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Description

The uPD75008 family of high performance 4-bit single-
chip CMOS microcontrollers includes the following
devices:

uPD75004 pPD75004(A) uPD75006 uPD75006(A)
uPD75008 uPD75008(A) uPD75P008

These general-purpose microcontrollers have up to 8K
bytes of ROM and 512 nibbles of RAM. The instruction
set operates on 1, 4, and 8 bits of data.

Timing is generated by two oscillators. The main oscil-
lator 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 dissi-
pation is proportional to clock rate, the uPD75008
family provides selectable instruction cycle times from
0.95t0 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 voits.

Features

o0 8-bit synchronous serial interface
— Fuil-duplex, three-wire mode
— Half-duplex, two-wire mode
— NEC serial bus interface (SBl) mode

o Timers: three channels
— 8-bit interval timer
— 8-bit timer/event counter
—Watch (clock) timer:
0.5 second interrupt requests
O 341/0 lines
— Eight input-only lines
— 18 bidirectional /O lines of which four can
directly drive LEDs
— Eight 10-V n-channel, open-drain lines that can
directly drive LEDs

Internal High-Capacity ROM and RAM

— 25 software selectable pullup resistors

— Eight mask option selectable resistors (mask
ROM devices only)

Bit sequential buffer

— 16 bits of bit addressable RAM in peripheral
address space.

Standard CPU instruction set

— 107 instructions

— Bit manipulation instructions

— 4-bit arithmetic instructions

— 4- and 8-bit move instructions

Minimum instruction execution time

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

— 122 usec using 32.768-kHz subsystem clock

Eight 4-bit registers

— Usable as four 8-bit registers

o Memory-mapped, on-chip peripherals
o Vectored interrupt controller

— 12 external and 4 internal sources
— 12 edge detection inputs
— 5 vectored interrupt addresses

Power saving and battery backup

— Variable CPU clock rate; 2.5 mA typical at 5V
and 4.19 MHz

— HALT mode stops CPU; 0.5 mA typical at 5V
and 4.19 MHz

— STOP mode stops main clock; 0.5 pA typical
ats5Vv

— 2.0 V data retention mode

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

CMOS operation

— ROM devices; Vpp = 27 t0 6.0V
—uPD75P008 OTP; 5V £10%

Memory uwPD75004 uPD75006 1PD75008 uPD75P008
ROM 4K bytes 6K bytes 8K bytes —
PROM — — —_ 8K bytes
RAM 512 nibbles 512 nibbles 512 nibbles 512 nibbles
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Ordering Information

Part Number Quality Grade ROM Package Package Drawing
pPD75004C U0 Standard Mask 42-pin plastic shrink DIP P42C-70-600A
LPD75004CU(A)-xx Special
HPD75006CU-xc0c Standard
HPD75006CU(A)-x0x Special
UPD75008CU-0xx Standard
uPD75008CU(A)-»ocx Special
HPD75004GB-xxx-384 Standard Mask 44-pin plastic QFP P44GB-80-3B4-2
uPD75004GB(A)-xx-3B4 Special
1PD75006GB-xxx-3B4 Standard
HPD75006GB(A)-xxx-3B4 Special
pPD75008GB-xxx-3B4 Standard
uPD75008GB(A)-xxx-3B4 Special
uPD75P008CU Standard OTP 42-pin plastic shrink DIP P42C-70-600A
uPD75P008GB-3B4 Standard oTP 44-pin plastic QFP 44GB-80-3B4-2
Notes:
(1) Engineering samples are available in a 42-pin shrink DIP or 44-pin
ceramic QFP

(@ xxx indicates ROM code number

Device Quality Grades Pin Configurations
The devices in the pPD75008 family are available in  42-pPin Plastic SDIP

standard or special quality grades devices, Special
grade devices have the symbol! (A} embedded in the xidt  a2hv
part number. A uPD75008CU is a standard grade and a xr2d 2 a b P‘S‘i
uPD75008CU(A) is a special grade device, The selec- RESET O 3 40 [1 Pay
tion of the correct grade depends upon the application. x1 4 3g 0 pay
x2 Os 38 {1 Pag
- . P3; O 6 37 1 ps,
3|fferences Between Special and Standard ,,3: d+ oy ,,5‘1’
uality Grades
y Pa; O s a5 [ ps,
Item Speclal Standard P3g O 8 34 1 Psy
Applications Automotive and Computers, office P8y 10 33 |1 PayKAD
transportation equipment, P8y O 11 32 H Pey/KA1
equipment, traffic communications, test SUSB1/Pog [ 12 31 1 Pey/KR2
control systems, anti- and measurement, SO/SBOPO, [} 13 30 7 Psy/KR3
disaster systems, anti- machine tools, SCKPoy [ 14 29 1 P7yKR4
crime systems industrial robots, INT4/PO, O 15 28 |1 P74/KRS
audio and visual TIvP1, O 18 27 3 P7,/KR6
equipment, other INT2/P1, O 17 26 P P7yKR7
consumer products. INTIP1, [ 18 25 3 p2yPTOD
1
LE.D direct No Yes INT&P1 O 19 24 1 p2,
drive NC {vpp) [ 20 23 [ p2y/PCL
Absolute Differences in low and high output current Vop O 21 22 11 p2yBUZ
maximum
ratings Note : Vpp Is the programming pin In the 75P008 and shoukd be
DC Differences in low-voltage outputs connected to Vpp. It s not connected In the mask ROM parts.
characteristics B3RD-6363A (7/04)
2
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Pin Configurations

44-Pin Plastic QFP
sf gy pese
> g 2828
NSy egsaa?
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I3ITELBBEREI
P7KRE ] 10 330 Pigymo
P74/KRs [] 2 32 [1 POyINTA
Prykra ] 8 31 {1 Poy/SCK
PeyKR3 ] 4 30 {1 P0,/SO/SBO
PEy/KR2 O] 5 291 Pay/sISB1
Pey/KR1 O] 8 28 Pgy
PS({KHOE7 2731:81
rs3l s 260 P3q
ps2 9 251 Py,
Pst 10 2411 p3,
PNy o e nereagga® ™
Doogooooooog
(&3 - -
SFITLBREB A
&
Note : Vpp Is the programming pin In the 75P008 and should be
connected to Vpp. 1tis not connected In the mask ROM parts.
83RD-8364A (7/94)
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Pin Identification

Symbol Function
NC (Vpp) No connection
(programming voltage for yPD75P008
POy/INT4 Port 0 input; interrupt 4
POdW Port 0 input; serial clock
PO,/SO/SBO Port 0 input; serial out; serial interface
PO3/SI/SB1 Port O input; serial in; serial interface
P1¢/INTO Port 1 input; interrupt 0
P14/INT1 Port 1 input; interrupt 1
P15/INT2 Port 1 input; interrupt 2
P13/TIO Port 1 input; timer 0 input
P2¢/PTOO Port 2 I/O; timer/event counter output
P24 Port 2 I/O
P2,/PCL Port 2 I/O; clock output
P25/BUZ Port 2 I/O; buzzer output
P3g-P33 Port 3 I/O
P4q-P4, Port 4 I/O
P5¢-P53 Port 5 IfO
P8y/KRO Port 6 IfO; key scan input 0
P&4/KR1 Port 6 I/O; key scan input 1
P8,/KR2 Port 6 I/O; key scan input 2
P63/KR3 Port 6 I/O; key scan input 3
P7o/KR4 Port 7 I/O; key scan input 4
P74/KR5 Port 7 I/O; key scan input 5
P7,/KR6 Port 7 I/O; key scan input 6
P73/KR7 Port 7 I/O; key scan input 7
P8y-P84 Port 8 I/O
RESET Reset input
Vpp Positive power supply
Vgs Ground
X1, X2 Main clock inputs
XT1, XT2 Subsystem clock inputs
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PIN FUNCTIONS

P0y-PO3, INT4, SCK, SO/SBO, SI/SB1 (Port 0, Inter-
rupt 4, Serial Interface). These pins can be used as
4-bit input port 0. POy can also be used for vectored
interrupt 4, which interrupts on either the leading edge
or the trailing edge of the signal. P0y-P03 may also be
used for the serial interface in the SBl, 2-wire or 3-wire
mode. Stisthe serial input, SO is the serial output, and
SCK is the serial clock. Reset causes these pins to
default to the port 0 input mode.

P1o-P13, INTO-INT2, TIO (Port 1, Edge-Triggered In-
terrupts, Timer Input). These pins can be used as 4-bit
input port 1. P1p and P14 can also be used for edge-
triggered interrupts INTO and INT1. P12 can be used for
INT2, which is also an edge-triggered input, but one
that generates an interrupt request and does not cause
an interrupt. P13 can be used as an input clock to the
timer/event counter to count external events. Reset
causes these pins to defauit to the port 1 input mode.

P2p-P2;, PTOy, PCL, BUZ (Port 2, Timer/Event
Counter, Clock, or Buzzer Output). These pins can be
used as 4-bit I/O port 2. When used as an output the
data is latched. When used as an input port the port
outputs are three-state. P2y can also be used as the
output of the timer/event counter flip flop (TOUT); P2;
can be used as the output for the clock generator
(PCL); and P2; can be used to output square waves for
abuzzer Reset causes these pins to default to the port
2 input mode.

P3y-P33 (Port 3). These pins are used for 1/O port 3.
Each bitinthis port can be independently programmed
to be either an input or an output. This port has latched
outputs, and can directly drive LEDs. A reset signal
causes this port to default to the input mode.

P4y-P4,, P5¢-P5; (Ports 4 and 5). Ports 4 and 5 are
4-bit 1/O ports that can be combined together to func-
tion as a single 8-bit port. They have latched outputs.
Ports 4 and 5 will directly drive LEDs. Outputs are
n-channel open drain, and can withstand up to 10 volts;
pullup resistor mask options are available for these
ports. A reset signal causes these ports to default to
the input mode.

B L4y27525 0052b0b 527 N

P6¢-P63, P7¢-P73, KRO-KR7 (Ports 6, 7, and Edge
Detection). Ports 6 and 7 are 4-bit /O ports with
latched outputs. Each pin of port 6 can be indepen-
dently programmed to be either an input or an output,
while port 7 can be programmed to be either all inputs
or all outputs. Ports 6 and 7 can be paired together to
function as one 8-bit port. Alternately, 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.

P8y-P84 (Port 8). Port 8 is a 2-bit /O port. Outputs are
latched. A reset signal causes this port to default to the
input mode.

NC/Vpp (No Connection/Programming Pin). When us-
ing the programmable devices, this pin is used to input
the programming voltage during the EPROM/OTP
write/verify cycles. During normal operation of the
programmable device, this pin should be tied to
Vpp. This pin may be left unconnected when using the
mask ROM device, uPD7500x; however, to maintain
socket compatibility with the EPROM/OTP devices, itis
recommended that this pin be tied to Vpp.

X1, X2 (Main System Clock Inputs). 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 (Subsystem Clock Inputs). These pins are
the subsystem clock inputs. The clock can be either a
ceramic resonator or a crystal; an external logic signal
may aiso be used.

RESET (Reset). This is the reset input and it is active
fow.

Vpp (Power Supply). The system positive power sup-
ply pin.
Vss (Ground). System ground.
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Block Diagram

K KLron K3 7000
Interval
Timer Q ‘
P1g-P1
y st Program SP(©) -mﬂ o-Pi3
Counter cy
“ t’ P2p-P23
TI/P13 > Timan/Event <.':> m 20
PTOO/P2g 0«—] Counter P3g-P33/
“ 0 DO-MD3)
y INTTO “ (MNotea )
Watch
BUZ/P2g oe—] General m P5nPS
3 Tmer K o KD K K& PsoPsa
] o B oS T > porte K'a> pegres
Decode
INTW (Note 1) :> and
Control 512 x4 Blts “ Port7 «" P79-P73
RAM
SVSB1/P0g o€ (iocked
SO/SBOPOp ow»|  Seral <::"> | pota K2> Pag-Pay
ﬁKIPO«‘ oe»| Interface
INTCSI U
[
INTO/P1g "
INT1/P14 2
INT2/P15 o—%} Interrupt
INTa/Pog o—w]  Control - System Clock
P 0- Clock Clock Genarator Sta
il Output | (oiock Sy |- CPU Clock 8
P63/KRA3 Control s Main
P7g/KR4-
SR P ! 1] O S
Pl Nag
L  Pcupz, XT1 XT2 X1 X2 Vpp Vss RESET NCAVPP)
Note 2
Nofes:
(1) The intemal ROM size depends on the device.
(2) Applies to the ©PD7SP008. In normal moda or in the mask ROM device,
this pin should be connected to Vpp.
(3) Applies to the uPD75P008.
B3YL-6732B (3/94)
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Product Comparison

Item 75004 75006 75008 75P008
Program Memory Mask ROM Mask ROM Mask RCM PROM
OOH-FFH 0000H-177FH 0000H-1F7FH 0000H-1F7FH
4096 x 8 bits 6016 x 8 bits 8064 x 8 bits 8064 x 8 bits
Data memory 512 x 4 bits
3-byte branch instructions No I Yes I Yes l Yes
Other instruction set Common to the products
Program counter 12-bit | 13-bit ] 13-bit ] 13-bit
Ports 0-3, ports 6-8 pullup resistor Software selectable
Ports 4 and 5 pullup resistor Mask option Mask option Mask option Neo
Vpp, PROM program- No No No Yes
ming pins
Operating voltage range 27to60V 27to 6.0V 27t0 60V 5V * 5%
Package 42-pin plastic shrink DIP (600 mil)
44-pin plastic QFP (10 x 10 mm)

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 12- or 13-bit program
counter. The size of the program counter and the
amount of ROM present depend on which part is being
used. The ROM contains program object code, an
interrupt vector table, a GETl instruction reference
table, and table data. Table data can be obtained using
table reference instruction MOVT.

Figure 1 shows the addressing range which can be
made using a branch instruction or subroutine call
instruction. In addition, the BR PCDE and BR PCXA
instructions can be used for a branch where only the
low 8 bits of the PC are changed. The program memory
addresses are:

75004: 000H to FFFH

75006: CO00H to 177FH

75008: O000H to 1F7FH

75P008: 0000H to 1F7FH

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

0000H to This address area is used as the
0001H vector address for RESET, and also
contains the MBE bit.
6
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0002H to This area is used for interrupt vector

000BH addresses. Each vector address
contains an MBE bit value and the
interrupt can start from any location
except where noted above.

0020H to This is the table area for GETI!

007FH instructions. The GETI instruction is

used to access one 2-byte or two
1-byte instructions using one byte of
program memory. This is useful in
compacting code.

Program Counter (PC)

This is a 12/13-bit binary counter that contains the
address of the current program memory location. The
pPD75004 contains a 12-bit PC and the 75006/008/P008
have a 13-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 bits of the PC.

When a subroutine call instruction (CALL, CALLF) is
executed or an interrupt is generated, the PC is incre-
mented to point to the next instruction, and this infor-
mation is saved on the stack. During an interrupt, the
program status word (PSW) is 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 exe-
cuted, the contents of the stack are restored to the PC.
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Figure 1. Program Memory Map Figure 2. uPD75008 Family Data Memory Map
Address 7 [:] 0 000H General-
0000H {MBE| 0 |Intemal resat start address 007H 8x4 purposa register
{high order six bits) CALLF eosHl ~ T T T
Intemal resat start address | ! faddr
(low order eight blts) '“s;“’ngm Bank 0 . satamc;k
0002H |MBE| O | INTBT/INT4 start address | address 258 x
(high order six bits) 5
BRCB
INTBT/INT4 start address t caddr OFFH
{low order elight bits} Instruction 100H
0004H MBE| 0 l INTO start address :ﬂ‘a";‘s
(high order slx bits) (within General-purpose
INTO start address 4K Block) 258%4 static RaM
(low order elght bilts) cALL Bank 1
0008H |[MBE| © INT1 start address taddr
(high order six bits) Instruction
INT1 start address subn:;uilne
S anl
(low order elght btts) eddrrgss 1 FFHt‘ .y
A o
0008H MBE| 0 I INTCS! start address BR l'addr FaoH
(high order six bits) Instruction Peripheral
INTCSI start address branch Bark 15 128x4 hardware area
(low order sight bits) address i
000AH MBEI o i INTTO start address BR Sadr
Iigh order six bits struction
(high ) e 83CL9233A
am-rcr:mn ?ggm branch
low order elg address
J d (-21ts0 w1-61 The data memory is used for storing processed data,
X
[ +210416) general-purpose registers, and as a stack for subrou-
0020H | 1 Instruction reference table e tine or interrupt service. Because of its static nature,
°°7F: branch the RAM will retain its data when CPU operation is
075 C: FD S S destination | syopped and the chip is in the standby mode, provided
osooH, | 1 subroutine Vpp is at least 2 volts.
T T entry
?;F;: Ay 1 There are eight 4-bit general-purpose registers (figure
7 T 3) in bank O starting at location 00H. These registers
H may also be used as four 8-bit registers. The on-chip
B3CL-9902A {2/94) peripheral controf registers and ports reside in the

Data Memory (RAM)

The data memory contains three memory banks: 0, 1,
and 15. The RAM memory map is shown in figure 2. The
memory consists of general-purpose static RAM and
peripheral control registers.

The memory banks are accessed by using MBE (mem-
ory 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 four bits in
the BS register will specify the memory bank. The
values are OH for memory bank 0, 1H for memory bank
1, and OFH for memory bank 15.

Memory banks 0 and 1 each contain 256 nibbles.
Although the memory is organized in nibbles, the 75X
architecture allows the data to be manipulated in bytes,
nibbles, and individual bits.

B Lu427?525 0052609 236 WA

upper 128 nibbles of bank 15. Bank 15 addresses that
are 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.

Addressing Modes. The uPD75008 family can address
data memory and ports as individual bits, nibbles, or
bytes. These addressing 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 1 and 2 and figure 4 show the data memory
addressing modes for the uPD75008 family.
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Figure 3. General-Purpose Register
Configurations
Data Memory

Address g 0

000H A Reglster

001H X Reglster

002H L Register

003H H Reglstor

004H E Ragister

005H D Reglstar

006H C Reglster

007H B Reglster
3 0o 3 0
s < ]
3 0 3 0
L 0 e |
3 [4] 3 0
I H L I
3 [ 3 0
l X — A I

B3CL-9231A

Table 1. Data Memory Addressing Modes
(Note 1)

Addressing Mode

Format

Address

1-bit direct
addressing

mem. bit

The memory bank is:
if MBE = 0:
MB = 0 for addr 00H-7FH
MB = 15 for addr 80R-FFH
if MBE = 1:

MB = (MBE)® (MBS Reg)
The memory location and bit
within the memory bank
is: mem.bit

4-bit direct
addressing

mem

The memory bank is:
if MBE = 0:
MB = 0 for addr 00H-7FH
MB = 15 for addr 80H-FFH
if MBE = 1:
MB = (MBE)e® (MBS Reg})
The memory focation within the
memory bank is: mem

B L427525 D052LL0 T54 HE

Table 1.
(Note 1) (cont)

Data Memory Addressing Modes

Addressing Mode Format

Address

8-bit direct
addressing

mem

The memory bank is
if MBE = O:
MB = 0 for addr OOH-7FH
MB = 15 for addr 80H-FFH
if MBE = 1:
MB = (MBE)e(MBS Reg)
The memory location within the
memory bank is: mem

mem must be an even address

4-bit register @ HL
indirect

addressing

The memory bank is:

MB = (MBE)® (MBS Reg)
The memory location within the
memory bank is:

contained in register HL

@ DE

The memory bank is always
bank 0.

The memory location within the

memory bank is:
contained in register DE

@ DL

The memory bank is always
bank 0.

The memory location within the

memory bank is:
contained in register DL

8-bit register @ HL
indirect

addressing

The memory bank is:

MB = (MBE)e (MBS Reg)
The memory location within the
memory bank is:

contained in register HL
HL must contain an even
address

Bit manipulation fmem. bit

addressing

The memory bank is bank 15.
The memory location in bank 15
is fmem where:
fmem = BOH-BFH for
interrupts
fmem = FOH-FFH for I/O
ports
The bit is specified
in:  fmem.bit

pmem.@L

The memory location is
independent of MBE and MBS.
The upper 10 bits of the
location are in the high order
10-bits of pmem and the 2
lower address bits are in the
upper 2-bits of register L. The
bit to be manipulated is
specified by the 2 LSBs of
register L.
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Table 1. Data Memory Addressing Modes Table 2. On-Chip Peripherals Addressing Modes
(Note 1) Type of
Addressing Mode Format Address Manipulation  Addressing Mode Hardware
Bit manipulation @H + The memeory bank is: Bit MBE = 0 or MBE = 1 and MBS All hardware
addressing (cont)  mem. bit MB = (MBE)® (MBS Reg) = 15; direct addressing with where bit
The memory location within the bank address specified in manipulation
memory bank is: mem.bit. can be
4 upper bits are in register H performed
4 lower bits are mem Direct addressing regardless of ISTO, MBE;
The bit is specified in:  mem.bit the setting of MBE and MBS. 1Exxx,
Stack The stack is always in bank 0 and an::n': ag;ress specified in :?g;rc:'x
addressing the address is indicated by stack i -
pointer SP Indirect addressing regardless BSBn.x;
of the setting of MBE and MBS. PORTn.x
Note: Bank address specified in
pmem. @L.
(1) MBE: Memory bank enable bit
MB: Memory bank 4-bit MBE = O or MBE = 1 and MBS All hardware
MBS: Memory bank select register = 15; direct addressing with where 4-bit
mem: A memory location within a memory bank bank address specified in mem. manipulation
mem.bit: A memory location and a bit at that location MBE = 1 and MBS = 15; can be
N ™ . performed
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 manipulation
mem; mem must be an even can be
address. performed
MBE = 1 and MBS = 15;
register indirect addressing
with bank address specified in
HL: L register must contain an
even number.
9
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Figure 4. Data Memory Organization and Addressing Modes

Addressing Modes

Data Memory

Data Memory Type mem @HL @DE |[Stack
Address (Memary Bank n mem. bit @H +mem. bit @DpL g

n=0,1,or15)

fmem. bit | pmem.@L

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

gE I(;;‘n;:ls-purposa 7 % KK
Nl ||
_

1FFH (mI'mory ! N &\

v,

i
(A

>
S35

L
&

X
55

NS
Fotatatetelete
RS

.
35
3K
&

S5
5
%

&
X
55

200H
Not Avallable

F7FH

F80H

FBOH MBS = 15 MBS = 15

FBFH { parpheral hardware
FCOH [ (memory bank 15)

FFOH
FFFH

X MBE has no effect
MBE Memory bank enable bit
MBS Memory bank salect register

83CL-0235B (7/94)
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FUNCTIONAL DESCRIPTION Software selectable internal pullup resistors are avail-
Input/Output Ports

able on ports 0, 1, 2, 3, 6, 7, and 8. They are selectable
in 4-bit units except port 8, which is in 2-bit units. Port

The uPD7500x provides eight 4-bit ports and one 2-bit g, bit 0 does not have a pullup resistor. Mask option, bit
port. Seven are input/output and two are input only.  gejectable internal pullup resistors are available for
Table 3 lists the function and operation of the I/O ports.  qris 4 and 5 on all mask ROM parts.

Figure 5 shows the internal circuits of the ports, which

are classified as types A through Z.

Table 3. Types and Features of Digital Ports

Port Function Operation and Features Remarks
PO, P1 4-bit input Can be read or tested regardless of the Pins are also used for SO/SB0, SI/SB1, SCK,
operation mode of the following pins: SO/SBO, INTO, INT1, INT2, INT4, and TIO
SI/SB1, SCK, INTO, INT1, INT2, INT4, or TIO.
P3 4-bit input/output Can be set-up in input or output mode in 1-bit
P6 units. Pins are also used for KRO-KR3
P2 4-bit input/output Can be set-up in input or output mode in 4-bit Pins are also used for PTO0, PCL and BUZ
units. Ports 6 and 7 can be paired for data
P7 input/output in 8-bit units. Pins are also used for KR4-KR7
P8 2-bit input/output Can be set-up as either all inputs or all outputs.
P4, P5 4-bit input/output Can be set-up in input or output mode in 4-bit Internal pullup resistor can be specitfied in 1-bit
{N-channel open units. Ports 4 and 5 can be paired for data units by using mask option.
drain, 10 volts) input/output in 8-bit units. An LED can be
driven directly.
Notes:

(1} These ports directly drive LEDs.

{2) Port 3 lines are also used for MDO-MD3 in only.

11
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Figure 5. Input/Output Circuits

Type A. Partof type E-B Type E-B. P29-P23, P30-P33, P8 -PBy Vo

Pullup Resistor

Vbp
P-ch Pullup Resistor Enable ——Do—' P-ch
Input
Data—]
N-ch Type D InOut

Output Disable —|
CMOS standard input buffer «—oK
Type A

TypeB. Poo, RESET

Type F-A. P0y, P8g P63, P7o P73
Vop

Input o—@o—»
Pullup Resistor

Schmitt trigger input with hysteresls characteristio. Pullup Resistor Enable —“D°—| P-ch
Data —1
TP B-C. PiPi3 Type D InOut
Output Disable
VoD
—o@
Pullup Resistor
Pullup Resistor Enabl
P-ch l—-—c’q— ullup Resistor e _—
VoD
Input Putlup Resistor
Pullup Resistor Enable —Do—-l P-ch
TypeD. Part of type E-B, F-A VbD
Output Disable (P)
vbb Pch
Data
:D_l P-ch Data —| Lo Ivout
é Output
N-ch
Output Disable Output Disable —— N-ch
= Qutput Disable (N) 1

Push-pull output where output can be placed in high <——°@—

Impedance. P and N channels are umed off.
83CL-9B57B (1/B4)
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Figure 5. Input/Output Circuits (cont)

Type M. Pdg-Pdj, PSg-PS3

VoD
1

Pullup Reslstor
{Mask option not on 75P008)

!
-0 Input’Output

oo 1 e[
QOutput Disable

(+10V)

Middle Voitage input Buffer (+10 V)

VoD

Pullup Reslstor

Pullup Resistor Enable —DO—I P-ch

+—o Input/ ut
e
Output Disable N-ch

@l L

B3CL-9858B (7/94)

Clock Generator

The clock generator uses a crystal as a time base to
generate its clocks. Figure 6 shows the generator,
which consists of main and subsystem oscillators,
frequency dividers, multiplexers, and three control reg-
isters (PCC, 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 the output pin PCL.
Registers PCC and SCC control the HALT and STOP
logic.

The uPD75008 family contains a subsystem clock with
an oscillator driven by an external crystal. The clock
operates from 32to 35 kHz. It can be used as a clock
source for the watch timer and the CPU.

Basic Interval Timer

The basic interval timer provides continuous real time
interrupts. The timer consists of a multiplexer, 8-bit free
running counter, and the 4-bit BTM control register. See
figure 7. Every time the counter increments to FFH, it
generates an interrupt, overflows to O0H, and contin-
ues to count. In addition to clearing the counter and its
interrupt 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 also provides
the oscillator stabilization time when the chip leaves
the STOP mode.

B Luy27525 0052615 53T W

Timer/Event Counter

The timer/event counter consists of a binary 8-bit
up-counter, an 8-bit modulo register, an 8-bit compar-
ator, a clock multiplexer, mode control register (TMO0),
and a TOUT flip-flop. See figure 8. Control logic allows
the TOUT flip-flop signal to be output to port 2, bit 0.

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 TM0. 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 compar-
ator has a match, the TOUT flip-flop changes state and
generates interrupt IRQTO. Signal TOUT can also be
used as a clock for the serial interface.

Watch Timer

The watch timer (figure 9} 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 or 3.9 msec intervals. The
timer consists of an input clock multiplexer, a fre-
quency divider, an output multiplexer, control logic,
and control register WM. When a subsystem clock is
present, the timer can operate when the chip is in the
STOP mode. Also, the watch timer can output a 2-kHz
buzzer signal.

13
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Figure 6. Clock Generator

o t
y XT
= Osdiliator Watch Timer
L] XT2 Watch Timer: fx/27
4 Intarval Timer: £¢25, /27, fx/29, tx/212
4 Timet/Event Counter: /24, fx/28, tx/28, tx/210
= Serlal Interface: fx/23, fx/24, fx/26
X1 pain fx
= Frequency Divider
T |, Sectator 12 14 Y8 1161
sToP
Multiplexsr |——o P2a/PCL
suT,gz ENB__SEL
7 CPU Clock Multiplexar
SEL 14 o
Output {to CPU)
HALT HALT
Logic
fxT —>| Multiplexer
PCC Regiater I | SCC Register I | CLOM Register
4 2 a
Data Bus® R
94CL-0095B (7/94)
Figure 7. Basic Interval Timer
125 —>] CLEAR R
7 ) Interrupt
fu/2 Mutplexer| | Overflow | sl + [ Fequ egt
129 — 8-Bit Binary ntarrup
1212 —>1 Counter Hﬁ:”’
Select rt 9
3
BIM s
Control
Ragister
4/
Data Bus'— ¢
49NR-B43A (10/33)
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Figure 8. Timer/Event Counter

Intomal y ?
Data Bus
8 8
3
Mode Register Modulo Register
(TM0) (TMODO)
| TOUT Control
| FIF togic [ P20/PTOp
TIV/P1g
IRQTC
10 Count Register
——
2 Clock (10) L—» Serial Interface
/28 — > Multiplexer
/28
/24
ASNR-5498 (10/33)
Figure 9. Watch/Timer
g internal Data Bus 4
8/
WM Register Port 2 Logic
4
Buzzer Multiplexer
Selact Control Logic —>» P23/BUZ
32 kHz 4 kHz 2 kHz
twi2d  fy2d

Clear 127 Int :

ntarrup

Divider o Output —> Request

tor27 Select fw ,w,214 Multiplexer IRQW
x > Input Clock Input
ot 5 Multiplexer
83CL-9241B (2/94)
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Serial Interface

The 8-bit serial interface allows the uPD75008 family
devices to communicate with other NEC or NEC-like
serial interfaces. The serial interface consists of an
8-bit shift register (SI0), serial output latch (SO), 8-bit
address comparator, slave address register (SVA), con-
trol registers (CSIM and SBIC), busy/acknowledge cir-
cuitry, and bus release/detect circuitry. See figure 10.
The interface also contains a serial clock counter, clock

Figure 10. Serial Interface Block Diagram

multiplexer, and serial clock control logic. The serial
interface contains a three-wire interface, which con-
sists of the following:

e Serial Data In (SI/SB1)
e Serial Data Out (SO/SB0)
e Serial Shift Clock (SCK)

|ntamaly

Bus
8it
JwLTBM
I Control Serlal Interface
Mode Register (CSIM)
I {

[ ﬂ
PO3/SVSB1o—

Selector j«—

B>

B
PoISO/SB0o——B> ?

B

Output
Latch

8 Bit Bit
Manipulation Test
8-Bit Slave Address Serlal Acknowledge Interface
Register (SVA) Control Reglster (SBIC!
‘ Colncidence
8-Bit Address Signal  pe(T
Comparator CMDT
SET CLR
La-Bn Shift Reglster (SIO) D sonal 9]
Output
1 Latch
1 L
ACKT BSYE
ACKE
Ackno
Output Clrcult
Bus R ¢|_RELD
Command/ | CMDD
Acknowledge | ACKD
Detection
Clrcult
IRQCSI
SealClock | | contro)  |————» Racst
Counter Circult
— fx/zi
Serlal Clock «— fx/2
L—{  Control ook [ 28
Clreutt uitiplexer |, rouTEE
Extarnal SCK
AN

49NR-558B (2/94)
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NEC HPD75008 Family

The three serial interface operation modes are:
o Two-wire serial mode

e Three-wire serial mode

e Two-wire SBI mode

The two or three-wire serial modes are the simplest
modes; the 8-bit shift register is loaded with a byte of
data and eight clock puises are generated. The pulses
shift dataoutthe SO line andin 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 withthe LSB
or MSB first. The interface can also be set to receive
data only, consequently SO will be in the high imped-
ance state. One of four internal clocks or an external
clock clocks the data.

The SB! mode uses a two-wire interface with devices in
a master/slave configuration. See figure 11. 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 commands, and 256 data types. All
commands are user definable. Commands can be sent
to change slaves into masters; previous masters be-
come slaves. Firmware performs this type of operation
and thus the user decides whether the bus is simple or
complex.

Figure 11. SBI Mode Master/Slave Configuration

Master CPU Stave CPU
pPD7500x wPD7500x

(SB1), SBO| SBO, (SB1)
Address 1

SCK SCK

Slave CPU

SBo, (SB1)
Address 2

SCK

b1
T
2.
L

Slave IC

SBO, (SB1)
Address N

sCK

94C1 -0093A (7/94)
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Bit Sequential Buffer

The 16-bit sequential buffer isthe only general-purpose
RAM in the upper half of data memory bank 15. All the
other locations in this bank contain either on-chip
peripheral control registers or unused addresses. Its
bits are addressed by register L. The buffer can be
sequentially scanned by incrementing or decrement-
ing register L. A typical application for this buffer is
data storage for the next serial output or input. An-
other application is as a port output data storage area.
The bit sequential buffer can be bit, nibble, or byte
manipulated.

Interrupts

The three external and three internal interrupts are all
vectored interrupts and are shown in figure 12. Table 4
lists 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. INT2 and KRO through KR7 do not cause
an interrupt, but can be used to release the standby
mode. Interrupt requests and all interrupts except INTO
release the standby mode.

Figure 12. Interrupt Controller Block Diagram
Intemal
Data Bus - g
2 1 3
Interrupt Enable Flag
M2 |_IM1_I Ildi.l Intoruet Enshle Flag we | |isto
INTBT IRQBT l 'h
I Double Edge | E VRQn
INT4 /P00 Detection Circuit R4 5
B = Edge
INTo /P10 — _.NQIse —! D ion Circuit |’ IRCO b
—>| Edge
INT4 /P Detection Circuit |+ IRO1 | } Vector
Priority :> Table
Control Address
INTCSI IRQCSI Gen
INTTO IRQTO ﬂ
INTW 1IRQW l }
Rising Edge
INT2/P12 | Detection Circuit I Sel ] IRQ2 | )
KRo /P60 Falling Edge
KR7 /P73 Detection Circuit I
gl:ndby
lease
] M2 Signal
J
49NA-561B
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Table 4. Interrupt Sources

Interrupt Priority Vectored Interrupt Request/

interrupt Source Internal/External (see note) 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)

INTCSI Internal 4 VRQ4/0008H
(Serial data transfer end signal)

INTTO Internal 5 VRQE/000AH

(Signal generated when programmable timet/
counter count register and modulo register
coincide)

INT2 External
(Rising edge input detection to INT2 pin or
falling edge input detection to KRy-KR7)

Testable input signals (Test if IRQ2 and IRQW are set)

INTW
(Watch timer signal)

Internal

Note: The interrupt priority determines the order when two or
more simultaneous interrupts occur.

Standby Modes

The three standby modes are described below and in
table 5.

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
partsof 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 all por-
tions of the chip except those which function off the
subsystem clock or interrupt requests. If the subsystem
clock is used, it always remains on.

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

B L427525 0052621 833 WM
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Data Retention Mode. This mode may be entered
after entering the STOP mode. Here, supply voitage
Vpp may be lowered to 2 volts to further reduce power
consumption. The contents of the RAM and registers
are retained. This mode is released by first raising Vpp
to the proper operating voltage range and then releas-
ing the STOP mode.

Reset

See table 6 for the state of the chip after a RESET is
applied.
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Table 5. Operation of the Standby Modes

Item STOP Mode (Note 1)

HALT Mode {Note 2)

Clock osclllator Only the main system clock oscillator is stopped. If a
subsystem clock is present, it continues to oscillate.

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 selected for Operational
serial clock.

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

Watch timer Operates when fxT is selected for the clock count. Operational

External interrupts INTH, INT2, and INT4 are allowed to operate.
Only INTO cannot operate.

All operational except INTO

CPU Operational only from subsystem clock Operation stops

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

Notes:

(1) Use STOP instruction with main clock or SCC register with (@) Use HALT instruction for main or subsystem clock.

subsystem clock.

Table 6. State of the Device After Reset

RESET Input During RESET Input During Normat
Hardware Standby Mode Operation
Program counter (PC) uPD75004 The low-order 4 bits of program memory address 0000H are loaded
into PC11 - PC8. The contents of address 0001H are loaded into
PC7-PCo.
uPD75006 The low-order 5 bits of program memory address 0000H are loaded
HuPD75008 into PC12 - PC8. The contents of address 0001H are loaded into
HPD75P008 PC7 - PCO.
PSW Carry flag (CY) Held Undefined
Skip flags (SKO - SK2) 0 o]
Interrupt status flag (ISTO) [¢] o]
Memory bank enable flag (MBE) Bit 7 of program memory address 0000H is loaded into MBE
Stack pointer (SP) Undefined Undefined
Data memory (RAM) Held (Note 1) Undefined
General-purpose registers Held Undefined
X,A,H,L,D,EB,QC
Memory bank selection o 0
register (MBS)
Basic interval timer Counter (BT) Undefined Undefined
Mode register (BTM) 0 0
Timer/event counter Counter (T0) 0 0
Modulo register {TMODO) FFH FFH
Mode register (TMO) 0 0
TOEO, TOUT F/F 0,0 0,0
Watch timer Modoe register (WM) 0 [
20
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Table 6. State of the Device Afier Reset (cont)

RESET Input During

RESET Input During Normal

Hardware Standby Mode Operation
Serial interface Shift register (SI0} Held Undefined
Operation mode register (CSIM) 0 0
SBI control register (SBIC) o] 0
Slave address register (SVA) Held Undefined
Clock generator Processor clock control register 0 0
and clock output circuit (PCC)
System clock control register 0 0
(SCC)
Clock output mode register 0 0
(CLOM)
Interrupt function Interrupt request flags {IRQvoxx) Reset to 0 Reset to 0
Interrupt enable flags (IExox) 0 [¢]
Interrupt master enable flag 0 0
(IME)
INTO, INT1, and INT2 and mode 0,0,0 0,0,0
registers (IMO, IM1, and IM2)
Digital ports Qutput butfers Off Off
Output latches Cleared to 0 Cleared to 0
Input/output mode registers o] [
(PMGA, B, C)
Pullup resistor specification 0 0
register (POGA, POGB}
Bit sequential buffer Held Undefined
Pin conditions P0g-P0O3, P15-P13, Input Input

P2q-P23, P3g-P33,
P6o-P6y, P7-P73, P8q-P8;

P4g-—P4,, P5,-P5;,

With incorporated pullup resistor, high level; with open drain, high

impedance

Note: (1) The data of data memory address OF8H-OFDH is undefined

by RESET,

B Lu4y2?525 0052623 bLOL WM
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Caution

Apart from their normal functions, The P0y/INT4 and
RESET pins are used to test the internal operation of
the programmable devices. Thetest mode is entered by
applying a voltage greater than Vpp to either of these
pins.

For this reason, care must be taken to limit the voltage
applied to these two pins. For example, it is conceiv-
able that even during normal operation enough spuri-
ous noise may be present to set the chip into the test
mode. If this happens, further normal operation is
impossible. Consequently, it is important that interwir-
ing noise be suppressed as much as possible. If this is
inconvenient, anti-noise measures, like those shown in
figure 13, should be implemented.

Figure 13. Noise Reduction Techniques

A. Connectlon of diode between

POp/INT4 or RESET and Vpp
I p—
Diode with
small Ve x Voo
n ___
s&ﬂ t POg/INT4 (RESET)

B. Connection of capacitor between
POp/INT4 or RESET and Vpp

Vo
I P
s"g_f Y POg/INT4 (RESET)

83CL-0004A. (7704)
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Ta = 25°C

Supply voltage, Vpp

-03to +7.0V

Programming voltage, Vpp
(«PD75P008 only)

03to +135V

Input voltage, V) (Note 1)

—0.3toVpp + 03V

Input voltage, Vo
(Ports 4 and 5 with open drain)

-03to 11V

Output voltage, Vo

-0.3t0 Vpp + 0.3V

Low-level output current, lg
(Total of ports 2, 6-7;
standard grade)

66 mA peak,
33 mA rms (Note 2)

Low-level output current, o
(Total of ports 2, 6-7;
special grade)

40 mA peak,
20 mA rms (Note 2)

Low-level output current, lo
(Total of ports 4-5;
special grade)

100 mA peak,
60 mA rms (Note 2)

High-level output current, Igy -10 mA
(Single pin; standard grade) Storage temperature, TgTg -65 to +150°C

High-leve! output current, loy -10 mA peak Operating temperature, Topt -40 to +85°C
(Single pin; special grade) -5 mA rms (Note 2) (PD7500x and yPD7500x(A))

High-level output current, Igy -30 mA Operating temperature, Topt -10to +70°C
(Total of all pins; standard grade} @PD75P008 only)

High-level output current, loy —30 mA peak Exposure to Absolute Maximum Ratings for extended periods may
(Totat of all pins; special grade) —15 mA rms (Note 2) affect device reliability; exceeding the ratings could cause perma-

Low-level output current, io 30 mA peak, nent damage. The device should be operated within the limits

(Single pin; perts 0, 3-5;
standard grade)

15 mA rms (Notes 2, 3)

Low-level output current, log
(Single pin; ports 3-5;
special grade)

20 mA peak,
10 mA rms (Note 2)

Low-level output current, Ig
(Single pin; all ports except 0, 3-5;
standard grade)

20 mA peak,
10 mA rms (Notes 2, 3)

Low-level output current, I
(Single pin; all ports except 3-5;

10 mA peak,
5 mA rms (Note 2)

specified under DC and AC characteristics.

Notes:

(1) All ports: ports 4 and 5 have pullup resistors. Does not apply to

PD75P008.

(2) Effective value = Peak value x (Duty)1/2

(3) Does not include port 0, bit 0.

Capacitance
Ta= 25°C;Vpp = 0V

special grade) Parameter Symbol Min Max Unit Conditions
Low-level output current, I 160 mA peak, Input CiN 15 pF f=1MHz

(Total of ports 0, 3-5, 8, 120 mA rms (Notes 2, 3) capacitance ail unmeasured pins

standard grade) Output Cout 15 oF returned to ground
Low-level output current, Ig| 80 mA peak, capacitance

(Total of ports O, 3, 8; 40 mA rms (Notes 2, 3) o Co 5 oF

special grade)

B LyP?7525 0052625 449 HE

capacitance
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Main System Clock Oscillator

Refer to figures 14 and 16.

HPD7500x/00x(A): T = —-40to +85°C,Vpp = 27t0 60V
pPD75P008: Ty = -10t0 +70°C, Vpp = 4.5t0 55V

Oscillator Parameter Symbol Min Typ Max

Unit

Conditions

Ceramic resonator Oscillation frequency (Note 1) fx 1.0 5.0

MHz

Vpp is in the oscillator voltage range.

(Figure 14 A)

Oscillation stabilization time 4 (Note 3) ms After Vpp reaches the minimum
{Note 2) oscillator operating voltage range.
Crystal resonator  Oscillation frequency (Note 1) fx 1.0 419 5.0 (Note 4) MHz
(Figure 14 A) Oscillation stabilization time 10 (Notes 3) ms Vpp = 4.5to 6.0 V for 7500x and 7500x(A) or
(Note 2) 4.5 to 5.5 V for uPD75P008.
30 (Notes 3) ms For uPD7500x and 7500x(A) only at
Vpp = 27-6.0V.
External clock X1 input frequency (Note 1) fx 1.0 5.0 (Note 4) MHz
(Figure 14 B) . . .
X1 input low- and high-level width txy, txg 100 500 ns

Notes:

(1) The oscillation frequency and X1 input frequency are included (8) Values shown are for the recommended resonators. Values for
only to show the characteristics of the oscillators. Referto the AC resonators not shown in this data sheet should be obtained from
Characteristics table for actual instruction execution times. the manufacturer’s specification sheets.

(@) The oscillation stabilization time is the time required for the (4) When the oscillation frequency is f; = 4.19 to 5.0 MHz, do not
oscillator to stabilize after voltage is applied or the STOP mode select PCC = 0011 as the instruction execution time; otherwise,
is released. one machine cycle is set to less than 0.95 us, falling short of the

rated minimum value of 0.95 us.

Subsystem Clock Oscillator

Refer to figures 15 and 16.

pPD7500x and 7500x(A): T = —40 to +85°C; Vpp = 27t0 6.0V
HPD75P008: Ty = —10to +70°C; Vpp = 4.5t0 55V

Oscillator Parameter Symbol Min Typ Max Unit Conditions
Crystal resonator Oscillation frequency T 32 32768 35 kHz
figure 15 4) Oscillation stabilization time 1.0 2 s Vpp = 4.5t0 6.0V for 7500x and 7500x(A) or
4.5 t0 5.5 V for uPD75P008.
10 s  For uPD7500x and 7500x(A) only at
Vpp = 27-60V.
External clock XT1 input frequency T 32 100 kHz
figure 15 B) XT1 input low- and high-level width txrh, txr. 5 15 s
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B L427525 0052b2k 315 IW

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



NEC pPD75008 Family

Recommended Oscillator Circuit Constants (For 7500x only)
Main system clock = Ceramic; To = —40 to +85°C

Oscillation Voltage

Part Number Frequency (03] c2
Manufacturer (Note 1) (MH2) (PF) (pF) Min (V) Max (V)
Murata CSA x.xxMK 1.0-1.99 30 30 27 6.0
CSA x.xxMG093 2.0-2.44 30 30 27 6.0
CST x.xxMG093 2.0-2.44 {Note 2) {Note 2) 27 6.0
CSA x.xxMGU 2.45-5.0 30 30 27 6.0
CST x.xxMGU 2.45-5.0 {Note 2) {Note 2) 27 6.0
CSA x.xxMG 2.0-5.0 30 30 3.0 6.0
CST xxxMG 2.0-5.0 (Note 2} (Note 2) 3.0 6.0
Kyocera KBR-1000H 1.0 100 100 2.7 6.0
KBR-2.0MS 2.0 47 47 27 6.0
KBR-4.0MS 4.0 33 33 27 6.0
KBR-5.0M 5.0 33 33 3.0 6.0
Toko CRHB4.00M 4.0 27 27 3.0 6.0
Notes:
(1) x.ex indicates frequency.
@ C1 and C2 not required; they are in the oscillator
Figure 14. Main System Clock Configurations Figure 15. Subsystem Clock Configurations
A. Ceramic/Crystal Resonator A. Crystal Resonator
X1 XT1
ct '[: c3
o | |
c2 T c4 T
X2 XT2
330
KQ
B. External Clock B. External Clock
X1 —l So—————— XT1
wPD74HCU04
X2 Open —{ XT2
Note : For 75P008, C3 = 22 pf and C4 = 33 pf
Note: When the Input Is an extemnal clock, the stop mode SIRD-8444A.
cannot be set bacause the X1 pin Is connected
to System ground (Vss)-
B3RD-8443A
25
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NEC

Figure 16. Clock Timing

w)\
txL tXH
\_ Vpp~-05V
X1 Input DD 04V
Viyr >
l—— txTL. —> txTH
Vo =05V
XT1 Input S DD 04V
BIAD-ESSIA

Recommended Oscillator Circuit Constants (For 7500x only)
Main system clock = Crystal; To = -20 to +70°C

Osciliation Voltage

Frequency C1 (See note) C2

Manufacturer Part Number (MHz) (pF) (pF) Min (V) Max (V)
Kinseki HC-6U 1.0-20 20 22 2.7 6.0

HC-18U, HC-43/U, HC-49/U 2.0-5.0 20 22 27 6.0
Note: Keep C1 between 15 and 33 pF when adjusting the oscillation

frequency.
Recommended Oscillator Circuit Constants (For 7500x only)
Subsystem clock = Crystal, T = ~10 to +60°C
Frequency C3 (See note) Ca R Oscillation Voltage

Manufacturer Part Number (MH2) {pF) (pF) (k) Min (V) Max (V)
Kinseki P-3 32,768 18 18 330 27 6.0

Note: Keep C3 between 10 and 33 pF when adjusting the oscillation
frequency.

26
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NEC pPD75008 Family

DC Characteristics

Refer to figure 17 for uPD7500x only

HPD7500x and 7500x(A): Tp = —40 to +85°C, Vpp = 27t 60V
HPD75P008: T = —10to +70°C, Vpp = 451055V

Parameter Symbol Min Typ Max Unit  Conditions
High-level input voltage ViH1 0.7 Vpp Vpp \ Ports 2, 3,8
ViHa 0.8 Vpp Vbp \ Ports 0, 1, 6, 7, and RESET
VIH3 0.7 Vpp Vbo \ Ports 4 and 5; built-in pullup resistor except
PD75P008
0.7 Vpp 10 v Ports 4 and 5 with open drain
ViH4 Vpp - 0.5 Vpp A X1, X2, XT
Low-level input voltage ViL1 0 0.3 Vop v Ports 2,3, 4,5, 8
ViL2 0 0.2 Vpp v Ports 0, 1, 6, 7; RESET
VL3 0 0.4 v X1, X2, XT1
High-level output voltage VoH1 Vpp—-1.0 v Ports 0,2, 3,6,7,8, loy = -1 mA
(Note 1)
Vouo Vpp - 0.5 \ Ports 0,2,3,6,7,8,Vpp = 27t0 6.0 V;
(Note 2) loq = —100 A
Low-level output voltage VoLt 0.4 2.0 \ Ports 4 and 5; (Note 3); Ig = 15 mA
0.15 1.0 \ Ports 4 and 5; (Note 4); lo1= 5 mA
0.6 20 v Port 3; (Note 3); lop= 15 mA
0.20 1.0 \ Port 3; (Note 4); lg = S mA
0.4 \ Ports 0, 2-8; (Note 1); o= 1.6 mA
0.5 \ Ports 0, 2-8; lop= 400 yA , Vpp = 27 t0 60V
(Note 2)
VoL2 0.2 Vpp \ SBO, SB1 open drain; pullup resistance = 1kQ
(Note 1)
0.2 Vpp A SBO0, SB1 open drain pullup resistance = 5kQ2,
(Note 2) Vpp = 27t0 6.0V
High-level input leakage current ILIH1 3 uA All except X1, X2, and XT1; Viy = Vpp
ILIH2 20 UA X1, X2, and XT1; Vy = Vpp
ILIH3 20 UA Ports 4, 5 with open drain; Viy = 10V
Low-tevel input leakage current ILiLt -3 UA All except X1, X2, and XT1; Vyy = OV
ILiIL2 -20 HA X1, X2, and XT1; Vy = OV
High-level output leakage current | oH4 3 LA All except ports 4 and 5 with open drain;
VouT = Vpp
ILoH2 20 HA Ports 4 and 5 with open drain; Voyt = 10V
Low-level output leakage current Lot -3 HA Vour =0V
Built-in pullup resistor R4 15 40 80 kQ Ports 0-3, 6-8 (except POg); Viy = 0 V;
Vpp = 5.0V = 10%
30 300 kQ  Ports 0-3, 6-8 (except POg); Vijy = 0 V;
(Note 2) (Note 2) Vpp = 3.0V = 10%
Ao 15 40 70 kQ Ports 4, 5; Voutr = Vpp—-2.0V;
{Note 2) Vpp = 5.0V + 10%
10 60 kQ Ports 4, 5; Voutr = Vpp—2.0V;

Vpp = 30V * 10%
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pPD75008 Family NEC

DC Characteristics (cont)

Parameter Symbol Min Typ Max Unit  Conditions
Supply current IoD1 {Note 2) 2.5 8.0 mA Vpp = 5.0V % 10% (Notes 6, 7, 8)
(Note 5) (Note2) 035 12  mA Vpp= 30V = 10% (Notes 6, 7, 9)
(Note 10) 5 15 mA Vpp = 5V *£10%; (Notes 6, 7, 8)
oDz 500 1500 HA HALT mode; Vpp = 5V * 10% (Notes 6, 7)
(Note 2} 150 450 LA HALT mode; Vpp = 3V * 10% (Notes 6, 7)
lopa (Notes 2, 30 90 LA Vpp = 3V = 10%
7, 11)

(Notes 7, 350 1000 LA Vpp = 5V =10%
10, 11)

lopa (Notes 5 15 HA HALT mode; Vpp = 3V * 10%
2,7, 1)
(Notes 7, 35 100 HA HALT mode Vpp = 5V *10%
10, 11)
Ibps 0.5 20 HA STOP mode; XT1 = 0V, Vpp = 5.0V * 10%
(Note 2) 0.1 10 uA STOP mode; XT1 = 0V; Vpp = 3.0V * 10%
(Note 2) 0.1 s UA STOP mode; XT1 = 0V; Vpp = 3.0V * 10%; Ta
= 25°C
Notes:
= 4.5t06. or an an = 4.5t0 5. . -kHz subsystem crystal oscillator is operating.
1) Vpp = 4.5to 6.0 V for 7500x and 7500x(A) and Vpp 5t0 5.5 32.768-kH b: | ill i i
V for 75P008. (8) When operated in the high-speed made with the processor clock
(2) For 7500x and 7500x(A) only. control register (PCC) set to 0011.
(3) For 7500x with Vpp = 4.5t0 6.0 V and 75P008 with Vpp = 4.5t0 (9} When operated in the low-speed mode with the PCC set to 0000,
55V. (10) For 75P008 only.
(4) For 7500x(A) only and Vpp = 4.5t0 6.0 V. (11) The system clock control register (SCC) is set to 1001 and the
(5) Does not include pullup resistor current. main system oscillator is stopped.

(6) 4.19-MHz crystal oscillator; C1 = C2 = 22 pF.
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Figure 17. DC Characteristics
IppvsV Crystal Oscillator at 4.19 MHz, IppvsV, Ceramic Oscillator at 4.19 MHz]
DD DD DD DD
nPD7500x uPD7500x
Ta=25C ! ETp=25°C ]
5000 Main System Clock | 5000 Maln System Clock -
- -
High-Speed mode_~1~__ . High-speed mode 4~ _| Do1
PCC:OO‘H/ = DD1 IPCC_—uun =
|
1000 Middle-speed mode_.~1 L] 1000 [——MWle-spasd mode_
PCC=0010: = = —— — h = D2
B — =~ 1DD2_] § { ! — - =
9 >
5 500 — g 500 I | 7 7
L'L P g | Low-speed mode, P -
3 Low-speed mode / / ) PCC=0000 7 /
a — PCC=0000 = t t
8 ALY g A~ |subsystem Clock 8 LALT | // Subsystem Clock
= o I mode DD3
E 100 "] 'Db3 'éj 100 7
- = :
Zz s0 s g S 7 1
§: P // Ipba—| g_ / // DD4
(7] ra w 7
pid Operation mode A § Operation mode /] P
g * / S * /
a o
10 // 10 A
A Z
,/ 7
5 HALT mode— 5 HALT Tsds
[ * g ] | %7 g
I z 1 H
[ % Maln system clock in STOP moda. § [~ % Main system clock in STOP moda. g
N S T T : B I ;
[} 1 2 3 4 5 € 7 0 1 2 3 4 5 8 7 8
Power Supply Voltage Vpp (V) Power Supply Voltage Vpp (V)
| x1 X2 xm1_ xr2| | x1 x2 xT1_ xr2|
Xtat Xtal Cer. Osc. Xtal
4.19 32.768 < 330k CSA4.19 32768 < 330 k2 -
MHz kHzl] MGU kHzD
20 pF 18 pF 18 pF 18 pF GOpF_ESOpFI I18pF£18pF
Note: Values of Ipp are about 10%
larger using a ceramic oscillator
as compared to a crystal osclilator.
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Figure 17. DC Characteristics (cont)

IpD vs VDD (Ceramic Osclllator at 2.00 MHz) ippvefx (VDD =5 V)
uPD7500x uPD7500x
y 3
—Tp=25°C | TA=25°C
5000 —{ X1 X2
Maln System Clock—| = %
= High-speed mode
High-speed moda /7 . - 1R cc0011A
PCC=0011 “
1000 — /
" ode //' == //‘ pD2
g 500 PCC=0010_17_ 7 . 2 P~ Middle-speed mode |
iy | | / PCC=0010
3 Low-speed mode // = VZd
a B IPC / Subsystem Clock™ | 2 /
s ipp3 =
g 100 -——HALT mode Vi ~ z //
3 = a L~
-E 50 — — b4 B2 / /
" . pd
‘2 —Op mode- // //
§ * / ! ’ / Low-speed mode
y PCC=0000,
10 I’ r /
II e
5 [ FATTmode_ 7] _ -
} } * § HALT mode g
L% Maln system clock in STOP mode. 5 ) e
; — el
1 L 2 0 2
o 1 2 3 4 s 6 7 8 0 1 2 3 4 5
Power Supply Voitage Vpp (V) fx (MHz)
| x1 x2 xT1 x12] Ipp vs fix (VoD =3 V)
Cer. Osc. Xtal MPD750°X
2.00 32.768 S 330k
MG 093 kHz 05 |
Ta=25C 1 o
30 pF == 30 pF 18 pF == 18 pF
T—J_L_l 0t // // _
High-speed mode
- PCC=0011
S 0.3 /
< Middle-speed mode —
H PCC=0010 L—
g 02 / ]
Low-speed mode
PCC=0000
0.1 I F
| [
e — ]
g
0 1 2 3 a 5
fx (MHz)
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Figure 17. DC Characteristics (cont)

1oL vs VoL (Port 0)
wPD7500x

TA= 25°C

Vpp=5V Vpp=4V_|

.

—
P~

| oL (mA) Typlcal

[
[~
P

Vpp=3V

——]
—]
el

—
_—

Vop=27V

NS
N

10

(-]
-
N
w
»
o

B3AD-8860A {7/94)

1oL (mA) Typlcal

loL vs VoL (Ports 4, 5)
wPD7500x
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I/
I/
=
” / Vop=3V
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Il v Voo =27V
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g
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Figure 17. DC Characteristics (cont)

loL vs VoL (Ports 2,6, 7)
wPD7500x
40
Tp=26°C
0
Vpp =86V
% —\—Vpp=5V
E 20 II l Vpp=4V
_E" I Vpp=38V
i1 _i—
1] v Vpp=27V
oHfZ
Fy
0 1 2 3 4 5
VoL)
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Figure 17. DC Characteristics (conf)

loL vs VoL (Port 3) I0H vs Vpp - VOH
LPD7500x 1PD7500x
Ta=25°C L Ta= |zs°c
20 Voo =6V | ¥DD=SV| vpn=av 15 Vpp=8V Von =5V
i x 717
| 4 / A
17 77
1 [ 3 /7 ——
Sl 3 -
£ Il/ g 1/
RN/ L | 74
I 11/
/ Vpp =27V ///, —— Vop=38V
W77 /7
// /// /,//"/ 2
// _ /M ~
l/ a /4 g
- é é
° 1 2 3 4 5 0 1 2 3 4 s
Vor¥) Voo - Vou ™)
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AC Characteristics
Refer to figures 18 through 22

uPD7500x and yPD7500x(A): Tp = —40 to +85°C, Vpp = 2710 6.0V
uPD75P008; Tp = —10to +70°C, Vpp = 4.5te 55 V.
Parameter Symbol Min Typ Max Unit Conditions
Cycle time toy 0.95 64 us Main system clock (Note 2)
(Note 1) (figure 18) 38 (Note 3) 64 us Main system clock; Vpp = 2.7 to 8.0V
114 122 125 us Subsystem clock
TI0 input frequency L] 0 1 MHz (Note 2)
(figure 20) 0 (Noted 275  kHz  Vpp= 271060V
TI0 input low- and high-level width 190 tTIL 0.48 us (Note 2)
(figure 20) 1.8 (Note 3) us Vop = 27 1060V
Interrupt inputs UNTH INTL (Note 4) ps INTO
low- and high-level width (figure 21) 10 s INTY, INT2, INT4
10 us KRO-KR7
RESET low-level width tRsL 10 us

{figure 22)

Notes:

(1) Cycle time (minimum instruction execution time) is determined
by the frequency of the oscillator connected to the microcontrol
ler, system clock control register (SCC), and the processor clock

control (PCC).

) Vpp = 4.5t0 6.0V for 7500x and 7500x(A) and Vpp = 4.5105.5

V for 75P008.

34
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(8) For 7500x and 7500x(A) only.
(4) 2tey or 128/fx, depending on the setting of the interrupt mode

register (IMO).
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Figure 18. Main System Clock Operation, tcy vs Vpp
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tcy vs Vpp tcy vs Vpp
uPD7500x and 7500x (A) uPD75P008
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Figure 19. AC Timing Measurement Point Figure 21. Interrupt Input Timing
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.8 Vi 8V : :
><0 DD =—0u Measummant/o &Yoo
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Figure 20. TIO Timing Figure 22. RESET Input Timing
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Serial Interface, 2/3-Wire, /O Mode; Internal SCK Output
Refer to figure 23

pPD7500x and 7500x(A): Tp = —40 to +85°C, Vpp = 2710 6.0V

1PD75P008: Tp = —10 to +70°C, Vpp = 451055V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time oy 1600 ns (Note 1)
3800 ns Vpp = 2.7 t0 6.0V (Note 2)
SCK low- and high-level width KL 10 KH1 0.5tkcy — 50 ns (Note 1)
0.5ty — 150 ns Vpp = 2.7 to 6.0V (Note 2)
Sl setup time to SCK t [ ) 150 ns (Note 3)
S! hold time to SCK t tksi 400 ns (Note 3)
SCK 4 to SO output delay time tkso1 0 250 ns {Note 1)
(Note 4) 1000 ns Vpp = 2.7 0 6.0V (Note 2)
Serial Interface, 2/3-Wire, 1/0 Mode; External SCK Input
Refer to figure 23
uPD7500x and 7500x(A): Tp = ~40 to +85°C, Vpp = 2710 6.0V
uPD75P008: Ty = —1010 +70°C, Vpp = 451055V
Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time tkove 800 ns {Note 1)
3200 ns Vpp = 2710 6.0V (Note 2)
SCK low- and high-level width tkL2 tkHz 400 ns {Note 1)
1600 ns Vpp = 2710 6.0V (Note 2)
S| setup time to SCK t tsik2 100 ns (Note 3)
Sl hold time to SCK ¢ kst 400 ns (Note 3)
SCK { to SO output delay time tksoz 0 300 ns (Note 1)
(Note 4) 1000 ns Voo = 271060V (Note 2)
Notes:
(1) Vpp = 4.5t0 6.0V for 7500x and 7500x(A) and Vpp = 4.5t0 5.5
V for 75P008.

(@) For 7500x and 7500x(A) only.

(3 Vpp = 2.7 t0 6.0V for 7500x and 7500x(A); Vpp = 4.5t 5.5V for
75P008.

(4 RL = 1k and C_ = 100 pF are load resistance and load
capacitance for the SO line.
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Serial Interface, SBI Mode; Internal SCK Output (Master)
Refer to figure 23

#PD7500x: Tp = —40to +85°C, Vpp = 2710 6.0V

HPD75P008: T = —-10to +70°C, Vpp = 451055V

Parameter Symbol Min Typ Max Unit Conditions

SCK cycle time tkeya 1600 ns (Note 1)
3800 ns Vpp = 27 t0 6.0V (Note 2)

SCK low- and high-level width tKLa: 0.5tkcys - 50 ns (Note 1)
tKH3 0.5tkcys — 150 ns  Vpg = 27t06.0V (Note 2)

SBO, SB1 setup time to SCK 1 tsika 150 ns (Note 3)

SBO, SB1 hold time to SCK 1 txsis 0.5tkcys ns (Note 3)

SCK i to SBO, SB1 output delay time (Note 4) tksos 0 250 ns (Note 1)
0 1000 ns Vpp = 2.7 to 6.0 V (Note 2)

SCK 1 to SBO, SB1 | tksB teya ns {Note 3)

SBO, SB1 | to SCK | tsek tKeys ns (Note 3)

SBO, SB1 low-level width tsBL tkcya ns (Note 3)

SBO, SB1 high-level width tsBH tkeya ns {Note 3)

Serial Interface, SBI Mode; External SCK Input (Slave)
Refer to figure 23

4PD7500x and 7500x(A}: Tq = —40 to +85°C, Vpp = 27t0 6.0V
uPD75P008: Tp = —-10to +70°C, Vpp = 45t0 55V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time tkcva 800 ns (Note 1)
3200 ns Vpp = 27 t0 6.0V (Note 2)
SCK low- and high-level width L4 400 ns (Note 1)
tKH4 1600 ns Vpp = 27 10 6.0V (Note 2)
SBO, SB1 setup time to SCK tsiks 100 ns {Note 3)
SBO, SB1 hold time to SCK t s 0.5tcya ns (Note 3)
SCK 4 to SBO, SB1 output delay time (Note 4) tKso4 0 300 ns (Note 1)
0 1000 ns Vpp = 2.7 to 6.0 V (Note 2)
SCK t 1o SBO, SB1 ¢ txsp tkeya ns {Note 3)
SBO, SB1 4 to SCK § tspk tkeya ns {Note 3)
SBO, SB1 low-level width tsgL tkovs ns (Note 3)
$B0, SB1 high-leve! width tsBH tkova ns (Note 3)
Notes:

(1) Vpp = 4.5t0 6.0V for 7500x and 7500x(A) and Vpg = 4.5t0 5.5
V for 75P008.

(@) For 7500x and 7500x(A) only.

(3) Vpp = 2.7 t0 6.0V for 7500x and 7500x(A); Vpp = 4.5t0 5.5V for
75P008.

R = 1 kQ, C = 100 pF, R is the resistance of the SBO or SB1
output line load. C| is the capacitance of the SBO or SB1 output
load line.

(4)

=
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Figure 23. Serial Transfer Timing
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NEC uPD75008 Family

Data Memory STOP Mode Low Voltage Data Retention Characteristics
Refer to figure 24

HPD7500x and 7500x(A): Tp = -40 to +85°C

pUPD75P008: Tp = —10to +70°C

Parameter Symbol Min Typ Max Unit Conditions

Data retention voltage VDDDR 2.0 v (Note 1)

Data retention current (Note 2) Iboor 0.1 10 UA Vpoppr = 20V

Release signal set time tSREL 0 us

Oscillation stabilization time (Note 3) tWAT (Notes 4, 5) s Release by RESET input
(Note 4) ms Release by interrupt request

Notes:

(3} Max = 6.0V for 7500x and 7500x(A) and 5.5 V for 75P008.
(2) Pullup resistor current is not included in this table.

(3) Oscillation stabilization WAIT time is the time during which the
CPU s stopped and the crystal is stabilizing. The time is required
to prevent unstable operation while the oscillator is started. 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:

BTM3 BTM2 BTM1 BTMO WAIT time (f, = 4.19 MHz)

— [ [¢] 0 220/f, (approx 250 ms)
— [¢] 1 1 217/t (approx 31.3 ms)
— 1 ] 1 215/, (approx 7.82 ms)
— 1 1 1 213/, (approx 1.95 ms)

4

Consultthe manufacturer's resonator or crystal specifications for
this value.

(5) The interval timer will cause a delay of 217/f, after a reset.
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Figure 24. Data Retention Timing
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PROM PROGRAMMING

The PROM in the uPD75008 family is one-time program-
mable (OTP). In the uPD part numbers below, CU and
GB denote the package type. Please refer to the Pack-
aging and Soldering Information table and the package
drawings for specifics on the packages since there are
variations among the types.

uPD PROM Bytes Package
75P008CU OoTP 8064 SDIP
75P008GB-3B4 OTP 8064 QFP

The PROM is programmed using the pins listed in table
7. Note that it is not necessary to enter an address,
since the address is updated by pulsing the clock pins.
During programming, addresses are incremented by
applying clock pulses to the X1 and X2 input pins. When
+6 Vis applied to Vpp and +12.5 V to Vpp, the PROM is
placed in the write/verify mode. Pins MD0O-MD3 select
the applicable operation as shown in table 8.

Table 7. PROM Write/Verify Pin Functions

Pin Name

Function

X1, X2 Pulsed to increment address during
PROM write/verity operation. The inverse
of X1 is applied to X2. Note that these
pins are also pulsed during a read.

MDO-MD3 Operation mode selection pins.

P44-P45 8-bit data input/output pins for write/

(four low-order bits) verity

P5y-PS3

(four high-order bits}

Vpp Supply voltage. Normally 5 volts; 6 volts

applied during write/verify

Vpp Normally 5 volts; +12.5 volts is applied
during write/verify

B L427?525 0052643 4Ty IH

PROM Write/Verify Procedure

PROMs can be written at high speed using the follow
ing procedure. See figure 25 for the timing.

(1) Connect unused pins to Vag through resistors, Set
the X1 pin low.

(2) Supply 5 volts to the Vpp and Vpp pins.

(3) Wait 10 us.

(4) Select program memory address clear mode.
(5) Supply 6 volts to Vpp and 12.5 volts to Vpp.
(6) Select program inhibit mode.

(7) Write data in the 1 ms write mode.

(8) Select the program inhibit mode.

(9) Select the verify mode. If the data is correct,
proceed to step 10. If not, repeat steps 7, 8, and 9
up to a maximum of 20 times. If data is still
incorrect, terminate programming and declare the
device defective.

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

(11) Select the program inhibit mode.

(12) Apply four puises to the X1 pin to increment the
program memory address by one.

(13) Repeat steps 7-12 until the end address is
reached.

(14) Select program memory address clear mode.
(15) Return the Vpp and Vpp pins back to +5 volts.
(16) Turn off the power.

Table 8. Mode Selection
Vpp 125 V Vpp = +6.0V

Operation Mode Specification
MDo MD1 MD2 MD3

Operation Mode

1 o 1 o] Program memeory address clear
4] 1 1 1 Write mode

Q 0 1 1 Verity mode

1 X 1 1 Program inhibit

Note:

(1) X = Don't care.
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Figure 25. PROM Write/Verify Cycle Timing
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PROM Read Procedure

The PROM contents can be read by using the following
procedure. Figure 26 is the timing diagram for steps
2-9.

(1) Connect unused pins to Vsg through resistors.
Set the X1 pin low.

(2) Supply +5 volts to Vpp and Vpp pins.

(3) Wait 10 us.

(4) Select program memory address clear mode.

(5) Supply +6voltsto Vpp pin and + 12.5 volts to Vpp
pin.

Figure 26. PROM Read Cycle Timing

(6) Select program inhibit mode.

(7) Select verify mode. Apply four pulses to the X1
pin. The data in address 0 will be output. Every
additional four clock pulses will output the data
stored in the next address.

(8) Select program inhibit mode.

(9) Select program memory address clear mode.
(10) Return Vpp and Vpp pins to +5 volts.
(11} Turn off power.
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Vpp — —
vep v;; /
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T
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(P39)

Ifa

—2.

i1-

MD2
{P32)
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49NR-577B (11/39)

B bu2?525 0052645 277

Power ed by | Cnminer.com El ectronic-Library

Servi ce CopyRi ght 2003



puPD75008 Family

NEC

DC Programming Characteristics (75P008 only)
Tp = 25 £5°C; Vpp = 6.0 £0.25V; Vpp = 125 0.3 V;Vgg = OV (Notes 1, 2)

Parameter Symbol Min Typ Max Unit Conditions
High-level input voltage ViHt 0.7 Vpp Vob v All except X1, X2
Viuz Vpp - 0.5 Vbp v X1, X2
Low-level input voltage ViL1 o 0.3 Vpp v All except X1, X2
ViL2 0 0.4 N X1, X2
Input leakage current u 10 HA Vin = Vi or Vi
High-level output voltage VoH Vpp-10 v log = -1 mA
Low-level output voltage VoL 0.4 v loL = 1.6 mA
Vpp supply current lop 30 mA
Vpp supply current lep 30 mA MDO = Vi ; MD1 = Viy
Notes:
(1) Vpp must not exceed +13.5V, including overshoot. (2) Vpp must be applied before Vpp and is turned off after Vpp is
removed.
AC Programming Characteristics (75P008 only)
Refer to figures 27 and 28
Ta= 252 5C;Vpp = 60 £025V;Vpp = 125 203 V;Vgg = OV
Parameter Symbol {Note 1) Min Typ Max Unit Conditions
Address setup time to MDO | (Note 2) tas tas 2 Hs
MD1 setup time to MDO ¢ tmis toes 2 us
Data setup time to MDO | tps tps 2 us
Address hold time from MDO t (Note 2) tAH tAH 2 us
Data hold time from MDO 1 tpH tpH 2 us
Data output float delay time from MDO t tpF toF o] 130 ns
Vpp setup time to MD3 ¢ typs typs 2 Hs
Vpp setup time to MD3 t tvps tycs 2 us
Initialized program pulse width tpw tpw 0.95 1.0 1.05 ms
Additional program pulse width topw topw 0.95 21 ms
MDO setup time to MD1 t tmos icEs 2 us
Data output delay time from MDO | tov tpy 1 us MDO = MD1 = V)
MD1 hold time to MDO * tM1H toEH 2 us tmid + tmir = S0 us
MD1 recovery time from MDO { tM1R tor 2 us tmiH + tmip = S0 us
Program counter reset tpcr 10 us
X1 input low- and high-level width txH, L 0.125 s
X1 input frequency fx 4.19 MHz
Initial mode set time 1) 2 us
MD3 setup time to MD1 t tmas us
MD3 hold time from MD1 { tM3H 2 us

B L427525 0052b4b 103 HE
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AC Programming Characteristics (75P008 only) (cont)

Parameter Symbol (Note 1) Min Typ Max Unit Conditions

MD3 setup time to MDO ¢ tmash 2 Hs During program read
Data delay time from address (Note 2) tpaD tacc 2 Hs eycle

Data output hold time from address tHAD toH [} 130 ns

{Note 2}

MD3 output hold time from MDO t tmM3HR 2 us

Data output float delay time from MD3 { tpER 2 us

Notes:

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

(2) The internal address signal is incremented by the rising edge of
the fourth X1 pulse; it is not connected to an external pin.
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Figure 27. Program Memory Write/Verity Timing (uPD75P008)
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Figure 28. Program Memory Read Timing (s PD75P008)
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SOLDERING

Packaging and Soldering Information

Part Number

Package

Package Drawing

Recommended Soldering Code

HPD75004CU-00¢
LPD75004CU(A)-300x
HPD75006CU-00¢
UPD75008CU(A)-100¢
#PD75008C oo
UPD75008CU(A)-x0xx

42-pin plastic shrink DIP

P42C-70-600A

WS60-00-1

uPD75004GB-xxx-3B4
HPD75004GB(A)-0cx-3B4
©PD75006GB-xxx-3B4
pPD75006GB(A)-0xx-3B4
pPD75008GB-xxx-3B4
uPD75008GB(A)-0x-3B4

44-pin plastic QFP

P44GB-80-3B4-2

IR30-107-1, VP15-107-1, WS60-00-1

4PD75P008CU

42-pin plastic shrink DIP

P42C-70-600A

WS60-00-1

pPD75P008GB-3B4

44-pin plastic QFP

P44GB-80-3B4-2

IR30-162-1, VP15-162-1, WS60-162-1

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 (thereafter, 10 hours baking
Time: 30 sec max (210°C min) at 125°C is required)
{R30-162-1 Max no. of days: 2 (thereafter, 16 hours baking
at 125°C is required)
Vapor phase VP15-107-1 Package peak temp: 215°C Max no. of days: 7 (thereafter, 10 hours baking
Time: 40 sec max (200°C min) at 125°C is required)
VP15-162-1 Max no. of days: 2 (thereafter, 16 hours baking
at 125°C is required)
Wave soldering WS60-00-1 Solder bath temp: 260°C max No limit
(Note 4) —_— Time: 10 sec max
WS60-162-1 Max no. of days: 2 (thereafter, 16 hours baking

Preheating temp: 120°C max
{package surface temp)

at 125°C is required)

Pin partial heating

Pin partial temp: 260°C max
Time: 10 sec max (per device side)

For SDIP package only

Pin partial heating

Pin partial temp: 300°C max
Time: 3 sec max (per device side)

For QFP package only

Notes:

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

{2) 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 the number of days after unpack-
ing the dry pack. Storage conditions are 25°C and 65% RH max.

(4 For through hole devices, subject only the leads to the solder
bath, The package body should not be immersed into the solder

bath.

B L42?525 0052L50 L34 HE
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PACKAGE DRAWINGS

42-Pin Plastic Shrink DIP (P42C-70-600A)

Item Millimeters Inches
A 39.13 max 1.541 max w2
22
B 1.78 max .070 max
0
P 1778 (TF) "o70 (1) OO0 000000000 nrn
D 0s0=010 020 0%
F 0.9 min 035 min
G 3.2 =03 126 = 012 ~N
H 0.51 min .020 min J -
| 4.31 max 170 max
J 5.08 max 200 max
K*  15.24 (TP) 600 (TP)
L 13.2 .
& 520 U000 ogooooooogg
™ 0.25 +0.10 o010 * 004 1 21
= =0.05 ) -.002
N 0.17 007 A
* Item K to center of leads
when formed paraliel.

~f

P42C-70-600A 4NRESTB (7/69)
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44-Pin Plastic QFP (P44GB-80-3B4-2)

ttem __ Millimeters inches i A
B
+ 017
A 136 :04 538 * 017
B 100202 s0a * 008
C  100:02 304 + 008 =
+.017 =

D 136 :04 535 > 017 == 5
F___10 039 =
G___10 039 =

+0.10 +.008 -L—EEE
H 035 X g'4n 018 tone
1 0.15 006 3
3 0.8 (TP) 031 (TP) F
K 1802 or 308 —
L 08:02 091 1 9%8

+0.10 +.004
M 0.15 _ 0.05 008 _ ‘oo3 Enlarged detalt of lead end
N 012 005
P sar  omis i DZ&,
Q  01:01 004 +.004 B &
S 3.0 max 118 max } P
T 27 108 Q

P44-GB-80-3B4-2 94CL-0097B (8/94)
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42-Pin Ceramic Shrink DIP for Engineering Samples

42 22

o 30 e B o S e O O s O O e O e O e T e T e e 3 e 8 e 8 o T o OO s B e B B |

3

ftem Millimeters Inches
A 39.12 max 1.540 max
B 1.78 max 070 _max
Cc 1.778 070
D 0.46 =+ 0.05 .018 = .002
F 0.8 min 031 min
G 35 +0.3 138 +.012
H 0.91 min 036 min
1 3.2 126
J 5.08 max 200 max
K* 1524 (TP) 600 (TP)
L 14.93 588
M 025:005 010902
N 0.18 007

* Item K to centaer of leads
when formed parallel.

(]

L

.

[ i g s gy e gy e g ey gy D D e gy gy gy ey e g ey e
1 21

A L1 W

e
M 0°~15° £
P42D-70-600B 94CL-00968B (7/94)
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44-Pin Ceramic QFP for Engineering Samples

Hsm Nillimeters inches
A 1143 0.45
] 80 315
c 08 031
D 0.32 012
E 0.16 006
F 225 .089
Notes:
(1) Nots that the metal cover ls connacted
to pin 17 (Vsg).

(2) The length of the leads Is not specified
since the cutting of the lead tips Is
not controlled during the
manufacturing process.
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