NEC /

DATA SHEET

MOS INTEGRATED CIRCUIT

uPD78062, 78063, 78064

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

uPD78062/78063/78064 is a product in the uPD78064 subseries within the 78K/0 series, which incorporates LCD
controller/driver, 8-bit resolution A/D converter, timer, serial interface, interrupt functions and many other peripheral

hardwares.

A one-time PROM product capable of operating in the same power supply voltage range as of the mask ROM product,

EPROM product and other development tools are also provided.

For the detalis of functional description, refer to the foliowing user's manual.
uPD78064 78064Y Subseries User's Manual : U10105E

78K/0 Series User's Manual (instruction : IEU-1372
FEATURES
¢ Large on-chip ROM & RAM
Item Program Memory Data Memory N
Product Name (ROM} Internal High-Speed RAM | LCD Display RAM i ©
#PD78062 16K bytes 512 bytes 100-pin plastic QFP (fine pitch)
(14 x 14mm, 0.5 mm pitch)
pPD78063 24K bytes 1024 bytes 40 x 4 bits 100-pin plastic QFP
(14 x 20 mm, 0.65 mm piich)
100-pin plastic LQFP (fine pitch}
* HPD78064 32K bytes (14 x 14 mm, 0.5 mm pitch)

» Instruction execution time can be varied from high speed (0.4 us) to ultra-low speed (122 us)

» LCD controlier/driver
Supply voltage

o 8-bit resolution A/D converter : 8 channels

IO ports: 57 {including segment signal output dual-function pins)

Voo = 2.0 to 6.0 V (Static display mode)
Voo = 2.5 to 6.0 V (1/3 bias)
Voo = 2.7 to 6.0 V (1/2 bias)

« Serlal interface : 2 channels
« Timer: 5 channels
* Supply voltage : Voo = 2.0t0 6.0V

The inf +,

in this d

is subject to change without notice.

Document No. U12338EJ4V0DS00

{Previous No. 1C-3244)

Date Published June 1997 N

Printed in Japan

The mark * shows major revised points.

© NEC Corporation 1994
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NEC uPD78062, 78063, 78064

APPLICATIONS
Cellular phone, CD player, cameras, etc.

ORDERING INFORMATION

Part Number Package

uPD78062GC-xxx-7EA 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness: 1.45 mm}
pPD78062GC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14 mm, resin thickness: 1.40 mm)
pPD78062GF-xxx-3BA 100-pin plastic QFP (14 x 20mm)

pPD78063GC-xxx-7TEA 100-pin plastic QF P (fine pitch) (14 x 14 mm, resin thickness: 1.45 mm)
#PD78063GC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14 mm, resin thickness: 1.40 mm)
uPD78063GF-xxx-3BA 100-pin plastic QFP (14 x 20mm}

HPD78064GC-xxx-TEA 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness: 1.45 mm)
uPD78064GC-xx-8EU 100-pin plastic LQFP {fine pitch) (14 x 14 mm, resin thickness: 1.40 mm)
pPD78064GF-xxx-3BA 100-pin plastic QFP (14 x 20mm)

Caution The puPD78062GC, 78063GC, and 78064GC are available in two types of packages (refer to 12. PACKAGE
DRAWINGS). For the available packages, consuit NEC.

Remark »xxis a ROM code suffix.

316



NEC ©PD78062, 78063, 78064

78K/0 SERIES PRODUCT DEVELOPMENT
The following shows the 78 K/0 Series products development. Subseries name are shown inside frames.

Products in
L7 mass producion

grommTEEnE, . Products under
J S / development
Y subseries products are compatible with 2C bus.
Control
— 100-pin PO780758 :';;-,-67-3-0'7-5—5; 7 EMi-noise reduced version of the uPD78078
100-pin uPD78078 /J uPD78078Y / A timer was added to the ©PD78054 and exiemal interface was enhanced

100-pin Z E5PD78070A ( D78070AY /. ROM-less version of the yPD78078
100-pin  /uPD7B0018% X?Po'rsomsw:_.'_ Seria! /O of the uPD78078 was enhanched and the function is limited

BO-pn 7 uPD7800BB ¢, uPD780066Y",; Serial O of the xPD78054 was enhanced and EMI-noise was reduced

80-pn  / aPD7BOSSF Jf uPD780SBEY / EMi-noise reduced version of the zPD78054
80-pin  / uPD78054 J{ uPD78054Y / UART and D/A converter were added to the uPD78014 and /O was enchanced

1 64-pin ’ uPD780034Y /, A/D converter of the uPD780024 was enchanced
64-pin * 4 ) E’P 78002 YJ' Senial IO of the pPD78018F was added and EMI-noise was reduced
4-pin - EMi-noise reduced version of uPD78018F
. Low-voltage (1.8 V) operation version of the 4PD78014, with larger
64-pin selection of ROM and RAM capacities
64-pin _uPD78014 #PD78014Y / An A/D converter and 16-bit timer were added to the #PD78002
84-pin PD780001 An A/D converter was added to the uPD78002
| 64-pin 4PD78002 pPD78002Y / Basic subseries for control
| La2aapin [ yPD78083 / On-chip UART, capable of operating at low voitage (1.8 V)
inverter control
64-pin A/D converter of the xPD780824 was enhanced
_[ 64-pin On-chip inverter controt circuit and UART. EMI-noise was reduced.
78K/0 FiP™ drive
Series 100-pin PD780208 The HO and FIP C/D of the jPD78044F were enhanced, Display output total: 53

. A The 10 and FIP C/D of the (#PD78044H were enhanced, Display output total: 48
100-pin ; 80228 »
LEOT! 8 N-ch open drain was added to the 1PD78044F, Display output tatal: 34

80-pin
80-pin Basic subseries for driving FIP, Display output total: 34
100-pin < PD780308Y .* The SIO of the ;PD78064 was enhanced and ROM, RAM capacily increased
100-pin PD ' EMi-noise reduced version of the zPD78064
L 100-pin #PD78064 / 4PD78064Y 7 Basic subseries for driving LCDs, On-chip UART

IEBus™ supported

‘]._ 30-pin An |EBus controller was added to the ;sPD78054

5

—— 54-pin ';PD78 0914 On-chip PWM output, LV digital code decoder, and Hsync counter

Note Under planning
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The following lists the main functional differences between subseries products.

Function | RoM Timer &bt | 10-bit| 8-bit Serial yo |V MIN, External
Subseries Name Capecity | gyt | 16-bit {Watch| WOT | AD | AD | D/A Interface Value |Exp
Control | uPD78075B [32K-40K|4ch | 1ch [ teh [1ch [ Beh | ~ [2cn | 3ch(UART: 1¢ch) 8 |18v| O
uPD78078  [48K-60K
4PD78070A - 81 | 27v
uFD780018  [4BK-60K ~ | 2chitime division 88
3-wiwe: 1 chy
uFD780058 |24 K-60K [ 2¢ch 2¢h | 3ch (me division 88 | 18v
UART: 1 ¢ty
4FD78056F  [48K-60K 3ch (UART: 1 ch) 6 | 27v
uFD78054  [18K-60K 20V
pFD780034  [8K-32K - |8ch| - | 3ch{UART:1chtime [ 51 | 18V
4PD780024 8¢ch - division 3-wire: 1 ch)
uPDTBO14H 2¢h 53
WPD7801BF  [8K-60K
gPD78014  |8K-32K 27V
#PO7BO001 (8K N - tch k] -
pPD78002 8K-16K [ Ven | ] 53 O
uPD78083 ] [ 5cn | 1 ch (UART: 1 ch) 33 | 18v | -
Inverter | gPD780964 [8K-32K [3ch |Note| - |tch| - [8en| ~ | 2ch(uART:2¢h) 47 arv | O
control | pn780004 Bon [ -
FIP pPOTE0208  [32K-B0K|2¢h [1ch [1ch | 1ch |8en| - | - | 2en M2tV -
drive uPD780228  [48K-60K|3ch | - [ - Tch 72 | asv
pPD78044H  |32K-48K | 2¢h | 1ch | 1ch 68 | 27V
4PD78044F |16 K- 40K 2ch
LCD §POTB0308 |48K-60K|2ch | 1ch [1ch f1ch |8eh | - | - | 3ch (time division st {20v | -
drive UART: 1ch)
uPDTB0648 | 32K 2 ch (UART : 1 ch)
uPD7B064 (16 K- 32K
IEBUS uPD78098  [32K-60K|2ch | 1ch [ tch | 1ch | 8ch [ - | 2ch | 3ch({UART: tch) 68 |27v| O
supported
w £POTBPO14 32K gch| ~ | - tien]sen| - | - | 2en s4 | 45V | O

MNote 10-bit timer: 1 channel
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FUNCTIONAL OUTLINE
T Product Name
- 1PD78062 uPD78063 #PD78064
Item
internal RQM 16K bytes 24K bytes 32K bytes
memory High-speed RAM 512 bytes 1024 bytes
LCD display RAM 40 x 4 bits
General registers 5 bits x 32 regi (B bits x 8 registers x 4 banks)
Instruction cycle On-chip instruction execution time cycle modification function
] ti k
swe',': ey oCk | 0.4 ys0.8 u8/1.6 ps/3.2 ysl6.4 us/12.8 s (at 5.0 MHz operation)
When subsystem clock .
selected 122 ps (at 32.768 kHz operation)
- 16-bit operation
Instruction set » Multiplication/division (B bits x 8 bits, 16 bits - 8 bits)
- Bit manipulation {set, reset, test, boolean operation)
« BCD correction, etc.
{0 ports Total 1 57
{including segment signal output pins) + CMOS input :o2
- CMOS 10 1 55
A/D converter - 8-bit resolution x 8 channels
- Segment signal output : Maximum 40
L.CD controiler/driver - Common signal output : Maximum 4
+ Bias : 1/2 or 1/3 switchable
Serial interface - 3-wire sen_al 1/O/SBI/2-wire serial 1/O mode selectable : 1 channe!
+ 3-wire serial VO/UART mode selectable 1 1 channel

- 16-bit timer/event counter 1 channel
. - 8-bit timer/event counter 2 channels
Timer
» Watch umer 1 channel
- Watchdog timer 1 channel
Timer output 3 (14-bit PWM output capability : 1)
19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz,
Clock output 5.0 MHz {at main system clock 5.0 MHz operation)

32.768 kHz {at subsystem clock 32.768 kHz operation)

Buzzer output

1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz (at main system clock 5.0 MHz operation)

Maskable Internal : 12, external : 6
Vectored L
inerrupt ‘ Non-maskabie internat © 1
sources I Softwar ]
Test input Internat: 1, external: 1
Supply voltage Vop=20tc 6.0V

- 100-pin plastic QFP (Fine pitch) (14 x 14 mm, resin thickness: 1.45 mm;

Package

+ 100-pin plastic QFP (14 x 20 mm}

+ 100-pin plastic LQFP (Fine pitch) (14 x 14 mm, resin thickness: 1.40 mm;)

319




NEC uPD78062, 78063, 78064

1. PIN CONFIGURATION (Top View)

- 100-pin plastic QFP {fine pitch){14 x 14 mm, resin thickness: 1.45 mm)
HPDTB062GC-xxx-7TEA, 7B083GC-xxx-TEA, 78084GC-x00c-TEA
* «100-pin plastic LQFP (fine pitch)(14 x 14 mm, resin thickness: 1.40 mm)
HPD78062GC-xxx-8EV, 78083GC-xxx-BEU, 78084GC-0cx-8EU

- x
g8 24
mvnw-t-s sE
g ELELERE 5 8
z ZzzzzZzh ¢ 289
aa:.‘eegee:9§<g§=-'mm>g 22
2 Fr e - = v} -
izaiisaaaaan ém E§m§;>xQQEE
? Q

P11/ANI Ol 110099 98 97 96 85 9493 9291 9089 88 87 8685 84 B3 82 81 807978 77 795 PTDIﬂZ_RxD
p12/aNIz o=—a12 O 74}e—o P27/5CK0
P13/ANIZ O=—ul3 73f=—0 P26/SO0/SB1
P14/ANI4 Ow—=14 72}+—0 P25/SI0/SBO
P15/ANIE O=—15 71}—o0 PBO/S39
P16/ANIE O=—n16 70} —=0 PB1/S38
P17/ANI7 Oe—l7 69}=—e-0 PB2/S37
AVpe 0——18 68| PB83/336
AVrer o——19 67| P84/535
P100 Oe—=110 66 P85/534
P10t oe—ae]11 B5fe——»0 PBE/S33
Vss 0—12 64 P87/532

Pg0/S31
P91/830
le—»0 P92/S29
je—s-0 P93/528
je—w0 PO4/S27
je—s-0 P95/S26

P102 oe—113 63|
P105 0=e—al14 62
P30/T00 o=—1 15 61
P31/TO: o=—s16 60
P32/T02 o=—]17 59)
P33/Ti1 0=—18 58
P34/TI2 el 19 57fe—0 P26/S25
PA5/PCL 0+—120 56 +—-0 PO7/S24
P36/BUZ 0=—=»]21 560523
P37 Oe—l 22 54| 522
COMP ow—-]23 53 s21
COM1 oe—J24 52) $20
COM2 O] 531 819
s
17

COM3
BIAS
Vico o~
Vict
Viez
Vss
S0
S1

Cautions 1. Connect directly the IC (internally Connected) pin to Vss.
2. Connect the AVoo pin to Voo.
3. Connect the AVss pin 10 Vs,
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- 100-pin plastic QFP (14 x 20 mm)
1PDT8062GF-00-3BA, 78063GF->xx-3BA

uPD78064GF-0cx-3BA
g
S = - ~ -
SEedfs88s222728825883
> Q sl o ©
ittt
I i
26SOUSE1 0ars] 72029 98 O7 96 85 3453 9797 90 89 83 67 86 85 84 83 82 Blo—os20
P27/SCK0 o=—rl2 O 79—=C 8519
P70/SI2/RxD 0=—{3 78}—>0518
PTYSO2MTxD Ce—rld 77— S17
P72/SCK2/ASCK w15 76|—»=0 S16
ic o——1s 750515
X2 7 74}—ecS14
X1 >—{8 73f——0813
Voo O 9 ’F—2s12
XT1/P07 o——=] 10 4l el
XT2 o—1 70} —=0 S10
RESET o—{12 69[-——=258
PO/INTPO/TIO0 o——]13 68—=0 S8
POIANTPATION O=—ef 14 67[—=057
PO2INTP2 oe—v]15 66[——=>86
PO3/INTP3 0=—]16 D
PO4/INTP4 0|17 6af—=oP4
POBANTPS Ce—v]18 63f——=0358
P110 0e—e]19 62 052
P111 o=—v]20 61|01
P112 0=—-e]21 60—=0 S0
P113 Cu—el22 sob—= Vs
P114 Ge——e)23 88 O Vi
P115 cu—r]24 57— Ve
P116 0e——»l25 56— Vi
P117 ¢ 55—o0BIAS
AVss 54—»c COM3
P10/ANIO © 28 53}—wc COM2
P11/ANI1 © 82|—=c coM1
P12/ANI2 ¢ 51}—=o como

Vss 0—-

) 3 o
£ 8 g8
za &a

AVoo
P34/TI2
P35/PCL 0+

o C O (!
e~ =}
z22Z2 <]
<<« £
B &R 2
22

a oo o

P13/ANI3 0=
P14/ANI4 0w

P31/TO1

Cautions 1. Connect directly the IC (internally Connected) pin to Vss.
2. Connect the AVoo pin to Voo.
3. Connect the AVss pin to Vss.
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P0G to F0O5, PO7 : Port0 S0 to 839 : Segment Output
Pt10to P17 : Portt COMO to COM3 : Common Cutput
P25 to P27 1 Port2 Vico to Vicz : LCD Power Suppiy
P30 to P37 : Port3 BIAS : LCD Power Supply Bias Control
P70 to P72 1 Port? X1, X2 1 Crystal (Main System Clock)
P80 to P87 : Port8 XTt, XT2 : Crystal (Subsystem Clock)
£90 to P97 1 Port9 RESET . Reset
P100 to P103 : Port10 ANIO to ANI7 : Analog tnput
P110to P117  : Portit AVon : Anaiog Power Supply
INTPO ta INTPS : Interrupt from Peripherals AVsg : Analog Ground
Tioo, T . Timer input AVeee : Analog Reference Voltage
TH, T2 : Timer input Voo : Power Supply
TOO0 to TO2 : Timer Qutput Vss : Ground
SBO, SBI . Serial Bus IC : Internally Connected
Si0, si2 : Serial Input
S00, 802 : Serial Output
SCKO, STK2  : Serial Clock
RxD : Receive Data
TxD : Transmit Data
ASCK . Asynchronous Serial Clock
PCL : Programmable Clock
BUZ : Buzzer Clock
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2. BLOCK DIAGRAM

TOO/P30 I—— | lﬁ le—— POO
THONTPO/POO : PORTO PO1-P
TURANTP1/PQ1 EVENT COUNTEY | ] K K> 05

i | - po7

TOUP31 =180 TIMER N P10-P1T

Ti/Pas EVENT COUNTER { 0-P17

v ! -
To2Pa2 ~—|suTaEn oy ’ > P25-P27
TIR/Pad EVENT COUNTER '

P30-P37
WATCHDOG TvER '~
P70-P72

|
! )
: i
WATCH TIMERK N i
ooy oo Je v
|
|

_ N

SIV/SBO/P25 —-—s] | |7exo I N
COOSBIPIE SERIAL N ’ crucord | FoM | KC PORT9 > P90-P97
it “lINTERFACE d I

SCKEP27 ;
: AN £ PORTie K> P100-P103
Foit g - ~
SI2IRXDIPTO en [
o AL -
_S02TxDiP7t INTERFACE AN M7 | K >l PORT11 }/ > PUOP1T
SCRIASCK/PT2 el | 4
I .
ANID 10— [ > so-s23
|~ s24/Po7-
ANI7/IP17 FAM ! =it
Avee —— WD COMVERTERK > L~ sazper-
AVss —— \c> Leo [—.~ S39/P80
AV ——=] i CONTROLLERL—7,
f | DRIVER [— > como-coms
INTPO/PO0- INTERRUPT ; <:: Vier Vi
INTPS/POS5 CONTROL - BiAS
| —— hea
: -
|« mESEY
| ’ | L x

CLOCK OUTPY | ' SYSTEM |y,
5 —
Poups Tl Ve Ve | CONTROL |, xrupor
‘ - xT2

Remark The internal ROM and RAM capacities differ depending on the product.

323



NEC uPD78062, 78063, 78064

3. PIN FUNCTIONS

3.1 PortPins (1/2)

' Dual-
Pin Name o Function After Reset | Function Pin
PDO Input Input only Input INTPO/TIOO
PO1 INTP1/Ti01
P02 o Port 0 input/output can be specified bit-wise. INTP2
PO :u‘:put T-bit YO port. When used as an input port, on-chip pull-up input INTP3
PO4 resistor can be used by software. INTPa
POS INTP5
PQ7Nowt Input Input onty Input XT1
Port 1
o 5 | mew Sbitinpujoutput pot. ANIO to
10 to P1 o Input/output can be specified bit-wise. Input
When used as an input port, on-chip puli-up resistor can be used by ANIZ
software, 2
P25 Port 2 SI0/SBO
- 3-bit inputioutput port.
P26 “u’;pu‘ Input/output can be specilied bit-wise. input SO0/SB1
o When used as an input port, on-chip pull-up resistor can be used by
p27 software. SCK0
P30 TOD
P31 TO1
P32 Port 3 TO2
8-bit input/output port.
P
33 input/ Inputioutput can be specified bit-wise. input ALk
P34 output When used as an input port, on-chip pull-up resistor can be used by T2
P35 software. PCL
P36 BUZ
P37 —_
P70 Port 7 Si2Z/RxD
P71 Inpu/ 3-bit input/output port. ) S02/TxD
output Inputfoutput can be specified bit-wise. Input —
P72 When used as an input port, on-chip pull-up resistor can bé used by ScK2/
software. ASCK

Notes 1. When using the PO7/XT1 pins as an input part, set (1) bit 6 (FRC) of the processor clock control register (PCC)
(the on-chip feedback resistor of the subsystem clock oscillator should not be used).
2. When using the P10/ANIO to P17/ANIT pins as the A/D converter analog input, port 1 is set to input mode.
However, on-chip pull-up resistor is not automatically used.
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3.1 Port Pins (2/2)

Pin Name o Function After Reset Funz‘::::r Pin
Port 8
B-bit input/output port
inpuy input/output can be specified bit-wise.
PEOto P87 | Aput When used as an input port , on-chip puli-up resistor can be used by Input $39 to §32
software.
Input/output part’segment signal output function can be specified in 2-bit
unit by the LCD contro! register (LCDC).
Port 9
8-bit mput/output port
Input/ input/output can be specified bit-wise.
P90 to P97 output When used as an input port, on-chip pull-up resistor can be used by Input $31 10 524
sottware.
Input/output port/segment signal output function can be specified in 2-bit
unit by the LCD control register (LCDC).
Port 10
4-bit input/output port
P100 to Input/ Input/output can be specified bit-wise. Input o
P103 output When used as an input port, on-chip pull-up resistor can be used by
software.
LED direct drive capability.
Port 11
8-bit input/output port
P110 to Input/ Input/output can be specified bit-wise. Input .
P17 output When used as an input port, on-chip pull-up resistor can be used by
software.
Falling edge detection capability.
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3.2 Other Pins (1/2)

Dual-
Pin Name o Function After Reset | ¢\ ovion Pin
INTPO POO/TIOO0
INTP1 PO1/Ti01
INTP2 External interrupt request input by which the effective edge (rising P2
input edge, falling edge, or both rising edge and falling edge) can be input
INTP3 spectfied. P03
INTP4 PO4
INTP5 P05
Sio . X P25/S80
tnput Serial interface serial data input. Input
sSi2 P70/RxD
SO0 o R P26/SB1
Output Serial interface serial data output. input
502 PT1/TxD
S8o P25/S10
Inpit Serial interface serial data input/output. Input
SB1 foutput P26/500
SCKo p27
tput Serial interface serial clock mputioutput. input
SCK2 foutput P72/ASCK
RxD input Asynchronous serial interface serial data input. input PT0/SI2
TxD QOutput | Asynchronous serial interiace serial data output. Input P71/802
ASCK Input Asynchranous serial interface serial clock input. Input P72/SCK2
TIO0 External count clock input to 16-bit timer (TMQ). POO/INTPO
Ti01 Capture trigger signal input to capture register (CR00). PO1/INTP1
Input input
T P External count clock input to 8-bit timer (TM1). P33
Ti2 External count clock mput to 8-bit timer (TM2). P34
TO0 16-bit timer (TMO) autput (shared with 14-bit PWM output). P30
TO1 Output | 8-bit timer (TM1) output. Input P31
TO2 8-bit timer [TM2} output. paz
PCL Qutput | Clock output (for main system clock, subsystem clock trimming). input P35
BUZ Qutput | Buzzer output. tnput P36
S0 to S23 Output -_
$24 10 S31 Output | LCD controller/driver segment signal output. P97 to P90
input
$32 to S39 P87 to P80
COMO 10 COM3 | Output | LCD controller/driver common signal output. Output —_
Vico to ViIC2 — LCD drive voltage. Split resistars can be incorporated by mask option. —_— -—_—
BIAS —_— LCD drive power supply. —_— —
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3.2 Other Pins (2/2)

Pin Name 1o Function After Reset Fung‘i‘:r“ Pin

ANIO to ANI7 | Input AJD converter analog input. Input Pi0to P17
AVrer Input A/D converter reference voltage input. — ——
AVo — A/D converter analog power supply. Connect to Voo. —— —
AVss so— A/D converter ground potential. Connect te Vss. —_ —_—
RESET | !nput System reset input. —_— —_
X1 input —— —_—
" I Main system clock oscillation crystal connection. — —
XT1 input Input PO7
X2 —— Subsystem clock oscillation crystal connection. — —
Voo ——— Positive power supply. —_ —_
Vss -— Ground potential. — —_—
IC —— Internal connection. Connect directly to Vsspin. —_— —_—

3.3 Pin /0 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/cutput circuit configuration of each type, refer to Figure 3-1.

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

Pin Name gsg;l't:t_lrtpy:; o Recommended Connection when not Used
POO/INTPO/TIOO0 2 Input Connected to Vss.
PO1/INTP1/TION
PO2/INTPZ
PO3/INTP3 8-A input/output independently connected to Vss through resistor.
PO4/INTP4
POS/INTPS
PO7/XT1 16 Input Connected to Veo.
P10/ANIO to P17/ANIT 1
P25/SI0/SBO
P26/SO0/SB1 10-A Inputoutput Independently connected to Voo or Vss through resistor.
P27/SCKO .
P30/TO0 i
P31/TO1 5-A [
P32/T02 |
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Table 3-1. Input/Output Circuit Type of Each Pin (2/2)

input/output
Pin Name Cireuit Type io Recommended Connection when not Used

P33/TH oA
P34/Ti2
Pas/PCL
P36/BUZ 5-A
P37
P70/S12/RxD 8-A
P71/802/TxD 5-A
P72/SCK2/ASCK A Input/output Independently connected to Vbo or Vss thraugh resistor.
PB0/S39 to P87/332

17-A
P80/S31 to P97/524
P100 to P103 5-A
P110to P117 5D Independently connected to Voo through resistor.
S0 to 523 17
COMO 1o COM3 '8 e Leave open.
Vico to Viez
BIAS — T
RESET 2 Input J——
XT2 16 Leave open.
AVrer Connected 10 Vss.
AVoo . - Connected to Voo.
AVss Connected to Vss.
ic Caonnected directly to Vss .
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Figure 3-1. Pin Input/Qutput Circuits (1/2)

Type 2

Type 10-A

-4

V;Do
pull-up
enable D l P-ch
Voo
IN O—
data P-ch
IN'OUT
open drain >
output disable
Schmitt-Triggered Input with Hysteresis Characteristic
Type 5-A Type 11
Voo Vuo
1} pull-up
D Do | P nabie m
data
data _— é -+—0 INJOUT
output
INJOUT disable
output Comparator,
disable ~ \
3 N
Vaee (Threshold Voitage)
input j 15 )
enable —‘ input
enabie
Type 8-A Type 16
feedback cut-off
I
ull-up D I pch
e ——— )] ('fm .
A INOUT
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Figure 3-1. Pin Input/Output Circults (2/2)
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4. MEMORY SPACE

The memory map of uPD78062/78063/78064 is shown in Figure 4-1.

Figure 4-1. Memory Map

-1 FFFFH
Special Function Register (SFR)
256 x 8 Bits
FFOOH
FEFFH| General Registers |
32 x 8 Bits !
FEEOH e
== =
Internal High-Speed RAM™™®
mmmmH / nnnnH
mmmmH-1
== Program Area =
Data Memory Use Prohibited
Space 1000H
EABOH OFFFH
FA7FH == CALLF Entry Area -~
LCD Dispiay RAM
40 x 4 Bits 0800H
FA58H , O7FFH
FASTH / A -
/ —_ Program Area —~
!
= UseProhbited = / 0080H
/ 007FH
nnnnH+1 / CALLT Table Area
nnanH
0040H
o =~ = 003FH
M:,?,;Ty‘ Intemal ROM™® )
Space Vector Table Area
0000H

-

i 0a00H
Note The Interral ROM and internal High-Speed RAM capacities differ depending on the product. (refer to the following

table.)
Product Name Last Address of internal ROM Start Address of internal
nnanH High-Speed RAM mmmmH
uPD78062 3FFFH FDOOH
pPD78063 SFFFH
FBI
PD78064 TFEFH 00H
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5. PERIPHERAL HARDWARE FUNCTION FEATURE

5.1 Port
There are two kinds of 1/0 port.

« CMOS input (P00, PQ7) 12
« CMOS input/ ut (P01 to POS, Port 1103 7to 11 : 55
Total 1 57

Table 5-1. Functions of Ports

Name Pin Name Function

P00, PO7 Dedicated input port

Port 0 PO1 to POS Inputioutput port. input/output specifiable bit-wise.

When used as input port, on-chip pull-up resistor can be used by software .
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 specifiable bit-wise.
When used as input port, an-chip pull-up resistor can be used by software .
Input/output port. Input/output specifiable bit-wise.
When used as input port, on-chip pull-up resistor can be used by software.
Inputioutput port. Input/output specifiabie bit-wise.
When used as input port, on-chip pull-up resistor can be used by software.
Inputioutput 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 (LCDC).
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 controf
register (LCDC).
Input/output port. Input/output specifiable bit-wise.
Port 10 | P100 to P103 | When used as input port, on-chip pull-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 flag (KRIF) is set to 1 by falling edge detection.

Port 1 P101o P17

Port 2 P25 to P27

Port 3 P30 to P37

Port 7 P70 to P72

Port 8 P80 to P87

Port 9 P30 to P97
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5.2 Clock Generator
There are two kinds of clocks, main system ciock and subsystem clock.
The instruction execution time can also be changed.

® 0.4 us/0.B us/1.6 us/3.2 us/6.4 us/12.8 ps (main system clock: in 5.0 MHz operation)
* 122 us (subsystem clock: in 32.768 kHz operation)

Figure 5-1. Clock Generator Block Diagram

XT1/P0O7 @-={ Subsystem| g Watch Timer
Clock
. Clock Output Function
XT2© Oscillator
Prescaler
Main ‘
1O~ gystem |

T

I
STOP

bex | fox | er

$120| 2

Standoy

Clock g ,J P T 7 Clockto

X2 ©— Oscilator ‘ * 12 Peripheral
1’8
2

'

|

!

{ Selec-]__{ Gontro Clock
| tor Circuit ffepu)

To INTPO

Hardware

CPU

Sampiling Clock

5.3 Timer/Event Counter
Five timer/avent 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 Tis it Ti . .
Evsoj::‘go‘::lre/r E?::\‘: C::r:er Watch Timer Watchdog Timer

Intarval timer 1 channel 2 channels 1 channe{ 1 channel
Type External event counter 1 channet 2 channels - -
Timer output 1 output 2 outputs - -
PWM output 1 output - - -
X Pulse width measurement 2 inputs - - -

Function

Squara wave output 1 output 2 outputs - -
One-shot pulse output 1 output - - -
intarrupt request 2 2 2 1
Test input - - 1 input -
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Figure 5-2. 16-Bit Timer/Event Counter Block Diagram

T lnternal Bus S

f e e —— - INTP1
\‘\ /'
|
TION/POIANTPT (G — 16-B1t
Gapture/Compare
tor Register (CR00) [ ‘ T iINTTMOO
|
— -
" i T am | | L
; Puise t ;
o | Mateh Output t Output | ©) Toara0
| [ Controt Gircuit [\ TOU/P:
Watch Timer Cutput —————————] ! Control
! Circuit
2fxx ] L
| ! |
Brx ———————+ 16-Bit \ o
i Peecl o] Timer Register .
L (T™O) !
ozt uy
Selector
TIOFOOANTPO (BH [E%e L] ‘ NTTMO!
‘ — INTPO
18-Bit
. =] Capture/Compare
egister
(CRO1)
S
R
S internal Bus 5
Figure 5-3. 8-Bit Timer/Event Counter Block Diagram
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Figure 5-4. Watch Timer Block Diagram

—
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by — |
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Figure 5-5. Watchdog Timer Block Diagram
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5.4 Clock Output Control Circuit
Clocks cf the foliowing frequency can be output as clock outputs.
e 19.5 kHz/39.1kH2/78.1 kHz/156 kHz/313 kHz/625 kHz/1.25 MHz/2.5 MHz/5.0 MHz (main system clock: in 5.0
kHz operation)
« 32.768 kHz (subsystem ciock: in 32.768 kHz operation)

Figure 5-6. Clock Output Circult Block Diagram

fxx/2————]

fxxf2? ————— g

/2 —— ] I

B2t Selector SY"CBE:’C";“"“ Qutput Control Girouit |———©) PCL/P35

8.5 Buzzer Qutput Control Circuit
Clocks o* the following frequency can be output as buzzer outputs.
o 1.2 kHz/2.4 kH2/4.9 kHz/9.8 kHz (main system clock : in 5.0 MHz operation)

Figure 5-7. Buzzer Qutput Control Circuit Block Diagram

foxf2? —————»]
fxx/2'6 —————m] Selector Output Control Circut |——© BUZ/P36
fioe/2" !
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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 start

Figure 5-8. A/D Converter Block Diagram

Sernies Resistor String

ANiO/P10 (Or—]
ANIt/P11 O Sampie & Hold Circut
ANiZP12 O —=] : :
S~ H Voltage Comparator
ANIZP13 (O : ——4-
Selec-| 4
ANP14 ©—=]Ttor | ;J; :
ANiS/P15 (O e T :
ANEIP16 (O-—+1
ANI7/P17 (:)——-— Successive Approximation
Register (SAR)
E ]
INTP3PO3 B =] Derror BN Control —

<

A/D Conversion Resuit
Register (ADCR)

<L

Internal Bus

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 serial /O mode [¢) (ﬁSBILSB—ﬁrst )} O {MSB/LSB-first switchabie)
SBI (serial bus interface) mode O (MSB-first} —_
2-wire serial YO mode O (MSB-first) —_—

(UART) mode

Asynchronous serial interface

O ({Dedicated baud rate generator
incorpoorated)
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Figure 5-9. Serial Interface Channel 0 Block Diagram

S Internal Bus S
il

SI0/SBO/P2S (O
) Serial O Output
Shift Register 0 (SI00) Lateh 1
sowsei/PE O T I {
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Selector Bus Asl § nd/ Output Circuit
Aq_. =] Acknowledge Detector

| e e INTCSID
ScKoP27 (O) Serial Clock Counter Signal Generator
feu/2-Ixx/28
Serial Glock Control Circui S TO2

Figure 5-10. Serial Interface Channe! 2 Block Diagram
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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 PB7/532, PY0/S31 to P97/524)

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

Bias Method Twme Multiplexing Common Signal Used Maximum Number of Display Pixeis
— Static COMO (COM1 to COM3) 40 (40 segments x 1 commaon}
-2 2 COMO, COM1 80 (40 segments x 2 commons}
3 COMO to COM2 120 (40 segments x 3 commons)
3 3 COMQ to COM2
4 COMO to COM3 160 (40 segments x 4 commons)

Figure 5-11. LCD Controlier/Driver Block Diagram

Internal Bus S

iy L3
ﬁ Prescaler %5
Display
Data Memory

i
w w fw
) 27
u Timing Controlier LCoCL Selector
Segmerit Port }‘_
Data Selector Qutput Data
T
| LCD Drive Voltage
Generator
Segment Driver Common Driver ‘
|
‘ |
CL g © o © © JO)
SDormre S22 S24/PGT wrevrieens $39/P80 COMO COM1 COM2 COM3 Vicz Vict Vico BIAS
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6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 Interrupt Functions

The following three types, 20 sources of interrupt functions are available:

« Non-maskable : 1
+ Maskable ;18
» Software i1
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Table 6-1. interrupt Source List

interrupt Default Interrupt Source Internal/ Yr;(;g Bf?gsgag::'
T Priority Mot : !
ype rory Name Trigger External Address | Type™=
Non- NTW Waichdog timer overflow {with watchdog timer
maskable ' oT mode 1 selected) Q)]
Watchdog ti rflow (with interval ti tnternal Q004K
atcl g timer averflow {with interval timer
0 INTWDT mode selected) B)
1 INTPO 0006H (]
2 INTP1 0008H
3 INTP2 P . 000AH
in input edge detection Externat
4 INTP3 000CH [0))
5 INTP4 Q00EH
& INTPS 0010H
7 INTCSIO Senal interface channel 0 transfer termination 0014H
Sariat interface channel 2 UART reception
8 INTSER error generation 0018H
Serial interface channel 2 UART reception
INTSR termination
Maskable g 001AH
Serial interface channel 2 3-wire transfer
INTCSI2 termination
Serial interface channel 2 UART transmission
10 INTST termination 001CH
Ret t [ i [ f
11 INTTM3 ":‘:r' ence time interval signal from watch Internal 0O1EH ®)
16-bit timer register and capture/compare
12 INTTMO0 register (CR0O0} match signal generation 0020H
16-bit timer register and capture/compare
13 INTTMO1 register (CRO1) match signal generation 0022H
8-bit timer/event counter 1 match signal
14 INTTM1 generation 0024H
8-bit timer/event counter 2 match signal
15 INTTM2 generation 0026H
16 INTAD A/D converter conversion termination 0028H
Software e BRK BRK instruction execution — 003EH (E}

Notes 1. Default priority is a priority order when more than one maskable interrupt request is generated simultaneously.
0 is the highest and 16 the fowest.
2. Basic configuration types (A) to (E) correspond to those shown in Figure 6-1.
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Figure 6-1. Basic Configuration of Interrupt Functions (1/2)

(A) Internal non-maskablie interrupt

S Internal Bus 3

|

L
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Request ! Controt Address
Circuit Generatos

Standby Release
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(B) iIntrnal maskable interrupt

L internal Bus S

4+ ; 1
MK IE PR isP
! ! l J
- S A
b i b 855
Rn;mest IF Circuit Generator
Standby Release
Signal
(C) External maskable interrupt (INTPQ)
Intamal Bus T

N {} 4 Lo
W ister m%ster MK IE PR IsP

{} Il peril Wy

Priority Vector Table

Int [3 Controt Address
Reauast —] Ciook Betactor IF _D Grewit [ | Generator
Standby
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Figure 6-1. Basic Configuration of Interrupt Functions (2/2)

(D) External maskable interrupt (except INTPO)

S intemal Bus S
~Z ! b4
Exts f Inte:
Mg R "m"f’ MK i€ PR || 5P
{INTMO, lel#M 1)
Il L .
L
i Vector Table
internpt Edge | j:) Priority Gontrol pnall
Request Detector F Gircuit Generator
Standby
Release
Signal

(E) Software interrupt

S Internat Bus S
Priority Vector Table
Interrupt 1 Gontrol Address
Request Gircuit Generator

IF  : Interrupt request flag
{E : Interrupt enable flag
ISP : In-service priority flag
MK : interrupt mask flag

PR : Priority specification flag
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6.2 Test Functions
There are two sources of test functions as shown in Table 6-2.
Table 6-2. Test Input Source List
Test input Source
Internal/Extemnal
Name Tngger
INTWT Watch timer overflow internat
INTPT11 Port 11 falling edge detection Externai

Figure 8-2. Basic Configuration of Test Function

g internal Bus S
!

e

[+

Test input ___
Signal '4

:D__, Standby Release
- Signal

R

IF : Test input flag
MK : Test mask flag



NEC pPD78062, 78063, 78064

7. STANDBY FUNCTION

The standby function is a function to reduce the consumption current and there are the following two kinds of standby
functions.
« HALT mode : Halts CPU operating clock and can reduce average consumption current by the intermittent operation
along with the normal operation.
e STOP mode : Halts main system clock osciflation. Halts alf operations with the main system clock and sets uitra-low
consumption current state with subsystem clock only.

Figure 7-1. Standby Function

CSS=1
Main System Clock Operation ) (subsystem Clock Operation™™
CSS=0

Instruction HALT Instruction
Interrupt Interrupt

Request Request

HALT Instruction

interrupt
Request

STOP Mode HALT Mode
(Mam System Clock) 'Clock Suppiy to CPU Halted)
Osciliation Hatted Oscillation Maintained

Note Halting the main system clock enables the consumption current to be reduced.
When the CPU is operated by the subsystem clock, the main system clock should be hatted by setting the bit 7 (MCC)
of the processor clock control register (PCC).
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 returned to after securing the oscillation stabiiization time in software.
8. RESET FUNCTION
There are the following two kinds of resetting methods.

o External reset by RESET pin.
« Internal reset by waichdog timer hung-up time detection.
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9. INSTRUCTION SET

{1) 8-bit 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—0pelﬂd #byte A Lanidad sir saddr [laddr16 | PSW | [DE] fHL} ::II::;‘)M S$addr16 1 None
tstoperand HLCl
A ADD MOV MOV |MOV MOV MOV [MOV |MOV MOV ROR
ADDC XCH XCH | XCH XCH XCH | XCH XCH ROL
sSuB ADD ADD ADD ADD ADD RORC
suac ADDC ADDC | ADDC ADDC | ADDC ROLC
AND sSuB SuB SuB SuUB suB
OR sSuBC SUBC | sUBC SUBC | SUBC
XOR AND AND AND AND AND
CMP OR OR OR OR OR
XOR XOR XOR XOR XOR
CMP CMP | CMP CMP cMP
r MOV MOV INC
ADD DEC
ADDC
sus
SUBC
AND {
OR !
XOR
CMP
8 C DBNZ
sfr MOV MOV
saddr MOV MOV i DBNZ INC
ADD DEC
ADDC
suB
SuBC
AND
OR
XOR
CMP
taddri6 MOV
PSW MOV MOV PUSH
POP
{DE] MOV
[HL MOV ROR4
ROL4
[HL+byts} MOV
[HL+B]
{HL+C] [
X MULU
[ DIVUW

Note Exceptr=A

346



NEC uPD78062, 78063, 78064

{2) 16-bit instruction
MOVW, XCHW~, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

~.. end operand
~ #word AX rpheots sfrp saddrp faddr16 sp None
1st operand ™
A ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
(] MOVW MOVWhets INCW, DECW
PUSH, POP
sfrp MOVW MOVW
saddrp MOVW MOVW
'addr 16 MOVW
Sp MOVW MOVW
Note Only when rp=BC, DE, HL
{3) Bit manipulation instruction
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR
\.. 2nd operand
\__.q\ | A.bit sfr.bit saddr.bit PSW.bits [HLLbit CY $addrib6 None
1st operand N
A.bit MOV1 8T SET1
BF CLR1
BTCLR
sir bit MOV1 BT SETH
BF CLR1
BTCLR
sadar.bit MOVt BT SET1
BF CLR1
8TCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HL).bit MOV BT SETH
BF CLR1
BTCLR
cY MOV1 MOV1 MOV1 MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1
{4) Call instruction/branch instruction
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DNZB
2nd Operand AX taddr16 | laddrtt (addr5] Saddri6
1st Operand
Basic instruction | BR CALL CALLF CALLT BR, BC, BNC,
BR BZ. BNZ
Compound BT, BF,
Instruction BICLR
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
AVop -0.3to Voo +0.3 v
Supply voltage
AVegs —0.310 Voo +0.3 v
AVss -0.3t0 +0.3 v
Input voltage \Z —0.310 Voo +0.3 \Y
Output voltage Vo ~0.3ta Voo +0.3 %
Analog input voitage Van P10to P17 Analog input pin AVss 0.3 1o AVrer +0.3 v
1 pin -10 mA
. Totat for POO to P35, PO7, P10 to P17, P100,
Output current high low ~15 mA

P101 & P110to P117
Total for P25 to P27, P30 to P37, P70 to P72, PEO

to P87, P30 10 P97, P102 & P103 15 mA
Peak value 30 mA
1pin
r.m.s. value 15 mA
Tatal for POG to P05, P10 to Peak value 100 ©OmA
P17, P100, P101 & P110 10
P117 r.m.s. value 70 mA
Output current low lor Note
Total for P30to P37, P102 & | " ook value 100 mA
P03 r.m.s. vakie 70 mA
Total for P25 1o P27, P70 to Peak value 50 A
P72, P80 to P87 & P90 to P97
r.m.s. value 20 mA
Operating ambiert
temperature Ta ~40 to +85 G
Storage temperature T —65 to +150 °C

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

Caution The product quality may be damaged even if a value of only one of the above parameters exceeds the
absolute maximum rating or any value exceeds the absolute maximum rating for an instant. That s, the
absolute maximum rating is a rating value which may cause a product to be damaged physically. The
absolute maximum rating values must therefore be observed in using the product.

Remark Unless otherwise specified, the characteristics of duai-function pins are the same as those of port pins.
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Capacitance (Ta=25°C, Voo = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
input capacitance Cm f= 1 MHz 15 pF
Output capacitance Cour unmeasured pins 15 pF
VO capacitance Co fetumed o 0 V. 15 pF

Main System Clock Oscillator Characteristics {Ta = -40 to +85 °C, Voo = 2.0 10 6.0 V)

Oscillator Recommended Parameter Test condlitions MIN. | TYP. | MaX. | unit
circuit
IC_x2 Oscillator Voo = Oscillator 1 s MH
r4
Ceramic frequency (fx) N voltage range
oscillator
Oscillation After Voo reaches oscil- 4 ms
stabilization time®»2 | lator voltage range MIN.
Oscillator 5
Crystal frequency (fx)Memt 1 MHz
regonator
QOscillation Vob = 4510 6.0V 10
stabilization time Mo =0 ms
X1t input
MH
! X2 X1 frequency (fx) Newt 1.0 5.0 z
External ciock ‘ 1 X1 input
| uPD74HCU high/tow level width 85 500 ns
(txn, txe)

Notes 1. Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution ime.
2. Time required to stabilize oscillation after reset or STOP mode release.

Cautions 1. When using the main system clock osciltator, 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 osclllator capacitor ground shouid 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 oscillator.

2. i the main system clock oscillator is operated by the subsystem ciock when the main system clock

is stopped, reswitching to the main system clock should be performed after the stable oscillation time
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 Test Conditions MIN. | TYP. | MAX.| Unit

Fic xtt x12] | ocein
H ‘ (fxr) Nowt

frequency 32 [32.768| 35 | kHz

Crystal resonator

= |
F18]

; Oscillation stabilization time | Y2 =451 6.0V 12002
Note2

XT1 input fr
XT1 XT2] | ghug e oY 32 100 | kHz

External clock A

XT1 input high-/low-level
width (txr/be}

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 enclosed with the dotted line shouid
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 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 oscillation
circuit. Special care should theretore be taken to wiring method when the subsystem clock is used.
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Recommended Oscillator Constant

Main system ciock: ceramic oscillator (Ta = -40 to +85 °C)

; Recommended Qscitfator
Manufacturer Product Name Frequency (MHz) | Circuit Constant Voltage Range Remarks
Gl F) | c2 R | MIN. (v) | MAX. ()
Murata Mig. ‘ CSAS5.00MG 5.00 30 30 2.2 6.0
Co.. L CST5.00MGW 5.00 guitin | Buitin | 27 6.0
EFOGC5004A4 5.00 Built-in Built-in 27 6.0 Lead type
Matsushita ;
Electronics i EFOEC5004A4 5.00 Built-in Built-in 2.0 6.0 Round tead type
Components EFOENSD04A4 5.00 33 33 2.7 6.0 Lead type
Co., Ltd.
EF0S500485 5.00 Built-in Built-in 2.7 6.0 Chip type
KBR-5.0MSA 5.00 33 33 27 6.0 Lead type
PBRC5.00A 5.00 33 33 27 6.0 Chip type
Kyacera
Corporation | @R 5 OMKS 500 Buitin | Built-in 2.7 6.0 Lead type
KBR-5.0MWS 5.00 Builtin | Buitt-in 27 6.0 Chip type

Subsystem clock: crystai resonator (Ta = —40 to +60 °C)

Recommended Oscillator
Manufacturer Product Name Frequency {(kHz} Cireuit Constant Voitage Range
C3 (pF) C4 (pF) | R2(kQ) | MIN. (V) | MAX. (V)
o - e
Kyocera KF-38G-12P0200 32.768 15 22 220 2.0 6.0
Corporation {Load capacitance 12 pF}

* Note KF-38G-12P0200 is a maintenance product.

Caution The oscillation circuit constants and oscillation voltage range indicate conditions for stable oscillation.
However, they do not guarantee accuracy ot the oscillation frequency. if the application circult requires
accuracy of the oscillation frequency, it is necessary to set the oscillation frequency in the application
circuit. For this, it is necessary to directly contact the manufacturer of the resonator being used.
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DC Characteristics (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MiIN. TYP. MAX. Unit
P10 10 P17, P30 to P32, Voo =27 10 6.0V 0.7 Voo Voo v
Ve | P35 10 P37, P8O to P87,
P90 to PO7, P100 to P103 0.8 Voo Voo v
P00 to P05, P25 to P27, Voo = 270 6.0V 0.8 Voo Voo v
Vie | P33, P34, P70 to P72,
Input voltags P110 to P117, RESET 0.85 Voo Voo v
high Voo =271060YV Voo-0.5 Voo v
Via X1, X2
Voo~0.2 Voo v
45V<Voo<B0V | 0.8 Voo Voo v
Viee | xT1/PO7, XT2 27V<Voo<45V | 0.9 Voo Veo v
20V<Vop<2.7 Ve | 0.9 Voo Voo v
P10 to P17, P30 to P32, Voo =27 6 6.0V 0 0.3 Voo v
Vi | P35 ta P37, PBO to P87, -
P90 ta P97, P100 to P103 0 0.2 Voo v
P00 to POS, P25 to P27, Voo =2.7106.0V 0 0.2 Vor v
Viz [ p33, P34, P70 to P72,
Input voltage P110 10 P117, RESET ¢ 0.35Ve |V
low Voo =27 10 6.0V 0 0.4 v
Vi X1, X2 H
oo 02 v
45V<Voo<60V | D 0.2 Voo v
ViLa XT1/P07, XT2 27VsVoo<45V 0 0.1 Vop v
2.0V < Voo < 2.7 (e 0 0.1 Voo v
Output voltage Von Voo = 4.510 6.0 V, los= -1 mA Voo~1.0 Voo v
high lor = ~100 A Voo-0.5 Voo v
P100 to P102 Voo« 451060V, 04 20 v
lou= 15 MA
Vou | POO to PS5, P10 ta P17,
P2510 P27, P30 to P37, | Voo =4.5106.0V, 04 v
Output voltage P701to P72, PBO to P87, | lo=16mA
low PO to PE7, P110 to P117
45V<Von <60V, |
J— ;
Vou | SBO, $B1, SCKO open-drain, ; 0.2Von |V
pulled high (R = 1kg) |
Voo | ot = 400 A [ 05 v

Note When PO7/XT1 is used as PQ7, the inverse phase of PG7 should be input to XT2.

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
P00 to P05, P10 to P17,
N P25 to P27, P30 10 P37,
L8 P70 to P72, P8O to P87, 3 A
t = Voo ’
Input (eakage Vi= Voo P80 to P97, P100 to P103,
current high P110 10 P117
luke X1. X2, XT1/P07, XT2 20 BA
P00 to POS, P10 to P17,
P25 to P27, P30 to P37,
luie P70 to P72, P80 to P87, -3 A
Input leakage VieoV PO to PO7, P100 to P103 g
current low P110 to P117
uwz X1, X2, XTH/P07, XT2 -20 HA
t |
Outpu _eakage Lo Vo = Voo 3 #A
current high
Output leakage R~ Vo=0V -3 2A
current low
V=0V, P01 to P05,
45V<Vop<s6.0V 15 40 90 k2
Software P10 to P17, P25 to P27,
puli-up resistor R P30 to P37, P70 to P72,
P80 to P87, P90 to P97, 27V<Voo<d5V 20 500 kQ
P100 to P103, P110to P117
Voe = 5.0 V £ 10 ko A
6.00 MHz, Crystal osciliation {fxx it 0% 4 12 i
= 2.5 MHz)Ro=2 Voo = 3.0 V £ 10 %Mo 0.6 1.8 mA
oy | OPOTatiNG mode Vop = 2.2V & 10 Ghows 035 | 1. mA
5.00 MHz, Crystal oscillation | ypp 2 5.0 V = 10 %N 6.5 19.5 mA
(fxx = 5.0 MHz)ew?
Supply operating mode Voo = 3.0 V = 10 %= 0.8 24 mA
curentetet Voo = 5.0 V 9 4 4.2
5.00 MHz, Crystal oscillation o=50V:10% 1. mA
{fxx = 2.5 MHz)#™2 Voo =3.0 ¥+ 10 % 500 | 1500 Iy
§ H.
ooz ALT mode Voo =22V 10% 280 | 840 | pA
5.00 MHz, Crystal osciliation Voo=50V:i0% 1.6 4.8 mA
{fxx = 5.0 MHz)Wete3
HALT mode Voo 3.0V 10% 650 | 1950 | pA

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

Remark Unless otherwise specified, 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 Symbol Test Conditions MIN. TYP. MAX. unit
32.768 Kz, Crystal oscilla Voo =50V £10% 60 120 uA
: E z, Crystal gsciliation -
loos aperating Ao Voo =30V10% 32 64 LA
Voo=22V:10% 24 48 HA
] Voo =56.0Vz10% 25 55 sA
lons giﬁﬂr:;;ze f:zystal oscillation Voo 30V<10% 5 5 oA
Supply Voo = 2.2V £ 10 % 25 125 | A
et
current® XT1 < Voo Voo = 5.0V £ 10% 1 30 ik
loos STOP mode Voo=3.0V+10% 0.5 10 HA
When teedback resislar is conaected Voo =22V * 10 % 03 10 A
XT1 = Voo Voo =50V =10% 0.1 30 HA
fobs STOP mode Voo =3.0V = 10% 0.05 10 uA
When leedback resistor is disconnected  [Vop = 2.2V + 10 % Q.05 10 A

Notes 1. Mot including currents flowing in on-chip pull-up resistors or LCD split resistors.
2. When the main system clock is stopped.
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DC Characteristics (Ta = ~10 to 485 °C)

(1) Static dispiay mode (Voo = 2.0 10 6.0 V)

Parameter Symbol Test Conditions MIN, TYP. MAX. Unit
LCD drive voitage Vico 2.0 Voo v
LCD split resistor Rwco 60 100 150 kQ
LCD output voltage

Vooc lo =15 uA 4 +0.2 v
deviation™* {conmon) ¥ 2.0 V < Vo < Voo
Vicoe = Vi

LCD output voltage Voos | lo=£1 A o0 = Yicp 0 202 | v
deviation™* (segment)

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).

(2) 1/3 bias method (Voo = 2.5 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
LCD drive voltage Viep 25 Voo \'
LCD split resistor Ruop 60 100 150 kQ
LCD output voltage Vaoe 1o = £5 pA 2.5 V < Vico < Voo 0 +0.2 v
deviation™*™ {common) Vicpo = Vieo
LCD output voitage Voos | lo=+1gA Vieo: = Vioo x 2/3 0 02 | v
deviation®®* (segment) Vicoz = Vico x 1/3

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).

(3) 1/2 bias method (Voo = 2.7 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX, Unit
LCD drive voitage Vico 2.7 Voo \
LCD split resistor Rico 60 100 150 kQ
LCQ output voltage Vooe lo = +5 pA 2.7 V £ Vs € Voo 0 +0.2 v
deviation™* (corrmaon) Vicos = Vico

LCD output voltage Voos low 1 gA Vicps = Vieo x 1/2
deviabon™* {segment) Vicoz = Vico

Note The voitage deviation is the difference from the output voltage corresponding to the ideal value of the segment and
common utputs (Vicos; n =0, 1, 2).
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AC Characteristics (Ta = —40 to +85 °C, Voo = 2.0 0 6.0 V)
(1) Basic operation
Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Cydie ti Operating on main system clock Voo =270 6.0V 0.8 64 us
ycle time Note
(Minimurm (fxx = g.s MHz) Hott 2.2 84 us
instruction Tex QOperating on main system clock 45<Vob <60V 0.4 32 s
execution time} (fxx = 5.0 MHz) Mow2 27 <£Vop<4.5V 0.8 32 S
Operating on subsystem clock 4ot 122 125 s

Ti00 input fro troe = triHoo + triLeo [+] 1Anoo MHz
frequency

TI00 input highy oo, 45V Voo 6.0V [Psan+0. hemd us
low-level width triLoo 27VsVop<45V [2/lsams 0. 2% 4 L]

20V<Vop<27V faut 1.5"% 4| us

T101 input high/ fmor. |27 V< VDo 6.0V 10 us
low-evel widtn trior 20 s
TH, T12 input high/ il Voo =45t06.0V 0 4 MH2
low-level width 0 275 kHz
T, TI2 input high/ trn Voo =4.510 6.0V 100 ns
low-level width s 1.8 us
Interrupt input - INTPQ Blfganioret Hs
high/low-leve! tam INTP1 to INTP5, —[ Voo =2.7106.0 V 10 s
width P110to P117 | 20 us
RESET low level| test Voo =2.710 6.0V 10 us
width 20 us

Notes 1.

2. Main system clock fxx = fx operation (when OSMS is set to 01H)
3. Thisis the value when the external clock is used. The value is 114 pus (min.) when the crystal resonator is used.
4. in combination with bits 0 (SCS0) and 1 (SCS1) of sampling clock select register (SGS), selection of fsam is

possible between fxx/2¥, ixx/32, fxx/64 and fxx/128 (when N = 0 to 4).

Main system clock ixx = hJ/2 operation (when oscillation mode selection register (OSMS) is set to 00H)
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Tev vs Voo (At main system clock fxx = fx/2 operation)  Tcv vs Voo (At main system clock fxx = fx operation)

i =
)|
60 * 60
H :
; 30
T
i
F 10 : =z 1w
2 (e ) 2 Operation]
8 Range s Range
IS £
@ 2
2 20 9 20
Q [&]
1.0 X 1.0
0.8 — 0.8
0.4 0.4
!
L ES & L &+ L N L pY = A L 4 L L A
E3 £ = T S ¥ = = = = o= =
0 1 2 3 4 5 6 8} 1 2 3 4 S ]
Supply Voltage Voo [V Supply Voltage Voo [V]
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{2) Serial Interface (Ta = —40 t0 +85 °C, Voo = 2.010 6.0 V)
(a) Serial interface channet 0

(i} 3-wire serial /O mode {SCKO... Internal clock output)

Pararneter Symbol Test Conditions MIN. TYP. MAX. Unit

45V<Voo 6.0V 800 ns

SCKO cycle time ey 27V<Voo<45V 1600 ns

3200 ns

_ K 1xH1, Voo =451 6.0V ke f2-50 ns

SCKO highflow-level width . eor 2100 s

25V <Voo<B.0V 100 ns

Si0 setuptime (to SCKOT) tsikt 27V <Voo <45V 150 ns

300 ns

SI0 hoid time (from SCKOT)|  tksn 400 ns

SO0 output detay tme | gy | G = 100 pFr 300 ns
from SCKOL

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

(ii) 3-wire serial YO mode (SCKO...External clock input)

Parameter Symbot Test Conditians MIN. TYP. MAX. Unit

45V<Voo<60V 800 ns

SCKD cycle time trevz 27V<SVm<d45V 1600 ns

3200 ns

oz 45V<Von <60V 400 ns

SCKOhighfow-levelwidth| 27VsVm<d4b6V 800 ns

1600 ns

Sl0 setup time {to SCKOT) [ 100 ns

SI0 hold time (from SCKOT) tese 400 ns

SO0 output detay time txsoe C = 100 pFrew 300 ns

from SCKOL

Rz,

SCKO nise, fali time 2 1000 ns

1

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Veio=45106.0V 800 ns
SCKO cycle time tecva
3200 ns
SCKOQ high/low-levet tkms, Voo =4.5106.0V tkcva/2-50 ns
wicth teis txpvaf2—-150 ns
SB0, SB1 setuptime (to s Voo =4.5t06.0V 100 ns
SCKoT) 300 s

SBO, SB1 hold time

(from SCKOT) s teni2 ne
SBO, SB1 output delay R=1kQ, Voo =45106.0V 0 250 ns
time from SCKOL trsos G = 100 pRtox P 1000 "
SB0,SB1LfromSCKOT tss trevs ns
SCKOL from SBO, 8B14 [ tkcva ns
SBO, SB1 high-level

width tsen kcys ns
S_BO, SB1 low-ievet st s ns
width

Note R and C are the load resistance and load capacitance of the SCK0, SB0 and SB1 output line.

(iv) SBI mode (SCKO0...External clock input)

Parameter Symbol Test Conditions MIN. TYP, MAX. Unit
Voo = 4.5t0 6.0V 800 ns
SCKO cycle time eva
3200 ns
SCKO high/iow-level s, Voo =4.5t06.0V 400 ns
width b 1600 ns
SBO, SB1 setuptime (to e Voo = 4.5106.0 V 100 ns
scKoT) 200 ne
S80, SB1 hold time bt teeval2 ns
(trom SCKoT)
SBO, SB1 output delay R=1kQ, Voo=45t060V [4] 300 ns
. ; t«
time from SCKOJ S04 G = 100 pF¥ew o 1000 e
SBO,SB14from SCKOT tkse txcva ns
SCKOLlfromSBO, SB1! tsex trcya ns
SBO, SB1 high-level e ' ns
KCY4
width "
SBQ, SB1 low-level s . .
width 6L KCY4 i
— tRae,
SCKaQ rise, falt time . 1000 ns
4

Note R and C are the load resistance and load capacitance of the SB0 and SB1 output line.
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(v} 2-wire serial /O mode (SCKO... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
_— . Voo =2.7106.0V 1600 ns
SCKO cycle time

Y frevs 3200 ns
—_— = 2.7 . CY5/2--

SCKO high-level width |  tas Vocz271060V | kor/2-160 e
trevs/2-180 ns

—— Voo = 45t06.0V tkevsf2-50
STKD low-level width s | R=1K = 2 K25 ms
G = 100 pFtes tkcvs/2-100 ns
SBO, SB1 setup time 45V<VoosB0V 300 ns
(to SCKG™) tsiks 27VsVoo<45V 350 ns
400 ns

SB0O, §B1 hold time
{from SCKOT) trsis 600 ns

SBO, SB1 _cutput delay
time from SCKQ¢ ks0s . 300 ns

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

(vi) 2-wire serial /O mode (SCKO... External clock input)

Parameter Symboal Test Conditions MIN. TYP. MAX. Unit
Voo =2.7106.0V 1600 ns
SCKO cycle tima trove 3200 ns
— . Voo =2.7t0 8.0V 650 ns
SCKO high-levet width 1®ns 1300 ns
Voo =2.7106.0V 800 ns
SCKO low-ieve! width twis 1600 =
580, SB1 setup time y
{to —L—SCK o7 tsis 00 ns
SBO, SB1 hold time
N tx tre
{irom SCKOT) e ko2 ns
SBO, SB1_oulput delay | g0 R = 1kG, Voo =4.5106.0V 0 300 ns
time from SCKDJ C = 100 pF*e®) 0 500 ns
—— trs,
SCKQO rise, fall time . 1000 ns
6

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

(i} 3-wire serial /O mode (SCK2... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
45V<Vios 60V 800 ns
SCK2 cycte time tkevr |27V Voo<d45V 1600 ns
3200 ns
S_ levelwi truz, Voo =4.5t0 6.0 V twevi/2-50 ns
CK2highliow-leve tra? trevi/2-100 ns
45V <Voo s 6.0V 100 ns
SI2setuptime (to SCK2T)| 1% 27V<sVoo <45V 150 ns
300 ns
SI2 hold time (from SCK2T) [t 400 ns
SO2 output delay time trsor C = 100 pFhe* 300 ns

from SCK2l

Note Cis the load capacitance of SCK2, SO2 oufput line.

(i) 3-wire serial YO mode (SCK2...External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
45V <Vop<B.0V 800 ns
SCK2 cycle time trove 27V<sVop<d45V 1600 ns
3200 ns
e 45V<VoosB.0V 400 ns
SCK2 high/low-level width m’ 27V Voo <45V 800 ns
1600 ns
Si2 setuptime (to SCK2T) [ tske 100 ns
SI2 hold time {from SCK2T)|  txsm 400 ns
SO2 gutput delay ime | yeo5 | G = 100 pFree 300 ns
from SCK2.
s . trs,
SCK2 rise, fall time 4 1000 ns
Fa

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

45V <Voo<B6.0V 78125 bps

Transfer rate 27V<Voo<d45V 39063 bps
19531 bps

{iv) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX, Unit
45V<Vons60V 800 ns
ASCK cycle time tkevs [ 2.7V <SVoo<45V 1600 ns
3200 ns
ASCK highflow-tevel o 45V <Von<60V 400 ns
igh/low-leve! .
width e 27VEsVn <45V 800 ns
1600 ns
45V <Vop<6.0V 38063 bps
Transfer rate 27V <Voo<45V 19531 bps
9766 bps
! trs,
ASCK rise, fali time o 1000 ns
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Voo . 0.8 Voo
X 0.2 Voo :>Test Points <: 02 VDD_X

Clock Timing

1 —»

Vira (MIN.)
Vi (MAX.}

X1 Input S,

Vine {(MIN.)

XT1 Input Vie (MAX.)

Ti Timing

lq——mma trior ~ e t—— tT00 TGt ———

I
) !
* !
TH00, TI01

TIo-TI2
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Serial Transfer Timing

3-wire serial YO mode:

- trza
[N 4 !{
SCKO, SCK2
ws.2.7
ksor 2.7 8

$00, 02 X Output Data X

$BI mode (bus release signal transfer):

xevs s

SBO, 5Bt

kg0, 4 ——f——Ht—

SBI mode (command signat transfer):

tkeva 4
g3 4 k3, 4
|-
tre p— i

i

tse . ) tas toins. 4 tisiz.e

| I !

$80, 881 /

tksoa. 4
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2-wire serial VO mode:

&Ko X Vi

trsos & lt——— ]

SBo, $81

UART mode:

)
g

tkig———w (—————tuo I
t

_>T.<..n;g
ASCK / !k_

N
A/D Converter (Ta = —40 to +85 °C, AVoo = Voo = 2.0 to 6.0 V, AVss = Vss = 0 V)
Parameter Symbot Test Conditions MIN. TYP. MAX, Unit

Resolution 8 8 8 bit
2TV S AVaer £ 6.0V =0.6 o
Overall error N 14 %
Conversion time teonw 19.1 200 us
Sampling time tsame 12/fxx J7]
Analog input voitage Vian AVss AVrer \
Reference voltage AVaer 2.0 AVop v
AVrer-AVss resistance Raiger 4 14 kQ

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 to +85 °C)

Parameter Symbol Test Conditions MIN. TYP. | MAX. | Unit
Data retention Vooos 1.8 6.0 v
supply voltage
v = 1.
Data retention pooe = 1.8 V
|oooR Subsystam ciock stopped and 0.1 10 HA

supply current
upply feed-back resistor disconnected

Release signal set time tsAEL 0 us
QOsciliation 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 (OSTS), selection
of 2'¥fxx and 2'/fxx to 2'/fxx is possible.

Data retention timing (STOP mode release by RESET)

Internal Reset Operation

HALT Mode
. o . o i
—— STOP Mode o Operating Mode
: |
|
! |———— Data Retention Mode ——— !
|
| 11 |
: { T
Voo F Vooor
! - ftsAEL —7
STOP instruction Execution
o r
AESET /
L twarr ’J

Data retention timing (STOP mode release by standby release signal: Interrupt signal)

HALT Mode
-} STOP Mode . Operating Mode

j-——— Dgta Retention Mode ——|

]
Voo 4 \ Vooor

3TOP Instruction Execution

Standby Release Signal
{Interrupt Request)
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interrupt input timing
rﬁ—i trL ———l iq—— tinrn /—ﬂ
i _

INTPO-INTPS m

RESET input timing

! trst ——--{
|
|

RESET
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* 11. CHARACTERISTIC CURVES (REFERENCE VALUES)

Ipo vs Voo (Main System Clock: 5.0 MHz)

(Ta=25°C)
10.0 — T T T
: ‘ ——— Poc-oon —|
! : el ]
5.0 + T, ; PCC=01H
—[ ___—] Pec-uzn
T | =
- e |
J T L~ HALT (X1 Oscillation.
I XT1 Oscitlation)
| /
1.0 !
L
o~
— 2 4%
W
Z
0.5
L M—T —
E | — Il S
H
£
194
5 D
Q ]
2 1 PCC=B0H
E //
. ]
0.05 /
| HALT (X1 Stop, XT1 Oscilation)
= STOP (X! Stop, XT1 OscilationH]
/ |
- R
|
|
0.0 7 L
~T T
! _
! /7 fxxes 5.0 MHZ
! 7 fxv= 32.768 kHz
0.005 T
/ -
|
001 L
o o 1 2 3 4 5 3 7 8

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

{Ta=25°C)
10.0 T T
‘
50 —— PCC-00H
el PCC=01H
— - peC-0aH —

| ~ ‘ GodoH
i / HALT (X1 Oscillation,
: / / XT1 Oscillation)

10 | —~

' / / , -
P L
~ | 7,
P A e
0s . o
P H —_—
// |
7 T
g |
8 |
5
5 o1
s}
3 PCC=B0R
=1 _—
@ L

0.05 / 1

1
HALT (X1 Stop. XT1 Osciliation)
STOP (X1 Stop, XT1 Osciflation)|

\\
\

i

0.01 . 7
)
pd T 2.6 MHz
/ fxr= 32.768 kHz
0.005 : |
/ ‘
| !
Cft -
‘ | !
) i
l |
0.001 ; ; Py 3 s 5 [ 7 8
Supply Voitage Voo (V)
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12. PACKAGE DRAWINGS

100 PIN PLASTIC QFP (FINE PITCH) (L114)

|

[
,
|
| D
exg - !
= =l
o= ==
- = ==
= H l
o = detail of lead end
o= =]
-~ ==
L= =  —
[-= = )
o =] %)
—= - O 0O
[-= =
= = x
= == (o)
= =2
[-= =3 ‘
[-= =
== | = |
= S
o0 26fm |
W N \ 25)= |
EEELEE LEEEEELEEEEEEEELL | ————
i
“a
Higl 1 @] [y
NOTE ITEM_ MILLIMETERS ___INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A 16.0£0.2 0.63040.008
its true position (T.P.} at maximum material condition. B 14.010.2 0_551:3,883
¢ 140302 o55173-008
D 16.010.2 0.6300.008
3 1.0 0.039
G 1.0 0.038
9.
H 0.22:3.3% 0.002£0.002
Remark Dimensions and materials of ES products are same as those | 0.10 0.004
of mass production product. 4 05¢(Te) 0.020 (T.P)
K 1.0:0.2 0.03928:999
L 0.6¢0.2 002078298
0.03 .001
] 0173382 0.00720-99!
N 0.10 0.004
P 1.45 0.057 ]
Q 0.12640.075  0.005£0.003
R 5°45° 5°45°
S 1.7 MAX. 0.067 MAX.

P100GC-50-TEA-2
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NEC uPD78062, 78063, 78064

100 PIN PLASTIC QFP (14 x 20)

- A
8 — =
I ¥
80 3 L—'—y

!

=— l detail of lsad end
!
i

o
+
vy
A
w .l
¥
[+ %
P100GF-65-38A1-2
NOTE [ITEM|  MILUMETERS INCHES
Each lead centerline is located within 0.15 f
mm (0.006 inch) of its true position (T.P) at | A 23.6x0.4 0.929:0.016
maximum material condition 8 20.020.2 0.795:3%
[¢ 14.0£0.2 0.551:3:3%2
. D 17.620.4 : 0.693+0.016
F 0.8 ' 0.031
G 0.6 0.024
H 0.3020.10 0.012:38%
Remark Dimensions and materiais of ES products are I 0.15 0.006
same as mass production product. J 0.65 (T.P) 0.026 (T.P)
K 1.8:0.2 0.071:335%
L 0.8+0.2 0.031°9382
M 0.15:342 0.0063933
N 0.10 0.004
P 2.7 | 0.106
a 0.120.1 [ 0.004:0.004
s 3.0 MAX. | o1igmax.
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NEC

uPD78062, 78063, 78064

* 100 PIN PLASTIC LQFP (FINE PITCH) (14x14)
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NOTE

Each lead centerline is located within 0.08 mm (0.003 inch} of

its true position (T.P.) at maximum material condition.

Remark Dimensions and materials of ES products are
same as mass production product.
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ITEM_MILLIMETERS __ INCHES
A 16.00£0.20 __ 0.630+0.008
B 14001020  0.551+3-908
c 14002020  0.55123:893
D 16.00:0.20  0.630+0.008
F 1.00 0.039
G 1.00 0.039
0.05
H 022:38%  0.009t0.002
i 0.08 0.003
J 0.50{T.P) _ 0.020 (T.P.)
K 1001020 0.039+5:808
L 0.50:0.20  0.02033-998
0.03 0.001
M 0.17:383  0.007:8-381
N 0.08 0.003 B
P 1.40£0.05  0.055£0.002
Q 0.10:0.05 __ 0.004£0.002
ot aeTt
R 3L L
s 1.60 MAX. _ 0.063 MAX.
S100GC-50-8EU



NEC 1PD78062, 78063, 78064

13. RECOMMENDED SOLDERING CONDITIONS

The uPD78062/78063/78064 should be soldered and mounted under the conditions recommended in the table below.

For detail of recommended soldering conditions, refer to the information document Semiconductor Device Mounting
Technology Manual {C10535E).

For soldering methods and conditions other than those recommended below, contact our sales personnel.

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

{1) uPD78062GC-xxx-7EA : 100-pin plastic QFP (Fine pitch) (14 x 14mm, resin thickness: 1.45 mm)

* uPD78062GC-xxx-8EU : 100-pin plastic LQFP (Fine pitch) (14 x 14mm, resin thickness: 1.40 mm)
#PDTB063GC->ocx-TEA : 100-pin plastic QFP (Fine pitch) (14 x 14mm, resin thickness: 1.45 mm)

* 4PD78063GC-xxx-8EU : 100-pin plastic LQFP (Fine pitch) (14 x 14mm, resin thickness: 1.40 mm)
uPD78084GC-<-TEA : 100-pin plastic QFP (Fine pitch) (14 x 1dmm, resin thickness: 1.45 mm)

* uPDT8064GC-xxx-8EU : 100-pin plastic LQFP (Fine pitch) (14 x 14mm, resin thickness: 1.40 mm)

Soldering A . Recommended
Sold it
Method oldering Conditions Condition Symbot

Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C or above),
Number of times: Twice max., Time limit: 7 days™* (thereafter 10 hours prebaking
Infrared reflow | fequired at 125°C)

* <precaution>

Baking cannot be applied to other than heat-resistant trays (magazine, taping, non-
heat-resistant trays) when the product is wrapped.

IR35-107-2

Package peak temperature: 215°C, Duration: 40 sec. (at 200°C or above),
Number of times: Twice max., Time kimit: 7 days®* (thereafter 10 hours prebaking
VPS required _31 125°C)

* <precautions>

Baking cannot be applied to other than heat-resistant trays (magazine, taping, non-
heat-resistant trays) when the product is wrapped.

VP15-107-2

Partial heating Pin temperature: 300°C max. Duration: 3 sec. max. (per device side) -

Note For the storage period after dry-pack decapsulation, storage conditions are max. 25°C, 5% RH.

{2) HPD78062GF-xxx-3BA : 100-pin plastic QFP (14 x 20 mm)
uPD78083GF-xxx-3BA : 100-pin plastic QFP (14 x 20 mm}
uPD7B064GF-x-3BA : 100-pin plastic QFP (14 x 20 mm)

Soldering N - Recommended
I Condition:
Method Seldaring s Condition Symbol

Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C or above},

IR35-00-3
* | nfrared reflow Number of times: Thrice max.
* |ves Package pefak tempelrature: 215°C, Duration: 40 sec. (at 200°C or above), VP15-00-3
Number of times: Thrice max.
Wave soldering | Solderbathtemperature: 260°C max., Duration: 10 sec. max., Number of times: Once, WS6 1

Preliminary heat temperature: 120°C max. (Package surface temp }

Partial heating Pin temperature: 300°C max. Duration: 3 sec. max. {per device side) —

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