NEC/ LPD78062(A),

DATA SHEET

MOS INTEGRATED CIRCUI

78063(A), 78064(A

8-BIT SINGLE-CHIP MICROCONTROLLERS

DESCRIPTION
The uF'D78B062(A), 78063(A), 78064(A) are B-bit single-chip microcontrollers based on the uPD78062, 78063, and
78064, respectively. The two device groups differ only in the quality assurance program defined by NEC, with the assurance
program applied for the uPD78062(A), 78063(A), and 78064(A) (called special grade) being stricter than that for the other
devices (standard grads).
The uPD78062(A), 78063(A), and 78064(A) are members of the uPD78064 subseries in the 78K/0 series. These devices
contain ar LCO cantroller/drivar, 8-bit resclution A/D converters, timars, senal interface units, an interrupt controller, and
other powerful peripheral hardwars.
A one-time PROM version, an EPROM version, and various development tools for these devices are also available. The
one-time PROM and EPROM versions operate in the same power supply voltage range for accurate evaluation.

For detailed descriptions of functions, refer to the foll

uPD78064 78064Y Subseries User's Manual : [EU-1364

g user's

78K/0 Series User's Manuali (Instruction)  : IEU-1372
FEATURES
» Large on-chip AOM & RAM
item Program Memory Data Memory Package
Part Number (ROM) Internal High-Speed RAM | LCD Display RAM 9
uPD7B0B2(A) 16 Kbytes 512 bytes g?g-pi&p*asﬁco C;FP nﬁfin}:c g-)tchi»
. x 14 mm, 0.5-mm pi

#PD78063(A) 24 Kbytes 1024 bytes 40 x 4 bits 100-pin plastic OFP
uPD780684(A) 32 Kbytes {14 x 20 mm, 0.85-mm pitch)

Supply voltages

The

Instruction execution time can te varied from high speed (0.4 us) to ultra-low speed (122 ps)
170 ports: 57 (including segment signal output dual-function pins)
L.CD controlier/driver

Voo = 2.0 to 6.0 V (Static display mode)

Voo = 2.5 to 6.0 V (1/3 bias)

Voo = 2.7 t0 6.0 V (1/2 bias)

B-bit resolution A/D converter : 8 channels

Serial interface : 2 channels
Timer: 5 channels
Supply voltage : Voo = 2.010 6.0 V

n this is subjact to change without notice,

Ducument No  UTO335E J1VODS00 1) et
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Prnted n Japar
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1PD78062(A), 78063(A), 78064(A)

APPLICATIONS

Control devices of transport system, gas detector circuit-breakers, safety devices, sphygmomanometer, etc.

ORDERING INFORMATION

Pant Number

Package

Quality Grade

pPD78062GC (A)-xxx-7EA
uPD78062GF (A)-xxx-3BA
uPD78063GC (A)-xxx-7EA
uPD78063GF (A)-xxx-3BA
uPD78084GC (A)-xxx-7EA
uPD78064GF (A)-xxx-3BA

100-pin plastic QFP {Fine pitch} {14 x 14 mm)
100-pin plastic QFP (14 x 20 mm)
100-pin plastic QFP (Fine pitch) (14 x 14 mm)
100-pin plastic QFP (14 x 20 mm)
100-pin plastic QFP (Fine pitch) (14 x 14 mm)
100-pin plastic QFP (14 x 20 mm)

Remark  xxx s the AOM code suffix.

Special
Special
Special
Special
Special
Special

Please referto “Quality grade on NEC Semiconductor Devices” (Document number IE1-1209) published by NEC Corporation
to know the specitication ot quality grade on the devices and its recommended applications.

Difference between uPD78062(A)/78063(A)78064(A) and LPD78062/78063/78064

Part number

item

wPD78062(A), 78063(A), 78064(A)

wPD78062, 78063, 78064

Quality grade

Special Standard

375



NEC UPD78062(A), 78063(A), 78064(A)

78K/0 SERIES LINE-UP
The following shows the products of the 78K/0 Series organized according to their functions. The names in the

parailelograms are subseries names.
: Products in mass production

l Products under development
Y subseries are for C bus.

For control

100pins /" PD78078 ]/ yPD78078Y 'A PD78054 with timer added and enhanced external interface

100 pins 7 /PD78070A lpﬁb‘ﬁﬁiéif /' A ROM-less version of uPD78078

80 pins pPD73054 uPDraoav uPD78014 with UART and D/A added, and enhanced /O
§4pine T UPDTB0VBE J/LPD7BOIBFY / Ensbled iowvohags operation and increased RAM, ROM size options based on LPD78014

64 pins EPQZ§0_1_4_ // uPD73014Y pPD78002 with A/D, 16-bit imer added
64pins s YPDT7B0001 ¢ WPD78002 with A/D added
64 pins /' pP078002° // uPD78002Y / Basic subseries for controi
| 42/44 pins {_pPD78083 's On-chip UART, low-voltags (1.8 V) operation possible
;:m Far_F_ll:T_" driving
["100pins ¢ uPD780208 ? uPD78044A with enhanced /O, FIP C/D, display output total: 53
—+ 80 pins uPD78044A uPD78024 with 6-bit U/D counter added, display output totai: 34
L 64 pins PD78024 Basic subseries for FiP driving, display ouiput total: 26
| For LCD driving
— 100 pins /. yPD78064 - // uPD78064Y / Subseries for LCD driving, on-chip UART
Joulgeust
100 pins EEI_JZE!QQ_O_B_ 7 #PD78098 with enhanced /O
80 pins pPD78098 uPD78054 with IEBus controller added

The following lists the main functional differances among the 78K/0 Series products.

Function | ~ ROM Timer g-bit | 8-bit | . Voo MIN. | Extemal

Subserles Capacity o 16 Twamn | wor | 4o | ora Seriaf Interface | 1O Valus | Expansion
For uPD78078 |32 K10 60K | 4ch | tch [1ch | toh | 8ch |2ch |3oh (UART:tch) | B8 | 18V Yes
control | PD780704 - 61 |27V

uPD78054 |16 K to 60 K | 2ch 88 |20V

LPD7B018F |8 K to 48 K = |een 53 |18V

UPD78014 |8 K to 32 K 2.7V

uPD7B0001 |8 K N tch 38 No

pPD78002 [8Kto 16K 1ch - 53 Yes

1PD78083 - 8ch 1ch (UART:1ch) | 33 |18V No
For FIP |uPD780208|32K1040K |2ch | 1ch |1ch |fch |Bch | ~ |2ch 78 |27V No
anving | nD78044A | 18 K to 40 K 68 |

uPD78024 |24 K 10 32 K 54
For LCD |uPD78064 |16 K10 32K | 2ch | fch | 1ch | ich | Bch | — |2ch (UART:tch) | 57 | 20V No
driving
For |[EBus | uPD780808 [60 K 2ch ich | tch tch 8ch | 2ch |3ch (UART:ich)| 88 | 27V Yes

LPD78098 |32 K 10 60 K 6o |
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NEC uPD78062(A), 78063(A), 78064(A)

OVERVIEW OF FUNCTION

T
Part Number |
wPD78062 (A) i WPD78063 (A) uPD78064 (A)
ltem |
Intemal LM . 16 Koytes 24 Kbytes 32 Kbytes
memory Internal high-speed RAM 512 bytes 1024 bytes
LCD gisplay RAM 40 x 4 bits
General registe’s 8 bits x 32 ragisters (8 bits x 8 registers x 4 banks)
instruction cycle instruction execution time is variable
‘s";"‘:("le”‘d""" systemclock | 4 16/0.8 usi1.6 /3.2 us/6 4 us2.B us (at 5.0MHz operation)
Wha1 subsystem clock .
selectad 122 ps (at 32.768 kHz operation)

16-bit operation

Multiply/divide (B bits x 8 bits, 16 bits/8 bits)

Bit manipulate {set, reset, test, boolean operation)
BCD adjust. etc.

Instruction set

/O ports Totai 57
(including segment signal output pins) * CMOS input -2
s OMOS WO ) = ]
A/D convertar « 8-bit resolut:on x 8 channels
. Segmenl-glgﬁil output - Maximum 40 o o T
LCD controligr/driver * Common signal output Maximum 4
*» Bias . 1/2 or 143 l\tchable

) R BI2 wile T ol

Serial interface 3-wire, SBI2-wita mode seteclable : 1 channel
* 3-wire/UART mode selectable :1channal o ]
* 16-bit imerfavent counter  : 1 channal

Ti = 8-bit timer/event counter -+ 2 channels

imer

* Watch timer 1 channel
¢ Watchdog tmer - 1channel

Timer output 3 (14-bit PWM output capabiiity : 1)

19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz,
Clock output i 5.0 MHz (at main system clock 5.0-MHz operation}
32.768 kHz (al subsystem clack 32.768-kHz operation}

Buzzer output 1.2 kHz, 2.4 kHz, 4 3 kHz, 9.8 kHz (at main system ciock 5.0-MHz operation;
] Maskabie . .
i inferrupts Internal ~ 12, exigrpal 6
' e e ]
Vectored | Non-maskable
interrupts interrupts Intemal . 1
Sottware
interrupts Internal . 1
Tast input Internal : 1, external. 1
Supply voitage Vop=20to 6.0V
* 100-pin plastic QFP (Fine pitch} (14 x 14 mm)
Package

* 100-pin plastic QFP (14 x 20 mm)
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NEC pPD78062(A), 78063(A), 78064(A)

1. PIN CONFIGURATION (TOP VIEW)

« 100-pin plastic QFP (Fine pitch) (14 x 14 mm)
nPD78062GC (A)-xxx-7EA, 78063GC-xxx-7EA
uPD78064GC (A)-xxx-7EA

58 S
E < S
o PIRNEE
z EEEEEE. » 35
fgneezonce gy & g2
ai&ax&ssaxg§%§8§E§§§;QQEE
50 g ¢ ? ) § o o¢ oo
i , _
P11/ANIT ~ao] 10099 98 97 86 85 8403 8291 Y060 83 87 868564 B3 82 81 8075 78 17 761 pro5iami
P1z/ANIR z=—l2 O 74f+- = P275CKO
P13/ANI3 “=—v3 7abe—e P26:500/5B1
P14/ANIA ~=—+fa 72} = P25ISIO/SBO
P15/ANI5 w5 71fe—-= 3 PB0/S3Y
P1B/ANIE . =——={6 70t -~ PB1/S38
PU7IANIT ~= |7 9t -~ . FBZS37
Ave - |8 ol - :
Avege . — -9 B7ra = P
P100 ©= - =10 g - PR5SE
P101 “e—ed 11 65°e e ORRS3T
ves - 112 Py 532
P102 .= -—={13 P50;S31
P103 = --=f14 . P31:530
P30TOC =+{15 Puz, 529
P31/T07 .~ —+{16 ousSeR
P32z . =-->{17 Po4sS27
P3ATH —<-e{18 £95/526
P34 TI2 e ol18 PY6/S25
PISIPCL -e—e{20 PY7I524
P36/BUZ ~=——=] 21 . 823
P37 == 22 S22
COMD ~=——{23 53] — - 521
COMt - 124 52 =520
COM2 o e |28 51} w3819
26 27 26 23 30 31 32 33 34 35 36 37 3839 40 41 42 43 44 45 46 47 48 49 50
I T i
i «Q &l (o] . /_!) o Q l! < ‘ }l é) é o 0L !
3255985508388583355238553

Cautions 1. Connect directly the IC (Internally Connected) pin to Vs,
2. Connect the AVoo pin to Voo.
3. Cennect the AVss pin to Vss.
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NEC uPD78062(A), 78063(A), 78064(A)

» 100-pin plastic QFP (14 x 20 mm)
uPD78062GF (A)-xxx-3BA, 78063QF (A)-0x-3BA

HPD7B0B4GF (A)-xxx-3BA
a2
2omn - -
FHIHHH P

821

PoG/SONSE] 0as] 10000 98 97 96 95 8463 9201 20 89 83 67 86 85 84 83 82 el s
P27/SCK0 o=—+2 O 79F—=°s19
P70/SI2/RxD 0=—{3 78}—~ocs18
P71/802/TxD O=—said 77}——>05817
PT2/SCKZ/ASCK 0=—{5 76|—=0516
Ic o——-A6 75— w0 S15
x2 o—|7 74 —=0514
X1 o—-|8 73—c 513
Voo o——]9 72f—=0s12
XT1/PQ7 o——=]10 7t—=0 811
XT2 1 70f—=o0 S10
REGET o——+]12 gof—=oS8
POO/INTPO/TIO0 o——={13 68|—=o S8
POHANTRTIO! oe—e]18 67|87
PO2/INTP2 O=—e115 66 ’—>o S6
POBANTP3 o=—=]16 e5{~°85
PO4ANTPS 0=—2]17 64 —’0’;;
POSANTPS Oe—s]18 63f—=c
P110 ce—={19 521—»052
P111 o=—s|20 61 f—so81
P112 0=—s{21 60}—=0 50
P113 0=—sf22 59— OVss
P114 oe—el23 S
P115 0e—o24 s7——°Vier
P116 25 56[———0 Vico
P1170 6 55— BIAS
AVss 27 54l wocoms
P1O/ANIO © 28 53— COM2
P11/ANI1 O=—=129 52f——=o0 comt
P12/ANI2 0e—{30 51[—=2como
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

232t 8 IR5888853F8gN5
223 E22>55% 2
§§§g§<<mm am§E§§§§§
TEiiaR g

Cautlons 1. Connect directly the IC (internally Connected) pin to Vss.
2. Connect the AV pin to Voo.
3. Connect the AVss pin 10 Vs,
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uPD78062(A), 78063(A), 78064(A)

P00 10 P05, PO7

P10to P 7
P25 to P27
P30 to P37
P70 to P72
P80 to P87
P90 to P47
P100 to P103
P110to P117
INTPO to INTPS
Ti00, TIO1
T, TI2

TOO to TO2
SBO, SB1
Sig, s12
500, s0O2
SCK0, 5CK2
RxD

TxD

ASCK

PCL

BUZ

Port0

. Pott
: Pont2
: Port3
. Pont7
. Pong
: Pont9
. Port10
: Port11
. Interrupt from Peripherals
. Timer Input

: Timer Input

. Timer Qutput
. Serial Bus

. Serial Input

: Serial Qutput
. Serial Clock

1 Receive Data
: Transmit Data
. Asynchronous Serial Clock
: Programmabie Clock

: Buzzer Clock

S0 to 839

Vico to VLc2
BIAS

X1, X2

XT1, XT2
RESET
ANIO to ANI7
AVoo

AVss

AVrer

Voo

Vss

IC

1 Segment Output
COMO to COM3 .
1 LCD Power Supply

1 LCD Pawer Supply Bias Control
: Crystal an System Ciock)

. Crystal (Subsvstem Clock)

: Reset

1 Anaiog Inpr .t

1 Analog Piwer Siroly

1 Analog G- 5

1 Analog Referunce voltage

Common Quitput

: Power Suppiy
: Ground
: Internally Connected



NEC uPD78062(A), 78063(A), 78064(A)

2. BLOCK DIAGRAM

TOWP30 o TER /,':>—— ] le--— POO
THOANTPOPOO COUNTI 7] porto K Potto Pos
TIO1ANTP1PO1 i K] —

fe—— Po7

e =

TI1/P33 ——e] EVENT COUNTER | @ "

To2P32 ~—Jemen (K2 pomT2 K2 pastopar

TIP3 e courere [

K porta K- paotopar

P

WATCHDOG THER A
\r‘v” FrowFr2
SN
WATCH TIMERK > <:‘V PORTS | " P80 to P87

SI/SBOP25 w—] 78K/0 AN
SOWEB! er: SERIAL o | [crucore ROM \n/ PR to P97
=—"|wrERFace 0[N
e 2
57 ke e
SERIAL
1 AN
o SO2TNPTt INTERFACE 2 <ﬁ>| PORT11 I; ™ P10t P17
SCRIASCK/P72 =]
[~ sows23
ANIOP10to [
ANDPYT AAM ", g4mero
AVeo ——1{ D CONVERTER K ., s32/Po7 16
AVie —— o " 530/P80
AVaer — - CONTROLLER/ > COMO 1o COM3
INTPO/POO to [ INTERRUPT | Any K1 Viss to Vi
INTP&/POS CONTROL | — sias
le— 0
BUZP36 BUZZER OUTPUT :
. . AEsET
| i : SYSTEM X
CLOCK QUTPUT i X2
Poupss CONTROL Voo Va IC [ CONTROL le—— xT1/PO7
L —

Remark The internal ROM and RAM capacities vary depending on the product.
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NEC nPD78062(A), 78063(A), 78064(A)
3. PIN FUNCTIONS
3.1 PORT PINS (1/2)
‘ Alternate
Pin Name 110 Function After Resat function
Poo input Input only Input INTPO/TI00
POt INTP/TIO1
Po2 Port 0 Input/output can be specified bit-wise. INTP2
P03 '"p“'z‘ 7-bit 1O port. When used as an input port, pull-up nput INTP3
PO4 outp ragistor can be connected by software. NTP4
POs INTPS
PO7Nete 1 Input Input only Input XT1
Port 1
Input/ 8-bit input/output port. ANIO to
P10 to Py7 output Inputioutput can be specified bit-wise. Input
When used as an input port, pull-up resistor can be connected by ANI7
software 1
P25 Port 2 S10/SBO
Input/ 3-bit input/output port.
P26 . U , | "meutloutput can be spacified bit-wise. input SO0/SB1
utpu When used as an input port, pull-up resistor can be connected by
P27 software. SCKo
P30 Too
P31 TOY
P32 Port 3 TO2
pas 8-bit input/output port. ™
Input/ {nput/output can be specifiad bit-wise. Input
P34 output When used as an input port, pull-up resistor can be connected by Ti2
P35 software, PCL
P36 8uz
P37 —
P70 Port 7 SI2/RxD
P71 Input/ 3-bit input/output port. SO2/TxD
Input/output can be specified bit-wise. input po—
output SCK2/
When used as an input port, puil-up resistor can be connected by
P72 ASCK
software.
Notes 1. When using the PO7/XT1 pins as an input port, set (1) bit 8 (FRC) of the processor clock control register. (the

382

on-chip teedback resistor of the subsystem clock oscillator should not be used.)

When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input, port 1 is set to the input mode.
However, the pull-up resistor is automatically disabled.



NEC uPD78062(A), 78063(A), 78064(A)

3.1 PORT PINS (2/2)

Pin Name o Function After Reset :Iut:Cr:::]a
Port 8
8-bit input/output port
i input/output can be specified bit-wise.
nput/
P8O to PA7 output When used as an input port, pull-up resistor can be connacted by Input 839 to 532
software.
Input/output port/segmant signal output function can be specified in 2-bit
unit by the LCD control register.
Port 9
8-bit input/output port
input/ Input/output can be specified bit-wise.
P30 to P97 ouput | YWhen used as an input port, pull-up resistor can ba connectad by Input $31 to S24

software.
Input/output port/segment signal output function can be specified in 2-bit
unit by the LCD control register.

Port 10

4-bit input/output port

P100 o Input/ inputioutput can be specified bit-wise.

£103 autput When used as an input port, pull-up resistor can be connectad by
software.

LED direct drive capability.

Input P —

Port 11

8-bit input/output port

P110to Input/ Input/output can be spacified bit-wise.

P17 cutput Whaen used as an input port, pull-up resistor can be connected by
software.

Falling edge detection capability.

{nput —_—
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NEC uPD78062(A), 78063(A), 78064(A)

3.2 NON-PORT PINS (1/2)

Alternate
Pin Name 1o Function After Raset function
INTPO POO/TI00
INTP1 PO1/TI01
INTP2 External Interrupt input by which the effactive edge (rising edge, PO2
Input falling edge, or both rising edge and falting edge) can be specified. Input
INTP3 P03
INTP4 PO4
INTPS P05
Sio P25/SBO
Input Serial interface serial data input. Input
Si2 P70/AxD
SO0 P26/SB1
Output Serial interface serial data output. input
S02 P717TxD
SBo P25/S10
Input/ Serial interface serlat data Input/output. Input
sB1 output P26/S00
SCKO P27
pt— toput/ Serial interface serlal clock input/output. Input
SCK2 output P72/ASCK
RxD input | Asynchronous serla Interface serial data input. npit | prosSI2
TxD Output | Asynchronous serlal interface serial data output. Input P71/S02
ASCK Input Asynchronous serial interface seriat clock input. input P72/SCK2
Tiog External count clock input to 16-bit timer (TMO). POO/INTPO
Tio1 Capture trigger signal input to capture register (CR00). PO1/NTP1
input Input
™ P Extemal count clock input to 8-bit timer (TM1). P33
Ti2 Extemal count clock input to 8-bit timer (TM2). P34
TOO 16-bit timer output (shared with 14-bit PWM output). P30
TO1 Output Input P31
8-bit timer output. Emmet—
TO2 P32
PCL Output | Clock output (for malin system clock, subsystem clock trimming). input P35
BUZ Output | Buzzer output. Input P36
S0 to 23 Output -
S24 t0 S31 | Output | LCD controller/driver segment signal output. P97 to P90
input
$32 10 539 P P87 to P80
COMO o COM3 | Output | LCD controller/driver common signal output. Output e
Vico to Vice —_— LCD drive voltage. Spiit resistors can be incorporated by mask option. _—
BIAS —— | LCD drive power supply. — —_—
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uPD78062(A), 78063(A), 78064(A)

3.2 NON-PORT PINS (2/2)

Pin Name o Function After Reset Af::cr::n!ﬁ
ANIO to ANI7 | Input A/D converter analog input. Input P10 to P17
AVrer Input A/D converter reference voltage input. — ——
AVoo _— A/D converter analog power supply. Connect to Voo. — —_—
AVss —_— A/D converter ground potential. Connect to Vss. _— —
RESET tnput System reset input. — —
X1 Input ——— ——

2 — Main system clock oscillation crystal connection. — T
XT1 Input Input P07
xT2 - Subsystem clock oscillation crystal connection. — —
Voo —_—— Positive power supply. — ——
Vss —— Ground potential. — —_—

Ic — Internal connection. Connect directly to Vss pin. — —_—

3.3 PIN VO CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS
The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
For the input/output circuit configuration of each type, see Figure 3-1.

Table 3-1. Input/Output Circuit Type of Each Pin (1/2)

Pin Name

inputioutput

Circuit Type Vo

Recommenxied Connection when not Used

POO/INTPO/TIO0

2 input

GConnected to Vss.

POH/INTP1/TIO1

PO2/INTP2

PO3/INTP3

PO4/INTP4

POS/INTPS

8-A input/output

Independently connected to Vss through resistor.

PO7/XT1

16 Input

Connected to Voo.

P10/ANIC to P17/ANI7

1

P25/510/5B0

P26/S00/SB1

P27/SCKO

10-A
Input/output

P30/T00

P31/TO1

P32/TOZ

$-A

independantly connected to Voo or Vss through resistor.
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Tabls 3-1. Input/Output Circuit Type of Each Pin (2/2)

Rin Mame g‘::‘l:‘::: 1o Recommended Connection when not Used
P33/Tiy
8-A
P34/Ti2
P35/PCL
P36/BUZ 5-A
P37
PrOSIZRD) bt Input/output independentty connected to Voo or Vss through resistor
P71/802TxD 5-A
P72/SCK2/ASCK 8-A
P80/S39 to ~87/832
PIO/SI to P9T7/524 174
P100 to P103 5-A
P110to P117 8-A Independently connected to Voo through resistor
S0 to S23 17
COMO 1o COM3 18 Output
Vi to Vi Leave open.
BIAS - -
RESET 2 input _— -
XT2 16 Leave open. T
AVaer Connacted to Vss. o
AVoo - Connacted to Voo. T
AVss - | Connscted to Vss. T
IC 2 Connected directly to Vss . T T
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Figure 3-1. Pin Input/Output Circuits (1/2)

Type 2 i

Type 8-A
Voo
puliup D I
enable P-ch

Voo

dota ——+—{ [ pon
INOUT
output N-ch|
disable
Schmitt-Triggered input with Hysteresis Characteristic
Type 5-A I Type 10-A
Voo Voo
puliup putlup
enable Do pen enable ——Po{ [ Pen
Voo Voo
dain——e—{ I pon dea———{ D[ pen
é —o INOUT ‘ ] ‘ INOUT
output open drain
disable <h output disable %
s T —<
onable
Type 11
Voo
pullup D“ |
enabie P-ch
data —————9 P-ch
———0 IN/QUT
output N-ch
dlsabia
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Flgure 3-1. Pin Input/Output Circuits (2/2)

Type 16 _J Type 17-A
Voo
?‘
teedback cut-off 2
‘ ul X :
Pen _L_ Snabie e D |
-IVDO
I {[» P-ch |
' 1“*07#-@ INOUT
] T Fren
X7 XT2 - I
! i
Type 17 _J Vict ——————qiyA~ e e .
~—‘_r | I ! e P-ch
Veen o H
P-ch SEG o .
Vie — data
N-eh ™ t:x ch| l‘
P-ch Pch __
=
SEG Vicz ——¢ — .
data N Nm£ ,
i
P<ch ___ N-ch f—-—
Vic +_
N-ch ==
I
Type 18
b
Vo T . _
[
i Vgt ——— - 4 e o T
) N-¢ch ™ |
i - pD“ ' L AN'L!\
< -
» S R
| e 1) g
! coMm Nempp oy
B o | =
‘ P<h |
Vict g T o .
B
[




NEC uPD78062(A), 78063(A), 78064(A)

4. MEMORY SPACE

The memory map of the uPD78062(A)/78063(A)/78084(A) is shown in Figure 4-1.

Figure 4-1, Memory Map

FFFFH
Special Function Register (SFR)
256 x 8 Bits
FFOOH
FEFFH{ General Registers
32 x 8 Bits
FEEOH
— ——
== ke~
Internal High-Speed RAM
mmmmH nnnnH
mmmmH-1 -~
= Program Area -~
Data Memoty Reserved
Space 1000H
FABOH OFFFH
FATFH = CALLFEntryArea =\
LCD Display RAM
40 x 4 Bits 0800H
FAS8H O7FFH
FASTH . __
-~ Program Area -
!
== Resarved == { 0080H
/ 007FH
nnnnH+1 CALLT Table Area
nannH
? 0040H
Program = ~ 003FH
Memory [~ Internal ROM"™*
Space Vector Table Area
. _}_ 0000H 0000H

Note The capacity of the internal ROM and internal high-speed RAM ditfers according to the product. (refer to the following

table.)
Part Number Last Address of intarnal ROM Start Address of Internal
an Num nnnnH High-Speed RAM mmmmH
pPD78062(A) 3FFFH FDOOH
pPD78083(A) SFFFH FBOOH
uPD780684(A) JFFFH
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5. PERIFHERAL HARDWARE FUNCTION FEATURE

5.1 PORY
There are two kinds of /O ports.

« CMOS input (P00, PO7) D2
« CMOS input/output (P01 to P05, Port 1103, 7to 11)  : 55
Total . 57

Table 5-1. Functions of Ports

Name Pin Name Function

P00, PO7 Dedicated input port

Port 0 P01 10 P05 | MPULOUIPUt port. Inputioutput spacifiable bit-wise.
When used as input port, on-chip pull-up resistor can be used by software

Port1 | P10toP17 Input/output port. Input/output specifialbe bit-wise.
. When used as input port, on-chip pull-up resistor can be used by software.

Input/output port. input/output spacifiable bit-wise.

Port 2 P25 to P27 3 > i
When used as input port, on-chip pult-up resistor can be used by software

Input/output pont. Input/output soecifiable bit-wise.

Port 3 P3G to P37
When used as input port, on-chip pull-up resistor can be used by software

{input/output port. Input/output spectiable bt-wise.

Port 7 P70 to P72
‘ When used as input port, an-chip pull-up resistor can ba used by software

Inputioutput port. Input/output specifiable bit-wise.

When used as input port, on-chip puti-up resistor can be used by softwara.

Input/output port/segment signal output function specitiable in 2-bit units by LCD control
register.

Port8 | PBOto P87

input/output port. Input/output specifiable bit-wise.

When used as input port, on-chip pull-up resistor can be used by software

Input/output port/segment signal output function specifiable in 2-bit units by LCD control
register.

Port 9 Pg0 to P97

input/output port. input/output specifiable bit-wise.
Port 10 | P100 to P103 | When used as input port, cn-chip putl-up resistor can be used by software
Direct LED drive capability.

Input/output port. input/output specifiable bit-wise.
Port 11 P110to P117 | When used as input port, on-chip pull-up resistor can be used by software.
Test input flag (KRIF) is set to 1 by falling edge detection.
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52 CLOCK GENERATOR
There are two kinds of clocks, a main system clock and a subsystem clock.
The instruction execution time can also be changed.

* 0.4 us/0.8 ps/1.6 us/3.2 us/6.4 ps/12.8 us (during 5.0-MHz operation using main system clock)
* 122 ps (during 32.768-kHz operation using subsystem clock)

Figure 5-1. Clock Generator Block Diagram

XT1/P07 ©—+1 subsystem | for

Clock Waich Timer
XT2 ©— Osciitator Clock Output Function
Prescaler
= o] main
X1O*1 system | & Selec ~
Giock ™ P I)E”f‘i“
X2 ©—] Oscillator 12 ranp
1.4 o | fox | oo | b ! b
2 2|2 |2 |2¢]2
sTOP i
Standby CPU
Selec-| .1 Control Clock
tor Circuit (fory)
To INTPO
Sampiing Clock

5.3 TIMER/EVENT COUNTER
Five timer/event counter channels are incorporated.
« 16-bit timer/event counter : 1 channel
¢ 8-bit timerfevent counter  : 2 channels
* Watch timer : 1 channel
+ Watchdog timer : 1 channel

Table 5-2. Timer/Event Counter Types and Functions

16-bit Timer/ 8-bit Timer/
Event Counter Event Counter Watch Timer | Watchdog Timer

interval timer 1 channel 2 channeis 1 channel 1 channel
¥ External event counter 1 channel 2 channeis - -
Timer output 1 output 2 outputs - -
PWM output 1 output - - -
Function Pulse width measurement 2inputs - - -
Square wave output 1 output 2 outputs - -
One-shot pulse output 1 output - - -
Interrupt request 2 2 2 1
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Figure 5-2. 16-Bit Timer/Event Counter Biock Diagram

¢ — (

&

5 } INTP1
TIO1POIANTPY (O)———— 16-Bit
|| Capture/Compare
for Reglster (CR0O) INTTMOO
AN \_J_,\
PWM Ll
Puise Output
— ﬁ;l Output TOWP30
Watch Timer Outout N Cortro ——=] controGira [~©
Cireutt ]
2tex ' —]
fxx 16-Bit
=1 Timer Register
o2 for (TMO)
fou22
Clear | sogcur [
i
00/POO/INTPO (O b = ~ INTTMO1
INTPO
A
16-Bit
Capturef&:mpare
lar
(cgm)

S internal Bus S

Figure 5-3. 8-Bit Timer/Event Counter Block Diagram

p—— T
-

Compare v‘ﬁ
B
Registor (CR10) Compare Register

(CR20) Output
Match l,[? IT Select m] Control [{(O) TO2/P32
- Vot * L tor Circuit

pr )

INTTM1

|
I
t2-bos2e TI r —————— > INTTM2
8-Bit 1
[ 773} R— = Timer Register 1 L
for TM1) 8-Bit
THP33 (O— | o] Timer Register 2
— Clear | ¥ (TM2)
Clear
Bov2-bove?
Selector | :
pou2tt T ] | i
TI2P34 O i !
L : e ! Output |
J Controt HQO) TO1/P31
A 7 Circuit
S intemat! Bus S
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Figure 5-4. Watch Timer Block Diagram

o fw
Fi
/27 ——e] f Selactor 5-Bit Counter
Selec- 1 Prascaler ‘Solacto}—— INTWT
fxr ——=]
i fw
tw | wolotw |t W 21
N F W | 7| B F
—
Selactor INTTM3
b————To 16-Bit
Timer/Event Counter
TolCD
Controller/Driver
Figure 5-5. Watchdog Timer Block Diagram
% Prescaler
o | B | Bex | B | box | fxx | fxx
24 | X | |7 | & | H |2l
! INTWOT
— ] ___rhskable
Request
Selector 8-Bit Counter ——CWW: — RESET
INTWDT
[—— =
Interrupt
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6.4 CLOCK QUTPUT CONTROL CIRCUIT
Clocks of the following frequency can be output as clock outputs:
o 19.5 kHz/39.1 kHz/78.1 kHz/156 kH2/313 kHz/625 kHz/1.25 MH2/2.5 MH2/5.0 MHz (main system clock: in 5.0

kHz operation)

» 32.768 kHz (subsystem clock: in 32.768 kHz operation)

fof2——»]
0/ 22—

Figure 5-6. Clock Output Circult Block Diagram

b2 —————o| Sal

/2 ——————m]
fio/28————]
o/ —————

i

Output Controt Circuit }——————3) PCUP35

5.5 BUZZER OUTPUT CONTROL CIRCUIT
Clocks of the following frequency can be output as buzzer outputs:
* 1.2 KkH2/2.4 kH2/4.9 kH2/9.8 kHz (during 5.0 MHz operation using main system clock)

Figure 5-7. Buzzer Output Control Circuit Block Diagram

/2 ———

/20—
to2"

394

Output Control Circuit

———0 BUZ/P3E
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5.6 A/D CONVERTER
Eight 8-bit resolution A/D converter channels are incorporated.
The following two types of start-up method are available.
» Hardware start
¢ Software stant

Figure 5-8. A/D Converter Block Diagram

Series Resistor String
..... i
H . AVop
ANIOP10 (O HE O) AVREF
ANI1/P1H (O—] L
ANiZP12 (O Voitage Comparator  : Tap :
ANIP13 @)= Seloc-s
Selec- HE ]
ANI4/P18 ©)—=1 " tor [
ANIS/P15 (O] P
B oo
ANI6/P16 (O . D) Avss
ANI7/P17 (Cr— Successive Approximation "
Register (SAR)
K
t |
E
INTP3/PO3 (O—»] pocde T Gonwrol 4| INTAD
INTP3
~ 7
A/D Convarsion Resuit
Register (ADCR)
I

N

S Intemal Bus S

5.7 SERIAL INTERFACE
Two clocked serial interface channels are incorporated:
» Serial interface channel 0
« Serial interface channel 2

Table 5-3. Serial Interface Channel Block Diagram

Function Serial Interface Channel 0 Serial interface Channel 2
3-wire sedal 1O mode @ (MSB/LSB-first switchable) @ (MSB/LSB-first switchable)
SBI (serial bus intertace} mode @ (MSB-first) —
2-wire seral /O mode @ (MSB-first) —
Asynchronous serial interface i ® (Dedicated baud rate generator
(UART) mode incorporated)
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Figure 5-9. Serial Interface Channel 0 Block Diagram

S Intemal Bus S
it
SI0/SBA/P25 @——b—— AW
Serial /O Output
Sefector Shift Reglster 0 (SI00) L:Eh
SO0/SB1/P26 @—«%: T T
JE— J
Busy/Acknowiedge
8 Bus Release/Command/ put Clrcuit
_q__ ’.. Acknowledge Detector
Interrupt Request
SCKo/P27 () ) D bel  serial Glock Counter | Signal Generator INTCSI0
—
TO2
Figure 5-10. Serial Interface Channe! 2 Block Diagram
Intemal bus S

RXD/SI2/P70 @———{>—
TXDISO2/PT1 @———<'L

ASCK/SCK2/P72
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Register (AXB/SI02

[
Control Circuit
1 -

Recsive Shift Transmit
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rol Circuit INTSRANTCSI2
| SCK Output
Control Circuit

]
Baud Rate

Generator [\ fxx-bos2'0

< L
Transmit Shift
ster (TXS/SI02)
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5.8 LCD CONTROLLER/DRIVER
An LCD controller/driver with the following functions is incorporated.
« Selection of 5 types of display mode
+ 16 of the segment signal of outputs can be switched to input/output ports in units of 2.
(P80/S39 to P87/S32, P90/S31 to P97/524)

Table 5-4. Display Mode Types and Maximum Number of Dispiay Pixels

Bias Method Time Multipiexing Common Signal Used Maximum Number of Display Pixels
—_ Static COMO (COM1 to COM3) 40 (40 segments x 1 common)
™ 2 COMO, COM1 80 (40 segments x 2 commons)
3 COMO to COM2 120 {40 seg x 3 commons)
- 3 COMO to COM2
4 COMO to COM3 160 (40 sagments x 4 commons)

Figure 5-11. LCD Controller/Driver Block Diagram

S intemal Bus S

1 1
J} j Prescaler %
Display
Data Memory ) ‘J fw 1 tw w
‘r ) ! = 27
i L | Timing Controter | C2C  epor
ot | | ourabun e
ta Selactor
[ [ |
J E L/ f ! LCD Drive Voltage
) > J <_| Generator
Segment Driver Common Driver ‘ }

] ! | |
| l b
: i L o 9bes 6950

SO--------S23 524/P97 COMO COM? COM2 COM3 Vicz Vet VLco BIAS
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6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 INTERRUPT FUNCTIONS

There are twenty interrupt functions of three different kinds, as shown befow.
* Non-maskable interrupt : 1
« Maskable interrupts . 18
« Software interrupt |
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Table 6-1. Interrupt Source List

Interrupt Default Interrupt Source Internal/ Vector Basic Con-
Type Priority b . Extemal Table figuration
Neme Trigger Address | Type™s?
Non- Watchdog timer overflow (with watchdog timer
maskable INTWDT mode 1 selected) A
Wetchd Aow (with - internal 0004H
atchdog timer overflow (with interval timer
0 INTWDT mode selected) B
1 INTPO 0006H {C)
2 INTP1 0008H
3 INTP2 000AH
Pin input edge detection External
4 INTP3 000CH (D)
5 INTP4 000EH
6 INTPS 0010H
7 INTCSIO Serial intertace channel O transfer termination 00144
Seriat interface channel 2 UART reception error
8 INTSER generation 0018H
INTSR i«:x;:::::ace channel 2 UART reception
Maskable 9 001AH
Serial interface channel 2 3-wire transfer
INTCS12 termination
Serial interface channel 2 UART transmission
10 INTST termination 001CH
Reference time i al signal from watch
1 INTTMg | jorerence time intervel signel fro Internal | COTEM ®
16-bit timer register and capture/compare
12 INTTMOO register {CRG0) match signal generation 0020H
16-bit timer register and capture/compare
13 INTTMO1 register {CRO1) match signal generation 0022
8-bit timer/event counter 1 maich signat
14 INTTM1 generation Q024H
8-bit timer/event counter 2 match signal
15 INTTM2 genaration 0026H
16 INTAD A/D converter conversion termination 0028H
Software — .BRK BRK instruction execution Internal GO3EH (E)

Notes 1. Default priority is a priority order when more than one maskable interrupt is generated simultaneously. 0 is the
highast priority and 16 the lowest priority.
2. Basic configuration types (A) to (E) correspond to those shown on the next page.
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Figure 6-1. Basic Configuration of interrupt Functions (1/2)

(A) Internal non-maskable interrupt

S internal Bus S
[}
interrupt Priority Vector Table
Reguest Control — 1 Agdress
Circuit Geanaratcr
Standby Release
TT " Signal
(B) Internal maskable interrupt
S Internal Bus S
T T
! t o !
MK IE PR isp
T I R
vt &
gviorily
Interrupt ontrot - -
Igeque‘s’t IF Circuit
I
|
I Sldraly Hlease
e e -y
(C) External maskable interrupt (INTPO)
S internal Bus S
- L JT l T 7
S o y [ .
Samphing Clock External Interrupt f
Selact Ragister Mode Register MK iE PR ISP
(ch? (INTM%) i { |
L I |
— ! L i L T .

- - L. Pty Vector Table
interrupt Sampliny Edi . Luriiv - .| Address
Request C\ocﬁ 9 Detector IF D T Coie Generator

Standby
- * Reloase
Signal
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Figure 6-1. Basic Configuration of Interrupt Functions (2/2)

(D) External maskable interrupt (except INTPO)

Interrupt
Request

(E) Software interrupt

S intemad Bue )
7 | v+ 4
B [ [
” Vector Tabie
Endge ] F Pmnc:lyrc?;nm mr:’br
Standby
Signal
§ Intemal Bus \
Priority Vector Table
;Requos: m Generalor

E

PR

: interrupt request flag
: Interrupt enable flag
ISP :
MK

In-getvice priority flag
Interrupt mask flag

: Priority specification flag
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6.2 TEST FUNCTIONS
There are two test functions as shown in Table 6-2.

Tabie 6-2. Test Input Source List

Tast Input Source
- internal/External
Name Trigger
INTWT Watch timer overflow Internal
INTPT11 Port 11 falling edge detaction Extamnat

Flgure 6-2. Basic Configuration of Test Function

S Inlternai Bus 5
T

MK

'

4
— Standby Relsase
Sset el iF | DO

IF : Testinput flag
MK : Test mask flag

402



NEC uPD78062(A), 78063(A), 78064(A)

7. STANDBY FUNCTION

The standby function is a function to reduce current consumption. The following two kinds of standby functions are

provided.
o HALT mode : Halts CPU operating clock and can reduce average current consumption by the intermittent operation

along with the normai operation.
e STOP mode : Halts main system clock oscillation. Halts all operations with the main system clock and sets uitra-low

current consumption state with subsystem clock only.

Figure 7-1. Standby Function

CS8=0

Instruction HALT Instruction

Interrupt Interrupt
Request Request

Halting the main system clock enables the current consumption to be reduced.

Note
When the CPU is operated by the subsystem clock, the main system clock shouid be haited by an MCC setting. The

STOP instruction is not available.

Caution When the main system clock Is stopped and the system Is operated by the subsystem clock, the main
system clock should be returnad to after securing the osciiiation stabillzation time by a program.

8. RESET FUNCTION

There are the following two kinds of resetting methods.

« External reset by RESET pin.
« Internal reset by watchdog limer runaway time detection.
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9. INSTRUCTION SET

{1) 8-blt instruction
MOV, XCH, ADD, ADDC, SUB, SUBS, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC, ROLC,
ROR4, ROL4, PUSH, POP, DBNZ

2nd operand [HLsbyzal
#byte A Lad sfr | saddr |laddr16| PSW | [DE} | [HL] |8l |$addris 1 None
1st operand [HL+C|
A ADD MOV | MOV |MOV | MOV |MOV {MOV MOV |MOV ROR
ADDC XCH |XCH |XCH | XCH XCH |XCH | XCH ROL
SUB ADD ADD | ADD ADD | ADD RORC
SUBC ADDC ADDC | ADDC ADDC | ADDC ROLC
AND suUB suB | sus sus  [SuB
OR SUBC SUBC | SUBC SUBC | SUBC
XOR AND AND | AND AND | AND
CMmP OR OR OR OR OR
XOR XOR | XOR XOR | XOR
cmpP CMP | CMP CMP | CMP
r MOV | Mov INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
[4) DBNZ
sfr MOV | MOV
saddr MOV MOV DBNZ INC
ADD DEC
ADDC
sus
suBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MoV | mov PUSH
POP
[DE} MoV
{HL} MOV ROR4
ROL4
{HL+byte] MOV
[HL+B]
[HL+C)
X MULL
c DIVUW

Note Exceptr=A
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{2) 16-bit instruction
MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

2nd operand
#word AX rpiee sfrp saddrp taddr16 sp None
1st operand
A ADDW MOVW MOovw MOVW MOvVW MOVW
susw XCHW
CMPW
p MOVW MOVt INCW, DECW
PUSH, POP
sfep MOVW MOVW
saddrp MOovVW MOVW
{adde16 MOVW
sP MOVW MOVW

Note Only when rp = BC, DE, HL

{3} Blt manipulation instruction
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

2nd operand
A.bit sfr.bit saddr.bit PSW.bits [HLLbit [ $addr16 None
1st operand
A.bit MOV1 BT SET1
BF CLR1
BTCLR
ofr.bit MOV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOVt BT SET1
BF CLR1
BTCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HLLbit MOV1 BT SET1
BF CLR1
BTCLR
[ 4 MOV1 MOV MOV1 MOVt MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

(4) Cail instruction/branch instruction
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DNZB

2nd Operand
—\ AX taddrié taddr11 (addrs} Saddr16

1st Operand

Basic instruction| BR CALL CALLF CALLT BR, BC, BNC,
B8R BZ, BNZ

Compound 8T, BF,

Instruction B8TCLR

DBNZ

{5) Other instructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, Di, HALT, STOP
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10. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Parameter Symbol Test Conditions Rating Unit
Voo 0310 +7.0 v
AVoo ~0.3to Voo + 0.3 v
Supply voltage
AVrer 031t Voo + 0.3 A
AVss -0.31t0+0.3 v
Input voitage v —0.310 Voo + 0.3 v
Output voitage Vo ~0.3%0 Voo + 0.3 v
Analog input voltage Vo | P10t P17 Analog input pin AVss — 0.3 to AVagr + 0.3 v
Per pin -10 mA
Total for PO to POS, P07, P10 to P17, P100, P101
- POl e - mA
Output currerd. high fou &P110t0 P117 18
Total for P26 to P27, P30 o P37, P70 to P72, 15 mA
P80 to P87, PE0 to PB7, P102 & P103
Peak value 30 mA
Par pin
A.m.s. value 15 mA
Total for POO to P05, P10 o Peak value 100 mA
P17, P100, P101 & P110 to
P17 R.m.s. value 70 mA
Output current, low o, e
Total for P30 to P37, P1oz s | Poakvalue 100 mA
P103 R.m.s. value 70 mA
Total for P25 to P27, P70 to Peak value 50 mA
P77, P8O to P87 & PBO to P87
R.m.s. value 20 mA
Operating ambient Ta —40 to +85 °C
Storage temperature T -85 to +150 °C

Note The r.m.s. value should be calculated as follows: [R.m.s. value} = [Peak value] x v Duty

Caution The product quality may be dsmaged even if a vaiue of only one of the above parameters exceeds the
absolute maximum rating or any value exceeds the absolute maximum rating for an instant. That is, the
absolute maximum rating is a rating velue which may cause a product to be damaged physically. The
absolute maximum rating values must therefore be observed when using the product.
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CAPACITANCE (Ta = 25 °C, Voo = Vss = 0 V)

Parameter Symbot Test Conditions MIN. TYP. MAX. Unht
Input capacitarce Cm -1 MHz 15 pF
Output capacitance Cour unmeasured pins 15 pF
1/O capacitance Cio returned to 0 V. 15 pF

Remark Unless specified otherwise, the characteristics of dual-function pins are the same as those of port pins.

MAIN SYSTEM CLOCK OSCILLATOR CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.0 t0 6.0 V)

Resonator Recc:}m?tnded Paramater Test conditions MIN, | TYP. | MAX. Unit
IC_x2 Oscillatol Voo = Osciliator
L H § o y fx) Note 3 :'D'B ' 1 5 MHz
Ceramic I] : requency (fx} voltage range
resonator :
: CZE 1013‘: Oscillation After Voo reaches oscil- A ms
”+ ............ : stabilization time ¥ 2 | lator voitage range MiN.
L_|c X2 X1 Oscillator
Crystal T frequercy (fx) e ! 5| M
resonator co= oI
1Y =7 | Oscillation Voo =45t 6.0V 1
> stabilization time %= 2 ae ms
X1 input
K X M
| xe xi]i; ey (s 10 6.0 Hz
External clock —i
4& X1 input
rPD74HCUO4 high/low level width 85 500 ns
{bus, ba)

Notes 1. indicates only oscillator charactenstics. Refer to “AC Characteristics” for instruction execution time.
2. Time required to stabilize oscillation after reset or STOP mode releass.

Cautions 1. When using the main system clock osclilator, wiring In the area enclosed with the dotted line should

be carried out as follows to avoid an adverse effect from wiring capacitance.

@ Wiring should be as short as possible.

@ Wiring should not cross other signal lines.

® Wiring should not be placed close to a varying high current.

® The potential of the oscillator capacitor ground should be the same as Vss.
@ Do not ground It to the ground pattern in which a high current flows.

® Do not fetch a signal from the osclliator.

2. the malin system clock ascillator is operated by the subsystem clock when the main system clock

is stopped, reswitching to the main system clock should be performed after the stable osclilationtime
has been obtained by the program.
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SUBSYSTEM CLOCK OSCILLATOR CHARACTERISTICS (Ta = -40 to +85°C, Voo = 2.0 to 6.0 V)

Resonator Recommended Circuit Parameter Tast Conditions MIN. | TYP. | MAX. | Unit

LLC XT1  X¥2| |{Oscilator frequancy 32 |32768| 35 | kHz

- (fer) o

Crystal rasonator : " :

: C4F . | oscitaton stabiization Voo = 451060V 12 | 2

e . time M2 s

-y T 10

XT1 input frequency 32 100 | kM

XT1 XT2 (fer) Mot z

External clock

XT1 input high-flow-levei
width (bmyben) 5 15 us

Notes 1. indicates only oscillator characteristics. Refer to “AC Characteristics” for instruction execution time,
2. Time required to stabilize oscillation after Voo has reached the minimum oscillation voltage range.

Cautions 1. When using the subsystem clock oscillator, wiring in the area encloged with the dotted line should
be carried out as follows to avold an adverse effect from wiring capacitance.

@ Wiring should be as short as possible.

® Wiring should not cross other signal lines.

@ Wiring should not be placed close to a varying high current.

@ The potential of the osciliator capacitor ground should be the same as Vss.
® Do not ground it to the ground pattern in which & high current flows.

® Do not fetch a signal from the oscillator.

2. The subsystem clock oscillator is designed as a low amplification circuit to provide low consumption
current, causing misoperation by noise more frequently than the main system clock oscliiation

clrcuit. Special care should therefore be taken about the wiring method when the subsystem clock
Is used.
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RECOMMENDED OSCILLATOR CONSTANT

MAIN SYSTEM CLOCK: CERAMIC OSCILLATOR (Ta = —40 to +85 °C)

Recommended Oscillator
Manutacturer Part Number Frequency (MHz) | Cireult Constant Voltags Range Remarks
C1(pF) | C2(pF) | MIN. (V) | MAX. (V)

Murata Mg, | CSAS.00MG 5.00 30 30 22 6.0
Co., Lid. CSTS.00MGW 5.00 Builtin | Buitin | 27 6.0

EFO0GC5004A4 5.00 Built-in Buiit-in 2.7 6.0 Lead type
Electronics EFOEC5004A4 5.00 Buiit-in Built-in 2.0 6.0 Round lead type
Components | EFOENS004A4 5.00 33 33 2.7 6.0 Lead type
Co., Ltd.

EFQS5004B5 5.00 Built-in | Builtin 27 6.0 Chip type

KBR-5.0MSA 5.00 33 33 27 6.0 Load type
Kyocsra PBRCS.00A 5.00 33 33 27 6.0 Chip type
Corporation | kgR.5.0MKS 5.00 Builtin | Bullt-in 2.7 6.0 Lead type

KBR-5.0MWS 5.00 Built-in Buiit-in 2.7 6.0 Chip type

SUBSYSTEM CLOCK: CRYSTAL RESONATOR (Ta = —40 to +60 °C)
Recommended Oscillator
Manufacturer Part Number Frequency (kHz) Gircuit Constant Voltage Range
C1 (pF) C2(pF) | R2(k) | MIN. (V) | MAX. (V)
Kyocera KF-38G-12P0200 22.768 15 22 220 2.0 6.0
Corparation {Load capacitance 12 pf)
Caution The operation of the osciliator constants is guaranteed, but not their reliabliity. If you require higher

reliability, contact the oscillator manufacturer directly.




NEC nPD78062(A), 78063(A), 78064(A)

DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.010 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
P10 to P17, P30 to P32, Voo = 2.7 0 6.0 V 0.7Voo Voo v
Ve | P35 to P37, P80 to PB7,
P90 to P97, P100 to P103 0.8Veo Voo v
P00 to POS, P25 to P27, Voo=2.7106.0V 0.8Voo Voo v
Vwe | P33, P34, P70 to P72,
Input voltage, P110 to P117, RESET 0.85voo Voo v
high Voo= 271060V | Voo-05 Voo v
Vas | X1, %2
Voo 0.2 Voo \%
45VsVos60V | 0.8Voo Voo v
Vine XT1/P0O7, XT2 27VsVoocd5V 0.9Voo Voo v
20V <SVoo <27V | 0gvos Vro v
P10 to P17, P30 to P32, Voo=27106.0V 0 0.3Voo v
Vi P35 to P37, P8O 10 P87, o 02 v
P20 to P97, P100 to P103 ~<V00
POO to POS, P25 to P27, Voo = 2.710 6.0 V 0 0.2Voo v
Vuz | pay, P34, P70 to P72,
input voitage, P110 to P117, RESET 0 0.15vo0 |V
low Voo = 271060V o 0.4 v
Vie | x1,x2
0 0.2 v
45V SVons6.0V 0 0.2Voo v
Viu | XTYPO7, XT2 27VsVbo <45V 0 0.1Voo v
20V < Voo < 2.7 Ve 0 0.1Vop v
Output voltage, Vou | Y0 = 451080V, lou=—1mA Voo - 1.0 Voo v
high fom = ~100 A Veo - 0.5 Voo v
P100 to P103 Voo = 4510 6.0 V, 0.4 20 v
lo= 15 MA
Vour | P00 to POS, P10 to P17,
P25 to P27, P30t P37, | Voo=45106.0V, 04 v
Output voltags, P70 to P72, P8O to P87. low = 1.6 mA
low P80 to P97, P110 to P117
Voo = 4.5t0 6.0 V. ‘
Vo | $BO, $B1, 5CKO open-drain, 0&ver |V
pull-up (R =1 kQ)
Vous | lou = 400 pA 05 Y

Note When PO7/XT1 is used as P07, the inverse phase of PO7 should be input to XT2.

Remark Unless specified otherwise, the characteristics of dual-function pins are the same as those of port pins.
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DC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbot Test Conditions MIN. TYP. | MAX, Unit
P00 to POS, P10 to P17,
P25 to P27, P30 to P37,
luw P70 to P72, P80 to P87, 3 uA
Input loakage Vi= Voo P90 to P97, P100 to P103,
current, high P110to P117
luwz X1, X2, XT1/PO7, XT2 20 pA
P00 to P05, P10 1o P17,
P25 to P27, P30 to P37, ‘
L P70 to P72, PBO to P87, -3 1 pA
Input leakage Vi=oV P30 to P97, P100 to P103,
current. fow P110 o P117
Iz X1, X2, XT1/PO7, XT2 -20 uA
4 k
Output leakage | = | yo_ veg 3 uA
current, high ) |
1 T
Qutput leakage e | Vom0V 3 A
current, low ! {
Vi=0V, Po1 to P05,
' 01 10 PO 45V VoSG0V 15 0 | % |
Software P10 to P17, P25 o P27.
pull-up resistor R P30 to P37, P70 to P72,
P80 to P87, PO to P97, 27VEVn <45V C20 500 | k@
P100 to P103, P110 to P117
Voo = 5.0 V + 10 %Nete 4 4 12 A
5.00 MHz, Crystal oscillation L ; g
(fxx = 2.5 MHz)et*2 j Voo =30V £ 10 SNetes 0.6 18 mA
oo | CPerating mods [ Voo = 22V £ 10 Shetes 035 | 105 | mA
5.00 MHz, Crystal oscillation |y, - 50y x 10 SpNees 6.5 195 | mA
(fxx = 5.0 MHzNew?
Supply operating mode Voo = 3.0V £ 10 %Mt 0.8 2.4 mA
curranthets t - Voo =50V £ 10 % 1.4 42 mA
5.00 MHz, Crystal oscillation
(box = 2.5 MHzjten 2 Voo =3.0V 210 % 500 | 1500 | pA
!
poz [ HALT mode Voo=22V:10% | 280 | 840 | pA
| i 5.00 MHz, Crystal osciliation ; Voo=50V+10% f 1.6 ! 48 mA
' : (fxx = 5.0 MiHz N2 ]L
| | HALT mode {Vop=30V£10% 650 | 1950 uA

Notes 1. Not including currents flowing in on-chip puli-up resistors or LCD split resistors.
2. Main system clock fxx = fx/2 aperation (when osciliation mode selaction register is set to 00H)
3. Mair system clock fxx = fx operation (when oscillation mode selection register is set to 01H)
4. High-speed mode operation (when processor clock control register is set to 00H)
5. Low-speed mode operation {when processor clock control register is set to 04H)

Remark Unless specified otherwise, the characteristics of dual-function pins are the same as those ot port pins.
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DC CHARACTERISTICS (Ta = ~40 to +85 °C, Voo = 2,0 t0 6.0 V)

Parameter J Symbol

Test Conditions

too3

Vop=50V +10%

32.768 kHz, Crystal illation

(Voo =30V =10 %

operating modeNet2

Voo=22V 1 10°%

Voo =50V 1+ 10 %

32.768 kHz, Crystal oscitlation

i

i
i
loos =30V +10°
Supply } HALT mode®=*? ﬁ—xw =%é~\7;m:——f—
cumentt XT1=0V Vor =50V 0% |
l Ipos STOP mode Voo= 3.0V *10°%
i When feadback resistor 18 connectsd Voo =22V 1 10°%
| XTt=0V Vob =50V +10 %
! tops STOP mode Yop=3.0Vx10°%

When faedback resistor is disconnectad

Voo=22V110°%

Notes 1. Not inciuding currents flowing in on-chip pull-up resistors or LCD spilit resistors
2. When the main system clock is stopped.
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DC CHARACTERISTICS (Ta = —10 to +85 °C)

(1) Static Display Mode (Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MiN. TYP. | MAX. Unit
LCD drive volags Vico 2.0 Voo v
LCD spilit resistor Ruco 60 100 150 k2
LCD output voitage

Ve lo =15 pA 0 0.2

daviation™e (common) e | =M 2.0 V < Vico < Voo * v
LCD output voitage Voos | lo=41 uA Vicon = Vico 0 02 | v
deviation“* (segment)

Note The voitage deviation is the ditference from the output voitage corresponding to the ideal value of the segment and
common outputs (Vicon; n =0, 1, 2).

(2) 1/3 Blas Method (Voo = 2.5 10 6.0 V)

Parameter Symbot Test Conditions MIN. TYP. | MAX. Unit
LCD drive voitaga Vico 2.5 Voo \J
LCD split resistor Rico 60 100 150 kQ
LCD output voitage Vooc o= £5 pA 2.5V < Vico < Voo 0 +0.2 v
deviation®** (comman) Vieoe = Vico
LC[? o.utpui voltage Vooe fom 11 pA Vieoy = Vicox 2/3 ° 02 v
deviation** (segment) Vicpz = Vicox 1/3

Note The voitage deviation is the difference from the output voltage corresponding to the ideal value of the segment and
common outputs (Vicon; n =0, 1, 2).

(3) 1/2 Blas Method (Voo = 2.7 to 6.0 V)

Parameter Symbot Test Conditions MiN. TYP. | MAX. Unit
LCD drive voltage Vico 2.7 Voo \
LCD spilit resistor Rico 60 100 150 kQ
LCD output voltage 2.7 V < Vico € Voo

Vi lo = %5 pA 1} 0.2 v

deviation*** (common} oo ° " Vicoo = Vieo
LCD output voltage Voos lo=11 uA Vicor = Vieox 1/2 0 102 v
deviation“** (segment) Vicoz = Vieor

Note The voltage deviation is the difference from the output voltage corresponding to the ideal value of the segment and
common outputs (Vicon, n =0, 1, 2).
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AC CHARACTERISTICS (Ta =-40 to +85 °C, Voo = 2.0 t0 6.0 V)

(1) Basic Operation

Paramata: i Symbol Test Conditions MIN. TYP. | MAX Unit
X ‘ Operating on main systam clock Voo=27106.0V 0.8 64 HS
Cyclo tima ‘ o = 2.5 MHz) "ot 22 64
{Minimum (fxx = 2.5 MHz) - bs
instruction Ter Operating on main system clock 455Voo560V 0.4 32 ps
execution time) (box = 5.0 MHz) bt 27<Voo<d45V | 08 | 32 us
Operating on subsystem clack aov T ypp 28 us
T3, 2 input o Voo =4.5106.0 V o | 4 MHz
frequency 0 } 275 kHz
Ti1, 2input highy | tmw, Voo=45106.0V 100 | ns
{ow-leve! widih tre 1.8 ' us
Motes e B
Interrupt nput tarw, | INTPO Bl e us
highffow-leve: - INTP1 to INTPS, Voo=271060V{ 10 | us
) " B

width " [Pi0t P17 20 us
RESET low-level| tas. Vop=271t06.0V |10 ‘L us
width e s

Notes 1.

Main system clock fxx = fx/2 operation (when oscillation mode selection register 1s set tc 00H)

2. Main system clock fxx = tx operation (when oscillation mode selection registur 1o 3¢t to L1H)

3. This is the value when the external clock is used. The value is 114 us (min.) when tne crvstal resonator is used.
4. in combrnation with bits 0 {SC30) and 1 {3CS1) of sampling clock select reguier. 502

tetween fxx/2N, xx/32, txx/64 and fxx/128 (when N = 0 to 4).

Tcv vs Voo (At main system clock fxx = tx/2 operation)

€3

o

Cycle Tme Tov [us)

o

414

N

Supply Voltage Vo (V]

o ls)

Cycle Time To

s uf fLan is possible

Tev vs Voo (At main system clock fxx = 2 operation)

sarantesct O aneit,

-1 Range

Cupp y e0ItAG .




NEC pPD78062(A), 78063(A), 78064(A)

(2) Serial Interface (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V}
(a) Serial Interface channel 0

(i) 3-wire serial YO mode (SCKO... Internal clock output)

Parameter Symbol Test Conditions MiN. TYP. MAX. Unit

45V <Voo g 6.0V 800 ns

SCKO cycle time tecvr | 27V<SVoo<45V 1600 ns
3200 ns

SERT highlow-I . trom, Voo =4.5106.0V trevi/2 ~ SO ns
Ohighlow-levalwidth | | teori/2 — 100 ns
45V<sVor<6.0V 100 ns

S10 setup tima (to SGKOT) tsiK1 27V<Von<d45V 150 ns
300 ns

Sioholdtime (fromSCKOT) | tren 400 ns
SO0 output delay time txso C = 100 pEWets 300 ns

from SCKOL

Note C is the load capacitance of SCKO, SO0 output line.

(ii) 3-wire serial YO mode (SCKO...Externat clock Input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
45V<sVoos6.0V 800 ns
SCKO cycle time thovz | 27V SVoo<45VY 1600 ns
3200 ns
e 45VsSVons6.0V 400 ns

SCKohighflow-levelwidth | 4, 27V¥sVoe<4lV 80¢ ns |
1600 ns
Slosetuptime (1o SCKOT) | tswe 100 ns
S10 holdtime (fromSTKOT) tisiz 400 ns
800 output delay time tsoe | C = 100 pFhets 300 ns

from SCKOL
taz,

SCKQ rise, tall time tr2 1000 ns

Note C is the load capacitance of SO0 output line.
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(iil) SBl mode (SCKO...Internal clock output)

Parameter Symbot Test Conditions MIN. TYP. MAX. Unit
- Voo=45106.0V 800 ns
SCKO cycle time teevs

3200 ns
SCKO high/low-lavet KHa, Voo =45t06.0V tevd’2 — 50 ! ns
widih tas teevy/2 - 150 ns
SB0, §B1 setup time tsws Voo=45t060V 100 ns
(to SCKOT) 300 ns
SB80, SB1 hold time s teovar2 . ns
{from SCKoT) ; !
: i
|
$B0, SB1 output delay R=1kQ, Veo=451060V 4] | 250 l ns
ime f) SEKO nsos
time from SCKOL G = 100 pF*s o 1000 s
SB0,SB1{romSCKOT txss txcva ns
Il J—
SCKol fromSB0,5B14 | tsax eva | ! ns
}
SB0, SB1 high-level \ !
width tseH Keva ‘ ns
+
5B0, SB1 low-leve! : .
width tsaL ticys ‘ | ns

Note R and C are the load resistance and load capacitance of the SCK0Q, SBO and SB1 output line.

{iv) SBI mode (SCKO...External clock input)

1 K T
Parameter | symbol Test Conditions MIN. TYP. | MAX, | Unt
L
___ | Voo= 4510 6.0 V 800 [ ns
SCKO cycle time treve 4
3200 L ns
SCKO highilow-level| tww, | Voo=451060V 400 ! ns
width e 1600 : ns
SBO, SB1 setup time s Voo=451t06.0V 100 ns
piiinte e
N
{to SCKQT} 300 | ns
+—
§B0, SBt _hoid time ot o2 ns
(from SCKOT) )
t
SBO, S81 cutput delay R=1kQ, Voo =45106.0 V 1 0 300 | s
) 5 4
time from SCKO4 K304 C = 100 g o ™ 1000 s
SBO,$B14 from SCKOT tksa thcvs ' ns
SCKOl trom SB0,SB1) 1seK ! txeva | . ns
S$B0, SB1 high-levei . | ns
width tsaH KCY4 !
$BO, SB1 low-level| “
width saL trova ‘ ns
— tre,
SCKG rise. fall time :" J 1000 ns
F4

Note R and C are the load resistance and load capacitance of the SBO and SB1 output line.
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{v) 2-wire serial VO mode (SCKO... Intarnal clock output)

P Symbol Test Conditions MIN. TYP, MAX, Unit
—— Voo=271t060V 1600 ns
SCKO cycle ti

yee fime trore 3200 ns
— Voo=271t06.0V kevs/2 - 160 ns
0 high-|
SCKO high-level width s YordZ — 190 oy
— Voo=45106.0V vs/2 — 50
SCKG iow-leval width | tas | R=1kW, | o e
C = 100 pFYwe txevs/2 ~ 100 ns
SBO, SB1 sstup time 45VsVoos60V 300 ns
(to 5CKON tois 27VsVoo <45V 350 ns
400 ns
SBO. _S5B1 hoid i
(rom SCKGT) il 600 ns
SBC, SB1_output delay
time from SCKO. tsos 300 ns

Note R and C are the load resistance and load capacitance of the SCKO0, SB0 and SB1 output lines.

(vi) 2-wire serial VO mode (SCKO... Externai clock input)

Paramaeter Symbol Test Conditions MIN. TYP. MAX. Unit
J— Voo=27t060V 1600 ns
SCKO cycie time xcys 3200 =
— ] oo Voo=271060V 650 ns
SCKO high-leve! width 1300 s
— Voo =27t06.0V 800 ns
SCKO low-level width s 1600 s
SB0. SB1 setup time 100
{to S_CKOT) tsike ns
(Sf:;?'; __.—S(S:i:)T)hOId time txsie teeve/2 ns
SBO, SB1 output delay | .., Ra= 1k, Voo=451060V 0 300 ns
time from SCKOL C = 100 pFrew 0 500 ns
J— tae,

SCKO rise, fail ime trs 1000 ns

Note R and C are the load resistance and load capacitance of the SBO and SB1 output iines.
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(b) Serial interface channel 2

(i) 3-wire serial YO mode (SCK2... internal ciock output)

Parametiar Symbol Test Conditions MIN. : TYP. I Mmax ! Unit
45V<Voo <60V 800 : | ns
SCK2 cycls tima tevr | 27V SVoo <45V 1600 | o . ns
| 3200 ns
SCK2 highlow-iavel wi JUCTH Voo=4.5t060V I trevi/2-50 L)
highflow-iavel width taz tkcr1/2-100 n ' ns
45V <sVoo<6.0V 100 ns
SlI2setuptime {10 SCKET) sy 27VsVop<cds5 YV L 150 L i LS
. 300 ns
— ! T
Si2holdtime frem SCK2T) | tesrr 400 ! s
SO2 oulput gelay time tsor | C = 100 pFrete oo ns
from SCK2{ '

Note C is the load capacitance of the SCK2 and SO2 output lines.

(ii) 3-wire serial VO mode (SCK2...External clock Input)

Parameer ! Symbol Test Conditions MING ] TYP MAX. ] Lt
45V <Vons6.0V 800 _ |
SCK2 cycle time txeva 27V<Vob<45V 1600
3200
v 45V<sVoosb6.0V 400
SCKZnighfow-lavelwidth | ¢, [27VSVoo<d5V 800
]‘ ; 1600
|
Sl2 setup tme ito SCK2T) ! tsixe | 100
i I '
Sl2holdtime from SCK2T) . ks 400 ! ns
7
SO2 output delay time tson | C = 100 pFvete i 300 | ns
trom SCK2l (
]
— 1ne, ! !
SCK2 rise, falt time 1000 | ns
trs i 1

Note C is the load capacitance of the SO2 output line.
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(ili) VART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions MIN. TYP. MAX Unit
45VsVoo<6.0V 78125 bps

Transfer rate 27VsVoo<45V 38063 bps
19531 bps

(iv) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
45V<sVoos60V 800 ns
ASCK cycie time txcve 27VsVooc4 5V 1600 ns
3200 ns
45V <Voos6.0V 400 ns
ASCK high/low-level tame,
width bs 27VsVon<d45V BOO ns
1600 ns
45VsVoos6.0V 39063 bps
Transfer rate 27VsVon<45V 19531 bps
9766 bps
X tas,
ASCK rise, fall ime tro 1000 ns
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8Voo - _ 0.8Voo 9
X 02Voo 4 Test Paints <7 0.2Voo K

Clock Timing

X1 Input

(- it e

-1———1)01—"‘ '}4—-bm<——f—b1

! \ Voo— 05V
. ,
gt w

Ti Timing

f——-——— 1t ——————— ﬂ

— tre ——— P ———— bt f |
!
TIiO 1o Ti2
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Serial Transfer Timing

3-wire serial YO mode:

txcym

bam boim

- ]

‘Rn—b—?‘— tra

SCKo, SCK2 \ /7 \
S -~
|
taimm | tsm
it —— )
|
tesom
[
S00, 02 Output Data X
m=1,2728

n=228

SBI mode (bus release signal transfer):

baa e bz 4
R tF.
— \
sk FN_ N\
tsma 4 txsi, 4
| —
$80, SB1 >( JC
N
k303 4
SBI mode (command signal transfer):
txcys 4
base e «
bu tr.
— 1 s \
SCKO 1\ / \
—ﬂy 1 N/
xsa 1sex i toma. 4 tksis, ¢
]

B0, $B1

o '
\

tksos, 4 —
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2-wire serial VO mode:

UART mode:

ASCK

A/D Converter (Ta = =40 to +85 °C, AVoo = Voo = 2.0 to 6.0 V, AVss = Vss = 0 V)

$B0, SB1 1

scro ‘ "i_i/

tsixe. 6 |

twsis &

i ——— -
|
|

Parameter Symboi Test Conditions MIN. TYP. MAX Unit
Resolution 8 8 8 bit
27VSAVRerS60V +0.6 %
Overali arror Mete 14 %
Conversion time toony 18.1 200 us
Sampling time tsamp 12/fxx us
Analog input voltage Vian AVss AVagr
Reference voltage AVRer 2.0 AVbo v
AVrer-AVss resistance Rarer 4 14 k2

Note Quantization error (+1/2 LSB}) is not included. This is expressed in proportion to the full-scale vaiue.
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta = -40 10 485 °C)

Parametar Symbol Test Conditions MIN. TYP. | MAX.{ Unit
Data retention Vooon 18 6.0 v
supply voltage
Data retention Vooon = 1.8V
supply current Iooon Subsystem clock stopped and 0.1 10 HA

pply fead-back resistor disconnected

Reiease signal set time tsmeL 0 HS
Osciliation Release by RESET 2" ms
stabilization twar
wait time Release by interrupt Note ms

Note In combination with bits 0 to 2 (OSTS0 to OSTS2} of oscillation stabilization time select register, selection of 2'%

fxx and 2'/fxx to 2''/fxx is possible.

Data Retention Timing (STOP Mode Release by RESET)

Intemal Reset Operation
. HALT Mode

le—————— STOP Made
|

N\ v

Data Retention Mode ~————#

- ,l [#———sla— Operating Mode

I I
|

- !

STOP nstruction Execution

RESET

\ A/

H
i
'
!
-

tear

Data Retentlon Timing (STOP Mode Release by Standby Release Signal: Interrupt Signal)

HALT Mode
be—- STOP Mode ——————— | Oparating Mode
I l«—— Data Retention Mode ———] 1
| )) | i
| {4 ‘
Voo ? Vooon |
- sREL W

STOP Instruction Execution

Standby Release Signal
{Interrupt Request)

~— twar ’J
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interrupt input Timing

N i

INTPO to INTPS

RESET input Timing

et >

RESET w

424



NEC uPD78062(A), 78063(A), 78064(A)

11. CHARACTERISTIC CURVES (REFERENCE VALUES)

foo v8 Voo (Main System Ciock: 5.0 MHz)
{Ta=25°C)

— PCC=00H —|

50 " — PCC=01H

/ PCC=02H
T = PCC=03H
; PCC=04H
i PCC=30H
“HALT (X1 Oscillaton, ~
/ i XT+ Oscillation)
H |
1 I
/
>

10 —

e

Pl
e
05 P
yyrd

\

~

N

PCC=BOH

Supply Current loo (mA)
I

o
(=3
a

\

A HALT (X1 Stop, XT1 Oscillation)
STOP (X1 Stop, XT1 QOscillation}]

7
/ i
P 1
0.01 :
/. |
7/ i
pd txx= 5.0 MHz
/ fx1m 32.768 kHz
0.006 / I
H
I
0.001
0 1 2 3 4 5 8 7 8

Suppty Voltage Voo (V)
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Ioo vs Voo (Main System Clock: 2.5 MHz)

(Ta=2§°C)

12.0 T
5.0 |-
PCC=0IH |
PCC=02H
PCC=03H
—— = PCC=04H - - = = =
PCC=30H
HALT (X1 Osciilation,
XT1 QOscitation)
1.0
0.5
|
l
—
8
g
5 ot
Q —
>
a
=3
3
]
Q05 [ !
JHALT (X1 Stop X71 Jsciliation)
B STOP (X! Stop. XT1 Jsciliator)
—+—
]
! |
‘ i
i |
0.0 —+ -
I oo - -
|
— S . el — ]
P - . e - - i e 225MHZ
_ : 12232768 hHz | _
0.005 - : e s
- i - - -
,,,,,,,,,, e .
! !
0.001 — H
0 1 2 3 4 5 & 8

Supply Voitage Voo (V)
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12. PACKAGE DRAWINGS
100 PIN PLASTIC QFP (FINE PITCH) ((114)

. A
=]
ﬁﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬁﬂ ARRRAARARAA
! 5 51
= [ )=
= =
= - i
= | = |
= = detail of lead end
= ==
=3 =]
= = T
[~ = -
== == | %]
- -—fm OiQ
= =] 1
= 3 «
= = C
[-= ==
o o
(o= =al
= | =
[~ ==
[-= ~-)
ShodO I %
w N 25,
UHHHHH'HHHHH“HHHHUHHHH - %
¢ nElig
NOTE ITEM_MILLIMETERS __ INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A 16.0+0.2 0.63020.008
its true paosition (T.P.) at maximum material condition. 0.
position (T.P.) 8 140.02 055179092
[ 14.020.2 0.651+9-998
) 18.0:0.2 0.63020.008
F 1.0 0.030
[ 1.0 0.039
H o 0227897  0.008:0.002
[ 0.10 0.004
Remark Dimensions and materials ot ES products are the same as 4 95(7P)  0020(YP)
K 1.0£0.2 0.039+3.998
those of mass-produced products. -0
L 05s02 0.020+3-398
Q. 0.001
M 0172983 0.007:3-981
N 0.10 0.004
P 1.45 0.057
Q 0.125:0.075__ 0.005:0.003
R 5°45° 5°25°
s 1.7 MAX. 0.067 MAX.
P100GC-E0-TEA-2
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NEC uPD78062(A), 78063(A), 78064(A)

100 PIN PLASTIC QFP (14 X 20}

3
o
H
o
o

P100GF-65-3BA1-2

NOTE T meuse 1
ITEM MILLIMETERS INCHES i
Each lead centerline is located within 0.15 e S ’
mm (0.006 inch) of ns true position (TP at | A +V7_3‘5i")4
maximum material condition. 20.0£0.2 .
14.020.2 0.551:3:%% i
17.6£0.4 ! 0693t0.016
08 0.031
06 i 0.024
Remark Dimensions and materials of ES products arethe | 1y 302010 001273
same as those of mass-produced products. AR "‘0"1‘5* '* 0 0‘5 6 -
1 085(T.P) 0.026 (T.P.)
K | 1.820.2 0.071:5:%8
[ 4
L 0.820 2 0.031'95%3 ‘
— fdpitiall — ’ :
M 0.15:042 200673 45
N 0.10 2.004
p . 27 0.108 ;
e e S M |
Q 01%0.1 i 0.00410.004
S 3.0 MAX | 0 119 MAX.
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NEC uPD78062(A), 78063(A), 78064(A)

13. RECOMMENDED SOLDERING CONDITIONS

The uPD7806:2(A)/78063(A)/78064(A) should be soldered and mounted under the conditions recommended in the table
below.

For details of recommended soldering conditions, refer to the information document “Semiconductor Device Mounting
Technology Manual” (IE-1207).

For soldering methods and conditions other than those recommended below, contact an NEC sales representative.

Table 13-1. Surface Mounting Type Soldering Conditions (1/2)
{1) uPD78062GC(A)-xxx-TEA : 100-pin plastic QFP (Fine pitch) (14 x 14 mm)

uPDTB063GC(A)-xxx-TEA : 100-pin plastic QFP (Fine pitch) (14 x 14 mm)
uPDTB064GC(A)-xxx-7EA : 100-pin plastic QFP {Fine pitch) (14 x 14 mm)

Soldering Method Soldering Conditions Reo?mmended
Condition Symbot
infrared refiow Package peak temperature: 235 °C, Duration: 30 sec. max. (at 210 °C or abovse), IR35-107-2

Number of times: Twice max., Time limit: 7 days®** {thereatier 10 hours prebaking

required at 125 °C)

< pracautions>

(1} The second reflow should be started after the first reflow device temperature has
returned to the ordinary levet.

{2} Flux washing with water must not be performed after the first refiow.

VPS Package peak temperature: 215 °C, Duration: 40 sac. (at 200 °C or above), VP15-107-2
Number of times: Twice max., Time limit: 7 days™* (thereafter 10 hours prebaking
required at 125 °C)

<precautions>

(1) The second reflow shouid be started after the first reflow device temperature has
: returned to the ordinary level.

. {2} Flux washing with water must not be performed after the first reflow.

Partial heating Pin temperature: 300 °C max. Duration: 3 sec. max. (per pin row} —

Note For the storage period after dry-pack decapsulation, storage conditions are max. 25 °C, 65 % RH.
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NEC uPD78062(A), 78063(A), 78064(A)

Table 13-1. Surface Mounting Type Soldering Conditions (2/2)

(2) uPD78062GF(A)-xxx-3BA : 100-pin plastic QFP (14 x 20 mm)
uPD78063GF({A)-xxx-3BA : 100-pin plastic QFP (14 x 20 mm)
uPD78064GF{A)-xxx-3BA : 100-pin plastic QFP (14 x 20 mm)

Soldering Mathod Soldering Conditions Recommanded
{ Condition Symbol
Infrared refiow Package peak temparature: 235 °C, Duration: 30 sec. max. {at 210 °C or above), I IR35-00-2

Number of times: Twice max.

< precautions>

(1) Thesecond reflow should be started after the first reflow device temperature has
returned to the ordinary level.

{2) Flux washing with water must not be performed after the first reflow.

VPS Package peak temperature: 215 °C, Duration: 40 sac. (at 200 °C or above), VP15-00-2

Number of times: Twice max.

<precautions>

{1} The second reflow should be startad after the first refiow device temperature has
returnad to the ordinary level

{2) Flux washing with water must not be performed after the first reflow

Wave soldering Solder bath temperature: 260 °C max.. Duration. 10 sec. max., Numbaer of times: WS&60-00-1

|
T
|
Oncs, Preliminary heat temperature: 120°C max. (Package surface temperature) ?
|
|
]

Partial heating | Pin temperature: 300 °C max. Duration: 3 sec. max. (per pin row)
!

Caution Use of more than one soldering method should be avoided {except in the case of partial heating).
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