distribution network.

11.4. In the absence of the date of sale and shop stamp on the warranty nor
coupon warranty period is calculated from the date of issue of the calculator
manufacturer.

11.5. During the warranty period the owner has the right in case of failure of
the calculator for a free repair on presentation of guarantee. Thus for the
first or second tear repairs cut coupons corresponding to the work performed.
Subsequent within the warranty period, repairs are carried out free of charge as
an act for the payment of maintenance by the manufacturer.

11.6. Repair of calculators perform maintenance enterprises for which
information is available in the appendix of the manual on the calculator and
stores selling calculators.

11.7. Without presentation of warranty and ticket stubs and (or) for breach of
security seals on the calculator claims to the quality of work will not be
accepted and warranty repairs are not made.

11.8. During the warranty period stated on the calculators, repairs are at the
owner's expense, if he takes advantage of it in accordance with this instruction
manual, or does not comply with the recommendations of the repair facility to
ensure the normal operation of the calculator.

11.9. Exchange defective calculators through a trading network on presentation
of certificates, repaired and warranty card in accordance with the applicable
rules of the exchange of manufactured goods purchased in retail outlets in state
and cooperative trade.

11.10. The warranty period for the calculator does not apply to sources of

supply.
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