N Ec V25/V35 FAMILY

pPD70320(V25),70322,70325(V25+),70327(V25S),79011
uPD70330(V35),70332,70335(V35+),70337(V35S),79021

V25TM/V35TM FAMILY
16/8-BIT SINGLE CHIP MICROCOMPUTER

The V25/V35 family members are single chip microcomputers integrating a 16-bit
CPU, intemal RAM, serial interfaces, timers, DMA controllers, interrupt controllers,
ports, etc. Their instruction set is software upward compatible to the 16/8-bit
microprocessors pPD70108H/70116H (V20H™/V30H™) in native mode. The
application area of this microcomputer is very wide, e.g. data processing, terminals,
networks, printers, ECR, etc., and with use of the security function of
V25S™/V35S™ applications like on-line money collection systems or game
machines are safer protected. Where high speed DMA transfers. are requested,
V25+TM/V35+™ are the right candidates.

PROCESSOR OVERVIEW

pPD70320, uPD70320(A) V25™ ROMIless, 8-bit data bus, 8 MHz system frequency
HPD70322, uPD70322(A) V25™ with 16k mask ROM

uPD70325, uPD70325(A) V25+™ same as V25™, high speed DMA,10MHz system frequency
uPD70327 V255™, same as V25™, code translation table

puPD79011 V25™ with Realtime OS kemel in 16k internal ROM

uPD70330, 1PD70330(A) V35™ ROMless, 16-bit data bus, 8 MHz system frequency
uPD70332, uPD70332(A) V35™ with 16k mask ROM

puPD70335, uPD70335(A) V35+™, same as V35™, high speed DMA, 10 MHz system frequency
uPD70337 V35S™, same as V35™, code translation table

pPD79021 V35™ with Realtime OS kernel in 16k internal ROM

Available packages: 84-pin PLCC

94-pin plastic QFP
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FEATURES

* Internal 16-Bit architecture
* maximum internal system frequency: 8 MHz (uPD70320, yPD70322, yPD70327, yPD79011 and
uPD70330, uPD70332, yPD70337, uPD79021)

9 MHz (uPD70325(A) and pPD70335(A))
10 MHz (uPD70325 and yPD70335)

* Three-step pipelining

* External 8-Bit data bus (only yPD7032x and yPD79011)

* External 16-Bit data bus (only yPD7033x and yPD79021)

* Buiit-in RAM: 256 words x 8 bits

* Built-in ROM: 16384 words x 8 bits (only yPD70322, yPD70332, uPD79011 and yPD79021)

* Realtime OS software implemented in built-in ROM (only pPD79011 and uPD79021)

* Built-in instruction code translation function to protect program code from software piracy
(only yPD70327 and pPD70337)

* |/O lines (input port: 4 bits, input/output port: 20 bits)
* Comparator port (Port T): 8 bits
* Serial interface (with internal baud rate generator): 2 channels
- Asynchronous mode
- I/O Interface mode
* Interrupt controller
- Programmable software priority (8 levels)
- Vector interrupt function
- Register bank switch response
- Macro service function
* DRAM and pseudo SRAM refreshing function
* DMA controller; 2 channels
- High speed DMA transfers up to 4 MBytes/sec and linear address pointers (only yPD70325
and pPD70335)
* 16-Bit timer: 2 channels
* Time base counter (20-Bit): 1 channel
* On-chip clock generator

* Programmabie wait state function

. * Stand-by function (STOP/HALT)
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ORDERING INFORMATION
Part Number Package External Clock [ On-chip ROM | Quality Grade
pPD70320L-8 84-pin PLCC 16 MHz None Standard
pPD70322L-8-xxx 84-pin PLCC 16 MHz Masked ROM | Standard
pPD70320GJ-8-5BG 94-pin plastic QFP | 16 MHz None Standard
pPD70322GJ-8-xxx-5BG 94-pin plastic QFP | 16 MHz Masked ROM | Standard
uPD70320GJ(A)-8-5BG 94-pin plastic QFP | 16 MHz None Special
uPD70322GJ(A)-8-xxx-5BG | 94-pin plastic QFP | 16 MHz Masked ROM | Special
pPD70330L-8 84-pin PLCC 16 MHz None Standard
pPD70332L-8-xxx 84-pin PLCC 16 MHz Masked ROM | Standard
yPD70330GJ-8-5BG 94-pin plastic QFP | 16 MHz None Standard
uPD70332GJ-8-xxx-5BG 94-pin plastic QFP | 16 MHz Masked ROM | Standard
uPD70330GJ(A)-8-5BG 94-pin plastic QFP | 16 MHz None Special
pPD70332GJ(A)-8-xxx-5BG [ 84-pin plastic QFP | 16 MHz Masked ROM | Special
puPD70325L-8 84-pin PLCC 16 MHz None Standard
yPD70325L-10 84-pin PLCC 20 MHz None Standard
uPD70325GJ-8-5BG 94-pin plastic QFP | 16 MHz None Standard
pyPD70325GJ-10-5BG 94-pin plastic QFP | 20 MHz None Standard
uPD70325GJ(A)-9-5BG 94-pin plastic QFP | 18 MHz None Special
uPD70335L-8 84-pin PLCC 16 MHz None Standard
uPD70335L-10 84-pin PLCC 20 MHz None Standard
uPD70335GJ-8-5BG 94-pin plastic QFP | 16 MHz None Standard
uPD70335GJ-10-5BG 94-pin plastic QFP | 20 MHz None Standard
yPD70335GJ(A)-3-5BG 94-pin plastic QFP | 18 MHz None Special
pPD70327L-8-xxx 84-pin PLCC 16 MHz None Standard
pPD70327GJ-8-xxx-5BG 94-pin plastic QFP | 16 MHz None Standard
pPD70337L-8-xxx 84-pin PLCC 16 MHz None Standard
pPD70337GJ-8-xxx-5BG 94-pin plastic QFP | 16 MHz None Standard

PD79011L 84-pin PLCC 16 MHz RTOS kernel | Standard
uPD79011GJ-5BG 94-pin plastic QFP | 16 MHz RTOS kernel | Standard
pUPD79011GJ(A)-5BG 94-pin plastic QFP | 16 MHz RTOS kernel | Special

PD79021L 84-pin PLCC 16 MHz RTOS kernel | Standard
uPD79021GJ-5BG 94-pin plastic QFP | 16 MHz RTOS kernel | Standard
uPD79021GJ{A)-5BG 94-pin plastic QFP | 16 MHz RTOS kernel | Special
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COMPARISON BETWEEN V25,V35,V25+ and V35+

V25 V35

V35+

uPD70322 | uPD70332

DMA
func-
tions

Transfer processing

By microprogram

uPD70335

By dedicated

method hardware
Max. transfer rate (at 0.6M 0.8M 4M 5.3M
8 MHz operation) bytes/sec | bytes/sec | bytes/sec | bytes/sec

DMA requested sampling
timing

During instruction
execution cycle

During bus cycle

DMA service channel

In the internal RAM
area

In the special
function register

Transfer address
specification method

Segment method

Linear method

Single-step mode
execution format

1 DMA transfer/1
instruction
execution

1 DMA transfer/1 bus
cycle

Interrupt request during
DMA transfer (demand
release mode)

Only NMI to be
acknowledged

Not acknowledged

Number of waits required | Not required 2-wait

for stop control by

DMARQ (demand release

mode)

Transfer processing unit | Byte/word { Byte/word | Byte Byte/word

TC (terminal counter)
set value

DMA transfer times

(DMA transfer times)
-1

Terminal count TC = O TC = FFFFH
generation timing
TC output low-level Fixed Expansion by wait

width

insertion
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(cont'd)
V25 V35 V35+
uPD70322 uPD70332 uPD70335
Serial | Transmit clock output in | Disable Enable (SCKO pin)
inter- | the asynchronous mode
face (channel O)
Serial error register Yes Serial status
register
Receive buffer full flag | None In the serial status
register
Transmit buffer empty None In the serial status
flag register
All sent flag None In the serial status
register
Inter- | Interrupt source None Yes
rupt register
func-
tion
Internal ROM for users Yes None
Max. operation frequency 8 MHz 10 MHz
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OUTLINE OF RTOS FUNCTION OF yPD79011 and uPD79021

Item Description
A variety of system . Task management : 5 types
calls . Synchronization/
communication
management : 9 types
. Memory management : 2 types
. Time management : 2 types
. Interrupt management: 7 types

25 types in total

System call interface

. Assembly language
. C language (interface library used)

Task management

Scheduling according to priority
levels
. Number of tasks: 64
(resident in banks: 6,
non-resident in banks:
. Priority: 64 levels
(tasks resident in banks: 6 levels,
tasks not resident in banks:
58 levels)

58)

Synchronization/
communication
management

. Synchronizing functions by semaphores
(number of semaphores: 256)

. Communication functions by mail
boxes (number of mail boxes: 256)

Memory management

Management by memory blocks

Time management

By using the on-chip time base counter

Interrupt management

External interrupt controller (uPD71059
oxr equivalent) can be added.

High speed task
switching

By using the on-chip register banks

System calling time . Tasks resident in banks:

41 to 123 us (when operated at 8 MHz)

. Tasks not resident in banks:

41 to 294 us (when operated at 8 MHz)
Hardware Same as V25 (except for internal ROM
configuration contents)
Max. operation 8 MHz
frequency
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PIN CONFIGURATION (Top View)

84-Pin PLCC

s.288e8sRBEREE s,
§&9§§2§§|5§|9|:'§%'&‘§;4;5§g
LTI T
1110 9 8 7 6 5 4 3 2 1 84838281 80797877 76 75
PO7/CLKOUT O=—{ 12 O 74 |+——0 PT7
D0 O«— 13 73 }«——O PT6
D1 O=—> 14 72 }+——O PT5
D2 O<—>] 15 7 f——O PT4
D3 O« 16 70 }«——0 PT3
D4 O=—n] 17 69 f+——0O PT2
D5 O=——={18 68 f+——O PT
D6 O<=—>] 19 67 f~—o0O PTO
D7 O=——120 uPD70320L 66 |=—=0O P17/READY
A0 O=——] 21 pPD70322L 65 [«—=O P16/SCKO
Al O—-r]22 uPD70325L 64 [«—=O P1&/TOUT
A2 O~— 23 HPD70327L 63 f+—=0 P14ANT/POLL
A3 O— 24 uPD79011L 62 |«——0 PI3INTPZANTAK
A4 O=——25 61 =——O P12/iNTP1
A5 O=—126 60 }=—O P11/iNTPO
A8 O—127 59 t«——O P1ONMI
A7 O+—] 28 58 f«—0O P27MHLDRQ
A8 O=—129 57 j«——0O P26/HLDAK
A9 O=—]30 56 |=—>0 P25/TC1
A10 O=—] 31 66 [«—=O P24/DMAAKI
ANl O—]32 54 |[+—=O P23/DMARQ1
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
SEEEE I H A 1
b p3
S g
N &
Remarks: IC: Internally Connected
Notes: * Fix each IC pin to 'H' level via a pull-up resistor from outside

* EA pin should be fixed to low for uPD70320 and pPD70325
* EA pin should be fixed to high for pPD70327 and uPD79011
* Only for pPD70327L: pin no.53 has N/S function

3-283



V25/vV35 FAMILY N Ec

84-pin PLCC
e |2
cs. 288s2ulBEEE e g,
/I 19 8 T7 I ]; I I ITliilllllll
PO7/CLKOUT Oe—»] 12 74 fl«——0 PT7
D0 O=—413 73}+——0 PT6
D1 Owe—{14 72 0 PT5
D2 Oe—s{ 15 71 fe——0 PT4
D3 O=—»f 16 70 js—o0 PT3
D4 Ot 17 69 }s——o0 PT2
D5 O=—»] 18 68 }=—-0 PT1
D6 O=—=]19 67 j«——o PTO
D7 O 20 WPD70330L 66 |=—=0 P17/READY
D8 O=——f( 21 uPD70332L 65 j=—=0 P16/SCKO
D9 O=——122 uwPD70335L 64 f«—=0 P15/TOUT
D10 O=——] 23 uPD70337L 63 f=—=0 P14/INT/POLL
D11 Oe——y]24 WPD79021L 62 f=—0 P13/INTP2/INTAK
D12 0=—25 61 f=——0 P12/INTP1
D13 O=——26 60 f«——o0 P11/INTPO
D14 O=—- 27 59 f=——0 P10/NM1
D15 O~—128 58 }«—=0 P27/HLDRQ
A0 Oe—29 57 fa—0 P26/HLDAK
A9/A1 O=—130 56 f«—=0 P25/TC1
AT0/A2 O~— 31 55 fe—=-0 P24/DMAAK1
A11/A3 O=——}32 54 f«—0 P23/DMARQ]1
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
< W) W M~ 00 0 OIW O O O — - = O O oo 10 O
LR EElA E A e 1
g 4 4 A€ <« 2 .<—( g S &
g &
Remarks: IC: Internally Connected
Notes: * Fix each IC pin to 'H' level via a resistor from outside, except pin 9 to be fixed to 'L’ level

* EA pin should be fixed to low for yPD70330 and pPD70335
* EA pin should be fixed to high for yPD70337 and uPD79021
* Only for yPD70337L: pin no.53 has N/S function
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94-Pin Plastic QFP

£+—0 A1l
8}—oONC
8——0 A0
o ——0 A9
8}——0 a8
8FH——0 A7
2F——0 ns
2 ——=0 A5
20 A4
2——0 A3
2F——0 A2
SF——0 A
SF——0 A0
@ je——=0 D7
8 l——=0 D6
3l—0 D5
Sp—0 D4
Yj——=0 D3
3 ——0 D2
Sfe—0 D
¥ j—0 D0
3 |——0 Po7CLKOUT
3 le—0 P06

/ 71 f—>0 P05
A12 O=——1 1 70 ——0 NC
NC O—] 2 68]——o IC
A13 O— 3 68 f«—>0 P04
Al4 O+—— 4 67 l«——=0 PO3
A15 OQ=— 5 66 =—0O P02
A16 O«— 6 65 j«—=0O P01
A17 O+— 7 64 f=—=0 POO
A8 O«— 8 63}—0 EA
A19 O— o pPD70320G] 62 —>0 WREG
RxD0 O——| 10 uPD70322GJ 61 l—»o o578
2 o—1n s it
CTS O=—>1 12 £D79011GJ 59 |—=0 RW
TxD0 O«—1 13 §8 —0O REFRQ
RxD1 O—=] 14 57 f~——O RESET
CTS1 O——»] 15 56 |-———O Voo
TxD1 O=——] 16 55 ——0O Voo
P20/DMARQO O=—{ 17 s4l—0O x2
IC O—118 53 ——0O X1
Voo O—{ 19 §2 |——0 GND
Voo O——1 20 51 |——O GND
P21/DMAAKO O=—>] 21 50 }——o Nc
NC O—{ 22 49 1—O NC
P22/TCO O-=——»{ 23 ' ] 48 H—-0 Vm
24 25 262728293031 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
“EEEE B BEEERBiggEEEERR RE"
§§§§§E5§§ES$E
X % gy & Elg 3 &8z
&5 [+
a
Remarks: IC: Internally Connected

NC: Non-Connection

Notes: * Fix each IC pin to 'H' level via a pull-up resistor from outside
* EA pin should be fixed to low for pPD70320 and pPD70325
* EA pin should be fixed to high for pPD70327 and uPD79011
* Only for uPD70327GJ: pin no.24 has N/S function
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94-pin plastic QFP

A12/A4 Ot—]|
NC O———
A13/A5 Oe—r
A14/A6 O—
A15/A7 Ot
A16/A8 O~e——
A17/A18 O~e—r]
A19 O—|
A18/UBE O-=—

W W N b W N =

N\

L I——0A11/A3

8F—oNC

8 1——0A10/A2

©C —0A9/A1

g ——0A0

BF—0D15

gl—=oD14

ol »0D13

EF——o0D12
ol =oD11
H—0D10
Sf——o0D9
SF——o0s

X fa—»0O D7
8 ta—=0OD6
3le—0D5
3 fe—0Da
Jje—s0D3
5 te—=0D2
afe—0om
Sle—0D0
3 fe—=0OP07/CLKOUT
Nfe—>0Pros

~
py

70
69
68
67
66
65

63
62

RxDO O———={ 10 HPD70330GJ 61 }—=0i0STE
GND O——] 11 HPD70332GJ 60 b——»0O MSTB
TxDQ O=—113 upg;gggzg'} 58 ——=O REFRQ
RxD1 O——={ 14 “P §7 j+—O RESET
CTS1 O—»{ 15 56 f—O Voo
TxD1 O=—116 55 p—————-=0 Voo
P20/DMARQQ O-—a{ 17 54 |— —O X2
Ico—118 53— —OX1
Voo O————T1 19 52| ———O GND
voo 0——] 20 51 |——OGND
P21/DMAAKD O~—»1 21 50}—ONC
NC O——{22 493———ONC
P22/TCO O~=—]23 48F——OvVvm
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Eglggg%|&|&[5|5gsgsssaaazaz
< ol I e = P P b [V I g wi
22Tz - =SS E B 4
et gex*gapgaasr
& X o o z g o
a a =
[32]
a

Remarks:

Notes:

NC: Non-Connection

IC: Internally Connected

* Fix each IC pin to 'H' level via a resistor from outside, except pin 9 to be fixed to 'L' level
* EA pin should be fixed to low for pPD70330 and uPD70335

* EA pin should be fixed to high for yPD70337 and nPD79021

* Only for yPD70337GJ: pin no.24 has N/S function

3-286



V25/V35 FAMILY

NEC

INTERNAL BLOCK DIAGRAM (uPD70320, uPD70322, uPD70325, pPD70327, pPD79011)
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" 92 G 1H0d 1HOd 25v8 INLL H3WIL 18-t

P1Id/INVIIOd ———
8150| ~—
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DIHW -—
Lid/AQVIY —=
£24/090H —
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INI d3id

-

+—— 110d/INIfvId

NOY OHOIW YITIOHINGD  |=—— IVINVZJINVELD
- ) H3ISN3ND3S OHIIW LdNHYIINI  |=—— 1dINvZLd
¥300230 NOILONHSNI JIBYWNVHOOHd  |=—— OdiNI/iLd
-~ INNOLd
I3INNVHD ] HOLVYINID ~— IS1)
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8L
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918 TavWNVH . S
nv A“v . 38 908d | —— o¥vviNG/1Zd
x|z +—— 00HVNG/0Zd
212 _ _
33| .
vleK
FAEA A
[L]16)
|
ez

3-287



NEC

V25/V35 FAMILY

INTERNAL BLOCK DIAGRAM (uPD70330, yPD70332, uPD70335, yPD70337, yPD79021)

OND ———— wp L-04d 2 id 0d 104/100%10  DYA3Y 51d/1n0L
X YOLYHVAWOD YIINNOD i
0 U 140d 1404 I5vE L HINIL 119-91
X B
ma-SA —
104/
e INI/PId
- VLN
WOY OHOW HITIOHINOD e ZdINI/E1d
I3 ————N H3ISN3INOIS 0NOMY LdNHEILIN [« 1diNI/2Id
Vv ¥300030 NOILONYLISMI TTBVWAVHIONd  fe— OdiN/ I 1d
e WAN/OId
¥1d/IN/1I0d ———
8150 -—— B
T3NNVHD HOLYYINTD [ 181D
WY e 301AHIS OHOWW - 31v4 ONVE e——— 10%y
- - VR Gy Go— — ian
-— Q 3148952 le——e 0512
a1sW m WvY TVNHILNI 30VIUIUM e 0YS/91d
03N ——] WOY TVNY3LM QLERS e 00
= 2 L 00x1
= r d
LAV ——] Z 91 AHV
24/0MaH 2 u
-—]
2 | (7 AHv e e 191/52d
92d//MVaH —* C C HITIOHINOD F—  DIVVYNQ/¥2d
\_/ wwa [T 'Owno/eed
1353y v 219 — 031/22d
== oM | did AHV TEVAAWVEOONd  |——= OYYWAQ/12d
380/81V —| ] sl3 N le—— o0duwna/02d
Zl=
61V S13p
8IV/LIV 3 m FE N
8Y/91V-1v/6V m m
ov —/m onln
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1. PIN FUNCTIONS

PORT PINS
Pin Name /0 Port Function Control Function
POO-PO6 /O Eight-bit bidirectional input/output port —
for which input or output mode can be
PO7/CLKOUT I/0/O | specified bitwise. System clock output
Nonmaskable interrupt request input
P10/NMi .
(input port)
—— ! -
P11/INTPO
External interrupt request input and
P12/INTP1 input port
P13/INTP2/INTAK | I/l/O INT acknowledge signal output
P14/POLL/NT yopp | Bidirectional input/output port and POLL | g0 040 interrupt request input
input
P15/TOUT o Timer output
1/O/I Bidirectional input/output port; input or -
P16/SCKO output mode can be specified bitwise Serial clock output
P17/READY /01 READY input
P20/DMARQO 170/l DMA request input (CHO)
P21/DMAAKOC 10/0 DMA acknowledge output (CHO)
P22/TCO Eight-bit bidirectional input/output port; | DMA termination output (CHO)
P23/DMARQ1 I/0/l | input or output mode can be specified DMA request input {CH1)
P24/DMAAK1 o bitwise DMA acknowledge output (CH1)
— 110/
P25/TC1 DMA termination output (CH1)
P16/HLDAK 1/0/0 HOLD acknowledge output
P27/HLDRQ 170/ HOLD input
PTO-PT7? | input port with 8-bit comparator -

Remark All port pins become input ports after RESET returns high.

When using P13/INTP2/INTAK as an INTAK pin, be sure to pull up the pin to avoid a maifunction
of external-interrupt controller after RESET returns high.
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PINS OTHER THAN PORTS (uPD70320, yPD70322, uPD70325, pPD70327, pyPD79011)

Pin Name Input/Output Function
TXDO Output Serial data output
TXD1
RXDoO Input Serial data input
RXD1
CTso Input & output | CTS input in asynchronous mode, receive clock input/output in I/O interface mode
5131 fnput CTS input
REFRQ Output DRAM refresh pulse output
Vi Input Comparator reference voltage input
RESET RESET signal input
EA Input used to set ROM-less Mode
X1 Used to connect crystal for oscilisting systam clock. External clock is enteraed by
X2 entering reverse phase clock to both X1 and X2 pins.
DO to D7 Input & output | B-bit data bus
A0 to A19 Output 20-bit address output
MREQ Output used to indicate that memory bus cycle has been started
‘MSTB Memory read/memory writs strobe output
RIW Read cycle/write cycle ID signal output
10STB 1/O read/I/O write strobe output
Voo Positive power supply pins. Both pins should be connected.
GND GND pins. Both pins should be connected.
ic Internal connect. This pin should be connected at “H” lsvel via a pull-up resistor

from outside.

3-290




NEC

V25/v35 FAMILY

PINS OTHER THAN PORTS (uPD70330, pPD70332, uPD70335, nPD70337, yPD79021)

Pin Name 170 Function
TxDo o Serial data output
TxD1
RxDO | Serial data input
RxD1
cTso I/O CTS input in asynchronous mode. Receive clock input/output in /O inter-
face mode.
CTS1 | CTS input
REFRQ (0] DRAM refresh pulse output
VTH Comparator reference voltage input
RESET I Reset signal input
EA Input to set ROM less mode
X1 Crystal connection pins for system clock oscillator.
X2 External clock is input with opposing phases to the X1 and X2 pins.
D0-D15 rle] 8-bit data bus
A0 Select low-order memory bank.
UBE Select high-order memory bank.
A1-A19 Output 19-bit address
MREQ (0] Output indicating that memory bus cycle is started.
MSTB | Mémory read or memory write strobe output.
R/W Read or write cycle identification signal output.
iIOSTB I/O read or IfO write strobe output.
Voo Positive power supply pin. Connect both the Voo pins.
GND GND pin. Connect both the GND pins.
IC Internal connect. Fix to the high level via puli-up resistor from external.
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2. INSTRUCTION SET

2.1 ADDITIONAL INSTRUCTIONS TO THE .PD70108/uPD70116

(1) Conditional branch instruction
« BTCLR: Special function register bit test instruction
When BTCLR is executed, the target special function register bit is cleared if the bit is set to
1, and a branch is made to short-label described in the operand. If the bit is set to 0, the next
instruction is executed. PSW does not change.

(Description format)

Operand
. ] T
Mnemonic Special function | Special function | Branch destina-
register address | register bit | tion
BTCLR sfr E imm3 | short-label

{2) Interrupt instructions
+ RETRBI: Register bank return instruction
The RETRB! instruction is used to return from the interrupt service routine using the register
bank switching function. It cannot be used to return from a vectored interrupt.

{Description format)

Mnemonic Operand
RETRBI None
* FINT: Instruction to inform the interrupt controller that interrupt service terminates

if an interrupt otherthan NMI, INT, or software interruptis used, execute the FINT instruction
before a return instruction from the interrupt. Do not use the FINT instruction in NMI, INT,
or software interrupts.

(Description format)

Mnemonic Operand

FINT None
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(3) CPU instruction
- STOP: Transition instruction to the STOP state

{Description format)

Mnemonic Operand

STOP None

(4) Register bank change instruction
BRKCS: Register bank change instruction
The current register bank is changed to the register bank indicated by the contents of the
low-order three bits of the 16-bit register described in the operand. A branch is taken to
the address obtained from PS prestored in the new register bank and vector PC. To return
from the new register bank, use the RETRBI instruction.

(Description format)

Mnemonic Operand

BRKCS reg16

TSKSW: Register bank change instruction
The current register bank is changed to the register bank indicated by the contents of the
three bits of the 16-bit register described in the operand. A branch is taken to the address
obtained from PS prestored in the new register bank and the PC save area.

{Description format)

Mnemonic Operand

TSKSW reg16

{5) Data transfer instructions
MOVSPA: SS and SP transfer instruction

The SS and SP values before register banks are changed are transferred to SS and SP in
the new register bank indicated.

(Description format)

Mnemonic Operand

MOVSPA None

MOVSPB: SS and SP transfer instruction
The SS and SP values in the current register bank are transferred to SS and SP in the new
register bank indicated by the contents of the low-order three bits of the 16-bit register
described in the operand.
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{Description format)

Mnemonic Operand

MOVSPB reg16

(6) Mode change instructions

© BRKS ...... Change to S mode instruction
(onty for yPD70327, 70337)

Switches the operation mode to S mode and generates
a vectored interrupt.

The RETI instruction is used to return from the
instruction (returns to operating mode prior to

execution of the BRKS instruction).

(Descriptive format)

Mnemonic Operand

BRKS imm8 (¥ 3)

O BRKN ...... Change to N mode instruction
(only for uPD70327, 70337)

Switches the operating mode to N mode and generates
a vectored interrupt.

The RETI instruction is used to raturn from the
instruction (returns to operating mode prior to

execution of the BRKN instruction).

(Descriptive format)

Mnemonic Operand

BRKN imm8 (# 3)

Whenthe following instructions ofthe uPD70108/uPD70116 instruction set are used
note the following:
* | Input/output:

instruction If the PSW IBRK flag is reset to 0, the instruction is not executed and an interrupt
primitive occurs. To use the input/output instruction, set the IBRK flag to 1.

input/output

instruction

« FPO instruction: The instruction is not executed and an interrupt occurs.
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Table 2-1 Operand ldentifier

Identifier Description

reg 8/16-bit general-purpose register

reg8 8-bit general-purpose register

reg16 16-bit general-purpose register

dmem 8/16-bit memory location

mem 8/16-bit memory location

mem8 8-bit memory location

mem16 16-bit memory location

mem32 32-bit memory location

sfr 8-bit special function register location

imm Constant in the range of 0-FFFFH

imm3 Constant in the range of 0-7

imm4 Constant in the range of 0-FH

imm38 Constant in the range of 0-FFH

imm16 Constant in the range of O-FFFFH

acc Register AW or AL

sreg Segment register

src-table 256-byte translation table name

src—-block Name of block addressed in register IX

dst-block Name of block addressed in register Y

near—proc Procedure in the current program segment

far-proc Procedure in another program segment

near-label Label in the current program segment

short-label Label in the range of —128 to +127 bytes from the instruction end

far-label Label in another program segment

memptri16 Work containing location offset in the current program segment to which control is to
be transferred

memptr32 Double-word containing the segment base address and location offset in another
program segment to which control is to be transferred

regptrié 16-bit general-purpose register containing location offset in another program segment
to which control is to be transferred

pop-value Number of bytes discarded from stack (0 to 64K, normally even-number}

fp—op Immediate value to determine the instruction code of an external floating-point opera-
tion chip

R Register set
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Table 2-2 Operand Code ldentifier
ldentifier Description

w Word/byte field (0-1)
reg Register field (000-111)
mem Memory field (000-111)
mod Mode field (00-10)
S:w When S:W=01, data=16 bits; when S:W=z01, data 8 bits

When S:W=11, the byte data sign is extended and a 16-bit operand is made
X, XXX,YYY, | Data to determine the instruction code of an external floating-point operation chip
z2z22Z

Table 2-3 Operation Identifier
Identifier Description

AW Accumulator (16 bits)
AH Accumulator (upper byte)
AL Accumulator (lower byte)
BW Register BW (16 bits)
cw Register CW (16 bits)
CL Register CW (lower byte)
bW Register DW (16 bits)
SP Stack pointer (16 bits)
PC Program counter {16 bits)
PSW Program status word (16 bits)
X Index register (source) (16 bits)
Y Index register (destination) (16 bits)
PS Program segement register {16 bits)
DS1 Data segment 1 register (16 bits)
DSO Data segment O register (16 bits)
SSs Stack segement register (16 bits)
AC Auxiliary carry flag
CYy Carry flag

Parity flag

Sign flag
Z Zero flag
DIR Direction flag
IE Interrupt enable flag
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ldentifier Description
\Y Overflow flag
BRK Break flag
MD Mode flag
(=) Contents of memory indicated in ()
disp Displacement (8 or 16 bits)}
ext-disp8 16 bits of 8-bit displacement with extended sign
temp Temporary register (8, 16, or 32 bits)
tmpcy Temporary carry flag (one bit)
seg Immediate segment data {16 bits)
offset Immediate offset data (16 bits)
— Transfer direction
+ Addition
- Subtraction
X Multiplication
+ Division
% Modulo
A AND
v OR
v Exclusive OR
xxH 2-digit hexadecimal number
xxxxH 4-digit hexadecimal number

Table 2-4 Flag Operation ldentifier

Identifier Description
{(blank) No change
0 Cleared to 0
1 Setto 1
X Set to 1 or cleared according to the result
Undefined
The previously saved value is restored
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Table 2-5 Selection of 8- or 16-Bit General Table 2-6 Segment Register Selection
Purpose Register

reg W=20 W=1 sreg

000 AL AW 00 DS1
001 CL cw 01 PS
010 DL Dw 10 SS
o BL BW 1 DSO
100 AH SP

101 CH BP

110 DH X

111 BH Y

Table 2-7 Number of Clocks for Each Memory Addressing

mod 00 01 10
mem Clocks Clocks Clocks
000 BW + IX 3 BW + IX + disp8 3 BW + IX + disp16 4
001 BW + 1Y 3 BW + IY + disp8 3 BW + 1Y + disp16 4
010 BP + IX 3 BP + IX + disp8 3 BP + IX + disp16 4
o BP + 1Y 3 BP + IY + disp8 3 BP + IY + disp16 4
100 IX 3 IX + disp8 3 IX + disp16 4
101 1% 3 IY + disp8 3 IY + disp16 4
110 Direct address 3 BP + disp8 3 BP + disp16 4
1M BW 3 BW + disp8 3 BW + disp16 4

In memory operand, the number of clocks varies depending on the addressing mode. Apply the numeric
values listed in Table 2-8 to those written as “EA” in the list of the number of clocks.

“T” denotes the number of wait states. Apply any number of wait states from 0 (no wait).

The instruction fetch cycle is not counted as the number of clocks.

There are some branch instructions for which such description as the example below is provided.

The description indicates as follows:

Example 15/8........... 15: the number of clock cycles when branched
8: the number of clock cycles when not branched
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2.8 INSTRUCTION SET TABLE
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2.9 NUMBER OF CLOCKS (uPD70320, yPD70322, pPD70325, uPD70327, yPD79011)

Clock Count
In-
:;z:c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable Access Disable Access Enable Access Disable
MOV reg, reg’ 2 2 2 2
mem, reg EA+4+T EA+2 EA+6+2-T EA+2
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2-T
mem, imm EA+5+T EA+5+T EA+5+2-T EA+5+T
reg, imm 5 5 6 6
acc, dmem 9+T 94T 11+42.T 11+2.T
dmem, acc 74T 5 9+2.T 5
sreg, reglé — —_ 4 4
sreg, memlé — —_ EA+10+2.T EA+10+2.T
reglé, sreg —_ —_ 3 3
Data
trans- meml6, sreg —_ _ EA+7+42-T EA+3
fer
in- DSO, reglé, — —_ EA+19+44-T EA+19+4.T
struc- mem32
tions
DS1, reglé, —_ —_ EA+19+4.T EA+19+4-T
mem32
AR, PSW 2 2 — —
PSW, AH 3 3 — —_
LDEA regl6, memlé —_— _— EA+2 EA+2
TRANS src-table 10+T 10+4T _— —_—
XCH reg, reg’ 3 3 3 3
mem, reg/
reg, mem EA+10+2-T EA+8+2-T EA+1442.T EA+1042.T
AW, regl6/ _ — 4 4
regl6, AW
MOVSPA — _ 16 16
MOVSPB reglé — — 11 11
REPC 2 2 2 2
REPNC 2 2 2 2
Repeat | REP/
prefix | REPE/ 2 2 2 2
REPZ
REPNE/ 2 2 2 2
REPNZ
i:i:i- MOVKB (Note 1) dst-block, 20+2-T 16+4T 24+4.T 20+2.T
block (Note 2) | 8Fc-block 16+(16+2-T)-n | 16+(12+T)-n 16+4(20+4-T)-n | 16+4(12+2.T)n
trans-
ﬁ::ui.r_\- CMPKB (Note 1) dst-block, 23+2.T 19+4T 27+44-T 21+4-T
tions (Note 2) | BTe-block 16+(2142-T)-n | 16+(2142-T)-n| 16+(25+4-T)'n | 16+(25+2-T)-n

Note 1: No repeat
2: Repeat, n: Transfer rate (n 2 1)
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NEC

Clock Count
In-
::::c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Intrernal RAM Internal RAM
Access Enable| Access Disable] Access Enable | Access Disable
CMPM (Note 1) dst-block, 17+T 17+T 19+42.T 19+2.T
priai- (Note 2) | ®Fe~block 16+(15¢T)-n |  16+(15+T)-n 16+(1742-T)-n| 16+(1742-T)n
block
trans- | LM (Note 1) | . plock 124T 12+T 14+2.T 14+42.T
i:‘_-' (Note 2) 16+(10+T)-n 16+(10+T)'n 16+(12+2-T)+n| 16+(12+2-T)-n
struc-
tions STM (Note 1) dst-block 12+4T 10 1442.T 10
(Note 2) 16+(8+4T)+n 16+(6+T)+n 16+(1042-T)n 16+(6+2-T):n
?;:ld INS reg8, regd’ 63-155 (The processing differs among bit length)
::I{i: reg8, immé 64-156 (The processing differs among bit length)
;:(_:.m EXT reg8, reg8’ 41-121 (The processing differs among bit length)
z;z:z— reg, immé& 41-122 (The processing differs among bit length)
IN acc, imm8 14+T 14+T 16+2-T 16+2-T
10 (Note 3) |ace, DW 134T 134T 15+2.T 15+2.T
struc- .
tions ouT imm8, acc 10+T 10+T 10+2-T 10+2.T
(Note 3) DW, acc 9+T 94T 942.T 9+2.T
Primi- INM 19+2-T 1742-T 21+4.T 17+4-T
tive dst-block, DW
1/0 (Note 3) 18+4(13+2-T)*n 184(11+2-T)+n 18+(15+44:T) 'n 18+(1144.T)n
in- ouT™ 19+2.T 1742.T 2144.T 1744.T
struec-
tions DW, src-block
(Note 3) 184(1342-T)'n 18+(1142-T)+n 18+(15+4-T) n 18+(11+4-T)-n
ADD reg, reg’ 2 2 2 2
mem, reg EA+8+2-T EA+6+4T EA+1244.T EA+8+2-T
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2.T
reg, imm 5 5 6 [
Addi- EA+9+42.T EA+742.T EA+14+4-T EA+10+4-T
tion/ mem, jmm . + .
sub-
trac- acc, imm 5 5 6 6
;:;:m ADDC reg, reg’ 2 2 2 2
struc- mem, reg EA+8+2.T EA+6+T EA+12+4-T EA+8+2-T
tions
reg, mem EA+6+T EA+6+T EA+8+2.T EA+8+2-T
reg, imm 5 5 6 6
wem, imm EA+9+2.T EA+7+42.T EA+14+4.T EA+10+4-T
ace, imm 5 5 6 6
Note 1: No repeat
2: Repeat, n: Transfer rate (n 2 1)
3: When IBRK=1l
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Clock Count
In-
:;::c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable | Access Disable | Access Enable Access Disable
SuB reg, reg’ 2 2 2 2
mem, reg EA+8+2-T EA+6+T EA+12+44.T EA+8+2.T
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2-T
Addi- reg, imm 5 5 6 6
:‘g’_" mem, imm EA+9+42.T EA47+2-T EA+14+4-T EA+10+4-T
trac- .
tion acc, imm 5 5 6 6
in-
struc— SUBC reg, reg’ 2 2 2 2
tions
mem, reg EA+8+2.T EA+6+T EA+12+4-T EA+8+2-T
reg, mem EA+6+T EA+6+T EA+8+42.T EA+8+2-T
reg, imm 5 5 6 6
mem, imm EA+9+2-T EA+7+42.T EA+14+4-T EA+10+44-T
acc, imm 5 5 6 6
ADD4S (Note) 22+(27+43:T):n 22+(25+43:T)«n _— —
SUB4S (Note) 22+(27+43:T)'n 22+4(25+3-T)+n _— —_
BCD CMP4S  (Note) 22+(23+43-T)-n | 22+(23+3.T)-n - —
opera-
tion
in- ROL4 reg8 17 17 —_ -
struc-
tion mem8 EA+18+42-T EA+16+2-T —_ —_
ROR4& reg8 21 21 — —_
mem8 EA+24+42.T EA+22+42.T —_ -—_
INC reg8 5 5 — —
Incre- nen8 EA+11+2.T EA+9+2.T EA+15+4-T EA+11+4.T
ment/
decre- reglé _— —_ 2 2
ment
in- DEC reg8 5 5 —_— —
struc-
tion mem8 EA+11+42.T EA+9+42.T EA+15+4.T EA+11+4.T
reglé —_ —_— 2 2
Multi- MULU reg8 24 24 — —_
plica- ___ .
tion mem8 EA+26+T EA+26+T
in-
struc- reglé - —_ 32 32
tion nem16 — — EA+3442.T EA+34+2-T
Note: n: 1/2 of the number of BCD digits
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Ir Clock Count
In-
z;::c- Mnemoniec Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable | Access Disable | Access Enable | Access Disable
MUL reg8 31 to 40 31 to 40 -_ —_
mem8 EA+33+T to EA+33+4T to
EA+42+T EA+42+4T - -
reglé —_ —_ 39 to 48 39 to 48
Multi- memlé _ _ EA+43+2.T to EA+43+2-T to
plica- EA+52+2-T EA+52+42.T
tion
in- reglé, (reglé’,) — — 39 to 49 39 to 49
struc- iom8
tions regl6, meml6, _ _ EA+43+2-T to | EA+43+2-T to
imm8 EA+53+2-T EA+53+2-T
z;ﬂg,(reglf,) _ —_— 40 to 50 40 to 50
reglé, memlé6, _ _ EA+4442.T to EA+4442-T to
immlé EA+54+2.T EA+54+2-T
Un- DIVU reg8 31 31 — —
signed
divi- mem8 EA+33+T EA+33+T —_ —
sion
in- reglé —_ —_ 39 39
struc-
tions memlb — —_ EA+43+42-T EA+43+2-T
DIV reg8 46 to 56 46 to 56 —_ —
Signed mem8 EA+48+T to EA+48+T to _ _
sion EA+58+T EA+58+T
in- . reglé — — 54 to 64 54 to 64
tions enl6 _ _ EA+58+2-T to | EA+58+42-T to
o EA+68+2-T EA+68+2.T
BCD ADJBA 17 17 -— —_
cor-
Fection ADJ4A 9 9 -— —_—
in-
stryc- | ADJBS 17 17 —_ -
tions ADJ4S 9 9 — —_—
Data CVTBD 19 19 — -
conver-
sion CVTDB 20 20 —_ —
in-
struc- | CVTBW 3 3 —_ -
tiouns CVTWL _ — 8 8
CMP reg, reg’ 2 2 2 2
c mem, reg EA+6+T EA+6+T EA+8+2.T EA+8+2-T
Om-
Earison reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2-T
n-
struc-~ reg, imm 5 5 6 6
tions
mem, imm EA+7+T EA+7+T EA+10+2-T EA+10+2-T
acc, iom 5 5 6 [
Com- NOT reg 5 5 5 5
plement
opera- mem EA+11+42-T EA+9+T EA+15+4.T EA+11+42.T
tion
in- NEG reg 5 5 5 5
struc-
tions mem Ea+11+42.T EA+9+T EA+15+4-T EA+11+2-T
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Clock Count
In-
:zzzc— Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable | Access Disable | Access Enable | Access Disable
TEST reg, reg’ 4 4 4 4
ez, ::g/ EA+8+T EA+8+T EA+10+2-T EA+10+2-T
reg, imm 7 7 8 8
mem, imm EA+11+4T EA+114T EA+11+42.T EA+11+42-T
acc, imm 5 5 6 6
AND reg, reg’' 2 2 2 2
mem, reg EA+8+2.T EA+6+T EA+12+4.T EA+8+2-T
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2-T
reg, imm 5 5 [ 6
mem, imm EA+94T EA+74T EA+14+4.T EA+10+44.T
Logical acc, imm 5 5 6 6
i;;uc- OR reg, reg' 2 2 2 2
tions
mem, reg EA+8+2.T EA+6+T EA+12+4.T EA+8+2-T
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2-T
reg, imm 5 5 6 6
mem, imm EA+9+T EA+74T EA+14+44.T EA+10+4.T
ace, imm 5 5 6 6
XOR reg, reg’ 2 2 2 2
mem, reg EA+8+2-T EA+6+T EA+12+4-.T EA+8+2-T
reg, mem EA+6+T EA+6+T EA+8+2-T EA+8+2.-T
reg, imm 5 5 6 6
mem, imm EA+9+4T EA+7+T EA+14+4-T EA+10+4-T
acc, imm 5 5 6 6
TEST1 reg8, CL 7 7 — _
mem8, CL EA+11+T EA+114T —_ —_—
reglé, CL —_ —_ 7 7
meml6, CL — — EA+13+42.T EA+13+2-T
::!Ei.pu- regl, imm3 6 6 - —
i:fi“ mem8, imm3 EA+8+T EA+8+T — _
e reglé, immé — — 6 6
menmlé, imm4 —_ _ EA+10+2.T EA+10+42-T
NOT1 reg8, CL 7 7 — —_
mem8, CL EA+13+2.T EA+11+T — —
reglé, CL — -— 7 7
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Clock Count
In-
::::c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable | Access Disable | Access Enable | Access Disable
NOT1 meml6, CL —_ _ EA+17+4-T EA+13+2-T
reg8, imm3 6 6 — —
wmem8, imm3 EA+10+2.T EA+8+T —_ —_
regl6, immé _ —_ 6 6
meml6, immé — _ EA+14+4.T EA+10+2-T
cY 2 2 2 2
CLR1 reg8, CL 8 8 —_ _—
mem8, CL EA+14+2.T EA+12+T -— —_—
reglé, CL —_ —_ 8 8
weml6, CL —_ —_ EA+18+4-T EA+14+2-T
reg8, imm3 7 7 _— —_
mem8, imm3 EA+11+2.T EA+9+T _ —
Bic
manipu- regl6, immé —_ — 7 7
lation
in- meml6, immé —_ —_ EA+]15+4-T EA+10+2.T
struc-
tions SET1 reg8, CL 7 7 —_— —
mem8, CL EA+13+42.T EA+11+T _— —_
reglé, CL - —_ 7 7
meml6, CL — — EA+17+4-T EA+13+42-T
reg8, imm3 6 6 —_ -_
mem8, imm3 EA+10+2-T EA+84T —_ —_
reglé, immé _— — 6 [
meml6, immé _— —_— EA+14+44.T EA+10+2.T
CLR1 cY 2 2 2 2
DIR 2 2 2 2
SET1 cY 2 2 2 2
DIR 2 2 2 2
SHL reg, 1 8 8 8 8
mem, 1 EA+14+2.T EA+12+T EA+18+4.T EA+14+42.T
reg, CL 1142:n 1142:n 1142+n 1142:n
fhife nem, CL EA+17+2.T+2-n | EA+15+T+2.n | EA+2144-T+2-n | EA+1742-T42.n
struc- (Note)
tions reg, imm8 9+2.n 9+2.n 9+2.n 9+2.n
mem, imm8 EA+13+2.T+2:n EA+114T+2:n EA+1744.T+2:n EA+1342.T+2:n
SHR reg, 1 8 8 8 8
mem, 1 EA+14+42.-T EA+124T EA+18+4.T EA+14+2.T
Note: n: Shift count
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Clock Count
In-
:I::e- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable Access Disable Access Enable Access Disable
SHR ( reg, CL 1142-n 1142-n 1142:n 1142.n
mem, CL EA+1742-T+2:n EA+15+T+2-n EA+21+4.T+2:n EA+17+42.T+2:n
(Note)
reg, izm8 942.n 9+42.n 942.n 9+42.n
mem, imm8 EA+13+2:T+2+n EA+11+4T+2:n EA+1744-T+2:n EA+13+2.T+2:n
Shift | sppa reg, 1 8 8 8 8
in-
strue- mem, 1 EA+14+42.T EA+12+T EA+18+4-T EA+14+2.T
tions
reg, CL 1i+2+n 1142-n 1142.n 1142:n
mem, CL EA+17+42:T+2-n EA+154T+2.n EA+2144-T+2<n EA+17+42.T+2:n
{Note)
reg, imm8 9+2+n 9+2+.n 94+2'n 9+2.n
mem, imm8 EA+13+42:T+2:n EA+11+T+2.n EA+17+44:.T+2-n EA+13+42.T+2:n
ROL reg, 1 8 8 8 8
mem, 1 EA+14+2-T EA+12+T EA+18+4.T EA+14+2.T
reg, CL 1142+n 1142:n 1142«n 1142.n
mem, CL EA+17+42:T+2:n EA+154T+2.n EA+21+4-T+2-n EA+17+42-T42+n
{Note)
reg, imm8 942'n 9+2-n 9+2+n 9+2'n
mem, iom8 EA+1342-T42.n EA+114T+2.n EA+17+44-T+2:n EA+13+42-T+2.n
ROR reg, 1 8 8 8 8
menm, 1 EA+1442-T EA+12+7T EA+18+4-T EA+14+2-T
reg, CL 1142'n 1142.n 1142-n 11+2.n
Rotate
in- wenm, CL EA+17+42:T+2-n EA+154T+2.n EA+21+44:T+2.n | EA+17+42:T+2-n
struc- (Note)
tions reg, imm8 9+2-n 9+2:n 9+2+n 9+2.n
wem, imm8 EA+13+42-T+2-n EA+11+4T+2n EA+17+4 T+2+'n | EA+13+42-T+2:n
1 ROLC reg, 1 8 8 8 8
mem, 1 EA+1442-T EA+12+T EA+18+44.T EA+14+2.T
reg, CL 1142.n 1142:n 1142«n 1142+n
mewm, CL EA+1742.T+2.n EA+154T+2.n EA+21+4.-T+2.n | EA+1742.T+2:n
(Note)
reg, imm8 94+2n 9+42-n 942.n 9+42:n
mem, irm8 EA+1342:-T+2:n EA+114T+2.n EA+17+4-T+2+.n | EA+13+42-T+2:n
RORC reg, 1 8 8 8 8
mem, 1 EA+14+2-T EA+12+T EA+18+4-T EA+14+2.T
Note: n: Shift count
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V25/V35 FAMILY N EC

Clock Count
In-
:;::c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable Access Disable Access Enable Access Disable
RORC reg, CL 11+2:n 1142:n 1142:n 1142-n
Rotate
in- . , mem, CL EA+1742-T+2:n EA+15+T+2:n EA+21+44:T+2:n EA+13+42.-T+2:n
ote
t - .
:ixo::: reg, ium8 9+2+n 9+2:n 9+2.n 9+2.n
mem, imm8 EA+13+42-T+2:n EA+114T+2n EA+17+4 . T+2+n EA+13+42-T+2:n
CALL near-proc — —_ 22+2.T 18+2.T
regptrlé — — 2242.T 18+2.T
memptrlé —_ —_— EA+26+4-T EA+24+4-T
Sub-
routine far-proc e — 38+4.T 34+44.T
sontrol memptr32 - — EA+36+8-T EA+24+8-T
struc-
tions RET -_ — 20+2-T 20+2-T
pop-value — —_ 20+42-T 20+2.T
—_ —_ 29+4-T 29+4.T
pop-value —_ — 30+4-T 30+4.T
PUSH meml6 _ _ EA+18+4.T EA+14+4.T
reglé — —_ 10+2-.T 6
sreg bl -— 1142.T 7
PSW — —_ 10+42.T 6
R — — 82+16-T 50
imm8 — —_ 13+42.T 9
Stack 1om16 — — 1442.T 10
mani-
pula- — _ . .
tion POP meml6 EA+16+44-T EA+12+42-T
in-
struc- regl6 — — 1242.T 1242.T
tions sreg — — 1342.T 1342.T
PSW - — 14+2.T 14+2-T
R — —_ 82+16-T 58
PREPARE imml6, imm8 When imm8=0, 27+2.T
When imm8=1, 39+4.T
(Note 2) When imm8=n and n>1, 46+19(n-1)+4-T
DISPOSE — | — | iz | 12+2.T

Note 1: n: Shift count
2: n: Procedure block depth (Lexical level)

3-328
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V25/V35 FAMILY
Clock Count
%Ei\‘:c- Mnemonic Operand Byte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable Access Disable Access Enable Access Disable
BR near-label — —_— 12 12
short-label —_ —_ 12 12
E::nch regptrlé — — 13 13
zg:c- memptrlé —_— —_ EA+1742.T EA+17+2.T
far-label — —_ 15 15
memptr32 — - EA+25+4-T EA+25+4.T
BV short-label —_ — 15/8 15/8
BNV short-label — — 15/8 15/8
BC/BL short-label — —_ 15/8 15/8
BNC/BNL short-label —_ —_ 15/8 15/8
BE/BZ short-label —_ —_ 15/8 15/8
BNE/BNZ short-label —_— — 15/8 15/8
BNH short-label — —_ 15/8 15/8
BH short-label —_ — 15/8 15/8
BN short-label — —_— 15/8 15/8
(Note) BP short-label - _— 15/8 15/8
Condi- | ppg short-label — - 15/8 15/8
pranch | gpo short-label —_ —_ 15/8 15/8
Srae” |mur short-label - — 15/8 15/8
BGE short-label —_— —_ 15/8 15/8
BLE short-label —_ — 15/8 15/8
BGT short-label —-— — 15/8 15/8
 DBNZNE short-label — — 17/8 17/8
DBNZE short-=label — -— 17/8 17/8
DBNZ short-label —_ — 17/8 17/8
BCWZ short-label — — 15/8 15/8
BICLR sfr, imd, 29/21 29/21 — —
Note: Clock count: Left side value is truth, and right side

value is false
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NEC

Clock Count
In-
::g:c- Mnemonic Operand Byrte Processing Word Processing
group Internal RAM Internal RAM Internal RAM Internal RAM
Access Enable Access Disable Access Enable Access Disable
BRK 3 — —_ 55+10.T 43+10-T
iomB(#3) -— —_ 56+10-T 44+10-T
Inter~ | BRRV _ _ 55+10.T 43+410-T
rupt
in- RETI — —_ 45+6.T 37+2.T
struc-
tions RETRBI — — 12 12
FINT 2 2 2 2
CHKIND reglé, mem32 — —_ EA+26+4-T EA+26+44.T
Reg-
ister BRRCS reglé — — 15 15
bank
switch
in-
struc- | TSKSW reglé —_ —_ 20 20
tions
HALT — —_ — —
STOP _— —_ — —
POLL —_ —_ — —
D1 4 4 4 4
CPU El 12 12 12 12
control
in- BUSLOCK 2 2 2 2
struc-
tions FPO1 fp-op - —_— 60+10-T 48+10-T
fp-op, mem - —_ 60+10.T 48+10.T
FPO2 fp-op —_ — 60+10-T 48+10-T
fp-op, mem — — 60+10-T 48+10-T
NOP 4 4 4 4
(Note) 2 2 2 2

Note:

Segment override prefix

3-330
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NEC

V25/v35 FAMILY

2.10 NUMBER OF CLOCKS (uPD70330, uPD70332, pPD70335, uPD70337, pPD79021)

1 No. of clocks

n-

:ig:c- Mnemonic Operand Byte operation Word operation

group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable

MOV reg, reg’ 2 2 2 2
mem, reg EA+54T EA+2 EA+54T EA+2
reg, mem EA+7+T EA+7+T EA+7+T EA+7+4T
mem, imm EA+6+T EA+6+T EA+6+T EA+6+T
reg, imm 5 5 6 6
acc, dmem 104T 10+T 10+T 10+T
dwem, acc 8+T 5 8+T 5
sreg, reglb —_ — 4 4
sreg, memlé —_— — EA+9+T EA+9+T
reglé, sreg —_ -_— 3 3

Data
trans- meml6, sreg — —_ EA+6+4T EA+3
fer
DSO, reglé, —_ — EA+1742.T EA+17+2.T
mem32
DS1, reglé, —_ —_ EA+17+42.T EA+17+42.T
mem32
AH, PSW 2 2 — _—
PSW, AH 3 3 —_ —

LDEA regl6, meml6 —_ -— EA+2 EA+2

TRANS src-table 11+4T 11+T —_ _

XCH reg, reg’ 3 3 3 3
mem, reg/ EA+12+42-T EA+9+T EA+12+42-T EA+9+T
reg, mem
AW, reglé6/ —_ —_ 4 4
regl6, AW

MOVSPA —_ —_ 16 16

MOVSPB reglé —_ _ 11 11

REPC 2 2 2 2

REPNC 2 2 2 2

Repeat | REP/
prefix [ REPE/ 2 2 2 2

REPZ

REPNE/ 2 2 2 2

REPNZ

Primi- MOVBK (Note 1) dst-block, 2242-T 17+T 22+42.T 194T

tive (Note 2) | Sre-block 164(18+2.T)on | 16+(13+T)-n 164(18+42.T) :n 16+(10+T) 'n

block

tf:::ns- CMPBK (Note 1) dst-block, 25+2-T 2142-T 25+2-T 19+2.T
(Note 2) | STe-block 164(2342:T)-n | 16+(23+T)n 16+(23+2-T) -n 164(23+T) -n

Note

l: No repetition
2: Repetition. n:

Transfer count (n
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V25/V35 FAMILY

NEC

No. of clocks
In-
:zzzc- Mnemoni.c Operand Byte operation Word operation
group On-chip RAM On-~chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable
CMPM (Note 1) dst-block, 18+T 18+T 19+2.T 19+2.T
(Note 2) | ®Fe-block 164(16+T) -n 16+(16+T) n 16+(16+T)-n 16+(16+T)n
Primi-
gtz:k LDM (Note 1) dst-block, 134T 13+T 13+T 13+T
trans- (Note 2) | STe-block 16+(114T) -n 16+(114T) -n 16+(11+T) -n 16+(114T) -n
fer
STM (Note 1) dst-block, 134T 10 13+T 10
(Note 2) | SFe-block 16+(9+T) -n 16+(7+4T) -n 16+(9+T) -n 16+(5+T) -n
INS reg8, reg8’ — — 63 to 155 63 to 155
Eigld reg8, immé4 —_ —_ 64 to 156 64 to 156
‘i‘::dl’ EXT reg8, regs’ — — 41 to 121 41 to 121
reg, imm8 —_ —_ 42 to 122 42 to 122
IN acc, imm8 15+T 15+T 15+T 15+T
Input/ (Note 3) acc, DW 14+4T 144T 1447 14+4T
output | gyt iom8, acc 11+T L14T 94T 94T
(Note 3) DW, acc 10+T 10+T 8+T 84T
INM 21+42-T 19+2.T 19+2.T 1542.T
Primi- dst-block, DW
tive (Note 3) 18+(15+2:T)n 18+(1342:T)+n 184(13+42-T)+n 18+(9+2-T)-n
i:‘t’“f‘é ouT™ 2142-T 1942-T 1942-T 15+42-T
P DW, dst-block
{Note 3) 18+(1542-T):n 18+(1342-T)n 18+(13+2-T)'n 184(9+42:T)+n
ADD reg, reg’ 2 2 2 2
mem, reg EA+10+2.T EA+7+T EA+10+2.T EA+7+4T
reg, mem EA+7+T EA+74T EA+74T EA+74T
‘reg, imm S5 5 6 6
Addi- mem, imm EA+11+42.T EA+9+2.T EA+12+2.T EA+8+2-T
tion
and acc, imm 5 5 6 6
sub- -
trac- ADDC reg, reg’ 2 2 2 2
tion
mem, reg EA+10+2-T EA+7+T EA+10+42.T EA+7+T
reg, mem EA+7+T EA+7+T EA+7+T EA+7+T
reg, imm 5 5 6 [
mem, imm EA+]11+42-T EA+9+2.T EA+12+2.T EA+8+2 T
acc, imm 5 5 6 6
Note 1: No repetition
2: Repetition. n: Transfer count (n 2 1)

3: When IBRK=1
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V25/V35 FAMILY

No. of clocks
In-
:;gxc- Mnemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable | access disable access enable access disable
SUB reg, reg’ 2. 2 2 2
mem, reg EA+10+2-T EA+7+T EA+10+2.T EA+7+T
reg, mem EA+7+T EA+7+T EA+7+T EA+7+T
reg, lum 5 5 6 6
Addi- mem, imm EA+11+42.T EA+9+2.T EA+12+42.T EA+8+2:T
tion
and acc, imm 5 5 6 6
sub-
trac- SUBC reg, reg’ 2 2 2 2
tion
mem, reg EA+10+2.T EA+7+4T EA+10+2-T EA+7+T
reg, mem EA+74T EA+7+T EA+7+T EA+74T
reg, imm 5 S 6 6
mem, imm EA+11+42.T EA+9+2-.T EA+12+42.T EA+8+2.T
acc, imm 5 5 6 6
ADD4S (Note) 22+4(30+43:T)+n 22+(28+3-T)'n —_ —
SUB4S (Note) 224(30+3:T)*n 22+(28+3-T)+n —_— —_
CMP4S (Note) 224(25+2:T) *n 22+(25+¢2-T)+n _— —_
BCD
opera- | ROL4 reg8 17 17 — —
tion
mem8 EA+20+42.T EA+18+2.T —_— —
ROR4 reg8 21 21 — —
mem8 EA+26+2-T EA+2442.T -_ —_
INC reg8 5 5 — —
mem8 EA+13+2.T EA+11+42.T EA+13+42.T EA+9+2-T
Incre-
ment reglé —_ —_ 2 2
and
decre- DEC reg8 5 5 — —
ment L]
mem8 EA+13+2-T EA+11+2-T EA+13+2.T EA+9+2-T
reglé — —_ 2 2
MULU reg8 24 24 -_— —
Mulci- mem8 EA+27+T EA+274T —_— —
plica-
tion reglé — — 32 32
meml6 — — EA+33+T EA+33+4T
Note: n: Half of the number of BCD digits
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V25/V35 FAMILY

NEC

No. of clocks
In-
::g:c- Mnemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable
MUL reg8 31 to 40 31 to 40 —_— —
mem8 EA+344T to EA+34+T to —_— —_
EA+43+T EA+43+T
reglé _ —_ 39 to 48 39 to 48
memlb . _ EA+42+4T to EA+42+T to
EA+514T EA+51+T
Multi- reglé,(regl6’,)
plica- imm8 | ' — —_ 39 to 49 39 to 49
tion
reglb, meml6, _ _ EA+424T to EA+424T to
imm8 EA+52+T EA+524T
reglé,(reglé’,) — - 40 to 50 40 to 50
regl6é, meml6, _ _ EA+43+4T to EA+43+T to
immlé EA+53+T EA+53+T
DIVU reg8 31 31 —_ —_
laned mem8 EA+34+T EA+34+4T — -
:;z;“ reglé — — 39 39
meml6 — — EA+43+42.T EA+43+2.T
D1V reg8 46 to 56 46 to 56 —_ —_
mem8 EA+49+T to EA+49+4T to — —
Signed EA+59+T EA+59+T
divi-
sion reglb —_ — 54 to 64 54 to 64
16 _ - EA+574T to EA+57+T to
mem EA+67+T EA+6T+T
ADJBA 17 17 —_ —_
BCD ADJ4A 9 9 —_ ——
ad just-
ment ADJBS 17 17 — —_
ADJ4S 9 9 —_ -
CVTBD 19 19 —_ —
Data CVTDB 20 20 _ —_
conver -
sion CVTBW 3 3 —_ —
CVTWL —_ —_ 8 8
cMP reg, reg’ 2 2 2 2
mem, reg EA+74T EA+7+4T EA+7+T EA47+T
Com- reg, mem EA+7+T EA+74T EA+7+T EA+74+T
parison reg, imm 5 5 6 6
menm, imm EA+8+T EA+8+T EA+9+T EA+9+T
acc, imm 5 5 6 6
NOT reg 5 5 5 5
Com- mem EA+13+2-T EA+10+T EA+13+2-T EA+10+T
plement
ope-~
ration NEG reg > 3 5 3
mem EA+13+2.T EA+104T EA+13+2-T EA+10+T
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No. of clocks
In-
::::c- Mnemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable |access disable| access enable [access disable
TEST reg, reg’ 4 4 4 4
mem, reg/ EA+12+4T EA+12+4T EA+11+2-T EA+11+42-T
reg, mem
reg, imm 7 7 8 8
mem, imm EA+9+T EA+9+T EA+10+T EA+10+T
acc, imm 5 5 6 6
AND reg, reg’ 2 2 2 2
mem, reg EA+10+2-T EA+74T EA+10+42-T EA+7+T
reg, mem EA+7+T EA+7+4T i EA+7+T EA+7+T
reg, imm 5 5 6 6
wem, imm EA+11+42-T EA+9+2.T EA+12+2-T EA+8+2-T
Logical acc, imm 5 5 6 6
ope-
ration | OR reg, reg’ 2 2 2 2
mem, reg EA+10+2-T EA+7+T EA+10+2.T EA+7+T
reg, mem EA+7+T EA+7+4T EA+7+T EA+7+T
reg, imm 5 5 6 6
gem, imm EA+11+42.T EA+9+2-T EA+12+42-T EA+8+2-T
acc, imm 5 5 6 6
XOR reg, reg’ 2 2 2 2
mem, reg EA+10+2-T EA+7+T EA+10+42-T EA+7+T
reg, mem EA+74T EA+7+T EA+7+T EA+7+T
reg, imm 5 5 6 6
mem, imm EA+11+2-T EA+9+2.T EA+12+2-T EA+8+2-T
acc, imm 5 5 6 6
TEST! reg8, CL 7 7 — —_
wem8, CL EA+12+T EA+12+T — —_
reglé, CL —_ — 7 7
meml6, CL _ — EA+12+T EA+12+T
Bit reg8, imm3 6 6 —_ —
manipu-
lation mem8, imm3 EA+9+T EA+9+T —_ —_—
regl6, imméd — —_ 6 6
meml6, imméd —_ —_ EA+9+T EA+9+T
NOT1 reg8, CL 7 7 —_ —_
mem8, CL EA+15+2.T EA+124T —_ —_
regl6, CL —_ —_ 7 7
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V25/V35 FAMILY

NEC

No. of clocks
In-
:;::c- Mnemoni.c Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable |access disable access enable access disable
NOT1 memi6é, CL — —_ EA+15+2-T EA+12+T
reg8, imm3 6 6 —_— —
mem8, imm3 EA+12+42.T EA+9+T - -
regl6, imm4 — — 6 6
meml6, immé — -— EA+12+2-T EA+9+T
CY 2 2 2 2
CLR} reg8, CL 8 8 —_ —
mem8, CL EA+16+2.T ~ EA+13+T — -
reglé, CL — —_— 8 8
meml6, CL — — EA+16+2-T EA+13+T
reg8, iwm3 7 7 —_ —_
mem8, imm3 EA+13+2.T EA+10+T — —
Bit regl6, immé4 — —_ 7 7
manipu-
lation meml6, imm4 —_ —_ EA+13+42.T EA+9+T
SET1 reg8, CL 7 7 —_— _—
mem8, CL EA+15+2.T EA+12+T — -
reglé6, CL — — 7 7
meml6, CL — —_ EA+15+2.T EA+124T
reg8, imm3 6 6 —_ -
mem8, imm3 EA+12+42-T EA+9+T — —
regl6, immé —_ — 6 6
memlé, imm4 — _— EA+12+42.T EA+9+T
CLR1 CcY 2 2 2 2
DIR 2 2 2 2
SET1 CcY 2 2 2 2
DIR 2 2 2 2
SHL reg, 1 8 8 8 8
mem, 1 EA+16+2.T EA+13+T EA+16+2-T EA+13+T
reg, CL 1142.n 1142.n 1142:n 11+42+n
wem, CL EA+19+2-:-T+2:'n EA+16+T+2:n EA+19+2.T+2:n EA+16+T+2-n
Shift (Note)
reg, imm8 9+2:n 9+2.n 9+2-n 9+42:n
mem, imm8 EA+15+2-T+2-n |EA+12+4T+2-n EA+15+2-T+2-n EA+12+T+2-n
SHR reg, 1 8 8 8 8
mem, I EA+16+2-T EA+134T EA+16+2-T EA+134T
Note: n: Shift count
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No. of clocks
In-
::::c- Moemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable
SHR reg, CL 1142:n 1142.n 1142:n 1142.n
mem, CL EA+19+2:-T+2-n | EA+16+T+2-n EA+19+2:T+2+:n EA+16+T+2:n
(Note)
reg, imm8 9+2-n 9+2:n 9+2:n 9+2-n
mem, imm8 EA+154¢2/T+2-n | EA+124T+2-n EA+15+2:T+2:n EA+124T+2:n
SHRA reg, 1 8 8 8 8
Shift
mem, 1 EA+16+42-T EA+13+T EA+16+2-T EA+13+T
reg, CL 1142+n 1142:n 1142:n 1142:n
mem, CL EA+1942:.T+2-n EA+16+T+2:n EA+19+2-T+2-n EA+16+T+2-n
(Note)
reg, imm8 9+2'n 9+2-n 9+2-n 9+2:n
mem, imm8 EA+15+2:T+2:n | EA+124T+2-n EA+15+42-T42'n EA+124T+2:n
ROL reg, 1 8 8 8 8
mem, 1 EA+16+2-T EA+13+T EA+16+2-T EA+13+T
reg, CL 11+#2:n 1142:n 1142:n 1142'n
mem, CL EA+19+2.T+2:n EA+16+4T+2:n EA+1942.T+2-n EA+16+T+2-n
(Note)
reg, imm8 942.n 9+2-n 9+2+n 94Z2:n
mem, imm8 EA+1542:T+2.n | EA+124T+2:'n EA+15+2:T+2'n EA+12+T+2.n
ROR reg, 1 8 8 8 8
mem, 1 EA+16+2:T EA+13+T EA+16+2-T EA+13+T
reg, CL 1142«n 1i42+n 11+42«n 1142.n
mem, CL EA+19+42-T+2-n EA+16+4T+2-n EA+19+42.T+2'n EA+16+T+2-n
Rotate (Note)
reg, imm8 9+2:n 9+2-n 9+2-n 9+2:n
mem, imm8 EA+15+2:T+2'n EA+124T+2:n EA+15+2:T+2+n EA+124T+2+n
ROLC reg, 1 8 8 8 8
mem, 1 EA+16+2.T EA+134T EA+16+2-T EA+13+T
reg, CL 1142-n 1142:n 1142.n 1142+n
mem, CL EA+1942.T+2.n | EA+16+T+2'n EA+19+2:-T+2:n EA+16+T+2-n
(Note)
reg, ilmum8 9+2-n 9+2-n 9+2-n 942:n
mem, imm8 EA+15+42-T+2:n EA+12+T+2'n EA+15+2-T+2-n EA+124T+2:n
RORC reg, 1 8 8 8 8
(Note)
mem, | EA+16+2.T EA+13+4T EA+16+2-T EA+13+T
Note: n: Shift count
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NEC

No. of clocks
In-
::::c- Mnemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable
RORC reg, CL 1142-n 1142.n k 1142+n 1142-n \
mem, CL EAMIO42-TH2.n | EAXIGATALn BAXI9+2- T+l EAL 164 TH L \
Rotate (Note)
reg, imm8 9+42.n 9+2.n 9+2:n 942:n
mem, imm8 EA+15+2:T+2:n EA+12+4T+2+n EA+1542:T+2:n EA+124T+2:n
CALL near-proc — — 21+T 17+T
regptrlé —_ —_ 21+T 17+4T
memptrlé -— —_ EA+24+2.T EA+22+42-T
far-proc —_ —_ 36+2.T 32+2-T
Sub-
routine memptr32 -_ —_ EA+3244.T EA+2044.-T
control
RET - —_ 19+T 19+T
pop-value — —_ 19+T 19+T
—_ —_ 27+42-T 27+2-T
pop-value — —_ 28+2.T 2842-T
PUSH memlé — _ EA+16+2-T EA+12+2-T
regl6 — —_ 13+T 9+T
sreg —_ -—_ 10+T 7
PSW — —_ 9+T 6
R —_ — 7448-T 50
1mm8 —_ —_— 124T 9
Stack imm16 — —_ 134T 10
handl-
ing POP meml6 —_ —_ EA+14+2-T EA+11+T
reglb — _— 11+T 114T
sreg —_ — 12+T 12+T
PSW —_ _ 13+T 13+T
R —_ —_ 74+48-T 58
PREPARE imml6, jmm8 When imm8=0 26+7T
WVhen imm8el 37+42-T
(Note 2) When imm8=n where n>1, 44+19(n-1)2+n-T
DISPOSE — l — l 11+T I 114T
Note 1: n: Shift count
Note 2: n:
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No. of clocks
In-
:{z:c- Mnemonic Operand Byte operation Word operation
group On-chip RAM On-chip RAM On-chip RAM On-chip RAM
access enable access disable access enable access disable
BR near-label —_ —_ 12 12
short-label —_ — 12 12
Branch regptrlé —_ _ 13 13
memptrlé _ —_ EA+16+T EA+16+T
far-label —_ — 15 15
memptr32 — — EA+23+2.T EA+23+42.T
BV short-label —_ —_ 15/8 15/8
BVN short-label _— — 15/8 15/8
BC/BL short-label —_ — 15/8 15/8
BNC/BNL short-label — —_ 15/8 15/8
BE/BZ short-label —_ —_ 15/8 15/8
BNE/BNZ short-label —_ — 15/8 15/8
BNH short-label — —_— 15/8 15/8
BH short-label — — 15/8 15/8
BN short-label —_ — 15/8 15/8
ciNote) I'mp short-label — — 15/8 15/8
tional | ppg short-label — — 15/8 15/8
BPO short-label — -_ 15/8 15/8
BLT short-label —_ —_ 15/8 15/8
BGE short-label — _ 15/8 15/8
BLE short-label —_ —_ 15/8 15/8
BGT short-label — —_ 15/8 15(8
DBNZNE short-label —_ — 17/8 17/8
DBNZE short-label — —_ 17/8 17/8
BCWZ short-label — —_ 15/8 15/8
et 2 29 — -
BRK 3 — — 50+5-T 38+5-T
imm8($3) — — 5145-T 39+45.T
BRKV —_— — 50+5-T 38+5-T
11:3;?- RETI — — 4243-T 36+T
RETRBIL — — 12 12
FINT 2 2 2 2
CHKIND regl6, mem32 —_ — EA+24+2.T EA+2442.T
Note: The numeric value to the left of / under No. of clocks

applies when the condition is true;

the numeric value to

the right of / applies when the condition is false.
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No. of clocks

In-

:I;:c- Mnemonic Operand Byte operation Word operation

group On-chip RAM On-chip RAM On-chip RAM On-chip RAM

access enable access disable access enable access disable

Inter- BRKCS reglb —_ —_ 15 15

rupt TSKSW REG16 — — 20 20
HALT _ —_ —_— —
STOP — — —_ —
POLL _ — — _
D1 4 4 4 4
E1 12 12 12 12

CPU

control | BUSLOCK 2 2 2 2
FPO1 fp-op — — 55+5-T 4345.T

fp-op, mem —_— — 55+5.T 43+5-T
FPO2 fp-op — _ 55+5-T 43+45-T
fp-op, mem —_ - 5545.T 4345.T

NOP 4 4 4 4

(Note) 2 2 2 2

Note: Segment override prefix (DSO:, DSl:, PS:, SS:)
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3.0 ELECTRICAL SPECIFICATION

3.1 FOR pPD70320, pyPD70320(A), uPD70322, uPD70322(A), uPD70327, yPD79011

ABSOLUTE MAXIMUM RATINGS (T.=25 C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply Voltage Voo -0.51t0 +7.0 \"
Input Voltage Vi —-0.5 to Voo +0.5 "
Vi -0.5 to Voo +0.5 A
Output Voltage Vo -~0.5 to Voo +0.5 v
Output Current Low loL Each output pin 4.0 mA
Total 50 mA
Output Current High lon Each output pin ' ~2.0 mA
Total -20 mA
Operating Ambient Temperature Topt -40 to +85 ‘c
Storage Temperature Tug —-65 to +150 ‘c

OSCILLATOR CHARACTERISTICS
(Ta=—-40to +85 C, Voo = +5.0 V £10 %, Vss =0 V, 0 V < Vru <Voo + 0.1 V)

70322, 70320, 70322-8, 70320-8,
CONFIGU- RECOMMENDED CIRCUIT PARAMETER | 70322(A), 70320(A) |70322(A)-8, 70320(A)-8| UNIT
RATION MIN. MAX. MIN. MAX.
Internal Oscillator 4 10 4 16 MHz
Oscillator frequency
{Ceramic or (fxx)
Crystal
Resonator)
External X1 input 4 10 4 16 MHz
Clock ® l X1 X2 l frequency (fx) .

HCMOS X1 riseffall 0 20 0 20 ns
Inverter time (txg, txr)
or

@

| xi X2 l
o X1 input 35 250 20 250 ns
pen high-low-
HCMOS level width
Inverter
{twxn, twxi)

Cautions 1. Mount the capacitors and crystal or ceramic resonator as ciose to pins X1 and X2 as possible.
2. Do not route other signal lines through the E
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RECOMMENDED OSCILLATOR CONSTANT

Ceramic resonator

RECOMMENDED CONSTANTS
MANUFACTURER PRODUCT NUMBER
C1 [pFl C2 [pF]

Kyocera Corp. KBR-10.0M Note 1 33 a3
Murata Mfg. Co., Ltd. | CSA7.37MT040 Note 2 100 100

CSA10.0MT Note 1 47 47

CSA11.0MT Note 2

CSA16.0MX040 Nete 1 30 30
TOK FCR10.0M2S Note 2 30 30

FCR16.0M2S Note 2 15 8

FCR16.0M2G Note 2 22 10

Notes 1. The opersting temperature for the ceramic resonators ranges from -10 °C to +70 °C.
2. The operating temperature for the ceramic resonators ranges from -20 °C to +80 °C.

Crystal resonator

RECOMMENDED CONSTANTS
MANUFACTURER PRODUCT NUMBER
C1 [pFl C2 (pF]
Kinseki Co., Ltd. HC-48/U(KR-100) 22 22
HC-48/U(KR-160) 22 22

Remark For more details on the characteristics of the resonators, please contact the manufacturer.
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CAPACITANCE {T.x25°C,Voo=0V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT
Input Cspacitance G fc = 1 MHz 10 pF
Output Capacitance Co Unmeasured pins returned to 0 V. 20 pF
lnputlbutput Capacitance Co 20 pF
DC CHARACTERISTICS (T« = —40 "C to +85 °C, Voo = +5.0 V 10 %)
PARAMETER SYMBOL TEST CONDITIONS MiN. TYP. MAX. UNIT
lnput Voltage Low Vi ] 0.8 v
Input Voltsge High Vun Except RESET, P10/NMI, X1, X2 2.2 Voo v
Vi RESET, P10/NMI, X1, X2 0.8Voo | Voo v
Output Voitage Low Vo foo = 1.6 mA 0.45 v
Output Voltage High Vou lon= ~0.4 mA Voo-1.0 '
input Current b EA, PIO/NM; 0 < Vi £ Voo 120 | pA
Input Leakage Current hu: i mﬁ. PI/NMI; 0 < Vi € Voo +10 HA
Output Leakage Current o 0-$Vo S Veo' 110 HA
Vw Cuersnt iy 0V < Vms Voo 0.5 1.0 mA
Vee Supgily Current: loos Operating mode | 70322, 70320 50 100 mA
70322-8, 70320-8 65 120 mA
“foe HALT mods 70322, 70320 20 40 mA
70322-8, 70320-8 25 80
looe STOP mode 10 30 HA
AC CHARACTERISTICS (T« =~—40 to +86 ‘C, Voo = +5.0 V £10 %)
70322, 70320, 70322-8, 70320-8,
PARAMETER SYMBOL | TEST CONDITION | 70322(A), 70320(A) |70322(A)-8, 70320{A)-8| UNIT
) MIN. | MAX. | MIN. | max.
X1 input Cycle Time tovx 98 250 82 250 ns
X1 input High-Low-Level twion, tww 36 20 ns
Width
X1 input Rise/Fall Time tan, t 20 20 ns
CLKOUT Output Cycle Time | tow tx/2, T = ton 200 2000 126 2000 | ns
CLKOUT Output High-Low- | twa, twxe 0.5T-15 0.5T-15 ns
Level Width .
CLKOUT Output Riss/Fsil Time | txa, txr 15 16 ns
Input Rise/Fall Time . tm, te Except @, 20 20 ns
NMI, X1 and X2
tes,tes | RESET, NMI 2 30 ns
Output Rise/Fall Time tom, tos Except CLKOUT 20 20 ns
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NEC

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Address Delay Time from CLKOUT toxa 90 ns
Data Input Delay Time from Address toapA {n + 1.5)T - 90 ns
Data Delay Time from MREQ { tommo (n+NT-76 | ns
Data Delay Time from MSTB L tomso (n+ 0.5)T - 75 ns
MSTB 4 Delay Time from MREQ { tomAms 0.5T - 35 0.5T + 35 ns
MREQ Low-Level Width twanL (h+NT-30 [ (n+1T+30 | ns
Address Hold Time (from RA—EEE 7 tHma 0.5T - 30 ns
Data Input Hold Time (from MREQ T) tHmoR 0 ns
Control Signal Recovery Time tRve T-25 ns
Data Output Delay Time from Address | toaow 0.5T + 50 ns
Address Setup Time (to MREQ {) toama 0.5T - 30 ns
Address Setup Time (to MSTB {) toams T-30 ns
MSTB Low-Level Width twwst (n+05)T-30 [(n+06)T+30| ns
Data Output Setup Time {to MSTB T) tsom (n+1N)T-50 ns
Data Output Hold Time (from MSTB T) | tumow 0.5T - 30 ns
Address Setup Time (to I0STB {) tows 0.6T - 30 ns
Data Delay Time from 1OSTB { toso (h+ NDT-90 | ns
10STB Low-Level Width twisL {(n+1T-30 ns
Address Hold Time (from I0STB 1) tisa 0.5T - 30 ns
Data Input Hold Time {from IOREQ 1) tison 0 ns
Data Output Setup Time {to 10STB 1) tsois (n+ 1)T-50 ns
Data (a_utgtf_Hold Time tiusow 0.6T - 30 ns
{from 10STB T)
DMARQ Setup Time (to MREQ {) tsoana Demand release mode 1T ns
DMARQ Hold Time {from DMAAK {) thoaDa Demand release mode 0 ns
DMAAK Output Low-Level Width twoMAL Read mode (n+15)T-30 ns
TC | Delay Time from DMAAK { Tooatc 0.5T + 60 ns
TC Low-Level Width Twre 2T - 30 ns
DMAAK Output Low-Level Width twomwL Write mode (n+1)T-30 ns
Address Setup Time (to REFRQ d) toarF 0.6T -30 ns
REFRQ Low-Level Width twart (n+ 1T -30 ns
Address Hold Time (from REFRQ L) tHRFA 0.5T7 - 30 ns
RESET Low-Level Width twasL1 STOP mode releass/ 30 ms
power-ON reset

twrsL2 System rest 5 us
READY Setup Time tscryo nz2 T-100 ns
(to MREQ {, 10STB |) tscay n>3 (n - 1)T - 100 ns
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PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
READ_Y_Iﬂ! Time tHerYo n=2 1T ns
(from MREQ {, 10STB 1) tHeny h>3 n- 1T ne
tHeRY nz23 (n-2)T ns
HLDRQ Setup Time (to CLKOUT T) tsHak 30 ns
HLDAK { Delay Time from CLKOUT T | tokwa 80 ns
HLDAK ! Delay Time from Bus Float tcrHa 1T-50 ns
Bus Output Delay Time from HLDAK T | tomac 1T - 50 ns
HLDAK T Delay Time from HLDRQ | | tovana 3T + 160 ns
Bus Output Delay Time from HLDRQ | | tonac 3T +30 ns
HLDRQ Low-Level Width twhat ' 15T ns
HLDAK Low-Level Width twha T ns
INT, DMARQ Setup Time tsiax 30 ns
{to CLKOUT 1)
INT, DMARQ High-/Low-Level Width twiaH, 8T ns
twiaL
POLL Setup Time (to CLKOUT T) tspLx 30 ns
NMI High-/Low-Level Width twhIH, 5 Hus
twiiL
CTS Low-Level Width twer 2T ns
INT Setup Time (to CLKOUT T) tsiAk 30 ns
INTAK | Delay Time from CLKOUT { | toxi 80 ns
INT Hold Time {from INTAK 1) thiaia 0 ns
INTAK Low-Level Width twial 2T -30 ns
INTAK High-Level Width twian 1T - 30 ns
Data Delay Time from INTAK 4 oD 2T - 130 ns
Data Hold Time (from INTAK 1) thiap 0 0.5T ns
SCKO Cycle Time tevik 1000 ns
SCKO High-/Low-Level Width twsTh, 450 ns
twsTt
TxD Delay Time from SCKO { toTkp 210 ns
TxD Hold Time {from SCKO ) thTio 20 ns
€S0 Cycle Time teYRK 1000 ns
CTS0 High-/Low-Level Width twshn, 420 ns
twsaL
RxD SetLEIH_old Time tsROK, 80 ns
(to/from CTSO T) tHKRD

Remark n indicates the number of wait states. No waitis “n = 0”.
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COMPARATOR CHARACTERISTICS (Ta=~40°C to +85 "C, Voo = +5.0 V £10 %)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Comparator Accuracy Vacome +100 mV
Threshoid Voltage Vi 0 Voo +0.1 v
Compare Time tcomr 64 65 tevx

PT Input Voltage Vier 9 Voo \

DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA HOLDING CHARACTERISTICS
(Te = 40 to +85 °C)

PARAMETER SYMBOL TEST CONDITIONS | MIN. | MAX. | UNIT
Data Hold Supply Volitage Vooon 25 5.5 v
Voo Rise/Fall Time tavo, trvo 200 Hs
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3.2 FOR puPD70325-8, yPD70325-10

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Test conditions Rating Unit
VDD -0.5 to +7.0 \'
Supply voltage
Vg -0.5 to Vppt0.5 \
Input voltage Vi -0.5 to Vppt0.5 v
Output voltage Vo -0.5 to Vppt0.5 v
Low level Per pin 4.0 mA
output current IoL
Total, all output 50 mA
High level Per pin : -2.0 mA
output current Ion
Total, all output -20 mA
Operating Topt -10 to +70 °C
temperature
Storage Tstg -65 to +150 °C
temperature

Caution 1:

Caution 2:

Do not directly connect output (or input/output) pins
of IC products to each other or to Vpp or Vp~ or GND.
However, open drain pins and open collector pins can
be connected to each other.

Direct connection can be made at an external
where timing design is made to avoid output collision
with pins which become high impedance.

If one of the parameters exceeds the absolute maximum
ratings even instantaneously, the product quality may

circuit

be damaged. This means that the absolute maximum
ratings are rated values which may physically damage
the products Preferably, use the products at values
less than the absolute maximum ratings.

The specifications and test conditions listed under

the DC and AC characteristics are the range in which
the normal operation and quality of the product are
guaranteed.
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Oscillator characteristics

uPD70325-8 (Ta = -10 to +70°C, Vpp =
OV S Vpy S Vppt0.1V)
uPD70325-10 (Ta = -10 to +70°C, Vpp =

+5.0V+10%, VSS = 0v,

Oscillator

Recommended circuit

uPD70325-8 uPD70325-10

Unit |

Parameter

MIN,| MAX. | MIN.| MAX.
Ceramic
oscillator Oscillation 4 16 4 20 MHz
or frequency
crystal (fxx)
resonator
(o
Lxi x| X1 input frequency (fy) 4 16 4 20 MHz
E X1 input rising, falling| 20 0 15 ns
HCMOS time (typ, typ)
inverter
External
clock Or
o l X1 xLl X1 input high, low level 20 16 ns
open wideh (uxpe Tyxe)
HCMOS
inverter

Remarks 1:

pins as possible.
not pass other signal lines through the

2: Do

area.
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Recommended oscillation circuilt constant

(1) The following are recommended for ceramic resonators
and external capacitance.

Recommended Constant
Manufacturer Product Name
Cl [pF] C2 [pF]
CSAl16.00MX040 30 30
Murata Mfg.
CSA20.00MX040 10 - 10
TDK FCR16.0M2G 30 30

(2) The following are recommended for crystal resonators

and external capacitance.

Recommended Constant
Manufacturer Product Name
Cl[pF] C2[pF]
HC-49/U (KR-100) 22 22
Kinseki HC-49/U (KR-160) 22 22
HC-49/U (KR-200) 22 22

Remarks: For such as characteristics of each oscillator, confirm
to the each maker.

Capacitance (Ta = 25°C, Vpp = 0 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit
Input Cq 10 pF
capacitance

fc=1 MHz
Output Co Pins other than the 20 pF
capacitance measured pin: OV
Input/output C1o 20 PF
capacitance
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DC characteristics

uPD70325~8

(Ta=—10 to +70°C, VDD=+5.0VilO%)

uPD70325-10 (Ta=-10 to +70°C, Vpp=+5.0Vt5%)

Parameter Symbol Test conditions MIN. TYP. Unit
Input voltage | Vpj 0 0.8 v
low

Vigy |Other than RESET, P10/NMI, |2.2 Vpp | V
Input voltage . X1, X2
high %
Vigo |[RESET, P10/NMI, X1, X2 0.8 Vop |V
Vpp
Output VoL Io=1.6 mA 0.45: V
voltage low
Output \ Iay=-0.4 mA Vin-1.0 '
voltage high O OH Db
Input current | I EA, P10O/NMI;O0 g Vi £ Vpp +20 uA
Input leakage | Ijq Other than EA and P10/NMI; +10 uA
: current 05V 8V
X I DD
age current
Vpyg current Loy 0V S Vog s Vpp 0.5 1.0 mA
Ipp uPD70325-8 65 120 mA
Operating model
uPD70325-10 95 130 mA
Vpp supply
uPD70325-8 25 50 mA
uPD70325-10 30 55 mA
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AC characteristics
(1) uPD70325-8 (Ta=-10 to +70°C, Vpp=+5.0Vt10%)
Parameter Symbol Test conditions MIN. MAX. Unit
X1 input cycle time Tovx 62 250 ns
X1 input high/low tuxE" 20 ns
level width L
X! input rising/falling tyr? 20 ns
time typ
CLROUT output cycle TovR fx/2, T-tm 125 2000 ns
time
CLKOUT output high/low TuRE? 0.5T-15 ns
level width TuRL
CLROUT output rising/falling 0xR® 15 ns
time txy
Input rising/falling Tipy Other than 20 ns
time t:Ir RESET, NMI, X1
and X2

TIps® RESET, NM1 30 ns

C1ps
Output rising/falling tor? Other than 20 ns
time Tor CLKOUT
Address delay time Tpra 15 90 ns
from CLROUT
Data input delay EpADR (n+1.5)T-70 ns
time from address
Data delay time 4 (n+1)T-60 ns
from MREQ } DMRD
Data delay time t (n+0.5)T-60 ns
from MSTB} DMSD
M5TB { delay time MRMS 0.5T-35 0.5T+35 ns
from MREQ | L
MREQ low lavel SIMRL (n+1)T-30 (n+1)T+30 ns
width
Address hold time o 0.5T-30 ns
(from MREQ))
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(cont’d)

Parameter Symbol Test conditions MIN. MAX. Unit
Data input hold t 0 ns
time (from MREQ}) HioR
Control signal tave T-25 ns
recovery time
Data output delay thADW 0.5T-35 0.5T+50 ns
time from address
Address setup time t 0.5T-30 ns
(to MREQY) DAMR
Address setup time t T-30 ns
(to MSTB{) DAMS
MSTB low level TuMsSL (n+0.5)T-30 | (n+0.5)T+30 ns
width
Data ourput setup topM (n+1)T-50 ns
time (to MSTB{)
Data output hold t, 0.5T-30 ns
time (to MSTBH HDW
10STB Address setup t 0.5T-30 ns
time (to I0STBY) DALS
Data delay time t (n+1)T-60 ns
from IOSTB | D1SD
I0STB low level tuIsL (n+1)T-30 ns
width
Address hold time t 0.5T-30 ns
(from TOSTB!) HISA
Data input hold t 0 ns
time (from IOREQH) HISDR
Dats output setup t (n+1)T-50 ns
time (to IOSTBH) SD1S
Data output hold t, 0.5T-30 ns
time (from 10STBY) HISOW v
DMARQ setup time tSDADQ Demand release (n-1)T-50 ns
(to MREQY{) mode, n 2 2
DMARQ hold time tHDADQ Demand release 0 ns
(from DMAAK{) mode
DMAAK output low Read operation (n+1.5)T-30 ns
level width “WDIRL
TCidelay time from t 0.5T+50 ns
DMAAK | DDATC
TC low level width tyreL {n+2)T-30 ns
DMAAK output low CUDMUL Write operation (n+1)T-30 ns
level width

(to be continued)
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(cont’d)
Parameter Symbol Test conditions MIN. kMAx. Unit
Address setup time EDARF 0.5T-30 ns
(to REFRQ{)
REFRQ low level CWRFL (n+1)T-30 ns
width
Address hold time t 0.5T-30 ns
(from REFRQ}) HREA
RESET low level TURSL1 STOP mode 30 ms
width release/power
ON reset

CURSL2 System reset 5 us
READY setup time tscrRYO nz 2 T-100 ns
(to MREQ}, IOSTB{)

tScRY nig3 {n-1)T-100 ns
READY hold time tBCRYO ne=2 T us
(from MREQ) TOSTBY

tHCRY ng3l (n-1)T ns

tHCRYL ngz3l (n-2)T ns
HLDRQ setup time t 30 ns
(to CLKOUTY) SHQR
ALDAR|delay time tDRHA 15 80 ns
from CLRKOUT}
ALDAK{delay time TopHA T-50 ns
from bus float
Bus output delay t T-50 ns
time from HLDAK} DHAC
HLDAK { delay time t 3IT+160 ns
from HLDRQ} DHQHA
Bus output delay t 3T+30 ns
time from HLDRQ} DHQC
HLDRQ low level t“HQ 1.5T ns
widch L
HLDAK low level CUHAL T ns
widch
INT, DMARQ setup t 30 ns
time (to CLKOUTf) SIQK
INT, DMARQ high/ tWIQH’ 8T ns
low level width tVIQL
POLL setup time (to t 2T ns
CLKOUT}) SPLK
NMI high/low level LUNIR® 5 us
width tWNIL

(to be continued)
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(cont’d)

Parameter Symbol Test conditions MIN. MAX. Unit
CTS low level width tueTL 2T ns
INT setup time (to t 30 ns
CLROUT}) SIRK
INTAR ; delay time t 15 80 ns
from CLROUT } DKIA
INT hold time t 0 ns

HI

(from INTAK ) ATQ
INTAK low level TUIAL 2T-30 ns
width
INTAK high level TuIAH T-30 ns
width
Data delay time t 2T-130 ns
from INTAK‘ DIAD
Data hold time t 0 0.5T ns
(from INTAKf) HIAD
SCKO cycle time YCYTR 1000 ns
SCRO high/low level tuSTH' 450 ns
width CWSTL
TxD delay time from t 210 ns
SCKO4 DTRD
TxD hold time (from t 20 ns
SCKO0}) HIKD
CTSO cycle time tCYRR 1000 ns
CTSO high/low level CuSRE®* 420 ns
width TuSRL
RxD setup/hold time tg ’s 80 ns
(to/from CTS0}) :Hgg

Remarks:

n indicates the number of wait states.

"n = On .
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(2) uPD70325-10 (Ta = -10 to +70°C, Vpp = +5.0 Vi5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time tovx 49 250 ns
X1 input high/low CuxE® 16 ns
level width L
X1 input rising/falling tyr? 15 ns
time |
N “XE ! g
i
CLRKOUT output cycle TeyR fxlz. T-tm 100 2000 : ns
time
CLROUT output high/ " TuRE? 0.5T-12 ns
low level width SRl
CLXOUT output rising/ xR’ 12 na
falling tims gy
Input rising/falling tiR? Other than 20 ns
time t1p RESET, ™I, X1
and X2
tips? RESET, ™I 30 na
t18s |
Output rising/falling tor® Other than 15 ns
time top CLROUT
Address delay time Tpra 15 15 ns
from CLKOUT
Data input delay tphADR (n+l1.5)T-60 ns
time from address
Data delay tims ':DHRD {(n+1T)-50 ns
from MREQ|
Data delay time tpMsD {n+0.5)T-50 ns
from MSTB |
MSTBY delay time EpMRMS 0.5T-20 0.5T+30 ns
from MREQ4
| MREQ low level tRL (a+1)T-25 | (n+1)T+25 ns
widch

(to be continued)
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NEC

(cont’d)

Parameter Symbol Test condition MIN. MAX. Unit
Address hold time CaMA 0.5T-30 ns
(from MREQP
Data input hold taMDR 0 ns
time (from WQ’)
Control signal Trve T-25 ns
recovery time
Data output delay toADW 0.5T-30 0.5T+50 ns
time from address
Address setup time T 0.5T-30 ns

DAMR

(to MREQ))
Address setup time TpAMS T-30 ns
(to MSTBp
MSTB low level tuMSL (n+0.5)T-25 [ (n+0.5)T+25 ns
width
Data output setup TopM (n+1)T-50 ns
time (to MSTB})
Data output hold tvDW 0.57T-30 ns
time (from MSTB{)
Address setup time tpals 0.5T-30 ns
(to IOSTBY)
Data delay time to1sD (n+1)T-50 ns
from IOSTB|
JOSTB low level tuIsL (n+1)T-25 ns
width
Address hold time tHISA 0.5T-30 ns
(frouw I10STB})
Data input hold THISDR 0 ns
time (from IOREQH)
Data output satup tsp1s (n+1)T-50 ns
time (to IOSTB*)
Data output hold CHISDW 0.5T-30 ns
time (from IOSTBY)
DMARQ setup time tSDADQ Demand release (n-1)T-50 ns
(to MREQ})) wode, n 2 2
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(cont’d)
A
Parameter Symbol ; Test condition MIN. MAX. Unit

DMARQ hold time tHDADQ Dewmand release 0 ns
(from DMAARY) mode
DMAAK output low UDMRL Read operation (n+1.5)T-25 ns
level width
TC | delay time from t 0.5T+35 ns

DDATC
DMAAK |
TC low level width taTCeL (n+2)T-25 ns
DMAAR output low CUDML Write operation {n+1)T-25 ns
level width :
Address setup time tDARF 0.5T-30 ns
{tc REFRQ))
REFRQ low lavel TURFL (n+})T-25 ns
width
Address hold time TURFA 0.5T-30 ns
(from REFRQ})
RESET low level STOP mode 30 ms
width CURSLL release/power

ON reset

tURSL2 System reset 5 us
READY setup time tSCRYO ng2 T-80 ns
(to MREQ}, IOSTB})

tacRY ng3 (n-1)T-80 ns
READY hold time tHCRYO ne2 T ns
(from VREQY,
105TB}) tECRY ni3 (n-1)T ns

tgeRYL a3l (n-2)T ns
‘HLDRQ setup time ‘smx 25 ns
(to CLKOUTP
HIDAR { delay time tDREA 15 70 ns
from CLKOUT,
HLDAK { delay time L— T-35 ns
from bus float

(to be continued)
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(cont’d)

Parameter Symbol Teat condition MIN. MAX. Unit
Bus output delay thHAC T-35 ns
time from HLDAK |
HLDAdeelay time :DHQHA 3T+160 ns
from HLDRQ §
Bus output delay tDHQC 3T+30 ns
time from HLKRQ |
HLDRQ low level tWHQL 1.5T ns
width
HLDAK low level TUHAL T ns
width
INT, DMARQ setup tSIQK 25 ns
time (to CLKOUT{)
INT, DMARQ high/ ty1qa" 8T ns
low level width tﬂ'IQL
POLL setup time tSPLK 25 ns
(to CLROUT})
NMI high/low level tinin’ 3 us
width tVNIL
CTS low level width tVC'I’L 2T ns
INT setup time (to tSIRK 25 ns
CLROUT})
INTAK | delay time thRIA 15 70 ns
from CLROUT {
INT hold time (from tHIAIQ 0 ns
INTAK )
INTAR low level 1AL 27-2¢ ne
widch
INTAK high level TUIAR T-25 ns
width
Data delay time tp1AD 2T-100 ns
from INTAK {
Data hold time tHIAD 0 0.5T ns
(from INTAK')
SCKO cycle time teYTR 1000 ns
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(cont‘d)
Paramater Symbol Test condition MIN. MAX ., Unit

SCKO high/low level tusTH® 450 ns
widch | tusTL
TxD delay time from tDTRD 210 ns
SEEG §
TxD hold rime (from terkD 20 ns
SCRO})
CTSO cycle time TCYRR 1000 ns
CTSO high/low level tuSRE® 420 ns
widch THSRL z

I
RxD setup/hold time tSRDK® 80 } ns
(to/from CTSO}) teRRD i

Remarks: n indicates the number of wait states. No wait

nn = on‘
Comparator characteristics

uPD70325-8 (Ta=-10 to +70°C, Vpp=+5.0Vi10%)
uPD70325-10 (Ta=-10 to +70°C, Vpp=+5.0Vi5%)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Comparison accuracy vACOHP +100 oV
Threshold voltage V.m 0 VDD+0.1 v
Comparison time Coomp 64 65 tevk
PT input voltage vIP‘l' 0 Vop v
Data Memory STOP Mode Low Supply Voltage Data Holding

Characteristics (Ta=-10 to +70°C)

Paramater Syabol Test condition MIN, MAX. Unic
Data hold supply voltage YpooR 2.5 5.5 v
vDD rising/falling time tavp* SrVD 200 us
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3.3 FOR pPD70325(A)-9

Absolute maximum Ratings (Ta = 25°C)
Parameter Symbol w Test condition Rating Unit
Power supply voltage vDD 0.5 to +7.0 v
VTB -0.5 to VDD+0.5 v
Input voltage VI «0.5 to VDD+0.5 v
Output voltage Vo -0.5 to VDD+0.5 v
Output current low IOL 1 pin 4.0 mA
Total, all pins 50 mA
Output current high IOH 1 pin -2.0 mA
Total, all pins =20 wmA
Oprating temperature Top: -40 to +85 °C
Storage temperature 'I'":8 -65 to +150 °C

Caution 1:

Caution 2:

Do not directly connect output (or input/output) pins
of IC products to each other or to Vpp or Ve or GND.

However, open drain pins and open collector pins can
be connected to each other.
Direct connection can be made at an external circuit

where timing design is made to avoid output collision
with pins which become high impedance.

If one of the parameters exceeds the absolute maximum
ratings even instantaneously, the product quality may
be damaged. This means that the absolute maximum
ratings are rated values which may physically damage
the products. Preferably, use the products at values
less than the absolute maximum ratings.

The specifications and test conditions listed wunder
the DC and AC characteristics are the range in which
the normal operation and quality of the product are
guaranteed.
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Oscillator Characteristics

uPD70325(A)-9 (Ta = -40 to +85°C, Vpp = +5.0 V t5%, Vgg = 0 V,
0 VS Vpy S Vppt0.1 V)

Resonator Recommanded circuit Parameter MIN. MAX. Unit
Ceranic Oscillation frequency 4 18 MHz
resonator (fxx)
or crystal
resonator
External @l X1 X2 l X1 input frequency (fx) 4 18 MHz
clock
{ X1 input rising, falling 0 15 ns
time (tXR’ tXF)
HCMOS
inverter
Or
® X1 high, low level width 17 ns
le X2l (txnr Suxy)
H® "WXL
open
HCMOS
inverter

Remarks 1l: Place the oscillation circuit as near the X1 and
X2 pins as possible.

2: Do not pass other signal lines through the
shaded area.
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Capacitance (Ta = 25°C, Vpp = 0 V)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input capacitance CI fc = 1 MHz 10 Py
13} sured pina returned
Output capacitance Co to 0V - 20 Pp
1/0 capacitance CIO 20 P

DC Characteristics

uPD70325(A)-9 (Ta = -40 ro +85°C, Vpp = +5.0 Vi5%)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input voltage low VIL 0 0.8 v
Input voltage high Vin Other than RESET, P10/ 2.2 Voo v

NMI, X1, X2
. \711_12 RESET, P10O/NMI, X!, X2 0.8 VDD v
Vop
Output voltage low VoL % 1.6 mA 0.45 v
Output voltage high VOH I’OH « 0.4 mA VDD v
-1.0
Input current II EA, PI1O/NMI; O 5 VI FH VDD $20 uld
Input leakage 14 Othet than FA, P10/NMI; $10 uA
current [ 2F VI i vDD
Output leakage Lo 03V, sV, £10 uhA
curreat
V.m current II..m [ 30 A 1 Vm i Vnn 0.5 1.0 ahA
VDD supply current IDDl Opsrating mode 95 130 mA
IDDZ HALT mods 30 55 ®mA
Inpa STOP mode 15 35 uA
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AC Characteristics

uPD70325(A)-9 (Ta = -40 to +85°C, Vpp = +5.0 V 15%)

Parameter Symbol Test condition MIN. MAX . Unit
X1 input cycle time Tevx 55 250 ns
X1 input high/low txg' 17 ns
level width tL
X! input rising/falling r.n' 15 ns
time tXF
CLKOUT output cycle tovk fxlz, T = Eovk 111 2000 ns
time
CLROUT output high/ r.wm’ 0.5T-12 ns
low levsl width tuRL
CLKOUT output rising/ cn' 12 ns
falling time typ !
Input rising/falling t.m‘ Other than 20 ns
time trp RESET, NMI, X1

and X2 It
cIR.S’ RESET, NMI ‘ 30 ns
t1rs {

Output rising/falling tor’ Other than 15 ns
time tor CLXOUT
Address delay time toxa 15 80 as
from CLROUT
Data input delay TpADR (n+1.5)T~60 ns
time from address
Dacta delay tims tDHRD (n+1)T-50 ns
from MREQ
Data delay time tpMsD (n+0.5)T-50 ns
from WSTB ¢

(to be continued)
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(cont’d)
Parameter Symbol Test condition MIN. MAX. Unit

MSTB | delay time EOMRMS 0.5T-30 0.5T+30 ns

from MREG §

MREQ low level taRL (n+1)T-25 (n+1)T+25 ns

width

Address hold time rMA 0.5T-35 ns

(from MREQ})

Data input hold t 0 ns
HMDR

time (from Mkmf)

Control signal tave T-25 ns

recovery time

Data output delay CpaDw 0.5T+50 ns

time from address

Address setup time thAMR 0.5T-35" ns

(to MREQ))

Address setup time t T-30 ns
DAMS

(to M3TB})

HSTE low level tiMsL (n+0.5)T-25 (n+0.5)T+25 | ns

width

Data output setup tspM (n+1)T-50 ns

time (to Em')

Data output hold t 0.5T-35 ns
HMDW

time (from MSTBY)

Address setup time tDALS 0.57-35 ns

(to TOSTB|)

Data delay time tp1sD (n+1)T-50 ns

from TOSTE |

TOSTE low level ty1sL (n+1)T-25 na

width

Address hold time tarsa 0.5T-30 ns

(from TOSTED)

Data input hold THISDR 0 ns

time (from IOREQf)

Data outpur setup tgpis (n+1)T-50 ns

time (to TOSTE})

Data output hold € 0.5T-35 ns
HISDW

time (from TOSTBY)

(to be continued)
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(cont’d)
Parameter Symbol Test condition MIN. MAX. Unit
DMARQ setup time tSDADQ Demand release (n-1)T-50 ns
(to HREQ)) mode, n 2 2
DMARQ hold time tHDADQ Demand release 0 ns
(from DMAAK {) mode
DMAAK output low CUDMRL Read operation (n+1.5)T-25 ns
level width
TC} delay time from t 0.5T+35 ns
DDATC
DMAAK |
TC low level width tuTeL (n+2)T-25 ns
DMAAR output low CUDMWL Write operation (n+1)T-25 ns
level width
Address setup time THARF 0.5T-35 ns
(to mp
REFRQ low level CURFL (n+1)T-25 ns
width
Address hold time t 0.5T-35 ns
HRFA
(from REFRG})
RI;?:E;I; low level tuRSL1 ST(;P nm/i. 30 ns
w releass/power
ON reset
TURSL2 System reset 5 us
READY setup time t nig? T-80 ns
— SCRYO
(to MREQ{, IOSTB{)
tscry nz3 (n-1)T-80 ns
READY hold time tHCRYO n-2 T ns
{from MREQ{,
I0STE{) tacRY nz3l (n-1)T ns
CHCRY1L ngl (n-2)T ns
HLDRQ setup time TSHOK 25 ns
(to CLKOUT}) Q
HLDAK | delay time t 15 75 ns
D!
| from CLKOUT REA
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(cont’d)
Paramerer Symbol Test condition MIN. | MAX. Unit
T
ALDAX fdelay cime torHA T-35 : ns
from bus float
Bus output delay tOHAC T-35 ns
time from HLDAK {
m' delay time tDHQHA 3T+160 ns
from HLDRQ {
Bus output delay tDHQC 3T+30 ns
time from HLDRQ
HLDRQ low level CWHQL 1.5T ns
width
HLDAK low levael CUHAL T ns
width
INT, DMARQ setup tSIQK 25 ns
time (to CLKOUTY)
INT, DMARQ high/ tUIQH‘ 8T ns
low level width tHIQL
POLL setup time (to tSPLK 25 us
CLKROUT})
NMI high/low level tunin’ 5 us
width TuNIL
CTS low level width TeTL 2T ns
INT setup time (to tSIRK 25 ‘ns
CLKOUT{)
INTAK ‘delay time ToRIA 15 75 ns
from CLKOUT ¢
INT hold time tHAIQ ° ns
(from INTAK))
INTAK low level CyIAL 2T-25 ns
widch
INTAK high level TyIAH T-25 ns
width
Data delay time THIAD 2T-100 ns
from INTAR|
Data hold time t 0 0.5T ns
HIAD

(from INTAR))
SCKO cycls time toYTR 1000 ns
SCKO high/low level tWSTH' 450 ns
width tuSTL
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unit
TxD delay time from THTRD 210 ns
5CRO
TxD hold time (from CETRD 20 ns
SCKo+f)
CTSO cycle time ToYRK 1000 ns
CTSO high/low level tussy’ 420 ns
width tUSRL
RxD setup/hold time torpr’ 80 ns
(to/from CT50}) tERRD

Remarks: n indicates the number of wait states. No wait is

lln = o".
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Comparator Characteristics

uPD70325(A)-9 (Ta = -40 to +85°C, Vpp = +5.0 V £5%)

Parameter Symbol ’ Test conditions MIN. TYP. MAX. Unit
Comparator VacoMmp i +100 mV
accuracy i
Threshold Voy 0 Vop v
voltage +0.1
Compare time tcom 64 65 tCYK
PT input Vipr 0 Vop v
voltage

Data Memory STOP Mode Low Supply Voltage Data Holding

Characteristics (Ta = -40 to +85°C)

Parameter Symbol Test condition MIN. MAX. | Unit
Data hold supply voltage VoDDR 2.5 5.5 v
Vpp rising/falling time trvp’ tFVD 200 us
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3.4 V25 Family Timing Wafeforms

DATA HOLDING TIMING

I

AC TEST INPUT WAVEFORM (EXCEPT RESET, NMI, X1 AND X2)

F22v 2.2v3
> Test Points <
- 0.8V 0.8V

e ot— i —>

AC TEST INPUT WAVEFORM (RESET, NMI, X1 AND X2)

0.8 Voo 0.8 Voo
> Test Points <
08V 0.8V
tws |- tmns

AC TEST OUTPUT TEST POINTS

Output and condition: 100 pF

22V 22V
> Test Points <:
08V 08V
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CLOCK TIMING

tevx

Y C 0.8 Voo
X1
__—.] 08V

xR txr

tcvx

CLKOUT
—— 7}

22V
0.8V

—

POLL INPUT TIMING

CLKOUT

‘I tsPix tspLk

CTS0 AND CTS1 INPUT TIMING

twer

GEXST] / \ /
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INTERRUPT INPUT/DMA INPUT TIMING

twiiH TwiiL
NMI ; E l
—{ took e ~> tsiok |
(«
)) S /
_________J7 {(
* J)
twioH twioL >

* INTPO-INTP2, DMARQO-DMARQ1
RESET INPUT TIMING

When STOP mode is released/at power-on reset:

cLKoUT { /—\__/_\_/_\__

twasLy

¢
S \ [ )
RESET

When system is reset:

wor [N/ N\ S S

twrsL2

st ) 1’4
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READY TIMING

When 2 wait states are inserted:

T TAW TAW T2

1 ! 3 I ]
r ¥ ¥ T 1

MREQ*?, \ /
10STB*2 -

THCRYO

»- tschavo

READY / \

When (n — 2) extra wait states are inserted [n > 3]:

A h

T TAW TAW TWx(n-2) T2
y ¥ ? f 45 f {
MREQ*Y, \ /_
2

10STB* (

tHCRY

tHCRY

tscry

tscrvo
B4 N
READY // \
K 2z

*1. In case of memory cycle
2. In case of I/O cycle
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SERIAL OPERATION

When transmitting data in /O interface mode

tevik

twsTL twsTH >

SCKO —/ N J N /
-1 tDTRD ~» tHTKD
TxD }
When receiving data in 1/O interface mode
H{a {13
twsAL twshH
/ \ / /

CTs0 - N 7 K

RxD

4 e

tsaox
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NEC

READ OPERATION

tovx |

CLKOUT

A18-A0 X

toADR

D7-D0

THMA

v

tOMRD

1m0

1oamA

twMmRL

trve

L—— tomams —-1

tomsD

MSTB

toAMs

DMAAK1-

DMAAKO
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WRITE OPERATION

| teve

toKA  |u—

A19-A0 X X

toapw -—j 1HMA  |—

D7-DO y

tsom tHmow

[#—— tDAMA ———>] |————— twmAL tave -

MREQ

|— tomAMs —>

MSTB

toams — twMsL —{
10STB

REFRQ

DMAAK1-
DMAAKO \
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NEC

I/0 READ TIMING

teyKk ———————»q

CLKouT

toka r—

A18-A0 ”

toapn

tHisa

D7-D0

«-1

toiso

2

s

r‘—

tHISDA

jt——— tDAIS —]

twisL

tave

DMAAK1-

DMAAKO
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I/0 WRITE TIMING

i tevk

A18-A0 X X

b TDADW ———ie] —»  tHiSA |

D7-DO >
tsois tHisow
RIW \ 4
MREQ ,\
MSTB
l«— toais —> twist tave

10STB

\ / A\
REFRQ \
DMAAK1-
DMAAKO \
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NEC

DMA (I/0 - MEMORY) TIMING

tevx

CLKOUT

toxa l-—
A18-A0 X

D7-DO

toamR

TWMRL

MSTB

tHMa

|«— tomams —»

1ave

t V

DMARQ1-

—— 150400 —1

DMARQO

DMAAK1-

DMAAKO

TCi-TCO

o — tnomoj
twomae

[+— 1DDATC ——I .
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DMA {MEMORY — 1/0) TIMING

| teve

OKA  pef—

A19-A0 X

D7-D0

—— tDAMR — TWMRL > tHma

MREQ )

k / \

tave
MSTB \
toams > t ‘Mj

10STB \

p——\smoo —_—
DMARQ1- ,
DMARQO

het—— tHOADQ
DMAAK1-
DMAAKO h ’ \
twomwiL

TC1-TCo ' ——ee
\
l+— tDDATC —

o twrer
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NEC

REFRESH TIMING

} tevk

CLKOUT

tokA  jee—

A18-A0 X

D7-DO

10STB

twAFL

|— tHRFA —>-

f—— tDARF

REFRQ

DMAAK1-

tave

DMAAKO
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HOLD REQUEST/ACKNOWLEDGE TIMING

Normal mode

tsHax ——‘ - tsHOK

I { {(
HLDRQ / N J R S\ /
toxra <= twHaL
{(
2 2 \ ()() ll—
)) ,L*‘ . toHAC
CFHA O
« ——‘ : HOHA
ALDAK " N
)}
twraL

Releasing HOLD mode at refreshing time

acorr _ S\ /M /S

tsHoK

(
HLDRQ N

\ /

twhat -

{(
N

—={ toKHA r— toHoe >~
((

HLDAK / )

* A19 to A0, D7 to DO, MREQ, MSTB, I0STB, R/W

EXTERNAL INTERRUPT REQUEST/ACKNOWLEDGE TIMING

tsirK
_’1 {(

INT r ) \
tokia fe—— tHIAIQ ——

{( p——————

INTAK n N\ /
twiAL twWiaH L— to1aD —»] —»{ tHAD |
Do-D7 ()() —
I-— RV —» [e— tAVC —»1

MREQ ( f -
10STB )}
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3.5 FOR pPD70330, yPD70330(A), pPD70332, yPD70332(A), uPD70337, uPD79021

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITION RATINGS UNIT
Supply Voltage Voo -0.5to +7.0 \Y
VT1H -0.5to Voo + 0.5 \'
Input Voltage
Vi -0.5 to Vop +0.5 \%
Output Voltage Vo -0.5 to Voo +0.5 \'
Each output pi 4.0 A
Output Low Current loL oulput pin ™
Total 50 mA
Each output pi -2. mA
Output High Current lou P P 0
Total -20 mA
Operation Temperature Topt -40 to +85 °C
Storage Temperature Tstg -65 to +150 °C
OSCILLATOR CHARACTERISTICS
(Ta=-40°C to +85°C, Voo = +6.0 V+ 10%, Vss =0V, 0V <V < Voo + 0.1 V)
CONFIGURATION RECOMMENDED CIRCUIT PARAMETER MIN. MAX. UNIT
|x1 x2|
Internal Oscillator - »
(o : ~Note 1 H H
{Ceramic or Oscillation frequency 4 16 MHz
Crystal (fxx)
Resonatorhote 2)
X1i f
@  x1 x2| input frequency . 16 MHz
DO | (fx)
HCMOS
inverter
X1 rise, fall time (txr,
External Clock or 0 20 ns
@ |x1 x2| | ¥
open
HCMOS
nverter X1 input high, low
. 20 250 ns
level width {twxH, twxt)

Caution 1. Mount the capacitors and crystal or ceramic resonator as close to pins X1and X2 as possible.

2. Do not route other signal lines through the [__:]area.
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Recommended Oscillator Constants

Ceramic resonator

Recommended constants
Manufacturer Product number C1 (oF) 2 (oF)
Kyocera KBR-10.0M Note 1 33 33
CSA7.37MTQ4( Note 2 100 100
CSA10.0MT Nete 1
Murata CSA11.0MT Note 2 47 47
CSA16.0MX040 Note1 30 30
FCR10.0M2S Note 2 30 30
TDK FCR16.0M2§ Note 2 15 6
FCR16.0M2G Note 2 22 10

Note 1. The operation temperature range is —10 to +70 °C if these

oscillators are used.

2. The operation temperature range is —20 to +80 °C if these

oscillators are used.

Crystal resonator

Recommended constants

Manufacturer Product number
C1 (pF) C2 (pF)
HC-49/U(KR-100} 22 22
Kinseki
HC-49/U(KR-160) 22 22

Remark For such as characteristics of each resonator, confirm to the

each manufacturer.
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CAPACITANCE (Ta = 25 °C, Voo = 0 V)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Input Capacitance Ci 10 pF
fe = 1 MHz
Output Capacitance Co Unmeasured pins returned 20 oF
to0OV
Input/output Capaci- Co 20 oF
tance
DC CHARACTERISTICS (T, = —40 °C to +85 °C, Voo = +5.0 V £ 10 %)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Input Low Voltage Vi 0 0.8 v
Vit Except RESET, P10/NMi, X1, 2.2 Voo Vv
Input High Voltage or X2
Viiz | RESET, P10/NMI, X1, X2 0.8 Voo Voo v
Output Low Voltage Vor loL = 1.6 mA 0.45 v
Voo
Output High Voltage VoH lon = —0.4 mA -1.0 v
Input Current h EA, P10/NMI; 0 € Vi < Voo +20 HA
EA, P1 0V g
Input Leakage Current Iu Except EA, P1O/NM: 0 < Vi < +10 A
Voo
Output Leak
utput Leakage o 0 £Vog Vop +10 HA
Current
Vi Current iTH 0V < Vi £ Voo 0.5 1.0 mA
lop1 Operation mode 65 120 mA
Voo Supply Current lpo2 HALT mode 25 50 mA
[oos STOP mode 10 30 HA
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AC CHARACTERISTICS (T. = -40 °C to +85 °C, Voo = +5.0 V + 10 %)

PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
X1 Input Cycle Time teyx 62 250 ns
X1 Input High Low Leve! tWXH,
Width twxL 20 ns
X1 Input Rise, Fall Time txR, txF 20 ns
CLKOUT Output Cycle Time tevk fx/2, T = teyk 125 2006 ns
CLKOUT Output High, Low
Level Width twikH, twkL 0.5T-18 ns
CLKOUT OQutput Rise, Fatl X t 15
Time KA, TKF ns
_— Except RESET, MNI, X1, 20 ns
X2
Input Rise, Fall Time
tirs, ks | RESET, NMI 30 ns
Qutput Rise, Fall Time tor, tor [ Except CLKOUT 2 ns
C!_KOUT — Address Delay toKkA 9 ns
Time
Address — Data Input Delay {DADR {n+1.5)T-90 ns
Time
MREQ | — Data Delay Time tDMRD (n+2)T-75 ns
MSTB { — Data Delay Time tomsp (n+1)T-75 ns
tomrms1 | Read operation T-35 T+35 ns
MREQ | —» MSTB | Data i
Delay Time '
tomAmS2 | Write. operation (n+1)T-35 | (N+1)T+35 ns
MREQ Low Level Width twNRL (n+2)T-30 (n+2)T+30 ns
MREQ | —» Add Hold
T Q & = Address Ha thmma 0.5T-30 ns
ime
Address Hold Time from
= ns
MREQ 1 2HMA 0.5T-30
Data Input Hold Time from _
phlebialia ns
MREQG T timoR 0
C'ontrol Signal Recovery tave T-25 ns
Time
Address — Data-Output — 0.5T+50 ns
Detay Time
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PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
Address Setting Time from
MREQ 4 tDAMR 0.5T-30 ns
tormMS 0.6T-30 ns
R/W - MSTB | Delay Time
towms {n+0.5)T-30 ns
twmswy | Read operation (n+1)T-30 ns
MSTB Low Level Width
twmsLz | Write operation 1T-30 1T+30 ns
Data Output Set Up Time to tsom 5
MSTE 1 (n+2)T-50 ns
Address Setting Time from toas .
10STE . 0.5T-30 ns
IOSTB | — Data Delay Time toiso (n+1)T-90 ns
MREQ { — IOSTB { Delay tOMRIS 1T-35 ns
Time
10STB Low Level Width twisL (n+1)T-30 ns
Address Hold Time from.
i0sT8 1 tHISA 0.5T-30 ns
Data Input Hold Time from
iOSTE 1 tHISDR 0 ns
Data Output Setup Time
o 2)T-50 s
from 1OSTE T tsois {n+2)T-5 n
DM———h:ég% Setup Time from tsopapa | Demand release mode 1T ns
DMARQ Hold Time from
DMAAK 1 tHDADQ Demand release mode 0 ns
DMAAK Output Low Level twomaL | Read operation (n+2.5)T-30 ns
Width
D.MAAK + - TC | Delay topATC 0.5T+50 ns
Time
TC Low Level Width twrcL 27-30 ns
DMAAK Output Low Level twomwL | Write operation (n+2)T-30 ns
Width
Address Setting Time from {DARF .
REFRA L 0.5T-30 ns
REFRQ Low Level Width twRFL {n+2)T-30 ns
Address Hold Time from tHRFA 0.5T-30 ns

REFRQ T
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PARAMETER SYMBOL TEST CONDITION MAX. MAX. UNIT
STOP mode release/ 30
WRSLY | bower-on reset ms
RESET Low Level Width
twRSL2 System reset 5 us
t
READY Setup Time SeRve Inz2 2T-100 ns
(MREQ )
tscry nz3 nT-100 ns
tHCRYO n=2 2T ns
READY Hold Time {(MREQ l) tHCRY nz3 nT ns
tHCRY1 nz3 (n-1)T ns
tssryo  |n 22 T-100 ns
|READY Setup Time
(I0STB 1)
tssRy nz3 {(n-1)T-100 ns
tHSRY0 n=2 17T ns
READY Hold Time (IOSTB 1) tHSRY nz3 {n-1T ns
tHSRY1 nz3 (n-2)T ns
HLDRQ Setup Time to tsHaK 30 ns
CLKOUT T
CLKOUT T — HLDAK , Delay {DKHA
Time 80 ns
Bus Float — HLDAK | Delay
Time tcFHA 1T-50 ns
HLDAK .T — Bus Output toHAC 1T-50 ns
Delay Time
H.LDRQ J - HLDAK T Delay {OHOMA 3T+160 ns
Time
HLDRQ ! — Bus Output
Delay Time tonac 3T+30 ns
HLDRQ Low Level Width twHaL 1.5T ns
HLDAK Low Level Width tWHAL 1T ns
INTDMARQ Setup Time to tsiak 30 ns
CLKOUT T
. t ,
INTDMARQ High, Low Level WIQH 8T ns
Width twiaL
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PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
POLL Setup Time to CLKOUT
1 tsPLK 30 ns
. . twNIK,
NMI High, Low Level Width tWNIL 5 us
CTS Low Level Width twerL 2T ns
ITNT Setup Time to CLKOUT tsmk 30 ns
C'LKOUT { - INTAK | Delay tDKIA 80 ns
Time
INT Hold Time to INTAK thia 0 ns
INTAK Low Level Width twiAL 2T-30
ns
INTAK High Level Width twiaH 1T-30 ns
INTAK | - Data Delay Time toIAD 2T-130 ns
?ata Hold Time from INTAK tHAD 0 05T ns
SCKO Cycle Time teyTk 1000 ns
SCKO High, Low Level Width | "™ 450 ns
twsTL
SCKO { — TxD Delay Time toTkKD 210 ns
SCKo | = TxD Hold Time tHTKD 20 ns
CTSO Cycle Time tcvrk 1000 ns
— t ,
CTSO High Low Level Width wshH 420 ‘ns
TWSRL
RxD Setup Hold Time tSROK, 80 ns
(CTSO T} tHKRD

Remark n denotes the number of wait states. n = 0 denotes no wait.
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COMPARATOR CHARACTERISTICS (T = -40 °C to +85 °C, Voo = +5.0 V + 10 %)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Comparison Accuracy Vacome +100 mvVv
Threshold Voltage VTH 0 Vop+0.1 \Y
Comparison time tcomp 64 65 tevk
PT Input Voltage Vier 0 Voo v
DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION
(Ta = —-40 °C to +85 °C)

PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
Data Retention Supply V/DDDR 05 55 v
Voltage
tRvo,
Voo Rise, Fall Time 200 us

tFvD.
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3.6 FOR uPD70335-8, yPD70335-10

Absolute maximum ratings (Ta=25°C)

Parameter Symbol Test condition Ratings Unit
VDD -0.5 to +7.0 \'
Power supply voltage
VTH -0.5 to VDD+0.5 \
Input voltage Vi -0.5 to Vpp+0.5 v
Output voltage Vo -0.5 to Vppt0.5 v
Per pin 4.0 mA
Output low current oL
Total, all output 50 mA
Per pin ~2.0 mA
Output high current Lon
Total, all output ~-20 mA
Operation temperature Topt -10 to +70 °C
Storage temperature Tstg -65 to +150 °C
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Oscillator characteristics

uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%, Vgg=0V,
OVSVpySVpp+0 . 1V)

uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%, Vgg=0V,
OVEVpusVpp*0.1V)

uPD70335-8 | uPD70335-10
Resonator Recommended circuit Parameter Unit
MIN. | MAX. MIN. | MAX.
Caramic
resonator Oscillation 4 16 4 20 MHz
or crystal frequency (fxx)
resonator
o l X1 xz] X1 input frequemcy (fx) 4 16 4 20 MHz
HCMOS
Zﬁ& inverter
€ X1 input rising, falling 0 20 0 15 as
External clock or time “‘XR' tn,)
Q@ |xi X2 ]
open
HCMOS
inverter X1 input high, low level | ,, 16 ns
width (thﬂ, tWXL)

Remarks 1: Put the oscillator near to the X1 and X2 pins as much
as possible.

2: Do not pass any other signal line through the shaded
area.
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Recommended oscillator constant

(1) The following ceramic resonators and external capacitors are
recommended :

Recommended constant
Manufacturer Part number
C1(pF] C2[pF]
CSAl16.00MX040 30 30
MURATA
CsA20.00MX040 10 10
TDK FCR16.0M2G 30 30

(2) The following crystal resonators and external capacitors are
recommended:

v Recommended constant
Manufacturer Part number
C1[pF] C2([pF]
HC-49/U (XKR-100) 22 22
KINSEKI HC-49/U (KR-160) 22 22
HC-49/U (KR-200) 22 22

Remarks: For such as characteristics of each oscillator, confirm
to the each maker.

Capacitance (Ta=25°C, Vpp=0 V)

Parameter Symbol Test condition | MIN. | TYP. | MAX. | Unit
Input capacitance Cr 10 pF
fe=1 MHz
Output capacitance Co Unmeasured pins 20 pF
returned to 0 V
Input/output capacitance C1o 20 pF
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DC characteristics

uPD70335-8

(Ta=-10 to +70°C, Vpp=+5.0V+10%)

uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. TYP. | MAX. [Unit
Input low voltage VIL 0 0.8 v
Input high voltage vIHl Except for RESET, P10/NMI, X1, or X2 2.2 vDD v
VIHZ RESET, P10O/NMI, X1, X2 O.BVDD VDD v
OQutput low voltage VOL IOL-1.6 mA 0.45 |V
Output high voltage VOH IOH--O.A mA Vpp-1-0 v
Input current II EA, P10O/NMI;0 s VI s VDD +20 ulA
Input leakage current ILI Except for EA or P10/NMI; O = VI s vDD +10 uA
Output leakage current ILO 0 s V0 s VDD +10 uA
VTH current I'I’H 0V s VTH H VDD 0.5{1.0 mA
uPD70335-8 65 120
IDDI Operation mode nA
uPD70335-10 95 130
vDD power supply current uPD70335-8 25 50
IDDZ HALT mode mA
uPD70335-10 30 55
1DD3 STOP mode i 10 30 uh
AC characteristics
(1) uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
Parameter Symbol Test condition MIN. MAX. Unit
Xl input cycle time tevx 62 250 ns
X1 {input high, low level width thﬂ. 20 ns
“WAL
X1 input rising, falling time tyr® 20 ns
“XF
CLROUT output cycle time tevr foZ. T-tcm 125 200 us
CLKOUT output high, low level width CuRHE® 0.5T-15 ns
“WRL
CLROUT output rising, falling time Trr® 15 ns
“RF
tiRre Except for RESET, NMI, Xl or X2 20 ns
t
Input rising, falling time 1F
tirg’ RESET, NMI 30 ns
“1Fs
Output rising, falling time tor® Except for CLKOUT 20 ns
t
OF
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Parameter Symbol Tast condition MIN. MAX. Unit
CLKOUT —= address delay time thRA 15 90 ns
Address —= data input delay time tDADR (n+1.5)T-70 ns
MREQ | — data delay time EOMRD (n+2)T-60 ns
MSTB | — data delay time tousD (n+1)T-60 ns
HREQ l . MT’I’EJ delay time CDMRMS 1 Read operation T-35 T+35 ns
CHMRMS 2 Write operation (n+1)T-35 (n+1)T+35 ns
MREQ low level width LMRL (n+2)T-30 (n+2)T+30 ns
MREQ{ — Address hold time tMRA 0.5T-30 ns
Address hold time from W}f CrMA 0.5T-30 ns
Data input hold time from MREQ ! tMDR 0 ns
Control signal recovery time trve T-25 ns
Address —— data output delay time thADW 0.5T-35 0.5T+50 ns
Address setup time to WEQ‘ tDAMR 0.5T-30 ns
t Read operation 0.5T-30 ns
Second address setup time to FS.T—B" DRMS
tpuMs Write operation (n+0.5)T-30 ns
FETH 1ow level widch CuMSL1 Read operation (n+1)T-30 ns
tuMSL2 Write operation T-30 T+30 ns
Data output setup time to iﬁf tspM (n+2)T-50 ns
Address setup time to ITTB_‘ tDALS 0.5T-30 ns
T0STB ‘ — data delay time th1sD (n+1)T-60 ns
MREQ ‘ — 10STB ‘ delay time tDMRIS T-35 ns
10STB low level width tyisL (n+1)T-30 ns
Address hold time from —I_O?I"ﬁf THISA 0.5T-30 ns
Data input hold time from —I_0§T_B—’ tH1SDR ] ns
Data output setup time to TOSTB | tep1s (n+2)T-50 ns
m setup time to ﬁﬁfﬁb tSDADQ Demand release mode, nz2 (n-1)T-50 ns
DMARQ hold time from DMAAK } HDADQ Demand release mode 0 ns
DMAAR output low level width CUDMRL (n+2.5)T-30 ns
DMARK | — TC | delay time ChDATC 0.5T+50 ns
TC low level width tuTeL (n+3)T-30 ns
DMAAK output low level width CUDMWL (n+2)T-30 ns
Address setup time to m‘ tDARF 0.5T-30 ns
REFRQ low level width tyREL {n+2)T-30 ns
Address hold time from REFRQ | CHRFA 0.5T-30 ns
Remarks: n denotes the number of wait states. Wwhen no wait

states are inserted, n is 0.
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Parameter Symbol Test condition MIN. MAX. Unit
TWRSL1 STOP mode release or 30 as
RESET low level width power on reset
CURSL2 System reset 5 us
READY setup time to m; “SCRY0 ne oo -
tscrY nz3 nT-100 ns
tHCRYO n=2 2T ns
READY hold time from mﬁ‘ tyery nz3 T ns
tHCRY1 n23 (n-1)T ns
READY setup time to IOSTB | "sskyo | "¥7 1100 ns
tosny ngz3 (n-1)T-100{ ns
tHSRYO n=2 T ns
READY hold time from 1_65’1'_3‘ tHSRY nz3 (n-1)T ns
tusryp | 23 (n-2)T ns
HLDRQ setup time from CLKOUT‘ tSHQK 30 ns
CLKOUT f — m‘ delay time tDKHA 15 80 ns
Bus float — HLDAK | delay time topEa T-50 ns
HLDAR | — bus output delay time EDHAC T-50 ns
HLDRQ | — HLDAK | delay time tpaQHA 3T+160 | ns
HLDRQ | — bus output delay time DHQC 3T+30 ns
HLDRQ low level width r’HHQL 1.5T ns
HLDAR low level width CUHAL T ns
INT, DMARQ setup time to CLKOUTf tSIQK 30 ns
INT, DMARQ high, low level width tVIQH' 8T ns
*u1qQL
POLL setup time to CLKOUT | tepLK 30 ns
NMI high, low level width tuNIH' 5 us
“WNIL
CT5 low level width tWCTL 2T ns
INT setup time to CLROUT | YSIRK 30 ns
CLRKOUT | —= IRTAK{ delay time thRIA 15 80 ns
INT hold time from INTAK { ta1a1q 0 ns
INTAR low level width tUTAL 2T-30 ns
INTAK high level width S T-30 ns
INTARK | — data delay time th1AD 2T-130 ns
Data hold time from INTAK | tHIAD 0 0.5T ns
Remarks: n denotes the number of wait states. wWwhen no wait

states are inserted,

n is 0.
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Parameter Symbol Test condition MIN. MAX. Unit

SCRO cycle time toYTR 1000 ns

SCKO high, low level wid;h tWSTH' 450 ns
“WSTL

SCKO l — TxD delay time tOTRD 210 ns

SCKO | — TxD hold time CHTRD 20 ns

CTSO cycle time tovRR 1000 ns

CTSO high, low level width LUSRH’ 420 ns
“WSRL

RxD setup time to, hold time from CTSO}| Egpprs 80 ns
“HRRD
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(2) uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time tovx 49 250 ns
X1 input high, low level width tWXH' 16 ne
t
WXL
X1 input rising, falling time YR’ 15 ns
EXF
CLKOUT output cycle time ToyR fx/2. T-tCYK 100 2000 , ns
-CLKOUT ocutput high, low level width TURH! 0.5T-12 ns
t
WKL
CLKOUT output rising, falling time trR® 12 ns
TRe
tIR' Except for RESET, NMI, 20 ns
tIp X1, or X2
Input rising, falling time
Tips? RESET, NMI 30 ns
1Fs
Output rising, falling time Tor® Except for CLKOUT 15 ns
“oF
CLKOUT —= address delay time tDRA 15 75 ns
Address —— data input delay time THADR (n+1.5)T-60] mns
MREQ { — data delay time toMRD (n+2)T-50 ns
MSTB { — data delay time tpMSD (n+1)T-50 ns
_ t Read operation T-30 T+30 ns
MREQ | — MSTB }delay time DMRMS 1
LDMRMS 2 Write operation (n+1)T-30 (n+1)T+30 ns
MREQ low level width CMRL (n+2)T-25 (n+2)T+25 na
Address hold time from MREQ| tMRA 0.5T-25 ns
Data input hold time from MREQ | CHMA 0.5T-30 ns
Data input hold time from MREQ| tHMDR 0 ns
Control signal recovery time “Rvc T-25 ns
Address —— data output delay time tpaDW 0.5T-30 0.5T+50 ns
Address setup time to MREQ { EpAMR 0.5T-30 ns
tpRMS Read operation 0.5T-30 ns
Second address setup time to HSTB‘
tDWHS Write operation (n+0,.5)T-30 ns
_— t Read operation (n+1)T-25 ns
MSTB low level width WMSLL
tUMSL2 Write operation T-20 T+20 ns
Data output setup time to HSTBf topM (n+2)T-50 ns
Address setup time to 10STB ‘ ThALS 0.5T-30 ns
IOSTE § — data delay time t51SD (n+1)T-50 ns
MREQ { — IOSTB | delay time TOMRIS T-30 ns
10STB low level width tyrsL ! (n+1)T-25 ns
Address hold time from 10STB + tHISA 0.5T-30 ns
Data input hold time from I1OSTB { CHISDR 0 ns
Data output setup time to 10sTB | tspis (n+2)T-50 ns
Remarks: n denotes the number of wait states. When no wait

states are inserted, n is 0.
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Parameter Symbol Test condition MIN. MAX. Unit
DMARQ setup time to HR_E(H tSDADQ Demand release mode, nz2 (n-1)T-50 ns
DMARQ hold time from m‘ tHDADQ Demand release mode 0 ns
DMAAR output low level width CUDMRL (n+2.5)T-25 ns
DMAAK | — TC {delay time tDDATC 0.5t+35 ns
TC low level width tuTCL (n+3)T-25 ns
DMAAK output low level width CUDMUL (n+2)T-25 ns
Address setup time to EEWQ{ tDA.RE 0.5T-30 ns
REFRQ low level width CWRFL (0+2)T-25 ns
Address hold time from REFRQ} — 0.5T-30 na
CURSL1 STOP mode release or 30 ms
RESET low level width power on reset
TWRSL2 System reset 5 us
READY setup time to m‘ “SCRYO ne2 2180 -
tscRY nz3 nT-80 ns
tacryo | P2 2T ns
READY hold time from W‘ tHCRY ng3 nT as
tHCRY1 nz3 (n-1)T ns
READY setup time to Wﬂ “SSRY0 neZ e i
tSSRY nz3 (n-1)T-80 ns
tysryo | B2 T ns
READY hold time from IOSTB|{ tyspy | B3 (n-1)T ns
tHSRY1 nz3 (n-2)T ns
HLDRQ setup time to CLROUT ¢ tSHQK 25 ns
CLKOUT | —— HLDAK {delay time tDREA ‘ 15 70 ns
Bus float - m‘delay time CCFHA T-35 ns
mf —e bus output delsy time tDHAC T=35 ]l ns
HLDRQ‘ —_— mf delay time CDHQHA 3T+160 ns
HLDRQ { — bus output delay time tDHQC 3T+30 ns
HLDRQ low level width r'WHQL 1.5T us
HLDAR low level width tyUHAL T ns
INTP, DMARQ setup time to CLKOUT} ts10% 25 ns
INTP, DMARQ high, low level width tWIQH’ 8T ns
tWIQL
POLL setup time to CLROUT } tspLK 25 ns
NMI high, low level width CuNIH® 5 us
“WNIL
CTS low level width tWCTL 2T ns
Remarks: n denotes the number of wait states. When no wait

states are inserted, n is 0.
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Parameter Symbol Test condition MIN. MAX. Unit
INT setup time to CLKOUT| tSIRK 25 ns
CLROUT | — INTAK{ delay time DRIA 15 70 ns
INT hold time from W} tHIAIQ 0 ns
INTAK low level width tUIAL 2T-25 ns
INTAK high level width tuIAH T-25 ns
INTAK { — data delay time tpIAD 2T-100 ns
Data hold time from ﬁlﬁ_!d tHIAD 0 0.5T ns
SCKO cycle time toyTR 1000 ns
SCKO high, low level width tWSTH' 450 ns
“WSTL
§CRO | — TxD delay time T 210 ns
SCKO { — TxD hold time turrD 20 ns
CTS0 cycle time tCYRK 1000 ns
CTSO high, low level width tUSRH® 420 ns
“WSRL
RxD setup time to, hold time from TT50} toRDK’ 80 ns
“HRRD
Comparator characteristics
uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Comparison accuracy VACOMP +100 wV
Threshold voltage VTH 0 VDD+0.1 v
Comparison time tcoMp 64 65 tovk
PT input voltage vIP'l‘ 0 VDD \)

Data memory STOP mode low supply voltage data retention charac-

teristics (Ta=-10 to +70°C)

Parameter Symbol Test condition MIN. MAX. Unit
Data retention supply voltage VDDDR 2.5 5.5 v
VDD rising, falling time tavp® CFVD 200 us
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3.7 FOR yPD70335(A)-9

Absolute maximum ratings (Ta=25°C)

Parameter Symbol Test condition Ratings Unit
Vop -0.5 to +7.0 v
Power supply voltage
VTH -0.5 to VDD+0.5 \'4
Input voltage Vi -0.5 to Vppt0.5 v
Output voltage Vo -0.5 to Vppt0.5 v
Per pin 4.0 mA
Output low current IoL
Total, all output 50 mA
Per pin -2.0 mA
Qutput high current IoK
Total, all output -20 mA
Operation temperature Topt -40 to +85 °c
Storage temperature Tstg -65 to +150 °C
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Oscillator characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%, Vgg=0V,
OVEVpyuSVpp+0.1V)

Resonator Recommended circuit ‘ Parameter MIN. MAX. Unit
Ceramic
resonator Oscillation 4 18 MHz
or crystal frequency (fxx)
resonator
o I Xl X2 I X1 input frequenmcy (fy) 4 18 MHz
HCMOS
A inverter
in X1 input rising, 0 15 ns
External clock or falling time “‘XR’ tXI’)
@ | X1 X2 I
open
HCMOS X1 input high, low level 17 ns
inverter width (tyyns Tye)

Remarks 1: Place the oscillator as close as possible to the X1
and X2 pins.

2: Do not pass any other signal line through the shaded
portion.
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Capacitance (Ta=25°C, Vpp=0 V)

Parameter Symbol Test condition | MIN. | TYP. | MAX. | Unit
Input capacitance C 10 pF
fo=1 MHz
Output capacitance Co Unmeasured pins 20 pF
returned to 0 V
Input/output capacitance C10 20 pF

DC characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0V:5%)

Parameter Symbol Test condition MIN. TYP. |MAX. | Unit
Input low voltage VIL 0 0.8 v
Input high volctage Vigi | Except for RESET, P10/NMI, X1, or X2 2.2 Voo v
Vigo | KESET, P10/NMI, X1, X2 0.8V, Voo | V
Qutput low voltage VoL Io~1.6 mA ' 0.45| V
Output high voltage VOH IOH--0.4 wA VDD-I.O v
Input current 11 EA, P10/NMI;0 = VI s vDD +20 uA
Input leakage current ILI Except for EA or P10/NMI; O = VI s VDD 10 uA
Output leakage current ILO 0 s Vo s vDD 10 uA
ivTH current ITH 0Vs VTH s VDD 0.5 |1.0 mA
IDDI Operation mode 95 130 mA
VDD power supply current IDDZ HALT mode 30 55 mA
1DDB STOP mode 15 35 ulA
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AC characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time toyx 55 250 ns
X1 input high, low level width thﬂ, 17 ns
“uXL
X1 input rising, falling time txr® 15 ns
XF
CLROUT output cycle time teyg fxlz. T-tCYK 111 2000 ns
CLKOUT output high, low level width CURH® 0.5T-12 ns
t
WKL
CLROUT output rising, falling time trR® 12 ns
bt 4
| S Except for RESET, NM1, X1 20 ns
t}; or X
Input rising, falling time
:':IRS’ RESET, NMI 30 ns
1Fs
Output rising, falling time Cor? Except for CLKOUT 15 ns
“oF
CLKOUT -~ address delay time tDRA 15 80 ns
Address — data input delay time tHADR (n+1.5)T-60{ ns
MREQ ‘ — data delay time LOMRD (n+2)T-50 { ns
MSTB | — data delay time toMSD (n+1)T-50 | ns
—_ ‘ - m‘ delay time tD!m!Sl Read operation T-30 T+30 ns
COMRMS 2 Write operation (n+1)T-30 (n+1)T+30 | ns
MREQ low level width CUMRL (n+2)T-25 (n+2)T+25 | ns
MREQ{ — address hold time tIMRA 0.5T-30 ns
Address hold time from MREQ! tva 0.5T-35 ns
Data input hold time from MREQ | tMDR 0 ns
Control signal recovery time trve T-25 ns
Address — data output delay time tHADW 0.5T+50 | ns
Address setup time to MREQ | thAMR 0.5T-35 ns
t Read operation 0.5T-30 ns
Second address setup time to MSTBl DRMS
tOuMS Write operation (n+0.5)T-30 ns
TETH low level width TUMSL] Read operation (n+1)T-25 as
tUMSL2 Write operation T-25 T+25 ns
Data output setup time to MSTB} topM (n+2)T-50 ns
Address setup time to 10STB| tDAIS 0.5T-30 ns
I0STB} — data delay time th1sp (n+1)T-50 ns
MREQ { — 1OSTB | delay time EDMRIS T-35 ns
IOSTB low level width CWISL (n+1)T-30 ns
Address hold time from IOSTB | tarsa 0.5T-30 ns
Data input hold time from IOSTB } tH1SDR 0 ns
Data output setup time to 70sTB } tSDIS (n+2)T-50 ns

Remarks: n represents the number of wait states. n=0 means no

wait.
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Parameter Symbol Test condition MIN. MAX. Unit
DMARQ setup time to MREQ{ tSDADQ Demand release mode, nz2 (n-1)T-50 ns
PMARG hold time from DMAAK { “HDADQ Demand release mode : 0 ns
DMAAK output low level width LUDMRL (n+2.5)T-25 ns
DMAAK | — TC| delay time thDATC 0.5T+35 ns
TC low level width tureL (n+3)T-25 . ns
DMAAK output low level width DML (n+2)T-25 ns
Address setup time to REFRQ | LDARF 0.5T-35 ns
REFRQ low lavel width tURFL {n+2)T-25 ns
Address hold time from REFRQ | CHRFA 0.5T-35 ns
tyrspy | STOP mode release/ 30 ms
RESET low level width power on reset
YURSL2 System reset 5 us
READY setup time to ETQ‘ “SCRYO na2 21-80 i
TeCRyY n&l aT-80 ns
! tHeryo n=2 2T ns
READY hold time from Tm{ tHCRY nx3 nT | ns
tycry: | BE3 (a-1)T ns
READY setup time to T05TBY “S5RY0 ne kit i
L n&3 (n-1)T-80 ns
“uSRYO n=2 T ) ns
READY hold time from IOSTB | tpsry | "3 {(n-T ns
THSRY1 nz3 (n-2)T ns
HLDRQ setup time to CLKOUT } tSBq_K 25 ns
CLROUT | — TLDAK | delay. time torEA 15 75 ns
Bus float — HLDAK | delay time teREA T-35 ns
HALDAR § ~= bus output delay time thHAC ' T-35 ns
HLDRQ | — HLDAK { delay time *DRQHA 3T+160 ns
HLDRQ b —= bus output delay time tDHQC 3T+30 ns
HLDRQ low level width ‘ tWHQL 1.5T ns
BLDAR low level width CUHAL T ns
INT, DMARQ setup time to CLKOUT} ts10K 25 ns
INT, DMARQ high, low level width z:}gg 8T ne
POLL setup time to CLKOUT* Topik 30 ns
NMI high, low level width EVNIH' 3 us
WNIL
CTS low lavel width tuCTL ; 2T ns

Remarks: n represents the number of wait states. n=0 means no
wait.

3-404



NEC

Parameter Symbol Test condition MIN. MAX. Unit
INT setup time to CLKOUT ' tSIRK 25 ns
CLROUT | — INTAK t delay time thRIA 15 75 ns
INT hold time from INTAK* “HIAIQ 0 ns
INTAK low level width CUIAL 2T-25 ns
INTAK high level width tUIAH T-25 ns
INTAK ‘ — data delay time th1AD 2T-100 ns
Data hold time from INTAK | tH1AD 0 0.5T ns
SCKO cycle time tevTR 1000 ns
SCKO high, low level width r'WSTH’ 450 ns
“WSTL
SCKO | — TxD delay time tHTRD 210 ns
SCRO | — TzD hold time t4TRD 20 ns
CTSO cycle time LCYRR 1000 ns
CTSO high, low level width tWSRH' 420 ns
“WSRL
RxD setup time to CTSO, hold time from tSRDK? 80 ns
CTSO ' tHRRD
Comparator characteristics
uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0V:5%)

Parameter Symbol Test condition MIN. TYP. MAX. Unic
Comparison accuracy VACOMP +100 mV
Threshold voltage vTH 0 VDD+0. v
Conparison time tcoMp 64 6.5 tevR
P17 input voltage VIPT 0 vDD v

Data memory STOP mode low supply voltage data

teristics (Ta=-40 to +85°C)

retention charac-

Parameter Symbol Test condition MIN. MAX. Unit
Data retention supply voltage VDDDR 2.5 5.5 v
vDD rising, falling time tpvp* CFVD 200 us
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3.8 V35 Family Timing Wafeforms

90%
10%  Vooos
tevo tavo

AC Test input Waveform (Except RESET, NMI, X1, or X2}

Data Retention Timing

22V

22V .
> Test point < 08V

o8v

e tin

AC Test Output Test Points (RESET, NMI, X1, or X2)

0.8 Voo 0.8 Voo
Test point
= < sy

08V

tirs t1Rs

AC Test Output Test Points

Output load condition: 100 pF

22V 22V
Test point
><0~8v — — 0~89<
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Cock Timing

tevx

X1 0.8 Voo
7 08V

— wWxH twixL —

tevx

CLKOUT 22V
—_ 08V

POLL Input Timing

CLKOUT

tspLK tspPLk

POLL /_

CTS0-CTS1 Input Timing

tweT

CTS0-CTS1 /
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Interrupt Input/DMA Input Timing

N\ S S S

TwhNiH »] |

CLKOUT

?

twhiL |

NMI

tsioK  f-— tSiIoK [-—

((

(
1))

twian ] twiat

LU

* INTPO-INTP2, DMARQO-DMARQ1

RESET Input Timing

At release of STOP mode/Power-on reset:

CLKOUT 4t /_\_/_\_/—_\_

twRsLY

RESET

)W

At system reset:

wor _ /NN S

twhsL2 -l

RESET

J
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Ready Timing

At insertion of two-wait state:

| n | | taw | taw | 13|

| | l l I |
mRea  \ /_

tHCRYO
tscRvo

iOSTB™™ /
tHSRYQ —
1ssAYo ot

READY

At insertion of additional (n-2) state [n 2 3]:

L | taw | taw | twxbn | T3 |

MREC \

tHCRY

tHCRY?

SETEe 1 Y /

- tscrvo -
READY \ / A "\

tssAvo

[®—— tHSRY1 —%

tssay

- THSRY

Note Only l/O cycle output
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Serial Operation

At transmission of 1/0 interface mode:

(w1

|t———— twsTL twsTH

=/ \ e

~»1 toTKD —» tHTKD

TxD

At receiving /O interface mode:

A (07213

ft————— tWSAL — |— tWSRH

™/ \ i /

RxD

1 1sRoK

THKRD

ik

3-410



N Ec V25/V35 FAMILY

Read Operation

| tevk i
CLKOUT
toka -1
' N’y p
A19-A0 >< ><
K K 7
|~ tHMRA tDADR - THMA -
. g .
DI5D0 = = = = = — ——— e e e _< _____ Hiz_ _
| ——
torMS
~— tomSD —{ i 1HMDR
"4 .
RW / N\
{DAMR
[ {RVC et
1DMRD - p
MREQ
N 7
TWMAL
B ’4
MSTS \
N 7
toMAMS Y twamsLy
— H
10STB
S
REFRQ \_
DMAAK] 7
-DMAAKO
TC1-TCO
fm e e e MWL e e — - o e
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Write Operation

[ tovk -

CLKOUT
toka —

= \
A19-A0 >< >(
I\ 7

towms
[+t HMRA: | bt A

i N .
D15_Do-_ﬂlz____._. >_.___H.'.'Z__
7

tDADW

] 1som

L loAmMR

TWMRL

MSTB /
A
s {OMRMS2 ———] twmsL2

10578

DMAAK] ke
-DMAAKO

100ATC

TC1-TCO

W
I twrce i
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V25/V36 FAMILY

1/O Read Timing

f tovk {

CLKOUT
toAA -
74 i ~N
A19-A0 >< ><
N N A
tHnRa: DDA - - trisa o=t
DISD0 + = = = = amf o = = — o Hiz - I 1 S
~— {DISD t THISDR
__ i~ <
RW / N\,
toaMR f——— tRVC ———]
4 -
MREQ /
K
TwmRL
MSTB H
toars
’s
10STE \ /
N
tommis twist
p
REFRQ
DMAAKT _ S
-DMAAKO
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10 Write Timing

tevk |

CLKOUT

tonA o=

7 74
A19-A0 ><
K N

tHMRA |

DI5-D0 + = === L —

toabw

] 1sois

toamR

TWMRL

toais

IOSTB /

tomAIS IWISL —————=

DMAAK1
-DMAAKO

p
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DMA (1/0 - Memory) Timing

tevk

CLKOUT

toka —1

"4 N
A19-A0 >< ><
K 7

tHMRA towms

- T HMA -]

DISD0 = = — = = e = ——— e e S e —— L — o - - ———

toAMR jot——— tRVC ————

-t TWMRL

1DMRMS2 twmsL2 ——m|

10STB

tHDADQ {

DMARQO
-DMARQO1

TWOMAL

d

e P
DMAAK] \
-DMAAKD -

tobatc

TCi1-TCo

- twrcL |
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DMA (Memory — 1/0) Timing

tevk {

CLKOUT

toxa -

A19-AD

D15-DO

1DAMR |a—

TWMRL

{DMRMS1 twmst —
H
10ST8
1sDADQ
|————1THDADQ
DMARQO
-DMARQ1
twomwe !
— =N
DMAAK1

-DMAAKO \

d

1DDATC

TC1-TCO

| twrcL |
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Refresh Timing

tevk

| tDka |-

A19-A0 X K*

DIED) =~ —mhmmmm e m e m e — = HiZ

I0STB \
t— tDARF —»~| WRFL — r-—— tHAFA —o

b
REFEQ N\ VL
<

DMAAK1
-DMAAKO h\\

tRvC
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Hold Request/Acknowledge Timing

Normal mode:

CLKOUT
tsnox——l

)]
HLDRQ —j

-—1 toKeA fu—

HLDAK —{¢

Release of HOLD mode in refresh:

CLKOUT Jf—\_/'“'\_—/_\

X

N

toHaHA

twHaL

Yy /S

st

1sHak
HLDRQ —{(
" \( 'S
[t———1twHaL
et e ”.__Hi_'.Z__L __________________ _F —
- {DKHA toHac {
- f
HLDAK ——J
*: A19-A0, D15-D0, MREQ, MSTB, i0OSTB, RW
External Interrupt Request/Acknowledge Timing
CLKOUT
tsmx*l
INT __J J
tokia tHal0
INTAK
4
twial ————I twiaH L—tmm——- tHIAD
DO-D15 ———-—-——————————-’jli ———————————————— ~
tRvC
,“‘[RVC 4——»’
MREQ Vi
10STB
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4. PACKAGE INFORMATION

94-pin Plastic QFP (1 20) (Unit: mm)

23.2+0.4
20.030.2
o RARARAAAAAARARARAARARARN
o 7’51 4%7 Detailed Drawing of
Pin Tip Shape
N >
+ g s 5 )'3
SERNY g I o‘
% A
94 °
Z 1 23
=-0.8
1.6 0.3520.10[B]0.15@| [ 038 |
1.610.2
%
o
S
S94GJ-80-5BG-2
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84-Pin Plastic QFJ (0O 1150) (Unit: mm)

I 30.240.2
29.28

om0 s e T O o O O e O s D e B0 e Y 2 O e B s B s U e O o B o O o IO e B s

MAAAAaOoaomoeOao oo ar
uuuuuuuuuunruuunuuuuuu
29.28
30.240.2

uuuuuuuuuuurjuuuuuuuuuu

< 0.6 1.9410.15
i

—t

.1

S
£
(=]

4.410.2
2.8+0.2
!!
0.2

4

AIAIATERTETAIID MM A RO.8
1.27_U,__ L1015

0.40:0.10[B] 0.12 @]

0.9 MIN:

28.2040.20 '
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