PRELIMINARY PRODUCT INFORMATION

NEC

MOS INTEGRATED CIRCUIT

uPD784214,784215,784216

16/8-BIT SINGLE-CHIP MICROCONTROLLERS

The uPD784216 is a member of the uPD784216 subseries of the 78K/IV series. Besides a high-speed and high-
performance CPU, it features various peripherai hardware such as ROM, RAM, I/O ports, 8-bit resolution A/D and
D/A converters, timer, serial interface, real-time output port, interrupts, etc.

A flash memory version, the uPD78F4216, which can operate in the same voltage range as the mask ROM
version, and various development tools are under development.

The functions are explained in detail in the following user’s manuals. Be sure to read these manuals when
designing your system.

uPD784216, 784216Y Subseries User's Manual Hardware
78K/IV Series User’'s Manual Instructions

FEATURES

78K/IV series

Inherits peripheral functions of uPD78078 subseries

Pin-compatible with uPD784216Y subseries

Minimum instruction execution time

160 ns (main system clock fxx = 12.5 MHz)

61 us (subsystem clock fxt = 32.768 kHz)

1/O port: 86 pins

Timer/counter: 16-bit timer/counter x 1 unit
8-bit timer/counter x 6 units

Serial interface: 3 channels

UART/IOE (3-wire serial I/0O): 2 channels

CSI (3-wire serial I/0): 1 channel

APPLICATION FIELDS
Celiular telephones, PHS, cordless telephones, CD-ROM, AV systems

: Planned
: IEU-1386

Standby function

HALT/STOP/IDLE mode

In power-saving mode: HALT/IDLE mode (with

subsystem clock)

Clock division function

Watch timer: 1 channel

Watchdog timer: 1 channel

Clock output function

“x, fxx/2, Ixxi22, fxx/23, fxx/24, ixxn/25, tw/28, fxx/27, fxt
-iectable

Buzzer output function

/210, /217, fxx/212, 1xx/2'3 selectable

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

D/A converter. 8-bit resolution x 2 channels

Supply voltage: Voo=1.8t0 55V

Unless mentioned otherwise, references in this document to the uPD784216 refer to the uPD784214,
uPD784215, and uPD784216.

The information contained in this document is being issued in advance of the production cycle for the
davice. The parameters for the device may change before finsl production or NEC Corporation, at its
own discretion, may withdraw the device prior to its production.

Document No. U11813EJ1VOPMOO (1st edition)

Date Published October 1986 P

Printed in Japan
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NEC

uPD784214,784215,784216

ORDERING INFORMATION

Part Number

uPD784214GC-xxx-7EA
uPD784214GF-xxx-3BA
HPD784215GC-xxx-TEA
uPD784215GF-xxx-3BA
uPD784216GC-xxx-7EA
4PD784216GF-xxx-3BA

Remark xxx indicates a ROM code suffix.

78K/IV Series Product Development

D : Under mass production
: : Under development

Standard models

Package Internal ROM (Bytes) (nternal RAM (Bytes)
100-pin plastic QFP (fine pitch) (14 x 14 mm) 96 K 3584
100-pin plastic QFP (14 x 20 mm) 96 K 3584
100-pin plastic QFP (fine pitch) (14 x 14 mm) 128 K 5120
100-pin plastic QFP (14 x 20 mm) 128 K 5120
100-pin plastic QFP (fine pitch) (14 x 14 mm) 128 K 8192
100-pin plastic QFP (14 x 20 mm) 128 K 8192
uPD784038Y subseries

12C bus supporting models

#PD784038 subseries

80 pins, 8-bit A/D, 8-bit D/A
ROM : None/48K/64K/96K/128K

#PD784026 subseries

80 pins, 8-bit A/D, 8-bit D/A
ROM : none/48K/64K

uPD784216Y subseries
I2C bus supporting models

ASSP models

1 PD784216 subseries

100 pins, 8-bit A/D, 8-bit D/A
ROM : 96K/128K

#PD784054

80 pins, 10-bit A/D, ROM : 32K
HPD784046 subseries subset

uPD784046 subsaeries

80 pins, 10-bit A/D
ROM : 32K/64K

VCR servo, 100 pins, analog amplifier
ROM : 48K/62K (

1 PD784915 subseries —

100 pins, IEBus™ controller
ROM : 96K/128K J

1PD784908 subseries

.

uPD78F4943 subseries

80 pins, for CD-ROM
Flash memory: 56K
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NEC uPD784214,784215,784216

FUNCTIONS (1/2)

Part Number pPD784214 #PD784215 uPD784216

Item
Number of basic instructions
{(mnemonics)
General-purpose register
Minimum instruction execution

113

8 bits x 16 registers x 8 banks, or 16 bits x 8 registers x 8 banks (memory mapping)
* 160 ns/320 ns/640 ns/1280 ns/2560 ns (main system clock = 12.5 MHz)

time * 61 us (subsystem clock = 32.768 kHz)
Internal ROM 96 KBytes 128 KBytes
memory RAM 3584 Bytes 5120 Bytes | 8192 Bytes
Memory space 1 MB with program and data spaces combined
/O port Total 86
CMOS input 8
CMOS /O 72
N-ch open-drain I/O | 6
Pins with Pins with pull-up 70
ancillary resistor
functions Note| LED direct 22
drive output
Medium- 6
voltage pin

Real-time output port

4 bits x 2, or 8 bits x 1

Timer/counter

16-bit timer/counter :

Timer register x 1
Capture/compare register x 2

Puise output

* PWM/PPG output

* Square wave output

» One-shot pulse output

8-bit timer/counter 1 :

Timer register x 1
Compare register x 1

Pulse output
* PWM output
* Square wave output

8-bit timer/counter 2 :

Timer register x 1
Compare register x 1

Pulse output
* PWM output
* Square wave output

8-bit timer/counter 5 :

Timer register x 1
Compare register x 1

Puise output
* PWM output
* Square wave output

8-bit timer/counter 6 :

Timer register x 1
Compare register x 1

Pulse output
* PWM output
» Square wave output

8-bit timer/counter 7 :

Timer register x 1
Compare register x 1

Pulse output
* PWM output
* Square wave output

8-bit timer/counter 8 :

Timer register x 1
Compare register x 1

Pulse output
* PWM output
* Square wave output

Note The pins with ancillary functions are included in the I/O pins.

M L427525 0102750 973 WE




NEC

uPD784214,784215,784216

FUNCTIONS (2/2)

Part Number
Item

#PD784214 pPD784215

Serial interface

« UART/IOE (3-wire serial I/0). 2 channels (on-chip baud rate generator)
* CSi (3-wire serial /0): 1 channel

A/D converter

8-bit resolution x 8 channels

D/A converter

8-bit resolution x 2 channels

Clock output

Selectable from fxx, f/2, fou22, fxx/23, fx/24, fxw/25, xw/28, txw/27, fxr

Buzzer output

Selectable from fxx/210, fxw2'1, fxx/212, fxw/213

Watch timer 1 channe!
Watchdog timer 1 channel
Standby ¢ HALT/STOP/IDLE mode
* In power-saving mode (with subsystem clock): HALT/IDLE mode
interrupt Hardware 29 (internal: 20, external: 9)
Software BRK instruction, BRKGCS instruction, operand error
Non-maskable Internal; 1, external: 1
Maskabie internal: 19, external: 8
* 4 programmable priority levels
« 3 service modes: vectored interrupt/macro service/context switching
Supply voltage Voo=181t055V
Package 100-pin plastic QFP (fine pitch) (14 x 14 mm)

100-pin plastic QFP (14 x 20 mm)
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uPD784214,784215,784216

CONTENTS

DIFFERENCES AMONG MODELS IN uPD784216 SUBSERIES. .........ccoceeeereenernenncrsonssnssossncens 7
MAIN DIFFERENCES FROM LPD78078 SUBSERIES ....ocveveeeeeeeesesenesssesemssesssesessssssssssnssenns 8
PIN CONFIGURATION (Top View) .......... . tresssnrarasanrns 9
BLOCK DIAGRAM.........cocrrrenretssesnnssssscsesssssessssessscssesssssssssssssmessassssssssessseemseesesssemeeseseee s 12
PIN FUNCTION. ......ccocveerrnrennn. . Chenmesresseesssassrannnenanssansanirases . 13
5.1 Port Pins 13
5.2 Non-port Pins 15
5.3 Pin I/O Circuits and Recommended Connections of Unused Pins 17
CPU ARCHITECTURE........... Hetmsiitnanstieseasessttesnnunnunsiaassaannsnsasoesanerssruasnnnn 20
6.1 Memory Space 20
6.2 CPU Registers 24

6.2.1  GENEral-purPOSE MEGISIENS ......ouvireveiuiescreeescesisraseesssessseseessesseesssssessesssssssesteseeseeeeee e eeeeseenes 24

.22 CONMIOI FEGISIENS ........ouceruceecrseierireses sttt s e seae e eseasseasesassseees e es e se s e eeeese oo 25

6.2.3  Special funCtion rEGISETS (SFRS) ........ovueeeereeieeeerereesesseeseemseeses et e st eeeeeeseeeeeeeeseeeeseseeseeeen 26
PERIPHERAL HARDWARE FUNCTIONS trtsemvmensnasnssesasesarsassessentnitnnrens .- . 31
7.1 Ports 31
7.2 Clock Generation Circuit 32
7.3 Real-Time Output Port 34
7.4 Timer/Counter 35
7.5 A/D Converter 38
7.6 D/A Converter 39
7.7 Serial interface 40

7.7.1  Asynchronous serial interface/3-wire serial /O (UARTAOEY) ..ovvitireieiccereeeeeeeeereveeeeeeere e 41

7.7.2  Clocked serial iNterface (CSI) ........vvuuuerureeieeceererieeneesesssesseeseesees e s eeeeeees oo 43
7.8 Clock Output Function 43
7.9 Buzzer Output Function 44
7.10 Edge Detection Function 44
7.11 Watch Timer 44
7.12 Watchdog Timer 45
INTERRUPT FUNCTION ....cocetirrriereressssisncsestsessassssesssssssnssssnsesensessonsasssssssssesosssenssseneene s sosn 46
8.1 interrupt Sources 46
8.2 Vectored Interrupt 48
8.3 Context Switching 49
8.4 Macro Service 49
8.5 Application Example of Macro Service 50

B bu42?525 0102752 746 M



NEC uPD784214,784215,784216

9. LOCAL BUS INTERFACE . . 51

9.1 Memory Expansion 52

9.2 Programmable Wait ‘ 52
10. STANDBY FUNCTION......ccccicnsunsansnssssisansassassusisssssnsarsassesnssnensssssassasssssassesassnssosssassassss sanasasasnssasss 53
11. RESET FUNCTION ......ccccvviminrisiminiacsssassossesens . 55
12. INSTRUCTION SET .ccoiereersirccrenrcuesansarenssassansassassssssasensasssssossssassssosss .56
13. PACKAGE DRAWINGS ... 61
APPENDIX A. DEVELOPMENT TOOLS .......ccccecvmnnsnenrcassnannnee 63
APPENDIX B. RELATED DOCUMENTS . 65

B (427525 0102753 L2 WM



NEC ©PD784214,784215,784216

1. DIFFERENCES AMONG MODELS IN uPD784216 SUBSERIES
The only difference among the uPD784214, 784215, and 784216 lies in the internal memory capacity.
The uPD78F4216 is provided with a 128-KByte flash memory instead of the mask ROM of the above models.

These differences are summarized in Table 1-1.

Table 1-1. Differences among Models in uPD784216 Subseries

Part Number uPD784214 uPD784215 uPD784216 uPD78F4216
Iltem
Internal ROM 96 KBytes 128 KBytes 128 KBytes
(mask ROM) (mask ROM) (Flash memory)
Intemal RAM 3584 Bytes 5120 Bytes 8192 Bytes
Internal memory | None Provided
size switching
register (IMS)
Vee pin None Provided
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NEC

uPD784214,784215,784216

2. MAIN DIFFERENCES FROM »PD78078 SUBSERIES

execution time

system clock

Series Name pPD784216 Subseries 1PD78078 Subseries
item
cPU 16-bit CPU 8-bit CPU
Minimum instruction | With main 160 ns (at 12.5 MHz) 400 ns (at 5.0 MH2)

With subsystem
clock

61 us (at 32.768 kHz)

122 us (at 32.768 kHz)

Memory space 1 Mbytes 64 Kbytes
1/O port Total 86 88
CMOS input 8 2
CMOS 110 72 78
N-ch open-drain IO | 6 8
Pins with anciliary | Pins with pull-up 70 86
functions Note resistor
LED direct drive 22 16
output
Medium-voltage pin | 6 8

Timer/counter

* 16-bit timer/counter x 1 unit
« 8-bit timer/counter x 6 units

* 16-bit timer/counter x 1 unit
« 8-bit timer/counter x 4 units

Serial interface

« UART/IOE (3-wire serial [/O)
x 2 channels
« CSl (3-wire serial 1/0) x 1 channel

« UART/IOE (3-wire serial I/O)
x 1 channel

« CSI (3-wire serial I/O, 2-wire serial
/O, SBI) x 1 channel

* CSI (3-wire serial I/O, 3-wire serial
IO with automatic transmit/receive
function) x 1 channel

(14 x 14 mm)
« 100-pin plastic QFP (14 x 20 mm)

Interrupt NMI pin Provided None
Macro service Provided None
Context switching Provided None
Programmable priority | 4 levels None
Standby function 3 modes: HALT/STOP/IDLE 2 modes: HALT/STOP
Package « 100-pin plastic QFP (fine pitch) » 100-pin plastic QFP (fine pitch)

(14 x 14 mm)
+ 100-pin plastic QFP (14 x 20 mm)
* 100-pin ceramic WQFN

(14 x 20 mm) (uPD78P078 only)

Note The pins with ancillary functions are included in the /O pins.
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NEC uPD784214,784215,784216

3. PIN CONFIGURATION (Top View)

* 100-pin plastic QFP (fine pitch) (14 x 14 mm)
uPD784214GC-xxx-7EA
uPD784215GC-xxx-7TEA
HPD784216GC-xxx-7TEA

[= =2 T ¢« B Vg ]
2gee
: 58ar-8pg2Con E]E]mog
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100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
P120/RTPQ O=—f 1 75 l=—=0 P62/A18
P121/RTP1 O=—sl 2 Q 74 fe—=0 PB1/A17
P122/RTP2 O=—m1 3 73 te—=) PBO/A16
P123/RTP3 O=—+ 4 72 ——O Vss
P124/RTP4 OQ=—=15 71— P57/A15
P125/RTP5 O=—-—={ 6 70 [}=—0 P56/A14
P126/RTP6 O=—l 7 69 t——=0 P55/A13
P127/RTP7 O—=18 68 [=——= P54/A12
Voo O—— 9 87 |=—O P53/A11
X2 O—— 10 66 [=——O P52/A10
X1 O—— 11 65 |=—O P51/A9
Vs O— 12 64 |=—O P50/A8
XT2 O—— 13 63 f=—— P47/AD7
XT1 O——= 14 62 f=—=( P46/ADS6
RESET O———| 15 61 |=——=( P45/AD5
POO/INTPO O=—{ 16 60 O P44/AD4
PO1/INTP1 Q=] 17 59 je—e) P43/AD3
PO2/INTP2NM! O-—t 18 58 =—=) P42/AD2
PO3/NTP3 O=—j 18 57 f=— P41/AD1
PO4/INTP4 O=—=] 20 56 |[e——= P40/ADO
POS/INTP5 O=—=j 21 55 |=—=e) P87/A7
POG/INTPE O=—ml 22 54 O P86/AB
AVppNete2 (O—— 23 53 je——= P85/A5
AVeaero O———1 24 52 fe——= P84/A4
P10/ANI0 O——={ 25 51 fa——=) P83/A3
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
SyC3£s5i80Ea0GgkoNaglRgs?
T TIICLLEZ2Z2 3RO DFN0S=q
TedsIvornfSILagg8o eI RE
- e -2 O s x 0O N = O~V uag o~0oo o
coaooaoa<T<HEO g rxxg XxdoTow
oo o -t— é b E g
~
a o N o o N
~ N
o o

Notes 1. Directly connect the TEST pin to Vss.
2. Connect the AVop pin to Voo.
3. Connect the AVss pin to Vss.
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NEC uPD784214,784215,784216

* 100-pin plastic QFP (14 x 20 mm)
uPD784214GF-xxx-3BA
uPD784215GF-xxx-3BA
uPD784216GF-xxx-3BA

SH—0O Vss

8 ~—0O P57/A15
& |=—0O P56/A14
G =0 P55/A13
@ l=——=0 P54/A12
& |=—=O P53/A11
€ j=—0O Ps2/a10
8 t=—0O P51/A9
©Q l«—=(O P50/A8
Q [+ P47/AD7
8 f=—0O P46/AD6
© le—=() P45/AD5
® =0 P44/AD4
@ le—w(O P43/AD3
@ [« P42/AD2
® l«—=( P41/AD1
® le—+( P40/ADO
® le—w( PB7/AT
& |-—O PBe/AG
® l«——= P85/AS

1
P60/A16 O=—=1 1 80 |=—0O P84/A4
P61/A17 O=—=] 2 O 79 [~—=O P83/A3
P62/A18 O~—=1 3 78 [»—0 P82/A2
P63/A19 O=—=l 4 77 f=—0 P81/A1
P64/RD O~—| 5 76 f~—=O PB0/AQ
P65/WR O~—+ 6 75 l=—=O P27/SCKO
PEE/WAIT O=—i 7 74 =—=O P26/SO0
P67/ASTB O=—1 8 73 (=—=( P25/8I0
Voo O—1 9 72 l=— P24/BUZ
P100/TI5/TO5 O=—e{ 10 71 —=0O P23/PCL
P101/TI6TOE O=—=] 11 70 fe—0 P22/ASCK1/SCK1
P102TI7/TO7 O=—l 12 89 f=—O P21/TxD1/SO1
P103/Ti8/TO8 O=—-e] 13 68 |=—=0O P20/RxD1/SI1
P30/TO0 O=—=l 14 67 f=—=O P72/ASCK2/SCK2
P31/TO1 OQ=—| 15 66 [«—=0 P71/TxD2/SO2
P32/T02 O] 16 65 |+—=0O P70/RxD2/SI2
P33T Ot 17 64 ——O AVaerr
P34/TI2 O=—i 18 63 f—eO P131/ANO1
P35/TiI00 O=—=] 19 62 f=——=0O P130/ANOO
P36/TI01 O=—e] 20 61 —— AVsshiotes
P37 O=—nf 21 60 |=——O P17/ANI7
TESTNetet O— 22 59 [«——(O P16/ANI6
PO O~=—n] 23 58 l=——O P15/ANIS
P91 O 24 57 l=——O P14/ANI4
Pa2 (Oe—l 25 56 l«——O P13/ANI3
P93 O=—n] 26 55 f«—(O P12/ANI2
P94 Ol 27 54 fa——0) P11/ANI
P95 Oe—nf 28 53 |=—— P10/ANIO
P120/RTPO O=— 29 52 |[———O AVaero
P121/RTP1 O=—={ 30 51— AVopNow?
31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50
S EIEERSNRISEREEIEILE
ggrceg WzzNzZzZ2Z2
NIRRT CTSszE33I8S
cooaaad iafLodad
o
[~]
o

Notes 1. Directly connect the TEST pin to Vss.
2. Connect the AVop pin to Voo.

3. Connect the AVss pin to Vss.
B L4y2?525 0102757 2286 W
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uPD784214,784215,784216

A0 to A19
ADO to AD7
ANIO to ANI7
ANOO, ANO1
ASCK1, ASCK2
ASTB

AVop

AVRero, AVREF
AVss

BUZ

INTPO to INTP6
NMi

P00 to POB
P10 to P17
P20 to P27
P30 to P37
P40 to P47
P50 to P57
P60 to P67
P70 to P72
P80 to P87
P90 to P95

: Address Bus

: Address/Data Bus

: Analog Input

: Analog Output

: Asynchronous Serial Clock
: Address Strobe

: Analog Power Supply

: Analog Reference Voltage
: Analog Ground

: Buzzer Clock

: Interrupt from Peripherals
: Non-maskable Interrupt

: Port0

: Port1

: Port2

: Port3

: Port4

: Port5

: Port6

: Port7

: Port8

: Port9

P100 to P103
P120 to P127
P130, P131

PCL

RD

RESET

RTPO to RTP7
RxD1, RxD2
SCKO to SCK2
S10 to SI2

SO0 to SO2

TEST

TI00, Tio1,

T, Ti2, TI5 to Ti8
TOO to TO2, TOS to TO8:
TxD1, TxD2
Vob

Vss

WAIT

WR

X1, X2
XT1, XT2

B Liy2?525 0102758 1by EM

: Port10

: Port12

: Port13

: Programmable Clock
: Read Strobe

: Reset

: Real-time Qutput Port
: Receive Data

: Serial Clock

: Serial Input

: Serial Output

: Test

: Timer Input

Timer Output

: Transmit Data

: Power Supply

: Ground

: Wait

: Write Strobe

: Crystal (Main System Clock)
: Crystal (Subsystem Clock)
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uPD784214,784215,784216

4. BLOCK DIAGRAM

INTP2/NM| ——=

INTPO, INTP1,
INTP3-INTP6

PROGRAMMABLE
INTERRUPT
CONTROLLER

TIO0 —=
TIO1 —
TOO

TIMER/COUNTER
(16 BITS)

TIt ——

TO1 =—

TIMER/COUNTER1
(8 BITS)

Ti2 —={ TIMER/COUNTER2

TO2 =

(8 BITS)

TI5/TOS ~=—

TIMER/COUNTERS
(8 BITS)

TI6/TOE ~=—

TI7/TO7 =~

TIB/TO8 e

RTPO-RTP7 (| AeAL-TIME

OUTPUT PORT
ANOOQ =—
ANO1 — pra
AVaeri — CONVERTER
AVss —
ANIQ-ANI7 — I
AVes —— | CONVERTER
AVss ——
CLOCK OUTPUT
PCL =—— coNTROL
BUZ BUZZER OUTPUT

TIMER/COUNTERG
(8 BITS)

TIMER/COUNTER7
(8 BITS)

78KV
CPU CORE

ROM

]

TIMER/COUNTERS
(8 BITS)

WATCH TIMER

WATCHDOG TIMER

TRV VO VA A A VA (A V(R

]

RAM

UARTNOE!

‘ RxD1/S[1
— TxD1/S01

BAUD-RATE
GENERATOR

{

= ASCK1/SCK1

UART/IOE2

RxD2/S12
—— TxD2/502

BAUD-RATE
GENERATOR

= ASCK2/SCK2

CLOCKED
SERIAL
INTERFACE

(— SI0
— S00
[=— SCKO

BUS IfF

1L

K> ADO-AD?
> AO-A7
> AB-A15
> A16-A19

—Rp
— R

[~— WAT
— ASTB

PORTO
PORT1
PORT2
PORT3

L1

PORT10

iiii
Bl

PORT4
PORTS

(L1
|
L]

PORTS
PORT9

ii
Ly

"> P00-P0O6
P10-P17
P20-P27
P30-P37
P40-P47
P50-P57

Uy

P60-P67
P70-P72
P80-P87
P90-P95
P100-P103

Remark The internal ROM and RAM capacities differ depending on the model.
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(Y PoRTiz K p120-p127
—N  PoRT1a K> p13o,p131
j=— RESET
— X1
SYSTEM CONTROL}—— X2
—— XT1
—— XT2
Voo
Vss
—— TEST
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uPD784214,784215,784216

5. PIN FUNCTION

5.1 Port Pins (1/2)

Pin Name 110 Alternate Function Function
POO f/e] INTPO Port 0 (PO):
P01 INTP1 * 7-bit 1/0 pont
* Can be set in input or output mode bit-wise.
Po2 INTP2/NMI * Pins set in input mode can be connected to internal pull-up
P03 INTP3 resistors by software bit-wise.
P04 INTP4
PO5 INTPS
] P06 INTP8
P10 to P17 input ANIO to ANI7 Port 1 (P1):
* 8-bit input port
P20 /0 RxD1/S1 Port 2 (P2):
P21 TxD1/SO1 * 8-bit /O port
— » Can be set in input or output mode bit-wise.
P22 ASCK1/8CK1 * Pins set in input mode can be connected to internal pull-up
P23 PCL resistors by software bit-wise.
P24 BUZ
P25 SIo
P26 S00
P27 SCKo
P30 1o TOO Port 3 (P3):
P31 TO1 * 8-bit I/O port
* Can be set in input or output mode bit-wise.
P32 TO2 * Pins set in input mode can be connected to intemal pull-up
P33 Tt resistors by software bit-wise.
P34 TI2
P35 TI00
P36 Ti01
P37 -
P40 to P47 10 ADO to AD7 Port 4 (P4):
= 8-bit /O port
* Can be set in input or output mode bit-wise.
* All pins set in input mode can be connected to internal pull-up
resistors by software.
» Can drive LEDs.
P50 to P57 110 AB to A15 Port 5 (P5):
* 8-bit 1/0 port
* Can be set in input or output mode bit-wise.
* All pins set in input mode can be connected to internal pull-up
resistors by software.
« Can drive LEDs.

B Lu27525 01027L0 81c MW
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NEC uPD784214,784215,784216

5.1 Port Pins (2/2)

Pin Name /O Alternate Function Function
P&0 Tle] A16 Port 6 (P6):
P61 A17 * B-bit I/0 port
« Can be set in input or output mode bit-wise.
P62 A18 » Ali pins set in input mode can be connected to internal puil-up
P63 A19 resistors by software.
P64 RD
P65 WR
P66 WAIT
P67 ASTB
P70 1o RxD2/S12 Port 7 (P7):
« 3-bit /O port
P71 TxD2/SO2 + Can be set in input or output mode bit-wise.
« Pins set in input mode can be connected to internal pull-up resistor
pe—— by software bit-wise.
P72 ASCK2/SCK2
P80 to P87 /O A0 to A7 Port 8 (P8):
 8-bit I/O port
* Can be set in input or output mode bit-wise.
« Pins set in input mode can be connected to internal pull-up resistor
by software bit-wise.
« Interrupt control flag (KRIF) is set to 1 when talling edge is
detected at a pin of this port.
P90 to P95 /0 — Port 9 (P9):
« N-ch open-drain medium-voltage 1/O port
* 6-bit I/O port
» Can be set in input or output mode bit-wise.
» Can directly drive LEDs.
P100 o TI5/TOS Port 10 (P10):
P101 TI6TO6 * 4-bit /O port
» Can be set in input or output mode bit-wise.
P102 TI7/TO7 . s . .
« Pins set in input mode can be connected to internal pull-up resistor
P103 TI8/TO8 by software bit-wise.
P120 to P127 17O RTPO to RTP7 Port 12 (P12):
« 8-bit I/0 port
« Can be set in input or output mode bit-wise.
« Pins set in input mode can be connected to internal pull-up resistor
by software bit-wise.
P130, P131 f[e] ANOOQ, ANO1 Port 13 (P13):
¢ 2-bit 1/O port
» Can be set in input or output mode bit-wise.

BB Luc2?525 0102761 759 WA
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5.2 Non-port Pins (1/2)

Pin Name o Alternate Function Function
TI00 Input P35 External count clock input to 16-bit timer register
TIo1 P36 Capture trigger signal input to capture/compare register 00
™ P33 External count ciock input to 8-bit timer register 1
TI2 P34 External count clock input to 8-bit timer register 2
TI5 P100/TO5 External count clock input to 8-bit timer register 5
Ti6 P101/TO6 External count clock input to 8-bit timer register 6
TI7 P102/TO07 External count clock input to 8-bit timer register 7
Ti8 P103/TO8 External count clock input to 8-bit timer register 8
TOO Qutput P30 16-bit timer output (shared by 14-bit PWM output)
TO1 P31 8-bit timer output (shared by 8-bit PWM output)
TO2 P32
TO5 P100/TIS
TO6 P101/T16
TO7 P102/TI7
TO8 P103/TI8
RxD1 Input P20/SI1 Serial data input (UART1)
RxD2 P70/812 Serial data input (UART2)
TxDA Output P21/S0O1 Serial data output (UART1)
TxD2 P71/S02 Serial data output (UART2)
ASCKi1 Input P22/SCK1 Baud rate clock input (UART1)
ASCK2 P72/SCK2 Baud rate clock input (UART2)
Si0 input Pas Serial data input (3-wire serial clock 1/00)
S P20/RxD1 Serial data input (3-wire serial clock 1/01)
S12 P70/RxD2 Serial data input (3-wire serial clock 1/02)
SO0 Output P26 Serial data output (3-wire serial 1/00)
SO P21/TxD1 Serial data output (3-wire serial 1/01)
S02 P71/TxD2 Serial data output (3-wire serial 1/O2)
SCKo 110 pa27 Serial clock input/output (3-wire serial 1/00)
SCK1 P22/ASCK1 Serial clock input/output (3-wire serial 1/01)
SCK2 P72/ASCK2 Serial clock input/output (3-wire serial 1/02)
NMI input PO2/INTP2 Non-maskable interrupt request input
INTPO P00 External interrupt request input
INTP1 PO1
INTP2 PO2/NMI
INTP3 P03
INTP4 P04
INTPS P05
INTPS P06

B b427525 010276L2 LI5S IR
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5.2 Non-port Pins (2/2)

Pin Name le} Alternate Function Function

PCL Output P23 Clock output (for trimming main system clock and subsystem clock)

BUZ Output P24 Buzzer output

RTPO to RTP7| Output P120 to P127 Real-time output port that outputs data in synchronization with
trigger

ADQ to AD7 /O P40 to P47 Low-order address/data bus when external memory is connected

AO to A7 Output P80 to P87 Low-order address bus when external memory is connected

A8 to A15 P50 to P57 Middle-order address bus when external memory is connected

A16 to A19 P60 to P63 High-order address bus when external memory is connected

RD Output P64 Strobe signal output for read operation of external memory

WR P65 Strobe signal output for write operation of external memory

WAIT Input P66 To insert wait state(s) when external memory is accessed

ASTB Output P67 Strobe output to externally latch address information output to ports
4 through 6 and port 8 to access external memory

RESET Input - System reset input

X1 Input — Crystal connection for main system clock osciilation

X2 —

XT1 Input _ Crystal connection for subsystem clock oscillation

XT2 —

ANIO to ANI7 Input P10 to P17 Analog voltage input for A/D converter

ANOO, ANO1 Output P130, P131 Analog voltage output for D/A converter

AVRero — —_ To apply reference voltage for A/D converter

AVrer1 To apply reference voltage for D/A converter

AVop Positive power supply for A/D converter. Connected to Voo.

AVss GND for A/D converter and D/A converter. Connected to Vss.

Voo Positive power supply

Vss GND

TEST Directly connect this pin to Vss (this pin is for IC test).

16
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5.3 Pin l/O Circuits and Recommended Connections of Unused Pins
Table 5-1 shows symbols indicating the I/0 circuit types of the respective pins and the recommended connection
of unused pins.

For the circuit diagram of each type of I/O circuit, refer to Figure 5-1.

Table 5-1. /O Circuit Type of Respective Pins and Recommended Connections of Unused Pins (1/2)

Pin Name /O Circuit Type 170 Recommended Connections of Unused Pins

POO/INTPO 8-A /O input : Individually connected to Vss via resistor
PO1/INTP1 Output: Open

PO2/INTP2/NMI
PO3/INTP3-P0O6/INTPS
P10/ANIO-P17/ANI7 9 Input Connected to Vss or Voo

P20/RxD1/SI1 10-A 110 Input : Individually connected to Vss via resistor
P21/TxD1/SO1 Output: Open

P22/ASCK1/SCK1
P23/PCL
P24/BUZ

P25/S10

P26/S00
P27/SCKO
P30/TO0-P32/TO2 8-A
P33/TI1, P34/TI2
P35/T100, P36/T101
P37
P40/ADO-P47/AD7 5-A
P50/AB-P57/A15
P60/A16-P63/A19
P64/RD

PB5/WR
PE6/WAIT

P67/ASTB
P70/RxD2/SI2 8-A
P71/TxD2/S02
P72/ASCK2/SCK2
PBO/AO-PB7/A7
P90-P95 13-D

P100/TI15/TOS 8-A
P101/Ti6/TOB
P102/T17/TO7
P103/TI8/TO8
P120/RTPO-P127/RTP7

B 42?525 0102764 468 N
P130/ANOO, P131/ANO1 12-A |
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Table 5-1. /O Circuit Type of Respective Pins and Recommended Connections of Unused Pins (2/2)

Pin Name 1/0 Circuit Type 1o Recommended Connections of Unused Pins
RESET 2 input -
XT1 16 Connected to Vss
XT2 - Open
AVRero - Connected to Vss
AVREF Connected to Voo
AVbo
AVss Connected to Vss
TEST Directly connected 1o Vss

Remark Because the circuit type numbers are standardized among the 78K series products, they are not

sequential in some models (i.e., some circuits are not provided).

18
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Figure 5-1. Types of Pin I/O Circuits

Type 2 Type 10-A Voo
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pullup
enable
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data
INJOUT
Schmitt trigger input with hysteresis characteristics open drain
output disable
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gnable DO—I P-ch enable E ¢
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feedback
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6. CPU ARCHITECTURE

6.1 Memory Space

A memory space of 1 MByte can be accessed. Mapping of the internal data area (special function registers and
internal RAM) can be specified by the LOCATION instruction. The LOCATION instruction must be always executed
after RESET cancellation, and must not be used more than once.

(1) When LOCATION 0 instruction is executed

* Internal memory

The internal data area and internal ROM area are mapped as follows:

Part Number

Internal Data Area

Internal ROM Area

uPD784214

OF100H to OFFFFH

00000H to OFOFFH
10000H to 17FFFH

uPD784215

OEBOOH to OFFFFH

00000H to OEAFFH
10000H to 1FFFFH

uPD784216

ODFOOH to OFFFFH

00000H to ODEFFH
10000H to 1FFFFH

Caution The following areas that overlap the internal data area of the internal ROM cannot be used when

the LOCATION 0 instruction is executed.

Part Number

Unusable Area

uPD784214

OF100H to OFFFFH (3840 Bytes)

nPD784215

OEBOOH to OFFFFH (5376 Bytes)

©PD784216

ODFOOH to OFFFFH (8448 Bytes)

» External memory

The external memory is accessed in external memory expansion mode.

(2) When LOCATION OFH instruction is executed

¢ Internal memory

The internal data area and internal ROM area are mapped as follows:

Part Number

Internal Data Area

internal ROM Area

©PD784214

FF100H to FFFFFH

00000H to 17FFFH

©PD784215

FEBOOH to FFFFFH

00000H to 1FFFFH

uPD784216

FDFOOH to FFFFFH

00000H to 1FFFFH

+ External memory

The external memory is accessed in external memory expansion mode.

20

B Luy2?525 0102767 177 1N




uPD784214,784215,784216

"ease Alus Joses B S pasn jou s Bale WyY [BUISIUI B} 19AOMOH jdnusjuy Jo 18sal 10) eale Ajjus pue eale aseg ‘p

S9lAg $0EB6 (UORINASUI H0 NOILYOOT JO UOINISXS UO ‘Salg pOpY6 LOKOMISUI 0 NOILYDOT JO UORNOSXS UG ¢
'PoINOAXS st uonoNASUl HA0 NOILYOO" 8ui uaym Ajuo \OH Jeussjul ue se pesn eq ueo ease o1Ag-0pge sl ‘2
"8pow uoisuedxs Alowsuw [euIalX8 Ul PESS80dY | SIION

H00000 ﬁmmgm vwv H00000
ESIE 8|qE) JOJ0BA H4E000
(sa1a) 96) (seyig v9) eaie |HO¥ 000
euisiu
v aloN WOoY | ) e|qel 1 1IvD 42000
HO8000
HAd4421 H34200
HOO0081 HO0800
(se1Ag)| 2) ease (sa1hg 9691 9)
Anue J1Iv0 WOY (ewgu)
Hi4400
HOO0O0i G
¢ oonB0’8 ejep/weboid v 9loN
||||||||||||||||| H44040
Zo0N
lllllllllllllllll HOO00OT
LEEEYRS LEEEKYS
HOO b d4d HoOLdo
{seihg 220€)
(se¥hg 9££086) eese ejepweiboiy —M‘mwm_mm”_mmwmw
—802>..OE0E [eulex3 H44044 H44030
H0O0Q44 Ho0Q40
{saifg g15) esse BlRQ ——rasT
} 910N
H90344 (soMg pg) wese [H90340 (1145) Sioisiba) UoAGN] (B15603
HEE344 PIOM 01U0D BOBS OJ0B | (sovkg 8922¢)
WOHY rewsj
H44044 HA2344 HA42340
HOO 44 HOBAdd H08340
(seiig ¥BsE) (seihg gz)) siaisibes aocmwmw_\ﬂ_wwhwmm
WYY fewaij asodind-jeieuayn | ajoN
HA4344 H44344 H44340
...... Sovase) ____ |roodis
o ____ VOIONL o
(U5 s1oisiBas uobun] 1eedg 1 314

UORINASUI H40 NOILYOO1
JO uoNoaXe uQ

vizveLadr jo dew Atowap -9 ainbiy

HOO0000

H13040
HOG 140

H44340
HOO0d440
HO0Q440
H4Q440
H344440
HOGO00 !

LEEEFA)
H0008 |

H44444

uojonisul g0 NOILYOO1
JO Uonnasxa uQ

B Ly2?525 0102768 003 W

21



uPD784214,784215,784216

NEC

‘gale A1Jus 19sal B Se Pasn Jou S Bale WYY jeulalul ay) ‘4eaamoH “1dnuajul 10 jasal Joy eale Anue pue eale aseg ‘p
s9)AQ 2L0LE} :UONONAISUl H40 NOILYDO JO UOKNDAXS UO ‘salAg 969521 :UOHINNISUI 0 NOILYOOT JO uonnosxe ug ‘¢

‘pPaIN0aXa sI ucRoNSUl H40 NOILYDO1 28Ul usym Ajuo WOH leulajul ue se pasn aq ued eale 8)Ag-9/£S SIUl ¢

-apow uoisuedxa A1oWwaL |euls)Xe uj Passasdy "L S3JON

H0Q000 Am®—>m va H00000 H00000
eele eiqel 00OA L
{seihgy 821) (seig 9) eese [HOV 000
WOY |eussiu
aioN I Qe LTWVO | . oo
HO08000
H44d31 H44200
H0000¢2 HOO0BOO
{sovigy 2) eese (sa14g 09109)
Anue 471vD WOH [ewely)
|Ha4400
HO0010
¢ oion 2818 BlEp/WRIB0IJ SIoN
................ H4Y30
Z ®loN
||||||||||||||||| HO0O00}
HA4d444 1 HA4d4d1
/ H34v30
HoO0H3d Ho08G30 H00830
(se¥ig 809p)
(sa1Ag 821216) eole ejep/wesbold (se1Ad 021S)
L ovoonEmE feuisxy H44044 : H44040 Wvd jeuis)
HO0Q4d Ho0Q4d0 44340
(se1Ag 21 ) eese vleQ {soikg 952) H00440
[T T g H00da0
Heoada (sag pg) ease 190340 (1145 siolsibas uoRouni 1215005, 7o
HEET44 PIOM |OJJUOD BIAIBS 0JOBN HEETH0 Am0~>m Ommmwv HO0001
WOH tewsejy
HA44441
GEELEE] H42344 H42340 Hoooo02
H00834d G EEE] HO08340
{seifg 0zZ15) (seihg 82)1) s191s160)
nyY jeway) asodind-jeisusn (s=1hgy 968)
' o.oonEwE jewsalx3y
H44344 H34334d H44340
[ __ (oragse) ____ JHooddd
|||||||||||| }OIONL, | a343
[L4S) s1atsibas uopduny jeedg]11344 HI4444
uononasul H40 NOLLYDO1 uoionAsul 0 NOILLYOO]
40 uonnaaxa uQ JO uoiinJdexa UuQ
51Zv8.Lad” jo dey Atowsly ‘g-g9 ainbid

B L4y27525 0102769 THT I

22



uPD784214,784215,784216

NEC

"eale Anus Josal & se pasn jou S| eale WyH (US| By} ‘1aAemoH “jdnuiejul 1o J9sal 10j eale Anjus pue eale aseg

'PoINJSXa s uononisul H40 NOILYOO1 84l usym Ajuo WO [euseu; ue se pasn aq ued ease alAg-gpy8 Sy

v
$9148 2201€1 :UoHONNSUI HA0 NOILYDO'T JO UOUND8X8 UO ‘salAg pZ92z ) :UoHONISUI 0 NOILYOOT JO UOHNIaXS U 6
‘z
I

‘apows uoisuedxs AloWaW [BUISIXS Ul PESSIITY
HOO0000 Ammgm ?mwv HG0000 HO00000
eoaJe Bjqe} 0198,
© OIqBI0BA |, 000
(sevhgy gz1) (salhg po) eaue [HOV000
o WOY jeusoiyj
¥ oloN eige} Lo o
H08000
Hdd4d41 H44200
H00002 H00800
(sa1ig)| 2) eore (seiig 880.5)
Aius 47V WOH [eweju|
H44400
H00010
¢ mon B0 Blep/weiboig SioN
llllllllllllllll H44300
ZoIoN
|||||||||||||||| HOOO0O0
H3441 HA4431
H44300
HO04Q4 H00400 H004Q0
(sa1ig 0892)
(se1hg 950606) ea.e ejep/weifioly (seiig 2618)
| ooy OWIBW [euialx3 H44044 H44540 WvH (ewau)
HO0Qdd H00Q40 240
H44
(sa1ig 216) ease eleg Tora 533) H00440
Ei e ¥ (TP
Heoaas (saik pg) ease [90340 (L4S) sialsibai UBIBUN [B13edgl o
haEa4 piom o400 dinies oe | o (o1 9£559) 0000,
=IENY
WoH | i H34441
H44304 Haz344 Ha2340 HGDo0Z
HO00444 H0B8344d HOB8340
(sa14g 2618) (seAg gz 1) sieisibai
WYY [euisiu| asodind-feseusn (serign 968)
. sozboEwE fewss)x3
H44344 HJd4344 H44340
[~ tevggez) ____ Jhoodds
|||||||||||| ! w_mm_xn_cn_mu
(L4S) s1e1siBas uonouny jededg)y 1353 49444
uoldNIsul H40 NOILY201 uofdnygsul g0 NOILYOOT
JO uohnoaxe UQ JO uoRN28Xa8 UQ
9igysLadr jo depy Aiowsp °g-9 ainbiy

SaloN

M Lu427525 0102770 761 N

23




NEC uPD784214,784215,784216

6.2 CPU Registers
6.2.1 General-purpose registers

Sixteen 8-bit general-purpose registers are available. Two 8-bit registers can be also used in pairs as a 16-bit
register. Of the 16-bit registers, four can be used in combination with an 8-bit register for address expansion as
24-bit address specification registers.

Eight banks of these register sets are available which can be selected by using software or the context switching
function.

The general-purpose registers except V, U, T, and W registers for address expansion are mapped to the internal
RAM.

Figure 6-4. General-Purpose Register Format

ARY 1 X(RO)
AX (RPO)
B(R3) C (R2)

BC (RP1)

RS R4

RP2

] R7 R6

[ R
R9 '

RG4) VP (RP4)
R11 !

P
P3

R8

VVP
U

[ ¥

R10

'
'

UUP (RGS5) UP (RP5)

T I D(R13)

E (R12)

TDE (RGS) DE (RP6)
w i\ H(R1B) L (R14)

WHL (RG7) HL (RP7) —
Parentheses ( ) indicate an absolute name.

8 banks

Caution Registers R4, R5, R6, R7, RP2, and RP3 can be used as X, A, C, B, AX, and BC registers,
respectively, by setting the RSS bit of the PSW to 1. However, use this function only for recycling
the program of the 78K/lll Series.

M Ly2?525 0102771 LTS HE
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6.2.2 Control registers

(1) Program counter (PC)

The program counter is a 20-bit register whose contents are automatically updated when the program is
executed.

Figure 6-5. Program Counter (PC) Format

19

PC

(2) Program status word (PSW)

This register holds the statuses of the CPU. Its contents are automatically updated when the program is
executed.

Figure 6-6. Program Status Word (PSW) Format

15 14 13 12 11 10 9 8
PSWH UF RBS2 | RBS1 | RBSO - - -

PSW
6 5 4 3 2 1 0
PSWL s z |msshe®l  Ac IE PN 0 cy

Note This flag is provided to maintain compatibility with the 78K/Ill Series. Be sure to clear this flag to 0,
except when the software for the 78K/lil Series is used.

(3) Stack pointer (SP)

This is a 24-bit pointer that holds the first address of the stack. Be sure to write 0 to the higher 4 bits of this
pointer.

Figure 6-7. Stack Pointer (SP) Format

23 20

PC 0oj0j0]0

M Lu4y27525 0102772 534 M
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6.2.3 Special function registers (SFRs)

The special function registers, such as the mode registers and control registers of the internal peripheral
hardware, are registers to which special functions are allocated. These registers are mapped to a 256-Byte space
of addresses OFFOOH through OFFFFH Note,

Note On execution of the LOCATION 0 instruction. FFFOOH through FFFFFH on execution of the LOCATION
OFH instruction.

Caution Donotaccessan address in this areato which no SFR is allocated. If such an address is accessed
by mistake, the uPD784216 may be in the deadlock status. This deadlock status can be cleared
only by inputting the RESET signal."

Table 6-1 lists the special function registers (SFRs). The meanings of the symbols in this table are as foliows:

* Symbol....ceeveiieeieecrene Symbol indicating an SFR. This symbol is reserved for NEC's assembier
{RA78K4). It can be used as a bit type sfr variable by the #pragma sfr command
with the C compiler (CC78K4).

¢ RW e, Indicates whether the SFR is read-only, write-only, or read/write.
R/W : Read/write
R : Read-only
W : Write-only

¢ Bit units for manipulation.. Bit units in which the value of the SFR can be manipulated.
SFRs that can be manipulated in 16-bit units can be described as the
operand sfrp of an instruction. To specify the address of this SFR, describe
an even address. '
SFRs that can be manipulated in 1-bit units can be described as the operand
of a bit manipulation instruction.

o Atreset .viveeecieeieeeee, Indicates the status of the register when the RESET signal has been input.

I bLuy2?525 0102773 470 W
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Table 6-1. Special Function Register (SFR) List (1/4)

Address Note 1 gpacial Function Register (SFR) Name Symbol RW Bit Units for Manipulation At Reset
1 bit 8 bits |16 bits
OFFOOH Port 0 PO RW ) o) — | OQH Note2
OFFO1H Port 1 P1 R @) O -
OFF02H Port 2 P2 R/W 0] o —
OFFO3H Port 3 P3 O O —
OFF04H Port 4 P4 O O -
OFFOSH Port 5 P5 O 0 -
OFFO06H Port 6 P6 O O -
OFFO7H Port 7 P7 O O —
OFF08H Port 8 P8 O O -
OFFO9H Port 9 P9 O O —
OFFOAH Port 10 P10 @) O —
OFFOCH Port 12 P12 O O -
OFFODH Port 13 P13 o O —
OFF10H 16-bit timer register TMO R — - O 0000H
OFF11H
OFF12H Capture/compare register 00 CROO RW — — O
OFE13H (16-bit timer/counter)
OFF14H Capture/compare register 01 CRo1 — — @]
OFF15H (16-bit timer/counter)
OFF16H Capture/compare control register 0 CRCO O O — 00H
OFF18H 16-bit timer mode control register TMCO O O —
OFF1AH 16-bit timer output contro! register TOCO O O —_
OFF1CH Prescaler mode register 0 PRMO — O —
OFF20H Port mode register 0 PMO O O — FFH
OFF22H Port mode register 2 PM2 O O -
OFF23H Port mode register 3 PM3 e} O —
OFF24H Port mode register 4 PM4 O O —
OFF25H Port mode register 5 PM5 O O _
OFF26H Port mode register 6 PM6 O O —
OFF27H Port mode register 7 PM7 O O -_
OFF28H Port mode register 8 PM8 O O -
OFF29H Port mode register 9 PMQ O O -
OFF2AH Port mode register 10 PM10 @} O —
OFF2CH Port mode register 12 PM12 O @) -
OFF2DH Port mode register 13 PM13 O O -

Notes 1. When the LOCATION 0 instruction is executed. Add “FO000H” to this value when the LOCATION
OFH instruction is executed.
2. Because each port is initialized to input mode at reset, “00H” is not actually read. The output latch
is initialized to “0".
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Table 6-1. Special Function Register (SFR) List (2/4)

Address Note | Special Function Register (SFR) Name Symbol RW Bit Units for Manipulation | At Reset
1 bit 8 bits |16 bits

OFF30H Pull-up resistor option register 0 PUD RW O O — O0H

OFF32H Pull-up resistor option register 2 PU2 O O -

OFF33H Pull-up resistor option register 3 PU3 O O -

OFF37H Pull-up resistor option register 7 PU7 O O -

OFF38H Pull-up resistor option register 8 PU8 O O e

OFF3AH Pull-up resistor option register 10 PU10 O 0] -

OFF3CH Pull-up resistor option register 12 PU12 O O -

OFF40H Clock output control register CKS 0] O -

OFF42H Port function control register PF2 O O -

OFF4EH Pull-up resistor option register PUO O O —

OFF50H 8-bit timer register 1 ™1 [TMIW| R — o) O | 0oooH

OFF51H 8-bit timer register 2 ™2 — O

OFF52H Compare register 10 (8-bit timer/counter 1) | CR10 [CRIW| R/W —_ O O

OFF53H Compare register 20 (8-bit timer/counter 2) | CR20 — O

OFF54H 8-bit timer mode control register 1 TMC1 [TMCIW @) O O

OFF55H 8-bit timer mode control register 2 TMC2 O O

OFF56H Prescaler mode register 1 PRM1 | PRMIW — O O

OFF57H Prescaler mode register 2 PRM2 - 0]

OFF60H 8-bit timer register 5 TM5 |TM5W| R — O O]

OFF81H 8-bit timer register 6 T™B — O

OFF62H 8-bit timer register 7 TM7 |TM7TW — O O

OFF63H 8-bit timer register § ™8 — O

OFF64H Compare register 50 (8-bit timer/counter 5) | CR50 |CRSW | R/W —_ O O

OFFB5H Compare register 60 (8-bit timer/counter 6) | CR60 - O

OFF66H Compare register 70 (8-bit timer/counter 7) | CR70 {[CR7TW —_ O O

OFF67H Compare register B0 (8-bit timer/counter 8) | CR80 - O

OFFB8H 8-bit timer mode control register 5 TMCS | TMC5W O O O

OFF69H 8-bit timer mode control register 6 TMCE O O

OFFBAH 8-bit timer mode control register 7 TMC7 | TMCTW O 0 O

OFF6BH 8-bit timer mode controt register 8 T™CS 0] O

OFF6CH Prescaler mode register 5 PRMS | PRMSW — @) O

OFF6DH Prescaler mode register 6 PRMS - O

OFF6EH Prescaler mode register 7 PRM7 | PRMTW — 0 O

OFF6FH Prescaler mode register 8 PRAMS8 — O

OFF70H Asynchronous serial interface mode register 1 | ASIM1 O @) -_ 00H

OFF71H Asynchronous serial interface mode register 2 | ASIM2 O O —

OFF72H Asynchronous serial interface status register 1 | ASIS1 O @] —

OFF73H Asynchronous serial interface status register 2 | ASIS2 O @) -

Note When the LOCATION 0 instruction is executed. Add “FOO00H” to this value when the LOCATION 0FH

instruction is executed.
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Table 6-1. Special Function Register (SFR) List (3/4)

Address Note Special Function Register (SFR) Name Symbol RW Bit Units for Manipuiation | At Reset
1 bit 8 bits {16 bits

OFF74H Transmit shift register 1 TXS1 w — @] - FFH
Receive buffer register 1 RXB1 R - O —

OFF75H Transmit shift register 2 TXS2 w — 0} -
Receive buffer register 2 RXB2 R - O —

OFF76H Baud rate generator control register 1 BRGC1 RW — @] —_ 00H

OFF77H Baud rate generator control register 2 BRGC2 —_ O -

OFF7AH Oscillation mode select register ole 0] O -

OFFBOH A/D converter mode register ADM O O -

OFF81H A/D input select register ADIS O O —

OFF83H A/D conversion result register ADCR R - O - Undefined

OFFB84H D/A conversion value setting register 0 DACS0 RW O O —_ 00H

OFF85H D/A conversion value setting register 1 DACS1 O @) —

OFF86H D/A converter mode register 0 DAMO O O -

OFF87H D/A converter mode register 1 DAM1 @] O -

OFF8CH External bus type select register EBTS O @) -

OFF90H Serial operation mode register 0 CSIMO O O -

OFF91H Serial operation mode register 1 Csim1 @) O -_

OFF92H Serial operation mode register 2 CSIM2 O O -

OFF94H Serial I/O shift register 0 SIo0 — O —

OFF95H Serial I/0 shift register 1 S101 — O —

OFF96H Serial I/O shift register 2 SI102 — @) -

OFF98H Real-time output buffer register L RTBL — O -

OFF99H Real-time output buffer register H ATBH - O -

OFF9AH Real-time output port mode register RTPM O O -_

OFF9BH Real-time output port control register RTPC @) O —

OFFSCH Watch timer mode control register WTM O O -

OFFAOH External interrupt rising edge enable register | EGPO O O —_

OFFA2H External interrupt falling edge enable register | EGNO O O -

OFFABH In-service priority register ISPR R O 0] -

OFFA9H interrupt select control register SNMI R/W 0] O —

OFFAAH interrupt mode control register IMC O O — 80H

OFFACH Interrupt mask flag register OL MKOL | MKO @] 0O O FFFFH

OFFADH Interrupt mask flag register OH MKOH @) @)

OFFAEH interrupt mask flag register 1L MK1L | MK1 O O O

OFFAFH interrupt mask flag register 1H MK1H 0] O

Note When the LOCATION 0 instruction is executed.

instruction is executed.

Add “FO000H" to this value when the LOCATION OFH

B L427°525 010277k 18T HM

29



NEC uPD784214,784215,784216

Table 6-1. Special Function Register (SFR) List (4/4)

Address Note|  gpecial Function Register (SFR) Name Symbol RW | Bit Units for Manipulation | At Reset
1 bit 8 bits {16 bits

OFFCOH Standby control register STBC RW — O - 30H

OFFC2H Watchdog timer mode register WDM — O - OoH

OFFC4H Memory expansion mode register MM O @] — 20H

OFFC7H Programmable wait control register 1 PWCH - O — AAH

OFFCEH Clock status register PCS — O — 32H

OFFCFH Oscillation stabilization time specification register | OSTS - O — 00H

OFFDOH- External SFR area — 0] O — -

OFFDFH

OFFEOH Interrupt control register (INTWDT) WDTIC O @] — 43H

OFFE1H Interrupt control register (INTPO) PICO O 0] -

OFFE2H Interrupt control register (INTP1) PIC1 O O -

OFFE3H Interrupt control register (INTP2) PiC2 O O -

OFFE4H Interrupt control register (INTP3) PiC3 O O -

OFFESH Interrupt control register (INTP4) PIiC4 O O -

OFFE6H Interrupt control register (INTP5) PIC5 O @) -

OFFE7H Interrupt control register (INTP6) PIC6 0 O —

OFFEBH Interrupt control register (INTCSI0) CSICOo O O —_

OFFEQH Interrupt control register (INTSER1) SERIC1 O O —

OFFEAH Interrupt control register (INTSR1/INTCSI1) | SRIC1 O O -

OFFEBH interrupt control register (INTST1) STICH O O —_

OFFECH Interrupt control register (INTSER2) SERIC2 O o -

OFFEDH Interrupt control register (INTSR2/INTCSI2) | SRIC2 O 0 -

OFFEEH interrupt control register (INTST2) STiC2 ®) O —

OFFEFH Interrupt control register (INTTM3) TMIC3 O O -

OFFFOH interrupt control register (INTTMO00) TMICO00 O O —

OFFF1H Interrupt contro! register (INTTMO1) TMICO1 O O -

OFFF2H Interrupt control register (INTTM1) TMICt O O —

OFFF3H Interrupt control register (INTTM2) TMIC2 O O —

OFFF4H Interrupt control register (INTAD) ADIC O O -

OFFF5H interrupt control register (INTTMS) TMICS O e} —

OFFF6H interrupt control register (INTTM6) TMIC6 O O —

OFFF7H Interrupt control register (INTTM7) TMIC7 O o —

OFFF8H Interrupt control register (INTTM8) TMICS8 O O —_

OFFF8H Interrupt control register (INTWT) WTIC o} O -

OFFFAH Interrupt contro! register (INTKR) KRIC O ®] —

Note When the LOCATION 0 instruction is executed. Add “FO000H" to this value when the LOCATION OFH
instruction is executed.
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7. PERIPHERAL HARDWARE FUNCTIONS

7.1 Ports

The ports shown in Figure 7-1 are provided to make various control operations possible. Table 7-1 shows the
function of each port. Ports 0, 2 through 8, 10, 12 can be connected to internal pull-up resistors by software when
inputting.

Figure 7-1. Port Configuration

-~ P70 POQ [e————=

PORT7 { el o

L ——— P72 e
- =i P80 2 fo————  PORT 0
7 P06 f=——

PORT 8 :

-~ P87 P10-P17 8 PORT 1
- P90 \

PORT9 {2 ] 2
-— ] P20 [
-~ P95 [
-~ P100 .

PORT 10 { I - [ PORT2
-——=1P103 .
-~ P120 P27 f——

— P30 [=————

PORT12y 3 ] [
-— [ - {PORT3
— P27 D
-~ P130 P37 |—

PORT 13{ P40 [
-~ P13 |

L— < 'PORT4
|

P47 f——

P50 [o——
~—— — \PORTS
p—————e

P57 fe——»

P60 [
Pt
[ \PORTS

P67 fe— =
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Table 7-1. Port Functions

Port Name Pin Name Function Specification of Pull-up Resistor
Connection by Software

Port 0 P00-P06 « Can be set in input or output mode bit-wise Can be specified bit-wise

Port 1 P10-P17 * Input port —

Port 2 P20-P27 ¢ Can be set in input or output mode bit-wise Can be specified bit-wise

Port 3 P30-P37 = Can be set in input or output mode bit-wise Can be specified bit-wise

Port 4 P40-P47 = Can be set in input or output mode bit-wise Can be specified in 1-port units
« Can directly drive LEDs

Port 5 P50-P57 » Can be set in input or output mode bit-wise Can be specified in 1-port units
* Can directly drive LEDs

Port 6 P60-P6&7 * Can be set in input or output mode bit-wise Can be specified in 1-port units

Port 7 P70-P72 » Can be set in input or output mode bit-wise Can be specified bit-wise

Port 8 P80-P87 * Can be set in input or output mode bit-wise Can be specified bit-wise

Port 9 P90-P95 * N-ch open-drain 1/O port -
« Can be set In input or output mode bit-wise
» Can directly drive LEDs

Port 10 P100-P103 « Can be set in input or output mode bit-wise Can be specified bit-wise

Port 12 P120-P127 « Can be set in input or output mode bit-wise Can be specified bit-wise

Port 13 P130, P131 * Can be set in input or output mode bit-wise _

7.2 Clock Generation Circuit

An on-chip clock generation circuit necessary for operation is provided. This clock generation circuit has a divider
circuit. If high-speed operation is not necessary, the internal operating frequency can be lowered by the divider
circuit to reduce the current consumption.

Figure 7-2. Block Diagram of Clock Generation Circuit

XT1 O—| Subsystem
clock r Watch timer,
oscillation clock output function
X120 circuit
Prescaler
X1 O—s{ Main system 5
clock Lot B Prescal Clock to
oscillation 3 | [ rescaer peripheral hardware
X20— .ivnsi o
circuit Divider
I circuit x boc | foxl fxx
2 2| 2 2 L
STOP
2 Standby Wait cPU
2 =1 control control [ qlock
] . . B N
[75] circuit circuit {fcpu)
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Figure 7-3. Example of Using Main System Clock Oscillation Circuit

(1) Crystal/ceramic oscillation (2) External clock

e T

' 1 X1 External X1
T Vss clock

Crystal resonator
or

ceramic resonator

$PD74HCU04

Figure 7-4. Example of Using Subsystem Clock Oscillation Circuit

(1) Crystal oscillation (2) External clock
XT2
External X7+
clock
uPD74HCU04

Caution When using the main system clock and subsystem clock oscillation circuits, wire the dotted
portions in Figures 7-3 and 7-4 as follows to avoid adverse influence from wiring capacitance.

* Keep the wiring length as short as possible.

* Do not cross the wiring with other signal lines.

* Do not route the wiring in the vicinity of lines through which a high alternating current flows.

* Always keep the potential at the ground point of the capacitor in the oscillation circuit the same
as Vss. Do not ground to a ground pattern through which a high current flows.

* Do not extract signals from the oscillation circuit.

Note that the subsystem clock oscillation circuit has a low amplification factor to reduce the
current consumption.
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7.3 Real-Time Output Port

The real-time output function is to transfer data set in advance to the real-time output buffer register to the output
latch as soon as the timer interrupt or external interrupt has occurred in order to output the data to an external device.
The pins that output the data to the external device constitute a port called a real-time output port.

Because the real-time output port can output signals without jitter, it is ideal for controlling a stepping motor.

Figure 7-5. Block Diagram of Real-Time Output Port

) )
1 C

Real-time output port control register 8
(RTPC)
Real-time output buffer Real-time output buffer
INTP2 ———= register, high-order register, low-order
) 4 bits (RTBH) 4 bits (RTBL)
INTTMA Output trigger
control circuit T
INTTM2
4 4
Output latch
RTPO ----------------ecomeccmnnnne RTP7
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7.4 Timer/Counter
One unit of 16-bit timers/counters and six units of 8-bit timers/counters are provided.
Because a total of eight interrupt requests are supported, these timers/counters can be used as eight units of

timers/counters.

Table 7-2. Operations of Timers/Counters

Name |16-Bit 8-Bit 8-Bit 8-Bit 8-Bit 8-Bit 8-Bit
Timer/ Timer/ Timer/ Timer/ Timer/ Timer/ Timer/
item Counter | Counter 1 | Counter 2 | Counter 5 | Counter 6 | Counter 7 | Counter 8
Count width 8 bits -_ O @) @) O O @)
16 bits O 0 O 0O
Operation mode | interval timer 1ch 1ch ich ich ich 1ch ich
External event counter O O O O @) O ®)
Function Timer output ich ich 1ch 1ch ich 1ch ich
PPG output O — —_ — —_ —_ —
PWM output O O ] @] @] O O
Square wave output 0] O O O O O @)
One-shot pulse output O — -_— —_ — —_ -
Pulse width measurement 2 inputs - —_ —_ — — —
Number of interrupt requests 2 1 1 1 1 1 1

B Ly27525 0102782 443 M
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Figure 7-6. Block Diagram of Timers/Counters (1/2)

16-bit timer/counter

Clear

fxx/4
/16 k=)
§ 16-bit timer register (TMO)
INTTM3 3
16
Tio1 O___gtrigﬁtdelection 5 INTTMOO
g 16-bit capture/compare register 00 l =
T (CR00) g
[/2] . 3}
©
16 ‘g‘ —C TO0
o
165 / vl I e 2
Edge detection it capture/compare register 5
TI0o O—5rei (CRO1) o
8-bit timer/counter 1
/22—
/23— Clear
o2t ——— o
pe] . . OVF
/28 3 8-bit imer register 1 Output
, & (TM1) control O TO1
/27— 5 circuit
i ip!
TH Edge detection =
O aircuit 8-bit compare register 10 £ INTTM1
(CR10) 2
[3]
INTTM2
8-bit timer/counter 2
T™M1
fxw/22 ——=
Clear
Hof2d ——=
__J&s
bod/2! I 8-bit timer register 2 OVF Outpt
/2 ———— 2 (TM2) control —O TO2
circuit
bo2? ———= @
tof2? e
: 8-bit compare register 20
Edge detection
T2 O—|Gidi (CR20) INTTM2

Remark OVF: overfiow flag
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Figure 7-6. Block Diagram of Timers/Counters (2/2)

8-bit timer/counter 5, 7

fux/22 ——f
fax/28 ——— Clear
fu/2¢ ——— 5
fxx/25 o 8-bit timer register n OvF
= (TMn) Output
fxu/27 & : control O TOn
8 circuit
fxx/2°
Tin Edge detection =
o= circuit 8-bit compare register n0 . ‘§ INTTM
(CRnO) g n
»
INTTMn + 1
Remark n=5,7
8-bit timer/counter 6, 8
TMn-1
/22—
Clear
/28—
<3
Pog2t ] 8-bit timer register n OVF
o M Output
foy2s ——= 2 (TMn) control [—O TOn
b2 @ circuit
fof2®
Edge detection 8-bit compare register n0
Tin O—{cicht (CRn0) INTTMn
Remark n=6, 8
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7.5 A/D Converter

An A/D converter converts an analog input variable into a digital signal. This microcontroller is provided with
an A/D converter with a resolution of 8 bits and 8 channels (ANIO through ANI7).

This A/D converter is of successive approximation type and the result of conversion is stored to an 8-bit A/D
conversion result register (ADCR).

The A/D converter can be started in the foliowing two ways:

* Hardware start
Conversion is started by trigger input (P03).
* Software start
Conversion is started by setting the A/D converter mode register.

One analoginput channel is selected from AN10 through ANI7 for A/D conversion. When A/D conversion is started
by means of hardware start, conversion is stopped after it has been completed. When conversion is started by
means of software start, A/D conversion is repeatedly executed, and each time conversion has been completed,
an interrupt request (INTAD) is generated.

Figure 7-7. Block Diagram of A/D Converter

Series resistor string

R —0O AVmo
ANIO : —=O AVrero
ANI1 O— Sample & hold circuit "
............... '

ANI2 O— ! L e t E 3

S tage comparator
ANI3 O o S ge comp ' o

< : J_ ! 1 ]
ANl O—e © : - ! E
ANI6 O—sf :

: AVss
ANI7 O—e Successive approximation | !
register (SAR) oy il
Edge
INTP3/P03 defection Control INTAD
circuit Circuit
N
Ea A/D conversion result register
ge
detection (ADCR)
circuit l

| L |NTP3
\/

Internal bus g

")
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7.6 D/A Converter

A D/A converter converts an input digital signal into an analog voltage. This microcontroller is provided with a
voltage output type D/A converter with a resolution of 8 bits and two channels.

The conversion method is of R-2R resistor ladder type.

D/A conversion is started by setting DACEO of the D/A converter mode register 0 (DAMO) and DACE1 of the D/
A converter mode register 1 (DAM1).

The D/A converter operates in the following two modes:

* Normal mode
The converter outputs an analog voltage immediately after it has compieted D/A conversion.

* Real-time output mode
The converter outputs an analog voltage in synchronization with an output trigger after it has completed D/A
conversion.

Figure 7-8. Block Diagram of D/A Converter

DACS0O
@
2R
—AAN O ANOO
AVaery O— R
2R

Selector

DACS1

2R
5!

2R
— A\ O ANO1
% R
2R

R

Selector

AVss O oR
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7.7 Serial Interface

Three independent serial interface channels are provided.

* Asynchronous serial interface (UART)/3-wire serial I/O (IOE) x 2
*» Clocked serial interface (CSI) x 1

* 3-wire serial /O (IOE)

Therefore, communication with an external system and local communication within the system can be simultaneously
executed (refer to Figure 7-9).

Figure 7-9. Example of Serial Interface

UART + 3-wire serial /O

1PD784216 (master)
HPD4T11A uPD75108 (slave)
[UART] [3-wire serial /0]
RxD1 SO1 Si
RS-232-C TxD1 SH SO
driver/receiver] Por SCKi1 SCK
} (o] INTPm { Note Port
Port[—— INT
UPDAT11A
[UART]
RxD2
RS-232-C TxD2
driver/receiver|
} Port

Note Handshake line
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7.7.1 Asynchronous serial interface/3-wire serial I/O (UART/IOE)
Two channels of serial interfaces that can select an asynchronous serial interface mode and 3-wire serial 1/0
mode are provided.

(1) Asynchronous serial interface mode
In this mode, data of 1 byte following the start bit is transmitted or received.
Because an on-chip baud rate generator is provided, a wide range of baud rates can be set.
Moreover, the clock input to the ASCK pin can be divided to define a baud rate.
When the baud rate generator is used, a baud rate conforming to the MIDI standard (31.25 kbps) can be
also obtained.

Figure 7-10. Block Diagram in Asynchronous Serial Interface Mode

.~

S Internal bus

N |

Receive buffer register
1,2 (RXB1, RXB2) 8

{o>
RxD1, RxD2 O—D—v—'Receive shift register' Transmit shift register
1,2 (TXS1, TXS2)
TxD1, TxD2 O—Q

Receive control INTSR1, |Transmit control INTST1,
parity check INTSR2 |parity append INTST2

ASCK1, ASCK2 O—
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(2) 3-wire serial VO mode
In this mode, the master device starts transfer by making the serial clock active and transfers 1-byte data
in synchronization with this clock.
This mode is used to communicate with a device having the conventional clocked serial interface. Basically,
communication is established by using three lines: serial clocks (SCK1 and SCK2), serial data inputs (SI1
and S12), and serial data outputs (SO1 and SO2). To connect two or more devices, a handshake line is

necessary.
Figure 7-11. Block Diagram in 3-wire Serial /O Mode
Intemnal bus %
l Direction control circuit I
{8®
[\ Serial /O shift register
Sh, si2 12> 1,2 (SI01, SI02)
!
so1, 802 <}
S , Serial clock Interrupt ‘ INTCS!1,
CK1, SCK2 D counter generation circuit INTCS!I2
Serial clock Selector |+—— }ng;er
P control circuit ——
fxx/16
\l

42
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7.7.2 Clocked serial interface (CSI)

In this mode, the master device starts transfer by making the serial clock active and communicates 1-byte data

in synchronization with this clock.

* 3-wire serial /0 mode

This mode is to communicate with devices having the conventional clocked serial interface.
Basically, communication is established in this mode with three lines: one serial ciock (SCKO0) and two serial

data (SI0 and SOO0) lines.

Generally, a handshake line is necessary to check the reception status.

Figure 7-12. Block Diagram in 3-wire Serial /O Mode

( Internal bus

SO

I Direction control circuit I

SO0

Slo O {ﬁ/\

Serial /0 shift register 0

(S100)
$00 © <}
5Cko O {D Serial clock inempt INTCSIO
counter generation circuit
; ‘ INTTM2
Serial CK.’Ck. Selector [e——— fx/8
<} control circuit ‘ o016

7.8 Clock Output Function

Clocks of the following frequencies can be output as clock output.

* 97.7 kHz/195 kHz/391 kHz/781 kHz/1.56 MH2/3.13 MH2/6.25 MHz/12.5 MHz

(main system clock: 12.5 MHz)
* 32.768 kHz (subsystem clock: 32.768 kHz)

Figure 7-13. Block Diagram of Clock Output Function

fXX’23 —-] 5

fxx/24 5

fxx/25 » Synthonization
circuit

/28

Output control circuit
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7.9 Buzzer Output Function

Clocks of the following frequencies can be output as buzzer output.
* 1.5 kH2/3.1 kHz/6.1 kHz/12.2 kHz (main system clock: 12.5 MHz)

Figure 7-14. Block Diagram of Buzzer Output Function

O BUZ

/213

Selector

Output control circuit

7.10 Edge Detection Function

The interrupt input pins (INTPO, INTP1, NMI/INTP2, INTP3 through INTP6) are used not only to input interrupt
requests but also to input trigger signals to the internal hardware units. Because these pins operate at an edge
of the input signal, they have a function to detect an edge. Moreover, a noise reduction circuit is also provided to

prevent erroneous detection due to noise.

Pin Name

Detectable Edge Noise Reduction

NMI

INTPO through INTP6

Either or both of rising and falling edges By analog delay

7.11 Watch Timer

The watch timer has the following functions:

* Watch timer
¢ Interval timer

The watch timer and interval timer functions can be used at the same time.

(1) Watch timer

The watch timer sets the WTIF flag of the interrupt control register (WTIC) at time intervals of 0.5 seconds
by using the 32.768-kHz subsystem clock.

(2) Interval timer

The interval timer generates an interrupt request (INTTM3) at predetermined time intervals.
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Figure 7-15. Block Diagram of Watch Timer

- tw
o 214
© N
b2t —e1 5 o @ ™= 5-bitcounter 5
8 Prescaler @ § —— INTWT
far— & ‘——4 &
W fw fwl o fwi fwp fw R
24 2% 28 27| 28 2¢ 25
S
Fi INTTM3
@
(7]
— To 16-bit timer/counter

7.12 Watchdog Timer
A watchdog timer is provided to detect a hang up of the CPU. This watchdog timer generates a non-maskable

or maskable interrupt unless it is cleared by software within a specified interval time. Once enabled to operate, the
watchdog timer cannot be stopped by software. Whether the interrupt by the watchdog timer or the interrupt input

from the NMI pin takes precedence can be specified.

Figure 7-16. Block Diagram of Watchdog Timer

foLk ——————=] Timer

fowk/22!

fowk/2?e

— - INTWDT

Selector

o217

Clear signal

Remark fcik: Internal system clock (fxx to fxx/8)
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8. INTERRUPT FUNCTION

As the servicing in response to an interrupt request, the three types shown in Table 8-1 can be selected by
program.

Table 8-1. Servicing of Interrupt Request

Servicing Mode Entity of Servicing Servicing Contents of PC and PSW
Vectored interrupt Software Branches and executes servicing routine Saves to and restores
(servicing is arbitrary) from stack
Context switching Automatically switches register bank, Saves to or restores from
branches and executes servicing routine fixed area in register bank

(servicing is arbitrary)

Macro service Firmware Executes data transfer between memory Retained
and /O (servicing is fixed)

8.1 Interrupt Sources

Tabie 8-2 shows the interrupt sources available. As shown, interrupts are generated by 29 types of sources,
execution of the BRK instruction, BRKCS instruction, or an operand error.

The priority of interrupt servicing can be set to four levels, so that nesting can be controlied during interrupt
servicing and that which of the two or more interrupts that simultaneously occur should be serviced first. When the
macro service function is used, however, nesting always proceeds.

The default priority is the priority (fixed) of the service that is performed if two or more interrupt requests, having
the same priority, simultaneocusly generate (refer to Table 8-2).
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Table 8-2. Interrupt Sources

Type Default Source Internal/ Macro
Priority Name Trigger External Service
Software - BRK instruction Instruction execution - -
BRKCS instruction Instruction execution
Operand error If result of_e_xclusive OR between operands
byte and byte is not FFH when MOV STBC,
#byte instruction, MOV WDM, #byte instruction,
or LOCATION instruction is executed
Non-maskable — NMI Pin input edge detection External —
INTWDT Overflow of watchdog timer Internal
Maskable 0 (highest) | INTWDT Overflow of watchdog timer internal O
1 INTPO Pin input edge detection External
2 INTP1
3 INTP2
4 INTP3
5 INTP4
6 INTP5
7 INTP6
8 INTCSIO End of 3-wire transfer by CSI0 Internal
9 INTSER1 Occurrence of UART reception error in ASI1
10 INTSR1 End of UART reception by ASI1
INTCSI1 End of 3-wire transfer by CS|1
11 INTST1 End of UART transmission by ASI1
12 INTSER2 Occurrence of UART reception error in ASI2
13 INTSR2 End of UART reception by ASI2
INTCSI2 End of 3-wire transfer by CSI2
14 INTST2 End of UART transmission by ASI2
15 INTTM3 Reference time interval signal from watch timer
16 INTTMOO Signal indicating coincidence between 16-bit
timer register and capture/compare register
(CRO0)
17 INTTMO1 Signal indicating coincidence between 16-bit
' timer register and capture/compare register
(CR01)
18 INTTM1 Occurrence of coincidence signal of 8-bit
timer/counter 1
19 INTTM2 Occurrence of coincidence signal of 8-bit
timer/counter 2
20 INTAD End of conversion by A/D converter
21 INTTM5 Occurrence of coincidence signal of 8-bit
timer/counter 5
22 INTTMS6 Occurrence of coincidence signal of 8-bit
timer/counter 6
23 INTTM?7 Occurrence of coincidence signal of 8-bit
timer/counter 7
24 INTTMS8 Occurrence of coincidence signal of 8-bit
timer/counter 8
25 INTWT Overflow of watch timer
26 (lowest) | INTKR Detection of falling edge of port 8 External

Remark ASI: Asynchronous Serial Interface B L427525 0102794 1TS5 EE
CSI: Clocked Serial Interface
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8.2 Vectored Interrupt

Execution branches to a servicing routine by using the memory contents of a vector table address corresponding
to the interrupt source as the address of the branch destination.

So that the CPU performs interrupt servicing, the following operations are performed:

* On branching: Saves the status of the CPU (contents of PC and PSW) to stack
* On returning : Restores the status of the CPU (contents of PC and PSW) from stack

To return to the main routine from an interrupt service routine, the RET! instruction is used.
The branch destination address is in a range of 0 to FFFFH.

Table 8-3. Vector Table Address

Interrupt Source Vector Table Address Interrupt Source Vector Table Address

BRK instruction 003EH INTSER2 001EH

Operand error 003CH INSR2 0020H

NM! 0002H INTCSI2

INTWDT (non-maskable)| 0004H INTST2 0022H

INTWDT (maskable) | 0006H INTTM3 00244

INTPO 0008H INTTMOO 0026H

INTP1 000AH INTTMO1 0028H

INTP2 000CH INTTM1 002AH

INTP3 000EH INTTM2 002CH

INTP4 0010H INTAD 002EH

INTP5 0012H INTTMS 0030H

INTP6 0014H INTTM6 0032H

INTCSI0 0016H INTTM7 0034H

INTSER1 001EH INTTMB 0036H

INTSR1 001AH INTWT 0038H

INTCSI1 INTKR 003AH

INTST1 001CH T

BN Luy2?7525 0102795 031 W
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8.3 Context Switching
When an interrupt request is generated or when the BRKCS instruction is executed, a predetermined register

bank is selected by hardware. Context switching is a function that branches execution to a vector address stored

in advance in the register bank, and to stack the current contents of the program counter (PC) and program status
word (PSW) to the register bank.

The branch address is in a range of 0 to FFFFH.

Figure 8-1. Context Switching Operation When Interrupt Request Is Generated

[
i
I
[
_
Register bank J
00008 9 |
(0to7) -
<7> Transfer a
_/ Register bank n (n =0 to 7) u
tcw-m{ PC15-0 A X iy

\K‘ B C
<2> Save <6> Exchange R5 ' R4

(bits 8 through 11

of temporary register) R7 . Re
<5> Save v VP
. u up <3> Switching of register bank
Temporary register T b £ (RBSO to RBS2 « n)
<4> (RSS « 0)
<1> Save w IE «0
PSW

8.4 Macro Service

This function is to transfer data between memory and a special function register (SFR) without intervention by

the CPU. Amacro service controlier accesses the memory and SFR in the same transfer cycle and directly transfers
data without loading it.

Because this function does not save or restore the status of the CPU, or load data, data can be transferred at

high speeds.
Figure 8-2. Macro Service
Read " - Write
acro service
cPU Memory controller SFR
Write Read
S Internal bus

B Luy27525 010279k T76 HN
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8.5 Application Example of Macro Service
(1) Transmission of serial interface

Transmit data storage buffer (memory)

Datan

Data n—1

Data 2
Data 1

S

y Internal bus S
AV

ﬁ'ansmit shift register l TXS1, TXS2(SFR)

TxD1, TxD2 o

/\

Transmit control INTSTH, INTST2

Each time macro service requests INTST1 and INTST2 are generated, the next transmit data is transferred from
memory to TXS1 and TXS2. When data n (last byte) has been transferred to TXS1 and TXS2 (when the transmit
data storage buffer has become empty), vectored interrupt requests INTST1 and INTST2 are generated.

(2) Reception of serial interface

Receive data storage buffer (memory)
Datan

Data n—1

J)
{

J

1

Data 2
Data 1

4N

2 intemal bus 8

I Receive buffer register] RXB1, RXB2(SFR)

Y

RxD1, RxD2 © |I> I Receive shift register |

Reception control |——= INTSR1, INTSR2

Each time macro service requests INTSR1 and INTSR2 are generated, the receive data is transterred from RXB1
and RXB2 to memory. When data n (last byte) has been transferred to memory (when the receive data storage
buffer has become full), vectored interrupt requests INTSR1 and INTSR2 are aenerated.

B Ly27525 0102797 904 WA
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9. LOCAL BUS INTERFACE

The local bus interface can connect an external memory or /O (memory mapped I/O) and support a memory
space of 1 MByte (refer to Figure 9-1).

Figure 9-1. Example of Local Bus Interface

(1) Multiplexed bus mode

™A
uPD784216 Voo ﬂ
SRAM
cs
— 7 ; ; — Data bus
RD ’ J OE
WR WE
WR /01-1/08 :>
Address bus
A8-A19 > > AC-A19
Address latch
ASTB LE
i Q0-Q7 | p,
ADO-AD? D0-D7
OE
; L
77
(2) Separate bus mode
1PD784216 g Voo ~ SRAM N
cs
5 |
RD ‘ OE Data bus
WR WE
Address bus 1/O1-1/08 <:>
A0-A19 p AQ-A19

- »

M Luy27525 0102798 &40 WA
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9.1 Memory Expansion
External program memory and data memory can be connected in two stages: 256 Kbytes and 1 Mbytes.
To connect the external memory, ports 4 through 6 and port 8 are used.
The external memory can be connected in the following two modes:

* Multiplexed bus mode: The external memory is connected by using a time-division address/data bus. The
number of ports used when the external memory is connected can be reduced in this
mode.

* Separate bus mode : The external memory is connected by using an address bus and data bus independent
of each other. Because an external latch circuit is not necessary, this mode is usetful
for reducing the number of components and mounting area on the printed wiring board.

9.2 Programmable Wait

Wait state(s) can be inserted to the memory space (00000H through FFFFFH) while the RD and WR signals are
active.

In addition, there is an address wait function that extends the active period of the ASTB signal to gain the address
decode time,

B Lu2?525 0102799 787 W
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10. STANDBY FUNCTION

This function is to reduce the power dissipation of the chip, and can be used in the following modes:

* HALT mode

¢ IDLE mode

* STOP mode

* Power-saving mode

* Power-saving HALT mode:

* Power-saving IDLE mode :

: Stops supply of the operating clock to the CPU. This mode is used in combination

with the normal operation mode for intermittent operation to reduce the average
power dissipation.

: Stops the entire system with the oscillation circuit continuing operation. The

power dissipation in this mode is close to that in the STOP mode. However, the
time required to restore the normal program operation from this mode is almost
the same as that from the HALT mode.

: Stops the main system clock and thereby to stop all the internal operations of the

chip. Consequently, the power dissipation is minimized with only leakage current
flowing.

: The main system clock is stopped with the subsystem clock used as the system

clock. The CPU can operate on the subsystem clock to reduce the current
consumption.

This is a standby function in the power-saving mode and stops the operation clock
of the CPU, to reduce the power dissipation of the entire system.

This is a standby function in the power-saving mode and stops the entire system
except the oscillation circuit, to reduce the power dissipation of the entire system.

These modes are programmable.
The macro service can be started from the HALT mode.

B b427525 0102800 229 M
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Figure 10-1. Transition of Standby Status

Power-saving HALT mode is set. Ao;er\Power-saving IDLE mode is set. Power-

Power-

saving :ALT) ((S:g;':gﬁ'g:gi saving IDLE
mode . . mode
(standby) interrupt request™* suglsyss:;am Interrupt request™® (standby)
> <!
Interrupt request of £ Interrupt request of
masked interrupt % X masked interrupt
P AY W
o@ ?&4
. Macro service request
oation/” Normal
jnation stat_::\:s oper?tlon \ End of one processing ) Macro
Waits for ye XF (ﬁgﬁﬁ;ﬂeﬁ'/ End of macro service \ service
oscillation clock) N

stabilization

>y
S
&/ L
&S
e)é Q
o/ @
&S
&/, O
<~ q}‘b
stop \) DLE V) HALT
(standby) | interrupt (standby) | |nterrupt Interrupt  {\ (standby)
request of request of request of
masked masked masked
interrupt interrupt interrupt

Note Only interrupt requests that are not masked
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11. RESET FUNCTION

When alow-level signal is input to the RESET pin, the system is reset, and each hardware unitis initialized (reset).
During the reset period, oscillation of the main system clock is unconditionally stopped. Consequently, the current
consumption of the entire system can be reduced.

When the RESET signal goes high, the reset status is cleared, oscillation stabilization time (41.9ms at12.5 MHz)
elapses, the contents of the reset vector table are set to the program counter (PC), execution branches to an address
set to the PC, and program execution is started from that branch address. Therefore, the program can be reset
and started from any address.

Figure 11-1. Oscillation of Main System Clock during Reset Period

hp
Main system clock B
oscillation circuit

\Oscillation is unconditionally

stopped during reset period.
I(L 2

w LY

RESET input q

3]
[€9

U Oscillation stabilization time

I
g

The RESET input pin has an analog delay noise rejection circuit to prevent malfunctioning due to noise.

Figure 11-2. Accepting Reset Signal

Analog Oscillation
stabilization
Analog delay Analog delay deilay time

-y~ el

1

{

i i
1

! 1

' 1 |
i 1 i
¢ t |
( | 3

RESET input l I \
{

i
1
t
'
b
i
i
|
|
i

Internal reset signal

Intemnal clock I I l I I ,
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12. INSTRUCTION SET

(1) 8-bit instructions (The instructions in parentheses are combinations realized by describing A as r)
MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC,
ROLC, SHR, SHL, ROR4, ROL4, DBNZ, PUSH, POP, MOVM, XCHM, CMPME, CMPMNE, CMPMNC,
CMPMC, MOVBK, XCHBK, CMPBKE, CMPBKNE, CMPBKNC, CMPBKC, CHKL, CHKLA

Table 12-1. Instruction List by 8-Bit Addressing

Second Operand #byte A 4 saddr sfr laddr16 mem r3 [WHL+] n INOng Nete 2
r saddr' Nladdr24 | [saddrp}] | PSWL | [WHL-]
First Operand [%saddrg] | PSWH
A (MOV) (MOV) MOV  |{(MOV)Mwsi MOV (MOV) MOV MOV (MOV)
ADD Nete1 | (XCH) XCH | (XCH)M=¢{ (XCH) {XCH) XCH (XCH)
(ADD) Wete 1 {ADD) Note 1{(ADD) Mow 18 ADD) Mete 1] ADD Mate 1 | ADD Note ! (ADD) Note?
r MOV (MOV) MOV MOV MOV MOV RORMetes | MULU
ADD¥et»1 | (XCH) XCH XCH XCH XCH Divuw
(ADD)Nete 1| ADD Note1 | ADD Nota 1 | ADD Note INC
DEC
saddr MOV |[(MOV)%us| MOV MOV INC
ADD Mete 1 [{ADD) Nete 1| ADD Note XCH DEC
ADD Note1 DBNZ
str MOV MOV MOV PUSH
ADD Nete1 [(ADD) Note1fADD Note 1 POP
CHKL
CHKLA
laddri16 MOV (MOV) MOV
ttaddr24 ADD Note 1
mem MOV
[saddrp) ADD Note 1
[Y%saddrg]
mem3 ROR4
ROL4
3 MOV MOV
PSWL
PSWH
B,C DBNZ
STBC, WDM MOV
[TDE+] (MOV) MOVBK Note s
[TDE-] (ADD) Mote 1
MOVMMHew 4

Notes 1. The operands of ADDC, SUB, SUBC, AND, OR, XOR, and CMP are the same as that of ADD.
2. Either the second operand is not used, or the second operand is not an operand address.

3. The operands of ROL, RORC, ROLC, SHR, and SHL are the same as that of ROR.

4. The operands of XCHM, CMPME, CMPMNE, CMPMNC, and CMPMC are the same as that of
MOVM.
5. The operands of XCHBK, CMPBKE, CMPBKNE, CMPBKNC, and CMPBKC are the same as that of
MOVBK.
6. The code length of some instructions having saddr2 as saddr in this combination is short.

B Luy2?525 01024603 T34 MW
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(2) 16-bit instructions (The instructions in parentheses are combinations realized by describing AX as

TP)

MOVW, XCHW, ADDW, SUBW, CMPW, MULUW, MULW, DIVUX, INCW, DECW, SHRW, SHLW, PUSH,
POP, ADDWG, SUBWG, PUSHU, POPU, MOVTBLW, MACW, MACSW, SACW

Table 12-2. Instruction List by 16-Bit Addressing

Second Operand #word AX p saddrp sfrp laddr16 mem [WHL+] byte n None Note 2
rp' saddrp’ laddr24 | [saddrp)
First Operand [%saddrg]
AX (MOVW) | (MOVW) | (MOVW) [(MOVW) %3l MOVW | (MOVW) | MOVW (MOVW)
ADDW 1] (XCHW) | (XCHW) |(XCHW) ™3| (XCHW) | XCHW | XCHW {(XCHW)
(ADD) Note 1 (ADDW) Nola 3 ADDW)"“'"’(ADDW) Note 1
P MOVW | (MOVW) [ MOVW | MOVW | MOVW | MOVW SHRW  |[MULW Nets¢
ADDW Mot 1 (XCHW) | XCHW XCHW XCHwW SHLW INCW
(ADDW) %o HADDW Mets 1| ADDWY Wote 1 [AD D Note 1 DECW
saddrp MOVW  [(MOVW)M3 MOVW MOovw INCW
ADDW Mot 1 {{(ADDW) Mte | ADDW Mo t|  XCHW DECW
ADDW Nete t
sfp MOVW [ MOVW | MOvw PUSH
ADDW Mot 1 {{ADDW) Note 1| ADDW Mote 1 POP
laddri6 MOVW [ (MOVW) | MOVW MOVTBLW
Naddr24
mem MOVW
[saddrp]
[%saddrg)
PSW PUSH
POP
SP ADDWG
SUBWG
post PUSH
POP
PUSHU
POPU
[TDE+] (MOVW) SACW
byte MACW
MACSW

Notes 1. The operands of SUBW and CMPW are the same as that of ADDW.
2. Either the second operand is not used, or the second operand is not an operand address.

3. The code length of some instructions having saddrp2 as saddrp in this combination is short.

4. The operands of MULUW and DIVUX are the same as that of MULW.

BN Lu42?525 0102804 974 WA
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(3) 24-bit instructions (The instructions in parentheses are combinations realized by describing WHL
as rg)
MOVG, ADDG, SUBG, INCG, DECG, PUSH, POP

Table 12-3. Instruction List by 24-Bit Addressing

Second Operand | #imm24 | WHL 9 saddrg | lladdr24 | mem1 |[%saddrg] SP  |None Note
rg'
First Operand

WHL (MOVG) | (MOVG) | (MOVG) | (MOVG) | (MOVG) | MOVG | MOVG | MOVG
(ADDG) | (ADDG) | (ADDG) | ADDG
(SUBG) | (SUBG) | (SUBG) | suBG

rg MOVG | (MOVG) | MOVG | MOVG MOVG INCG
ADDG | (ADDG) | ADDG DECG
SUBG | (SUBG) | SUBG PUSH
POP
saddrg (MOVG) | MOVG
Htaddr24 (MOVG) | MOVG
mem1 MOVG
[Y%saddrg) MOVG
SP MOVG | MOVG INCG
DECG

Note Either the second operand is not used, or the second operand is not an operand address.

B 427525 0102805 400 W
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(4) BIt manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR, BFSET

Table 12-4. Instruction List by Bit Manipulation Instruction Addressing

Second Operand cy saddr.bit sfr.bit /saddr.bit /sfr. bit None Note
A.bit X.bit JA.bit /X.bit
PSWL.bit PSWH.bit /PSWL.bit /PSWH.bit
mem2_.bit /mem2.bit
First Operand taddr16.bit !taddr24.bit /laddr16.bit /taddr24.bit
cY MOV1 AND1 NOT1
AND1 OR1 SET1
OR1 CLR1
XOR1
saddr.bit MOV1 NOT1
sfr.bit SET1
A.bit CLR1
X.bit BE
PSWL.bit BT
PSWH.bit BTCLR
mem2.bit BFSET
laddr16.bit
laddr24.bit

Note Either the second operand is not used, or the second operand is not
an operand address.

"M@ b42?525 0102806 747 HA
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(5) Call and return/branch instructions
CALL, CALLF, CALLT, BRK, RET, RETI, RETB, RETCS, RETCSB, BRKCS, BR, BNZ, BNE, BZ, BE, BNC,
BNL, BC, BL, BNV, BPO, BV, BPE, BP, BN, BLT, BGE, BLE, BGT, BNH, BH, BF, BT, BTCLR, BFSET, DBNZ

Table 12-5. Instruction List by Cail and Return/Branch Instruction Addressing

Operand of instruction $addr20|$'addr20| faddr16 |!taddr20 14 rg {rp) [rg] [‘addr1t|[addr5]| RBn None
Address
Basic instruction BC Mote| cALL |CALL |CALL |CALL |CALL |CALL |[CALL |CALLF |CALLF {BRKCS|BRK
BR BR BR BR BR BR BR BR RET
RETCS RETI
RETCSB RETB
Compound instruction BF
BT
BTCLR
BFSET
DBNZ

Note The operands of BNZ, BNE, BZ, BE, BNC, BNL, BL, BNV, BPO, BV, BPE, BP, BN, BLT, BGE, BLE,
BGT, BNH, and BH are the same as that of BC.

(6) Other instructions
ADJBA, ADJBS, CVTBW, LOCATION, SEL, NOT, El, DI, SWRS

- I Ly2?5e2s EI]:EIVEBEI'? L63 I
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13. PACKAGE DRAWINGS

100 PIN PLASTIC QFP (FINE PITCH) (0J14)

detail of lead end

SR |
Tx

K
a )
4w HHE U L] N X =
=T
¥
Fx i
L
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A 16.0£0.2 0.630+0.008
its true position (T.P.) at maximum material condition. B 14.040.2 0-551:8.'883
+0.009
c 14.0£0.2 0.551%5508
D 16.020.2 0.63040.008
F 1.0 0.039
G 1.0 0.039
+0.05
H 0.2275-62 0.009+0.002
i 0.10 0.004
J 0.5 (T.P.) 0.020 (T.P.)
+0.009
K 1.020.2 0.03975508
+0.008
L 0.5+0.2 0.020%5°06¢
+0.03 +0.001
M 0.17Z5.05 0097157603
N 0.10 0.004
P 1.45 0.057
Q 0.125+0.075  0.005+0.003
R 5°+5° 5°%5°
S 1.7 MAX. 0.067 MAX.
P100GC-50-7EA-2
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100 PIN PLASTIC QFP (14 x 20}

62

: 80 51 \——]
81 50}== detait of lead end
|
[ e — e |
= = —
—_r ——— |
—_ (SR ()
{
O | | —=——] o -ﬁ
— = o
R =1oo 31==;
w —%1 ] , 30 3
G H @
o
<.—=ﬁ >
O/ N .
P100GF-65-3BA1-2
NOTE ITEM! MILLIMETERS INCHES
Each iead centerline is located within 0.15
mm (0.006 inch) of its true position (T.P.) at A 23.6+0.4 0.929+0.016
maximum material condition. B 20.040.2 0.795:93%
C 14.0%0.2 0.5513:3%8
D 17.6£0.4 0.693+0.016
F 0.8 0.031
G 0.6 0.024
H 0.30£0.10 0.012+3:5%¢
i 0.15 0.006
J 0.85 (T.P.) 0.026 {T.P))
K 1.840.2 0.071:5:5%8
L 0.8+0.2 0.031:9.9%¢
M 0.15%5:32 0.006%3.3%
N 0.10 0.004
P 2.7 0.106
Q 0.120.1 0.004%0.004
S 3.0 MAX. 0.119 MAX.
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APPENDIX A. DEVELOPMENT TOOLS

The foliowing development tools are available for supporting development of a system using the uPD784216.

Language processor software

RA78K4 Note 1

Assembler package common to 78K/IV series

CC78K4 Note 1

C compiler package common to 78K/IV series

CC78K4-L Note 1

C compiler library source filte common to 78K/IV series

Flash memory writing tool

Flashpro

Dedicated flash writer.
Flashpro is a product of Naitou Densei Machidaseisakusho Co., Ltd.

PA-FLASH100GC (provisiona! name)
PA-FLASH100GF {provisional name)

Adapter for flash writing.
Adapter for flash writing is a product of Naitou Densei Machidaseisakusho Co., Ltd.

Debugging tool

IE-784000-R

In-circuit emulator common to 78K/IV series

IE-784000-R-BK

Break board common to 78K/IV series

-IE-784218-R-EM1
1E-784000-R-EM

Emulation board for evaluation of uPD784216 subseries

IE-70000-98-IF-B

Interface adapter when PC-9800 series (except notebook type) is used as host machine

IE-70000-98N-IF

Interface adapter and cable when notebook type PC-8800 series is used as host machine

IE-70000-PC-IF-B

Interface adapter when IBM PC/AT™ is used as host machine

IE-78000-R-SV3

Interface adapter and cable when EWS is used as host machine

EP-78064GC-R

Emulation probe for 100-pin plastic QFP (fine pitch) (GC-7EA type) common to
uPD784216 subseries

EP-78064GF-R

Emulation probe for 100-pin plastic QFP (GF-3BA type) common to uPD784216 subseries

TGC-100SDW

Adapter mounted on board of target system created for 100-pin plastic QFP (fine pitch)
(GC-7EA type).
Product of Tokyo Eletech Corporation.

EV-9200GF-100

Socket mounted on board of target system created for 100-pin plastic QFP (GF-3BA type)

SM78K4 Note 2

System simulator common to 78K/IV series

ID78K4 Note 2

Integrated debugger for IE-784000-R

DF784218 Note 3

Device file for uPD784216 subseries

Real-time OS

RX78K/IV Note 3

Real-time OS for 78K/IV series

MX78K4 Note 4

OS for 78KNV series

Remark RA78K4, CC78K4, SM78K4, and ID78K4 are used in combination with DF784218.

B b427525 0102810 1786 HE
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Notes. 1.

64

PC-9800 series (MS-DOS™,) base

IBM PC/AT and compatible machine (PC DOS™, Windows™, MS-DOS, IBM DOS™) base
HP9000 series 700™ (HP-UX™) base

SPARCstation™ (SunQS™) base

NEWS™ (NEWS-OS™,) base

PC-9800 series (MS-DOS+Windows) base

IBM PC/AT and compatible machine (PC DOS, Windows, MS-DOS, IBM DOS) base
HPS000 series 700 (HP-UX) base

SPARCstation (SunOS) base

PC-9800 series (MS-DOS) base

IBM PC/AT and compatible machine (PC DOS, Windows, MS-DOS, IBM DOS) base
HP9000 series 700 (HP-UX) base

SPARCstation (Sun0OS) base

PC-9800 series (MS-DOS) base

IBM PC/AT and compatible machine (PC DOS, Windows, MS-DOS, IBM DOS) base

" EM b427525 0102811 0OC4 WM
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APPENDIX B. RELATED DOCUMENTS

Documents related to device

Document Name

Document No.

Japanese English
uPD784214, 784215, 784216 Preliminary Product Information Ut1813J This document
u#PD78F4216 Preliminary Product Information U11825J Planned
uPD784216, 784216Y Subseries User's Manual Hardware Planned Planned
uPD784216 Subseries Special Function Register Table Planned -
78K/IV Series User's Manual Instructions U109054 IEU-1386
78K/IV Series Instruction Table U10594J -
78K/1V Series Instruction Set U10595J -
78K/V Series Application Note Software Basics U10095J U10095E

Documents related to development too! (User’s Manual)
Document Name Document No.

Japanese English
RA78K4 Assembler Package Operation U113344 U11334E

Language u11162J —
- RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K4 Series Operation EEU-960 —
Language EEU-961 —
CC78K Series Library Source File EEU-777 -
IE-784000-R EEU-5004 EEU-1534
1E-784218-R-EM1 Planned -
EP-78064 EEU-934 EEU-1469
SM78K4 System Simulator Windows Base Reference U10093J U10093E
SM78K Series System Simuiator External Part User U10092J U10092E
Open Interface
Specifications
1D78K4 Integrated Debugger Windows Base Reference u10440J U10440E

Caution The contents of the above related documents are subject to change without notice. Be sure to
use the latest edition of a document for designing.
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NEC uPD784214,784215,784216

Documents related to embedded software (User’'s Manual)

Document Name Document No.
Japanese English
78K/IV Series Real-Time OS Basics U10603J -
Installation U10604J -
Debugger U10364J -
78K/IV Series OS MX78K4 Planned -
Other documents
Document Name Document No.
Japanese English
IC Package Manual C10943X
Semiconductor Device Mounting Technology Manual C10535J C10535E
Quality Grades on NEC Semiconductor Devices C11531J C11531E
NEC Semiconductor Device Reliability/Quality Control System €10983J C10983E
Electrostatic Discharge (ESD) Test MEM-539 -
Guide to Quality Assurance for Semiconductor Devices MEI-603 MEI-1202
Guide to Microcontrolier-Related Products by Third Parties U11416J -

Caution The contents of the above related documents are subject to change without notice. Be sure to
use the latest edition of a document for designing.
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