NEC

NEC Electronics Inc.

pPD7554/54A/64/64A
4-Bit, Single-Chip
CMOS Microcomputers
With Serial I/O

Description

The uPD7554/54A and uPD7564/64A are low-end ver-
sions of uPD7500 series products. These microcomput-
ers incorporate a serial interface and are useful as slave
CPUs to high-end uPD7500 series or 8-bit uCOM-87
series products.

The uPD7554/54A/64/64A has output ports that can
directly drive triacs and LEDs. Also, various mask-
optional 1/O circuits can be configured for a wide
selection of outputs allowing a reduction of external
circuitry in your design.

The uPD7554/54A and uPD7564/64A differ only in their
clock circuitry. The uPD7554/54A uses an external resis-
tor with an internal capacitor for an RC oscillator clock,
where the uPD7554/54A uses an external ceramic oscil-
lator as a clock. These microcomputers are ideally
suited to control devices such as plain paper copiers
(PPCs), printers, VCRs, and audio equipment.

Features

2 47 instructions (subset of uPD7500 set B)

D Instruction cycie:
— External clock: 286 us/700 kHz, 5V
— RC oscillator (uUPD7554/54A): 4 us/500 kHz, 5V
— Ceramic oscillator (uPD7564/64A):
3 us/660 kHz, 5V

Program memory (ROM) of 1024 x 8-bits
Data memory (RAM) of 64 x 4-bits

8-bit timer/event counter

8-bit serial interface

1/O lines: 16-uPD7554/54A; 15-uPD7564/64A
Data memory retention at low supply voltage
CMOS technology

Low-power consumption

Single power supply
—2.510 6.0 V (UPD7554/54A)
—2.7 10 6.0 V (UPD7564/64A)
—2.01t0 6.0V (UPD7554A)

0O oo oo o0 oo o

50278

Ordering Information
Part Number

uPD7554CS 7

(PD7554ACS

uPD7564CS
LPD7564ACS

uPD7554G —
LPD7554AG —
uPD7564G

UPD7564AG -

Package Type
20-pin plastic shrink DIP

20-pin plastic SOP

Pin Configurations

20-Pin Plastic Shrink DIP

PogiNTg 1 N/ 201 an0
P04/SCK [ 2 18P Py
Pogsso O] 3 18 P Pi1,
Poy/sI O 4 17 3 P11,
P8g O 5 § 18P Py

psyCle & 15[ P10y

Paz 7 & 14[ P10,
cL2(Peg) []8 13 13 Piog

cti o 12 P P10y

vpp O 10 11 {1 RESET
5L e250h]
20-Pin Plastic SOP

POp/INTg [{1 @ 20 {1 GND
PoySCK 2 . 190 Py
Poy/sO 3 § 180 P11,
Poyssl [ 4 173 P1y
P8y 05 16 P1y

pay e F 15[ piog
Pep 47 5 14H P,
cepsg O % 13[3 pio,
cLr Oo 123 P10g

vpp 10 11 |3 RESET
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Pin Identification

Symbol Function

POo/INTO 4-bit input port 0/count clock input/serial
———P°1 /SCR interface

P0,/SO

PO4/SI|

P8g-P82 4-bit output port 8 :
P83/ClLy Connection for ceramic resonator or RC
CL1 Connection for ceramic resonator or RC
Voo +5 V power supply

RESET Reset input pin

P104-P103 4-bit 1/O port 10

P11p-P113 4-bit 1/0 port 11

Vss Ground

PIN FUNCTIONS

POg/INTO, PO4/SCK
P0>/SO, P03/SI
(Port 0/Count clock input/Serial interface)

4-bit input port 0/count clock input/serial |/O interface.
This port can be configured as a 4-bit parallel input port
or as the 8-bit serial I/O interface, under control of the
serial mode select register. The serial input S| (active
high), serial output SO (active low), as the serial clock
SCK (active low—synchronizes data transfer) comprise
the 8-bit serial /O interface. If POg/INTO is unused,
connect it to ground. If any of P04-PO3 are unused,
connect them to ground or Vpp. The port is in the input
state at reset.

P8y-P8y, P83-CL2
(Port 8/Clock input 2)

4-bit output port 8. This port can sink 15 mA and
interface 12 V. On the uPD7554/54A, the port function of
P83/CL2 is specified by mask option. P83 is a normal
output port on the uPD7564/64A. On the uPD7554/54A,
CL2 is one of the pins to which a resistor for RC
oscillation is connected. On the uPD7564/64A, CL2 is
one of the pins to which a ceramic resonator is con-
nected. If any of P8y-P8, pins are unused, leave them
open. The port is in the high impedance state at reset.

CL1 (Clock input 1)

On the pPD7554/54A, CL1 is one of the two pins to which
a resistor for RC osciliation is connected. On the
uPD7564/64A, CL1 is one of the two pins to which a
ceramic resonator is connected.
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Vpp (Power supply)

Positive power supply.

RESET (Reset)

System reset input pin (active high). This pin can be
internally connected to a pull-down resistor if specified
by mask aption.

P10¢-P105 (Port 10)

4-bit 1/0 port. This port can sink 10 mA and interface
12 V. If any of these pins are unused, connect them to
ground or Vpp in the input state, or leave open in the
output state. The port is in the high impedance or
high-level output state at reset.

P11¢-P113 (Port 11)

4-bit 1/O port. This port can sink 10 mA and interface
12 V. If any of these pins are unused, connect them to
ground or Vpp in the input state, or leave open in the
output state. The port is in the high impedance or
high-level output state at reset.

Vgg (Ground)
Ground.

Pin Mask Options

Table 1 shows the mask options for all the port pins and
the RESET pin. You may select these options in bit units.

Table 1. Pin Mask Options
Pin Options
POo-PO3 1 No connection to internal resistor
2 Connected to internal pull-up resistor
3 Connected to internal pull-down resistor
P8g-P8o 1 CMOS (push-pull) output
2 N-channel, open-drain output
P83/CL2 (1) 1 Useas P83
2 UseasCL2
Used as P83 1 CMOS (push-pull) output
2 N-<channel, open-drain output
P10g-P103 1 N-channel, open drain input/output
P11g-P113 2 CMOS (push-pull) input/output
3 N-channel, open-drain input/output with internal
pull-up resistor
RESET 1 Connected to internal pull-down resistor
2 Not connected to internal pull-down resistor
Notes:

(1) wPD7554/54A only.
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pPD7554/54A Block Diagram
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uPD7564/64A Block Diagram
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FUNCTIONAL DESCRIPTION
1/0 Ports

Figure 1 shows the internal circuits at I/O ports PO, P8,
P10, and P11.

Figure 1. Interface at l/O Ports

Type A. CMOS Input Cell Type F. Type D Output with Type B
(Part of Type E) Schmitt-Triggered input
P01/SCK
Voo
Data
P-ch Qutput Disable Type O In/Out
3 Type B
-~ Input
N-ch
Type O. WMid-Level Voltage, High-Current

P80/P82, P83/CL2
Voo
Type B. Schmitt-Triggered Input

POQ/INTO, PO3/S| om——Do_‘ peh
¢l

Mask Option

ﬂ- © Input A

L
Disable

OQut

(Middie-Level Voltage,

High Current)

Type D. Push-Pull Output (part of types E and F)

High impedance on RESET (output disabled); both
P- and N-channel transistors are turned off.

Voo
Type P. Mid-level Voltage Input Buifer
P-ch P100-P103, P11¢-P113
Voo
Qutput
Output
Disable Data
Vss ° Mask Option

In/Out

Type E. Type D Output with Type A

input Buffer Output —{ e ot
P02/SO Disable
Data
Output Disable Tyee D n/Out
Middle-Level Voltage Input Butfer
Type A

83-003557C
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Program Memory

The uPD7554/54A/64/64A has a mask-programmable
ROM with a capacity of 1024 words by 8 bits for program
storage. It is addressed by the program counter. The
reset start address is 000H. Figure 2 shows the program
memory map.

General-Purpose Registers

Two registers, H(2-bit) and L(4-bit), are provided as
general-purpose registers. Each register can be individ-
ually manipulated. The two registers also form pair
register HL; H being the high register and L being the low
one. The HL register is a data pointer to address data
memory. Figure 3 shows the configuration of the general
purpose registers.

The L register also specifies an I/O port or mode register
when an I/O instruction (IPL or OPL) is executed. It also
specifies the bits of a port when the SPBL or RPBL
instruction is executed.

Data Memory

The data memory is static RAM with a capacity of 64
words by 4 bits. Part of this memory is used as the stack
area. The data memory is also used in 8-bit data pro-
cessing when paired with the accumulator Figure 4
shows the data memory map.

Data memory can be addressed directly, with the imme-
diate data from an instruction; indirectly, with the con-
tents of HL (including auto-increment and auto-
decrement); and indirectly by the contents of the stack
pointer.

You may use any area of the data memory as the stack.
The boundary of the stack is determined by how the
TAMSP instruction initializes the stack pointer. Once the
boundary is set, a call or return instruction automatically
accesses the stack.

When a call instruction is executed, the contents of the
program counter and the program status word (PSW) are
stored to the stack in the sequence shown in figure 5.

When a return instruction is executed, the contents of
the program counter are automatically restored, but the
PSW is not. The contents of data memory can be retained
with a low supply voltage during STOP mode.

Accumulator

The accumulator is a 4-bit register used in arithmetic
operations. The accumulator can process 8-bit data with
paired data addressed by HL. Figure 6 shows the config-
uration of the accumulator.
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Arithmetic Logic Unit

The arithmetic logic unit (ALU) is a 4-bit arithmetic
circuit that performs operations such as binary addition,
logical operation, increment, decrement, comparison,
and bit processing.

Program Status Word

The program status word (PSW) consists of two skip
flags (SKO and SK1), a carry flag (C), and bit 1, which is
always zero. Figure 7 shows the configuration of the
PSW.

The contents of the PSW are stored to the stack whena
call instruction is executed, but are not restored from
the stack by the return instruction.

The skip flags retain the following skip conditions: string
effect by LAl or LHL! instruction, and skip condition
satisfied by an instruction other than a string-effect
instruction. The skip flag is set or reset according to the
instruction executed.

The carry flag is set to 1 if an addition instruction (ACSC)
generates a carry from bit 3 of the ALU. If no carry is
generated, the flag is reset to zero. The SC instruction
sets the carry flag and the RC instruction resets it.

When a RESET is input, the SK1 and SKO flags are
cleared to zero and the cantents of the carry flag are
undefined.

Figure 2. Program Memory Map
(0) 000y RESET Start
(1028) 3FF,
83-002592A
Figure 3. Configuration of General Purpose

Registers

83-002593A
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Figure 4. Data Memory Map
©) 00n
64 words x 4 bits
(63) 3F
83-0025944
Figure 5. Call Instruction Storage to Stack

Stack Area
0

spa| o I 0 |chlpc,

S§P-3 PSW* *Bit 1 of PSW
is always 0.

sP-2 PC3-PCq

SP-1 PC7-PCq

B3-002585A

Figure 6. Configuration of the Accumulator

(2o s ]2 ]

83-002596A

Figure 7. Configuration of the Program Status

Word

3 2 1 ]
[scifto] o ] c Jrow

83-002597A

System Clock Generator

The system clock generator consists of a ceramic oscil-
lator, a 1/2 frequency divider, standby modes (STOP/
HALT), and control circuit. Figure 8 is a circuit diagram of
the system clock generator.

In the uPD7554/54A, the RC oscillator operates with a
single external resistor connected across CL1 and CL2
(the capacitor C is incorporated). When the RC oscillator
is not used, external clock pulses can be input by the
CL1 pin. In this case, the RC oscillator functions as an
inverting buffer. The output from the RC oscillator serves
as the system clock (CL) which is then divided by two
and used as the CPU clock ().

The standby mode control circuit is made up of a STOP
flip-flop and a HALT flip-flop. The STOP instruction sets
the STOP flip-flop and stops the system clock supply.

This flip-flop also stops the RC oscillator. The STOP
flip-flop is reset by the standby release signal that
becomes active when one of the test requests flags is set
or at the falling edge of the RESET signal. When the
STOP flip-flop is reset, the RC oscillator resumes opera-
tion and supplies the system clock.

The HALT and STOP instructions and RESET HIGH set
the HALT flip-flop which disables signals from going to
the 1/2 frequency divider that generates the CPU clock.
Only the CPU clock stops in HALT mode. The HALT
flip-flop is reset by the same conditions as the STOP
flip-flop.

Figure 9 shows the system clock generator circuit for the
uPD7564/64A.

On the uPD7564/64A, the ceramic oscillator operates
with a ceramic resonator connected across CL1 and
CL2. The output from the ceramic oscillator is used as
the system clock (CL); it is divided by two to produce the
CPU clock (¢).

The standby mode control circuit is made up of a STOP
flip-flop and a HALT flip-flop. The STOP instruction sets
the STOP flip-flop and stops the ceramic oscillation,
thus stopping the supply for all clocks. The STOP flip-
flop is reset by the RESET signal ¢(high level) and restarts
ceramic oscillation. The supply of each clock resumes
when RESET goes low.

The HALT instruction sets the HALT flip-flop which dis-
ables signals from going to the 1/2 frequency divider that
generates the CPU clock. Only the CPU clock stops in
HALT mode. The HALT flipflop is reset by the HALT
RELEASE signal (activated by setting at least one test
request flag) or the falling edge of RESET, resuming
supply of the CPU clock.

The HALT flip-flop is also set when RESET is active (high
level). At power on reset operation, the rising edge of
RESET starts ceramic oscillation; however, some time is
required to achieve stable oscillation. To prevent the
unstable clock from operating the CPU, the HALT flip-
flop is set and the CPU clock is stopped while RESET is
high. Accordingly, the high-level width of RESET must be
more than the required stable time for the ceramic
resonator.
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Figure 8. System Clock Generator for uPD7554/54A

STOP FIF
aND Q s ’ STOP*
Iz;g Stop HALT FIF
Osc R
o a sl HALT*
RESET (High)
R RC R
Oscillator Standby Release
ciz RESET (TwW)

12 }——» ¢(to CPY)

cL Clock)
*Execution of Instruction
83-0025968
Figure 9. System Clock Generator for xPD7564/64A
STOP FIF
Stop A HALT FIF
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83-0025908
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Clock Control Circuit

The clock control circuit consists of a 2-bit clock mode
register (bits CM1 and CM2), prescalers 1, 2, and 3, and
a multiplexer. It takes the output of the system clock
generator (CL) and event pulses (POp). It also selects the
clock source and prescaler according to the setting in
the clock mode register and supplies the timer/event
counter with count pulses. Figure 10 shows the clock
contral circuit.

Table 2 lists the codes set in the clock mode register by
the OPL instruction to specify the count pulse frequency.

When you set the clock mode register with the OPL
instruction, clear bit 0 of the accumulator (correspond-
ing to bit CMO of the EVAKIT-7500 or uPD7500H during
emulation).

Figure 10. Clock Control Circuit
) Internal Bus g
QPL*
CMz| CWMy
Prescaler 1 Prescaler 2 Prescaler 3
Ct— (g (18) ]’ (118) —‘
POg —
CP
*Instruction

83-D026004

Table 2. Selecting the Count Pulse Frequency
CM2 CcMm1

Frequency Selected

0 0 CL/256
0 1 PO
1 0 CL/32
1 1 CL/4

Timer/Event Counter

The timerfevent counter is a binary 8-bit up-counter
which is incremented each time a count pulse is input.
The TIMER instruction or a RESET signal clears it to
00H. When an overflow occurs, the counter is reset from
FFH to 00H. Figure 11 shows the inputs and outputs of
the counter.

Serial Interface

The serial interface consist of an 8-bit shift register, a
3-bit shift mode register, and a 3-bit counter. This inter-
face inputs and outputs serial data. Figure 12 is a block
diagram of the interface.

Test Control Circuit

The uPD7564/64A has three test sources, as shown in
table 3.

The test control circuit consists of two test request flags
(INTT RQF and INTQ/S RQF) set by the three test
sources, and a test request flag control circuit that
checks the contents of each test request flag by execut-
ing an SKI instruction and resetting the flags.

Test sources INTO and INTS share the request flag
INTO/S RQF. Bit 3 of the shift mode register (SMj)
determines which source is selected. A zero in SM3
selects INTS and a one selects INTO.

Figure 11. Timer/Event Counter

i Internal Bus ;
R ﬁ
cP—» i";‘lz' | 8-Bit Count Reg | NTT
(To Test
CLR Control

. Circuit)
*Timer
Reset
*instruction Execution

83-002601A
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Table 3. uPD7564/64A Test Sources

Source Function Location Request Flag

INTT Overflow in timer/ Internal INTT RQF
event counter

INTO Test request signal External INTO/S RQF
from POg pin

INTS Transfer complete Internal INTO/S RQF
signal from serial
interface

The request flag INTT RQF is set when a timer overflow
occurs in the timer event counter. The SKlI or TIMER
instruction resets it.

When SMj3 is zero, request flag INTO/S RQF is set when
the INTS signals is generated, indicating the end of an
8-bit serial data transfer The SKI or SIO instruction
resets the flag.

Figure 12. Serial Interface Block Diagram

When SM3 is one, request flag INTO/S RQF is set at the
rising edge of the signal input to the POy/INTO pin. The
SKl instruction resets the flag.

The logical sum of the outputs fromthe test request flags
releases standby mode (STOP! or HALT mode). The
mode is released when one or both flags are set. Both
flags and SM; are reset when the RESET signal is input.
After reset, source INTS is selected and signal input to
the INTO pin is inhibited as the initial condition.

Figure 13 is a block diagram of the test control circuit.
Note: (1) Only uPD7554/54A.

{

Internal Bus l

TAMSIO* opL*
P 4 TSIOAM®

LT 1

T T T
POyISI un snm R Shift Mode R
o °_> LSB { I | "l 1“53 I ] 1 ” I
1.1 ]

SM3

_ 1
~

3 Bit Cnt ==
| i

P04+/SCK

Note:

(1) ¢ Is the Internal clock signal {I.e., system clock).
{2) * Instruction execution

¢ R -—‘L'INTS
RSFIF
Pwmro ——mm a ¢ le—sio*

(3) SM3 and INTO are input to the test control clrcuit.

83-0026228
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Figure 13. Test Control Circuit Block Diagram
ﬁ Intemmal Bus P
oPL* (}sm-
EE Test AQF
Control
t
NSy s
INTT Eh(‘i:e éa:e R 'I;g; ¢
INTS —+ Timer® LD‘
Standby
Nonsync s INTOIS Q
Edge Gate RQF
INTO ——
Note:
(1) SM3 Is bit 3 of the shift mode register.
{2) * Instruction executlon
830026238
Standby Modes the difference between the two modes. In STOP mode,

The pPD7554/54A/64/64A has two standby modes to
reduce power consumption while the program is in the
wait state. The STOP and HALT instructions set these
modes.

When the pragram enters a standby mode, program
execution stops and the contents of all registers and
data memory immediately before the program entered
standby mode are retained. The timer and serial inter-
face can operate.

The RESET signal and STANDBY Release signal(!) re-
lease STOP mode. HALT mode is released when one or
both of the test request flags are set, or when the RESET
signal is input. The program cannot enter a standby
mode when a test request is being set, even if the STOP
or HALT command is executed.

If there is some uncertainty about the state of the test
request flags, execute the SKI instruction to reset them
so the program can enter standby mode.

Table 4 compares STOP and HALT modes. The main
difference is that STOP mode stops the system clock and
HALT does not. Ceramic oscillation stops during STOP
mode. The power consumed by the ceramic osciilator is

data memory can be retained with a lower supply
voltage.

Note: (1) Standby release signal for xPD7554/54A only.

Table 4. STOP and HALT Modes

Mode CL ¢ POg CPU Timer Released by

STOP X X 0 X A RESET input

HALT o X <] b3 -] INTT RQF
INTO/S RQF
RESET input

Notes:

(1) o: operates. x: stops.
A: operates depending on clock source. uPD7554/54A,; if external
clock is used, STOP instruction will not stop CL. In this case
STOP mode acts as HALT mode.

Power-on Reset Circuit

Figure 14 shows a circuit example of the power-on reset
circuit using a resistor and a capacitor. This is the
simplest reset control circuit. Figure 15 shows the circuit
with a pull-down resistor internally connected to RESET
as a mask option.
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pPD7554/54A/64/64A Applications Figure 15. Power-on Reset Circuit with Pull-down
Figures 16 and 17 show examples of application circuits Resistor
for the pPD7554/54A/64/64A. Voo PD7554154
Table 56 compares the features of the low-end products of l
the 7500 series devices. *
Figure 14. Power-on Reset Circuit L =
Voo uPD7554/64
1 e
83-0026254
RESET
83-002624A

Table 5. Product Comparison
item pnPD7554/54A pPD7564/64A pPD7556/56A pPD7566/66A
Instruction RC 4 s/ 4 ps/
cycle/system 500 kHz 5§00 kHz
clock (5 V) External 2.86 us/ 2.86 us/

700 kHz 700 kHz

Ceramic 3 us/ 3 ps/
660 kHz 660 kHz

Instruction set 47 47 45 45
ROM 1024 x 8 1024 x 8 1024 x 8 1024 x 8
RAM 64 x 4 64x4 64x4 64 x4
I/O port total 16 (max) 15 20 (max) 19
Port 0 P0y-PO3 P0y-PO3 PCg-P04 P0g-PO,
Port 1 P1g-P13 PO4-PO3
Port8 P8¢-PBy P8o-P82 P8.-P8, P8y-PBy

P83/CL2 P8y/CL2
Port 9 PSq-P9¢ PSg-P94
Port 10 P10¢-P103 "P10g-P103 P10¢-P103 P10g-P103
Port 11 P1ig-P113 P11g-P113 Pl1yP11;3 P11g-P115
Timer/Event 8-bit 8-bit 8-bit 8-bit
counter
Serial interface 8-bit 8-bit
Comparator 4-channel 4-channel
Process CMOS CMOS CMOS CMOS
Package 20-pin plastic SOP 20-pin plastic SOP 24-pin plastic SOP 24-pin plastic SOP

20-pin shrink DIP

20-pin shrink DIP

24-pin shrink DIP

24-pin shrink DIP
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Figure 16. Tape Counter Circuit

Master Microcomputer I
Microcomputer for Tape Counter T
RESET
$0UT CLi POY/INTO |—— Count Pulse
SCK SCK P113 |— Up/Down Signal
uPD7554
s0 St
PD7507H st so
ﬁPDvsa&H P8, P8y P8, P83 P10g~ P11z
1‘7 Driver (.PA80C) J IS
---3
[ T [ 1 ’
it
7-segment LEDs
83-0026268
Figure 17. Remote-controlled Data Reception, Key Input and LED Display
Master
Microcomputer uPD7564
_ P11p
SCKH—{ScK ) ‘P111 — Driver (u.PABOC)
Pty |
SO 8
Sl — sO
wPD7508H || pyq
uPD7519H s@
ste. |1 RESET
(Y (Y A
OGlGIOlOOB IR
P4 P < <
3 3 3 S
P8y
P8y
3
P82
Remote P83
Controlled Amplifier + <+ =+ L
signal > Spcuurs [ Poe s s 4 3‘
P10p S % T ' D
@ P10 35 5 © o
P10z 57 © © ©
P103 O 4 © D
Note:
. Key Input (4 x 4)
(1) CMOS output ¥ Input ¢
{2) Chip select or transfer request
{3) Open-drain output
{4) Input with internal pull-up resistor
83-002627B
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Capacitance
Ta = 25°C,Vpp = GND = 0V; f = 1 MHz
Unmeasured pins returned to GND

Ta = 25°C Parameter Symbol Min Typ Max Unit Conditions
Operating temperature, TopT -10to +70°C Input capacitance G, 15  pF  POp, PO3
Storage temperature, TgTg -65 to +150°C Output capacitance Cg 3 pF Port8
Power supply voitage, Vpp -0.3t0 +7.0V 1/O capacitance Cyo 35 pF  Ports 10, 11
Input voltage, V| 15 pF P04, PO

Except ports 10, 11

Ports 10, 11 (Note 1)
(Note 2)
pPD7554A/64A only (Note 2)

Output voltage, Vo
Except ports 8, 10, 11

Ports 8, 10, 11(Note 1)

~0.3 to Vpp +0.3V

-0.3to Vpp +0.3 \%
-0.3t0 +13V
-03t0 +11V

-0.3 to VDD +03V
—03 10 Vpp +0.3V

(Note 2) -03t0 +13V

pPD7554A/64A only (Note 2) -03Vto +11V
Qutput current, high loy

Qne port -5 mA

Ali output ports, total -15 mA
Output current, fow Ig

P04, P02 5mA

Ports 9-11 15 mA

Port 8 30 mA

All ports, total 100 mA
Power dissipatian, Pp (Ta = +70°C)

Shrink DIP 480 mwW

SOP 250 mW

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause permanent
damage. The device should be operated within the limits specified
under DC and AG Characteristics.

Notes:

(1) CMOS /O or N-channel open drain + internal pull up resistor.
(2) N-channel open drain I/O.
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DC Characteristics 1; Vpp = 2.5 to 3.3 V; uPD7554/54A
Tp = -10to +70°C; GND = 0V

Parameter Symbol Min Typ Max Unit  Conditions
Input high voltage except GL1 Vint 0.8 Vpp Voo v
Input high voltage CL1 ViH2 Vpp - 03 Vbp v
input high voltage ports 10, 11 Viua 0.8 Vpp 12 (Note 1); v
9 (Note 2)
Input high voltage RESET ViHDR 0.2 VpppRr Vpopr + 0.2 V  Data retention mode
Input low voltage except CL1 ViLt 0 0.2 Vpp A
Input low veoltage CL1 ViLz 0 0.3 v
Input leakage current except CL 1 1 -3 3 wA OV =Vy=Vpp
Input leakage current CL1 IL2 -10 10 pA OV =V =Vpp
Input leakage current ports 10, 11 ILia 10 (Note 1) pA V=12V
10 (Note 2) pA V=8V
Output voltage high P04, POy, Vou Vpp - 1.0 V oy = -80pA
ports 8-11
Output voltage low POy, POy, VoL 0.5 v P04, PO2: loL = 350 pA;
ports 10, 11 Ports 10, 11: lgL = 350 pA
Qutput voltage low port 8 Voo 0.5 V gL = 500 pA
Output leakage current Lot -3 3 pA 0V sVg = Vpp
Output leakage current ports 8-11 ILo2 10 (Notes 1,2) pA Vo = 12V uPD7554; Vg = 9 V pPD7654A
Supply voltage, data retention mode Vobbr 2.0 6.0 \
Supply current, normal operation; Ipp1 55 180 pA  Vpp = 3V *03V;R = 150 ki £2%
R oscillation (Note 3) 40 150 WA Vpp = 25V; R = 150 kD 2%
Supply current, HALT mode; lop2 25 80 pA  Vpp =3V =03V, R = 150 kil =2%
R oscillation (Note 3) g 60 WA Vpp = 25V; R = 150 kD 2%
Supply current, STOP mode (Note 3) Ibpa 0.1 5 nA
Supply current, data retention Ibppor 0.1 5 sA  Vpppr = 20V
mode (Note 3)
Puli-up/down resistance, port 0, RESET RP1 235 47 70.5 kQ
Pull-up resistance, ports 8-11 RP2 75 15 22.5 k2
Notes:

(1) N-channel, open drain |/O ports, xPD7554.
(2) N-channel, open drain /O ports, sPD7554A.
(3) Currentin builtin pull-up/down resistors excluded.
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NEC

DC Characteristics 2; Vpp = 2.7 to 6.0 V; pPD7554/54A/64/64A
Ta = -10to +70°C; GND = 0V

Parameter Symbol Min Typ Max Unit Conditions
Input high voltage except CL1 VIH1 0.7 Vpp Voo v
Input high voltage CL1 {Note 2) ViH2 Vpp - 05 Vop v
Input high voltage ports 10, 11 ViH3 0.7 Vpp 12 (Note 1); v
9 (Note 2)
Input high voltage RESET VIHDR 0.8 Vpppr Vopor + 0.2 v Data retention mode
Input low voltage except CL1 (Note 3) ViLg 0 0.3 Vpp v
Input low voltage CL1 ViLz 0 0.5 v
Input leakage current except CL1 (Note 3) I -3 3 pA 0OV =V =Vpp
Input leakage current GL1 I 2 -10 10 pA OV =Vy=sVpp
Input leakage current ports 10, 11 (Note 4) Lz 10 pA V| =9V (7554A); or 12V
Output voltage high P04, P05, ports 8-11 lon Vpp - 2.0 \' Vpp = 45t0 6.0V, oy = -1 mA
Von Vpp - 1.0 V. Vpp = 27 V;lgy = ~100 pA
Output voltage low PO¢, POy VoL 0.4 V  Vpp=45106.0V;lg = 1.6 mA
05 \ loL = 400 pA
Output voltage low ports 10, 11 VoL 0.4 v Vpp = 45106.0V; g = 1.6 mA
20 V  Vpp =45t060V;lg = 10mA
0.5 A loL = 400 xA
Output voltage low port 8 VoL 20 A Vpp = 4510 6.0V, g, = 15mA
0.5 A loL = 600 pA
Output leakage current Lot -3 3 pA 0V s Vg = Vpp
Output leakage current, port 8-11 (Note 4) Loz 10 BA 7 Vo = 12V uPD7554/64; Vo = 9V
\\MPD7554A/64A
Supply voltage, data retention mode VbpDDR 20 6.0 A
Supply current, normal operation; lopt 650 5’12296} pA  Vpp =5V 205V, fcc = 700 kHz
ceramic oscillation (Notes 3, 5) 120 360 wA  Vpp = 8V £10%; fog = 300 kHz
Supply current, normal operation; lop1 270 <900 " pA  Vpp =5V 05V, R = 56 kil x2%
R oscillation (Note 3) 80 240 WA Vpp = 3V 210%; R = 100 ki £2%
Supply current, HALT mode; Ibp2 450 1500 sA  Vpp = 5V 205V, fcc = 700 kHz
ceramic oscillation (Notes 3, 5) 65 200 WA Vpp = 30V =10%; fog = 300 kHz
Supply current, HALT mode; lbbz 120 400 #A  Vpp =5V *05V;R = 56 k@ +2%
R oscillation (Note 3) 35 110 WA Vpp = 3V £10%; R = 100 ki =2%
Supply current, STOP mode (Note 3) lops 0.1 10 gA  Vpp =5V 05V
0.1 5 sA  Vpp = 3V £10%
Supply current, data retention mode (Note 3)  Ipppr 0.1 5 #A  Vpppr = 20V
Pull-up/down resistance, port 0, RESET RP1 235 47 70.5 kR
Pull-up resistance, ports 8-11 RP2 75 15 225 k2
Notes:
(1) pPD7554/64. (4) N-channel, open-drain |/O ports.
(2) pPD7554A/64A. (5) nPD7564/64A.

(3) Current in built-in pull-up/down resistors excluded.
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DC Characteristics 3; Vpp = 2.0 to 3.3 V; uPD7554A only
Ta = -10to +70°C; GND = QV

Parameter Symbol Min Typ Max Unit  Conditions
Input high voltage except CL1 ViH1 0.8 Vpp Vbp A
Input high voltage CL1 ViH2 Vpp - 0.2 Vpp v
Input high voltage ports 10, 11 ViH3 0.85 Vpp 9 v
Input high voltage RESET VIHDOR 0.9 VpppRr Vpppr + 0.2 v Data retention mode
Input low voltage except CL.1 Vi1 0 0.15 Vpp v
Input low voltage CL1 ViLe o 0.2 \
Input leakage current except CL1 ILi -3 3 pA 0V sV =sVpp
Input leakage current CL1 ILi2 -10 10 pA 0V sV s Vpp
Input leakage current ports 10, 11 (Note 1) I3 10 pA V=8V
Output voitage high P04, POy, ports 8-11 VoH Vpp-1.0 v loq = -70 pA
Qutput voltage low P04, POy, ports 10, 11 VoL 05 v P04, PO2: o = 270 pA
Ports 10, 11: lg_ = 300 pA
Output voltage low port 8 Voo a5 v loL = 400 gA
Output leakage current Lot -3 3 pA 0V =VgsVpp
Output leakage current ports 8-11 (Note 1) | o2 10 A Vo =89V
Supply voltage, data retention mode VopoR 2.0 . 60 v
Supply current, normal operation; Ipp1 38 QSO) rA  Vpp = 30V £10%; R = 240 ki) +2%
R oscillation (Note 2) —— 20 70 WA Vpp = 20V; R = 240 kB 2%
Supply current, HALT mode; lopz 17 60 BA  Vpp = 8V £10%; R = 240 kil +2%
R oscillation (Note 2) 8 25 WA Vpp = 2V; R = 240 ki 2%
Supply current, STOP mode (Note 2) lbpa 0.1 5 A
Supply current, data retention mode 1ooDR 0.1 5 #A  Vpppr = 20V
Pull-up/down resistance, port 0, RESET RP1 235 47 70.5 k@
Pull-up resistance, ports 8-11 AP2 75 15 225 ki)

Notes:
(1) N-channel, open-drain I/O ports.
(2) Gurrent in built-in pull-up/down resistors excluded.

3-115



pPD7554/54A/64/64A
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AC Characteristics 1; Vpp = 2.5 to 3.3 V; uPD7554/54A

Tp = —10to +70°C; GND = OV

Parameter Symbol Min Typ Max Unit Conditions
System clock oscillation frequency fce 140 180 220 kHz R = 150 k(G +2%
System clock oscillation frequency, CL1, CL.2 fcc 140 175 210 kHz Vpp = 25 V; R = 150 ki} +2%
External clock frequency, CL1 fc 10 250 kHz 50% duty
System clock rise time, CL1 tcr 200 ns
System clock fall time, CL1 tor 200 ns
System clock pulse width, high tcH 2 50 us
System clock pulse width, low oL 2 50 us
External clock frequency (POg) froo 0 250 kHz 50% duty
PO rise time tcRPoO 200 ns
PQg fall time tcrPo 200 ns
POg pulse width, high tpooH 2 us
POg pulse width, low tpooL 2 s
INTO high time tioH 30 ps
INTO low time tioL 30 us
RESET high time tasH 30 us
RESET low time tast 30 us
RESET setup time tshs 0 us
RESET hold time tHRS o] us
SCK cycle time ey 8.0 us Input
10.0 ks Output
SCK pulse width, high tH 4.0 us Input
SCK pulse width, low e 5.0 us Output
Sl setup time to SCK T tgiK 0.3 us
Sl hold time after SCK tsi 0.3 s
SO output delay time after SCK 1 tkso 20 us Cout = 100 pF max
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AC Characteristics 2; Vpp = 2.7 t0 6.0 V; uPD7554/54A/64/64A
Ta =—-10t0 +70°C; GND = 0V
Parameter Symbol Min Typ Max Unit Conditions
System clock oscillation fcc 400 500 {600 ) KHz Vpp = 451060V, R = 56 ki 2%
frequency (Note 1) : 200 250 300 - kHz Vpp = 3V =10%; R = 100 k2 +2%
External clock frequency, CL1 fc 10 710 kHz Vpop = 4510 6.0V, 50% duty

10 350 kHz Vpp = 2.7 V; 50% duty
System clock oscillation fcc 290 700 710 kHz Vpp = 4.5 10 6.0V
frequency (Note 2) 290 500 510 kHz Vop = 401060V

LS T 200 400 410 kHz Vpp = 351060V

290 300 310 kHz Vpp = 271060V
Oscillation stabilization time tos 20 ms Vpp = 27t0 60V
System clock rise time, CL1 tch 200 ns
System clock fall time, CL1 toF 200 ns
System clock pulse width tcH 0.7 50 us Vpp 451060V
System clock pulse width, CL1 toL 1.45 50 s Vpp = 27V
External clock frequency (POg) fPoo [o} 710 kHz Vpp = 4510 6.0V, 50% duty

0 350 kHz Vpp = 2.7 V; 50% duty

PQg rise time tcRPOO 200 ns
POg fall time torpo 200 ns
POg pulse width, high tpooH a7 ps Vpp = 45t0 6.0V
POg pulse width, low tpooL 1.45 us Vpp = 27V
INTO high time ton 10 s
INTQ low time tioL 10 s
RESET high time tasH 10 us
RESET low time tasL 10 ks
RESET setup time tsRs us
RESET hold time tHRS us
SCK cycle time tkcy 2.0 ns Input; Vpp = 4.5t0 6.0V

25 ps Qutput; ; Vpp = 45t0 60V

5.0 ps Input; Vpp = 27V

5.7 us Qutput; ; Vpp = 27V
SCK pulss width tKH 1.0 us Input; Vpp = 4.5t0 6.0V

1.25 us Output; Vpp = 451060V
SCK pulse width e 25 ps Input; Vpp = 27V

2.85 ps Qutput; Vpp = 27V
Sl setup time to SCK t tsik 0.1 s
Sl hold time after SCK t tsi 0.1 us
SO output delay time after SCK 1 tkso 0.85 us Vpp = 4.5t0 6.0 V; Coyr = 100 pF max

1.2 ps Vpp = 27 V; Coyt = 100 pF max

Notes:
{1) pPD7554/54A.
(2) nPD7564/64A.
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AC Characteristics 3; Vpp = 2.0 to 3.3 V; uPD7554A
Ta = -10to +70°C; GND = 0V

Parameter Symbol Min Typ Max Unit Conditions
System clock oscillation frequency fcc 65 120 145 kHz R = 240 kil x2%
System clock oscillation frequency, CL1, GL.2 fcc 65 100 130 kHz Vpp = 20 V; R = 240 kQd 2%
External clock frequency, CL1 fc 10 150 kHz
System clock rise time, CL1 tcR 200 ns
Systemn clock fall time, CL1 tcr 200 ns
System clock pulse width, high tcH 3.3 50 s
System clock pulse width, low toL 33 50 ps
External clack frequency (POg) fe00 0 150 kHz 50% duty
PQg rise time tcrPoo 200 ns
POg fall time tcrpo 200 ns
POg pulse width, high tpooH 3.3 us
PQg pulse width, low tpooL 33 ps
INTO high time YioH 50 us
INTO low time tioL 50 ps
RESET high time thsH 50 ns
RESET low time tasL 50 ns
RESET setup time tsRs 0 ps
RESET hold time tHRS o us
BCK cycle time ey 13.4 us Input
16.6 ns Output
3CK pulse width, high xH 67 us Input
SCK pulse width, low . 8.3 ns Output
Sl setup time to SCK 1 tsik 05 us
Sl hold time after SCK T s 05 us
SO output delay time after SCK T tso 35 ps Cout = 100 pF max
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TIMING WAVEFORMS
Clocks
31 1
le——tcL —=f cH
cu1 —-—3S v
— Viy
K 7 kW
le——tcA— [ l—
1/POg
POg tPooL — trooH .
4 X — Vi
tpooR —1 tPOOF e
83-0026094
External Interrupt
toL. tion
NTO v
— Vi
83-0026104
Reset
[+——1tRsL. tRsH
RESET —-—-5S I 2 .
S( — ViL
83-002611A
Serial Interface
tkey
56K otk AKH—]
; |
te—ts1k kst
—l tkso r_
SO g Output Data x
83-002628A

Data Retention Mode, uPD7554/54A

Operating
S
pPD7554 STOP Mode: Mode
Data Retention Mode —
Vop
M Vin
(2) 5 {2) Vopbor
M Y] 3} Vinpr
(3}
" 4 @ viu
@ toFF— —tON—s{ |e— )
RESET f—ed
tsRs tHRs
83-002612A

Data Retention Mode, sPD7564/64A

HALT Mode 0

«PD7564 STOP Mode [*—Mode
Data Retention Mode+{
Voo
tsps ——=
torF
ton
/ \
RESET -
[+—1tos—+|
83-002613A
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