DATA SHEET

NEC MOS INTEGRATED CIRCUIT
uPD78212(A),78213(A),78214(A)

8-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

The pnPD78212(A), 78213(A).and 78214(A) are 78K/il series products. The 78K/l series are B-bit single-chip
microcomputers which can access the memory space of 1M byte with an external expansion.

Functions are described in detail in the following User’s Manual, which should be read when carrying out
design work.

UPD78214 Series User's Manual Hardware Volume : IEM-5119

78K/l Series User's Manual Instruction Volume : {EVU-754

FEATURES
* Higher reliability than uPD78212, 78213 and 78214 * |/O pin
* High-speed instruction execution (at 12 MHz operation) 54 pins (uPD78212(A), 78214(A))

333 ns (uPD78212(A), 78214(A)) 36 pins (uPD78213 (A))

500 ns (uPD78213(A)) * Real-time output port (8 x 1 or 4 x 2)
¢ On-chip high-performance interrupt controller * Serial interface: 2 channels
+ On-chip A/D converter {8 bits x 8 channels) * Timer/counter (16 x 1 and 8 x 3)

APPLICATION FIELD

Automobile electrical equipment, combustion control.

ORDERING INFORMATION

Ordering Code Package Internal ROM Internal RAM
HPD78212CW(A)-xxx 64-pin plastic shrink DIP (750 mil) 8K 384
uPD78212GC(A)-xxx-AB8 64-pin plastic QFP (J14mm) 8K 384
uPD78213CW(A) 64-pin plastic shrink DIP (750 mil) None 512
uPD78213GQ(A)-36 64-pin plastic QUIP None 512
UPD78214CW(A)-xxx 64-pin plastic shrink DIP (7560 mil) 16K 512
HPD78214GC(A)-xxx-AB8 64-pin plastic QFP (0314 mm) 16K 512
uPD78214GJ(A)-xxx-5BJ 74-pin plastic QFP (020 mm) 16K 512
uPD78214GQ(A)-xxx-36 64-pin plastic QUIP 16K 512
UPD78214L(A)-xxx 68-pin plastic QFJ (1950 mil) 16K 512

Remarks “xxx" means a ROM code number.

QUALITY GRADE
Special

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The information in this document is subject to change without notice.

Document No. IC—-2831C The mark « shows major revised points.
(0. . No. 10-82340) B Lu2?525 0080759 bb2 N
Date Published May 1994 P © NEC Corporation 1991
" Printed in Japan
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NEC

uPD78212(A),78213(A),78214(A)

FUNCTION LIST
Product Name
uPD78213(A) uPD78212(A) uPD78214(A)
ftem
Basic instruction {(Mnemonic) 65
Minimum instruction execu-
tion time (at 12 MHz ope- 500 ns 333 ns
ration)
On-chip memory ROM ROM-less 8K bytes 16K bytes
capacity RAM 512 bytes 384 bytes 512 bytes
Memory space Program memory: 64K bytes, data memory: 1M bytes
Input 14
Output 12
VO pins o 10 28
Total 36 54
Pins | Pin with pull-up
with | resistor 10 34
addi- | LED direct drive 16
tional | output
func- | Transistor direct
tion* | drive output 8
ROM-less mode setting ROM-iess product EA pin = High-level

Real-time output port

4 bits x 2 or B bits x 1

General register

8 bits x 8 x 4 banks (memory mapping)

Timer/counter

Puise output enable
Toggle output )
PWM/PPG output

Timer register x 1
16-bit timer/counter

Capture register x 1 (
Compare register x 2

Pulse output enable
Real-time output: )
4 bits x 2

Timer register x 1
Capture/compare register x 1 (
Compare register x 1

8-bit timer/counter 1

Pulse output enable
Toggle output
PWM/PPG output )

8-bit timer/counter 2 Capture register x 1 (

Compare register x 2

Timer register x 1

{Timer register x 1
{ Compare register x 1

8-bit timer/counter 3

Serial interface

UART
CSlI (3-wire serial VO, SBl)

1 channel (dedicated baud rate generator incorporated)
1 channel

A/D converter

8-bit resolution x 8 channels

Interrupt

19 sources (external 7, internal 12) + BRK instruction
Priority order of 2 levels {programmable)
2 types of servicing (vectored interrupt, macro service)

Instruction set

16-bit operation

Multiplication/division (8 bits x 8 bits, 16 bits + B bits)
Bit manipulation

BCD adjustment, others

Package

64-pin plastic shrink DIP (750 mil)

64-pin plastic QUIP (other than uPD78212(A))

68-pin plastic QFJ ({0 950 mil: uPD78214{A) only)
64-pin plastic QFP (O 14 mm : other than uPD78213(A))
74-pin plastic QFP (D20 mm : uPD78214(A) only)

* Pins with additional function are included in the {/O pin.

I Lu27?525 0080760 384 N
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NEC uPD78212(A),78213(A),78214(A)

PIN CONFIGURATION (TOP VIEW)

64-pin plastic shrink DIP, 64-pin plastic QUIP

P03 QO=— 1 N~ 64 —=(O P02
P04 O 2 63 —=O P01
P05 O=—o 3 62 —=(O POO
Poe O~—1 4 61 f=—=O P37/T03
P07 Q=5 60 b+—=(O P36/TO2
P67/REFRQ/ANT O=—e] & 59 f=—=( P35/TO1
PE6/WAIT/ANE” Oe—sl 7 58 [+—(O P34/T00
. P6SWR Q=] 8 57 }+—O P70/AND
' P64/RD Oe=—al 9 56 |«—O P71/AN1
P63/A19 O=—1 10 55 j»— P72/AN2
P62/a18 (O 11 54 f«—( P73/AN3
P61/A17 O=—rA 12 53 |«—O P74/aN4
PE(_J/_A_LG_ O=—] 13 EEEET 52 l«—O P75/ANS
RESET O—{ 14 '§§§§§ 51 —O Aveer
X2 O— 15 RRRR® 50 —O Avss
X1 O—el 16 g%g%% 49 —0O v
ves O— 17 %%%%% 48 l—O EA
P57/A16 Q=] 18 TTLTT 47 == P33/50/SB0
P56/A14 Ol 19 xio X 46 O P32/5CK
P55/A13 O=—el 20 Z’x X 45 fla—=(O P31/TxD
P54/A12 Ol 21 o 44 («—»() P30/RxD
P53/A11 O] 22 43 —O P27/SI
P52/A10 (el 23 42 »—( P26/INTPS
PS51/A9 (O=—e] 24 41 f=—O P25/INTP4/ASCK
P50/A8 (Ot 25 40 f=—0 P24/INTP3
P4a7/AD7 (Oe—=] 26 39 = P23/INTP2/CI
P46/ADE (e 27 38 [+ P22/INTP1
P45/ADS (O=—= 28 37 l*=—O P21/INTPO
P44/AD4 (O=—=] 29 36 O P20/NMI
P43/AD3 O=—sf 30 35 +——=0O ASTB
P42/AD2 Qs 31 34 fe—() P40/ADO
Vss O—— 32 33 p—=( P41/AD1
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NEC _ uPD78212(A),78213(A),78214(A)

64-pin plastic QFP

REFRQ/AN?

—() Poa
—( P03
——() P02
—) PO
£ ——=0 poo
—() P36/T02
9 le—() P35/T01

R l— ps5WR

B l—= Pes/WAIT/ANG
- 8B fe—) Ps7/

2 —-0 ro7

8 |—0O vros

3 +——0O vros

& f——) p37/703

S le——( P3art00

5 l+—0O PproaN0

_ 58 57 58 55 52
pea/AiD Oe—f 1 a8 fe— P71/AN
pe3/a1e Qe———y 2. 47 fe———) P72/AN2
re2/a18 Qe+— 3 46 [f&—— P73/AN3
pe1/a17 (Qe— 4 O 45 [&——— P74/ANS
reo/are Oe——1 5 . = = a4 fe—O p75/AN5
—_ v v
RESET O——] 6 g g 33— Avee

x2 O 7 'E 5 82— Avss

x1 O 8 8 8 s —-C vmo

> _
vss O 9 TT a0 [——O EA
X X
ps7/a1s O=+—] 10 ol 39 fe—=() P33/SO/SBO
pse/a1s (Oe—] 11 ;’6 3;; 38 f+—() P32/5CK
Ps5/a13 (Oe—l 12 «© @ 37 fe—) P31/TxD
psa/at2 OQe—> 13 36 fe—) P30/RxD
P53/a11 Oe—nf 14 35 fe—O p27sI
p52/A10 (Oe—={ 15 34 f&——) P26/INTPS
P51/49 (Oe+—>] 18 33 fe——) P25/INTP4/ASCK
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
2 588388 o082 382a89g
S €& €& & & 4 « 4 4 » Z E = & E
B S o533 3 = 3 <5 Z 22 2
L - A < = 8 = 8§ Z 9
a o o o a a o a & N N £ &
A o & o
o~
a
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uPD78212(A),78213(A),78214(A)

T4-pin plastic QFP

P50/A8
Pa7/AD7
P46/AD6
P45/ADS
P44/AD4
P43/AD3
P42/AD2

Vss

Vss
P41/AD1
P40/ADO
ASTB

NC
P20/NMI
P21/INTPO
P22/INTP1
P23/INTP2/CI
P24/INTP3

le——() P51/A9

le——() P52/A10

le——() P53/A11

a
>

le—»() P54/A12
le——»() P55/A13
) P56/A14
le——») P57/A1S

NC

——»() P60/A16
——»() p62/A18
———() P63/A19
le——»() P64/RD
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P6S/WR
PE6/WAIT/ANG
P67/REFRQ/AN7
PO7

NC

PO6

POS

PO4
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POO

P37/TO3
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NC
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P26/INTP5 (O)——»
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NC O——r
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P32/SCK Oe—>
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Voo
Voo
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p75/ANS (O)———>]
P74/AN4 (O—»
P73/AN3 O——s] ¥
pr2/AN2 O—
p71/AN1 O—n
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NEC 4PD78212(A),78213(A),78214(A)
68-pin plastic QFJ
b4
Q
w
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P03 Qe—— 18 HPD78214L(A)- x % X 52 Vss
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NEC

uPD78212(A),78213(A),78214(A)

P00 to PO7
P20 te P27
P30 to P37
P40 to P47
P50 to P57
P60 to P67
P70 to P75
TOO to TO3
Ci

RxD

TxD

SCK

ASCK

SBO

Sl

SO

NMI

INTPO to INTPS
ADO to AD7
A8 to A19

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

: Pont O

: Port2

: Port3

: Port4

: Porth

. Porté

: Port7

: Timer Output

: Clock Input

: Receive Data

: Transmit Data

: Serial Clock

: Asynchronous Serial Clock
: Serial Bus

: Serial Input

: Serial Output

: Non-maskable Interrupt

. Interrupt From Peripherals
: Address/Data Bus

: Address Bus

RD
WR
WAIT
ASTB
REFRQ
RESET
X1, X2
EA
ANO to AN7
AVRer
AVss
Voo
Vss

NC

: Read Strobe

: Write Strobe

: Wait

: Address Strobe
: Refresh Request
: Reset

: Crystal

: External Access
1 Analog Input

: Reference Voltage
: Analog Ground
: Power Supply

: Ground

: Non-connection
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uPD78212(A),78213(A),78214(A)

NEC

INTERNAL BLOCK DIAGRAM
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NEC

uPD78212(A),78213(A),78214(A)
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NEC

uPD78212(A),78213(A),78214(A)

1. DIFFERENCES BETWEEN pPD78212(A)/78213(A)/78214(A) AND uPD78212/78213/78214

tem

Product Name

uPD78212(A), 78213(A), 78214(A)

pPD78212, 78213, 78214

Quality grade

Special

Standard

Recommended soidering conditions

Refer to each data sheet for details.

» 64-pin plastic shrink DIP
= 64-pin plastic QFP*1

Package » 74-pin plastic QFP*2
* 64-pin plastic QUIP*3
- 68-pin plastic QFJ*2
* 1. Other than pPD78213(A).

2.
3.

10

HPD78214(A) only.
Other than uPD78212(A).

B Ly2?525 00807LE L?5 EM
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NEC

uPD78212(A),78213(A),78214(A)

2. PIN FUNCTIONS

2.1 PORTS
Pin Name 170 Dual- Function
Function Pin
Port 0 (PO):
P00 to P07 | Output _— Established as a real-time output port (4 bits x 2)
Direct drive of transistors capability
P20 NMI
P21 INTPO
Port 2 (P2):
P22 INTP1
P20 cannot be used as a general port. (Non-maskable interrupt)
P23 Input INTP2/CI
However, the input level can be confirmed in the interrupt routine.
P24 INTP3
The connection of the on-chip pull-up resistor can be specified as a 6-bit unit for
P25 INTP4/ASCK
P22 to P27 by software.
P26 INTPS
P27 Sl
P30 RxD
Port 3 {P3):
P31 TxD
Input/ — The input/output specifiable bit-wise.
P32 output SCK
Input mode pins specifiable for on-chip pull-up resistor connection as a batch by
P33 $0/SB0
software.
P34 to P37 TOO to TO3
Port 4 (P4):
l v The input/output specifiable as an 8-bit unit.
npu
P40 to P47* output ADO to AD7 The connection of the on-chip pull-up resistor specifiable as an 8-bit unit by
software.
LED direct drive capability.
Port 5 (P5);
The input/output specifiable bit- wise.
|
P50 to P57* onupt:tlft AB to A15 Input mode pins specifiable for on-chip pull-up resistor connection as a batch by
software.
LED direct drive capability.
P60 to P63 | Output A16 to A19
— Port 6 (P6):
Pgae RD
— P64 to P67 enables to specify the input/output bit-wise.
P65* Input/ WR . .
output — The connection of the on-chip pull-up resistor can be specified as a batch for P64
P66 P WAIT/ANG
p— to P67 used as input mode pins by a software.
P67 REFRQ/AN7T
P70 to P75 | Input ANO to ANS | Port 7 (P7)

* Cannot be used as a port in case of uPD78213(A).
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NEC

uPD78212(A),78213(A),78214(A)

22 OTHER THAN PORTS

Dual-
Pin Name 11O Function Function Pin
TOO0 to TO3 Output | Timer output P34 to P37
Ct Input Count clock input to B-bit timer/counter 2 P23/INTP2
RxD Input Serial data input (UART) P30
TxD Output | Serial data output (UART) P31
ASCK Input Baud rate clock input (UART) P25/INTP4
SBO japut & | Serial data inpuvoutput (SBI) P33/SO
Sl input Serial data input (3-wire serial I/0) P27
SO Output Serial data output (3-wire serial 1O} P33/580
SCK }Zﬁt‘éut ‘1 Serial clock input/output (SBI, 3-wire serial /O) P32
NMI P20
INTPO P21
INTP1 P22
INTP2 Input External interrupt request P23/Ci
INTP3 P24
INTP4 P25/ASCK
INTPS P26
ADO to AD7 ;gﬂ:‘;u' Time multiplexing address/data bus (external memory connection) P40 to P47*
A8 to A15 Output Upper address bus (external memory connection) PSO to P57*
A16 10 A19 Output Upper address when extending address {(external memory connection) P60 to P63
RD Output Read strobe into external memory P64*
WR Output | Write strobe into external memory P65*
WAIT Input Wait insertion P66/ANG6
ASTB Output | Output address (A0 to A7) latch timing output (at external memory accessed) -
REFRQ Output | Refresh pulse output into external pseudg-static memory PE7/AN7
RESET Input Chip reset —_
X1 Input
X2 — Crystal connection for system clock oscillation (capability of clock input to X1) -
—_ ROM-less operating specification (external access of the same space as internal
EA Input ROM). This is used by low level in the uPD78213(A). o
ANO to AN5 P70 to P75
Input Analog voltage input for A/D converter PG6/WAIT,
AN6, AN7 P67/REFRQ
AVerer Reference voltage application for A/D converter —_—
AVss GND for A/D converter
Voo - Positive power supply pin L
Vss GND pin
NC Not connected internally

* Cannot be used as a port in case of uPD78213(A).

12
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NEC uPD78212(A),78213(A),78214(A)

23 INPUT/OUTPUT CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS
The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 2-1.
For the input/output circuit configuration of each type, see Fig. 2-1.

Table 2-1 Input/Output Circuit Type of Each Pin and Recommended Connection of Unusd Pins

Pin Name input/Output 170 Recommended Connection when not Used
Circuit Type

P00 to PO7 4 Output Leave open.
P20/NMI 2 Connected to Voo or Vss.
P21/INTPO :
P22/INTP1
P23/iINTP2/CI input
P24/INTP3 2A Connected to Voo.
P25/INTP4/ASCK
P26/INTP5
P27/S1
P30/RxD

5-A
P31/TxD
P32/SCK 8-A

Input : C d to V 3
P33/SBO/SO 10.A Input/output pu onnected to Voo or Vss.
Output : Leave open.
P34/TO0 to P37/T03
P40/ADO to P47/AD? 5-A
P50/A8 to P57/A15
P60/A16 to P63/A19 4 Output Leave open.
P64/RD 5-A Input : Connected to Voo.
P65/ WR Output : Leave open.
— Input/output
P66/WAIT/ANG " Input : Connected to Voo.*
P67/REFRQ/AN7 Output : Leave open.
P70/ANO to P75/ANS 9 Input Connected to Vss.
ASTB 4 Output Leave open.
RESET 2
EA 1
input

AVeer Connected to Vss.
AVss

* See 3.5 "A/D CONVERTER".

Note [ input or output mode is undefined on an input/output dual-function pin, connect to Voo via a resistor of
several tens of kQ. (Especially, if the reset input pin exceeds the low level input voitage at power-on or
in case of change the input/output by software.)

Remarks The type numbers are standardized by 78K series, therefore they are not always consecutive numbers
in each product. (Some circuit is not incorporated.)
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Fig. 2-1 Pin Input/Output Circuits
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NEC uPD78212(A),78213(A),78214(A)

3. INTERNAL BLOCK FUNCTION

3.1 MEMORY SPACE

A 1M-byte memory space can be accessed. Figs. 3-1 and 3-2 show that memory space. The program memory
mapping depends on the EA pin status.

{1} In case of uPD78212(A)

The program memory has been mapped into the internal ROM (8K bytes: 00000H to 01FFFH) and the external
memory (56704 bytes: 02000H to OFD7FH). The external memory is accessed by the external memory extended
mode. The external memory mapped area is shareable with the data memory.

The data memory has been mapped into the internal RAM (384 bytes: OFD80H to OFEFFH). in the 1M-byte
extended mode, the external memory (960K bytes: 10000H to FFFFFH) is mapped as the expansion data memory.

(2) In case of uPD78213(A}

The program memory is mapped into the external memory (64768 bytes: 00000H to OFCFFH). This area is
shareable with a data memory.

The data memory has been mapped into the internal RAM (512 bytes: 0FDOOH to OFEFFH). In the 1M-byte extended
mode, the external memory (960K bytes: 10000H to FFFFFH) is mapped as an extended data memory:.

{3} In case of uPD78214(A)

The program memaory has been mapped into the internal ROM (16K bytes: 00000H to 03FFFH) and the external
memory (48384 bytes: 04000H to OFCFFH). The external memory is accessed by the external memory extended
mode. The mapping area into the external memory is shareabie with the data memory.

The data memory has been mapped into the internal RAM (512 bytes: OFDOOH to OFEFFH). Inthe 1M-byte extended
mode, the external memory (960K bytes: 10000H to FFFFFH) is mapped as the expansion data memory.

B L427525 0080773 T32 W 15
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NEC uPD78212(A),78213(A),78214(A)

32 PORT
The ports as Fig. 3-3 are equipped and operable for various controls. The functions of each port are described
in Table 3-1. Use of an internal pull-up register can be specified by software for port 2 to port 6 when used forinput.

Fig. 3-3 Port Configuration

POO-PO7

P20-P27

L
8
\1_8_
P30 f¢——»
|
fe——————
', >} Port3
e am——
la———————»
P37 fo————
8
le——————»
f———»
l———————
P ——
le———————»
le—————
e —
e i
4
r———
j———————
adEmmme—
le———
\1_6_

P40-P47

P50

8

PS?

> Port 5*

P60-63

} Port 6*
P64 |

{ |
P67 |

P70-P75

* P40 to P47, P50 to P57, P64 and P65 cannot be used as a port in case of uPD78213(A).
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uPD78212(A),78213(A),78214(A)

Table 3-1 Port Function

. i Specification of
Name Pin Name Function Software Pull-Up
Output or high-impedance specifiable as an
8-bit unit.
Port 0 P00 to PO7 Can be operated as 4-bit real-time output
(P00 to P03, P04 to PO7).
Transistor direct drive capability.
Port 2 P20 to P27 Input port 6-bit batch (P22 to P27)
I . "
Port 3 P30 to P37. Input or output specifiable bit-wise. nput mode pins specifiable
. as a batch
: Input or output specifiable as an 8-bit unit. .
Port 4* P40 10 P47 LED direct drive capability. 8-bit batch
. Input or output specifiable bit-wise. input mode pins
Port & P50 to P57 LED direct drive capability. specifiable as a batch
P60 to P63 Output port
Port 6¢ Input mode pins specifiable
P64 to P67 Input or output specifiable bit-wise. P
as a batch
Port 7 P70 to P75 Input port

* P40 to P47, P50 to P57, P64 and P65 cannot be used as a port in case of uPD78213(A).

3.3 REAL-TIME OUTPUT PORT
The real-time output port outputs the data stored in the buffer in synchronization with a timer match interrupt

or external interrupt. Therefore, a pulse output without jitter can be acquired.

Accordingly, this is suitable for the application (open loop control of a stepping motor etc.) which outputs any

pattern at any interval.
As Fig. 3-4, the port 0 and buffer register are the core of the configuration.

INTPO (From Outside)

INTC10 (From Timer) ————%
INTC11 (From Timer) ——

M Ly27525 0080777 Las WA
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Fig. 3-4 Real-Time Output Port Block Diagram

Interna! Bus
i‘i . {\
Real-Time Output Port | Buffer H POL 5
Control Register Register PO
4 4
Output Trigger
Control Circuit Q

Output Latch (PO)

/1

|

T
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NEC uPD78212(A).78213(A),78214(A)

3.4 TIMER/COUNTERUNIT
One channel of a 16-bit timer/counter unit and 3 channels of an 8-bit timer/counter unit are incorporated.

Table 3-2 Types and Functions for Timer/Counter

Unit 16-Bit Timer/ 8-Bit Timer/ 8-Bit Timer/ 8-Bit Timer/

Type & Function Counter Counter 1 Counter 2 Counter 3
Interval timer 2ch 2ch 2ch ich

o

E External event counter — —_ O —_—
One shot timer —_— —_ @) —_
Timer output ’ 2ch — 2ch N

Toggle output O — O —_—

§ PWM/PPG output O —_ (@) —

f:; Reai-time output —_ ®) — —

M
Pulse amplitude measurement @) O e —
Number of interrupt requests 2 2 2 1
Clock source of serial interface — — —_ O

As 7 interrupt requests are supported in total, this functions as the timer of the 7 channels.

B b427525 D0AD7?78 514 HN
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NEC | uPD78212(A),78213(A),78214(A)

Fig. 3-5 Timer/Counter Unit Block Diagram

16-bit timer/counter unit

fois ——e Timer Register TMO OVF
. Match -
Compare Register CRO0 ate 2 -0 TOO

53

O P

! ¥

Match! 209

Compare Register CRO1 £ =0 TO1
Eoge ' — INTCO0
'NTP30_—,_.. Detestion L Capture Register CR0O2 INTCO1
INTP3
8-bit timer/counter unit 1
fcwne—  Prescaler Timer Register TM1 }— OVF
< o
Co Regist Match
Rt —[: INTC10
U ] To Real-Time
- TG Output Port
e dge pture/Compare
INTPO Detection L Register CR11 ‘Match INTC11
INTPO
8-bit timer/counter unit 2
f —wl P
e rescaler Timer Register TM2 fye{ OVF
| Edge Event Input 4
INTP2/Cl O] Detection L Compare Repister Match 5 O TO?

INTP2 £R20 g+
Jt\/’ °%
28

Compare Register | Match >

CR21 a O 703
U —=INTC20
Edge Capture Register
INTP1O—= Detection L CR22 INTC21
INTP1
8-bit timer/counter unit 3
[
fcke ——=4  Prescaler Timer Register TM3 Clear

U = UART
Compare Register = Csi

CR30
Match INTP4/

Edge
Detection 1 INTC30

INTP4/ O—*
ASCK

OVF : Overflow Flag
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uPD78212(A),78213(A),78214(A)

3.5 A/D CONVERTER

An analog/digital (A/D) converter with 8 multiplexed analog inputs {(ANO to AN7) is incorporated.

The conversion is a successive approximation and the conversion result is stored in the 8-bit A/D conversion
result register (ADCR). Therefore, the conversion can be executed at high speed and accuracy (converting time 30
us approximately: at 12 MHz operation).

This prepares the folowing modes to start the A/D converting operation.

o Hardware start: Starts the conversion with a trigger input {INTP5).
o Software start : Starts the conversion by setting a bit of A/D converter mode register (ADM).

Also, the following modes are prepared for the operation after started.

o Scan mode : Selects analog inputs one after another and acquires the converted data from all pins.
o Select mode: Fixes analog inputs to one pin and acquires the continuous conversion value.

When stopping the above modes and the converting operation, all of them are specified by ADM.
However, interrupt request (INTAD) is generated when the converted result is transferred to the ADCR (except
for the select mode for software start). Therefore, the conversion values can be continuously transferred to memory

with macro service.

Table 3-3 INTAD Generation Mode

Scan Mode Select Mode
Hardware start o] o]
Software start Q -
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NEC uPD78212(A),78213(A),78214(A)

3.6 SERIAL INTERFACE
2 independent channels for serial interfaces are equipped.

o Asynchronous serial interface (UART)
o Clocked synchronous serial interface (CSl}
¢ 3-wire serial /O

e Serial bus interface (SBI)

This enables both a communication with the external system and a local communication in the system
simultaneously (see Fig. 3-7).

Fig. 3-7 Example of Serial Interface

{a) UART + SBI

#PD78214(A) (Master)

Voo
g uPD75402A (A) (Slave)
UART, [SBI}
[ ] RxD SBO SBO
RS-232-C <D SCK SCK
Driver
} Port
uPD78214 (A) {Slave)
SBO
5CK
{b) UART + 3-wire serial |I/O
K PD78214(A} (Master) uPD78C11(A) (Slave)
[3-Wire Serial YOI
SO Sl
[UART]
RxD Si SO
RS-232-C TxD SCK SCK
Driver INTPm (’\ : Port
} Port Port | INT
UPD75108(A) (Stave)
L—et SI
SO
SCK
INTPA J=-t Port
Port (V INT

* Handshake line

” B 427525 0080782 Tus5 W
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uPD78212(A),78213(A),78214(A)

3.6.1 Asynchronous Serial Interface
A UART (Universal Asynchronous Receiver Transmitter) has been incorporated as an asynchronous serial

interface. This is the method to transmit the one-byte data following the start bit.

As the baud rate generator dedicated for UART is incorporated, communication is possible with a wide range

of any baud rate.

Also, the baud rate can be defined by dividing the input clock for the ASCK pin.
Moreover, a baud rate can be generated with 8-bit timer/ counter 3.

If the baud rate generator dedicated for UART is used, the baud rate (31.25 kbps) of the MID! standard can be

acquired.

RxD

D

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

Fig. 3-8 Asynchronous Serial Interface Block Diagram

fou :

S Internal Bus
Receive Buffer |RXB
Receive Shift Transmit Shift ™S
Register Register
o <}
. = INTSR .
Receive Control Transmit Contro! | INTST
Parity Check | _ INTSER Parity Addition
116 1/16
UAHTﬂedicated_ Baud Rate Generator
i" i
|
[ fox —e] 1/N1 | % 5|1
| g N 2!
————— 1 % 2z _1/ % T
ASCK o—b—%—— < @ :
e e —— .| g
2
A
TM3 Output 1/2

Internal system clock frequency {(system clock frequency / 2)
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NEC uPD78212(A),78213(A),78214(A)

3.6.2 Clocked Serial Interface 7
This is a method to communicate 1-byte data in synchronization with the serial clock which is activated by master

device and starts to transmit.

Fig. 3-9 Clocked Serial Interface Block Diagram

S internal Bus S

Set Clear
si O—D—— 0 SI0 i
5 .
13 Shift Register Output
@ Latch
SO/SBO | &
{ ‘ Busy/
| - Acknowiedge
N-ch Open-Drain Qutput Generator
also Possible (SBO: SBI}
Bus Release
Command/
Acknowledge
Detector
SCK O—t Serial Clock Interrupt
ScK E Counter Generator INTCS!
le— TM3 Qutput/2
Serial Clock .
Control S fo/8
Circuit e
Q e § e few/32

fax : Internal system clock frequency (system clock frequency / 2)

(1) 3-wire serial I/O
This is a interface to communicate with a device which incorporates a conventional clocked serial interface.

Basically, the communication is made through 3 wires of serial clock (SCK) and serial data (S, SO). in case of
connecting with multiple device, the handshake line is required.

(2) SBI
This can communicate with a multiple device through 2 wires of serial clock {(SCK) and serial bus (SB0) and this

is a NEC standard serial interface.
The master device outputs *address” from the SBO pin and selects the slave device as communication target.

Then, "command" and “data" are transmitted and received between the master and slave devices.

2% B Lu27525 0080784 816 WA
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uPD78212(A),78213(A),78214(A)

4. INTERNAL/EXTERNAL CONTROL FUNCTION

4.1 INTERRUPT

The following two serving modes can be selected by a program for interrupt request serving as shown in Table

4-1,

Table 4-1 Interrupt Request Servicing

Servicing Mode

Servicing Subject

Servicing

PC, PSW Contents

Vectored interrupt

Software

Branches to service routine, and executes
{any process contents)

With save and return

Macro service

Firmware

Data transfer etc. between memory and /O
(fixed process contents)

Hold

B k427?525 00aO0?85 7?54 HE
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NEC uPD78212(A),78213(A),78214(A)

4.1.1 Interrupt Source

The interrupt source includes the 19 types and a BRK instruction execution as shown in Table 4-2.

The priority order of the interrupt servicing can be set to 2 levels (high and low priority levels). Therefore, it can
separate the levels of the nest control atinterrupt servicing and the interrupt request generated simultaneously (see
Fig. 4-1, Fig. 4-2). However, nesting advances certainly in the macro service (not held).

The default priority is the priority level (fixed) to service the interrupt requests which is generated at the same
level simultaneously (see Fig. 4-2).

Table 3-2 Interrupt Source

Type Delfat-m Source internal/ Mac.ro
Priority Name Trigger External Service
Software BRK instruction execution J—
Non- ' X -
maskable NMI Pin input edge detection
0 (highest) INTPO Pin input edge detection (TM1 capture trigger) External
1 INTP1 Pin input edge detection (TM2 capture trigger}
2 INTP2 Pin input edge detection {TM2 event counter input)
3 INTP3 Pin input edge detection {TMO capture trigger)
4 INTCOO TMO to CROO match signal generation
5 INTCO1 TMO to CRO1 match signal generation
6 INTC10 TM1 to CR10 match signal generation Internal
7 INTC11 TM1 to CR11 match signal generation O
Maskable 8 INTC21 TM2 to CR21 match signal generation
o INTP4 Pin input edge detection External
INTC30 TM3 to CR30 match signal generation Internal
INTPS Pin input edge detection Externa!l
10 A/D converter conversion termination (transfer to
INTAD ADCR)
1" INTC20 TM2 to CR20 match signal generation
12 INTSER ASI receive error generation Internal —
13 INTSR ASlI receive termination
14 INTST ASI transmit termination O
15 {lowest) | INTCSI CSI transfer termination
T™MO : 16-bit timer
TM1 to TM3 : 8-bit timer
ASI : Asynchronous serial interface
CSl : Clocked serial interface

28 B 427525 008078 L0 MW
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NEC uPD78212(A),78213(A),78214(A)

Fig. 41 Servicing Example for Another Interrupt Request Generation while an Interrupt Servicing

( Main Routine 3

INesting 11 [Nesting 2) (Nesting 3]

Servicing of a

Servicing of b
Macro Service

Request b —»
Vectored Interrupt Request a — Y Servicing of ¢
(Low Priority Level) Vectored Servicing of d
Interrupt Macro Service
Request ¢ — Request d —
{High Priority

Level)

Servicing of e

Servicing of f

Macro Service
Request f —»

Vectored Interrupt Request e —

+ Vectored Interrupt Request g (Low Priority
{High Priority Level)

Servicing Servicing of h Level: Held)
of

AN

Macro Service
Request h —»

Fig. 4-2 Servicing Example for Simultaneously Generated Interrupt Request

( Main Routine j

|Nesting 1] [Nesting 2}
Servicing of b

* Vectored Interrupt Request a
{Low Priority Level)
* Macro Service Request b ¥
{High Priority Level) -
® Macro Service Request ¢
{Low Priority Levet)
* Vectored Interrupt Request d
(High Priority Level)
Default Priority: a>b>c>d

Servicing of d Servicing of ¢

Servicing of a

B Lu427525 00407487 527 W 29
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NEC uPD78212(A),78213(A),78214(A)

4.1.2 Vectored interrupt

The memory contents of the vector table address, which corresponds to the interrupt source, is branched into
the processing routine as a destination address.

As the CPU executes the interrupt servicing, the following operations occur.

© When branching: Saves the CPU status (PC, PSW contents) to the stack.
© When restoring : Restores the CPU status (PC, PSW contents) from the stack.

The RETI instruction executes returning to the main routine from the service routine.

Table 4-3 Vector Table Address

Interrupt Source - Vector Table Interrupt Source Vector Table
. Address P Address
BRK 003EH INTC21 001CH
NMI _ 0002H INTP4 GOOEH
INTPO 0006H INTC30
INTP1 0008H INTPS

0010H
INTP2 000AH INTAD
INTP3 000CH INTC20 0012H
INTCOO 0014H INTSER 0020H
INTCO1 0016H INTSR 0022H
INTC10 0018H INTST 0024H
INTC13 001AH INTCSI 0026H

4.1.3 Macro Service .

This is a function to transfer the data between the memory special function registers {(SFR) not through the CPU.
The macro service controller accesses the memory and SFR, and transfers directly data without fetching it.

The high-speed data transfer can be performed because the CPU status is neither saved nor restored and data
is not fetched.

Fig. 4-3 Macro Service

Read  |Macro Service | WVrite
Write Controller Read

SFR

CPU Memory

S internal Bus
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NEC HPD78212(A),78213(A),78214(A)

4.1.4 WMacro Service Application Example

{1) Transmit operation of serial interface

Transmit Data Storage Buffer (Memory)

Data n

Data n—1

3)
W
J)
4

Data 2
Data 1

1
S Internal Bus S
<

DO <} freansmit Shift Register| TXS (SFR)

Transmission Control |~ INTST

Whenever the macro service request INTST is generated, the next send data is transferred to TXS from the
memory. When the data n (last byte) is transferred to TXS (the send data storage buffer becomes empty), a vectored
interrupt request INTST is generated.

(2} Receive operation of serial interface

Receive Data Storage Buffer (Memory)

Data n
Data n—1
= =
Data 2
Data 1

ﬁ
S Internal Bus S
{}

| Receive Butfer | RXB (SFR)

RxD O—-—D——[ Receive Shift Register I

Receive Control ——" INTSR

Whenever the macro service request INTSR is generated, the receive data is transferred to the memory from RXB.
When the data n (last byte) is transferred to the memory (the receive data storage buffer becomes empty), the
vectored interrupt request INTSR is generated.

B k427525 EIEIBIU'?&CI 3TT A a1
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{3) Real-time output port

The INTC10 and INTC11 become output triggers of the real-time output port. In the macro service to them, the
next output pattern and interval can be set simultaneously. Therefore, the INTC10 and INTC11cancontrol 2-system
stepping motor independently. Also, it can be applied to control a PWM or DC motor, etc.

Qutput Pattern Profile (Memory) Output Timing Profile (Memory)

Pn Tn
P n-t T
e~ = == =
P2 T2
P T

S Internal Bus S S Internal Bus AS
Match {;
]-—I—I CR10

INTC10
Qutput Latch TM1

P00-PO3 ¢

Wheneverthe macro service request INTC10 is generated, the pattern and timing are transferred toPOL and CR10
respectively. When the contents of the TM1 match with the contents of the CR10, the next INTC10 is generated and
the contents ofthe POL is sentto the output latch. If Tn {last byte) is sentto CR10, a vectored interrupt request INTC10
is generated.

The same operation is available for INTC11 (different point: CR10 = CR11, POL — POH, P00 to P03 — PO4 to P07).

Jiser
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42 LOCAL BUS INTERFACE
External connection of memory and an IfO (memory mapped 1/O) are allowed and the 1M-byte memory space
is supported {see Figs. 3-1 and 3-2).

4.2.1 Memory Extension
The following modes have been prepared as a memory extension function.
¢ External memory extension mode:
Extends the program memory and data memory to 48384 bytes {56704 bytes in case of uPD78212(A)) ex-
ternally. But this area can be used unconditionally under the ROM-less mode (EA = L).
O 1M-byte extension mode:
Expands the data memory by 960K bytes and become a 1 M-byte memory space.

42.2 Programmable Wait

A wait can be independently inserted to the memory mapped on both a normal address (00000H to OFFFFH) and
an extended address {10000H to FFFFFH). Therefore, the efficiency of the entire system is not decreased even if a
memory with a different access time is connected.

4.2.3 Pseudo-Static RAM Refresh Function -
The refresh operations are as follows.
o Pulse refresh:
Outputs the refresh pulse to REFRQ pin in synchronization with a bus cycle.
© Power-down self refresh:
Outputs a low-level to the REFRQ pin in the standby mode and holds the contents of the pseudo-static RAM.

B Lu2?525 0030791 T54 WM 33
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43 STANDBY
This is a function to reduce the power consumption of the chip. The following modes have been prepared.

o HALT mode: Stops the operation clock of the CPU. The average power consumption is reduced by its
intermittent operation combined with normal operation.

o STOP mode: Stops the oscillator. This stops all operation in the chip and makes the minute power consump-
tion status only with leakage current.

These modes are programmable.
Also, the macro service is started from the HALT mode.

Fig. 4-4 Standby Status Flow

Program
Operation

(Standby)

RESET Input NMI tnput
Vectored Interrupt

HALT Setting
Request *2

{Standby)

B
<g
D Vectored interrupt Request *1

* 1. In case of a low priority level vectored interrupt request {(interrupt disable status if low priority sequence

under the HALT setting).
2. Incaseofa high priority level vectored interrupt request, orincase of ainterrupt enable status of a low priority

sequence under the HALT setting.
3. In case of a low priority level macro service (interrupt disable status of a low priority sequence under the

HALT setting).
4. Incase ofa high priority level macro service, orin case of ainterrupt enable status of a low priority sequence

under the HALT setting.

Interrupt Request
at Interrupt Disable

B L427525 0080792 994 N
34

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC uPD78212(A),78213(A),78214(A)

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

4.4 RESET

When a low level is input to the RESET pin, the internal hardware is initialized (reset state).

When the RESET input becomes from a low leve! to a high level, the following data is setin the program counter
{PC).

o Lower 8 bits of PC: Contents of 0000H address
O Upper 8 bits of PC: Contents of 0001H address

The contents of the PC set the destination address and the program execution starts from the address. Therefore,
it can start from any address by reset start.

The contents of each register should be set by a program as required.

A noise eliminator has been incorporated in the RESET input circuit to prevent any error due to noise. This noise
eliminator circuit is a sampling circuit based on analog delay.

Fig. 4-5 Reset Acknowledge

Delay Delay Delay PC Initialization Instruction Execution
l___l 1 } of Reset Start Address
RESET
{Input) q
Internal
Reset Signal

| }

Reset Start Reset End

Setthe RESET signal active in the reset operation at power-on until oscillation stabilization time (approx. 40 ms)
elapses.

Fig. 4-6 Reset Operation at Power-On

Oscillation Stabilization Time Delay  PC Initialization , Instruction Execution of Reset Start Address
1 ¥

Voo
RESET
({Input)

Internal ,
Reset Signal

Reset End
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* 5. INSTRUCTION SET
(1) 8-bitinstructions
MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC,
ROLC, SHR, SHL, ROR4, ROL4, DBNZ

Table 5-1 Instructions Classified by 8-Bit Addressing Mode

2nd Operand r saddr
#byte A , , sfr mem | &mem | laddr16 |&laddri6| PSW n None*2
1st Operand T saddr
MOV MOV MOV | MOV MOV
A ADD*1 y XCH XCH XCH XCH XCH MOV | MOV MOV
ADD*1 | ADD®*1 | ADD*1 |ADD*1
ROR
MOV RORC MULU
r MOV XCH ROL DIVUW
ADD*1 ROLC DEC
SHR INC
SHL
(4] DBNZ
MOV DEC
saddr Avos, | mov XCH INC
ADD*1 DBNZ
MOV POP
str ADD*1 | MOV PUSH
mem
& mem MOV
mem1 ROR4
&mem1 ROL4
laddr16
&laddr16 MoV
POP
PSW MOV MOV PUSH
STBC MOV

* 1. ADDC, SUB, SUBC, AND, OR, XOR and CMP are same as ADD.
2. There is no 2nd operand, or the 2nd operand is not an operand address.
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{(2) 16-bitinstructions
MOVW, ADDW, SUBW, CMPW, INCW, DECW, SHRW, SHLW

Table 5-2 Instructions Classified by 16-Bit Addressing Mode

2nd Operand '
#word AX , saddrp | sfrp mem1 |&mem1 SP n None
1st Operand r
ADDW appw | MOV ':gm’
AX SUBW SuBw MOVW | MOVW | MOVW
CMPW CMPW SUBW | susw
CMPW | CMPW
DECW
P MOVW MOVW SHLW INCW
, SHRW | PUSH
POP
saddrp MOVW | MOVW
sfrp MOVW | MOVW
mem1
&mem1 Movw
DECW
SP MOVW | MOVW
0 INCW

B Luy2?525 D0AO?95 LT3 WA
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(3) Bit manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

Table 6-3 Instructions Classified by Bit Manipulation instruction Addressing Mode

2nd Operand saddr. | /saddr. /PSW
cy A.bit | /A.bit | X.bit |/X.bit sfr.bit | /sfr.bit | PSW.bit ) None*
1st 0perand bit bit bit

MoV1 MOoV1 MoVt MOV1 MOv1 CLR1
cy AND1 AND1 | AND1 AND1 { AND? | AND1 AND1 | AND1 AND1 AND1 NOTY

OR1 OR1 OR1 OR1 OR1 OR1 OR1 OR1 OR1 OR1 SET1
XOR1 XOR1 XOR1 XOR1 XOR1

A.bit MOV1 BF

X.bit MOV1

saddr.bit MOV1 : SET1

sfr.bit MOVt

PSW.bit MOoV1

* There is no 2nd operand, or the 2nd operand is not an operand address.

\ B Lu2?525 008079b 537 HA
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(4) Call/branch instructions
CALL, CALLF, CALLT, BR, BC, BT, BF, BTCLR, DBNZ, BL, BNC, BNL, BZ, BE, BNZ, BNE

Table 5-4 Instructions Classified by Call/Branch Instruction Addressing Mode

Operands of
Instruction $addr16 laddr16 rp laddr11 [addrs)
Address
Basic BR CALL CALL CALLF CALLT
instructions BC* BR BR
BT
Compound BF
Instructions BTCLR
DBNZ

* BL, BNC, BNL, BZ, BF, BNZ and BNE are same as BC.

{5} Otherinstructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, NOP, El, DI, SEL

M Lu27525 0080797 470 B
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6. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Voo -0.51t0+7.0 v
Supply voltage AVier -0.5t0 Voo +0.5 v
AVss -0.5t0 +0.5 Vv
Vn -0.5 to Voo +0.5 \Y
Input voltage
Viz * -0.5 to AVeer +0.5 \%
Output voltage " Vo -0.5 to Voo +0.5 \'4
' 1 pin 15 mA
Output current low - ™
All output pins total 100 mA
| 1 pin -10 mA
Output current high on
e 9 All output pins total -50 mA
Operating temperature Tomt —40 to +85 °C
Storage temperature Tug -65 to +150 °C

*= Pinswhich are used as input pins of the A/D converter and which are selected by ANIO to ANI2 of the ADM register
when the A/D converter is not operated in P70/ANO to P75/ANS, P66/WAIT/ANG, P67/REFRQ/AN7 pins. However,
Vi1 absolute maximum ratings should also be satisfied.

* Note Product quality may suffer if the absolute maximum rating is exceeded for even a single parameter or even
momentarily. That is, the absolute maximum ratings are rated values at which the productis 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.

OPERATING CONDITIONS
CLOCK FREQUENCY OPERATING TEMPERATURE (Toer) SUPPLY VOLTAGE (Voo)
4 MHz < fxx< 12 MHz -40 to +85 °C +5V:10%

CAPACITANCE (T. = 25 °C, Voo = Vss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance o £=1MHz 20 pF
Output capacitance Co unmeasured pins 20 pF
1/O capacitance Cio returned to O V. 20 pF

M bL427525 0080798 302 WE
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OSCILLATOR CHARACTERISTICS (Ta = —40 to +85 °C, Voo = +5V 10 %, Vss =0 V)

RECOMMENDED
RESONATOR CIRCUIT PARAMETER MIN. MAX. UNIT
Coramic Vss X1 X2
resonator - ;
or : }_—-IDI—:{_ Oscillator frequency (fxx) 4 12 MHz
crystal i (o] c2
resonator : -[ l !
77 '
: | 1 X2 | X1 input frequency (fx) 4 12 MHz
| L
3 External
clock X1 input rising/falling time
0 30 ns
HCMOS (e, tre)
Invertor
X1 input high/low level width
{twxn, twxi) 30 130 ns
Note When using the clock oscillator, wiring in the area enclosed with the dotted line should be carried out as *

follows to avoid an adverse effect from wiring capacitance.

» Wiring should be as short as possible.
+ Wiring should not cross other signal lines.
+ Wiring should not be placed close to a varying high current.

+ The potential of the oscillator capacitor ground should be the same as Vss. Do not ground it to a ground
pattern in which a high current flows.
» Do not fetch a signal from the oscillator.

BN L427525 00A0799 249 M “
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DC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = +5 V 10 %, Vss =0V}

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Input voltage low Vi 0 0.8 v
Vit Pins except for *1 and *2 2.2 Voo Y
Input voltage low Vinz Pin of *1 2.2 AVRer \
Vinz Pin of *2 0.8Voo Voo \Y
Vo1 low = 2.0 mA 0.45 \'4
Output voltage tow
Vouz jo. = 8.0 mA *3 1.0 \
Vou1 low = -1.0 mA Voo-1.0 \
Output voltage high - Voz lon = =100 pA Voo-0.5 v
Voma lon = =5.0 mA *4 2.0 A
X1 input current low 18 ovsviavu -100 HA
X1 input current high b Viz S VI S Voo 100 HA
Input leakage current Iu 0VS Vis Voo +10 UA
Output leakage current Lo 0V < Vo< Voo +10 HA
AVrer current Alrer Operating mode fxx = 12 MHz 15 5.0 mA
loo1 Operating mode fxx = 12 MHz 20 40 mA
Voo supply current
loo2 HALT mode fxx = 12 MHz 7 20 mA
Data retention voltage Vooor STOP mode 2.5 5.5 v
STOP | Vooon =25V 2 20 HA
Data retention current looor
mode | Vooor=5V +10 % 5 850 HA
Pull-up resistor Ru i=0V 15 40 80 kQ

* 1. Pins which are used as input pins of the A/D converter and which are selected by bit ANIO to ANi2 of
the ADM register when the A/D converter is not operated in P70/ANO to P75/ANS, P66/WAIT/ANG, P67/
REFRQ/ANTY pins.

2. X1, X2, RESET, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/C1, P24/INTP3, P25/INTP4/ASCK, P26/INTP5,

P27/Sl, P32/SCK, P33/SO/SBO, EA pins

P40/ADO0 to P47/AD7, P50/A8 to P57/A15 pins

4. P00 to P07 pins

w
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AC CHARACTERISTICS (Ta = -40 to +85 °C, Voo=+5V £10 %, Vss=0V)
READ/WRITE OPERATION (1/2)

PARAMETER SYMBOL | TEST CONDITIONS MIN. MAX. UNIT

X1 input clock cycle time torx 82 250 ns
Address setup time (to ASTB!) tsasT * 52 ns
Address hold time (from ASTBLl) %  tusta 25 ns
Address hold time (from RDT) tRa 30 ns
Address hold time (from WRT) thwa 30 ns
RDJ! delay time from address toan * 129 ns
Address fioat time {from RDl) tran * n ns
Data input time from address toan * No. of waits = 0 228 ns
Data input time from ASTB! tosTio * No. of waits = 0 181 ns
Data input time from RDJ toriD * No. of waits = 0 100 ns
RDJ{ delay time from ASTB! tosta * 52 ns
Data hoid time (from RDT) iAo 0 ns
Address active time from RDT toRa * 124 ns
ASTBT delay time from RDT torsT * 124 ns
RD low-level width twa * No. of waits = 0 124 ns
ASTB high-level width twsTH * 52 ns
WRJ! delay time from address toaw * 129 ns
Data output time from ASTB! tostop * 142 ns
Data output time from WR{ towoo 60 ns
Wil delay time from ASTBL tosTwi * With refreshing disabled 52 ns

tosTw2 * With refreshing enabled 129 ns
Data setup time (to WRT) tscowr * | No. of waits = 0 146 ns
Data setup time (to WRI) tsoowr * With refreshing enabled 22 ns
Data hold time (from WRT) ¢ tuwoo 20 ns
ASTBT delay time from WRT towst * 42 ns

twwir * \llﬂvciyt.ho;evar;i:i:% disabled 196 ns
WR low-level width towz ® With relresh.ing enabled 114 ns

No. of waits = 0

WAITL input time from address toawr * 146 ns
WAIT! input time from ASTB{ tosTwr * 84 ns

* The hoid time includes the time to hold the Vou and Vo under the load conditions of C. = 100 pF and
R. = 2 k).
Remarks 1. The values in the above table are based on "fxx = 12 MHz and C. = 100 pF".
2. For a parameter with an * in the SYMBOL column, refer to “tevx DEPENDENT BUS TIMING
DEFINITION" as well.
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READ/WRITE OPERATION (2/2)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
WAIT hold time from ASTBL tiswr® | No. of external waits = 1 174 ns
WAITT delay time from ASTBL tosTwin® No. of externat waits = 1 273 ns
WAIT! input time from RD{ torwTL* 22 ns
WAIT hold time from RDJ tHawr* No. of external waits = 1 87 ns
WAITT delay time from RDL toRwTH® No. of externat waits = 1 186 ns
Data input time from WAITT towno* 62 ns
[ WRT delay time from WAITT towrw*® 154 ns
RDT delay time from WAITT towmn® 72 ns
WAIT input time from WRJ
(At refresh disabled) towwn ® 22 ns
WAIT hold time | Refresh disabled tHwwTr® No. of external waits = 1 87 ns
from WR. Refresh enabled | twwrz* | No. of external waits = 1 5 ns
WAITT delay | Refresh disabled| towwnn® | No. of external waits = 1 186 ns
time from WRJ! | Refresh enabled | towwmz* | No. of external waits = 1 104 ns
REFRQ! delay time from RDT torrro® 154 ns
REFRGL delay time from WRT towrro* 72 ns
REFRQ low-level width twaraL* 120 ns
ASTBT delay time from REFRQT | torost® 280 ns

Remarks 1. The values in the above table are based on "fxx = 12 MHz and C. = 100 pF*.
2. For a parameter with an * in the SYMBOL column, refer to "tcrx DEPENDENT BUS TIMING
DEFINITION" as well.
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SERIAL OPERATION
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Input External clock 1.0 us
Serial clock cycle time tevsk Internal divided by 16 1.3 us
Qutput -
Internal divided by 64 5.3 us
Input External clock 420 ns
Serial clock low-level width twskL Internal divided by 16 556 ns
Output -
Internal divided by 64 2.5 us
Input External clock 420 ns
Serial clock high-level width twskH Internal divided by 16 556 ns
‘ Output
P Internal divided by 64 2.5 us
Sl, SBO setup time (to SCKT) tsssk 150 ns
S), SBO hold time (from SCKT) thssk 400 ns
CMOS push-pull output
tosesk1 0 300 ns
SO/SBO output delay time (3-wire serial I/0 mode)
{from SCKl) Open-drain output (SBI mode),
toseskz 0 800 ns
R = 1kQ
SBO high hold time (from SCKT) thsBsk 4 tovx
SBI mode
SBO low setup time (to SCK{) tssesk 4 tovx
SBO low-level width twseL 4 tovx
S$BO high-level width twseH 4 tevx

Remarks The values in the above table are based on "fxx = 12 MHz and C. = 100 pF".
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OTHER OPERATIONS
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
NMI low-leve! width twiiL 10 HS
NMI high-level width twhiH 10 us
INTPO to INTPS low-level width twime 24 tevx
INTPO to INTPS high-level width twith 24 tevx
RESET low-level width twRsL 10 us
RESET high-level width twrsH 10 us
EXTERNAL CLOCK TIMING
PARAMETER 1 SYMBOL TEST CONDITIONS MIN. MAX, UNIT
X1 input low-level width twxi . 30 130 ns
X1 input high-level width twxn 30 130 ns
X1 input rise time txr N 0 30 ns
X1 input fall time txr 0 30 ns
X1 input clock cycle time tevx 82 250 ns

A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, Voo.= +5 V £10 %, Vss = AVss = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Resolution 8 bit
40V € AVaer € Voo 0.4 %
Ta =-10to +70°C
Overall error ®
3.4V < AVeer £ Voo 08 %
Ta =-10 to +70°C
40V < AVaer < Voo 0.8 %
Quantization error +1/2 LSB
82 ns < tevx < 125 ns 360 tovx
(The FR bit of ADM is to be "0")
Conversion time tcony
125 ns < tevx < 250 ns
. 240 tovx
{The FR bit of ADM is to be "1%)
82 ns < tevx < 125 ns
(The FR bit of ADM is to be "07) 72 tonx
Sampling time
tsame 125 ns < tevx € 250 ns
{The FR bit of ADM is to be *17) 48 tevx
. v 0.3 AVrer v
Analog input voltage AN -0 +0.3
{\nalog input Ran 1000 MO
impedance
Reference voltage AVrer 3.4 Voo v
fxx = 12 MHz 15 5.0 mA
AVrer current Alrer
STOP mode 0.2 15 mA

* Quantization error is not included. Represented by the ratio to full-scale value.
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tcvx DEPENDENT BUS TIMING DEFINITION (1/2)

PARAMETER SYMBOL EXPRESSION MIN./MAX. 12 MH2 UNIT
X1 input clock cycle time tevx MIN. 82 ns
Address setup time (to ASTB{) tsasT tevx = 30 MIN. 52 ns
RD! delay time from address toar 2tevx - 35 MIN. 129 ns
Address float time {from RD.) tea tovx/2 - 30 MIN. n ns
Data input time from address toan {4 + 2n) tevx - 100 MAX. 228* ns
Data input time from ASTBL tosTo {3 + 2n) tevx - 65 MAX. 181+ ns
Data input time from EB.L ) toRID (2 + 2n) tovx - 64 MAX. 100* ns
RD! delay time from ASTBL | tosm tevx ~ 30 MIN. 52 ns
Address active time from RDT tona 2tevx - 40 MIN. 124 ns
ASTBT delay time from RDT tORST 2tevx - 40 MIN. 124 ns
RD low-level width twRL (2 + 2n) tevx - 40 MiIN. 124 ns
ASTB high-level width twsTH tevx - 30 MIN. 52 ns
WR! delay time from address toaw 2tevx — 35 MIN. 129 ns
Data output time from ASTBI tosTop tevx + 60 MAX. 142 ns
tevx - 30
tosTwi MIN. 52 ns

_ (With refreshing disabled)
WRJ delay time from ASTBl

2tevx — 35
tosTw2 MIN. 129 ns
{With refreshing enabled)
Data setup time (to WRT) tSODWR (3 + 2n) tevx - 100 MIN. 146* ns
tevx — 60
Data setup time {to WR1) tsoowr MIN. 22 ns
{With refreshing enabled)
ASTBT delay time from WRT towst tcvx — 40 MIN. a2 ns

(3 + 2n) teyx - 50
twwi1 MIN. 196" ns
_ {With refreshing disabled)
WR low-leve! width

{3 + 2n) tevx - 50

twwiz MIN. 114* ns
{With refreshing enabled)

WAIT! input time from address toAWT 3tevx - 100 MAX. 146 ns
WAIT! input time from ASTBI tosTwT 2tcvx — 80 MAX. 84 ns
Remarks "n" indicates the number of waits.

* Whenn=0
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terx DEPENDENT BUS TIMING DEFINITION (2/2)

PARAMETER SYMBOL EXPRESSION MIN./MAX. 12 MH2 UNIT
* WAIT hold time from ASTBL tustwr | 2Xtevx + 10 MIN. 174% ns
* WAITT delay time from ASTBL toSTWTH 2(1 + X)tcvx - 55 MAX. 273% ns
WAIT! input time from RD{ toRWTL tevx - 60 MAX. 22 ns
* WAIT hold time from RD! tHRWT {2X - Mevx + 5 MiIN. 87+ ns
* WATTT delay time from RDJ torwrh (2X + T)tevx - 60 MAX. 186" ns
Data input time from WAITT towTip tevx - 20 MAX. 62 ns
WRT delay time from WAITT towrw 2tevx - 10 MIN. 154 ns
RDT delay time from WART towTr tevx — 10 MIN. 72 ns
WAIT input time frorm WR
(At refresh disabled) toww tevx - 60 MAX. 22 ns
WAIT hold time | Refresh disabled|  twwwn {2X = Ntevx + 5 MIN. 87+ ns
* from WR{ Refresh enabled towwrz | 2(X = T)tevx+ 5 MIN. 5 ns
WAITT delay | Refresh disabled | towwrmi | {2X + 1)tovx - 60 MAX. 186* ns
* time from WR{ | Refresh enabled towwTHz 2Xtevx — 60 MAX. 104* ns
REFRQ! delay time from RDT 1ORRFQ 2tcvx ~ 10 MIN. 154 ns
REFRQ! delay time from WRT townro tevx — 10 MIN. 72 ns
REFRQ low-level width twWRFOL 2tevx - 44 MIN. 120 ns
ASTBT delay time from REFRQT torrasT Atcvx — 48 MIN. 280 ns

Remarks 1. X: The number of the external wait. (1, 2, ...)
2. tevx = 82 ns {fxx = 12 MHz)
3. "n" indicates the number of waits.

* When X =1
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NEC HUPD78212(A),78213(A),78214(A)

DATA RETENTION CHARACTERISTICS {Ta = -40 to +85 °C)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Data retention voltage Vooor STOP mode 25 5.5 v
Voobr = 2.5 V 2 20 uA
Data retention current lobor
Vooor = 5 V +10 % 5 50 uA
Voo rise time tavo 200 us
Voo fall time trvD 200 us

Voo hold time (from
tuvo 0

ms
STOP mode setting)
STOP release signal -
. toReL 0 ms

input time
Oscillation stabilization Crystal resonator 30 ms
wait time twarr ,

Ceramic resonator 5 ms
Low-level input voitage Vi

Specific pin® 0 0.1 Vooor Vv
High-level input voltage ViH 0.9 Vooos Vooor v

* RESET, P20/NMI, P21/INTPQ, P22/INTP1, P23/INTP2/CI, P24/INTP3, P25/INTP4/ASCK, P26/INTP5, P27/S|, P32/SCK,
P33/SO/SBO, EA pins

AC Timing Test Point
VootV
08Vooorz.2Vv 08Vooor22Vv
:> Test Points
o8v o8v
045V

B Luy27525 0080807 Lu5 WM 49
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uPD78212(A),78213(A),78214(A)

NEC

Timing Waveform

—DI
F\ /W v S

tovx

X1 -\_}‘_\
X X

AB8-A15
P60-P63
- 1DaID j—— tura ——=|

l@———— toAR ———»

Y

THRID

ADQ-AD7 _(
tsasT tHsTA - traR o .
- ad ona ‘
: tosto ———¥
twsth — tostR P g youp —— -—— {opsT —9]
- twhL
lL

ls ’

RD

Write operation

A W e alalaWaats
XX

ool @ |
 — (X

ADO-AD7 —< x 4
. tSAST_ (‘MSTL thwoo
‘ tostop L tsoowr ———— =} [—
towop, _tsoulf
_ ASTB 1 N - i ¥ \
twstn - twwi ol [ towsT —5‘
“— twwiz ——— ™
—_ Y= T =" Y A
WR Et i‘\ #
[ tosTwi — 9
[ tostwz ————— ™|
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NEC | uPD78212(A),78213(A),78214(A)

External WAIT Signal Input Timing

Read operation

S\ S\ S

P02 A X
e | ) X

towtio
- tosST™WTH -
i tusTwT -
[ torwTH |

_ f—— i ——
RD

o tpsTwr -

» 1 {DRWTL 4= towrs —

WAT ) \ 7

Write operation

N\ S\ S\ S
s XX XX
ADOAD? Y X

tosTWIH
tusTWT >

 emeeen [ towwTH2
WR \ ‘!“_—‘tnvwwz—"—’ /
- tostwr — ] Dol
toawT gl towtw
WAT \ /
- {owwe
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NEC uPD78212(A),78213(A),78214(A)

Refresh Timing Waveform

Refresh after read

ASTB 1 '

RD
tDRRFQ <—— {pprasT — ™

REFRQ

twhraL

Refresh after write

ASTB /

WR
towrfa < tpreasT ——

REFRQ

twRFaL
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NEC uPD78212(A),78213(A),78214(A)

Serial Operation

3-wire serial 1/0 mode

3 \; ;L 5§ / \ ,Z \ | /

_sssk | | thssk

[————— tovsk ———» -

tosesk1

SO . X & Output Data X L

S$BIl Mode

Bus release signal transfer

x__/ N\
HSBSK _" “*— twsse “®— twsen ' tesask

seo L X X

Commangd signal transfer

twskL twskH

— l—
1DsSBSK2 188k tussk
yd X /0 Data

SBO
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NEC uPD78212(A),78213(A),78214(A)

Interrupt Input Timing
T twnie
0.8Voo
NMI 0.8v
twirh twim
0.8Vop
INTPO-INTPS 0.8V
Reset Input Timing
twhsH tWRSL
s=SET 0.8Vop
RESET 0.8V
54 I L4y27525 0080812 502 HN
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'NEC o ©PD78212(A),78213(A),78214(A)

External Clock Timing

ot tWxH ———

08Voo A R /
Xt 0.8V°D;/ \( F

> e —| e ixe

[ty —

B tevx >
Data Retention Characteristics
STOP Mode Setting
((
J)
Voo Vooor
ik toREL
thvo - — - twair ——a]
trvo tavo

NMi \ / 0.8Veo
(Release by Falling Edge) \
e
(<
(
l D)

0.8Voo
NMI /
{Release by Rising Edge) 0.8v
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NEC

uPD78212(A),78213(A),78214(A)

7. PACKAGE INFORMATION

64PIN PLASTIC SHRINK DIP (750 mil)

64

33
nnnonnnonnannpoonAannnnnnanonnn

l‘l_ILJLJLIULJLJULJU»LJUULlLlUUUUUUUUUUUUUUU

A

K
~H .
0~15
PB4C-70-750A.C
NOTES o N ITEM |  MILLIMETERS INCHES
1) Each lead centerline is located within 0.17
mm (0.007 inch) of its true position (T.P.) A 58.68 MAX. 2.311 MAX.
at maximum material condition. B 1.78 MAX. 0.070 MAX.
C 1.778 (T.P.) 0.070 (T.P.)
2) item “K” to center of leads when formed oo 5504
parallel. D 0.50 0.020-0.005
F 0.9 MIN. 0.035 MIN.
G 3.2°93 0.1260.012
H 0.51 MIN, 0.020 MIN.
i 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P.) 0.750 (T.P.)
L 17.0 0.669
M 0.25-8:.08 0.010:8:833
N 0.17 0.007
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NEC

uPD78212(A),78213(A),78214(A)

64 PIN PLASTIC QuUIP
A

6q‘ﬂn"nﬂn“n"nﬂnﬂn"nnnﬂn"nnnﬂn"n"nﬂ

33

A

>— i : _

1 32
| o T
. w
g X
1 7
T
| y 1
H N
P64GQ-100-36

NOTE ITEM MILLIMETER

Each lead centerline is located within 0.25 mm s INCHES

{0.010 inch) of its true position (T.P.) at maxi- A 415283 1.634288%

mum material condition. c 16.5 0.650
H 0.50%1° 0.020-858%
| 0.25 0.010
J 254 (T.P) 0.100 (T.P)
K 1.27 (T.P) 0.050 (T.P)
M 1.128% 0.043:885
N 0.25:82 0.0102883%
P 4003 0.157:8812
S 3.6*%! 0.1428882
w 24.13*'% 0.950*°942
X 19.0511.05 0_750:1:0.042
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NEC

uPD78212(A),78213(A),78214(A)

64 PIN PLASTIC QFP (0OJ14)

B
i, 38 33 b
[=—==p ‘b ,
] ! ———] detail of lead end
—rr] Ty
= e
— T S
—r=} T
—r0 " oy
—=] T }
e = s
—rr O rr— sl
—x=r] | r—
—— 1=
w H 16 =
E H e @
K
]
o
e Attt -tatS -ttt b et et b —t 5
L
PB4GC-80-AB8-3
NOTE ‘ ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm {0.006 inch) of its true position {T.P) at A 17.6+0.4 0.693+0.016
maximum material condition. B 14.0+0.2 0.5513:9%2
c 14.0£0.2 0.551:3:8%8
D 17.620.4 0.69320.016
F 1.0 0.039
G 1.0 0.039
H 0.35%0.10 0.014:33%¢
] 0.15 0.006
J 0.8(T.P) 0.031 (T.P.)
K 1.8%0.2 0.071+0.008
L 0.820.2 0.031:39%8
M 0.15:3:82 0.006+3933
N 0.10 0.004
P 2.55 0.100
Q 0.120.1 0.0040.004
S 2.85 MAX. 0.112 MAX.
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NEC

uPD78212(A),78213(A),78214(A)

74 PIN PLASTIC QFP (020)

A
B
iy 56 38
57 37Em
ne]
=<} detail of lead end
soa]
=eo)
maal
mme] T
+ e=nj »
= °
0
o= J
by o
=-°} N
== e
=sa]
s 1 18 A4
; G
{2
® "Ble
| K
| NEE
"
. b3
7] N L
$74GJ-100-5BJ-2
NOTE o , ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.20 0017
mm (0.008 inch) of its true position (T.F.) at A 23.2£0.4 0.913%016
maximum material condition. B 20.0£0.2 0.787°3:3%8
c 20.0£0.2 0.787:8:8%8
D 23.210.4 0.913:3812
Fi 2.0 0.079
F2 1.0 0.039
G 2.0 0.079
G2 1.0 0.039
H 0.40+0.10 0.016+3:83%
I 0.20 0.008
J 1.0 (T.P.} 0.039 (T.P.)
K 1.620.2 0.063+0.008
L 0.820.2 0.031:3:398
M 0.152833 0.006739%4
N 0.12 0.005
p 3.7 0.148
Q 0.120.1 0.004£0.004
S 4.0 MAX. 0.158 MAX.
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NEC uPD78212(A),78213(A),78214(A)

68 PIN PLASTIC QFJ ((J950 mil)

A
B

Hﬁnﬁhhﬂnﬁnnnhnﬁﬁ—ﬁ[

‘

LT [+,
=00
Dnnnnnhnnnnnnnnnn‘-—;_

oo O o O OO O OO Tt
C
3]

U OO DD DU 0D OO Oy anal— |

T ey

L M BN @] ,
5 —
oTe PESL-50A1-2

:ach lead centerline is located within 0.12 ITEM MILLIMETERS INCHES
mm (0.005 inch) of its true position (T.P.) at A 25.220.2 0.9920.008
maximum material condition. B 24.20 0.953

c 24.20 0.953

D 25.220.2 0.992+0.008

E 1.9420.15 0.076+5 532

F 0.6 0.024

G 4.4:0.2 0.173:33%8

H 2.820.2 0.110:99%8

| 0.9 MIN. 0.035 MIN.

N J 3.4 0.134

K 1.27(T.P) 0.050 (T.P.}

M 0.40%1.0 0.016253%¢

N 0.12 0.005

P 23.12£0.20 0.9103 3%

(o} 0.18 0.008

T RO.8 R 0.031

u 0.2028¢ 0.008:3 863
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NEC UPD78212(A),78213(A),78214(A)

For uPD78212GC(A)-xxx~AB8 and 78214GC(A)-xxx~AB8 only

64 PIN CERAMIC QFP (14 x 14) (FOR ES)

( A
B
32 | aes—
—
| s———|
—
—
‘=
— O o
S—
| So— |
—
—_
—
—
17:
16, | 1
K
1
L °
. = X64B-80A-1
{Bottom View) r T - s
\ITEM'  MILLIMETERS . INCHES
A 22.00.4 : 0.866+0.016
C B | 14.0 0.551
"3%0 cC i 140  0.551
D |  22.0:04 | 0.8660.016
| F 1.0 . 0039
| 6 1.0 ' 0.039
y + M 0.32 i 0013
jﬁv | Py L 08P ¢ 0.031(T.P)
LK ¢ 4.0%0.15 © 01571882
M | 025 0.01
a ' 30Max 0113 MAX.
T | 055 . 0.022
u | 1.0 ; 0.039
v i1z i 0.047
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NEC

uPD78212(A),78213(A),78214(A)

8. RECOMMENDED SOLDERING CONDITIONS

This product should be soldered and mounted under the conditions recommended in the table below.

For details of recommended soldering conditions, refer to the information document "Surface Mount Technology

Manual*® (IE)-1207).

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

Table 8-1 Surface Mounting Type Soldering Conditions

(1}  uPD78212GC(A})-xxx-AB8, 78214GC(A)-xxx-AB8 : 64-pin plastic QFP (0 14 mm)

VPS

Time limit: 2 days* (thereafter 16 hours prebaking required at 125°C)

Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 230°C, Duration: 30 sec. max. {at 210°C or above)
Infrared refiow Number of times: Once IR30-162-1
Time limit: 2 days* (thereafter 16 hours prebaking required at 125°C)
Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C or above)
VPS Number of times: Once VP15-162-1
Time limit: 2 days* (thereafter 16 hours prebaking required at 125°C)
Solder bath temperature: 260°C max., Duration: 10 sec. max.
Wave Soldering Number of times: Once WS60-162-1
Time limit: 2 days*® (thereafter 16 hours prebaking required at 125°C)
Preheating temperature: 120°C max. {package surface temperature)
Pin part heating Pin part temperature: 300°C max., Duration: 3 sec. max, {per device side) e
{2) uPD78214GJ(A)-xxx-5BJ : 74-pin plastic QFP {C1 20 mm)
Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 230°C, Duration: 30 sec. max. (at 210°C or above)
Infrared reflow Number of times: Once IR30-107-1
Time limit: 7 days* (thereafter 10 hours prebaking required at 125°C)
Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C or above)
VPS Number of times: Once VP15-107-1
Time limit: 7 days® (thereafter 10 hours prebaking required at 125°C)
Pin part heating Pin part temperature: 300°C max., Duration: 3 sec. max. (per device side) —
(3) uPD78214L(A)-xxx : 68-pin plastic QFJ ((1950 mil)
Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 215°C, Duration: 40 sec. max. {at 200°C or above)
Number of times: Once VP15-162-1

Pin part heating

Pin part temperature: 300°C max., Duration: 3 sec. max. (per device side)

*  For the storage period after dry-pack decapsulation, storage conditions are max. 25°C, 65% RH.

Note Use of more than one soldering method should be avoided (except in the case of pin part heating).

B 42?525 0080820 L8G9 W
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NEC B uPD78212(A),78213(A),78214(A)

Table 8-2 Insert Type Soldering Conditions

pPD78212CWIA)-xxx, 78213CW(A), 78214CW(A)-xxx : 64-pin plastic shrink DIP
#PD78213GQ(A)-36, 78214GQ(A)-xxx-36 : 64-pin plastic QUIP

Recommended
Condition Soldering Conditions
Symbol
Wave soldering ) .
(lead part only) Solder bath temperature: 260°C max., Duration: 10 sec. max.
Pin part heating Pin part temperature: 260°C max., Duration: 10 sec. max.

Note Ensure that thevapplication of wave soldering is limited to the lead part and no solder touches the main
unit directly.
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NEC

uPD78212(A),78213(A),78214(A)

APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using uPD78212(A), uPD78213(A) and

pPD78214(A).

Language Processing Software

RA78K/11*1,2,3

78K/l series common assembler package

CC78K/i*1,2,3

78K/Il series common C compiler package

CC78K/i-L*1.23

78K/Il series common C compiler library source file

PROM Progamming Tools

PG-1500

PROM programmer

PA-78P214CW
PA-78P214GC
PA-78P214GJ
PA-78P214GQ
PA-78P214L

Programmer adapters connected to PG-1500

PG-1500 controller*1,2

Control program for PG-1500

Debugging Tools

IE-78240-R-A
IE-78240-R*4
IE-78210-R*4

uPD78214 subseries common in-circuit emulators

{E-78200-R-BK

78K/ series common break board

IE-78210-R-EM*4
IE-78240-R-EM
IE-78200-R-EM*4

Emulation boards for uPD78214 subseries evaluation

EP-78210CW*4
EP-78240CW-R
EP-78210GC*4
EP-78240GC-R
EP-78210GJ*4
EP-78240GJ-R
EP-78210GQ*4
EP-78240GQ-R
EP-78210L*4
EP-78240LP-R

uPD78214 subseries common emulation probes

EV-9200G-74 . . . .
EV-9200GC-64 Sockets mounted onto user system board for 74-pin plastic QFP and 64-pin plastic QFP
SD78K/I*1, 2 Screen debugger for |[E-78240-R-A

DF78210*1, 2

Device file for uPD78214 subseries

B L4y27?525 0080822 451 1IN
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NEC

uPD78212(A),78213(A),78214(A)

Real-Time OS

RX78K/1*1,2,3

78K/ll series common real-time 0S

Real-Time OS

FES000*1, FES200*2

Fuzzy knowledge data creation tool

FT9080*1, FT9085*2

Translator

Fl78KM*1,2

Fuzzy inference module

FD78K/li*1,2

Fuzzy inference debugger

hWnN

PC-9800 series (MS-DOS™) based.
IBM PC/AT™ (PC DOS™) based.

HP8000 series 300™ (HP-UX™) based, SPARCstation™ (Sun OS™) based, EWS-4800 series™(EWS-UX/ V™) based.
No longer manufactured and not available for purchase.

Remarks For development tools manufactured by a third party, see the “78K/il Series Development Tools
Selection Guide (EF-231)".
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NEC pPD78212(A),78213(A),78214(A)

* APPENDIX B. RELATED DOCUMENTS

Doviee‘ Related Documents

Doc ¢ N Document No. Document No.
ument Name {(Japanese) {English)
pPD78214 Series User’'s Manual Hardware Volume IEM-5119 IEU-1236
78K/Il Series User’s Manual instruction Volume 1IEU-754 IEU-1311
Introductory Voiume IEA-607 IEA-1220
78K/l Series Application Note Application Volume IEA-700 IEA-1282
Floating-Point Operation
IEA-686 IEA-1273
. Program Volume
78K/l Series Selection Guide » 1F-304 IF-1160
78K/l Series Instruction Application Table IEM-5101 -
78K/Il Series instruction Set IEM-5102 —
#PD78214 Series Mode Register Application Table IEM-5100 -
Development Tool Related Documents (User's Manuals)
D N Document No. Document No.
ocument Name (Japanese) (English)
. Operation Volume EEU-809 EEU-1399
RA78K Series Assembler Pack
r rackege Language Volume EEU-815 EEU-1404
RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
Operation Volume EEU-656 EEU-1280
CC78K Series C Compiler
Language Volume EEU-655 EEU-1284
CC78K Series Library Source File ‘ EEU-777 —
PG-1500PROM Programmer EEU-651 EEU-1335
PG-1500 Controller EEU-704 EEU-1291
IE-78240-R-A In-Circuit Emulator EEU-796 EEU-1395
Hardware Volume EEU-705 EEU-1322
IE-78240-R In-Circuit Emulator
Software Volume EEU-706 EEU-1331
Hardware Volume EEP-640 EEP-1027
IE-78210-R
Software Volume EEM-685 EEM-1024
PC-9800 Series Based EEM-677 EEU-1260
IE-78210-R System Software
IBM PC Series Based EEM-753 EEM-1027
Primer EEU-841 -
SD78K/M Screen Debugger MS-DOS Based
Reference EEV-813 -
Primer — _
SD78K/ll Screen Debugger PC-DOS Based
Reference —_ EEU-1447
78K/l Series Development Tools Selection Guide EF-231 -

Note The contents of the above related documents are subject to change without notice. The latest documents
should be used for design, etc.
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NEC

HUPD78212(A),78213(A),78214(A)

Built-In Software Related Documents (User’'s Manuals)

0 N Document No. Document No.
ocument Name {Japanese) {English)
Introductory Volume EEU-910 _
Instaliation Volume EEU-884 —
RX78K/ll Reai-Time OS
Debugger Volume EEU-895 -
Technical Volume EEU-886 —
Fuzzy Knowledge Data Creation Tools EEU-829 EEU-1438
78/0, 78K/Il, 87AD Seri
/ K D Series Translator EEU-862 EEU-1444
Fuzzy Inference Development Support System
78K/l Series Fuzzy Inference Development Fuzzy Inference Module EEU-860 EEU-1440
support System
78K/l series Fuzzy Inference Debugger EEU-917 EEU-1459

Other Related Documents

Document Name Document No. Docume.nt No.
(Japanese) (English}

QTOP Microcomputer Brochure 18-5040 —
Package Manual IEI-635 IEI-1213
Surface Mount Technology Manual IEI-B16 IEI-1207
Quality Grades on Semiconductor Devices IEI-620 1E1-1209

NEC Semiconductor Device Reliability & Quality Manual! IEM-5068 —
Electrostatic Discharge (ESD) Test MEM-539 —
Semiconductor Devices Quality Control Guarantee Guide MEI-603 MEI-1202
Microcomputer Related Products Guide Other Manufacturers Volume MEI-604 —_

Note The contents of the above related documents are subject to change without notice. The latest documents
should be used for design, etc.
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