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General Descnptlon
The LCE599 is an evaluation chip for CMOS single-chip 4-bit mlcrocomputer LCB500 series. [SANYO Original) |
The LC6599 is a CPU that contains all the functions (ROM: Connected externally) of the LCB500 series plus the
functions, such as break, step functions and built-in RAM capacity control function, required for an evaluation chip.
it is used for program debug, hardware simulation when performing the application development of the LC6500 :
saries microcomputers.

Features of LC6599 ‘

{1} Capable of performing hardware simulation for all Type Nas, of the LC6500 series.
{2} Provides the instruction set covering all instructions used by the LCG6500 series,
{3) Program memory of 4098 x B bits max. is connectable externally.
{4) Built-in data RAM capacity can be set as required for the Type No. to be evaluated.
{5} Abundant evaluation functions

¢ Break function to stop execution of program

e Single-step program execution function

s Capable of outputting the contents of internal registers |AC, PC, DP) to pins
{6) Has built-in clock generator (C, R or ceramic resonator: Connected externally)
{7) +5 V single power supply
{8) B0-pin flat QIP

Note: The LC6599 is designed for application development tool of the LC6500 series microedmputers. It should
be noted that it is not suited for use under high-temperature, high-humidity conditions.

LCB500 series and LCEE99 | S A

{ Type No. - ROM RAM Package E Remarks
| - DIP-42
| LCB502C 2048 bytes 128 x 4 bits DIP-42S
| | Q-4
| DIP-42 o
J LC6505C 1024 bytes 64 x 4 bits DIP-425 :
QiIP-64 |
LCE6599 External 4096 Buult.-m 192x 4 QiP-80 Evaluation chip
bytes max. bits max.
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LC6599

Bullt—m RAM capaclty control function
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"RAM capacity and locations of fiags, working registers by Type Nos.

How to set built-in RAM capamty

RAM Control Pins .
RAM Select T RAM capacity
RAMC1 RAMCO
Select 1 1 n 32 % 4 bits
Select 2 - 1 1] 64 x 4 bits
Select 3 0 | 1 128x 4 b!ts ‘Note) 0: “L¥ iavel inp"utm
SeIEct 4 0 i 0 192 x 4 bits 1: *H* [eval input .
' Pin assignment and functions
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.Pin Description : .

Pin name Input/output Functions

IMp - 7 tnput Instruction outputted from external program memory is inputted.

PME) - 11 Qutput PC contents are outputted during program execution. I_rl_ break mode, PC
contents and AC, DP contents are outputted at AC/PC="L" and “H"
respectively,

AC/PC Input Qutput contents at PMg — {1 are changed-over in break moda.

BREAK Input Program is executed at "“L"" level, Break mode occurs at “H" level,

STEP Input Each time "H"" level is applied in break mode, program is executed by one step.

RAMCO Input N

RAMCT Input Built-in RAM capacity/organization are controlled,

INT Input Interrupt request input

HOLD tnput Hold mode request input

RES Input Reset input

PAD —3 Input Input ports Ap — 3. Halt mode release input

PBg — 3 tnput Input ports Bg — 3

FCo—3 | Input/foutput Input/output common ports Cg — 3

PDp —3 Input/output Input/output common ports Dg — 3

PEg -3 Output Qutput ports Eg — 3

PFO -3 Output Output ports FQ — 3

PGpg -3 Output Output ports Gg — 3

PHp -3 Cutput Output ports Hp — 3

Plg — 1 Output Output ports g — 1

0SC1 Input External clock is inputted to this pin. | Pins for externally connecting ceramic

resonator, CR for internal clock genera-

Qsc2 Qutput tion

TEST Input LC6599 test pin. Normally, connected to Vgg (0 V)

VoD Input - 45V | Power supply pin

Vss —_ ov

: No. 1095-8/11



LC6599

1.C6599 system black diagram

AC/WT

Mo~

192 x 4 bits L
Pao~a [ ) "R RAM IR _:::) I. DEC
PRo~3[ > P%RT :L C-_‘ Brea1—< :
step - v
STACK1 BREAK
PCo~3 PORT k::) STACK 2 STEP .
5 STACK 3
[ g STACK4
PD0~3 F%RT ]
_ L
| “System bus |
PEo~3 ﬂﬂ I | ;E l 1T U U
pro-a{_— PIT K::) £ Ac er [zr ™ e
T[T
. .. F
”0 bus INT
]
g 4 -
0 052
o HOD
-0 RES
~——0 TEST
PGo-3 PHo-3 Plo~ ~—0 Vpp
IR: Instruction register T™: Timer vss
| - DEC: [Instruction decoder CTL: Control register
PC: Program counter {NT: Interrupt control
MPX: PM output multiplexer QSsC: Oscillator
DP: Data pointer STS: Status register
AC: Accumulator E: E register
ALU:

Arithmetic and logic unit

The LC6599 is designed for application development tool of the LCB500 series microcomputers. It should be

noted that it is not suited for use under high-temperature, high-humidity conditions.
The specifications are subject to change without notice.

Absolute Maximum Ratings/Tq = 25°C, Vgg =0 V

Supply voltage A5 ]}
Input voltage VIN
Qutput voltage Your
Peak output current Ig (1}

1o (2)

lp (3)

1o {4}
Power dissipation P4 max
Operating temperature Topg
Storage temperature Tstg
Notel:

Ta<50°C

min  typ max unit Remarks
-0.3 +7 Vv
—0.3 ‘Vpp+0.3  V Note 1
-0.3 Vpp+0.3 V
—2.0 +2.0 mA  Each pin of C-l
L ports
—26 +26 mA  Allpinsof C-l ports
-0.2 40.2 mA  Each pin of
PMg ~ 11
2.4 +2.4 mA Al pins of
PMO ~ 11
350 mW
o +60 °C
—55 +125 °C

under the recommended conditions at the recommended circuit in Fig. 3.

For OSC1T pin, up to oscillation amplitude is allowable which appears when causing internal oscillation

| | e e e
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supply voltage

Power-down supply voltage
“H* level input voltage

"1.* level input voltage

Operating clock frequency

f‘H" level clock pulse width
#L_" tevel clock h‘l.il'sé‘w_idth h

Clock input rise time

Clock input fall time
External capacitor value for

CR oscillation

External resistance value for

" CR oscillation

External capacitance value
for ceramic oscillation

External resistance value
for ceramic oscillation

Power-down HOLD
satup time

Power-down HOLD
hold time

Vpp (1)

Vpp (2}
ViH (1}

ViH (2)

ViL (1)

VIL (2)

VL (3)
VL (4)
fextosc

tweH
t_w¢L
toscR
foscF
Cext
Raxt
C1
c2
Ri

R2
tHOLDS

tHOLDH

Recommended Operating Conditions/Ty = 26°C, Vgg =0 V
Recommended operating

HOLD = Vi (3)

Vpp=5Vi10% 0.7VpDp

VDD=5V+10% 0.75Vpp

VDD =bV+t0 %

Vpp=b V0%

Vpp=2~55V
Vpp =5 V+10 %

min  typ max
45 b0 b5

2.0 5.5
VDD

VDD
Vss 0.3 VDD

Vss 0.26 Vpp

Vss '0.3Vpp-0.3
Vss  03Vpp

For external clock 20 420
Vpp=5bVii0%
do. ' 05
do. 06
do._ ‘ 0.2
do. 0.2
. © 33k5%
100+1 %
CSB400P 33+10%
KBR400B 33+10%
C5B400P 3310 %
KBR400B . 33:10%
470045 %
3.9+5%
2 ;
5

<<

z

us
pF

k2

ms

Remarks

At HOLD mode
Input pins other
than INT, RES,
HOLD, gscC1
(Note 2)

INT, RES, HOLD,
0SC1 pins .
Input pins other
than INT, RES, ,
HOLD, osc1 r
INT, RES, 0SC1
pins

HOLD pin

TEST pin

Input at OSC1 pin
Refer to Fig. 1

do.

"do.

Bs
s
Hs

do.

do.
Refer 1o Fig. 2 ~

Refer to Fig. 3.

Refer to Fig. 6.

Mate 2: TEST pin is for LS] test only. It is not included in “input pin"’ unless otherwise specified.

0scy 0sc2

Rext

;Lcw

qu_ 2 Recommended oscillator circuit for CR oscillation

05C1 05C2
& -3

R2
A1

Abd
wy

j:m -czI ‘

CF : Ceramic resonator

o | " CSB400P {Murata}
cl:!' -1 KBR400OB (Kyocera)

Fig; 3 Recommended oscillator circuit for ceramic oscillation 3
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LC6599

Electrical Characteristics/Ty = 25°C, Vpp = & Viﬂ) %, Vss =0V

"H" devel input current hH

“L" level input current i

“H" level output voltage VoH (1)
VoH {2)
VOH (3}

“1.” lavel output voltage VoL (1)

. R VoL (2)

Output off leak current IoFE (1)
10FF (2)

Clock oscillation frequency fxgse

for ceramic oscillation
Clock oscillation frequency fcﬁosc
for CR oscillation

Current dissipation lpp (1)
ipp (2)
lpp (3)
Ipp (4)
Iop (5)

Input capacitance CIN

Qutput capacitance Cour

Input/output capacitance  C|Q

" Powar-down mode

th 6 i’;\.—v;;aawn mode iirﬁihg

min
VIN = VDD
VIN = Vss -
loH =—1mA Vpp—2

I0H = =100 pA Vpp—0.5

loH=-100pA Vpp-2
loL=1mA

oL = 100 pA

VouTt = VDD

VOoUT = Vss -1
Recommended 384

conditions for ceramic
oscillation

Coxt =33 pF+t5 %
Rext = 100 k1 %
Cext =33 pF

Hext =100 kQ2
Output pin open
Input pin

VIN = VDD
Recommended
condition for ceramic
oscillation

Qutput pin open
Input pin

VIN = VDD
Vpp=5V10%
Test circuit in Fig. 4
Vpp =56 Vti0%
Test circuit in Fig. b
Vpp=2V

Test cfrcuit in Fig. 5

230

f=200kHz

f =200 kHz
Qutput high impedance

f=200kHz
Qutput high impedance |

400

300

0.4

0.5

05
0.b

0.1

10

10

typ

max

1

0.4

47

390

1.0

1.0

10

10

unit

HA

BA
v

DA
kHz

kHz

mA

mA

MA
MA

HA
pF
pF

pF

Remarks

All input pins
All input pins
Qutput pins other
than 0SC2, PMg to
PM11

Cutput pins other
than O5C2, PMg to
PM11

PMg to PM11 pi.ns
Output pins other
than OSC2, PMg to
PM11

PMQ to PM11 pins
Cutput pins other
than OSC2, PMg to
PM11

Output pins other
than 05C2, PMp to
PM13

Oscillator in Fig. 3

Oscillator in Fig. 2

At CR oscillation

At ceramic oscilla-
tion

At halt mode
Refer to Fig. 4.
At hold mode
Refer to Fig. 5.
Hold mode
Power-down
Refer to Fig. 5.
Other than IMp
to IM7, PMp to
PM11 pins
Other than IMgto
IM7, PMg to
PM141 pins

}eacﬁ input pin

" iNo. 10086/11 |




LC6599
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L
- S 7
I Rolp  DMa—
o —
o —
PMe—
PM? b—
PMe|—
P l—
Por— J
P”“s_..-.
Mg |
M3 |——
M2 [
’ fr—
=
°—I
IMa [—
M7
STEP |
AC/FC 1
—
e}mca—'
EST |—
V.

Voo

input/output common ports C, D 3 Output inhibit
HALT instruction is executed and HALT mode is entered.

Flg 4 Ipp (3] test circuit FE.E lbbw 64), iDb {5) test circuit

Apphcatmn Development Too!s
» SDS-410 System

This consists of a CPU with two floppy disk units provided, a GRT, and a printer, and makes it possible to speedily
and efficiently prepare the application development program of a microcomputer in assembly language.

EVA410

This is an evaluation kit having the EPROM writer function and parallel/serial data communication function that
transfers data to and from external equipment {SDS-410, etc.}, and makes it possible to correct and debug the
application development program on machine language level.

By replacing the target board, the EVA-410 can be also used for the application development of the N channel
microcomputer LMG400 series.

EVA-402

This consists of an EPROM and the LC6599 mounted on a board, and is used for checking the operation of a set
or making a set by way of trial when the application development program is finished.

LCG5PG29

This is a simulation chip having a 24-pin socket for EPROM on the package surface. The package is DIP-42 which

‘is pin compatible with the LC6502C/LC6505C. By mounting this chip on the user's application equipment,

mounting evaluation can be performed easily. {Under development)}

i
|
i
H
1
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Information furnished by SANYO is believed to be accurate and reliable.
assumed by SANYO for its use; nor for any infringements of patents or other rights of third parties which
may result from itstuse, snd no license is granted by implication or otherwise under any patent or patent

rights of SANYO.

However, no responsibility is

" No. 10058/i1




LC6599

APPENDI)( I LCGEOO SERIES INSTRUCTION SET (BY FUNCTIONS)

Notationy .
AC 1 Accumulator M(DP} : Memory addressed by DP { 1L ]:Contents
AGt tAccumuylatorbit t PIDP{)  :Input/output port addressed by OPp +  tTranster and direction
CF : Cerry flag pC ¢ Program counter + : Addition
cTL : Controf reglster STACK  : Stack register ~  15ubtraction
s14 : Data polnter ™ : Timer A :AND
E + E register TMF : Timer linternal) interrupt request flag ¥ :Exclusive OR
EXTF s Extornal interrupt request flag At, Ha, Ls :Working reglster
Fn tFlagbitn ZF 1 Zero flxg
M :Memory
. E Instruction code L
Status fla
] Mnemonic E g Functlon Description ; 9 Remarks
] D7DsDsDa 03020y Dy | @ affected '
2 [cLa Clear AC 1100|0000 1|t]|AC <0 Tha AC contents are ¢leared. ZF *{
% (cLe Clear CF 1110000t |1}1]|cFeo The CF contants are cleared, cF
STC Set CF T 11 1]o0o o1 ) [1]CF+1 The CF is wst. CF
g {CMA Complement AC Tt o1 ot 1 Y [AC—([AT) The AC contants sre complemented, ZF
3 (INC tncramant AC CO0O0 |1 1 10|11 ]AC—[AC)+1 Tha AC contents are incrementad +1, 2F CF
5 | DEC Decrement AC QOO0 O0OL1T 1 L 1 1|1 ]|AC—{AC)—1 The AC contents sradecrementsd —1. ZF CF
Rotate AC fell ACo+({CF).ACa+1* | Tha AC contents are shifted feft through
A
£ [RAL through CF 0000100011 | CFeracal the CF. oo
TAE Transler AC to E oCO00O0CG{OOTt 1 |1]1]E~{AC) The AC contants are transfarred to the E,
< {xAE Exchange AC wnh E [0 0 0 0 |1 1 0 1 |1 |1 [1ACistE) T faccontents and the E conentd are
g |INm Incrament M 00T O[1 1 V0|11 [MDP)=(MDPI])+1 |The MDP) contents are incremented +1. | ZF  CF
1}
3 DEM Decremem M CoO1O0fT ¢ & t |11 {MDP)+[MODPI]~1 {The M{DP) contents are decremented —1, | ZF  CF
E Ingle bit of the M{DP ifled wit
g 2{smBbn |Set M date tn 0000108801 |1 |MOP B,Bg—1 ':’""r' of the MIDP} specified with
% 1B s set.
E c . A single bit of the M{DP} specifled with
EE RMBbit |Reser M desta bit {0 0 1 0|1 0 ByBg|1 |1 |M{DP.B1Bg) =0 8,Bg it reset. ZF
i ’ Blnua sddition of the AC contants and
AD Add M to AC 011 0(000 0|1}t [AC—{ACH[MDPI] |the MIDP} contents Is performed 2F CF
St
- nary tion of t A contents
ADC Add M o ACwithCF lo 0 1 0 lo 0 0 o |1 |1 [ACIACHHIMIOPI] | g e MIDP) comants is performed and | zF  CF
; +{CF}) the result Is stored in the
Decrmal adjust AC tent
DAA 'n addition t 110011 0|1 ]|ACHACI+B 6 1 added to the AC cantents, 2F
DAS Decimal adjust AC 1, |\ y a1y g% 0 l1[1]ac —(AC)+10 10 Is sdded to the AC contents. ZF
in subtraction
The AC contents and the MIDP] contenty
E EXL Exclusive or M 1o ACIT 1 1 1|0 1 0 1 [1[1 [AC—{AC) ¥ [MIDP)] ?rug:tf!qucslvuoﬂedar\t‘l the result is stered | ZF
n t
g The AC contents and the MIDFJ contents
] AND And M lo AC 11 10|01 1 1 |1]1 AC—([ACI A[M(DF}) lraANDednndlhereml(hnored Inthe | 2F
& - The- AC contents and the M{DF) contents
§ OR Or M to AC 111 0o 1001 1] AaC—aCiv (MOP) T{%onndandtharmlthnoredinthe ZF
Thul AC contents and the M{DP} contants
£ JcM Compara AC with M{1 1+t 1 [1 0 1 1 11 |1 [{MIDRI 4 qacy 41 | o e e o e e o ZF oo ZF CF
] sat/reset.
8 Comparison result | CF ZF
E MOPI)>>(AC) | © 0
° [MIDP} ) = (ACI | 1 1
'%? {MIDP} ) < (AC) 1 0
E
€ The AC tontents sng the immedlate
g | data | Compare AC with 10 0 o AR Talalilo HACHT | g0 Yolatylo are compared and the 2F | 2F  CF
mmediate 3tatlo and CF are set/resst.
Comparison result CF ZF
|3]2h|o>(AC) [1] 4]
13laly lg =tACH| 1 1
130z 13 1p< ACI]| 1 0
Immediate
Compare DPL with (O 0 1 0 (1 1 00|22 ((DP)MIatalig The DPy_contents and the %
CLI data immediate data 0101 [lalalalg data Igtal1g are compared.
The Immediate data lq1514 14 is loaded In
Load AC with 3'2'1'0
Lhdata [ o0 e data 100 figlalrig|t |1 |ac—Iatz151p the AC. ZF x1
5 Sigre AC to M ooooaloo 1 ol |MiDPH—(AC) The AC conterts are stored in the M{DP).
L Load AC from M 00100001 [1]|)[AC—(MODP]} Tha M{DP} contents are loaded Fn the AC.| ZF
M
. | XM data | Exchangs AC with M.[1 0 1 0 [0 MsMiMoj1 |2 {ACHS (MiDP)) T R e orad el (hen the The 25 b st
s 1hen modily DPn DPy —{DPy) ¥ PPy contents sre modi ied with th ZF renit of 07y
H with 1mmediate data OMM Mg contents of (DP) ¥OMoM/ M. ¥ OMIM Mg
g Tie 2F 2 mifresn
8 {x Exchaage AC with M [1 0 1 0 [0 0 0 0 |1 |2 |[{ACI S (MiDP)) The AG contents and the MiDP} contants wcenting v the
= are exchanged, ZF DPy ot
-4 the 1w of instruc:
£ e FOPT T 2F et
- b val/ren
g X1 Exchange AC with M.JT 1 1.1 11 1 1.0 11 {2 JIAC} = [vioey] I::l:r:g l:?:!::é:mfﬂged‘a:vd then ths ZF wocarding ta the
then incresment DPL DPL ~—DP L) 41 DP(_ contents are incremanted +1, resuk of [DFy 411
e fM{DP The ZF la set/rmt
%D Exchange AC with M.|1 1 t 1 41 1 ¢ 1 |1 |2 ]1ac)= (MiOPY) T A o A e thn the | 2F scuing o the
then decremen! DPy DP L —(DPL) =1 DPy contents are decrementad —1. rewk of (D7 1),
ROM addressed by the
RTBL Read table data lrom{0 1 1 Q40 0 1 1 (1 2 |AC.E~ROM T'(‘:Bfggngwogrde(raa bits are replzced
program ROM ' {PCh.E. AC) v::th'qtgesdugd AC contents are loaded In
the AC a

—
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Instruction cods

1
S
b5 g2 Status fla
E Mnemenic (g Function Description *| Remarks
c D7 D5 05 Da [D3 D204 00 |2 | & N affacted
_g L1Z data|Load DPu wnh Zeraand|1 © 0 O [lalz Vi te |1 |1 {DPu 0 The DPyy and DP(_ are loaded with D and
[ DPL with smmediate DPL—lalzl1 10 the immediate data I3I_2I1I0 respectively.
E data iespectively
e |LH data [ Load OPu with 0100 |lalzbite |1 |V IDPus—I1z2121110 Tha DPyy is loaded with the immediate
H ’
-1_5_5, immediale data data 13514l
Rl Increment  DPy, 111001 110 [t ]|DP+1DP+I The DP|_contents are Incremented +1. ZF
E DED Decrement DPL 1T 100 Y 1 1 1 1|1 ]|DPL+~(DP)—~1 The DP) conterts are dacremented —1. | 2F
«E TAL Transfer AC lo DPL {1 1 1 O 1 1 11 |DPL—(AC) The AC contants ara trensterred to the O, |
2 | 1A Transfer DPeto AC 11101001 |t |1 [|AC—({DPL) The DP) contents ars transferred to the A{ 2¢
g XAH Exchange ACwithDPw ([0 0 1 0 O 0 1 1 1 |1 |(AC) S (DPH) IgghA!C?al:ltentlandtheDPH contents sre| )
| %At Exchange AC with 1t 10, Th.rkfc cﬂ"lliﬂﬂ‘t!;ﬂd the g;‘)n!eg;s of
2 XAQ warking ragister Al t 110000 0 (1|1 |{AC) S{AD) wortking register At are exchanged.
5| xal 111 0foie 0|1 liAc S(An ‘:"‘r;?‘ﬂ"'e"t“t""“‘u-'“l-ﬂz-ﬁa
g | xa2 111 0f10ioo0 |11 frac saz) cording 1o t4tp.
& | xa3 b ogrtio o |1 frac a3
g XHa Exchange DPu wih a Thﬂk?P Wi’";“"a and m’:"“‘:&“’ of
] iz working or Ha .are exchanged.
E‘.g XHQ waorking regsster Ha 1111 1:0:0 O fF |1 [(OPH :_E|H0) Ha ls sssigred sither of HO or H1
gg 11 11150 0 | |1 DR SiMY) zecordlng to a.
£ ElxLa Exchenge DPt with a The DP|_contents end the contents of
S v ki ister L changed.
25 x0 |workng regster ta |11 1 1 |0f8T0 0 |1 |1 [iPui o) Us s amlgned either of LOor L] according
LI ' 11 v 1 joil;0 0|t 1 {DPL} E(LN ton,
SFB flag] Set Mag bt 01 01 1BsB2B1Bo|1 |1 |Fne1 The flag specitied with B3B8 1By ls set.
AFB llag] Reset flag bit 000 1 |BaB2Bi1Bo|? |1 |Fn +0O The flag specified with B38,8(Bp isteset. | 71 Tha fiags ere divid-
E of Ity 4 groups of
H FooFy Fyto
2 F7. FgtoFyy. Frg
3 19 Fig.
] The ZF b wrtireset
acconding %o the 4
b including &
single it #yecifiad
£ with the immediste
w dus ByfiyBg.
JMP ades | Jump 10 the current 0110 |1 PoPePa}2 |2 |PC—~PCIZFT). A. Jump to the address specified TN the BANX ared
bank P7PsP5Pa |P3P2P1 Po PigP Pa P7 Pg pg| Wit the PCyy for PCyyl and o uetiore
PaP3IP2P) P Immediate dats P|DP9P8P7FBI’5P4P3P2 o o
P1Pg occurs. Ry
- A Jump to the address mecified with
JPEA Jump m the current|1 1 1 1 {1 0 1 O 1 {1 ]|PCr~0 +{E.AC) the contants of the PC whose fow-order
7 page moditied by E 8 bits are reptaced by the E and AC
_g and AC cantents oceurs,
g C2ZP addr { Calk subroutrne inthe |1 0 1 1 [PaPaPrPoft |1 [ STACK —(PC)41 A subroutine In pege 0 of bank O |5 called.
£ Ielo page PCu~s . PC1L~0 =0
2 PC5~2—PaP2P1Po
S ‘CAL addr [ Catl subroutne intha [1 0 1 O |1 PigPePa |2 {2 | STACK—(PC}+2 A wbroutine in bank 0 is called.
E zero bank P1PsPsPa [P3P2PiPo PCiT~g + OPi0PaPaPy
E PeP5P4PaP2P1Po
3 |RT Return from subroutme |9 1 1 0 |0 O 1 O |1 |1 [ PC+—{STACK) A return from e whbroutine ocours.
RTI Return Prom mierrupt [0 O 1 0 |O O 1 O |1 ¥ [ PC~=[STACK) A raturn from ah knterrupt service routine | 71 CF
routine CF ZF «—CSF,ZSF | ooeurs
BANK | Chengs bank P11t o || [PCu~iPCn} The bank Is changed. e o o eafors
1he JMP ingiruction.
h A 1 1 21 PCr~0— PgP If & single bit of the AC specified with Mrwrnonlc s BAG
BAt addr | Brench on AC bil g P ; P 2322 :,:tpo 2 70 :.; Papssa the Immadiate data ttq is 1, 8 branch tn BA3 sccorfing
rFeFeka o N 2F1Fo to the address tpecified with the immediste to tha valurol 1.
it ACt=t dita PaPGPEP 4PaPoP P within the same
43210
DB OGCUTS.
It & singts bit of the AC specified with Mremonic s BNAD
BNAY eddi| Branch on no AC Bi [0 0 1 1 0 O t1to |2 |2 PCr~o=PrPePePa | Ml Lo S e tyto B O, 8 branch to N v
PrPsPs5Pa|PIP2P1Po P3P2P1P0 | the address specified with the Immediste 1o the veus of t.
 ACI=0 data PPePgPaPaPoP 1 Po within the rzme
765430
pege accurs,
h 111 1 2 [2 | PC7~0+ P1PePsPa | 8 single bit of the MIDP] specified with Wnermonic b BMO 10
BM addr { Branch on M bt ErPsPsPa F?a Pz}i’: 'P((J) e P;PZP? P:, the Immediata data tytp 13 1,2 branch to BM sceording to
the sddress specitied with the immediate Iheyohnol ',
i {MIDP.tytg)=1 |data P3PgPEPsPaPoP P within tha sams
e R4
page oeours.
B — 11 o single bit of the M{DP} specified with Mremonic H BNMD
& | BNMuaddi| Branch onno M bt 0 0 1 110 111102 (2| PCr~0P7PsPsPa [y immdiate duta tyty ks U, a branch to o GRI) sesording
8 P7PaPsPal Pa P2 P1 Po PaP2P1P0 | tha sddress specified with the immedate o tha var of .
g o {M{DP.tstgl J=0 | dotaPPgPEPPaPoP (P within the mama
S page occurs.
p— If a single Bt of port PIOP ) wmpeclfled Masmonic i BPD
g BPt adds | Branch on Port bit 011 1)1 0t tg|2(2|PCr~o z’ Pssssd with the immediate data t;ig & 1, 8 amdlmm::c
] P7 P P5 Pa{PaP2P I Po 3P2P1P0 | branch 1o the addrass specifled with the welue ol 1
i (PIDPL. tilg) 1 =1 | Immodlats data PyPgPgP4PaPaP P,
7’85431
within the sams page octurs.
-— i a single bit of port PIDP } spacified " N
BNPt addr| Branch on no Port bit [0 0 1 1 |1 Otytp |2 |2|PCr~o=P7PoPsPa | F A S o O e data t ‘IE; 0, v e
P7 Pg Ps P4 | Pa P2 P1 Po PaP2P1PO | hranch to the address spoc]’lsd with the the valua of L
1IH[P(DPL.t 11 g J=0 |immediate data P;PgPgPsP4P4P P,
FAll L U -
within the same paga cccurs,
branch to th
BT adde| Branch on timer 0t 1101 100 |2]2{PCro=PrPsPsPa M the TME It b 8 o immediste | MF ‘
. PIPgPsPa|PaPzP1Py PaP2PiPo (dgta PyPgPgPaPaPyPPy within the same
of TMF=1 pege occurs. The TME Is reset,
then TMF 0
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.§ Instruction sode MK
E Mnemenlc I3 g Function Desctiption Statu flog Remarks
] D7Dg D504 (030204 Do { & ' ) affected
BN¥M addr| Branch ' 1 g — If the TMF k O, a branch to the
"} Brench on na timer g'?P ; P‘ ; 3'9 212 Py~ PIPOPSPY |y ot specified wWith the Immediata| "MF
7P5PsP4 [PaP2P1Po P3P2P1P0 |data P,PgPgPaPsPoPqPg within the same
# TMF=0 page occurs. The TMF Is resst,
then TMF«0
I add: g it the EXTF s 1 & branch to
8t addi | Branch on interrupl F? 11111101 }2[2|PCr~o+P7PsPsPs the sddress specified with the EXTF
7PsP5Pa|PaP2PyPo PaP2PiFo |immediate date P;PgPEP4PaPaP P
H EXTF =1 within the same paga occurs, The‘E)?TF
then EXTF ~0 Iy resst.,
BNI —p— If the EXTF is 0, a branch to
addr | Branch on no intenupt ;) g; Pl F: ; 0112 ]2|PC7~0—P7PsPsP4 the scdrest fpecitied with the EXTF
7PePsPa|FaPaP Po ) FaP2P1Po | immediste data P;PgPEPaPaPoPyPy
it EXTF=0 within the same page occurs. The EXTF .
then EXTF —0 It resst, - b
) R T CREN (N O 2 (N oy [ AR o N
g P1PaPsPs [PaP2P1Po P3P2P1Po | immediats dats P,PgPEP4PaPaF 1Pg
B W CF=1 within the same page occurs.
= -— if the CF fs O, a branch to
,g BNC addr | Branth on no CF g;); Pl F: ; F: ; 212 [PC7~0+~—PiPsPsP4 the  sddress speclfled with the
5 7FaPsPe FaP2P1Po PaP2F1Po |immediste data PyPsPgPaP3PaP Py
& " CF =0 within the sams page occurs,
opy I the ZF It 1, a branch to
BZ sddr | Branch on ZF O V1Nl 1 00202 | PCr~o~PIPaPSPY L M soecified with the
P?PePsPa[PaP2P1Po PaP2P1Po |immediate dsta P;PgPgP4P3PoF 1Py
it ZF =1 within the same pege octurn.
-— If the 2F s O, a branch to
BNZ addt | Branch on no ZF o111 1 10|2]|2|PCr~0—FP7PsPsPa the © drasy specifled with the
. P1PsPsPa|PaP2P1Po P3P2P1PO [immediste dote PyPgP5P4PaP2P4Pp
i 2F =0 withih the same page ocours.
- If the flag bit of the 16 flags specilied
BFn addr ) Branch on flag bit ; 101 narznino 22 [PC7~0=PIPaPSPA | il e immediate dats ngnongng b 1, vt
7PsPsPa[P3P2PI Po P3P2P1P0 | abranch to the address specified with the thawhreol .
i Fn=1 Immiediste data PPePeP PaPoP (P
re's 4 3rat 1o
within the same page oceurs.
) n— If the Tleg bit of tha 16 fiags spaciifed
BNFa addrf Branch on no 1lag ! 00 ¥ nananing 2 2 1PCy~0—PIPsPLP with the Immediate deta ngnanqyng 1s 0, :m::’:::,
bit P:PsPsPa[P3P2P1Fo PaP2P1F0 | abranch to the address spacified with the tothevivacta
if Fn=0" Immediate data PyPgPsPsPaP PP,
EEATINTD
wlithin the same page occurs.
e |IP Inpyl pert 1o AC 0OO0QO1 VOO |1 |AC—[PiDPL] Port P{DP ) contents are Iouiu_d inthe AC} zF
'% oP Qutput AC to port Q1100001 [1]t]|POPL—{AC) The AC contants ars sutputted 1o port PIDPg ).
[ - 1TTed with
SPB bit | Set port bit 0000|001 8iBo|1|2|PDPL. B1BO)—? A single bit in port PLOP | specitled wit When this ratruction
—g ' o port B reo {OP1. B1Bo) the [mmediats data BBy is set, Haxecutid, ihe €
contents srs
g_ dustroyed.
§ RPB b | Reset porl bit 001 0|01t &iBo|t |2 |PIDPL BtBg}+—0 |Atinglebltinport PIDP) | specified with | 7¢ Wher this foructian
2 the immediate data BBy i reset, : o the €
€ contents ar destreyed |
- y ; ied
SCTL bref Sed conte! regisier oo 1 0|1 10022 (cTL—ICTL)YV Tl“\tvhb‘l't‘s?ﬂh:ﬂml;rtrglﬁm;r;p%c
bit{ ) 1000 [BagzBiBo BIB2BIBO | e e OALE BgBat B a8
e spechied
RCTL bit | Reset control register [0 0 1 © [1 1 0 0 {2 |2 [eTL«tcTL) A The bity of the control ZF
e data B105048
£ bitl S 100t |BaB2B1Bo B3B78160 | he deta B3804 8g are
B
£ : |
— The E and AC contents are loaded iIn the
E WITM Wirite Limer 1T 1 1 v |1 001 1|1 |TM+~{E).[AC) timer, Tha TMF Is resst. TMF
= TMF 0O
g HALT Halt 111101101 {Halt All eparations stop. Orly whan ol pirs of
pot PASre st st L,
wop.
NOP No operation 0000 (00O0GCG]|1 |1 |MNo operation No operation is performed, but 1 machins
eycle [y consumed.
*1 If the CLA instruction is uwed continuously In sich & menner as CLA, CLA, ===—r,

the first CLA Instruction only Is sffective and the following CLA Instructions are chanped
to tha NOP instructions. This s also tree of the Lt Instruction,

1
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