N EC MOS INTEGRATED CIRCUIT
4PD70433 (V55PI)

V55PI™
16-BIT MICROPROCESSOR

DESCRIPTION

The uPD70433 (V55PI) is a microprocessor in which a 16-bit CPU, RAM, serial interface, parallel interface, A/D

converter, timers, DMA controller, interrupt controller, etc. are integrated in a single chip.

The VB5PI is a member of V55 family, and is software compatible with the uPD70322, and 70332 {V25™ and

V36™) single-chip microcomputers. The V55 family is a support of the V25, offering a range models with
higher-level functions and higher performance suitable for a variety of application areas.

The V55PI is particularly suitable for control of data systems associated with mechanical control, including

printer and facsimile applications.

FEATURES

Internal 16-bit architecture, selectable external data bus width {16/8 bits)
Software compatible with V20™ & V30™ (native mode) and V25 & V35 (includes additional instructions)
Minimum instruction cycle: 160 ns/12.5 MHz (external 25 MHz)
Address space: 16M bytes:—: 1M-byte basic memory space
16M-byte extended memory space

Register file space (in on-chip RAM) : 512 bytes/16 register banks
/O space : 64K bytes
Automatic wait control with memory space divided in variable sizes {(max. 6 blocks)
1/O line (input ports: 11 bits, input/output ports: 42 bits)
DMA controller (DMAC): Max. 4-channel configuration possible

* 4 DMA transfer modes (single transfer, demand release, single step, burst)

* Intelligent DMA modes 1 and 2
Serial interface: 2 channels

* Asynchronous mode (UART) or clocked mode (CSl) selectable
Parallel interface: 8 bits

= Centronics data input/output and general-purpose data input/output
A/D converter (8 bits): 4 channels
Real-time output port: 4 bits x 2 channels or 8 bits x 1 channel
PWM (Pulse Width Modulation) output function: 8 bits
Interrupt controller

* Programmable priority (4 levels)

« 3 interrupt servicing methods

Vectored interrupt function, register bank switching function, macro service function

16-bit timer: 4 channels
Watchdog timer function
Software interval timer (16 bits)
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Address fisld wait insertion function and RAS/CAS switchover timing generation function
DRAM & pseudo-SRAM refresh function

Standby functions (STOP mode, HALT mode)

On-chip clock generator

APPLICATIONS
« Control of data processing systems using serial and parallel communication
{Data processing terminals, printer, G3 facsimile, etc.)

ORDING INFORMATION
Ordering Name Package Maximum Operating Quality Grade
Frequency (MHz)
puPD70433GD-5BB 120-pin plastic QFP ((0J28) 25 Standard
uPD70433 R 132-pin PGA 25 Standard
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PIN CONFIGURATION (TOP VIEW)

(1) 120-Pin Plastic QFP

ASTB

——0 IC(L)

Bl2E 5 R

———=0O I0RD
———O IOWR
——=O WRL
l——0 D8/DT6
——O GND
F———0 Voo
———0 A22
——0 A21
——0 A20
=0 A19
e—=O AD15
le—O AD14
e—0O AD13
le——=0O AD12
& —=0 ADN

i} =) g ace
() o < L <<

119 117 115 113 111 109 107 105 103 101 99 97
120 118 116 114 112 110 108 106 104 102 100 98 96 94 92

—O OPEN

8 —0 AD9

vio 0—— 1 O 90 f=—=0O AD6
BUSLOCK O=——] 2 89 p—=0O ADS
HLDAK O=—— 3 88 f+—=O AD4
HLDRQ O——= 4 87 f—=O AD3
READY O—=] 5 86 f—=0O AD2
POLL O— 6 85 f—=0O AD1
CLKOUT O=—" 7 84 =0 ADO
RESET O——{ 8 83 —0 IC(H}
WDTOUT O=—— 9 82 |—0O GND
Voo O 10 81 —O Voo

Xt O0—={ 1 x 80 ——=0O TCEi1
x2 o— 12 3 79 |——=O TCED
GND O——] 13 S 78 |—O DMAAK]
OPEN O——1 14 E 77 ——0 DMAAKD
PO0 O=—=] 15 & 76 f——=0O P81/DMARQ?
PO1 O=——={ 16 ) 75 f=——=O P8O/DMARQO
P02 O=—=i 17 = 74 |——0 Voo
P03 O=——=1 18 a 73 +—=0 P77RTPT7
PO4 O=—=f 19 o 72 |=—=0O P76/RTPTE
P05 O=——{ 20 71 f=——O P7SRTPTS
Pos O=—= 21 70 f=——=O P74RTPT4
P07 O] 22 69 f=—=O P73RTPT3
GND O—— 23 68 f——=0O P72/RTPT2
PIONMI O— 24 67 f=——=0O P71/RTPTI
P11/INTPO O— 25 66 f=—=O P70/RTPTO
P12/NTP1 O——=f 26 66 ———O GND
P13/NTP2 O——=f 27 64 ——O Avoo
P14/INTP3TI O——= 28 63 ——O AVer
P15INTP4 O—] 29 62 =0 P63/ANI3
P16/NTP5 O——=1 30 1 f=——0 P62/ANI2

313233343536373839404142434445464748495051525354555657585960

28585888985 S5 3R A8RR R 84EE
Ettttt§;qQ$5Q SS85555592Sg 7L
SSIRIR28URog: frIzifsY B3 3%
mmmaamggg Sgg % .4 &
c&8 B8R
o8

Remarks IC: Internally Connected

Note 1. The IC (H) pin should be connected to Voo with a pull-up resister (1 to 10 kQ).
2. The IC {L) pin should be connected to GND with a pull-down resister (1 to 10 kQ).
3. No connection should be made to the OPEN pin.
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(2) 132-Pin PGA

Bottom View Top View
©oo000000000O0COCQO|114
000000000 OOOCOOY}13
0000000000000 O0O]12
oo0o coolMn
oo0oo coolf10
c oo ooofos9
oo0o0 ocoool|s 4PD70433
oo o ocool7
o0 0 Locator Pin o oo 6
ooo \ooos
0o0o0 @000 4
Oooo0oo0oo0oo0o0o0000000|3
0O0000000000O0O0OO| 2
©@oocooooooo0o0o00 0|1 @)
P NML KJHGFEDTCRBA

iABCDEFGHJKLMNP
Index Mark

Remarks The locator pin is not included in the pin count.

No. Signal Nane Port t No. Signal Name Port } No. Signal Name Port
A1 | ANN pe1 | B85 | PD7 P47 | Cc9 | CTso P33
A2 | AVss — | Be | PDs P4s | c10 | TO30 P25
A3 | ACK P51 | B7 | PD2 P42 | C11 | TOOO P21
A4 | DATASTB pso | B8 | PDoO P40 | c12 [ NC —_
A5 | PD6 P46 | B9 | RxD/sI P3s | c13 | INTP4 P15
A6 | PD4 P44 | B10 | RxDO/SB1/SIO P31 | C14 | INTPO P11
A7 | PD1 P41 | B11 | TO21 P24 | D1 | RTPT2 P72
A8 | NC — | B12 | TOO1 P22 | D2 | GND -
A9 | SCKI/CTS1 P36 | B13 | NC 4 — ] p3 | ANI3 P63
A10 | TxD1/SO1 P34 | B14 | INTP3/TI P14 | D12 | INTPS P16
A11 | TxC/SCKO P32 | €1 | RTPT1 P71 | D13 { INTP2 P13
A12 | TxDO/SBO/SOO | P30 | C2 | AVner — | D14 | NMI P10
A13 | TO20 P23 { C3 | NC — | E1 | RTPTS P75
A14 | PWM P20 | c4 | NC — | E2 | RTPT3 P73
B1 | AVoo — | ¢8| Voo — | E3 | RTPTO P70
B2 | ANI2 P62 | €6 | GND — | E12 | INTP1 P12
B3 | ANIO P60 | c7 | PD3 P43 | E13 | GND -
B4 | BUSY P52 | C8 | Voo , — | E14 - P06

3-580



N Ec uPD70433 (V55PI)

No. Signal Nane Port No. Signal Name Port | No. Signal Name Port
F1 | RTPT7 P77 | kK3 | AD2 — | N3 | AD9 —
F2 | RTPTs P76 | K12 | POLL — | N4 | ADT1 -
F3 | RTPT4 P74 | K13 | 'WDTOUT — | N5 | AD14 —
F12 — PO7 | K14 | X1 — | N6 | A18 —
F13 —_ Pos | L1 | ADo — | N7 | A21 -
F14 — Po4 | L2 | AD3 — | N8 | A23 —_
G1 | NC — | L3 | ADs — | N9 | DsD16 —_
G2 | DMARQoO pgo | L12 | BUSLOCK — | N10 | ASTB —
G3 | Voo — | L13 | READY — | N1t | oWR —
G12 —_ Po3 | L14 | RESET — | N12 | DEX _—
G13 — po2 | M1 | AD1 — | N13 | Voo —_
G14 — Po1 | M2 | ADSs — | N14 | HLDRQ —
H1 | DMARQ1 P81 | M3 | NC — | P1 | AD7 _—
H2 | DMAAKO — | M4 | AD8 — | P2 | AD10 —_
H3 | DMAAKI — | M5 | AD12 — | p3 | AD13 —_
H12 | OPEN — | M6 | A16 — | P4 | AD1S —
H13 — poo | M7 | A20 — | ps | A17 —
H14 | NC — | M8 | Voo — | pPe | A19 _—
J1 | TCEO — | M9 | WRH — | P7 | NC —
J2 | TCE1 — [M10 | TORD — | P8 | A22 —_
J3 | GND — [M11 | NC — | Ps | GND —
J12 | Voo — | M12{ NC — | P10 | IC(L) —
J13 | X2 — | M13 | HLDAK — | P11 | WRL —
J14 | GND — | M14 | CLKOUT — | P12 | RD —
K1 | Voo — | N1 | AD4 — | P13 | RAS —_
K2 | 1c(H) — | N2 | NC — | P14 | OPEN —_

Remarks [C: Internally Connected
NC: Non-Connection

Note 1. The IC {H) pin should be connected to Voo with a pull-up resister (1 to 10 kQ).
2. The IC (L) pin should be connected to GND with a pull-down resister (1 to 10 kQ).
3. No connection should be made to the OPEN pin.
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INTERNAL BLOCK DIAGRAM
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1. PIN FUNCTIONS
1.1 LIST OF PIN FUNCTIONS
1.1.1  Port Functions
Pin Name Input/ Function Dual~Function
Output Pin
Port 0
P00 to PO7 Input/output | Input/output specifiable bit-wise —
8-bit input/output port
P10* NMI
P11 INTPO
P12 INTP1
Port 1
P13 INTP2
Input 7-bit input port
P14 INTP3/TI
P15 INTP4
P16 INTPS
P20 PWM
P21 TOO00
P22 Port 2 TO01
Input/output specifiable bit-wise
P23 6-bit input/output port TO20
P24 TO21
P25 TO30
P30 TxD0/SB0O/SO0
P31 RxD0/SB1/SI0
P32 TxC/SCKO
Port 3 S—
P33 Input/output | Input/output specifiable bit-wise CTSO
7-bit input/output port
P34 TxD1/SO1
P35 RxD1/SI1
P36 CTS1/SCK1
Port 4
P40 to P47 Input/output specifiable bit-wise PDO to PD7
8-bit input/output port
P50 DATASTB
Port 5 N
P51 Input/output specifiable bit-wise ACK
3-bit input/output port
P52 BUSY

»

Unusable as general-purpose port (non-maskable interrupt)
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Pin Name Input/ Function Dual-Function
Output Pin

Port 6

P60 to P63 Input Input/output specifiable bit-wise ANIO to ANI3
4-bit input port
Port 7

P70 to P77 Input/output specifiable bit-wise RTPO to RTP7
8-bit input/output port

Input/output

P8o Port 8 DMARQO
Input/output specifiable bit-wise

P81 2-bit input/output port DMARQ1
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1.1.2 Non-Port Functions

(1) Pin functions for bus control

Pin Name Input/ Function Dual-Function
Qutput Pin
ASTB External bus cycle address strobe signal output in external bus
"D External memory cycle data read strobe signal output in
external bus
WAL Output External memory cycle lower byte data write strobe signal
output in external bus
WRH External memory cycle upper byte data write strobe signal
output in external bus
READY Input External bus cycle ready signal output in external bus
DEX External bus cycle upper byte data enable signal output
Qutput
RAS DRAM low address latch timing signal output
D8/D16 Input External bus data bus width selection signal input
BUSLOCK Output External bus bus lock signal output
POLL Input of POLL signal {sampled in POLL instruction execution)
Input
HLDRQ External bus hold request signal input
HLDAK Output External bus hold acknowledge signal output
ADO to AD15 ) 3-state Fxternal bus cycle address/data multiplex signal input/output
input/output | in external bus
A16 to A23 i_::::: External bus cycle address signal output in external bus
IORD External /O cycle data read strobe signal output
Output
IOWR External 1/O cycle data write strobe signal output
DMARQO DMA request signhal input {(channel 0) P80
input
DMARQ1 DMA request signal input {channel 1) P81
DMAAKO DMA acknowledge signal output (channel 0)
DMAAK1 DMA acknowledge signal output {channel 1)
Output —
TCEO DMA termination signal output (channel 0}
TCE1 DMA termination signal output (channel 1)

3-585



uPD70433 (V55PI)

NEC

{2) Other pin functions

Pin Name Input/ Function Dual-Function

Output Pin
GND GND potential
Voo Positive power supply
AVss A/D converter GND potential
AVoo A/D converter analog power supply
AVRer A/D converter reference voltage input
RESET input System reset signal input
X1 Connection pins of crystal resonator / ceramic resonator for

system clock generation. In case of external clock supply, input

X2 —_ to X1 and leave X2 open.
CLKOUT Internal system clock ¢ output

Output
WDTOUT Watchdog timer overflow signal output
NMI Non-maskable interrupt request input *1 P10
INTPO P11
INTP1 P12
INTP2 P13

Input External interrupt request input *2

INTP3 P14/T]
INTP4 P15
INTPS P16
Ti External event clock input P14/INTP3
PWM PWM output P20
;ggg: Igg;' TO20, Output Timer unit output P21 to P25
TxDO UART transmission data output P30/S80/S00
RxDO Input UART reception data input P31/8B1/SI0
TxC Output UART transmission clock output P32/SCKo
<780 P33

Input UART transmission enable signal input
CTS1 P36/SCK1
SBO P30/TxD0/SO0

Input/output | SBI transmission/reception data input/output
SB1 P31/RxD0/SI0
* 1. Because NMI interrupt is unmaskable, NMI interrupt is always initiated by valid edge detec (when reading

from port 1, the pin level is read).
2. By masking or disabling {IE = 0) these interrupts, these pins can be used as gensral-purpose input/output
ports, respectively.
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Pin Name Input/ Function Dual~Function
Output Pin
S00 P30/TxD0/SBO
Output CSl transmission data output
SO1 P34/TxD1
1 [o] P31/RxD0/SB1
Input CSl reception data input
Sl P35/RxD1
SCKO P32/TxC
CSt serial clock input/output
SCK1 P36/CTS1
PDO to PD7 Paralfel interface — Data input/output P40 to P47
Input/output -
DATASTB Parallel interface — Data strobe signal P50
ACK Parallel interface — Acknowledge signal P51
BUSY Parallel interface — Busy signal P52
ANIO to ANI3 Input Analog input signal to A/D converter P60 to P63
RTPO to RTP7 Output Real-time output port P70 to P77
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2. BLOCK CONFIGURATION

2.1 BUS CONTROL UNIT (BCU)
The BCU performs contro! of the main bus. The BCU starts the necessary internal/external buscycle on the basis
of the physical address obtained from the execution unit (EXU).

2.2 EXECUTION UNIT (EXU)

The EXU controls address calculation, arithmetic and logical operations, data transfer, etc., by means of a
microprogram (firmware for controlling the microsequencer on the basis of decoded op code). The EXU contains
512 bytes of RAM (corresponding to the register file spac.

2.3 INTERRUPT CONTROLLER (INTC)

The INTC services hardware interrupt requests generated by on-chip peripheral hardware and interrupt requests
generated externally by vectored interrupts, bank switching, or macro service. it can also control the programmable
4-level interrupt priority order, and can also perform multiprocessing control for interrup

24 DMA CONTROLLER (DMAC)

The DMAC is a general-purpose DMA controller, capable of handling the 16M-byte memory space in a linear
fashion. Operating modes comprise memory-memory transfer mode, intelligent DMA (ring buffer method and
counter control method) mode, next address specification mode, and 2-channel operation .

2.5 UART/CLOCKED SERIAL INTERFACE (UART/CSI)

This block supports the asynchronous interface (UART) in which data synchronization is achieved by means of
start/stop bits, and the clocked serial interface (CSl), allowing either to be used.

For the clocked serial interface there is a further choice of serial bus interface mode (SBI) or 3-wire serial I/O m.

2.6 PARALLEL INTERFACE UNIT (PIU})
This performs input/output using strobe signal synchronization in 8-bit units, and supports the Centronics
interface and general-purpose parallel data communication functions.

2,7 A/D CONVERTER UNIT (8-BIT A/D)
This is an A/D converter with 4 analog inputs, and provided with 4 A/D conversion result registers.

2.8 TIMER/COUNTER UNIT (TCU)
The timer/counter unit incorporates a 16~bit timer/counter, and can be used as an interval timer, free-running

counter, or event co.

2.9 PWM (PULSE WIDTH MODULATION) UNIT (PWM)
An 8-bit precision PWM (pulse width modulation) signal output function.

2.10 WATCHDOG TIMER (WDT)
The WDT incorporates an 8-bit watchdog timer for detection of inadvertent program looping, system errors, etc.
The WDTOUT pin is provided to give external notification of the generation of watchdog timer interrupts.

2.11 PORTS (PORY)
53 port pins are provided, allowing port pin and control pin functions to be selected.

2.12 REAL-TIMER OUTPUT PORT (RTOP)

This is a real-time output port which uses an interrupt from timer 0 as a trigger. It can output the contents of the
8-bit buffer register at programmabile intervals in 4-bit or 8-bit units.
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2.13 CLOCK GENERATOR (CG)
The CG generates a clock at a frequency of 1/2, 1/4, 1/8 or 1/16 that of the crystal and oscillator connected to the
X1 and X2 pins and supplies it as the CPU operating clock.

2.14 SOFTWARE INTERVAL TIMER (SIT)

The SIT incorporates a 16-bit software interval timer as a software timer function and watch function timer.
Interval interrupts can be set by input clock {count clock) selection and software timer/counter compare register
setting.
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3.

3.1

CPU FUNCTION

The CPU of the V55PI is software upword compatible with the V20 and V30 (native mode), and the V25 and V35.

FEATURES

» Software upward compatible with V20 & V30 (native mode) and V25 & V35 {includes additional instructions)

e Minimum instruction cycle: 160 ns/12.5 MHz (external 25 MHz clock)

e Address space: 16M bytes ——[_———

« Register file space (in on-chip RAM): 512 bytes/16 register banks

e |/O space: 64K bytes

« Ragister configuration (compared with V20/V30 and V25/V35)

1M-byte basic memory (program) space
16M-byte extended memory (data) space

FFFOOH to FFFEFH)

Item V20, V30 V25, V35
Extended segment register No " No DS2. DS3
Register bank No 8 banks (in memory space) 16 banks (in register file space)
Mode flag MD No No
Register bank flags No RBO to RB2 RBO to RB3
PSW input/output instruction —_— —_
trap flag No IBRK IBRK
User flag No FoO, F1 No
240 bytes 496 bytes
Special function register area No {memory mapping onto (memory mapping onto

FFEOOH to FFFEFH)

« Internal 16-bit architecture, switchable external data bus width {16/8 bits)

« Automatic wait control with memory divided in variable sizes {(max. 6 blocks)

* Programmable wait function
» Wait function using READY pin

¢ Refresh function

« Automatic generation of refresh cycle (RAS only)

¢ RAS pin functions

RAS pin — DRAM RAS timing
RD, WRH, WRL pins — DRAM CAS timing
ASTB pin — DRAM row/column address switching timing

3-590



N Ec #PD70433 (V55PI)

3.2 REGISTERS
The V55P! CPU has general register sets compatible with the V20 and V30 (native mode}, and the V25 and V35.

The general register sets are mapped onto the register file space. These general register sets are also used as on-
chip RAM, and there can be a maximum of 16 register sets in bank form.

In addition, the V55P] has various special function registers for controlling on—chip peripheral hardware. These
special function registers are mapped onto memory space addresses OFFEQOH to OFFFEFH.

3.2.1 Register Banks

The general register sets are mapped onto the register file space (in on—chip RAM). The general register sets are
used in a bank arrangement; each bank consists of 32 bytes and up to 16 banks can be set.

The CPU normally uses register bank 15 for program execution, and it is possible to switch to another bank
automatically by means of maskable hardware interrupt or software interrupt (BRKCS instructi). It is possible to
return from the switched-to register banktothe original register bank by means ofthe instruction for returning from
an interrupt (RETRBI).

The register bank configuration is shown in Fig. 3—-1. The general register sets are mapped onto the area with
an offset of (+08H) to (+ 1FH) from the start address of each register bank. The word address fromthe startin aregister
bankis the extended segment register (DS2) area. The vector PC/DS3 area is used to set the value to be loaded into
the PCwhentheregister bankis switched, thatis, the offset value ofthe start address of the interrupt service routine.
This area is also used as the extended segment register (DS3) area. The PSW save area is used to save the PSW
when the register bank is switched, and the PC save area is used to save the PC when the register bank is switched.

After a reset, register bank 15 is selected automatically. Also, segment register initialization after a reset is
performed for register bank 15 only. ‘

The register file space onto which these general register sets are mapped can also be accessed as data memory
by addition of a special prefix instruction (IRAM:) to a memory manipulation instruction.

Of the 16 set register banks, banks 0 and 1 have macro service channels (parameter and work area for macro

service) allocated in duplicate.
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Fig. 3-1 Register Bank Configuration
Register File Space (512 bytes)
+00H 15 87 0
000H pP—~————— e
Register Bank 0 ~ Ds2
020H ) +02H
1 Vector PC/DS3
040H < +04H
2 PSW Save
060H +06H
3 PC Save
080H +08H
4 DSoO
0AOH +0AH
5 SS
OCOH +0CH
6 PS
CEQH +0EH
7 DSt
100H +10H
8 Y
120H +12H
9 X
140H +14H
10 BP
160H +16H
11 SP
180H \ +18H
\ BW
12 A S iuhaietutintaiated Fom————————
\ BH ! 8L
1A0H \ +1AH
\ DW
13 . e po-mess o=
\ DH ! DL
1COH \ +1CH
14 \ Ccw
___________ Frmmm——————
\ CH ' CL
1EOH k +1EH
AW
s N g frees om————————
AH ! AL
1FFH Vemeoede—

(Offset from the starting address of each register bank)
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3.2.2 General Registers (AW, BW, CW, DW)

There are four 16-bit general registers. In addition to being accessed as 16-bit registers, these registerscan also
be accessed as 8-bit registers by dividing each register into upper and lower 8-bit halves (AH, AL, BH, BL, CH, CL,
DH, DL).

These registers are used as 8-bit or 16-bit registers with awide range of instructionsincludingtransfer, arithmetic
and logical operation instructions.

Each register is also used as the default register for specific instruction processing, as shown below.

1PD70433 (V55PI)

AW : Word multiplication/division, word input/output, data conversion

AL : Byte multiplication/division, byte input/output, BCD rotation, data conversion
AH : Byte multiplication/division

BW : Data conversion

CW : Loop control branch, repeat prefix

CL : Shift instructions, rotate instructions, BCD operations

DW : Word multiplication/division, indirect addressing input/output

These registers are mapped onto the register file space (in on—chip RAM). The address is the value obtained by
adding the offset for each register to (register bank number x 32).

Table 3-1 General Register Offsets

Register Offset Register Offset
AL 1EH
AW 1EH
AH 1FH
BL 18H
BW 18H
BH 19H
CL 1CH
Ccw 1CH
CH 1DH
DL 1AH
bW 1AH
DH 1BH

3.2.3 Pointers (SP, BP) and Index Registers (IX, 1Y)

These are 16-bit registers used as base pointers or index registers in memory accesses using based addressing
(BP), indexed addressing (IX, 1Y), based index addressing (BP, IX, 1Y), etc. The SPis also used as the pointer in stack
operations. As with general registers, these are used with transfer instructions, arithmetic operation instructions,
etc., but in this case they cannot be used as 8-bit registers. Each register is also used as the fixed address pointer
for specific instruction processing, as shown below.

SP : Stack manipulation

IX : Block transfers, BCD operation source side address specification
IY : Block transfers, BCD operation destination side address specification
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These registers are mapped onto the register file space {in on—chip RAM). The address is the value obtained by
adding the offset for each register to {register bank number x 32).

Table 3-2 Pointer and Index Register Offsets

Register Offset
SP 16H
BP 14H
IX 12H
Y 10H

3.2.4 Segment Registers (PS, SS, DS0, DS1)

The CPU manages the 1M-byte basic memory space by dividing it into 64-byte units. The CPU specifiesthe start
address of each segment with a segment register, and uses anothe register or effective address for the specification
of phyiscal address, with the relative address from the start address as the offset.

The physical address is created as shown below.

Segment Register 4-Bit Fixed
—— N

x| x| xix|0 H ... Segment Start Address

Offset Value

Physical Address (20 Bits)
x x x x x H

There are four segment registers: PS (Program Segment), SS (Stack Segment), DS0 (Data Segment 0}, and DS1
{Data Segment 1). The respective segments are used in the following cases.

PS : Program fetch

SS : Stack manipulation instructions, addressing using BP as base register

DSO0: General variable accesses, source block data accesses such as block transfer instructions, etc.
DS1: Destination block data accesses such as block transfer instructions, etc.

However, using a segment override prefix instruction makes it possible for access of general variablesto change
from DSO to another segment register. Also, in addressing which uses BP as the base register, another segment
register can be used instead of SS.

Example MOV AW, 1000H
MOV DS1, AW
MOV BL, DS1, BYTE PTR [IX]; Byte data read from IX

When a reset is performed, PS of fegister bank 15 is initialized to FFFH, and SS, DS0 and DS1 are initialized to
0000H.
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These registers are mapped onto the register file space (in on—chip RAM). The address is the value obtained by
adding the offset for each register to (register bank number x 32).

Table 3-3 Segment Register Offsets

Register Offset
DSo 08H
Ds1 OEH

ss OAH
PS OCH

3.25 Extended Segment Registers (DS2, DS3)

In addition to the segment registers for accessing the 1M-byte basic memory space, the V55P! is provided with
extended segment registers which specify the start address of each 64K-byte segment of the 16M-byte extended
memory space. There are two extended segmentregisters, DSZ (Data Segment 2) and DS3 (Data Segment 3), which
are used as shown below.

DS2: Extended memory space general variable accesses (by segment override prefix instructions), source
block data accesses in extended memory space block transfer instructions, etc.

DS3: Extended memoryspace general variable accesses (by segment override prefixinstructions), destination
block data accesses in extended memory space block transfer instructions, etc.

The data access using a extended semgnetregister is performed by using the segment override prefix. Especially,
in the block transfer instruction, DS2 and DS3 can be specified simultaneously by segment override prefix. (In this
case, the order for DS2 and DS3 is optional.}

Example REP
DS2:
DS3: MOVBKW ; DS2: from IX to DS3: Word memory block transfer to Y.

The CPU specifies the start address of each sagmentwith an extended segmentregister, and performs an access
by using another register or effective address for the specification of physical address, with the relative address
from the start address as the offset.

The physical address is created as shown below.

Extended
Segment Register 8-Bit Fixed

x| x| x| x]o o H .. SegmentStartAddress

H ... OffsetValue

Physical Address (24 Bits)
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When a reset is performed, DS2 and DS3 of register bank 15 are initialized to 0000H.
These registers are mapped onto the register file space {in on—chip RAM). The address is the value obtained by

adding the offset for each register to (register bank number x 32).

Table 3-4 Extended Segment Register Offsets

Register Offset
DS2 O00H
DS3 02H (Dual function as vectored PC)

3.2.6 Special Function Registers (SFR)

The V55P! has a group of registers with the function of controlling on—chip peripheral hardware.

A number of registers are provided according to the type of cotrol for each peripheral hardware unit, and the
actual operation can be set using the individual bits in the registers. These registers are mapped onto the memory
space, and are read and written to using the same method as for ordinary memory (see 3.5.3 “Special Function

Register Area™).

Example MOV AW, OFFEOH
MOV DS1, AW
MOV BL, DS1: BYTE PTR [1EFH]; OFFEOH : 1EFH (PRC register) Read

There are also two instructions, BTCLR and BTCLRL, which ara only valid for special function registers. Of these,

BTCLRL is a new instruction not provided in the V25 or V35.
The BTCLR instruction is valid for registers in the upper 240 bytes (O0FFFOOH to OFFFEFH) of the special function
register area, and the BTCLRL instruction is valid for registers in the lower 256 bytes (0FFEQOH to OFFEFFH).
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3.3 PROGRAM COUNTER (PC)

This is a 16-bit binary counter which holds the offset value of the program memory address on which the CPU
is to perform execution.

The PC is incremented each time an instruction code is fetched from the instruction queue, and is also loaded
with the new location address value when a branch, call, return or break instruction is executed, for example.

When a reset is performed, 0000H is loaded into the PC. Since the PS register is initialized to FFFFH in a reset,
after a raset the CPU begins exacution at physical address OFFFFOH,

3.4 PROGRAM STATUS WORDS (PSW)
The PSW consists of 6 status flags and 5 control flags.

» Status flags

*V (Overflow) ...Overflow detection flag

»S (Sign) ...Sign bit detection flag

«Z (Zero) ...All zero detection flag

«AC (Auxiliary Carry) ...4-bit carry/borrow detection flag
P (Parity) ...Parity detection flag

+CY (Carry) ...Carry/borrow detection flag

« Control flags
+RBO to RB3 (Register Banks 0 to 3} ...Register bankspecification flags

«DIR (Direction) ...Block transfer / input/output instruction direction control flag
«|E (Interrupt Enable) ...Interrupt enabled state control flag

* BRK (Break) ...Single-step interrupt control flag

«TBRK (I/O Break) ...Input/output instruction trap control flag

The status flags are set (1) or reset (0) automatically according to the result {data value) of execution of various
kinds of instructions. The CY flag can be directly set, reset or complemented by an instruction.
The control flags are set or reset by instructions, and control the operation of the CPU. The IE and BRK flags are

always reset when interrupt servicing is initiated.
The contents ofthe PSW can be saved to and restored from the stack by the PUSH and POP instructions. However,

when the contents are restored by the POP PSW instruction, bits 12to 15 (RB0 to RB3) are not returned to the PSW.
The low—order 8 bits of the PSW can also be saved to or restored from the AH register by a MOV instruction.
The PSW bit configuration is shown below.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RB3 | RB2 | RB1 } RBO Y DIR IE | BRK S z 0 AC 0 P |IBRK| CY
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3.5 MEMORY SPACE

The V55P] has a 16M-byte memory space. Of this, using lowest 1M bytes (000000H to OFFFFFH) as the basic
memory space, the 16M bytes including the basic memory space (000000H to FFFFFFH) can be accessed as the
extended memory space. The basic memory space can be accessed using the segment registers (PS, SS, DS0, DS 1)
inthe same way asin the V25 and V35. The extended memory space can be accessed using the extended segment
registers (DS2, DS3), and hasthe basic memory space mapped ontothe lowest 1M bytes. See 3.2.4"SegmentRegisters
{PS, SS, DSO, DS1)" and 3.2.5 "Extended Segment Registers (DS2, DS3)" for the physical addresses.

The 496-byte space OFFEOOH to OFFFEFH has mapped onto it a group of registers to which specific functions are
allocated such as on—chip peripheral hardware registers, control registers, etc., and these are manipulated by
memory accesses.

In addition, independent of these, there is a 512-byte register file space (in on—chip RAM). In addition to being
accessed by using register manipulation instructions as in the V25 and V35, the register file space can also be
accessed as data memory by adding a special prefix instruction {IRAM:) to a memory manipulation in.

Fig. 3-2 Memory Space

000000H 7

Vector Area H

003FFH i

i

i

Basic Memory |

Space !

{1M Bytes) !

‘

I

]

]

!

............... ,
OFFFFFH | I > FFEOOH Extended Memory
100000H | £ 1 FFFEFH Space (16M Bytes)

Special Function
Register Area
(On-Chip Area)
FFFFFFH

3.5.1 Basic Memory Space

The memory space comprises a 1M-byte basic memory space and 16M-byte extended memory space. The basic
memory space is mapped onto the lowest 1M bytes (000000H to OFFFFFH) of the extended memory space.

The 1M-byte basic memory space is shown in Fig. 3-3.

Conditions for accessing the basic memory space by software are the same as for the V20/V30 and V25/V35.

A basic memory space physical address is specified by the segment start address indicated by the segment
register ({PS, SS,ADSO, DS 1) and the offset value from the segment start position indicated by another register or
immediate data.

The basic memory space has the vectored interrupt vector area and special function register area mapped onto
it. For an area in which special function registers are mapped, data accesses cannot be made to external memory
{program fetches are possible.)
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Fig. 3-3 Basic Memory Space

000000H 00000H
Vector Area
O003FFH
1M Bytes

. FFEOOH

Spaecial Function Register Area
(Internal Area) FFFEFH

OFFFFFH |

OFFFOH to OFFFFFH is a program area used for the system boot, and PS and PC become OFFFH and OH,
respectively, therefore the program execution starts from OFFFFOH.

3.5.2 Extended Memory Space

The 16M-byte extended memaory space is shown in Fig. 3-4.

The only accesses that can be performed on the extended memory space are data accesses.

The basic memory space is mapped onto the lowest 1M bytes (000000H to OFFFFFH) of the extended memory
space, and can be accessed using the segment registers PS, SS, DS0 and DS1.

Data accesses can be performed in the extended memory space using the extended segment registers DS2 and
DS3. With DS2 and DS3 it is possible to use a specification as a segment override prefix instruction added to a
memory manipulation instruction.

An extended memory space physical addressis specified by the segment start addressindicated by the extended
segment register and the offset value from the segment start position indicated by another register or immediate
data. If the generated address indicates the lowest 1M-byte area (000000H to OFFFFFH), the basic memory space

is accessed.
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Fig. 3-4 Extended Memory Space
000000H i 00000H
. Vector Area 003FFH
1M Bytes
| [ FFEOOH
/ FFFEFH
OFFFFFH /
100000H /
Spaecial Function
16M Bytes Register Area
(Internal Area)
FFFFFFH

3.5.3 Special Function Register Area
The 496-byte space OFFEOOH to OFFFEFH has mapped onto it a group of registers to which functions such ason-

chip peripheral hardware operation specification, status monitoring, etc., are assigned.
Program fetches cannot be performed from these areas. (If a program fetch is performed, it is performed on
external memory.)
Special functionregister manipulation is performed by accesses by means of memory manipulation instructions.
Alist of special function registers is given in Table 3-5. The meaning of the items in the table is explained below.

The symbol used to indicate the special function register name. Corresponds to the
operand description format (symbol name) in a memory manipulation instruction.
Indicates whether this special function register is read/write enabled.

R/W : Read/write enabled
R : Readonly

W : Write only
« Manipulation Method ... indicates which of the following can be used on the register: bit manipulation, 8~

bit manipulation, 16-bit manipulation, 32-bit manipulation.
Indicates the status of the register after RESET input.

Note Addresses which are not listed are the reserved area, therefore, they should not be accessed by the user

program.
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NEC

3.5.4 Vector Table Area
The 1K-byte area 00000H to 003FFH in the memory space holds 256 vectors {4 bytes used per vector) for the start
addresses of interrupt routines initiated by interrupt requests, break instructions, etc.
Inthe initial state, vectors 0to 47 are reserved as V55 family dedicated on—chip peripheral and software intarrupt
vectors. The vector address of vectors 8 to 47 can be changed by means of bits VO and V1 of the interrupt mode
control register (IMC).

Vector 0
Vector 1
Vector 2
Vector 3
Vector 4
Vector 5
Vector 6
Vector 7

(00000H)
(00004H)
(00008H)
(0000CH)
{00010H)
{00014H)
(00018H)
(0001CH)

WhenV1=V0=0:

Vector 8

Vector 9

Vector 10
Vector 11
Vector 12
Vector 13
Vector 14
Vector 15
Vector 16
Vector 17
Vector 18
Vector 19
Vector 20
Vector 21
Vector 22
Vector 23
Vector 24
Vector 25
Vector 26
Vector 27
Vector 28
Vector 29
Vector 30
Vector 31
Vector 32
Vector 33
Vector 34

Vector 35-

Vector 36
Vector 37
Vector 38
Vector 39
Vector 40

{00020H)
(00024H)
(00028H)
(0002CH)
(00030H)
(00034H)
{00038H)
(0003CH)
(00040H)
(00044H)
{00048H)
(0004CH)
(00050H)
(00054H)
(00058H)
(0005CH)
(00060H)
(00064H)
(00068H)
(0006CH)
(00070H)
(00074H)
(00078H)
(0007CH)
(00080H)
(00084H)
(00088H)
(0008CH)
(00090H)
(00094 H)
(00098H)
{0009CH)
(000AO0H)

: Divide error

: Single step

: NMilinstruction

: BRK 3instruction

: BRKVinstruction

: CHKIND instruction

: Input/output instruction

: FPO instruction/exception trap

: INTWDT

: INTPO

: INTP1

: INTP2

: INTP3

: INTP4

: INTPS

: System reserved

: INTCMO0

: INTCMO1

: INTCM10

: INTCM11

: INTCM21

: INTCM31

: INTDO DMA#0_MAIN
: INTDOS DMA#0_SUB
: INTD1 DMA#1_MAIN
: INTD1S DMA#1_SUB
: INTSERO

: INTSER1

: INTSRO/INTCSIO

: INTSR1/AINTCSI1

: INTSTO

: INTST1

: INTSIT

: System reserved

: System reserved

: System reserved

: INTPAI

: INTAD

: System reserved

: System reserved

: System reserved
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Vector 41
Vector 42
Vector 43
Vector 44
Vector 45
Vector 46
Vector 47

(000A4H)
{000A8H)
(000ACH)
{000BOH)
{000B4H)
{000B8H)
{000BCH)

WhenV1=0,V0=1:

Vector 72
Vector 73
to
Vector 110
Vector 111

(00120H)
(00124H)
to
{001B8H)
{001BCH)

WhenV1=1,V0=0:

Vector 136
Vector 137
to
Vector 174
Vector 175

(00220H)
(00224H)
to
{002B8H)
{002BCH)

WhenV1=1,V0=1:

Vector 200
Vector 201
to
Vector 238
Vector 239

(00320H)
{00324H)
to
(003B8H)
(003BCH)
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: System reserved
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. INTPO

to

. System reserved
. System reserved
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: Systemreserved
. System reserved
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. INTPO
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3.6 REGISTER FILE SPACE

The register file space is shown in Fig. 3-5.

The size of the register file space is 512 bytes, and a maximum 16-byte register set can be set.

The register file space is separate from the memory space, and in addition to accesses using a register
manipulation instruction as with the V25 and V35, the register file space can be accessed as data memory by adding
a special prefix instruction {IRAM:) to a memory manipulation instruction.

Whenthe IRAM: prefixinstruction is added to amemory manipulationinstruction, the CPU performs a data access
with the low-order 9 bits of the memory address offset value as the register file address. In this case, segment
register and physical address addition is not performed, and an external bus cycle is not initiated.

Example

Label1: MOV  IRAM : [0024H], AW ....... @
MoV [0056H], BW ....... @

@ This shows the case where data is transferred to the register file space using an "IRAM:" prefix
instruction. The AW register value is stored in address 24H of the register file,
@ This shows the case where a normal instruction for data transfer to the memory space is used.

Also, the macro service conrol word area (008H to 03FH), the macro service work area (000H to 007H), and the

area used by the macro service channel (008H to OFFH) are allocated in overlapping fashion in the file space. If a
specific macro service which requireswork area (RTOPTRN) is not used, these work areas can be used asdata space.
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Fig. 3-5 Register File Space

0OO0H
Macro Service Work Area
008H +00H 15 87 0
00O0H Macro Service Control |  ______
/
Register Bank O Word Area 03FH // DS?2
020H 4 T 4/ +02H
L IS ’,’ Vector PC/DS3
040H - K +04H
2 Macro Service ," PSW Save
060H Channel Area J/ +06H
3 - OFFH ’/ PC Save
080H e . / +08H
4 ~ ’
P y DSO
0AOH s / +0AH
5 ss
0COH e / +0CH
6 -~ /s PS
OEOH o / +0EH
71,7 J/ DS1
100H ’ s +10H
8 Iy
120H /, +12H
9 e IX
140H s +14H
10 / BP
160H e +16H
11 J sp
/
7
180H ” y +18H —aw
TAOH 4 +1AH BH i BL
7/
13 oW ______
J DH ! DL
1COH 1. +1CH oW
’, CH
1EOH [ +1EH A;N CL

1FFH

(Offset from the starting address of each register bank)
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3.71/0 SPACE.

The V55P1 has a 64K-byte I/O space.

The 1/O space map is shown in Fig. 3-6.

The I/O space is accessed using address bus / data bus and control signals.

0 is output from the unused high-order 8 bits of the address bus,

Wait cycles can be inserted in an |/O cycle by software.

The area FF80H to FFFFH of the I/O space is a reserved area, in which two V55P1 on-chip peripherai DMA input/
output read/write pointers (IOP) are allocated. The address of IOP0 is FF94H, and the address of IOP1 is FFB4H.

When the CPU executes an input/output instruction with an IOP address as an operand, the DMA controller
performs a read/write of data in the DMA controller transfer buffer, with the IOP contents as the address value, and
increments {(or decrements) the |OP value automatically in accordance with the contents of the DMA control register.
Therefore, data written by the DMA controller can be referenced by an input/output instruction, and conversely, data
written by an input/output instruction can be transferred by the DMA controiller.

Fig. 3-6 1/0 Map (64K Bytes)

0000H

FF80H N

FF94H IOP 0

FFB4H IOP 1 Reserved Area
FFFFH

Remarks IOPn corresponds to the DMA read/write pointer (DPTCn).
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4. BUS CONTROL FUNCTIONS

With the V55PI pin, refer to 1.1.2 {1} "Pin function for bus control”.
As regards pins which have a dual function as port pins, when that function is used, the corresponding function

must be selected by means of the port mode control register (PMCn).

4.1 WAIT FUNCTION )
The V55PI divides the basic memory space (000000H to OFFFFFH) into a maximum of 4 blocks with a variable

memory size, divides the uppermost extended memory space area (100000H to FFFFFFH) into two areas with a
variable memory size, and performs waitcontrol for each block. The memory size of each block in the basic memory
space is specified by the memory block control register (MBC).

Fig. 4-1 shows the memory block configuration when ASH has been set for the MBC register value.

Fig. 4-1 Partitioned Memory Control

1 o 1 0 1 1 0 1

MBC | MB31: MB30| MB21:{MB20|MB11:MB10|MB01 {MB0O
Main Memory Space
00—
Block 0 128K Bytes
0tp——----
00— 19—  f---mmmemmmmm e 256K Bytes
Block 1
o1b—» 11— | b 512K Bytes
00 O T g g 640K Bytes
01— 10— -——mmmmmm oo 768K Bytes
Block 2
10— -~ m e 896K Bytes
Block 3
Memm» 11— Biock 4 1M Bytes
00— X O e 2M Bytes
o1 Y S 4M Bytes
10— m e 6M Bytes
1" - pemmm e e — 8M Bytes
Block 5
16M Bytes
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Fig. 4-2 Memory Wait Control

7 6 5 4 3 2 1 0
(BLOCK3) (BLOCK2) (BLOCK1) (BLOCKO)
PWC1 ’
Dwa31 DW30 Dw21 | Dw20 DW11 | DW10 Dwo1 I DWo0o
7 6 5 4 3 2 1 0
(BLOCK4)] (BLOCK1) (/0 Space) (BLOCKS) (BLOCK4)
PWCo
AW1 AWo 1ow1 | IO0Wo DWS1 | Dwso Dwa1 I DW40

Data Wait (DW, IOW)

DWn1/IOW1 | DWnO/IOWO0 | Wait State
0 0 0*
0 1 1*2
1 0 2%2
1 1 3 "2

* 1. READY signal is ignored.
2. Additional control by means of READY signal is also possible.

Address Wait (AW)

AWn Wait State
0 Not inserted (block 1)
AWO
1 Inserted (block 1)
0 Not inserted (block 4)
AW1

1 Inserted (block 4)
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5. INTERRUPT FUNCTIONS

The V55PI incorporates a powerful interrupt controller {INTC) which controls multiple-interrupt servicing for a
total of 25 maskable hardware interrupt requests: 19 internal and 6 external. The interrupt controller conrols
multiple—interrupt servicing based on programmable priority..

The following are provide as interrupt servicing modes: vectored interrupt function, macro service function,
register switching function.

5.1 FEATURES
V55PI interrupt functions offer the following features:

e Comprehensive servicing states for interrupt requests

» Vectored interrupt function : Branch to interrupt service routine specified by vector table
- Register bank switching function : High-speed interrupt response by automatic register bank switching
+ Macro service function : High-speed interrupt servicing by microprogram {firmware)

¢ 4-level programmable priority order control

« Rich variety of macro service functions {following 6 modes) closely tied to V55P] hardware
EVTCNT : Event count processing
BLKTRS : Data transfer between special function register and external memory buffer
BLKTRS-C : Data transfer between special function register and external memory buffer (with transfer data

detection function)

DTACMP : Special function register status detection
DTADIF : Time measurement by timer capture function
RTOPTRN : Automatic control of real-time output port

e 7 external interrupt request inputs (NMI, INTPO to INTP5)-

e Maskable interrupt requests are individually maskable.

A list of interrupt sources is given in Table 5-1.
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6. DMA FUNCTION (DMA CONTROLLER)

The V55Pi incorporates a 2-channel DMA controller which controls executio of memory-1/O or memory-memory
DMA transfers on the basis of DMA requests generated by an on—chip peripheral hardware (serial interface, parallel
interface, or timer), the external DMARQ pin or a software trigger.

Each channel of the DMA controller further comprises a main channel and a sub—channel: the operating mode
determines whether the main channel and sub—channel are used as a single channel or as separate channels. When
used as separate channels, function for a maximum of 4 channels can be constructed.

6.1 FEATURES
» Two independent DMA channels {max. 4-channel configuration possible)

« Four transfer modes

+ Single transfer mode ... One DMA transfer cycle is executed in response to one DMA request

+ Demand release mode ... Consecutive DMA transfer cycles are executed while DMA request is active

+ Single-step mode ... DMA transfer cycles and CPU bus cycles are executed alternately after DMA
request generation

¢ Burst mode ... Consecutive DMA transfer cycles are executed after DMA request generation

« Five operating modes
+ Intellignet DMA mode-1 (ring buffer system) ... DMA transfers to ring buffer are controlled
« Intellignet DMA mode-2 {counter control system) ... Transfer datais transferred consecutively, divided into
an arbitrary number of bytes

« Next address specificatio mode ... Consecutive transfers are possible between different
transfer buffers
» 2-channel operating mode ... Mainchannel and subchannel are used asindependent
' channels
+ Memory-to—-memory transfar mode ... Two bus cycles are started for one DMA transfer cycle,

and memory-to-memory transfer is executed

* 3 clocks/1 bus cycle (no wait case)
e Transfer objects

« External /O «— memory ... 1 DMA transfer cycle/1 bus cycle
~* SFR (internal I/O) <— memory ... 1 DMA transfer cycle/1 bus cycle

« Memory «— memory {(memory includes SFR) ... 1 DMA transfer cycle/2 bus cycles
o Byte transfer/word transfer selectable
« Transfer address increment/decrement/non-update selectable
o DMA transfer end signal (TCEO, TCE1) output
« 24-bit DMA memory address registers (MARO, MAR1)
* 21-bit terminal counters (TCO, TC1)
« External DMA request signal input pins (DMARQO, DMARQ1: dual function as port P80 & P81 pins)
o External DMA acknowledge signal output pins (DMAAKO, DMAAK1)
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Table 6-1 Transfer Modes

DMA Start Source
T
;;n:fer On—Chi Soft STOP Method interrupt
e n- oftware .
° ImLp ' DMARQ Pin
Peripheral Trigger
Single O O O Reset of EDMA bit of DMAMn Acknowledged
transfer register
mode
Demand X X O Stops when the DMARQ pin is Not acknowledged
release driven low during the transfer. during transfer.
mode Reset of EDMA bit of DMAMnN Acknowledged at
register other times.

Single o* @) O Reset of EDMA bit of DMAMn Acknowledged
step register
mode
Burst o* O O None (stop disabled during the Not acknowledged
mode transfer)

* The DMAstartsourceis an on-chip timerinterrupt, andtranseris possible only when the transfer I/O specification

is external.
Table 6-2 Correspondence Between Operating Modes and Transfer Modes
Possible Transfer Modes*
Operating Mode Transfer Type
@ @ ©) @

Intellignet DMA mode-1 1/O (SFR) —» memory Yes Yes No No
(ring buffer method)
Intelligent DMA mode-2 Memory — /O (SFR) No No Yes Yes
(counter control method)
Next address specification mode I1/O (SFR) «— memory Yes Yes No No

{Stop at end) /0 «—> memory Yes Yes Yes Yes
2~channel
operating mode (Repetition) /0 &> memory Yes Yes Yes No

(Stop at end) | Memory «— memory Yes No Yes Yes
Memory-memory
transfer mode (Repetition)} Memory «— memory Yes No Yes No

* Transfer modes
@ Single transfer mode
@ Demand release mode
@ Single step mode
@ Burst mode
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7. SERIAL INTERFACE FUNCTIONS

The V55PI is equipped with a 2—channel serial interface unit {ch0, ch1).
The two communication protocols supported by the V55P! are as follows:

(1) Asynchronous UART
{2) Clocked Csi SBl: 2-wire serial bus interface
IOE: 1/O expansion 3-wire serial interface

7.1 FEATURES
+ Two communication protocols supported
¢ Two serial channels
¢ Wake—-up function
+ On—chip dedicated baud rate generator
+ DMA request generated by completion oftransmission/reception (transmit/receive data DMA transfer capability

7.2 PROTOCOLS

The UART is an asynchronous serial interface which achieves data synchronization by means of start/stop bits,
and is functionally enhanced compared with previous single—chip microcomputer UART functions.

The CSI {clocked serial interface) is a clocked serial interface which achieves synchronization by transmission/
reception of a clock. The CSl is a subset of the standard serial bus interface specification for NEC single—chip
microcomputers, and I2C functions are not supported. The wake-up release function isimplemented by using macro
service.

Table 7-1 Supported Protocols

Protocol
Serial Interface Unit Clocked (CSH) Asynchronous
SBI I0E (UART)
Channel 0 @) O O
Channel 1 _ O O

The UART function or CS| functio can be programmably selected for each channel. Protocol selection is
performed by means of the protocol selection register (ASP)..
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7.3 UART

7.3.1 Features
o Transfer rate: 95 to 390 Kbps (with 12.5 MHz system clock ¢)
¢ Full-duplex operation capability
e On—chip dedicated {transmission and reception) baud rate generators
e Wake-up function
e Zero parity function
¢ Parity error detection
+ Framing error detection
¢ Overrun error detection
+ Three dedicated UART interrupt sources
+ UART receive error interrupts (INTSERO, INTSER1)
« UART reception interrupts (INTSRO, INTSR1)
+ UART transmisstion interrupts (INTSTO, INTST1)
e Macro service function ’
« UART receiption interrupts (INTSRO, INTSR1)
+ UART transmission interrupts (INTSTO, INTST1)

Fig. 7-1 UART Block Diagram

S
m ()
NS
INTSR» e RxB . TxB INTST»
| uarmm
NZ
RxDn @—D »| Shift Register UARTS <251 ghift Register —D—@ TxDn
A A
y 3
Reception Transmission —
| Control Parity Control Parity —4'—© CTS
Check Addition
ERP
4 ERF !
ERQ
Transmit Serial Clock
5:)—— INTSERn
™" @ E’gg;"al - Receive Serial Clock
Control

* Channel 0 only
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7.4 CLOCKED SERIAL INTERFACE (CSl)

7.4.1 Features
+ Transfer speed: Max. 3.125 Mbps (with 12.5 MHz system ciock ¢)
¢ Half-duplexcommunication
« Data length: 8-bit unit
o External/internal clock selection function
o Data MSB-first/LLSB-first selection function
o SBI mode (2-wire NEC type serial bus) ... ch0 only
« Address/command/data identification function
+ Function for chip selection by address
* Wake—-up function
» Acknowledge signal (ACK) control function
- Busy signal (BUSY) control function

The V55P! clocked serial interface has the following two operating mdoes.

{1) 3-wire serial /O mode (IOE mode)

In this mode, 8-bit data transfer is performed using three lines: the serial clock (SCK), and serial data input
and output (SI, SO). This mode is useful when connecting an I/O device, display controller, etc., which
incorporates a conventional clocked serial interface.

The functions of the V25 and V25+™ have been enhanced, and data MSB-first/LSB-first selection is possible.

{2} Serial bus interface mode {SBI mode)

in the SBI mode, communication is performed with multiple devices by means of two lines: the serial clock
(SCK) and the serial data bus (SBO or SB1).

This mode conforms to the NEC serial bus format.

In the SBI mode, the sender can output to the serial data bus an address to select the target device for serial
communication, a command which gives a directive to the target device, and actual data. Thus there is no need
for the line for handshaking required when multiple devices are connected with a conventional clocked serial
interface, allowing input/output ports to be used efficiently.

In addition, wake-up release is performed using macro service.
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8. PARALLEL INTERFACE FUNCTIONS

The V55Pl incorporates a paraliel interface unit for data input on a Centronics spacification interface, and general
data input/output.

8.1 FEATURES
The following features are provided as parallel interface functions:
« Centronics specification interface compatibility

Input/output mode switchable by software

BUSY signal manipulable by software

BUSY signal and ACK signal output timing settable

lalization by external interrupt

Dedicated parallel interface interrupt source

« Parallel interface interrupt (INTPAI)

DMA request signal generation in parallel transmission/reception

+ INTPAI functions as a DMA start trigger.

Signal pin input/output characteristic is TTL level (Centronics specification interface)
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Fig. 8-1 Parallel interface Block Diagram
(a) Input mode
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IBSY O INTP5
S
| RESET R
{b) Output mode
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| Dete [ PDO-PD7
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2 PAI Timt:arI
@ [/ ———————————O DATASTB
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2
DMA L B——o0 Busy
Regquest INT/
DMA
Request
INTPAI Request Control
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9. TIMER FUNCTION

The V55PI timer unit can be used as an interval timer, free—-running timer and event counter. It is also possible
to manipulate P7 as a real-time output port, synchronized with interrupt requests generated by the timer. The normal
timer function and real-time output port function are described here.

9.1 FEATURES
The timer function offers the following features.
e 16-bit timer x 4
+ Two count clock sources are selectable
» System clock scaled output selectable (¢/8, ¢/32: system clock ¢)
» External input pulses from Tl pin
External count output signal (TOn output)
Three 16-bit capture registers on chip (external interrupt input signals INTPO to INTP2 as triggers)
Six dedicated timer unit interrupt source (INTCMO00, INTCMO01, INTCM10, INTCM11, INTCM21, INTCM31)
Real-time output port function synchronized with timer interrupts

9.2 TIMER UNIT CONFIGURATION
The timer unit configuration is shown in Fig. 9-1, and the function of each timer in Table 9-1.
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Table 9-1 Timer Functions

Timer 0 | Timer 1 | Timer 2 | Timer 3

Count function O (o} O (o}

Capture function le) (o) -_ —_—

Compare function (o) (o} (o) o)
Function Timer I:tgpgl:: o - o -

output

function iszlgztset _ _ o) o

Cascading — — O

9.3 REAL-TIME OUTPUT PORT FUNCTION
Port 7 of the V55P! incorporates a real-time output port function, and can output the contents of the port 7 buffer
(P7H, P7L) at programmable intervals from timer 0 bit-wise.

9.3.1 Real-Time Output Port Configuration
The real-time output port configuration is shown in Fig. 9-2. It comprises the following buffer registers, output
and control registers.

(1) Port 7 buffer (P7H, P7L)
The buffer registers hold the data to be output next when part 7 is set to the real-time output port mode.
The port 7 buffer contents are not affected by reset input.

{(2) Real-time output port (RTP)

Real-time output port output data is held in this port after being taken from the port 7 buffer, and output from
the pins.

RTP can be read or written to by an 8-bit or single-bit manipulation instruction (unlike the port 7 output port).

{3) Real-time output port delay specification register (RTPD) & delay counter

This register is set and used when using the mode in which a delay time is inserted in the timing for output
from the real-time output port (RTP) to the output pins.

If the P7L bit is set to “0", 0" is output to the corresponding output pin bit after the elapse of the delay time
equivalent to the count clock cycle time set in the real-time output port delay specificatio register after the time
at which the transfer trigger is generated. The delay time in this case is counted by the delay counter.

{4) Real-time output port control register {(RTPC)

RTPC specifies the operating mode of the real-time output port. It is possible to specify whether or not a delay
isto be inserted when datais output, the timing for transferring datato the port 7 buffer, the transfer timing trigger,
and so on.
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9.3.2 Real-Time Output Port Operation

Real-time port specification is performed bit-wise by the port 7 mode control register (PCM?7).

Port 7 (P7), the port 7 buffer (P7H, P7L) and the real-time output port can be accessed as real-time output ports.

Data output is performed as described below.

When output data is written in the port 7 buffer (P7H, P7L), the port 7 buffer contents are transferred to the real-
time output port (RTP) and output to the pins in synchronization with the timing of an interrupt request (INTCM00,
INTCMO1) from timer 0, or a write to the TRG bit in the control register (RTPC).

An example of the direct control of the output pattern for a real-time output port and the output intervalis shown
in Fig. 9-3.

Update data is transferred from the two data storage areas set beforehand in the external memory space to the
real-time output function buffer registers (P7H, P7L) and compare registers (CM00, CM01).

Fig. 9-3 Real-Time Output Port Stepping Motor Control

Register File Space
N
External Memory Space ——1 Output Data Pointer
— T —— Buffer Register Address
Compare Register Address
+
, D1 — Qutput Timing Data Pointer “&'
b2 \, RC Initial Val /
Output Data Area nitial Value /
D3 Real-Time Output Counter (ROI*_—
y D4 r—=—*{ Macro Service Counter _/
’ , T1 b ]
- T2 I T
Output Timing Data Area ! -
T3 / ! Mode Register Macro Service
T4 / ' Channel Pointer Control Word
S (U
S Transfer or Addmon/ \ Transfer Internal Bus S
N R
‘ Real-Time Output Port
iatateindtenits deniei Sttt |
Timer 0 Macro Service ! Z |
NN PRI IS it A
: } Processing ! Buffer Register !
i ] ; P7H, P7L ;
: Compare Register : i ARTP
f 1 Interrupt or : 2 ¢
: | Request INTCMO1 ¢ 3 H—©
' Match | : ; ! a ©
: atch Real-Time Output TriggeH ; .g' H
! H Macro Service Activation | o ©
" 1
i | Free Running Counter | ! !
fou/8 ——= TMO : § e e :
b e 4

Stepping Motor
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In particular, it is possible to insert a delay time in the timing for output to the real-time output port delay
specification register (RTPD) pins. In this case, ifthe P7L bitis set to "0%, itis possible to perform output after inserting
a delay time of 2 x the system clock set in the RTPD from the timing at which the transfer trigger is generated. In
this case "0" is output from the correcponding output pin. This delay is counted by the delay counter.
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10. PWM UNIT

The V55P! is provided with an 8-bit precision PWM (pulse width modulation) signal output function.
PWM outputcan be used as a digital-to—analog conversion output by connecting a low—passfilter, etc., externally.
This is ideal for the actuator control signal for motors, etc.

10.1 FEATURES
The PWM unit offers the following features:
« PWM output pulse active level selectable
e Frequency: 24.4 kHz (with 12.5 MHz system clock ¢}
— PWM frequency: 40.96 us
e Output pulse width (duty): 0, 1/256, ....., 255/256
— Resolution: 160 ns

10.2 PWM UNIT CONFIGURATION
The configuration of the PWM unit is shown in Fig. 10-1.
The PWM unit consists of the PWM register (PWM) and PWM control register (PWMC), and an 8-bit counter.
The PWM register controls the pulse width (duty) in the PWM output mode. The 8-bit counter is set to O0OH by
reset input. The PWM register is not affected by reset input.
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11. WATCHDOG TIMER FUNCTION

The watchdog timer is a function for preventing inadvertent program looping and deadlocks.

11.1 FEATURES
+ Three overflow times settable (10.4, 41.9, 167.7[ms]: system clock ¢ = 12.5 MHz)
+ Qutput pin provided (WDTOUT pin)} which can be directly linked to the RESET pin

11.2 WATCHDOG TIMER CONFIGURATION AND OPERATION

Non-generation of a watchdog timer interrupt enables normal operation of the program or system to be
confirmed. To use the watchdog function, an instruction (RSTWDT) to clear the watchdog timer (start the count)
must be included in at fixed intervals in the program execution time, at the start of a subroutine, etc.

If the instruction which clears the watchdog timer is not executed within the set time and the watchdog timer
overflows, a watchdog timer interrupt (INTWDT) is generated and a low—level signal is output to the WDTOUT pin
to report a program error.

The watchdog timer configuratio is shown in Fig. 11-1. -

Fig. 11-1 Watchdog Timer Configuration Diagram

0/2°
1 F op" Watchdog | (3 6flow
¢ —> requency p{ Timer
Divider | ¢/2" (8 bits)

A
WDTOUT OVF RS AT
Active Timer s aHO WbTouT

(5 bits)
Clear R

= INTWDT

.2
WDTCLR
RESET
STOP Oscillation
> SFabilizing
Time Control

Circuit

* 1. ¢: System clock
2. WDTCLR: Watchdog timer clearance by instruction
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12. A/D CONVERTER FUNCTION

The V55Plincorporates a high-speed, high—precision 8-bit analog/digital {A/D) converter with four analog inputs
(AN10 to AN13). The A/D converter uses the successive approximation method, and is provided with four A/D
conversion result registers (ADCRO to ADCR3) which hold the conversion results.

12.1 FEATURES
The A/D converter offers the following features:
¢ Incorporates four 8-bit A/D conversion result registers.
« Four analog input pins (ANIO to ANI3)
« Two A/D converter conversion operating modes
« Scan mode : Performs conversion by selecting multiple analog inputs in sequence.
« Select mode: Performs continuous conversion with only one pin used as the analog input.
+ Two conversion start methods .
» Hardware start: Started by trigger input (INTP4)
« Software start : Started by A/D converter mode register (ADM) bit setting
o Generation of conversion end interrupt request {INTAD)
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13. STANDBY FUNCTIONS

The V55PI has two methods for controlling the operating clock as standby functions designed to reduce power
dissipation. Transition to either of these standby modes is possible by means of a dedicated instruction.

Table 13-1 HALT/STOP Mode Operating Status

STOP Mode

Parameter HALT Mode
Clock generator Operating
Iinternal system clock Stopped
16-bit timer
Watchdog timer
Hoid circuit
Stopped
Serial interface
Operating
Parallel interface
A/D Converter
Interrupt request controller
DMA controller
/O line High level High level
ADO to AD15
Bus lines Change accordng to DMAC operatlng_ Retained
AD16 to AD23 | status
R/W output High level High level
Refresh operation Operating Stopped

Data retention

All internal data retained (CPU status,
RAM contents, etc.)

All internal data retained (CPU status,
RAM contents, etc.)

« NMI « NMI
« INTWDT « RESET input
Release method « Maskable interrupt request
- RESET input

13.1 HALT MODE

In this mode, the CPU operating clock is halted.

Setting the CPU idle time to the HALT mode enables overall system power dissipatio to be reduced. The HALT
mode is entered by executing the HALT instruction.

inthe HALT mode the CPU clock and program execution are stopped, and all register and on-chip RAM contents
immediately prior to the stoppage are retained. The status of each hardware unit is shown in Table 13-1.

When the HAL T instruction is executed during a DMA transfer, transition to the HALT mode is deferred until the
transfer bus cycle for one DMA request is completed.
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13.2 STOP MODE

In this modae, clock oscillation is stopped.

This is effaective when the entire application system is stopped, and offers extremely low power dissipation. The
STOP mode is entered by executing the STOP instruction. In this mode all clocks are stopped. Program execution
is stopped, and all register and on-chip RAM contents immediately prior to the stoppage are retained. The status
of each hardware unit is shown in Table 13-1.

When the STOP instruction is executed during a DMA transfer, transition to the STOP mode is deferred until the
transfer bus cycle for one DMA request is completed. If there is contention between a refresh cycle and STOP
instruction execution, transition to the STOP mode is deferred until the refresh cycle is completed.
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14. CLOCK GENERATOR

The clock generator supplies various clocks to the CPU and peripheral hardware, and controls the CPU oating
mode.

14.1 CLOCK GENERATOR CONFIGURATION AND OPERATION

The clock generator is configured as shown in Fig. 14-1.

The clock generator clock is generated by a crystal resonator or ceramic resonator connected to the X1 and X2
pins. The clock generator output is subjected to waveform shaping (division by 2) and selection of the scaing factor
by means of the processor control register (PRC), and is then used as the system clock ¢.

The system clock ¢ scaling factor is specified by the PCK1 and PCKO bits of the PRC register, and can be selected
as 1/2, 1/4, 1/8 or 1/16 the oscillation frequency (fxx).

Selecting a low-speed system clock ¢ reduces the consumption current of internal circuit, allowing extended
operation of a battery—driven system even when the voltage drops.

An external clock can be input. In this case, the clock signal should be input to the X1 pin, and leave the X2 pin
open.

Fig. 14-1 Clock Generator

Waveform
Shaping
Frequency
X1 f Dividers i‘if)«
l; Cloqk 5=+ Software Interval Timer
IIO Oscillator § Time Base Refresh Generator
X2 3 Counter PWM
Baud Rate Generator
{UART-BRGI
PRC
") "
PCKO Watchdog Timer
_8 ’ PCK1
- TBO
3
pd 81
£
s 0
= System Clock
ENCLK Y
: —-—D—-@ CLKOUT
1
W

fxx : Oscillation frequency
¢ : Systemclock
PRC : Processor control register
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In the V55P, the frequency divider {time base counter: TBC) which divides the internal system clock ¢is shared
by each timer unit.

The TBC cannot be read or written to by an instruction.
The TBC tap output {divide-by-2" clock) is supplied to the units shown below as a count clock.

{(n
(2)
(3)
(4)

Refresh generator

Software interval timer

PWM unit

Baud rate generator (UART-BRG)

The TBC is cleared to 00H only by reset input, after which it is constantly incremented. TBC operation is stopped
in the STOP mode. The configuration of the TBC is shown in Fig. 14-2,

Fig. 14-2 Frequency Divider (Time Base Counter, TBC) Configuration

$ — TBC
/2 $/2 $/2° $/2°
to s to to
PWM Baud Rate Refresh Cycle Software Interval
Generator Generator Timer

(UART 1o BRG)
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15. SOFTWARE INTERVAL TIMER FUNCTION

The V55PI incorporates a 16-bit software interval timer as a timer for software timer functions and watch
functions.

15.1 SOFTWARE INTERVAL TIMER CONFIGURATION
The configuration of the software interval timer is shown in Fig. 15-1.

Fig. 15-1 Software Interval Timer Configuration

$/4 ‘ Clear
Software Timer Counter (STC)

¢/128

A

Software Timer Counter Compare Register (STMC) » [INTSIT
Match Detection
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16. CODEC INSTRUCTIONS

The V55P! has 9 codec instructions.
Using these special instructions on the V55P| enables not only image information MH encoding but also MR

encoding which previously requiredthe use of a special device such as an ACEE (advanced compression/expansion
engine) to be implemented by means of a small-scale, high-speed codec.

16.1 FEATURES

»

The V55P! hs the following 9 codec instructions (4 for compression, 5 for expansion):

«Compressioninstructions
{1} Change point table creation instruction: COLTRP
(2) Data transmission instruction (transmission of EOL *1, FILL, RTC *2, etc.): ALBIT
{3} MH encoding instruction: MHENC
{4} MR encoding instruction: MRENC

eExpansion instructions
(5) EOL detectio instruction: SCHOEOL
(6) 1-it (tag) detectio instruction: GETBIT
(7) MH decoding change point table creation instruction: MHDEC
(8) MR decoding change point table creation instruction: MRDEC
(9) Pixel data creation instruction: CNVTRP

MH/MR encoding and MH/MR decoding using these instructions are performed as shown in Figs. 16-1and 16—

1. EOL: End Of Line
2. RTC: Return To Control

Note When compression/expansion processing is performed usig the V55PI codec instructions, the following

should be specified as preconditions.

- Compression/expansion is to be performed line by line.

- Consideration mustbe giventotask switching and interrupt generation during compression processing.
- The number of bits processed per line must not be changed during processing of one page.
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Fig. 16-1 MH/MR Encoding Processing Flow

K=0
L = Numberof lines

Yes

Data transmission
instruction (EOL + tag
bit *1° transmission)

Data transmission
instruction (EOL + tag
bit “0" transmission)

I

[

Change point table
creation instruction

Change point table
creation instruction

|

MH encoding
instruction

"MH encoding
instruction

l

l
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K=K-1

|

Data transmission
instruction
(FILL transmission)

1

No

L=L-1

Yes

Data transmission
instruction

{RTC transmission)
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Fig. 16-2 MH and MR Decoding Processing Flow

Start

EOL detection
instruction

Yes

Error detection To Error Processing

1-bit detection
instructio (tag
bit detection}

\No

Tag =1
Yes
MH decoding MH decoding
instruction instruction

EOL detection
at start

EOL detection
at start

Yes Yes

End Error detection Error detection End

To Error Processing

Pixel data creation Pixel data creation
instruction instruction
[ ]

* RTC is detected by two EOLs.
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16.2 MEMORY MAP
The memory areas required by the V55PI's codec instructions are shown below.

(1) Register file space
This is the register bank for parameter setting.

{2) User RAM »
Encoding conversion line table: Storage areaforchange pointinformation required for poerforming encoding

Reference line table : Reference line change point information storage area

Image data buffer : Storage area for pixel dataread from scannerin encoding, or encoding data
received from modem in decoding

Transmit/receive buffer . Buffer for transferring encoded data to modem/scanner

Print buffer : Buffer for transferring decoded pixel data to recording system

{3) User ROM
Encoding conversion table : Conversion table for MH/MR encoding
Decoding conversion table : Conversion table for MH/MR decoding

The relation between encoding instructions and data in memory is shown in Fig. 16-3, and the relation between
decoding instruction and data in memory is shown in Fig. 16-4.
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Fig. 16-~3 Encoding Instructions and Data in Memory
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16.3 PROCESSING FLOW
The instructions shown in 16.1 “Features™ are used in the order shown in Figs. 16_5 and 16_6 in encoding/
decoding procesing.

Fig. 16-5 Processing Flow for Encoding of One Line

Start

Data transmission instruction

(ALBIT)
Transmission of EOL and tag
{Pixel Data)
, 0000000800 00088080 ----
/,/
/
/
/
Change point table g nput
creation instruction
(COLTRP)
Change point information for
1 line created, and stored in
prescribed storage area Output
(chan int table)
o \\ {Change Point Table)
AY
N Black Black Black Black
N, White White White White
LY
o[zl [l 1 [ [e]
7 —
// |-—1 Word
4
/
/
#

NH/MR encoding instruction
(MHENC/MRENC)

MH/MR encoding for 1 line

 Encoded Data — Transmision Buffer

Fill transmission

End
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Fig. 16-6 Processing Flow for Decoding of One Line

( Start )

EOL detection instruction
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EOL (000000000001} is detected
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(GETBIT
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NH/MR decoding instruction Input
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{change point table)

Output

AN (Change Point Table)
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A Black Black Black Black
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/// L 1 Word
7/
/
/

’
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{CNVTRP)
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\\\ Output
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\

*\.  (Pixel Data)
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End 0000000000000000 -
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17. INSTRUCTION SET

V55PI instruction set is upward compatible to V20/V30, V25/V35 and V55SC. Instructions additional to
the V55SC instruction set are shown below.

The dedicated instruction 'IDLE' for V55SC is not available in V55PI!

o ALBIT

o« COLTRP

« MRDEC

« CNVTRP

....Instruction for outputting data of 16 bits or less such as EOL, FILL, etc., to the

transmit buffer in encoding processing {new)

The specified data to be sent is output to the transmit buffer specified when 16 bits
or more are assembled together with an incomplete code of less than 16 bits being
processed. The part exceeding 16 bits or data which comprises less than 16 bits in
total is held in BW (incomplete code data being processed) as a parameter and the
number of bits of that data is held in CH (number of bits of incomplete code being
processed) as a parameter.

Interrupt request sampling is not performed.

Mnemonic Operand(s)

ALBIT imm16

....Instruction which creates change pointinformation (white/black runlength) for

pixel data for 1 line in the specified memory (= change point table) in encoding
processing (new)

The change pointtable stores white/black run lengthsin order for each word starting
with the white run length. The last word of the change point tabie stores "FFFH" as
end information for one line.

There is no discontinuation processing. Interrupt request sampling is performed
each time one word of pixel data is processed.

Mnemonic | Operand(s)

COLTRP None

.... Instruction which inputsreference decoding line encoded data and reference line
change point information in the specified memory (receive buffer), performs MR
decoding by means of the decoding conversion table, and sends the created
decoding line change point information to the specified memory {change point
table) (new)
Creation of the change pointinformation identifies the fact that the number of pixel
data bits for one line has been reached, and the instruction is terminated.
Interrupt request sampling is performed eachtime decoding processing is performed
for a mode unit (bus mode, vertical mode or horizontal mode).

Mnemonic | Operand(s)

MRDEC None

.... Instruction which inputs change point information for one line in the specified
memory {change point table), converts it to pixel data, and sends this data to the
specified memory (print buffer) (new)
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Interrupt request sampling is performed each time processing is performed to
convert white/black change point information {(one word of the change point table)
to pixel data.

Mnemonic Operand(s)

CNVTRP None

* MHENC ....Instruction which inputs change point information for one line of image data,
perorms MH encoding by means of the prescribed encoding conversio table, and
sends that code to the specified memory (transmit buffer) (new)
interruptrequest sampling is performed each time white/black change point information

{one word of the change point table) encoding processing is performed.

Mnemonic | Operand(s)

MHENC None

+ MRENC .... Instruction which inputs reference line change point information and encoding
line change point information, performs MR encoding of one line, and sends that
code to the specified memory (transmit buffer) (new)

Interrupt request sampling is performed eachtime encoding processing is performed
for an MR encoding mode unit (bus mode, vertical mode or horizontal mode).

Mnemonic | Operand(s)

MRENC None

e SCHEOL .... Instruction for detection of "EOL" (000000000001) in encoding processing (new)
Detects the first EOL from the specified location in memory (receive buffer).
Interrupt request sampling is not performed.

Mnemonic Operand(s)

SCHEOL None

o GETBIT .... Instruction for detecting a 1-bit such as a tag in decoding processing {new)
Fetches a 1-bit from the specified location in memory (receive buffer), and sets it
in the CY flag.
Interrupt request sampling is not performed.

Mnemonic Operand(s)

GETBIT None

« MHDEC .... Instruction which inputs encoded data to the specified memory (receive buffer),
performs MH decoding by means of the decoding conversion table, and sends the
created change point information to the specified memory (change point table)
(new)

Creation of the change point information identifies the fact that the number of pixel
data bits for one line has been reached, and the instruction is terminted.

Interrupt request sampling is performed eachtime decoding processing is performed
which creates white/black change points from the encoded data.

Mnemonic

Operand(s)

MHDEC

None
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18. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Voo -0.5 to +0.7 \
AVoo -0.5 to Voo +0.5 \
Power supply voltage
AVss -0.5 to +0.5 v
AVRrer -0.5 to AVoo +0.5 "
Input voltage Vi -0.5 to Voo +0.56 \"
Output voltage Vo -0.5 to Voo +0.5 \'
One pin 4.0 mA
Output current low lou
Total of all pins 100 mA
One pin -1.0 mA
Output current high low
Total of all pins -20 mA
Operating temperature Topt -40 to +85 °C
Storage temperature Tag -65 to +150 °C

Note 1. The IC product output (or input/output) pins should not be directly connected between Voo, Vcc or GND.
Howaever, direct connection between the open-drain pins or betwen the open collector pinsis possible.irect
connection is also possible for an external circuit wia timing design that avoids colilision of output at pins
which become high impedance.

2. Exceeding the absolute maximum ratings even in one of the parameters for an instant may affect the
product quality.
Originally, however, the product should be operated within the range of the following DC characteristics
and AC characteristics.

DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = +5.0 V £10%)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Vi " ' (V] 0.8
Input voltage low
Viz .2 0 0.2 Voo v
Vini *1 2.2 Voo \'}
Input voltage high
Vinz *2 0.8 Voo Voo \)
Vr *3, rise 3.3 \
Schimitt-triggered input threshold voltage
Vr *3, fall 1.6 )
Schmitt-triggered input hysteresis width | Vr*-Vr | *3 0.5 Vv
Output voltage low Vou lov = 2.0 mA 0.45 \"
Output voltage high Vou low = 0.4 mA Voo -1.0 Y
input leakage current u 0VsVi<Voo +10 UA
Output leakage current o 0V <Vos Voo +10 HA

*1. Other than *2
2. RESET, NMI, XI, INTPO to INTPS, SBO, SB1/SIO, SCKO, CTS0, RxD1/S11, SCK1/CTS1
3. RESET, NMI, INTPO to INTPS
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DC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = +5.0 V £10%)

PARAMETER SYMBOL TEST CONDITIONS MIN, TYP. MAX. UNIT

loo Operating mode 6.4fx +30 }6.4fx +50 mA

Voo supply current* Iopz HALT mode 4.4 fx | 4.4fx +20 mA
loos STOP mode 10 50 HA

Aloo1 Operating mode 2 10 mA

AVoo supply current Aloo2 HALT mode 2 10 mA
Alooa STOP mode 10 50 HA

*  The unit for the constants of values 6.4 and 4.4 is mA/MHz.

CAPACITANCE (Ta = 25 °C, Voo = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 10 pF
Output capacitance Co {jnsrr:egﬂsﬂied pins are 0 V 20 pF
/O capacitance Cio 20 pF
OPERATING CONDITIONS

INTERNAL OPERATING CLOCK FREQUENCY OPERATING TEMPERATURE (Topt} POWER SUPPLY VOLTAGE (Voo)

0.25 MHz < fx £ 12.5 MHz -40 to +85 °C +5.0 V £10%

RECOMMENDED OSCILLATION CIRCUIT
The circuit shown below is recommended for a clock input.

{a) Ceramic resonator connection (Ta =-10to +70 °C £10%, VDD =5 V +10%)

OSCILLATOR RECOMMENDED CONSTANTS
MANUFACTURER FREQUENCY PRODUCT NAME
fxx [MHZ] C1 IpF] C2 [pF]
Murata Mfg. Co., Ltd. 25 CSA25.00MXZ040 5 5

Note 1. The oscillator should be located as close to the X1 and X2 pins as possible.
2. Other signal lines hsould not cross the shaded area.
3. When matching the uPD70433 with a resonator, careful evaluation is required.
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{b) Crystal resonator connection

(i) Basic wave recommended condition (Ta =-10 to +70 °C, Voo = 5 V £10%)

OSCILLATOR RECOMMENDED CONSTANTS
MANUFACTURER FREQUENCY PRODUCT NAME
fxx [MHZ] C1 [pF] C2 [pF]
Kinseki 25 HC-49/U-S 10 10

Note 1. Thae oscillator should bae located as close to the X1 and X2 pins as possible.
2. Other signal lines hsould not cross the shaded area.
3. When matching the uPD70433 with a resonator, careful evaluation is required.

(ii) 3rd overtone recommended condition {Ta = -20to +70 °C, Voo = 5 V £10%)

X1 X2

OSCILLATOR RECOMMENDED CONSTANTS
MANUFACTURER FREQUENCY PRODUCT NAME
fxx [MHZ] C1 [pF] C2 [uF] C3 [pF] L {pH]
Kinseki 25 HC-49/U 20 0.01 18 33

Note 1. The oscillator should be located as close to the X1 and X2 pins as possible.
2. Other signal lines hsould not cross the shaded area.
3. When matching the uPD70433 with a resonator, careful evaluation is required.

(c) External clock input

| x x2 |

Open
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AC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = +5.0 V +10%)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
X1 input cycle time @ tevx 40 250 ns
X1 input high-level width @) twan 15 ns
X1 input low-level width @ twxi 15 ns
X1 input rise time @ txr 10 ns
X1 input fall time @ txr 10 ns
CLKOUT output cycle time @ tevk 80 4000 ns
CLKOUT output high-level width @) twen 0.5T-7 ns
CLKOUT output low-level width twie 0.5T-7 ns
CLKOUT output rise time @ tr 7 ns
CLKOUT output fall time tkF 7 ns
o A)ftm | 10 ns
Input rise time @ o - 20 ~
. @ tiF1 *3 10 ns
Input fall time - " 20 -
Output rise time @ tor 10 ns
Output fall time tor 10 ns
CLKOUT delay time from X1T toxk X2: open 20 ns
Address delay time from CLKOUTT A7)| toxa 5 30 ns
. ‘I:’ thrat 5 ns
Address hold time (from CLKOUTT) - " —
Address float delay time from CLKOUTT trKA tHKAY 40 ns
Address setup time (to ASTBL) @ tsasT (n+0.5)T-25 ns
Address hold time (from ASTBI) @ tHSTA 0.5T-15 ns
ASTBL delaytime from CLKOUT! @3)] toxsm 0 25 ns
ASTBT delay time from CLKOUT! toxsTH 0 25 ns
ASTB high-level width @5)| twsm (n+1)T-15 ns
RD! delay time from CLKOUT?T toxaL 0 25 ns
RDT delay time from CLKOUTT @D)| toxan 0 25 ns
RD low-level width twat (N+1.5)T-15 ns
RDJ delaytime from address float traRL 0 ns
Address delay time from RDT tora 0.5T ns

n Number of address wait states
N : Number of data wait states
T

tevx

* 1. Other than *2
2. RESET, NMI, X1, INTPO to INTP5, SB0, SB1/SI0, SKC0, CTSO0, RxD1/S11, SCK1/CTS1

Remarks Numbers in the Symbol column correspond to numbers in the timing charts.
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PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
ASTBT delay time from RDT, TORDT @ tonsTH 0 ns
‘RDT, 1ORDT delay time from WRLT, WRHT, IOWRT @ towRs 0 ns
DEX delay time from CLKOUT! @ tokpx 0 30 ns
DEX hold time (from CLKOUT!) 32)| tweox 0 ns
Data input setup time (to CLKOUT!) @ tsox 15 ns
Data input hold time (from CLKOUT!{) @ tHxoR 0 ns
‘WR! delay time from CLKOUT! @9)| toew 0 25 ns
‘WRT delay time from CLKOUT tokws 0 25 ns
WR low-level width @7)| (N+1)T-15 ns
Data output delay time from CLKOUT? toxo 3 30 ns
Data output hold time (from CLKOUTT) tHKDw 0 ns
'ASTBT delay time from WRT towsTh 0 ns
RAS. delay time from CLKOUT?T tOKRAL nT nT+25 ns
RAST delay time from CLKOUTT tokRAH 0 25 ns
RAS high-level width @3)| twnan (n+1)T-15 ns
RAST delay time from WRH{, WRLL @ tOWRAH (N+0.5)T-10 ns
Address setup time (to RAS!) @ tsARAL nT-15 ns
READY setup time (to CLKOUT{) tsavhK twi-10 ns
READY hold time (from CLKOUT!) tucavt, 15 ns
READY setup time (to CLKOUT{) tamvix twin—10 ns
READY hold time (from CLKOUT!) thkavH 15 ns
- . twast1 | STOP release/power-on reset 30 ms
RESET low-level width sz | System reset 1000 <27 "
NMI high-level width 60)| tww 5 us
NMI low-level width 6D)] wa 5 us
INTPm setup time (to CLKOUT!) 62| tsax | m=0tos 30 ns
INTPm high—level width 3| tman [m=0to5 10T ns
INTPm low-level width twiaL m=0to$§ 10T ns
POLL setup time {to CLKOUTY) tarLk 30 ns
HLDRQ setup time (to CLKOUT{) tasew 30 ns
'HLDAK/! delay time from CLKOUTT @ tokHA 0 30 ns
'HLDAK! deiay time from bus float tecHa 0 ns
Bus output delay time from HLDAKT toHAC T-40 ns

n : Number of address wait states
N : Number of data wait states
T : tew

Remarks Numbers in the Symbol column correspond to numbers in the timing charts.
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PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
HLDAKT delay time from HLDRQL tonona 2.5T+80 ns
Bus output delay time from HLDRQJ towac 0.5T+50 ns
HLDRQ low-level width twwat 2T ns
HLDAK low-level width twwaL aT-10 ns
BUSLOCK delay time from CLKOUT? toxaL 0 30 ns
DMARQm setup time (to CLKOUT!) tsoax | Except demand release 30 ns
mode; m =0, 1
DMARQm high-level width twoon | Except demand release 2T ns
_ mode; m =0, 1
DMARQm low-level width twoo | Except demand release 2T ns
mode; m=0, 1
DMARQm setup time (to CLKOUTT) tskoa | Demand release mode; 5 ns
ma=0or1
DMARQm low-level hold time tikoa | Demand release mode; 15 ns
{from CLKOUT) m=0or1
DMAAKm/ delay time from CLKOUTT toxoa | m=0or1 0 30 ns
DMAAKm low-level width @D| woar { m=0o0r1 3+n+N)T-10 ns
TCEmJ delay time from CLKOUTT @ toxre | m=0or1 0 30 ns
TCEm low-level width @3)] wree [ m=0o0r1 T-10 ns
TOUT high-level width twrow 8T-10 ns
TOUT low-level width @9)| twrar 8T-10 ns
WDTOUT low-level width tww 327-10 ns
—— Input 8T ns
SCK cycle time @ (%14
Output 8T-10 ns
— Input 4T-10 ns
SCK high-level width twskn
Output 4T-10 ns
—_—— Input 4T-10 ns
SCK low-level width twskL
Output 4T-10 ns
SI, SB setup time (to SCKT) tsssk 50 ns
$I, SB hold time (from SCKT) thsks 150 ns
toskse1 | 10E mode (CMOS push~pull 0 90 ns
—_— output)
S0, SB delay time from SCK{
toskssz | SBI mode (open-drain 0 190 ns
output, RL = 1 kQ)
SB high-level hold time (from SCKT) thsxss aT ns
— SBI mode
SB low-level hold time (from SCK{) tssask 4T ns
SB high-level width twsen 4t ns
SB low-level width twsat 41 bs

n : Number of address wait states

N : Number of data wait states
T tewx

Remarks Numbers in the Symbol column correspond to numbers in the timing charts.
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PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT

CTS high-level width twetH 2T ns
CTS low-level width twet 2T ns
Transmit/receive data cycle tcvo 327 ns
TxC output clock cycle teve 327 ns
‘TxC output clock high-level width @ twen - 16T-10 ns
TxC output clock low-level width twee UART 16T-10 ns
TxD delay time from TxCl @ torcto 0 90 ns
TxD delay time from CTS! @ tocrto 2teve ns
DATASTB setup time tsosk | Input mode 30 ns
- @ twosty | Input mode 2T ns
DATASTB low-level width

twostz | Output mode 2T-10 5127 ns
PD setup time (to _EK'ITA—ST_BJ-) tsrops1| Input mode 50 ns
PD hold time (from DATASTBL) 409 tuoseor (DATASTB! latch mode) aT ns
BUSY delay time from DATASTBL toosey1 aT ns
PD setup time (to DATASTBT) tspoosz | Input mode 50 ns
PD hold time (from DATASTBT) tHOSPD2 (DATASTBT latch mode) AT ns
BUSY delay time from DATASTBT toosev2 4T ns
DATASTB! delay time from PD toPODSL 2T-30 512T ns
DATASTB setup time {to ACK{L) tsosak 0 ns
ACK input low-level width twak. | Output mode 2T ns
DATASTB setup time (to BUSYT) tsosey 0 ns
BUSY input high—level width twevh 2T ns
Port output delay time (from CLKOUT!) @ toxe 10 55 ns
Port input setup time (to CLKOUT) tse 30 ns
Port input hold time (from CLKOUT!) @ tHke 20 ns
DMARQm high-level hold time @ tistoa | Demand release 0 ns

(from ASTB!) mode; m =0 or 1

n : Number of address wait states
N : Number of data wait states
T : tewx

Remarks Numbers in the Symbol column correspond to numbers in the timing charts.
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A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 5.0 V+10%, AVss = 0 V, Voo - 0.5 V 5 AVop < Voo)

PARAMETER SYMBOL TEST CONDITIONS MiN. TYP. MAX. UNIT
Resolution 8 Bit
3.4 V < AVrer < AVop 0.8 %
Total error *1
4.5V 5 AVrer < AVoo 0.6 %
Quantization error +1/2 LSB
80ns<T<125ns 160T ns
Conversion time tconv
125ns<T<250ns 1207 ns
80ns<T<126 ns 32T ns
Sampling time tsamp
125 ns < T<250 ns 24T ns
Analog voitage Vian -0.3 ) AVrer+0.3 v
- Non-sampling 1000 MQ
Analog input impedance Ran
Sampling =2
Reference voltage AVner 3.4 AVoo \'
AVnrer current Alrer T=80ns 1.5 5.0 mA

T: tevx

* 1. Excluding quantization error

2. Analog input impedance is identical with the equivalent circuit shown below. {The values in the figure
are not guaranteed, but are TYP. values)

20kQ

Analog Input Pin O—

TN

{input
Capacity

WY
30 pF

Included)

'_L'SpF
.

Remarks Numbers in the Symbol cofumn correspond to numbers in the timing charts,

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

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Data retention supply voltage @ Vooor 25 5.5 \
Supply voltage rise time tavo 200 us
Supply voltage fail time @ trvo 200 us

Remarks Numbers in the Symbol column correspond to number in the timing chart.
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AC Test Input Waveform *1

24V
22V > Test < 22V
08V Points 08V
0.4V
® @)
* 1. Except *2
AC Test Input Waveform *2
Voo
0.8 Voo > Test < 0.8 Voo
08V Points 08V
04V
@

* 2. RESET, NMI, X1, INTPO to INTP5, SBO, SB1/SIO, SCKO0, CTS0, RxD1/Si1, SCK1/CTS1

AC Test Output Test Points

22V

22V > Test <:
08V Points 08V

Load Conditions

Cu =100 pF

DuT ————j-
&

Note [f the load capacitance exceeds 100 pF due to the configuration of the circuit, the load capacitance of this
device should be reduced to 100 pF or less by insertion of a buffer, etc.

Remarks DUT: Measured device
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NEC

Clock Input/Output Timing

\
\

®
|
A

s
CLKOUT /

)
i
}}

Y

Output Waveform (Except CLKOUT)

22V

0.8V

22V
0.8V
®
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Read Timing
T T2 T3
cLKOUT /_\__/ X /[—\—_/ g‘ / s;
o 19 ol
A16-A23, © — — @
’&3%‘3}5’: Address >(
External Bus) [E) 7))
-
- &
ADO-AD7, ' ' ¢
‘:‘2:;\'6‘1%1_%“ --------------- X Address 7}'“}}'" """" 'g Data ?‘""{; """"""
External Bus) - @
ol @
A5TE . e \L }C @ \_
- e — @
@ e _
RAS*1 _/ \ / 1\
@ - @
@ _
- @
y
RD. iORD / Wt j?< D ,
@
WAL, WRH, /
IOWR -— & @ —>i

— ) :‘ \
DEX*2

* 1. Only activated when memory block 1 or 4 (set by the MBS register) is accessed.
2. Only valid when the external bus width is 16 bits.

Remarks The dotted line indicates high impedance.
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Write Timing

cLKouT m "[ / ! / !
A16-A23, (- . ®
AD8-AD15 h |
(With 8-Bit
External Bus) Address
- ®
- | @ -tle &
ADQ-AD7,
AD8-AD15 — \ \
(With 16-Bit .veccsaaccscncasusan L. Address Data K
External Bus) <
O, .2 15
—_— ¥
ASTB / - Z \
K
1@ -1-42) Ja- a
@ {oH- - "
RAS*1 |
8 ® T
RD, IORD /
S -—®
> <)
WRL, WRH \ 7
IOWR ]Z
DEX*2

* 1. Only activated when memory block 1 or 4 (set by the MBC register) is accessed.
2. Only valid when the external bus width is 16 bits. '

Remarks The dotted line indicates high impedance.
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Refresh Timing
T T2 T3
cLKOUT /—\‘_/ !\’_/‘_—\_/ S L
@t 9 ®
A16-A23, r
ADS-AD15 v Add
(With 8-Bit - ross
External Bus)
>t
ADO-AD7, - h
ADS-AD1§  TTTTUeTTTTopesetetet A Address >’,§ """"""""""""""""" ( """"""
(With 16-Bit
External Bus)
- - — @
@ @
—_ + €
ASTB a St \
S T - @— - ®
@ . - .
\ / )
RAS _/ . / \___
K3
K2
_ A
RD, IORD _/
= - @
WRL, WRH, 4
JOWR 7
@ > ~t @ -t
4

*  QOnly valid when the external bus width is 16 bits.

Remarks The dotted line indicates high impedance.
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Ready Input Timing

{1) 1 data wait inserted

T T2 T™Wh

T3

READY / \ /

(2) 2 data waits inserted

T T2 ™ TW:2 T3

S aYa s YRl

. - @
—» @ (e

\ / \

(3) n data waits inserted (n 2 3)

T T2 TWez TWet TWh T3

wor \_/ A\

. -8

\. A
READY

Remarks The READY input becomes valid when the corresponding field of the PWCn register (n = 0 or 1) is other
than "00" (binary).
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DMA Timing (External Memory — External 1/0)

WN =

T T2 T3
wor | A 2 S S
A16-A23, e f . ®!‘_ il
'(wi?;\ABEL?t L Addres? K
External Bus) @‘
e — Nigomn v SN I e
gtiter:ng?ﬁ;) / 2
| e T
= —HEM 21\
-t &
@ ot e e
RAS®1 _/ \L } b NI
&)
O->t—= <46 T
@ —>t—t=
D) / \ /
e L)
% WRH / i
: & e
OWR / \
@
o - > o
DMAAK 2 @ i
DMAAK. \ |
(7 —
TaEr \ 7
) —» - 3 > @ —tte—
s ) '8

Remarks The dotted line indicates high impedance.
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Only activated when a DMA transfer is performed on memory block 1 or 4 (set by the MBC register).
Only valid when the external bus width is 16 bits.

The bus is activated when the last transfer in intelligent DMA mode-2 or 2—channel operating mode
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DMA Timing (External /O — External Memory)

T1 T2 T3
CLKOUT /—\_j \ 7 S f \ 7': \
A16-A23, QD —{ @) - (D
ADB-AD15 )
{With 8-Bit L Address
External Bus)
ADO-AD7, rllel®
ADS-ADIS e N o NN i _r—__——— _ ____
(With 16-8it Address |-} é <
External Bus) S
~ - | @9
@ | @ -
AST8 2N / \
1@ @
@ i
BAE 7
RAS*1 J \ }
e - @%
RD, IOWR / -l
it—@35) - —ta— G5
WAL, WRH . /
<)
) -l
@t ® -
/ \ {
ORD ! )
8 ) >~ - L—L@ -
> DA I
DMAAKO,
DMAAKT \ Z
4—@—»
TCEO, *3
e \ /
& - - ® &) —»i-1=

- X s

Only activated when a DMA transfer is performed on memory block 1 or 4 {set by the MBC register).

Only valid when the external bus width is 16 bits.
The bus is activated when the last transfer in intelligent DMA mode-2 or 2-channel operating mode (stop

wn

in termination) is performed.

Remarks The dotted line indicates high impedance.
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INTPm Input Timing (m = 0 or 5)

CLKOUT M
—u® _®
INTPO-INTPS _/L JF‘ Z
® _ ) o

NMI Input Timing

N

POLL Input Timing

CLKOUT " N\—
POLL /
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DMARQm Input Timing (m = 0 or 1)

{1) Indemand release mode

{a) Address wait not inserted

T T2 T3 T T2 T3
S AVAWAWAVAVAWAVAWAWAW AW
ASTB /1 [\ [T\
I ~® -® —H-®
e K =
@
DMARQO L
DMARQ1 ] N ]
-6

(b) Address wait inserted

T TAW T2 T3 T TAW T2 T3

VAV AVaVaVaVa VaVaWa¥all
o |/ | S— \ [T\
DMAAKO, - - ﬂ
DMAAK1 \ _ /
omarco, T 2 as—
DMARQ! J [
18

{2) Inthe mode other than demand release mode

-— & — &

p
DMARQO, / S\_ 7!

DMARQ!

-

\
3
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Timer Output Timing

TOO00, TO01,7020,
T021,T030
- ©® < -
g I —

WDTOUT Output Timing

WDTOUT

BUSLOCK Output Timing

CLKOUT

BUSLOCK

Data Retention Timing (STOP Mode)

Voo @
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Hold Request Acknowledge Timing

{1} Innormal mode

cukour TAWAW AWA AWAWAN
— ] —~ &
HLDRQ _] 1 /
LY e
Bus g;?'tar'o‘l __________________________________________________ a7 A A
Lo e

FLDAK \

8

* ASTB, RD, WRH, WRL, DEX, RAS, BUSLOCK, IORD, IOWR, ADO to AD15, A16 to A23

{2) Release of hold mode for refresh cycle insertion

CLKOUT z

HLDRQ

Bus Control = ====
Signai* —

HLDAK

= 'ASTB, RD, WRH, WRL, DEX, RAS, BUSLOCK, IORD, IOWR, ADO to AD15, A16 to A23
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RESET Input Timing

{1) STOP mode release / power-on reset

Z]
w ) /

{2) Systemreset

—_— | . aQ ,
RESET [

CTSm Input Timing Im=0or 1)

CTSo0, CTS1 1!

[\
i

™
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Serial Interface Timing

(1} 3-wire serial I/O mode

~—®
SCKO, SCK1 \ ! / \
| ® | ®
P D T Y Ry SRS ey
®

SO0, SO1 J Output Data X

{2) SBlImode

Bus release signal transfer timing

5 _ [\ S

q A G G o

Command signal transfer timing

< _ wala

’ . @ €
$B0, $B1 ' ye ) X
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{3) UART mode
Transmit timing
® .
® @—
™C \‘_____/'ﬁL
L®
TxDO X Output Data X
}
D1 X

Output Data 7

Receive timing
L
{

RxDO, RxD1 X Input Data X X

Transmission enale timing

CTS0, CTS1 \

TxDO, TxD1

-

surgic ‘x ~Y X
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Parallel interface Timing

{1) Input mode

CLKOUT _/_\_/

DATASTB

PDO-PD7

BUSY

{2) Output mode

DATASTB

PDO-PD7

ACK

BUSY

\ /
o ® .
@ &)
r
_______ ] ’E___----_-_-.._--__-_--___.
[C]
o 4
/
r /[
®
-
X Output Data

®
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Port Input/Output Timing

T2Ti 13 Tm

&)

4
Input Port X
.
— @

Output Port N
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19. PACKAGE INFORMATION

120-Pin Plastic QFP ((J28) (Unit: mm)
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PGA (Unit: mm)

132-Pin
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20. RECOMMENDED SOLDERING CONDITIONS

This product should be soldered and mounted under the conditions recommended in the table below.

For soldering methods and conditions other than those recommended, contact our salesman.

Table 20-1 Surface Mount Type Soldering Conditions

uPD70433GD-5BB : 120-Pin Plastic QFP ((]28)

Recommended

Soldering Method Solderring Conditions Condition Symbol

Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C
Infrared reflow or above), Number of times: Once, Time limit: 7 days* (thereafter 36 IR35-367-1
hours 125°C prebanking required)

Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C
VPS or above)}, Number of times: Once, Time limit: 7 days* (thereafter 36 VP15-367-1
hours 125°C prebanking required)

Pin part heating Pin part temperature: 300°C or below, Duration: 3 sec. max. (per device side) —_—

* For the storage period after dry-pack decompression, storage conditions are max. 25 °C, 65 % RH.

Note Use of more than one soldering method should be avoided (except in the case of pin part heating).
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