NEC HPD75048/75P056
General-Purpose 4-Bit Microcomputers
NEC Electronics Inc. With EEPROM and A/D Converter

Description O Four timers

— 8-bit basic interval timer

— B-bit timer/event counter

— 14-bit watch timer

— 16-bit multifunction timer/event counter which
can be used as an 8-bit timer/event counter,

The uPD75048 is a single-chip CMOS microcomputer
containing CPU, ROM, EEPROM, RAM, I/O ports, sev-
eral timer/counters, A/D converter, vectored interrupts,
subsystem clock, and serial interface.

The instruction set allows the user to manipulate RAM PWM output, 16-bit free-running timer, or 16-bit
data and I/O ports in 1-, 4-, and 8-bit units. The devices counter for an integrating A/D converter
are ideally suited for controliing devices which require o A/D converter
EEPROM, such as meters requiring individual calibra- — 8-channel, 8-bit
tion. . .

0 Four zero cross detection pins
Features O 8-bit serial interface

— SBI mode

0 103 instructions
— Bit manipulation
— 4-bit and 8-bit transfer

— 2- or 3-wire mode: data transfer can be full
duplex or receive only, and can be MSB or LSB

first
— GETI instruction, to convert one 2-byte or two .
1-byte instructions into a single 1-byte B Vectored interrupts
instruction — Three external interrupts
— 1-byte relative branch instruction — Four internal interrupts

- Nine inputs which each generate one interrupt

B Fast execution time (@ 4.19 MH2) request

— High-speed cycle: 0.95 us
— Lower-voltage cycles: 1.91 and 15.3 us 0 Standby modes
— HALT mode: stops CPU only

O 8064 bytes of program ROM: uPD75048 — STOP mode: stops main clock generator
o 16256 bytes of program ROM: ;/PD75P056 O Operates with oscillator or ceramic resonator
B 1024 x 4 bits of EEPROM o OTP version: uPD75P056
0 512 x 4 bits of RAM O CMOS operation, with Vpp from 2.7 to 6.0V
— Allows operation on 1, 4, or 8 bits P » With Vpp from 2. ’
O Bit sequential buffer Ordering Information
— 16-bit, bit manipulation memory Part Number Package Type ROM
O Eight 4-bit registers UPD75048CWx0cx 64-pin plastic SDIP Mask ROM
= Accurpulators 1PD75048GC-00x-AB8 64-pin plastic QFP Mask ROM
_ l:t;lltt ((g)Y) UPD75P0S6CW* 64-pin plastic SDIP oTP
— 8-bit (XA) UPD75P056GC-ABB* 64-pin plastic QFP oTP
a 48 1/0 lines *Under Development
— 12 N-channel open drain; can withstand 10V
— 12 outputs directly drive LEDs
—43 lines can have an on-chip pullup/pulldown
resistor
0O One external event input
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Pin Configurations

64-Pin SDIP

sBuswo 1 N/ 64 [ Vgg
SBO/SO/POp [] 2 63 [1 P3g
SckPoy ] 3 62 [ P34
INT&/POg [] 4 61 [1 P32
BUZP23 [} 5 60 [ P33
PCUP2; [} & 59 [ P4g
PPOP2y 7 58 [ P44
PTOu/P2o [} 8 57 A Pag
MAT/P103 [ 9 86 [ Pag
MAZ/P10, [] 10 s5 [ P5g
MAVP104 [ 11 54 [ P54
MARP10g [ 12 53 [ P5,
RESET(] 13 52 0 Ps3

X1 [] 14 51 [0 P6p/KRO

x2] 15 50 [3J Psy/KR1

Ic(vep) O} 16 49 [1 P6/KR2

XT1 Q17 48 [1 P63/KR3

xT2} 18 47 |1 P7¢/KR4

Vpp [ 1o 46 [ P74/KR5

Avpp O 20 45 [ P7o/KR6

AVRer,. O 21 44 [ P73/KR7
Avper. [ 22 43 [ Pag
AN7 [ 23 42 [ P8y
AN6 [] 24 41 [ P8y
AN5 [ 25 40 [ P8y
AN4 [} 26 39 [ Peg
AN3P11g [ 27 38 [ Poy
AN2/P115 [ 28 37 [ Po2
AN1/P114 O 29 36 [ Pag

ANO/P11g [ 30 35 A P1g/INTO

Avgs [ 31 34 [7 P14/INT1

TiorP1g O 32 33 |3 P1p/INT2

IC: Should be connected to Vpp. Used as Vpp program pin in HPD75P056
83RD-8620A
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NEC

HPD75048/75P056
64-Pin QFP
S § gas § 2g
$$#$§6§'§’§:§‘§’§6‘é“5’
a oo adcann oo oo aaa
gnonAannOonNonnoonQon
64 63 62 61 60 59 58 57 56 55 54 §3 52 51 50 49
P4g O] 1 48[ Pgg
P4y [ 2 ®) 47 1 P94
P4y O3 46 [ Poy
Pag ] 4 451 Pog
P3; )5 44 [ P1g/INTO
P, Os 43 [ P14/NTY
P3, }7 42 [ P1o/INT2
P38 41 0 PigTio
vgs o 40 [J Avgg
sB1/SVPoy O 10 39 [ ANO/P11g
SBo/SOPo, O 11 38 [J AN1/P114
SCKkPoy [ 12 37 J AN2/P11,
INT4/P0g [ 13 36 [ AN3/P113
BUZ/P23 [ 14 35 [0 AN4
PcLP2, O 15 34 T ANS
PPOP2, [} 16 33 [J ANe
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
P e A
FESseh =X e R 88842
SERN el z <>z
EERERE 9 <
IC: Should be connected to V. Used as Vpp programming pin in uPD75P056
S3RD-68218
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uPD75048/75P056

NEC

Pin Identification

Symbol Function Symbol Function
POpINT4 Port 0 input; interrupt 4 IC (Vpp) Internally connected
PO,/SCK Port 0 input; serial clock (Programming voltage for nPD75P056)
P0,/SO/SBO Port 0 input; serial out; serial interface X1, x2 Main clock inputs
P05/SI/SB1 Port 0 input; serial in; serial interface XT, X12 Subsystem clock inputs
P16INTO Port 1 input; interrupt 0 RESET Reset input
P14/INT1 Port 1 input; interrupt 1 Voo Positive power supply
P1oINT2 Port 1 input; interrupt 2 Vss Ground
P13/TIO Port 1 input; timer 0 input
P2,/PTO0 Port 2 1/Q; timer/event counter output PIN FUNCTIONS
P2,/PPO Port 2 1/O; multifunction timer eutput PO0g/INT4, P04/SCK, P0,/SO/SBQ, P03/SI/SB1
P2,/PCL Port 2 /0; clock output These pins can be used as 4-bit input port 0. Or, POy can
P23/BUZ Port 2 1/O; buzzer output also be used for vectared interrupt 4, which interrupts on
P30-P33 Port 3 I/O either the leading edge or the trailing edge of the signal.
Pag-Pag Port 4 /O P04-P0O3 may also be used for the serial interface in the
e Port 510 SBI. or 2- or 3-wire mc_ig. Slis thg serial input, SO is the
: serial output, and SCK is the serial clock. Reset causes
PGo/KRO Port 6 /O; key scan input 0 these pins to default to the port 0 input mode.
P64/KR1 Port 6 |/O; key scan input 1
P6,/KR2 Port 6 1/O; key scan input 2 P1o/INTO, P14/INT1, P12/INT2, P13/TIO
P6a/KR3 Port 6 |/O; key scan input 3 These pins can be used as 4-bit input port 1. Or, P1gand
P7o/KR4 Port 7 l/O; key scan input 4 P14 can also be used for edge-triggered interrupts INTO
P7,/KRS Port 7 /O; key scan input 5 and INT1. P15 can be used for INT2, which is also an
PT/KRG Port 7 1/0; Key scan Input 6 edge-triggered input, but one whict.\ generates an inter-
rupt request and does not cause an interrupt. P13 can be
Pra/KA7 Port 7 /O; key scan input 7 used as an input clock to the timer/event counter to
P8y-P83 Port 8 1/0 count external events. Reset causes these pins to de-
P9p-P93 Port 9 VO fault to the port 1 input mode.
P10o/MAR :3:;:(: 1/O; multifunction timstfevent counter P2,/PTO, P2,/PPO, P2,/PCL, P2,/BUZ
P10,/MAT Port 10 1/O; multifunction timer/event counter  These pins can be used as 4-bit /O port 2. When used as
— output an output, the data is latched. When used as an input
P10/MAZ Port 10 J/O; multifunctien timer/event counter  port, the port outputs are three-state. P2g can also be
___ output used as the output of the timer/event counter flip flop
P103/ MAT f’ort 10 I/O; multifunction timer/event counter (TOUT); P24 can also be used as the output for the
input multifunction timer/event counter T flip flop; P2 can be
P11o/ANO Port 11 1/O; A/D converter input 0 used as the output (PCL) of the clock generator; and P23
P114/AN1 Port 11 I/O; A/D converter input 1 can be used to output square waves for a buzzer. Reset
P11o/AN2 Port 11 1/O; A/D converter input 2 causes these pins to default to the port 2 input mode.
P113/AN3 Port 11 1/O; A/D converter input 3
AN4-AN7 A/D converter inputs 4-7 P30_P33
Aoo A/D converter positive power supply These Qins are used for I/O port 3. Each b'it in this_ port
A AID converter ground can be mdependgntly programmed to be either an input
or an output. This port has latched outputs, and can
::”';E? A/D converter reference voltages directly drive LEDs. A reset signal causes this port to
- default to the input mode.
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HPD75048/75P056

P4¢p-P43, P50-P53

Port 4 and port 5 are identical 4-bit I/O ports which can
be combined together to function as a single 8-bit port.
Latched outputs will directly drive LEDs. Outputs are
N-channel open drain, and can withstand up to 10 voits;
pullup resistor mask options are available for these
ports. A reset signal causes these ports to default to the
input mode.

P6o/KRO, P61/KR1, P62/KR2, P63/KR3
P70/KR4, P71/KRS, P72/KR6, P73/KR7

Ports 6 and 7 are 4-bit 1/O ports with latched outputs.
Each pin of port 6 can be independently programmed to
be either an input or an output, while port 7 can be
programmed to be either all inputs or all outputs. Alter-
nately, these pins may be used to detect the falling edge
of inputs KRO-KR3 (port 6) and KR4-KR7 (port 7). A reset
signal causes these ports to default to the input mode.

P8g-P83, P9p-P93

Ports 8 and 9 are identical 4-bit /O ports. Outputs are
latched. A reset signal causes these ports to default to
the input mode.

P10o/MAR, P104/MAI, P102/MAZ, P103/MAT

These pins are used for I/O Port 10. Outputs are N-
channel open drain which can withstand up to 10 volts.
P10¢-P10, can also be used as the MAR, MAI, and MAZ
outputs from the multifunction timer/event counter’'s A/D
control logic. P10z can be used as the input MAT to the
multifunction timer/event counter's A/D control logic. A
reset signal causes this port to default to the input mode.

P11g/ANO, P114/AN1, P115/AN2, P113/AN3

These pins are used for I/O Port 11, or can alternately be
used as A/D converter inputs ANO-ANS. A reset signal
causes this port to defauit to the input mode.

AN4-AN7
A/D converter inputs AN4-AN7.

AVpp

A/D converter positive power supply.

AVgs

A/D converter analog ground.

AVREF +, AVREF-

A/D converter positive and negative reference voltages.

IC/Vpp

This pin should be connected to Vpp when using the
#PD75048. For the uPD75P056, this pin is used as the
programming voltage input during the EPROM write/
verify cycles. When the device is not being programmed,
this pin should be connected to Vpp.

X1, X2

These pins are the main system clock inputs. The clock
can be either a ceramic resonator or a crystal; an
external logic signal may also be used.

XT1, XT2

These pins are the subsystem clock inputs. The clock
can be either a ceramic resonator or a crystal; an
external logic signal may also be used.

RESET

This is the reset input, and it is active low.

Vop
The system positive power supply pin.

Vss
System ground.
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Block Diagram

Bit
ntorve < A Sequential
Hrver ‘ Buffer(16)
Timer
3
} INTBT Program m ¢ oo K7 pop-pos
Counter cY
Tio/P13 Timer/Event ¢> - Port «- Pig-P1a
PTOG/P2g ow— Counter
il e Ky KDronz K r20m2a
D pos K& PaoPaa
‘Watch
BUZ/P23 Timer <:>
Program ¢> D porta K> PagPag
Memory
Data Memory
¥ (ROM) becode (RAM) Ps o PS;
INTW 8064 X 8 Bits ::> and 512 x 4 Bits
Control
(16256 x 8 Bits)* -, m” P6-P63
SVSB1/PO3 Clocked o
Data Met l l |
SO/SB0/PO2 Serlal (EEPRW —_—
SCkipoy ol MR 1024 x 4 Bits
e (e K2 rooess
3
INTO/P1g {1 Ports 2 > P9g-PS3
INT1/P14
INT2/P15 o—#1 Interrupt “ Port 10 P10g-P103
INTa/Pag o—s COMIO! KE)
Ko Poy ] -a P1lg-P11g
P6p-P83
KR4-KR7/ r
P70-P73 TN
AVpp °o— ?
o— System Clock
AVREF: o—s Clock Clock Generator Stand B
AV o Output | piy, Y | CPU Clock @
REF- Converter <:> Controt | Divider Control
Avss © Sub n
ANO-AN3Z/
P11g-P113 = i l l I l I I I I
AN4-AN7
INTMFT PCUP2y XT1 XT2 X1 X2 Vpp Vss RESET IC (Vpp)
MAR/P10g ow—f
MAI/P10 4 O] Multi-
MAZ/P10,0«— function
J— Timer
MATIP10S *Applies to pPD75P056
PPO/P2 %]
BIRD-85568
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Specifications

ROM 8064 bytes (uPD75048)
16256 bytes (uPD75P056)

RAM 512 x 4 bits

EEPROM 1024 x 4 bits

General-purpose 4 bits x 8 or 8 bits x 4

registers

Instruction cycle 0.95 us/1.91 us/15.3 us
(with main system clock operating at 4.19 MHz)

122 ps
(with subsystem clock operating at 32 kHz)

/O Ports 48 total lines. There are 12 N-channel open-
drain I/O ports, each tolerating as much as 10
volts. (Pullup resistor mask-option is available
in the uPD75048 only). The remaining 36 lines
are standard CMOS, including 12 input ports
and 24 /O ports. Of these, 27 have software-
selectable pullup resistors, and four have

A/D converter 8-bit x 8-channel

Multifunction
timer

This can be used as an 8-bit timer/event
counter, PWM output, 16-bit free-running timer,
or 16-bit counter for an integrating A/D
converter.

Serial interface

NEC standard serial bus interface (SBI)

Clock serial interface

External Three vector interrupts, one test input.
interrupts

internal Six vector interrupts, one test input.

interrupts

Bit sequential 16-bit, onchip

buffer

Clock output CPU clock ¢: 524 kHz, 262 kHz, 65.6 kHz
(PCL) (with main system clock operating at 4.19 MHz)

Buzzer output

(BUZ)

2 kHz, 4 kHz, 32 kHz (with subsystem clock

operating at 32.768 kHz)
64-pin plastic SDIP (750 mil) n

software-selectable pulldown resistors. Package

64-pin plastic QFP (14 x 14 mm)
Low-voltage operation possible Operating Vpp = 27t0o 6.0V
(Vpp= 27t06.0V) voltage EEPROM target specification

Timer/Counter Three. Thesé include an 8-bit timer/event
counter, an 8-bit basic interval timer, and a
clock timer.

Vop = 271060V
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