








SHIFT RIGHT WITH LINK

7 •• I • I •• 0

00011101

ROTATE RIGHT

7. , I , , I ,0

00011110

ROTATE RIGHT WITH LINK

7. , , I I , ,0

o 0 0 1- 1 i 1 1

SRL(1D)

RR(1E)

RRL(1 F)

(ACi)~(ACi _ 1)' (CY/L)~(AC7)
The contents of the Accumulator are shifted right one
bit. The initial content of bit 0 is lost. The link (CV/l)
Flag from the Status Register is shifted into bit 7. The
link Flag is not altered.

(ACi)~(ACi _ 1)' (ACO)-'(AC7)

The contents of the Accumulator (AC) are rotated
right one bit. The initial content of bit 0 is shifted
into bit 7.

(ACi)-"(ACi -1)' (ACO)-'(CY/L)-'(AC7)

The contents of the Accumulator (AC) are rotated
right one bit. The initial content of bit 0 is sh ifted
into the link Flag (CV/l) of the Status Register, and
the initial content of the link Flag is shifted into bit
7 of AC.

SRL

RR

RRL

5

5

5

Il__.'JI~111
HALT HALT(OO)

7. I , I I I .0

o 0 000 0 0 0

Pulse H-flag at I/O status time. However, in a par
ticular application system, this instruction may be
used for functions other than HALT. For detailed
information on the hardware operation of the halt
instruction, see the SC/MP Users Manual.

HALT 8

CLEAR CARRY LINK

7, I I I , , ,0

o 0 000 0 1 0

SET CARRY LI~K

7 1 I I I , I ,0

00000011

-

CCL(02)

SCL(03)

(CY/L).... O
The CarryILink Flag in the Status Register (SR) is
cleared. The remaining bits in SR are not affected.

(CY/l)....1
The Carry/link Flag in the Status Register (SR) is
set. The remaining bits in SR are not affected.

CCL

SCl

5

5



Table A-3. SCMP Instruction Summary (Continued)

Instruction/Mnemonic Operation/Description Assembler Format
Execution Time

(Microcycles)

ENABLE INTERRUPTI IEN(OS) (lE).-' lEN 6
The Interrupt Enable (IE) Flag in the Status Register
(SR) is set; the remaining bits in SR are not affected.

71 1 1 1 1 1 ,0 The processor interrupt system is enabled. Interrupts

o 0 0 0 0 , 0 , will be processed as received after the next instruction
is .fetched and executed..

DISABLE INTERRUPTS DINT(04) (lE)..-O' DINT 6
The Interrupt Enable (I E) Flag in the Status Register
(SR) is cleared; the other bits in SR are not affected.

7 I I I I I I 10 The processor interrupt system is disabled. Interrupts

0 0 0 0 0 , 0 0 which occur while the system is disabled will not be
processed.

COpy STATUS TO AC CSA(06) (AC).-(SR) CSA 5
The contents of the Accumulator (AC) are replaced
by the contents of the Status Register (SR). The

71 I I 1 I I ,0 initial contents of AC are lost; the contents of SR

000 0 0 , , 0 are not altered.

COpy AC TO STATUS CAS(07) (SR).-(AC) CAS 6
The contents of the Accumulator (AC) replace the
contents of the Status Register (SR). SR bits 4 and

71 1 I I I I 10 5 are external sense bits and are not affected by th is

000 o 0 , , , instruction. The initial contents of SR (except ,for bits
4 and 5) are lost; the contents of AC are not altered.
If IE is changed from 0 to 1 by this instruction, the
interrupt system will be enabled after the next instruc-
tion is fetched and executed.

NO OPERATION NOP(08) (PC) ... (PC) + , NOP 5 (min)

The Program Counter (PC) is incremented by 1. The 10 (max)

NOP instruction takes the minimum 5-microcycle ex-

7 I 1 I , I I ,0 ecution time. Undefined opcodes encountered are con-

0 o 0 0 , o 0 0 sidered to be one-byte or two-byte NOPs and may take
5 to 10 microcycles to execute, depending on the code.



DELAY DLY(8F) DELAY = 13 + 2 (AC) + 2 disp + 29 disp DLY 13 (min)

~ BYTE 1 - - BYTE 2 - This instruction delays processing a variable length of 131593 (max)
- - - - time. The contents of the Accumulator (AC) and the

71 1 • I • • 10 7.
•
, 1 1 1 ,0 Displacement (disp) are considered unsigned binary

1 o 0 o 1 1 1 1 disp numbers (maximum value of each is 255). The num-
ber computed from the given equation is the execution
time in microcycles. The following table gives some
typical execution times. Range of delay is from 13 to
131593 microcycles.

AC

0 25 50 75 100 125 150 175 200 225

0 13 63 113 163 213 263 313 363 413 463

1 527 577 627 677 727 777 827 877 927 977

2 1041 1091 1141 1191 1241 1291 1341 1391 1441 1491

3 1555 1605 1655 1705 1755 1805 1855 1905 1955 2005

4 2069 2119 2169 2219 2269 2319 2369 2419 2469 2519
Co

5 2583 2633 2683 2733 2783 2833 2883 2933 2983 3033en
:s

6 3097 3147 3197 3247 3297 3347 3397 3447 3497 3547

7 3611 3661 3711 3761 3811 3861 3911 3961 4011 4061

8 4125 4175 4225 4275 4325 4375 4425 4475 4525 4575

9 4639 4689 4739 4789 4839 4889 4939 4989 5039 5089

10 5153 5203 5253 5303 5353 5403 5453 5503 5553 5603

To determine AC and disp for a specific number of microcycles (m) use the following
equations:

disp =truncate «m-13)/514)
AC =«m-13)-514(disp))/2

Using these equations, the delay time will be either exact or one microcycle less than
the required number of microcycles.
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Appendix B

SC/MP INTERFACE WITH KEYBOARD AND DISPLAY

B.1 INTRODUCTION

Figure B-1 schematically shows how SC/MP can be used to
interface with a keyboard and a display. The interface logic
uses standard components and is capable of full numeric
and partial alphabetic display.

B.2 DESCRIPTION

The keyboard is a matrix of single-contact (N.O.) push
button switches arranged in a 6-by-8 array. The input
matrix could be a typewriter keyboard, a calculator key
board, or even a musical-instrument keyboard. Although
the example shown uses a 48-key array, the same interface
concepts may be used for switching arrays of other sizes.

Information is read from the keyboard by software scan
ning. A row is driven with an open-collector inverter from
the address bus. When a switch closure is made, the bit 'in
the corresponding column is pulled down to a logic '0'.
This signal is inverted by the DM8834 and is read onto the
data bus when the interface is selected and the read strobe
(RDS*) is low. Accordingly, a logic '1' appears in the bit
positions corresponding to closed switches.

The keys can be read simultaneously to determine if any
switches are closed. Reading of the matrix is accomplished
by setting the 6 lower bits of the address high and perform-

B-1

ing a load from the keyboard-display interface. If there
are no switch closures, the contents of the accumulator is
zero. If a key is pressed (switch closed), the software per
forms a keyboard scan to de~ermine the key that is de
pressed. In the software example that follows, the switch
is binary represented in memory location SWITCH.

As shown in figure B-1, the display is a standard calculator
type display (NSAI198). The display is driven directly by
the DM74175 latches. Decimal point and segment data are
sent out over the data bus. Because segment decoders are
not used, a lookup table to decode the decimal-point and
segment data must be provided by user software. These
data are latched when the keyboard interface is selected
and the write strobe (WDS*) is low; at the same time, the
display digit is selected by ABOO through AB07. While
writing into the display, no more than one address bit
should be high. (Note: to avoid digit flicker, the display
must be continuously refreshed.) Larger displays may be
used if additional segment and digit drivers are used.

To select the keyboard-display interface, an address de
coder or one of the most significant address bits can be
used. The CONT, NHOLD, and NRST signals are ORed
together; so if the processor is halted or cleared, the display
is blanked. Refer to the following flowcharts and sample
program for one possible software implementation of this
system.



SET SWITCH
VALUE = 0

STORE IN
NEXT LED
DIGIT

SET POINTER
TO NUMBER
OF DIGITS

READ
NEXT DIGIT
FROM MEMORY

YES

NO

READ IN
NEXT ROW

SHIFT ROW
RIGHT

INCREMENT
SWITCH
VALUE

ADD 8 TO
SWITCH
VALUE

WAIT #"V 5 MS
AND INITIALIZE
SWITCH VALUE

VALID RELEASE
RESET MODE

YES

READ IN
ALL KEYS

WAIT 5 MS AND
READ ALL KEYS

SET MODE

IIII!
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THE DISPLAY ROUTINE STORES THE NEXT
DECODED DIGIT INTO THE APPROPRIATE
SEVEN SEGMENT DISPLAY.
THE DIGITS HAVE BEEN DECODED BY THE USER'S
PROGRAH AND ARE STORED IN MEMORY LOCATIONS

r'. POINTED TO BY P2 AND THE CORRESPONDING
OFFSET "DIGSEL".

ISPLA: LDI FPLOC FPLOC IS LOCATION OF PANEL
XPAH P3 P3 POINTS TO PANEL
LDI 0
XPAL P3 CLEAR P3L
OLD DIGSEL(P2) DIGSEL IS APPROPRIATE OFFSET
JNZ NEXT
LDI 01 SET UP DIGDRV
ST DIGDRV(P2)
LDI 8 RESET DIGSEL TO NO. OF 01 GITS
ST DIGSEL(P2)

NEXT: XAE DIGSEL TO E
LD -128(P2) READ DECODED DIGIT INTO AC
XAE SAVE DIGIT IN E
LD DIGDRV(P2) DIGDRV TO AC
RR ROTATE INTO NEXT LOCATION
ST DIGDRV(P2) SAVE NEW VALUE
XAE DIGDRV TO E
ST -128(P3) STORE AC INTO NEXT DIGIT

""r THE KEYBOARD SCAN ROUTINE SCANS
48 KEYS AS A 8 X 6 MATRIX~

THE RESULT IS A BINARY NUMBER
STORED IN MEMORY LOCATION "SWITCH"

CCL CLEAR CARRY
LDI 0
ST SWITCH(P2) CLEAR SWITCH WORD
LD 03F(P3) READ ALL KEYS
JZ NONE IF = 0, NO KEYS ARE PRESSED
LD KEYHD(P2) READ IN KEY HODE
JNZ DISPLA IF NOT 0, WAITING FOR RELEASE
DLY 5 DEBOUNCE ABOUT 5 MS
LDI 020 INITIALIZE ROW DRIVER

LOOP: XAE ROW DRIVER TO E
LD -128(P3) READ ROW INTO AC
JNZ SHIFT IF NOT ZERO, VALID KEY FOUND
LD SWITCH(P2)
ADI 8 INCREMENT SWITCH BY 8

(' ST SWITCH( P2)
XAE ROW DRIVER TO AC
RR ROTATE FOR NEXT DIGIT
JZ DISPLA
JMP LOOP

SHIFT : SR
JZ DONE IF = 0, SWITCH IS DECODED
XAE SAVE IN E
ILD SWITCH(P2) INCREMENT SWITCH VALUE
XAE RECALL WORD FOR NEXT SHIFT
JMP SHIFT REPEAT PROCESS UNTIL = 0

NONE: LD KEYMD(P2) READ IN KEY MODE
JZ DISPLA IF 0, NOT WAITING RELEASE
DLY 5 DEBOUNCE RELEASE 5 MS
LD 03F(P3) READ ALL KEYS
JNZ DISPLA IF 0, KEY RELEASE IS VALID
ST KEYHD(P2) SET KEY MQDE = 0 ON RELEASE
JMP DISPLA GO TO DISPLAY ROUTINE

DONE: LDI 1 SET KEY MODE = 1 FOR RELEASE
ST KEYMD(P2) SCAN ON NEXT PASS

.PAGE

THIS IS THE LOOKUP TABLE USED TO GENERATE
DISPLAY CODES FOR THE MULTIPLEXED SEVEN
SEGMENT DISPLAYS

,
DECODE: .BYTE 03F "0"

.BYTE 006 "1"

.BYTE . 05B "2"

.BYTE 04F "3"

.BYTE 066 "4"

.BYTE 060 "5"

.BYTE 070 "6"

.BYTE 007 "7"

.BYTE OlF "B"

.BYTE 06F "9"

.BYTE 077 "A"
•BYTE 07C "B"
.BYTE 039 "c"
.BYTE 05E "0"

r •BYTE 079 "E"
.BYTE, 071 "F"
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