NEC

NEC Electronics Inc.

HPD7556/56A/66/66A
4-Bit, Single-Chip
CMOS Microcomputers
With Comparator

Description

The uPD7556/66A and uPD7566/66A are low-end ver-
sions of yPD7500 series products. These microcomput-
ers incorporate a 4-bit comparator input and are useful
as slave CPUs to high-end pPD7500 series or 8-bit
MCOM-87 series products.

The uPD7556/56A/66/66A has output ports that can
directly drive triacs and LEDs., Also, varicus mask-
optional /O circuits can be configured for a wide
selection of outputs allowing a reduction of external
circuitry in your design. There are two testable inter-
rupts.

The uPD7556/56A and uPD7566/66A differ only in their
clock circuitry. The uPD7556/56A uses an external resis-
tor with an internal capacitor for an RC oscillator clock,
where the uPD7566/66A uses a ceramic oscillator as a
clock. These microcomputers are ideally suited to con-
trol devices such as air conditioners, microwave ovens,
refrigerators, rice cookers, and audio equipment.

Features

O 45 instructions (subset of uPD7500 set B)

O Instruction cycle:
— External clock: 2.86 us/700 kHz, 5V
— RC oscillator (uUPD7556/56A); 4 11s/500 kHz, 5V
— Ceramic resonator (UPD7566/66A):
2.86 us/700 kHz, 5V

o Program memory (ROM) of 1024 x 8-bits

o Data memory (RAM) of 64 x 4-bits

B 8-bit timer/event counter

O 4-bit comparator

0 1/0 lines: 20-uPD7556/56A; 19-uPD7566/66A
0 Data memory retention at low supply voltage
0O Standby (STOP/HALT) functions

O CMOS technology

O Low-power consumption

O Single power supply

— 2510 6.0 V (uPD7556/56A)
— 2710 6.0 V (UPD7566/66A)
— 2010 6.0V (UPD7556A)
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Ordering Information
Part Number

uPD7556CS /
uPD7556ACS

uPD7566CS

LPD7566ACS -
uPD7556G _-

UPD7556AG
//

Package Type
24-pin plastic shrink DIP

24-pin plastic SOP

UPD7566G
UPD7566AG

Pin Configurations

20-Pin Plastic Shrink DIP
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Pin Identification

Symbol Function

POo/INTO 2-bit input port O/testable input pin/

PO4/VReF comparator reference voltage input pin

P1o/CINg 4-bit input port 1/4-bit comparator inputs

P14/CIN4

P1o/CIN2

P15/CINg

PB8o-P82 3-bit output port 8 (uPD7566/664)

P83/CL2 3- {4 bit output port 8/connection for RG
oscillator (xPD7556/56A) /ceramic
resonator (nPD7566/66A)

Ct1 Connection for ceramic resonator or RC
oscillator

Vop +5 V power supply

RESET Reset input pin

P104-P105 4-bit [/O port 10

P11g-P113 4-bit /O port 11

P9y-P94 2-bit output port 9

Vgsg Ground

PIN FUNCTIONS

POo/INTO, PO4/VREF
(Port 0/Count Clock input/Comparator reference
voltage input)

Two-bit input port 0/count clock input/comparator refer-
ence voltage input. INTO is an edge-sensitive testable
input pin that detects a signal at the rising edge. Vaer is
the comparator reference voltage input pin. A mask
option specifies whether this pin is used as P01 or VReF.
If POG/INTO is unused; connect it to ground. if PO+/Veer is
unused, connect it to ground or Vpp. The port is in the
input state at reset.

P1¢/CINg-P13/CINa (Port 1/Comparator inputs)

Four-bit input port 1/comparator inputs. A mask option
specifies whether these pins are used as digital input
{Port 1) or as comparator inputs (CINg-CINg). If any of
P1o-P13 pins are unused, connect them to ground or
Vop. The port is the input state at reset.

P8y-P82, P83-CL2

(Port 8/Clock input 2)

Four-bit output port 8. This port can sink 15 mA and
interface 12 V(1). On the pPD7556/56A, the port function

of P83/CL2 is specified by mask option. P83 is a normal
output port on the pPD7566/66A. On the pPD7556/56A,

3-142
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CL2 is one of the pins to which a resistor for RC
oscillation is connected. On the uPD7566/66A, 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 uPD7566/66A, CL 1 is one of the two pins to which
a resistor for RC oscillation is connected. On the
uPD7566/66A, CL1 is one of the two pins to which a
ceramic resonator is connected.

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 option.

P10g-P105 (Port 10)

Four-bit /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.

P11g-P113 (Port 11)

Four-bit 1/0 port. This port can sink 10 mA and interface
12 V(1. 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.

P9¢-P94 (Port 9)

Two-bit output port. This port sinks 15 mA and can
interface to 12 V(1. If either of these pins are unused,
leave it open. The port is in the high impedance state at
reset.

Vgs (Ground)
Ground.

Note: (1) 9V for the xsPD7556A/66A.
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Pin Mask Options Table 1. Pin Mask Options (cont)
Table 1 shows the mask options for all the port pinsand ~ F™° Options
the RESET pin. You may select these options in bit units. ~ P8o-P82/ 1 CMOS (push-pull) output
P99y-P84 2 N-channel, open-drain output
Table 1. Pin Mask Options P83/CLs (1) 1 Used as P83
option 1 2 UsedasCL2

Pin Optlons
P0g 1 No connection to internal resistor P83/CLy (1} 1 CMOS (push-pul)

2 Connected to internal pull-up resistor option 2 2 N-channel open-drain

3 Connected to internal pull-down resistor P10g-P103 1 N-channel, open drain input/output
PO4/VRer 1 No connection to internal resistor P11g-P113 2 CMOS (push-pul)) input/output _

2 Connected to internal pull-up resistor 8 N-channel, open-drain input/output with

3 Connected to internal pull-down resistor internal pull-up resistor

4 Used as Vper pin RESET 1 Connected to internal pull-down resistor

. . 2 Not cennected to internal pull-down
1 Abias 9f Vpp/2 internally applied to resistor
VReF pin

2 Bias not applied Notes:
P1o/CINg- 1 No connecticn to internal resistor (¥} uPD7556/56A only.
P13/CINg 2 Connected to internal pull-up resistor

3 Connected to internal pull-down resistor

4 Used as comparator input pins

uPD7556/56/66/66AA Block Diagram

INTO/POg
L Clock CP Timer/ INTT Test
oL —! Control Event Counter Control
5 | Portg |———Pog/INTO
$ 3 —
Port1 .—-—-T
Buffer!
PCHI0) ALU(4) c Ald) Comparatar 4 Pp/CINg-P13/CINg
Port 8
tatch 3 P8g-P82
Buffer
na | w —
Program Memory -
1024 x 8 Bits Instruction SP{E) :> 'gﬂ'ﬂ":, 2 Po-P
Decoder
N Port 10
Latch 4 Pig-F103
cL ¢ Butter
t T Data Memory
Systam Standb 64 x 4 Bits Port 1
Y
Cloek Control Lateh 4 Ptiy-Pti3
Gensrator Buffer
[ ] b1 B
CLt ClL2 Vpp GND RESET
83-0019958
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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. /0 Ports

Type 1 Input Cell (part of Type 2). PQg Type 4 Cutput Cell: P8g-P8&3, PSo-P91 VbD
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Vpp
1 Mask Option
—o— ©

Type § /O Cell: P10g-P10 3, P11g-P113
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[+]
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i
g #—o——-§ Mask Option
. i © In/Out
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T S |
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Program Memory

The pPD7556/56A/66/66A 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 /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 centents 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 worg (PSW) consists of two skip
flags (SKQ 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 when a
cal! 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 LHLI 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 SKO0 flags are
cleared to zero and the contents of the carry flag are
undefined.

System Clock Generator

The system clock generator consists of a RC oscillator
(nPD7556/56A), a ceramic resonator (xPD7566/66A), a
1/2 frequency divider, standby modes (STOP/HALT), and
control circuit. Figure 8 is a circuit diagram of the system
clock generator for the pPD7556/56A.

In the pPD7556/56A, the RC oscillater 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 asthe GPU clack (@).
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The standby mode control circuit is made up of a STOP  Figure 2. Program Memory Map

flip-flop and a HALT flip-flop. The STOP instruction sets
the STOP flipflop and stops the system clock supply. 0) 0OOH
This flip-flop also stops the RC oscillator. The STOP
flipflop 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.

RESET Start

(1023) 3FFH

83-0025924

The HALT and STOP instructions and RESET HIGH set
the HALT flip-flop which disables signals from goingto  Figure 3. Configuration of General Purpose
the 1/2 frequency divider that generates the CPU clock. Registers

Only the CPU clock stops in HALT mode. The HALT

flipflop is reset by the same conditions as the STOP 3 0

flip-Flop. L1"i|[ v

Figure 9 shows the system clock generator circuit for the =

pPD7566/66A. Figure 4. Data Memory Map

On the pPD7566/66A, the ceramic oscillator operates
with a ceramic resonator connected across CL1 and

. ) . (0) 00H

CL2. The output from the ceramic oscillator is used as

the system clock (CL); itis divided by two to produce the

CPU clock (¢,) 64 words x 4 bits
The standby mode control circuit is made up of a STOP

flip-flop and a HALT flip-flop. The STOP instruction sets 163} 3FH

the STOP flip-flop and stops the ceramic oscillation,

83-0025844A

thus stopping the supply for all clocks. The STOP flip-
flop is reset by the RESET signal (high level) and restarts  Figure 5. Call Instruction Storage to Stack

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

Stack Area

SP4] @ l 0 |PCo|PCg

generates the CPU clock. Only the CPU clock stops in 53 pew. :ui‘a:wz'y:sl)\.v

HALT mode. The HALT flip-flop is reset by the HALT sk PCs PG

RELEASE signal (activated by setting at least one test SP PCr-PCs

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  Figure 6. Configuration of the Accumulator
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 [a]a]a]a]a
unstable clock from operating the CPU, the HALT flip-
flop is set and the CPU clock is stopped while RESET is B3-0025%64

high. Accordingly, the high-level width of RESET must be
more than the required stable time for the ceramic  Figure 7. Configuration of the Program Status
resonator. Word

ToTo] o e Jron

83-002597A
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Figure 8. System Clock Generator for uPD7556/56A
STOP FIF
Q s STOP*
-TL_-L c Stop A HALT FiF
cul Qsc —a s HALT*
RESET (High)
R RC R
Osciltator Standby Release

cL2 G_’__

| —{-

RESET (T _)

——» ¢ (to CPU)

CL (System Clock)

*Exscution of instruction

83-0025988
Figure 9. System Clock Generator for sPD7566/66A
STOP FiF
a s G— STOP*
Stop R HALT FiF
¥ Osc
—Q S t— HALT*
CL1 o—ad < E
— RESET (High)
Ceramic
Oscillator [~ R I
cLz 4
RESET 2 __
RESET _4—
| I }-—- %2 ————» (To CPL)
CL (System Clock)
*Execution of Instruction
83-0025998

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 (P0p). 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
control circuit.
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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 (carrespond-
ing to bit CMO of the EVAKIT-7500 or pPD7500H during
emulation).
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Figure 10. Clock Control Circuit Test Control Circuit
The uPD7566/66A has two test sources, as shown in
3 Internal Bus J tab|e 3.
ort The test control circuit consists of two test request flags
oMz | M INTT RQF and INTO RQF) set by the two test sources,
the SM3 flag which determines whether INTO is enabled,
— po— and a test request flag control circuit that checks the
o ag () e contents of each test request flag by executing an SKI
‘ —, instruction and resetting the flags.
The OPL instruction (L = FH, corresponding to Az) sets
‘:43 the SM; flag. INTO is enabled when SM3 = 1.
PO 1 Table 3. xPD7556/56A/66/66A Test Sources
cp Source Function Locatlon Request Flag
INTT Overflow in timer/ internal INTT RQF
event counter
*Instruction L——1 INTO Test request signal External INTO RQF
Execution  — R from POg pin
83-002600A
i The request flag INTT RQF is set when a timer overflow
Table 2. Selecting the Count Puise Frequency occurs in the timer event counter. The SKI or TIMER
cM2 CM1 Frequency Selected instruction resets it.
0 ¢ CL/2%6 The logical sum of the outputs from the test request flags
0 1 POy releases HALT mode. The mode is released when one or
1 0 CL/32 both flags are set. Both flags and SMg3 are reset when the
1 1 CL/a RESET signal is input. After reset, signal input to the

Timer/Event Counter

The timer/event 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 O0H. Figure 11 shows the inputs and outputs of
the counter.

Figure 11. Timer/Event Counter

S Interna! Bus f
*“TCNTAM I q
cpP—»] ‘L";:‘ —» 8-Bit Count Reg F———= T
{To Tast
CLR Contral
Clrouit)
*Timer
Reset
*Instructlon Execution
83-002601A
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INTO pin is inhibited as the initial condition.
Figure 12 is a block diagram of the test control circuit.
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Figure 12. Test Control Circuit Block Diagram
y Internal Bus q
[«—— OPL (Note 1) @— SKI{Note 1)
s Control
I
ansyn Q
NTT Edge Gate RaF
Timer (Note 1) HALT
Nonsyne NTo @ _D_’ Release
|N'roo—_| ) Edge Gate RQF
Note (1) Instruction execution
830026028
Standby Modes Table 4. STOP and HALT Modes
The uPD7556/56A/66/66A has two standby modes to Mode CL & POy CPU Timer Released by
reduce power consumption while the program isinthe STOP x  x o x A RESET input
wait state. The STOP and HALT instructions set these INTT ROF,
modes INTO RQF
: (sPD7556/56A only)
When the program enters a standby mode, program  HalT o  x o x o INTT RQF
execution stops and the contents of all registers and INTO RQF
data memory immediately before the program entered RESET input
standby mode are retained. The timer can operate even ...

in HALT mode.

The RESET signal or STANDBY release signal(!) releases
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 cannct 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 tlags, 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. Oscillation stops during STOP mode.
The power consumed by the oscillator is the difference
between the two modes. In STOP mode, data memory
can be retained with a lower supply voltage.

Note: (1) Standby release signal for uPD7556/56A anly.
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(1) o: operates. x: stops.
A: operates depending on clock source. uPD7556/56A; 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 13 shows a circuit example of the power-on reset
circuit using a resistor and a capacitor. This is the
simplest reset control circuit. Figure 14 shows the circuit
with a puil-down resistor internally connected to RESET
as a mask option.

uPD7556/56A/66/66A Applications

Figures 15-18 show examples of application circuits for
the uPD7556/56A/66/66A.

Table 5 compares the features of the low-end products of
the 7500 series devices.
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Figure 13. Power-on Reset Circuit Figure 14. Power-on Reset Circuit with Pull-down
Resistor
Voo uPD75581686
VYop uPD7558166
u
+
RESET -
RESET
B3-002603A GND
830026044

Table 5. Product Comparison

Item nPD7554/54A pPD7564/64A pPD7556/56A pPD7566/66A
Instruction RC 4 pusi 4 psf
cycle/system 500 kHz 500 kHz
clock (5 V) External  2.86 ps/ 2.86 ps/

700 kHz 700 kHz

Ceramic 3 ns/ 3 us/
660 kHz 660 kHz

Instruction set 47 47 45 45
ROM 1024 x 8 1024 x 8 1024 x 8 1024 x 8
RAM 64x4 64x4 €4 x4 B4 x4
I/O port total 16 {max) 15 20 (max) 19
Port 0 P0y-PO3 * POp-PO3 POg-PO4 POgy-PO,
Port 1 P1pP1, P04-PO3
Port 8 P8y-P82 P8g-P82 P8¢-P82 P8y-P8

P8y/CL2 P83/CL2
Port o P9g-P9, P9y-P94
Port 10 P10g-P103 P10¢-P103 P10g-P103 P10g-P103
Port 11 P11gP113 P11g-P113 P11g-P114 P11g-P113
Timer/Event B-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
3-150
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Figure 15. Refrigerator or Air Conditioner Circuitry
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Figure 18.

Rice Cooker Circuitry

25A733

—K

DGM
RES P8g P84 P82
Open Drain
CiNo Output
Comparator
Input W
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ANN— ‘w
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Figure 17. Washing Machine Circuitry
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Figure 18. Tape Deck Controller Circuitry
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N E C pPD7556/56A/66/66A

ELECTRICAL SPECIFICATIONS Capacitance
Ta =25°C, Vpp = Vgg = 0V, f = 1 MHz;
Absolute Maximum Ratings Unmsasured pins returned to Vgg
T = 25°C Parameter Symbot Min Typ Max Unit Conditions
Operating temperature, TopT -10to +70°C Input capacitance G 15  pF  POgPOy;
P1g-Pi3;
Storage temperature, Tstg —65 to +150°C CING-CINg;
-0. oV
Power supply voltage, Vpp 0.3t0 +7.0 Output capacitance Co 35 pF Portd
Input voltage, V| -
Except ports 10, 11 -0.3t0 Vpp +0.3V O capacitance Cwo 35 PP Ports 8-
Ports 10, 11 {Note 1} -0.3t0 Vpp +03V
(Note 2) -031t0 +13V
puPD7556A/66A (Note 2) -03to +11V
Qutput veltage, Vg
Except ports 8, 10, 11 -D.3toVpp +03V
Ports 8, 10, 11 (Note 1) -0.3to Vpp +03V
{Note 2) -0.3t0 +13V
#PD7556A/66A (Note 2) 03Vto +11V
Qutput current, high Igy
One port -5 mA
All output ports, total -15 mA
Qutput current, law lg
POy, POo 5 mA
Ports 10, 11 15 mA
Ports 8, 9 30 mA
All ports, total 100 mA
Power dissipation, Pp (T4 = +70°C)
Shrink DIP 480 mW
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 AC Charactesristics.
Notes:
(1) CMOS /O or N-channel open drain + internal pull-up resistor.
{2} N-channel open drain |/O.
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DC Characteristics 1; Vpp = 2.5 to 3.3 V; uPD7556/56A
Ts = -10to +70°C; GND = 0V

Parameter Symbol Min Typ Max Unit Conditlons
Input high voltage except GL1 ViH1 0.8 Vgp Voo Vv
Input high voltage CL1 ViH2 Vpp - 0.3 Vop v
input high voltage ports 10, 11 Vina 0.8 Vpp 12 (Note 1); v
9 ( Note 2)
input high voltage RESET VIHDR 0.9 Vpppr Voopr + 02 V  Data retention mode
input low voltage except CL1 ViL1 0 0.2 Vpp Vv
Input low voltage CL1 ViLz 0 03 v
Input leakage current except CL.1 L -3 3 pA OV sV, = Vpp
Input leakage current CL1 Lz -10 10 pA OV =V = Vpp
Input leakage current ports 10, 11 Iy iz 10 (Note 1} A V)= 12V
10 (Note 2) pA V=8V
Qutput voltage high ports 8-11 Von Vpp - 10 v loy = —80 pA
Qutput voltage low ports 10, 11 VaL 0.5 A loL = 350 wA
Qutput voltage low ports 8-9 Voo 05 V gL = 500 gA
Qutput leakage current 1Lo1 -3 3 sA 0V =Vgs=sVpp
Output leakage current ports 8-11 Loz 10 pA Vg = 12V xPD7556;
(Notes 1, 2) Vo = 9V xPD7556A
Supply voltage, data retention mode VDpDR 20 6.0 v
Supply current, hormal operation; lop1 85 180 pA  Vpp =3V x03V;R = 1650k} 2%
R oscillation (Note 3) 40 150 WA Vpp = 25V; R = 150 kil 22%
Supply current, HALT mode; ippz 25 80 pA  Vpp =3V *03V;R = 150 ki 2%
R oscillation (Note 3) 18 60 WA Vpp = 25V; R = 150 KO *2%
Supply current, STOP mode {Note 3) lopa 0.1 5 pA
Supply current, data retention mode (Note 3)  Ipppr 0.1 5 gA  Vpppr =20V
Pull-upfdown resistance, ports 0-1, RESET RP1 235 47 705 k0
Pull-up resistance, ports 10, 11 RP2 7.5 15 225 k

Notes:

{1) N-<channel, open drain I/O ports, pPD7556.

(2) N-channel, open drain /O ports, uPDT556A.

(3) Current in built-in pull-up/down resistors excluded.
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N E C pPD7556/56A/66/66A

DC Characteristics 2; Vpp = 2.7 to 6.0 V; uPD7556/56A/66/66A
Ta = —-10to +70°C; GND = OV

Parameter Symbol Min- Typ Max Unit Conditions
Input high voltage except CL1 Vini 0.7 Vppo Vbp A
Input high voltage CL.1 (Note 2) Vine Vpp - 0.5 Voo v
Input high voltage ports 0, 11 ViHa 0.7 Vpp 12 (Note 1); Vv
9 {Note 2)
Input high voltage RESET ViHDR 0.9 VpppR Vpppr + 0.2 \) Data retention mode
input low voltage except CL1 (Note 3) ViL1 0 0.3 Vpp v
Input low valtage CL1 ViLz 0 05 v
Input leakage current except GL1 (Note 3) It -3 3 pA 0V =V =Vpp
Input leakage current GL1 o -10 10 A OV =V =Vpp
Input leakage current ports 10, 11 (Note 4) L 10 pA  Vp = 9V uPD7556A/66A; or 12 V
Qutput voltage high P04, P03, ports 8-11 VoH Vpp-20 Vv Vpp = 451060 V;lpy = -1 mA
Vou Vpp-1.0 v Vpp = 27 Vi lgy = ~100 pA
Qutput voltage low ports 10, 11 VoL 0.4 v Vpp = 4510 60 V; Ig. = 1.6 mA
20 V  Vpp = 45t06.0V;lg. = 10mMA
0.5 V  Vpp =27V lpL = 400 pA
Output voltage low ports 8-9 VoL 20 Vv Vpp = 4510 60V;lg, = 15 mA
0.5 v Vpp = 27 V; lgL = 600 pA
Output leakage current . _ ... ___ho -3 3 pA OV S Vo s Vpoee
Olitput leakage current, port 8-11 (Note 4) oz 10 @ Vo =12V pPD?S@S@
I o Vo = 9V sPD7556A/6
Supply voltage, data retention mode VDDDR 2.0 6.0 v -
Supply current, normal operation; lpp1 650 T 220% pA  Vpp =5V =05V, focc = 700 kHz
ceramic oscillation (Notes 3, 5) 120 360 WA Vpp = 3V £10%; fog = 300 kHz
Supply current, normal operation; Ibot 270 \ 900 ) %A  VYpp =5V =05V;R =66 ki 2%
R oscillation {Note 3} B 80 %40 WA Vpp = 3V =10%; R = 100 k2 £2%
Supply current, HALT mode; ceramic Ibp2 450 1500 pA  Vpp =5V *05V; fgg = 700 kHz
oscillatien (Note 3, 5) 65 200 WA Vpp = 3.0V £10%; foc = 300 kHz
Supply current, HALT mode; Ibp2 120 400 pA  Vpp =5V *05V;R = 56 ki x2%
R oscillation (Note 3) 35 10 WA Vpp = 3V £10%; R = 100 k £2%
Supply current, STOP mode (Note 3) Inpa 0.1 10 pA  Vpp =5V =05V
0.1 5 pA  Vpp =3V +10%
Supply current, data retention mode (Note 3)  IpppR 0.1 5 #A  Vpppg = 20V
Pull-up/down resistance, port 0, RESET RP1 235 47 70.5 ko
Pull-up tesistance, ports 8-11 RP2 75 15 22.5 kQ

Notes:

(1) wPD7556/66.

(2) pPD7556A/66A.

(3) Currentin builtin pull-up/down resistors excluded.
{4) N-channel, open-drain I/O ports.

(5) nPD7566/66A.
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pPD7556/56A/66/66A

NEC

DC Characteristics 3; Vpp = 2.0 to 3.3 V; uPD7556A only
T = -10t0 +70°C; GND = OV

Parameter Symbol Min Typ Max Unit  Coenditions

Input high voltage except CL1 VIH1 0.8 Vpp Voo v

Input high voltage CL1 ViH2 Vpp - 0.2 Voo v

Input high voltage ports 10, 11 ViHa 0.85 Vpp 9 v

Input high voltage RESET ViHDR 0.9 Vpppr Vpopr + 0.2 v Data retention mode

Input low voltage except CL 1 ViL1 0 0.15Vpp v

Input low valtage CL 1 ViLe o 0.2 v

Input leakage current except CL1 I -3 3 BA 0V sV, sVpp

Input leakage current GL1 I -10 10 A OV =V <Vpyy

Input leakage current ports 10, 11 {Note 1) L 10 BA Vi=9V

Qutput voltage high P04, P02, ports 8-11 Von Vpp - 1.0 v loy = -70 pA

Output voltage low PQ4, POs, ports 10, 11 VoL ' 05 v Ports 10, 11: Ig. = 300 pA
Output veltage low ports 8, 9 VoL 05 v lop = 400 pA

Qutput leakage current (Note 2} ILo1 -3 3 BA 0V < Vg s Vpp

Output leakage current ports 8-11 (Note 1} | g2 10 sA Vo=8V

Supply voltage, data retention mede VpopoRr 20 6.0 v

Supply current, normal operation; lop1 38 130 A Vpp = 3.0 £10%; R = 240 kil £2%
R oscillation (Note 2) 20 70 LA Voo = 2.0V; R = 240 kR 2%
Supply current, HALT mode; lpp2 17 60 A Vpp = 3V 210%; R = 240 kil £2%
R osciilation (Note 2) a 25 tA Voo = 2ViR - 240 kB 2%
Supply current, STOP mode {Note 2) Yo% 0.1 5 pA

Supply current, data retention {DDDR 0.1 5 pA Vpoopr = 20V

mode (Note 2)

Pull-up/down resistance, port 0, RESET RP1 235 47 70.5 kQ

Pull-up resistance, ports 8-11 RP2 75 15 225 kQ

Notes:

(1} N-channel, open-drain I/O ports.
(2} Currentin built-in pull-up/down resistors excluded.
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NEC

uPD7556/56A/66/66A
Comparator
Ta = -1010 +70°C; Vpp = 3.0t0 60V, GND = 0V
#PD7556/56A psPD7T566/66A
Parameter Symbol Min Typ Max Min Typ Max Unit Conditions
Input voltage range Voin'VREF 0 Vop 0 Vbp v All comparators
Response fime Tcomp 2 4 2 4 MC(Note 1)  All comparators
Input voltage resolution AVon 100 100 mV All comparators
10 50 10 50 mv All comparators;
Vpp = 5V*05V
input leakage current IeNvIREF -3 3 -3 3 BA All comparators
VRer bias resistance (R1, R2) BIAS 100 100 kQ (R1 = R2) typically
Comparator circuit curtent (Note 2 lppocmp 50 50 pA Comparator:
Vpp =5V£05V
Notes:
(1) Machine cycle.
(2) Excluding curient through bias resistor
AC Characteristics 1; Vpp = 2.5 to 3.3 V; uPD7556/56A
Tp = -10t0 +70°C; GND = 0V
Parameter Symbol Min Typ Max Unit Conditions
System clock oscillation frequency, GL1, CL2 fco 140 180 220 kHz A = 150 k@ 2%
140 175 210 - kHz Vpp = 25V; R = 150 kil 2%
External clock frequency, CL1 e 10 250  kHz 50% duty
System clock rise time, CL.1 icr 200 ns
System clock fall time, CL1 tcrF 200 ns
System ciock pulse width, high icH 2 50 [t
System clock pulse width, low toL 2 850 ]
External clock frequency (P8g) fpoo 0 250 kHz 50% duty
PO rise time tcRPoO 200 ns
PQg fall time tcrro 200 ns
POp pulse width, high tpoon 2 13
PO pulse width, low tpooL 2 us
INTO high time ton 30 BS
INTO low time tioL 30 ps
RESET high time trsH 30 us
RESET low time trsL 30 us
RESET setup time tsks 0 ps
RESET hold time trs 0 us
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pPD7556/56A/66/66A N E C

AC Characteristics 2; Vpp = 2.7 10 6.0 V; uPD7556/56A/66/66A
Ta = -10to +70°C; GND = 0V

Parameter Symbol Min Typ  Max Unis Conditions
System clock oscillation fraquency (Note 1) fcc 400 500’( 66- kHz Vpp = 45t0 6.0 V;R = 56 ki =2%
200 250 <. 300Y KkHz  Vpp = 3V £10%; R = 100 k 2%
External clock frequency, CL1 fc 10 710 kHz Vpp = 4510 6.0V, 50% duty
10 350 kHz Vpp = 27V, 50% duty
System clock oscillation frequency (Note 2) fce 290 700 710 kHz Vpp = 45to 6.0V
290 500 510 kHz Vpp = 40t0 B0V
290 400 410 kHz Vpp = 35t06.0V

290 300 310 kHz  Vpp = 271060V

Oscillator setup (Note 2) tos 20 ms O3S stabilization time after minimum of
operating voltage reached

System clock rise time, CL1 tcr 200 ns

System clock fall time, CLA1 icr 200 ns

System clock pulse width cH 07 50 us

System clock pulse width, CL 1 oL 1.45 50 us Vpp = 27V

External clock frequency (POp) 00 o 710 kHz Vop = 4.510 6.0 V; 50% duty
o 350 kHz Vpp = 27 V; 50% duty

POy rise time ) tcrPo 200 ns

POy fall time torro 200 ns

PDp pulse width, high trooH 0.7 us Vpp = 45t0 6.0V

POp pulse width, low tpooL 1.45 us Vpp =27V

INTO high time tioH 10 us

INTO low time toL 10 ps

RESET high time tasK 10 s

RESET low time fasL 10 us

RESET setup time isps ps

RESET hold time tHRS ps

Notes:

(1) nPD7556/56A.

{2) nPD7566/66A.
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AC Characteristics 3; Vpp = 2.0 to 3.3 V; yPD7556A only
Tp = -10t0 +70°C; GND = 0V

Parameter Symbol Min Typ Max Unit Conditions
System clock oscillation frequency fce 65 120 145 kHz R = 240 kD 2%
System clock oscillation frequency, CL1, CL2 fee 65 100 130 kHz Vpp = 20V; R = 240 ki) £2%
External clock frequency, CL1 fc 10 150 kHz 50% duty
System clock rise time, CL1 tor 200 ns

System clock fall time, CL1 tcr 200 ns

System clack pulse width, high tcH 3.3 50 ps

System clack pulse width, low toL 33 50 us

External clock frequency (P0g) fr00 0 150 kHz 50% duty

POg rise time tcRpPo 200 ns

PQg fall time tcepo 200 ns

FOg pulse width, high tpooH 3.3 us

POy pulse width, low tpooL 3.3 us

INTO high time tioH 50 ps

INTO low time tiow 50 [

RESET high time tasH 50 us

RESET low time tRsL 50 ps

RESET setup time tsps 0 Ks

RESET hold time tHRS 0 LS
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NEC

Timing Waveforms
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Data Retention Mode, xPD7556/56A
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