DATA SHEET

NEC / MOS INTEGRATED CIRCUI
1PD78052,78053,78054,78055,78056,7805

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78052,78053,78054,78055,78056 and 78058 are the uPD78054 subseries products of the 78K/0 series.

B-bit resolution A/D converter, 8-bit resolution D/A converter, timer, serial interface, real-time output port and interrupt
functions.

The puPD78P054 and 78P058, one-time PROM or EPROM products which can be operated in the same supply voltage
range as for the mask ROM product, and various development tools are also available.

Details of the function description, etc, are described in the following User's Manual. Be sure to read it when

designing.
1PD78054, 78054Y Subseries User's Manual: U11747E
78K/0 Series User's Manual Instruction: U12326E
FEATURES
- Large on-chip ROM & RAM
Items | program Data Memory
Internal High- internat intemal Package
Products Name Mamory (ROM) | g 0o mam Butfer RAM | Expandad RAM
uPD78052 16K bytes 512 bytes 32 bytes No + 80-pin plastic QFP (14 x 14 mm,
4PD78053 24K bytes 1024 bytes resin thickm-ass: 2.7 mm)
+ B0-pin plastic QFP {14 x 14 mm,
4PD78054 32K bytes resin thickness: 1.4 mm)
#PD78055 40K bytes « 80-pin plastic TQFP (fine pitch)
uPD78056 48K bytes (12 x 12 mm)
uPD78058 60K bytes 1024 byte

« External memory expansion space: 64K bytes

« [nstruction execution time can be varied from high-speed (0.4 us) to ultra-tow-speed (122 us)
= 1O ports: 69 (N-ch apen-drain : 4)

< 8-bit resolution A/D converter . 8 channels

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

+ Serial interface : 3 channels

« Timer: 5 channels

« Supply voltage: Voo =20to 6.0V

APPLICATIONS
Cellular phone, pager, printer, AV equipment, airconditioners, cameras, PPC, fuzzy home appliances, vending machine,
etc.
The Inf: ton in this is subject to change without notice.
Document No. U12327EJ3V0DS00 {3rd edition) The mark * shows major revised points.
(Previous No. 1C-3403)
Date Published June 1987 N © mmwm 199

Printed in Japan
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

ORDERING INFORMATION

Part Number Package
1PD78052GC-xxx-389 80-pin plastic QFP {14 x 14 mm, resin thickness: 2.7 mm)
uPD78052GC-xxx-8BT 80-pin plastic QFP {14 x 14 mm, resin thickness: 1.4 mm)
pPD78052GK-xxx-BE9 80-pin plastic TQFP (fine pitch} (12 x 12 mm)
uPD78053GC-»xx-389 80-pin plastic OFP (14 x 14 mm, resin thickness: 2.7 mm}
pPD78053GC-xxx-8BT 80-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm)
- uPD78053GK-»x-BES 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
1PD78054GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
uPD78054GC-xxx-8BT 80-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm)
uPD78054GK-xxx-BEG 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
pPD78055GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
HPD78055GC-xxx-8BT 80-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm)
uPD78055GK-0x-BED 80-pin plastic TQFP (fine pitch) {12 x 12 mm)
uPD78056GC-xxx-3B9 80-pin plastic QFP ({14 x 14 mm, resin thickness: 2.7 mm)
nPD7B056GC-xxx-88T 80-pin plastic QFF {14 x 14 mm, resin thickness: 1.4 mm)}
HPD78056GK-x=x-BE9 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
pPD78058GC-xxx-3B9 80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
uPD78058GT-xxx-8BT BO-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm)

uPD78058GK-xxx-BES

80-pin plastic TQFP (fine pitch) (12 x 12 mm)

Remark xxx indicates a ROM code suffix.

* Caution uPD7B052GC, 78053GC, 78054GC, 78055GC, 78056GC, and 78058GC are available In two types of
packages (refer to 13. PACKAGE DRAWINGS). For the available packages, consult NEC.
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

* 78K/O SERIES PRODUCT DEVELOPMENT

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

Products in
: mass production

F . Products under
PR /" development
Y subseries products are compatible with 2C bus.
Control
1_ 100-pin 4#PD780758 ;—0-7;0—7-5-8-‘; 7 EMi-noise reduced version of the uPD78078
! 100-pin uPD78078 /] uPD78078Y / A timer was added to the ;PD78054 and external interface was enharnced

i 100-pin  J uPD78070A [f 4PD78070AY /, ROM-less version of the 4PD78078
100-pin /! yPD780018 ) yPD?BOOleY“"', Serial )/O of the uPD78078 was enhanched and the tunction is limited

80-pin ¢ pPO780058 pPD?SOOSBY'ﬂg Serial 1O of the $PD78054 was enhanced and EMI-noise was reduced

80-pin  / pPD7BOBSE /f APDTBOBEFY/, EMI-noise reduced version of the uPD78054

80-pin  / pPDT8054 lf LPD78054Y /, UART and DIA converter were added 1o the zPDT8014 and YO was enchanced
1 64-pin / uPD780034 « uPD?BOOSAY A/D converter of the uPD780024 was enchanced

64-pin ¢/ pPD780024 « _LPD780024V // Serial /O of the xPD78018F was added and EMI-noise was reduced

64-pin / ,uPD78014H EMi-noise reduced version of uPD78018F

. Low-voltage (1.8 V) operation version of the uPD78014, with iarger
bapin [/ uPDTBOVEF [f uPDTB0IBFY selection of ROM and RAM capacities
sa-pin  J uPD78014 /{ pPD78014Y / An A/D converter and 16-bit timer were added to the «PD78002
64-pin p[)730001 An A/D converter was added to the xPD78002
—1 64-pin uPD78002 #PD78002Y / Basic subseries for control
L 42/44-pin Z «PD78083 / On-chip UART, capable of operating at low voitage (1.8 V)
nverter control
64-pin S 4PD7B0SGS 7, AD converter of the xPD780824 was enhanced
-[ 64-pin .,";:;50‘7-5@52 / On-chip inverter control circuit and UART. EMI-noise was reduced.
78K/0 FIP™ drive
Series . The 1/O and FIP C/D of the pPD78044F were enhanced, Display output total: 53
100-pin LPD780208 4 The /O and FIP C/D of the uPD78044H were enhanced, Display output total: 48

1 in 7 7! 4
™ 8g‘oéz fgg;;g? 4—23- N-ch open drain was added to the uPD78044F, Display output total: 34
80-pin LPD78044F Basic subseries for driving FIP, Display output total: 34

LCD drive

~ 100-pin : 1#PD780308 / < #pD780303Y 7 The SIO of the PD78064 was enhanced and ROM, RAM capactty increased

100-pin EMi-noise reduced version of the xPD78064
100-pin '/ uPD78064Y 7 Basic subseries for driving LCDs, On-chip UART
{EBus™ supported
— 80-pin ¢PD78098 An IEBus controller was added to the pPD78054
LV
(- B4-pin g pr?&POQM / On-chip PWM output, LV digital code decoder, and Hsync counter

Note Under pianning.
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

The tollowing lists the main functiona! differences between subseries products.

Function | ROM Times 8-bit | 10-bit | &bit Serial [Voo MIN.| External
Subseries Name Capacity | g-bit | 16-bit |Watch| wDT | AD | AD | D/A Interface O | Vae Expansion
Control | gPD780788  |32K-40K|4ch jtch | tch | 1ch [ 8ch | - | 2¢h | 3chUART 1 on) 88 | 18V | O
uPD78078 |48 K-60K
4PD78070A - 61 | 27v
wPD780018 48K-B60K - 2 ch (time division 88
J-wire: 1 chy
#PD7E0058 24K-60K | 2¢ch 2¢h | 3ch {time division 68 § 1.8V
UART: 1¢h)
uPD78058F |48 K- 60 K 3 ch (UART: 1 ch) 69 | 27V
uPD78054 16 K- 60K 20V
4PDTE0034  |8K-32K - | 8ch| - | 3ch(UART: 1ch time | 51 | 1.8V
APDT80024 sch| - division 3-wire: 1 ¢h)
WPD78014H 2¢ch 83 |
(PD7B016F  |BK-B0K i !
4PD78014 8K-32K 27y
#PO780001 (8K - - 1ch 39 -
#PD78002 8K-16K 1ch . 53 O
#PD78083 - 8ch 1.ch {UART: 1 ch) 33 | 18v | -
inverter | gPD780964 [8K-32K [3ch {Note| - [1ch| - |8ch| - | 2ch(UART:2¢ch) 47 t21v] O
contol | ,p07BG24 goh [ -
FiP uPD780208 |32K-60K|2ch | 1ch | fch | teh[8Boh | - | - | 2¢h 74 | 27v | -
drive gPD780228  {48K-60K|3ch | - | - 1ch 72 | 45V
uPD78044H  [32K-48K | 2¢h | 1¢ch | 1ch 68 | 27V
(POT8044F |16 K- 40K 2¢h
LCO #PD780308  |48K-80K|[2ch | 1ch | 1en | 1eh | 8ch | - | - | 3chttime division 57 | 20v | -
drive UART: 1ch)
$PD78064B  [32K 2¢h (UART - 1 ch)
4PD78064 16K-32K
IEBus gPD78098  [32K-860K|2ch | 1ch | 1ch | tch | Beh | ~ | 2ch | 3ch(UART:1¢ch) 68 [27v| O
supported
v uPD78P0914  |32K 6ch | - -~ |1ch|Bch| - - | 2en 54 | a5v | O

Note 10-bit timer: 1 channel
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

OVERVIEW OF FUNCTION

Product Name
tom T uPD78052 | uPD78053 | uPD78054 | uPD78055 uPD78056 | uPD78058
internat AOM 16K bytes 24K bytes 32K bytes 40K bytes 48K bytes BOK bytes
memory | High-speed RAM 512 bytes 1024 bytes
Buffer RAM 32 bytes
Expanded RAM None [ 1024K bytes
Memory space 64 K bytes
General registers 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Instruction cycle On-chip instruction execution time cycle modification function
g::k”s'::;‘t ::5"”" 0.4 ps/0.8 ps/1 6 us/3.2 /6.4 4s/12.8 s (at 5.0 MHz operation)
When subsystem 122 us (at 32.768 kHz operation)
clock selected
tnstruction set + 16-bit operation
- Muitiplication/division (8 bits x B bits, 16 bits + 8 bits)
- Bit manipuiation {set, reset, test, boolean operation}
- BCO correction, etc.
170 ports Total 1 69
- CMOS input 2
« CMOS 110 163
= N-ch open-drain /O o4
A/D converter + 8-bit resolution x 8 channeis

.

8-bit resolution x 2 channels
3-wire serial #O/SBI/2-wire serial I/0 mode selectable: 1 channel
« 3-wire serial /0 mode (on-chip max. 32 bytes automatic data transmit/receive function):

D/A converter
Serial interface

1 channel
- 3-wire serial VO/UART mode selectable : 1 channel
Timer « 16-bit timer/event counter  : 1 channel
+ 8-bit timerievent counter 1 2 channels
+ Waich timer : 1 channel
- Watchdog timer : 1 channel
Timer output 3 {14-bit PWM output x 1)
Clock output 19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 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}
Vectored Maskabie Internal interrupt : 13, external interrupt : 7
interrupt -
sources Non-maskable Internal interrupt : 1
Software 1
Test input Internal : 1, external : 1t
Supply voltage Voo =20t0 6.0V
Operating ambient temperature Ta = -40 to +85°C
Package « 80-pin plastic QFP {14 x 14 mm, resin thickness: 2.7 mm)

+ 80-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm}
= 80-pin plastic TQFP (fine pitch) (12 x 12 mm)
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NEC ©PD78052, 78053, 78054, 78055, 78056, 78058

1. PIN CONFIGURATION (Top View)

~ B0-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
1PD78052GC-xxx-3B9, 78053GC-x>x-3B9, 7TB054GC-xxx-3B9, 78055GC-xxx-3B9,
1PDTBO56GC-xxx-3B9, 78058GC->xx-3B9

* . 80-pin plastic QFP (14 x 14 mm, resin thickness: 1.4 mm)
uPD78052GC-xxx-8BT, 78053GC-x»x-8BT, 78054GC-xxx-8BT, 78055GC-xxx-8BT,
uPD78056GC-xxx-8BT, 78058GC->xx-8BT

- BO-pin plastic TQFP (fine pitch) (12 x 12 mm}
uPD78052GK-xxx-BE9, 78053GK-xxx-BES, 78054GK->xx-BE9, 78055GK-xxx-BE9,
1PDTB056GK-xxx-BES, 78058GK->-x-BE9

& 8
E i
w w <t o o - E
2232 & EEEERREE
£%2232z: 8 £22zzz:z
SS8: 888 _,28833580:58
o oo b0 o <« X X X X X > oo a4 a oo
o] ] o C 0 o0 o) o o
PPTRRT oy TR RRRR Ry
RN RN RN
EEEEEEEEEEEENEEREN
80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 S
P15/ANIS Oe— ] 1 60 |*——0 RESET
pieanis ce—el2 O 59 fe—=0 P127/RTP7
P17/ANI7 G 3 58 0 P126/RTP6
Avss ——{ 4 57 f——=C P125/RTPS
P130/ANCO © 5 56 a0 P124/IRTP4
P131/ANO1 ;:::l 6 55 (w0 P123/RTP3
AVre 7 54 |e—=0 P122/RTP2
P70/SI2/AxD :q 8 53 a0 P121/RTP1
P71/SO2/TD O-e——{ 9 52 e~ P120/RTPO
P72/SCK2/ASCK a1 10 51 e—mc P37
P20/t O] 11 50 fe—ac P36/BUZ
P21/SC1 ] 12 49 pu—e-0 P35/PCL
P22/SCK1 13 48 [e—=0 P34/TI2
P23/STB O] 14 47 w0 P33T
P24/BUEY 15 46 [e—m0 P32/TO2
P25/SI/SH0 O] 16 45 pa—w0 P31/TO
P26/SO0/SE Oa—] 17 44 a0 P30/TO0
P27/SCKD Oe—] 18 43 =0 PETIASTB
P40/ADO Oe——e] 10 42 4——C PEBWAIT
P41/ADY Ow—mmi 20 44 It PESANE
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Lo | ,
5 1y 11y
N MY LR N2 OO - N® 8T 0D = fin]
2222885 ¢s T xxx Sz g€
A EEEEEEY » I B B8R 3
sfsFfsfseerdgde €28 o

Cautions 1. (C (Internally Connected) pin should be connected directly to Vss.
2. AVoo pin should be connected to Voo pin.
3. AVss pin shouid be connected to Vss pin.
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NEC

uPD78052, 78053, 78054, 78056, 78055, 78058

AB-A15
ADO-AD7
ANIO-ANI7
ANQCO, ANO1
ASCK

ASTB

AVoo
AVrero, AVaer
AVss

BUSY

BUZ

ic
INTPO-INTPS
POO-PO7
P10-P17
P26-P27
P30-P37
P40-P47
P50-P57
P60-P67
P70-P72
P120-P127

16

. Address Bus

. Address/Data Bus

: Analog Input

: Analog Output

: Asynchronous Serial Clock
. Address Strobe

: Analog Power Supply

. Analog Retference Voltage
. Analog Ground

. Busy

. Buzzer Clock

: Internally Connected

: Interrupt from Peripherals
: Portd

: Port1

. Port2

: Port3

: Port4

: Ports

: Ports

: Por7

. Port12

P130, P13
PCL

RD
RESET
RTPO-RTP7
RxD

SBO, $B1
SCKO-SCK2
Sio-si2
S00-802
STB

TI00, Ti01
T, Ti2
TO0-TO2
TxD

Vop

Vss

WAIT

WR

X1, X2
XT1, XT2

: Port13

: Programmabie Clock
: Read Strobe

. Reset

: ReakTime Output Port
: Receive Data

. Serial Bus

: Serial Clock

. Serial Input

: Serial Output

: Strobe

: Timer Input

. Timer Input

: Timer Output

o Transmit Data

: Power Supply

1 Ground

: Wait

: Write Strobe

: Crystal (Main System Clock)
. Crystal (Subsystem Clock)



NEC

pPD78052, 78053, 78054, 78055, 78056, 78058

2. BLOCK DIAGRAM

TOWP3) =—o [
reomTooron (L e |
TIOHINTP1/POT —

TO1P31 ~—— Byt TIMER

TIP33 EVENT COUNTER 1 fS\—
TOP32 ~—— a0t TRER

TI2/P34 ———m] EVENT COUNTER 2 [S =

WATCHDOG TIMER <‘_—’4
WATCH TIMER “:

SIOSBI/P2S el cpoia)
SO/SB1/P26 =+ INTERFACE [
SCKOIP27 w—=] O

:

i
1

:

Y

RV

$11/P20 ]
_SOMP21 =~ qeqiaL
ECR1/P22 =—~] INTERFACE
STBP23 =] 1
BUSY/P24 ]

K>

SIZIRADIPTO =+ cenun
SO2TxDP71 =— INTERFACE
SCKASCKIPT2 =—wf 2

ANIIP 10 ——
ANI7IP17 — .

AVop ———f
AV ——
AVazes

AD
CONYERTER

ANCOP130,
ANO1/P131 o .

AV ———] CONVERTER T
AVagrs -— ‘
|

INTERRUPT :
>

|

auzzer oo
BUZ/P36 - i =
s o lCLOCKOUTRUT Lt |
PoLRss —1

INTPQ/P00-
INTPE/PO6

|
ROM ||

Voo

Vss

{

- P00
L
K> Poi-POB

-
+~— PO7

oo e oo

!<,_ poriz KT pos-por

K PoRTs P30-P37
A

i(?”v PORT4 > P4O-P4T

e

T

N
< PORT? K[~ P70-P72

(> PP
N

REAL-TIME “ RTPO/P120-
OUTPUT PORT, RTP?/P127

o, ADOIPAD-
> AD7R4T

|y ABPSO-
| A1aPs7

| ROPS4
L — = WR/PSS
WATT/PS6
—= ASTBIPET

PORTE

i

EXTERNAL
1’} ACCESS

o

i [=— RESET
fa—— x1
SYSTEM | 5,
CONTROL 1, xT1/po

xT2

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

©PD78052, 78053, 78054, 78056, 78055, 78058

3. PIN FUNCTIONS

3.1 Port Pins (1/2)

. ’ After Dual-
Pin Name lle} Function Reset | Function Pin
P00 Input Port 0 tnput only tnput INTPO/TI00
PO1 input/ 8-bit VO port Input/output can be specified bit-wise. Input INTPY/TION
PO2 output When used as aninput port, pull-up resistor can be INTP2
used by software.
P03 INTP3
P04 INTP4
POS INTPS
P06 INTPS
pQ7Note 1 Input Input pnly Input XT1
P p P
P10 to P17 | Input/ Port 1 Input | ANIO to ANI7
output 8-bit input/output port.
Input/output can be specified bit-wise.
When used as an input port, puli-up resistor can be used by software. Note 2
P20 tnput/ Port 2 Input Si
P21 output 8-bit inputfoutput port. SO1
Pz Input/output can be specified bit-wise.
When used as an input pont, puil-up resistor can be used by software. SCK1
P23 sTB
P24 BUSY
P25 S10/SBO
P26 S00/SB1
p27 SCKD
P30 input/ Port 3 nput T00
P31 output 8-bit input/output port. To1
input/output can be specified bit-wise.
P32 When used as an input port, puli-up resistor can be used by software. T02
P33 ™
P34 T2
P35 PCL
P36 BUZ
P37 -
P40 to P47 | Input Port 4 Input | ADO to AD7
output 8-bit input/output port.
Input/output can be specified in 8-bit unit.
When used as an input port, pull-up resistor can be used by software. Test
input fiag (KRIF} is set to 1 by falling edge detection.

Notes 1. When usingthe PO7/XT1 pins as aninput port, set 1 in the bit 6 (FRC) of the processor clock contro! register (PCC).
On-chip feedback resistor of the subsystem clock oscillator should not be used.

2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input pins, use of the pull-up resistor

is cancelied automaticalty.
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NEC uPD78052, 78053, 78054, 78055, 78056, 78058

3.1 Port Pins (2/2)

) ) After Dual-
Pin Name e} Function Reset | Function Pin
P50 to P57 | input/ Port 5 Input | Agto A15

output 8-bit input/output port.

LED can be driven directly.

Input/output can be specified bit-wise.

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

P60 Input/ Port & N-ch open-drain input/output Input -
P61 output 8-bit input/outport port. Inpul/output car. be port. On-chip pull-up resistor

specified bit-wise. can be specified by mask
P82 option. LED can be driven
P63 directly.
P64 When used as an input port, Input RD
P85 puli-up resistor can be WR

used by software. i

PE6 i WAIT
P67 . ASTB
P70 Input/ Port 7 input | SIZ/RXD
P71 output 3-bit input/output port. ! SC2/TxD

Input/output can be specified bit-wise. .
P72 When used as an input port, pull-up resistor can be used by software. | SCK2/ASCK

P120 to P127 | inpuy Port 12 input  |RTPO to RTP7

output 8-bit input/output port.
Input/output can be specified bit-wise. :
When used as an input port, pull-up resistor can be used by software. i

P130, P131 { input/ Port 13 Input
output 2-bit input/output port.
input/output can be specified bit-wise. i
When used as an input port, pufl-up resistor can be used by software.
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NEC uPD78052, 78053, 78054, 78056, 78055, 78058

3.2 Other Pins (1/2)

After Dual-
Pin Name Vo Function Reset | Function Pin
INTPO input External interrupt request input by which the effective edge (rising edge, falling] input POO/TION
INTP1 edge, or both rising edge and falling edge) can be specified. PO1/TION
INTP2 PO2
INTP3 P03
INTP4 P04
INTPS P05
INTPS PO6
Sio Input Serial interface serial data input. Input P25/SBO
sH P20
Si2 P70/RxD
S00 Output Serial interface serial data output. nput P26/SB1
So1 P21
sS02 P71/TxD
SBO Input Serial interface serial data inputioutput. nput P25/S10
SB1 foutput P26/S00
SCKo Input Serial interface serial clock input/ output Input P27
SCKI foutput P22
‘ScK2 P72/ASCK
STB Output Serial interface automatic transmit/receive strobe output. Input P23
8USY fnput Serial interface automatic transmit/receive busy input. _lnput P24
RxD Input Asynchronous serial interface serial data input. Input P7O/SI2
TxD Qutput Asynchronous senial interface serial data output. Input P71/802
ASCK Input Asynchronous serial interface seriat clock input. input P72/SCK2
TI0O Input External count clock input to the 16-bit timer (TMO) input PRO/INTPO
TIO1 Capture trigger signal input to the capture register (CR00) PO1/INTP?
™ External count clock input to the 8-bit timer {TM1) P33
Ti2 External count clock input to the 8-bit timer (TM2) P34
T00 Qutput 16-bit timer (TMO) output (dual-function as 14-bit PWM output) Input P30
TO1 8-bit timer (TM1) cutput P31
102 8bit timer (TM2) output o P32
PCL Output Clock output (for main system clock, subsystem clock tnmming). input P35
BUZ Cutput Buzzer output. tnput P36
RTPO to RTP7| Output Real-time output port by which data is output in synchronization with a input | P120 to P127
trigger.
ADO to AD7 | Input Low-order adcoress/data bus at external memary expansion. Input P40 to P47
foutput
A8 to AlS Qutput High-order address bus at external memory expansion. input P50 to P57
RO Output External memory read operation strobe signal output. input P84
WR External memory write operation strobe signal output. P65
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NEC #PD78052, 78053, 78054, 78055, 78056, 78058

3.2 Other Pins (2/2)

After Dual-
Pin Name 1o Function Reset | Function Pin
WAIT input | wait insertion at externat memery access. Input P66
ASTB Output | Strobe output which latches the address information output at port 4 to Input P&7
access externai memory.
ANIO to ANI7 | Input | A/D converter analog input. Input | P101o P17
ANOO, ANO1| Output | D/A converter analog output. input 1 P130, P131
AVREFD Input A/D conventer reference voltage input. - -
AVREF1 Input D/A converter reference voltage input. - —
AVop — A/D converter analog power supply. Connected to Voo -— —
AVss - Ground potential of A/D converter and D/A converter. Connected to Vss — —
RESET Input | System reset input. — —
X1 Input Main system clock oscillation crystal connection. — —
X2 — — —
XT1 input Subsystem clock oscillation crystal connection. {nput | PO7
XT2 -— PO —
Voo - Positive power supply. — —
Vss - Ground potential. —_— —
1C — Internal connaction. Connect to \ss directly. — —
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NEC uPD78052, 78053, 78054, 78056, 78055, 78058

3.3 Pin I/O Circuits and Recommended Connection of Unused Pins
The inputoutput circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
For the input/output circuit configuration of each type, refer to Figure 3-1.

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

Pin Name g‘:;’:?#?:; 1o Recommended Connectiocn when not Used
POO/INTPO/TIOO0 2 Input Connected to Vss.
POVINTPYTIO 8-A Inputioutput independently connected to Vss through resistor.
PO2/INTP2
PO3/INTP3
PO4/INTP4
POS/INTPS
POG/INTPE
PQ7IXT1 16 input Connected to Voo.
P10/ANIO to P17/ANI7 11 Inputioutput Independently connected to Voo or Vss through
resistar.
P20/8H 8-A
P21/501 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/510/SBO 10-A
P26/500/581
P27/5CK0
P30/TO0 5-A
P31/TO1
P32/T02
P33/TI1 8-A
P34/TI12
P35/PCL 5-A
P36/BUZ
P37
P4D/ADO to P47/AD7 5-E Independently connected to Voo through resistor.
P50/AB to P57/A15 5-A independently connected to Voo or Vss through resistor.
P60 to P63 13-B {independently connected to Voo through resistor.
PB4/RD 5-A independently connected to Voo or Vss thraugh resistor.
PB5/WR
PE6/WAIT
PB7/ASTB
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Table 3-1. InputOutput Circuit Type of Each Pin (2/2)

Pin Name Icn::l/:?f:; 1{e] Recommended Connection when not Used
P70/S12/RxD 8-A input/ Independently connected to Voo or Vss through resistor.
P71/S02/TxD 5-A output
P72/SCK2/ASCK 8A
P120/RTPO to 5-A input/

P127/RTP7 output

P130/ANOQ | 12-A input/ independently connected to Vss through resistor
P131/ANO1 output

RESET 2 input —

XT2 16 — Leave open.

AVREFD — Connected to Vss.

AVReF Connected to Voo .

AVDo

AVss Connected to Vss .

i Connected to Vss directly.
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Figure 3-1. Pin input/Output Circuits (1/2)
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Figure 3-1. Pin loput/Output Circuits (2/2)
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4. MEMORY SPACE

Figure 4-1 shows the uPD78052/78053/78054/78055/78056/78058 memory map.

Figure 4-1. Memory Map

i =
| Special Function Registers
i (SFR) 256 x 8 bits
|
f
|
i FEerH / pey !
i General Registers | 1
: 32 x 8 hits i Use Prohibited :
Feorh | e |
N | F7FFH |
== == | ~_ internal Expanded RAM :J\_ i
Internal High-Speed i 1024 x 8 bits - f
RAM Note 3 /1 Egggﬂ |
mmmmH Note 2 ;
mmmmH - 1 / Use Prohibited ’
Use Prohibited ] FoooH |
FAEOH / [ N
FADFH ; / p—
g;;:”em‘”y Internal Butier RAM 32 x Bbits| | / / = Program Area :L
FACOH ] ’// 1000H
FABFH [ f OFFFH
Use Prohibited | ,'/ ~_ L
FASOH ] ,/1 -+ CALLF Entry Area =
4 FA7FH 4} 0800H
E i, O7FFH
{ - / o) Program Area -~
| P External Memory :F s 9 -
Program Memory 0080H
Space 007FH
nnnnH + 1 ]
nnnnH CALLT Table Area
L 0040H
003FH
: :-J: internal ROM Note 3 oL
i
i Vector Table Area
vy 0000H 0000H

Notes 1. uPD78058 only
2. When the external device expansion function is used with the uPD78058, set the internal ROM capacity to 56K

bytes or less using the memory size switching register (IMS).

3. The internal ROM capacity and internal high-speed RAM capacity depend on the products (see the next table)
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Relevant Product Name internal ROM Last Address internat RAM First Address

nnnnH mmmmH

uPD78052 JFFFH FDOOH

#PD78053 i S5FFFH FBODH

uPD78054 7FFFH

uPD78055 9FFFH

uPD78056 BFFFH

uPD78058 EFFFH
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5. PERIPHERAL HARDWARE FUNCTION FEATURES

5.1 Ports
The following 3 types of I/O ports are available.
» CMOS input (P00, PO7) 2
+ CMOS inputioutput (P01 to P08, port 1 to port 5, P64 to P67, port 7, port 12, port 13) : 63
« N-channe! open-drain input/output (P60 to P63} : 4
Tota: ;89
Table 5-1. Port Functions
Name 2in Name Function
Port 0 Pog, PO7 Dedicated input port pins
P01 to POB Input/output port pins. input/output specifiable bit-wise.
When used as input port pins, on-chip puli-up resistor can be used by software.
Port 1 Pi0 to P17 Input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
Port 2 P20 to P27 Iinput/output port pins. input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
Port 3 P30 to P37 input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip puli-up resistor can be used by software.
Port 4 P40 to P47 input/output port pins. Input/output specifiable in 8-bit units.

When used as input port pins, on-chip pull-up resistor can be used by software.
Test flag (KRIF) is set to 1 by falling edge detection.

Port § P50 to P57 Input/output port pins. Input/output specifiable bit-wise.

When used as input port pins, on-chip puli-up resistor can be used by software.
LED direct drive capability.

Port & P60 10 P63 N-channel open-drain input/output port pins. Input/output specifiable bit-wise.
On-chip pull-up resistor can be used by mask option.

LED direct drive capability.

P64 to P67 input/output port pins. Input/output specifiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
Port 7 P70 to P72 Input/output port pins. inputoutput specifiable bit-wise.

When used as input part pins, on-chip pull-up resistor can be used by software.
Port 12 P120 to P127 | Input/output port pins. Inputfoutput specifiable bit-wise.
When used as input port pins, on-chip pull-up resistar can be used by software.
Port 13 P130, P131 Input/output port pins. Input/output specitiable bit-wise.
When used as input port pins, on-chip pull-up resistor can be used by software.
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5.2 Clock Generator

Two types of generators, a main system clock generator and a subsystem clock generator, are avaibable.
The instruction execution time can also be changed.

= 0.4 1s/0.3 ps/1.6 ps/3.2 us/6.4 ps/12.8 us (main system clock: at 5.0 MHz operation)
» 122 ps (subsystem clock: at 32.768 kHz operation)}

Figure 5-1. Clock Generator Block Diagram

XT1P07 ©—{ subsystem | g,
Ckx;k Watch Timer, Clock
XT2 @— Osciltator Output Function
Prescaler
1 1
X1 @—~JMain System| * L P
Clock to Peri| I
Clogk Selector| Hardwar: eriphera
x2 @—{Oscillator ardware
t Scaler
; 3 Standby ;
sTOP 2 L.} Contrat e Qomwrol L cPU Clack
Circuit {fCPL)
To INTPO
Sampling Clock

5.3 Timer/Event Counter

The pPD78052/78053/78054/78055/78056/78058 incorporate 5 channels of the timer/event counter.
*+ 18-bit timerfevent counter  : 1 channel

+ 8-bit timer/event counter : 2 channels
» Watch timer : 1 channel
« Watchdog timer : 1 channel

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

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

Type

Interval timer 1 channel 2 channeis 1 channel 1 channel

External event counter 1 channet 2 channels — e
Function

Timer output 1 output 2 outputs R —

PWM output 1 output — I —

Pulse amplitude measurement 2 inputs D — ——

Square wave output 1 output 2 outputs —_ ————

Ono-shat pulse output 1 output —_— —_ —e—

Interrupt source 2 2 1 1

Test input ——— — 1 input —
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Figure 5-2. 16-Bit Timer/Event Counter Block Diagram

S Internai Bus
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Figure 5-3. 8-Bit Timer/Event Counter Block Diagram
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Figure §-4. Watch Timer Block Diagram
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5.4 Clock Qutput Control Circuit
The clock with the foliowing frequency can be output as a clock output.
< 19.5 kH2/39.1 kHz/78.1 kHz/156 kHz/313 kHz/625 kHz/1.25 MHz/2.5 MHz/5.0 MHz (main system clock: at 5.0
MHz operation)
+ 32.768 kHz {subsystem clock: at 32.768 kHz operation)

Figure 5-6. Clock Output Control Circuit Configuration

/2 ———]
fyxf2?

03

oS p—
o Selector Synchronization Output Cortrot |

ol Circuit Circut —— 3 PCLP35

fXX/ITS R ——

)8
L.

N

5.5 Buzzer Output Control Circuit
The clock with the following frequency can be output as a buzzer output.
- 1.2 kHz/2.4 kHz/4.9 kHz/9.B kHz (main system clock: at 5.0 MHz operation)

Figure 5-7. Buzzer Output Contro! Circuit Block Diagram

ff2® -
fx2" Selector Quiput Control (T, BUZ/P36
fXX/2“

32



NEC uPD78052, 78053, 78054, 78055, 78056, 78058

5.6 A/D Converter
An A/D converter of 8-bit resolution x 8 channels is incorporated.
The following two types of the A/D conversion operation start-up methods are available.
- Hardware start
- Software: start

Figure 5-8. A/D Converter Block Diagram

Series Resistor String

) Rl el S )
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t 1 [
Edge Control  {___. —= INTAD
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U
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5.7 DI/IA Converter
A D/A converter of 8-bit resolution x 2 channels is available.
Conversior method is R-2R resistor ladder method.

Figure 5-9. D/A Converter Block Diagram

AVrer1 Q— — ANOnN
\/ 1
Selector i
”Cﬁ:—— DAGSN
_@ Write
!
Avss ©—— S G e S
DJ/A Conversion Vaiue Set Register n
v DAMM
D/A Converter
} Mode Register
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n =01
m =45
x =1,2

5.8 Serial Interfaces
3 channels of the clocked serial interface are incorporated.
» Serifal interface channel 0
- Serifal interface channel 1
- Serifal interface channel 2

Table 5-3. Types and Functions of Serial Interface

Function Serial Interface Channel 0 Serial Interface Channel 1 Serial Interface Channel 2
3-wire serial /O mode O (MSB/LSB first switchable) | (O (MSB/LSB first switchable) | O (MSB/LSB first switchable)
3F-wire serial /O mode with auto- — O (MSBA_SB first switchable) —
matic transrmit/receive function
SBI (serial bus interface) mode O (MSB first) - —
2-wire serial /0 mode O (MSB first) — —
Asynchronous serial interface _ O (Dedicated baud rate
{UART) mode - generator incorporated)
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Figure 5-10. Serial Interface Channel 0 Block Diagram
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Figure 5-11. Serial Interface Channel 1 Block Diagram
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Figure 5-12. Serial Interface Channel 2 Block Diagram
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5.9 Real-Time Output Port Functions

Data set previously in the real-time output buffer register is transferred to the output latch by hardware concurrently with
timer interrupt and external interrupt generation in order to output to off-chip. This is real-time output function. And pins
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 control of stepping
motor, etc.

Figure 5-13. Real-Time Output Port Block Diagram

f Internat Bus _S

INTP2 ——»] i Real-Time Output|Real-Time Output
INTTM{ —n| Output Trigger Buffer Register | Buffer Register
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i

1 =
T Real-Time Output Port Mode
Register (RTPM)

36



NEC uPD78052, 78053, 78054, 78055, 78056, 78058

6. INTERRUPT FUNCTIONS AND TEST FUNCTIONS

6.1 Interrupt Functions
There are interrupt functions, 22 sources of three different kinds, as shown below.
+ Non-maskable : 1

- Maskable : 20
» Softwars 01
Tabie 6-1. Interrupt Source List {1/2)
Basic
Defauft Mete ¢ Interrupt Source , ; .
Interrupt Type efal Internal/ Veotor Table | configuration
Priority Name Trigger Externai Address Type Note 2
Non-maskable — INTWDT | Watchdog timer overflow Internal 0004H (A)
{watchdog timer mode 1 selected)
Maskable 0 INTWOT | Watchdog timer averflow (8)
{interval timer mode selected)
1 INTPO | Pin input edge detection External 0006H ©)
2 INTP1 0008H Its))
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 Q0CEH
6 INTPS | 0010H
7 INTPS 00124
8 INTCSIO | Endofserialinterface channei Otransfer Internal 00144 (8
9 INTCSI1 | Eng of serial interface channel 1 transfer 0016H
10 INTSER | Generation ot serial interface chan- ag18H
nel 2 UART receive error
" INTSR | Endofserialinterface channei 2 UART 001AH
reception
INTCS12 | End of serial interface channel 2
3-wire transfer
12 INTST | Endof serial interface channel 2 UART 001CH
transmission

Notes 1. The detfault priority is a priority arder when two or more maskable interrupts are generated simuitaneously. O is
the highest order and 18, the lowest.
2. Basic configuration types (A) to (E) correspond to A to E in Figure 6-1, respectively.
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Table 6-1. Interrupt Source List (2/2)

Basic
interrupt Source
Note 1
Interrupt Type Dgiaglt e internal/ Vector Table Configuration
Priority Name Trigger External Address Type Note 2
Maskabie 13 INTTM3 | Referencetimeinterval signal fromwatch | internal O01EH (B)
timer
14 INTTMOO | Generation of match signal of 16-bit 0020H
timer register and capture/compare
register {CROO}
15 INTTMO1 | Generation of match signal of 16-bit 0022H
timer register and capture/compare
register (CRO1)
16 INTTM1 | Generation of match signal of 8-bit 0024H
timer/event counter 1
17 INTTM2 | Generation of match signal of 8-bittimer/ 0026H
event counter 2
18 INTAD | Eng of conversion by A/O converter 0028H
Software - BRK BRK instruction execution — OC3EH (E)

Notes 1. The default priority is a priority order when two or more maskable interrupts are generated simuitaneously. 0 is
the highest order and 18, the lowest.
2. Basic configuration types (A) to (E) correspond to (A) to (E) in Figure 6-1, respectively.
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Figure 6-1. Interrupt Function Basic Configuration(1/2)
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Figure 6-1. Interrupt Function Basic Configuration(2/2)

(D) Externai maskable interrupt (except INTPO)
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IF  : Interrupt request flag

IE  : 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 twe test functions as shown in Table 6-2.

Table 6-2. Test input Source List

Test Input Source

. int WExternal
Name Trigger nlemayxterna
INTWT Watch timer overflow Internal
INTPT4 Port 4 falling edge detection External

Figure 6-2, Test Function Basic Configuration

L Internal Bus S

|
l I “Jj ).M_. Standby Release
interrupt __
Request iF Signal

iF : Test input flag
MK : Test mask flag
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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.
Ports 4 to 6 are used for external device connection.

8. STANDBY FUNCTION

There are the following two standby functions to reduce the system power consumption.

» HALT mode : The CPU operating ciock is stopped.

The average consumption current can be reduced by intermittent operation in combination with the
normai operating mode.

+ STOP mode : The main system clock oscillation is stopped. The whole operation by the main system clock is

Note

stopped, so that the system operates withultra-low power consumption using only the subsystem
clock.

Figure 8-1. Stand-by Function

HALT Mode Mot
{Clock supply to CPU is
stopped, oscilation)

(Clock supply to CPU is
stopped, oscillation)

The power consumption can be reduced by stopping the main system clock. When the CPU is operating on the
subsystem clock, set the bit 7 (MCC) of the processor clock control register (PCC) to stop the main system clock.
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 to the main system clock after the osciilation stabilization
time is secured in software.

9. RESET FUNCTION

There are the following two reset methods.

» External reset input by RESET pin
» Internal reset by watchdog timer hung-up time detection
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10. INSTRUCTION SET

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

\ Second [HL 4+ Byte
\Operand | el A | eme | st | saddr taddrsl Psw | o | g P Blisaadrsl 1 | Nore
First HL+ Q)
Operand :
A ADD MOV | MOV | MOV | MOV | MOV | MOV MOV | MOV ROR
1 ADDC | XCH | XCH | XCH | XCH XCH | XCH | XCH | ROL
'sus ! ADD ADD | ADD ADD | ADD | " RoRC |
SUBC ADDC ADDC | ADDC ADDC | ADDGC { ROLG |
AND sue SUB | SUB sus | sus :
OR SUBC | SUBC | SUBC SUBC | SUBC i
XOR | AND AND | AND AND | AND ;
cmp | oR oR | OR OoR | OR
XOR XOR | XOR XoR | xom
oMP cMP | owp CMP | CMP ,
r MOV | MOV NG
ADD : . DEG
ADDG !
SUB
] SUBC
AND i ! i
oR ‘ |
XOR ;
CMP 1 i
* B,C : : ‘ : ! | DBNZ |
S MOV MOV ] | L
saddr  |MOV | MOV ! : : DBNZ ING
ADD i | i DEC
ADDC
suB I :
SUBC
AND ! i
- |
XOR
omP
laddr16 MOV ; ‘
PSW MOV | MoV 1 : i PUSH
| | i POP
[DE} MOV |
HL Mov | ! ROR4
| rOL4
{HL + Byla]} MOV 1
HL+B] |
[HL + G| B
X | ! MULY
c ‘ | | I ! DIVUW

Note Except r=A
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(2) 16-bit instruction
MOV, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

Second instruction; %
Firet mstroction #word AX rp Mote E sfrp saddrp faddri6 sP None
AX ADDW | MOVW ‘ MOVW MOVW MOVW MOVW

SuUBW XCHW |

CMPW
P MOVW MOVW Mot : INCW, DECW

. PUSH, POP

stp MOVW | MOVW | ]
saddp MOVW MOVW N
taddr16 ! MOVW i
SP | MOVW MOVW

Note Only when rp = BC, DE or HL

{3) Bit manipulation instruction
MQOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

Second instruction i ! o !
= A.bit sfr.bit saddrbit | PSW.bit :  [HL].bit cy $addr16 None
First instruction H
A.bit MOV BT SETT
BF CLR1
) BTCLR
sfr.bit MOV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT | SET1
! ‘ BF | CLRI
: ! BTCLR
PSW.bit f | MOV1 BT SET
i BF CLR1
i BTCLR
[HL).bit : 3 | MOV 8T SET1
BF CLR1
BTCLR
oy MOV1 MOV1 MOV1 | MOVt MOV1 SETt
AND1 AND1 AND1 . AND1 AND1 CLR1
OR1 OR1 OR1 . OR1 ! ORI NOT1
XOR1 XOR1 XOR1 | XOR1 | XOR1

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

Second instruction | ¢ taddr16 | laddrit | [addrb) $addr16
First instruction
Basic instrucion | BR CALL calF | cawt  |BR.BC,BNC
BR B8Z, BNZ
Compound BT, BF
instruction BTCLR
DBNZ
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{5) Other instructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, Ef, DI, HALT, STOP
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11. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Test Caonditions Rating Unit
Supply voltage Voo ~0.3 to +7.0 v
AVoo «0.3 to Voo +0.3 Vv
AVrere -0.3 1o Voo +0.3 vV
AVreF: —0.3 to Voo +0.3 v
AVss -0.3t0 +0.3 v
Input voltage Vin P00 to PO7, P10 to P17,P20 fo P27, P30 toP37, P40 to P47, ~0.3 to Voo +0.3 v
P50 to P57, P64 to P67, F70 to P72, P120 to P127, P130,
P131, X1, X2, XT2, RESET
Vi P60 to P63 ] N-ch Open-drain ~0.3 to +16
Output voltage Vo ~0.3 to Voo +0.3
Analog input voltage | Van P10 to P17 ‘ Analog input pin AVss 0.3 to AVaero +0.3
Qutput for 1 pin -10 mA
current high PO1 to P0G, P30-P37, P56, P57, PO to P67 P120 to P127 total 15 mA
P10 tc P17, P20 1o P27, P40 to P47, P50 to P55, ~15 mA
P70 to P72, P130, P131 total
Output oL Mote 2] o pin Peak value 30 mA
current low rms value 15 mA
P50 to PS5 total Peak value 100 mA
ms vaiue 70 mA
P56, P57, P60 to P83 totat Peak value 100 mA
ms value 70 mA
P10 to P17, P20 to P27, P40 to P47, | Peak value 50 mA
P70 to P72, P130, P131 total rms value 20 mA
PO1 1o P06, P30 to P37, P64 to P67, | Peak value 50 mA
P120 to P127 total rms value 20 mA
Operating ambent | Ta —40 to +85 °C
temperature
Storage Tso -85 to +160 °C
temperature

Note rms value should be calculated as foliows: {rms vaiue] = [Peak value] x Vduty

Caution  Product quality may suffer if the absolute maximum rating is exceeded for even a single parameter or
even momentarily. That is, the absolute maximuam ratings are rated values at which the product is on
the verge of sutfering physical damage, and therefore the product must be used under conditions which
ensure that the absolute maximum ratings are not exceeded.
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Main System Clock Oscillation Circuit Characteristics (T. = —40 to +85 °C, Voo = 2.0 t0 6.0 V)

Resonator g:erz:‘rtnmended Parameter Test Conditions MIN. TYP. | MAX Unit
Ceramic < x2 V-,J Cscillator Voo = Osciflator 1.0 50 MHz
' X 53
resonator m g ‘ frequency {fx) Note ! voltage range
H‘ Il-—fm !
] I . .
1= 02| Osciltation After Voo reaches oscil- 4 me
R stabilization time Note tator voltage range MIN.
s
Crystal Oscillator 1.0 5.0 MHz
resonator frequency (fx) Note 1
Cscitlation Veo =450 860V 10 ms
stabilization time Note 2
S0
External X1 input 1.0 £.0 MHz
Note 1
clock X1 X2 frequency (x)
|
! D; X1 input 85 500 s
A,uPD74HCU()4 high/low levet width
1 (tx, txi)

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 oscillator, wirinin 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 oscillator capacitor ground should be the same as Vss.

- Do not ground wiring to a ground pattern in which a high current flows.
Do not fetch a signal from the oscillator.

. 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 in software.
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Subsystem Clock Osciliation Circuit Characteristics (Ta = ~40 to +85 °C, Voo = 2.0 to 6.0 V)

Resonator | Recommended Circuit Parameter Test Conditions MIN. TYP. MAX, Unit
Crystal Oscitlator 32 |s2788( 35 kHz
resonator frequency (fxr) Note !

Oscillation Voo =4.5t06.0V 1.2 2 s
stabilization time Note 2 0
External XT1 input 32 100 kHz
clock : XT1  XT2 frequency {fx:) Note 1
| T~
' T -DO' XT1 input 5 15 us
A high/iow leve! width
i {borm, tere)
1

Notes 1. indicates only oscillation circuit characteristics. Refer to AC Characteristics for instruction execution time.
2. Time required to stabilize oscillation after Voo reaches oscillator voltage MiN.

Cautions 1. When using the subsystem clock oscillator, wiring in the area enclosed with the broken line shouid
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 signal lines.

« Wiring should not be placed ciose to a varying high current.

- The potential of the oscillator capacitor ground should be the same as Vss.
Do not ground wiring to a ground pattern in which a high current fiows.
Do not fetch a signal from the oscillator.

.

2. The subsystem clock osciilation circuit is a circuit with a low amplification level,more prone to
misoperation due to noise than the main system clock.
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Recommended Oscillation Circuit Constant

(1) pPD78052, 78053, 78054, 78055, 78056

Main system clock: ceramic resonator (Ta = -40 to +85 °C)

Recommended Oscillator
Manufacturer | Product Name ;T:;ency Circuit Constant Voltage Range Remarks
C1 {pF} C2pF) | Rk | MIN. (V) | MAX. (V)
Murata Mig. | CSAS.00MG 5.00 30 30 0 2.0 6.0
Co., Ltd. CS8T5.00MGW 5.00 On chip | On chip 0 20 6.0 Gapacitor on chip
Kyocera KBR-5.0MSA 500 33 33 0 20 6.0 Lead type
Corp. KBR-5.0MKS 5.00 On chip | On chip 0 2.0 6.0 Gapacitor on chip, lead
type
KBR-5.0MWS 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip, lead
type
PBRC 5.00A 5.00 33 33 0 2.0 6.0 Chip type
TOK Corp. CCR4.0MC3 4.00 On chip { On chip 0 2.0 6.0 Capacitor on chip
CCR5.0MC3 5.00 On chip | On chip 0 2.0 6.0 Capacitor on chip

Main system clock: crystal resonator (Ta = -10 to +70 °C)

Recommended Oscillator
Manufacturer | Product Name ;;i:;l;ency Cirguit Constant Voltage Range
Z,
C1 (pF) C2ipF) | Rt | MIN. (V) | MAX. (V)
Daishinku Corp. | SMD-49 3.579545 27 27 1.6 2.0 6.0

Subsystem cleck: crystal resonator (Ta = ~10 to +70 °C)

Recommended Oscillator
Manufacturer | Product Name ::hr‘it’;:)ency Cireuit Constant Voltage Range
C3 (pF) CaipF) | R2 k@) | MIN.(V) | MAX. (V)
Daishinky Corp. | DT-38 32.768 27 20 330 2.0 6.0
(1TA252E00)

Caution  The oscillation circuit constants and oscillation voltage range indicate conditions for stable oscillation.
However, they do not guarantee accuracy of the oscillation frequency. If the application circuit requires
accuracy of the osciltation 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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(2) uPD78058

Main system clock: ceramic resonator {Ta = —40 to +85 °C)

Frequency g:cofnmended Oscillator
Manufacturer | Product Name (MHz) cuit Constant Voltage Range Remarks
Ci (pF) cz (pF) | R1 (k) MIN. (V) [ MAX. (V)

Kyocera PBRC4.19A 4.19 33 33 0 2.0 6.0

Comp. PBRC4.19B 419 On chip | On chip 0 2.0 6.0 Capacitor on chip
KBR-4.19MSA 4.18 33 33 0 2.0 6.0
KBR-4.19MKS 4.19 On chip | On chip [ 2.0 6.0 Capacitor on chip
PBRC4.91A 4.91 33 33 o 2.0 6.0
PBRC4A.91B 4.9% On chip | On chip 1} 20 8.0 Capacitor on chip
KBR-4.31MSA 4.91 33 33 [¥] 20 8.0
KBR-4.91MKS 491 On chip | On chip a 2.0 6.0 Capacitor on chip

Caution The osciilation circuit constants and oscillation voltage range indicate conditions for stable oscillation.
However, they do not guarantee accuracy of the osciliation frequency. If the application circuit requires
accuracy of the oscillation frequency, itis Y to set the oscillation frequency in the application
circuit. For this, it is necessary to directly contact the manufacturer of the resonator being used.

Capacitance (Ta = 25°C, Voo = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input G f=1MHz 15 pF
capacitance Measured pins retured

toOV.
inputioutput Cio 1=1MHz £01 10 PG, P10 10 P17, 15 pF
capacitance Measured pins retured P20 to P27, P30 to P37,
to0V. P40 to P47, P50 to P57,
P84 to P87, P70 to P72,
P120 to P127, P130, P13t
P60 to P63 20 pF

Remark The characteristics of the dual-function 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 = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Input voltage, Vi P10 to P17, P21, P23, P30 to P32, | Voo =270 6.0V 0.7 Voo Veo v
high P35 to P37, P40 to P47, P5D to P57,
P84 1o P67, P71, P120 to P127, 0.8 Voo Voo v
P130, P131
Vinz P00 10 P06, P20, P22, P24 10 P27, { Voo =27 0 6.0V 0.8 Voo Voo v
P33, P34, P70, P72, RESET 0.85 Voo Voo v
Vi P60 to PB3 Voo =27106.0V 0.7 Voo 15 v
{N-ch open-drain} 0.8 Voo 15 v
Vina X1, X2 Voo=271086.0V Voo—0.5 Voo v
Voo-0.2 Voo Vv
Vi XT1/PQ7, XT2 45V Vops 6.0V 0.8 Voo Voo \
27 V< Vo< 4.5V 0.9 Voo Voo v
2.0 V< Vop< 2.7 VNote [ 0.9 Vop Voo \
input voltage, | Vi P10 to P17, P21, P23, P30 ta P32, | Voo = 27 10 6.0V 0 03Ves |V
low P35 to P37, P40 to P47, P50 to P57,
P64 to P67, P71, P120 to P127, 0 02Voo |V
P130, P131
Viz P00 to P06, P20, P22, P24 1o P27, | Voo = 2.7106.0V 0 0.2 Voo v
P33, P34, P70, P72, RESET 0 015 Vee | V
Vi P60 to P63 45V Von< 6.0V [4] 0.3 Voo v
27 VS Vo< 45V 0 0.2 Voo "
4 0.1 Voo v
Vi X1, X2 Voo =271t060V 0 04 v
0 62 v
Vs XT1P07, XT2 4.5 V< Vpps 6.0V 0 0.2 Voo \%
27 V< Vo< 45V 0 0.1 Voo v
2.0 V< Vop< 2.7 YNote 0 0.1 Von A
Output voltage. Von Voo = 4.510 6.0V, lon = ~1mA Voo-1.0 v
high lon = —100 pA Vor-0.5 Y
Output voltage, | Vou: P50 10 P57, PBO to P63 Voo = 4.510 6.0V, 04 | 20 v
low lon = 15 mA
PO1 to POS, P10 to P17, P20 to P27,{ Voo = 4510 6.0 V, 0.4 V
P30 to P37, P40 to P47, PB4 to PE7.| lo. = 1.6 mA
P70 to P72, P120 to P127, P130,
P131
Voz SBO, 581, SCKO Voo =4.510 6.0V, 02Veo |V
open-drain,
pulled-up (R = 1 KQ)
Vous loL = 400 gA 0.5 )

Note For use as P07, use an inverter to input the reverse phase of P07 to the XT2 pin.

Remark The characteristics of a dual-function pin and a port pin are the same uniess specified otherwise.
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DC Characteristics {Ta = 40 to +85 °C, Voo = 2.7 t0 6.0 V}

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
input leakage fuent Vin = Voo PDO to P06, P10 to P17, P20 to P27, 3 A
current, high P30 to P37, P40 to P47, P50 to P57,

P80 to P67, P70 to P72,
P120 to P127, P130, P131, RESET

(72 X1, X2, XT1/P0O7, XT2 20 HA

luma Vin=t5V P80 to P63 80 BA
Input leakage s Vin=0V P00 to P08, P10 to P17, P20 to P27 -3 uA
current, low P30 to P37, P40 to P47, P50 to P57,

P84 to P67, P70 to P72,
P120 to P127, P130, P131, RESET

linz X1, X2, XT1/P07, XT2 -20 HA
luea P60 to P63 —ghatet | uA
Output leakage teowm Vour = Voo 3 LA
current, high
Qutput leakage oo Vour= 0V -3 A
current, low
Mask option pull- Rs Vin = 0 V, P60 to P63 20 40 90 k2
up resistor
Software pull- Rz Vin = 0V, POt to P06, |4.5 VS Voo<60V 15 40 90 kQ
up resistor Now 2 P10 to P17, P20 to P27,
P30 to P37, P40 to P47,
PS50 to P57, PB4 10 P67,]2.7 VS Voo< 4.5V 20 500 kQ
P70 to P72, P120 to
P127, P130, P131

Notes 1. For P60 to P63 without on-chip pull-up resistor (specifiable by mask option), a low-level input ieakage current
of -200 pA (MAX.) flows only during the 1.5 clocks (no wait) after an instruction has been executed to read out
port 6 {P6) or port mode register 6 (PM6). Outside the period of 1.5 clocks following executing a read-out
instruction, the current is -3 pA (MAX.).

2. A software pull-up resistor can be used only in the range of Voo = 2.7 10 6.0 V.

Remark The characteristics of a dual-function pin and a port pin are the same unless specified otherwise.
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DC Characteristics (Ta = —40 to +85 °C, Voo = 2.0 t0 6.0 V)

Parameler Symbot Test Conditions MIN. | TYP. MAX. Unit
- Note 1
Power supply 1051 5.0 MHz Crystal oscillation Voo = 5.0V £10 % et 4 i mA
current Note § operating mode Voo = 3.0 V £10 % Note 2 0.6 1.8 mA
(fox = 2.5 MHz) Mot @ Voo = 2.2 V £10 % Note 2 035 | 105 | ma
5.0 MHz Crystal osciltation Voo = 5.0 V 10 9% Note 1 6.5 165 mA
operating mode
{fxx = 5.0 MHz) Note Voo = 3.0V £10 % Note 2 0.8 2.4 mA
loce 5.0 MHz Crystal oscillation Voo = 5.0 V10 % 1.4 4.2 mA
HALT mode Voo = 3.0V +10 % 05 15 mA
(fx = 2.5 MHz) Noted el - :
Voo =22V 10% 280 840 HA
5.0 MHz Crystal osciftation Voo = 5.0V +10 % 1.6 48 mA
HALT mode
{fxx = 5.0 MHz) Note 4 Voo = 3.0V 10 % 0.65 1.95 mA
loos 32.768 kHz Crystal osciliation Voo = 5.0V £10 % 80 120 BA
; Note &
operating mode Voo ~ 3.0V £10 % 32 64 uA
Voo =22V 0% 24 48 uA
Iooe 32.768 kHz Crystal osciilation Voo = 5.0 V=10 % 25 55 uA
Note 6
HALT mode Voo = 3.0V 210 % 5 15 A
Voo =22V +10% 2.5 125 bA
ioos XT1 = Voo Voo =50V 10 % 1 30 2A
STOP mode
When feedback resistor is used Veo=30V10% 05 10 #A
Vor =22V £10% 0.3 10 7.y
los XT1 = Voo Voo =850V 10 % 0.1 30 UA
STOP mode B
When feedback resistor is unused Voo =30V £10% 0.05 10 uh
Voo =22V 10 % 0.05 10 uA

Notes 1. Operating in high-speed mode (when set the processor clock control register (PCC) to 00H).
2. Operating in low-speed mode (when set the PCC 1o 04H).
3. Operation with fxx = fx/2 (when oscillation mode selection register (OSMS} is set to 00H)
4. Operation with fxx = fx (when OSMS is set to 01H)
5. This current fiows in the Voo and AVoo pins.
However, a current fiowing in the A/D converter, D/A converter, and on-chip puli-up resistor are not included.
6. Wher the main system clock is halted

Remark fxx: Main system clock frequency (fx or fx/2}
fx : Main system clock oscillatior frequency
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AC Characteristics

(1) Basic operation (Ta = —40 to +85 °C, Voo = 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. TYP. | MAX. Unit
Cycle time Tey Operating on main Voo=27t06.0V 0.8 64 s
(Min. instruction system clock fxx = fy/2Note § 25 64 us
execution time) o - ez |45 V2 Voo <60 0.4 32 us

B 27 V< Vop< 45V 0.8 32 s

Operating on sub system clock 40 122 125 us
TIoo, Tiot, T, TI2| Voo = 4.5 10 6.0 V 0 4 MHz
input frequency 0 275 kHz
TI00 input high/ tom, o 8fsaniioted us
low level width
Tiot, T, T2 trm, tre Voo =450 6.0V 100 ns
input high/
low-level width 1.8 us
Interrupt input tnrs, tiere | INTPO B/fsamMota 3 s
high/iow-level INTP1 to INTP6, KRO to KR? Voo=2.7106.0V 10 us
width 26 s
RESET low ths. Voo=27106.0V 10 " us
level width 20 s

Notes 1. When oscillation mode selection register (OSMS) is set to 00H
2. When OSMS is set to O1H
3. in combination with bits 0 (SCS0) and 1 (8CS1) of sampling clock select register (SCS), selection of fsam is
possible between fxx/2%, fxx/32, fxx/64 and fxx/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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Ter vs Yoo (At fxx = f/2 main system clock aperation) Tey vs Voo (At fxx= fx main system clock operation)
60 60
10 10 !
7 e = }
% Operation Guaranteed g _ Operation
2 Range S Guaranteed I
= | =
2 2.0 2 20— -
8 & o
1.0 \ 1.0 - -
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Supply Voltage Voo [V] Supply Voltage Voo V]

55



NEC #PD78052, 78053, 78054, 78055, 78056, 78058

{2) Read/write operation

{a) When MCS = 1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 4.5 10 6.0 V)

Parameter Symbol Test Canditions MIN. MAX. Unit
ASTB high-lavel width testh 0.85tcy —- 50 ns
Address setup time taos 0.85%cy - 50 ns
Address hold time taon 50 ns
Data input time from address tanmm {2.85+2n)tcv-80 ns
TroD2 {4+2)fcv—100 ns
Data input time from RD1 troo!1 (2+20)tcy-100 ns
tapD2 {2.85+2n)tcv-100 ns
Read data hold time tRoH 0 ns
RD low-level width trows (2+2n)tev—60 ns
Aotz {2.85+2n)tcv—60 ns
WAITL input time from ROL thowr 0.85tcv-50 ns
tRowT2 2tev—60 ns
WAIT. input time from WAL twrwr 2tov-60 ns
WAIT low-level width tormt. (1.1542n)av (2+2n)ter ns
Write data setup time twos (2.85+2n)tcv-100 ns
Write data hold time twon 20 , ns
WR low-level width twa (2.85+2n)tcv—-60 ns
RDJ delay time from ASTBL tastRo 25 ns
‘WR. delay time from ASTBL tasTwa 0.85tcv + 20 ns
IETBT delay time from troast 0.85tcv — 10 1.15tcy + 20 ns
RDT in external fetch
Address hold time from 1RDADH 0.85tcy ~ 50 1.15tcy + 50 ns
RDT in external fetch
Write data output time from ROT | taown 40 ns
Write data output time from WRL | twawp 0 50 ns
Address hoid time from WRT . 0.85tcv 1.15tcy + 40 ns
RDT delay tire from WAITT twrro 1.15tcv + 40 3.15tcv + 40 ns
WRT delay time from WAITT twrwr 1.15tcr + 30 3.15tcv+ 30 ns

Remarks 1. MCS: Oscillation mode selection register (OSMS) bit 0
2. PCC2 to PCCO: Processor clock control register (PCC) bit 2 to bit 0
3. oy =Tovid
4. nindicates number of waits.
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{b) When except MCS = 1, PCC2 to PCCO = 0008 (Ta = -40 to +85 °C, Voo= 2.0 to 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
ASTB high-level width tasTh Voo = 2.7t0 8.0V tey — 8O ns
tev - 150 ns
Address setup time taos Voo =2.7t06.0V tey — 80 ns
ter - 150 ns
Address hold tire taou Voo =27t060V Q.4tcy — 10 ns
0.371cy — 40 ns
Data input time from address tano: Voo =2.7t06.0V {3+2n)ter-160 ns
{3+2n)tcr-320 ns
[ Voo = 2.7 10 6.0 V {4+2m)tcy-200 ns
{442n)tcv-300 ns
Data input time from RDL troD1 Voo =2.7t06.0V {1.4+2n}tcv—-70 ns
(1.37+2n)tov—120 ns
troo2 Voo = 2.7t06.0V {2.4420)tcv-70 ns
{2.37+2n)tev—120Q ns
Read data hold fime tron 0 ns
'RD low-levetl wicth trowt Voo = 2.7106.0V (1.4+2n)tcv—20 ns
(1.37+2n)tev—20 ns
troL2 Voo = 2.7 106.0V {2.4+2n}tcy-20 ns
(2.37+2n)tcv—20 ns
WAITL input time from RDL tApwr Voo =276 6.0V tev-100 ns
tev-200 ns
trRowTz Voo=271c60V 2tcv—-100 ns
2tcv-200 ns
WAITL input time from WRL twawr Voo =27 16 6.0 V 2tcv-100 ns
2tcy-200 ns
WAIT low-level width twn (1+2n)tey (2+2n)1cy ns
Write data setup time twos Voo =27t08.0V (2.4+2n)tcy—60 ns
{2.37+2n)tcv-100 ns
Write data hold lime twor 20 ns
WR low-level width twal Voo = 2710 6.0 V (2.4+2n)tcv-20 ns
{2.37 +2n)tcy-20 ns
RO detay time from ASTBL tasTRO Voo = 2.7 10 6.0 V 0.4tcy 30 ns
0.37tcy - 50 ns
WR delay time from ASTBL tastw Voo =2.710 6.0V 1.41cv 30 ns
1.37tcy 50 ns

Remarks 1. MCS: Oscillation mode selection register (OSMS) bit 0
2. PCC2 to PCCO: Processor clock control register {(PCC) bit 2 to bit 0

3. tev = Tev/d

4. n indicates number of waits.
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{b) When except MCS = 1, PCC2 to PCCO = 000B (Ta = 40 to +85 °C, Voo = 2.0 10 6.0 V)

Parameter Symbol Test Conditions MIN. MAX. Unit
l_\ETBT delay time from tRoasT toy ~10 tov + 20 ns
RDT in externat fetch
Edress hold time from trpaok tov — 50 tev + 50 ns
RDT in external fetch
Write data output time from RDT trowt Vop=27106.0V 0.4tey - 20 ns

0.37tcy — 40 ns

Write data output time from WRL | twawo L Voo =27t06.0V 0 60 ns
0 120 ns

Address hold time from WRT twraon Vop =270 6.0V tov tov+ 60 ns
foy tev + 120 ns

EDT delay time from WAITT tweo Voo = 2.7 to 6.0V 06ty + 180 2.6tev + 180 ns
0.63tcy + 360 2.63tcy + 350 ns

WRT delay time from WAITT twrwe Vop = 2.710 6.0V 0.6tcv + 120 2.6tev+ 120 ns
0.63tcy + 240 2.63tcv+ 240 ns

Remarks 1. MCS: Oscillation mode selection register (OSMS) bit O
2. PCC2 to PCCO: Processor clock control register (PCC) bit 2 to bit ©
3. tov=Tov/4
4. n indicates number of waits.
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{3) Serial interface (Ta = —40 t0 +85 °C, Voo = 2.0 to 6.0 V)
(a) Serial interface channel 0

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

Parameter Symbof Test Conditions MIN. TYP. MAX. Unit

BCKO cycle time v 4.5V < Voos60V 800 ns

27V<Voo<45Y 1800 ns

3200 ns

SCKO highflow-tevel et Vor=451t060V trove/2-50 ns

width ev/2-100 ns

510 setup time (to sk 45V <Vobs60V 100 ns

5CKOT) 2.7V < Voo 45V 150 ns

300 ns

§l_0_tlold time (frcm tsit 400 ns
SCKQT)

1Sr<?r: ;uctlp(‘:):.demy e e G = 1o0prie 300 ns

Note Cis the lcad capacitance of SO0 output line.

{ii) 3-wire serial /O mode (SCKO... External clock input)

Parameter Symbaol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tecve 45V < Vo< 6.0V 800 ns
27V <Voo<c4 5V 1800 ns
3200 ns
SCKO highflow-level trvz, trie 4.5V < Voo 6.0V 400 ns
width 27V <Vop<45V 800 ns
1600 ns
S10 setup time (to SCKOT)| teie 100 ns
510 hold time (from ks 400 ns
SCKOT)
SO0 output delay time | tusor G = 100 pF Note 300 ns
fram SCKOL
SCKU rise, fall time: taz, tr2 When using external device 160 ns

expansian function

When not using external device 1000 ns
expansion function

Note Cis 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
SCKO cycle time treva Voo = 4.510 6.0 V 800 ns
3200 ns
SCKo highflow-level width]  txua, taa Voo =45t 6.0V treval2-50 ns
trevs/2-150 ns
SBCiB? setup time 1sies Voo = 4.5t0 6.0V 100 ns
{ta SCKOT) 300 ns
SBO, S_B_Lmid time tisia treva/2 ns
(from SCKOT)
SBO, SB1 output delay tksos R=1kQ, Voo =45t06.0V o] 250 ns
time from SCK0. C = 100 pF Note o 1000 ns
SBO, $B1 from SCKOT tss teova ns
BCKO.. from $BO, sB1! tsex teovs ns
SBO, SB1 high-level width 1sen teova ng
SBO, SB1 low-evel width tseL trovs ns

Note R and C are the load resistors and load capacitance of the SCKO, SB0 and SB1 output line.

(iv) 5Bl mode (SCKO... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKO cycle time tacva Voo = 4.5106.0V 800 ns
3200 ns
'SCKO high/low-tevel width |  tkua, tris Voo =45106.0V 400 ns
1600 ns
SBI‘),_§§_1 setup time tsika Voo =451t06.0V 100 ns
{to SCKOT) 300 ns
$BO, §§l£o(d time trsi4 trcva/2 ns
(from SCKOT)
$B80, SB‘EE_’EE‘ delay trsos R=1kQ, Vop=45t06.0V a 300 ns
time from SCKOL C = 100 pF Note o 1000 as
SBO, $B1! from SCKOT|  txss trova ns
'SCKOL from B0, SB1] tsex trova ns
SBO, SB1 high-level width isen tkeva ns
SBO, SB1 low--evel width tssL treve ns
'SCKO rise, fall time tra, trs When using external device 160 ns
expansion fanction
When not using external device 100¢ ns
expansion function

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

Parameter Symbal Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time wevs | R=1ke, Voo =271 6.0V | 1600 ns

C = 100 pF Mote 3200 ns

SCKO high-level width | tss Voo = 2.7t0 60V |tkevsf2-160 ns

trevs2—-190 ns

SCKO low-level width xes Vo =45t06.0V |tkeve/2-50 ns

trevs/2-100 ns

SBO, SB1 setup time | 1% 45VsVoosB.OV| 300 ns

(to SCKOT) 27V<sVoo<d5V | 350 ns

400 ns

s8aa, SB_1h0k'1 time tesis 600 ns

{from SCKOT)

S80, SB1 output detay | tksos 0 300 ns

time from SCKO.

Note R and C are the load resistors and load capacitance of the SCKO, SB0 and SB1 output line.

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCKG cycle time ters Voo = 2.7 10 6.0V 1600 ns
3200 ns
SCKO high-level width | tawe Voo = 2710 6.0 V 650 ns
1300 ns
BCKO low-level width e Voo = 2.7t06.0V 800 ns
1600 ns
SBO, SB1 setup time taike 100 ns
{to SCKOT)
SBO, S_B1_ho|d tirne txsis txcvel2 ns
{from SCKOT)
SB0, SB1 output delay xs08 R=1kQ, Voo =45t06.0V Q 300 ns
time from SCKO.- C = 100 pF Note 0 500 ns
m rise, falt time tre, trs When using externai device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note R and C are the load resistors and load capacitance of the SCKO, SB0 and SB1 output line.
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(b) Serial interface channel 1

(i) 3-wire serial /O mode {SCK1...Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK1 cycle time trovr | 45V < Vop<6.0V 800 ns

27V <sVon<4b5V 1600 ns

3200 ns

SCK1 high/lavi-ievel width tkwr, bz | Voo = 45106 6.0V teevi/2-50 ns

tkerr/2-100 ns

St setup time (to SCKiT) tor | 45V <Von<6.0V 106 ns

27VsVoo<45V 150 ns

300 ns

SI1 hold time (from SCK1T) txsi 400 ns

SO1 output delay time from SCK1. tsor | € = 100 pF Nets 300 ns

Note Cis the load capacitance of the SO1 output line.
(ii) 3-wire serial VO mode (s-cﬁ ...External clock output)

Parameter Symbal Test Conditions MIN, TYP. MAX. Unit

SCK1 cycle time teve | 4.5V € Voo £6.0V 800 ns

27VsVop<d45V 1600 ns

3200 ns

§CK1 highvlow-level width tees, tata | 4.5V < Voo < 6.0V 400 ns

27VsVop<4bV 800 ns

1600 ns

St setup time (to SCK1T) tsiks 100 ns

Sl hold time (from SCK1T) twss 400 ns

SO1 output delay time from SCK1l tksos | C = 100 pF Note 300 ns

SCK1 rise, fali time tas, tre | When using external device 180 ns
expansion function

When net using external device 1000 ns

expansion function

Note C is the load capacitance of the SO output line.
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(iii) 3-wire serial /O mode with automatic transmit/receive function {SCK1...Intemal clock output)

Parameter Symboi Test Conditions MiN. TYP. MAX. Unit

SCK1 cycle time teve | 4.5V <Voc $6.0V 800 s
27V Voo <45V 1600 ns
3200 ns
SCK1 high'low-levet width taws, o | Voo = 4.5t0 6.0 V tecve/2-50 ns
tevs/2-100 ns
St setup time (to SCK17) tska | 4.5V <Vop£6.0V 100 ns
27VsVom«d5V 150 ns
300 ns
SI1 hoid time (from SCK1T) trsie 400 ns
SO1 output delay time from SCK1{ tsos | C = 100 pF Note 300 ns
STBT from SCK1T tsen tore/2~100 tew24100]  ns
Strobe signal high-level width tsow Voo = 2.7 to 6.0V tecve-30 trove+30 ns
tkeve—60 tecve+60 ns

Bu: nal st
(!ost:’u:f stag::lu:;tlelct;n timing} o 100 ns
Busy signai hold iime tavu 45VsVop€6.0V 100 ns
{from busy signal detection timing) 27V Voo <45V 150 ns
200 ng
SCK1{ from busy inactive tsps 2txevs ns

Note Cis the load capacitance of the SO1 output line.

(iv) 3-wire serial /O mode with automatic transmit/receive function (SCK1...External clock input)

Paramater Symbot Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tovio | 45V < Voo <60V 800 ns
27V<sVop<d45V 1600 ns
3200 ns
SCKA high'low-tevel width tons, o] 4.5V < Vop £ 6.0 V 400 ns
27V<sVoo<45V 80D ns
1600 ns
SI1 setup time (1o SCK1T) tsio 100 ns
Si1 hold time (from SCK17T) tasio 400 ns
SO1 output delay time from SCKil | tkscie | C =100 pF Nete 300 ns
BCK1 rise, fall time trio, trro | When using external device 160 ns
expansion function
When not using external device 1000 ns
expansion function

Note C is the load capacitance of the SO1 output line.
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{c) Serisl interface channel 2

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tovit | 45V <Vob £6.0V 800 ns
27V<Vop<d 5V 1600 ns
3200 ns
SCK2 high/iow-level width toss, birt| v, 2 4510 6.0 V teovr/2—-50 ns
ter7/2-100 ns
SI2 setup time (to SCK2T) torn | 45V < Voo 6.0V 108 ns
27V<sVoo<45V 150 ns
300 ns
Si2 hold time (from SCK2T) i 400 ns
SO2 output delay time from SCK2L o1 | = 100 pF Note 300 ns

Note C is the load capacitance of the SO2 output line.

(ii} 3-wire serial VO mode with automatic transmit/receive function (SCK2...External clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tovz | 45V Voo 6.0V 800 ns
27V<Vop<45V 1600 ns
3200 ns
§CK2 high/low-level width w2, teizf 45V < Voo 6.0V 400 ns
27V sVoo<4a5V | e00 ns
1600 ns
SI2 setup time (to SCK2T) tomiz 100 ns
SI2 hold time (from SCK3T) tisiz 400 ns
SO2 output dalay time from SCK2L | tksorz | G = 100 pF Mete 300 ns
SCK2 rise, fall time tarz, te1z | When using external device 160 ns
expansian function
When not using external device 1000 ns
expansion function

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Transfer rate 45V <Voos6.0V 78125 bps
27V <sVop<d4bV 39063 bps

19531 bps

{iv) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ASCK cycle time ke 45V <Voo<8.0V 800 ns
27V<Voo<45V 1600 ns
3200 ns
ASCK high-flow-ievel width JUCTEN 45V <sVonss.0V 400 ns
bra 2.7V £Vop <45V 800 ns
1600 ns
Transfer rate 4.5V < Vop<B.0V 39063 bps
27VsVon<4bV 19531 bps
9766 bps
ASCK rise, fali time ts, tri3] Voo =4.51t06.0 V. 1000 ns
when not using external
device expansion function.
160 ns
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AC Timing Test Point (Excluding X1, XT1 Input)

08Veo , —» (0.8 Voo
. Test Points <<
X 02Von 4= oS POMS T Vo X

Clock Timing

1x vi

o —— b, —vm—»l[ 54»“—‘ txn
! i

Vine (MIN)
Vi (MAX.

X1 tnput

Vins (MIN.)
Vis (MAX.

XT1 Input \

Tl Timing

1/ ]

7100, TI01, \
TI0, TI2
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Read/Write Operation

External fetch {no wait) :

4
AB - A15 X{ Upper 8-Bit Address F‘
Lower 8-Bit

Address “~._ pe—— toD — gl

f . N
ADO - AD7 Mz o operation
\ X Code P
-l

-2y tRDADH ———
trpo-

tasTh |
LROAST —— i
ASTB 2 -\ ﬂ‘ \
(

§
3
i A

[ TASTRD —njul— {RDLY —ei et

tRoH
External fetch {wait insertion) :
4
AB-A15 g( Upper 8-Bit Address
Lower 8-Bit
Address ™| LoDt V&
. - x E P_-_--_,_,_!"_j‘} _______ ---.& oOperation X
ADO - AD7 . g‘ rorat
taos 4~! et 1ROOT ] trRoaDH -l
s taoH '
i tRDAST !
— K.
7D \ 4
- 7
P—. tasro —a» trout > e tRoH
WAIT {
i twrro
trowTr ————i] |- twr { |- |
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External data access (no wait) :

AB-A15

Upper 8-Bit Address

8-Bit

taos

Address ™
ADQ - AD7 >‘ E P
-

tasTH
/ \

Write Data

1ROH ———ft—

ASTB
RD \
tAsTRD K
- troL2
WR
1asTwe

External data access (wait insertion) :

AB- AlS

"l

Upper 8-Bit Address

ADO - AD7

ASTB

RD

Hi-Z|
Write Data b“ -1

X

M

WR

tastan
\ s
\¥
twon
l——— taL2 -jv-— trowp — - —  twos
f—
\Muwn P
tasTwr -t— twrt | | twRADH o

WAIT
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Serial Transfer Timing

3-wire serial /O mode :

SCKO - SCK2

$i0 - Si2

800 - 802

SBI mode (bus release signal transfer) :

SCKO

SBO, Bt

txovm
trm tkrm
h— (—
trn o ten
Y / \
., lsikm ksim
| tksom
3 i
)i Output Data X
m=1,2,78,11,12
n=2,8,12
tkevs. s
this, ¢ KMz,
the | 1ra

SBI mode (command signal transfer) :

SCKD

S80, SB!

ey

tsima. & tesi, 4
|

503, 4 -t

K03, 4 Pt
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2-wire serial /O mode :

SCKO 1

|
o s 1 tksis 6
tksos. 6 ‘4«47 i

ﬁ e |
SBO0. 5Bt B

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

g u
$01 D2 X D1 X Do X X o7
K 11
(4
o X o K= X X =
(4

|
temo 10 ‘4——»—4—»‘ thsio. 10

; tkHo, 10
koo, 0| ! 1F 10
T j U
§CK1 1
| R0 | | teso tsaw
Pk o !
STB L‘_ teeve 1o |

o’

3-wire serial VO mode with automatic transmit'receive function (busy processing) :

o - x 7/
SCK1 7 8 S, ghee [ Y, 10 e IT 1040 Hote,” 1
S Ve | ‘.&l_.’ !

tevs — oy —wra tsre »>i

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) :

ASCK

tkoris

[IRSS—— {1 JUNN U i S—

tKHI ]

taaf | B te1n

~

A/D Converter Characteristics (Ta = -40 to +85 °C, AVoo = Voo = 2.0 t0 6.0 V, AVss = Vss = 0 V)

Parameter Symbot Test Conditions MIN. TYP. MAX. Unit
Resolution 8 8 8 bit
Overall error Note 2.7 V < AVaere € AVoo 06 %
2.0 V< AVrero < 2.7 V 1.4 %
Conversion time teony 19.1 200 s
Sampling time tsame 12/xx us
Analeg input voltage Vian AVss AVrero v
Reference voitage AVagro 2.0 AVor v
Resistance betwnen AVaero and AVss | Rasero 4 14 ke2
Note Qverroll error excluding quantization error (£1/2 LSB). it is indicated as a ratic to the fuil-scale value.
Remark fx: Main system clock frequency (fx or 1x/2)
f« : Main system clock oscillation frequency
D/A Converter Characteristics (Ta = —40 to +85 °C, Voo = 2.0 10 6.0 V, AVss = Vss = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Overall error R = 2MQ Note 1 1.2 %
R = 4MQ Note 1 0.8 %
R = 10M( Note ! 0.6 %
Settling time Hote [45V < AVrer 6.0V 10 us
C=30pF |57 v < AVRer: <45V 15 s
2.0V < AVaerr <27 V 20 us
Output resistance Ro DACSO0, DACS1 = 55H Note 2 10 K2
Analog reference voltage AVrert 2.0 Voo v
AVrerr current |Rers Note 2 1.5 mA

Notes 1. R and C denote D/A converter output pin load resistance and load capacitance, respectively.

2. Value for 1 D/A converter channel

Remark DACSC and DACS1: D/A conversion value setting register 0 and 1
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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 power Vooon 1.8 6.0 A
supply voltage
Data retention looor Vooos = 1.8 V 0.1 10 HA
power suppy Subsystem clock stop and feed-back resistor
current disconnected
Release signal set time | tsrer 0 us
Osciflation stabiliation twait Release by RESET 2Vt ms
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'%txx and 2'/ixx to 2V7/fixx is possible.

Remark fxx: Main system clock frequency (fx or fx/2)

fx : Main system clock oscillatior frequency

Data Retention Timing (STOP Mode Release by RESET)

Intemal Reset Operation
)
! HALT Mode

i e f——————— STOP Mode - »«— Operating Mode
‘ i
ﬂ i
! "* '''' — Data Retension Mode ———-# 1 i
{ i
) | | : |
§ { I 1
Voo 4 Vooor | ;
E - tswer ; g
STOP Instruction Execution ! i
_____ 4 ;
RESET ) ’
et tWAIT e
Data Retention Timing (Standby Release Signal: STOP Mode Release by Interrupt Signal)
HALT Mode
'
et STOP Mode '}t Operating Mode
i
E -——— Data Retension Mode *“f
| ) i
T L d
Voo ? Vooor ‘
‘4—- 1SREL ~m]
STOP Instruction Execution
Standby Release Signal /
{intarrupt Request)
f‘q- twarr |
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Interrupt Input Timing

tnTe ——-—-»‘l rat——— tNTH 4>}
i

INTPO - INTPE

RESET Input Timing

o tRSL —

2

RESET

|
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12. CHARACTERISTIC CURVES (REFERENCE VALUE)

Supply Current loo {mA}

74

iop V8 Voo {fx = fxx = 5.0 MH2z)

(Ta=25°C)

10.0

- — -
PGC = 0OH w_jlf_w,_,
‘ ) I

50

PCC =01H
T

T

PCC - 02H

PCC = DB?‘i
PG = 04H
PCC = 30

S —

HALT (X1 ?sillatlon, XT1 osillation)

|
|
e

‘;

0.5

S TR SV S S 1

0.1
T FCC -
005 TC = Bon
I
HALT (X1 stop, XT1 gsillation)
0.01
0.005
| i
| !
0.001 Lt et 1
EEEE [ 7 8 9

Supply Voltage Voo (V)
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loo vs Voo {fx = 5.0 MHz, fxx = 2.5 MHz)

(Ta=25°C)
10.1 T
0.0 T
50 PGC = DOH
PCC = auj
o PCC = 02H R
/ / PCC = 03H :
PCC=0aH L |
-~ / PCC = 30H :
/ / / HALT (X1 osillation, XT1 osillation)
A /
10 A
o
Pl /f/ e j
05 v i
' s, |
4 L
g 7
E
3 i
|
3 i
.§ 0.1 - -
i
1]
005 PCC = BoH
/ -~
] HALT (X1 stop, XT1 osilation)
0.01 ,/
d
2.005 //
|
) &
P a— 3 4 5 6 7 8 9

Supply Voltage Voo (V)
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13. PACKAGE DRAWINGS

pPD78052GC-xxx-3B9, 78053GC-xxx-3BY, 78054GC-xxx-3BS, 78055GC-xxx-3B8,
#PD78056GC-xxx-3B9, 78058GC-xxx-3B9

80 PIN PLASTIC QFP {14 x 14)

1 A -]
B S—|
\ 1
I
-4 60 I
—x]6! L ===
= === ;
=== e H getall of tead end
[——— S
] e e I
) i s | H
—=r] | = | T
=== i BEe== |
= a === NIR N “
=4 s o e § {
[——= Frre— ! |
[ et ot
=] == %
—ax] o < W
e == 5
[——— Frr— |
=orx] o) Pr— |
= Idgy P3| = v e H
w T ) 20 :m:_“!v
|
et .
G #
K
o SB0GC-65-389-3
NoOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is locatec within 013 -
mm (0.006 :nch) of its true position (T.P) at A 172204 0.67720.016
maximim material condition B 14.0:0.2 0.551733%
C 14.0%0.2 0.551:5:588
5] 17.20.4 0.67740.016
F 1 o8 0 031
G | o8 ¢ 03 |
H 0.30x0.10 0.012:588 ;
] 013 0008 .
J 065(TP) 0026 {T.P) :
K | 16202 00630008 |
L | 08202 I 003183 |
9] 015088 0.00633%8 |
N 010 0.004 !
P 27 0.108 7
a | o101 0 004£0.004 ﬁ
3 3.0 MAX 0 119 MAX. |

Remark Dimensions and materials of ES product are the same as those of mass-production products.
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1PD78052GL->xxx-8BT, 78053GC->xx-8BT, 78054G C-x=x-BBT, 78055GC-ox-8BT,
HPD78056GC-xxx-8BT, 78058GC-xxx-8BT

80 PIN PLASTIC QFP (14x14)

detail of lead end

T
c D S A
} “R
~-Q
(@]
80
R . ]
4
F HHHHHHHHHEHHHHHHHHM
J
G «H» Hi®] t @ L
HOTE ITEM MILLIMETERS _ INCHES
Each lead centerline is located within 0.13 mm (0.0056 inch) of A 17.20£0.20  0.67720.008
its true position (T.P.) at maximum material condition. B 14.00+0.20 0'55’:8'883
0.009
c 14.00:0.20  0.551*5-043
D 17.2040.20  0.67740.008
F 0.825 0.032
G 0.825 0.032
0.002
H 0.3240.06 0.013*0-80%
] 0.13 0.008
¢ 0.65 (T.P.}  0.026 (T.P.}
K 1.60£0.20 0.06320.008
0.009
L 0.80+0.20 0.03123-308
0.03 0.001
M 0i7lggy  0007I5503
N 0.10 9.004
P 1.4020.10 0.055£0.004
Q 0.12540.075  0.005£0.003
o +7° ot 7°
R L 3rh
S 1.70 MAX. 0.067 MAX.

PBOGC-65-6BT
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80 PIN PLASTIC TQFP (FINE PITCH) (12 x 12)

!
j

¥

40

2

gaaaaaaaaa;aaaaaaaaaa‘ T
|
‘ir
|

G

NOTE

Each lead centerline is located within 0.10 mm (0.004 inch) of
its true position (T.P.) at maximum material condition.

R

R

detail of lead end

ITEM_MILLIMETERS _ INCHES
51+0.008
A 14.040.2 0.551*9-002

B 12.0:0.2

09

008
+0.009
[ 12.0£0.2 .47220-803
. 554+0.009
0 14.040.2 0.55178-80%
125 0049

22+0.08 P
H 022088 0.0090.002
i oooa
J 0020 TPy
+0.009
K 0.0390-008
L 0.540.2

M 0.145+08%5  0.006:0.002

N 00 0.004
e

0050 MAX.
PBOGK-50-BES-4

Remark Dimensions and materials of £S product are the same as those of mass-production products.
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14. RECOMMENDED SOLDERING CONDITIONS

This product 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).

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

Table 14-1. Surface Mounting Type Soldering Conditions (1/3)

{1) zPD78052GC-xxx-3B9 : 80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
©PD78053GC-0cx-3B9 :  80-pin plastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
HPD78054GC-xx-3B9 : 80-pin plastic QFP (14 » 14 mm, resin thickness: 2.7 mm})
1PD78055GC-xxx-3B9 : 80-pin piastic QFP (14 x 14 mm, resin thickness: 2.7 mm})
pPD78056G C-xxx-3B9 : 80-pin pilastic QFP (14 x 14 mm, resin thickness: 2.7 mm)
pPD78058GC-xxx-3B9 : 80-pin plastic QFP (14 < 14 mm, resin thickness: 2.7 mm)

Ideri ) . Ri en
Scldering Soldering Conditions ecf)f‘nm ded
Methad Condition Symbol

Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C or above), IR35-00-3

Numper of times: Thrice max.

VPS Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C or above), VP15-00-3
Number of times: Thrice max.

Wave soldering Soider bath temperature : 260 °C max., Duration : 10 sec. max., Number of times : WS60-00-1
once, Preheating temperature : 120 °C max. (package surface temperature)

Partial heating Pin temperature: 300°C max. Duration: 3 sec. max. (per device side} —
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Table 14-1. Surface Mounting Type Soldering Conditions (2/3)

* (2) uPD78052GC-xxx-8BT : 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
uPD78053GC-=xxx-8BT : 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
uPD780564GC-xxx-8BT : 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
uPD78055GC-xxx-8BT : 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
uPD78056GC-xxx-8BT :  80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)
#PD78058GC-xxx-8BT : 80-pin plastic QFP (14 x 14 mm, resin thickness 1.4 mm)

Soidering Soldering Conditions Rec?rnmended
Method Conditien Symbol
Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. (al 210°C or above), 1R35-107-2
Number of times: Twice max.
«<Precautions>
Baking cannot be applied to other than heat-resistant trays (mazagine, taping,
non-heat-resistant trays) when the product is wrapped.
VPSS Package peak temperature: 215°G, Duration: 40 sec. max. (at 200°C or above), VP15-1Q7-2
Number of times: Twice max
<Precautions>
Baking cannot be applied to other than heat-resistant trays (mazagine, taping,
non-heat-resistant trays) when the prodguct is wrapped.
Wave soidering | Solder bath temperature: 260°C or less, Duration: 10 sec. max. WS80-107-1
Number of times: Once
Preparatory heating temepratuire: 120°C max. (package surface temperature)}
Time limit: 7 daysNo® (thereafter 10 hours 125°C prebaking required)
«<Precautions>
Baking cannot be applied to other than heat-resistant trays (mazagine, taping,
non-heat-resistant trays) when the product is wrapped.
Partial Heating Pin temperature: 300°C max. Duration: 3 sec. max. (per device side) -

Note For the storage period after dry-pack decompression storage conditions are max. 25 °C, 85 % RH.

Caution Use of more than one soldering method should be avoided (except in the case of partial heating).
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Table 14-1. Surface Mounting Type Soldering Conditions (3/3)

(3) uPD78052GK-xxx-BE9 : 80-pin plastic TQFP (12 »x 12 mm)
uPD78053GK-xxx-BES : 80-pin plastic TQFP (12 x 12 mm)
HPD78054GK-xxx-BE9 : 80-pin plastic TQFP (12 x 12 mm)
4PD78055GK-xx=-BES : 80-pin plastic TQFP (12 x 12 mm)
uPDT8056GK-xxx-BES : 80-pin plastic TQFP (12 x 12 mm)
uPD78058GK-xxx-BE9 : 80-pin plastic TQFP (12 x 12 mm)

e
Soidering Soldering Conditions Flec-omme
Method Condition Symboi
infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C or above), {A35-107-3
Number of times: Thrice max., Time limit: 7 days Mot (thereatter 10 hours 125 °C
prebaking required)
<Precautions>
Baking cannot be applied to other than heat-resistant trays {magazine, taping,
non-heat-resistant trays) when the product is wrapped.
VPS Package peak temperature: 215°C, Duration: 40 sec. max. {at 200°C or above), VP15-107-3

Number of times: Thrice max., Time fimit: 7 days Note (thereafter 10 hours 125 °C
prebaking required)

<Precautions>

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

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

Note For the storage period after dry-pack decompression storage conditions are max. 25 °C, 85 % RH.

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