MITSUBISHI Lsis

MSL8085AP

8-BIT PARALLEL MICROPROCESSOR

DESCRIPTION

The MS5L8085AP is a family of single-chip 8-bit parallel cen-
tral processing units (CPUs) developed using the N-channel
silicon-gate ED-MOS process. It requires a single 5V power
supply and has a basic clock rate of 3MHz.

FEATURES

® Single 5V supply voltage

® TTL compatible

® Instruction cycle - ooeeere 1.3 s (min.)
® Clock generator (with an external crystal or RC circuit)
® Built-in system controiler

® Four vectored interrupts {one of which is non-maskable)
® Serial 1/0 POrt oo 1 each
® Decimal, binary, and double precision arithmetic opera-

tions
Direct Addressing capability to 64K bytes of memory

APPLICATION

Central processing unit for a microcomputer

FUNCTION

Under the multiplexed data bus concept adopted, the high-
order 8 bits of the address are used only as an adress bus
and the low-order 8 bits are used as an address/data bus.
During the first clock cycle of an instruction cycle, the
address is transferred. The low-order 8 bits of the address
are stored in the external latch by the address latch enable
(ALE) signal. During the second and third clock cycles, the
address/data bus functions as the data bus, transferring the
data to memory or to the 1/O. For bus control, the device
provides RD, WR, and IO/M signals and an interrupt ack-
nowledge signal (INTA). The HOLD, READY and all inter-
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rupt signals are synchronized with the clock pulse. For sim-
ple serial data transfer it provides both a serial input data
(SID) line and a serial output data (SOD) line. It also has
three maskable restart interrupts and one non-maskable trap
interrupt.
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PIN DESCRIPTIONS

Pin

Xy, Xz

RESET OUT

SOD
SID

TRAP
'RST5. 5
RST6. 5
RST7.5

INTR

INTA
ADy~AD);

Ag~Ais

So, Sy

ALE

RESET IN

| ok

HLDA

HOLD

Name
Clock input
Reset output

Serial output data
Serial input data
VTrap interrupt
Restart interrupt

request

Interrupt
request signal

) Interrupt acknowledge ‘

control signal

Bidirectional address
and data bus

Address bus

Status

Address latch enable

Write control

Read control

Data transfer
control output

Ready input

Reset input

Clock output

Hold
acknowledge signal

Hoid
request signal

Input or

output

Out

In/out

Out

Out

These pins are used to connect an external crystal or RC circuit to the internal clock generator.
An external clock pulse can also be input through X

nal is synchronised to the processor clock
instruction. Mt returns to high-level after the RESET
mulator whenever a RIM instruction is executed

mask or another interrupt. It has the highest interrupt priority

able by the RESET and immeadiately after an accepted interrupt.

The low-order [I/O address' appears during the first clock cycle. During the second and third clock

It remains in the high-impedance state during the HOLD and HALT modes

The S signal can be used as an advanced R/W status

used to strobe the status information, but it is kept in the low-level state during bus idle machine cycles
of the signal WR. It remains the high-impedance state during the HOLD and HALT modes.
. data transfer. It remains in the high-impedance state during the HOLD and HALT modes

It remains in the high-ipedance state during the HOLD and HALT modes.
signal to turn high-level before completing the read or write cycle

register) are affected. The CPU is held in the reset mode as long as the signal is applied.

_ signal HLDA gose low-leve!

Functions

This signat indicates that the CPU is in the reset mode. It can be used as a system RESET. The sig-
This is an output datd line for serial data. The output SOD may be set or reset by means of the SIM
This is an input data line for serial data. and the cata on this line is moved 1o the 7th bit of the accu-
A non-maskable restart which is recognized at the same time as an INTR it is not affected by any

Input timing is the same as for INTR for these three signais. They all cause an automatic insertion of
an internal RESTART. RST 7.5 has the highest priority while RST 5.5 has the lowest. All three sig-
nals have a higher priority than INTR

This signal is for a general purpose interrupt and is sampled only during the last ciock cycle of the
instruction. When an interrupt is acknowiedged. the program counter (PC' is held and an INTA sig-
nal is generated During this cycle, a RESTART or CALL can be inserted to jump to an interrupt ser-
vice routine. The interrupt request may be enable and disable by means of software. But it is dis-

This signal is used instead of RD during the instruction cycie after an INTR is accepted

cycles. it becomes the data bus. It remains in the high-impedance state during the HOLD and HALT
modes
Output the high-order 8 bits of the memory address or the 8 bits of the 170 address

Indicates the status of the bus

S S
HALT g 0
WRITE o 1
READ. DAD 10
FETCH 1 1

This signal is generated during the first clack cycle, to enable the address to be latched into the latches of
peripherals. The falling edge of ALE is guaranteed to latch the address information. The ALE can also be

Indicates that the data on the data bus is to be written into the selected memory at the falling edge
Indicates that the selected memory or I/O address is to be read and that the data bus is active for
This signal indicates whether the read/write is to memory or to 1/0s

When it is at high-level during a read or write cycle, the READY indicates that the memory or
peripheral is ready to send or receive date When the signal is at low-level, the CPU will wait for the

This signal {at least three clock cycles are necessary} sets the program codmer io zero and resetsr
the interrupt enable and HLDA flip-flops. None of the other flags or registers {except the instruction

Clock pulses are available from this pin when a crystal or RC circuit is used as an input to the CPU

By this signal the processor acknowledges the HOLD request signal and indicates that it will rehn;
quish the buses in the next clock cycle. The signal is returned to the low-level state after the HOLD
request is completed. The processor resumes the use of the buses one half clock cycle after the

When the CPU receives a HOLD request. It relinquishes the use of the buses as soon as the current
machine cycle is completed. The CPU can regain the use of buses only after the HOLD state is re-
moved. Upon acknowledging the HOLD signal. the address bus, the data bus, RD. WR and 10/M
lines are put in the high-impedance state.

Note : HOLD, READY and all interrupt signals are synchronous with clock signal
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STATUS INFORMATION

Status information can be obtained directly from the
MS5LBOB5AP. ALE is used as a status strobe. As the status is
partially encoded, it informs the user in advance what type
of bus transfer is being performed. The 10/M cycle status
signal is also obtained directly. Decoded Sy and S, signals

carry: S, Sy
HALT 0 0
WRITE 0 1
tf d
e iy
FETCH 1 1 \DAD instruction

S; can be used in determining the R/W status of all bus
transfers.

In the M5LB0B5AP the low-order 8 bits of the address are
multiplexed with data. When entering the low-order of the
address into memory or peripheral latch circuits, the ALE is
used as a strobe.

INTERRUPT AND SERIAL I/O

The MS5LB085AP has five interrupt inputs—INTR, RST 5.5,
RST6.5, RST 7.5, and TRAP. The three RST inputs, 5.5, 6. 5,
7.5, are provided with programmable masks. TRAP has the
same function as the restart interrupt, except that it is non-
maskable.

When an interrupt is enabled and the corresponding inter-
rupt mask is not set, the three RST interrupts will cause the
internal execution of the RST. When non-maskable TRAP is
applied, it causes the internal execution of an RST regard-
less of the state of the interrupt enable or masks. The restart
addresses (hexadecimal) of the interrupts are:

Interrupt Adress
TRAP 2446
RST 5.5 2Cs
RST 6.5 3455
RST 7.5 3Cs

Two different types of signal are used for restart interrupts.
Both RST 5.5 and RST 6.5 are sensitive to high-level as in
INTR, and are acknowledged in the same timing as INTR.
RST 7.5 is sensitive to rising-edge, and existence of a pulse
sets the RST 7.5 interrupt request. This condition will be
maintained until the request is fulfilled or reset by a SIM or

RESET instruction.

Each of the restart interrupts may be masked independently
to avoid interrupting the CPU. An interrupt requested by an
RST 7.5 will be stored even when its mask is set and the in-
terrupt is disabled. Masks can be changed in a SIM instruc-
tion or the RESET. When two enabled interrupts are re-
Quested at the same time, the interrupt with the highest
priority will be accepted. The TRAP has the highest priority
followed in order by RST 7.5, RST 6. 5 RST 5.5 and INTR.
This priority system dose not take into consideration the
priority of an interrupt routine that is already started. In other
words, when an RST 5.5 interrupt is reenabled before the
termination of the RST 7.5 interrupt routine, it will interrupt
the RST 7.5.

The TRAP interrupt is very useful in preventing disastrous
errors and bus errors resulting from power failures. The
TRAP input is recognized in the same manner as any other
interrupt, but it has the highest priority, and is not affected
by any flags or masks. The TRAP input can be sensed by
both edge and level. TRAP should be maintained high-level
until it is acknowledged. But, it will not be acknowledged
again unless it turns low-level and high-level again. In this
manner, faulty operation due to noise or logic glitches is
prevented.

The selial 1/0 system is also considered to be an interrupt
as it is controlled by instructions RIM and SIM. The SID is
read by instruction RIM and the SOD data is set by instruc-
tion SIM.

BASIC TIMING

The M5LB085AP is provided with a multiplexed data bus.
The ALE is utilized as a strobe with which the low-order 8
bits of the address on the data bus are sampled. Fig.1 shows
the basic cycle in which an out instruction is fetched, and
memory is read and written to the 1/0 port. The 1/0 port
address is stored in both the address bus and the address/
data bus during the 1/0 write and read cycle. To enable the
MS5LBOB5AP to be used with a slow memory, the READY line
is used for extending the read and write pulse width.

- M‘ - S—
T, T Txr Ta Ti
CLK !
Ag~Ajs PCw HIGH-ORDER ADDRESS (PC.+1): HIGH-ORDER ADDRESS X n (PORT NO.)
| 1 T
ADo~AD; PC, —(PCHL (___ XPORTNO.n, n [ X__DATA ouTPUT
INSTRUGTION FETCH I SECOND WORD !
ALE J (out) J I\ { 1 ;
_ : ' : : r
RD 1 ) i ™\ 1 [ ; ‘
— i I ! !
WR 1 ! ‘ I | T i ‘
! [ ! ! | , [
_ i \
10/M \ ! J | | L/ i !
. - : : t — ;
STATUS L X | Si=1 So=1 (FETCH) m 1,0 (READ) | X (0.1 WRITE
1 - " —— L b L .
Fig. 1 Basic cycle
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MACHINE INSTRUCTIONS

I Lde i Flags Address bus Data bus
Instrustion code g
;e L R - H : _
nemon o nctons h
i Mnemo | 0706 DsD4Dy 020100 ylh[":,’”“ une ‘ sz CVzcv'iComonrsl [\cfﬁ, [Contents |10 c'\c:\tf-r']'
MOV Ti.rz 01 DDD SSS§ [ e X ! i
MOV M 01 110 SS8S§ Where M (H) (L) | xoxoxo x x| Y] Me | i) o M
MOV .M ot ODD 110 Where M (H)(L) © X X X X X b M M (M) 1| M
MV | ron o0 DDD 110 X X X X X ! ‘ B2> VoM
82> |
MYI M. n 00 110 110 38 Where M (M)(L) | x X x x x| M Ms @2 | Ms
_ . . 8> - . — SR S PR S [ ]
i e m 00 000 001 01 XX X x x A B> i Mz
<B2> Where m (B B2 | B 1y M3
' <Bs> ‘ ‘
LXI D.m 00 010 001 11 10 3 3 (E)+ <B2> XX X X ox B2 1 Mz
<®82> H D)+ <B3 Where m (B3 <82 By | M3
B3> i
LXI H.m 00 100 001 21 10 3 3 (L) B> X X X X X B> oM
<B2> | (H)+ B Where m <831 (B> B |t M3
B> ]
LX) SP.m 00 110 001 31 10 3 3 ($P1e m X X X X X <B2> [N EH
@2> By M
— B3> . N O — i . |
SPHL Lot 111 001 F9 6 t 1 (SP)+ (M) (L) PXOXOXOX X _ ~ ~ i
STAX 8 00 000 010 02 7 t 2 (.B):iC)« (A XX X oxox o (B)(C)  Me ; (A) |
STAX D L00 010 010 12 7 1 2 ((D)E)I- (A) ALXO X XX X (DI(EY [ M l (A) |
LDAX 8 00 001 010 0A 7 1 2 Al Bl e X x X x X (B)(C} Ma {(B)(C))
LDAX D ,00 011 010 1A 7 1 2 CA) e D) (R DY Lxoxox xrx.grm(é.): Me (D) (EN)
STA m 00 110 010 32 13 3 2 imYe (A) X X ox o xx m Me T (A)
<B2> ! |
. <By> . . ; . . .- -
LDA m 00 111 0to 3A 13 3 4 (A« im) X X x X x m Ma (m) T M
82> | i
R . B3> N . . . . . . N . ,,i -
SHLD m 00 100 010 22 16 3 5 ‘mie (L) X ox X X x m Me 1 (L) 101 M
<B2> moe e (H) me Ms {HY o) Ms
— . 83> o e - . . . B ' [
LHLD m 00 101 010 2A 16 3 5 e X X X m Ma {m} ! Mae
<B2> (MY e (me 1) me Ms  (m- 1) Ms
. , . (B3> . . — 4 . . ¥ P
L XCHG R 101 011 EB 1 1 (HYL ) » iR R PXOX . . Lol -
XTHL 11 100 011 E3 16 1 5 HIGL e 0 1) 18P X x ox ok ox (SP} Mz (S ) 1 M2
(SPY-1 M3 L M3
L3 LG 70 000 SSS T T TAT: AT OO0 0O0 N
ADD M 10 o000 110 886 7 1 2 (are (A My Where M (1)L [eNeNeoNoNe] M Ma (M ! M4
ADI n 11 000 110 C8&8 7 2 2?2 AYe A (oo eNeoNe] B> [ M
. . <B2> . + - . f i Lo
ADC ¢ 10 001 ss a1 A oAt [oNeNeNeNe)
ADC M 10 001 110 BE ¢ 1 2 Are AT M Where M vl OO 0O OO M Ma M) | M
ACH n 11 001t 1 o CE ? 2 2 Ave LA [eeNeNoNe] <B2> ' Ma
. B2> . .- . B . v
DAD B 00 00t 001 09 10 1 3 CuH L fox ox O x
DAD © 00 011 001 19 10 1 3 © L XX x O x i !
DAD H 00 101 001 29 10 1 3 iy X x x O x
,DAD sP 00 111 001 39 10 1 3, (KL L X X Qx| . . |
z sus 4 t0 010 SSS a1 coal ) [eNoNeNeNe]
=4 SUB M 10 0to 110 96 1 1 2 CouAT My Where M oL (e eNeNeNe) M M2 MY 1 Ma
£ s n 11 010 110 D6 1 2 2 .oAn [N oNeNeNe] B> ! M
SR 82> . . . . . : F
SB8 10 01 sss a0 T Aie A voey, 00000
S8 M 10 01 t10 9E 1 1 2 LAD CAT MY G Where M iHY oL [eNeNeRoNe] M Ma M) [ Ma
< s8) n 11 011 110 DE 1 2 2 Ave A G 00000 82> b M
N — . (BD P ; . . s
ANA 10 100 SSS 4 o A A Ay OO0 o0
ANA M 10 100 tr0 A8 7 1 2 FATC (AT AN Where. Moo OO O M Mae M) ' Ma
AN( n 11 100 110 EB8 2 2 Are (AA 0 OO0 82> I Ma
XRA r 10 101 sS8SS8 4 AT AW OO0 0o
XRA M 10 101t 1t 10 AE 7 1 2 CATe ATV M) Where M 1Y (L) O OO 0 o M M M) 1 Ma
XRi{ n 11 101 110 EE 7 2 2 Are A o OO0 o0 0 B ' Ma
- B 2> . . B T ——
ORA 4 10 110 S$SS8 a fane OO0 o0 o0 |
ORA M 10 110 110 B86 7 1 2 (A M Where M (H)iL) OO0 oo M Ma (M) P Ma
OR| n 11 t10 Fe 1 2 2 e . OO0 0o | <@ ! Ma
. <B2> . . . ! P ]
cMp ¢ 0O 111 sss a1 a v [enoNoNeNe) '
CwMmp %] 10 1 110 BE 7 i 2 o Coampare. Where M ML COO0O0OO0 M Ma ‘ MY b Ma
cPi n 1Y V1Y Vv v0 FE T 2 2 [ e ele] <B2> ! Ma
82> [
I'NR 1 00 DDD 100 OO0 x O |
= INR M 00 110 100 34, Where am OO« O M Ma LMy ! Ma
i "BER ¢ 00 DOD 101 T 0O x O [ !
z LLCR ™ 00 110 101 as Where s OO0 x O M Me M | Me
+ S "INX B 00 000 011 ‘03 ' roxoxox i Tt
INX D 00 010 011 13 1 X v oxox |
INX H 00 100 011 23 il XX oxox !
INX  sp 00 110 011 33 X x ox_x
BEX™B 7 090 001 o011 ‘08" 1 T x0T T o T
DCX D 00 0t1 011 18 1 xoxoxox ;
DCX H 00 101 0113 28 1 X oxoxx i :
DCx SP 00 t 11 011 38 XX % x | |
RLC 60 000 111 07 T a A O T
- * {
ARC 00 001 vt ToF e : ) Aa A ©ox O x § P A .
Bight shuft v €
- - e — —_— . * L -+ - - - I - -+ + —
60 o7 1 oo T W R nrane oxox O I
RAR 00 011 111 1fs : 'H‘qm } Yo e Ak h o x s O - ‘ B
i
curru [ CMA .00 101ttt 2F & 1 Ca Xoxoxoxox . ' . —
Moen pAA 600 100 111 27 4 1 ' binar addite o ane adiusied to BCD O 0000
(,1",')e'¢§LC 00 110 111 L3740 - R 1 X . . . e
CMC 00 1t 1 111 afF'a 1 X ox O :
* State s T ** State 1s T2
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8 3 8
2 g 2
Se2100 T
Item | Instruction code il [ H Flags Address bus Data bus
N 6mall S 1 21 Functicns 1 T T T aen
Ic?slsrs\ Mnemonie [ 0705 504Dy 020100 :‘g‘g?,: gis! g} © [S 2 P CreCv Contents Vc\:aUceh Contents 1 o;xcaferf.
TIMP m T1 000 o011 Cc3[w 33 PG m X0 X % X B2 ' M2
. ' <B2> ’ | ; B3 i1 M3
N ! <B3> .
PCHL .11 101 001 [E9 6|1 [ (PCYe fHd i) ;",,X,J,,‘J, . e
Jc m 11 O0Ot1 010 DA G/ 3 j3/2 tGvay PXOX XX XN
<B2> ' |
<B3> :
INC m 11 010 010 ;D2 10/73 (32 cver o I condition s true XX oK x It condition 1s true
B> i | PO m
- H 1
Jz m 11 001 010 CA 07 3:32 2 1 X oxoxoxox | 82> ' M2
<B2> ! ! B3 i M3
<B3> | '
g Nz m 11 000 010 €207 3{32.01 0 XX oK ox ox
5 82>
- <83 ’ |
JP m 11 110 010 [F210/73:32(s)- -0 lcondtions fatse X% X x >
@B O T} |
<83> i i
JM m 11 111 010 (FA Q3 32 (s) <(x‘\;
<B2> ; H
<B3> I
JPE m t1 101 010 [EAIW0/7T 3 3/2:pP ;-1 XX X X i
i 82> ; |
<B3> i
JPO m 11 100 010 ;E2 107332 :P) 0 XX ox X %
82>
B3> | j ;
"CALL m 11 001 101 [CD 183 5 ((5P) 1(isPr 2. (PCI-3 PCI- ™ X X X x x i M2z
! <B2> . (5P - N i M3
@ | e (5P M 0 M
RST n 11 AAA 11 | (SPI 2 ps 0 Ms
12013 10SP) 1 CiSPY 2 iPCY - P o - 8, XX X X x 0SPY 1. ame (e 0 M
_ o . . i . i Lisen {SP) 2 Where 0-.0-.7 _isP) z; Ms 0. Ms |
cc m 1 01T 100 ‘pcws 3 s o o x o ox o x x . i
82> : :
B3> i ]
CNC m 11 010 100 D4 189 3 5/2 luve! x X oxox
82> | if condition s true " condition s true
- 83> : i
= icz m 11 001 100 CC 1893 52 : 2.1 (iSP) 1+ 1300 210 ipgi- 3 X oxoxoxox | B2 ! M2
> <B2> ) ! B 0 M3
< <B3> i P PG SRy Ma PC -3 0 Ma
5 CNZ m 11 000 100 Ca 893 52 71 ¢ XX xoax
g B> I ) sP2 PSP 2 M PCY-3 O Mo
S @3> >
v cP m 1% 110 100 Fa4 189 3 52. 3 0 XX
82>
<B3> i
c™m m 11 t11 100 FC 18/9‘ 3 5/2 Lo It condition 1s false PP .
<B2> f i
B3> P Pe 3
CPE m 11 101 100 EC 189 3 5/2 Py Coxox o ox o x
<B2>
B3> ] !
cPO m 11 100 100 'E4I89 3 52 ; 0 Coxoeoxox
<B2> |
<83> ;
RET 11 001 001 [C9® 10 1 3 PG « ((SPI-111(5P) 1 i5Pe (9.2 «oxox ox o« 5P Me SR Me
IS N O S ) ISP M SP -t Ms
RC 1T 011 000 (D82E 131 (v 0 i condition s true XXk X x T candinion s true B
c RNC 11 010 000 DOIR/6 1 131 iiv2) o Xonoxox o x i
5 RZ 11 001 000 [C8M2/6 1 . 31.0 7). (PG (5P} 1)1 X X ox X ox 5P Ma SR Ma
T RNZ 11 000 000 [CO12/6 131 ¢ 2 )wg i(SP). (SP).2 XX X X X SP ] v sPe1 Ms
T  Rp 11 110 000 {FO(R6 131 (5 ol XX oxox ox
IRM 1Y 111 000 [FB 126 1|31 (5)-1: Ifcondition s false xR xox
RPE 11 101 000 EBIR/6 131 (P ) .1 (PG (PC) 1 xoxoxox x
RPO 11 100 000 |EO26 1 31,(iP ) 0 X X% X
Input/ « N n T1 013 011 IDB 1© 2|3 (A (Input bulfers+ (Input dewce of number n: XXX X« M
output <B2> lInput data) Ms
N ouT n 11 010 011 03 10 2|3 ({Ouputdevice of number ni - 7A) ©oxoxoxox Ma
control @y ! M
Interrupt| € 1 "1 111 011 FB a 1 T X X x %
control (D4 11 10 011 |Fala X x X X x
TPUSH PSW 11 10 101 [FS 12 1 C(SP) 21« (k) Xoxoox o X x Ma Ma
I My My
PUSH B 11 000 101 Cs 12 1 ((sP 2y () X ox %% ox M Ma
Ms Ms
{PUSH D 11T 010 101 0512 1 ((SP) 2)- (B xoxoxox x Ma Ma
s : Ms Ms
Z PUSH H 11 100 101 €Es 121 (1si 2ve (L X xoxox x Ma Ma
S i ! . . R Ms Ms
~ POP PSW T 1170 001 Filiwo 1 Ay ((SPY- 1) 00000 N M
8 M- M3
I POP B 11 000 001 'C1 101 (Bre ((sPy. 1) Xoxoxox x M Ma
‘ | s Ms
{POP O 1t 010 001 D1 (D)e (5P 1) XX xox Ma M
| ' | Ms Ms
(POP H 11 100 001 E1 W1 (Hy+ ((5PY. 1) X X X X x (8P Ma My
: ' . Mo Ms
HALT 01 110 110 765 1 X x X X x
Others | yop |00 000 000 004 x X x X X .
! ! | All RST interrupt masks. any pending RST interrupt '
2  RIM 00 100 000 20 4 1 1 requests. and the senal input dota from the SID pin x x x x x
52 | i | ! are read 1nto the accumlator |
23 | ; Mask 15 enabled (or disabled) to the RST interrupt |
2% , ' corresponding 10 the contents (bit patternt of the !
Sc SiM /00 110 000 30:¢ |1 . accumulator The senial output 1s enabled and the X X X X X
. L | senal cutput bit s loaded into the SOD latch i .

*State 1s Ty % State s T
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MACHINE INSTRUCTIONS SYMBOL MEANING

~ ]
Symbol Meaning Symbol Meaning Symbol Meaning
r ] Register o 7T o . T bata s wansterred in drecton shown
- Tao te Gaa S“ pattern Regolrs‘e'} s ) Contents of regisier o memoy Tocaton
R - 1 esignating - e —  —
n One oyie data | [ inciusne OR
- - - register or memory| ODD M e o — — e ]
- $55 memory B ooo || R Exciusive Of -
[ 001 A Logical AND
or 0 010 - = — e — :
4 b 1's complement
0DOD E ;0 — S —_—— - S——
. 8-bit data from the most to the ieast significant H | 100 | X Content of flag 15 not changed after execution
BES Z X CY1 0 P X CY2 Xis ndefinte Lolron o T Content of flag s set or reser after evecuron ]
- . - Where Mobraro b : e e T ]
| __rC | Program counter ) ) M (H) (L) A J v b , lmout mode
SP Stack pointer o] | Outout mode
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MITSUBISHI LSiIs

MSLS808SS5AP

8-BIT PARALLEL MICROPROCESSOR
INSTRUCTION CODE LIST
. Dy~Da | 0000 0001 | 0010 | 0011 | 0100 . 0101 0110 0111 | 1000 1001 1010 1011 | 1100 1101 1110 1111
~ . 1 A I8 e L i + } .
Hex-
D3~Do\ scecmal | O 1 2 3 4 5 6 7 8 9 A B c D E F
notation
1 : MOV MOV MOV MOV | ADD SUB ANA ORA
0000 0 NOP ' (—) | RIM , SIM RNZ RNC RPO RP
‘ | B.B!D,B HB MB| B B B B
| S - - i - .
| :
0001 | 1 LXP | LXI | LXI | LXI [MOV MOV MOV MOV |ADD SUB ANA ORA | POP POP POP POP
B D H SP |B.C D C HC McC| C c c c B D H  PSW
. — $ [— + R pep— - —-— & S — T
STAX ' STAX MOV MOV MOV MOV | ADD SUB ANA ORA } |
0010 2 SHLD| STA ‘ INZ  UNC JPO ' 4P
; B D B.D DD HD MD| D D D D
L S S A A . - . S _—
! INX | INX | INX INX | MOV MOV MOV MOV | ADD SUB ANA ORA T
0011 3 : JMP | OUT . XTHL DI
: B D H SP | BBE DE HE ME| E E E E e
‘ i ]
: : :
INR INR | INR INR [MOV MOV MOV MOV | ADD ' SUB ANA ORA ‘
0100 4 CNZ | CNC  CPO CP
‘ 8 D H M [BH DH HH MH| H H H H |
—_— — S e = + - - - - b A " —
o101 5 MOV MOV MOV MOV | ADD SUB ANA ORA |PUSH PUSH PUSH PUSH
J‘ B,.L DL HL ML| L L L L B D H  Psw
{ MOV MOV = MOV ADD SUB ANA ORA |
0110 | 6 HLT ADI
BM DM H M M M M M
| e Lo o .
1 MOV | MOV MOV MOV | ADD  SUB ANA ORA | RsT RST
o111 7 RLC = RAL | DAA sSTC
‘ BA DA HA MA| A A A A 0 2 4 6
: : :
| MOV MOV MOV MOV | ADC  SBB XRA CMP
1000 8 (=) (=) | (=) (=) Rz RC RPE RM
i C,B EB LB AB| B B B B
—_— ] . 5- . . ; .
DAD DAD | DAD | DAD | MOV MOV MOV MOV | ADC SBB XRA CMP
1001 9 RET (—) PCHL SPHL
i B D H sP ]C.C EC LC AC| C c c c
ﬁf, ,,,,,,,,, J— — S - - N - . - -
! LDAX ' LDA MOV MOV MOV MOV | ADC SBB XRA CMP i
1010 A ; LHLD | LDA JZ | JC | JPE UM
‘ B D { C.D ED LD AD| D D D D | 1
I I ﬂ*’ T S R i R R — _
o1 s | oox ' DCX | DX DCX [MOV MOV MOV MOV | ADC SBB . XRA CMP (—) e
B D H SP |C.E EE LE AE E E E E
i INR INR | INR : INR | MOV MOV MOV MOV |ADC SBB XRA CMP |
1100 c Cz | cc | cPE! oM
c E L A [cH EH LH AH| H H H H i
F—v _ e 1 i i PR B - S ‘
i DCR DCR|MOV MOV MOV MOV|ADC SBB XRA CMP i
101 i D CALL| (=) | (=) | (=)
\ L A lcL EL LL aAL] L L L L
I I - e R
MOV MOV | ADC SBB XRA CMP
1110 E : ACI |sBi
LM AM| M M M Mo :
P .7 -
i i : MOV MOV MOV MOV | ADC SBB XRA CMP| RST RST
1M1 | F | RRC RAR|CMA' cMC
: )‘ ‘ C.A EA LA AA|l A A A A 1 3 5 7

This list shows the machine codes and corresponding
machine instruction. D3~ Dq indicate the low-order 4 bits of

The instruction may consists of
the first byte is listed.

1, 2, 0r 3 bytes, but only

the machine code and D;~ D, indicate the high-order 4 bits. — ] indicates a 3 -byte instruction.
Hexadecimal numbers are also used to indicate this code. indicates a 2 -byte instruction.
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MITSUBISHI LSIs

MSL8085AP

8-BIT PARALLEL MICROPROCESSOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions . Ratings Unit
VCCW N éupply vollrager 7 7 - ) S - I — 7 I \;77
- - - - With respect to Vgg - e e
\ Input voltage \
Pd E Powe; dirs;maliron ! Ta=25TC 7 B i ‘ o 1. ; 77777 T M\N o
i ”T’;p, E B}Jeraiing lreeialrrl;mpv;réture rarnrge [ - - 74, ) -7—720;;5 o

+stg - Storge (emperéture rang; ) 7 i - o ~e5,:1”50 - ) ) 7(? -
RECOMMENDED OPERATlNG COND|T|ONS (Ta=—20~75C, unless otherwise noted)

Limits |
Symbol Parameter - Unit
Min Nom Max

Voo Supply voltage 475 5 sz v

Vss ’ Supply voltage {GND) o 0‘ 7 ; ,
ELECTR'CAL CHARACTER'ST'CS (Ta=—20~75C, Vec=5VE5%, Vss=0V, unless otherwise noted)

Limits :

Symbot Parameter Test conditions M;n v i N[ax g Unit
VLH ) High—l(%x?l inptn vo(Eage {Except frorr)(;, X2} ) 1 i ?;2 ]r 7 I 19+O. 5T B \7/7 )
A\ Low-level input voltage —0.5 ! 0.6 \

Viu R;S‘VN ) ;hgh:rlgvel reset mp;ﬁ voltége ) 72. 4 : ) ‘VL;+O é ) \% o
Vi Rredin ' Low-level reset input voltage - —0.5 ’ 0.8 : \ B
\;,Hx » X1, X; High-levei vol;ége - ) 4 Odr 7 ;V;C+(55 7V B
Von o High-level Voulpu( voltage ‘ lok="—400 1A - N 2.4 T ) ‘ 7 WV

) Voo N Low-level output voltage ) lot=2mA o o 0. li5 VV -
lee ’ Sup;;)lry current from ij(; i ’ (Vl\;ote 2} o ! - 7200 ) }nA

Iy 7 Input leak cur;ent. except RESElT IN (hiote! ) . Vi=Vee ) . 7 —10 L ] ) 10 L ,uA 7
IDLVL” V?V()mprl;trfloaling Ieal; currént . Vo=0. 45VNV(J;V B : —10 i ) IO - HA
Vi—Vi  Hysterisis RESET IN input i T | 0.5 ! v o

Note 1 The input RESET IN is pulled up to V¢ with the resistor 3kQ (typ) when V,2= Vini AESiNG
2 : Maximum lcc is 170mA at T = 0~70C
TIMING REQUIREMENTS (T,=—20~75C, Veo=5V£5%, Ves=0V. unless otherwise noted)
; Limits )
Symbol Paramater Test conditions i S S - Unit
] Min Typ Max
teicuxs . Cléciic!cle time “ | 3287 | "747”7200(7) ‘ ns
tsu(pa--AD) DA input setup time —57257 o . ns
- tsuion 5. B DA input sélup time [L *3})0 ‘ i B ns
th oa—Ro: ~ DA input hold time p . o ns
tsu(ROY—AD READY input setup time i —220 I ns
tsuimoy Cux) " READY input setup ii;ng ook 2 320ns ) T 1 -0 ns
th’RDV*CI;K ’ READVYVinpuI hold time C_=150pF o 0 ) J o ns
W'su'D{L Aes ) DA input sét(lp timrér i —7-47607‘ o ‘ ns
tSUCHLD - CLK: HOLD input setup time | 7}70 i . j ns
i thi»uu; él K HLD |nputrr7170|d tiin;e ) ‘ i OT . ms
AsulinT oLk Interrupt setup time \ 160 i ns
thant—cuko Interrupt hoid time - 0 . : _ns
71;, RD;;LE o READY input seu}p gime —110 ns
MITSUBISHI

ELECTRIC



MITSUBISHI LSIs

MSL8085AP

8-BIT PARALLEL MICROPROCESSOR

SWITCHING CHARACTERISTICS |

Ta=—20~75C, Voc=5V+5%, Vss=0V, unless otherwise noted)

Symbol

twietx)

triciws
tcuo

‘d(XIACgJ

tdcao—ace)

ta(aLE —aD)

twiace)

tatate—cik)

tdcace— EonT)

A* CLK output fall time

i ALE pulse width
4o

o

Parameter

|
L

[ CLK output low-level pulse width

CLK output high-level puls width

Delay time, X; to CLK

‘ Delay time, address output to ALE signal

- ; —
Delay time, ALE signal to address output

! Delay time, ALE to CL|

Delay time, ALE to control signal

t :
toxz(RB—a0) Address disable time from read | tccocLk)=320ns L i i 0 ns
St il et Bttt —_—— ] ——e T S
tozx(RB—~AD) ! Address enable time from read | ¢ .=150pF \L 150* \ ns
td(coNT—AD) | Address valid time after control signal l ‘} 120+ ! ns
td(oa-wa) | Delay time, data output to WR signa J‘ | 420 r ns
e . — e
td(WR—DA) | Delay time, WR signal to data output 4(‘ ] 100 l l i ns
tw(sonT) J;Control signal pulse width 4 } 40041 i A‘f ns
N —_—— e —— —t L
td(conT—aLE) | Delay time, CLK to ALE signal [ r 50 ,‘ | l ns
 — PNt Ae TR —_— — e ]
td(cLk—HLDA) | Delay time, CLK to HLDA signal ”OJ, ‘» | ns
et — v —t T
toxz(HibAa—BUS) —l' Bus disable time from HLDA T ! | 210 | ns
- e —— — ]
tozx(HLDA- BUS) l Control signal disable time l } i i 210 | ns
-t — ——— S T
tdcont—gonT) | Control signal disable time ‘{ i 400 4’; ‘ ns
| = 2NTTCONT. — T e ——
‘ ADo~AD; | | 240, \ ‘
tdcao—GonT) | Delay time, address output to control signal - — e B | ns
| | As~Asgs ! 270 | 1 i
——— S = —_— e ]
td(aLe-oa) | Delay time, ALE to data output 1 i ? 200 | ns
td(WRHL~DA) | Delay time, WR signal to data output {T ‘ 40 | ns
Note 3 : at Ag~Ass, and IO/M tdian—conT) after the release of the high-impedance state is 200ns
4 twcix), twicwk are 100ns(Min), 150ns(Min) respectively when 50pF+1TTL loaded
5 @ A C Testing waveform
Input pulse level 0.45~2. 4v 24 2.4 -
Input pulse rise time 20ns . 2.2 2.2 : 2.0 2.0
Input pulse fall time 20ns 0.45 0.8 0.8 0.45 0.8 0.8
Reference level input Vin=2.2V, V, =0. 8V . .
output Vou=2. 0V, Vo =0, 8V Input Output
MITSUBISHI 12
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MITSUBISHI LSis

MSLS808S5AP

8-BIT PARALLEL MICROPROCESSOR

Parameters described in the timing requirements and
switching characteristics take relevant values in accordance

with the relational expression shown in the following tables
when the frequency is varied.

Relational Expression with the frequency T (tccLk)) in the M5LB085AP
TIMMING REQUIREMENTS (1,

—20~75C, Vcc=5VE5%, Vss=0V, unless otherwise noted)

SYmbfﬁ R o Paramefter J Test conditions | Refational expression (Note 6 ) Limit
_tsutoaao) | DA input setup time o - I | as—stwT l’mivﬂ?{i
tsuoanc) DA input setup time | 180—(324N)T | Min |
e e - - — - C_=150pF i o e —
_tsutrov-ap)  READY input setup time - - ‘ I 280—(3/2)7 © Min
tsucoa-aLe) | DA input setup time ‘ | 1870:—"27T 7 - T Mir;ﬂ
SWITCHlNG CHARACTER'ST'CS (Ta=—20~75C, Vcc=5V£5%, Vss=0V, unless otherwise notes)
Symbol } Palameter ! Test conditions J Relational expression (Note 6 ) 3 Limit
Ttwicix, | CLK output low-level puise width ) ) [  (172)T—80 . Min
twr(;L;{ WVCLK ;u;p;ut hlgh-levefg)g[ge wnrditg ] - - ‘:77('] /2)T—;16 o Minii’
- | ADo~AD, | 21— I
tdcab-aces Delay time, address output to ALE signal A - — — ‘r (]/2)1_:'45 — 11 Min
| tamenor  Delayime ALEsgnaltosddress owput - e R
twiaLe) ALE pulse width " (1/72)T—20 ‘ Min
| toinecue | Delayime A0 O I G
td<ALE;c0N’T>” . De@}i@{e, ALE to con?rflwsigng\ - o : B (1/2)T—39ﬁ e M,i,n,,
tozx(AB-AD) ; Address enable time troIn read o . L 7(71”/72v)T~:170 J»/ l\ﬂ‘l
,,,td(cfm,,r,"‘m Address valid timrerafterrc?ftirol sigia! o - : Co=150pF ) (1/27)7‘[7—”4707 o . ,Mm,,,
tdipa-wa, Delay time, data output to WR signal . o 7( §£2+N)Ti60 o 17 Min N
tdlwg,;; T Bélay lrimeRNR signal to dat;iiourtpurt o N ) ‘ (172)T—860 o Min
twont  Control signal pulse width o (324N)T—80 | Min
td(C;;,ALEV;T[r)eIa;t}n;é, CONT to ALé signal - - o 7(717/2)T*1 167 - Minii
tdicik o Delay time, CLK to HLDA signal B o  (172)T—s50 © Min
| toxzmionaus:  Bus disable time from HLDA T L (/2)T+50 Max
IDZ;V HIDA,BUg ' Bu;enablé t|rr;é (rorrr\rHLDA i 7“: - (1/27)T+5;67 T 77Ma7x
' td conr.cont)  Control signal disable time ) ‘ T80 Min |
| Delay time, address output to control | ADg—AD) 1 T80 T
tdao-GonT) signal i} A;:;/;m - T*éO ) Min
Note 6 N indicates the total number of wait cycles.
T=tcicix,
2—28 MITSUBISHI
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MITSUBISHI LSIs

MSL808S5AP

8-BIT PARALLEL MICROPROCESSOR

TIMING DIAGRAM

Write Cycle
T ’ T Twarr T3 T
CLK
}EALEﬂ:Lm

Ag~Ass X ADDReSS ! 1
"_td(ALE*DAFT‘i tdicont—an)
ADo~AD;, ~ X ADDRess X DATA OUT X

twiaLe) td(aLe--a0} tdipa—wr) tdiwr-pa!
ALE h td:wrHL—Da)
tdiap-aLe) [ o  —

N

twicont
WR tdiate—conT) Z'd' . T—AIF
tdiao-conT -LN—-—‘L
tsu(roy—ao) th(roy—cik)
READY —\ fsutroy—cuk)
tsurov—aLE)
Read Cycle
I T ‘ T2 ‘ Twarr J T3 | T
w T T\
tdiaLe~cLk) td(cont Ay
As~Ass X Taooress
I[_ tsuipa—ap; - thioa-7D) |Dzx(RD-AD)
—\
ADy~AD; X ADDRESS \ NN G S—
Yo Tane o, _
wiae) | tdae-aor g oo S tsulon—ace td(conT-aLe;
ALE ) ‘it
d(AD—ALE) tsuipa-Fp: i
N L twiconT: |
RD/INTA e -conm - —7
tdian—conT)
'sutkov—ao) thirov—cik;
tsu: —C
READY \ tsutrov LLK‘k
tsurov—acE;

Note : READY must remain stable during setup and hold times

MITSUBISHI
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MITSUBISHI LSIs

MSL8085AP

8-BIT PARALLEL MICROPROCESSOR

Hold Cycle
T2 T3 Tholo Tuoto T
3 =
HOLD
—-—4 d (om—
tsutHLo—ciki tdicik-HLDA)
thiwio-cuk) §
HLDA toxz(HLOA-BUS)
= tozx(HLDA~BUS) -
BUS (ADDRESS, CONTROLS) f—
|
Interrupt and Hold Cycle
I T ‘ T2 ; Ts ’ Ta ’ Ts I Ts ’ Trowo l T ‘ T
S\
N
As~1s X / 1f N_
ADo-; X HALL INST ) S—, )_(
BUS FLOATING™
e |\ T\
RD S frmet
e /771 \ .
tsuant—cLks thont—cLk:
R
INTA \ / tozx(HLDA-BUS) \
HOLD 7 !
i \
tsu(Lp - oLk thinLo—cLK)
HLDA Y il
toxz(HLoa—BUS)
td(cLk—HLDA »
*10/M is floating during this time
Clock Output Timing Waveform
Xy INPUT
tdxi-ck tdix1~CLR) twicLk) ok
N 1
¢ r tricueo ﬁ
LOCK OUTPUT y
)
teew)
MITSUBISHI
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MITSUBISHI LSIs

MSL808SAP

8-BIT PARALLEL MICROPROCESSOR

TRAP INTERRUPT AND RIM INSTRUCTIONS
TRAP generates interrupts regardless of the interrupt enable
filp-flop (INTE FF) . The current state of the INTE FF is
stored in flip flop A (A FF) of the CPU and then the INTE FF
is reset. The first RIM instruction after the generation of a
TRAP interrupt differs in function from the ordinary RIM in-
struction. That is, the bit 3 (INTE FF information) in the accu-
mulator ((A) ) after the execution of the RIM instruction
contains the contents of the A FF, regardless of the state of
the INTE FF at the time the RIM instruction is executed.
These details are shown in Figs.2 and 3, Table 1 .

MEMORY
a—2 ADDRESS
2,6
TRAP a—1| (2) —
INTERRUPT —— a | NOP { I Rer
() at+if nor |—
a+2
a+43 RIM
a+4] RIM

Fig. 2 TRAP interrupt processing

Below are the explanations of Fig. 2.
1. The TRAP interrupt request is issued while the instruc-

tion in address a is being executed.
2. The TRAP interrupt causes the same action as an RST

instruction and then jumps to address 24;6.

3. It returns to address a-+1 after executing the RET in-

struction.

Table 1 shows the information in the INTE FF at address
a@+3 and a4 when the instructions El and/or DI are ex-
ecuted at addresses @ —1 and a +2.

Fig. 4 is a flow chart of the TRAP interrupt processing
routine.

Table 1 TRAP interrupt and RIM instructions

— Number ! !
e 1 2 3 4 5 | 6
| Condition " . S S — N
instruction in address a-1 "B | Bl E o] o] oI
L S — — — + - - + -
Instruction in address a+2 [ El l NOP DI El i NOP D!
—— el — i | S — -
Contents of (A)3 after the ex- ' ;
ecution of the RIM instruction in 1 | 1 1 [ 0 0

address a+3
— —
State of INTE FF after the ex»*

ecution of the RIM instruction in i 1 0 a 1 a 0
address a+3

Contents of (A)3 after the ex-

ecution of the RIM instruction in 1
address a+4

o
o
=
o

State of INTE FF after the ex-
ecution of the RIM instruction in 1
address a+4

o
o
o
o

Note 7 : The contents of (A); after the excution of the RIM instruction is
an information of the INTE FF. The INTE FF assumes state |

when it is in the El state, and 0 when it is in the DI state.

YES

A FFINTE FF
INTE FF—0

@
YES

(A)s—A FF
A FF+INTE FF

(A)3+
INTE FF
| —

END

Fig.3 TRAP interrupt and INTE FF processing

yx |PUsH-|} savinG ReaisTER

RIM
PUSH |7 SAVING INTE FF
PSW
2416] CALL :S
AP (x) 3 TRAP INTERRUPT
INTERRUPT—= a | ADD D ) : PROCESSING PROGRAM
REQUEST 27| RET 5
POP
PSW
ANI
081, |f'NTE FF RETURN PROCESSING
Jz
(xa)
(xb)
\ PoP |} RETURNING REGISTER
\ El
~---4 RET
A
\xbxa|lpop ----| } RETURNING REGISTER
-4 RET
Fig. 4 TRAP interrupt processing routine
MITSUBISHI
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MITSUBISHI LSIs

MSL8085AP

8-BIT PARALLEL MICROPROCESSOR

PULL-UP OF THE RESET IN INPUT

In order to increase the noise margin, the RESET IN input
terminal is pulled up by about 3k} (typ) when the condition
is satisfied. Fig. 5 is a connection diagram of
the RESET IN input, and Fig. 6 shows the relation between
input voltage and input current.

Vi2 Vg iResin

! INSIDE CPU
X v(;(,
\

|
RESET IN

[@ ST S —

Conditions for Using a Quartz Crystal Element

1. Quartz Crystal Specifications

® Parallel resonance

® The frequency is 2 times the operation frequency (2 ~
6. 25MHz)

® Internal load capacitance: Approx. 16pF

Parallel capacitance: Below 7pF

® Equivalent resistance: Below 75 Q (for operation above
4MHz)

® For operation in the range 2 ~ 4MHz, the resistance
showld be made as small as possible.

® Drive capability: Above 5mW (the power at which the
crystal will be destoryed)

2. External Circuitry

M5L8085AP

Cis: Writing capacitance of pin X
Czst Writing capacitance of pin X;

Fig. 5

Connections of RESET IN input

‘mAL Y
|
0.6 L -

INPUT CURRENT

.
INPUT VOLTAGE

Fig. 8 RESET IN input current vs input voltage

DRIVING CIRCUIT OF X, AND X, INPUTS
input terminals, X, and X: of the M5L8085AP can be driven
by either a crystal, RC network, or external clock. Since the
driver clock frequency is divided to 1/2 internally, the input
frequency required is twice the actual execution frequency
{6MHz for the M5L8085AP which is operated at 3MHz) . Fig.
7 are typical connection diagram for a crystal circuit respec-
tively.

v X
= .
2
2
e Sy
-
becd

OSCILLATION FREQUENCY 1~6MHz PARALLEL
RESONANT CRYSTAL OSCILLATOR IS USED

Fig. 7 Connections when crystal is used for
Xy and X; inputs

A

. External capacitance at pin X;
Cz© Exterral capacitance at pin Xz
Cs= CizZ C; == Cis = C=C +Cis
| c.=C.+Cus
L eed - 7

® For operation above 4MHz:

Ci=C,=10pF
® For operation below 4MHz:
C1=Cz=]5pF

External Clock Driver Circuit

LOW TIME >6Cns

Vi

+ov

T +5v

M5L8085AP

4700

Pullup resistors are required to assure that
the high level voltage of the input is at least
4v.

MITSUBISHI
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MITSUBISHI LSIs

MSL808SAP

8-BIT PARALLEL MICROPROCESSOR

WAIT STATE GENERATOR

Fig. 8 shows a typical 1-wait state generator for low speed

RAM and ROM applications.

M5L8085AP
CLK(OUT)

2D 2CK  2Q

1D MT74LS74P

1RD 1CK 1Q

VaLe]
45y M5LBOBSAP

READY
M5L808SAP

Fig. 8 1-wait state generator

Relation of Rim and Sim Instructions With

The Accumulator
(Supplementary Description).

The contents of the accumulator after the execution of a RIM

instruction is shown in Fig. 9.

{ (1 WHEN THE MASK IS SET)

SERIAL INPUT DATA (SID)

STATE OF UNFULFILLED
INTERRUPT REQUEST

17.5:STATE OF PENDING
FLIP-FLOP

16.5}.STATE OF TERMINALS
RST 6.5 AND RST 5.5

STATE OF INTERRUPT ENABLE

FLAG { | WHEN ENABLE)

STATE OF INTERRUPT MASK

The contents of the accumulator after the execution of a
SIM instruction is shown in Fig.10.

SERIAL OUTPUT DATA

!
\

SOD SET ENABLE
VALUE IN BIT 7 IS TRANS-
FERRED TO SOD LATCH
WHEN SSE IS 1

—NOT USED

-RST 7.5 PENDING RESET
PENDING FLIP-FLOP OF
RST 7.5 IS RESET WHEN
R7.5 is 1

-MASK SET ENABLE
ENABLES SET/RESET OF MASKS
FOR BITS 0~2, WHEN MSE IS !

MASK SET/RESET OF RST/.5
—MASK SET/RESET OF RST6.5
‘ "MASK SET/RESET OF RST 5.5

I SET=1:INTERRUPT DISABLE
RESET=0:INTERRUPT ENABLE

ISODISSEI X |R/.SIMSEIM7.SIMG,5|M5.5 AGCUMULATOR

CONTENTS OF

7 6 5

4

3

2

o0

Fig.

S OF

CONTENT

EEEEE [wrefvss]vss|  RScumuLaToR
7 6 5 4 3 2 1 0

Fig. 9 Relation of the instruction RIM

with the accumulator

10 Relation of the SIM instruction
with the accumulator
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