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Minimum instruction execution time:
Memory addressing space

Standby functions, clock stoppage capability
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NEC V20- V25 -V30-V40 - V50
V-Series

Ceibo In-Circuit | PDS-186

Emulator
Supporting

MCS-86: http://ceibo.com/eng/products/ds186.shtml

Parts Number Mickname
uPDT0108 V20
uPDT0116 V30
uPD70108H V20HL
uPD70320H V25HL
uPD70116H V30HL
uPDT0208 V40
uPDT0216 V50
uPD70208H VAOHL
uPD70216H VE0HL

www.ceibo.com
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e interrupt Request

skabi
Power Supply

Crystal

vViemory vvrite
Non-Ma

Poll

Reset Output
Upper Byte Enable

RESOUT
UBE
X1, X2
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Figure 2-2.
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Figure 3-1. Internal Block Diagram of CPU (2/2)

iain Data Bus
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Internal Bus Cycles

&

Figure 6-1.
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The period in which the external bus master which has been given the bus after its release by the V40HL and
V50HL can use the bus.
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Figure 7-2. Example of I/O Space Division

Y signai pin can be used in

When wait cycies exceeding 3 ciock cycies are necessary,

Y control,

r READ

The number of wait cycies specified by the WCU set vaiue or the number of wait cycies unde

combination.

whichever is larger, is inserted.
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Table 15-2. Operation Code Legend

111)

fieid (000 to

Redaister fieid

Data used to determine external floating-point coprocessor operation code

Identifier

X, XXX, YYY, 7277
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Table 15-3. Operand Description Legend
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Reqister BW (16-bit)

7

A

=

Stack segment register (16-bit)

Data segment 1 register (16-bit)
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Four-digit hexadecimal number

Exclusive iogical sum

Temporary car
Addition
Subtraction
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L
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seg
XXXXH
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Table 15-4. Flag Operation Legend
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7+ 10 xrep
S+ 4 xrep

7+ 14 xrep
o5+ 8xrep
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reg < reg + reg

(mem) < {mem) + reg

+imm

(mem) < (mem) + imm

AW «— AW + imm

(mem) « (mem) + reg + CY

(mem) « (mem) —reg — CY

/

AW « AW + imm + CY

AW «— AW —imm

Y

0: AL« AL +imm + CY
0: AL« AL -—imm

/

mem) « (mem) + imm + CY

reg < reg —reg’

reg < reg —imm

reg « reg —reg— CY
reqg < reg — imm — CY

Ifw
IfW=1:
IfwW
IfW=1:

AW « AW imm- CY

AL « AL —imm - CY

=0

If W

2

13/21

15/23

<t

9]

<t

4
4

15/23 | (mem) « (mem) — imm
4
2
4

13/21

4

15/23

<t

Q]

<t

15/23
13/21

3-6

(3]

Q]

<r
[sp]

3-4
3-6
3-4

2-3
2-3

[e»]

™
o

(9]
«
.

reg’

11 reg

mod reg mem

mem

mod 0 00

reg’

171101 reg
mod 101 mem
mod reg mem
11011 reg

11 reg

[en)
-
™
o2
<t
(9]
@«
.

0000001W

0w

o]

(=]
(=]
(=]
(=]

(=]

100000sW

>

=

en)

en)
en)
en)
en)
en)

0001010W

100000sW
100000sW
0010110W
0001101W
0001100W
100000sW

1110W

<
<

0

reg, reg’

mem, reg

imm

mem,

mem, reg

s

acc, imm
mem, reg
reg, imm

acc, imm
mem, imm

reg, reg’
reg, imm
reg, reg

acc, imm

ADD

SUBC
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9y

00SUOAPrASTZELN 199US EYe

Instruc- Operation Code Clock Cycles
tion Mnemonic | Operand(s) Bytes Operation
Gronn TaEA221N TR EA221N ArANHIL A/ENHIL
Sivup PFOJda 920 u ARG IRV VAN Y VHUIIL | VJIULIL
MULU reqg8 171110110 1110 0 reg 2 2
mem8 1114104110 Imd10 0 mem!| 24 12
A
reg16 171110111 17110 0 reg 2 29-30 | 29-30 | DW, AW «— AW x reg16
DW-0:CY <0, V20O
DW= 0: CY « 1,V « 1
mem16 171110111 mod10 O mem 2-4 38-39 | 34-35/ | DW, AW «— AW x (mem16)
38-39 DW=0:CY« 0, V&0
DW=0:CY <1,V 1
MUL reqf 11110110 1110 1 reg 2 AW Al x reg
AH = AL sign exicnsion: CY <+ 0, V « 0
@ AH = Al siane Y1 Ve 1
£ AL sign e Y — 1,V 1
% mem3 11110110 jmodi0 1 mem 2-4 38-44 | 38-44 | AW « AL x (mem8)
= AH = AL sign extension: CY « 0, V < 0
£ AH # AL sign extension: CY « 1,V « 1
S reg16 11110111 1110 1 reg 2 41-47 | 41-47 | DW, AW « AW x reg16
8 DW = AW sign extension: CY « 0, V « 0
g DW = AW gian extension: CY « 1,V 1
E mam1o 19114140111 mnad 1 N A A 2_A EN_ RO AL B MAT AWAT AW <, Trmam 108
= Hemr 1o | I I N N VA I B | nu 1 v 1 Hnei £~ JU-IO0 G004/ vy, AVY < AVY X \ Hnei IU)
50-58 DW= AW signexiension: CY « 0,V « C
DW = AW sign extension: CY « 1,V « 1
reg1e, 01101011 11 reg reg 3 28-34 | 28-34 | regl16 « reg16’ ximms8
(reg16")Note
imm8
reg1g, 01101011 mod reg mem 3-5
mem<i6,
imm8
reg‘i(:“ 01101001 11 reg reg 4
{rnn14’ \Note
Ay 10,
imm16
regis, 01101001 mod reg mem 4-6
mem16,
imm1i6

Note The 2nd operand can be omitted, in which case the same register as the 1st operand is taken as being specified.



Zeln 1edys e

4

00S0AYraS

Ly

Instruc-
tion
Gronn

Silupy

Oneration Code

Unsigned division instructions

temp «— AW

=
—
D
3
i)
.|.
=
(0]
w2
20
-
i
T

o]
X
P

-
-
-
-
e=]
-
-
e=]
3

)

N
=~

N
~

reg16

11110111 11110 reg

temp <« DW, AW

if temp + regi6 < FFFFH

DW « temp%reg16, AW «temp + reg16

TA < (001H, 000H), TC « (003H, 002H)
SP « SP -2, (SP+1,SP) « PSW, IE « 0,
SP« SP -2, (SP+1,SP)« PS,PS« TC

SP« SP -2, (SP+1,SP)« PC,PC « TA

BRI

mem16

171110111 mod 110 mem

2-4

34

30/34

temp « DW, AW
If temp + (mem16) < FFFFH

A o tam
vV e




7

TA < (001H, 000H), TC « (003H, 002H)

or temp + reg8 < 0 and temp + rea8 < 0 — 7FH —1

kY

7

7

(SP+1,SP)« PC, PC « TA

(D

If temp = reg8 > 0 and temp =+ reg

k8

If temp + reg8 > 0 and temp + reg8 > 7FH

temp « AW

SP« SP-2

Q.

\ 7

To<C L M CL
C k=W

if temp + (mem8) > 0 and tem

+reg16 > 7FFFH

em

emp +regi6 > 0 and temp +reg
or temp +reg16 < 0 and temp +reg16 > 0 — 7FFF}

temp « DW, AW
DW « temp%reg16, AW « temp + reg16

if

29-34 | 29-34

ot
[a0]

38-43 | 38-43

2

<~

(&)

2

[e»]

™
o

(9]
«
.

11111 reg

11111 reg

[en)
-
™
o2
<t
(9]
@«
.

11110110

11110111

reg8

reg16

DIV

SUOIIONIISUl UOISIAIP paubis
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eglo

D
D

t

or temp +reg16 < 0 and temp +reg16 < 0 — 7FFF#

SP«SP-2 (SP+1,SP)« PS,PS« TC

47-52 | 43-48/| temp « DW, AW

2-4

mod 111 mem

171110111

mem16
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s

(mem) A reg

reg A reg
reg A imm

(mem) < (mem) v imm

2
4

<t

N

~3-

15/23

~

™~

<t

N

~3-

15/23

~

™~

o
™N

N

3-6

[32]
™~

™~

[e»]

™
o2
<t
(9]
@«
.

" reg

reg

11

mem

mod 0 O 1

[e»]

™
o2
<t
(9]
@«

1000010W

(=]
(=]

(=]

(=]

)

[}

1000000W

mem, reg

reg, reg

mem, imm
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AL < AL ~ imm8

3 7

{mem) <« (mem) = imm

7

mem

mem, imm

acc, imm
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reg16 bit NO.imm4 « 1
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Instruc- Operation Code Clock Cycles
P P TRONURNFS RGN Ditac Onaratinm
uon wirernonc wperdiiuls) pyles wperduori
Group 76543210 7685843210 VAQHL [ VECOHL
SHL reg, 1 1101000W [11100 reg 2 6 6 CY < reg MSB, reg « reg x 2
Ifred MSB # CY: V « 1
I ras MQR = OV V. 0
|||e_3| NMIOD — UT. vV — U
mem, 1 i101000W | modi00 mem 2-4 13/21 | 13/21
e Gl 110100 1W 11100 ron i 7 +n 7 +n
reg, CL 1101001W 111100 reg 2 7+n | 7+n
2]
<
he]
7
S mem, CL 1101001W [mod100 mem 2-4 16/24 | 16/24
®
£ +n +n
£
w
reg, imm8 1100000W 11100 reg 3 7+n | 7+n
repeated:
CY « reg MSB, rege reg x 2
temn «— temn — 1
temp « temp —1
mem, imm38 1100000W |modi100 mem 3-5 16/24 | 16/24 | temp « imm8, while temp = 0 the foliowing operaii
+ + repeated:

CY « (mem) MSB, (mem) « (mem) x 2
temp « temp — 1




CY < reg LSB, reg < reg + 2

TV

bit after reg MSB : V « 0

ViSB

it after reg T

=

If req MSB

CY « (mem) LSB, (mem) « (mem) + 2

it (mem) MSB = bit after (mem) MSB : V « 1

if (mem) MSB = bit after (mem) M

repeated:

CY < reg LSB, reqg < reg + 2
temp « temp — 1

b

Clock Cycles

6

13/21

13/21

2-4

Operation Code

reg

11101

mod 101 mem

1101000W

1101000W

reg, 1

mem, 1

SHR

Instruc-

SUOONISUl PJIYS

o
s

CY « (mem) LSB,(mem) « {mem) + 2

temp « temp — 1
temp « temp — 1
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pey

tmpcy < CY, CY « reg MSB

reg <— reg x 2 + tm

-~

—

L

A

\

.

\
7

mem) MSB =z CY 1V « 1

(mem)« (mem) X £ + tmpcy

{

oM
w
=
)
oG
o
=
s -
>+ |
C: N o,
> X E
O o9
A )
Ty J
$8-8
-
W ;
B ET®Q

6

reg

11010

Operation Code

[}

]
o]

1101000W

reg, 1

ROLC

Instruc-

SUONINSU| 91 BIoY

(2]
Qo
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temp <« imm8, while CL # 0 the following operat

1

temp « imm8, while CL # 0 the following operat

(mem) « (mem) x 2 + tmpcy

temp « temp — 1
tmpcy « CY, CY « reg MSB

7+n
reg « reg x 2 + tmpcey
temp « temp — 1
16/24 | 16/24
{memj < (mem) x 2 + impcy

reg 7+n
3-5

mod 0 10 mem

1100000W [11010

1100000W

reg, imm8

mem, imm8
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PC « PC + disp

ri6
SP « SP -2, (SP + 1, SP) « PC, PC « offset

PC « regpt

L

=W

L
w

e

b=

8
ot
)
L

SP « SP + 2, SP « SP + pop-value

PS « (SP + 3, SP + 2)

P « SP + pop-vaiue

- »

[0

- D

[0
wn

16/20 | SP « SP - 2, (SP + 1, SP) « PC

(&)
[

1.
Q]

20

(e8]
Q)]

™N

[}

(=)
-
™~
(s8]
<r

«©
.

11101000

11111111

011
11000010

11000

near-proc

memntr16
mempirte

pop-value
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4, When interrupt condition is established
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INTAK, REFRQ, and CPU cycles

Data Sheet U13225EJ4V0DS00

MWR and IOWR signals in BUFEN, BUFR/W,

MWR and IOWR signals in DMA cycle

2.

Notes 1.




Output Pin Load Capacitance: CL = 100 pF
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3. When using internal clock generator by connecting a resonator to the X1 and X2 pins, the oscillation
resonator and osciiiator actuaiiy used.
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(2) uPD70208H, 70216H-20 (TA = —40 to +85 °C, Voo = 3 V +10%) (1/3)
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When reset with the minimum puise width or when guaranteeing th

Notes 1.
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1 e e
(2) uPD70208H, 70216H-20 (Ta = —40 to +85 °C, Vop = 3 V +10%) (3/3)
Output Pin Load Capacitance: CL = 100 pF
uPD70208H-20
Parameter Symbol uPD70216H-20
MIN. MAX
<71>toTx 200 ns
<72>|fsck 40 ns
<73> ItsaTk 40 ns
80 ns
40 ns
40 ns
40 ns
<78>|tokro 150 ns
<79> | torkro 100 ns
TOUT output delay time (vs. TCTL2 i) <80> | tbeTo 90 ns
TCLK rise time <81>|trkr 25 ns
TCLE <82> Itk 25 ns
<83> i 45 ns
<BA> 1 irxTie 45 ns
<85> evik 100 DC ns
<86> | tal 2tcvk—40 ns
<87>|brari | tkk—30 ns
<88> | twrEsL 4tcvk ns
Notes 1. This rating is to guarantee the read/write recovery time for the I/O device
2 Th}s Ir'a“nﬂ ietn Aliarantan that FERN Tic alwave hahind MRN T and ic atiarantaad anlv whan tha EREE
. g is to guarantee that REFRQ T is always behind MRD 7| and is guaranteed only when the ERE!
bit of the STCL register is 0.
3. When using internal ciock generator by connecting a resonator fo the X1 and X2 pins, the osciilation

oo

N

stabilization time must be added at power-ON. Because the oscillation stabilization time varies depending

on the characteristics llation stabilization time with the

uuuuuu P |
resorator ard
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Remark A dashed line indicates high impedance.
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<38>

High impedance in case of interrupt from internai iCU.

7

Slave address in case of interrupt from external uPD71059.

(L

INTAK (Output)

BUSLOCK (Output)
Notes 1.
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Slave address in case of interrupt from external uPD71059.

High impedance in case of interrupt from internal ICU.

B (L

ASTB (Output)
BUFEN (Output)

BUSLOGCK (Output)
Notes 1.
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Note Low-level signal is output in extended write mode.
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Hrenea[ing lemperature:

Recommended
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