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Description

The uPD75036 family of high-performance 4-bit single-
chip CMOS microcontrollers includes the following

devices:

uPD75028 UPD75036 UPD75P036

The 75036 family features an A/D converter and 48 |/O
lines. The instruction set operates on 1-, 4-, and 8-bit

data

Timing is generated by two oscillators. The main oscil-
lator normally drives the CPU and all peripherals. The
32.768-kHz subsystem oscillator provides time keeping
when the main oscillator is turned off. Since CMOS
power dissipation is proportional to clock rate, the
75036 provides a software selectable instruction cycle
time from 0.95 us to 122 us. The STOP and HALT modes
turn off parts of the microcontroller for additional
power savings. The data retention mode retains RAM

contents down to 2.0 V.

Features

o0 Eight-channel, 8-bit A/D converter

O Subsystem oscillator allows watch timer to
operate in power-down modes

0O 8-bit synchronized serial interface
— Full-duplex, three-wire mode
— Half-duplex, two-wire mode
— NEC serial bus interface (SBI) mode

O Timers: four channels
—Watch (clock) timer: 0.5-sec. interrupt request
— 8-bit timer/event counter
— 8-bit interval timer

— 16-bit multifunction timer that can be used as an
8-bit timer, 8-bit PWM output, 16-bit free-running

timer, or 16-bit counter for an integrating A/D
converter

Internal High-Capacity ROM and RAM

48 1/0 lines

—12 input-only lines

— 24 bidirectional /O lines

— Twelve 10-V n-channel, open-drain I/O lines that
can directly drive LEDs

— 27 software selectable 1/O pullup resistors

— 4 software selectable I/O pulldown resistors

— 12 mask selectable resistors (ROM versions
only)

Bit-sequential buffer
— 16-bit, bit addressable memory

Standard 75X instruction set

— 107 instructions

— Bit maniputation

—4- and 8-bit transfer instructions

Minimum instruction execution times

—0.95, 1.91, and 15.3 us using 4.19-MHz main
system clock

—122 us selectable using 32.768-kHz subsystem
clock

Eight 4-bit registers

— Usable as four 8-bit registers

Memory-mapped on-chip peripherals

— Special function registers

Vectored interrupt controtler

— 12 external and 5 internal interrupt sources
— 12 edge-detection inputs

— 6 vectored interrupts

Power saving and battery backup

— Variable CPU clock rate; 3.2 mA typical at 5V
4.19 MHz '

— HALT mode stops CPU; 0.5 mA typical current
drain

— STOP mode stops oscillator; 0.5 yA typical
power drain

CMOS operation

—ROM versions; Vpp from 2.7 to 6.0 V
— 75P036 (low voltage OTP); Vpp from 2.7 to 6.0 V

75028 75036 75P036
ROM 8064 bytes 16,256 bytes —_
PROM — — 16,256 bytes
RAM 512 nibbles 1024 nibbles 1024 nibbles
50200
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Ordering Information Pin Configurations
Part Number (See notes Package (D ROM . .
o (See ) ge (Owg) 64-Pin Shrink DIP
HPD75028CW-xxx 64-pin plastic shrink DIP Mask
(P84C-70-750A, C) uPD75028, 76036, 75P036
GC-xxx-AB8 64-pin plastic QFP sa1/sypog Cf 1 64 |1 vgg
(P64GC-80-AB8-3) SBW/SO/PO2 ] 2 63 [ P3g{(MDO)t
UPD75036CW-00¢ 64-pin plastic shrink DIP Mask Sc/Pos [ 8 62 [1 P3y(MD1)*
(P64C-70-750A, C) INT4/POg ] 4 61 11 P3p(MD2)
1t
GC00-AB8 84-pin plastic QFP igf’;i"g : : g :j"(MDS)
(P646C-80-AB8-3) 2 o
PPOP24 ()7 58 [1 P44
HPD75P036CW 64-pin plastic shrink DIP oTP PTOyP2; ] 8 57 [ Pay
(P64C-70-750A, C) M_A?IP103 s 56 [1 P4g
GC-AB8 64-pin plastic QFP MAZ/P10; [] 10 85 {1 P5q
(P64GC-80-AB8-3) MAUP10g [] 11 54 [1 Psq
] MAR/P10g [ 12 63 [1 Psy
Notes: RESET [ 13 52 |1 P53
(1) Engineering samples are supplied in either a 64-pin ceramic X1 {14 51 [1 PeyKRO
shrink dip (CW) or a 64-pin ceramic QFP (GC) package. x2] 15 50 [ P84/KR1
(@) xxx indicates ROM code suffix. “IC(vpp) ] 18 49 [ P6/KR2
(3) All parts are standard quality grade. xTiL) 17 48 1 P6y/KR3
x12(] 18 47 [ P7y/KR4
Vpp [ 19 48 [ P74/KRs
AVpp [ 20 45 [1 P7o/kRe
AVRer, [ 21 44 |1 P7g/KR7
AVper. [ 22 43 [ Pgy
AN7 [] 23 42 [ Py
AN [] 24 41 [3Pgy
AN5 [ 25 40 [1 P83
AN4 [} 26 39 [d P9y
ANYPi1g ] 27 38 [1 P94
AN2/P115 [ 28 37 1 poz
- ANYP114 ] 20 36 1 Pog
ANO/P11g [ 30 35 [ P1g/INTO
Avgg [ a1 34 [1 P14/INTH
TiorP1g O a2 33 [J P12/INT2
* IC Should be connected to Vpg. Used as
Ypp programming pk: In pPD75P036.
* MDO-MD3 are used as the programming mode
salection ping on the pnPD75P036 during
OTP programming and verification.
SARD-L522A (12/94)
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Pin Configurations (cont)

64-Pin QFP
o m e 0 ON
crapolePBEEE
PR EREEREREREERER
nOoOoanao@onaonannn
64 63 62 61 60 59 58 57 56 55 54 53 52 51 60 49
PagCj1 O 48 |1 Pog
Pd, [ 2 47 1 P94
Pag ]38 48 {1 Pgp
Pag |4 45 1 Pos
1 Pagmp3) O] 44 [ p1giNTO
tPa,Mp2) ] 8 43 [ P14/INTH
tPaymo1) O} 7 42 [ P1oINT2
Tragno) Cf 8 1PD75028, 75038, 75P038 41 H P1g/Tio
vgg Co 40 [1 Avgs
$81/S¥Pog L] 10 33 '] ANO/P11g
SBO/SO/POy L] 11 38 [J AN1/P114
sCriPgy [ 12 37 [1 AN2/P11
INT4/Pog [ 13 38 [ ANa/P113
BUZ/P2g T 14 .35 [ ANg
PCL/P2, Cf 15 34 [1 ANs
pPO/P24 L1 16 33 [ ANG
1] 47 18 19 20 21 20 23 24 25 26 27 28 29 30 31 82
OO0 00o0o0oooooog
(~] N - _— g + 45
g RRNEER BB L HE
SESEEE 3T CEEs
JHEHE 0 <
* IC Should be connected to Vpp. Used as Vpp programming pin in xPD75P036.
T MDO-MD3 are used as the programming mode salection pins on the
rPD75P036 during OTP programming and verfication,
S3IRD-8623B (294)
3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




M Luy27525

HPD75036 Family

0049014 L4O EMNECE

NEC

Pin Identification

Symbol Function Symbol Function
AN4-AN7 inputs for A/D converter — P113/AN3 Port 11 input; A/D converter input 3
AVpp A/D converter positive power supply RESET Reset input
AVss A/D converter ground N X1, X2 Main clock inputs
AVREF+ A/D converter reference voltages XT1, XT2 Subsystem clock inputs
AVper- Voo Positive power supply
IC (Vpp) Internally connected
(Vp for PD75P036) Vss Ground
POo/INT4 Port 0 input; interrupt 4
P04/SCK Port 0 input; serial clock PIN FUNCTIONS
P0,/SO/SBO Port 0 input; serial out; serial bus interface 0 P0y/INT4, P01/SCK, P02/SO/SBO, P03/SI/SB1. These
POy/SI/SB1 Port O input; serial in; serial bus interface 1 pins can be used as 4'_bit input port 0. O"-'POO can also
P1g/INTO Port1 input; interrupt 0 b.e used for vegtored interrupt 4, wt.n.ch interrupts on
- - either the leading edge or the trailing edge of the
P14/INT1 Port 1 input; interrupt 1 signal. P0;4-P03 may aiso be used for the serial interface
P15/INT2 Port 1 input; interrupt 2 in the SB! or two- or three-wire mode. Sl is the serial
P15/TI0 Port 1 input; timer 0 input input, SO is the serial output, and SCK is the serial
P2¢/PTOq Port 2 /O; timer/event counter output ?ri;f::rggzzt causes these pins to default to the port 0
P24/PPO Port 2 I/O; multifunction timer output o P. /N
P1¢/INTO, P14/INT1, P1,/INT2, P13/T10. These pins can
PCL Port 2 I/O; progra able clock output ’ L. ’
P2l programm d be used as 4-bit input port 1. Or, P15 and P14 can aiso
Pay/BUZ Port 2 /O; buzzer output be used for edge-triggered interrupts INTO and INTH.
P3¢-P33 Port 3 l/O; uPD75P036 mode selection P12 can be used for INT2, which is also an edge-
Pag-P4g Port 4 /O triggered input, but one that generates an interrupt
P5q-P5s Port 5 110 request and.does not cause an_mterrupt. P13 can be
- used as an input clock to the timer/event counter to
PGo/KRO Port 6 I/O; key scan input 0 count external events. Reset causes these pins to
P64/KR1 Port 6 1/O; key scan input 1 default to the port 1 input mode.
Poo/KR2 Port § YO; key scan input 2 P2¢/PTO,, P24/PPO, P2,/PCL, P23/BUZ. These pins
P6g/KR3 Port 6 I/O; key scan input 3 canbe used as 4-bit I/O port 2. When used as an output
P7y/KR4 Port 7 1/O; key scan input 4 the data is latched. When used as an input port, the
P7,/KRS Port 7 /O; key scan input 5 port outputs are ti)ree-state. P25 can a!so be used as
- - the output of the timer/event counter flip-flop (TOUT);
P7o/KR6 Port 7 fO; key scan input 6 P2; can also be used as the output of the multifunction
P73/KR7 Port 7 1/O; key scan input 7 timer/event counter MFT flip-flop; P2, can be used as
P8y-P83 Port 8 /O the output (PCL) for the clock generator; and P23 can
P9g-P93 Port 9 /O be used to output square waves for a byzzer. Reset
—— - - causes these pins to default to the port 2 input mode.
P10y/MAR Port 10 /O; multifunction timer A/D converter
reverse integration output P3¢-P33. These pins are used for /O port 3. Each bit in
P104/MAI Port 10 I/O; multifunction timer A/D converter this port can be independently programmed to be
integration output either an input or an output. This port has latched
P10y/MAZ Port 10 I/O; multifunction timer A/D converter outputs, e_md can directly drive ITEDS' A reset signal
autozero output causes this port to default to the input mode.
P105/MAT Port 10 /O; multifunction timer A/D converter P44-P43, P53-P53. Ports 4 and 5 are identical 4-bit 1/O
termination input ports that can be combined to function as a single 8-bit
P11/ANO Port 11 input; A/D converter input 0 port. Latched outputs will directly drive LEDs. Outputs
P114/AN1 Port 11 input; A/D converter input 1 are n-channel, o;?en-drain that can withstand_ up to 10
P11,/AN2 Port 11 input; A/D converter input 2 volts; pullup resistor mask options are available for
4
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these ports in the uPD75028 and uPD75036 only. A reset
signal causes these ports to default to the input mode.

P6o/KRO, P61/KR1, P62/KR2, P63/KR3, P7¢/KR4, P74/
KRS, P7,/KR6, P73/KR7. Ports 6 and 7 are 4-bit I/O
ports with latched outputs that can be combined to
function as one 8-bit port. 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. Alternately, these pins may be
used to detect the falling edge of inputs KR0-KR3 (port
6) and KR4-KR7 (port 7). A reset signal causes these
ports to default to the input mode.

P8¢-P83, P9y-P93. Ports 8 and 9 are identical 4-bit I/O
ports. Outputs are latched. A reset signal causes these
ports to default to the input mode.

P10g/MAR, P104/MAI, P10,/MAZ, P10;/MAT. These
pins are used for I/O port 10. Outputs are n-channel,
open-drain that can withstand up to 10 volts. The
outputs are latched and can directly drive an LED.
Pullup resistor mask option is available for this port for
the uPD75028 and uPD75036 only, P10-P10, can also
be used as the MAR, MAI, and MAZ outputs from the
multifunction timer/event counter's A/D contro! logic.
P103 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 input port 11, or can alternately be
used as A/D converter inputs ANO-ANS. A reset signal
causes this port to default to the input mode.

AN4-AN7. A/D converter inputs.

AVpp. A/D converter positive power supply.
AVss. A/D converter analog ground.

AVReF+ 5 AVReE- - A/D converter positive and negative
reference voltages.

IC/Vpp. This pin should be connected to Vpp when
using the uPD75028 or uPD75036. For the uPD75P036,
this pin is used as the programming voltage input
during the EPROM writefverify cycles. When the device
is not being programmed, this pin should be tied to
Voo.

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.

XTt, 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. Active-low reset input.
Vpp. System positive power supply.
Vgs. System ground.

#PD75036 Family Differences

The uPD75028, uPD75036, and uPD75P0386 differ only in
their program memory, data memory, mask options,
and AC/DC specifications. The uPD75P036 contains a
one-time programmable (OTP) program memory, and
the uPD75028 and pPD75036 contain a mask ROM
program memory, Table 1 shows the differences among
these parts except for AC/DC specification differences.

Table 1. Differences Among uPD75036 Family Devices

Item uPD75028 uPD75036 uPD75P036

Program memory Mask ROM Mask ROM One-time EPROM
8064 x 8 bits 16,256 x 8 bits 16,256 x 8 bits
000QH - 1F7FH 0000H-3F7FH Q000H - 3F7FH

Data memory (RAM) 512x 4 1024 x 4 1024 x 4

Ports 4, 5 and 10 pullup resistor Mask option Mask option Not offered

Subsystem clock internal feedback resistor Mask option Mask option Not offered
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Block Diagram; pPD75028/P036
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CPU AND MEMORY ARCHITECTURE

The 75X architecture has two separate address spaces,
one for program memory (ROM) and another for data
memory (RAM).

Program Memory (ROM)

The ROM is addressed by the 13- or 14-bit program
counter. The size of the program counter and the
amount of ROM present depend on which family mem-
ber is being used. The ROM contains program object
code, interrupt vector table, GET! instruction reference
table, and table data. Table data can be obtained using
the table reference instruction, MOVT,

Figure 1 shows the addressing range that can be made
using a branch instruction or subroutine call instruc-
tion, In addition, the BR PCDE and BR PCXA instruc-
tions canbe usedfor abranch where only the low 8 bits
of the PC are changed. The program memory ad-
dresses are;

75028 0000H to 1F7FH
75P036/P036 0000H to 3F7FH

All locations in ROM except 0000H and 0001H can be
used as program memory. However, if interrupts or
GET! instructions are used, the locations correspond-
ing to those functions cannot be used. Addresses are
normally reserved as follows.

0000H to 0001H  This address area is used as the
vector address for RESET; it also
contains the MBE bit.

0002H to 000DH  This area is used for interrupt vector
addresses. Each vector address

contains an MBE bit value.

0020H to 007FH  This is the table area for GETI
instructions. The GETI instruction
can access one 2-byte or two 1-byte
instructions using 1 byte of program
memory. This is useful in

compacting code.

Figure 1. Program Memory Map

CopyRi ght 2003

Address 7 8 0
0000H |MBE| O |Intemal resst start addross
(high order six bits)
Internal reset start address| CALLF
(low order eight bits) ! ddfn
0002H [MBE| O | INTBY/INT4 start address entry
(high order six bits) address
INTBT/INT4 start address
(low order elght bits)
0004H {MBE| o INTO start address Brca
(high arder six bits) | [eaddr
INTO start addrass branch
(low order elght bits) address
0006H {MBE| 0 INT1 start address
(high order six bits)
INT1 start address IC:E;
(low order elght bits) fnstruction
0008H MBE] o I INTCS! start address sugff?u';""e
(high ordar six bits) addrass
INTCS! start address |
(fow order elght bits) BR laddr
000AH |MBE| 0 INTTO start address branch
(high ordar six bits) address
INTTO start addrass BR
(lo order elght bits} Instruction
000CH MBEI 0 l INTMFT start address relative
(high order six bits) address
INTMFT start eddress (-15to
(low order eight bits) +18)
!
- Ren
0020H - GET1
GETI Instruction reference table Instruction
007FH branch
0080H I o destination
O7FFH | N ﬂgdfess-
subroutine
0800H entry
ress
be. g
1FFFH$ ¥
HtL\ N
3F7FH
B3CL-9232A (10/93)
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Program Counter (PC)

This is a 13/14-bit binary counter containing the ad-
dress of the current program memory location. The
75028 has a 13-bit PC and the 75036/P036 have a 14-bit
PC.

When an instruction is executed, the PC is automati-
cally incremented by the number of bytes of the current
instruction. When a branch instruction (BR, BRCB) is
executed, the contents of the immediate data or regis-
ter pair indicating the new address are loaded into
some or all the bits of the PC. When a subroutine call
instruction (CALL, CALLF) is executed or an interrupt
is generated, the PC is incremented to point to the next
instruction and the contents of the PC are saved on the
stack.

During an interrupt, the contents of the PC and the
program status word (PSW) are also automatically
saved on the stack. The address to be jumped to by the
CALL or interrupt is then loaded into the PC,

When a return instruction (RET, RETS, or RETI) is
executed, the contents of the stack are restored to the
PC.

Data Memory (RAM)

The 75028 data memory contains three memory banks
(0, 1, and 15) and the 75086/P036 contain five memory
banks (0, 1, 2, 3, and 15). The RAM memory map is
shown in figure 2 for the 75028 and figure 3 for the
75036/P036. The memory consists of general-purpose
static RAM and peripheral control registers, The mem-
ory banks are accessed using MBE (memory bank
enable) and by programming the BS (bank select)
register. If MBE = 0, the lower 128 nibbles of memory
bank 0 and the upper 128 nibbles of memory bank 15
are accessed, If MBE = 1, the upper 4 bits in the BS
register will specify the memory bank.

The values are OH for memory bank 0, 1H for memory
bank 1, 2H for memory bank 2, 3H for memory bank 3,
and FH for memory bank 15, Memory banks 0, 1, 2, and
3 contain 256 nibbles. Although the memory is orga-
nized in nibbles, the 75X architecture allows the datato
be manipulated in bytes, nibbles, and individual bits.

The data memory is used for storing processed data,
as general-purpose registers, and as a stack for sub-
routine or interrupt service. Because of its static na-
ture, the RAM will retain its data when CPU operation is
stopped and the chip is in the standby mode, provided
Vpp is at least 2 volts.

There are eight 4-bit general-purpose registers (figure
4) in bank 0 starting at location 00H. These registers

8

may aiso be used as four 8-bit registers. The on-chip
peripheral control registers and ports reside in the
upper 128 nibbles of bank 15. Bank 15 addresses not
assigned to a register are not available as random
memory except for the 16-bit sequential buffer. Also,
the lower 128 nibbles of bank 15 do not contain RAM.

Figure 2. yuPD75028 Data Memory Map

0O0CH General-
ooz | _ _ixj |y pumosa reglster
008H
Bank 0 Stack
256 x4 arsa
OFFH
100H
General-pumposs
256 x4 static RAM
Bank 1 512x4
1FFH
Y t_}
T F80H
Bank Paripheral
15 128x4 hardware area
l FFFH
63CL-9233A

Addressing Modes

The uPD75036 family can address data memory and
ports as individual bits, nibbles, or bytes. These ad-
dressing modes are as follows.

1-bit direct data memory
4-bit immediate

4-bit register indirect (@ rpa)
4-bit direct data memory
8-bit immediate

8-bit register indirect (@ HL)
8-bit direct data memory

Tables 2 and 3 show the data memory addressing
modes. Figures 5 and 6 show the data memory organi-
zation and addressing modes for the uPD75028 and
HPD75036/P036, respectively.
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Figure 3. uPD75036/P036 Data Memory Map

000H General- 1~
oo | __8%4 1 {purpose register
008H -|
Bank 0 Stack
256x4 anea
OFFH
100H
Bank 1 256 x4
General-purpose
static RAM
1FFH 1024 x4
200H
Bank 2 256 x4
2FFH
300+
Bank 3 266 x4
¥ 8FFH
= B
T F80H
Bank Paripheral
15 128x4 hardware area
FFFH
8ICL-234A

Figure 4. General-Purpose Register

Configurations
Addrass g Data Memory 0

000H A Register
001H X Reglster
002H L Register
003H H Reglstor
004H E Reglster
005H D Reglster
006H C Register
007H B Reglster

[ e Mo ’—‘u
o
m

—Jo e O e @ ed O

e
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Table 2. Data Memory Addressing Modes

Table 2. Data Memory Addressing Modes (coni)

Addressing Addressing
Mode Format Address Mode Format Address
1-bit direct mem.bit  The memory bank is, Bit fmem.bit  The memory bank is bank 15
addressing if MBE = 0: manipulation independent of MBE & MBS, R
MB = 0 for addr 00H-7FH addressing The memory location in bank 15 is
MB = 15 for addr 80H-FFH fmem where:
it MBE = 1: fmem = BOH-BFH for interrupts
MB = (MBE)® (MBS Req) fmem = FOH-FFH for /O ports
The memory location and bit within i ified i f
the memory bank is mem.bit, The bit is specified in fmem.bit.
o N .@L  The memory location is always FCOH
4-bit direct mem The memory bank is, pmem.@ .
addressing if MBE = 0: ;;)BFSFFH independent of MBE and
MB = 0 for addr 00H-7FH ’
MB = 15 for addr 80H-FFH The upper 10 bits of the location are
if MBE = 1: in the high-order 10 bits of pmem and
MB = (MBE)e (MBS Reg) the 2 Iou::r ad:ires§ bits are in the
The memory location within the upper 2 bits of register L.
memory bank is mem. The bit to be manipulated is specified
8-bit direct mem The memory bank is, By the 2 LSBs of register L,
addressing if MBE = 0: @H+ The memory bank is:
MB = 0 for addr 00H-7FH mem. MB = (MBE)® (MBS Reg)
_ MB = 15 for addr 80H-FFH bit The memory location within the
if MBE = 1: memory bank is:
MB = (MBE)® (MBS Reg) 4 upper bits are in register H
The memory location within the 4 lower bits are mem
memory bank is mem. The bit is specified in mem.bit.
:e-kg‘;:ter @HL ;; mgg: ?j MB =0 Stack The stack is always in bank 0 and the
indirect MB = (MBE)® (MBS Reg) addressing ;gdress is indicated by stack pointer
addressing The memory location within the -
memory bank is contained in register MBE Memory bank enable bit
HL. MB Memory bank
- MBS Memory bank select register
@DE The memory bank is always bank 0 mem Memory location
independent of MBE & MBS. mem.bit Memory location and a bit at that location
The memory location within the
memory bank is contained in register
DE.
@bL The memory bank is always bank 0,
Independent of MBE & MBS.
The memory location within the
memory bank is contained in register
DL.
8-bit @HL if MBE = 0, MB =0
register it MBE = 1:
indiract MB = (MBE)e(MBS Reg)
addressing The memory location within the
memory bank is contained in register
HL.
HL must contain an even address.
10
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Table 3. On-Chip Peripherals Addressing Modes

Manipu-

lation Addressing Mode Hardware

Bit MBE = 0 or MBE = 1, and All hardware
MBS = 15; direct addressing where bit
with bank address specified in manipulation can
mem.bit. be performed.
Direct addressing regardless of ISTO, MBE;
the setting of MBE and MBS, IExxx, IRQxxx,
Bank address specified in PORTn.x
fmem.bit.
Indirect addressing regardless BSBn.x; PORTn.x
of the setting of MBE and MBS,
Bank address specified in
pmmem.@L.

4-bit MBE = 0 or MBE = 1, and All hardware
MBS = 15; direct addressing where 4-bit
with bank address specified in manipulation can
mem. be performed
MBE = 1 and MBS = 15;
register indirect addressing
with bank address specified in
HL.

8-bit MBE = 0 or MBE = 1, and All hardware
MBS = 15; direct addressing where 8-bit

with bank address specified in
mem; mem must be an even
address,

MBE = 1 and MBS = 15;
register indirect addressing
with bank address specitied in
HL; L register must contain an
even number.

manipulation can
be performed

11
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Figure 5. Data Memory Organization and Addressing Modes of uPD75028

Addressing Modes

Data Memory
Data Memory Type mem @HL @DE {Stack

Address (Memory Bankn mam. bit @H + mem. bt @DL [addressing
n=0,1,or15)

fmem. bit | PTOM-

MBE=0 | MBE=1 | MBE=0 | MBE=1 X X X X

000H General-purpose
007H registers
008H

Static RAM
{meamory bank 0)

07FH

OFFH
100H

Static RAM
{memory bank 1)

1FFH
200H

F7FH
FBOH

FBOH

FBFH | peripheral hardware
FCOH ["(memory bank 15)

FFOH
FFFH

X MBE has no effect
MBE Memory bank enable bit
MBS Memory bank selact reglster

83CL-9235B (1/34)
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Figure 6. Data Memory Organization and Addressing Modes of uPD75036/P036

Addressing Modas
" Data Memory
Data Memory Type mem @HL @DE [Stack pmem.
Address (Memory Bank n mem. bit @H + mem, bit @D |addrassing fmem. bit oL
n=0,1,2,3,0r15)
MBE=0 | MBE=1 | MBE=0 | MBE=1 X x X b'e
000H General-putpose 7 7, 5SS
oo | | ] o // K
008H 300K
KAAKD K A2
S8 52585
Poletetodplele2e %
Static RAM (9,004 KARA2
ZSHSIIRRAR
(memory bank 0) 00’00 000{
SRRRRERAS
‘00‘0 KA KA
) ARSENSKLKL
O7FH e 1 20002024 Y20 %6262
/MBS = 07] MBS = 0/]255283801250505¢0
o e RRSasss
// / RERIRKES
SR
8858585
2eletels!
Petetedy!
KKK
202020 %!
/ :‘:0.
OFFH % /A
100H \ %
Static RAM k \
(momory bank 1) R =\1\1\\ MMBS = \1\:
1FFH \\\ &\\
200H :I:f:l:l:/ ‘I:/:/:I:A
Static RAM \’_\’.\’.\’_\ \’.\’,\(‘\':\
(memory bank 2) - MBS =2.] MBS = 2+
JRYASENE S AATEIRSAN
\’\,\,\,\( \’\’\I'\,\
2FFH N’\/\I\l\\{ \I\l\,\l‘\:
300H \ \\\
(memory bank 3) “<=\\3\§ “ﬁi{@
3FFH & &
400H
Not Avallable
F7FH
F8OH
FBOH
MBS =15
FBFH | _Peripheral hardware
FCOH | (memory bank 15) a
FFOH
FFEH
X MBE has no effect
MBE Memory bank enable bit
MBS Memory bank select reglster 830182365 (10/93)
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FUNCTIONAL DESCRIPTION
Input/Output Ports

The uPD75036 family provides twelve 4-bit ports; nine
are input/output and three are input only. Table 4 lists
the function and operation of the 1/O ports. Figure 7
shows the internal circuits, which are classified into 14

types.
Table 4. Operation of the Digital I/O Ports

Port Input/Qutput Operation

Additional Pin Applications

PO, P1, P11 4-bit input Can be read or tested regardless of the
operation mode of the following pins:
S0O/SB0, SI/SB1, SCK, INTO, INT1, INT2,
INT4, TIO, ANO, AN1, AN2, AN3.

SO/SB0, SI/SB1, SCK, INTO, INT1, INT2, INT4,
TIO, ANO, AN1, AN2, AN3.

P3 4-bit /O Can be set up in input or output mode in

P6 4-bit IO 1-bit units. KRO to KR3

P2 4-bit YO Can be set up in input/output mode in 4-bit PTOQ, PCL, and BUZ

N units. Ports 6 and 7 can be paired for data

p7 4-bit YO input/output in 8-bit units. KR4 to KR7

P8 4-bit /O

P9 4-bit /O

P4, P5, P10 4-bit /O (n-channel, Can be set up in input or output mode in Internal pullup resistor specified in 1-bit units

open-drain, 10 volts) 4-bit units. Ports 4 and 5 can be paired for by the mask option. MAR, MAI, MAZ, MAT.

data input/output in 8-bit units. An LED can
be driven directly.

14
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Figure 7. Input/Output Circuits (Sheet 1 of 2)

Type A. Part of type E-B, E-D. Vi

oD
P-ch
fnput
N-ch

CMOS standard Input butfer

Type E-D. P9g-P93

Data—

Output Disable——

_—

Pultdown
Rasistor Enable b—Do—-l N-ch

Type A :

Type B. P0g, RESET Pulidown
Reslstor
Input o—@o——» =
Schimitt trigger Input with hysteresls characteristic, Type FA. P04, P6-PB3, P79-P73
Yoo
Type B-C. P1y-Pi3
Voo Pultup Reslstor
Pullup Resistor Pullup Rosstor Enablo -———Do—{ P-ch
P<ch l——oq— Pullup Reslstor Enable Data——]
Type D IVOut
Output Disable
input
D
Type D. Part of type E-B, E-D, F-A. Voo
Type F-B. P02
Data
:D""l P-ch VoD
) Output
é j ) l Pullup Reststor
N
Output Disable oh
Pullup Reslstor Enable ———Do—l P-ch
Push-pull output where output can be placed In high Yoo
impedance. P and N channels are tumed off. Output Disable (P)
Type E-B. P2g-P23, P3g-P33, P8-P83 Voo P-ch
Pullup Resistor Data —— 0 IOut
Puftup Reslstor Enable —Do——l P-ch
Output Disablo —— N-ch
Data—
Type D IVOut Output Disable (N)
Output Disable =

8ICL-237B
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Figure 7. Input/Output Circuits (Sheet 2 of 2)

Type M. P4g-P43,P50-P53, P10g-P103
VDo
Pullup Reslstor

(Mask option on pPD76028
and pPD75036)

o —) l[xne
Output Disable @#1oVv)

Middie Voltage Input Buffer (+10 V)

I Output

Type Y. AN4-AN7

P-ch m
In I l I '
AVDD N-ch _I-
Samplng C =
I AVsS
A‘;SS Reference Voltage
(From the voltage tap n
the serles resistor ladder)
Input Enable

Type N-A. P4g -P43, P50-P53, P10g-P103, nPD75P036

Type Y-A. P11g-P1i3

IN Instruction
I ;[ Input Buffer
—0 Qutput
WMZD—I rocs
Ino- I I I
Avpp | N-ch J—
Sampling C
~ 1| e
Middle Voitage Input Buffer (+10 V) = i
AVss Reference Vonage
{From tha voltage tap
the serles rasistor ladder)
Input Enable
Type Mi-C. PO3 Type Z-A. AVREF
Voo AVREF +
Pullup Reslstor
Pullup Reslstor Enable ——Do——l P-ch
b—o Input/Output
me—) [ na !
Disable +10V) I
’@ AVREF ~ ‘*j;l
83CL-9238B (2/84)
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Clock Generator

The clock generator uses a crystal as a time base to
generate its clocks. Figure 8 shows the generator,
which consists of main and subsystem oscillators,
frequency dividers, multiplexers, and three control reg-
isters (PCGC, SCC, and CLOM). Registers PCC and SCC
are programmed to supply frequencies derived from
the crystal to the CPU at one of four speeds. Register
CLOM controls the clock output to output pin PCL.
Registers PCC and SCC control the HALT and STOP
logic.

The uPD75036 family contains a subsystem clock with
an oscillator driven by an external crystal. The clock
operates from 32 to 35 kHz. It can be used as a clock
source for the watch timer and the CPU.

Figure 8. Clock Generator

I t
Subsystem XT
I:]-[ Osdlilator Watch Timer
XT2 > Watch Timer: fy/27
4 Interval Thmer: 1325, /27, 1x/29, /212
4 TimerfEvent Gounter: fxf24, 1x/26, fx/28, 157210
Y Sarlal Intarface: 1723, {24, fx/28
I———Q;» Multifunction Timer: 1x/22, 1x/23, 1x(25, fx/a7,  xf29 fxf211
[ X! yan I
| y Frequency Divider
T | Sectator 1214 1/8_1/16_1/64
STOP
Muttiplexar P2/PCL
sToP
Loglc ENB SEL
CPU Clock Multiplexer
SEL 114 o
Output (o CPU)
HALT HALT
Logic
fyqr —>| Muitiplexer
| pecregister | | scoregster —l | GLOM Register I
Yy 2 2l
Data Bus® =
83CL-9239B (1/94)
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Basic Interval Timer

The basic interval timer (figure 9), which provides
continuous real-time interrupts, consists of a multi-
plexer, an 8-bit free-running counter, and a 4-bit BTM
control register. Every time the counter overflows from
FFH to O0H, it generates an interrupt and continues to
count. In addition to clearing the counter and its inter-
rupt request, the BTM register is used to select one of
four clock inputs. The counter can generate 250-ms
interrupts with a 4.19-MHz crystal. It provides the oscil-
lator stabilization time when the chip leaves the STOP
mode.

Figure 9. Basic Interval Timer

v !
£/25 —> CLEAR R
Wl N Overfiow |8 |, interrupt
/29— Mutipiexer 8-Bit Binary g;z‘;’,"g: Request
12 Counter e
W25 serect Start Flag
a
BTM 8
Control
Register
4
Intemal.
Data Bus ?
40NR-843A (10/03)

Timer/Event Counter

The timer/event counter (figure 10) consists of a binary
8-bit up-counter, 8-bit modulo register, 8-bit compara-
tor, clock multiplexer, mode control register TM0, and a
TOUT flip-flop. Control logic allows the TOUT flip-flop
signal to be output to port 2, bit 2.

The counter operates when an 8-bit value is loaded into
the modulo register. A count register clock is selected
in the clock multiplexer by control register TMO. The
8-bit up-counter is incremented every time it receives a
counter pulse (CP).

When the count value equals the modulo register
count, the 8-bit comparator outputs a signal. This
toggles the TOUT flip-flop and resets the count register
to 00H. The count register continues to count up unless
it is stopped. Every time the comparator has a match,
the TOUT flip-flop changes state and interrupt request
IRQTO is generated. Signal TOUT can also be used as a
clock for the serial interface.

18

Watch Timer

The watch timer (figure 11) is normally used as a time
source for keeping track of the time of day. With a
4.19-MHz crystal, it will generate interrupt requests
(not interrupts) at 0.5-second intervals, The timer con-
sists of an input clock multiplexer, frequency divider,
output multiplexer, control logic, and control register
WM.

When a subsystem clock is present, the timer can
operate in the STOP mode. Using the buzzer multi-
plexer, the timer can output a 2-, 4-, or 32-kHz buzzer
signal.

Multifunction Timer

The multifuction timer (MFT) is a 16-bit timer that can
be configured to operate in one of four modes:

e Interval timer

e Pulse-width modulation (PWM) timer
e Free-running timer

e A/D converter

The MFT consists of a clock multiplexer, two 8-bit count
registers (MFTH and MFTL), MFT flip-flop (MFT F/F),
multifunction timer mode (MFTM) control register, and
multifunction timer control (MFTC) register; these com-
ponents are used in all four modes. Also contained is a
tap multiplexer, comparator, edge selector, and A/D
conversion control logic; these components are used
in some of the four configurations, but not all.

The configuration and use of the MFT components
depend upon the MFT operating mode, which is set by
programming the MFTM register. The three lower reg-
ister bits (0-2) select one of the six counter clock
sources. MFTM bit 3 selects a rising or falling edge of
input MAT in the A/D converter mode. The four MSBs of
MFTM (7-4) select one of the four modes, and whether
the counterwillbe 6, 7, 8, 13, 14, 15, or 16 bits. The MFTC
register is not shown in any of the figures; it is used for
timer output control, count register initialization, and
count operation control.

Interval Timer Mode. This configuration is used to
output a square wave from the MFT flip-flop. The MFT is
configured as shown in figure 12 by programming
MFTM bits 7-4 to 0000B and the timer is always 8 bits.
One 8-bit counter is used as an 8-bit count register, and
it is clocked by the clock multiplexer output (CP). The
second 8-bit counter is used as an 8-bit modulo regis-
ter. The frequency of the square wave is a function of the
frequency of the clock source (selected by MFTM bits

- 0-2) and the number in the modulo register. The two
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register outputs are connected to an 8-bit comparator
whose output is connected to the MFT flip-flop.

An 8-bit value is written to the 8-bit modulo register and
MFTM is programmed to select a clock source to the
8-bit count register. The count register counts up and
when count value matches the value in the modulo
register, the comparator generates interrupt request
IRQMFT, ciears the 8-bit count register, and toggles the
MFT flip-flop. The count register continues to count,
starting from 00H, and the sequence repeats as de-
scribed above. The period of the square wave is twice
the time it takes to count from zero to the value in the
modulo register.

PWM Mode. This configuration is used to output a
PWM waveform from the MFT flip-flop (PPO/P2;). The
PWM can be 6, 7, or 8 bits. The MFT is configured as
shown in figure 13 by programming MFTM bits 7-4 to
0001B or 001XB. One 8-bit counter is used as an 8-bit
count register and it is clocked by the clock multiplexer
output (CP). The second 8-bit counter is used as an
8-bit modulo register. The frequency of the PWM wave-
form is a function of the clock source frequency (se-
lected by MFTM bits 0-2) and whether the counter is 6,
7, or 8 bits long.

The width of the output pulse is a function of the clock
source frequency and the number in the modulo regis-
ter. The two register outputs are connected to an 8-bit
comparator, which is connected to the MFT flip-flop.
The tap multiplexer's output is selected by program-
ming the MFTM register; the output will be bit 6, bit 7, or
bit 8 of the count register.

An 8-bit value is written to the 8-bit modulo register and
MFTM is programmed to select the clock source to the
8-bit count register. The count register is a free-running
counter; its maximum count is FFH if counter bit 8 is
used, 7FH if bit 7 is used, or 3FH if bit 6 is used. When
the counter reaches its maximum value, it will set the
MFT F/F, reload the modulo register, generate interrupt
request IRQMFT, overflow to count 00H, and continue
counting. The count register counts up, and when its
value matches the value in the modulo register, the
comparator resets the MFT F/F, thereby controlling the
output pulse width.

Free-Running Timer Mode. In this configuration, the
MFT is used to output a free-running square wave from
the MFT F/F (PPO/P24). Thetimer canbe 13, 14, 15, or 16
bits. The MFT is configured as shown in figure 14 by
programming MFTM bits 7-6 to 10B. Registers MFTH
and MFTL are concatenated to form one 16-bit counter
with four taps.

The frequency of the square wave from the MFT F/F is a
function of the clock source and counter tap selected.
The clock source is selected by MFTM bits 0-2 and
counter tap 13, 14, 15, or 16 is selected by MFTM bits
5-4. The counter counts up and when it reaches its
maximum value, it overflows to 0000H. Each time the
counter overflows, it toggles the MFT F/F. The maxi-
mum value for tap 13 is 1FFFH; tap 14, 3FFFH; tap 15,
7FFFH; and tap 16, FFFFH.

19
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Figure 10. Timer/Event Counter

Internat

Data Bus 2
8 8y
3
Mode Reglster Modulo Reglster
{TM0) (TMODO)
8y
Comparator Tg,lF" c,f;';,“.,‘s" [~ P2¢/PTOg
TIOP13
ce Count Registe
20—l o IRQTO Serial Interface
fx/28 Multiplexer
fx/28
4
b2 83CL-92408 (10/93)
Figure 11. Watch Timer
5 Internal Data Bus ;
A
8l
YM Register Port 2 Loglc
Buzzer Multiplexer
Seloct Control Logic  f——> P23/BUZ
32 kHz 4 kHz 2 kHz
23 g2t
Clear tl2? Interrupt
Divider Output ——> Request
tg/27 —> Selelctpm ook fw Input tyl214 Multiplexer IROW
| loc!
fxr > Muttiplexer
B3CL-9241B (2/34)
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Figure 12. Multifunction Timer in Interval Timer Mode

< __Intemal DataBus >

!

8-Bit Modulo Reglster

(MFTL)
Mode
Q}—> PPO/P2¢
I MFTM Reglster
MFT F/F
Match
8-Bit Comparat Clock
fxf21l ————— >}  Select
fxf29 ————>
/27 >l MPX )
fx/25 ————> cp Clear IRQMFT
Clock 8-Bit Count Reglster
txf28 ———> (MFTH)
2 ———>
S83FM-92428B (1/94)
Figure 13. Multifunction Timer in PWM Mode
i Interrupt
Internal Data Bus 8-Bit Modulo Register IRQMFT
Mode MFT Retoad
————G;l;——‘m s Qf—> PPOP24
I METM Register
i MFT FIF
Match
8-Bit Comparator R
t/21t ————>]  Select
/29 —————> ,
w27 —————>!  MPX ¢ 8 Overflow
fx/28 ————> cock cp I Clear — Tap
/23 —————> -Bit (N:’:.:_H)eg's'e’ e | MPX
/2 >
>] Select
BIFM-92438 (1/94)
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Figure 14. Multifunction Timer in Free-Running Timer Mode

Interrupt

>
I - i IRQMFT
Intemal DataBus > -
Two 8-Blt Count Registers Q PPOP24
<—t
\ _M_"_d‘.’____.l___(i’ei' MFT FIF
| MFTM Reglster CKk MFTL : MFTH Clock

1314|1518
t2ll ————>1  Selact
/28 ————>
fxf2? ———>1  mpX Overflow
/28 —————> > Tap
Clock
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2 > >
Selact
BIFM-9244B (1/94)
Figure 15. Multifunction Timer in A/D Converter Mode
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—> Interrupt IRQMFT
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A/D Converter Mode. When the MFT is used with
analog circuitry, a dual-slope A/D converter can be
implemented. The converter can be 13, 14, 15, or 16
bits. A dual-slope A/D converter consists-of digital and
analog circuitry. The MFT can be configured to per-
form the digital portion of the A/D by programming bits
MFTM bits 7-6 to 11B (see figure 15). The analog
circuitry must be provided off-chip as shown in figure
16.

In the A/D converter mode, registers MFTH and MFTL
are concatenated to form one 16-bit counter with four
taps (13, 14, 15, or 16 bits). The accuracy of the dual-
slope A/D converter is a function of the selected
counter tap (MFTM bits 5-4); the A/D conversiontime is
afunction of the selected clock source (MFTM bits 0-2).
Assuming a 4.19-MHz crystal, the A/D conversiontimes
are:

13-bit 11.7 ms
14-bit 23.4 ms
15-bit 46.9ms
16-bit 93.8 ms

The digital circuitry consists of a clock multiplexer,
16-bit counter, tap multiplexer, input edge selector, and
A/D conversion control circuitry. The conversion con-
trol contains outputs MAZ (autozero phase), MAI (sig-
nal integrate phase), MAR (reference integrate phase),
interrupt IRQMFT, and input MAT (auto A/D termina-
tion).

Figure 17 shows the timing for one A/D conversion
cycle. It consists of autozero, signal integrate, and
reference integrate phases. The timing of the phases is
generated by the A/D control conversion logic and
outputted on the MAZ, MAI, and MAR signals, respec-
tively. The end of the A/D conversion occurs when
comparator A3 (figure 16) goes from 1 to 0 at the MAT
input. This stops the conversion cycle and generates
interrupt IRQMFT. At this time, the A/D conversion
result may be read from the 16-bit register.

Serial Interface

The 8-bit serial interface allows the yPD75036 family to
communicate with other NEC or NEC-like serial inter-
faces. The serial interface consists of an 8-bit shift

register (S10), serial output latch (SO), 8-bit address
comparator, slave address register (SVA), control reg-
isters (CSIM and SBIC), busy/acknowledge circuitry,
and bus release/detect circuitry. See figure 18. The
interface also contains a serial clock counter, clock
multiplexer, and serial clock control logic. The serial
interface contains a three-wire interface, which con-
sists of the following:

e Serial data in (S1/SB1)
e Serial data out (SO/SB0)
e Serial shift clock (SCK)

The three serial interface operation modes are:
e Two-wire serial

® Three-wire serial

¢ Two-wire SBI

The two- or three-wire serial modes are the simplest:
the 8-bit shift register is loaded with a byte of data and
eight clock pulses are generated. The pulses shift data
out of the SO line and in from the Sl line, thereby
communicating in full duplex. When a byte of data is
sent, a burst of eight clock pulses is generated and 8
bits of data are sent. The data may be sent with the LSB
or MSB first. The interface can also be set to receive
data only, consequently SO will be in the high-
impedance state. One of four internal clocks or an
external clock clocks the data.

The SBI mode uses a two-wire interface with devices in
a master/slave configuration. See figure 19. There is
only one master device at a time; all others are slaves.
The master sends addresses, commands, and data
over the bus. The slaves are able to detect in hardware
if their addresses were sent, a command was sent, or a
portion of data was sent.

There can be up to 256 slave addresses, 256 com-
mands, and 256 data types. All commands are user
definable. Commands can be sent to change slaves
into masters; previous masters become slaves. Firm-
ware performs this type of operation and thus the user
decides whether the bus is simple or complex.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




I Luy27525 0049034 439 EENECE

HPD75036 Family NEC

Figure 16. External Analog Circuits for A/D Converter
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A/D Converter

The 8-bit analog-to-digital (A/D) converter is equipped
with eight inputs and uses a successive approximation
routine (SAR) for the conversion. See figure 20. An A/D
conversion occurs when one of eight inputs is selected
by the ADM register. The conversion starts by setting
bit 3 of the ADM register. The selected input is sampled
using the sample and hold circuit and the multiplexer.
Then, using the SAR with the comparator, resistor
ladder, and SA register, the input value is converted
and stored in the SA register. When bit 2 of the ADM
register is set, conversion is complete and the con-
verted value can be read from the SA register.

24
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Figure 17. A/D Converter Timing Diagram
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83FM-02508 (1/94)

Bit Sequential Buffer

The 18-bit sequential buffer is the only general-purpose
RAM in the upper half of data memory bank 15. All other
locations in this bank contain either on-chip peripheral
control registers or unused addresses. The bit sequen-
tial buffer can be bit, nibble, or byte manipulated. lts
bits are addressed by register L and can be sequen-

tially scanned by incrementing or decrementing L.
A typlcal application for this buffer is data storage fo

the next serial output or input. Another application is

as a port output data storage area.

Interrupts

The three external and four internal interrupts are all
vectored interrupts and are shown in figure 21, Table 5
is a summary of the interrupts. Input INT2 detects
rising-edge inputs and generates an interrupt request
flag, which is testable. Inputs KRO through KR7 detect a
falling edge and generate the same interrupt request
flag as INT2. Inputs INT2 and KRO-KR7 do not cause an
r interrupt, but can be usedto release the standby mode.,
Interrupt requests and all interrupts except INTO re-
lease the standby mode.

25
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Figure 18. Serial Interface Block Diagram
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Figure 19. SBI Mode Master/Slave Configuratibn

Master CPU T Stave CPU
wPD75028/036/P038 S rPD75028/036/P036

(8B41), SBO SB0, (SB1)

Address 1

SCK SCK

Stave CPU

$BO, (SB1)
Address 2
SCK

L
7
L
7

Slave IC

S80, (S81)
Address N

8CK

B3CL-8296A (2/04)

Figure 20. A/D Converter Block Diagram
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Figure 21. Interrupt Controller Block Diagram
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Table 5. Interrupt Sources

Interrupt Source

Internal/External

Interrupt Priority t

Vectored Interrupt Request
(Table Address)

INTBT Internal 1 VRQ1 (0002H)
(Time reference interval signal from the basic

interval timer)

INT4 External

(Rising and falling edge detection)

INTO External 2 VRQ2(0004H)
(Rising/falling edge detection)

INT1 External 3 VRQ3(0006H)

(Rising/falling edge detection)
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Table 5. Interrupt Sources (cont)

Interrupt Source

Internal/External

Vectored Interrupt Request

Interrupt Priority t (Table Address)

INTCS]
(Serial data transfer end signal)

Internal

4 VRQ4(0008H)

INTTO Internal
(Signal generated when programmable

timer/event counter count register and

modulo register coincide)

5 VRQS(000AH)

INTMFT

(Multifunction timer interrupt,

Interrupt condition depends upon timer
mode)

Internal

6 VRQ8(000CH)

INT2 External
(Rising edge input detection to INT2 pin or
falling edge input detection to KRy-KRy)

Testable input signals (Tests whether IRQ2 or IRQW are
sef)

INTW Internal
(Watch timer signal)

1 The interrupt priority determines the order when two or more
simultaneous interrupts occur,

Standby Modes

The standby mode is summarized in table 6 and con-
sists of three submodes.

HALT Mode. The HALT mode is entered by executing
the HALT instruction. In this mode, the clock to the CPU
is shut off (thus stopping the CPU), while all other parts
of the chip, with the exception of INTO, remain fully
functional.

STOP Mode. The STOP mode is entered by executing
the STOP instruction. In this mode, the chip’s main
system oscillator is shut off, thereby stopping al! por-
tions of the chip except those that function off the
subsystem clock, If the subsystem clock is used, it
always remains on.

Table 6. Operation of the Standby Modes

The HALT and STOP modes are released by a RESET or
by any interrupt request except INTO,

Data Retention Mode. This mode may be entered after
entering the STOP mode. Here, supply voltage Vpp may
be lowered to 2 volts to further reduce power consump-
tion. The contents of the RAM and registers are re-
tained. This mode is released by first raising Vpp to the
proper operating range, then releasing the STOP
mode,

Reset

The state of the device after reset is summarized in
table 7.

STOP Mode (STOP instruction when using

main clock or SCC register when using

Item subsystem clock)

HALT Mode (HALT instruction when using
main or subsystem clock)

Clock oscillator
stopped.

Only the main system clock oscillator is

Only CPU clock @ is stopped. Main and
subsystem oscillators continue to operate,

Basic interval timer Operation stops

Operation continues (IRQBT is set at reference
time intervals).

Serial interface Operates only when external SCK input is Operational
selected for serial clock.

Timer/event counter Operates only when TIO pin input is selected Operational
for clock count.

Watch timer Operation stops when using main system clock Operational
for timer. Operation continues when using
subsystem clock for timer.

A/D converter Operation stops Operational

29
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Table 6. Operation of the Standby Modes (coni)

STOP Mode (STOP instruction when using
main clock or SCC register when using
ftem subsystem clock)

HALT Mode (HALT instruction when using
main or subsystem clock)

Multifunction timer Operation stops Operational

External intetrrupts INT1, INT2, and INT4 operate.

INTO cannot operate.

All operational except INTO

CPU Operation only from subsystem clock Operation stops

Standby release Enabled interrupt request signal (except INTO)
signal or RESET input.

Enabled interrupt request signal (except INTO)
of RESET input.

Table 7. State of the Device After Reset

RESET Input During

RESET Input During

Hardware Standby Mode Operation
Program ¢ounter (PC) 1PD75028/036 The low-order 5 bits of program memory address 0000H are
loaded into PC12-PC8. The contents of address 0001H are loaded
into PC7-PCO.
uPD75036/P036 The low-order 6 bits of program memory address 0000H are
loaded into PC13-PC8, The contents of address 0001H are loaded
into PC7-PCO.
PSW Carry flag (CY) Held Undefined
Skip flags (SK0-SK2) 0 o
Interrupt status flag (ISTO) o 4]

Memory bank enable flag
(MBE)

Bit 7 of program memory address 00Q0H is loaded into MBE.

Stack pointer (SP) Undefined Undefined
Data memory (RAM) Held (Data memory address Undefined
QOF8H-0FDH is undefined)
General-purpose registers Held Undefined
*X,A,H,L,D,EB,C
Memory bank selection 0 0
register (MBS)
Basic interval timer Counter (BT) Undefined Undefined
Mode register (BTM) 0 0
Timer/event counter Counter (T0) [} [}
Modulo register (TMODO) FFH FFH
Mode register (TM0) 0 0o
TOEQ, TOUT F/F 0,0 0,0
Watch timer Mode register (WM) [} 0
Serial Interface Shift register (SIO) Held Undefined
Operation mode register [+] (]
(CSIM)
SBI control register (SBIC) [¢] . (¢}
Slave address register (SVA) Held Undsfined
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Table 7. State of the Device After Reset (con)

RESET Input During

RESET Input During

Hardware Standby Mode Operation
Clock generator and clock Processor clock control 4] o
output circuit register (PCC)
System clock control 0 0
register (SCC)
Clock output mode register 0o 0
(CLOM)
Interrupt function Interrupt request flags Resetto 0 Resetto O
(IRQxoxx)
Interrupt enable flags (IExxx) 0
Interrupt master enable flag [+] 0
(IME)
INTO, INT1, and INT2 and 0,0,0 0,0,0
mode registers (IMO, IM1,
and IM2)
Digital ports Output buffers Off Off
Qutput latches Cleared to 0 Cleared to 0
Input/output mode registers 0 0
(PGMA, B, C)
Pullup resistor specification [} 0
register (POGA, POGB)
Pulldown resistor register (4] o
(PDGB)
Bit sequential buffer Held Undefined
Muttifunction timer Counter (MFTL) FFH FFH
Counter (MFTH)
Mode register (MFTM)
Control register (MFTC)
A/D converter Mode register (ADM) 04H 04H
SA register (SA) Unchanged Undefined
Pins P0g-PO3, P1g-P13, P2¢-P23, Input input

P3¢-P33, P6p-PB3, P7¢-P73,
P8o-P83, P9g-P93, P11g-P113

P4g-P4g, PS-P53, P10g-P105

With internal pullup
resistors: High level
Open drain: High impedance

With internal pullup
resistors: High level
Open drain: High impedance
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ELECTRICAL SPECIFICATIONS Absolute Maximum Ratings (cont)

| i Ratin Operating temperature, Topt —40 to +70°C
'll':zs?-;t’(e) Maximum Rat gs {for 75028/P036 only)
Supply voltage, Vpp _03to+7.0v  Operating temperature, Topr -40 to +85°C

(for 75036 only)

Input voltage, V4 (except ports -0.3 to Vpp+ 0.3V

4,5, 10) Storage temperature, TgTg —65 to +150°C
1 9,
Input voltage, Vis (ports 4, 5, 10) 1 Rms value = peak value x (duty cycle) 172
With pullup resistor -0.3 to Vpp+ 0.3V
(15025;:)36’)0!:;;5 ° oo Exposure to Absolute Maximum Ratings for extended periods may
Open drain —0.31t0 +11V affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
OQutput voltage, Vo ~0.3 to Vpp+0.3V

specified under DC and AC characteristics,

High-level output current, loy

Per pin . -10omA  Capacitance
Total, all output pins -30 mA Ta= +25°C; Vpp = OV
Low-level output current, lo t Parameter Symbol Max Unit Conditions

Per pin: ports 0, 3,4, 6 30 mA peak, 15 mA rms -

Per pin: except ports 0, 3, 4,5 20 mA peak, 5 mA rms  Input capacitance Cin 15 pF =1 MHZ;d )

Total: ports 0, 310 9, 11 170 mA peak, 120 mA rms  gutput capacitance c 15 F unmeasured pins
(for 75028/P036) put cap: : ouT PP mustbeatoV

Totak ports 3 to 9, 11 170 mA peak, 120 mA rms  [nput/output capasitance Cyo 15  pF
(PD75036 only)

Total: ports 0, 2, 10 30 mA peak, 20 mA rms

Main System Clock Oscillator
Ta = -40 to +70°C 75028/P036; Ty = -40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to tigures 22 and 23.

Type Parameter Symbol Min Typ Max Unit  Conditions
Ceramic resonator  Frequency (Note 1) fx 2.0 5.0 MHz  uPD75028/P036
(figure 234) 10 419 5.0 MHz pPD75036
Oscillator stabilization 4.0 ms After Vpp reaches the minimum value
time (Note 2) (Note 3) of the oscillator operating voltage range.
Crystal resonator Frequency (Note 1) x 20 419 5.0 MHz  PD75028/P036
(figure 234) 10 419 50 MHz pPD75036
Oscillator stabilization 10 ms  Vpp = 4.5 to Vpp max
time (Note 2) (Note 3)
30 (Note 3) ms Vpp=27t060V
External clock X1 input frequency fx 2.0 5.0 MHz  uPD75028/P036
(figure 238) {Note 1) 10 419 5.0 MHz pPD75036
X1 input high/low level txq txe 100 250 ns  uPD75028/P036
width 100 500 ns  puPD75036
Notes:

(1) Oscillator and X1 input frequencies are shown only to present the
oscillator characteristics. Refer to the AC Characteristics table
for instruction execution time.

(2) Time required for oscillator to stabilize after Vpp min is reached
or time after release of STOP mode.

@)

-3

Values shown are for NEC approved resonators. Values for
resonators not tested by NEC should be obtained from resonator
manufacturer's spec sheets.
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Subsystem Clock Oscillator

Ta = —40 to +70°C 75028/P036; Ty = ~40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to figures 22 and 24,

Type Parameter Symbol Min Typ Max Unit Conditions
Crystal resonator Frequency T 32 32.768 35 kHz
{figure 24A) Oscillator stabilization 1.0 2 s Vop = 4.5 to Vpp max
time (Note 1)
10 s Vpp = 27t0 6.0V
External clock XT1 input frequency fxT 32 100 kHz
(figure 248) XT1 input highflow level width  tyrpy, 1L 5 15 us

Note:

(1) Values shown are for NEC approved crystals. Values for crystals
not tested by NEC should be obtained from crystal manufactur-
er's specification sheets,

Figure22. Clock Oscillator Timing Measurements

Figure 23. Main System Clock Configurations
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X1 input \ /i Vpp-0sV
pu 0o 04V
N A R
XT1 Input ) 04V
SIRD-5884A

Figure 24. Subsystem Clock Configurations
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B3CL-9230A (10/93)

A. Ceramlc/Crystal Resonator
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B. External Clock

X1

RPD74HCUO4

Note: ¥When the Input Is an extemal clock, the stop mode
cannot be set because the X1 pin Is connected intemaky
to System ground (Vgg).
S3RD-7303A (1059
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DC Characteristics

Ta = ~40 to +70°C 75028/P036; Tp = -40 to +85°C 75086; Vpp = 2.7t0 6.0V
Parameter Symbol Min Typ Max Unit  Conditions
High-level input voltage ViH1 0.7 Vpp Vop A Ports 2, 3, 8, 9, 11
ViH2 0.8 Vpp Vpp v Ports 0, 1, 6, 7, and RESET pin :
Viha 0.7 Vpp Vbp v Ports 4, 5, 10 with internal pullup resistor (75028/036
only)
0.7 Vpp 10 A Ports 4, 5, 10 with open drain
Vg Vpp - 0.5 VDD v X1, X2, XT1, XT2
Low-level input voltage ViL1 0 0.3 Vpp v Ports 2to 5 and 8 to 11
ViL2 0 0.2Vpp v Ports 0, 1, 6, 7, and RESET pin
ViLs 0 0.4 v X1, X2, XT1, XT2
High-level output voltage VoH Vpp - 1.0 v Vpp = 4510 6.0V;lgy = -1 mA
Vpp-05 v loy = —-100 pA.
Low-level output voltage VoL 0.4 2.0 v Ports 3, 4, 5; Vpp = 4510 6.0 V; g, = 15 mA,
75028/P036
0.5 20 V  Ports 3, 4,5 Vpp = 4510 6.0V; o = 15 mA
1PD75036
0.4 v Vpp = 45t06.0V;lg. = 1.6 mA
0.5 V.  loL= 400 pA
0.2 Vpp v SBO, SBT; open drain with pullup resistor = 1 kQ
High-leve! input leakage I 111 3 HA VN = Vppi except X1, X2, XT1, XT2
ourrent Lz 20 A Vi = Vpp; X1, X2, XT1, XT2
LM 20 HA Vo = 9V for 75028/P036
Vo = 10V for 75036
Low-level input leakage fLics -3 LA ViN = 0V; except X1, X2, XT1, XT2
current lLiL2 20 pA  Vjy = 0V;X1, X2 XTt, XT2
High-level output leakage I on4 3 LA Vout = Vpp: except ports 4, 5, 10
current Lotz 20 LA Vout = 9V ports 4, 5, 10 with open drain
Low-leve! output leakage oL -3 LA Vour= 0V
current
Internal puliup resistor Ryt 15 40 80 kQ Ports 0, 1, 2, 3, 6, 7, 8 {except POg); Viy = 0 V;
Vpp = 50V =10%
30 300 kQ Ports 0, 1,2, 3, 6, 7, 8 (except POg); Vjy = O V;
Vpp = 3.0V *10%
Rys 15 40 70 kQ  Ports 4, 5, 10; Voyt = Vpp 20 V;
(75028/036 Vpp = 50V *10%
only) 10 60 kKQ  Ports 4, 5, 10; Voyr = Vpp ~2.0V;
Vpp = 3.0V £10%.
Internal pulldown resistor  Rp 10 40 70 kQ Port9; Viy = Vpp; Vpp = 5.0V £10%
10 60 kQ Port9; Viy = Vpp: Vpp = 3.0V :10%
34
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DC Characteristics (cont)

Parameter Symbol Min Typ Max Unit  Conditions
Supply current (Note 1) Ipp1 * 25 8 mA 4.19-MHz orystal oscillator (C1, C2 = 22 pF);
(Note 2) t 32 10 mA Vop = 5V *10%; Note 3
1 45 14 mA
* 0.35 1.2 mA  4.19-MHz crystal oscillator (C1, C2 = 22 pF);
t 025 075 mA Vpp = 3V +10%; Note 4
4 0.9 3 mA
Ipp2 * 500 1500 LA 419-MHz crystal oscillator (C1, C2 = 22 pF);
(Note 2) 1 700 2100 KA HALT mode; Vpp = 5§V £10%
* 150 450 HA 4.19-MHz crystal oscillator (C1, C2 = 22 pF);
t 300 900 HA HALT mode; Vpp = 3 V *+10%
lppa * 30 20 HA 82.768-kHz crystal oscillator; Vpp = 3V +10%;
(Note 5) T 15 45 HA Note 6
1 100 300
Ibpa * 5 16 pA  32.768-kHz crystal oscillator;
(Note 5) } 20 60 HA Vpp = 3V £10%; HALT mode; Note 7
lops 0.5 20 MA  XT1 = 0V; STOP mode; Vpp = 5 V£10%
0.1 10 HA XT1 = 0V; STOP mode; Vpp = 3V £10%
0.1 5 HA XT1 = 0V; STOP mode; Vpp = 3V £10%;
Ta = 25°C
lpps 5 15 32.768-kHz crystal oscillator; STOP mode; Vpp = 3V
{Note 8) +10%
* 75028/036; 1 75036 t 75P036
Notes:
(1) Does not include internal pullup resistor current. (5) SCC register used to select subsystem clock and stop main

tud system clock; system clock control register (SCC} bits SCC3 =
(z) ::,:u es subtsyj"(eThcl:?khcurrer;t. it - 1 and SCCO = 1.
@ coni?o?f:g;ias;r I(';,CCe) s'g! ;zp::“ mode with the processor cloo {6) CPU operating from subsystem clock and main system clock
" stopped.
(7) Subsystem clock operating with CPU halted and main system
clock stopped.

(4) When operated in the low-speed mode with PCC set to 0000.

(8

=

STOP instruction stops main system clock and subsystem clock
is running.

oM NNt YL 8 6 . )
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Parameter Symbol Min Typ Max Unit Conditions
Cycle time (Note 1) toy 10.95 32 us Operation with main system clock.
10.95 64 Vpp = 45t0 6.0V .
13.8 32 us Operation with main system clock.
10.95 64
114 122 125 s Operation with subsystem clock.
TIO input frequency fr1 0 1 MHz Vpp = 45to 6.0V
V] 275 kHz
TIO input, low- and high-level width it 0.48 s Vpp = 45t06.0V
1.8 us
Interrupt input, low- and high-level width HNTL HNTH (Note 2) us INTO
10 s INT1, 2, 4
10 us KRg to KRy
RESET low-level width tasy 10 s AfterVpp = 27V
+ = 75028/P036; f = 75036
Notes:
(f) Cycle time (minimum instruction execution time) is determined
by the frequency of the oscillator connected to the microcontrok
ler, the systemi clock control register (SCC), and the processor
clock control register (PCC)
(2) 2tcy or 128ffk, depending on the setting of the interrupt mode
register (IM0).
Figure 25. AC Timing Measurements
Yoltage Thresholds Interrupt Input Timing
17tn
X 08Vop~— Test 08 VDDK et tTH |
0.2V Points 0.2V,
oo o INTO, INT1,
INT2, INT4, \_
KRQ-KR7 - A
TiI0 Timing RESET Input Timing
1/fn
—tnL tTiH trsr—
™o \ \ RESET [
N | .
83CL-92488 (2/94)
36
Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

B 42?525 004904L 150 EENECE

pPD75036 Family

NEC

AC Characteristics

Ta = —40 to +70°C 75028/P036; Tp = —40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to figures 25 through 27
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Figure 26. Main System Clock Operationicyvs  Figure 27. Main System Clock Operation
Vop (kPD75028/P036 only) toy vs Vpp («PD75036 only)

tey vs Vpp (With main systeim clock) toy v8 Vpp (With main system clock)

o o~ 383

Cycle Time t oy (ng)

Cycle Tme tgy (us)

05

BICL-R249A
o
-

2 3 4 5 8 7

Power Supply Voltage Vo (V)
Pavver Supply Voltage Vpp (V) . °p B3CL-9904A (2/94)
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Figure 28. A/D Conversion Timing

[

SA Previous Conversion
Register Data X Undefined Results
[ lisame '

[“—>1Before Start of A/D Conversion
tconv d
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A/D Converter Characteristics
Ta = —40 to +70°C 75028/P036; Tp = -40 to +85°C 75036; Vpp = 2.7 10 6.0 V; AVgg = Vgg = 0 V; refer to figure 28

Parameter Symbol _— Min Typ Max Unit Conditions
Resolution T 8 8 8 bits
Absolute accuracy (Note 1) +1.5 LsB TA = —10 to +70°C 75028/P036
25V s AVpers = Voo =15 LSB  Th= —10to +85°C 75036
*2.0 Ls8 Ta = —40to -10°C
Gonversion time (Note 2) tcony 168/fx Hs
Sampling time (Note 3) tsamp 44ffy Hs
Analog input voltage Vian AVREE- AVREF+ v
Analog supply voltage AVpp 25 Vbp v
Reference input voltage AVRees+ 25 AVpp v 25V= (AVpers) — (AVRee-)
Reference input voltage AVREF- 0 1.0 v
Analog input impedance Ran 1000 MQ
AVRgF current IAREF 0.25 (75028) 20 mA
1.0 (75036) 2.0 mA
0.35 (75P036) 20 mA
Notes:
(1) The absolute accuracy does not include the quantization error (3) The time until completion of sampling is 10.5 us (fx = 4.19 MHz).
(+1/2 LSB). Note that the sampling time value tgamp is included in the total
(2) The total conversion time until EOC = 1 is 40.1 s at conversion time value toony-
fx = 4.19 MHz.

Serial Interface, 2/3-Line; Internal SCK Output
Ta = —40 to +70°C 75028/P036; T = —40 to +85°C 76036; Vpp = 2.7 to 6.0 V; refer to figure 29

Parameter Symbol Min Typ Max Unit Conditions

SCK cycle time eyt 1600 i . ns Vpp = 45t0 60V
3800 ns

SCK low- and high-level width L1+ tkHT 0.5tKcyq — 50 ns Vpp = 45t0 6.0V
0.5tkcyt — 150 ns
Sl setup time to SCK t tsiKi 150 ns
Sl hold time from SCK t tksH 400 ns

SCK 4 to SO output delay time (Note 1) tkso1 250 ns Vpp = 45to 6.0V
1000 ns

Note: (1) Output load B = 1 kQand C| = 100 pF.
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Serial Interface, 2/3-Line; External SCK Input
Ta = —40 to +70°C 75028/P036; T = —40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to figure 29

Parameter Symbol Min Typ Max Unit Conditions
SCK oycle time tkoya 800 ns Vpp = 45t0 60V
3200 ns .
SCK low- and high-level width tkr2: tkH2 400 ns Vpp = 451060V
1600 ns
Sl setup time to SCK 1 tsike 100 ns
Sl hold time from SCK t tsio 400 ns
SCK | to SO output delay time (Note 1) tkso2 300 ns Vpp = 45t06.0V
1000 ns
Note: (1) Output load Ry = 1 kQand C = 100 pF.
Serial Interface, SBI Mode; Internal SCK Output (Master)
Ta = —40 to +70°C 75028/P036; Ty = 40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to figure 30
Parameter Symbol Min Typ Max Unit Conditions
8CK cycle time tkeya 1600 ns Vpp = 45t06.0V
3800 ns
SCK low- and high-level width tLa tKHa 0.5tkgyg — 50 ns Vpp = 451060V
0.5icys ~ 160 ns
SBO, SB1 setup time to SCK t tsia 150 ns
SBO, $B1 hold time from SCK t tksia 0.5 txcya ns
SCK | to SBO, SB1 output delay time {Note 1) tksoa o 250 ns Vpp = 45t0 60V
0 1000 ns
SCK t to SBO, SB1 ¢ tksB tkoys ns
SBO, SB1 4 to SCK 4 tsBK tkcys ns
SBO, SB1 low-level width tsBL tkcys ns
SBO, SB1 high-level width tspy tkcys ns

Note: (1) Output load R = 1 kQand C_ = 100 pF.

s 4. T A S NS LA o
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Serial Interface, SBI Mode; External SCK Input (Slave)
Ta = —40 to +70°C 75028/P036; Ta = —40 to +85°C 75036; Vpp = 2.7 to 6.0 V; refer to figure 30

Parameter Symbol Min Typ Max Unit Conditions

SCK cycle time tkeya 800 ns Vpp = 45t0 6.0V
3200 ns

BCK low- and high-level width L4 tKH4 400 ns Vpp = 4.5t0 6.0V
1600 ns

SBO, SB1 setup time to SCK t tsika 100 ns

SBO, SB1 hold time from SCK t tksia 0.5tkoya ns

SCK | to SBO, SB1 output delay time (Note 1) tkso4 [¢] 300 ns Vpp = 4510 6.0V

0 1000 ns

SCKtto 880, SBi | tksB tkeya ns

SBO, SB1 } to SCK tspk tkovd ns

SBO, SB1 low-level width tseL tkcys ns

SBO, SB1 high-level width tsBu ko4 ns

Note: (1) Output load By = 1 kQand G = 100 pF.

Data Memory STOP Mode; Low-Voltage Data Retention

Ta = —40 to +70°C 75028/P036; Ty = —40 to +85°C 750836; refer to figure 31

Parameter Symbol Min Typ Max Unit Conditions

Data retention voltage VpooR 2.0 6.0 v

Data retention current (Note 1) Iboor 0.1 10 HA Vopog = 20V

Release signal set time tsReL 0 s

Oscillation stabilization time twarr (Notes 3, 4) ms Release by RESET input

(Note 2) (Note 3) ms Release by interrupt request

Notes:

(1) Internal pullup resistor current is not included.

(2) Oscillation stabilization WAIT time is the time during which the
CPU is stopped and the corystal is stabilizing. This time is
required to prevent unstable operation while the oscillator is
stabilizing. The interval timer can be used to delay the CPU from
executing instructions by using the basic interval timer mode
register (BTM) according to the following table:

WAIT Time
BTM3 BTM2 BTM1I BTMO  (fx = 4.19 MHz)
- 0 0 (1] 220ffy (250 ms approx)
- 0 1 217/t (31.3 ms approx)
- 1 (4] 1 215/fy (7.82 ms approx)
- 1 1 1 213/ (1.95 ms approx)

40

(3) Consultthe manufacturer's resonator specification sheet for this

value.

(4) The interval timer will cause a delay of 217/fy seconds after a

reset.
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Figure 29. Serial Interface Timing; 2/3-Line
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Figure 30. Serial Interface Timing; SBI Mode
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Figure 31. Low-Voitage Data Retention Timing
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OTP PROGRAM MEMORY

The yPD75P036 contains 16,256 x 8 bits of one-time
programmable (OTP) program memory. The memory is
programmed by the pins listed in table 8. During
programming, addresses are incremented by applying
clock pulses to the X1 input.

Table 8. Program Memory Access

Pin Function

Vep OTP Programming voltage pin (normally Vpp)

X1, X2 Address increment clock input during
programming. The inverted signal of X1 must be
input at X2.

MDg-MD3 Mode selection during OTP programming

P4g-P4s Low-order 4-bit data I/O during programming.

P5p-P53 High-order 4-bit data I/O during programming.

Vbp Supply voltage 2.7 to 6 volts during normal

operation; 6 volts during programming.

Note: Because the uPD75P036 has no erasure window, program
memory data cannot be erased with ultraviolet light.

OTM Operation Modes

The pPD75P036 operates in the program memory
write/verify mode when +6V is applied to Vpp and
+12.5V to Vpp. Mode pins MDy-MDj select the opera-
tion modes shown in table 9.

Table 9. Program Memory Mode Selection
Vpp = +125V;Vpp = +6V

MDq MDy MD,y MD3 Operation Mode

H L H L Program memory address clear
L H H H Program memory write

L L H H Program memory verify

H X H H Program inhibit

X=LorH

44

Program Memory Write and Verify.

The program memory writefverify procedure follows.
Refer to the timing diagram, figure 32,

(1) Connect unused pins to Vgg through a pulldown
resistor. Hold X1 low.

(2) Supply +5V to Vpp and Vpp.
(3) Wait 10pus.
(4) Select program memory address clear mode,

(5) Change voltage on Vpp to +6V and on Vpp to
+12.5V.

(6) Select program inhibit mode,
(7) Write data in the 1-ms write mode.
(8) Select program inhibit mode.

(9) Select verify mode. If data is written correctly,
proceed to step 10; if data is not written correctly,
repeat steps 7-9 up to 20 times. If data is still
incorrect after 20 tries, terminate programming
and declare the device defective.

(10) Perform one additional write with an MDg pulse
width (in ms) equal to the number of writes per-
formed in step 7 times 1 msec. For example, MDg
= 10 ms if the location has been written to 10

times.

(1)
(12)

Select program inhibit mode.

Increment program memory address by one by
inputting four pulses to X1.

(13) Repeat steps 7-12 until the end address occurs,
(14) Select program memory address clear mode.
(15) Change voltage on Vpp and Vpp to +5V.

(16) Turn off power.
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Figure 32. Timing Diagram for Program Memory Write/Verify

—'I ~—tvps
I(d

(4

7

P2
ot
—L‘ ~—tvps
/

r(4 r(4

. Vpp+ % ”

DO

Vop 7 txH
X1 y
{C 1 {4
7 7
txL
Pdg-Pdg ¥ X 7 Data «_f
P5aPSy { oaawput } { oupue 4 vamouput } Data Output y-5——

top —Le]

tan ’AS’I

= A

PW topw o
7
MD1
A
tpeR: - tMis tain
(« @«
124 27
MD2 j J
t
tM35 M3H
e i
/ 7 P
MD3 /
P

BIRD-64608 (1193

Program Memory Read

The program memory read procedure follows. Refer to
the timing diagram, figure 33.

(1) Connect unused pins to Vgs through a pulldown
resistor. Hold X1 low.

(?) Supply +5V to Vpp and Vpp.
(8) Wait 10 pus,
(4) Select program memory address clear mode.

(5) Change voltage on Vpp to +6V and on Vpp to
+12.5V.

©®
™

®
©

Select program inhibit mode.

Select verify mode. When four clock pulses are
input to X1, data from one address is output,

Select program inhibit mode.
Select program memory address clear mode.

(10) Change volitage on Vpp and Vpp to +5 V.
(11) Turn off power.

45
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Figure 33. Timing Diagram for Program Memory Read
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DC Programming; uPD75P036
Ta = 25 £5°C; Vpp = 6.0 0.25V; Vpp = 125 0.3 V; Vgg = OV

Parameter Symbol Min Typ Max Unit Conditions
High-level input voltage ViH1 0.7 Vpp Vop v All except X1, X2
ViH2 Vpp - 0.5 Voo A X1, X2
Low-level input voltage ViLg 0 0.3 Vpp v All except X1, X2
ViLe o] 0.4 \ X1, X2
Input leakage current I 10 UA Vin= ViLorViy
High-level output voitage VoH Vpp - 1.0 v loy = 1 MA
Low-level output voltage VoL ‘0.4 A loL = 1.6 mA
Vpo supply current Ibp 30 mA
Vpp supply current Ipp 30 mA MDO = Vj; MD1 = Vy

Notes:
(1) Vpp must not exceed + 13.5 V, including overshoot.

(2) Vpp must be applied before Vpp and turned off after Vpp is
removed,

AC Programming; nPD75P036
TA = 25 £5°C; Vpp = 6.0 £0.25 V; Vpp = 12,5 0.3 V; Vgg = 0V; refer to figures 32 and 33,

Parameter Symbol (Note 1) Min Max Unit Conditions

X1 input frequency fx 4.19 MHz

Address hold from MDO t (Note 2) tAH tan 2 Hs

Address setup time (Note 2) tas tas 2 us

Data delay from address (Note 2) tpaD taco 2 us

Data output float delay from MDO t toF toF 0 130 ns

Data output float delay from MD3 { torr 2 us

Data hold from MDO t ton toH 2 us

Data to MDO | setup tps tps 2 s

Data output delay from MDO | toy tov 1 us MDO = MD1 = V)
Data output hold from address (Note 2) tHAD toH 0 130 Hs

Initial mode set ] 2 us

MD1 hold to MDO t tMin toEH 2 us i + tyip = SO s
MD1 recovery from MDO ¢ tmir ton 2 s tmiH + tvig = S0 us
MD1 to MDO { setup tMm1s toes 2 s

MD3 hold from MD1 § tMan 2 Hs

MD3 output hold from MDO t iMaHR 2 s

MD3 setup to MD1 ¢ tuas 2 us

MD3 setup to MDO tmasn 2 Hs During program read cycle
MDO setup to MD1 t tmos tces 2 us

Additional program pulse width topw torw 0.95 21 ms

Program counter reset tecr 10 Hs

Initialized program pulse width tpw tow 0.95 1.05 ms

Vpp setup to MD3 ¢ typs tvcs 2 Hs

Vpp setup to MD3 t typs tvps 2 us

47
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AC Programming; pPD75P036 (cont)

Parameter Symbol (Note 1) Min Max Unit Conditions
X1 input low- and high-level width XHs XL 0.125 Hs
Notes:

(1) These symbols correspond to those of the uPD27C256 EPROM

(@) The internal address signal is incremented by the rising edge of
the fourth X1 pulse; it is not connected to an external pin.

X R I DAY % LGN IR TR T R e

s
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SOLDERING
Packaging and Soldering Information

Part Number Package Package Drawing Recommended Soldering Code
HPD75028CW-xxx 64-pin plastic shrink DIP P64C-70-750A, C WS60-00-1 .
HPD75036CW-xsx¢

uPD75P036CW

HPD75028GC-xxx-AB8 64-pin plastic QFP P64GC-80-AB8-3 IR30-107-1, VP15-107-1,
HPD75036GC-xxx-AB8 WS60-107-1

pPD75P036GC-AB8

Soldering Conditions

Method (Note 1) Code (Note 2) Soldering Conditions Exposure Limit (Note 3)
Infrared reflow IR30-107-1 Package peak temp: 230°C Max no. of days: 7

Time: 30 sec max (210°C min) (thereafter, 10 hours baking at 125°C is required)
Vapor phase VP15-107-1 Package peak temp: 215°C Max no. of days: 7

Time: 40 sec max (200°C min) {thereafter, 10 hours baking at 125°C is required)
Wave soldering WS60-00-1 Solder bath temp: 260°C max No limit

———————— Time: 10 sec max
Ws80-107-1 Preheating temp: 120°C max Max no. of days: 7

(package surface temp) (thereafter, 10 hours baking at 125°C is required)
Pin partial heating (SDIP) Temperature: 260°C max

Time: 10 sec max (per device side)
Pin partial heating (QFP) Temperature: 300°C max

Time: 8 sec max (per device side)

Notes:

(1) Do not use different soldering methods together. However, on all
devices the pin partial heating soldering method can be used
alone on in combination with other soldering methods.

(3) The maximum number of soldering operations is one or two as
indicated by the last digit of the soldering code: —1 or ~2.

(3) Maximum no. of days refers to number of days after unpacking
the dry pack. Storage conditions are 25°C and 65% RH max.

49

P W F D APW e Yarh AN T R T NI N e W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




B LY27525 0049060 520 MENECE

HPD75036 Family

NEC

PACKAGE DRAWINGS

64-Pin Plastic Shrink DIP (760-mil)

4 33
minisiaininisiainininiaisinisinisinisisinisisininisinfainin]

\/

U oyd

Hem  Millimelers Inches
A 58.68 max 2.311 max
B 19.05 (TP) .750 (TP) - c |
[ 17.0 669
D 5.08 max 200 max
E 4.31 max 170 max
F 32203 126 +.012
G 1.78 max 070 max
H 1.778 (TP} 070 (TP) -//‘\ ~
t 0.9 min .035 min L o
J___ 0s5imh 020 min 0~18
K 050010  .020+3%

+0.10 +.004
L 0250 0d 0107 04a
M 0.17 007
PBAC-70-T60A, C 83YL-55608 (2/94)
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64-Pin Plastic QFP (14 x 14 mm)

ftem Niliimeters inches 23 A
A 17.6 + 0.4 693 = .016 B
B 140:02 551 %909
c 140 £02 551 %909
D 17.6 + 0.4 693 +.018
F 1.0 .039
[ 1.0 038
H 0352010 o14 *-904
t 0.15 006
J 0.8 (TP) 031 (TP)
K 1.8 £0.2 071 £.008
L 08202 031 +:009
+0.10 +.004
M 015 * oroe 008 * 02
N 0.10 004
P 2.55 .100
Q 0.1 =0.1 004 =.004
s 2.85 max 112 max Enlarged detall of lead end
Note:
Each lead centarine Is located within
0.15 mm (.006 Inch) of Its true postion s P
{TP) at maximum material condition.
A
T §°%85°
Q
P84GC-80-ABS-3 49NR-5698 (3/84)
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