1. PIN FUNCTIONS

1.1 Port Pins (1/2)

8-bit | At reset |Input/
1/0 output
Pin name 1/0 {Also used for Function circuit
type
(Note 1
POO 1 INT4 4-bit input port (PORTO). ®
Internal pull-up resistor can be
POl 1/0 3CK specified for P01-P03 in 3-bit units by ®-A
using software. x 1
PO2 1/0 S0/SBO ®B
P03 1/0 51/SB1 ®-c
P10 1 INTO With noise removal function
P11 INT1 4-bit input port (PORT1)
Internal pull-up resistor can be x 1 ®-c
P12 INT2 specified in 4-bit units by using
software.
P13 T10
P20 1/0 PTOO 4-bit input/output port (PORTZ).
Internal pull-up resistor can be
P21 —_ specified in 4-bit units by using
software. x I E-B
P22 PCL
P23 BUZ
P30(Note 2) 1/0 | LCDCL | MDO Programmable 4-bit input/output port
(PORT3).
P31{Note 2) SYNC MD1 The inputr or output mode can be
specified bitwise. x 1 E-B
P32(Note 2) MD2 Internal pull-up resistor can be
specified in 4-bit units by using
P33(Note 2) MD3 software.
P40-P43(Note 2)|1/0 —_ N-ch open drain 4-bit input/output port -] High
(PORT4) . impedance
Data input/outpur pins (low-order four M-A
bits) during program memory (PROM)
write and verify.
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1.1 Port Pins (2/2) Con’d

: Also used . 8-bit I?put(output
Pin name 1/0 Function At reset [circuit type
for 1/0
{Note 1)
P50-P53 1/0 —_— N-ch open drain 4-bit input/oucput o High
(Note 2) port (PORT5). impedance
Data input/output pins (low-order four M-A
bits) during program memory (PROM)
write and verify.
P60 1/0 KRO Programmable 4-bit input/output port
(PORT6) .
P61l KRl The input or output mode can be
specified bitwise. 1 @-a
P62 KR2 Internal pull-up resistor can be
specified in 4-bit units by using
P63 KR3 software.
o
P70 1/0 KR4 4-bit input/ourput port (PORT7).
Internal pull-up resistor can be
P71 KRS specified in 4-bit units by using
sofrware. 1 ®-a
P72 KR6
P73 RR7
P80 1/0 — 4-bit input/output port (PORTS).
Internal pull-up resistor can be
P8l specified in 4-bit units by using
software. x 1 E-B
P82
P83
BPO 0 §24
BP1 $25
BP2 S26
BP3 527 1-bit output port (BIT PORT).
The pin is also used for a segment x Note 3 G-C
BP4 0 528 output pin.
BPS S29
BP6 530
BP7 $31
Note 1: o Schmitt trigger input.
2: LED can be directly driven.
3: Each display output is selected by using the following

Vicx @s input source:
However, the level of each display output varies de-

pending on each display output and Vyn~y external cir-
cuit.
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1.2 Pins Other Than Port Pins (1/3)

Also used Input/output
Pin name 1/0 for Punction At reset| circuit type
(Note 1)
T10 1 |P13 External event pulse input pin to _ ®&-c
timer/event counter
PTO0 0 | P20 Timer/event counter output pin 1 E-B
PCL 1/0 1} P22 Clock output pin. 1 E-B
BUZ 1/0| P23 Fixed frequency output pin (for buzzer or I E-B
system clock trimming).
SCK 1/0| POl Serial clock input{output pin. 1 ®-a
I
SO/SBO 1/0 | Po2 | Serial data output pin. 1 ®-B
Serial bus input/output pin.
S1/SB1 1/0{ P03 Serial data input pin. I ®-c
| Serial bus input/output pin.
INT4 1 | POC Edge detection vectored interrupt input pin _ ®
(rising or falling edge detection).
INTO 1 | PlO Edge detection vectored interrupt input pin
(detected edge can be selected). _— ®-c
INT1 P11
i
i i i )
INT2 1 tPlZ  Edge detection testable input pin (rising ; o ®-c
1 ! edge detection). : i
‘ : i ;
KRO-KR3 1/0 ;P60-P63 ! Testable input/output pins (parallel falling: I % ®-A
i i | edge detection). ‘ i
1 i N .
I 1 ; ‘ :
KR4 -KR7 iIIO ' P70-P73 ' Testable input/output pins (parallel falling 1 | @A
i i f edge detection). ' ;
| | !
iSLZ-SZB -0 — ‘Segment signal output pins. (Note 3)' G-A
;SZL—SJI i G ' BPO-7 Segment signal output pins. (Note 3)° G-C
0 — Common signal output pins. G-B

iCOMO—COM3

' (Note 3)|

- 3 -
B LuY27?525 0071116k 870 MM




1.2 Pins Other Than

Port Pins (2/3) Con’d

Also used Input/output
Pin name 1/0 for Function At reser [circuit type
(Note 1)
VLCO -VLCZ -_— — LCD driviag power pins. —
BIAS 0 _— Output pin to cut external split resistor High
impedance
LCDCL(Note 2) 1/0 jP30 External extended driver driving clock output 1 E-B
pin.
SYNC(Note 2) 1/0 |P3l External extended driver synchronizing clock 1 E-B
output pin.
ANO-ANS 1 —_ Analog input pins to A/D converter. _ Y
AVREF 1 — A/D converter reference voltage input pin. —_— A
AVss — —_ A/D converter GND potential pin. -_
X1, X2 —_— _ Main system clock oscillating crystal/ -—_
ceramic connection pins. When external
clock is used, it is input to Xl and the
opposite phase in input to X2.
XT1l, XT2 —_— -_ Subsystem clock oscillating crystal —
connection pins.
When external clock is used, it is input
to XT1 and XT2 is not connected.
XT1 can be used as a 1-bit input (test) pin.
RESET 1 —_ System reset inpur pin (active low). —_ ®
MDO-MD3 1/0 |P30-P33 Mode selection pins during program memory 1 E-B
(PROM) write and verify.
VPP —_ —_— Program voltage apply pin during program i —_—
memory (PROM) write and verify.
Connect it to vDD during normal operation.
+12.5 V is applied during PROM write and
verify.
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1.2 Pins

Other Than Port Pins (3/3) Con’‘d

Also used Input/output
Pin name 1/0 4 ¢or Function At reset | circuit type
(Note 1)

VDD —_— —_— Positive power pin. —_—
vSS —_— _— GND potential pin. _
Note 1l: o Schmitt trigger input.

2: The pins are provided for future extension. They are

used only as P30 and P31 pins at present.
3:

Each display output is selected by using the following
Vicx @s input source: _

S12-S31: Vpcp, COMO-COM2: Vpeo, COM3: Vieg

However, the level of each display output varies de-

pending on each display output and Vy.yx external cir-
cuit.
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1.3 Pin Input/Output Circuits

The uPD75P328 pin input/output circuits are shown schemati-

cally.
TYPE A (TYPE E-B) ] TYPED (TYPE E-B, F-A) l
Voo
Voo

P-ch ouT
IN
o

[—I N-ch output N-ch
disable
Push-pull output that can be placed
CMOS specification input buffer. in the impedance ( both P-ch and

N-ch off).

TYPE B ( TYPE E-B

Voo
P.UR.
N Ru&-{)o__4 P.ch
enable
data IN/OUT
Type D O
output
disable
Schmitt trigger input having
hysteresis characteristics. Type A

P.U.R. . Pull-Up Resistor

TYPE B-C TYPE F-A

Voo
——

|

S PUR
P.UR. PUR. E
-——; >O——-{ P-ch
enable

P.ch P.UR. !
cnable data —m8 ——1

oulput
disable

INJOUT
Type G 0

’@

P.U.R . Pull-Up Resistor

P.UR. . Pull-Up Resistor
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TYPE F-B

TYPE G-C

Voo )
v,
P.UR. _EﬁLT
P.ch
P.UR. Poch ]
enable Do I A Vieo —J T L
output Voo
disable ﬁ_I_1
P)
Vi
P-ch
IN/OUT LU P-ch
data Do SEG T
O 0UT
output data/Bit Port data
disable :DO_' N-ch | I—iéN-ch
o%ztput Vice m
disable l i
(N) j N-ch
P.U.R. ! Pull-Up Resistor 7;7 T
TYPE G-A I TYPE M-A l
L.
Vieo —I;rh\_-—— IN/OUT
¢ s
L
Vi ]I ]] data
SEG r—l - ouT output
data L| disabie
_1_ N-¢ch
Viez J l
L]
T
N-ch
77; T Medium voltage
input buffer
(+10-V voltage)
TYPE G-B TYPE M-C
L Voo
Vio—ed YL
e P.UR.
; Tl
Ve J P.UR. [: l o
T "DC P.ch] Nch enabie
L e wiout
—0
f—0 OUT data
coM N-ch
data { I‘—' output
. Nch | Pch disable
Vics @ @
N-ch -[_
T

P.UR. T Pull-Up Ressstor
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TYPE Y l

—_—_l_ Yoo AVgerp 00—
P.ch T 1 » i
Nen | { ] 1 :
IS -
Sampl- k
e ing C AVss ' Reierence
ss voltage
Reference voltage
o (from serial i
ul - resistor string AVss

voltage tap)
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1.4 Cautions on Use of PO0/INT4 and RESET Pins

The PO0/INT4 and RESET pins have a function to set the test mode
for testing the internal operation of the uPD75P328 (used only

for 1IC test) in addition to the functions described in 1.1 and
1.2.

When a voltage exceeding Vpp is applied to either of the pins,
the test mode is set. Therefore, if noise exceeding Vpp is
applied, even when the uPD75P328 operates normally, the test mode
is entered and the normal operation is hindered.

For example, if wiring for the P00O/INT4 and RESET pins is long,
interconnection noise may be applied to the pins, causing the
problem to occur.

Wire so as to suppress interconnection noise as much as possible.

If noise cannot be suppressed, use external parts for noise
countermeasures, as shown below:

o Connect a diode with small V; o Connect a capacitor between
between the pin and Vpp the pin and Vpp

‘T‘ Voo T Voo

Voo

- . -11: VDD
Diode with \
POO/INT4, RESET —_——

POO/INT4, RESET
small VF
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2. DIFFERENCES BETWEEN uPD75P328 AND uPD75328

The uPD75P328 1is a product which contains one-time PROM (only
once programmable memory) in place of the program memory of the
uPD75328 which contains mask ROM. Table 2.1 lists the differ-
ences between uPD75P328 and uPD75328. To use one-time ROM for
debugging and preproduction of application systems and then use
mask ROM for mass production, check these differences.

Refer to the uPD75328 User’s Manual (Document No. IEM-5045) for
detailed information on the CPU function and internal hardware.

Table 2-1 Differences Between uPD75P328 and uPD75328

Item uPD75P328 uPD75328
(One-time PROM product) (Mask ROM product)
Program memory o One-time PROM o Mask ROM
o 8064 x 8 bits o 8064 x 8 bits
o 0000H - 1F7FH o O000H - 1F7FH
Port 4, 5 pull-up None Mask option
resistor
Split resistor to None Mask option
supply LCD driving
power
Subsystem clock
oscillating feed On-chipped Mask option
back resistor
Pin Pins 50-53 P30/LCDCL/MDO-P33/MD3 [ P30/LCDCL-P33
connection | Pin 69 Vep i NC
Electrical PROM and mask ROM products differ in consumption
characteristics current, operating temperature range, etc. For

details, refer to the Electrical Characteristics
on their Data Sheets.

Operation supply 5V % 52 2.7 to 6.0V
voltage range

i —
Operating | -10 to +70°C ; -40 to +85°C
temperature range I
Package | 80-pin plastic QFP ( O 14mm)
Others ' Since PROM and mask ROM products differ in

circuit scale or mask layout, they differ in
noise proof amount, noise radiation, etc.
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Caution:

The PROM and mask ROM products differ in noise proof
amount or noise radiation. To discuss replacement of
PROM products with mask ROM products at a process from
preproduction to mass production, make sufficient
evaluation with CS (rather than ES) mask ROM products.
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3. ONE-TIME PROM(PROGRAM MEMORY) WRITE AND VERIFY

Program memory = contained in the uPD75P328 is one-time PROM (8064
x eight bits) which can be electrically written. The pins listed
in the table given below are used for one-time PROM write and
verify. Address is updated by clock input from the X1 pin in-
stead of address input.

Pin name Function

Vep Program voltage apply pin (normally, Vpp potential)
during program memory write and verify.

X1, X2 Address update clock input during program memory
write and verify. The opposite phase signal to
the X1 pin is input to the X2 pin.

MDO-MD3 Operation mode selection pins during program
memory write and verify.

P40-P43 8-bit data input/output pins during program memory
(low-order |write and verify.
four bits)
P50-P53
(high-order
four bits)

Vop Supply voltage apply pin.
5V + 57 is applied during normal operation; 6 v
is applied during program memory write and verify.

Caution 1: Handle the pins not used during program memory write
and verify as follows:
o Other than the XT2 pin: Connect to Vgg via pull-
down resistor.

o XT2 pin: Do not connect the pin.

2: The uPD75P328 does not have an erasion window, thus
the program memory contents cannot be erased with
ultraviolet rays.
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B Lu27525 0071125 883 M



3.1 Operation Mode during Program Memory Write and Verify

The uPD75P328 is placed in the program memory write/verify mode
by applying +6 V to the Vpp pin and +12.5 V to the Vpp pin. The

operation mode is set according to how the MD0-MD3 pins are set
as listed below:

Operation mode specification

Operation mode
Vep Vpp | MPO|MD1 |MD2 |MD3

H| L | H| L |Program memory address clear

L H H H Write mode
+12.5 V|+6 V

L{L|H|H |Verify mode

H| x| H|H |Program inhibition mode

x: LorH
3.2 Program Memory Write Procedure

The program memory write procedure is described below: (High
speed write is enabled.)

(1) Pull down unused pins to Vgg via resistor. Make the
X1 pin low.

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

(3) Wait for 10 us.
(4) Select the program memory address clear mode.
(5) Supply 6 V to Vpp and 12.5 V to Vpp.
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(6)

(7)

(8)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Select the program inhibition mode.

Write data in the 1 ms write mode.

Select the program inhibition mode.

Select the verify mode. 1If data is written correctly,

proceed to (10); if data is not written, repeat (7) to

(3)-

Perform additional write of X (write count
(7) to (9)) x 1 ms.

Select the program inhibition mode.

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

Repeat (7) to (12) wuntil the end address
reached.

Select the program memory address clear mode.
Change the Vpp and Vpp pin voltage to 5 V.

Turn off the power.
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Steps (2) to (12) are shown below:

X repetitions

Ve — ™~
r Write Verify Addigignal .Address
write ’ increment

1 -
VDD
VDD

X1

P40-P43 Data Data Data
P50-P53 input output input

MDO )
(P30) / \N / —/ N/

(e
MDI 4
Y A /

MD2 )
(P32) /

M — §
MD3 xls
(P33) /
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3.3 Program Memory Read Procedure

The uPD75P328 program memory contents can be read according to
the following procedure:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Pull down unused pins to Vgg via resistor. Make the
X1 pin low.

Supply 5 V to the Vpp and Vpp pins.

wait for 10 us.

Select the program memory address clear mode.

Supply 6 V to Vpp and 12.5 V to Vpp.

Select the program inhibition mode.

Select the verify mode. Whenever four clock pulses
are input to the X1 pin, data is output in sequence
one address at a time.

Select the program inhibition mode.

Select the program memory address clear mode.

Change the Vpp and Vpp pin voltage to 5 V.

Turn off the power.
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XI

P40-P43
P50-P53

MDO
(P30)

MD!
(P31)

MD2
(P32)

MD3
(P33)

Steps (2) to (9) are shown below:

NNV

{4

4
\Data ocutput XData outputX

LL

o
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4. ELECTRICAL CHARACTERISTIC

Absolute Maximum Rating (Ta = 25°C)

Parameter Syabol Test conditions Ratings Unit
vDD -0.3 to +7.0 v
Supply voltage
VPP -0.3 to +13.5 v
V11 Other than ports 4 and 5 -0.3 to VDD+0.3 v
Input voltage
(Note 1)|Ports 4 and 5 Open drain -0.3 to +11 v
V12
Output voltage VO -0.3 to VDD+0.3 v
High level output Single pin =15 mA
current IOH
All pins -30 whA
Peak value 30 wA
Single pin
rms 15 mA
Low level output (Note 2) Total of ports 0, 2, 3, 5 and Peak value 100 mA
current IOL 8
ms 60 nA
Peak value 100 wA
Total of ports 4, 6, and 7
s 60 mA
Operating temperature Topt -10 to +70 °C
Storage temperature stg <65 to +150 °C

Note 1: When
power

voltage exceeding 10 V is applied to port 4 or

supply

impedance

be set to 50 kQ or more.

Note 2:

B b427525 0071131 087 WA
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Capacitance (Ta = 25°C, Vpp = 0V)

Parameter Symbol | Test conditions [ MIN. [ TYP. | MAX. | Unit
Input capacitance CINn 15 pF
f = 1 MH=z
OQutput capacitance Cout Unmeasured pin 15 pF
turned to be 0 V
Input/output capacitance| Cpq 15 533

Characteristics of Main System Clock Oscillator (Ta = ~10 to
+70°C, VDD =5V ¢ 5%)
Resonator Recommended Parameter Test condition MIN. | TYP.] MAX. | Unit
contents
(Note 1) Note3)
Oscillation fre- 1.0 5.0 | MHz
quency (fx)
Ceramic
resonator (Note 2) { After vDD reaches the
Oscillation stabi- | minimum value in the 4 us
lization time oscillator operating
voltage range
(Note 1) KNote3)
Oscillation fre- 1.0 4.19| 5.0 | MHz
quency (fx)
Crystal
resonator (Note 2)
Oscillation stabi- | 10 ws
lization time l
|
(Note 1) (Note3)
X1 input frequency 1.0 5.0 | MHz
External (f)l) {
clock ' I Tl
L POTAHCU0S X1 input high/low |
level width (ty,, 100 500 ns
T ) XH I
T i
| X 1 i l

Note 1: The oscillation frequency and X1 input frequency are
indicated only to express the characteristics of the
oscillator. Refer to the AC characteristics for in-
struction execution time.
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Required time for oscillation to become stable after Vpp
reaches MIN. of the oscillation voltage range or the
STOP mode is released.

If the oscillation frequency is 4.19MHz < fx £ 5.0MHz,
do not select PCC=0011 as the instruction execution
time. If PCC=0011 is set, one machine cycle becomes
less than 0.95us, and the specified MIN. value 0.95
cannot be followed.
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Characteristics of Subsystem Clock Oscillator (Ta =

Vpp = 5 V t 5%)
R Recommended Parameter Test condition | MIN. TYP. MAX. Unit
esonator
contents
XTI XT2 Oscillation fre- 32 32.768 35 kHz
i : quency (f..)
Crystal ‘; %!R XT
resonator C3: D ECJ Oscillation stabi-~ 1.0 2 s
: — ! lization time (Note) |
XT1 input frequency 32 100 kHz
XTI XT2 (f,n)
External X7 !
clock XT1 input high/low
level width (tx,m, 5 15 us
L
Note: Required time

Caution:

for oscillation to become stable after Vpp

reaches MIN. of the oscillation voltage range or the STOP
mode is released.

To use the main system clock and subsystem clock oscil-

lators, avoid

wire the portions surrounded by [___| to

wiring capacitance affection, etc., as follows:

e Make wiring as extremely short as possible.

« Do not cross the oscillator and any other signal line
over each other. Do not put the oscillator near any
line where high current fluctuates.

« Be sure to place oscillator capacitor ground point in
the same potential as the Vpp pin.

Do not

connect to any ground pattern where

high
current flows.

« Do not take out any signal from the oscillator.

Particulary, the subsystem clock oscillator is low in

amplification degree to consume low current and a noise

error is liable to occur on the subsystem clock oscil-
lator as compared with the main system clock oscilla-
tor. To use the subsystem clock osicllator, pay par-

ticular attention to the wiring method.

- 21 -
B Ly27525 0071134 49 WA



Recommended resonators

Main system clock: Ceramic resonator (Ta = -40°C to +85°C, Vpp =
5V & 5%)
Manufacturer | Product name | Frequency (Miz) Recommended circuit constant
Cl(pF) C2(pF)
CSAX.XXMGO093 | 2 .00 to 2.44 30 30
CSTX.XXMGO093 Not required | Not required
CSAX . XXMGU 30 30
Murata 2.45 to 5.00
CSTX.XXMGU Not required | Not required
CSTX.XXMG Not required | Not required
KBR-2.0MS 2.00 47 47
Kyocera KBR-4 .0MS 4.00 33 33
KBR-5.0M 5.00 33 33
Main system clock: Crystal resonator (Ta = -20°C to +70°C, Vpp =
5V t 5%)

Recommended circuit constant

C1(pF) c2(pF)
22 (Note) 22

Manufacturer | Product name | Frequency (MHz)

: : HC-18U
Kinseki HG-43U, 49/U 2.0 to 5.0

Note: Adjust the oscillation frequency in the range of Cl=15-33 pF.

Subsystem clock: Crystal resonator (Ta = -10°C to +60°C, Vpp = 5
V t 5%)

| S
Manu- %Product Frequency Recommendgd circuit Fonstant 1
facturer ‘l name (MHz) ! C3(pF) 1 C4 (pF) | R(kf) 1
i ‘ i ; i |
Kinseki ( P3 32.768 | ,ote) g0 330 E
L , ‘ ]

Note: Adjust the oscillation frequency in the range of C3=3 to
30 pF.
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DC Characteristics (Ta = -10 to +70°C, Vpp = 5 V £ 5%)
Parameter Symbol Test conditions MIN. TYP. | MAX. Unit
High level input voltage vIHl Ports 2, 3 and 8 0'7VDD vDD v
VIHZ Ports 0, 1, 6, 7 and RESET pin 0.8VDD vDD v
Viys | Ports 4 and 5 [ Open drain 0.7V, 10 v
Vim4 X1, X2, XTi Vpp-0-5 Voo v
Low level input voltage vILl Ports 2, 3, 4, 5, and 8 0 0.3VDD v
vILZ Ports 0, 1, 6, 7, and RESET pin 0 O.ZVDD v
VILB X1, X2, XT1 0 0.4 v
High level output A/ Ports 0, 2, 3, 6, | 1.. = -1 mA Von-1.0 v
voltage oul 7 and 8'BIAS T o DD
(Notel)
VOHZ BPO-BP7 IOH = =100 uA VDD-Z.O v
Low level output voltage VOLl Ports 0, 2, 3, 6, | Ports 3, 4 and 5 0.4 2.0 v
7, and 8 1., =15 mA
OL
IOL = 1.6 mA 0.4 v
A/ SBO, 1 Pull up R = 1 kit 0.2V \)
oL2 Opet,1 drain or more oo
(Notel 1.0 v
V0L3 BPO-BP7 IOL = 100 uA
High level input leakage | Iy sy Other than below 3 uld
current VIN - VDD
ILIHZ X1, X2, XT1 20 ulA
ILIHB vIN -10V Ports 4 and 5 20 ud
Low level input leakage ILILl Other than below -3 ud
current VIN =0V
I 112 X1, X2, XT1 -20 uh
High level output 1 v -V Other than below 3 ui
leakage current LOH] OUT DD
ILOHZ VOUT - 10V Ports 4 and 5 20 udA
Low level output leakage | 1 A} =0V -3 uA
current LOL ouT
Internal pull-up R Ports 0, 1, 2, 3, 6, 7 and 8 (other| 15 g0 80 k0
resistor than P00): VIN -0V
LCD Viep 2.5 Yoo | V¥
(Note2)
| LCD output voltage v I, = 35 ua v =V [ 0.2 v
deviation (Common) opc 0 VLCDO-VLCDx2I3
LCD1_,LCD
Vicpz~Vrep*t/3 ‘
(Note2) ;
LCD output voltage VODS IO = t]1 uA 0 : 0.2 v
deviation (Segment) 2.7 VSVLCD!"VDD ; ‘
l * (Note4) i |
| !
| | IDDl 4.19 MHz crystal Note> ! P2 15 mA 1
l L—==> 1 resonator ! 1
\ l1pp, | Cl =C2 =22 pF | HALT mode ! 1500 |1500 uA !
| (Note3) ; : ; ‘ ‘ i
{ Supply current ll I3 (Noteé) | | ‘1350 | 1000 :
| i 32 kHz ceramic : - t ul !
) resonator i HALT wode i /35 1 100 i
! ! : i
‘ | ;
1 XTI = 0V !
L | 1004 | ST0P mode | ‘0.5 l 20 ua |
- 23 -
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Note 1:

when two of BP0-BP3 and two of BP4-BP7 are output at the
same time.

Voltage deviation shows differences between the expected
values (Viepni N = 0, 1, 2) of the segment and common
output and output voltage.

Current flowing into internal pull-up resistor 1is not
contained.

The case where subsystem clock is oscillated is also
contrained.

When the processor clock control register (PCC) is set
to 0011 and operated in the high speed mode.

When the system clock control register (SCC) is set to
1001, main system clock oscillation 1is stopped, and
operated with subsystem clock.
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AD Converter Characteristics (Ta = -10 to +70°C, Vpp = 5 V £ 5%,

Parameter Symbol Test conditions MIN. | TYP. MAX. Unit
Resolution 8 I 8 8 bit
(Notel) (Note2) 1

Absolute accuracy 2.5V 3 Vggr £ Vpp | 1.5 LSB
Conversion time teony Note3 168/fx s
Sampling time tgamp | Noted 44 /fy s
%Analog input voltage VIAN AVgg ! VAREF v
Analog input impedance | Rpy 1000 MQ
AVppp current IREF ‘ 1.0 2.0 mA

Note 1: Absolute accuracy except for quantization erroxr (x1/2
LSB).

2: ADM1 is set for the A/D converter reference voltage
(AVRgp), as shown below:

2;5V O.GVDD 0.65Vpp VDD(SViS%)
AVREF ! i i ]
ADM1=0
ADM1=1
1f 0.6VDD§AVREF§O.65VDD, it can be used for either 0 or
1.
3: Time to EOC = 1 after conversion start instruction

execution (40.1 us when fy = 4.19 MHz)

4:; Time to sampling end after conversion start instruction
execution (10.5 us when fy = 4.19 MHz)
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AC Characteristics (Ta = -10 to +70°C, Vpp = 5 V & 5%)

Operation other than serial transfer

Parameter Symbol Test conditions MIN. | TYP. | MAX. | Unit
(Note 1) Operation with main
CPU clock cycle time system clock 0.95 64 us
(minimum instruction tey
execution time = 1 Operation with 114 122 | 125 us
wmachine cycle subsystem clock
T10 input frequency fTI 0 1 | MHz
T10 input high/low trg STIL 0.48 us
level width
Interrupt input high/ CINTR’ INTO (Note us
low level width 2)
TINTL RRO-ER7, INTL, 2, 4 10 us
RESET low level widht CpsL 10 us
Note 1: The cycle time of CPU clock Tey vs Vpp (During main system
. . . operation
(2) is determined by the oscil-
lation frequency of the con- )
3
nected resonator, the system
w
clock control register (SCC), <3 .
g i
and the processor clock control *
[}
. . E
register (PCC). The figure = :
3 O i s
shows the Vpp to cycle time 2
. !
(tcy) when operated with the © !
1
; !
ts i

main system clock.
2tey oOr 128/fy, depending on

the setting of the interrupt

mode register (IMO).

- 26 -

I 427525 0071139 378 W

-

Supply vo

3 4
leage Vpp

5 [

V)




Serial Transfer Operation

2-line/3-line serial I/0 mode (SCK: 1Internal clock output)

Parameter Symbol | Test conditions MIN. TYP.| MAX.|Unit
SCK cycle time trey: Output 1600 ns
SCK high/low level tRHT * Output | tgcyp/2-50 ns
SI setup time (to 5CK}) | tgryy 150 ns
SI hold time (to SCK!) tRsSII 400 ns
SO0 output delay time txsol {Note) 250 | ns
from SCKj Ry =1kQ, C=100pF

2-line/3-line serial I/0 mode (SCK: External clock input)

Parameter Symbol | Test conditions |MIN.| TYP.| MAX.Unit
SCK cycle time txcy2 Input |800 ns
SCK high/low level trH2 Input 400 ns
SI setup time (to SCK}) ts1R2 100 ns
SI hold time (to SCK!) | tyggrs l 400 ns
—

SO output delay time tysoz | (Note) 300 ns
from SCK| \RL=1kQ. C,=100pF

Note: Ry and C; are SO output line load resistance and load
capacitance.
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—

SBI Mode (SCK: Internal Clock Output (Master)):

Parameter Symbol | Test conditions MIN. TYP. { MAX.|Unit
5CK cycle time trcys 1600 ns
SCK high/low level tyys» tKCYSIZ‘SO ns
SBO, 1 setup time (to t 150 ns
SR 1) SIK3
_S_B_q, 1 hold time (to tKSI3 tKCY3/2 ns
SCKhH)

SBO, 1 output delay txso3 (Note) 0 250 | ns
time from SCK { Ry =1kQ, Cp,=100kQ

S_C_K‘ from SBO, 1 ‘ tSBK tKCY3 ns
SBO, 1 low level width tsBL txcys ns
SBO, 1 high level width | tggy treys ns
SBI Mode (SCK: External Clock Input (Slave)):

Parameter Symbol | Test conditions | MIN. TYP. | MAX.|Unit
SCK cycle time trCYs 800 ns
SCK high/low level tRHs » 400 ns
SBO, 1 setup time (to t 100 ns
scE ) SIK4
SBO, 1 hold time (to t t ]2 ns
SCE D KSI4 KCY4
SBO, 1 output delay tksos (Note) 0 300 ns
time from SCK{ Ry =1k, Cp =100k
SBO, 1} from SCK t t ns

* f RSB | KCY4 a
SCK | from SBO, 1} tspg | | treys | ns
SBO, 1 low level width tspL ! ' trevs ‘ 1 nsgi
SBO, 1 high level width | tgpy | treys | | ns

Note: Ry, and Cj,

capacitance.

are SO output line load resistance and
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AC Timing Test Points (except X1 and XT1l input)

0.8 Voo > Test < 0.8 Voo
points 0.2 Voo

0.2 Voo

Clock Timing

l/'l
tx - | tau |
Voo—0.5 V
X1 input SK 0.4V
Vixe
ter —| | tarn

Voo —0.
XT1 input \ w05V

R K 0.4V

TI0 Timing
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Serial Transfer Timing

3-line serial I/0 mode:

tKC\'

o 4
SCK

taim  —ete— tuse

sl Input data

—e]  tuso

S0 OQutput data X

2-line serial I/0 mode:

S80, |

T
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Serial Transfer Timing (SBI Mode)

Bus release signal transfer:

SCK

s80. i

Command signal transfer:

580, !

t

K503 4
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Interrupt Input Timing

i tiwrn

tinrs

INTO, 1, 2,4

RESET Input Timing

tast

RESET
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Data Memory STOP Mode Low Voltage Data Retention Characteristics
(Ta = -10 to +70°C)

Parameter Symbol Test conditions MIN. TYP. MAX. | Unit
Data retention supply VoDDR 2.0 6.0 A
voltage :
Data retention supply |Ipppr | Vpppr = 2:0 V 0.1 10 uA
current (Notel)
Release signal setup tSREL 0 us
time

(Note2) Release by RESET 217/fx ms
Oscillation stable tWAIT
time Release by interrupt (Note3) ms
request

Note 1: Current flowing into the internal pull-up resistors is
not contained.
2: The oscillation stable time is the time required before

beginning CPU operation in order to prevent unstable CPU
operation when oscillation is initiated.

3: Depends on the setting of the basic interval timer mode

register (BTM) (refer to the table below)
BTM3 | BTM2 | BTM1 | BTMO | WAIT time ( ) indicates fX = 4.19 MHz
20
- 0 0 0 2% /£y (approx. 250 ms)
- 0 1 1 21775, (approx. 31.3 ms)
- |
- 1 o 1 ZlS/fX (approx. 7.82 ms) i
! ] !
< & |
- 1 i 1 i 1 i 213/fX (approx. 1.95 ms)
, : %
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Data Retention Timing (STOP Mode Released by RESET)

Internal reset operation

: Halt mode
s Stop mode . ' Operation
Data retention mode
mode — 7

— &

PRI
Voo
? VDDD? tsm
STOP instructon
execution
RESET Zl
t.Al"

Data Retention Timing (Standby Release Signal: STOP Mode is
Released by Interrupt Signal)

HALT pode
— STOP mode ?
Operation
Data retention mode
mode
{ =
VBD
1 Voous tsnce
STOP instruction
execution
Standby release signal 2
(Interrupt frequest) /7
twair
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DC Programming characteristics

Parameter Symbol | Test conditions MIN. TYP. | MAX. | Unit
Vim Except 0.7Vpp Vop v
. X1 or X2
Input high voltage
ViLi Except 0 0.3Vpp v
X1l or X2
Input low voltage
VL2 XI, X2 0 0.4 v
Input leakage current I1q Vin=ViL or Vg 10 uA
Output high voltage Vou Iog=-1mA Vpp-1.0 v
Output low voltage VoL Ig =1.6mA 0.4 v
Vpp power supply Inp 10 | mA
current
current

Caution 1: Suppress

shoot.

Vpp to less than +13.5 V containing

over-

2: Apply voltage to Vpp before Vpp and disconnect Vpp
after Vpp.
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AC programming characteristics (Ta=25%5°C, Vpp="6 - 0+0.25V,
VPP=12 .5%0. 3V, VSS=0V)

Parameter Symbol {Note) Eg:ﬁitions MIN. | TYP.| MAX. | Unic
Address serup timéNote 2) | ¢ t 2 us
(co MDOY> T As AS
MDl setup time (to t 2 us
DO} ) Mis OES
Data setup time (to T tps 2 us
Add hold ti {Note 2) 2

ress ho time 4 t us
(from ) AR AH
Datg hold time (from 4 t 2 us
HDO}) DH DH
M0} — data output float |t t 0 130 | ns
delay time P DF DF
Vpp setup time (to MD3}) Typs typs 2 us
vDD setup time (to MD3h) typs tves 2 us
Initial program pulse t t 0.95 1.0 1.05 ms
widen OB P W Py
‘A'digtgional program pulse | tgoy topw 0.95 21.0 ms
MDO setup time (ro MD1}) | tyse Tops 2 us
MDO} — data output dela t T MDO=MDI=V. 1 us
time P Y} *ov DV IL
MD1 hold time (from MDO}) t 2 us
o1 —— — Tuip* SMIREI0US 2
recovery time (from t T us
100} ) y MIR OR
Program counter reset t - 10 us
:img PCR
X1 input high, low t - 0.125 u
level widthe XK' XL ®
X1 input frequency fx - 4,19 | MHZ
Initial mode set time ty - 2 us
MD3 setup time (to MDI{) | tyae - 2 us
MD3 hold time (from MD1j) | tyap - 2 | us
MD3 setup time (to MDO}) It - When program 2 ! us
' | M3SR nuamm:;,v is read !
[Note <) *
Address — t t When program | ! 2 us
data output delay time DAD ACC memotl;' ig read i 3
Address — (Rote Z) THAD ton When program ! 0 | { 130 | ns
data output hold time wemory is read | . : !
MD3 hold time (from t - When program ' 2 i us
MDOY) M3HR memot? is read | l
MD3 § — data outpur float | 5 - When program : I 2 us
dela‘y time P DFR memorg i% read 1 i

Note 1: Corresponding uPD27C256A symbol.
2: The internal address signal is incremented by one on
the fourth X1 input rising edge, and is not connected
to pin.
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Program memory write timing

-—‘ [ [vvs % "
Ver (¢ 1
VPP Jf
Voo
_»‘ == tvos ) 1)
Vopti s «
VDD VDD 7# ‘xn
[1:}
X!
t \ s
P40-P43 Data ata
P50-P53 input input M
1, - r‘_""lns"‘"{l s
on
' p | s \_/_l}—_
MDO
= tow 1] tuin tuos =1 losw
)) 3
1 Lt
MODI
e
-..| tren [ tus Luine 31 )
U
MD2 _j \
—
- lMJS -~ " :}
MD3 W
—-———7

Program memory read timing

F— lurs
))
VPP U
Voo v
Do 7
— |t tvos
Voot! e
VBD o0
VDD -——-7
X1
P40-P43
P50-P53
1oy ==— — Lore
ov l"“:—_} =
MDO0 ,
AL
MDI
)
i
tacn =
s
MD2
- Lusse |
)
t—
MD3 E
J—— k

B Lu42?5e5
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5.

PACKAGE INFORMATION

80 PIN PLASTIC QFP ({14)
A
B
60 R 41 T
—r6! 40T
e o e m—
f——— ———
— ]
= S = —
f——— Tr—
—x] )
— )
= + —F= |
—r | ]
—— T
——— ——
—r] e
—— rT—
| s— — —T
— )
=:|:‘800 ==
w = 20
G H

NOTE

Each lead centerline is located within 0.13
mm (0.005 inch) of its true position (T.P.) at

maximum material condition.

ITEM  MILLIMETERS

w 0 v Z L m X o«

-

L

L

38

:ttz

17.2+0.4
14.0£0.2
14.0+0.2
17.220.4
0.8 -
0.8
0.30+0.10
0.13
0.65(T.P}
1.6x0.2
0.8+£0.2
0.15:9 48
0.10

2.7
0.120.1
3.0 MAX.

detail of lead end

B by27525 0071151 975 WA

5°46°+

_SBOGC-65-3B9-3
INCHES

0.677+0.016
0.551:3 338
0.55139%
0.677+0.016
0.031

0.031
0.012:35%¢
0.005

0.026 (T.P.}
0.063+0.008
0.031:39%%
0.006:3 5%
0.004

0.106
0.00410.004
0.119 MAX.



6. RECOMMENDED

CONDITIONS FOR SOLDERING

Solder the uPD75P328 under the recommended conditions listed
below.

Refer to the infomation document "Semiconductor Device Mount
Manual" (IEI-616) for details of the recommended conditions for
soldering.

Consult the NEC sales person about soldering methods and solder-

ing conditions other than listed below.

Table 6-1

uPD75P328GC-3B9

List of recommended conditions for soldering

: 80-pin plastic quad-flat package ( O 14mm)

Soldering
method

Soldering method

Recommended
condition symbol

Package peak temperature: 230°C,

(Package surface temperature),

Limited number of days: Two days(NOte)
(after the days, prebake is required
at 125°C for 16 hours)

Time: Within 30s (at 210°C or higher),
Infrared reflow ' Count: Once
Limited number of days: Two days(Note) IR30-162-1
(after the days, prebake is required
at 125°C for 16 hours)
EPackage peak temperature: 215°C,
:Time: Within 40s (at 200°C or higher),
VPS : Count: Once, | VP15-162-1
'Limited number of days: Two days(Note)
| (after the days, preabake is required
at 125°C for 16 hours)
Soldering tank temperature: 260°C or :
less, :
Time: Within 10s, ;
Count: Once, :
Wave soldering ; Preheating temperature: 120°C MAX. WS60-162-1

Pin part heating

Pin part temerature:
Time:

300°C,
Within 3s (per frame of device)

Note: Number

of storage days under storage conditions

of 25°C

and 65%RH or less after the dry pack is opened.
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Caution: Do not use the soldering methods together (except the

pin part heating).

Information
The product contains a soldering recommended condition improve-

ment product.
(Improvement contents: Infrared ray reflow peak temperature

extension (235°C), count twice, lessening of the number of

limited days, etc.)
For details, ask the NEC sales person.
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APPENDIX A DEVELOPMENT TOOLS

The following development tools are provided for system develop-
ment using the uPD75P328:

1E-75000—R(N°te 1 In-circuit emulators for 75X series
1E-75001-R

1E-75000-R-EM'NOT® 2) | Erilarion board for IE-75000-R and IE-75001-R

Hard- EP-75328GC-R uPD75P328 emulation probe, 80-pin conversion socket
ware EV-9200GC-80 is attached.
EV-9200GC-80
PG-1500 PROM prograumer
PA-75P328GC uPD75P328 PROM programmer adapter which is

connected to PG-1500.

IE control program

Host machine

Soft- PG-1500 controller PC-9800 series (HS-DOSTH Ver. 3.30 to
ware Ver. 5.00A(N°te 3))
RA75X relocatable 1B PC/ATT (PC DOSTM Ver. 3.1)
assembler

Note 1: Maintenance product
: Not contained in IE-75001-R.
: Although Ver. 5.00/5.00A provides the task swap func-
tion, the function cannot be used under the software.

Remarks: For development tools developed by third parties, refer

to 75X Series Selection Guide (IF-151).

- 41 -
B L427525 0071154 LAy HM



APPENDIX B RELATED DOCUMENTS

Documents related to device

Title Doc. No
User’s Manual IEM-5045
Instruction Quick Reference IEM-5031
75X Series Selection Guide IF-151
Documents related to development tool
Title Doc. No
IE-75000-R/IE-75001-R User’s Manual EEU-846
Hard- | IE-75000-R-EM User’'s Manual EEU-673
ware EP-75328GC~R User'’s Manual EEU-690
! PG-1500 User’s Manual EEU-651
RA75X Assembler Package Operation EEU-731
Soft- | User’s Manual
ware Language EEU-730
PG-1500 Controller User’s Manual EEU-704
Documents related to device
Title Doc. No
Package Manual IEI-635
Semiconductor Mount Technology Manual §IEI—616
Quality Grades on NEC Semiconductor Devices . IEI-620
NEC Semiconductor Device Reliability/ . TEM-5068
Quality Control System
; Electrostatic Discharge (ESD) Test ' MEM-539
? Guide to Quality Assurance for Semiconductor Devices MEI-603
| Microcomputer-Related Product Guide MEI-604
i— Third Party Products -
Caution: The contents of the documents listed above are subject

to change without prior notice to users.

use the latest edition when starting design.
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