DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD78P148
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N
8 BIT SINGLE-CHIP MICROCOMPUTER
The uPD78P148 is produced by replacing the mask ROM in the uPD78146 and the uPD78148 with PROM.
The uPD78146 and the uPD78148 were produced by substantially making the functions of the uPD78138 that is well
receivad as a VCR servo control microcomputer powerful,
There are two types of buili-in PROM: one-time PROM in which data can be writlen once, and EPROM to which
programs can be re-written after previously written programs have been erased.
One-time PROM products are suited for system evaluation in development, manufacture of small quantities of
(- multiple producls, and early stage start-up of applications.
An external memory expansion function is not provided.
The following user's manual describes the details of functions. Be sure to read it before design.
- uPD78148 User's Manual: |EU-1319
FEATURES
+ Pin compatible with the uPD78146 or the + High-speed multiplier (hardware)
uPD78148 + Dual clock configuration
* Bulk program memory (PROM): + Real-time output ports: 18
A 32768 x 8 bits * More powerlul supar timer unit
+ 100-pin plastic QFP » More powerful PWM output function (6 outpuls in total)
0.65 mm pitch, 14 x 20 mm excluding the dimen- = Hardware for receiving a remote controller signal
sions of the pins = PROM programming characteristics:
+ Operational amplifiers: 2 Compatible with the uPD27C256A

« Serial interfacae: 2 channels
« B8-bit resolution A/D converter: 15 channels

APPLICATIONS
The xPD78P148 applies to system control or serva control of VCRs of normai type and camcoder type.

ORDERING INFORMATION

Part number Package Built-in ROM
uPD78P148GF-3BA 100-pin plastic QFP {14 x 20 mm) One-time PROM
uPD78P148K 100-pin ceramic WQOFN (14 x 20 mm) EPROM

In this manual, the description of the PROM is for boih a one-1ime PROM and EPROM.

The intormation in this documant is subject to changs without notice.

K-/ Document No. U10220EJ4V0DS00 Major changes In this revision are indicated by stars (&) In the margins.

(4th edition)
(Previous No. 1C—2766)
Date Published September 1995 P © NEC Corporation 1993
Printed in Japan
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FUNCTIONAL OVERVIEW

Item

Function

Number of basic instructions

64

Minimum instruction
execution time

0.33 us (at 12 MHz)

Internal memory

. 32768 x 8 bits (PROM)
: B16 = B bits

- Program memory
+ Data memary

General register

8 bits x B x 4 banks (memory mapping}

Instruction set

« 18-bit addition, subtraction, comparison

 Signed multiplication (signed 16 bits x unsigned 8 bils)

+  Unsigned multiplication/division (16 bits x B bits, 16 bits + 8 bits)
« Bit manipulation (transfer, Boolean operalion, set. reset, test)

/G ling

76 in total + Inputport @ 24
(10 ports can also be used as A/D converter inpul or analog
pins for operational amphfiers.)
+ Cutputpont : 12
+ /O pont 40

Super timer unit

+ Timer . 16 bits x 3
8 bits x 3
22-bit free running counter (FRC) x 1
6-bit up/down counter (UDC) x 1
» Caplure register : 22 bits x 2
16 bits x 3
B bits x 2
+ Compare register . 16 bits x 7
8 bits x 3
12 bits x 2 (carrier frequency: 46.9/23 4 kHz)
14 bits x 1 (carrier frequency: 5.9 kHz)
8 bits x 3 {carrier frequency: 5.9 kHz)

« Counter

* PWM output

Multiplier

Signed 16 bits x signed 16 hits. Operation time: 2.67 us (at 12 MHz)

Real-time output port

+ Timer-conngcted port output function
= 18 built-in ports in lotal
= The timer tor an oultput trigger can be selected.

Serial intertace

2 built-in channels

+ 5100 Either NEC tormat serial bus interface {SBI) or 3-wire serial intertace can
be selected.
+ SIO1. Only a 3-wire serial interface is specified.

The automatic data send/receive function is provided.
(Send/receive bulfer 48 bytes)

A/D converter

8-bit resolution x 15 inputs (7 inputs can also be used as input ports.)

Analog circuit

2 operational amplifiers {Each amplifier can be used separately.)

Interrupt + Interrupt source: 25 (5 external and 20 internal)
+ One of the two service modes can be selected (vector interrupt/macro service)
Clock « Dual clock configuration
{Either a main system clock or subsystem clock can be selected.)
+ Can perform counting in the standby mode
Standby STOP/HALT mode

Pull-up resistor

48, built-in (The use of buill-in pull-up resistors can be specitied by software.)
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Remark Connect Vrp 10 Vss in the normal operation mode.

P74/ANI12/AMPOUTO
P73/ANIT1
P72/ANIN0
P71/ANI9
P70/ANE
ANI7

ANIB

ANI5

AN

ANI3

ANI2

ANI1

ANIO
P27/GLR1
P26/CTI1
P25/CTI00
P24/CTI10
P23/INTP2
P22/INTP1
P21/INTPO
NMI
P37/SCKO
P36/S00/SB0
P35/S10
P34/CLRO
P33/PTO1
P32/PTO02
P31/PTOO1
P3O/PTO00
PTO10
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P00 - PO7 . Porto
P10 - P17 : Port 1
P21 - P27 : Port2
P30 - P37 : Port3
P40 - P47 : Port 4
P50 - P57 : Port5s
P&0 - P&7 : Porté
P70 - P76 : Pon7
P80 - P87 : Port8
P80 - P95 : Port9

PWMO - PWM5 : Pulse width modulation output 0 - 5
CTIoo, CTI1D, CTh1
: Gapture trigger input 00, 10, 11
CLRO, CLR1 . Timer clear input 0, 1
PTOO0 - PTO02, PTQ10, PTO11
: Programmable timer output
00 - 02, 10, 11

SI0, SN : Serial input 0, 1
500, s : Saerial output 0, 1
SBO : Serial bus 0
SCKO, SCK1  : Serial clock 0, 1

uPD78P148
STRB1 : Serial data transfer strobe 1
CTLDLY : Control delay input
ANIO - ANK4 : Analog input 0 - 14

AMPINO-, AMPIN1-

: Analog amplifier 0, 1 input (-)
AMPING+, AMPIN1+

: Analog amplifier 0, 1 input {+)
AMPQUTO, AMPOUT1

: Analog ampilifier 0, 1 output
NMI : Nonmaskable interrupt
INTPO - INTP2 : interrupt from peripherals 0 - 2
CLO : Clock output
BUZ 1 Buzzer clock

AVREF : Analog reference voltage

AVoo : Analog power supply

AVss : Analog ground

X3, X2 . Crystal 1, 2 (Main system clock)
XT1, XT2 . Crystal 1, 2 {Subsystem clock)
RESET . Resat

Voo : Power supply

Vss : Ground
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(2) PROM programming mode
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AD - A14: Address CE: Chip enable
DO-D7: Dala OE: Output enable

Cautions 1. (L) :
2. Vss:

To be connected to the ground.

]

A9

L (L

Connect these pins separately to the Vss pins through pull-down reslstors.
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INTPO - INTP2

SCKo
S0/SBO
Slo

SCK1
s
SO1

CTIoo
cTio
CTin
CLRO
CLR1
PTOO00
PTOO1
PTOO02
PTO10
PTO11

PWMO - PWMS

POO - PO7
P10 - P17
P80 - P81

CLo

Interrupt
control

Sarlal
Interface 0

Serial
Interface 1

g 3

Super timer unit

Real-time

LHRg gtttttdlill it 8|

Clock output

{f

Temporary
registers
&
Boolean
processor
&

Dual-port
RAM

(256 x 8 bits}

control

Micro sequence

Micro ROM

One-time
PROM
32K bytes

l—— RESET
——— Voo
Vss
l——— X1
Bus —— X2
control
& a—-— XT1
System
control —— XT2

circult

i}

U

drcuit

OP-AMPO

0LNOdINY

OP-AMP1

HNIdWY — |t

=ONIdWY — |
+LNIdNV +
=INIdNY —1 |

FLNOdWY

Peripheral
560 bytes

FETEEEETEE

P9 PB PT P6 PS P4 P3 P2 P1 PO

Remark The portion enclosed by a dashed line applies only in the PROM programming mode.
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1. PIN FUNCTIONS

1.1 PORT PINS (1/2)

Pin name 7/e] Dual-function pin Function
P00 - PO7 Q (AD - A7) Port 0 (PO):
« Can be specified to cutput or high impedance in units of bits.
« Also function as an 8B bits x 1 or 4 bits x 2 real-time cutput pott.
P10 - P17 1o - Port 1 (P1}):
» Can be specified to input or output bit by bit.
« Can directly drive LED.
+ The use of built-in pull-up resistors can be specified by software
(P10 - P17),
» Can be specified as a real-time output port bit by bit.
P21 1 INTPO (A%) Port 2 (P2):
P2z INTP1 « The use of built-in pull-up resistors can be specified by software
P23 INTP2 (P22 - P27).
P24 CTi10
P25 CTIOO
P26 CTI
P27 CLR1
P30 fle) PTOO0 Port 3 (P3):
P31 PTOO1 P30 - P33: )/O port (Can be specified to input or output bit by
Pa2 PTO02 bit.)
P33 PTO1 P34, P35 : Input port
Pa4 I CLRO P38&, P37 : I/0O port (Can be specified to input or output bit by
bit.)
P35 Slo
«  The use of built-in pull-up resistors can be specified by software
P36 e} S00/SBO (P30 - P37)
P37 5CKa
P40 - P47 Vo (DO - D7) Port 4 (P4):
+ Can be specified to input or output in units of 8 bits.
« Can directly drive LED.
= The use of built-in pull-up resistors can be specified by software
{P40 - P47),
P50 Vo (A8) Port 5 (P5):
P51 _ » Can be specified to input or output bit by bit.
» Can directly drive LED.
pSe - Psé (A10 - A14) « The use of built-in pull-up resistors can be specified by software
P57 - (P50 - P57).

Remark Pins in parentheses indicate the pins used in the PROM programming mode.
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PORT PINS (2/2)

Pin name 11O Dual-function pin Function
Ps0 o] CLC Port & (P8):
PE1 BUZ P60 - P63: Output port
P&4 - PE7. 1/O port (Can be specifisd to input or output bit by
P62 STRB1 bit.)
P83 - * The use of built-in pull-up resistors can be specified by software
P64 1o (OF) (P64 - PE7).
P65 (CE)
PE6, P67 -
P70 ] ANI8 Pont 7 (P7)
P71 ANI9
P72 ANI1D
P73 ANI11
P74 AMPOUTO/ANI12
P75 AMPINO—/ANI13
P76 AMPINO+/ANI14
P80 Vo - Port 8 (P8):
Pa1 PBO - P85: IO port (Can be specitied to input or output bit by
bit.)
Pe2 PWM2 P86, P87 : Input port
P83 PWM3 * The use of built-in pull-up resistors can be specified by software
P84 PWM4 (P80 - P85).
+ P80 and PB1 can be specified as a real-time output port bit by bit.
PBsS PWMS5
P86 | XT1
P87 CTLDLY
Pso | AMPIN1+ Port 9 (P9)
P91 AMPIN1-
Pga2 AMPOUT1
Pg3 SCK1
P94 sSO1
P95 S

Remark Pins in parentheses indicale the pins used in the PROM programming mode.
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1.2 NON-PORT PINS (IN THE NORMAL OPERATION MODE) (1/2)
Pin name /O Dual-function pin Function
PWMO, PWM1 o] - Super timer unit PWM output
PWM2Z - PWMS O P82 - Pa5 Super timer unit PWM output
CLRO | P34 Super timer unit input
CTioo P25
CLR1 P27
CTIo P24
CTIN P26
PTO00 o] P30 Super timer unit output
PTOO1 P31
PTO02 P32
PTC10 -
PTO11 Q P33 Super timer unit cutput
Can output the drive waveform corresponding to VISS/VASS
postwriting.
Sio | P35 Serial data input 0
S00 o P36/SB0O Serial data output 0 (3-wire serial /O mode)
SBO 1o P36/S00 Serial data input/output 0 (SBl mode)
SCKO 17O P37 Serial clock input/output 0
sh | P95 Serial data input 1
SO1 o} Po4 Serial data output 1
SCK1 170 P93 Senal clock input/output 1
STRB1 o] P62 Strobe output during automatic S1O1 data transfer
NMI | - Non-maskable interrupt request input
INTPO | P21 (A9) Extarnal interrupt request input
INTP1 P22
INTP2 P23
CTLDLY - P87 Extemal time constant circuit connection:
The external time constant circuit of CR is connected to this pin
when PTO11 is used as VISS/VASS postwriting.
CLO o P&0 Clock output
ANIO - ANI7 Analog - Analog signal input 10 A/D converter
ANIB - ANITT | nPut P70 - P73
ANI12 P74/AMPOUTO
ANI13 P75/AMPINO—
ANI14 P76/AMPING+

Remark Pins in parentheses indicate the pins used in the PROM programming mode.

10
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NON-PORT PINS {IN THE NORMAL OPERATION MODE) (2/2)

Pin namae /O Dual-function pin Function
AMPINO- Analog P75/ANI13 Inverted input to operational amplifier 0
AMPINO+ input P76/ANI14 Uninverted input to operational amplifier 0
AMPOUTO o) P74/ANI12 Operational amplifier 0 output
AMPIN1- Analog Pg1 Inverted input to operational amplifier 1
AMPIN1+ input PS80 Uninverted input to operational amplifier 1
AMPOUT1 (o] P92 Operational amplifier 1 output
RESET I - Reset input
BUZ 0 P61 Buzzer cutput
AVoo - - Main power supply of an analog circuit
AVss - - Ground potential of an analog circuit
AVREF - - Reference voltage input to A/D converter
X1 I - Crystal connection for main system ciock oscillation.
X2 -
XT1 | P86 Crystal connection for subsystem clock oscillation.
XT2 _ _ Crystal connection for clock oscillation
Voo - - Main power supply of a digital circuit
Vss - - Ground potential of a digital circuit
(Ver) - - Connect to Vss.

Remark Pins in parentheses indicate the pins used in the PROM programming mode.

1.3 NON-PORT PINS (PROM PROGRAMMING MODE)

Pin name 1o Dual-function pin Function
AD - A7 | POO - PO7 Address input
A8 P50
A9 P21/INTPQ
A10 - Al14 P52 - P56
Do - D7 s} P40 - P47 Data /O
CE ] P65 Program pulse input
CE | P64 Cutput enable input
Ve - High-voltage application for writing or verilying a program
Voo - Power supply
Vss - GND potential

11
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2. DIFFERENCES BETWEEN THE uPD78P148 AND nPD78146/uPD78148

The pPD78P148 is produced by replacing the mask ROM in the uPD78146 and uPD78148 with PROM. Table
2-1 shows the differences between these products.

Table 2-1 Differences between yuPD78P148 and uPD78146/uPD78148

Item uPD78P148 nPD78146 nPD78148
Program memory « PROM + Mask ROM * Mask ROM
+ 32768 bytes « 24576 bytes = 32768 bytes
Internal memory size change | Provided (Fig. 2-1 shows the | Not provided
register (IMS) format of IMS.}
Pin connection In the uPD78P 148, the functions to read/write the PROM are added to the pins.

Flg. 2-1 Format of the Internal Memory Size Change Register (IMS)

7 6 5 4 3 2 1 0 Address When reset R/W
iMs { roma [ romz | Rom1 | romo | rama | Ram2 | ram1 | RAMO | FFCFH FEH w
RAM3 | RAM2 | RAM1 | RAMO ::?::%ael RAM size
1 1 0 1 688 bytes
1 1 1 0 816 bytes
Other than above Not to be set
ROM3 | ROM2 | ROM! | ROMO | (heme! ROM size
1 1 1 1 32768 bytes
1 1 1 0 24576 bytes
Other than above Not to be set

12
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3. PROM PROGRAMMING

The program memory in the uPD78P148 is an electrically writable PROM of 32768 x 8 bits. When programming
this PROM, use the Vee and RESET pins to set the uPD78P148 to the PROM programming mode. Table 3-1 lists

the pins to be used in this mode.
The uPD78P148 provides programming characteristics compatibility with the uPD27C256A.

Table 3-1 PIn Functlons in PROM Programming Mode

Pin Function

RESET Low level pulse inputto set the pPD78P 148 to the PROM programming
mode

Vep PROM programming voltage input

AD - Al4 Address input
DO - D7 Data Input {(when writing), data output (when varifying or reading)

CE Chip enable Input
GE Output enabls input
Voo Power supply input
Vss GND potential

3.1 PROM PROGRAMMING OPERATING MODE

When +6 V is applied to the Voo pin and when +12.5 V is applied to the Vep pin, the 4uPD78P 148 enters the program
write/verify mode. This mode varies to each operating mode shown in Table 3-2 according to how to set the CE and
OE pins.

Setting the uPD78P148 to the read mode enables it to read the contents of PROM.

Table 3-2 Operating Modes for Programming on PROM

Mode Pin| RESET | CE OE Ver Voo DO - D7
Program write L L H +125V BV Data Input
Program verify H L Data cutput
Program inhibit H H High impedance
Read L L +5V +5V Data output
Output disable L H High Impedance
Standby H LH High impedance

Caution Do not set both CE and OE to L when Ver is set to +12.5 V and Voo 10 +6 V.

13
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3.2 CONNECTION OF UNUSED PINS IN THE PROM PROGRAMMING MODE
Table 3-3 lists the connections of the pins not to be used in the PROM programming mode.

14

Table 3-3 Connsction of Unused Pins In the PROM Programming Mode

Pin

Recommaended connaction of unused pins

X1

Connected to Vss via pull-down resistor

x2

Connected to Voo via pull-up resistor

XT1/P86

Connected to Vss via pull-down resistor

XT2

Connacted to Voo via pull-up resistor

P00 - PO7

P10 - P17

p22 - P27

P30 - P33

P34 - P37

P51, P57

P80 - P63

P66, P67

P70 - P76

P80 - P85

P87

P80, P91

P92 - P95

AVoo

AVaer

ANIO - ANI7

AVss

PTO10

PWMO, PWM1

Each pin is connected to Vss via pull-down
resistor.
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3.3 PROCEDURE FOR WRITING ON PROM

8}
(2)
(3)
4
(5)
(6)

)
(8)

(9)

The following is a procedure for writing on PROM. Data can be written at high speed.
Always set the RESET pin to low. Handle other unused pins as shown in Table 3-3.
Apply +6 V to the Voo pin and +12.5 V to the Ver pin.
Set an initial address.
Input write data.
Input a 1 ms program pulse (active low) to the CE pin.
Verify mode: If data are written, go to step (8); if not, repeats steps (4) to {6}. If no data are written yet after
they are repeated 25 times, go to step (7).
Assume the device to be defective and stop write ocperation.
Input write data and a program pulse of (number of limes steps (4} to (6) were repeated: X} x 3 ms (additional
writing).
Increment the address.

(10) Repeat steps (4) to (9) until the address exceeds the last address.

Fig. 3-1 is a timing chart of these steps (2) to {B).

Fig. 3-1 PROM Write/Verity Timing Chart

Repeats X imes.

e
- ~

’-— Write —-’-7 Verity Additional —-‘
AD-A14 X Address input X

Hi-Z Hi-Z Data Hi-Z Hi-Z
Data input output e Data input

+125V s
Ve
Voo
+6 vV 4
Voo

_/
_/ aX ms
)
- T\ W

. \ /-

Cautions 1. Voo must be applled before Ver, and must be cut after Ver.

2. Ver including overshoot must not axceed +13 V.

16
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()

e

3

Fig. 3-2 Flowchart of Procedure for Writing

C

Start writing )

!

Apply power supply voltage

!

Set an initial address

(4)

(5)

Write failed (up to 24th)

Input write data

i

Input a program pulse

CH

@

< Last address

(6)

Write failed (25th)

Verify mode

Write succeeded

Perform additional writing
{3X-ms pulse)

i

Increment the address

16

Last address

> Last address

C

Wirite completes )

X: Number of rapeated
write operations

(7)

( Defective device )
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3.4 PROCEDURE FOR READING FROM PROM
The contents of PROM can be read out to the external data bus (DO to D7) in the following steps:
(1) Always set the RESET pin to low. Handle other unused pins as shown in Table 3-3.
{2) Apply +5 V to the Voo and Vee pins.
(3) Input the address of data to be read into the AD to A14 pins.
(4) Read mode
(5) Output the data on the DO to D7 pins.
Fig. 3-3 is a timing chart of these steps (2) to (5).

Fig. 3-3 PROM Read Timing Chart

AD-At4 X Address input K
CE \

o \ /

Do-D7 —< Data output >——

17
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4. ERASURE CHARACTERISTICS ONLY FOR THE uPD78P148K

The programmed data of the uPD78P 148K can be erased by exposure to light with a wavelength less than approx.
400 nm (all of the EPROM data are set to FFH).

To erase the contents of program memory in the uPD78P 148K, expose the erasure window to ultraviolet light with
the wavelength ot 254 nm. The amount of light required to completely erase the contents of program memory is a
minimum of 15 Wes/cm? (intensity ot ultravioiet light x erasing tims). It takes about 15 to 20 minutes to expose the
erasure window to a 12000 zW/cm? ultraviolet lamp. It may, however, take more time due to the fallen performance
of this ultraviclet lamp, dirt on the package window, or suchlike. Note that the 4PD78P148K should be placed less
than 2.5 cm from the ultraviolet lamp during erasure. In addition, if a filter is attached to the ultraviolet lamp, remove
the filter before erasure.

5. PROTECTIVE FILM COVERING THE ERASURE WINDOW ONLY FOR THE uPD78P148K
The erasure window should be covered with a protective film when not erasing the contents of EPROM. This is

to prevent the contents of memory from being erased erroneousty by exposure te light other than the EPROM-contents
erasing lamp. This is also to prevent any malfunction of the internal circuits other than the EPROM due to the light.

18
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~— 6. ELECTRICAL SPECIFICATIONS
\' ABSOLUTE MAXIMUM RATINGS (Ta=25'C)
Parameter Symbol Conditions Rating Unit
Supply voltage Voo {Vop~AVop |l 205V -0.5to +7.0 v
AVoo -0.51t047.0 v
AVRer Voo 2 AVoo ~0.5 10 AVoo + 0.3 v
Voo < AVop -0.5to Voo + 0.3 Vv
AVss =05t +05 v
Input voltage Vi -0.5 to Voo + 0.5 v
Analog input voltage Vian Voo 2 AVoo 0.5 to AVop + 0.5 v
Voo < AVoo -0.51t0 Voo + 0.5 v
Output voltage Vo -0.5 to Voo + 0.5 v
Low-level output current low 1 pin 15 mA
bt Total of all output pins 100 mA
High-level output current lom 1 pin —-10 mA
Total of all output pins -50 mA
Operating ambient temperature Ta —10 to +70 ‘c
Storage temperature Tatg —65 to +150 'C
Caution If even one of the above parameters exceeds the absolute maximum rating (even momentarlly),
- the product may deteriorate. It is also possible that the absolute maximum rating may physically
damage the product. So be sure not to exceed the absolute maximum ratings when using the
products.
OPERATING CONDITIONS
Clock fraquency Operating amblent temperature (Ta) Supply voltage (Voo)
4 MHz < fox £ 12 MH2z -10to +70 °C +4.5Vio+55V
bt 32 kHz < b7 < 35 kMz +2.0 V 10 +5.5 V (only for clock
operation)
CAPACITANCE (TA=25°C,Voo=Vss=0V)
Parameter Symbol Conditions Min, Typ. Max. Unit
Input capacitance Ci fc = 1 MHz 20 pF
Output capacitance Co O-V on pins other than measured 20 pF
pins
/O capacitance Cio 20 pF
"
e
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* OSCILLATOR CHARACTERISTICS (MAIN CLOCK)
(Ta =—10 10 +70 "C, Voo = AVop = 5.0 V £10 %, Vss = AVss = 0 V)

Resonator Recommended circuit Parameater Min. Max. Unit

Crystal resonator Oscillation frequency (hx) 4 12 MHz

* OSCILLATOR CHARACTERISTICS (SUBCLOCK)
(TA=-1010 +70 'C, Voo = AVbp = 2.0 t0 5.5 V, Vs5 = AVss = 0 V)

Resonator Recornmended circuit Parameter Min. Max. Unit

Crystal resonator Oscillation frequency (fxt) 32 35 kHz

* Caution When the maln system clock oscillator or the subsystem clock oscillator is used, conform to the
following guidelines when wiring at the portions of surrounded by dotted lines in the figures
above to eliminate the influence of the wiring capacity.

* The wiring must be as short as possible.

* Other signal lines must not run In these areas, and any line carrying a high fluctuating current
must be kept away as far as possible,

* The grounding point of the capacitor of the oscillator must have the same potentlal as that
of Vss. It must not be grounded to ground patterns carrying a large current.

* No signal must be taken from the osclliator.

When the subsystem clock is used, pay special attention to Its wiring since the subsystem clock

oscillator has low amplification to minimize current consumptlion.
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DC CHARACTERISTICS (Ta=-1010+70°C, Voo = AVoo = 5.0 V+10 %, Vss = AVss =0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Low-level input voitage Vi 0 0.8 \
High-level input voltage Vi Pins other than those shown in Note 1 2.2 Voo v
Vinz Pins shown in Note 1 Note 2 | 0.8Von Voo v
Low-level output voltage Vour fow = 2.0 mA 0.45 v
Voiz | lou = 8.0 mA Note 3 1.00 v
High-level output voltage Vom low = -1.0 mA Voo - 1.0 v
Vouz lon = —100 pA Voo -05 v
Vowa lon = —5.0 mA Noleda | 20 v
Input leakage current I 0VEVig Voo +10 LA
Cutput leakage current lo 0V<Vos Voo +10 HA
AVrer current Alrer 0.2 1.0 mA
Voo supply cument {oo1 Operating mode, txx = 12 MHz 30 50 mA
looa HALT mode, fax = 12 MHz 7 30 mA
Data retention voltage Vooon | STOP mode 2.0 v
Data retention current  Note 5 loos STOP mode When the subclock 15 70 pA
Note 6 Vooom = 5.5V | operates
When the subclock 05 40 UA
does not operate
STOP mode When the subclock 3.0 14.0 UA
Vooor = 3.0 V operates
When the subclock 0.3 8.0 A
does not operate
STOP mode When the subclock 15 9.0 A
Vooon = 2.0 V| operates
When the subclock 0.2 6.0 A
does not operate
Pull-up resister R Vi=0V 1§ 30 80 kO

Notes 1. Pins X1, X2, RESET, NMI, P21/INTP0, P22/INTP1, P23/INTP2, P24/CTI10, P25/CTI00, P26/CTI11,
P27/CLR1, P34/CLRo, P35/8I0, P36/SO0/SBO, P37/SCKO, P93/SCK1, P95/S11, and MODE

. When using the XT1/P86 pin for input, disconnect the clock noiss aliminator and feedback resistor.

. Pins P10 - P17, P40 - P47, P50 - P57

. Pins P0OO - P07

. Current through the AVrer pin is excluded.

. When the subclock is not operating in the STOP modes, disconnect the feedback resistor and clock noise
eliminator, and connect the XT1 pin to Vob.

o 0 s 0N
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DC CHARACTERISTICS (TA=+25'C, Vss = AVss =0 V)
Parametar Symbol Conditions Min. Type Max. Unit
Data retention current ~ Notel Iooa STOP mode | When the subclock 15.0 40.0 uA
Note2 Vooor = 5.5 V | operates
Whan the subclock 0.5 10.0 HA
does not operate
STOP mode When the subclock 3.0 10.0 HA
Voooa = 3.0 V | operates
When the subclock 0.3 5.0 A
does not operate
STOP mode | When the subclock 1.5 7.0 HA
Vooor = 2.0V | operates
When the subclock 0.2 4,0 HA
doas not operate

Notes 1. Current through the AVRrer pin is excluded.
2. When the subclock is not operating in the STOP mode, disconnect the feedback resistor and clock noise
eliminator and connect the XT1 pin to Voo.

AC CHARACTERISTICS (Ta=-1010 +70 "C, Voo = AVop = 5.0 V 10 %, Vss = AVss = 0 V)

Serial interface

(1) Channel 0

Parameter Symbol Conditions Min. Max. Unit
Serial clock cycle time tersko Input External clock 1.0 us
Output | fow divided by 8 1.3 1S
fox divided by 32 53 HS
Serial clock low-level width twsxio Input Extermnal clock 420 ns
Cutput | foux divided by 8 556 ns
fow divided by 32 2.5 Hs
Serial clock high-level width twarro Input Extemnat clock 420 ns
Qutput | fow divided by 8 556 ns
foax divided by 32 25 Hs
$10, SBO setup time (to SCKO T)|  tassko 150 ns
$10, SBO hold time (to SCKO 1) | tussko 400 ns
soqﬁo output delay time tpsasko CMOS push-pull output 0 300 ns
{to SCKO 1) (Three-wire serial /0 mode)
toseskez | Open-drain output 0 800 ns
(SBI mode), AL = 1 kQ
SBO high hold time (to SCKO T) | tuseske | SBI mode Alcvx ns
SBO low setup time (to SCKO 1) | tssesxo dtcvx ns
SBO low-level width twsaLo dtorx ns
SBO high-level width twseno Atevx ns

Remarks 1. The values listed in the above table are obtained when fxx = 12 MHz and C. = 100 pF.
2. fewx indicates the internal system clock (fxx divided by 2).

3. tovx = 1//xx
22
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(2) Channel 1
Parameter Symbol Conditions Min. Max. Unit
Serial clock cycle time toysk External clack Automnatic transfer 17tcyx ns
input Three-wire 13terx ns
Output fewk divided by 8 1.3 Hs
fewk divided by 32 5.3 HS
feix divided by 64 10.6 HS
Serial clock low-level width twsxLt External clock Automatic transfer Stowx ns
input Three-wirg Stovx ns
Output fou divided by 8 620 ns
foix divided by 32 26 us
fex divided by 64 5.3 HS
Serial clock high-lavel width fwskm External clock Automatic transfer Otcrx ns
input Three-wire Sterx ns
Output fowx divided by 8 620 ns
foux divided by 32 2.6 HS
fowx divided by 54 5.3 HS
S11 setup time (to SCK1 T) tsssi 100 ns
SH hold time (to SCK1 T thsski 400 ns
SOﬂput delay time tosesxt 0 300 ns
1o SCK1 1)
SCK1(8) T > STRB1 T tosTRe twsion tovsxs
Strobe signal high-level width twstam teyskr = 30 | tevaa + 30 ns
BUSY1 setup time referred to tsausyt 100 ns
BUSY1 detection
BUSY1 hold time referred to tHBusTY 100 ns
BUSY1 datection
BUSY Inactlve - SCKi(1) { tsusy tevsia
+ twskHi

Remarks 1. The values listed in the above table are obtained when fxx = 12 MHz and Cv = 100 pF.

2. few indicates the internal system clock (fxx divided by 2).

3. tovk = 1/fxx

4. The parenthesized number as in SCK1(n) indicates that n—1 SCK1 pulses precede this particular

SCK1(n) pulse.

5. BUSY1 is detecied when (n+2) x tcysk1 has passed after SCK1(8) T (n=0, 1, --).
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NEC uPD78P148
OTHER OPERATIONS (Ta=-10to +70 "C, Vop = AVoo = 5.0 V +10 %, Vss = AVss = V)
Parameter Symbol Conditions Min. Max. Unit
CTIoo, CTI10, CTI11 twen 41cyx ns
low-lavel width
CTI00, CTI10, CTH1 twem 4evx ns
high-lavel width
CLR1 low-level width tweriL Digital noise ellminator not used 4tcvx ns
Digital noise eliminator used 160tcvx ns
ICRbit4=0
Digital noise eliminator used 256tcyx ns
ICR bit4 =1
CLR1 high-lavel width twcmn | Digital noise eliminator not used 4tovx ns
Digital nolse sliminator used 1601cvx ns
ICRbitd =0
Digital noise eliminator used 256tcvx ns
ICRbit 4 =1
Digital noise | Removed twsee ICRbit4=0 152tcwx ns
sliminator pulse width ICR bit 4 = 1 248teyx ns
Passed pulse ICRbit4d=0 160tovx ns
width ICR bit4 =1 256tcyx ns
Hswwe synchronization time DHs ICRbit4=0 T7T2tcvx 778tcwx ns
(CLR1 T — Hewe ) ICR bit 4 = 1 760tk | 766tovx ns
Hsvee cycle time tovers | When fxx is 12 MHz 63.5 hs
Hswwc active level width twhs When b is 12 MHz 5 s
NMI low-level width twniL 10 us
NMI high-level width twiiH 10 pS
INTPQ - INTP2 low-level width twiry 4tcvx ns
INTPQ - INTP2 high-level twipn 4icne ns
RESET low-level width twrsL 10 us

Remark tcyx = 1/fxx

CLOCK OUTPUT OPERATION (Ta=-1010 +70 "C, Voo = AVop = 5.0 V +10 %, Vss = AVss = 0 V)

Parameter Symbol Calculation formula Min. Max. Unit
CLO cycle time foveL 333 2667 ns
CLO low-level width tou tovel/2 150 116 1384 ns
CLO high-level width tew tevel/2 £50 116 1384 ns
CLO rising time fcLR 50 ns
CLO falling time towr 50 ns

Remark The values in the table are obtained when fixx = 12 MHz and CL = 100 pF.
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NEC uPD78P148
DATA MEMORY LOW-VOLTAGE DATA RETENTION CHARACTERISTICS
{TA==1010 +70 'C, AVss = Vss = AVrer = 0 V)
Parameter Symbol Condltions Min. Typ. Max. Unit
Data retention voltage Vooor STOP modeNote 1 2.0 5.5 v
Data retention current  Nete 2, IpDa STOP mode | When the subclock 15.0 70.0 MA
Note 3 Vooor = 5.5V | operates
When the subclock 0.5 40.0 HA
does not operate
STOP mode | When the subclock 3.0 14.0 HA
Vooor = 3.0 V | operates
When the subclock 0.3 8.0 HA
does not oparate
STOP mode | When the subclock 1.5 9.0 HA
Vooon = 2,0 V | operates
When the subclock 0.2 6.0 HA
does not operate
Data retention current  Note 2 lopa STOP mode When the subclock 15.0 40.0
P Note 3 Yooon = 5.5 V | operates
(Ta=25°C)
When the subclock 0.5 10.0 HA
does not operate
STOP mode | When the subclock 3.0 10.0 HA
Vooor = 3.0 V | operates
When the subclock 0.3 5.0 HA
does not operate
STOP mode | When the subclock 1.5 7.0 HA
Vooor = 2.0 V | operates
When the subclock 0.2 4.0 HA
does not operate
Voo rising time tavp 200 s
Voo falling time trvo 200
Voo retention time (referred to tivo 0 ms
STOP mods setting)
STOP release signal input time toReL 0 ms
Low-level input voltage Vi Specified pingNote 4 0 0.1VoooR
High-leve! input voltege ViH 0.9Viooon Vooor
Notes 1. The voitage to keep the subclock operating is lower than the data retention voltage.
2. Current through the AVrer pin is excluded.
3. When using the XT1/P86 pin for input, disconnect the feedback resistor and clock noise aliminator.
4. Pins NMI, RESET, P21/INTPO, P22/INTP1, P23/INTP2, P24/CTI10, P25/CTI00, P26/CTI11, P27/CLR1,

P34/CLRO, P35/810, P36/SO0/SBO, P37/SCKO, P93/SCK1, P95/SI1, MODE, and P86/XT1 (when the

subclock is not operating)
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CLOCK FUNCTION (Ta=-10to +70 'C, AVss = Vss =0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Voltage to keep the subclock Voour 2.0 v
operating
Operating voltage for hardware Voow 2.0 v
clock function

FLAG FOR DETECTING A BREAK OF SUBCLOCK OPERATION
(TA=-1010 +70 °C, VoD = AVoD = 5.0 V210 %, Vss w AVss =0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit

Time duration detected as a Toscr 45 us
break of oscillating

A/D CONVERTER CHARACTERISTICS
(Ta=—-1010 +70 'C, Voo = AVoD = 5.0 V 210 %, 3.8 V < AVAer < Vop, AVss = Vss a 0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Resolution 8 bit
Total error 4.0 V < AVrer s Voo 04 %

3.8V < AVrer € Voo 08 %
Quantization emror /2 LSB
Conversion time tcowv | ADMO bit 4 = QNote 360tcvx ns

ADMO bit 4 = 1Note 240teyx ns
Sampling time tsawe [ ADMO bit 4 = pNote 72tevx ns

ADMO bit 4 = Note 48tevx ns
Analog input voltage Viax -03 AVrer v

+0.3

Reference voltage AVrer as Voo \
AVrer current Alrzr 0.2 1.0 mA

Noie The time spacified by ADMO is used svan for conversion with ADM1.
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CHARACTERISTICS OF THE OPERATIONAL AMPLIFIERS
(TA=-101t0 +70 "C, Voo = AVoo = 5.0 V 210 %, AVss = Vss = 0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Open-icop gain Av 60 de
Voltage range for common- Viem 0.5 3.3 v
mode input
Input offset voltage Vos +10 +20 my
High-level output current loHop Voo = 5.0V, Vor = Voo/2 -4.0 -12.0 mA
Low-lavel output current loLor Voo = 5.0 V, VoL = Voo/2 50 130 HA
Slew rate + 1 Vius

- -4 Vims
Common-mode rejection ratio CMRR 60 dB
Supply-voltage rejection ratio PSRR 60 dB
Unity-gain frequency fo 1 MHz

Caution For stable operation, do not decrease the operational amplifier gain below 20 dB.

RECCTL WRITE CIRCUIT (Ta=-10to +70 "C, Voo = AVoo = 5.0 V 10 %, AVss = Vss = 0 V)

Parameter Symbol Conditions Min. Typ. Max. Unit
CTLDLY charge current loHem Voo=5.0V =500 —800 -1300 HA
VeH=0V
CTLDLY discharge current loLem, Voo=50V 1300 2200 3200 A
Vauo=50V
PTO10, PTO11 high-level lowpro Voo=50V -6 -12 =22 mA
output current Von=0V

Caution When a 1-uF capacitor Is connected, the time constant for PTO10 or PTO11is 2 to 5 ms.
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DC PROGRAMMING CHARACTERISTICS (Ta= +2515°C, Vss = AVss=0 V)

Paramater Symbol ﬁg{:‘ bol Conditicns Min. Typ. Max. Unit
High-level input voltage Vi Vi 2.4 Voor+ 0.3 v
Low-level input voltage Vi Vi 0.3 0.8 v
Input leakage current lue It 0 < Vi < Vooe 10 HA

i Vor Vo lon = —400 pA 2.4 v
High-leval cutput voltage Vo Vo lon = —100 A Voor-0.7 v
Low-level output voltage Vol Vou lo. = 2.1 mA 0.45 v
Output leakage current o 0 £ Vi < Voo, OF = ViH 10 JA
Voo supply voltage Voor Voo Program memory write mode 575 6.0 6.25 v

Program memory read mode 4.50 5.0 5.50 v
Vree supply voltage Vep Ve Program memory write moda 12.2 12,5 128 v
Program memory read mode Ver = Voor v
Voo supply current loo lop Program memory write mode 20 30 mA
Program memory read mode 20 30 mA
CE = Vi, Vi= Vi
Vre supply current Ipp Irp P_rogram memory write mode 5 a0 mA
CE = Vu, OE = Vi
Program memory read mode 1 100 HA

Note Symbols for the corresponding uPD27C256A
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AC PROGRAMMING CHARACTERISTICS
(TA=+2545"C, Voo = AVoD=610.25 V, Ver = 125 +0.3 V, Vss = AVss=0 V)

Parameter Symbol 3:;1 bol Conditions Min. Typ. Max. Unit
Address set up time to CEL tsac tas 2 uS
OE/ delay time from data tbooo toes 2 Hs
Input data setup time to CEL | tsic tos 2 s
Address hold time 1o CET trca tan 2 s
Input data hold time to CET then ton 2 s
Output data hold time t6 OET | twooo tor 0 130 ns
Ver setup time to CE. fsves tves 1 ms
Voo setup time to CEL tsvoc tvos 1 ms
Initial program pulse width twat tew 0.95 1.00 1.05 ms
Additional program pulse w2 forw 2.85 78.75 ms
width
OEl - data output time toooco tee 150 ns
Note Symbols for corresponding uPD27C256A
READ OPERATION (Ta = +25 15 "C, Voo = AVoo=Vep = 5 0.5V, Vss = AVss = 0 V)
Parameter Symbol EZ'T ':Ol Conditions Min. Typ. Max. Unit
Data output tima from address| toaap tce |CE=OE=Vu 200 ns
CE.l— data output time toeop te | OE=Vu 200 ns
OEl— data output time toooo toe CE=VuL 75 ns
Data hold time 1o OET or CET| ticon tor | CE=ViLorOE = ViL 0 60 ns
Note 2
Data hold time to address traco ton CE = OE = Vu 0 ns

Notes 1. Symbols for the corresponding uPD27C256A
2. tcoo is the time measured from when either OFE or CE reaches Vi, whichever is faster.

AC Timing Test Points

Voo—-1V

0.8Vooor22Vv > Test < 0.8Vmoor22Vv
08V points 0.8V

045V
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TIMING WAVEFORM

Serlal Operation (S100)
Three-wire serial /O mode

twsiio twexHo

560 \ / A / \ / \ /

tsssKo| | tHssKo

S0 :>———< > { input data } —
8500 X )t Output data ‘X X

SBI Mode
Bus release signal transfer

w0 T\
het——tHSBSKO——e! [t—— twSBLD — ]

T ey

Command signal transfer

s _/-—tu tﬁ&lu——-j_/_\ p———tc
.

HESKO—
tossse | tessKo

[ X ST ¢

s80
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Serlal Operation (SI01)
Three-wire serial O mode

twskL1 twsiH1

S . Y/ __/ \ /

tsssKy | tHsSKI
| e tC’\'5K1_—“-—ﬁ- alt-

o] \

801 X 1 Output data 7 X
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Automatic Transfer Mode (internal Clock)
Without busy-state processing

twsmt twsioi1
1
SCK1 \:712 1532 \9/ 10 \ 1 / \ 2

tovsk

BUSY1 Active high / Not effective \

tosTRE twsTRB1 |

STAB1 } '\

When the busy-state processing continues

twskL1 _twsm—
SCK1 \ 7 N e /1 \ 9 / \10):\10+n]r—\_
tovski tsausy: . biausy
y
BUSY1 Active high } i i J | —
tosTREN twsTRB1

STRB1

\-l
Jy
/r

11
1

When the busy-state processing ends

twet twsn-u__
J1
5CK1 \(7 N 8 / \9/“\10+n} \ 11+n / \
tevs beeUsY: tsusy

JL
|
BUSYY Activa high / SE
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Super Timer Unit Input Timing

tweth
CTIo0, CTHo ~ 0.8Vmo
CTH1

WCR1
0.BVoo
CLR1

Interrupt Input Timing

twetL

o8v

|

08V

F—A*twcml.—-

1

twniH

0.8Voo
NMI

&

twipk

0.8Voo
INTPO-INTP2

Reset Input Timing

TwniL

osv

[————— twipL. ————=

o8V

1

RESET

oo

[t——— twRSL ————=]

)
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Clock Qutput Timing

0.8Vop
CLO /

0.8V4

tew

tar

el

Data Retention Timing

Set STOP mode

Voo

Voooa

tvo  tew

RESET \

{DREL

tavp

0.8Voo

NMI
(Relsased by a falling edge

0.8Voo

Do

NMI
(Releasad by a rising edge)

0.8Voo
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NEC 1PD78P148

One-Time PROM Write Mode Timing

Al4-AQ Valid address
trca
lt— tsaC — tHooD
— —
D7-D0 Data input H Eata it Data input
7 R_output |
re— tsiDc tHecio lt— tsiDC —- tvcio
Vep
Vep
Voor
la— tsvPC
Vooe + 1
Voo
Voop
re— {svDC
Vi —— v s Y\ —
= \ /
v X oo
* ™ twiz
: ! tboon
. Vi \ P e,
QE
Vi '

Cautions 1. Voo mus! be applied before Vrr, and must be cut after Vep.
2. Vrr Including overshoot must not exceed +13 V.

One-Time PROM Read Mode Timing

¥
A14-A0 ) Valid address )K
N 7

- tHacn
D7-D0 ==m==mm=-eaes 1 < Data output }-- HZ
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7. PACKAGE DRAWING

100 PIN PLASTIC QFP (14 x 20)

36

detail of lead end

1

G
Suiso,--

‘ :
[
. =
O N _JT""
P100GF-65-3BA1-2

:::::Islead centerline is located within 0.15 ITEM MILLIMETERS INCHES
mm {0.006 inch) of tts true position (T.P) at A 23.60.4 0.929+0.016
maximum material condition. B 20.0%0.2 0.795:3:5%3

C 14.020.2 0.551:9%

D 17.6£0.4 0.693+0.016

F 0.8 0.031

G 0.6 0.024

H 0.30%0.10 0.012:590

| 0.15 0.006

J 0.65 (T.P.} 0.026 (T.P.}

K 1.8+0.2 0.071:55%

L 0.8+0.2 0.031:35%3

M 0.15%3 08 0.006*3:3%3

N 0.10 0.004

P 2.7 0.106

Q 0.120.1 0.004+0.004

S 3.0 MAX. 0.119 MAX.
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100 PIN CERAMIC WQOFN

B
' ( ‘\
+ (S {a]
T
\ .
. v,
u
|
W

NOTE

Each lead centerline is located within 0.06
mm {0.003 inch) of its true position {T.P.} at
maximum material condition.

K

UUUEUEOCEUEN

[

ALNLNGUEVHNN R DL e,

ORANAp

HHUoUOUL UL oI

o

NN

DnANRANNNANNYT

NONA0

(4]

X100KW-65A-1

ITEM| MILLIMETERS INCHES
A 20.6:0.4 0.81120.016
B 19.0 0.748
C 13.8 0.543
D 14.620.4 0.575+0.016
E 1.94 0.076
F 2.14 0.084
G 3.5 MAX, 0.13B MAX.
H 0.45:0.10 0.01873%8
| 006 0.003
J 0.65 0.026
K 1.0x0.2 0.039:3038
Q co3 co0012
R 0.875 0.034
s 1.125 0.044
T R 3.17 R0O.125
u 12.0 0472
W 0.75£0.2 0.03075.358
z 0.10 0.004

n
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PACKAGE DRAWING AND PAD DRAWING OF THE EV-9200GF-100

The uPD78146GF can be mounted on the board using the conversion socket EV-9200GF-100, which has the
same pin configuration as a QFP chip.
The package dimensions and pad pattern of the EV-9200GF-100 are shown below.

Based on EV-9200GF-100
{1) Package drawing (in mm)

A M

E B N 0

4 —
4 O00U0CoOAoo0000
= = o
B : g
=] =
£|=D | INEC|E
olo e 173 -HH — - P o

=2 [=]
8 5
g EV-9200GF-100 F E
(=} [=]

R 0020000000000 0000000000000000a

]

EV-8200GF-100-GO

; ' 0 ITEM| MILLIMETERS INCHES
G A 24.6 0.969
' T B 21 0.827
: ot C 15 0.581
D 18.6 0.732
E 4C 2 4-C 0.079
F 0.8 0.031
G 12.0 0.472
H 22.6 0.89
| 25.3 0.996
J 6.0 0.236
K 16.6 0.654
L 19.3 076
M 8.2 0.323
N 8.0 0.315
0 2.5 0.098
P 2.0 0.079
Q 0.35 0.014
R $2.3 ¢0.091
S $1.5 $0.059
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Based on EV-9200GF-100
(2) Pad drawing (in mm)

J
Ve SRS =
= T =
= J %
m = §
o
I B 1
A
EV-9200GF-100-PO
ITEM MILLIMETERS INCHES
A 26.3 1.035
B 216 0.85
C |0.65+0.02 x 29=18.85+0.05! 0.026:350) x 1.142=0.742233%
D ]0.650.02 x 19=12.35+0.05| 0.0263 3%} x 0.748=0.486'5902
E 15.6 0.614
F 20.3 0.799
G 12%0.05 0.472:35%
H 6+0.05 0.236:38%
| 0.35+0.02 0.01473%!
J $2.36+0.03 $0.093:230
K $2.3 $0.021
L $1.57x0.03 ¢0.062:5%)

Caution Dimensions of mount pad for EV-9200 and that for target
device (QFP} may be different in some parts. For the
recommended mount pad dimensions for QFP, refer to
*SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY

MANUAL" (IEI-1207).
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8. RECOMMENDED SOLDERING CONDITIONS

The following conditions {ses table below) must be met when soldering this product.

For the details of the recommended soldering conditions refer to our document SMO Surface Mount Technology
Manual (IEI-1207).

Please consult with our sales offices in case other soldering process is used, or in case soldering is done under
different conditions.

Table 8-1 Soldering Conditicns for Surface-Mount Devices

uPD78P148GF-3BA: 100-pin plastic QFP (14 mm x 20 mm exciuding the dimensions of the pins)

Soldsring process Soldering conditions Symbol

Infrared ray reflow | Peak package's surface temperature: 235 °C IR35-207-1

Reflow time: 30 seconds or less (at 210 *C or higher)

Number of reflow processes: 1

Exposure limit: 7 daysNot® (20 hours of pre-baking is required at 125 "C
afterward.)

VPS Peak package's surface temperature: 215 °C VP15-207-1
Reflow time: 40 seconds or less {at 200 'C or higher)

Number of refiow processes; 1

Exposure limit: 7 daysNot® (20 hours of pre-baking is required at 125 °C

afterward.)
Partial heating Terminal temperature: 300 "C or below -
method Flow ttme: 3 seconds or less (one side per device)

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: Temperature of 25 "C and maximum relative humidity at 65 % or less

Caution Do not apply more than a single process at once, except for “Partial heating method.”
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APPENDIX A DIFFERENCES BETWEEN uPD78P148 AND RELATED PRODUCTS
(uPD78146, uPD78148, AND uPD78138)

Function uPD78146 | pPD78148 uPD78138
Minimum instruction 0.33 us (at 12 MHz)
execution time
ROM type Mask ROM PROM Mask ROM
ROM capacity 24K bytes 32K bytss
RAM capacity 668 byteshete 1 816 byteshote 1 640 bytes
I[o] Port 76Note 2 58
AD 15 8
Others € {for operational ampiifier 1/O) 0
Real-time output port 18 B
{Qutput trigger timer can be selected.} {Cutput tigger timer only is set.}
Super Timer + 16bitsx3 - 16 bits x 3
timer + 8 bits x 3 + 7bits x 1
unit Counter + 22-bit free running counter x 1 < 18-bit free running
*  6-bit up/down counter x 1 counter x 1
Capture - 22bits x2 + 18 bits x 1
register + 16 bits x3 - 16bits x4
* Bbitsx2 » 7 bits x 1
Compare * 16 bits x 7 16 bits x 6
register « Bbitsx3 + 7 bits x 1
PWM * 12 bits x 2 channels (carrier frequency: 46.9 kHz/23.4 kHz) |- 12 bits x 2 channels
output * 14 bits x 1 channel (carrier frequency. 5.9 kHz) {carrier frequency:
+ B bits x 3 channels (carrier frequency: 5.9 kHz) 46.9 kHz/23.4 kHz)

Multiply instructions

+ MULUW. 16 bits (absolute value) x B bits {absolute value)
+ MULSW: 16 bits (complement) x 8 bits (absolute value)

Muitipiier

16 bits (complement) x 16 bits {complement)
Operation time: 2.67 us

A/D converter

8-bit resolution x 15 channele {7 channels ¢can also be used as
ports.)

8-bit resclution x B channels

100-pin caramic WQFN (14 x 20 mm) (uPD78P 148 only)

Serial interface 2channels |+ Channel 0: Either 3-wire SIO or SBI can be 1 channel | Either 3-wire
selected. SIO or SBIl can
- Channel 1: Only 3-wire SIO is sel. 48-byte be selected.
automatic data send'receive function is provided
Analog circuit 2 operational amplifiers are provided. -
Interrupt | Extemnal 5 5
Internal 20 12
Package 100-pin plastic QFP (0.65 mm pitch, 14 x 20 mm) 80-pin plastic QFP {0.8 mm

pitch, 14 x 20 mm)

Vsyne soparator

Removed pulse width: Either 12.7 us or 20.7 us can be selected.

Removed pulse width:
Either 5.3 us or 12.0 us can
be selected.

Remote controller
signal reception circuit

8-bit timer 4 (TM4) is provided.

Clock function

The clock function of hardware is provided.

Noates 1. Total of dual-port RAM (256 bytes) and peripheral RAM.
2. 10 port pins are also used for analog input to the A/D converler or as analog pins for the aperational

amplifiers,
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APPENDIX B DEVELOPMENT TOOLS

The following tocls are provided for developing a system that employs the uPD78P148.

[Hardware]

IE-78140-R

In-clrcuit emulator applicable for the yPD78146, uPD78148, and uPD78P148. For debugging,
connact the emulator to the hest machine. The connaction of the emulator to the host machine
anables symbolic debugging and ob)ect file transfer between the emulater and the host machine,
thus enhancing debugging efficiency. The emulator has two RS-232-C seral interfaces
channels. It can be connectad to- PROM programmer PG-1500. |t also has the Centronics
interface so that an object file and symbol file can be downloaded at high speed.

EP-78140GF-R

Emulation probe for tha uPD78146GF-xxx-3BA, tPD78148QF-xxx-3BA, and pPD78P148GF-
3BA. A 100-pin conversion socket, EV-9200GF-100, is suppliad with the smulation proba,
enabling easy development of a system.

EV-8200GF-100

Conversion socket produced for the 100-pin plastic QFP (14 x 20 mm). This socket is mounted
on the PC board of the user system. The socket is used together with the EP-78140GF-R.

EV-9800 Jig used for removing the pPD78P148K from the EV-9200GF-100

PG-1500 A PROM programmer. Programs can be written into PROMSs in a stand-alone mode or by remote
control from a host machina when this programmer is connected with the accessory board and
optional programmer adapter. Products programmable with the PG-1500 ara commonly used
PROMs (256K-bit to 4M-bit) and single chip microcomputers containing PROM.

PA-78P148GF PROM programmer adapter for the uPD78P148, The adapter is used with the PG-1500.

PA-78P148K
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[Software]

RA78K/I relocatable
assembler

This relocatable assembler can be used for all 7BK/] series emulators. With its macro functions,
it allows the user to improve program development efficiency. A structured-programming
assembleris also provided, which enables explicit description of program control structures. This
assembler greatly improves productivity in program production and maintenancs.

Host machine os Distribution media Part number
. _ ™
PC-9800 sories MS-DOS 3.5-inch 2HD HSBA13RATEKA
Ver. 3.30
to ) 5.25.inch 2HD 4S5A10RA7BK1
Ver. 5.00ANote
IBM PC/AT™Mor | See [OS for IBM PC). | 5.25-inch 2HC uS7B10RA7BK1

compatibles

(IE controller)

{E-78140-R control program

This control pragram allows the user to control the |IE-78140-R from the host machine.
lts automatic command executon funclion ensures more efficient debugging.

Host machine 0s Distribution media Part number
PC-9800 series MS-DOS 3.5-inch 2HD HS5A13IE78140
Ver. 3.30
to ) 5.25-inch 2HD LS5A10IE78140
Ver. 5.00ANote
IBM PC/AT or See [0S for IBM PC]. 8.25-inch 2HC uS7B10IET78140
compatibles

PG-1500 controller

This program enables the host machine to control the PG-1500 under the serial inerface and

paralle! interface.

Host machine 0s Distribution media Part number
. MS-DOS
PC-9800 series -i
Ver. 3.30 3.5-inch 2HD USSA13PG1500
1o .
5.25-inch 2HD 5A10PG1500
Ver. 5.00A"°'°) #3
IBM PC/AT or See [0S for IBM PC]. 3.5-inch 2HD uS7B13PG1500
compatibles
5.25-inch 2HC US7B10PG1500

Note These sofiware products cannot use tha task swap function, which is available in MS-DOS Ver. 5.00 and

Var. 5.00A,

Remark The operation of software products that include the assembiler and IE controller is guaranteed only under
the OSs on the corresponding hosi machines described above.
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* [0S for IBM PC]

The following operating systems are supported for IBM PC.

0s Verslon
PC DOST™ Ver, 3.1 to Ver. 6.3

J6.1/vHote 1o g 3yNote
IBM DOST™ J5.02/yNote
MS-DOS Ver. 5.0 to Ver. 6.2

5.0/yNote 1 5 o/yNote

Note Supports English mode only.

Caution These software producis cannot use the task swap function, which is available In MS-DOS Ver.
5.00 and after.
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Emulation probe
EP-78140GF-R

Product containing PROM

pPD78P148GF-3BA

One-time PROM product

IE con- »
Host machine troller nnn
PC-9800 series RS-232-C Incircult emulator
IBM PC/AT 0 IE-78140-R
0 Centronics
Assembler package
RA7BK/ O RS-232-C
PROM
programmer PG-1500
PA-78P148GF
PROM
programmer <
adapter
PA-78P148K

1PD78P148K

EPROM product with a window

User system
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[MEMO]
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c ¢

Cautions on CMOS Devices

(1) Countermeasures against statlc electricity for all MOSs
Cautlon When handling MOS devices, take care so that they are not electrostatically charged.

Strong static electricity may cause dielectric breakdown in gates. When transporting or storing
MOS devices, use conductive trays, magazine cases, shock absorbers, ormetal cases that NEC
uses for packaging and shipping. Be sure to ground MOS devices during éssembling. Do not
allow MOS devices to stand on plastic plates or do not touch pins.

Also handle boards on which MOS devices are mounted in the same way.

(2) CMOS-specific handling of unused Input pins
Caution Hold CMOS devices at a flxed input level.

Unlike bipolar or NMOS devices, if a CMOS device is operated with no input, an intermediate-
level input may be caused by noise. This allows current to flow in the CMOS device, resulting
in a malfunction. Use a pull-up or pull-down resistor to hold a fixed input level. Since unused
pins may function as output pins at unexpected times, each unused pin should be separately
connected to the Voo or GND pin through a resistor.

If handling of unused pins is documented, follow the instructions in the document.

(3 Statuses of all MOS devices at Inltlalization
Caution The initlal status of a MOS device is unpredictable when power is turned on.

Since characteristics of a MOS device are determined by the amount of ions implanted in
molecules, the initial status cannot be determined in the manutacture process. NEC has no
responsibility for the output statuses of pins, input and ocutput settings, and the contents of
registers at power on. However, NEC assures operation after reset and items for mode setling
it they are defined.

When you turn on a device having a reset function, be sure to reset the device first.

MS-DOS s a trademark of Microsoft Corporation.
IBM DOS, PC/AT, and PC DOS are trademarks of IBM Corporation.
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The axport of this product from Japan is regulated by the Japanese government. To export this product may be prohibited
without governmental license, the naed for which must be judged by the customer. The export or re-export of this product
from a country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
reprasentative.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes ne responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customer must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three guality grades:

“Standard”, “Special”, and " Specific”. The Specific quality grade applies only to devices developed based on
a customer designated “quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment {automobiles, treins, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment inot specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for lite support, etc.

The quaiity grade of NEC devices in “Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.
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