DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

WPD70330, 70330(A)

V35T™
16-BIT SINGLE-CHIP -MICROCONTROLLERS

A stricter quality assurance program is applied to the pPD70330(A) than to the pPD70330 (standard) (NEC calls
this program “Special” in respect to the quality grade category).

The uPD70330 (or V35) is a single-chip microcontrolier consisting of 16-bit CPU, RAM, serial interface, timer, DMA
controller, interrupt controller, etc. integrated to one c¢hip. The uPD70330 is software-compatible with the 8/16 bit
microprocessor puPD70108/70116 (or V20™/V30™™),

Its functions are described in detail in the manual indicated below. Please read this manual before starting design.
e V25™ v35 User's Manual-Hardware : IEM-1220
* V25, V35 family User's Manual-Instructions : IEU-847

FEATURES E

* Internal 16-bit architecture and external 16-bit data bus
*» Software compatible with the uPD70108 and 70116 (in the native mode). Additional instructions are included.
* Minimum instruction cycle: 250 ns/8 MHz
* On-chip RAM: 256 words x 8-bit
* Memory space: 1 Mbytes
* Register bank (memory mapped): eight banks
¢ Input port with comparator (port T): eight bits
* I/O lines (Input port: four bits, input/output ports: 20 bits)
* Serial interface dedicated baud rate generator on-chipped: two channels
Asynchronous mode
/O interface mode
* Interrupt controller
Programmable priority (eight levels)
Vectored interrupt
Register bank switching
Macro service
* DRAM, pseudo SRAM refresh function
* DMA controller: two channels
Four DMA transfer modes
* 16-bit timer. two channels
» Time base counter (20 bits): one channel
* Clock generator on-chipped
* Programmable wait function
« Standby function (STOP or HALT)

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

Document No. U10170EJ8VODSO00 (8th adition) The mark * shows revised points.
Date Published October 1995 P /
Printed in Japan
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ORDERING INFORMATION

Frequency
Part Number Package {(MHz) Quality grade
uPD70330L-8 84-pin plastic QFJ (1150 x 1150 mil) 8 Standard
nPD70330GJ-8-5BG 94-pin plastic QFP (20 x 20 mm) 8 Standard
uPD70330GJ(A)-8-5BG 94-pin plastic QFP (20 x 20 mm) 8 Special

Remark The plastic QFJ is a new name of PLCC.

Pisase refer to “Quality grade on NEC Semiconductor Devices” (Document number |El-1208) published by NEC Corporation
to know the specification of quality grade on the devices and its recommended applications.



NEC ~ uPD70330, 70330(A)

PIN CONFIGURATION (Top view) *

94-pin plastic QFP (20 x 20 mm)
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NC: Non-Connection
IC : intemally Connected

Cautions 1. IC pins should be independently connected to Voo through resistors (3 to 10 k().
2. EA pins should be connected to GND through resistors (3 to 10 kQ).
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84-pin plastic QFJ (1150 x 1150 mif)
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IC : Intemally Connected

Cautions 1. IC pins should be independently connected to Vop through resistors (3 to 10 kQ).
2. EA pins should be connected to GND through resistors (3 to 10 kQ).
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1. PIN FUNCTIONS

1.1 Port Pins
Pin Name 7] Port Function Control Function
P00 to P06 I’/0 Eight-bit bidirectional input/output port for —
which input or output mode can be
PO7/CLKOUT I10/0 | specified bitwise. System clock output
Nonmaskable interrupt request input (input
P10/NMI P req put (inp
port) -
——— |
P11/INTPO
External interrupt request input and input
P12/INTP1
port
P13/INTP2/INTAK | WI/O INT acknowledge signal output
P14/POLLINT VO Bidirectional input/output port and POLL External interrupt request input
input
P15/TOUT ) Timer output
I/o/o | Bidirectional input/output port; input or :
P16/SCKO output mode can be specified bitwise Serial clock output
P17/READY 1/0/1 READY input
P20/DMARQO 7o/ ’ DMA request input (CHO)
P21/DMAAKO /OI0 DMA acknowledge output (CHO)
P22/TCo Eight-bit bidirectional input/output port; DMA termination output (CHO)
P23/DMARQ1 VO/I | input or output mode can be specified DMA request input (CH1)
P24/DMAAK] 1016 bitwise DMA acknowledge output (CH1)
—— /
P25/TC1 DMA termination output (CH1)
P16/HLDAK 1/0/0 HOLD acknowledge output
P27/HLDRQ 170/ HOLD input
PTO to 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 malfunction of
external-interrupt controller after RESET returns high.




NEC pPD70330, 70330(A)

1.2 Other Pins

Pin Name 7O Function
TxDo (o) Serial data output
TxD1
RxDO
1 Serial data input
RxD1
CTso /o CTS input in asynchronous mode. Receive clock input/output in I/O interface
mode.
CTS1 I CTS input
REFRQ O DRAM refresh pulse output
VTH Comparator reference voltage input
RESET | Reset signal input
EA External memory access (connected to GND through resistors (3 to 10 kQ))
X1 I Crystal resonator/ceramic resonator connection pins for system clock oscillator.
X2 External clock is input with opposing phases to the X1 and X2 pins.
D0 to D15 7O 8-bit data bus
AO Select low-order memory bank.
UBE Select high-order memory bank.
A1l to A19 Output 19-bit address
MREQ O | Output indicating that memory bus cycle is started.
MSTB Memory read or memory write strobe output.
RW Read or write cycle identification signal output.
IOSTRB IO read or I/O write strobe output,
Voo Positive power supply pin. (Connect all Voo pins).
GND GND pin (Connect all GND pins)
IC Internal coﬁnect independently connected to Voo through resistors (3 to 10 kQ).
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2. INSTRUCTION SET

The instruction set for the pPD70330 is upward compatible with the pPD70108/uPD70116 instruction set in the
native mode.

2.1 Additional Instructions to the uPD70108/uPD70116

New instructions added to the pPD70108/uPD70116 insruction set from the uPD70332 and uPD70330 are as
follows:

(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 setto 1, and
abranch is made to the shont-label described in the operand. If the bit is set to 0, the next instruction
is executed. PSW does not change.

(Description format)

Operand
Mnemonic Special function i Special function i Branch
register address | register bit | destination
BTCLR sfr i imm3 i short-label

{2) Interrupt instructions
* RETRBI: Register bank return instruction
The RETRBI 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 aninterrupt otherthan NM, INT, or software interrupt is used, execute the FINT instruction before
a return instruction from the interrupt. Do not use the FINT instruction in NM!, INT, or software
interrupts,

{Description format)

Mnemonic Operand

FINT None
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(3) CPU instruction

e 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 8P 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.

10
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(Description format)

Mnemonic

Operand

MOvVSPB

reg16

When the following instructions of the uPD70108/uPD70116 instruction set are used on the uPD70330, note the

following:

¢ [ Input/output
instruction:
Primitive
input/output
instruction

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

* FPOinstruction:  The instruction is not executed and an interrupt occurs.

1
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2.2 Instruction Set Operation

Table 2-1. Operand identifier

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

immd Constant in the range of 0-FH

imm8 Constant in the range of 0-FFH

imm16 Constant in the range of 0-FFFFH

acc Register AW or AL

sreg Segment register

src—-table 256-byte conversion table name

sre-block Name of block addressed in register IX

dst-block Name of block addressed in register 1Y

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

memptr16 Word 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 prograrﬁ
segment to which control is to be transterred

regptri6 . 16-bit geﬁeral-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 64 K, normally even-number)

fp—op iImmediate value to determine the instruction code of an external floating-point operation chip

R Register set

12
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Table 2-2. Operand Code Identifier

Identifier Description
w Byte/word specification bit (0: byte, 1:word).
However, when s = 1, sign extended byte data is specified 16-bit operand even if W = 1.
reg Register field (000-111)
mem Memory field (000-111)
mod Mode field (00-10)
s Sign extension specification bit (0: sign is not extended, 1: sign is extended)
X XXX, YYY, Data to determine the instruction code of an external floating-point operation chip
Z22
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)
Dw Register DW (16 bits)
SP Stack pointer (16 bits)
PC Program counter (16 bits)
PsSw Program status word (16 bits)
X Index register (source) (16 bits)
Y Index register (destination) (16 bits)
PS Program segment register (16 bits)
DS1 Data segment 1 register {16 bits)
DSo Data segment 0 register (16 bits)
8S Stack segment register (16 bits)
AC Auxiliary carry flag
cYy Carry flag

Parity flag

Sign flag

Zero flag
DIR Diraction flag
IE Interrupt enable flag

13
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Identifier Description
v Overflow flag
BRK Break flag
MD Mode flag
(-} Contents of memory indicated in ()
disp Displacement (8 or 16 bits)
ext-disp8 16 bits of B-bit displacement with extended sign
temp Temporary register (8, 16, or 32 bits)
tmpcey 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
o Exclusive OR
xxH 2-digit hexadecimal number
xxxxH 4-digit hexadecimal number

14

Table 2-4. Flag Operation Identifier

Identifier Description
(blank) No change
0 Cleared to 0
1 Setto 1
X Set to 1 or cleared according to the result
U Undefined
R 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=0 W=1 sreg

000 AL AW 00 DS1

001 CL cwW 01 PS

010 DL bw 10 S8

011 BL BW 11 DSo

100 AH SP

101 CH BP

110 DH 1X

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 + IY 3 BW + IY + disp8 3 BW + IY + disp16 4
010 BP + IX 3 BP + IX + disp8 3 BP + IX + disp16 4
011 BP +IY 3 BP + 1Y + disp8 3 BP + IY + disp16 4
100 IX 3 WX + disp8 3 IX + disp16 4
101 Y 3 IY + disp8 3 IY + disp16 4
110 Direct address 3 BP + disp8 3 BP + disp16 4
111 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

15
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Intruction Set Table
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Table 2-8. The Number of Clocks
Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Data reg, reg 2 2 2 2
transfer
mem, reg EA+54T EA+2 EA+5+T EA+2
reg, mem EA+7+T EA+7+T EA+7+T EA+7+T
mem, imm EA+6+4T EA+6+T EA+6+T EA+6+T
rag, imm 5 5 6 6
acc, dmem 10+T 10+T 10+T 10+T
dmem, acc 8+T 5 8+T 5
MOV sreg, reg16 - - 4 4
sreg, mem16 - - EA+9+T EA+9+T
reg16, srag = - 3 3
memi6, sreg - - EA+6+T EA+3
DSO, reg16, mem32 - - EA+1742.T EA+17+2.T
DS1, reg16, mem32 - - EA+17+2.T EA+17+2.T
AH, PSW 2 2 - -
PSW, AH 3 3 - -
LDEA re16, mem16 - - EA+2 EA+2
TRANS sre-table 11+T 1+T - -
reg, reg 3 3 "3 3
XCH mem, reg/reg, mem EA+1242.T EA+94T EA+1242.T EAG4T
AW, reg16/reg16, AW - - 4 4
MOVSPA - - 16 .16
MOVSPB reg16 - - 11 11
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Repeat REPC 2 2 2 2
prefix
REPNC 2 2 2 2
REP/REPE/ 2 2 2 2
REPZ
REPNE/ 2 2 2 5
REPNZ
Primitive 2242T 17+T 22+42.T 19+T
biock MOVBK Nete 1 [ dst-block, src-block
transfer 16+(18+2T)n | 16+(13+T)n | 16+(18+2.T):n 16+(10+T):n
25+2.7 2142.T 25+2-T 19+2.T
CMPBKNowst | det-block, sre-block
16+(23+2T)n | 16+(23+2T)-n | 16+(23+2T):n | 16+(23+2.T)n
18+T 18+T 1942.T 19+2.T
CMPM Nete 1 | dst-block, src-block
16+(16+T)-n 16+(16+T)-n 16+(16+T)-n 16+(16+T)-n
13+T 13+T 134T 13+T
LDM Note 1 dst-block, src-block :
16+(114T)-n 16+(114T)n 16+(11+T)0 | 18+(11+T)-n
134T 10 1347 10
STM Note t dst-block, src-block
16+(9+T)-n 16+(7+T)-n 16+(9+T)-n 16+(5+T)-n
Bit field
operation reg8, reg8 - _ 63 to 155 63 to 155
INS
reg8, imm4 - - 64 to 156 64 to 156
reg8, reg8 - _ 41 to 121 41 to 121
EXT
reg8, imm8 - _ 42 to 122 42 to 122
tnput/ acc, imm8 15+T 15+T 154T 15+T
output
IN Note 2
acc, DW 144T 1447 144T 144T
tmm8, acc 14T 14T 94T 9+T
ouT Nots 2
DW, acc 10+T 10+T 8+T 8+T

Notes 1. n> 1

2.

IBRK = 1
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Byta processing

Word processing

Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable

imiti 2142.T 19+2.T 19+2.T 15+2-T
POMIVG | inm et | dst-block, DW
18+(15+2.T)n 18+(13+2-T)n 18+(13+2.T)-n 18+(9+2.T)-n
21+2.T 19+2-T 19+2.T 15+2-T
OUTM Nete DW, dst-block g
: 18+(15+2-T)n | 18+(13+2:T)}n | 18+(13+2-T)n 18+(9+2-T)-n
Addition reg, reg 2 2 2 2
and
subtraction
mem, rag EA+10+2-T EA+7+T EA+10+2.T EA+7+T
reg, mem EA+7+T EA+7+T EA+7+4T EA+T+T
ADD
reg, imm 5 5 8 6
mem, imm EA+1142.T EA+9+2.T EA+12+2.T EA+8+2.T
ace, imm 5 5 6 6
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+74T EA+7+T
ADDC
reg, imm 5 5 6 6
mem, imm EA+11+2.T EA+9+2-T EA+12+2-T EA+8+2-T
ace, imm 5 5 6 6
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+74T EA+7+T EA+T4+T
suB
reg, imm 5 5 [ 6
mem, imm EA+11+2.T EA+9+2-T EA+12+2T EA+8+2-T
acc, imm 5 5 6 6

Note n> 1, IBRK = 1
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Addition reg, reg 2 2 2 2
and
subtraction
mem, reg EA+10+2.T EA+7+T EA+10+2.T EA+7+4T
reg, mem EA+74T EA+7+T EA+7+T EA+7+T
susc -
teg, imm 5 5 6 6
mem, imm EA+1142.T EA+9+2.T EA+12+2.T EA+8+2.T
ace, imm 5 5 6 6
BCD ADD4S Note 224(30+3-T)-n 22+{28+3-T)-n - -
operation
SUB4S Note 22+(3043-T)-n | 22+(28+3-T).n - -
CMP4S Notw 22+(25+¢2-T):n | 22+(2542:.T)-n - -
reg8 17 17 - -
ROL4
mem8 EA+20+2-T EA+18+2.T - -
reg8 21 21 - -
ROR4
mem8s EA+26+2-T EA+24+2.T - -
Increment regs 5 5 - -
and
decrement .
INC mem8 EA+1342.T EA+1142.T EA+13+2.T EA+9+2.T
reg16 - - 2 2
regd 5 5 - -
DEC mem8 EA+13+2.T EA+1142.T EA+13+2.T EA+9+2-T
reg16é - - 2 2
Multi- regs 24 24 - -
plication
mem8 EA+27+T EA+27+T - -
MULU
regi16 - - 32 32
mem16 - - EA+33+T EA+33+T

Note n: The number of BCD digit x 1/2
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Multi- regs 31 to 40 31 to 40 - -
plication
EA+344T to EA+34+T to
mem8 EA+43+T EA+43+T - -
reg16 - - 3910 48 39 to 48
EA+42+T to EA+424T to
mem?16 EA+514T EA+514T
MUL
reg16,(reg16,) imm8 - - 39 to 49 39to 49
. EA+424T to EA+42+T to
reg16, mem16, imm8 | o, couT EA+524T - -
reg16,(reg16,) imm16 - - 40 to 50 40 to 50
. EA+43+T to EA+434T to
reg16, memi6, imm1i6 EA+53+T EA+534T - -
Unsigned |regs 31 31 - -
division
mem8 EA+34+T EA+344T - -
DIV Note
reg16 - - 39 39
mem16 - - EA+43+2:T EA+43+2-T
Signed regs 46 to 56 46 to 56 - -
division
EA+494T to EA+494T to
Nots mem8 EA+59+T EA+59+T - -
DIV
reg16 - - 54 o 64 54 to 64
EA+57+T to EA+57+T to
mem16 EA+674T EA+674T - -
BCD ADJBA 17 17 - -
adjustment
ADJ4A 9 9 - -
ADJBS 17 17 - -
ADJ4S 9 9 - -
Encode/ CVTEBD 1 - -
decode 19 ®
CvTDB 20 20 - -
CVTBW 3 3 - -
CVTWL - - 8 8

Note When a divide error occurs, add 58 + 5 W to 62 + 5 W (W: Wait number) to the normal clock number.
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Byte processing

Word processing

Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable

' Comparison reg. reg 2 2 2 2
mem, reg EA+7+T EA+7+T EA+7+T EA+7+T
reg, mem EA+7+T EA+7+T EA+7+T EA+7+T

CMP
rag, imm 5 5 6 6
mem, imm EA+84T EA+8+T EA+9+T EA+9+T
acc, imm 5 5 6 6
Complement reg 5 5 5 5
NOT
mem EA+13+2.T EA+104T EA+13+2.T EA+10+T
reg 5 5 5 5
NEG
mem EA+13+2.T EA+10+T EA+13+2.T EA+10+T
Logical
reg, reg 4 4 4 4
mem, reg/reg, mem EA+124T EA+12+T EA+11+2T EA+11+2.T
TEST 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
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+74+T EA+7+T EA+7+T EA+7+T
AND
reg, imm 5 5 6 6
mem, imm EA+11+2.T EA49+2.T EA+1242.T EA+8+2-T
acc, imm 5 5 6 6
reg, reg 2 2 2 2
OR 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
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Byte processing

Word processing

Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable

Logical reg, imm 5 5 6 6
OR mem, imm EA+11+2.T EA+9+42.T EA+1242.T EA+8+2.T
acc, imm 5 5 6 6
reg, reg 2 2 2 2
mem, reg EA+10+2.T EA+7+T EA+1042.T EA+7+T
reg, mem EA+7+T EA+7+T EA+7+T EA+7+T
XOR
reg, imm 5 5 € 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
Bit reg8, CL 7 7 - -
manipulation
mem8, CL EA+124T EA+12+T - -
reg16, CL - - 7 7
mem16, CL - - EA+12+T EA+12+T
TEST1
reg8, imm3 6 6 - -
mem8, imm3 EA+9+T EA+9+T - -
reg16, imm4 - - 6 6
mem186, imm4 - - EA+9+T EA+9+T
reg8, CL 7 7 - -
mem8, CL EA+15+2.T EA+12+T - -
regi€, CL - - 7 7
NOTH
mem16, CL - - EA+15+2-T EA+12+T
reg8, imm3 6 6 - -
mem8, imm3 EA+1242 T EA+9+T - -
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
ani;ni ot reg16, immd4 - - 6 6
putation | noT1 :
mem16, imm4 - - EA+12+2-T EA+9+T
NOT1 cY 2 2 2 2
rag8, CL 8 8 - -
mem8, CL EA+16+2.T EA+13+T - -
rag16, CL - - 8 8
mem16, CL - - EA+16+2.T EA+134T
CLR1
regs, imm3 7 7 - -
mem8, imm3 EA+1342.T EA+10+T - -
reg16, imm4 - - 7 7
mem16, imm4 - - EA+13+2.T EA+9+T
reg8, CL 7 7 - -
mem8, CL EA+15+2.T EA+12+T - -
reg16, CL - - 7 7
mem16, CL - - EA+15+2.T EA+12+T
SET1 :
reg8, imm3 6 6 - -
mem8, imm3 EA+12+2.T EA+9+T - -
reg16, imm4 - - 6 6
mem16, imm4 - - EA+1242.T EA+9+T
cY 2 2 2 2
CLR1
DIR 2 2 2 2
cy 2 2 2 2
SET1
DIR .2 2 2 2
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Shift reg, 1 8 8 8 8
mem, 1 EA+16+2 T EA+13+T EA+16+2T | EA+13+T
reg, CL 11420 11+2.n 1142:n 11+2:n
SHL Nete
mem, CL EA+1942-T+2-n | EA+16+T+2-n | EA+19+2.T+2-n | EA+164T+2:n
reg, imm8 9+2.n 9+2.n 9+2:n 9+2-n
mem, imm8 EA+1542.T+2-n | EA+124T+2:n | EA+154¢2.T+2-n | EA+12+T+2.:n
reg, 1 8 8 8 8
mem, 1 EA+16+2.T EA+13+T EA+1642.T EA+13+T
reg, CL 11+2:n 11+2.n 11+2.n 11+2.n
SHR Note
mem, CL EA+1942.T+2.:n | EA+164T4+2-n | EA+1942.T+2-n | EA+16+T42-n
reg, imm8 9+2-n 9+2-n 9+2:n 9+2-n
mem, immB8 EA+1542.T+2.n | EA+124T+2.n | EA+1542.T+2.n | EA+124T+2:n
reg, 1 8 8 8 8
mem, 1 EA+16+2 T EA+13+T EA+16+2-T EA+13+T
reg, CL 11420 11420 1142.n 11+2:n
SHRA, Nete ]
mem, CL EA+1942.T+2.n | EA+164T+2:n | EA+1942-T+2:n | EA+16+T+2:n
reg, imma8 9+2:n 9+42:n 9+2:n 9+2:n
mem, imm8 EA+1542.T+2.n | EA+12+T+2.n | EA+1542-T+2-n | EA+12+T+2:n
Rotate reg, 1 8 8 8 8
mem, 1 EA+16+2.T EA+134+T EA+16+2.T EA+13+T
reg, CL 11+2n 11+2:n 11+2:n 11+2:n
ROL Note
mem, CL EA+1942.T+2.n | EA+16+4T+2n | EA+1942-.T+2.:n | EA+16+T+2:n
reg, imms8 9+2:n . 9+2:n 9+2:n 9+2-n
mem, imm8 EA+16+2.T+2:n | EA+12+T+2n | EA+1542.T+2.n | EA+12+T+2:n

Note n: The number of shift
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Rotate reg, 1 8 8 8 8
mem, 1 EA+1642.T | EA+13+T EA+16+2.T EA+134+T
reg, CL 11+2:n 11+2:n 11+42:n 11+2-:n
ROR Nots
mem, CL EA+19+2-T+2':n | EA+16+T+2:n | EA+19+42.T4+2:n | EA+16+T+2:n
reg, imm8 9+2.:n 9+2:n 9+2:n 94+2.n
mem, imm8 EA+1542.T+2:n | EA+12+T+2:n | EA+1542.T+2.:n | EA+124T+2-n
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 11+2.n 11+2:n 1142:n
ROLC Nots
mem, CL EA+19+2.T+2:n | EA+16+T+2.n | EA+19+2.T+2-n | EA+16+T+2:n
reg, imm8 9+42:n 9+2:n 9+2:n 9+2:n
mem, imm8 EA+15+2.T+2:n | EA+124T+2:n | EA+1542.T4+2.:n | EA+12+T+2.n
reg, 1 8 8 8 8
mem, 1 EA+16+2-T EA+13+T EA+16+2.T | EA#13+T
reg, CL 11420 11+2:n 1142:n 1142.n
RORC Note .
mem, CL EA+19+42.T+2:n | EA+164T+2n | EA+19+2.T+2:n | EA+16+T+2-n
reg, imm8 g9+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+12+T+2:n
Subroutine near-proc - - 21+T 17+T
control
regptri6 - - 21+T 17+T
CALL memptr16 - - EA+2442.T EA+22+42.T
tar-proc - - 36+2-T 32+2.T
memptr32 - - EA+32+4.T EA+20+4.T

Note n: The number of shift
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Subroutine - - 19+T 19+T
control
pop-value - - 19+4T 19+T
RET
- - 27+2.T 27+2-T
pop-value - - 28+2.T 28+2.T
Stack mem16 - - EA+16+2.T EA+1242.T
manipulation
regi6 - - 13+T 9+T
sreg - - 10+T 7
PUSH PSW - - 9+T 6
R - - 7448.T 50
immg - - 12+T 9
imm16 - - 13+T 10
mem16 - - EA+14+2.T EA+11+T
reg16 - - 11+T 11+T
POP sreg - - 12+T 1247
PSW - - 13+T 13+T
R - - 74+8-T 58
when imm8 = 0, 26+T
PREPARE imm16, imm8 when imm8 = 1, 37+2-T
whenimm8 =n,n> 1, 44+19(n-1)2.n-T
DISPOSE - - 11+T 114T
Branch [near-abel - - 12 12
short-label - - 12 i2
BR
regptr16 - - 13 13
memptr16 - - EA+16+4T EA+16+T
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Branch far-label - - 15 A 15
BR - -
memptr32 - - - EA+23+2-T EA+23+2T
Conditional | BV short-label - - 15/8 15/8
branch
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 - - 158 15/8
BN short-label - - 15/8 15/8
BP short-label - - 15/8 15/8
BPE 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
BCwWZ short-label - - 15/8 15/8
BTCLR sfr, imm3 short-label 29 29 - -
Interrupt 3 - - 50+5.T 38+5-T
BRK
imm8 (x3) - - 51+5.T 39+5.T
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Byte processing Word processing
Group Mnemonic Operand On-chip On-chip On-chip On-chip
RAM access RAM access RAM access RAM access
enable disable enable disable
Interrupt BRKV - - 5045.T 38+5.T
RETI - - 40+43.T 344+T
RETRBI - - 12 12
FINT 2 2 2 2
CHKIND reg16, mem32 - - EA+244+2.T EA+24+2-T
BRKCS reg16 - - 15 15
TSKSW reg16 - - 20 20
CPU control | HALT - - - -
STOP - - - -
POLL - - - -
DI 4 4 4 4
El 12 12 12 12
BUSLOCK 2 2 2 2
FPO1 fp-op - - 55+5.T 43+45.T
{p-op, mem - — 55+5.T 4345.T
FPO2 fp-op - ~ 5545.T 43+5T
fp-op, mem - - 55+5.T 434+5.T
NOP 4 4 4 4
Note ‘ 2 2 5 2

Note Segment override prefix (DS0:, DS1:, PS:, SS:)
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3. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITION RATINGS UNIT
Supply Voltage Voo -0.5 to +7.0 Vv
VTH _ -0.510 Voo + 0.5 v
Input Voltage
Vi 0.5 to Voo + 0.5 A
Output Voltage Vo ~0.5 to Voo + 0.5 Vv
Each output pin 4.0 mA
Qutput Low Current loL
Total 50 mA
. Each output pin -2.0 mA
Output High Current lon
Total =20 mA
Operating Ambient TA —40 to +85 °C
Temperature
Storage Temperature Tag —-65 to +150 °C

Cautions 1. Do not connect output (and blidirectional) pins each other. Do not connect output (or
bidirectional) pins directly to the Voo, Vcc, or GND line. However, open drain pin and open
coliector pins can be directly connected to Voo, Vec, or GND line. If timing design is made
so that no signal confiict occurs, three-state pins can also be connected directly to three-

~ state pins of external circulit.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliability;
exceeding the ratings could cause permanent damage. The parameters apply
independently. The device should be operated within the limits specified under DC and AC
Characteristics.
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OSCILLATOR CHARACTERISTICS
(TA=—40°Cto +85°C, Voo = +5.0 V£ 10%, Vss =0V, 0 VS Vm< Voo + 0.1 V)

CONFIGURATION RECOMMENDED CIRCUIT PARAMETER MIN. MAX. UNIT
| X1 x2|
Internal Oscillator
(Ceramic or Crystal 1 Dl i Oscillation frequency 4 16 MHz
Resonator) o) j_"' c2 {fxx)
™
@ | x2|

X1 input frequency

4 16 MHz

[>o S
HCMOS
A inverter

or X1 rise, fall time (txr,

External Clock @ |x1 x2] 0 20 ns
open txF)

HCMOS
inverter

X1 input high, low level

250
width (twxw, twxy) 20 ns

Cautions 1. Mount the capacitors and crystal or ceramic resonator as close to pins X1 and X2 as possible.
2. Do not route other signal lines through the dotted line area.
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Recommended Osclilator Constants

Ceramic resonator

Recommended constants
Manufacturer Product number 1 ©oF) C2 (oF)
Kyocera KBR-10.0M Note 1 33 33
CSA7.37MT040 Note 2 100. 100
CSA10.0MT Note 1
Murata CSA11.0MT Nots 2 47 47
CSA16.0MX040 Note 1 30 3o
FCR10.0M2S Note 2 30 30
TDK FCR16.0M2S Note 2 15 6
FCR16.0M2G Note 2 22 10

Notes1. Ta=-10to +70 °C if these resonators are used.
2, Ta=-2010 +80 °C if these resonators are used.

Crystal resonator

Recommended constants

Manufacturer Product number
C1 (pF) C2 (pF)
HC-48/U (KR-100) 22 22
Kinseki
HC-49/U (KR-160) 22 22

Remark Forthecharacteristics of each resonator, consult each manufacturer.
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CAPACITANCE (Ta =25 °C, Voo = 0 V)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Input Capacitance G 10 pF
fe=1 MHz
Output Capacitahce Co Unmeasured pins returned to 20 oF
ov '
Input/output Cio 20 pF
Capacitance

DC CHARACTERISTICS (Ta = —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 Vv
Vini Except RESET, P10/NMI, X1, 50 Voo v
Input High Voltage or X2
Viiz | RESET, P10/NMI, X1, X2 0.8Vop Voo Y
Output Low Voltage Voo |ioL= 1.6 mA 0.45 v
Output High Voltage Vou lon = -0.4 mA Voo - 1.0 v
Input Current b |EA, P1O/NMI; 0 < Vi < Voo 20 KA
Input Leakage Current " Except EA, P10O/NM; 0 Vi € +10 WA
Voo
Output Leakage Current iLo 0 < Vo< Voo +10 LA
Vi Current o 0V < Vm < Vob 0.5 1.0 mA
loot | Operation mode 65 120 mA
Voo Supply Current lop2 HALT mode 25 50 mA
lopa STOP mode 10 30 HA
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AC CHARACTERISTICS (Ta = —40 °C to +85 °C, Voo = +5.0 V + 10 %)

PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
X1 Input Cycle Time tovx 62 250 ns
X1 Input High, Low Leval
Width twxH, twxt 20 : ns
X1 Input Rise, Fall Time - txm, txr 20 ns
CLKOUT Output Cycle Time tovk /2, T = towx 125 2000 ns
CLKOUT Output High, Low
Level Width tWKH, twk 0.5T-15 ns
CLKOUT Output Rise, Fall 15 ns
Time kR, tkF
Except RESET, MNI, X1,
tir, tF xcep 20 ns
X2

Input Rise, Fall Time

tirs, trs | RESET, NMI 30 ns
Output Rise, Fall Time tom, tor | EXCePt CLKOUT 20 ns
C.LKOUT -> Address Delay toKa 90 ns
Time ‘
Address -> Data Input Deiay {DADR (n+1.5)T—90 ns
Time ‘
MREQ ! -> Data Delay Time tomRD (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 { Delay
Time

tomAMsz | Write operation (n+1)T-35 | (n+1)T+35 ns
MREQ Low Level Width AL (n+2)T-30 | (n+2)T+30 | ns
MREQ ! -> Address Hold '
Time tHMRA 0.5T-30 ns
Address Hold Time from
MREQ T tHma 0.5T-30 ns
Data input Hold Time from ns
MREQ 1 tuwon 0
Control Signal Recovery Time tRvC T-25 ns
?;:::;ess -> Data Output Delay toADW 0.5T+50 ns
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PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT

Address Setup Time to
MREQ | toamr 0.5T-30 ns

toAms 0.5T-30 ns
R/W -> MSTB 1 Delay Time

towms (n+05)T—30 ns

twusLt | Read operation (n+1)T-30 ns
MSTB Low Level Width

twmstz | Write operation 1T-30 1T+30° ns
Data Output Setup Time to tsoM (n+2)T-50 he
msTB T
Address Setup Time to toals 0.5T-30 ns
1osTE )
IOSTB | -> Data Delay Time toiso (n+1) T-90 ns
MREQ d -> IOSTB ! Delay toMRIS 1T-a5 ns
Time
I0STB Low Level Width twisL (n+1)T-30 ns
Address Hold Time from

t 0.5T=30 ns
i0sT8 1 HISA
Data Input Hold Time from
—_— t 0 ns
HER HisoR
:z)a;_g l.;tput Setup Time to tsois (n+2)T-50 ns
ahnn_égci Setup Time to tspave | Demand release mode 1T ns
%/:%(C_)?old Time from tHDADO' Demand release mode 0 ns
DMAAK Output Low Level twomRL | Read operation (n+2.5)T-30 ns
Width
DMAAK | -> TC | Delay Time | tooatc 0.5T+50 ns
TC Low Level Width twroL 2T-30 ns
DMAAK Output Low Level twomwL | Write operation (n+2)T-30 ns
Width
Address Setup Time to tDARF
ﬁﬁ—d ~L 0.5T-30 ns
REFRQ Low Level Width twAFL (n+2)T-30 ns
Address Hold Time from IHREA 0.5T—-30 ns

REFRQ T
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PARAMETER SYMBOL TEST CONDITION MAX. MAX. UNIT
STOP mode release/ 20

WRSLT | nower-on reset ms
RESET Low Level Width

twastz | System reset 5 s
READY Setup Time to techve 122 21-100 ns
MREQ | ' :

tscry (n23 nT-100 ns

thcrvo |N=2 2T ns
READY Held Time from tHeRY nx3 nT ns
MREQ |

thcryr  |n2>3 (n-1)T ns

tsshyo nz2 T-100 ns
READY Setup Time to
IOSTB J

tssmy nz3 o {n—1)T-100 ns

tusrvo ([N =2 1T ns
READY Hold Time from tisry  (n2>3 (n-1)T ns
I0STB { -

tHsAY1 nz3 {(n=2)T ns
HLDRQ Setup Time to tsHaK 30 ns
CLKOUT T
C'LKOUT T -> HLDAK Delay tDKHA 80 ns
Time
Bys Float -> HLDAK | Delay _— 1T=50 ns
Time
HLDAK T -> Bus Output Delay toHac 17-50 ns
Time
H-LDHQ 1 -> HLDAK T Delay toHGHA 3T+160 ns
Time
H‘LDRQ 4 -> Bus Output Delay tonac 3T+30 ns
Time
HLDRQ Low Level Width twhaL 1.5T ns
HLDAK Low Level Width TwWHAL 1T ns
INTDMARQ Setup Time to tsiak 30 ns
CLKOUT T

. t s
INTDMARQ High, Low Level WIGH 8T ns
Width twioL
Remark n denotes the number of wait states. n = 0 denotes no wait.
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PARAMETER SYMBOL TEST CONDITION MIN. MAX. UNIT
POLL Setup Time to CLKOUT
1 tsPLK 30 ns
. . tWNIH,
NMI High, Low Level Width - 5 _ ns
CTS Low Level Width twerL 2T | ns
INT Setup Time to CLKOUT T tsiAK 30 ns
CLKOUT | -> INTAK | Delay oA 80 N
Time
INT Hold Time from INTAK { tiaia 0 ns
INTAK Low Level Width twiaL 27-30
ns
INTAK High Level Width twian 17-30 ns
INTAK | -> Data Delay Time toino 2T-130 ns
Data Hold Time from INTAK T tHiaD 0 0.5T ns
SCKO Cycle Time teymx 1000 | ns
ey » . tWSTH’ . . 4
SCKO High, Low Level Width twsTL 50 ns
SCKO | -> TxD Delay Time totko 210 ns
SCKO { -> TxD Hold Time tHTKD 20 ns
|CTS0 Cycle Time - fevmk 1000 ns
&TE0 Hi i e, 420 ns
CTS0 High, Low Level Width wshL
RxD Setup, Hold Time to/from tsrDK, ' 80 ns
CTso 1 tHKRD
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COMPARATOR CHARACTERISTICS (Ta = —40 °C to +85 °C, Voo = +5.0 V + 10 %)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Comparison Accuracy Vacomp +100 mv
Threshold Voitage VTH 0 Voo+0.1 v
Comparison time tcomp 64 65 tovk
PT Input Voltage Vier 0 Voo v

DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION
(Ta = 40 °C to +85 °C)

PARAMETER SYMBCL TEST CONDITION MIN. MAX. UNIT
Data Retention Supply Voltage | Voobr 25 5.5 \;
i i trvo, 200
Voo Rise, Fall Time evo ps
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Data Retention Timing

90%
10%  Voooa

trvo trvo

AC Test Input Waveform (Except RESET, NMI, X1, or X2)

22V 22V
Test point
08V > <: 08V

tr tn

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

0.8V oo 0.8Voo
Test point
o8v > <: o8V

tirs tiRs

AC Test Output Test Points

Output foad condition: 100 pF

22V 22V
Test point
08V > po <: 0.8 VX
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Clock Timing

X1 0.8Voo
7 ' 0.8V _

txe

g

tevi -

CLKOUT 22v
7 08V
it
R

POLL Input Timing

CLKOUT ‘
tsprix tspik
POLL /

CTS0-CTS1 Input Timing

| twert |
CTS0-CTS / \J: ]/‘
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Interrupt input/DMA Input Timing

CLKOUT

?

N\ S\ S S

o TWNIH I | twiiL
NMI /‘ ]{

tsio - tsiok [-—

| twioH 11 twioL

* INTPO-INTP2, DMARQO-DMARQ1

RESET Input Timing

At release of STOP mode/Power-on reset:

Hi-z
CLKOUT - = — = = — = ——— e ——— = — 4 - _/_\_/_\__/_\_

meser |\ /S

At system reset:

A

RESET
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Ready Timing

At insertion of two-walit state:

iOSTE™ /

tHsAYO
1ssRve —

READY / \

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

| om | ot | taw | Taw | Twi
)

MREQ \ /
o
tHery
tHeRYY >
iosTs™ \: /
tscay >
ta———1scRvo -
'4 X
READY / /
\ \
tssmvo -
st tHSRYY —
tag———— teSAY ————
tHSRY ————

Note Only I/O cycle output
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Serial Operation

At transmission of /O interface mode:

tovTk

o/ \ S

——a toTxD — tHTD

TxD

At recelving /O interface mode:

tovRk -

[}

twsAL |

o0 _/ \x ;/ *x /

RxD
tsnok

[}

tHkRD >~
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Read Operation

tevx
CLKOUT
toxa -
"y ™ N
A19-A0 >< _ ><
N N : A
[&MRA ————— tDADR —————n] et~ A -
P —
D15-Do - — e - - == - --H-I-z- ol I — < o - = - —Hi—-z— -
| —
‘tnms_ |~a— tDMSD —-] e——twon
__ -4 X
foame, tt———— {RVC ————
N tomro - "4 X
MREQ \
I( 7
twmre
N
MSTE \ / f
N y
[t tDMRMS 1 ——» [et———— WMLt ——n]
10STB
-
REFRQ \
DMAAK1 . h
-DMAAKO :
topaTc

TC1-TCO /
twreL -
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Write Operation

CLKOUT

"4
A19-A0 ><
R

D15-D0 - = = = — — -

e BMRA Jownss, = tma

- trve
wres Vv N

MSTB

)

|——— tomMAMs2 ——] o PWMSL2 —— ]

IOSTB

DMAAK] 3
-DMAAKD

- ' N
N

toparc

TCi-TCO /
twrer
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NEC WPD70330, 70330(A)

/O Read Timing

tovk

"CLKOUT
toKa -
Ve lr § N
A19-A0 >< ><
N . 7
let-tmRA tDADR ! et brtsa -
i- Hi-z
D15-D0 + = = = = o = = = ] Lo :P____,___
-— {Disp - {=——tHisor
- o p
toamR |a— tRvC ———f
"4 X
MREQ / \
X ,
twmre >
MSTB H
fons
N ¥
I0STB \ /
N y
[t——— tDMRIS ————>=] [t——— WISl i
REFRQ \
e p"
DMAAK1 ’
-DMAAKO
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/O Write Timing

CLKOUT

toKA —=-

a4 4
A19-A0 ><
N N

D500 - —— - L2 --4’:
foaow |

1 tsois

toAMR
trve
"4 "
MREQ
! 4 \
tWMRL -
msts H
- tDAIS
N I
iOSTE /
r
[e¢———— tDMRIS - I twisL
—_— X
REFRQ \
DMAAK] ' ‘ b
-DMAAKD
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DMA (/O -> Memory) Timing

terx
CLKOUT
DKA -~
w R
A19-A0 >< ><

N - : r

DHMRA towms et traa =
DI5D0 — = = = — - N Sz ] e e - - —— - ——

— N Vs X
MREQ \‘ ] /| \

- twmAL
TN i
msts /
. 7
|——tomrmsz ——- twmisiz ——
___ H
jOSTB
-t {soaca -
le———tHpADG
DMARQO
-DMARQ1

- tWOMRL

DMAAK] ‘\
-DMAAKD

tooate

=
- ; e

[= twrcL
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NEC ‘uPD70330, 70330(A)

DMA (Memory -> /O) Timing

tovx

CLKOUT

tora -
>

A19-A0 ><
R

DISD) = o= o= == o o mm w— -

tDAMR | >

—_— -
MREQ \

MSTB

t——— tDMRMS1 ———DLMSU JE—

tspana

[e———1tHDADQ

I0STB

DMARQO
-DMARQ1

DMAAK1 ’\
-DMAAKO <
tooaTc

|
TCA-TCO /S
- twrcL >
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Refresh Timing

() e e——

A19-A0 )( K .

Hz | o o o e e e e e e e
DIED0 === = m e e e R e, —-—-—-

I0STB \

[*— IDARF —»| jet——— twrR. —— le— tHRFA —
\ ’
REFEQ \ /
trvc
DMAAK1
-DMAAKD \
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NEC uPD70330, 70330(A)

Hold Request/Acknowledge Timing

Normal mode:

{( {(
) )] \ ;.
HLDRQ S *l' - 5 7
. [———— tWHGL —
SE Hi-z
. )] T:__..__Sg.____ ________ —— o o - —
1 toHAC
thHA->| - toHaHA -
HLDAK {¢
1} ’t g
- tWHAi.

Release of HOLD mode in refresh:

o AN\ /N NN

HLDRQ < \ ’f

+; A19-A0, D15-D0, MREQ, MSTB, I10STB, RW

External Interrupt Request/Acknowledge Timing

tsirk
{(
‘-I# )]
INT ’j
toKia et— tria0
INTAK ;(F L }t_‘_—
4} %
[e—— twiar ————| = twia toiap -+ —= tHAD |-

DO-DI5 == == ——— —— 55————-——5‘2 ---------------- ~ -
l—-tnvc tave
MREQ 7
I0STB f po—
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4. CHARACTERISTIC CURVES

loo vs fowk
140 (Ta=25°C, Voo =5V)
120
100
Supply
current  gq
loo1(mA)
60 //
40 //
20
00 2 4 6 8 10 12
System clock frequency (MHz)
looz vs fow
20 (Ta=25°C, Voo =5 V)
60
50
Supply
current 4o
lopz{mA)
30
20 /,//
-
10
0
0 2 4 3 8 10 12

System clock frequency (MHz)
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120
100
80
Supply
current 60
loo1 (MA)
40
20
0
120
100
80
Supply
current 60
looz (MA)
40
¢
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loo1 vs Voo
(Ta= 25 °C)

fax=8MHz .~

-

fc1.K=|5MHz/

WAN

|
fewx = 2 MHz ="
fcu<=l1MHzg__4

fow = 0.5 MHz

I |

o 4 5 6

Supply voltage Voo (V)

lop2 vs Vop
(Ta=25°C)

/

fox=8 MHZ/ — fox =2 MH2z

' |
fok = 5 MHz
foik = 1 MHz / fo = 0.5 MHz

1)

{4

4 ] 6

Supply voltage Voo (V)
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-3
-2
Output
current
lon (MA)
-1
0
6
4
Output
current
loL (mA)
2
0

loH vs Vou
(Ta=25°C, Voo =5 V)

0.2 0.4 0.6

Output voltage Voo-Von (V)

loL vs VoL
(TA='25°C, Voo =5 V)

0.2 04 0.6

Qutput voltage Vo (V)
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5. PACKAGE DRAWINGS

94 PIN PLASTIC QFP ((]20)
A
B
~ ‘
w 71 48
72 4
detail of lead end
T
-+ (@] [4] TL
A
o o
- 94 24
e \i
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.15 mm (0.006 inch) of +0.017
ear N . ( .ar ) A 23.2+0.4 0'913-0-016
its true position (T.P.) at maximum material condition.
+0.009
B 20.0£0.2 0.78728-008
+0.009
. c . 20.0£0.2 0.787*3" 008
0.017
o 23.2:0.4 0.913%5-644
Fi1 1.6 0.063
F2 0.8 0.031
G1 1.6 0.063
G2 0.8 0.031
0.004
H 0.35£0.10 0.01410_005
! 0.15 0.006
J 0.8 (T.P.) 0.031 (T.P.)
K 1.610.2 0.063:0.008
0.009
L 0.8£0.2 0.0315-088
.1 +0.004
M 0.15*3:32  0.00625:053
N 0.10 0.004
P a7 0.146
Q 0.1£0.1 0.00410.004
A 5°45° 5°45°
S 4.0 MAX. 0.158 MAX.
$94GJ-80-6BG-3
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84 PIN PLASTIC QFJ {01150 mil)

()]
+
C
)

J
-n
m

| el el <
{
PBAL-50A3-2
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at A 30.220.2 1.189=0.008
maximum material condition. B 29.28 1.153
c 29.28 1.183
D 30.2£0.2 1.189+0.008
E 1.9420.15 : 0.076:5:3%%
F 06 0.024
G 4.420.2 0.173:38%
H 2.820.2 0.11023:5%8
| 0.9 MIN. 0.035 MIN,
J 3.4 0.134
K 1.27 (T.P) 0.050 (T.P.)
M 0.40£0.10 0.016:0:3%¢
N 0.12 .0.005
P 28.20+0.20 11103338
Q 0.15 0.006
T RO.8 R 0.031
U 0.20:042 0.008735%
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* 6. RECOMMENDED SOLDERING CONDITIONS

The following conditions must be met when soldering this product.
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"”

(IEIF1207).

Please consult with an NEC sales representative when using other soldering process or under different soldering

conditions.

Table 6-1. Surface Mounting Type Soldering Conditions

(1) pPD70330L-8 : 84-pin plastic QFJ (1150 x 1150 mil)

Soldering Solderi ditl Symbol
process oldering conditions ymbo
VPS Peak temperature of package surface: 215°C or below, VP15-162-1
Reflow time: 40 seconds or less, Number of reflow process: 1
Exposure limit: 2 days"** (16 hours pre-baking is required at 125'C afterwards)
Partial heating | Pin temperature: 300'C or below, Flow time: 3 seconds or less -
(per device side)
Note Exposure limit before soldering after dry-pack package is opened.
Storage condition: 25°C and relative hurnidity at 65% or less.
(2) UWPD70330GJ-8-5BG : 94-pin plastic QFP (20 x 20 mm)
HPD70330GJ(A)-8-5BG : 94-pin plastic QFP (20 x 20 mm)
J specification product
Soldering L . Symbol
process Soldering conditions ymbo
Infrared ray Peak temperature of package surface: 235°C or below, IR35-367-2
reflow Reflow time: 30 seconds or less, Number of reflow process: 2 or less
Exposure limit: 7 daysN* (36 hours pre-baking required at 125'C afterwards)
<precautions>
(1) The second refiow should be started after the device temperature raised by
the first reflow has retumed to room temperature.
(2) Flux washing must not be performed by the use of water after the first reflow.
VPS Peak temperature of package surface: 215°C or below, VP15-367-2
Reflow time: 40 seconds or less, Number of reflow process: 2 or less
Exposure limit: 7 daysh*** (36 hours pre-baking required at 125'C afterwards)
<precautions>
(1) The second reflow should be started after the device temperature raised by
the first reflow has returned to roorn temperature.
(2) Flux washing must not be performed by the use of water after the first reflow.
Wave soldering | Peak temperature of package : 260°C or below, Reflow time: 10 seconds or less, WS60-367-1
Number of refiow process: 1, Preheating temperature: 120°C MAX. (Package surface)
Exposure limit: 7 days¥** (36 hours pre-baking required at 125°C afterwards)
Partial heating | Pin temperature: 300°C or below, Flow time: 3 seconds or lass -
(per device side)

Note Exposure limit before soldering after dry-pack package is opened.
Storage condition: 25 °C and relative humidity at 65 % or less.

Caution Do not use several soldering methods in combination (except partial heating).
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