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Pertrogstor 4 poin RIW register 000 (CRO00). Finaly. | |5 10 1 and 1, respectely. Contoler it counter o T —
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Pullup resistor volage ises) 21101 i M Bank pectivaly, S110 input tmin
 rogister 4 hen Voo rises and exceeds 27V 0.2, £ When Voo drops and becomes lowsr than the dstecton level i e lef generated. Wt for the supply votage fluctuaion peiod, emory Ban request sources. & D porigperal s oo et o put ming 1 Oporatin Wi frt 0 Conmunication s
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POC — Power-on-clear = |0 farsospmineerec One-sheet Manual e | VUV R e
crcut, RESF s Gearod to - vanamission completion terrupt signal (NTSTO) ' PUS
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x 0: ompm 1: Input s 5 T Drawings Itis not necessary to enable the TOS0 pin as a timer e —— option register 5
S ouputpin Endor
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5 WDTE, the actual overiow time may bo 0020 e b B Cormmc ] salemst Gecs ffrtogaer (TXBG) o the Ut
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an pins can be used for I internal low-speed oscilator oscillating, e (count operation started by [0 0 0 | iPRs. 0: Low level timer output, Port mode
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\ Pohregmr 12/ Use of mltipliridivider and seral interface 1G0 [ K psten pronibited abied -
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Development Tools (1/5)

Remark For details about development tools, see the site for development tools at NEC Electronics Website.
NEC Electronics Website: http://www.necel.com/

(1) Software Tools

Host Machine

Software Tools

IBM PC/AT™ compatibles,

Software package SP78K0

PC98-NX series

Assembler package RA78KO

C compiler CC78K0

C library source file CC78K0-L

Integrated debugger ID78K0-QB

System simulator SM+ for 78K0/Kx2

Device file DF780547

(2) Hardware Tools (1/3)

<1>

On-chip debug emulator QB-78KOMINI (MINICUBE® )

On-chip Debug Emulator | Target Connector Specifications.

| as-7exomint

| 10-pin general-purpose connector (2.54 mm pitch)

Remark The QB-78KOMINI is supplied with ID78K0-QB, a USB cable, a connection cable (10-pin cable) and a self-

« Connector pin layout

check board.

USB cable

Host machine

Target device

Connection cable
(10-pin cable)

Target connector (sold separately)
Target system

» Connector pin configuration (10-pin)

(10-pin) Pin No. Pin Name Note 1 | [N/OUT Nete2 Description
| 1 RESET_IN N Pin used to input reset signal from the target system
@ @ @ @ @ 2 RESET_OUT out Pin used to output reset signal to the target device
DEG®O® 3 FLMDO out Output pin used to control on-chip debugging
functions
(Top View) 4 VoD N \:y;;\:; pin for when using power supply of the target
5 X2/DATA INOUT Pin used to inputioutput for data communication
during debugging
6 GND - Connected to GND.
7 X1/CLK out Pin used to output clock signal to the target device
8 GND - Connected to GND.
9 RESERVED - Open
10 RESERVED - Open

Notes 1. Signal names in MINICUBE

2. As seen from MINICUBE.

Development Tools (2/5)

(2) Hardware Tools (2/3)

<2> In-circuit emulator QB-78KOKX2 (IECUBE® )

In-Circuit Package Check Pin | Emulation | Exchange Space Ya Mount Target
Emulator Adapter Probe Adapter Adapter Connector Adapter connector
QB-78KOKX2 80-pin plastic | QB-144-CA- | QB-80-EP- | QB-80GC- | QB-80GC- | QB-80GC- | QB-80GC- | QB-80GC-
LQFP 01 01T EA-01T YS-01T YQ-01T HQ-01T NQ-01T
(14x14)
80-pin plastic QB-80GK- | QB-80GK- [ QB-80GK- | QB-80GK- | QB-80GK-
LQFP (fine EA-01T YS-01T YQ-01T HQ-01T NQ-01T
pitch) (12x12)

Remark The QB-78K0KX2 is supplied with ID78K0-QB, a USB cable, a power supply unit, QB-MINI2, connection
cables (10-pin cable and 16-pin cable) and the 78K0-OCD board.

USB cable

Host machine

Check pin adapter
(Adapter used when
observing waveforms

on oscilloscope)

<sold separately>

Exchange adapter
(Adapter that performs pin
conversion)

\ Space adapter
(Adapter for height regulation)
<sold separately>

¥ YQ connector

(Connector that connects
exchange adapter to target
connector)

e B—

Target connector
(Connector soldered to
target system)

Mount adapter

(When mounting device to target connector)

(Adapter for mounting target
device to target connector)
<sold separately>

Device

]

AC adapter

Emulation probe

Target system
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(2) Hardware Tools (3/3)

<8> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for on-chip debugging

On-Chip Debug Emulator with Programming Function Target Connector Specifications

QB-MINI2 10-pin general-purpose connector (2.54 mm pitch)

| hen using 10-pin cable

16-pin general-purpose connector (2.54 mm pitch)

| When using 16-pin cable

Development Tools (4/5)

(3) Flash Memory Write Tools (1/3)
<1> On-chip debug emulator with programming function QB-MINI2 (MINICUBE2) : for flash programming

| on-Chip Debug Emulator with Programming Function [

Target Connector Specifications

| a-miniz

| 16-pin general-purpose connector (2.54 mm pitch)

| When using 16-pin cable |

Remarks 1.
78K0-OCD board.

The QB-MINI2 is supplied with a USB cable, connection cables (10-pin cable and 16-pin cable) and the

2. A connection cable (10-pin cable) and the 78K0-OCD board are used only when using the on-chip debug

function.

3. The software is required separately to operate QB-MINI2.
Download the latest software from our website (http://www.necel.com/), and use it.

Target connector (sold separately)

== <for on-chip debugging (OCD)>  -=-,
Target device ! Connection cable 78K0-OCD board |
| (10-pin cable or N =
! 16-pin cable) '
: ! AR
] |
: | Host machine
'
|

Target system

« Connector pin layout (16-pin)

<for flash programming (FP)> -

(16-pin cable)

.
! Connection cable
i
i
i
1

(2) Power select switch

« Connector pin configuration (16-pin)

MINICUBE? setting
(1) Mode select switch

Hé

USB cable

« Target device is 78K0 microcontroller —“M2"

« Power supply of the target system is used - *T" (recommended)
+3Vis supplied to the target system —*3" (current rating: 100 mA)
+ 5V is supplied to the target system —*5" (current rating: 100 mA)

u Pin No. Pin Name N 1 IN/OUT Note 2 Description
BRAOOOOD 7 GND. - Connected o GND.
2 RESET_OUT oUT Pin used to output reset signal (o the target device
® RESERVED (during OCD) = Open
EEEO0000 8 RXD (during FP) N Pin used to input for command/data communication
from the target device
(Top Viaw) Input pin for wh ly of the target
input pin for when using power supply of the target
4 | voo IN et
RESERVED (during OCD) = Open
5 1
Pin used to output for command/data communication
TXD (during FP) outr fo the target device
68 | RESERVED B Open
5 | CK GUT Pin sed (o output clock signal (o the target device
0-12_| RESERVED = Gpen
Pin used to input/output for data communication
13 | DATA (during 0CD) INOUT e
"RESERVED (during FP) = Open
14| FLMDO ouT Pin ysed 0 set o debug mods or programming
mode
s | RESET_N (Guing OCD) | IN Pin used to input reset signal from the target system
Notes 1. Signal names in MINICUBE2 RESERVED (during FP) - Open
2. As seen from MINICUBE2. 16 RESERVED - Open

Remark The 10-pin target connector is the same as it of MINICUBE. See the description of the target connector of MINICUBE.

(3) Flash Memory Write Tools (2/3)
<2> Flash memory programmer PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (1/2)

Flash Memory Programmer

Flash Memory Write Adapter

Flash memory programmer P!
Simple flash memory program

G-FP4, FL-PR4

FA-80GC-8BT-A

80-pin plastic LQFP (14x14)

mer PG-FPL3, FP-LITE3

FA-78F0547GC-UBT-MX

FA-80GK-9EU-A

80-pin plastic LQFP (fine pitch) (12x12)

FA-78F0547GK-8EU-MX

Remarks 1. FL-PR4, FP-LITE3, FA-80GC-8BT-A, FA-78F0547GC-UBT-MX, FA-80GK-9EU-A, and FA-78F0547GK-
8EU-MX are products of Naito Densei Machida Mfg. Co., Ltd.
TEL: +81-42-750-4172 Naito Densei Machida Mfg. Co., Ltd.
2. Use the latest version of the flash memory programming adapter.

» Wiring example in 3-wire st

erial /0 (CSI10) mode

——© vo7w0ssY)
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+ Wiring example in UART (UART6) Mode
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WRITER INTERFACE

s0 sck JRESET FLMDD

b0

S so sok

K RESET FLMDD

WRITER INTERFACE

Note The above figure illustrates an example of wiring when

« Target cable outline of PG-FP4, FL-PR4

HD-SUB 15 (male)

using the clock output from the PG-FP4 or FL-PR4.
When using the clock output from the PG-FPL3 or FP-
LITE3, connect CLK to X1/P121 (pin 15), and connect
its inverted signal to X2/EXCLK/P122 (pin 14).

N

Type B
Type A (For two-power-supply
(For both single- flash memory)Note
and two-power-supply
flash memories)

Note Type B is not used to connect with 78K0/KF2 because 78K0/KF2

incorporates the single-power-supply flash memory.
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Operation List (2/6) \

Operation List (3/6)

Operation List (4/6)

|

* Description of operation column Ingtruction [ Mnemonic Operands Bytes Clocks Operation Flag Instruction | Mnemonic Operands Bytes Clocks Operation Flag
(3) Flash Memory Write Tools (3/3) A: A register (8-bit accumulator), X: X register, B: B register, C: C register, D: D register, E: E register, H: H register, roup Note 1 | Note 2 z | AC | cY Group Note 1 | Note 2 Z | AC | oY
L: L register, AX: AX register pair (16-bit accumulator), BC: BC register pair, DE: DE register pair, HL: HL register pair, 16-bit data | MOVW AX, rp Note3 1 4 - AX « 1p 8-bit OR A, #b,
g . g g ) 3 ) s s , - , #byte 2 4 - [AcAvbyte x
<2> Flash memory programmer PG-FP4, FL-PR4, PG-FPL3, FP-LITE3 (2/2) PC: Program counter, SP: Stack pointer, PSW: Program status word, CY: Carry flag, AC: Auxiliary carry flag, Z: Zero flag, ransen b, AX Note3 1 4 ~ [meAX operation
RBS: Register bank select flag, IE: Interrupt request enable fla v saddr, #byte 3 6 8 (saddr)  (saddr) v byte X
« Connector pin layout of PG-FP4 and FL-PR4 (view from socket side) S: Reg clect flag, =: ptreque 9. AX, laddr16 3 10 12| AX < (addri6) A, rNote3 2 4 AcAvr x
(): Memory contents indicated by address or register contents in parentheses, laddr16, AX 3 10 12| (addr16) < AX :
| XH, Xu: Higher 8 bits and lower 8 bits of 16-bit register, A: Logical product (AND), v: Logical sum (OR), XCHW AX, rp Note3 1 2 ~ [AXeormp rA 2 4 — [rervA X
1135|719 ]11]13|15 v Exglugive Iogicql sum (egclusive OR), : Inverted data, addr16: 16-bit immediate data or label, Bbit " ADD A, #byte 2 ) — A, CY < Atbyte ” ” X A 'saddr 2 4 5 A « A v (saddr) X
21416 8l10]12]14]16 jdisp8: Signed 8-bit data (displacement value) operation Sadar, #byle 3 5 3 (52001, CY < (saddr) *byte < < 2 A, laddr16 3 8 9 A < A v (addr16) X
Description of fl ti 1 A, r Note 4 2 4 - A, CY « A+r x x X A [HL] 1 4 5 A« Av (HL) x
Type A (16-pin) escription offlag operation column A 2 2 ~TIr.ov e oA T T x A, [HL+byte] 2 8 9 |AcAv (HLtbyte) x
. | Blank): Not affected, 0: Cleared to 0, 1: Set to 1, x: Set/cleared according to the result, R: Previously saved value is restored A, [HL+B] 2 8 9
« Connector pin configuration of PG-FP4 and FL-PR4 ( ) 9 Y A, saddr 2 4 5 A CY < At(saddn) x x X [HL+B] AcAv(HLB) X
A, laddr16 3 8 9 [A CY < A+ (addr16) x | x x A, [HL+C] 2 8 9 |AcAvV(HL+C) x
Target Connector Instruction | Mnemonic Operands Bytes Clocks Operation Flag A, [HL] 1 4 5 [ACY < A+(HY x | x x XOR A, #byte 2 4 - [AcAvbyte x
Signal Name of PG-FP4 Group Note 1 | Note 2 Z [ Aac | oY
Type A: Signal (16-Pin) ote ote A [HL+byte] 2 8 9 | A CY« A+ (HL+byte) x | x x saddr, #byte 3 6 8 | (saddr) « (saddr) vbyte x
s ; 8bit data | MOV T, #byte 2 4 — [rebyte A, [HL+B] 2 8 9 [A.CY < A+ (HL+B) x | x x A, rNotes 2 2 T AcAwr X
ansfe saddr, #byte 3 6 7 | (saddr) < byte A, [HL+C) 2 8 9 |A CY < A+ (HL*C) x | x | x A 2 7 S Py "
RESET 2 - -
SIRD 3 § — saddr, #byte saddr), CY « (saddr) +byte x | x x -
T, ANote3 1 2 = [reA A, rNoted 2 1 ~ [A CY  A+reCY x | x | x A, laddr16 3 8 9 A< Av(addrt6) x
Voo 4 A, saddr 2 2 5 |Ac (saddn) T A 2 4 ~[r.CY < rAvCY | x| = A [HL] 1 4 5 [AcAv(HL) x
SOMTXD 5 saddr, A 2 4 5 |(saddr) < A A, saddr 2 4 5 | A CY < A+ (saddr) +CY x | x x A, [HL+byte] 2 8 9 |Ac Av(HL+byte) x
o 5 A, sfr 2 - 5 |Acsfr A, laddr16 3 8 9 | A CY < A (addri6) +CY x | x x A [HL+B] 2 8 9 |AcAv(HL+B) x
=) Sfr A 2 - 5 [sheA A, ML 1 2 5 [ACY e A+ (HL +CY x| x | x A, [HL+C] 2 8 9 [Ac Av(HLC) x
SCK 7 A, laddr16 3 8 9 |A« (addr16) A, [HL+byte] 2 8 9 [A CY A (HL+byte) +CY x | x x CMP A, #byte 2 4 - |A-byte x | x x
(HisNote 8 laddr16, A 3 8 9 [(addr16) « A A, [HL+B] 2 8 9 [A CY « A+ (HL+B) +CY x | x x saddr, #byte 3 6 8 | (saddr) - byte x | x x
PSW, #byte 3 - 7 |PSW < byte x x x A [HL*C] 2 8 9 [A CY < A+ (HL+C) +CY x | x x A, r Note s 2 4 At x| x %
CLK 9 A, PSW 2 - 5 |AcPsSw suB A, #byte 2 4 A, CY < A-byte x | x x P A 2 4 = [r-A % | x %
(VDE)Note 10 PSW, A 2 - 5 |PSWeA x x x saddr, #byte 3 6 (saddr), CY « (saddr) — byte x | x x A saddr 2 2 5 |A_(saddn) < | x X
Noted — 3
wonzpe » A, [DE] 1 4 5 |A« (DE) A, N 2 4 ACY<A-T x | x x A Tadar1s 3 5 9 [A-(addrie) . "
[DEL A 1 4 5 [(DE)A rA 2 4 - |rcyer-a x | x x AT T " 5 Aty - "
(FLMD1)Note 12 A, [HL] 1 4 5 A « (HL) A, saddr 2 4 5 A, CY « A — (saddr) X X X A‘ LD 2 5 5 —
R 5 [HLL, A 1 4 5 |(HD<A A, laddr16 3 B 9 [A.CY< A-(addr16) x x % , [HL+byte] A (HL+byte) x x X
A, [HL+byte] 2 B 9 |A< (HL+byte) A, [HL] 1 4 5 |ACYA_(HL) x | x | x A, [HL+B] 2 8 9 [A-(HL+B) x | x | x
FLMDO 14 [HL+byte], A 2 8 9 (HL+byte) — A A, [HL+byte] 2 8 9 A, CY « A— (HL+byte) x x X A, [HL+C] 2 8 9 A - (HL+C) x x x
(Not used)Note 15,16 A, [HL+B] 1 6 7 |Ae (HL+B) A, [HL+B] 2 8 9 [ACY<A-(HL+B) x | x X lebit - |aDDwW AX, #word 3 6 —  [AX.CY < AX+word x | x x
[HL+B], A 1 B 7 |[(HB) A A, [HL+C) 2 B 9 [ACYA_(HFC) ~ | x | x operation 'siygw AX, #iword 3 6 — [AX, CY « AX—word x| x | x
Note Signals in parentheses and the corresponding pins are not used with 78KO0/KF2. A, [HL+C] 1 6 7 A « (HL+C) SUBC A, #byte 2 4 A CY « A-byte-CY x x % CMPW AX, #word 3 6 - AX —word x x x
[HL+C], A 1 6 7__[(HL+C) A saddr, #byte 3 6 (saddr), CY < (saddr) — byte - CY x | x x Multiply/ | MULU X 2 16 —  |axeaxx
XCH A, rNote3 1 2 - [Aeor A, rNoted 2 4 A CY<A-r-CY x | x | x CIED DVUW | C 2 25 ~ [ AX (Quotient), C (Remainder) - AX = C
o " List (1/6 A, saddr 2 4 6 | A« (saddr) rA 2 4 - [rnCYer-A-cy x | x x INC . 7 2 R ~ | x
peration Lis! ( ) A, sir 2 - 6 |Acosir A, saddr 2 4 5 |A CYc A(sadd)_CY x | x | x P 2 " 5 (saddr) — (sadan 1 -
A, laddr16 3 8 10| A< (addr16) A, laddr16 3 8 9  [ACY< A (addr16) - CY x | x x BEC . T 2 R Eo— -
« Operand identifiers and specification methods A, [DE] 1 4 6 A «— (DE) A, [HL] 1 4 5 A, CY « A—(HL)-CY X X X 2 yy =
— pes—— A AL 1 2 6 |[Aco(HD) A, [HL*byte] 2 B 9 [ACY< A (HL+byte)_CY ~ | x | = saddr 6 |(saddr) ¢ (saddr) -1 x | x
P A, [HL+byte] 2 B 10| A (HL+byte) A, [HL*B] 2 B 9 |ACY—A—_(HL*B)-CY x | x | x INCW i3 1 4 = |merptt
r X (RO), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7) A, [HL+B] 2 8 10 |[Aeo (HL+B) A, [HL+C] 2 8 9 [ACY<A-(HL+C)-CY x x X DECW P 1 4 - fmem-t
m AX (RP0), BC (RP1), DE (RP2), HL (RP3) A, HL+C] 2 8 10 [Ae— (H+C) AND A, #oyte 2 4 A< Anbyte x Rotate ROR Al 1 2 = | (CY, A7 Ao Ant  An) x 1 time X
sfr Special function register symbolN°t® 16:bi data [ MOVW p, #word 3 6 ~ | word saddr, #byte 3 6 (saddr) < (saddr) A byte x ROL A1 1 2 — (€Y, Ao« A7, Anet & An) x 1 time x
sfrp Special function register symbol (16-bit manipulatable register even addresses only)N°t® saddrp, #word 4 8 10| (saddrp) « word A, rNoted 2 4 AcAnr x RORC A1 1 2 — [(CY Ao, Ar CY, Ant  An) x 1 time x
frp, #word 4 - 10 |sf d A 2 4 - A - 1  Anm
saddr FE20H to FF1FH Immediate data or labels TP, FAOT STp < wor U fefa X ROLC Al 1 2 (CY & A7, Ao & CY, Amt & An) x 1 time X
saddn FE20H to FF1FH Immediate data o labels (even address onl AX, saddrp 2 6 8 [AX« (saddrp) A, saddr 2 4 5 [AeAn(sadd) x ROR4 [HL] 2 10 12 [Aso e (HLHD' (HL)74 & Aso,
P ( v) saddrp, AX 2 6 8 (saddrp) « AX A, laddr16 3 8 9 |A < An(addri6) X (HL)so &« (HU)r4
addr16 0000H to FFFFH Immediate data or labels (Only even addresses for 16-bit data transfer instructions) AX, sfrp 2 - 8 AX < sfrp A [HL] 1 4 5 A< An(HL) x ROL4 [HL] 2 10 12 ?ﬁff tiL( T);(TL)E'D « Asa,
addr11 0800H to OFFFH Immediate data or labels sfrp, AX 2 8 |sfipe AX A, [HL+byte] 2 8 9 [Ac An(HLtbyte) x i -
addr5 0040H to 007FH Immediate data or labels (even address only) Notes 1. When the int I high- d RAM . 4 or f instructi ith no dat A, [HL+B] 2 8 9 A < An(HL+B) X Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access
g : otes 1. When the internal high-spee area is accessed or for an instruction with no data access A [HL<C) 2 3 9 TAcAn(HLIC) < 2. When an area except the interal high-speed RAM area is accessed
word 16-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed - - - - - PRI
N y 3 E “r= A Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access 3. Except'r=A
byte 8-bit immediate data or label . Except r N s N
bit 3-bit immediate data or label 2. When an area except the internal high-speed RAM area is accessed Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
! N " N = rh . L ruction L Cl r I
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control i gf“y V\:hen f/l: =BC, DE or HL register (PCC). 4 4 P Y the p
RB RBO to RB3 i . Exceptr=A" -
. ad reglster (PCC). . P 2. This clock cycle applies to the internal ROM program.
2. This clock cycle applies to the internal ROM program. . . .
Note Addresses from FFDOH to FFDFH cannot be accessed with these operands. Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control
register (PCC).
2. This clock cycle applies to the internal ROM program.
Operation List (5/6) ‘ Operation List (6/6) ‘ Special Function Register (SFR) List (1/4) ‘ Special Function Register (SFR) List (2/4) ‘
Ingrrgﬁlg)n Mnemonic Operands Bytes Clocks Operation Flag Ingrr\éﬁlli’on Mnemonic Operands Bytes Clocks Operation Flag ‘Address ‘Special Function Register (SFR) Name ‘Symbol RIW Manipulatable Bit Unit ‘After T Spocial Funclion Register (SFR) Name Symbol RIW Manipulatable Bit Unt “Aftor
Note 1 | Note 2 z | Ac | oY Note 1 | Note 2 z | Aac | oy - Reset Reset
BCD ADJBA 2 4 | Redimal Adjust Accumulator after % | x Calllretum | RET, 1 6 — | PCHe (SP+1). PCL< (SP). SP « SP+2 JER BEE (SETS 1Bit 8 Bits 16 Bits
ition RETI 1 6 — | PCH & (SP+1), PCL « (SP), PSW R| R | R FFOOH Port register 0 PO RIW v v - 00H FF34H | Pull-up resistor option register 4 PU4 RIW N y - 00H
ADJBS 2 4 - | Decimal Adjust Accumulator after x | x | x (SP+2), SP «'5P+3 - - -
Subtract . RETB 1 6 — [PCr  (SP*1), PCL  (SP), PSW RIR|R FFOTH Port register 1 P1 RW v M - 00H FF35H | Pull-up resistor option register 5 PU5S RIW v v - 00H
Bit MOV1 CY, saddr.bit 3 6 7 | CY « (saddr.bit) x (SP+2), SP «'5P+3 FFOZH Port register 2 P2 RIW 7 J — 00H FFa6H | Pull-up resistor option register 6 "US W N 7 ~ oor
CY, sfr.bit 3 - 7 | CY « sfrbit x Stack PUSH PSW 1 2 - [(SP-1) < PSW,SP < SP-1 == PYSr—— o T - - oont -
oY Abit 2 2 T Tov CAbt > manipulate P 1 2 B (O TPary = paren ort register v v FF37H | Pull-up resistor option register 7 PU7 RIW v v - 00H
CY, PSW.bit 3 - 7__|cve Pswait x P SP— FFO4H [ Port register 4 P4 RW N J - 00H FF3CH | Pull-up resistor option register 12 PU12 RW v \ - 00H
. POP PSW 1 2 — | PSW < (SP), SP « sP+1 R | R|R - ; ; -
CY, [HL] bit 2 6 7 CY « (HL).bit x < (5P) SP < FFO5H Port register 5 P5 RIW v v - 00H FF3EH | Pull-up resistor option register 14 PU14 RIW v v - 00H
saddr.bit, CY 3 6 8 | (saddrbit)  CY s i 4 —{ne (SP_1).rpu e (SP). SP « SP+2 7
- - MOVW SP. #word 4 _ 10 | SP < word FFO6H Port register 6 P6 RW M N - 00H FF40H Clock output selection register CKS RIW N v - 00H
sfr.bit, CY 3 - 8 |sfrbit—CY . - 7 ;
Abit, CY 2 2 — | Abitecy SP, AX 2 - 8 SP < AX FFO7H Port register 7 P7 RIW v v - 00H FF41H | 8-bit timer compare register 51 CR51 RIW - N - 00H
PSW.bit, CY 3 - 8 | PSW.bite CY x | x AX, SP 2 - 8 |AX< SP FFO8H [ 10-bit A/D conversion result register ADCR | R - - \ 0000H FF43H | 8-bit timer mode control register 51 TMC51 RIW N v - 00H
L BR laddr16 3 6 - |PC < addr16
HL]. bit, CY 2 b branch FFO9H 8-bit A/D conversion result register [ ADCRH | R - / - 00H i " ] ] —
[HL]. bit, C 6 8 [ (HL).bitCY ranci Saddrio > 5 — [PcPC+2+ o8 g v FF48H | External interrupt rising edge enable register | EGP RIW v v 00H
AND1 CY, saddr.bit 3 6 7 | CY < CY A (saddr.bit) x AX 2 P ~ [PChe A PCLe X FFOAH | Receive buffer register 6 RXB6 R - v - FFH FF49H | External interrupt falling edge enable register | EGN RIW N v - 00H
CY, sfr.bit 3 - 7__]CY < OV Asfrbit x Condiional B0 Saddri6 2 6 — [PCPC+2+disp8ifCY=1 FFOBH | Transmit buffer register 6 TXB6 RIW - 3 - FFH FF4AH | Serial /0 shift register 11 S0 R — N - 00H
CY, Abit 2 4 - |oyecyaAbit x rancl — - ,
BNC $addri6 2 6 - [PCPC+2+disp8 fCY=0 FFOCH | Port register 12 P12 RW v V - 00H FF4CH | Transmit buffer register 11 SOTB11 | RW - v - 00H
CY, PSW.bit 3 - 7__|CY < CY APSW.bit x BZ Saddr16 2 6 — |PCPC+2+jdisp8ifz=1 - -
CY, [HLbit 2 6 7 CY < CY  (HL)bit X BNZ Saddri6 2 5 PC e PC2+idispBifZ=0 FFODH Port register 13 P13 RW V v - 00H FF4FH | Input switch control register Isc RW V N - 00H
OR1 CY, saddr.bit 3 6 7 CY « CY v (saddr.bit) x BT saddr.bit, Saddr16 3 8 9 PC « PC + 3 + disp8 if (saddr.bit) = 1 FFOEH Port register 14 P14 RIW v v - 00H FF50H | Asynchronous serial interface operation mode | ASIM6 RIW N N - 01H
CY, sfr.bit 3 - 7 | CY < CY vsfrbit x sfr.bit, $addr16 4 - 11| PC « PC + 4 +disp8 if sfr.bit = 1 FFOFH Serial I/O shift register 10 81010 R - v - 00H register 6
CY, A.bit 2 4 - CY « CY v A.bit X A.bit, $addr16 3 8 — PC « PC + 3 + jdisp8 if A.bit FF10H 16-bit timer counter 00 TMOO R _ _ J 0000H FF53H Asynchronous serial interface reception error ASIS6 R - A - 00H
CY, PSW.bit 3 - 7 |cy—cyvPswabit x PSW.bit, $addr16 3 - 9 |[PC « PC + 3 +jdisp8 if PSW.bit = 1 = status register 6
CY, [HL].bit 2 6 7 |cY <oy v HLbit x [HL].bit, $addr16 3 10 11 |PC « PC + 3 +]disp8 if (HL).bit = 1 . FF55H | Asynchronous serial interface transmission ASIF6 R - J - 00H
XOR1 CY, saddrbit 3 s 7 CY « CY~ (saddr bif) M BF saddr.bit, Saddr16 4 10 11 PC « PC + 4 + disp8 if (saddr.bit) = 0 FF12H 16-bit timer capture/compare register 000 CR000 RW - - N 0000H status register 6
CY, sfr.bit 3 _ 7 CY « CY~sfr.bit % sfr.bit, $addr16 4 = 1 PC « PC + 4 + jdisp8 if sfr.bit = 0 FF13H FF56H Clock selection register 6 CKSR6 RIW - N - 00H
CY, Abit 2 4 — |cY e cy~Abit x Abit, $addr16 3 8 — |PC< PC+3+jdisp8if Abit=0 FF14H 16-bit timer capture/compare register 010 CRO10 [ RW - - N 0000H FF57H | Baud rate generator control register 6 BRGC6 RIW - V - FFH
oV, PSWobt 3 n 7 oY < CY~ PSWoit - PSW.bit, Saddr16 4 - 11 |PC PC+4+jdisp8 i PSWbit=0 ==
CY, (HL] bit 2 6 7 |CY < CY~ (HL)bit X [HL]bit, $addr16 3 10 11 |PC« PC+3+disp8 if (HL).bit = 0 Py — - e = — - — " FF58H | Asynchronous serial interface control register 6 | ASICLG RIW N 3 - 16H
e P > n o Tatarbn 1 BTCLR saddr.bit, Saddr16 4 10 12 PC PG + 4 +disp8 if (saddrbit) = 1 6! 8-bit timer counter 50 50 v 00
bit) i i - / ]
. : _ then reset (saddrbi) _ FF17H | 8-bit imer compare register 50 CRsO | RW - N B 00H FF60H | Remainder data register 0 SLSoR- R N v O0H
sfr.bit 3 - 8 | sfrbit 1 sfr.bit, $addr16 4 - 12 [PC PG+ 4+ disp i sirbit = 1 FF61H R sproH , ] 00H
Abit 2 4 Abit 1 then reset sfr.bi FF18H 8-bit timer H compare register 00 CMP00 RIW - \) - 00H 0 v
PSW.bit 2 - 6 |Pswoite 1 T = | = Abit, $addr16 3 8 T BGES R 1dises if Adbil FF19H | 8-bit imer H compare register 10 cMP10 | RW - y - 00H FF62H | Multiplication/division data register AO D R - 3 N 00H
[HL]bit 2 6 8 | (HL).bit 1 PSW.bit, Saddr16 4 - 12 | PC « PC + 4 + disp8 if PSW.bit = 1 x | x x FF1AH | 8-bit timer H compare register 01 CMPO1 | RW - v - 00H FF63H Al MDAOLH | RW - ‘; 00H
CLR1 saddrbit 2 4 6 | (saddrbit) 0 then reset PSW.bit - 5
e 2 4 D e | D [FLIDT Sadarts 3 o 2 [PC PG g dopB i (HLIBE=1 FF1BH [ 8-bit timer H compare register 11 CMP11 [ RW - v - 00H :
— - v - “0 o T > - then reset (HL)bit FFAFH | 8-bit timer counter 51 ™51 R - v - 00H FF64H M| MoAOHL | RW - J v 00H
i - bit addr - |[BeB-1,then
' 4 ] / — FF65H Al MDAOHH | RW - v 00H
ey 2 — 5 Trswoico P v . PC < PC+2+]disp8 if B#0 FF20H Port mode register 0 PMO RIW v v FFH o
HLIbi 2 5 8 |HLbite 0 + $addr16 2 6 - gg CFTCK'B‘T dispB IFC 20 FF21H Port mode register 1 PM1 RIW V v - FFH
< Jdisp8TC # - FF66H | Multiplication/division data register BO M| MoBoL | RIW - q N 00H
SET1 cY 1 2 - |eren 1 saddr, $addr16 3 8 10 |(saddr) c (sadd) - tothen FF22H Port mode register 2 PM2 RIW N v - FFH D
« PC +3 +disp8 if (saddr) # - B| MDBOH - /
CLR1 cY 1 2 CYeo 0 =T SEL Ron 2 7 ~TReST0n Idisp8 I saddr) FF23H Port mode register 3 PM3 RIW v v - FFH FFe7TH 0 R Y 00H
NoT oY 1 2 - |ovecoy x control OS5 1 2 ~No Operation FF24H | Port mode register 4 PM4 RIW N v - FFH FF68H | Multiplier/divider control register 0 DMUCO RIW N N - 00H
Calllreturn | CALL laddr16 3 7 - SP - 1) &épc-ﬁyu, %SP =2) - -
PC+3)L, PC « addr1b, SP < SP -2 El 2 - 6 | IE « 1 (Enable Interrupt) FF25H Port mode register 5 PM5 RIW v v - FFH FF69H | 8-bit timer H mode register 0 TMHMDO RIW v v - 00H
CALLF taddr11 2 5 - ng:;)[) SPCr2 (8P -2) E'ALT 1; - 8 ‘SE : i[?iiﬂab(:e Interrupt) FF26H | Port mode register 6 PM6 RIW N y - FFH FF6AH | Timer clock selection register 50 TCL50 RIW v \ - 00H
N 1 E — et lode
Cioo  addr11, SP < SP -2 SToP > 5 SeTSTOP Modo FF27H | Port mode register 7 PM7 RIW v B - FFH FF6BH | 8-bit timer mode control register 50 TMC50 RIW N N - 00H
CALLT [addr5] 1 6 - SP - 1) & (PC+1)H, (SP - 2) & (PC+1)L, = - - -
CH ¢ (00000000, addr5+1), PCL « R K - ) FF28H | A/D converter mode register ADM RIW v v - 00H FF6CH | 8-bit timer H mode register 1 TMHMD1 RIW N v - 00H
(00000000, addr5), SP « SP -2 Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access — - — - - -
BRK 1 6 - SP — 1}  PSW, (SP—2) PC+|§H, 2. When an area except the internal high-speed RAM area is accessed FF29H Analog input channel specification register ADS RW v v - 00H FFGDH | 8-bit timer H carrier control register 1 TMCYC1 RIW v v - 00H
LSCPLL%R Er b P 8% FF2CH | Port mode register 12 PM12 RIW N v - FFH FF6EH | Key retum mode register KRM RIW N v - 00H
- - - - Remarks 1. Ong instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control FF2EH Port mode register 14 = RIW N 3 — FFH FReFH Watch imer operation mode register WM W N 3 — 00H
Notes 1. When the internal high-speed RAM area is accessed or for an instruction with no data access register (PCC). -
2. When an area except the internal high-speed RAM area is accessed 2. This clock cycle applies to the internal ROM program. FF2FH | A/D port configuration register ADPC RIW v v - 00H FF70H | Asynchronous serial interface operation mode | ASIMO RIW v J - 01H
FF30H | Pull-up resistor option register 0 PUO RIW V \ - 00H register 0
Remarks 1. One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control i - / -
e Yo Y (fcpu) y the pi =T Pull-up resistor option register 1 ] W N 7 - oon FF71H | Baud rate generator control register 0 BRGCO RIW Y 1FH
2. This clock cycle applies to the internal ROM program. FF33H | Pull-up resistor option register 3 PU3 RIW N y - 00H EE72HI) Rocelve buffer register 0 RXBO R _ J _ sl
Special Function Register (SFR) List (3/4) ‘ Special Function Register (SFR) List (4/4) ‘
Address Special Function Register (SFR) Name Symbol RW Manipulatable Bit Unit After Address Special Function Register (SFR) Name Symbol RIW Manipulatable Bit Unit After
T oG TS ezt : - Reset « This document is a reference.
- i BB BB For further information,
FRT3H | oprononous soralinterface receplion error | ASISO | R - v - 00H FFBBH | Prescaler mode register 00 PRMOO | RW v v B 00H please contact:
FF7aH Transmit shift register 0 TXS0 W _ v _ FFH FFBCH Capture/compare control register 00 CRC00 R/W V N - 00H * The inlor.mation in_ this document is' curlvent as of January, 200?. T.he information is su.biect to NEC Electronics Corporation
— - i T change without notice. For actual design-in, refer to the latest publications of NEC Electronics data 1753, Shimonumabe, Nakahara-ku,
FF8OH | Serial operation mode register 10 csim1o | RW v v - 00H FFBDH | 16-bit timer output control register 00 TOC00 | RW v v - 00H sheets or data books, etc., for the most up-to-dat ifications of NEC products. Not Kawasaki, Kanagawa 211-8668,
FF81H Serial clock selection register 10 CSIC10 RIW v v - 00H FFBEH Low-voltage detection register LviM RW v v - 00H Note 1 all products and/or types are available in every country. Please check with an NEC Electronics sales
i n - ] - FFBFH | Low-voltage detection level selection register | LVIS RIW N l B 00H Note 1 P for availability and information. Tel: 044-435-5111
RECIHN | Transi buffer register 10 sotBi0 | RW : Y 0oH g g : ‘ : + No part of this document may be copied or reproduced in any form or by any means without the prior hitp:/jwww.necel.com/
FF88H | Serial operation mode register 11 CSIM11 | RW v v - 00H FFEOH | Interrupt request flag register OL IFO | 1FO | RW v v v 00H written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may {America] {Europe] {Asia & Oceania]
FF89H Serial clock selection register 11 csic11 | RW N v - 00H =T T v —— o TRw - - oon appear in this document.
- _ : nterrupt request flag register [ N N « NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual NEC Electronics America, Inc. NEC Electronics (Europe) GmbH NEC Electronics (China) Co., Ltd
FF8CH | Timer clock selection register 51 TCL51 RIW v v - 00H : ) " ) N ; 4
— - - FFE2H Interrupt request fiag register 1L w1 L | Rw N 7 7 oor property rights of third parties by or arising from the use of NEC Electronics products listed in this document 2880 Scott Blvd. Arcadiastrasse 10 7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
FFOOH | Serial operation mode specification register 0 | CSIMAO | RIW v v - 00H 919 L or any other liability arising from the use of such products. No license, express, implied or otherwise, is Santa Clara, CA 95050-2554, U.S.A. 40472 Dusseldorf, Germany ?'f'gﬁ‘b g;g‘gg‘ :gg‘mv PR.China
- - - - . i i i i Tel: 408-588-6000 Tel: 0211-65030 el: 010-8235-
FF91H Serial status register 0 CSIS0 RW N N — 00H FFE3H Interrupt request flag register 1H 1 RIW ] 7 00H granted gnder any patents, copyrights or other intellectual proper(y rlghts of NEC E\ectron|c§ or others. ) 800.366.9782 hlelp://www.eu ecel.com/ ttp://www.cn.necel.com/
- T T H « Descriptions of circuits, software and other related information in this document are provided for illustrative
FF92H Serial trigger register 0 CSITo RIW v v - 00H ) h A ) N http:/www.am.necel.com/
- - - . FFE4H | Interrupt mask flag register OL MK | MK | Rw 3 7 7 FFH purposes in semiconductor product operation and application examples. The incorporation of these Hanover Office NEC Electronics Shanghai Ltd.
FF93H Division value selection register 0 BRGCAO | RW - M - 03H 0 foL circuits, software and information in the design of a customer's equipment shall be done under the full Podbielskistrasse 166 B Room 2511-2512, Bank of China Tower,
FF94H Automatic data transfer address point ADTPO RW - v - 00H FFE5SH Interrupt mask flag register OH MK | RIW N N FFH responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 30177 Hannover 200 Yincheng Road Central,
specification register 0 OH customers or third parties arising from the use of these circuits, software and information. Tel:0 511 3340 2-0 Pudong New Area, Shanghai P.R. China P.C:200120
FF95H "Automatic data transfer interval specification ADTIO RIW - 7 - 00H FFE6H Interrupt mask flag register 1L MK | MK | RW ] J v FFH « While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, Munich Office Tel: 021-5888-5400
register T agree and that the ility of defects thereof cannot be eliminated entirely. To Werner-Eckert-Strasse 9 http://www.cn.necel.com/
FF96H Serial I/O shift register 0 SIOAO RIW _ N _ 00H FFE7H Interrupt mask flag register 1H Mrf RW v v FFH gmi;nizg risks ;Jf d(amage( to properly( o.r injury (i(nclud'i'ng. deiath)' t(o persons ar\g\ngzhfr?mddefects in :IEC $;I82095g/|gg(>1h;ga o NEC Electronics Hong Kong Ltd.
- - . - ectronics products, customers must incorporate sufficient safety measures in their design, such as : 1 Unit 1601-1613, 16/F., Tower 2, Grand Century Place,
FFO7H Automatic data transfer address count register 0 | ADTCO R - v - 00H FFE8H Priority specification flag register OL PR | PR [ RW v v v FFH redundancy, fire-containment and anti-failure features. Stuttgart Office 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
FF99H | Watchdog timer enable register WDTE RIW - v - 1AH/9AH i « NEC Electronics products are classified into the following three quality grades: "Standard”, "Special' and Industriestrasse 3 Tel: 2886-9318
Note 1 FFE9H Priority specification flag register OH gﬁ RIW J v FFH "Specific". 70565 Stuttgart http://www.hk.necel.com/
FFOFH Clock operation mode select register OSCCTL | RW N v - 00H - — - . - . The "Specific" quality grade applies only to NEC Electr products ped based on a Tel:071199010-0 NEC Electronics Taiwan Ltd
FFAOH | Internal oscilation mode register Rom W 7 7 - BonNoteZ FFEAH | Priority specification flag register 1L PRER | RW v v N FFH designated "quality assurance program" for a specific . The of an NEC United Kingdom Branch 7F No es%;"gfgh:\g'm“h Road
eI i ook o roaih o o - - oo — = 7 s = TrRw - - == Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of Cygnus House, Sunrise Parkway  1aioc Toiivan R 0. C.
ain clock mode register M M - riority specification flag register i N N each NEC Electronics product before using it in a particular application. H}'(":fd Vr\\:goﬂ-yi"l’” Keynes Tel: 02-8175-9600
FFA2H Main OSC control register MoC RW 4 / - 80H " i " " 4 6NP, UK. b
i regi A v FFFOH Internal memory size switching register N 2 VS RIW = 7 = oFH Standard": Computers, oih}ce equipment, commuh\catlor,s test and I . audio Tol: 01908-691-133 http://www.tw.necel.com/
FFA3H Oscillation stabilization time counter status OSTC R N N - 00H and visual equipment, home electronic appliances, machine tools, personal electronic equipment
gister FFF3H | Memory bank select register BANK RIW - v - 00H and industrial robots. Succursale Frangaise NEC Electronics Singapore Pte. Ltd.
f il i " i ! i er, B.P 238A Th Road,
FFA4H | Oscillation stabilization time select register 0sTs RIW - v - 05H FFF4H Internal expansion RAM size switching XS RIW - N - oCH Special":  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster gg;‘;ezt“*i'z?_a\/“i:;:;i;aizc cdex  #12.08 ,\fg'/:z: Sgiare
o Note - " . ; N 3
TFASH IIC shift register 0 ico T - 7 - oort register fsysletrns, anti-crime systems, safety equipment and medical equipment (not specifically designed France Singapore 307684
” - FFFBH Processor clock control register PCC RIW M v - 01H or life support). Tel: 01-3067-5800 Tel: 6253-8311
FFA6H 1IC control register 0 licco RW v v - 00H "Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life s | en Espaft http://www.sg.necel.com/
FFATH | Slave address register 0 SVAO RW - 3 - 00H Notes 1. The reset values of LVIM and LVIS vary depending on the reset source. support systems and medical equipment for life support, etc. Ju":n";;:n';,us?;"a _
- - ; 2. Regardless of the internal memory capacity, the initial values of the internal memory size switching register (IMS) 28007 Madrid, Spail NEC Electronics Korea Ltd.
FFABH | IIC clock selection register 0 ncco | RW ] - 00H o . o ladrid, Spain p -
& - . and internal expansion RAM size switching register (IXS) of all products in the 78K0/KF2 are fixed (IMS = CFH, The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC Tel: 091-504-2787 l‘ F'k’ Samg La‘”id or B'dgkm 2,
FFASH IIC function expansion register 0 licxo RW N M - 00H IXS = OCH). Therefore, set the value corresponding to each product as indicated below. Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications Tyskland Filial Szzuslags-gg% K::‘ega“a'“’ U
FFAAH 1IC statt ister 0 11CS0 R / / — 00H not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to - 02-558-373-
Status register Al : 78KOIKF2 IMS | IXS | ROM Capacity | Internal High-Speed| Internal Expansion determine NEC. Electronics' willingness to support a given application Taby Centrum Tel: 02-558-3737
FFABH | IIC flag register 0 IcFo | RW 7 v - 00H RAM Capacity RAM Capacity : Srtance S (Thfeon hitp://www kr.necel.com/
i 1l aby, Sweden
FFACH Reset control flag register RESF R - A - 00HNete 3 11 PD78F0544, 78F0544A Note 3 CCH O0AH 48 KB 1KB 1KB (Note) Tel: 08 638 72 00
FFBOH 16-bit timer counter 01 TMO1 R _ - N 0000H 1 PD78F0545, 78F0545A Note3 CFH 08H 60 KB 2KB (1) "NEC Electronics" as used in this means NEC ics C 1 and also includes its Filiale Italiana
Y majority-owned subsidiaries. Via Fabio Filzi, 25/A
#PD78F0546, 78F0546ANete 3 CCH 04H 96 KB 4KB (2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 20124 Milano, Italy
FFB2H | 16-bit timer capture/compare register 001 CROO1 RIW - - v 0000H 11 PD78F0547, 78F0547A Note3 CCH | ooH 128 KB 6 KB defined above). Tel: 02-667541
TrBan 78F0547D Noto 4, 78F0547DANole3.4 Branch The Netherlands
i MBE 02.11-1 Steijgerweg 6
FFB4H | 16-bit timer capture/compare register 011 CRO11 RIW - - v 0000H 3. Under development 5616 HS Eindhoven
FFB5H 4. The ROM and RAM capacities of the products with the on-chip debug function can be debugged according to the The Netherlands
- debug target products. Set IMS and IXS according to the debug target products. Tel: 040 265 40 10
FFB6H | 16-bit timer mode control register 01 T™COT | RW v V - 00H
FFB7H Prescaler mode register 01 PRMO1 RIW N N - 00H PC/AT is a trademark of International Business Machines Corporation.
FFBSH Capture/compare control register 01 CRCO1 RIW ] 7 — 00H ::gir:gzzh is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States
FFBOH | 16-bit timer output control register 01 TOC01 | RW v v - 00H EEPROM is a trademark of NEC Electronics Corporation. Gor.1A
FFBAH 16-bit timer mode control register 00 TMCO00 RIW N N - O00H MINICUBE is a registered trademark of NEC Electronics Corporation in Japan and Germany or a trademark in the United
States of America.
Notes 1. The reset value of WDTE is determined by setting of option byte. . . . L
2. The value of this register is 00H immediately after a reset release but automatically changes to 80H after IECUBE is a registered trademark of NEC Electronics Corporation in Japan and Germany.
oscillation accuracy stabilization of high-speed internal oscillator has been waited. Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
3. The reset value of RESF varies depending on the reset source.
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