NEC

NEC Electronics Inc.

HPD75P56/P66
4-Bit, Single-Chip,
One-Time Programmable (OTP)

CMOS Microcomputers With Comparator

Description

The uPD75P56 and uPD75P66 are 1024 x 8-bit, on-chip,
one-time programmable (OTP) ROM versions of the
mask ROMs, xPD7556 and pPD7566. They have the same
functions as, and are pin-compatible with, their mask
ROMs. Because of their programming capabilities, the
uPD75P56/P66 are suitable for evaluation and small lot
production for system development. Their unique fea-
tures will be described in this data sheet. For information
about the base part uPD7556/66, please refer to its data
sheet.

Features

O 45 instructions {subset of uPD7500 set B)

O Instruction cycle:
— External clock (uPD75P56): 2.86 us/700 kHz, 5 V
— RC oscillator (1PD75P56); 4 4s/500 kHz, 5 V
— Ceramic resonator (uPD75P66):
2.86 1s/700 kHz, 5 V

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

8-bit timer/event counter

4-channel comparator

I/O lines: 20-uPD75P56; 19-uPD75P66

One-time programmable
— No mask option available

Data memory retention at low supply voltage
Standby (STOP/HALT) functions

CMOS technology

Low-power consumption

Single power supply
— 4.5 to 6.0 V, narmal operation
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Ordering Information
Part Number
pPD75P56CS-001
pPD75P56CS-012
pPD75P66CS-001
pPD75P56G-511
pPD75P56G-512
pPD75PE6G511

Package Type
24-pin plastic shrink DIP (OTP)

24-pin plastic SOP (OTP)

Pin Configuration

24-Pin Plastic Shrink DIP or SOP (OTP)

pog/INTovppT]1 N/ 24T vss
PoyVRer [} 2 23] Poy
CiNg []3 2217 P9g
CINy{ ] 4 211 P113/07
CIN2]5 201 P112/Dg
CINa}6 191 P111/D5
P8g/MDO7 181 P11g/M4
Pa{/MD1[]8 17[0P10a /D3
P82/MD2[]9 160 P10 /02
* cL2MDa (P83 /MD3) ] 10 151 P104 /D1
cLif]n 14l P10g Do
vpp 12 133 RESET
* P87 can be selected when using external clock on uPD75P56 onfy.
CL2 can be sefected when using RC oscillator,
ASHR-B49A
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Pin Identification

Symbol Function

PO/INTO/ Vpp 2-bit input port Oftestable input pin/
programming voltage supply pin for
program memory write/verify

VREF Comparatar reference voltage input pin

CINg 4-channel comparator inputs

CIN,

CINp

CINg

P8y-P82/MD-MD2 4-bit output port 8/OTP operation mode/

CL2/MD3 connection for RC oscillator or ceramic

(P83MD3) resonator (No P83 on uPD75P66) (Note 1)

GL1 Connection for ceramic resonator or RC
oscillator

Voo Power supply. 4.5 to 6.0 V (normal);
6.0 vV (OTF)

RESET Reset input pin

P104-P103/ 4-bit I/O port 10/Do-D3 during

Dg-D3 programming write/verify

PH1g-P114/ 4-bit I/O port 11/ D4-Dy during

D4-Dy programming write/verify

P9y-P94 2-bit output port 9

Vss Ground

Notes:

{1) MDO-MD3 are used as mode selection pins during programming.

PIN FUNCTIONS

POg/INTO/Vpp, VREF
(Port 0/Count clock input/Programming/
Comparator reference voltage input)

Two-bit input port 0/count clock input/programming/
comparator reference voltage input. INTO is an edge-
sensitive testable input pin that detects a signal at the
rising edge. Vpp is the programming supply pin for
programming memory writefverify. Vrer is the compar-
ator reference voltage input pin. f POG/INTO/NReF is
unused; connect it to ground. The port is in the input
state at reset.
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CINg-CIN3 (Comparator inputs)

Four-channel comparator inputs. Analog voltage input is
compared with the reference voltage (VReg). The com-
parison requires up to three machine cycles. To obtain
the comparison result after changing the voltage applied
to the VRef pin by portoutput (OPL), and connecting the
A/D converter via the resistor ladder, execute the input
instruction (IP1 or IPL, L = 1) after waiting three
machine cycles following the execution of OPL.

P8,-P8,/MD0-MD2, Pg/MD3 or CL2/MD3
(Port 8/Clock input 2/Mode selection for OTP)

Four-bit output port 8. This port can sink 15 mA and
interface 12 V. P83 is a output port on the uPD75P56. On
the uPD75P56, CL2 is one of the pins to which a resistor
for RC oscillation is connected. Onthe uPD75P66 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.
MDO0-MD3 are used for OTP program memory write and
read mode selection. There is no P83 on uPD75P66.

CL1 (Clock input 1)

On the pPD75P56, CL1 is one of the two pins to which a
resistor for RC oscillation is connected. On the

- wPD75P66, CL1 is one of the twa pins to which a ceramic

is connected,

Vpp (Power supply)

Positive power supply. 4.5 to 6.0 V for normal operation.
6.0 V for program memory writefverify.

RESET (Reset)

System reset input pin (active high). This pin is not
internally connected to a pull-down resistor.

P10q-P104/Dg-D5 (Port 10/Data 1/0)

Four-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. Dg-D3 are four-bit 1/0 pins
for program memory write/verify.
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P11¢-P113/D4-D; (Port 11/Data 1/0) P9o-P9; (Port 9)

Four-bit IfO port. This port can sink 10 mA and interface ~ Two-bit output port. This port sinks 15 mA and can
12 V. If any of these pins are unused, connect them to interface to 12 V. If either of these pins is unused, leave
ground or VDD in the input state. or leave open in the it apen. The port igsinthe hlgh lmpedance state at reset.
output state. The port is in the high impedance or

high-level output state at reset. D4-D7 are four-bit |/O pins Vss (Ground)
for program memory write/verify. Ground.

Block Diagram

INTC/POg
Y
cp Timer/Event INTT
oL Clock Control - Counter Test Control
! to——— PO g/INTO
8 O K] e
! Buffer [<—C,0— PO ¢{/VREF
Program c Al4)
Counter (10) ALU Port 1
(4 C__— Buffer/
Comparator 4
General Registers
Port 8
Latch 3
H@ | L —
Program Buffer
Memory S Instuetion Stack Polnter (6) e
1024 x 8 Blts — ¥ Laich 2 > P9y-Pe,
U Buffer
CcL a Port 10
Data Memory
T T b K K2 By
System Clock Stand By Port 11
Generator Control <:> éﬁtﬂc:
r
cl1 cLe2 Vpp GND Reset

For yPD75P56/P66 (OTP) asVL6055B
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FUNCTIONAL DESCRIPTION

I/O Ports

Figure 1 shows the internal circuits at the I/O ports.

Figure 1. Interface at I/O Ports

Data

Output Disable

Type B-B (Pgp, INTO, Vpp)

input o-——1

— >

High
r— Voltage
Detector

!

— Switching
Cirguit

Vpp/VDD

— To PROM unit

When a voltage of 21 V is applied to this pin, VPP is supplied o the PROM
unit. When input of Vg to VDD is applied, VDD is supplied ta this pin.

Type O (Pog, Pay)

Mask option for
mask devices
Out
N-ch

Data

Output Disable

A

— <}

Voo

Type P (P10g-P103, P11g-P113)

VDD
}l ﬂ
Mask option for
mask devices
In/Out
;Dk—l N-ch

Type P-A (P8g-P82)

Data

D

QCutput Disable

VD
D El
mask devices

D HE
‘MDO-MD2 -—-—o< I—

Type Q-A (P8q, CL1", CL2")

Mask option for

IOt

[ RC
Oscillator

|————0 CL1

) __o——3—0 PB3/MD3 (CLZ/MD3)

Mask
option
T for mask

&eo

devices

MD3 =<

* For pPD75P56 only

Type R (RESET)

Input o

Mask option for
mask devices

@
|
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Figure 1. Interface at I/O Ports (coni)
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Type T (VREF) Type U (CINg-CINg) Type Y (CL1*, CL27)
VDD Voo . ———ocL1
Ceramic
Osciliator
O CL2MD3
Mask option
for mask
devices MO
Mask aption
for mask
T devices —oIn * for uPD75P66 only
é o _ o <ln
? VDD
Refarence
Rref VOIBQS
Mask option
<— O— -—  for mask
devices
+
Rref
4ONRSIB
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uPD75P56/P66 and pPD7556/66 Comparisons

Table 1 compares the features of OTP uPD75P56/P66
and their mask ROMs, pPD7556/66.

Table 1. Product Comparisons, uPD75P56/P66 and uPD7556/66

item pPD75P56 (OTP) pPD75P66 (OTP) pPD7556 pPD7566
Instruction RGC 4 us/500 kHz 4 us/500 kHz
g‘{:éi’?s’sgm External 2.86 #8700 kHz 2,86 /700 kHz
Ceramic 2.86 us/700 kHz 2.86 us/700 kHz

Instruction set 45 (set B) 45 (set B) 45 (set B) 45 (set B)
ROM 1024 x B 1024 x 8 1024 x 8 1024 x 8
RAM 64x4 64 x 4 64 x4 64 x4
170 port total 20 (max) 19 20 (max) 19
Port 0 PQg-PO4 POg-PO4 POg-PC4 POy-PD4
Port 1 CINg-CINa ClINg-CINg P1p-P13 P14-P13
Port 8 P8y-P8,/MDO-MD2 P8y-P8,/MDO-MD2 P8y-P8s P8g-P8,

P83/MD3 cL2MD3 P8a/CL2 P8y/CL2
Port 9 PSq-P94 P2o-P94 P9g-P94 P9q-P94
Port 10 P10g-P103/Dg-D3 P10¢-P103/Dp-D3 P10g-P103 P10g-P105
Port 11 P11¢-P113/D4-D7 P11g-P115/D4-D7 P11g-P113 P11g-Piig
Timer/Event 8-bit 8-bit 8-bit 8-bit
counter
Output and Ne on-chip resistor No on-chip resistor Mask options available Mask options available
/O pins
RESET No pull-down resistor No pull-down resistor Mask options available Mask aptions available
Comparator 4-channel 4-channel 4-channel 4-channel
Process CMOS CMOS CMOS CMOS
Package 24-pin plastic SOP (OTP)  20-pin plastic SOP (OTP)  24-pin plastic SOP 24-pin plastic SOP

24-pin shrink DIP (OTP) 20-pin shrink DIP (OTP) 24-pin shrink DIP 24-pin shrink DIP
3-168
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pPD75P56 Application

Figure 2 gives an application example of a refrigerator or
air conditioner circuitry.

Figure 2 Refrigerator or Air Conditioner Circuitry

.LED x4

Loabe [k

9

AANA
v
AAA
VVY

RES P8g P8; PBz PS P& | i
1 “AAA CiNo P13 —AAA 25CHs
CMOS
£ §f (K|[mng o campuaer oo
5 Ny Input = Heater
4 CIN3 C)
- LATEATEATES Y
= 2|s b4
Thermistor\ € J\ & >
= VREF #PDTSPS6 )
P10 254733
P10y INTG Ower-Current
cMos With PulkU Comp
Output P Detection
[_~‘VA‘ AAN—] PY2 Resistor Mot
v AAAY P03 Pig L o o—
with
= cu Pull-Down | Pth L o ot
Resistor
—ID cLz ptigf——0 0——+4
A Switch Input

Note: In case of air conditioner, heater is changed to fan motar.
83-0026058
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OTP PROM (Program Memory Write and Verify) Program Memory Write Procedure. The program mem-

The pPD75P56/P66 is a one-time programmable (OTP) :;::g;t;e. procedure follows (Data can be written at high
PROM version of the pPD7556/66. The OTP is pro- o
grammed by the pins and their functions listed in table 2. (1) Connect unused pins to Vgg through a pull-down
During OTP programming, addresses are updated by resistor. RESET is pulled up to Vpp through a
inputting clocks, instead of addresses, from the CL1 pin. resistor. Set CL1 low.

(2) Supply 5V to Vpp and Vpp.

(3) Select the program memory address clear mode

Table2. OTP Access

Pin Function (HLHL).

Ver OTP programming voltage pin (normally Vo) (4) Change the voltage on Vpp to 6V, and on Vpp to
CL1 Address update clock input during programming 21V,

MDO-MD3 Mode selection during OTP programming (5) Select the program inhibit mode (HXHH).

DgD7 8-bit data /O pins during OTP programming (6) Write data in the 1 ms write mode (LHHH).

Voo Supply voltage pin: 4.5 to 6.0 V during normal (7) Select the program inhibit mode (HXHH).

operation; § V during OTP programming

(8) Selectthe verify mode (LLHH). After data is written,

Notes: proceed to step 9; if data is not written, repeat

The sPD75P56/P66 has no erasure window. The program memory

data cannot be erased with ultraviolet light. steps 6-8.
(9) Perform one additional write.
OTP Operation Mode (10) Select the program inhibit mode (HXHH).
The wPD75P56/P66 operates in the program memory  (11) Increment the program memory address by one, by
write/verify mode when +6V is applied to Vpp and inputting four pulses to CL1.

+21V to Vpp. Mode pins MD0-MD3 select the operation

12) Repeat steps 6-11 until the end address occurs.
modes shown in table 3. (12) Rep p

(13) Select the program memory address clear mode

Table 3. OTP Operation Mode Selection (Note 1) (HLHL).

Vpp = +21V,Vpp = +6V (14) Change the voltage on Vpp and Vpp to 5 V.
MDo MD1 MD2 MD3 Operating Mode (15) Turn off power.

H L H L Program memory address clear (N6 2} g yiming for steps 2-11 Is shown in figure 3.

L H H H  Program memory write (Note 3)

L L H H  Program memory verify (Note 4)

H X H H  Program inhibit (Note &)

Notes:

(1} X=LorH.

(2) While HLHL is applied, the program counter is cleared.
(3) While LHHH is applied, data applied to Do-D7 is written 1o the
OTF.

{4) While LLHH is applied, the OTP contents at the address which the

program counter indicates output to Dg-D7.

{5) While HXHH is applied, the OTP is nonaccessible, and Dg-D7 are set
to high impedance.
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Figure 3.

Timing Diagram for OTP Program Memory Write

vpp /
VDD

X Repetitions
Write %

Verify
VPp = — —

Additional Write—»}(——Address Increment————-—»‘

77

I e

VDD +1 = = — -
VDD
VoD
CL1
[
Dg-D7 Input Data — Input Data >

MD1 / \ /

roa

[

MD2 /

e

£l

MD3 /

e

4SNR-TO1B

Program Memory Read Procedure. The program mem-
ory read procedure foliows:

(1)
@)
(3)
(4)
(8)

Connect unused pins to Vgg through a pull-down
resistor. RESET is pulled up to Vpp through a
resistor. Set CL1 low.

Supply 5V ta Vpp and Vpp.

Select the program memory address clear mode
(HLHL).

Change the voltage on Vpp to 6 V, and on Vpp to
21 V.

Select the program inhibit mode (HXHH).

Downloaded from Elcodis.com electronic components distributor

()

{7)

@)

&)
(10)

Select the verify mode (LLHH). Data is read from
000H. Each time four clock pulses are input to the
X1 pin, data from one address is output.

Pulse input to the CL 1. Program memory address is
updated at the rising edge of the third pulse.
Address after updated one (+1) is updated every
four pulses. Repeat update to last address.

Select the program memory address clear mode
(HLHL).

Change the voltage on Vpp and Vpp to 5 V.
Turn off power.

The timing for steps 2-9 is shown in figure 4.
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Figure 4. Timing Diagram for Program Memory Read
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ELECTRICAL SPECIFICATIONS Capacitance
Ta =25°C,Vpp = Vgg = 0V;f = 1 MHz

Absolute Maximum Ratings Unmeasured pins returned to Vgg
Ta = 25°C Parameter Symbol Min Typ Max Unit Conditions
Operating temperature, TopT -10to +70°C Input capacitance G, 50 pF POgPOy;
Storage temperature, Tgrg —65 to +150°C Pl1gP15
Power supply voltage, Vpp -03t0 +70V 15 CINgCIN3
Input voltage, V, Cutput capacitance Cg 35 pF Ports8, 8

Except ports 10, 11 -0.3t0Vpp +0.3V I/O capacitance Cvo 35 pF Ports 10, 11

Ports 10, 11 (Note 1) -0.3t0 Vpp +0.3V

(Note 2) -D.3t0 +13V

Output voltage, Vo

Except perts 10, 11 -03toVpp +03V

Ports 10, 11 (Note 1) -03to Vpp +03V

(Note 2) -03tc +13V

Output current, high loy

One port -5 mA

All output ports, total -16 mA
Output current, low Ig

Ports 8, 9 30 mA

Other ports 1B mA

All ports, total 100 mA
Power dissipation, Pp (Ta = +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 Characteristics.

Notes:

(1) CMOS |/O or N-channel open drain + internal pull-up resistor.
(2 N-channel open drain I/Q.
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DC Characteristics, Normal Operation; Vpp = 4.5t0 6.0V; Vgg = 0V
Ty = —10to +70°C

Parameter Symbol Min Typ Max Unit Conditions
Input high voltage except CL1 ViH1 0.7 Vpp Voo v
Input high voltage CL1 ViHz Vpp - 05 Voo v
Input high voltage ports 10, 11 (Note 1) ViH3 0.7 Vpp 12 Vv
Input low- and high-level voltage RESET Vior 99 Vpbpor Voppr + 0.2 V. Data retention mode
Input low voltage except Cl.1 ViLe 0 0.3 Vpp \Y
Input low voltage CL1 ViLz 0 0.5 v
Input leakage current except CL1 i -3 3 pA OV <V, < Vpp
Input leakage current CL1 L -10 10 pA OV < V|, <Vpp
Input leakage current ports 10, 11 (Note 1) I3 10 pA V=12V
| Output voltage high POy, POo, ports 811 Vo Vpp - 20 V  lon=-1mA
1 Qutput voltage low ports 10, 11 VoL 0.4 V lpL=16mA
2.0 V g = 10mA
Output voltage low ports B, 9 VoL 20 V lgL=15mA
Output leakage current Lo -3 3 pA 0V =Vg < Vpp
Output leakage current, port 8-11 (Note 1) | oo 10 pA Vo =12V
Supply voltage, data retention mode VbpoR 20 6.0 v
Supply current, normal operation Ipo+ 400 1400 phA  pPD75PS56: Vpp = 5V £10%; R = 562 2%
700 2300 pA  uPD75P66: Vpp = 5V £10%; fgc = 700 kHz
Supply current, HALT mode Ipp2 120 400 pA  uPD75PS8: Vpp = 5V *05V; R = 5601 =2%
450 1500 pA  pPD75P66: Vpp = 5V £10%; foc = 700 kHz
Supply current, STOP mode Ippa 0.1 10 pA Vpp =5V =10%
0.1 10 pA Vpp =5V =10%
Supply current, data retention mode IopoR 0.1 5 pA  Vpppr = 20V
Notes:

(1) N-channel, open-drain I/Q ports.
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DC Characteristics, Programming mode; Vpp = 6.0V £0.25 V; Vpp = 21 £0.5V;Vgg = 0V

Ta = 25°C; (Notes 1 and 2)

Parameter Symbol Min Max Unit Conditions

Input high voltage except CL1 ViH1 0.7 Vpp Vbo v

Input high valtage CL 1 ViH2 Vpp - 0.5 Voo v

Input low voltage except CL1 ViLt 0 0.3 Vpp v

input low voltage CL1 ViL2 0 0.5 v

Input leakage current I 10 pA Vin = ViLorViy
Qutput voltage high Vo Vpp—-2.0 v lon = -1 mA

Qutput voltage low VoL 0.4 v loL = 1.6 mA

Vop supply current Ibp mA

Vpp power current Ipp 30 mA MDO = V|, MD1 = V|4

Notes:

(1) Vpp, including an overshoot, should not exceed +22 V.

(2) Apply Vpp before Vpp, and cut off

after Vpp.

Figqure 5. Recommended Circuits
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Comparator

Ta = -10to +70°C; Vpp = 451060V, Vgg = OV

Parameter Symbol Min Typ Max Unit Conditions
Input voltage range Vo' VREE 0 Vbp v

Response time Tcomp 2 4 MC(Note 1)

Input voltage resclution AVeiN 10 50 mv

Input leakage current IcINTREF -3 3 A

VReg bias resistance Rrer 100 kil

Comparator circuit current (Note 2) ippcme 50 pA foc = 500 kHz
Notes:

(1) Machine cycle.

{2) Excluding current through bias resistor

AC Characteristics, Normal Operation; Vpp = 45t06.0V;Vgs =0 V

Ta = -10to +70°C

Parameter Symbol Min Typ Max Unit Conditions

System clock oscillation frequency fcc 400 500 600 kHz pPD75P56: R = 56 kil +2%
CL1, CL2 290 710 kHz pPD75P66: ceramic resonator
System clock input frequency, CL1 fc 10 710 kHz pPD75P56: 50% duty
Oscillation stabilization time tos 20 ms OS stabilization after minimum of operating
System clock rise time, CL1 tcr 0.2 ps voltage reached. (Note 1)
System clock fall time, GL1 tcr 0.2 us

System clock pulse width, CL1 tcH 07 50 ks

System clock pulse width, CL1 oL 0.7 50 us

Event input frequency (PO} tro v 710 kHz 50% duty

PQg rise time teor 0.2 us

PQq fall time tpoF 0.2 us

PQq pulse width, high tpon 07 iS

POp pulse width, low teoL 0.7 us

INTO high time ton 10 us

INTO low time oL 10 ps

RESET high time tRSH 10 s

RESET low time tasL 10 us

RESET setup time tsRrs us

RESET hold time RS o us

Notes:

(1) Hold the RESET signal at a high level until oscillation becomes
stable.
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AC Characteristics, Programming Mode; Vpp = 6.0 + 0.25 V; Vpp = 21 205V, Vgg = 0V

puPD75P56/P66

Tp = 25°C

Parameter Symbol Note 1 Min Typ Max Unit

Address setup time for MDO | (Note 2) tas tas 2 ps

MD1 setup time for MDO tais toes 2 s

Data setup for MDO | tos tps 2 ps

Address hold time for MDO T {Note 2) tAH tAH 2 ]

Data held time for MDOT toH toH 2 ps

MDO T to data output float delay time tor tor 0 200 ns

Vpp setup time for MD3 1 tvps tvps 2 ps

Vpp setup time for MD3 T tvps tycs 2 ps

Initial program pulse width tew tewy 085 1.0 1.08 ms

Additional program pulse width topw torw 0.95 21.0 ms
MDO setup time for MD1 T tmos tces 2 ps

MDO | to data output delay time tov tov 1 (Note 3) ps MDO = MD1t =V
MD1 held time for MDO 1 tMiH toEH ps tviH + tyip = 50 ps
MD1 recovery time for MDO | tM1R tor s

Program counter reset time tpch 10 ps

CL1 input low- and high-level widths t b 0.7 ps

CL1 input frequency fx 710 kHz

Initial mode set time 4 2 ps

MD3 setup time for MD1 T tpmas 2 ps

MD3 hold time for MD1 | tpan 2 us

MD3 setup time for MDO ¢ tvash 2 ps During program memory read
Address to data output delay time (Note 2) toap tace 2 ps

Address to data output hold time (Note 2) tyaD toH 0 300 ns

MD3 held time for MDO 1 tasHR 2 ps

MD3 | to data output float delay time torR 2 ps

Notes:

(1) Symbol of the corresponding pPD27C 256.

{3) "1"is added to the internal address signal at the rising edge of

the third CL 1 input. The signal is not input to the pin.

(3) During CMOS output.
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pPD75P56/P66

NEC

Timing Waveforms

AC Timing Measurement Points Test input Timing
tioL tigh —>
- 0.7 Vpp X
0.3VpD INTO \ Z
> \
49NR-695A e
Clock TIming RESET Timing
e : tRSL tRSH
teL I teH
\ RESET Z \
CL1 Input ‘
i i 49NR 6854
— ICR ~— ICF
1/fpo
tPoL f tPOH
POp Input \‘ p
— tPOR =— tPOF
49NR-6824
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E HPD75P56/P66

Timing Waveforms (cont)

Program Memory Write (OTP)

re typs
VPP S [

VPP
VoD

[<— tyDS

VoD +1 Ny —IF
VDD

VDD —7

tXH

Ccl1
Ifa Igd

=/ s

XL
~—, tDH [ tAS
e 11 tAH
e A,
MDOo

tOPW

fl {
4 7.
o \
-

PR Fe—tM1S
—] e — -“—tM1H
JE e
MD2 /
tM3s tM3H — ’4—
i ds re
A7 i
MD3
LONR-E%6B
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pPD75P56/P66 N E C

Timing Waveforms (cont)

Program Memory Read (OTFP)

[e— typs .

VPP >/
Vpp
VoD
t
e— tyDS .
Vop +1 =)
A{s]s]
Vpp —7
txH
cL1
r\/\/\/\/\/\/\fx/ \___
tDAD
tXL tHAD
I
r o
Do-D7 Output Data x Qutput Data X Outputr?ata }-
= L_—
DV toFR —|

le— 11 i I
MDO .

MD1

s
wd

IPCR .
MD2

tM3sSR

I
i
MD3 \
-

49NRAEE7B

L
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E

pPD75P56/P66

Timing Waveforms (cont)

Data Retention Timing uPD75P56

STOP Instruction
Execution

STOP Mode
[«——Data Retention Mode *—————-—»

[«———— Operation Mode —>
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v
po VIH1 \ VDDDR 4 X Vi1
RESET 1
ViL1 IHDR VL1
tSRs tHRS
* In the data retention made, set all inputs to a value smaller than VppDR.
49NR-6398
Data Retention Timing xPD75P66
STOP Instruction HALT
Execution Mode
STOP Mode < Operation Mode —»
[«————Data Retention Mode *——————]
Voo VDDDR
1SRS
4
RESET / \
K
tos
* In the data retention mode, set all inputs to a value smaller than VpDDR -
49NR-688B
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puPD75P56/P66

Operating Characleristics

loL vs VoL (Ports 8, 9) |oH Vs VOH
35 | {Ta =25°C) -6 Ta =250
Vpp =5V
30
/, -5 / Vpp =5V
_ 2 % -4 /
3 / E- e
a
s/ : d
2 2 -3 /
E 5 E
s |/ E .
5 -1
o 0
0 1 2 3 4 5 6 7 0 1 2 3 4q 5 ) 7
VoL V) VpD - VOH (V)
* The absalute maximum rating is 30 mA per pin. * The absolute maximum rating is -5 MA per pin.
loL vs VoL (Ports 10, 1) fecvs R
35 [Ta =25°0) 1000 i {Ta = 25° C)
VDD - 5 LY}
ko 500 ey
-
25
;i ; AN
: s 100
< Vpp =5V ey
£ 15 DD i
_5, 10 Js X
5 /]
a 10
0 1 2 3 4 5 6 7 10 50 100 500
VoL (V) Resistor R (k1)
* The absolute maximum rating is 15 mA per pin. * This curve shows a device characteristic example and
does nat guarantee the ratings.
4DNR-697B
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