DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD78076, 78078

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78076, and 78078 are ideal for AV products.

Besides a high-speed, high-performance CPU, these microcontrollers have on-chip ROM, RAM, 110 ports,
B-bit resolution A/D converter, B-bit resolution D/A converter, timer, serial interface, real-time output port,
interrupt control, and various other peripheral hardware.

The uPD78P078 inciuding a one-time PROM version or an EPROM version can operate in the same power
supply voltage range as a mask ROM version, and various development tools are available.

The details of the functions are described in the foliowing user's manuals. Be sure to read the documents before
starting design.

pPD78078, 78078Y Subseries User's Manual : U10641E

78K/0 Series User's Manual - instructions  : {EU-1372

FEATURES

+ Internal high-capacity ROM and RAM

itern Program Data Memory
Pan Memory Internal High-Speed | Internal | Internal Expansion Package
Number {ROM) RAM Buffer RAM RAM
uPD78076 48K bytes 1024 bytes 32 bytes 1024 bytes 100-pin plastic QFP
#PD78078 60K bytes {14 x 20 mm, resin tuckness 2.7 mm)

100-pin plastic QFP

(14 x 14 mm, resin thickness 1.45 mm)
100-pin plastic LOFpYete

{14 x 14 mm, resin thickness 1.40 mm

Note Under development

»  External memory expansion space : 64K bytes

-+ Instruction execution time can be changed from
high-speed {0.4 us) to ultra-low-speed (122 us)

« /O ports: 88 (N-ch open-drain : 8}

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

« B-bit resolution D/A converter : 2 channels

+ Serial interface : 3 channels
3-wire serial /0, SBI or 2-wire serial I/O mode:
1 ¢channel
~ 3-wire serial YO mode : 1 channe!
« 3-wire serial /O or UART mode : 1 channel
- Timer : 7 channels
« Supply voltage : Voo = 1.8t0 55 V

APPLICATIONS

Celiular telephones, cordiess telephones, printers, AV equipments, air conditioners, cameras, PPC, fuzzy-logic
home appliances, vending machines, etc.

The inf: tion in this d is subsject to changs without natice.
Document No. U10167EJ2V0DS00 (2nd adition) The mark * shows major revised points.
Date Pubtished March 1997 N
Printed in Japan © NEC W 1994
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NEC uPD78076, 78078

* ORDERING INFORMATION

Part Number Package
uPD78076GF-»xx-3BA 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)
pPD78076GC-xxx-7EA 100-pin plastic QFP (fine pitch) {14 x 14 mm, resin thickness 1.45 mm)
HPD78076GC-xxx-8EUN™  100-pin plastic LQFP (fine pitch) (14 x 14 mm, resin thickness 1.40 mm)
HPD78078GF-xxx-3BA 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)
HPD780786GC-xxx-7TEA 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness 1.45 mm)

uPD78078GCox-8EUN®  100-pin plastic LOFP (fine pitch) (14 x 14 mm, resin thickness 1.40 mm)

Note Under development

Caution The xPD78076GC and uPD78078GC include two types of packages. Contact to an NEC sales
representative for an available package.

Remark xxx indicates ROM code suffix,

* 78K/0 SERIES DEVELOPMENT

The 78K/0 Series products are developed as shown below. The designations appearing inside the boxes are

subseries names.
Aj Products in mass production

"27 Products under cevelopment
¥ subserigs products are compatible with FC bus.

Control
| t00-pin A timer was added 10 the (PDTE054 and extemal inferface %rction was enhanced.
1100-pin * 7 ZPOTBGTOR, 7P OTBOTOAY, (; POMiess varsons of e HPDTR078

g ummm ,, Seriai UO of the xPOTE0TE was snhancsd and only selected 'unctions are provided.

Serial VO of the ;078054 was enhanced. EMI noisa reducon version.
EM noise reduction version of the PD78054
. UART and D/A converter were added to the uPD78014 anc | O was enhanced.
- An A/D convarter was enhanced to the 1PDT80024.
Senial VO of the uPD78018F was enhanced. EMI noise recucbon version.
An A/D convertar was enhanced to the 1 PD780924.
Aninverter control cireuit and UART were incomorated. EMI ~aise reduction version.
EMI noise reduction version of the uPD78016F
Low-voitage {1.8 V) cparation versions of the uPD78014 with savsral ROM and RAM capacities ara available.
An ND convenar and 16-bit timer were added to tha uPD73C02.
An A/D converter was added lo the 1 PDT8002.
Basic subsries lor control
On-chip UART, capabte of operating at a low vollage (1.8 V°

The /O and FIP C/D of the uPD78044F were enhanced, Display output total: 53.
A 6-bit U/ counter was added 1o the » PD78024, Dispidy output talal: 34,
Basic subseries for driving FIP, Display outpot total: 25

SIO of the pPD78064 was enhanced and ROM ana RAM were expanded.
EMI noise reduction version of the uPD78064

1 Oo-pm mesoeAB

l 106-pin 7 4PD78064 M Subsaries for driving LCDs, On-chip UART

1EBus™ supported
- 80-pin #PD7B8098 The 1EBus controller was added 1o the ,PD78054.
(3
.. 64-pin & yPD‘IBPOSM I On-chip PWM output, LV digital code dacoder, Hsync counter

Note Under planning
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NEC 1PD78076, 78078

The major functional ditferences among the subseries are shown below.

Subseries Funeten AOM Timer 8-bit /10-bit | 5-bit Serial i1o] :1:);. Extemal
Name Capacity | g o | sg.it | Waten| wor | AP (AD [D/A | Intertace Value | SIS
Control | uPD78078 | 32 K-60 K | 4ch | 1ch | 1ch | 1ch | 8ch | — [2ch| ach (UART: 1ch) | 88 | 1.8V | Available
uPD78070A| - 61|27V
4PD780018 | 48 K-60 K — | 2¢ch (Time divi- | 88
sion 3-wire; 1ch)
4PD780058 | 24 K-60 K| 2ch 2ch| ach (Time divi- | 68 | 1.8V
sion UART: 1¢ch)
4PD78056F | 48 K-60 K 3ch (UART: 1ch) | 69 { 2.7V
4PD78054 | 16 K-60 K 20V
4PD780034 | 8 K-32 K - |gen| - | ach UART: teh, | 51 | 18V
4PD780024 ach | - Time division
3-wire: 1ch)
4PD780964 3ch |Nota | - - |8ch 2h (UART: 2ch) | 47 | 27V
4PD780924 sch | -
£PD78014H 2¢h | fch | tch 2ch 53 | 18V
UPD78018F | 8 K-60 K
uPD78014 | 8 K-32K 27v
uPD780001 | 8 K - - 1ch 3g -
4PD78002 | 8 K-16 K 1eh ] 53 | Available
uPD78083 - ["geh | 1ch (UART: 1eh) [ 33 | 18V -
FIP drive | uPD780208 | 32 K-60 K | 2ch | 1ch | 1ch | 1ch | 8eh| — | - | 2¢n 74| 2.7V -
4PD78044F | 16 K-40 K E
4PD78024 | 24 K-32K 54
LCD drive | zPD780308 | 48 K-60K | 2ch | tch | fch | 1ch | 8ch | — | — | ach(Timedii- | 57 [ 20V -
sion UART: 1ch})
4PD78064B | 32 K 2ch (UART: 1ch)
4PD78084 | 16 K-32 K
|EBus | uPD78098 | 32 K-60K | 2ch | fch | tch | 1ch | Bch | - |2ch| 3ch (UART: 1¢h) | 69 | 27 V| Available
supported
Lv 4PD78P0914 | 32 K 6ch| - | - |tcnfgen] = | - | 2en 54 | 45V | Availabie

Note 10-bit timer: 1 channel
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NEC 1PD78076, 78078
OVERVIEW OF FUNCTION
Part Number
uPD78076 uPD78078
item
Internal | ROM 48K bytes 60K bytes
memory | High-speed RAM 1024 bytes
Buffer RAM 32 bytes
Expansion RAM 1024 bytes
Memory space 64K byltes

General registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Instruction cycle

On-chip instruction execution time selective function

When main system
clock selected

0.4 ys/0.8 usi1.6 us/3.2 ys/B.4 us/12.8 ys (at 5.0 MHz)

When subsystem
clock selected

122 us (at 32.768 kHz)

Instruction set

» 16-bit operation

« Multiplication/division (8 bits x 8 bits, 16 bits + 8 bits)
» Bit manipulation (set, reset, test, boolean operation)
+ BCD adjustment, atc.

VO ports Total .88
+ CMOS input 2
» CMOS /0 :78
» N-ch open-drain /O ;8

A/D converter

» 8-bit resolution x 8 channeis

D/A converter

+ B-bit resolution x 2 channels

Serial interface

« 3.wire serial YO, SBi, or 2-wire serial /0 mode selectable: 1 channel
+ 3-wire serial 1/0 mode {on-chip max. 32-byte automatic transmit/receive
function): 1 channel

» 3-wire sarial /O or UART mode selectable: 1 channel

Yimer

« 16-bit timer/event counter 1 channel
* 8-bit timer/event counter 4 channeis
« Watch timer 1 channet
« Watchdog timer 1 channet

Timer output

§ (14-bit PWM output x 1, 8-bit PWM output x 2)

Clock output

19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kMz, 1.25 MHz, 2.5 MHz,
5.0 MHz (at main syster clock of 5.0 MHz)
32.768 kHz (at subsystem clock of 32.768 kiz)

Buzzer output

1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz {at main system clock of 5.0 MHz)

Vectored Maskable Internal  : 15
interrupt Externai : 7
factor Non-maskabie Internal @ 1
Software 1
Test input Internal : 1
External : 1
Supply voltage Voo= 181055V
Package » 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)

« 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness 1.45 mm)
» 100-pin plastic LQFP (fine pitch) (14 x 14 mm, resin thickness 1.40 mmjNet

Note Under development
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NEC uPD78076, 78078
1. PIN CONFIGURATION (Top View)
« 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)
HPD78076GF-xxx-3BA, 78078GF-xxx-3BA
88
N3a.858 £2%
Q“EEtttnNEES
2833958883398 2¢5
a. g 3 a o g o ac oo g EE Q. g aaaa 8
TT?T?TTTT?TTTETT?TT?
L | i
10099 98 97 96 95 94 93 92 91 B0 BI 88 87 86 85 84 8382 81 I
P120/RTPO 1 80 fe—=O PS6/WAIT
pi2yrtPt O=—=l2 () 79 |+——=O PB5/WR
P122/RTP2 Ore—n] 3 78 |e—=O P64/RD
P123/RTP3 Ol 4 77 |e—=O P63
P124/RTP4 Qe 5 76 |+—O P62
P125/RTP5 O~—"] 6 75 o0 P61
P126/RATPE Ore—"] 7 74 [0 P60
P127/RTP7 Oe—] 8 73 fe——=(O P57/A15
Ic O—1 2 72 {0 PS6/A14
X2 O— 10 71 f——0O Vss
X1 O——= 11 70 [0 Ps5/A13
Voo O] 12 69 [e—O P54/AL2
X712 O—— 13 68 e PSHAT
XT1/PO7 O——] 14 67 [0 P52/A10
RESET O—»] 15 66 fa—nr( PS51/AS
POOINTPOTION O—a] 16 65 |a——nC) P50/AB
POIINTPI/TINN Qu——a] 17 84 |e—-O P4TIADT
PO2ANTP2 Ow—os] 18 63 fe—=( P46/ADE
POBINTP3 (Ce—] 19 62 la——e() P45/ADS
PO4/INTP4 Ce—n] 20 61 |e—e( PA4/AD4
POS/INTPS Oe—n] 21 60 [e—=0 P43/AD3
POB/IINTPS O] 22 59 |=——e() P42/AD2
AVop O—--—{ 23 58 e P41/ADY
AVrero O———ni 24 57 je—— P4ADO
P1G/ANIO Qe—] 26 56 [0 PB7/AT
P11/ANI1 8:j 26 55 [=—=0 P86/AG
P12JANI2 27 54 le—e( PBE/AS
P13/ANIZ O] 28 53 | PB4IAL
P14/ANI4 Oe—+] 29 52 |=—eQ PBHA3
PISIANIS 3§1 32 33 34 3536 37 38 39.40.41 42 43 44 45 46 47 4849 581 peai2
i
Dolalbbsslaatisddde
O (@)
- PR - -
£5280325%2380288 2 ¢
TR L2384 Koo glwao@
2t 557283 Yegigzegstt
2R R% #?,‘g s aggd
o &0 o
a E &

Cautions 1. Connect IC (Internatly Connected) pin directly to Vss.

2. Connect AVoo pin to Voo,
3. Connect AVss pin to Vss.
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NEC uPD78076, 78078
» 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness 1.45 mm)
UPD78076GC-xxx-7TEA, 78078GC-xxx-7EA
¢ 100-pin plastic LQFP (fine pitch) (14 x 14 mm, resin thickness 1.40 mm)
LPD7BO76GC-xxx-BEUN® T7BOTBGC-xxx-BEUNw
% 8
- O Ww MmN I Lo
syyy, LEEELED,  EEELE
g g < g & 55% E g = 5 % g 5
29-2£82233373Brm, o SSFSY
aeadxx EER c;;gxﬁgumamu
Q
Pl 1
10099 9B §7 96 95 94 93 82 91 90 80 B8 B7 86 85 84 83 B2 41 &0 79 78 77 76
PI4/ANI4 1 75 fo——=c P122RTP2
P1S/ANIS 2 O 74 fa—0 P121/ATP1
P16/ANIS 3 73le——=0 PI20/RTPO
P1Z/ANI7 4 72 f—0 pog
AVss 5 71 ) POS
P130/ANCD 6 70 f—m0 PY4
P131/ANO1 7 89 ——0 Pg3
AVhert a 88 f=—=0 PY2
PTO/SI2/RD 9 67 j=—e0 Po1
PT1/SO2TD 10 86 f—=0 PO
PT2SCRIASCK Ll 8 [+ P37
Ves 2 84 [+——=0 P3g/BUZ
P20/Si1 13 83 |0 PasPCL
P21/501 " 62 fo——=0 P34/TI2
P2YSTRI 15 81 [——=0 P3YTH
P23/STB 16 60 [+——=0 PI2TO2
P24/BUSY 17 59 f[=——=0 P31/TO1
P25/SI0/SB0 18 58 f=—=0 PIOTON
F26/S00/SB1 19 57fa—=0 P103
P27/8CKO 20 56 [+——=0 P102
PBO/AD 21 56 fa——-0 P101/TIB/TOG
PBY/A1 2 s4}e——=0 P10OOTISTOS
P82/A2 23 53 fe——=0 PE7/ASTB
PBIA3 24 52 fo——=0 PES/WAIT
PB4/A4 2 51 fe——=0 PESWR
26 27 25 20 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 45 47 48 45 5O

PB5/AS O=—-

IAE

P54/A12 O=—
P55/A13
P&O
P61
P62
P63

P51/A9

Pas/
POTIAT
PAVADO
PA1ADA
P4Z/AD2
P43/AD3
PA4/ADA
PAIADS
PAS/ADE
P4TIADY
PSYAI0
PSHAH
PSG/AT4
P57/A15
P64/AD

Note inder development

Cautions 1. Connect IC (Internally Connected) pin directly to Vss.
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P00 to PO7

P10 to P17

P20 to P27

P30 to P37

P40 to P47

P50 to P57

P60 to P67

P70 to P72

P80 to P87

P90 ta P96

P100 to P102
P120 to P127
P130, P131
RTPO to RTP7
INTPO to INTPS
TI0O0, TiO1

T, T12, TI5, Tie
TO0 10 TO2, TOS, TO6
SB0. $81

Si0 to Si2
SO0 to SO2
SCKO to SCK2
RxD

: Port0

: Port1

. Port2

: Pont3

. Portd

1 Ports

. Port

1 Port7

: Port8

: Port9

: Port10

. Port12

: Port13

. Real-Time Output Port
. Interrupt from Peripherals
. Timer Input

: Timer Input

Timer Output

: Serial Bus

: Serial Input

. Serial Output
. Serial Clock
. Receive Data

D

ASCK

PCL

BUZ

STB

BUSY

ADO to AD7
ADto A15
RD

WR

WAIT

ASTB

X1, X2

XT1, X72
RESET

ANIO to ANI7
ANOO, ANO1
AVoo

AVss

AVrero. AVREF

. Transmit Data

: Asynchronous Serial Clock
. Programmable Clock

. Buzzer Clock

. Strobe

: Busy

. Address/Data Bus

. Address Bus

: Read Strobe

1 Write Strobe

: Wait

: Address Strobe

: Crystal (Main System Clock)
: Crystal {(Subsystem Clock)
: Reset

. Analog Input

. Analog Output

: Analog Power Supply

: Analog Ground

. Analog Reference Voltage
: Power Supply

. Ground

: Internally Connected
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2. BLOCK DIAGRAM

TOO/P30
TIOOANT PO/PO0
TIOVINTP1/PCT

TO1/P31
TH/P33

T02/P32
Ti2iP34

TI5/TO5/P100

Ti6/TO8/R101

S10/SBO/P2S
SO0/SB1/P26
SCKOP27
S11/P20
Soyp2i
SCK1/P22
STBHP23
BUSY/P24

SI2/RxDIF70
__SO2IT«DiF71
SCK2/ASCK/P72

ANIO/P10-
ANI7/P1T

AVoi

AVse

AV eEro

ANOOQ/P130,
ANC1/P131

AVss
AVagr:

INTPO/POC-
INTP&/P06

BUZIP36

PCL/P35

Remark The internal ROM capacity depends on the product.
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16-bit timer/
event counter

8-bit timer/
event
counter i

8-bit timer/
event
counter 2

8-bit timer/
event
counter §

8-bit imer/
event
counter §

—

Watchdog
timer

e

‘Watch timer

Sernial
interface 0

Serial
interface 1

Senal
nterface 2

AD
converter

DIA
converter

Interrupt
control

Buzzer output

Ciock output
control

TOD0D

I

ST 03881

i

78K/0

CPU Core

ROM

e IETI LS
~
— 4’:>r>70-;=72

P30-P37

N

[

RAM

i

Von

Vss

& U

¢ >! Port & K:> P90-P96
(L_ A}
Paort 10 P100-P103
Y
Port 12 > P120-P127
Real-time - RTPO/P120-
output port RTP7/P127

ADD/PA0-
AD7/P47
AQ/PBO-
A7/P87
AB/P50-
A15/P57
RO/PB4
—= WR/P85
ol WAIT/P66
ASTBIPE?

AN

External
access

=

RESET
e —— X1
.
XT1/PO7
XT2

System
contro!
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3. PIN FUNCTIONS

3.1 Port Pins (1/2)

Pin N o F Atter
in Name unction Reset Shared by:
POO Input Port 0 Input onty Input | INTPO/TIO0
PO Input/ 8-6it /O port input/oulput can be specified bit-wise. INTE1/TION
PO2 output When used as an input port, on-chip NTP2
pull-up resistor can be used by software.
P03 INTP3
Input
P04 INTP4
PO5 INTPS
P08 INTP6
o7t Input input only Input XT1
P10t P17 | Input/ Port 1
output 8-bit input/output port ANIO to
Input/output can be specified bit-wise Input
When used as ar input pant, on-chip pull-up resistor can be used ANI7
by software Nowe?
P20 input/ Port 2 sl
P21 output 8-bit input/output port SOt
Input/output can be specified bit-wise
P22 When used as an input port, on-chip pull-up resistar can be used SCK1
P23 by software. STB
Input
P24 BUSY
P25 SI0/SBO
P26 SOM/SB1
P27 SCKO
£30 Input/ Port 3 T00
P31 ouiput 8-bit input/output port To1
Inputfoutput can be specified bit-wise.
P32 When used as an input pon, on-chip pull-up resistor can be used TO2
P33 by soltware. T
tnput
P34 Ti2
P35 PCL
P36 BUZ
P37 —
P40 to P47 Input/ Port 4
output 8-bit input/output port ADO to
Input/output can be specified in 8-bit units. Input AD7
When used as an input port, on-chip pull-up resistar can be used
by software.
Test input flag (KRIF) is set to 1 by falling edge detection.

Notes 1. When using the PG7/XT1 pin as an input port, set 1 to bit 6 (FRC) of the processor clock control
register (PCC). (Do not use the on-chip feedback resistor of the subsystem clock oscillator.)
2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input, on-chip pull-up resistor
is automatically disconnected.

819



NEC ©PD78076, 78078
3.1 Port Pins (2/2)
. Aft
Pin Name 1o Function e Shared by:
Aeset
P50 to P57 | input/ Port 5
output &-bit input/output port
LED can be driven directly.. Input AB to A15
input/output can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used
by software.
P50 Input/ Port 6 N-ch open-drain input/output
P51 output 8-bit input/output port port. On-chip puii-up resistor
Input/output can be specified | can be specified by mask Input e
P52 bit-wise. option. LED can be driven
PB3 directly.
PG4 When used as an input pon, RD
P55 on-chip puli-up resistor can be T wR |
used by software. input —
P66 WAIT
P§7 ASTB
P70 Input/ Port 7 SI2/RxD
P71 output 3-bit input/output port SO2TXD
input/output can be specified bit-wise. Input
P72 When used as an input port, on-chip pull-up resistor can be used SCK2/ASCK
by software.
P8O 1o pg7 | !MPUW | Port®
output 8-bit inputioutput port . o nput A to A7
Input/output can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software.
Pg0 input/ Port 9 N-ch open-drain input/output port. On-
Pa1 output 7-bit input/output port chip pull-up resistor can be specified by
- fnput/output can be specified | mask option. LED can be driven
Po2 bit-wise. directly.
P93 Input -
Po4 When used as an input port, on-chip
Po5 pull-up resistor can be used by software.
P&6
P100 Input/ Paort 10 TIS/TOS
output 4-bit input/output pont Input
P Input/output can be specified bit-wise. Ti6ITO8
P102, P103 When used as an input port, on-chip puli-up resistor can be used by software. —
laput/ Port 12
P120 output 8-bit input/output port
to P127 Input/output can be specified bit-wise. input |RTPO to RTP7)
When used as an input port, on-chip pull-up resistor can be used
by sottware.
input/ Port 13
P130, P13t output 2-bit input/output port input | ANGO, ANO1
Input/cutput can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by
software.
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3.2 Non-port Pins (1/2)

Pin Name o] Function Anter Shared by:
Reset
INTPO Input External interrupt input by which the active edge (rising edge, falling POO/TIOD
INTP1 edge, or both rising and falling edges) can be specified. PO1TIO
INTP2 P02
INTP3 Input PO3
iINTP4 P04
INTP5 P05
INTPS P06
Si0 input Serial interface serial data input P25/58B0
St1 input P20
SI2 P70/RxD
500 Output Serial interface serial data output P26/SB1
501 Input P21
s02 P71/TxD
SBO Input Serial interface serial data input/output P25/310
T foutput et P26/SCC
SCKO Input Serial interface serial clock inputioutput P27
SCKT /cutput input P22
ScK2 P72/ASCK
sTB Cutput Serial interface automatic transmit/receive strobe output Input P23
BUSY input Serial inferface automatic transmitireceive busy input Input P24
RxD irput Asynchronous serial interface serial data inpul Input P7Q/SI2
TxD Cutput Asynchronous serial interface serial data output Input P71/S02
ASCK Input Asynchronous serial interface senal clock input Input P72/SCK2
TI00 Externat count clock input to 16-bit imer (TMO) POO/INTPO
TI01 Capture trigger signal input to capture register (CRG0) PO1/INTP1
™ External count clock input to 8-bit timer {TM1) Input P33
TI2 nput External count ciock input to 8-bit timer (TM2) P34
Tis Externatl count clock input to 8-bit timer {TM5) P100/TO5
Ti6 External count clock input to 8-bit timer {TMB) P101/TOB
T00 16-bit imer output {also used for 14-bit PWM output) P30
TO1 8-bit timer output P31
T02 QOutput input P32
TOS 8-bit timer output (also used for 8-bit PWM output) P101/Ti5
TO6 P101/TIS
PCL Qutput Clock output (for main system clock, subsystem clock trimming) input P35
BUZ Output Buzzer output Input P36
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3.2 Non-port Pins (2/2)

Pin Name o Function :!:es(et Shared by:
RTPQto RTP7| Output | Real-time output port by which data is output in synchronization with a trigger. | Input |P120 1o P127
ADO to ADT | input Low-order address/data bus at external memory expansion
foutput tnput | P40 1o P47
A0 to A7 Output | Low-order address bus at external memory expansion input | P80 to P87
A8 10 A15 Output | High-order address bus at external memory expansion input | P50 to P57
FD Output | External memory read operation strobe signal output P64
WR External memory write operation strobe signal output mput P65
WAIT Input Wait insertion at external memory access input P66
ASTB Output | Strobe output which externally latches the address information output to P67
ports 4, 5 and 8 to access external memory. Input
ANIC to ANI7 input A/D converter analog input Input | P10to P17
ANOQO, ANQ1| Output | D/A converter analog output Input | P130, P131
AVReFD Input A/D converter reference voltage input —_ —
AVREFt input D/A converter reference voltage input — —
AVop — A/D converter analog power supply. Connect to Voo — —
AVss — A/D converter ground potential. Cannect to Vss — —
RESET Input Systern reset input — —
X1 Input Main system clock oscillation crystal connection — —
X2 — — -
XT1 input | Subsystem clock oscillation crystal connection tnput PO7
XT2 — _ —
Vo — Positive power supply — —
Vss — Ground potential — —
{83 — Internal connection. Connect directly to Vss. — -
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3.3 Pin /O Circuits and Recomm:

of U d Pins

The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
For the inputoutput circuit contiguration of each type, see Figure 3-1.

Table 3-1. Types of Pin input/Output Circuits {1/2)

Pin Name I(;‘:::/"o:;’::: 1o Recommended Connection for Unused Pins
POO/INTPO/TIO0 2 input Connect to Vss.
PO1/INTP1/TION 8-A Inputioutput Connect to Vss via a resistor individually.
PO2/INTP2
PO3/INTP3
PO4/INTP4
POS/INTPS
POS/INTPS
PO7/XT1 16 Input Connect to Voo.
P10/ANIO to P17/ANI7 1 Input/output Connect to Voo or Vss via a resistor individualty.
P20/SI1 8-A
P21/801 5A
P22/§CK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/S80 10-A
P26/SC0/SB1
P27/SCKD
P30/TOD 5-A
P31/TO1
P32/TO2
P33/Ti1 8-A
P34/T12
P35/PCL 5-A
P36/BUZ
P37
P40/ADO to P47/AD7 5-E Input/output Connect to Voo via a resistor individuaily.
P50/A8 to P57/A15 5-A Input/output Gonnect to Voo or Vss via a resistor individually.
P60 to P63 13-B Inputfoutput Connect to Voo via a resistor individually.
P84/RD 5-A Inputoutput Connect to Voo or Vss via a resistor individually.
P65/ WR
PE6/WAIT
P87/ASTB
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Table 3-1. Types of Pin input/Output Circults (2/2})

Pin Name g’::z?:;i": VO Recommended Connection tor Unused Pins
P70/S12/RxD 8-A Inputoutput Connect to Voo or Vss via a resistor individually.
P71/802/TxD 5-A
P72/8CKZ/ASCK 8-A
PBO/AD to PB7/A7 5-A
P90 10 P93 13.8 inputioutput Connect to Voo via a resistor individually.

P34 to P96 5-A Input/output Connect to Yoo or Vss via a resistor individuatly.
P100/TI5/TOS5 8-A

P101/Ti6/TO6

P102, P103 5-A

P120/RTPO to

P127/RTP7

P130/ANOO, 12-A Input/output Connect to Vss via a resisior individually.
P131/ANO1

RESET 2 Input -

XT2 16 - Leave open.

AVRrero — Connect to Vss.

AVReFt Connact to Voo

AVoo

AVss Connect to Vss.

iC Connect directly to Vss.

824



NEC

1PD78076, 78078

Figure 3-1. Pin Input/Qutput Circuits (1/2)

Type 2 I

IN O-

Type 8-A I

data

;—:DD—‘I
INFOUT
output .chl
Schmitt-triggered input with hysteresis characteristic disabie

pullup D l g
anable P-ch

Voo

Type 5-A

puliup Dc I i
enable P-ch ee!uabl:g—_—‘_bo_‘ P-ch

deta ————

Voo
data data :D>_l P-ch
INOUT
output open drain N-cH
disable output disable
-——
input *@
enable
Type 5-E l Voo Type 11 | Y
puliup P-ch

putiup D | enable —
enabie Pech

Vuo
Vop data P-ch
P-ch o IN/OUT
output Eﬂ,
INOUT disable

output o
disable Comparator
- m
Vaer resnoid voltage)
input

enable
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Figure 3-1. Pin input/Output Circuits (2/2)

Type 12-A l Voo Type 16 l

putlup
enable D I P-ch

feedback
cut-off
Voo

> {re

o INIOUT
autput
disable %{

input
anable

g_ Q XT1 XT2
Pch ==
Analog output
voltage
N-ch
Type 13-B I

P-ch

-

Wt

[Mask ]
option
—O INJOUT
data

outpur disable ————) o] = Nen

Voo

AD ——] = Pen

<]

Middle withstanding voltage input butfer
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4. MEMORY SPACE
The memory map of the uPD78076 and 78078 is shown in Figure 4-1.
Figure 4-1. Memory Map
FFFFH
Special function registers
{SFR} 256 x 8 bits
FFOOH
FEFFH
General-purpose registers
FEEOH 32 x B bits
FEDFH
-3 k-
internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Use prohibited F3FFH
FAEQH
ibited Now 1
Data FADFH Use prohibited
memory Buffer RAM FOOOH
space FACOH 32 x 8 bits f
FABFH nnnntd
Use prohibited N Program area e
F800H 1000H
FIFFHE  nternal expansion RAM OFFFH
A y Bl
F400H 1024 x 8 bits a CALLF entry area ¥
F3FFH 0800H
07FFH
Az External memory 2 a8 Program area a
0080H
Program nnnnH+1 007FH
memory  nannH CALLT table area
space
0040H
Js internal ROM Note2 L, 003FH
Vector table area
0000H 0000H

Notes 1. If external device expansion functions are to be employed for the uPD78078, set the size of the internal

ROM to below 56 Kbytes using the memory size switching register (IMS).
2. The internal ROM capacity depends on the product (see the following table).

I
Part Number nternal ROM Last Address
nnnnH
uPD78076 BFFFH
#PD78078 EFFFH
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5. PERIPHERAL HARDWARE FUNCTIONS

5.1 Ports
input/output ports are classified into three types.
+ CMOS input (P00, P07) 2
+ CMOS input/output (P01 to P06, Port 1 to 5, P64 to P67, Port 7,
Port 8, P94 to P96, Port 10, Port 12, Port 13) ;78
» N-ch open-drain input/output (P60 to P63, P90 to P93) : B
Total : B8
Table 5-1. Functions of Ports
Port Name Pin Name Function
P00, PO7 Input only
Pot0 Input/output port. Input/output can be specified bit-wise.
PO1 to POS When used as an input port, on-chip puli-up resistor can be used by software.
P P Inputioutput port. Inpuloutput can be specitied bit-wise.
Port 1 10to P17 When used as an input port, on-chip pull-up resistor can be used by software.
Input/output port. Input/output can be specified bit-wise.
Port 2 P20 1o P27 When used as an input port, on-chip pull-up resistor can be used by software.
Port 3 P30 to P37 Input/output port. Inpuvoutput can be specified bit-wise.

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

Input/output port. Inputoutput can be specified in 8-bit units.
Port 4 P40 10 P47 When used as an input port, on-chip pull-up resistor can be used by software.
The test input flag (KRIF) is set to 1 by falling edge detection.

Input/output port. Input/output can be specified bit-wise.
Port 5 P50 to P57 When used as an input port, on-chip pull-up resistor can be used by software.
LED can be driven directly.

N-ch apan-drain input/output pont. Input/autput can be specified bit-wise.
P60 to P63 On-chip puli-up resistor can be used by mask option.
Pot 6 LED can be driven directly.

Input/output port. Input/output can be specified bit-wise.

P64 to P67 When used as an input port, on-chip pull-up resistor can be used by software.

Input/output port. Input/output can be specified bit-wise.

Pot7 P70 to P72 When used as an input port, on-chip pull-up resistor can be used by software.

Input/output port. Input/output can be specified bit-wise.

Port P80 to P87 . . .
o8 ° When used as an input port, on-chip pull-up resistor can be used by software,

N-ch open-drain inputioutput port. Input/output can be specified bit-wise.
P90 to P33 On-chip pull-up resistor can be used by mask option.
Port 9 LED can be driven directly.

Inputioutput port. Input/output can be specified bit-wise.

P94 to P86 When used as an input port, on-chip pull-up resistor can be used by software.
Port 10 P100to P103 :;]Imo::e:‘ ::z\ :r?:«l:tu:ourtf‘ﬂn‘f::;z:s-eu? iriii::::l::i be used by software.
Port 12 P120 to P27 :lr\‘li:?::;:':::r-\ ::E:;ﬂﬁ:&:ﬁf:ﬁ::;;i be used by sofiware.
Port 13 P130, P131 Input/output port. input/output can be specified bit-wise.

When used as an input part, on-chip pull-up resistor can be used by software.
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5.2 Clock Generator
There are two kinds of clock generators: main system and subsystem clock generators.

It is possible to change the instruction execution time.

+ 0.4 ps/0.8 ps/1.6 us/3.2 ps/6.4 ps/12.8 ps (at main system clock frequency of 5.0 MHz)

122 us (at subsystem clock frequency of 32.768 kHz)

XT1/P07 @~
XT29—

X1 Q@—=]

)(2@4

Subsystem
clock

Figure 5-1. Clock Generator Block Diagram

oscifiatar

Main system|

Prescaler

clock
oscillator

STOP

5.3 Timer/Event Counter
There are the following seven timer/event counter channels:

16-bit timer/event counter
8-bit timer/event counter

Watch tirmer
Watchdog timer

h

3
‘“l!

ol

Prescaler

fax

23

=
=
=

fax
F

™|

&+

Watch limer, Clock
output function

L;——: > Clock to peripheral

Selector

Standby
controi
circuit

Wait
control
cireuit

== CPU clock

(foeu)

: 1 channel
: 4 channels

: 1 channel
: 1 channel

r

To INTPO
sampling clock

Table 5-2. Types and Functions of Timer/Event Counters

° bncgu"r)::f e g‘;:;xf': ,E;em ° t;to;r)lr:):rfv: " Watch Timer | Watchdog Timer

Interval timer 1 channel 2 channels 2 channels 1 channet 1 channel
Type External event counter 1 channel 2 channels 2 channels o —

Timer output 1 output 2 outputs 2 outputs o —

PWM output 1 output — 2 outputs - —
Function Pulse width measurement 2 inputs — — — —

Square wave output 1 output 2 outputs 2 outputs — -

One-shot puise output 1 output - — — —_

Interrupt roquest 2 2 2 1 1

Test input - — — 1 input —
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Figure 5-2. 16-Bit Timer/Event Counter Block Diagram
S Internal bus S
@ INTP1
Ti01/POY/ @__L
INTP1

g 16-bit capture/
@ [ compare register
- 3 (CROO) INTTMOO
<>
Match puise ] O
af t utpit
Watch timer — Out controt drcut @ TOWP30
output circuit —=]
2o n—
fox <]
b 16-bit timer
fxx/2 g ] register (TMO)
22 e
TIo0Po0/ ~ [E 82— Selectr
dge ™1
nTPo O getector 171 Mateh < INTTMO1
i ! INTPO
16-bit capture/
compare register
{CR01)

S Internal bus S

Figure 5-3. 8-Bit Timer/Event Counter 1, 2 Block Diagram

Internal bus S

@ {} INTTMY

N

8-bit compare J L
i R10)
register (CR10} B-bit compare
register (CR20) 5 Outpt
MamhiL g control H©)TO2/P32
T T Match & cirgut
Txx/2-
foi2® E:> 5 INTTM2
-] —
foox 211 e % ™ i;;f;??'(mu 5
™mras @— ¢ 8 || 8-bittimer
Clear | 3 register 2 (TM2)
xxl2- . Clear
fuxf2? Lt'\) 5 Selector
fxx 2!t —— % [
w
Ti2P34 ©— Output
contrdl HO) TO1/P31
NS AN cirouit
S Internal bus S
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Figure 5-4. 8-Bit Timer/Event Counter 5, 6 Block Diagram
Internal bus S
8-bit compare register
(CR-0)
% Match INTTMn
2txx - ted2® - - Cutput control TO5/P100/715,
2 g-bit timer registern | OVF circut —1oepr01mi6
faxf2" £ (TMn)
TisP100/705, ©— ©
Tie/P101/TO6 Clear
Internal bus S
n=56
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Figure 5-5. Watch Timer Block Diagram
fw
] 2
o2l 5 |, _g 5-bit counter 5
E lad Prescaler | » E b INTWT
[ F !_—’ K3
T fw
fw ] dw ]t e et 2%
24| 2% | 28 27 | 28 |2
! <]
| 2 INTTMS
@
(%]
L = To 16-bit timey/
event counter
Figure 5-6. Watchdog Timer Block Diagram
fxx P
ro rescaler
fxx | fxx fxx | fxx Fxx Ixx fax
2|25 |20 |27 |2 | 2 | 2"
INTWDT
[ maskable
= interrupt request
2 T —
B sbitcounter [ €35 I— RESET
3 35
INTWDT
non-maskable
interrupt request
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5.4 Clock Output Control Circuit
This circuit can output clocks of the following frequencies:
+ 19.5 kHz/39.1 kHz/78.1 kHz/156 kHz/313 kHz/625 kHz/1.256 MH2/2.5 MHz/5.0 MHz {at main system clock
frequency of 5.0 MHz)
» 32.768 kHz (at subsystem clock frequency of 32.768 kHz)

Figure 5-7. Clock Output Control Circuit Block Diagram

it ——— ]
B2 ————mi]
Bix/2?
| ——
Boxf28 ] g ~
25 @« Synchronization Output control L ® PcuP3s
o2 — o circuit circuit
27—
xv ]

5.5 Buzzer Output Control Circuit
This circuit can output clocks of the following frequencies that can be used for driving buzzers:
« 1.2 kHz/2.4 kHz/4.9 kHz/9.8 kHz (at main systemn clock frequency of 5.0 MHz)

Figure 5-8. Buzzer Output Control Circuit Block Diagram

fxf2? ————
Hod2°
/2" ——™

Output control @ BUZIPIE

circuit

Selector
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5.6 A/D Converter
The A/D converter consists of eight 8-bit resolution channeis.
A/D sonversion can be started by the following two methods:
» Hardware starting
+ Software starting

Figure 5-9. A/D Converter Block Diagram

Series resistor string

I ety
ANIOP10 (O HE
ANIH/P11 (S)— Sample & hold circuit P
ANI2/P12 ©)— : : S
s ' H Voltage co rator s
ANI3P13 @ 2 HEBD : ge compa -
s L P8y
ANiae14 @ ; ;; : -
ANIS/P15 @ : LT P
ANI6/P 16 (O —1 o
ANI7/P17 (O Successive approximation :
— register (SAR) "‘f' '
@ Edge Control
INTP3/P03 dedtgeclm circuit INTAD
INTP3
~

A/D conversion resutt
register (ADCR)

(‘ Internal bus S

6.7 D/A Converter
The D/A converter consists of two 8-bit resolution channels.
The convearsion method is the R-2R resistor ladder method.
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Figure 5-10. D/A Converter Block Diagram
AVrer: ) ——e- ANON
E
Selector H
—— DACSn
write
A= O L INTTM
D/A conversion value set register n DAMmMm
(DACSH)
D/A converter
mode register
S Internat bus S
n=0,1
m=4,5
x=1,2

5.8 Serial Interfaces
There are the following three on-chip serial interface channels synchronous with the clock:
* Serial interface channel 0
* Serial interface channel 1
* Serial interface channel 2

Table 5-3. Types and Functions of Serial Interfaces

Function

Serial Interface Channel 0

Serlal Interface Channel 1

Serial interface Channei 2

3-wire serial /O mode

Avgilable (MSB/LSB-first switching
possible}

Avallable (MSB/LSB-first switching
possible}

Available {(MSB/LSB-first switching
possible)

3-wire serial O mode
with automatic data
transmitfraceive function

Available (MSB/LSB-first switching
possible)

2-wire serial /O madle

Available (MSB first)

SB! mode

Available (MSB first)

Asynchronous seriai
interface {UART) mede

Availabie (On-chip dedicated baud
rate generator)
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Figure 5-11. Serial interface Channel 0 Block Diagram

S tnternal bus S

SI0/SBO/P25 @——b—— 5
g Serial /O shift register O Output
K (S100) latch
soo/sB1/P26 (@t ? T T
3 Busylacknowledge
3 output circuit
k] Bus release/command/
@ acknowledge detector
r Interrupt
S R i
SCKaP27 bel  Serial clock counter ™ INTCSIO
| ! 5 <: fruf2-fan/28
Serial clock 3 T02
control circuit ©
P
Figure 5-12. Serial Interface Channel 1 Block Diagram
S Internal bus
Automatic data transmit/ | N Automatic data
receive addrass | Butfer RAM wansmit/receive
pointer (ADTP) interval specification

@ register (ADTY)

3 Serial /O shift Match
s1/P20 © @ register 1 (SI01) —|

SOUP21 ©—<}
5-bit countar

STB/P23 O Handshake

control

ircuit
BUSY/P24 @——n] &

. Interrupt request
Serial clock counter signal generator [— INTCSI1

SCKimr22

! (:] to2~H00/28

Serial clock
control circuit TO2

Selector
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Figure 5-13. Serial Interface Channel 2 Block Diagram

S Internal bus —S
Receive buffer Direction control
register (RXB/SI02) circuit
Direction control Transmit shift
circuit

register (TXS/SIO2)
Receive shift

Transmit controt
register (RXS) circuit I'-‘ INTST

Receive control INTSER
circuit INTSRANTCSI)
| SCK output

ASCK/SCKa/PT2 i

AXD/SIZ/PT0 @-——D—
TXD/SO/PT1 ©——<IL

Baud rate
generator Cj froe~fxxf210

5.9 Real-Time Output Port

Data set previously in the real-time output buffer is transferred to the output latch by hardware concurrently
with timer interrupt or external interrupt generation in order to output to off-chip. This is a real-time output
function. Pins used to output to off-chip are called real-time output ports.

By using a real-time output port, a signal which has no jitter can be output. This is most applicable to controt
of stepping motor, etc.

Figure 5-14. Real-Time Output Port Block Diagram

¢ internal bus 4

AN

INTP2 —-ef Real-time output | Real-time cutput
P — ] Outputirigger buffer regi:gr butfer regils‘:gr
INTTM1 contrai circuit higher 4 bits lower 4 bits
INTTM2 — (RTBH) (RTBL)
Real-time output port mode
register (RTPM)
Z AV

Qutput latch \,___J
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8. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 Interrupt Functions

A total of 24 interrupt functions are provided, divided into the following three types.
« Non-maskable interrupt  : 1
+ Maskable interrupt : 22
- Software interrupt '

Table 6-1. List of Interrupt Factors

Wore ¢ .
interrupt Detault Interrupt Factor \nternal? VTQ?IO, gas? Note 1|
T Priorit ; External [ 'avle jConfigura-
ype Y | Nams Trigger Address | tion Type
Non- Overflow of watchdog timer (When the watchdog
maskable - INTWDT | timer mode 1 is selected) iternal | 0004H (A)
I
0 INTWDT Overflow of watchdog timer (When the interval erna
timer mode is selected} B)
1 INTPO 0006H ©)
2 INTP1 0008H
3 INTP2 00DAH
4 INTP3 Pin input edge detection Externat | 000CH (D)
5 INTP4 O00EH
6 INTPS 0010H
7 INTPE 0012H
8 INTCSI0 | Completion of serial intertace channel O transter 00144
9 INTCSI1 | Compietion of serial interface channel 1 transfer 0016H
Occurrence of sarial interface channet 2 UART
10 INTSER reception error 0018H
1 INTSR | Completion of serial interface channel 2 UART reception 001AH
Maskabt INTCSI2 | Completion of serial imartace channel 2 3-wire transier
Completion of serial interface channel 2 UART
12 INTST transmission 001CH
13 INTTM3 | Reference interval signal from watch timer 001EH
Generation of matching signal of 16-bit timer register
14 INTTMOQ and capture/compare register (CR00} Internal 0020H (B)
Generation of matching signal of 16-bit timer register
15 INTTMOT | g capture/compare register (CR01} 0022H
Generation of matching signal of 8-bit timer/event
16 INTTM1 counter 1 0024H
Generation of matching signal of 8-bit timer/event
17 INTTM2 counter 2 0026H
18 INTAD | Completion of A/D conversion 0028H
Generation of matching signal of 8-bit timer/event
19 INTTMS counter 5 002AH
Generation of matching signal of 8-bit timer/event
20 INTTME counter 6 002CH
Software — BRK Execution of BRK instruction -— 003EH {E)

Notes 1. Delfault priority is the priority order when several maskable interrupts are generated at the same
time. 0 is the highest order and 20 is the lowest order.
2. Basic configuration types (A) to (E) correspond to (A) to (E) in Figure 6-1.
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Figure 6-1. Interrupt Function Basic Configuration {1/2)

(A) Internal non-maskable interrupt

S internai bus S
Interrupt Priarity Vector tabie
request control address

circuit generator

Standpy release

signal
(B) Internal maskable interrupt
S Internal bus S
i ] ot i
MK IE PR [ | 1P |
‘ - l ] ';
l ' { |
Priority Vector table
It control address
,&?&2‘3 —| F ‘;D circuit generator

Standby release

signat
(C) External maskable interrupt (INTPO)
internal bus S
% T T
N < L
Sampiing clock Extemal irterrupt
select register mode r:?ister MK E PR ISP
(SC3 (INTMO}
| | =T
» > {
Priority Vggmr table
Interrupt Sampli Edge e control || address
reques‘: clm:kp "o detector IF circuit generator
Standby
release
signal
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Figure 6-1. Interrupt Function Basic Configuration (2/2)

(D) External maskable interrupt (except INTP0)

S intemal bus S

N7 I S

Extemal interrupt

mode register MK E PR ISP
(INTMO, INTM1
iori Vector tabie
Interrupt Edge . Pnom'y °‘_’t""°' adross
request detector * circuil enerator
Sta
— —* release
signal.
(E) Software interrupt
S intemnal bus S

Priori Vector table
Interupt ____ ] cont':g address
request circuit 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

Table 6-2 shows the two test functions available.

Table 6-2. Test Input Factors

Test Input Factor Internal/

Name Trigger External
INTWT Overflow of watch timer internal
INTPT4 Detection of falling edge of port 4 External

Figure 6-2. Basic Configuration of Test Function

-

Internal bus

5

Test input
signal

!

MK

u

|

,F__Lj:)—»

iF: Testinputflag
MK : Test mask flag

Standby release
signal
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7. EXTERNAL DEVICE EXPANSION FUNCTIONS

The external device expansion functions connect external devices to areas other than the internal ROM, RAM
and SFR.

External devices connection uses ports 4 to 6 and port 8.

The external device expansion function has the following two modes:

» Separate bus mode : External devices are connected by using an independent address bus and data
bus. Because an external latch circuit is not necessary, this mode is effective for
reducing the number of components and the mounting area on a printed wiring
board.

» Muitiplexed bus mode : External devices are connected by using atime-division multiplexed address/data
bus. This mode is useful for reducing the number of ports used when external
devices are connected.

8. STANDBY FUNCTION

The standby function intends to reduce current consumption. it has the following two modes:
» HALT mode : Inthis mode, the CPU operation clock is stopped. The average current consumption can be
reduced by intermittent aperation by combining this mode with the normal operation mode.
» STOP mode : In this mode, oscillation of the main system clock is stopped. Ali the operations performed
on the main system clock are suspended, and only the subsystem clock is used for extremely
small power consumption.

Figure 8-1. Standby Function

CSS =1
Main system clock operation J "{ Subsystem clock operation™*

CS8=0
STOP HALT instruction
instruction
interrupt \
Interrupt

est
requ request

STOP mode

{Oscilation of the main system
clock is stopped.)

HALT instruction

Interrupt
request

HALT mode™™*
{Supply of clock ta CPU is

stopped although osciltation
is generated.)

HALT mode
{Supply of clock to CPU is
stopped aithough oscillation
is generated.}

Note Current consumption is reduced by stopping the main system clock.
If the CPU is operating on the subsystem clock, stop the main system clock by setling MCC (bit 7 in the
processor clock control register (PCC)). The STOP instruction cannot be used.

Caution When the main system clock is stopped and the system is operated by the subsystem clock, the

subsystem clock should be switched again o the main system clock after the osciitation
stabilization time is secured by the program.
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9. RESET FUNCTION

There are the following two reset methods.
- External reset input by RESET pin
- Internal reset by watchdog timer runaway time detection
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10. INSTRUCTION SET

(1) 8-bit instructions
MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL,
RORC, ROLC, ROR4, ROL4, PUSH, POP, DBNZ

2nd Operand [HL + byte]
#oyte | A pHate sfr saddr | 'addri6 | PSW | ([DE] { {HU |[MHL + B} Saddr16 1 None
1st Operand [HL+C]
A ADD MOV MOV MGV [ 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 ADBDC | ADDC ROLC
AND SuB SuUB | suB SuUB {suB
OR SUBC SuBC | SUBC SuUBC { SUBC
XOR AND AND AND AND | AND
CMP OR OR OR OR OR
XOR XOR | XOR XOR | XOR
CcMP CMP CMP CMP | CMP
r MOV | MOV INC
ADD DEC
ADDC
suB
sSuBC
AND
OR
XOR
CMP
B, C DBNZ
sir MOV | MOV
saddr MOV | MOV DBNZ INC
ADD DEC
ADDC
sus
SUBC
AND
OR
XOR
CMP
laddri6 MOV
PSW MOV | MOV PUSH
POP
IDE} MOV
[HL} MOV ROR4
ROL4
HL + byte} MOV
[HL + B]
{HL + C]
X MULU
c DIVUW

Note Exceptr=A
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(2) 18-bit instructions
MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW
2nd Operand
#word AX rphets sfrp saddrp laddri6 sp None
1st Operand
AX ADDW MOVW MOVW MOVW MOVW MOVW
SuBW XCHW
CMPW
p MOVW MOV WHete INCW, DECW
PUSH, POP
sfrp MOVW MOVW
saddrp MOVW MOVW
{addr16 MOVW
spP MOVW MOVW
Note Only when rp = BC, DE, HL
{3) Bit manipulation instructions
MOV, AND1, OR1, XORt, SET1, CLR1, NOT1, BT, BF, BTCLR
2nd Operand
— A.bit sfr.bit saddr.bit | PSW.bit {HL].bit CY $addrié None
1st Operand
A.bit MOV1 BT SETH
BF CLR1
BTCLR
sfr.bit MOV BT SET1
BF CLR1
BTCLR
saddr.bit MOV 1 BT SET1
B8F CLR1
BTCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HL].bit MOV1 BT SET1
BF CLR1
B8TCLR
cY MOVt MOV1 MOV MOV MOV1 SET1
ANDA AND1 AND1 AND1 AND1 CLRY
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1
(4) Calil instructions/Branch instructions
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ
2nd Dperand
- AX taddr16 | laddrit | [addr5] | Saddr1é
1st Operand e
Basic instruction BR CALL CALLF CALLT BR, BC
BR 8NC
BZ, BNZ
Compound instruction BT, BF
BTCLR
DBNZ
{5) Other instructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP




NEC uPD78076, 78078

11. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Parameter Symbol Conditions Rating Unit
Supply voitage Voo ~0.3 t0 +7.0 v
AVoo ~0.3 to Voo+0.3 v
AVrero ~0.3 to Voo+0.3 v
AVREs1 -0.3 to Vpo+0.3 v
AVss -0.3to +0.3 v
Input voltage Vi P00 to PO7, P10 to P17, P20 1o P27, P30 to P37, P40 to P47, -0.3 to Voo+0.3 v
P50 to P57, P64 to P67, P70 1o P72, P80 to P87, P94 to P96,
P100 to P103, P120 to P127, P130, P131, X1, X2, XT2, RESET
Vie P60 to P63, P90 to P93 J N-ch open-drain ~0.3 to +16
Output voltage Vo ~0.3 to Voo+0.3
Anaiog input voltage| Van P10 to P17 i Analog input pin AVss—0.3 to AVrerg+0.3 \
High-level output | low 1 pin ~1Q mA
current P30 to P37, P56, P57, P60 to P67, P90 to P96, P100 to -15 mA
P103, P120 to P127 total
P01 to POB, P10 to P17, P20 to P27, P40 to P47, -15 mA
P50 to PSS, P70 to P72, P80 to P87, P130, P131 total
Low-ievel output | loNete | 1 pin Peak value 30 mA
current RMS 15 mA
PS50 to P55 total Peak value 100 mA
RMS 70 mA
P56, P57, P60 to P63 total Peak value 100 mA
RMS 70 mA
P30 1o P37, P64 to P67, P9Q to P96, Peak vaiue 100 mA
P100 to P103, P120 to P127 total RMS 70 mA
P20 to P27, P40 to P47, P80 to P87 Peak value 50 mA
total AMS 20 mA
PQ1 ta P06, P10 1o P17, P70 to P72, Peak value 50 mA
P130, P131 total AMS 20 mA
Operating ambient | Ta 40 to +85 °C
temperature
Storage Tstg ~65 to +150 °C
temperature

Note RMS should be calculated as follows: [RMS] = {Peak value] x Yduly

Caution Product quality may suffer if the absolute maximum ratings are exceeded for even a single
parameter or even momentarily. That is, the absolute maximum ratings are rated values at which
the product is on the verge of suffering physical damage, and therefore the product must be used
under conditions which ensure that the absolute maximum ratings are not exceeded.

Remark The characteristics of the shared ping are the same as those of the port pins unless otherwise specified.
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CAPACITANCE (Ta = 25 °C, Voo = Vss = 0 V)

Parameter | Symbol Conditions MiIN. TYP. MAX. Unit
Input Cm =1 MHz 15 pF
capacitance Unmeasured pins returned to 0 V
input/output | Cio f=1MHz P01 to PO7, P10 1o P17, 15 pF
capacitance Unmeasured pins returned to 0 V | P20 to P27, P30 to P37,

P40 1o P47, P50 to P57,
PB4 to P67, P70 to P72,
P80 to P87, P94 1o P,
P100 to P103, P120 to P127,
P130, P131

P60 to P63, POD to P93 20 pF

Remark The characteristics of the shared pins are the same as those of the port pins unless otherwise specified.
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MAIN SYSTEM CLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = —40 t0 485 °C, Voo = 1.8 10 5.5 V)

Resonator Rec%'}:':;{'ded Parameter Conditions MIN. TYP. MAX. Unit
Ceramic © X2 Xt I Oscillation Voo = Oscillation 10 5.0 MHz
resonator T a1 frequency {x)Nete ! voltage range

c1 Oscillation After Voo reaches oscil- 4
! ms
s ion time Net¢2 | lation voltage range MIN.
Crystal C X2 Xi QOscillation 10 50 MH
resonator T frequency (fx) ote 1 ! z
: ct Oscillation Voo = 4510 5.5 V 10
X ion time Note2 30 ms
Externai X1 input 1.0 5.0 MH
clock X2 X1 frequency (fx) Note 1 : z
; X1 input
u Pn74ch(14A high/low-level width 85 500 ns
i {ba, ta)

Notes 1. Indicates only oscillation circuit characteristics. Refer to AC CHARACTERISTICS for instruction execution
time.
2. Time required to stabilize oscillation after reset or STOP mode release.

Cautions 1. When using the main system clock oscillation circuit, wiring in the area enclosed with the
broken 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 oscillation circuit capacitor ground should always be the same as that
of Vss.

Do not ground wiring to a ground pattern in which a high current flows.

Do not fetch a signal from the oscillation circuit.

2. When the main system clock is stopped and the system is operated by the subsystem clock,
the subsystem clock should be switched again to the main system clock after the oscillation
stabilization time is secured by the program.
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SUBSYSTEM CLLOCK OSCILLATION CIRCUIT CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 1.8 t0 5.5 V)

Resonator RecoCr?'r:j;\ded Parameter Conditions MIN. | TYP. | MAX. | Unit
Crystal Oscilfation
ICXT2_ XT1 .
resonator frequency {fxr) Note 1 32 |32.768 35 kHz
Osciftation Vop = 451055V 1.2 2 .
stabifization time Note 2 "
External XT1 input
clock XT2 XT1 frequency (txr) Note 1 32 100 kHz
L‘<}W
XT1 input
‘uPDMHCUOA highflow-level width 5 15 us
{txrm, txn)

Notes 1. indicates only oscillation circuit characteristics. Referto AC CHARACTERISTICS for instruction execution
time.
2. Time required to stabilize oscillation after Voo reaches oscillation voltage range MIN.

Cautions 1. When using the subsystem clock oscillation circuit, wiring in the area enclosed with the broken
line should be carried out as follows to avoid an adverse effect from wiring capacitance.

» Wiring should be as short as possible.

» Wiring shouid not cross other signat lines.

- Wiring shouid not be placed close to a varying high current.

- The potential of the osciliation circuit capacitor ground should always be the same as that
of Vss.

- Do not ground wiring to a ground pattern in which a high current flows.

- Do not fetch a signal from the oscillation circuit.

2. The subsystem clock oscillation circuit is designed to be a circuit with a low amplification level,
for low power consumption more prone to misoperation due to noise than that of the main
system clock. Therefore, when using the subsystem clock, take special cautions for wiring
methods.
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Recommended Oscillator Constant

Main System Clock : Ceramic Resonator (Ta = ~45 to +85 °C)

Manufacuturer| Part number Frequency | Recommended circuit constant | Osciftation vollage range Remarks
Ct{pF) | C2(pF) | R1 (k@) | MIN. (V) | MAX. (V)
TOK CCR1000K2 ! 1.00 MHz 150 150 [} 2.0 5.5 Surface moun type
CCR4.0MC3 i 4.00 MHz On-chip | On-chip [ 18 5.5 Qn-chip capacitor
Surface mount type
FCR4.0MCS 4.00 MHz On-chip | On-chip 0 1.8 55 On-chip capacitor
Insertion type
CCRS.00MC3 5.00 MHz On-chip | On-chip o] 1.8 55 On-chip capacitor
Surface mount type
FCR5.00MC5 5.00 MHz On-chip | On-chip 0 2.0 5.5 On-chip capacitor
Insertion type
Murata Mfg. | CSB1000J 1,00 MH2 100 100 5.6 22 5.5 Insertion type
Co., Ltd. CSAZ2.00MG040 | 2,00 MHz 100 100 0 1.9 5.5 Insartion type
CST2.00MG040 | 2.00 MHz On-chip | On-chip 0 19 5.5 On-chip capacitor
Insartion type
CS5A4.00MG 4.00 MHz 30 30 Q 1.8 5.5 insertion type
CS5T4.00MGW | 4.00 MHz On-chip | On-chip 0 1.8 5.5 On-chip capacitor
Insertion type
CSAS5.00MG 5.00 MHz 30 30 0 20 5.5 Insertion type
CST5.00MGW | 5.00 MHz On-chip | On-chip 0 20 5.5 On-chip capacitor
insertion type

Main System Clock : Ceramic Resonator (Ta = ~20 to +80 °C)

Manufacuturer| Part number Frequency | Recommended circuit constant |Oscillation voitage range Remarks
C1(pF) | C2(pF) | R1 (k2) | MIN. (V) | MAX. (V)
Kyocera KBR-1000F 1.00 MHz 150 150 0 23 5.5 insartion type
Corporation KBR-2.0MS 2.00 MHz 82 82 0 2.4 5.5 insertion type
PBRC4.00A 4.00 MHz 33 33 0 2.4 55 Surface mount type
PBRC4.00B 4.00 MHz On-chip | On-chip g 24 5.5 On-chip capacitor
Suriace mount type
KBR-4.00MSA | 4.00 MHz 33 33 Q 2.4 5.5 insertion type
KBR-4.00MKS | 4.00 MHz On-chip | On-chip 0 2.4 55 On-chip capacitor
insertion type
PBRC5.00A 5.00 MHz 33 33 0 1.8 55 Surface mount type
PBRC5.008 5.00 MHz On-chip | On-chip 0 1.8 55 On-chip capacitor
Surface mount type
KBR-5.00MSA | 5.00 MHz 33 33 0 1.8 5.5 insertion type
KBR-5.00MKS | 5.00 MHz On-chip | On-chip 0 1.8 55 On-chip capacitor
Insertion type

Caution The oscillator constant and oscillation voitage range indicate conditions of stable oscillation.
Qascillation frequency precision is not guaranteed. For applications requiring oscillation frequency
precision, the oscliiation frequency must be adjusted on the mounting circuit. For details, please
contact directly the manufacturer of the resonator you will use.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 1.810 5.5 V)

Parameter Symbol Conditions MiIN. TYP. | MAX. Unit
High-level input Vinr P10 to P17, P21, P23, P30 10 P32, | Voo =2.7t10 5.5V | 0.7Voo Voo v
voltage P35 to P37, P40 1o P47, P50 to P57,

P64 to P67, P71, P8O to P87,
P84 to P96, P102, P103, 0.8Voo Voo v
120 to P127, P130, P131
Vinz P00 to P06, P20, P22, P24 to P27, | Voo = 2710 55V | 0.8Voo Voo V
P33, P34, P70, P72, P100, P101,
RESET 0.85Voo Voo A
Vina P80 to P63, P80 to P93 Voo = 271055V 0.7Voo 15 v
(N-ch open-drainy 0.8Voo 15 v
ViHa X1, X2 Voo =27t 55V |Voo-0.5 Voo v
Voo-0.2 Voo \
Vins XT1/PO7, XT2 45V <Von<55V | 0.8Von Voo \
27V<Voo<4.5V | 0.9Voo Voo Y
Note 0.9Voc Voo Vv
Low-level input Vit P10 to P17, P21, P23, P30 to P32, [ Voo = 2.7t0 5.5 V ] 0.3Voo v
voltage P35 to P37, P40 to P47, P50 to P57 |
P64 to P67, P71, P8O to P87,
P94 to P96, P102, P103, 0 0.2Voo v
P120 to P127, P130, P131
Viz P00 to POB, P20, P22, P24 to P27, | Voo =2.7t0 55 V Q 0.2Voo v
P33, P34, P70, P72, P100, P101,
RESET o 0.15Voo v
Viea PEG to P63, P90 to P93 45V <Voo<55V 4 0.3Voo A
(N-ch open-drain) 27V<Von<45V 0 0.2Veo A
Q 0.1Voo v
Vi X1, X2 Voo =271t055V 0 0.4 A\
0 0.2 v
Vis XT1/PO7, XT2 45V <Vocs 85V 0 0.2Voo v
27V <Voo<45V 0 0.1Voo v
Note 0 0.1Vop v
High-level output Vou Voo =4.5t055 V, lor = ~1 mA Voo-1.0 '
voitage fon = =100 uA Voo-0.5 \
Low-level output Vou | P50 to P57, P60 to P63, Voo =4.5t055V, 0.4 2.0 v
voltage P90 to P83 fo. = 15 mA
P01 to P06, P10 to P17, P20 Voo=45t055V, 0.4 v
to P27, P30 to P37, P40 to P47, fow = 1.6 mA
P64 to PE7, P70 to P72,
P80 to P87, P94 to P96, P100
to P103, P120 to P127, P130, P131
Vo2 | SBO, SB1, SCKO Vor=451t055V, 0.2Voo \
open-drain, at
pulled-up (R = 1 kQ)
Vora lo. = 400 pA 0.5 A

Note For use as P07, use an inverter to input the inverted phase of P07 to the XT2 pin.
Remark The characteristics of the shared pins are the same as those of the port pins uniess otherwise specified.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 1.8 t0 5.5 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
High-level input tum Vin = Voo P00 to P06, P10 1o P17, P20 to P27, 3 HA
leakage current P30 to P37, P40 to P47, P50 to P57,

P64 to P67, P70 to P72, P80 to PB7,
P94 to P96, P100 to P103,
P120 to P127, P130, P131, RESET

luimz X1, X2, XT1/P07, XT2 20 uA

Iuma Vin= 15V P80 to P63, P30 to PA3 80 uh
Low-level input foer V=0V P00 to P06, P10 to P17, P20 to P27, -3 uA
leakage current P30 to P37, P40 to P47, P50 to P57,

P84 to P67, P70 to P72, P80 to P87,
P94 to P96, P100 to P103,
P120 to P127, P130, P131, RESET

Juz X1, X2, XT1/P07, X12 -20 uA
hos PB8G to P63, P30 to P93 ~3Nate1 HA
High-tevel output how Vour = Vou 3 uA
leakage current
Low-level output lou Vour=QV -3 HA
leakage current
Mask option pult- Ry Vin = 0 V, P80 to P63, P90 to P93 20 40 90 [{¢]
up resistor
Software pull- Rz Viv =0V, 45V s Vops55V 15 46 90 k2
up resistor Note 2 P1010 P17,

P20 to P27, P30
to P37, P40 to
Pa7, P50 to P57,
P84 to P67, P70
to P72, P8G to
P87, P94 to P96,
P100 to P103,
P120 ta P127,
P130, P131

27V<sVnps45V 20 500 kQ

Notes 1. When the pull-up resistors are not connected to P60 to P63 and P90 to P93 (specified by mask option),
a low-level input teakage current of —-200 uA (MAX.) flows only for 1.5 clocks (without wait) after a read
instruction has been executed to port 6 (P8}, port mode register 6 (PM6), port 9 (P9), or port mode register
g (PM9).

The current is ~3 A (MAX.) when other than 1.5 clocks after the read instruction has been executed.
2. A software pull-up resistor can be used only in the range of Voo = 2.7 to 5.5 V.

Remark The characteristics of the shared pins are the same as those of the port pins unless otherwise specified.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 1.8 to 5.5 V)

Parameter Symbol Conditions MIN. | TYP. MAX. Unit
Power supply . 5.0 MHz crystal oscilation Voo = 5.0 V 4 10 % Note 5 45 135 mA
current Now § operating mode Voo = 3.0 V + 10 % Notes 0.7 2.1 mA

- | Note 2
{fxx = 2.5 MHz; 1 Voo = 2.0V £ 10 % Nate 0.4 12 mA
5.0 MHz crystal oscillation | voy = 5,0V + 10 % Nete s 8.0 24.0 mA
operating mode
{fex = 5.0 MHz) Note 3 Vip = 3.0 V + 10 % Note s 0.9 27 mA
ooz | 5.0 MHz crystai oscillation Voo =50V 10% 1.4 4.2 mA
HALT mode Voo = 3.0V £ 10% 0.5 15 mA
{fix = 2.5 MHz) Note 2
Voo =20V 10% 280 840 pA
5.0 MHz crystal oscillation Voo =50V + 10 % 16 48 mA
HALT mode
(fxx = 5.0 MHz) Note 3 Voo =30V =z 10% 065 1.95 mA
looa 32.768 kHz crystal oscillation | Voo = 5.0V = 10 % 60 120 uA
Note ¢
operating mode Voo = 3.0V £ 10% 32 64 uA
Ve =20V +£10% 24 48 HA
lonas 32.768 kHz crystal oscillation | Vip = 5.0V £ 10 % 25 55 uh
Note 4
HALT mode [ Voo =30V £10% 5 15 uh
Voo =20V +10% 25 2.5 uA
loos XT1 = Vou Vos =50V +10% 1 30 pHA
STOP mode .
When feedback resistor is Voo =30V 4 10% 05 ALY uA
used Vop =20V £ 10% 0.3 10 pA
loos XT1 = Voo Voo =50V +10% '8 30 HA
STOP mode
Voo = 3.0V + 109 . 1 A
When feedback resistor is p=30V+i0% 0.05 o L
unused Vie=20V10% 0.05 10 HA

Notes 1.

resistor) are not included.

D0 oW

Remarks

2. fxx: Main system clock frequency (fx or {x/2}

3.

fx: Main system clock oscillation frequency

The AVaero, AVaer1, AVoo currents and porl current (including a current flowing in the on-chip pult-up

. Operation with fxx = fx/2 (when oscillation mode select register (OSMS) is set to O00H)
. Operation with fxx = fx {when oscillation mode select register (OSMS) is set to 01H)

. When the main system clock is halted
. Operating in high-speed mode (when the processor clock control register (PCC) is set 1o 00H).
. Operating in tow-speed mode {when the processor clock control register (PCC) is set to 04H).

1. Thecharacteristics of the shared pins are the same as those of the port pins unless otherwise specified.
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AG CHARACTERISTICS

{1) BASIC OPERATION (Ta = —40 to +85 °C, Voo = 1.8 10 5.5 V)

Parameter Symbot Conditions MIN. TYP. | MAX.| Uni
Cycle time Tov Operating on main Voo=27t0 55V 0.8 64 us
{Min. nstruction system ciock fon = feilote 20 84 | pus
execution time) or _ potez | 35V S Voo 55V 04 32 | us

27V Voo<35V 08 32 us
Operating on subsystem clock 40 122 | 125 us
TI00 irput high/ traqo, trioo | 3.5V € Voo 55V 2flsam + [ 1Note 3 us
low-level width 27V < Voo 35 Y 2ffsum + 0,2Mote 3 s
flsar + 0 5Nt us
TioY oy, e | Vou =2.71055V 10 | | us
input highy :
low-level width 20 us
TH, Ti2, TI5, TI6 oo Voo =451055V 0 4 MHz
input frequency 0 275 | kHz
T, Ti2, TIs, TI6 tunr, e Voo =451055V 100 ns
input high/
low-level width 1.8 “s
Interrupt input i, DNt INTPO 35V <Vops 5.5V | fsan + §.1N0ted us
high/low-levet 2.7V £ Von< 3.5V | 2fsan + 0.2Nole3 us
width 2lan + 05Nt 3 us
INTP1 to INTPE, KRQ to KR7 Voo =2.71t055V 10 us
20 us
RESET low- trst, Vo= 271055V 0 us
level width 20 us

Notes 1. When oscillation mode select register (OSMS) is set to 00H
2. When oscillation mode select register (OSMS) is set to O1H
3. In combination with bits 0 {SCS0) and 1 (SCS1) of sampling clock select register (SCS), selection of fsan
is possible between fxx/2%, fxx/32. fxx/64 and kx/128 (when N= 0 to 4).

Remark fxx : Main system clock frequency (fx or x/2)
fx : Main system clock oscillation frequency
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Cycle time Tov [us]

Tev vs Voo (At fxx = fx/2 main system clock operation) Tev vs Voo (At fxx = fx main system clock operation)
60 60
10 10
Operation guaranteed z Cperation
range 5 guaranteed range
[
g
20 S 20
3
N 3
10 = 1.0
0.5 0.5
04 0.4 AN
= P T P T T 4 A R - T T T T ¥
[ 0
1 2 3 4 5 6 1 2 3 4 5 6
Supply voltage Voo [V} Supply voltage Voo [V]
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(2) READ/WRITE OPERATION

(a) When MCS =1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 4.5 10 5.5 V)

Parameter Symbol Conditions MIN. MAX. Unit
AST8 high-level width tasth 0.85tcy-50 ns
Address setup time tans 0.85tcv—50 ns
Address hold time taon 50 ns
Data input time from address tane (2.85+2n)tcv-BO ns
tacoz {d+2n)tev-100 ns
Data input time from RDL troo {2+2n)tcv-100 ns
trowz {2.85+2n)tcv-100 ns
Read data hold time tron o] ns
RD low-level width trow: (2+2n)tcv-60 ns
troL2 (2.85+2n)tcv—60 ns
WAIT L input time from RD{ trowrs 0.85tav-50 ns
trowT2 2tcv-80 ns
WAITL input time from WAL twrwr 2tcv—60 ns
WAIT low-level width twrt (1.15+2n)tcv {2+2nitcy ns
Write data setup time twos {2.85+2n)tcv-100 ns
Write data hold time twon Load resistance > 5 kQ2 20 ns
WR low-level width [ (2.85+2n)1cy—60 | ons
RD delay time from ASTBL tag1ap 25 ns
WAL detay time from ASTBL tagrwe 0.85tcv+20 ns
ETBT delay time from thuesT 0.85tcv-10 1.15tcv+20 ns
RDT at external fetch
Address hold time from troapy 0.85tcv-50 1.15tev+50 ns
RDT at externai fetch
Write data oulput time trom RDT tAown 40 ns
Write data output time from WAL twawp 0 50 ns
Address hold time from WRT twRADH 0.85tcv—20 1.161cv+40 ns
RDT delay time from WAITT twrro 1.15tcv +40 3.15tcv+40 ns
WRT delay time from WAITT twrwk 1.15tcv+30 3.15tcv+30 ns
Remarks 1. MCS : Oscillation mode select register (OSMS) bit 0

2. PCC2 to PCCO : Processor clock control register (PCC) bit 2 to bit 0

3. tey = Tevid

4. n indicates the number of waits.
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{b) When except MCS =1, PCC2 to PCCO = 0008 (Ta = ~40 to +85 °C, Voo= 2.7 to 5.5 V)

Paramater

Symbol Conditions MIN, MAX. Unit
ASTB high-level width fasTH fcy-80 ns
Address setup time tas tcv-80 ns
Address hold time taoK 0.4tev-10 ns
Data input time from addrass taopt {3+2n)tcr-160 ns
tanoz {4+2n)tcv—200 ns
Data input time from RDL trDD1 (1.4+2n)cv-70 ns
taoD2 (2.9+2n)tcv-70 ns
Read data hold time tRoM 0 ns
D low-leve! width thous (1.4+2n)tcv-20 ns
tRoi2 (2.4+2n)cv-20 ns
WAITS input time from RDJ tapwT1 tev—-100 ns
trowT2 2tcy—100 ns
WAITL input tirme from WR{ WRwT 2tev-100 ns
WAIT low-leve) width twn {(1+2n)tov (2+2n)tcv ns
Write data setup time twos {2.4+2n)tcv-60 ns
Write data hold time twoH Load resistance 2 5 kQ2 20 ns
WA low-level width twar (2.4+2njtev—20 ns
RD! delay time from ASTBL asTRD 0.4tcv—30 ns
WR delay time from ASTB tasTwr 1.4tcv-30 ns
ETBT delay time from troasT tov-10 tov+20 ns
ROT at external fatch
i(idress hold time from tADADH tcy-80 tcv+50 ns
RDT at externai fatch
Write data output time from RDT | trowo 0.4tcy-30 ns
Write data output tima from WAL twawp 0 60 ns
Addrass hoid time from WRT twraoH tov-60 tor+60 ns
RDT delay time from WAITT twrro 0.6tcv+180 2.6tcv+180 ns
WRT delay time from WAITT twrwn 0.8tcv+120 2 6tov+120 ns

Remarks 1. MCS

3. tov = Tev/4

4. nindicates the number of waits,

: Oscillation mode select register (OSMS) bit 0
2. PCC2 to PCCO : Processor clock control register (PCC) bit 2 to bit 0
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(3) SERIAL INTERFACE (Ta = —40 to +85 °C, Voo = 1.8 to 5.5 V)
(a) Serial Interface Channel 0
{i} 3-wire serial /O mode (SCKO... Internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKQ cycle time [ 45V <Vops55V 800 ns
27V <sVoo< 485V 1600 ns
20V< Voo 27V 3200 ns
4800 ns
—S_C_KE high/low-level tn, teut Voo =45t 5.5V tkev1/2-50 ns
width tkev1/2~100 ns
S10 setup time s 45V < Vops55V 100 ns
{to SCKOT) 27V <Vop<d5V 150 ns
20V <SVooc27V 300 ns
400 ns
S10 hoid time tksit 400 ns
{from SCKoT)
SOD cutput delay time | tksor G = 100 pF Note 300 ns
from SCKOL

Note C is the load capacitance of SO0 output line.

(ii) 3-wire serial I/0 mode (SCKO... External clock input)

Parameter Symbol Conditions MiIN. TYP. MAX., Unit
SCKD cycle time tkeve 45V<Voos55V 800 ns
27V<Voocd sV 1600 ns
20V <Vooc27V 3200 ns
4800 ns
SCKO highilow-level | e, tae 45V < Vo< 55V 400 ns
width 27V<Voo<d45V 800 ns
20V <Voo<27V 1600 ns
2400 ns
SI0 setup time sz Voo=20t055V 100 ns
(to SCKGT) 150 ns
Si0 hold time trsi 400 ns
(from SCKOT)
SO0 output delay time | tksoz C =100 pF Note |y = 201055V 300 ns
from SCKOL 500 ns
SCKO rise/fall time tre, tr2 When using external device 160 ns
expansion function
When not using external 1000 ns
device expansion function

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKO cycle time treve 45V < Voo 5.5V 800 ns
20V<Vop<d4bV 3200 ns
4800 ns
SCKO high/low-level | trs, tas Voo = 4.510 5.5 V theva/2-50 ns
width teevali2—-150 ns
SBO, SB1 setup time tsiks 45V <Voos b5V 100 ns
{to SCKOT) 2.0V <Voo< 45V 300 ns
400 ns
SBO, SB1 hold time testa txova/2 ns
(from SCKOT)
5B0, SB1 output delay | txsos R =1kQ, Voo=451%55V 0 250 ns
time from SCK0 C = 100 pF Note 0 1000 ns
SBO, SB1l from TOKOT | tkse tkova ns
'SCKOL from SBO, SB1L | tsex trova ns
SB0, SB1 high-level tsen txevs ns
width
SBO, 581 low-tevel tseL tkovs ns
width

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

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKO cycle time trovs 45V sVoo< 55V 800 ns
20V<Vmw<45V 3200 ns
4800 ns
SCKO high/low-Tevel | tws, b 45V <Voos 55V 400 ns
width 20V <Voo<45V 1600 ns
2400 ns
SBO, SB1 setup time tsike 45V <Vocs 5.5V 100 ns
(to SCKO™) 20V < Vos< 45V 300 ns
400 ns
SBO, SB1 hold time trsie kcvel2 ns
(from SCKOT)
SBO, SB1 output delay | txsos R=1kQ, Voo =4.5t55 V] 0 300 ns
time from SCKOL C = 100 pF Nete 0 1000 ns
SB0, $811 from SCKOT | txss trovs ns
BCKOL from SBO, 8814 | tsex trcva ns
SBO, SB1 high-level tseH tkcva ns
width
SB0, SB1 low-level 1seL tecva ns
width
SCKO rise/fatt time ths, trs When using external device 160 ns

expansion function

When not using external 1000 s
device expansion function

Note R and C are the load resistance and load capacitance of the SBG and SB1 output line.
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(v) 2-wire serial /0 mode (SCKO... Internal clock output)

Parameter Symbol Conaiﬂons MIN TYP MAX Unit
SCKD cycle time teeve  |R =1k, 27V<Von<55V 1600 ns
C = 100 pF Note 120V < Vooc 27V 3200 ns
4800 ns
SCKO high-level width | tkus Voo =271055V | tkevs/2-160 ns
tkevs/2-190 ns
SCKO low-level width | tes Vou= 45055V | tonsl2-50 ns
tecve/2-100 ns
SBO0. SB1 setup time tans A5V < Vene 55V 300 ns
(to SCKO™» |27 V< Vo< 45V 350 ns
20V < Vope 27V 400 ns
500 ns
SB0, $B1 hoid time tesis . 600 ns
{trom SCKOT) j
$B80. 581 output delay | tksos 0 300 ns
time from SCKO.

Note R and C are the load resistance and load capacitance of the SCKO, SBC and $81 output fine.

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

Farameter Symbot Conditions MIN, TYP. MAX. unit
SCKO cycle time thove |27 V< Voo 55V 1600 ns
20V<eVoma27V 3200 ns
4800 ns
SCKO high-level width | tius 27V<Vens 55V 650 ns
20V < Vo< 27V 1300 ns
2100 ns
SCKO low-level width | txis 2.7V < Vop< 5.5V 800 ns
20V < Voo 27V 1600 ns
2400 ns
SBO, SB1 setup time ks Voo =2.0tc 55V 100 ns
{to SCKO™ 150 ns
SBO, SB1 hold time tesis thevsl2 ns
(from SCKOT)
SBO, SB1 output delay | tksos R =1k, 45V 2Vons 55V o] 300 ns
time from SCKG1 C = 100 pF Mote! 20V < Vo< 4.5V 0 500 ns
800 ns
SCKU rise/tall time tre, tra | When using externat device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note R and C are the load resistance and load capacitance of the SB0 and 581 output line.
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(b) Seriai Interface Channel 1
(i) 3-wire serial /O mode (SCK1... Internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tovs 45V <Von<5.5V 800 ns
27V<Vop<45V 1600 ns
20V S Voo<27V 3200 ns
4800 ns
SCK1 highflow-level | tawr, tar Voo = 4.510 5.5V tkey?/2~50 ns
width txevf2-100 ns
SH setup time tsikT 45V <Voos b5V 100 ns
{to SCK1M 2.7V <Voo< 45V 150 ns
20V sV« 27V 300 ns
400 ns
Si1 hold time tksi? 400 ns
{from SCK17)
SO1 output delay time | tksor C = 100 pF Note 300 ns
from SCK14

Note C is the load capacitance of SO1 output line.

(ii) 3-wire serial #O mode (SCK1... External clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tove |45V <Voos55V 800 ns
27V<Vo<4bV 1600 ns
20V<sVm<27V 3200 nis
4800 ns
SCK1 high/low-level | tkws, |4.5V <Voos 5.5V 400 ns
width ts 27V <Veo<d bV 8BGO ns
20V<eVoo< 27V 1600 ns
2400 ns
SI1 setup time 1siks Voo=2.01055V 100 ns
{to SCK1T) 150 ns
Slit hold time tusis 400 ns
(from SCK1T)
SO1 output delay time | tsos | C = 100 pF Net® | Vop = 2.0t055V 300 ns
from SCK1L 500 ns
SCK1 riseffall ime trs, trs | When using external device 160 as
expansion function
When not using exlernal device 1000 ns
expansion function

Note C is the load capacitance of SO1 output line.
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(iii} 3-wire serial /O mode with automatic transmitreceive function (SCKf1... internal clock output)

Farameter Symbo! Conditions MIN. TYP. MAX. Unit

SCK1 cycle time tkeve 45V < Voos 55V 800 ns

27V<sVop<dbV 1600 ns

20V <V« 27V 3200 ns

4800 ns

SCK1 highflow-level tkns, kg Voo = 451055V tkeve/2-50 ns

width ticve/2-100 ns

Slt setup time sk 45V <Vopsb5V 100 ns

{to SCK1T) 27V s Voo 4.5V 150 ns

20V <sVoo<c27V 300 ns

400 ns

S!11 hold time trsig 400 ns
(from SCK1T)

SO1 output delay time | tksos C = 100 pF Note 300 ns

from SCK1L

STBT from gChKTA tsep tkcre/2-100 trevef24+100 ns

Strobe signal tsaw 27VsVopsb5V tkeve-30 txcve+30 ns

high-iavel width 20V < Vo< 27V xcve—-60 trcvs+60 ns

tkeve—90 teeve+90 ns

Busy signal setup time | tevs 100 ns

(to busy signal
detection timing)

Busy signat hold time | tavu 45V <Vops55V 100 ns
{from busy signal 27VsVou<45V 150 ns
detection timing) 20V <Vonc27V 200 ns

300 ns
SCK1L from busy tsps 2tcva ns
inactive

Note C is the load capacitance of SO1 output line.
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(iv) 3-wire serial I/0O mode with automatic transmit/receive function (SCK1... External clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK1 cycle time evie |45V <Vons55V 800 ns
27V Von<4sy 1600 ns
20V V<27V 3200 ns
4800 ns
SCKT highflow-level | tauo, | 4.5V € Voos 5.5 V 400 ns
width txire 27V Von<485Y 800 ns
20VsVon<27V 1600 ns
2400 ns
811 setup time tsicio Voo=20t055V 100 ns
{to SCK1T) 150 ns
Sl hold time tesie 400 ns
{fram SCK1T)
SO1 output delay time | tksow C = 100 pF Note| ypp = 20t055 V 300 ns
from SCK14 500 ns
SCKT riseffall time tri0, trio | When using external device 160 ns
expansion function
When not using externai device 1000 ng
expansion function

Note C is the load capacitance of SO1 output line.
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{c) Serial interface Channel 2
(i) 3-wire serial VO mode (SCK2... Internal clock output)

Farameter Symboi Conditions MIN. TYP. MAX. Unit

SCK2 cycle time trovis 45V <Voo< 5.5V 800 ns

27V<Vop<45V 1600 ns

20VSVoea27V 3200 ns

4800 ns

5?3?5 high/low-level timre, trat Voo =45t055V trov /250 ns

width trcv11/2-100 ns

Si2 setup time tsinrt 45V <sVons 55V 100 ns

(to SCK27) 27V<Vopcd5V 150 ns

20V s Vop« 2.7V 300 ns

400 ns

Si2 hold time ks 400 ns
{from §C—KET)

302 vutput delay time | trson C = 100 pF Note 300 ns

from SCK2L

Note C is the load capacitance of SO2 output line.

(ii) 3-wire serial /0 mode (SCK2... External clock input)

Parameter Symboi Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tenz | 4.6V < Vops 55V 800 ns
27V < Vop<d4 sV 1600 ns
20V sVore27V 3200 ns
4800 ns
SCK2 high/low-level iz, 45V < Vo558V 400 ns
width tkiiz 27V <Voo<d4BV 800 ns
20V Voo 27V 1600 ns
2400 ns
Si2 setup time a2 Voo=2.0t0 55V 100 ns
{to 5CK2T) 150 ns
SI12 hoid tme txsi2 400 ns
(from SCK2T)
SO2 output delay time | txsosz C = 100 pF Mot ypo = 201055 V 300 ns
from SCK21 500 ns
SCK2 rise/fall time triz, tr12| Voo = 4510 5.5V 1000 ns
When not using external device
expansion function
180 ns

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

Parameter Symboal Conditions MIN. TYP. MAX. Unit
Transfer rate 45V < Vs 55V 78128 bps
27V <Von< 45V 39063 bps

20V <Vou< 27V 18531 bps

9766 bps

(iv) UART mode (External clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
ASCK cycle time xevis 45V <Vop< 55V 800 ns
27V <VoncdsbV 1600 ns
20V < Voo 27V 3200 ns
4800 ns
ASCK highflow-level i, kL1 45V <Voug 55V 400 ns
width 27V <Voo<d 5V 800 ns
20V <Voo<27V 1600 ns
2400 ns
Transfer rate 45V < Voo 55V 39063 bps
27V sVoocdsy 19531 bps
20V <Vooc27V 9766 bps
6510 bps
ASCK riseffall time R, trrz Voo =451055V 1000 ns
When not using external

device expansion function

160 ns
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AC Timing Test Points (excluding X1, XT1 inputs)

08 Voo - . — 0.8 Voo
_X 0.2 Vop " Test T 0.2 Vo X

Clock Timing

—— e R e
i

e XL e} txr ——m ~>1‘ \
i |
|

j j ; Vina {MIN.}
X1 Input ( L Vie (MAX.

e B i

e L —»1 e X TH
! | ]
; I

\ |

T ot | Vins (MIN.)
Py \ Vis (MAX,

Tl Timing

I— ‘tmﬂo,hmm”ﬁfc‘ [ ¢ Y £ S

TI0O, THO1

r*w RO —— ' '

l oo

T, T2,
T15, T
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Read/Write Operation

External fetch (no wait) :

A8 - AtS ¥4 '
(AD - A7) N Upper (lower) 8-bit address
f-a— taD01 ——-

£ L - .
ADO- AD7 >( v’ K. tZ o Operation
address; ' code

tas i ) ;
© tapH tron: H |

tasth | i ,

ittt tROAST ——et

-~ tRDADH ——

ASTB ] o ‘

" \

L taSTRD — et tROLI o |

tron

Remark ( ) is valid only in the separate bus mode.

External fetch (wait insertion) :

A8- A15 4 ;
Upper {lower) 8-bit address

{AQ- A7) "
|
tano1 - |
Lower Hi-Z2 4 LN
ADO - AD7 8-bit RPN g Operation
agdress X code
taos ! ot TRDDT e e i {roanH >

% tRoAST —m
ASTB !
|9

fett-— TASTRD oot oo R S ——— | L] tROK

WAIT 3
| twrRp

tRowTt ————— W T ] ]

Remark ( ) is valid only in the separate bus mode.
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External data access (no wait) :

A8 - A15
(AQ - A7)

ADD - AD7

ASTB

RD

WR

Remark

X

Upper (lower) 8-bit address

__X

Write data

- RO | - ROWD e
|

twrwp

{ }is valid only in the separate bus mode.

tasTwa

External data access (wait insertion) :

A8 - A15
(RO - A7)

ADQ - AD7

ASTS

RD

WR

WAIT

868

wos

L

twor
t—— tWRAD -l

Upper {lower) 8-bit address

TRDH -~

Write data

N
Lt tROLZ at— {ROWD ——pole—
b'."
\twnwn
tasTwr -

thowT2

A
twri,

Remark { }is valid only in the separate bus made.

twRwT

twon

—

et twraDH |
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Serial Transfer Timing

3-wire serial 'O mode :

troYm
o -
trim kHm |
L Tl e s !
i s | _ten
SCKO 10 SCK2 \ /! \
— 7 S
5im txsim

! oy
S0t L inputdata p—
‘ X P A

i lksom
e

{

S09 to SO2 >{ Qutput data X

m=1,2,7,8, 11,12
n=28,12

S8l mode (Bus release signal transfer):

}<—~‘ tkova, 4 —————e

| a4 : %gm 4

E the - T - A"—¢ tre .
- -4 m (—\‘

1
| ,4! sl i
g ! ‘-* tsak Yowa.s — ks34
i

- txsn - :‘"SB{
KX
\ I

ks0s, 4

580, SB1

$BI mode (Command signal transfer):

= trs

K503, 4
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2-wire serial /0 mode :

trcvs. s
s 6 us. 6
- b ot o
A8 LelFe
) Y /
A N
‘ tsis, 6 trsis, 6
1s05.6 ‘-‘.T-"‘i]‘-"-

SBO, SB1 )(

3-wire serial O mode with automatic transmit/receive function :

4 44
o o X o X w X X o
N\ il
44
1
[
Sh Dz { D1 Do X D7
) )i
1sika 101“ 1 ks, 10 «
k9, 10
K809, 10 (e ) L )
=TT 4 N (
SCKi1 / i
N H
thio itsau lsew
ties. 10 .
e
STB trewe v 1
A

3-wire serial /0 mode with automatic transmit/receive function (busy processing):

~ v ———}
— e ! N
sera _7/—-\_8/ NS o o’ U
AY ’ \ s kY 4 i
S S ) !

- tavn AT tsps

BUSY
{Active high)

Note The signal is not actually driven low here; it is shown as such to indicate the timing.
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UART mode (external clock input) :

tkenia

JCRE -‘v_j [e———m tita —.{
3 e ! ‘_XF|3
ASCK \ \

-

A/D CONVERTER CHARACTERISTICS (Ta = ~40 to +85 °C, AVoo = Voo = 1.8 to 5.5 V, AVss = Vss = 0 V)

Parametar Symbol Conditions MIN. TYP. MAX. Unit

Resoclution 8 8 8 bit
Overall error Note 2.7 V < AVrero < AVop 0.6 %
1.8V < AVaers < 2.7V 1.4 %

Conversion time teony 20VsAVoo 55V 19.1 200 us
18V AV <20V 38.2 200 us

Sampling time tsamp 12/fxx us

Analog input voltage Vian AVss AVaero Vv

Aeference voltage AVrero 1.8 AVoo v
Resistance between AVeeroand AVss | Rarero 4 14 kQ

Note Excluding quantization error (+1/2 LSB). 1t is indicated as a ratio to the full-scale value.

Remark ¢ Main system clock frequency (fx or fw/2)
fx: Main system clock oscillation frequency

D/A CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 1.8t0 5.5 V, AVss = Vss = 0 V)

Paramaeter Symbol Conditions MIN, TYP. MAX. Unit
Resolution 8 bit
Overall error R =2 M Note ¥ 1.2 Yo

R = 4 M() Note ! 0.8 %

R =10 M Note t 0.6 Yo

Settling time Note1| 4.5V < AVeer S55V 10 us

C=300F 57v<Avaer <45V 15 us

1.8V <AVrer1 < 2.7V 20 Hs

Quiput resistance Ao Note 2 10 ka2

Analog reference voltage AVRer1 1.8 Voo v

Resistance between Runert | DACSO0, DACST = 55H Now 2 4 8 kQ
AVreri and AVss

Notes 1. R and C are D/A converter output pin load resistance and load capacitance, respectively.
2. Value for 1 D/A converter channel

Remark DACSU, DACS1: D/A conversion value setting register 0, 1
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta = —40 to + 85 °C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention power Vooor 1.8 55 v
supply voltage

Data rotention ipoor Vonor = 1.8 ¥ 0.1 10 i HA
power supply Subsystem clock stop and feed-
current back resistor disconnected
Release signal set time | tseec 0 us
Oscillation stabilization twarr Release by RESET 217 ms
wait tme

Release by interrupt Note ms

Note Incombination with bits 0to 2 {OSTS0to OSTS2) of oscillation stabilization time select register (OSTS), selection
of 2'fxx and 2'4hxx to 2'/fxx is possible.

Remark fxx: Main system clock frequency {fx or £x/2)
fx: Main system clock oscillation frequency

Data Retention Timing (STOP mode release by RESET)
Internal reset operation
| HALT mode
(‘._,7) (L_mw_.,,,ﬂ‘ STOP mode ~—— - ; L : Operating mode

{ | Data retention mode ——

1 { 3 !
i ;
Voo A \ Vooor ’

STOP instruction execution
g i

e Tl IS
RESET

fat- twart —d

Data Retention Timing (Standby release signal: STOP mode release by interrupt signal)

HALT mode
e (a— ——— STOP mode ~—- >l *— ] Operating mode
f !
| 4—-—— Data retention mode -———|
L
T (1
Voo T Vooor i
r<r tsReL e
STOP instruction execution
Stanidby release signal
{interrupt request) 1)
{
F twair
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Interrupt Input Timing

INTPO - INTPE

RESET Input Timing

rvv—- tasL
RESET
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12. CHARACTERISTIC CURVES (FOR REFERENCE ONLY)

oo vs Voo (fx = fxx = 5.0 MHz)

(Ta = 25°C)
10.0
+ : PCC = 00H -~ - - -
/ PCC = 01H
5.0 . T
PCC = 02H
PCC = 03H
PCC = 04H
PCC = 30H
HALT
{X1 oscillation, XT 1 osciliation)
1.0
0.5
<
£
B
2
5
3]
= 01
3
%3] .
0.05 PCC = BOH
HALT {X1 stop, XT1 oscillation}
a.01
0.005
0.001 it
0 ) 2 3 4 5 6 7 8

Supply voltage Voo (V)
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oo vs Voo (fx = 5.0 MHz, fxx = 2.5 MHz}
(Ta=25°Cy
10.0 -
5o I __PCC=00H B
} - - T
N T z
PCC=01H
|
f
PCC = 02H
PCC = 03H ————+1 e
PCC = 04H
PCC = 30H
HALT
0 ()qus‘cyullg_n_aplrx“r1 oscillation)
05 -
g
£
k=
e
3
z 0.1 e -
Q [——— -
a .
3
973 .
PCC=BOH™ —
0.05 g e
HALT {X1 stop, XT1 ?scmanon)
0.01 ” R
0.005 S
0.001 by,
0 ) 2 3 4 6 7

Supply voltage Voo (V)
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13. PACKAGE DRAWINGS

100 PIN PLASTIC QFP (14 X 20}

Remark

876

B

e e e e o]

NOTE

Each lead centerine is located witiin (.15
mm {0.006 inch) of s true position (T.P) at
maximum matenal condition

The shape and material of ES versions are the
same as those of mass-produced versions.

e ae]

detail of lead end

P100GF-65-38A1-2

" MILLIMETERS

[ITEM| | INCHES

i A 23.6:0.4 [ 0929%0 016

| g 200202 b 0795008

ol 1a0+02 0 551°382 )

L B | 176204 T 0693:0.016

B T——TI—

e 06 0.024

" w | osozoio o 0128%E
vl o1s | 0006

T T sy T oo26TP)
K 1.8:0.2 T oorresy

L ‘; 0.8:0.2 ‘ 00317922 |
M 0.15°9 4 ! 0.006°3 83
N o0 0.004 |
P 27 0106 E
Q 4] 1:6_1w 0 OQA:O 004 ‘

{ 5 3.0 MAX. 0118 MAX. |
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100 PIN PLASTIC QFP (FINE PITCH) ({114}

detail of lead end

wi
; !
o

44
i Y
o o«
1.
w
5
]
=3
NOTE ITEM _MILLIMETERS __ INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A .16.0:0.2 083040008
its true position {T.P.) at maximum material condition. 8 14.040.2 0 551 ‘8'88%
c 14.040.2 05518398
D 16.020.2 0.630£0 008
F [N 0.039
G 10 0.039
H 0227385 000920002
I et on0d
J 05 (T.P) 0.020 (T.P)
0.009
K 1.0£0.2 003978 558
« . nog+0.008
L 0.5:0.2 0.620%9 308
74008 ,+0.001
M 0.1724'5% 0.007 15863
N 010 o004
P 0.057.
Q 0.00520.003
B LSS
S 0.067 MAX.

P100GC-50-7EA-2

Remark  The shape and material of ES versions are the
same as those of mass-produced versions.
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100 PIN PLASTIC LQFP (FINE PITCH) (14x14)

]

detail of lead end

—— O

PEEREELELELL EEEEEEEEEERE

B

;

et

NoOTE TTEM_MILLIMETERS __INCHES
Each lead centertine is located within 0.08 mm (0.003 inch) of A 16.00+0.20  0.630+0.008
its true position (T.P.) at maximum material condition. N 0.009
B 14.00£0.20 0.55173-568
9.009
c 14.00£0.20  0.55175 353
o] 16.0040.20  0.63020.008
P 100 0039
1.00 0.039
0.05

H 0.2240.02 0.009+0.002

| 0.08 0.003

0.50 (T.P.)  0.020 (T.P.)

+0.009
K 100020 0.039+3.802
+0.008
L 050:020  0.02018-908
0.03 +0.001
M 017893 0.007+9-801
N 0.08 0.003
P 1.40:0.05  0.056:0.002
Q 0.10£0.05  0.004x0.002
o+ 77
R 3L 37 )
s 160 MAX.  0.063 MAX.

$100GC-50-8EU
Remark The shape and material of ES versions are the

same as those of mass-produced versions.
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14, RECOMMENDED SOLDERING CONDITIONS

uPD78076
For detail

and 78078 should be scidered and mounted under the conditions recommended in the table below.
of recommended soldering conditions, refer to the information document Semiconductor Device

Mounting Technology Manual (C10535E).

For solderi

ng methods and conditions other than those recommended below, consult our sales representative.

Table 14-1. Surface Mounting Type Soldering Conditions

(1) uPD78076GF-xxx-3BA : 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)
uPD78078GF-xxx-3BA : 100-pin plastic QFP (14 x 20 mm, resin thickness 2.7 mm)

S':'e(:::gg Soidering Conditions Symbol
* |infrared reflow Package peak temperature: 235 °C, Reflow time: 30 seconds or below (at 210 °C 1R35-00-3

or higher), Number of reflow processes: three or less

* |vPS Package peak temperature: 215 °C, Reflow time: 40 sacands or below {at 200 °C VP15-00-3
or higher), Number of reflow processes: three or less
Wave Solder temperature: 260 °C or below, Flow time: 10 seconds or below, Number of WS60-00-1
soldering flow processes: once, Preheating temperature: 120 °C or below {package surface
temperature)
Pin partial Pin temperature: 300 °C or below, Time: 3 secands or below (per device side) —_—
heating

(2) uPD78076GC-xxx-TEA : 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness 1.45 mm)
HPD7BOTBGC-xxx-TEA : 100-pin plastic QFP (fine pitch) (14 x 14 mm, resin thickness 1.45 mm)

Sﬁ;'::]:;g Soldering Conditions Symboi
* | Infrared reflow Package peak temperature: 235 °C, Reflow time: 30 seconds or below {at 210 °C IR35-107-2

or higher), Number of refiow processes: two or less
Exposure limit: 7 daysMot® (after that, prebaking is necessary at 125 °C for 10

hours}
* | VPS Package peak temperature: 215 °C, Reflow time: 40 seconds or below {at 200 °C VP15-107-2
or higher}, Number of reflow processes: two or lass
Exposure limit: 7 daysN°® (atter that, prebaking is necessary at 125 °C for 10
hours}
Pin partial Pin temperature: 300 °C or below, Time: 3 seconds or below (per device side) —_
heating

Note Exposure limit after dry-pack is opened.. Storage conditions: temperature of 25 "C and relative humidity

of 65%

Cautions 1.

or less.

Use of more than one soldering method should be avoided {except for the pin partial heating
method).

. The soldering conditions for uPD78076GC-xxx-BEV and uPD78078GC-xxx-8EV are undefined,

since they are still under development.
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