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Features

® 8-Bit CPU, ROM, RAM, I/O in single package

= Single 5V supply

® Up to 1.36 usec instruction cycle for 11 MHz operation.
All instructions 1 or 2 cycles

® Basic machine instructions: 96
1-byte instructions: 68
2-byte instructions: 28

® Single level interrupt

General Description

The UM8048/8035/8049/8039 is a totally self-sufficient
8-bit parallel computer fabricated on a single silicon chip
using UMC N-channel silicon gate MOS process.

The UMB048 contains a 1K x 8 program memory, a 64 x 8
RAM data memory, 27 |/0 lines, and an 8-bit timer/counter
in addition to on-board oscillator and clock circuits. The
UMBO049 contains a 2K x 8 program memory, a 128 x 8
RAM data memory, 27 /O lines, and an 8-bit timer/counter
in addition to on board oscillator and clock circuits. For
systems- that require extra capability, the UM8048/8049
can be expanded using standard memories and MCS-48,

UM8048/8035/8049/8039
» Single Chip 8-Bit Microcomputer '

®m UMB048/8049 is interchangeable with Intel’s P8048/
8049 in pin configuration and electrical characteristics

m UM8B049-2Kx8 ROM  128x8 RAM 27 1/O Lines
UMB048-1K x8 ROM 64x8 RAM 27 I/O Lines

B |nternal timer/event counter

Easily expandable memory and 1/0

B Compatible with MCS memory and |/O

MCS-80 and MCS-85 peripherais. The UMB8035 is the
equivalent of an UM$048 without program memory. The
UMB039 is the equivalent to an UMB049 without program
memory.

This microprocessor is designed to be an efficient controller
as well as an arithmetic processor. The UM8048/8049 has
extensive bit handling capability as well as facilities for
both binary and BCD arithmetic. Efficient use of program
memory results from an instruction set consisting mostly of
single byte instructions and non instructions over two
bytes in length.

Pin Configuration

To ] A 40 JVcc
XTAL1[]2 BT
xTAL2 []3 38| Jr27.
RESET [} 4 37 []P26

SS[]s 36 szs

INT[]e 35 [ P24

eEa |7 34 %PW

rRD[ |8 33| _]P16
m% o UMB048/ 3, [ri5
WrR[]10 8035/ 3| Jr1a
ale[]11 8049/ 351 p3
o8y [}12 8039 9 7r12
DBy []13 28] ]P1
DBy [ 14 27 ]P10
DBj3 15. 26 jVDD
0345 16 25 [ JPROG
pBs [ ]17 24| 1P23
pBg (] 18 23| Jp22
pB, [} 19 22 JpP21
ves [ |20 211_}P20

Logic Symbol
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PROGRAM
[— STORE
ENABLE

ADDRESS
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UM8048/8035/8049/8039

Block Diagram
P20 o8o
D87
EXPANSION TO
MORE 1/0 AND
MEMORY
PORT 2
BUS BUFFER BUS BUFFER
P&gvza;':::%” PORT 2 LATCH HIGH PROGRAM RESIDENT BUS LATCHES ZAN
COUNTER AND LOW
EXPANOER (HIGH 4) @) ROM 1Kx8
PORT 1/0 (2K x 8) PC TEMP REG
DECODE
is
0sC. 18Y
FREa. —] 3x5x32 TIMER EVENT LOWER PROGRAM
COUNTER PROGRAM STATUS
TEST 1 8) COUNTER (8) WORD
ﬁ 0 PORT 1 P10
A4 BUS .
. Asurrer K8 >
AN /N AND y
LATCH P17
-
ACCUMULATOR TEMP REG INSTRUCTION RAM ADDRESS
[} ) FLAGS REQIETES REGISTER
AND DECODER
MULTIPLEXER
|
ACCUMULATOR d REGISTER O
LATCH :> o —
ARITHMETIC REGISTER 1
LoGIC - [ TEST O
UNIT
® - TEST1 REGISTER 2
e TNT
> FLAGO REGISTER 3 X
CONDITIONAL !
BRANCH ’4— FLAG 1
LoGIC REGISTER 4 -
J=—TIMER FLAG
Voo
“——RAM SUPPLY le— CARRY REGISTERS
Vee A «
SO ™ 5V MAIN SUPPLY oECIvAL < acc g
Vs ADJUST ACC BIT e} REGISTER 6
——GND TEST b
e REGISTER 7
8 LEVEL STACK
(VARIABLE LENGTH)
OPTIONAL SECOND
- REGISTER BANK
CONTROL AND TIMING
DATA STORE
70 INT RESET PROG EA XTAL1 XTAL2 ALE PSEN SS RD R
(128x8) RESIDENT
64x8 RAM ARRAY
TIMING  INTER. INITIA. EXPANDER  CPU  OSCILLATOR PROGRAM  SINGLE ~ READ/WRITE 8048: 6“< "g szm
OUTPUT ~ RUPT  LIZE  STROBE  MEMORY  XTAL MEMORY  STEP STROBES 4 x
SEPARATE ENABLE 8049 2K x8ROM
. 128 x8 RAM
'ADDRESS
LATCH
ENABLE
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UM8048/8035/8049/8039

Absolute Ratings*

Operating Temperature . ... ........... 0°C 10 70°C
Storage Temperature . . . . . [ —65°C to 150°C
Voltaggeon Any Pin. . .. .. ... ... .... ~0.5V to +7V
Power Dissipation . . .. ........... .. ....... 1.5W

D.C. Characteristics
(T =0°C —70°C Ve = Vpp =5V £ 10%, Vgg = OV)

*Comments

Stresses above those listed under ‘‘Absolute Maximum
Ratings”” may cause permanent damage to the device.
These are stress ratings only. Functional operation of this
device at these or any other conditions above those indicat-
ed in the operational sections of this specification is not
implied and exposure to absolute maximum rating condi-
tions for extended periods may affect device reliability.

Limits
Parameter Symbol Units Test Conditions
Min. | Typ. | Max.
Input Low Voltage y 8
(All Except XTAL1, XTAL2, RESET) M —05 0. v
Input High Voltage v V. Vv
(All Except XTAL1, XTAL2, RESET) IH 20 ce
Input High Voltage (RESET, XTALT, XTAL2) ViH1 38 Vee \%
Input Low Voltage (RESET, XTAL1, XTAL2) Vit Vss| 0.5 \
Output Low Voltage (BUS) VoL 045 |- V loL =2.0 mA
Output Low Voltage _
(TRT)-,_VVF?_, »——PSEN' ALE) VOLT 045 \% lOL = 18 mA
Output Low Voltage (PROG) VoL2 0.45 \ loL = 1.0 mA
Output Low Voltage (All Other Outputs) Vois 0.45 \ loL =1.6 mA
Output High Voltage (BUS) Von 2.4 \Y IOH = —400 uA
Output High Voltage (RD, WR, PSEN, ALE) Vo1 2.4 \Y lon = —100 uA
Output High Voltage (All Other Outputs) VoH2 2.4 \ lon = —40 uA
Input Leakage Current (T1, INT) I £10 | MA | VssSViINSVce
Input Leakage Current >y
(P10-P17, P20-P27, EA, 53] liLs -500 MA Vcc> Vin 2 Vgs +0.45V
Input Leakage Current (RESET) iz 20 -300 =A VeeZ2Vin2ViL1
Odtput Leakage Current
+ VAN +
(BUS, TO) (High Impedance State) oL 101 KA | VeeZViNZVss +0.48V
8 8MHz, 6MHz
| Power Down Supply Current Ibo mA
12 11 MHz
35 70 8MHz, BMHz
Total Supply Current Ipbp t lcc mA
45 100 11 MHz
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| @UMG | R UMS8048/8035/8049/8039

A.C. Characteristics
(Ta =0°C —70°C, Ve = Vpp = +5V' % 10%, Vsg = 0V)

" Limits
Test
Parameter Symbol 6MHz 8MHz 11MHz Units
- Conditions(1)
Min. Max. Min. Max. Min. Max.
Cycle Time tcy 25 16.0 | 1.875{ 15.0 1.36 15.0 us
ALE Pulse Width ‘ ?LL 410 270 150 |- ns
Address Setup Before ALE tAL | 200 | | 140 70 ns
Address Hold FromAALE tLA 120 85 50 . ns
(C_ﬁo—gt’r\(;vl—:f fse Width tce1 | 1080 1730 480 | ns
%’ Pulsa Width. tcca | 800 650 | 350 ns
Data Setup Before WR tow | 880 610 390 1 ns
Data Hold After WR - WD 116 75 _ 40 ns (2)
Data Hold (RD, PSEN) DR 0 220 o | 160 0 110 ns
RD to Data in tRD1 800 520 330 | ns
'PSEN to Data in tRD2 » 550 330 190 ns
Address Setup Before WR. ' tAW 850 470 300 ns
Q:i :Zs;i::“‘i w5 tap1 | | 1680 {100 | 730 | ns
Address Setup
Before Data in (PSEN) tAD2 1250 : 720 : 46.0 : ns.
Address Float to RD, WR tAFCT 290 210 140 ns. ol (2)
Address Float to PSEN tAFC2 | 40 20 0 | | s @
%ﬁ%;‘m ALE teat | 120 | s ", | s0 1 ons
Control Pulse to ALE ‘
- (PSEN) tCA2 620 | 460 320 » ns
'Interrl;th Pulée Width TNT 3 3 | 3 MC (3)
Power on Reset Time tRES 5 5 S 5" | Mc (3)
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A.C. Characteristics {Continued)

Limits

Test
Parameter Symbol 6MHz 8MHz 11MHz Unit

Conditions(1)
Min. Max. Min. Max. Min. Max.

Port Control Setup
Before Falling Edge tcp 200 110 100 ’ .ns
of PROG

Port Control Hold

After Falling Edge - tpPC 460 300 160 ns

of PROG

PROG to P2 Input must v '

be Valid tPR 1300 940 650 ns

Output Data Setup Time tpp 850 600 400 ns 2
c

Output Data Hold Time tPD 200 130 90 ns g

input Data Hold Time tPF 0o | 250 o | 190 | o 140 | ns s

PROG Pulse Width tpp 1500 1060 700 ns

Port 2 1/O Data Setup

o0 ALE tPL 460 300 160 ns

Port 2 1/0 Data Hold

0 ALE tLp 150 90 40 ns

Port Output From ALE tpyv 850 660 510 ns

Notes: (1) Control Outputs C{ =80 pf, Bus Outputs Ci_= 150 pf
(2) Bus High Impedance Load 20 pf ’

(3) MC means machine cycle

Waveforms
INSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY

|«

ey |
|<—— L —-————! |
ALE I L } l |
_ | |
—=| tarc2 i tce2 { tca2 |<—
PSEN . | [
S LA
AL —»f l —’I OR
BUS FLOATING ADDRESS )( FLOATING INSTRUCTION FLOATING X
. }e— tRD2
tAD2
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WRITE TO EXTERNAL DATA MEMORY

EO e | L

l tcer } I tcal

B8US FLOATING T- ADDRESS X FLOATING a DATA l FLOATING X

taw ——l

READ FROM EXTERNAL DATA MEMORY

e | I ' [ L

tcet ‘ I

|
Ol
—

tAF1 }._._ —| o~
8US FLOATING ADDRESS FLOATING DATA FLOATING X
fe— tRD1
f tAD1

PORT 2 TIMING

v T\ S

EXPANDER we |— tcar
PORT

f—tPL —ea—s] }-— top D
ouTPUT x PCH X rorT20230ATA X PORT CONTROL x OUTPUT DATA x

EXPANDER ’ ’ l

tpE
PORT “‘ PR l

x . INPUT X
INPUT PCH x PORT 20-23 DATA X PORT CONTROL X DATA

}o—tcp ——T tPC —-I |
tpp

PROG

1/0 PORT TIMING

|

P20-23 x
OUTPUT PCH X PORT 20-23 DATA

NEW P20-23 DATA X PCH

P24-27

P10-17 PORT 24.27 PORT 10-17 DATA
QUTPUT

i \
A
X

NEW PORT DATA
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Pin Description

Designation Pin Functions
Vss 20 Circuit GND Potential
Vpp 26 +5V during operation. Low power standby pin
Vee 40 Main power supply; +5V during operation
PROG 25 Output strobe for UM8243 1/0 expander
Port 1: 27-34 8-bit quasi-bidirectional port
P10-P17
Port 2:
P24-pP27 35-38 8-bit quasi-bidirectional port
P20-P23 21-24 P20-P23 contain the four high order program counter bits during an external program

fetch and serve as a 4-bit 1/O expander bus for UM8243.

BUS: DO-D7 12-19 True bidirectional port which can be written or read synchronously using the R’RD,WR
strabes. The port can also be statically latched. Contains the 8 fow order program
counter bits during an external program memory fetch, and receives the addressed
instruction under controt of PSEN.

They also contains the address and data during an external RAM data access instruc-
tion under control of ALE, RD, and WR.

.
]
©
o
s
c
<]
o
<]
2
2
=

TO 1 Input pin testable using the conditional transfer instructions JTO and JNTO. TO can
be designated as clock output using ENTO CLK instruction.

m . 39 Input pin testable using the JT1, and JNT1 instructions. Can be designated the timer/
counter input using the STRT CNT instruction.

|

INT 6 Interrupt input. Initiates an interrupt if interrupt is enabled. Interrupt is disabled
(Active Low) after areset. Also testable with conditional jump instruction. (Active Low)
RD 8 Output strobe activated during a BUS read. Can be used to enable data onto the BUVS
(Active Low) from an external device. Used as a Read Strobe to External Data Memory.
WR 10 Output strobe during a BUS write. Used as write strobe to External Data Memory.
(Active Low)
RESET 4 Input which is used to initialize the processor. Also used during verification, and
(Active Low) power down.
ALE 11 Address Latch Enable. This signal occurs once during each cycle and is useful as
a clock output. The negative edge of ALE strobes address into external data and
program memory.
PSEN 9 Program Store Enable. This output occurs only during a fetch to external program
(Active Low) memory.
SS 5 Single step input can be used in conjuction with ALE to ''single step’ the processor
(Active Low) through each instruction
EA 7 External Access input which forcess all program memory fetches to reference external
memory. Useful for emulation and debug, and essential for testing and program
verification
XTAL1 2 One side of crystal input for internal oscillator Also input for external source.
XTAL2 3 Other side of crystal input
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UM8048/8035/8049/8039

Instruction Set

. . . Instruction Codes
Mnemonic Functions Descriptions D7 D6 DS D4 D3 D2 D1 DO Cycles | Bytes
Accumuintor
ADD A, #data | (A)<(A) + data Add immediate the specified Data to 6 0 0 0O o0 0 1 1 2 2
the Accumulator d7 d6 db5 d4 d3 d2 dl1 do
ADD A, Rr {A)«<{A) + (Rr) Add contents of designated register 0o 1 1 0 1 r r r 1 1
forr=0-7 to the Accumulator
ADD A,@ Rr | {A)«(A) + ((Rr)) Add indirect the contents of the data o 10 0 O 0 r 1 1
‘ forr=0-1 memory location to the Accumulator
ADDC A # (A)«(A) + (C) +data | Add immediate with carry the specified [0 0 0O 1 0 0 1 1 2 2
data data to the Accumulator d7 d6 db d4 d3 d2 dit do
[ADDC A, Rr {A)«(A) + (C) +{Rr}) | Add with carry the contents of the ot 1 1 1t ¢ r r 1 1
forr=0-7 designated register to the Accumulator
ADDC A, @ Rr | (A)«(A) + (C) + ({Rr)) | Add indirect with carry the contentsof | 0 1 1 1 0 0 O r 1 1
forr=0-1 data memory location to the Accumulator|
ANL A, #data | {A)«(A) AND data Logical AND specified immediate Data | 0 1 o 1 o o 1 1 2 2
with Accumulator d7 d6 d5 d4 d3 d2 d1 do
ANL A, Rr (A)<(A) AND (Rr) Logical NAD contents of designated o 1 0 1 1 r r r 1 1
forr=0-7 register with Accumulator .
ANL A, @Rr {A)«(A) AND ({Rr)) Logical AND indirect the contents of 0 t o0 1 0O 0 0 r 1 1
for r = 0-1 data memory with Accumulator
CPL A (A)«NOT (A) Complement the contents of the o o 1 1t o 1 1t 1 1 1
Accumulator
CLR A (A)«0 Clear the contents of the Accumulator o o0 1 o] 1 1 1 1 1
DA A Decimal Adjust the contents of the 1 0 1 1 1 1 1 1
Accumulator
DEC A (A)e<(A) ~1 Decrement by 1 the Accumulator'’s 6 0 0 0 o 1 1 1 1 1
contents
INC A (A)«(A) +1 increment by 1 the Accumulator’s 0 0 0 1 o 1 1 1 1 1
} contents
ORL A, #data |(A)<«(A) OR data Logical OR specified immediate data O 1t o 0o o O 1 1 2 2
’ with Accumulator d7 d6 d5 d4 d3 d2 d1 do
ORL A, Rr (A)<(A) OR (Rr) Logical OR contents of designated o 1 0 0 1 r r r 1 1
fror=0-7 register with Accumutator
ORLA,@Rr |(A)«(A) OR ({(Rr}) Logical OR indirect the contentsofdata [0 1 0 0 0 0 0 r 1 1
for r=0-1 memory location with Accumulator
RL A (AN+1) 4—(AN) Rotate Accumulator left by 1 bit 1 1 1 0o o0 1 1 1 1 1
(A0)« (A7) without carry
for N =0-6
ﬁLC A (AN+1) < (AN); Rotate Accumulator left by 1 bit 1 1 1 1 0 1 1 1 1 1
N =0-6, (AQ)«(C) through carry
(C)« (A7) .
RR A (AN} < (AN+1); Rotate Accumulator right by 1 bit o 1 1 10 1 1 1 1 1
N =0-6, (A7)« (AD) | without carry
RRC A (AN) < (AN+1); Rotate Accumulator right by 1 bit o 1 1 0 0 1 1 1 1 1
N =0-6, (A7)« (C) through carry
(C)«(A0)
SWAP A (Ad4-7)==(A0-3) Swap the two 4-bit nibbles in the 0 1 0O o0 O 1 1 1 1 1
Accumulator
XRL A1, # (A)«(A) XOR data Logic XOR specified immediate data 1 1 0 1 0 O 1 1 2 2
data with Accumulator d7 d6 d6 d4 d3 d2 di do
XRL A, Rr (A) < (A) XOR (Rr} Logical XOR contents of designated 1 1 1 1 r r r 1 1
forr=0-7 register with Accumulator
XRLA,@Rr | (A)<«(A) XOR ((Rr)) Logical XOR indirect the contents of 1 1 0 1 0 0 O r 1 1
forr=0-1 data memory location with Accumulator
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UM8048/8035/8049/8039

Instruction Set (Continued)

M . . e Instruction Codes ! 8
nemonic Functions Descriptions D7 D6 D5 D4 D3 D2 D1 0O Cycles | Bytes
Branch
DJINZ Rr, addr | (Rr)«(Rr})—1;r=0-7 | Decrement the specified register and 1 1 1 o] 1 r r r 2 2
1f(Rr) %0 test contents a7 a6 ab5 a4 a3 a2 al a0
(PCO~—7)+addr
JBb addr (PCO—7)<«addr if Bb=1 | Jump to specified address.if b2 bl bo 1 0 0 1 0 2 2
(PC) «(PC)+2 if Bb=0 | Accumulator bit is set al a6 ab a4 a3 a2 al a0
JC addr (PCO-7)«addrif C=1 | Jump to sepecified address if carry 1 1 1 1 o 1 1 0 2 2
(PC)« (PC)+2 if C=0 flag is set a7 a6 ab a4 a3 a2 al a0
lJFO addr (PCO-7)«addr if PO=1 | Jump to specified address if Flag FO 1 o] 1 1 0o 1 1 0 2 2
(PC)«(PC}+2 if FO=0 | isset a7 a6 a5 a4 a3 a2 al a0l
JF1 addr (PCO~7)«addrif F1=1 | Jump to specified address if Flag F1 Q 1 1 1 o} 1 1 0 2 2
(PC)«(PC)+2 if F1=0 | is set a7 a6 ab a4 a3 a2 al a0
[JMP addr (PC8—10)«addr 8~10 | Direct Jump to specified address al0 a8 a8 0 O 1 0 0 2 2
(PCO—7}<addr 0—7 within the 2K ‘address block a7 a6 a5 a4 a3 a2 al a0
(PC11)« DBF
JMPP @A (PCO-7)«({A)) Jump indirect to specified address 10 1 10 0 1 1 2 1
with address page
UNC addr (PCO—7)«addr if C=0 | Jump to specified address if carry flag 1 1 1 o o 1 1 0 2 2
(PC)«(PC)+2 if C=1 is low a7 a6 a5 a4 a3 a2 al a0
JN1 addr {PCO—7)<addr if I=0 | Jump to specified address if interrupt B 0 0 0 0 1 1 0 2 2
{(PC)<(PC)+2 if I=1 is fow a7 a6 ab a4 a3 a2 al a0
JNTO addr (PCO~7)<«addr if TO=0 | Jump to specified address if Test O o 0 1 o 0 1 1 0 2 2
(PC)« (PC)+2 if TO=1 | is low - a7 a6 ab5 a4 a3 a2 al a0
UNT1 addr {PCO—7)«addrif T1=0| Jump to specified address if Test 1 o] 1 0O 0 © 1 1 0 2 2
(PC)«(PC)+2if T1=1 | is low a7 a6 ab a4 a3 a2 al a0
UNZ addr (PCO—7)«addr if A#0 | Jump to specified address if 1 0 o0 1 o 1 10 2 2
(PC)«(PC)+2 if A=0 Accumulator is non-zero a7 a6 ab a4 a3 a2 al a0
JTF addr (PCO—7)<addrif TF=1| Jump to specified address if TimerFlag | 0 0 0 1 o 1 1 0 2 2
(PC)«(PC)+2 if TF=0 | issetto 1 : a7 a6 ab a4 a3 a2 al .al
UTO addr (PCO—7)<«addr if TO=1{ Jump to specified address if Test 0 0.0 1 1 0] 1 1 0 2 2
(PC)«(PC)+2if TO=0 | isa 1 : a7 a6 ab a4 a3 a2 al a0
JT1 addr (PCO—7)<«addr if T1=1| Jump to specified address if Test 1 0o 1 0 1 o 1 1 0 2 2
(PC)«(PC)+2if T1=0 | isa 1 ‘a7 a6 a5 a4 a3 a2 al a0
JZ addr (PCO7)<addr if A=0 Jump to specified address if 1 t 0 o0 0 1 1 0 2 2
(PC)«~(PC)+2 if A#0 | Accumutator is O a7 ab a5 a4 a3 a2 al a0
Control
ENI Enable the External Interrup input 0 o o o 1 0o 1 1 1
DIS | Disable the External Interrupt input 0 10 v o0 1 1 1
ENTO CLK Enable the Clock Output pin TO 0 1 1 1 4] 1 (o] 1 1 1
SEL MBO (DBF)<0 Select Bank O-(locations 0-02047) of 1 1 1 o 0 1 0 1 1 1
program Memory
SEL MB1 (DBF) <1 Select Bank 1 (locations 2048-4095) of | 1 1 1 1 o] 1 0 1 1 1
Program Memory
SEL RBO (BS)«0 Select Bank O (locations 0-7) of Data 1 t 0 o o 1 0 1 1 1
Memory
SEL RB1 (BS)+1 Select Bank 1 {locations 24-31) of 1 1 [} 1 [¢] 1 0 1 1 1
Data Memory
Data Moves
MOV A, #data | (A)«data Move immediate the specified datainto | 0 0 1 0O 0 0 1 1 2 2
the Accumulator d7 d6 d5 d4 d3 d2 d1 do
MOV A, Rr (A)<(Rr); r=0-7 Move the contents of the designated 1 1 1 1 1 r r r 1 1
registers into the Accumulator
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UMS8048/8035/8049/8039

Instruction Set (Continued)‘

. . . Instruction Codes
Mnemonic Functlops Descriptions D7 D6 D5 D4 D3 D2 D1 DO Cycles | Bytes
Data Moves (Cont.)
MOV A, @Rr [ (A)« ((Rr));r=0-1 Move indirect the contents data 1 1 1 1 o 0 0 r 1 1
memory location into the Accumulator
MOV A, PSW (A) « (PSW) Move contents of the Program Status 1 1 0O 0 0 1 1 1 1 1
Word into the Accumulator ’
MOV Rr, # (Rr) < data; r=0-7 Move immediate the spocified data into | 1 o 1 1 1 r r r 2 2
data ’ the designated register d7 d6 d5 d4 d3 d2 di do
MOV Rr, A (Rr) < (A); r=0-7 Move Accumulator Contents into the 1 T 0 r r r 1 1
designated register
MOV @ Rr, A ((Rr)} < (A), r=0-1 Move indirect Accumulator Contents 1 0 1 0O 0 o 0 r 1 1
into data memory |location
MOV @ Rr, # | ((Rr))«data; r=0-1 Move immediate the specified data into | 1 o 1 1 0 0 0 r 2 2
data data memory d7 d6 d5 d4 d3 d2 d1 "do
MOV PSW, A (PSW) < (A) Move contents of Accumulator into the | 1 1 o 1 0 1 1 1 1 1
program status word
MOVP A, @A | (PCO-7) « (A) Move data in the current page into th 1t 0 1 0 0 0 1 1 2 1
(A) < ((PC)) Accumulator .
MOVP3 A, @ A | (PCO-7) « (A) Move Program data in Page 3 into the 1 1 1 0 0 O 1 1 2 1
(PC8-10) « 011 Accumulator
(A) « ((PC))
MOVX A, @R | (A) < ({Rr)); r=0—1 Move indirect the contents of external 1 0 0 0 0 0 0 r 2 1
data memory into the Accumulator
MOVX @R, A | ({Rr)) « (A), r=0-1 Move indirect the contents of the 1 0o 0 1 0O 0 Oo r 2 1
Accumulator into external data memory
XCH A, Rr (A} = (Rr); r=0-7 Exchange the Accumulator and 0 O 1 0 1 r r r 1 1
designated register’s contents.
XCHA,@Rr .| (A) « ({Rr)); r=0~1 Exchange indirect contents of Accumu- | O 0 1 0 O O O r 1 1
lator and location in data,memory
XCHD A, @ Rr | (A0-3) = {(Rr0-3)); | Exchange indirect 4 bit contents of o o0 1 1 0O 0O 0 r 1 1
r=0-1 Accumuiator and data memory ’
Flags
CPLC (C) < NOT (C) Complement carry bit 1 0 1 o o0 1 1 1 1 1
CPL FO (FO) < NOT (FO) Complement Flag FO 1 0 0o 1 0 1 0 1 1 1
CPL F1 (F1) < NOT (F1) Complement Flag F1 1 0 1 1 ¢} 1 0 1 1 1
CLRC (C)<0 Clear carry bit to O 1 0o 0 1 0o 1 1 1 1 1
CLR FO (FO)« 0 Ciear Flag0to O 1 0 O 0o 1 0 1 1 1
CLR F1 (F1)«< 0 Clear Flag 1 to 0 1 0 1 0 1 0 1 1 1
* Input/Output
ANL BUS, #. (BUS) « (BUS) AND Logical AND immediate specified data 1 0 0 1 1 O ¢ o0 2 2
data data with contents of Bus d7 d6é d5 d4 d3 d2 dit do
ANL Pp, # (Pp) < (Pp) AND data | Logical AND immediate specified data 1 o 0o 1 1 0O p p 2 2
data p=1-2 with designated port (1 or 2) - d7 d6 db5 d4 d3 d2 di do
ANLD Pp, A {Pp) < (PpY AND (AQ—3) | Logical AND contents of Accumulator 1 o 0 1 1 1 P P 2 1
p=4-7 with designated port (4—7)
IN A, Pp 1 (A) < (Pp),p=1-2 Input data from designated port (1—2) 0O 0 0 0 1 0O p p 2 1
' into Accumulator :
INS A, BUS (A) < (BUS) Input strobed Bus data into 0o 0o 0o 0 1t O O O 2 1
o . Accumulator
MOVD A, Pp (A0—3) <« (Pp); p=4—7 | Move contents of designated port 0O o 0 0 1 1 P p 2 1
-1 {A1=7I«0 (4—7) into Accumulator )
MOVD Pp, A {Pp) « A0-3; Move contents of Accumulator into o 1 1 1T p p 2 1
: p=4-7 designated port (4—7) :
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Instruction Set (Continued)

UM8048/8035/8049/8039

. . Lo Instruction Codes
Mnemonic Functions Descriptions D7 D6 D5 D4 D3 D2 D1 DO Cycles | Bytes
Input/Output {Cont.)
ORL BUS, # (BUS) « (BUS) OR Logical OR immediate specified data 1 0O o0 0 1 o 0 o© 2 2
data data : with contents of Bus d7 d6 db6 d4 d3 d2 di1 do
ORLD Pp, A (Pp) < (Pp) OR (A0-3} | Logical OR contents of Accumutator 1 1 1 [ 2 1
p=4-7 with designated port (4—7)
ORL Pp, # (Pp) < (Pp) OR data Logical OR immediate specified data 1 0 o0 O 1 0 p p 2 2
data p=1-2 with designated port (1—2) d7 d6 d5 d4 d3 d2 d1 do
OUTL BUS, A [ (BUS) « (A) Output contents of Accumulator onto c 0O 0-0 0 O 1 2 1
Bus
OUTL Pp, A (Pp) « (A); p=1-2 Output contents of Accumulator to 0 O 1 1 1 0 »p p 2 1
designated port (1-2)
Register
DEC Rr (Rr) < (Rr) — 1; Decrement by 1 contents of designated | 1 t 0 0 1 r roor 1 1
r=0-7 register
INC Rr (Rr) < (Rr) +1; tncrement by 1 conents of designated 0o 0 0 1 1 r r r 1 1
r=0-7 register - t
INC@R (Rr)) < ((Rr}) +1; Increment indirect by 1 the contents 0 0 0 1 0 0 0 r 1 1 3
r=0— of data memory location S
Subroutine g
Call addr ((SP)) « (PC), (PSWA—7) | -Call designated Subroutine al0 a9 a8 1 0 1 0 O 2 2 §
(SP) « (SP) +1 a7 a6 ab a4 a3 a2 al a0 . 9
(PC8~10) «-addr 8—10 b
(PCO—7) « addr 07
(PC11) « DBF
RET (SP) < (SP) — 1 Return from Subroutine without 1 6 0 0O 0 0 1 1 2 1
(PC) « ({SP)) restoring Program Status Word .
JRETR (SP) «- (SP) — 1 Return from Subroutine restoring * 1 o 0 1 0o 0 1 1 2 1
(PC) « ({SP)) Program Status Word
(PSW4-7) « ((SP})
Timer/Counter
ENTCNTI Enable Internal interrupt Flag for o 0 1 0 o0 1 0o 1 1 1
Timer/Counter output  *
DIS TCNT! Disable Internal interrupt Flag for 0o 0 1 1 0 1 0 1 1 1
Timer/Counter output ’
MOV A, T (A) «(T) Move contents of Timer/Counter into o 1t 0o o o0 O 1 O 1 1
Accumulator
MOV T, A (T) «(A) Move contents of Accumulator into o 1 1 o.0 0 1 O 1 1
Timer/Counter
STOP TCNT Stop Count for Event Counter 0] 1 10 O 1 o] 1 1 1
STRT CNT Start Count for Event Counter o 1 o 1 1 1 1
STRTT Start Counter foe Timer o 1 0 1 1 1 1
Miscellaneous )
NOP No Operation performed 0 0 0 0O 0 O 0 © 1 1
Notes: 1. Instruction Code Designations r and p form the binary representation of the Registers and Ports involved.

2. References to the address and data are specified in bytes 2 and/or 1 of the instruction.

3. Numerical Subscripts appearing in the FUNCTION column reference the specific bits affected.

Ordering Information

Part Number Max. Freq.
UMB035-6

- 6 MHz
UM8039-6
UM8035-8 8 MHz
UMB039-8
UMB035-11 11 MHz
UM8039-11
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