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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to vii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T Tubes for r.f. heating
T2a Transmitting tubes for communications, glass types
T2b Transmitting tubes for communications, ceramic types
T3 Klystrons
T4 Magnetrons for microwave heating
T5 Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications
T6 Geiger-Miiller tubes
T8 Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units
T9 Photo and electron multipliers
T10 Plumbicon camera tubes and accessories
™ Microwave semiconductors and components
T12 Vidicon and Newvicon camera tubes
T13 Image intensif}ers and infrared detectors

T15 Dry reed switches

T16 Monochrome tubes and deflection units
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

v October 1985



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S3

S4b

S5

S6

S§7

S8a

S8b

S9

S10

S1

S12

$13
*S14

Sol:wo:ltssignal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes,
tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Light-emitting diodes

Devices for optoelectronics

Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and

infrared sensitive devices, laser and fibre-optic components

Power MOS transistors

‘Wideband transistors and wideband hybrid IC modules

Microwave transistors
Surface acoustic wave devices
Semiconductor sensors

Liquid Crystal Displays

*To be issued shortly.
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INTEGRATED. CIRCUITS (PURPLE SERIES)'

The NEW SERIES of handbooks is now completed, With effect from the publication date of this

handbook the ““N" in the handbook code number will be deleted.
Handbooks to be replaced during 1986 are shown below.

The purple series of handbooks comprises:

1C01

1C02a/b

1C03

1C04

1CO5N

ICO6N

1C08

ICO9N
1C10

IC11IN

Supplement
to IC11N

1IC12
IC13

IC14

IC15

IC16
1IC17
IC18

Radio, audio and associated systems
Bipolar, MOS

Video and associated systems
Bipolar, MOS

Integrated circuits for telephony
Bipolar, MOS

HE4000B logic family
CMOS

HE4000B logic family — uncased ICs
CMOS

High-speed CMOS; PC74HC/HCT/HCU
Logic family

ECL 10K and 100K logic families

TTL logic series

Memories
MQOS, TTL, ECL

Linear LSI
Linear LSI

12C-bus compatible ICs

Semi-custom :
Programmable Logic Devices (PLD

Microcontrollers and peripherals
Bipolar, MOS

FAST TTL logic series

CMOS integrated circuits for clocks and watches
Integrated Services Digital Networks (ISDN)

Microprocessors and peripherals

new issue 1986
ICOTN 1985

new issue 1986
IC02Na/b 1985

new issue 1986
ICO3N 1985

new issue 1986
1C4 1983

published 1984
published 1986

New issue 1986
ICO8N 1984

published 1986

new issue 1986
1C7 1982

published 1985
published 1986

not yet issued

. new issue 1986

IC13N 1985
published 1986

new issue 1986
IC15N 1985

first issue 1986
not yet issued

new issue 1986

vi
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

c2
Cc3
C4
C5
C6
c7
Cc8
c9
Cc1

C12
C13
Cc14
C15
C16
c17
Cc18
c19
Cc20

C22

Television tuners, coaxial aerial input assemblies, surface acoustic wave filters
Loudspeakers

Ferroxcube potcores, square cores and cross cores
Ferroxcube for power, audio/video and accelerators
Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Varistors, thermistors and sensors

Potentiometers, encoders and switches

Fixed resistors

Electrolytic and solid capacitors

Ceramic capacitors

Permanent magnet materials

Stepping motors and associated electronics

Direct current motors

Piezoelectric ceramics

Wire-wound components for TVs and monitors

Film capacitors

July 1986
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FUNCTIONAL

INDEX
FUNCTIONAL INDEX
type number description page
SINGLE-CHIP 8-BIT MICROCONTROLLERS
NMOS
RAM | ROM

MABS8O35HLP; HLWP 64 — ROM:-less version of MAB8048H 97
MAF8035HLP 64 — ROM:-less version of MAB8048H;

extended temperature 97
MAF80A35HLP 64 — ROM:-less version of MAB8048H; automotive

temperature; reduced frequency 97
MAB8048HP; HWP 64 1K 97
MAF8048HP 64 1K like MAB8048H; extended temperature 97
MAF80A48HP 64 1K like MAB8048H; automotive temperature;

reduced frequency 97
MAB8411P; T 64 1K plus 8-bit LED driver 123
MAF8411P 64 1K plus 8-bit LED driver; extended temperature 123
MAF84A11P 64 1K plus 8-bit LED driver; automotive

temperature; reduced frequency 123
MAB8421P; T 64 2K plus 8-bit LED driver 123
MAF8421P 64 2K plus 8-bit LED driver; extended temperature 123
MAF84A21P 64 2K plus 8-bit LED driver; automotive

temperature; reduced frequency 123
MAB8422P 64 2K plus 8-bit LED driver 155
MAF8422P 64 2K plus 8-bit LED driver; extended temperature 155
MAF84A22P 64 2K plus 8-bit LED driver; automotive

temperature; reduced frequency 155
MAB8031AHP; AHWP 128 - ROM:-less version of MAB8051AH 31
MAF8031AHP; AHWP 128 - ROM:-less version of MAB8051AH;

extended temperature 31
MAF80A31AHP; AHWP 128 — ROM-less version of MAB8051AH; automotive

temperature; reduced frequency 31
MAB8039HLP; HLWP 128 — ROM-less version of MAB8049H 97
MAF8039HLP 128 — ROM-less version of MAB8049H;

extended temperature 97
MAF80A39HLP 128 — ROM:-less version of MAB80A49H; automotive

temperature; reduced frequency 97
MABB8401B; WP 128 - bond-out version for MAB84X1

family plus 8-bit LED-driver 123

Operating temperature range: 0 to 70 ©C.

Extended temperature range: —40 to + 85 ©C.

Automotive temperature range: —40 to + 110 °C;
except MAF80A31/51AH only —40 to + 100 ©C.

W (October 1986 3



FUNCTIONAL

INDEX
type number description page
SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)
NMOS (continued)
RAM | ROM

MAB8049HP; HWP 128 2K 97
MAF8049HP 128 2K like MAB8B049H; extended temperature 97
MAF80A49HP 128 2K like MAB8049H; automotive temperature;

reduced frequency 97
MABS051AHP; AHWP 128 | 4K mask-programmable ROM 31
MAF8051AHP; AHWP 128 4K like MAB8051AH; extended temperature 31
MAF80A51AHP; AHWP 128 4K like MAB8051AH; aotomotive temperature;

reduced frequency 31
MAB8441P; T 128 4K plus 8-bit LED driver 123
MAF8441P 128 4K plus 8-bit LED driver; extended temperature 123
MAF84A41P 128 4K plus 8-bit LED driver; automotive

temperature; reduced frequency 123
MAB8442P 128 4K plus 8-bit LED driver 155
MAF8442P 128 4K plus 8-bit LED driver; extended temperature 155
MAF84A42P 128 4K plus 8-bit LED driver; automotive

temperature; reduced frequency 155
MAB8461P; T 128 6K plus 8-bit LED driver 123
MAF8461P 128 6K plus 8-bit LED driver; extended temperature 123
MAF84A61P 128 6K plus 8-bit LED driver; automotive

temperature; reduced frequency 123
MAB8032AHP; AHWP 256 — ROM-less version of MAB8052AH 65
MAB8040HLP; HLWP 256 — ROM:-less version of MAB8050H 97
MAF8040HLP 256 — ROM-less version of MAB8050H;

extended temperature 97
MAF80A40HLP 256 — ROM-less version of MAB8050H; automotive

temperature; reduced frequency 97
MABB8050HP; HWP 256 4K
MAF8050HP 256 4K like MABB050H; extended temperature 97
MAF80A50HP 256 4K like MAB8050H; automotive temperature;

reduced frequency 97
MABB8052AHP 256 8K mask-programmable ROM 65

Operating temperature range: 0 to 70 ©C.
Extended temperature range: —40 to + 85 OC.
Automotive temperature range: —40 to + 110

oC

except MAF80A31/51AH only —40 to + 100 ©C.
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FUNCTIONAL

INDEX
type number description page
SINGLE-CHIP 8-BIT MICROCONTROLLERS
CMOS

RAM | ROM

PCF84C12P; T 64 1K 395
PCF84C21P; T 64 2K plus 8-bit LED driver; extended temperature 423
PCB85C51B 128 - software development version of PCB80C51 319
PCB8OC31BHP; BHWP 128 - ROM:-less version of PCB80C51 175
PCF80C31BHP; BHWP 128 - ROM:-less version of PCB80C51 175
PCBC39P; WP 128 — ROM:-less version of PCB80C49 203
PCF80C39P 128 — ROM:-less version of PCF80C49;

extended temperature 203
PCB80C49P; WP 128 2K 203
PCF80C49P 128 2K like PCB80C49; extended temperature 203
PCB80C51BHP; BHWP 128 4K mask-programmable ROM 175
PCF80C51BHP; BHWP 128 4K mask-programmable ROM 175
PCF84C41P; T 128 4K plus 8-bit LED driver; extended temperature 423
PCD3315CP; T 160 1K telephony microcontroller 351
PCD3343D;P; T 224 3K telephony microcontroller 355
PCB80C552WP 256 - ROM:-less version of PCB83C552 233
PCB80C652wWP 256 — ROM:-less version of PCB83C652 281
PCF84C00B; T 256 - bond-out version of PCF84CXX family 423
PCB83C552WP 256 8K PCB80C51 plus additional functions 233
PCB83C652WP 256 8K PCB80C51 plus additional functions 281
PCF84C81P; T 256 8K plus 8-bit LED driver; extended temperature 423
PCF84C85P; T 256 8K 32 1/0; extended temperature 471

Operating temperature range: 0 to 70 ©C.
Extended temperature range: —40 to + 85 OC.
Automotive temperature range: —40 to + 110 OC.

October 1986 5




FUNCTIONAL

INDEX

type number description page
8-BIT MICROCONTROLLERS (bipolar)
8X300 microcontroller; 250 ns cycle time 515
8X305 microcontroller; 200 ns cycle time 5356
8X310 interrupt control coprocessor bb57
8X320 bus interface register array; 2-port RAM for 8/16-bit

interface between a host and peripheral processor 569
8X330 floppy disk formatter/controller 577
8X350 2048-bit bipolar RAM (256 x 8); high-speed memory

with bus interface 593
8X353 bipolar RAM (32 x 8); high-speed memory with bus interface 597
8X355 LIFO stack memory (32 x 8); high-speed LIFO stack

with bus interface 605
8X360 memory address director 613
8X371 latched bidirectional 1/0 ports 615
8X372 addressable/bidirectional |/O ports; synchronous 623
8X374 addressable/bidirectional 1/0 ports; synchronous with parity 633
8X376 addressable/bidirectional 1/0 ports; asynchronous 623
8X382 4-input/4-output Addressable 1/0 ports 643
8X401 microcontroller 653
8X450 RAM (256 byte) 673
8X470 1/0 port 681
8T31 8-bit latched bidirectional 1/O ports; synchronous 695
8T32 8-bit latched addressable bidirectional 1/0 ports; synchronous 699
8T36 8-bit latched addressable bidirectional |/O ports; asynchronous 699
Product support
Product support 8X300 family 709
8X300KT1SK 8X305 Prototyping System 711
8X305 ICEPACK 731
8X300/8X305 development data 1/O port programmer 733
8X330 ECC application note 735
Software support
8X300AS1SS MCCAP cross assembler program 765
8X300AS2SS MCCAP cross assembler 766
Special purpose circuits
8X01A CRC generator/checker; Synchronous Data Link Control (SDLC) 769
8X02A control store sequencer 775
9401 CRC generator/checker 769
9403 64-bit FIFO buffer memory (16 x 4) 843
8X41 autodirectional bus transceiver 783
8X60 FIFO RAM Controller (FRC) 789
2960 Error Detection and Correction (EDC) Unit 797
2964B dynamic memory contreller 831

October 1986} (



FUNCTIONAL

INDEX
type number description page
DIGITAL SIGNAL PROCESSOR (DSP)

PCB5010 digital signal processor with on-chip ROM 855
PCB5011 ROM-less version of PCB5010 855
VIDEO DISPLAY
SAA5350 colour CRT controller (EUROM); CEPT standard 905
SCN2670 Display Character and Graphics Generator (DCGG) 933
SCN2671 Programmable keyboard & Comm Controller (PKCC) 949
App Note 401 using the 2670/71/72/73 CRT terminal chip set 971
App Note 403 2670/71/72/73 CRT set application briefs 987
TEA2000 PAL/NTSC colour encoder 995
SPEECH/SOUND SYNTHESIZERS
MEAS8000 voice synthesizer 1005
PCF8200 voice synthesizer (CMOS) 1029
0OM8200 speech demonstration board (for PCF8200) 1019
0M8201 speech demonstration box (for OM8200) 1023
OomM8210 speech analysis/editing system (for PCF8200) 1025
SAA1099 stereo sound generator for sound effects and music

synthesis (uC controlled) 1043
1°C-BUS PERIPHERALS
PCB8582P 256 x 8 EEPROM 1061
PCF8566P; T universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 96 segments 1069
PCF8570P; T 256 x 8 static RAM 1099
PCF8571D;P; T 128 x 8 static RAM 111
PCF8573P; T clock calendar 1123
PCF8574P; T remote 8-bit |/O enpander 114
PCF8576T,; U universal LCD driver for low multiplex rates

(1:1 to 1:4); max. 160 segments 1155
PCF8577P; T LCD direct driver (32 segments) or duplex driver (64 segments) 1191
PCF8577AP; AT LCD direct driver (32 segments) or duplex driver (64 segments);

different slave address 1191
PCF8583P; T 256 x 8-bit static RAM with alarm clock /calendar and

BCD-counter 1207
PCF8591P; T 8-bit A/D and D/A converter 1225

October 1986 7






NUMERICAL

INDEX

type number

description

NUMERICAL INDEX

package code

page

SINGLE-CHIP 8-BIT MICROCONTROLLERS

MAB8031AHP
MAB8031AHWP

MAB8032AHP

MABB8O35HLP
MABS8035HLWP

MABBO39HLP
MABS8O39HLWP

MAB8040HLP
MAB8040HLWP

MAB8048HP
MAB8048HWP

MABB8049HP
MAB8049HWP

MABB8O050HP
MAB8050HWP

MAB8051AHP
MAB8051AHWP

MABB8052AHP
MAB8401B

MAB8401WP

MAB8411P
MAB8411T

MAB8421P
MAB8421T

MAB8422P

MAB8441P
MAB8441T

MAB8442P

MAB8461P
MAB8461T

RAM

128
128

256

64
64

128
128

256
256

64
64

128
128

256
256

128
128

256
128

128

64
64

64
64

64

128
128

128

128
128

ROM

1K
1K

2K
2K

2K

4K
aK

4K

6K
6K

ROM-less version of MAB8051AH
ROM:-less version of MAB8051AH

ROM:-less version of MAB8052AH

ROM:-less version of MAB8048H
ROM:-less version of MAB8048H

ROM-less version of MAB8Q49H
ROM-less version of MAB8049H

ROM:-less version of MAB8050H
ROM:-less version of MAB8050H

mask-programmable ROM
mask-programmable ROM

mask-programmable ROM

bond-out version for MAB84X1
family plus 8-bit LED-driver
bond-out version for MAB84X1
family plus 8-bit LED-driver

plus 8-bit LED driver
plus 8-bit LED driver

plus 8-bit LED driver
plus 8-bit LED driver

plus 8-bit LED driver

plus 8-bit LED driver
plus 8-bit LED driver

plus 8-bit LED driver

plus 8-bit LED driver
plus 8-bit LED driver

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129
44-PLCC; SOT-187A

DIL-40; SOT-129

28/28 Piggy-back

68-PLCC; SOT-188A

DIL-28; SOT-117
S0-28; SOT-136A

DIL-28; SOT-117
S0-28; SOT-136A

DIL-20; SOT-146

DIL-28;SOT-117
S0-28; SOT-136A

DIL-20; SOT-146

DIL-28; SOT-117
S0-28; SOT-136A

31
31

65
97
97
97
97

97
97

97
97

97
97

97
97

31

65

123

123
123
123

123
123

155
123

123
155

123
123
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NUMERICAL

INDEX

L

type number description package code page
RAM | ROM

MAF8031AHP 128 — ROM-less version of MAB8051AH;

extended temperature DIL-40; SOT-129 31
MAF8031AHWP 128 | — ROM:-less version of MAB8051AH;

extended temperature 44-PLCC; SOT-187A 31
MAF80A31AHP 128 | — ROM-less version of MAB8051AH;

automotive temperature;

reduced frequency DIL-40; SOT-129 31
MAFB80A31AHWP 128 | — ROM-less version of MAB8051AH;

automotive temperature;

reduced frequency 44-PLCC; SOT-187A 31
MAF8035HLP 64 - ROM:-less version of MAB8048H;

extended temperature DIL-40; SOT-129 97
MAF80A35HLP 64 — ROM-less version of MAB8048H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97
MAF8039HLP 128 | — ROM:-less version of MAB8049H;

extended temperature DIL-40; SOT-129 97
MAF80A39HLP 128 | — ROM-less version of MAB8049H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97
MAF8040HLP 256 | — ROM-less version of MAB8050H;

) extended temperature DIL-40; SOT-129 97

MAF80A40HLP 256 | — ROM:-less version of MAB8050H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97
MAF8048HP 64 1K like MAB8048H;

extended temperature DIL-40; SOT-129 97
MAF80A48HP 64 1K like MAB8048H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97
MAF8049HP 128 | 2K like MAB8049H;

extended temperature DIL-40; SOT-129 97
MAF80A49HP 128 | 2K like MAB8049H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97
MAF8050HP 256 | 4K like MAB8050H;

extended temperature DIL-40; SOT-129 97
MAF80A50HP 256 | 4K like MAB8050H;

automotive temperature;

reduced frequency DIL-40; SOT-129 97

Operating temperature range: 0 to 70 ©C.

Extended temperature range: —40 to + 85 OC.

Automotive temperature range: —40 to + 110 ©C;
except MAF80A31/51AH only —40 to + 100 ©C.

10
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NUMERICAL

INDEX
type number description package code page
RAM | ROM

MAF8051AHP 128 | 4K like MAB8051AH;

extended temperature DIL-40; SOT-129 31
MAF8051AHWP 128 | 4K like MAB8051AH;

extended temperature 44-PLCC; SOT-187A 31
MAF80AG1AHP 128 | 4K like MAB8051AH;

automotive temperature;

reduced frequency DIL-40; SOT-129 31
MAF80A51AHWP 128 | 4K like MAB8051AH;

automotive temperature;

reduced frequency 44-PLCC; SOT-187A 31
MAF8411P 64 1K plus 8-bit LED driver;

extended temperature DIL-28; SOT-117 123
MAF84A11P 64 1K plus 8-bit LED driver;

automotive temperature;

reduced frequency DiL-28; SOT-117 123
MAF8421P 64 2K plus 8-bit LED driver;

extended temperature DIL-28; SOT-117 123
MAF84A21P 64 2K plus 8-bit LED driver;

automotive temperature;

reduced frequency DIL-28; SOT-117 123
MAF8422pP 64 2K plus 8-bit LED driver;

extended temperature DIL-20; SOT-146 155
MAF84A22P 64 2K plus 8-bit LED driver;

automotive temperature;

reduced frequency DIL-20; SOT-146 123
MAF8441P 128 4K plus 8-bit LED driver;

extended temperature DIL-28;SOT-117 123
MAF84A41P 128 | 4K plus 8-bit LED driver;

automotive temperature;

reduced frequency DIL-28;SOT-117 123
MAF8442P 128 | 4K plus 8-bit LED driver;

extended temperature DIL-20; SOT-146 155
MAF84A42P 128 | 4K plus 8-bit LED driver;

automotive temperature;

reduced frequency DIL-20; SOT-146 155
MAF8461iP 128 | 6K plus 8-bit LED driver;

extended temperature DIL-28; SOT-117 123
MAF84A61P 128 | 6K plus 8-bit LED driver;

automotive temperature;

reduced frequency DIL-28; SOT-117 123

Operating temperature range: 0 to 70 °C.

Extended temperature range: —40 to + 85 ©C.

Automotive temperature range: —40 to + 110 ©C;
except MAF80A31/51AH only —40 to + 100 ©C.
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NUMERICAL

INDEX
type number description package code page
MEAB8000 voice synthesizer DIL-24; SOT-101A 1005
0OM8200 speech demonstration board (for PCF8200) standard Eurocard 1019
OM8201 speech demonstration box (for OM8200) special pack 1023
0oM8210 speech analysis/editing system (for PCF8200) special pack 1025
PCB5010 digital signal processor woth on-chip ROM 68-PLCC; SOT-188A 855
PCB5011 ROM:-less version of PCB5010 144-PGA 855
SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)
RAM | ROM
— .

PCB80C31BHP 128 | — ROM:-less version of PCB80C51 DIL-40; SOT-129 175
PCB80OC31BHWP 128 | — ROM:-less version of PCB80C51 44-PLCC;SOT-187A 175
PCB80C39P 128 | — ROM:-less version of PCB80C49 DIL-40; SOT-129 203
PCB80C39WP 128 | — ROM:-less version of PCB80C49 44-PLCC;SOT-187A 203
PCB80C49P 128 | 2K DIL-40; SOT-129 203
PCB80C49WP 128 | 2K 44-PLCC;SOT-187A 203
PCB80C51BHP 128 | 4K mask-programmable ROM DIL-40; SOT-129 175
PCB80OC51BHWP 128 | 4K mask-programmable ROM 44-PLCC;SOT-187A 175
PCB80C552WP 256 | — ROM:-less version of PCB83C552 68-PLCC;SOT-188A 233
PCB80C652WP 256 | — ROM:-less version of PCB83C652 44-PLCC;SOT-187A 281
PCB83C552WP 256 | 8K PCB80C51 plus additional functions 68-PLCC; SOT-188A 233
PCB83C652WP 256 | 8K PCB80C51 plus additional functions 44-PLCC; SOT-187A 281
PCB85C51B 128 | — software development version

of PCB80C51 DIL-40; SOT-215 319
PCB8582 256 x 8 EEPROM; 12C bus DIL-8; SOT-97AE 1061
SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)

RAM | ROM

PCD3315CP 160 1,2K  telephony microcontroller DIL-28;SOT-117 351
PCD3315CT 160 1,2K  telephony microcontroller S0-28; SOT-136A 351
PCD3343D 224 | 3K telephony microcontroller DIL-28; SOT-135A 355
PCD3343P 224 3K telephony microcontroller DIL-28;SOT-117 355
PCD3343T 224 | 3K telephony microcontroller S0-28; SOT-136A 355
PCF80C31BHP 128 | — ROM:-less version of PCB80C51 DIL-40; SOT-129 175
PCF80C31BHWP 128 | — ROM:-less version of PCB80C51 44-PLCC;SOT-187A 175
PCF80C39P 128 | — ROM:-less version of PCF80C49;

extended temperature DIL-40; SOT-129 203
PCF80C49P 128 | 2K like PCB80C49;

extended temperature DIL-40; SOT-129 203
PCF80C51BHP 128 | 4K mask-programmable ROM DIL-40; SOT-129 175
PCB80C51BHWP 128 4K mask-programmable ROM 44-PLCC; SOT-187A 175
PCF8200 voice synthesizer (CMOS) DIL-24; SOT-101A 1029

Operating temperature range: 0 to 70 OC.
Extended temperature range: —40 to + 85 ©C.
Automotive temperature range: —40 to + 110 ©C.

12
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INDEX
type number description package code page
SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)

RAM | ROM
PCF84C00B 256 | — bond-out version PCF84CXX family 28/28 Piggy-back 423
PCF84C00T 256 | — bond-out version PCF84CXX family VS0-56; SOT-190 423
PCF84C12P 64 1K DIL-20; SOT-146 395
PCF84C12T 64 1K S0-20; SOT-163A 395
PCF84C21P 64 2K plus 8-bit LED driver;
extended temperature DIL-28; SOT-117 423
PCF84C21T 64 2K plus 8-bit LED driver;
extended temperature S0-28; SOT-136A 423
PCF84C41P 128 | 4K plus 8-bit LED driver;
extended temperature DIL-28; SOT-117 423
PCF84C41T 128 | 4K plus 8-bit LED driver;
extended temperature S0-28; SOT-136A 423
PCF84C81P 256 | 8K plus 8-bit LED driver;
extended temperature DIL-28; SOT-117 423
PCF84C81T 256 | 8K plus 8-bit LED driver;
extended temperature S0-28; SOT-136A 423
PCF84C85P 266 | 8K 32 1/0; extended temperature DIL-40; SOT-129 471
PCF84C85T 256 | 8K 32 1/0; extended temperature VS0-40; SOT-158A 471
PCF8566P universal LCD driver for low multiplex rates
(1:1 to 1:4); max. 96 segments DIL-40; SOT-129 1069
PCF8566T universal LCD driver for low multiplex rates
(1:1 to 1:4); max. 96 segments VS0-40; SOT-158A 1069
PCF8570P 256 x 8 static RAM; 12C bus DIL-8; SOT-97AE 1099
PCF8570T 256 x 8 static RAM; 12C bus SO-8L; SOT-176 1099
PCF8571D 128 x 8 static RAM; 1°C bus DIL-8;SOT-151A 1111
PCF8571P 128 x 8 static RAM; 12C bus DIL-8; SOT-97AE 111
PCF8571T 128 x 8 static RAM; 1%C bus SO-8L; SOT-176 111
PCF8573P clock calendar with serial /O DIL-16; SOT-38 1123
PCF8573T clock calendar with serial 1/0 SO-16L; SOT-162A 1123
PCF8574P remote 8-bit |/0 expander DIL-16; SOT-38 1141
PCF8574T remote 8-bit 1/0 expender SO-16L; SOT-162A 1141
PCF8576T universal LCD driver for low multiplex rates
(1:1 to 1:4); max. 160 segments VSO0-56; SOT-190 11565
PCF8576U universal LCD driver for low multiplex rates
(1:1 to 1:4); max. 160 segments uncased chip 1165

Operating temperature range: 0 to 70 °C.
Extended temperature range: —40 to + 85 ©C.
Automotive temperature range: —40 to + 110 ©C.

October 1986
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INDEX
type number description package code page
PCF8577P LCD direct driver (32 segments) or duplex driver

(64 segments) DIL-40; SOT-129 1191
PCF8577T LCD direct driver (32 segments) or duplex driver

(64 segments) VS0-40; SOT-158A 1191
PCF8577AP LCD direct driver (32 segments) or duplex driver

(64 segments); different slave address DIL-40; SOT-129 1191
PCF8577AT LCD direct driver (32 segments) or duplex driver

(64 segments); different slave address VS0-40; SOT-158A 1191
PCF8583P 256 x 8-bit static RAM with alarm clock/calendar

and BCD-counter DIL-8; SOT-97AE 1207
PCF8583T 256 x 8-bit static RAM with alarm clock/calendar

and BCD-counter SO-8L;SOT-176 1207
PCF8591P 8-bit A/D and D/A converter DIiL-16; SOT-38 1225
PCF8591T 8-bit A/D and D/A converter SO-16L; SOT-162A 1225
SAA1099 stereo sound generator for sound effects and

music synthesis (uC controlled) DIL-18;SOT-102ME 1043
SAA5350 Colour CRT controller (EUROM); CEPT standard DIL-40; SOT-129 905
SCN2670 Display Character and Graphics Generator (DCGG) N, | (28-DIL) 933
SCN2671 Programmable Keyboard & Comm Controller

(PKCC) N, | (40-DIL) 949
TEA2000 PAL/NTSC colour encoder DIL-18; SOT-102HE 995
8T31 8-bit Latched Bidirectional 1/0 ports; synchronous N (24-DIL)
8T32 8-bit Latched Addressable Bidirectional 1/0 695

ports; synchronous N, F (24-DIL) 699
8T36 8-bit Latched Addressable Bidirectional 1/0

ports; asynchronous N, F (24-DIL) 699
8X01A CRC Generator/Checker; Synchronous Data

Link Control (SDLC) N, F (14-DIL) 769
8X02A Control Store Sequencer N (28-DIL) 775
8X41 Autodirectional Bus Transceiver N (24-DIL) 783
8X60 FIFO RAM Controller (FRC) N, FQ (28-DIL) 789
8X300 Microcontroller; 250 ns cycle time 1 (50-DIL) 515
8X305 Microcontroller; 200 ns cycle time N, 1 (50-DIL) 535
8X310 Interrupt Control Coprocessor N, 1 (40-DIL) 557
8X320 Bus Interface Register Array; 2-port RAM for

8/16-bit interface between a host and

peripheral processor N, 1 (40-DIL) 569
8X330 Floppy Disk Formatter/Controller N (40-DIL) 577
8X350 2048-bit Bipolar RAM (256 x 8); high-speed

memory with bus interface N, F (22-DIL) 593
8X353 Bipolar RAM (32 x 8); high-speed memory

with bus interface N, F (20-DIL) 597
8X355 LIFO Stack Memory (32 x 8); high-speed LIFO

stack with bus interface N, F (20-DIL) 605
8X360 Memory Address Director N, I (40-DIL) 613
8X371 Latched Bidirectional 1/0 ports N, | (24-DIL) 615
8X372 Addressable/Bidirectional 1/O ports; synchronous N, I (24-DIL) 623

October 1986
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type number description package code page
8X374 Addressable/Bidirectional I/O ports; synchronous

with parity N, F (28-DIL) 633
8X376 Addressable/Bidirectional 1/0 ports; asynchronous N, | (24-DIL) 623
8X382 4-input/4-output Addressable 1/0O ports N, | (24-DIL) 643
8X401 Microcontroller N, 1 (64-DIL) 653
8X450 RAM (256 byte) N, | (24-DIL) 673
8X470 1/0 port N, | (24-DiL) 681
2960 Error Detection and Correction (EDC) Unit N, | (48-DIL) 797
2964B Dynamic Memory Controller - — 831
9401 CRC Generator/Checker N, F (14-DIL) 769
9403 64-bit FIFO Buffer Memory (16 x 4) N (24-DIL) 843

Purchase of Philips’ 12C components conveys a license under the
Philips’ 12C patent to use the components in the 12C system
provided the system conforms to the 12C specification defined

by Philips.

October 1986
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MAINTENANCE TYPE LIST

The types listed below are not included in this handbook. Detailed information will be supplied on

request.

MABB8021
MAB8041A

MAB84XX
MAF84XX
MAF84AX1
FAMILY

PCB80C31
PCB80C51

TEA1002

single-chip 8-bit microcomputer
single-chip 8-bit microcontroller

single-chip 8-bit microcontroller

single-chip 8-bit microcontroller

PAL colour encoder and video summer

successor type: MAB84X1
MAF84X1
MAF84AX1
FAMILY

successor type: PCB80OC31B
PCB80C51BH

successor type: TEA2000

16
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ORDERING
INFORMATION

PART NUMBERING SYSTEM

Example: SCN2661AC1N28

S C N 2 6 6 1 A C 1 N 2 8

Microprocessor Division Pin Count
Identifier — Always SC Basic Part Number 14, 16, 24, 28, 40, etc.
ower Package
N =N—Channel I = Ceramic
C=C—MOs N = Plastic
B =Bipolar
Timing Variatior

See appropriate data sheet

T

C=0°C to +70°C
(Commercial)

A= ~40°C to +85°C
(Automotive)

M= —55°C to +125°C
(Military)

P=-20°C to +70°C
(Philips)

18 August 1985



ORDERING
INFORMATION

BIPOLAR LS| ORDERING INFORMATION

3X300 1/0 Peripheral Components

Various 8X300/8X305 MicroController 1/O parts and bus expanders can be ordered with
an address preprogrammed at the factory or unprogrammed to permit feild address assign-
ment. Addresses in range indicated as STOCK in the table below may be ordered in any
quantity. Addresses outside of the STOCK range but indicated as AVAILABLE require a
minimum order of 250 pieces per line item per part type. To order, use the part number
indicated in the table, substituting the desired address of xx or xxx when ordering
preprogrammed parts.

PART ADDRESSES ORDER NUMBER
NUMBER AVAILABLE STOCK UNPROGRAMMED PREPROGRAMMED
N8T32F 000-255 None N8T32F N8T32F-xxx
N8T32N 000-255 000-015 N8T32N N8T32N-xxx
N8T36F 000-255 None N8T36F N8T36F-xxx
N8T36N 000-255 000-015 N8T36N N8T36N-xxx
N8X372N 000-255 000-015 N8X372N N8X372N-xxx
N8X374N 000-255 000-015 N8X374N NBX374-xxx
N8X376N 000-255 000-015 N8X376N NBX376N-xxx
N8X382N 000-255 000-015 N8X382N N8X382N-xxx

MCCAP 8X300/8X305 CROSSASSEMBLER PROGRAM

MCCAP, the crossassembler program for the 8X300 and 8X305 Micro-Controllers, is sup-
plied as a 9-track magnetic tape containing FORTRAN IV source code for the
crossassembler program. For compatibility with various computer systems, the tape is
available in various combinations of density and data encoding. To order, use the follow-
ing part numbers.

NUMBER DENSITY ENCODING
8X300 AS1-1 SS 800 ASCII
8X300 AS1-2 SS 800 EBCDIC
8X300 AS1-3 SS 1600 ASCII
8X300 AS1-4 SS 1600 EBCDIC

SINGLE/ FLOPPY
8X300 AS2SS DOUBLE DISK

August 1985 19



TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR INTEGRATED CIRCUITS

This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film,
thick-film and hybrid integrated circuits.

A basic number consists of:
THREE LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST AND SECOND LETTER
1. DIGITAL FAMILY CIRCUITS

The FIRST TWO LETTERS identify the FAMILY (see note 1).
2. SOLITARY CIRCUITS

The FIRST LETTER divides the solitary circuits into:

S : Solitary digital circuits
T : Analogue circuits
U : Mixed analogue/digital circuits

The SECOND LETTER is a serial letter without any further significance except 'H’ which stands
for hybrid circuits.

3. MICROPROCESSORS
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows:
| Microcomputer

MA | Central processing unit
MB : Slice processor (see note 2)
MD : Correlated memories
-ME : Other correlated circuits (interface, clock, peripheral controller, etc.)

4, CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS
The FIRST TWO LETTERS identify the following:
NH : Hybrid circuits
NL : Logic circuits
NM : Memories
NS : Analogue signal processing, using switched capacitors
NT : Analogue signal processing, using CTDs
NX : Imaging devices
NY : Other correlated circuits

Notes

1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay,
noise immunity).

2. By "slice processor’ is meant: a functional slice of microproc: ssor.

20 December 1982
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DESIGNATION

THIRD LETTER

It indicates the operating ambient temperature range.
The letters A to G give information about the temperature:

temperature range not specified
Oto+700C

—55 to + 125 °C
—25t0+700C

—25 to + 85 °C

—40 to +85 °C

—b5 to +85 0C

OMMUO®>

If a circuit is published for another temperature range, the letter indicating a narrower temperature
range may be used or the letter ‘A’.

Example: the range 0 to + 75 ©C can be indicated by ‘B’ or 'A’.

SERIAL NUMBER

This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a
combination of figures and letters) of an existing company type designation of the manufacturer.

To the basic type number may be added:
A VERSION LETTER

Indicates a minor variant of the basic type or the package. Exsept for ‘Z’, which means customized
wiring, the letter has no fixed meaning. The following letters are recommended for package variants:

: for cylindrical

: for ceramic DIL

: for flat pack

: for chip on tape

: for plastic DIL

: forQlIL

: for miniature plastic (mini-pack)
: for uncased chip

cHOO9r Mmoo

Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the
manufacturer (sponsor) wishes to give more information.

FIRST LETTER: General shape SECOND LETTER: Material

C : Cylindrical C : Metal-ceramic
D : Dual-in-line (DIL) G : Glass-ceramic (cerdip)
E : Power DIL (with external heatsink) M : Metal

F : Flat (leads on 2 sides) P : Plastic

G : Flat (leads on 4 sides)

K : Diamond (TO-3 family)

M : Multiple-in-line (except Dual-, Triple-, Quadruple-in-line)

Q : Quadruple-in-line (QIL)

R : Power QIL (with external heatsink)}

S : Single-in-line

T : Triple-in-line

A hyphen precedes the suffix to avoid confusion with a version letter.

December 1982 21



PRODUCT
STATUS
DEFINITIONS

DEFINITION OF TERMS

Data Sheet Identification

Product Status

Definition

Formative or
In Design

This data sheet contains the design
specifications for product develop-
ment. Specifications may change in
any manner without notice.

Advance Information

Sampling or
Pre-Production

This data sheet contains advance
information and specifications are
subject to change without notice.

Preliminary

First
Production

This data sheet contains preliminary
data and supplementary data will be
published at a later date. Signetics
reserves therighttomake changesat
any time without noticeinordertoim-
prove design and supply the best
possible product.

No
Identification
Noted

Full
Production

This data sheet contains final
specifications. Signetics reserves
the right to make changes at any
time without notice in order to im-
prove design and supply the best
possible product.

22
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RATING
SYSTEMS

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are choser by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.
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DESIGN MAXIMUM RATING SYSTEM
Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.,

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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MOS DEVICES

HANDLING MOS DEVICES

Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they
can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following
precautions are recommended.

Caution

Testing or handling and mounting call for special attention to personal safety. Personnel handling MOS
devices should normally be connected to ground via a resistor.

Storage and transport

Store and transport the circuits in their original packing. Alternatively, use may be made of a conductive
material or special IC carrier that either short-circuits all leads or insulates them from external contact.

Testing or handling

Work on a conductive surface {e.g. metal table top) when testing the circuits or transferring them from
one carrier to another. Electrically connect the person doing the testing or handling to the conductive

surface, for example by a metal bracelet and a conductive cord or chain. Connect all testing and hand-

ling equipment to the same surface.

Signals should not be applied to the inputs while the device power supply is off. All unused input leads
should be connected to either the supply voltage or ground.

Mounting .

Mount MOS integrated circuits on printed circuit boards after all other components have been mounted.
Take care that the circuits themselves, metal parts of the board, mounting tools, and the person doing
the mounting are kept at the same electric (ground) potential. If it is impossible to ground the printed-
circuit board the person mounting the circuits should touch the board before bringing MOS circuits
into contact with it.

Soidering

Soldering iron tips, including those of low-voltage irons, or soldering baths should also be kept at the
same potential as the MOS circuits and the board.

Static charges

Dress personnel in clothing of non-electrostatic material (no wool, silk or synthetic fibres). After the
MOS circuits have been mounted on the board proper handling precautions should still be observed.
Until the sub-assemblies are inserted into a complete system in which the proper voltages are supplied,
the board is no more than an extension of the ieads of the devices mounted on the board. To prevent
static charges from being transmitted through the board wiring to the device it is recommended that
conductive clips or conductive tape be put on the circuit board terminals.

Transient voltages

To prevent permanent damage due to transient voltages, do not insert or remove MOS devices, or
printed-circuit boards with MOS devices, from test sockets or systems with power on.

Voltage surges
Beware of voltage surges due to switching electrical equipment on or off, relays and d.c. lines.

~-May 1983\ (



SINGLE-CHIP_8-BIT MICROCONTROLLERS
(NMOS, CMOS)*

MABBO3TAH; MABBOBTAH . .. ...\ ueeecaeaineeeinaeens 31
MABBO3TAH; MABBOS2AH . . . ... eee e eneeennaannnnss 65
MABS048H/35HL ; MAB8049H/39HL ; MABBOSOH/40HL. . ... ...... .. 97
MABB84X1; MAF84X1; MAF84AXT family . .. ........ooeuvennnnn. 123
MABS8422/42; MAF8422/42; MAF84A22/82. . ... ... .cvuunenn.. 155
PCBBOC3TBH; PCBBOCSTBH .. ... .veenneenneeenannnns. 175
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*

User manual 1986
"'Single-chip 8-bit Microcontrollers”
Available on request







MAB8031AH
MAB8051AH

SINGLE-CHIP 8-BIT MICROCONTROLLER

DESCRIPTION

The MAB8051AH family of single«chip 8-bit microcontrollers is manufactured in an advanced 2 u
NMOS process. The family consists of the following members:

® MAB8031AH: ROM-less version of the MAB8051AH
® MABB8051AH: 4 K bytes mask-programmable ROM, 128 bytes RAM

Both types are available in 8, 10 and 12 MHz versions and 15 MHz for the MAB8031AH. In the
following, the generic term “MAB8051AH" is used to refer to both family members.

The device provides hardware features, architectural enhancements and new instructions to function as
a controller for applications requiring up to 64 K bytes of program memory and/or up to 64 K bytes
of data storage.

The MAB8051AH contains a non-volatile 4 K x 8 read-only program memory (not ROM-less version);
a volatile 128 x 8 read/write data memory; 32 1/0 lines; two 16-bit timer/everit counters; a five-source,
two-priority-level, nested interrupt structure; a serial 1/0 power for either multi-processor communi-
cations, 1/0 expansion, or full duplex UART; and on-chip oscillator and timing circuits. For systems
that require extra capability, the MAB8051AH can be expanded using standard TTL compatible
memories and logic.

The device also functions as an arithmetic processor having facilities for both binary and BCD arithme-
tic plus bit-handling capabilities. The instruction set consists of 255 instructions; 44% one-byte, 41%
two-byte and 15% three-byte. With a 12 MHz crystal, 58% of the instructions are executed in 1 us and
40% in 2 us. Multiply and divide instructions require 4 us. Multiply, divide, subtract and compare are
among the many instructions added to the standard MAB8048H instruction set.

For further detailed information see users manual ‘Single-chip 8-bit microcontrollers’.

Features

4 K x 8 ROM (8051AH only), 128 x 8 RAM
Four 8-bit ports, 32 1/0 lines -—
Two 16-bit timer/event counters
Full duplex serial port
External memory expandable to 128 K
Boolean processing
218 bit-addressable locations
On-chip oscillator
Five-source interrupt structure with two priority levels
58% of instructions executed in 1 us; multiply and divide in 4 us (at 12 MHz clock)
Enhanced architecture with:
non-page-oreinted instructions
direct addressing
four 8-bit register banks
stack depth up to 128-bytes
multiply, divide, subtract and compare
Available with extended temperature range: —40 to + 85 °C (MAF8031/51AH)
Available with automotive temperature range: —40 to + 100 °C (MAF80A31/51AH)

‘PACKAGE OUTLINES

MAB8031/51AHP; MAF8031/51AHP; MAF80A31/51AHP: 40-lead DIL; plastic (SOT-129).
MAB8031/51AHWP; MAF8031/51AHWP; MAF80A31/51AHWP: 44-lead, plastic leaded-chip-carrier
(PLCC); SOT-187A.
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Fig. 3a Pinning diagram for
MAB8031/51AHP; MAF8031/51AHP;
MAF80A31/51AHP.

* Vpp option available on request.
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[44] Vec
[43] Po.0 ADO
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[47] Po.2 AD2
[40] P0.3 AD3
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[39] Po.4 AD4
[38] Po.5 ADS
[37] Po.6 ADS
[36] P0.7 AD7
[35] EA

[34] ne.

E ALE

[32] PsEN

[31] P2.7 AD15
[30] p2.6 AD14
[29] P2.5 AD13

[#]
xTAL2 [20]

WR P3.6
RD P3.7

xTAL1 [21]
Ves [22]
AD8 P2.0 [24]

AD9 P2.1 [25]
AD10 P2.2 [26]

AD11 P2.3 [27]
AD12 P2.4 [28]

Fig. 3b Pinning diagram for
MAB8031/51AHWP; MAF8031/51AHWP;
MAF80A31/51AHWP,
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PINNING (DIL package)

1-8 P1.0-P1.7 Port 1: 8-bit quasi-bidirectional 1/0 port. It receives the low-order address
byte during program verification. Port 1 can sink/source one TTL (=4 LSTTL)
input. It can drive MOS inputs without external pull-ups.

9 RST/Vpp RESET/POWER DOWN: a high level on this pin for two machine
cycles while the oscillator is running resets the device. An internal pulldown
permits Power-On reset using only a capacitor connected to V. As an
available option, this pin also supplies standby power to the RAM: Vpp should
be held within its specified limit while V¢ drops below its specified limit.
When Vpp is LOW the RAM current is drawn from V¢c.

10-17 P3.0-P3.7 Port 3: 8-bit quasi-bidirectional 1/O port with internal pull-ups. It also
serves the following alternative functions:

Port pin Alternative function

P3.0 RXD/data: serial port receiver data input (asynchronous) or
data input/output (synchronous)

P3.1 TXD/clock: serial port transmitter data output (asynchronous)
or clock output (synchronous)

P3.2 INTO: external interrupt O or gate control input for timer/event
counter 0

P3.3 INTI : external interrupt 1 or gate control input for timer/event
counter 1

P3.4 TO : external input for timer/event counter O

P3.5 T1 : external input for timer/event counter 1

P3.6 WR: external data memory write strobe

P3.7 RD : external data memory read strobe.

Operation of an alternative function is determined by the relevant output
latch programmed to logic 1. Port 3 can sink/source one TTL input. It can
drive MOS inputs without external pull-ups.

18 XTAL 2 Crystal input 2: output of the inverting amplifier that forms the oscillator,
and input to the internal clock generator. Receives the external oscillator
signal when an external oscillator is used (see figures 6 and 7).

19 XTAL1 Crystal input 1: input to the inverting amplifier that forms the oscillator.
Connected to Vgg when an external oscillator is used (see figures 6 and 7).

20 Vss Ground: circuit ground potential.

21-28 P2.0-P2.7 Port 2: 8-bit quasi-bidirectional 1/0 port with internal puli-ups. It emits the
high-order address byte when accessing external memory. It also receives
the high-order address bits and control signals during program verification.
Port 2 can sink/source one TTL input. It can drive MOS inputs without
external pull-ups.

29 PSEN Program Store Enable output: read strobe to the external Program Memory.
It is activated twice each machine cycle during fetches from external Program
Memory. When executing out of external Program Memory two activations of
PSEN are skipped during each access to external Data Memory. PSEN is not
activated (remains HIGH) during fetches from internal Program Memory.

30 ALE Address Latch Enable output: latches the low byte of the address during

accesses to external memory in normal operation. It is activated every six
oscillator periods except during an external data memory access.
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A

PINNING (continued)

31

EA

32-39 P0.7-P0.0

40

Vee

When EA is held at a TTL high level the CPU executes out of the internal
Program Memory (ROM), provided the Program Counter is less than 4096.
When EA is held at a TTL low level the CPU executes out of external
Program Memory. EA does not float.

Port 0: 8-bit open drain bidirectional 1/0 port. It is also the multiplexed
low-order address and data bus during accesses to external memory (during
these accesses it activates internal pull-ups). It also outputs instruction bytes
during program verification. (External pull-ups are required during program
verification). Port O can sink/source two TTL inputs.

Power Supply: + 5 V power supply pin during normal operation.

36
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Single-chip 8-bit microcontroller

FUNCTIONAL DESCRIPTION
General

The MAB8051AH is a stand-alone high-performance microcontroller designed for use in real-time
applications such as instrumentation, industrial control and intelligent computer peripherals.

The device provides hardware features, architectural enhancements and new instructions to function
as a controller for applications requiring up to 64 K bytes of program memory and/or up to 64 K bytes
of data storage.

The MAB8031AH is a control-oriented CPU without on-chip program memory. It can address 64 K

bytes of external program memory in addition to 64 K bytes of external data memory. The MAB8051AH
is a MAB8031AH with the lower 4 K bytes of program memory filled with on-chip mask programmable
ROM. For systems requiring extra capability, the MAB8051AH can be expanded using standard TTL
memories and peripherals.

The two pin-compatible versions of this component reduce development problems to a minimum and
provide maximum flexibility. The MAB8051AH is for low-cost, high volume production; and the
MABB8031AH for applications requiring the flexibility of external program memory which can be easily
modified and updated in the field.

The MAB8051AH contains a non-volatile 4 K x 8 read-only program memory; a volatile 128 x 8 read/
write data memory; 32 1/0 lines; two 16-bit timer/event counters; a five-source, two-priority-level,
nested interrupt structure; a serial 1/O port for either multi-processor communications, 1/0 expansion,
or full duplex UART; and on-chip oscillator and timing circuits.

Central processing unit

The central processing unit (CPU) manipulates operands in four memory spaces. These are the

64 K-byte external data memory, 256-byte internal data memory and 16-bit program counter spaces.
The internal data memory address space is sub-divided into the 128-byte internal data RAM and
128-byte special function register (SFR) address spaces, as shown in Fig. 4a. See also Figures 4b to 4f,

64K 64K
EXTERNAL
overlapped space
4095 " ——
-l I
UNC
INTERNAL 128 |_REGISTERS
128
INTERNAL
INTERNAL
0 0 DATA RAM 0
- Y J . ~ J \ ~ J N v J
program counter program memory 4 internal p external
ata memory ata memory

7287534
Fig. 4a Memory map.

Where:

The internal data memory locations are addressable direct/indirect as follows:
location addressed
RAM 0 to 127 direct and indirect

SFR 128 to 255

direct only
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FUNCTIONAL DESCRIPTION (continued)

The internal data RAM contains four register banks (each with eight registers), 128 addressable bits,

and the stack. The stack depth is limited by the available internal data RAM and its location is
determined by the 8-bit stack pointer. All registers except the program counter and the four 8-register
banks reside in the special function register (SFR) address space. These memory mapped registers include
arithmetic registers, pointers, /O ports, interrupt system registers, timers and serial port. There are

128 addressable bit locations in the SFR address space.

The MAB8051AH contains 128 bytes of internal data RAM and 20 special function registers. It provides
a non-paged program memory address space to accommodate relocatable code. Conditional branches
are performed relative to the program counter. The register-indirect jump permits branching relative

to a 16-bit base register with an offset provided by an 8-bit index register. 16-bit jumps and calls
permit branching to any location in the contiguous 64 K program memory address space.

The MAB8051AH has five methods for addressing source operands:

® Register

® Direct

@ Register-Indirect

® Immediate

® Base-Register-plus Index-Register-Indirect

The first three methods can be used for addressing destination operands. Most instructions have a
“destination source’ field that specifies the data type, addressing methods and operands involved.
For operations other than moves, the destination operand is also a source operand.

Access addressing is as follows:

Registers in the four 8-register banks through Register, Direct, or Register-indirect.
128 bytes of internal data RAM through Direct or Register-indirect.

Special function registers through Direct.

External data memory through Register-indirect.

® Program memory look-up tables through Base-Register-plus Index-Register-indirect.

The MAB8051AH is classified as an 8-bit device since the internal ROM, RAM, Special Function Registers

(SFR), Arithmetic Logic Unit (ALU), and external data bus are each 8-bits wide. It performs
operations on bit, nibble, byte and double-byte data types.

Facilities are available for byte transfer, logic, and integer arithmetic operations. Data transfer, logic,
and conditional branch operations can be performed directly on Boolean variables to provide excellent
bit handling.

38
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SPECIAL
FUNCTION
REGISTER
2
55 FOH <-—
EOH <-—
DOH <-—
C3H =-—
FOR ADDRESS -
FUTURE B8H <— ABLE BITS
EXPANSION BOH <— IN SFRs
ABH -—
AQH <-—
98H -—
90H <—
88H <—
128 80H -—
~ I
\\ //
~ 7
N7
127
48
ADDRESS - 127 120
ABLE BITS
IN RAM
(128 BITS) _32(7 0
R7
BANK 3
_24|Ro
R7
BANK 2
16 | RO
REGISTERS —_—
1 R7
BANK 1
8 [ RO
R7
BANK 0
_olro
Y
INTERNAL ;
DATA RAM 293510

Fig. 4b Internal data memory address space.
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MAB8051AH
SYMBOLIC BYTE
ADDRESS  BIT ADDRESS ADDRESS
N NN
1 255 248
B 240 (FOH) <a—
247 240
ACC 224 (EOH) <&
231 224
PSW 208 (DOH) <a—|
215 208
IPC 184 (BBH) <8
191 184
P3 176 (BOH) <=
183 176
IEC 168 (Aan)<—l
175 168
P2 160 (AOH) <o
167 160
SBUF 153 (99H) }
SCON 152 (98H) e
159 152
P1 144 (90H) <
151 144

TH1 141 (8DH)
THO 140 (8CH)

T 139 (8BH)

TLO 138 (BAH)
TMOD 137 (89H)
TCON | 143 136 | 136 (88H) —a—
PCON 135 (87H)
DPH 131 (83H)
DPL 130 (82H)

SP 129 (81H)

PO 128 (80H) <’

135 128

SFR's
CONTAINING
DIRECT
ADDRESSABLE
BITS

Fig. 4c Mapping of special function registers.
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MABB8031AH

SPECIAL
FUNCTION
REGISTERS
255 [255 248) F8H e
248 FOH <
240 E8H <]
232 EOH <4
224 D8H e
216
208 DOH 8
200 C8H <4 hirect
192 COH <@\ AbDRESS-
184 B8H & NG
176 BOH -&— (BITS)
168 ABH -]
160 AOH <a—|
152 98H |
144 90H <—
136 88H <8
1284135 128} 80H <.’
127 -
a8
DIRECT 127 120
ADDRESSING
(BITS)
2 |7 0
R7
BANK 3
2 [ro
R7 Bank 2
REGISTER 16 [Ro
ADDRESSING R7
BANK 1
8 {mo
7
R7 BaNK 0
L o |Ro
N J
_ J Y
~ DIRECT ADDRESSING

STACK-POINTER REGISTER-INDIRECT AND

REGISTER-INDIRECT ADDRESSING

Fig. 4d Special function register bit addresses.
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RAM
BYTE  (MSB) (LSB)
7FH 127
Ay ~~
s et
2FH 7F 7E 70 7C 78 7A 79 78 |47
2EH 77 76 75 74 73 72 7 70 |46
20H 6F 6E 6D 6C [1:] 6A 69 68 |45
2CH 67 66 65 64 63 62 61 60 |44
2BH SF 5E 5D 5C 5B SA 59 58 |43
2AH 57 56 55 54 53 52 51 50 |42
29H 4F 4E 4D ac 4B 4A 49 a8 |41
28H a7 46 a5 a4 43 42 41 40 |40
27H 3F 3E 3D 3Cc 3B 3A 39 38 |39
26H 37 36 35 34 33 32 31 30 |38
25H 2F 2E 20 2C 28 2A 29 28 |37
24H 27 26 25 24 23 22 21 20 |36
23H 1F 1E 1D 1C 1B 1A 19 18 |35
22H 17 16 15 14 13 12 1 10 |34
21H OF 0E 0D oc 0B 0A 09 08 |33
20H 07 06 05 04 03 02 01 00 |32
31
1FH
Bank 3
18H 24
17H 23
Bank 2
10H 16
OFH 15
Bank 1
08H 8
07H 7
Bank 0
00H 0

Fig. 4 RAM bit addresses.
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MABB8031AH

MAB8051AH
Direct . Hardware
Bit Addresses i
Byte Register
Address (MSB) (LSB) Symbol
240 F7 l F6 ] F5 [ Fdl F3 I F2 [ F1 l FO B
224 E7 [ E6 [ ES ] E4 l E3 I E2 I E1 [ EO ACC
CcY AC FO RS1 RSO0 oV P
208 D7 { D6 L D5 l D4 J D3 ] D2 I D1 l Do PSW
PS PT1 PX1 PT0O PX0
184 — I — l — { BC ] BB l BA I B9 I B8 P
176 B7 ] B6 l BS l B4 j B3 ] BZT B1 L BO P3
EA ES ET1 EX1 ETO EXO0
168 AF I - l - [ AC l AB 1 AA I A9 l A8 1E
160 A7 I A8 ] AS L A4 l A3 ] A2 ] Al ] A0 P2
SMO SM1 SM2 REN TB8 RB8 TI RI
152 9F [ 9E l 9D [ 9C l 98 ] 9A i 99 { 98 SCON
144 97 I 926 l 95 ] 94 l 93 { 92 l 91 l 0 P1
TF1 TR TFO TRO 1E1 IT1 1E0 iT0
136 8F l 8E I 8D 1 8C i 88 l 8A I 89 ] 88 TCON
128 87 I 86 H 85 l 84 ! 83 I 82 I 81 ] 80 PO

Fig. 4f Addressing operands in internal data memory.
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FUNCTIONAL DESCRIPTION (continued)
1/0 facilities

The MAB8051AH has 32 1/0 lines treated as 32 individual addressable bits and as four parallel 8-bit
addressable ports. Ports 0, 1, 2 and 3 perform the following alternate functions:

® Port 0; provides the multiplexed low-order address and data bus used for expanding the MAB8051AH
with standard memories and peripherals

® Port 2; provides the high-order address bus when expanding the MAB8051 with external program
memory or more than 256 bytes of external data memory

® Port 3; pins can be configured individually to provide:-

external interrupt requests inputs

counter inputs

serial port receiver input and transmitter output

control signals to READ and WRITE to external data memory

The generation or use of a Port 3 pin as an alternate function is carried out automatically by the
MAB8051AH provided the pin is configured as an output.

Timer/event counters

The MAB8051AH contains two 16-bit registers, Timer 0 and Timer 1, that can be used as timers or event
counters to carry out the following functions:

® Measure time intervals and pulse durations
® Count events
® Generate interrupt requests

Each timer/event counter can be programmed independently to operate in three modes:

® Mode O; 8-bit timer or 8-bit counter each with divide by 32 prescaler
® Mode 1; 16-bit time-interval or event counter
® Mode 2; 8-bit time-interval or event counter with automatic reload upon overflow

Counter 0 can be programmed to operate in an additional mode as follows:
® Mode 3; one 8-bit time-interval or event counter and one 8-bit time-interval counter

When counter O is in Mode 3, counter 1 can be programmed to operate in Modes 0, 1 or 2 but cannot
set an interrupt request flag or generate an interrupt. However the overflow from counter 1 can be
used to pulse the serial Port transmission-rate generator.

The frequency handling range of these counters with a 3,5 to 12 MHz crystal is as follows:

® 0,3 to 1 MHz when programmed for an input that is a division by 12 of the oscillator frequency

® 0 Hz to an upper limit of 150 kHz to 0,5 MHz when programmed for external inputs

Both internal and external inputs can be gated to the counter by a second external source for directly
measuring pulse durations.

The counters are started and stopped under software control. Each one sets its interrupt request flag
when it overflows from all 1’s to all 0’s (or automatic reload value).
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On-chip peripheral functions

In addition to the CPU and memories, an interrupt system, extensive /O facilities, and several peripheral
functions are integrated on-chip to relieve the CPU of repetitious, complicated or time-critical tasks and
to permit stringent real-time control of external system interfaces. The 1/0 facilities include the 1/O pins,
parallel ports, bidirectional address/data bus and the serial port for 1/0 expansion. The CPU peripheral
functions integrated on-chip are the two 16-bit timer/event counters and the serial port.

Interrupt system (see Fig. 5)

External events and the real-time-driven on-chip peripherals require service by the CPU asynchronous
to the execution of any particular section of code. To tie the asynchronous activities of these functions
to normal program execution a multiple-source, two-priority-level, nested interrupt system is provided.
Interrupt response latency is from 3 us to 7 us when using a 12 MHz crystal.

The MAB8051AH acknowledge interrupt requests from five sources as follows:

® [NTO and INT1; externally via pins 12 and 13 respectively
® Timer 0 and Timer 1; from the two internal counters
® Serial Port; from the internal serial 1/0 port

Each interrupt vectors to a separate location in program memory for its service program.

Each source can be individually enabled or disabled and can be programmed to a high or low
priority level. Also all enabled sources can be globally disabled or enabled. Both external interrupts
can be programmed to be level-activated or transition-activated and is active LOW to allow "‘wire-
ORing" of several interrupt sources to the input pin.
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Fig. 5 Interrupt system.
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Single-chip 8-bit microcontroller MABS8031AH
MAB8051AH

OSCILLATOR CIRCUITRY

The oscillator circuitry of the MAB8051AH is a single-stage inverting amplifier in a Pierce oscillator
configuration. The circuitry has a combination of depletion and enhancement mode MOS FETs to
produce the inverting characteristics, and not passive components. Either a crystal or ceramic resonator
can be used as the feedback element to complete the oscillator circuitry. XTAL1, pin 19, is the high
gain amplifier input, and XTALZ2, pin 18, is the output (see Fig. 6).

To drive the MAB8051AH externally, XTAL1 should be connected to ground and XTAL2 driven from
an external source (see Fig. 7).

40pF % 10 pF for ceramic resonators

30pF + 10 pF for crystals
19
N
N i} XTAL1 19
.L 1 x7ALl
T
18
1
§ " XTAL2 external clock 18 XTAL2
30 pF £ 10 pF for crystals (not T TL compatible)
40pF * 10 pF for ceramic resonators 7287532.1 1287533
Fig. 6 MAB8051AH oscillator circuit. Fig. 7 Driving the MAB8051AH from an

external source.

November 1986

47



MAB8031AH
MAB80S51AH

RESET CIRCUITRY

The reset circuitry for the MAB8051AH is connected to the reset pin, RST, as shown in Fig. 8.
A Schmitt trigger is used th the input for noise rejection. The output of the Schmitt trigger is sampled
by the reset circuitry every machine cycle.

RESET
>
RST _[7- CIRCUITRY
SCHMITT
TRIGGER

7
7290788.1

Fig. 8 Reset configuration at RST.

A reset is accomplished by holding the RST pin HIGH for at least two machine cycles (24 oscillator
periods), while the oscillator is running. The CPU responds by executing an internal reset. It also con-
figures the ALE and PSEN pins as inputs. (They are quasi-bidirectional.) The internal reset is executed
during the second cycle in which RST is high and is repeated every cycle until RST goes LOW. It
leaves the internal registers as follows:

REGISTER CONTENT
PC 0000H

ACC 00H

B 00H

PSW 00H

SP 07H

DPTR 0000H

PJ -- P3 OFFH

IP XXX00000B
IE XXX00000B
TMOD O0H

TCON 00H

THO 00H

TLO O0H

TH1 00H

TL1 00H

SCON 00H

SBUF Indeterminate
PCON OXXXXXXXB
Where

H = Hexadecimal

B = Binary

The internal RAM is not affected by reset. When VCC is turned on, the RAM content is determinate.
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RESET CIRCUITRY (continued)
Power-on reset

An automatic reset when V¢ is turned on can be obtained by connecting the RST pin to Vg
through a 10 uF capacitor, as long as the V¢ rise-time does not exceed 10 milliseconds. This power-
on reset circuit is shown in Fig. 9. When the power is switched on, the current drawn by RST is the
difference between V¢ and the capacitor voltage, and decreases from V¢ as the capacitor charges.
The larger the capacitor, the more slowly VRgT decreases. VRgT must remain above the lower
threshold of the Schmitt trigger long enough to effect a complete reset. The time required is the
oscillator start-up time, plus 2 machine cycles.

Vee _J
Vee
"
10.F é MAB8031AH
MAB8051AH
RST
RRsT
~8k

7293504

Fig. 9 Power-on reset.
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INSTRUCTION SET

The MAB8051AH uses a powerful instruction set to allow expansion of on-chip CPU peripherals and to
optimize byte efficiency and execution speed. Reassigned opcodes add new high-power operations

and permit new addressing modes to make old operations more orthogonal. The instruction set

consists of 49 single-byte, 45 two-byte and 17 three-byte instructions. When using a 12 MHz oscillator,
64 instructions execute in 1 us and 45 instructions execute in 2 us. Multiply and divide instructions
execute in 4 us.

Table 1 Instruction set description

mnemonic description bytes/ | opcode
cycles (hex.)
Arithmetic operation
ADD A,Rr Add register to A 11 2%
ADD A, direct Add direct byte to A 2 1 25
ADD A,@Ri Add indirect RAM to A 11 26, 27
ADD A #data Add immediate data to A 2 1 24
ADDC A,Rr Add register to A with carry flag 11 3*
ADDC A, direct Add direct byte to A with carry flag 2 1 35
ADDC A,@Ri Add indirect RAM to A with carry flag 1 1 36, 37
ADDC A #data Add immediate data to A with carry flag 2 1 34
SUBB A,Rr Subtract register from A with borrow 1 1 9*
SUBB A, direct Subtract direct byte from A with borrow 2 1 95
SUBB A,@Ri Subtract indirect RAM from A with borrow 11 96, 97
SUBB A, #data Subtract immediate data from A with borrow | 2 1 94
INC A Increment A 11 04
INC Rr Increment register 11 0*
INC direct Increment direct byte 2 1 05
INC @Ri Increment indirect RAM 1 1 06, 07
DEC A Decrement A 11 14
DEC Rr Decrement register 11 1*
DEC direct Decrement direct byte 2 1 15
DEC @Ri Decrement indirect RAM 11 16, 17
INC DPTR Increment data pointer 1 2 A3
MUL AB Multiply A & B 1 4 A4
DIV AB Divide A by B 1 4 84
DA A Decimal adjust A 1 1 D4

50 November 1986



Single-chip 8-bit microcontroller

MAB8031AH

MAB8051AH

mnemonic description bytes/ | opcode

cycles | (hex.)
Logic operations
ANL A,Rr AND register to A 1 1 5*
ANL A, direct AND direct byte to A 2 1 55
ANL A,@Ri AND indirect RAM to A 11 56, 57
ANL A #data AND immediate data to A 2 1 54
ANL direct,A AND A to direct byte 2 1 52
ANL direct,#data AND immediate data to direct byte 3 2 53
ORL A,Rr OR register to A 11 4*
ORL A, direct OR direct byte to A 2 1 45
ORL A,@Ri OR indirect RAM to A 11 46, 47
ORL A #data OR immediate data to A 2 1 44
ORL direct,A OR A to direct byte 2 1 42
ORL direct,#data OR immediate data to direct byte 3 2 43
XRL A,Rr Exclusive-OR register to A 11 6*
XRL A,direct Exclusive-OR direct byte to A 2 1 65
XRL A,@Ri Exclusive-OR indirect RAM to A 1 1 66, 67
XRL A, #data Exclusive-OR immediate data to A 2 1 64
XRL direct, A Exclusive-OR to direct byte 2 1 62
XRL direct,#data Exclusive-OR immediate data to direct byte 3 2 63
CLR A Clear A 1 1 E4
CPL A Complement A 11 F4
RL A Rotate A left 11 23
RLC A Rotate A left through the carry flag 11 33
RR A Rotate A right 1 1 03
RRC A Rotate A right through the carry flag 1 1 13
SWAP A Swap nibbles within A 1 1 C4
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INSTRUCTION SET (continued)

mnemonic description bytes/ opcode
cycles (hex.)

Data transfer

—| MOV** ARr Move register to A 1 1 E*
MOV A, direct Move direct byte to A 2 1 E5
MOV A,@Ri Move indirect RAM to A 11 E6, E7
mMov A #data Move immediate data to A 2 1 74
MOV Rr,A Move A to register 1 1 F*
MOV Rr,direct Move direct byte to register 2 2 A*
Mov Rr,#data Move immediate data to register 2 1 7*
MOV direct, A Move A to direct byte 2 1 F5
Mov direct,Rr Move register to direct byte 2 2 8*
Mov direct,direct Move direct byte to direct 3 2 85
MOV direct,@Ri Move indirect RAM to direct byte 2 2 86, 87
MoV direct,#data Move immediate data to direct byte 3 2 75
MOV @Ri,A Move A to indirect RAM 1 1 F6, F7
MOV @Ri,direct Move direct byte to indirect RAM 2 2 AB, A7
MoV ©Ri,#data Move immediate data to indirect RAM 21 76,77
Mov DPTR,#data16 Load data pointer with a 16-bit constant 3 2 90
MOvVC A,@A+DPTR Move code byte relative to DPTR to A 1 2 93
MOvVC A @A+PC Move code byte relative to PC to A 1 2 83
MOV X A,@Ri Move external RAM (8-bit address) to A 1 2 E2, E3
MOVX A,@DPTR Move external RAM (16-bit addréss) to A 1 2 EO
MOVX @Ri,A Move A to external RAM (8-bit address) 1 2 F2, F3
MOVX @DPTR,A Move A to external RAM (16-bit address) 1 2 FO
PUSH direct Push direct byte onto stack 2 2 Cco
POP direct Pop direct byte from stack 2 2 DO
XCH A,Rr Exchange register with A 11 c*
XCH A, direct Exchange direct byte with A 2 1 C5
XCH A,@Ri Exchange indirect RAM with A 11 C6, C7
XCHD A,@Ri Exchange LOW-order digit indirect RAMwith A1 1 D6, D7

** MOV A,ACC not valid instruction.

52

November 1986




Single-chip 8-bit microcontrolier

MAB8031AH

MAB8051AH

mnemonic description bytes/ | opcode

cycles (hex.)
Boolean variable manipulation
CLR C Clear carry flag 1 1 C3
CLR bit Clear direct bit 2 1 c2
SETB C Set carry flag 11 D3
SETB bit Set direct bit 2 1 D2
CPL C Complement carry flag 11 B3
CPL bit Complement direct bit 2 1 B2
ANL C,bit AND direct bit to carry flag 2 2 82
ANL C,/bit AND complement of direct bit to carry flag 2 2 BO
ORL C,bit OR direct bit to carry flag 2 2 72
ORL C,/bit OR complement of direct bit to carry flag 2 2 A0
MOV C,bit Move direct bit to carry flag 2 1 A2
MOV bit,C Move carry flag to direct bit 2 2 92
Program and machine control
ACALL  addri1 Absolute subroutine call 2 2 ®taddr
LCALL addr16 Long subroutine call 3 2 12
RET Return from subroutine 1 2 22
RET1 Return from interrupt 1 2 32
AJMP addr11 Absolute jump 2 2 Aladdr
LJMP addr16 Long jump 3 2 02
SJMP rel Short jump (relative address) 2 2 80
JMP @A+DPTR Jump indirect relative to the DPTR 1 2 73
Jz rel Jump if A is zero 2 2 60
INZ rel Jump if A is not zero 2 2 70
JC rel Jump if carry flag is set 2 2 40
JNC rel Jump if no carry flag 2 2 50
JB bit,rel Jump if direct bit is set 3 2 20
JNB bit,rel Jump if direct bit is not set 3 2 30
JBC bit,rel Jump if direct bit is set and clear bit 3 2 10
CJINE A, direct,rel Compare direct to A and jump if not equal 3 2 B5
CJINE A #data,rel Compare immediate to Aand jump if notequal |3 2 B4
CJNE Rr,#data,rel Compare immed. to reg. and jump if notequal |3 2 B*
CJNE @Ri,#data,rel Compare immed. to ind. and jump if notequal |3 2 B6, B7
DJNZ Rr,rel Decrement register and jump if not zro 2 2 D*
DJNZ direct,rel Decrement direct and jump if nc: z ro 3 2 D5
NOP No operation 11 00
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Notes to Table 1
Data addressing modes

Rr
direct
@Ri
#data
#data16
bit
addr16

addr11

rel

Working register RO-R7.

128 internal RAM locations and any special function register (SFR).
Indirect internal RAM location addressed by register RO or R1.
8-bit constant included in instruction.

16-bit constant included as bytes 2 and 3 of instruction.

Direct addressed bit in internal RAM or SFR.

16-bit destination address. Used by LCALL and LIMP, The branch will be anywhere
within the 64 K-byte program memory address space.

11-bit destination address. Used by ACALL and AJMP. The branch will be within the
same 2 K-byte page of program memory as the first byte of the following instruction.

Signed (two’s complement) 8-bit offset byte. Used by SIMP and all conditional jumps.
Range is —128 to + 127 bytes relative to first byte of the following instruction.

Hexadecimal opcode cross-reference to Table 2
*:89ABCDEF

e: 11,31,51, 71,91, B1, D1, F1.

A: 01,21, 41,61, 81, A1, C1, E1.
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Table 2 Instruction map

second hexadecimal character of opcode

l—first hexadecimal chacter of opcode

i 9861 JaqwaAoN) l

13]j013u020491W 11g-g diyo-ajbuig

0 1 2 3 4 5 6 |7 |s|o | A [B]C

0 NOP AJMP LJMP RR A INC A INC INC @Ri INC Rr
page O addr16 dir 0 | 1 0 | 1 l 2 |34

1 JBC ACALL LCALL | RRCA DEC A DEC DEC @Ri DEC Rr

bit, addr8 page 0 addr16 dir 0 | 1 0 I 112 |34
2 JB AJMP RET RL A ADD ADD ADD A,@Ri ADD A',Rr

bit, addr8 page 1 A #data A dir 0 | 1 0 |1 |2 |34
3 JNB ACALL RET1 RLC A ADDC ADDC ADDC A,@Ri ADDC A,Rr

bit, addr8 page 1 A #data A, dir 0 | 1 01 ]2 [3|4
4 | JC AJMP ORL ORL ORL ORL ORL A,@Ri ORL A',Rr

addr8 page 2 dir,A dir,#data A #data A,dir 0 | 1 0|1 ]2 |34
5| JNC ACALL | ANL | ANL ANL ANL ANL A@Ri ANL A,Rr

addr8 page 2 dir,A dir,#data A, #data A, dir 0 | 1 0112 |34
6| JZ AJMP XRL XRL XRL XRL XRL A,@Ri XRL A,Rr

addr8 page 3 dir,A dir,#data A, #data A, dir 0 [ 1 0 ] 1 ] 2 |34
7 JNZ ACALL | ORL JMP MOV MOV MOV @Ri,#data MOV Rr,#data

addr8 page 3 C,bit @A+DPTR A, #data dir,#data | O | 1 0 ] 1 [ 2 |34
8 SJMP AJMP ANL MOVC DIV MOV MOV dir,@Ri MOV dir,Rr

addr8 page 4 C,bit A,@A+PC AB dir,dir 0 | 1 0|1 ]2 |34
9 MOV DPTR, | ACALL | MOV MOvC SUBB SUBB SUBB A,@Ri SUBB A,Rr

#data 16 page 4 bit,C A,@A+DPTR | A, #data A, dir 0 | 1 0]1 |2 |34
A | ORL AJMP MOV INC MUL MOV @Ri,dir MOV Rr,dir

C./bit page5 | Cbit | DPTR AB 0 |1 |o]1 |2 |34
B ANL ACALL | CPL CPLC CJINE A, CJINE CJNE @Ri,#dat'a, addrg | CJNE ér,#data, addr8

C,/bit page 5 bit #data,addrg| A,dir,addrg| O | 1 0 [1 | 2 |34
C | PUSH AJMP CLR CLRC SWAP XCH XCH A,@Ri K XCH A',Rr

dir page 6 bit A A,dir 0 [ 1 0 ] 1 ] 2 |34
D | POP ACALL | SETB SETB DA A DJNZ XCHD A,@Ri DJNZ Rr, addr8

dir page 6 bit | C dir,addr8 | O | 1 0|1 |2 |34
E | MOVX AIMP | MOV A @RI CLRA | MOV MOV A,@Ri MOV A,Rr

A,@DPTR page 7 0 o A, dir 0 | 1 0 1 1 ] 2 |34
F MOV X ACALL | MOVX @Ri,A CPLA MOV MOV @Ri,A MOV R'r,A

@DPTR,A page 7 0 | 1 dir,A 0 | 1 0|1 ]2 |3]|4
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MAB8031AH
MABS80S51AH

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Input voltage on any pin

with respect to ground (Vgg)

Total power dissipation -
Input, output current
Storage temperature range

Operating ambient temperature range

- MAB8031/51AH
MAF8031/561AH
MAF80A31/51AH

D.C. CHARACTERISTICS (MAB8031/51AH)
Voo =5V (£10%); Vgg = 0 V; Tamp = 0 to + 70 OC; all voltages with respect to Vgg unless otherwise

Vi

Ptot
1), 1o
Tstg

Tamb
Tamb
Tamb

—-05to+7 V
max. 1w
max. 10 mA

—65to + 150 °C

Oto +70 ©C
—40to +85 ©OC
—40 to + 100 ©C

specified
parameter symbol min. max. unit conditions
Supply current Ice — 160 mA
Supply current (optional) IpD — 20 mA
Inputs
Input voltage LOW ViL -0,5 0,8 \%
Input voltage HIGH all
inputs except RST
and XTAL 2 ViH 2 Vee +05 \
Input voltage HIGH to
RST and XTAL 2 VIH1 2,5 \ XTAL 1to Vgg
Outputs
Output voltage LOW
(Ports 1, 2, 3) (note 1) VoL 0,45 \% loL=16mA
Qutput voltage LOW
{Port 0, ALE, PSEN)
{note 1) VoL 0,45 \% loL1=3.2mA
Output voltage HIGH
(Port 1,2, 3) VOoH 2,4 \% loy = —80 wA
Output voltage HIGH
(Port 0, ALE, PSEN) VOH1 2,4 Vv IoH1 = —400 A
Input leakage current
(Port 0, EA) 11 10 HA Vgg <V <Vce
Input current HIGH
(RST) liH1 500 HA Vi=Vee—-156V
current logic 0
(Ports 1, 2, 3) L —800 HA ViL=045V
Input current logic 0 liL2 -2,5 mA ViL=045V;
(XTAL 2) XTAL 1to Vgg
Capacitance of I/0 Ci/o 10 pF fe =1 MHz;
buffer Tamb =25°C
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Single-chip 8-bit microcontroller MA88031AH
MAB8051AH

D.C. CHARACTERISTICS (MAF8031/51AH; MAF80A31/51AH)

Vee =5V (+ 10%); Vgg = 0 V; Tamp = —40 to + 85 °C (MAF8031/51AH), —40 to + 100 oC
(MAF80A31/51AH); all voltages with respect to Vgg unless otherwise specified

parameter symbol min. max. unit conditions
Supply current 'CC — 175 mA

Inputs

Input voltage LOW ViL -0,5 0,8 \Y

Input voltage HIGH all
inputs except RST

and XTAL 2 ViH 2,2 Vee + 05 \Y,
Input voltage HIGH to

RST and XTAL 2 ViH1 2,7 \% XTAL 1 to Vgg
Outputs
Output voltage LOW

(Ports 1, 2, 3) (note 1) VoL 0,45 \ loL=12mA

Output voltage LOW
(Port O, ALE, PSEN)

(note 1) VoL1 0,45 \% loL1 =24 mA
Output voltage HIGH

(Port 1, 2, 3) VOoH 2,4 \Y/ loH = =50 A
Output voltage HIGH

(Port 0, ALE PSEN) VOH1 2,4 \Y IoH1 = —360 pA
Input leakage current

(Port 0, EA) 1 10 HA Vgg <V| <Vcc
Input current HIGH

(RST) lIH1 500 HA Vi=Vee—-156V

current logic 0

(Ports 1, 2, 3) L —-800 HA ViL=045V
Input current logic 0 liL2 -3,0 mA ViL=045V;

(XTAL 2) XTAL 1 to Vgg
Capacitance of 1/0 Ci/o 10 pF fe=1MHz;

buffer Tamb =25 °C

Note 1

VoL is degraded when the MAB8051AH rapidly discharges external capacitance.
This a.c. noise is most pronounced during emission of address data. When using external memory, locate
the latch or buffer as close to the MAB8051AH as possible.

datum emitting time slot degraded VoL
ports interval 1/0 lines (max.)

address P2, PO TS3, TS9 P1,P3 08V

write data | PO TS6 P1,P3,ALE | 08V
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A.C. CHARACTERISTICS (note 1)

Vece =5V £10%; Vgg =0 V; Tamp = 0to + 70 °C; C|_= 100 pF (Port 0, ALE and PSEN); C|_=80pF
all other outputs unless otherwise specified (see waveforms Figs 7, 8 and 9).

8 MHz 10 MHz 12 MHz variable clock (note 2)

parameter symbol ) - <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>