N E C yPD71051

NEC Electronics Inc. Serial Control Unit
Description Ordering Information

The uPD71051 serial control unit is a CMOS USART  Parl Number Clock [MHz) Package
designed to provide serial data communications in  ,pp71051C-8 8 28-pin plastic DIP
microcomputer systems. The CPU uses it as a peri- 10 10

pheral I/0O device and programs it to communicate in ‘ .
synchronous or asynchronous serial data transmission GB-8 8 44-pin plastic QFP
protacols, including IBM bisync. GB-10 10

The USART receives serial data streams and converts L8 8 28-pin PLCC

them into parallel data characters for the GPU. While L-10 10
receiving serial data, the USART can also accept

parallel data from the CPU, convert it to serial, and Pin Configurations
transmit the data. The USART signals the CPU when it

has received or transmitted a character and requires 28-Pin Plastic DIP
service. The CPU may read complete USART status

data at any time. e \/"=ho,
Dy 2 27 [ Dy
Features RxDATA [] 3 26 [ vpp
O Synchronous operation G'::E : :: ::]].F:;?T(
One or two SYNC characters osce & =npars
Internal/external synchronization psJ7 & =208
Automatic SYNC character insertion Qs % 21}JRESET
O Asynchronous operation TxCLK O s 20 O CLK
wr[] 10 19 [] TxDATA
Clock rate: (baud rate) &sd 18 5 Txewp
X1, x16, or x64 c/o O 12 17hcTs
Send stop bits: 1, 1.5, or 2 bits ao] 13 16 |3 SYNC/BRK
Break transmission RxRDY [ 14 15 [ TxRDY
Automatic break detection £3-0007814

Valid start bit detection

0 Baud rate: DC - 240 kbit/s at x1 clock

O Full duplex, double-buffered transmitter/receiver

O Error detecticon: parity, overrun, and framing

O Five- to eight-bit characters

O Low-power standby mode

O Compatible with standard microcomputers

O Functionally equivalent to (except standby mode)
and can replace the uPD8251AF

{1 CMOS technology

O Single +5 V & 10% power supply

O Industrial temperature range —40 to +85°C

U 28-pin plastic DIP or PLCC or 44-pin plastic QFP

[0 8 MHz and 10 MHz

5¢-1

Downl oa8eetir dNFERaigIosm €l ectronic components distributor


http://elcodis.com/parts/5799912/UPD71051GB.html

uvPD71051

NEC

| Pin Configurations (cont)

44-Pin Plastic QFP
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28-Pin Plastic Leaded Chip Carrier (PLCC)
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Pin Identification

Symbol Fuaction

TxDATA Transmit data output

CLK Clock input

RESET Reset input

DSR Data set ready input

RTS Request to send output

DTR Data terminal ready output

RxCLK Receiver clock input

Vpo +5 V power supply

D7Dy Data bus

IG Internally connected (Do not connect
any signal 1o an IG pin)

RxDATA Receive data input

GND Ground

TxCLK Transmitter clock input

WR Write strobe input

] Chip select input

¢/D Control or data input

RD Read strobe input

RxRDY Receiver ready output

TxRDY Transmitter ready output

SYNC/BRK Synchronization/Break input/output

1S Clear to send input

TXEMP Transmitter empty output

NG Not connected

Pin Functions
D+-Dg [Data Bus]

D;-Dg are an 8-bit, 3-state, bidirectional data bus. The
bus transfers data by connecting to the CPU data bus.

RESET [Reset]

A high level to the RESET input resets the uPD71051
and puts it in an idle state. It performs no operations in
the idle state. The uPD71051 enters standby mode
when this signal falls from a high level to a low level.
Standby mode is released when the CPU writes a mode
byte to the uPD71051. The reset pulse width must be at
least 6 1cyk cycles and the clock must be enabled.
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CLK [Clock]

This clock input produces internal timing for the
4PD71051. The clock frequency should be at least 30
times the transmitter or receiver clock input frequency
(TxCLK, RxCLK) in sync or async mode with the X1
clock. This assures stable operation. The clock
frequency must be more than 4.5 times the TxCLK or
RxCLK in async mode using x16 or x64 clock mode.

CS |Chip Select]

The CS input selects the uPD71051. The 4uPB71051 is
selected by setting CS =0. When CS =1, the uPD71051
is not selected, the data bus (D7-Dg) is in the high
impedance state, and the RD and WR signals are
ignored.

RD [Read Strobe]

The RD input is tow when reading data or status
information from the yPD71051.

WR [Write Strobe]

The WR input is low when writing data or a control byte
to the uPD71051.

C/D [Control or Data]

The C/D input determines the data type when accessing
the uPD71051. When C/D = 1, the data is a control
byte (table 1} or status. When C/D = 0, the data is
character data. This pin is normally connected to the
least significant bit (Ag) of the CPU address bus.

Table 1. Control Signals and Operations

CS R0 WR c/D

uPDT1051 CPU Dperation

Receive data buffer

0 0 1 0 Read recerve data
Data bus
Status register
0 0 1 1 Read status
Oata bus
Data bus
¢ 1 0 D O Write transmit data
Transmit data buffer
Data bus
] 1 0 1 {} Write contro! byte
Control byte register
Data bus
0 1 1
* High impedance Nene
1 X X X Data bus None

High impedance
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DSR [Data Set Ready]

DSR is a general-purpose input pin that can be used for
modem control. The status of this pin can be determined
by reading bi 7 of the status byte.

DTR [Data Terminal Ready]

DTR is a general-purpose output pin that can be used
for modem control. The state of this pin can be
controlled by writing bit 1 of the command byte. If bit 1
=0, then DTR =1. f bit1 =1, then DTR=0.

RTS [Request to Send]

RTSisa general-purpose output pin that can be used
for modem control. The status of this pin can be
controlled by writing bit 5 of the command byte. f bit 5
=1, then RTS=0. If bit 5 =0, then RTS = 1.

CTS [Clear to Send]

The CTS input controls data transmission. The
puPD710561 is able to transmit serial data whe_l_1__CTS =0
and the command byte sets TXxEN = 1. if CTS is set
equal to 1 during transmission, the sending operation
stops after sending all currently written data and the
TxDATA pin goes high.

TxDATA [Transmit Data]

The uPD71051 sends serial data over the TxDATA
output.

TxRDY [Transmitter Ready]

The TxRDY output tells the CPU that the transmit data
buffer in the uPD71051 is empty; that is, that new
transmit data can be written. This signal is masked by
the TxEN bit of the command byte and by the CTS
input. It can be used as an interrupt signal toc request
data trom the CPU.

The status of TxRDY can be determined by reading bit
0 of the status byte. This allows the uPD71051 to be
polled. Note that TxRDY of the status byte is not
masked by CTS or TXEN.

TxRDY is cleared to 0 by the falling edge of WR when
the CPU writes transmit data to the uPD71051. Data in
the transmit data buffer that has not been sent is
destroyed if transmit data is written while TxRDY = 0.

5¢~3
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TxEMP [Transmitter Empty]

The uPD71051 reduces CPU overhead by using a
double buffer: the transmit data buffer (second buffer)
and the transmit buffer (first buffer) in the transmitter.
When the CPU writes transmit data to the transmit data
buffer (second buffer), the uPD71051 sends data by
transferring the contents of the second butfer to the
first buffer, after transmitting the contents of the first
buffer.

This empties the second bufferand TxRDY is setto 1.
The TXEMP output becomes 1 when the contents ofthe
first buffer are sent and the second buffer is empty.
Thus, TXEMP = 1 shows that both buffers are empty. In
half-duplex operation, you can determine when to
change from sending to receiving by testing TXEMP = 1.

When TXEMP = 1 occurs in async mode, the TXDATA
pin goes high. When the CPU writes transmit data,
TXEMP is set to 0 and data transmission resumes.

When TXEMP = 1 occurs in sync mode, the uPD71051
loads SYNC characters from the SYNC character
register and sends them through the TxDATA pin.
TXEMP is set to 0 and resumes sending data after
sending {(one or two) SYNC characters and the CPU
writes new transmit data to the uPD71051.

TxCLK [Transmitter Clock]

The TxCLK input is the reference clock input that
determines the transmission rate. Data is transmitted
at the same rate as TxCLK in sync mode. In async
mode, set TXCLK to 1, 16, or 64 times the transmission
rate. Serial data from TxDATA is sent at the falling edge
of TxCLK.

For example, a rate of 19200 baud in sync mode means
that TxCLK is 18.2 kHz. A rate of 2400 baud in async
mode can represent a TxCLK of:

x1 clock = 2.4 kHz
%16 clock = 38.4 kHz
x64 clock = 153.6 kHz

RxDATA [Receive Data]

The uPD71051 receives serial data through the RxDATA
input.

RxRDY [Receiver Ready]

The RxRDY output becomes 1 when the uPD71051
receives one character of data and transfers that data
to the receive data buffer; that is, when the receive data
can be read. This signal can be used as an interrupt
signal for a data read request to the CPU. You can

. -
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determine the status of RXRDY by reading bit 1 of the
status byte and use the uPD71051 in a polling applica-
tjon. RXRDY becomes 0 when the CPU reads the
receive data.

Unless the CPU reads the receive data (after RxRDY =
1is set) before the next single character is received and
transferred to the receive buffer, an overrun error
occurs, and the OVE status bit is set. The unread data
in the receive data buffer is overwritten by newly
transferred data and lost.

RxRDY is setto 0in the receive disable state. This state
is set by changing the RxEN bit to 0 through the
command byte. After RxEN is setto 1 (making receiving
possible), RxRDY becomes 1 whenever new characters
are received and transferred to the receive data buffer.

SYNC/BRK [Synchronization/Break]

The SYNC pin detects synchronization characters in
sync mode. The SYNC mode byte selects internal or
external SYNC detection. The SYNC pin becomes an
output when internal synchronization is set, and an
input when external synchronization is set.

The SYNC output goes high when the xPD71051
detects a SYNC character in internal synchronization.
When two SYNC characters are used, SYNC goes high
when the last bit of the two consecutive SYNC
characters is detected. You can read the status of the
SYNC signal in bit 6 of the status byte. Both the SYNC
pin and status are set to 0 by a read status operation.

In external synchronization, in order for the external
circuit to detect synchronization, a high level of at least
one period of RxCLK must be input to the SYNC pin.
When the uPD71051 detects the high level, it begins to
receive data, starting at the rising edge of the next
RxCLK. The high ievel input may be removed when
synchronization is released.

The BRK output is used only in async mode and shows
the detection of a break state. BRK goes high when a
low level signal is input to the RxDATA pin for two
character bit lengths (including the start, stop, and
parity bits). As with SYNC, you can read the status of
BRK in bit 6 of the status byte. BRK is not cleared by the
read operation.

The set BRK signal is cleared when the RxDATA pin
returns to high level, or when the uPD71051 is reset by
hardware or software. The SYNC/BRK pin goes low on
reset, regardless of previous mode. Figure 1 showsthe
break state and BRK signal.
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RxCLK [Receiver Clock] Block Diagram
RxCLK is a reference clock input that controls the ~
receive datarate. In sync mode, the receiving rate is the Statua |
same as RxCLK. In async mode, RxCLK can be 1, 16, or b wili’ ol
64 times the receive rate. Serial data from RxDATA is R o| 3| rel_Resister
input by the rising edge of RxCLK. 07 - Do (=Y Butter ‘? o ¥
T'Dau " LIENEN T--EM“:“ :;::;JA
VDD [Power] Bulter ? B[~ Ll Transmit | -eo TxEMP
N Control A s Hur Buffer] bes TxCLK
Register R b
5 V power supply. 2 1 HF Receiver J+—c RXDATA
TED e [ Sonane
GND [Ground] CeseT Bl | NE Bufter] eomick
Ground. %’;g " contrar pr—1 : {
BD Logic ) B || ﬁ (ls
Figure 1. Break Status and Break Signal WR o—=9 : Controt s Bsn
_ 7 p—< DTR
cs
8-bit Character, No Parity -
83-000782A

Stop Bit [2] Stop Bit
Start Bit
I> Character Bits 'V Character Bits |,
r + 1 r L 1
RxDATA | Do Dr i 1Pg | Dr !, I

j#—————First Data—w»le——— Second Data —i

Block Block [1]
6-bit Character with Parity

Parity Bit Parity Bit

Stop Bit (2] Stop Bit
Slad Bit Slart Bit
harlcler Bits

I-v»—Firsl Dnn—.l-—u— Socond Dala—-l
Block Block [1]
—

BRK

Start Bit
Chnracter Bm

RxDATA

BRK

Note:

[1] WhenRxDATA goes high in the stop bit position of the second data block,
the BRK signal level may {but does not always] become high for a
maximum of one bit time.

[2] Only one bit of the stop bit is checked.
83-000783A

uPD71051 Functions

The uPD71051 is a CMOS serial control (USART) unit
that provides serial communications in microcomputer
systems. The CPU handles the 4PD71051 as an ordinary
I/0 device.

The PD71051 can operate in synchronous or asynchro-
nous systems. In sync mode, the character bit length,
number of sync characters, and sync detection mode
must be designated. In async mode, the communication
rate, character bit length, stop bit length, etc., must be
designated. The parity bit may be designated in either
mode.

The uPD71051 converts parallel data received from the
CPU into serial transmitted data {from the TxDATA
pin}, and converts serial input data (from the RxDATA
pin} into parallel data so that the CPU can read it
(receiving operation).
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The CPU can read the current status of the uPD71051
and can process data after checking the status, after
checking for transfer errors, and uPD71051 data buffer
status.

The uPD71051 can be reset under hardware or software
control to a standby mode that consumes less power
and removes the device from system operation. In this
mode, the yPD71051's previous operating mode is
released and it waits for a mode byte to set the mode.
The uPD71051 leaves standby mode and shifts to a
designated operating mode when the CPU writes a
mode byte to it.

Status Register

The status register allows the CPU to read the status of
the uPD71051 except in standby mode. This register
indicates status and allows the CPU to manage data
reading, writing, and error handling during operations.

Receive Data Buffer

When the receiver has converted the serial data input
from the RxDATA pin into parallel data, the converted
data is stored in the receive data buffer. The CPU can
then read it. Data for one character entering the receive
buffer is transferred to the receive data buffer and
RxRDY becomes 1, requesting that the CPU read the
data.

s5¢=5
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Transmit Data Buffer

The transmit data buffer holds the parallel data from
the CPU that the transmitter will convert to serial data
and output from the TXDATA pin. When the CPU writes
transmit data to the uPD71051, the xPD71051 stores
data in the transmit data buffer. The transmit data
bufter transfers the data to the transmitter, which
sends the data from the TxDATA pin.

Control Register

This register stores the mode and the command bytes.

Control Logic

The control logic sends control signals to the internal
blocks and controls the operation of the #PD71051
based on internal and external signals.

Synchronous Character Register

This register stores one or two SYNC characters used
in sync mode. During transmission, the SYNC
characters stored in this register are output from the
TxDATA pin when the CPU does not send a new
character and TXEMP status is set. During receiving,
synchronization is establisned when the characters
received and the SYNC characters stored in this
register are the same.

Transmitter

The contents of the transmit data buffer are transferred
to the transmitter, converted from parallel to serial, and
output from the TxDATA pin. The transmitter adds
start, stop, and parity bits.

Receiver

The receiver converts serial data input from the RxDATA
pin into parallel data and transfers the paraliel data to
the receive data buffer, allowing the CPU to read it.

The receiver detects SYNC characters and checks
parity bits in sync mode. It detects the start and stop
bits, and checks parity in the async mode.

In async mode, receiving does not begin (the start bitis
not detected) until one effective stop bit (high levei) is
input to the RxDATA pin and Receive Enable (RXEN =
1) is set after setting up the mode.

Modem Control

This block controls the CTS, RTS, DSR, and DTR
modem interface pins. The RTS, DSR, and DTR pins
can also be used as general-purpose /O pins.

Dovvnlog(_gd'f'roﬁn Elcodis.com electronic components distributor

Absolute Maximum Ratings

Tp = +25°C

Rower supply voltage, Vpp ~05t0 +7.0V
Input voltage, V —05tovpp+03V
Qutput volitage, Vg —05to Vpp +03V
Operating temperature, Topy —40°C to +85°C
Storage temperature, TgTg —65°C to +150°C
Power dissipation, PDyax 10w

Comment: Exposing the device to stresses above those listed in
Absolute Maximum Ratings could cause permanent damage. The
device is not meant to be operated under conditions outside the
limits described in the operational sections of this specification.
Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

Capacitance
Ta=+25°C, Vpp =0V

Limits Test
Parameter Symbol Min Max Unit Gonditions
Input capacitance Gy 10 oF E;nfn;,:gtie d pins
1/0 capacitance Cio 20 pF  returnedto OV

DC Characteristics
Tp = —40°C to +85°C, Vpp = +5 V £ 10%

Limits

Parameler Symbol Min Typ Max Unit Test Conditions
Input voitage  Viy 22 Vpp+03 V
high
Input voitage Vi —0.5 08 v
low
Output voltage Vou 0.7 xVpp V  gy=—400pA
high
Output voitage VgL 0.4 Vo o lgL=25mA
low
Input leakage Iy 10 wA  Vi=Vpp
current high
Input leakage Iy —10 wpA V=0V
current low
Output leakage I oH 10 A Vg=Vpp
current high
Output leakage I gL 10 pA Vg=0V
current low
Supply current

uPD71051 Ipp1 0  mA  Normal mode

lpp2 50 100 wA Stand-by mode
uPD71051-10  lppq 10 mA Normal mode
IpD2 2 50 pA  Stand-by mode
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AC Characteristics
Ta = —40°C to +85°C, Vpp = 5 V £10%

8 MHz Limits 10 MHz Limits
Parameter Symbol Min Max Min Max Unit Test Conditions
Read Cycle
Address setup to RD J tsAR 0 0 ns €S.c/D
Address hold from RD tHRA 0 0 ns CS.C/D
RD low level width tRRL 150 95 ns
Data delay from RD | {DRD 120 85 ns CL =150 pF
Data float from RD tFRD 10 80 10 65 ns
Port (DSR, CTS) set-up to RD ¢ tspR 20 20 tovk
Write Cycle
Address setup to WR } tsaw 0 0 ns S, C/D
Address hold from WR 1 tHWA 0 0 ns CS.c/D
WR low level width twwL 150 95 ns
Data setup to WR ! tspw 80 80 ns
Data hold from WR tHwD 0 0 toyk
Port (DTR, RTS), delay from WR T tpye 8 8 toyK
Write recovery time tpy 6 6 foyk Mode initialize
8 8 toyk Async mode
16 16 oy Sync mode
Serial Transfer Timing m
CLK cycle time toyk 125 DC 100 DC ns
CLK high level width tkkn 50 35 ns
CLK low level width kKL 35 25 ns
CLK rise time tkr 5 20 5 20 ns
CLK fall time tKE 5 20 5 20 ns
TxDATA delay from TxCLK tDTKTD 0.5 05 us
Transmitter input clock pulse tTKTKL 12 12 toyk 1xBR (Note 1)
width low level 1 1 tevk 16x, 64xBR
Transmitter input clock pulse TKTKH 15 15 teyk 1xBR
width high level 3 3 tovk 16x. 64xBR
Transmitter input clock i DC 240 0c 300 kHZ 1xBR
frequency (Note 2 DC 1536 DC 1920 khz 16%BR
DC 1536 DC 1920 kHz B4xBR
Receiver input clock pulse tRKRKL 12 12 tovk 1xBR
width low level 1 1 TovK 16x. 64xBR
Receiver input clock pulse tRKRKH 15 15 toyk 1xBR
width high level 3 3 tork 16x. 64xBR

s¢-7T
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AC Characteristics (cont)

8 MHz Limits 10 MHz Limits
Parameter Symbol Min Max ~ Min Max Unit Test Conditions
Serial Transfer Timing fcont)
Receiver input clock frequency frk DC 240 DC 300 kHz 1xBR
(Note 2) DC 1536 DC 1920 kHz 16xBR
DC 1536 DC 1920 kHz 64xBR
RxDATA set-up to Sampling pulse tsRosP 1 1 us
RxDATA hold from sampling tHSPRD 1 1 us
pulse
TxEMP delay time (TxDATA) tpTXEP 20 20 teyk
TxRDY delay time (TxRDY1) DTXR 8 8 tovK
TxRDY delay time (TxRDY ) tOwWTXR 200 100 ns
RxRDY delay time {RxRDY1) tDRXR 26 26 toyk
RxRDY delay time (RxRDY |} DRRXR 200 100 ns
SYNC output delay time tDRKSY 26 26 toyk
(for internal sync)
SYNGC input set-up time tSSYRK 18 18 tovk
(for external sync})
RESET pulse width 6 6 teyk
Notes:
(1) BR = Baud rate
(2) 1xBR: frg orfry = 1/301c 1k, 16x, 64xBR: fr or frg < 1/4.51c 1«
(3) System CLK is needed during reset operation
{4) Status update can have a maximum delay of 28 tgyk from the
event effecting the status.
Timing Waveforms
Write Data Cycle Read Data Cycle
] | _ \ |
cp e W c/D ) & X
sAR tHRA
| \ ‘ ‘ p—tsPR——| .
tar i . RARL
WR r m—j RD \ ' '
FRD
I._{_tsuw——ci fwn I'ﬂ:u
D;- Do X 1 1 X D7 - Do i |
! ? }.—tolwnﬂ ‘ |
5TR, ATS )C DSR, CTS I |
! tDRAXR
Pilowntn
TXRDY / ; RKRDY _—/—_—\___
83-01913A
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Timing Waveforms (cont)

Transmitter Clock and TxDATA

-

wtorron

(378 [ R— H'TKTKH*—W
TxCLK [1 x BR] \ " \'

TxDATA

16TxCLK

omra
A

trkTi

Cycle

TN S
ﬂ—tDTKTD-—’ L

TxCLK {16 x BR}

treTiH

r

““‘Lf—’l

N/

s

X

TxDATA

83-000769B

Recelver Clock and RxDATA Timing

tRRNL VRKRKH —i
RAxCLK {1 x BR| \ \
3tevk tkxH 3teyk
Internal
Sampling
Pulse
|le———1Isnpsp lnspnn
RxDATA Start Bit 1st Data Bit X
R takRKL tRKAKH
I 8RxCLK i 8 RXCLK 16 RxCLK I |
Cycle Cycle Cycle '1
AXCLK [16 x BR] m
3tevk KKH 3tcvk
Internal
Sampling
Pulse — ‘/_\ e
; isRDSP tH spno
RXDATA J Start Bit 1st Data Bit M ) 4
— ‘ —
83-0D0768B
AC Test Input Write Recovery Time
22V 2.2V -
24V WR
oasy N = Test Points — X \_
- 0ay 08V oty —————]
83-0007664 Main Clock

[——— ICYK ————

83-000770A
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Connecting the uPD71051 1o the System

The CPU uses the uPD71051 as an 1/O device by
allocating two |/O addresses, set by the value of c/D.
One 1/0O address is allocated when the level of C/Dis
low and becomes a port to the transmit and receive
data register. The other I/O address is allocated when
C/Dis highand becomes a port to the mode, command,
and status registers. Generally, the least significant bit
(Ag) of the CPU address bus is connected to C/Dto get
a continuous I/O address. This is shown in figure 2.

Pins TXRDY and RxRDY are connected to the CPU or,
when interrupts are used, to the interrupt pin of the
interrupt controiler.

Operating the 4xPD71051

Start with a hardware reset (set the RESET pin high)
after powering on the pPD71051. This puts the
uPD71051 into standby mode and it waits for a mode
byte. In async mode, the yPD71051 is ready for a
command byte after the mode byte; the mode byte sets
the communication protocol to the async mode. In
sync¢ mode, the uPD71051 waits for one or two SYNG
characters to be sent after the mode byte; set c/h=1.

A command byte may be sent after the SYNC characters
are written. Figure 3 shows this operation sequence.

In both modes, itis possible to write transmit data, read
receive data, read status, and write more command
bytes after the first command byte is written. The
uPD71051 performs a reset, enters standby mode, and
returns to a state where it waits for a mode byte when
the command byte performs a software reset.

Figure 2. System Connection

Address Bus >
A
CPU A l [ o A
{ﬁ U Data Bus J
— 4PD71051
MEM/IO D d
D7-Dg
C/D
(E
RD RD
WR WR

83-000784A

Figure 3. uPD71051 Operating Procedure

Hardware Reset

¥

Write Mode Byte

Double
Sync
Character

Write
Sync Character 1

Write
Sync Character 1

l

Write
Sync Character 2

!

Write

Command Byte

Y

tatus:
Data:
Command:

[Note 1]

Read Siatus

Write/Read Data

Write
Command Byte

Software
Reset?

Nofe:
[1} This is done with C/D = 0. Others are cperated with c/D-—1.
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Mode Register

When the uPD7105% is in standby made, writing a
mode byte to it will release standby mode. Figure 4
shows the mode byte format for designating async
mode. Figure 5 shows the mode byte format for
designating sync mode. Bits 0 and 1 must be 00 to
designate sync mode. Async mode is designated by all
other combinations of bits 0 and 1.

The P1, PO and L1, LO bits are common to both modes.
Bits P1 and PO (parity) control the generation and
checking (sending and receiving) functions. These
parity bit functions do not operate when PO = 0. When
P1, PO = 01, the uPD71051 generates and checks odd
parity. When P1, PO=11, it generates and checks even
parity.

Bits L1 and L0 set the number of bits per character (n).
Additional bits such as parity bits are not included in
this number. Given n bits, the uPD71051 receives the
lower n bits of the 8-bit data written by the CPU. The
upper bits (8 -n) of data that the CPU reads from the
uPD71051 are set to zero.

The ST1, ST0 and B1, BO bits are used in async mode.
The 8T1 and STO bits determine the number of stop
bits added by the uPD71051 during transmission.

The B1 and BO bits determine the relationship between
the baud rates for sending and receiving, and the
clocks TxCLK and RxCLK. B1 and B0 select a multi-
plication rate of 1, 16, or 64 for the frequency of the
sending and receiving clock relative to the baud rate.
Multiplication by 1 is not normally used in async mode.
Note that the data and clock must be synchronized on
the sending and receiving sides when multiplication by
1 is used.

The SSCand EXSYNC bits are used in sync mode. The
SSC bit determines the number of SYNG characters.
SSC = 1 designates one SYNC character. SSC =0
designates two SYNC characters. The number of
SYNC characters determined by the SSC hit are
written to the uPD71051 immediately after writing the
mode byte.

The EXSYNC bit determines whether sync detection
during receiving operations is internal or external.
EXSYNC = 1 selects external sync detection and
EXSYNC = 0 selects internal sync detection.

Downloaded from Elcodis.com electronic components distributor

Figure 4. Mode Byte for Setting Asynchronous Mode

_Cm=1
7 6 5 4 3 2 1 0
Isti]sTo] P10 [ 1] o] B1]Bo]

B1 | B0 Baud Rate
0l x 1 Clock

1 ] x 16 Clock

1 1 x 64 Clock

L1 | Lo Character Length
0|0 5-bit

[ 6-bit

1 0 7-bit

191t 8-bit

P1 | PO | Parity Generate/Check

X ° No Parity
LE R Odd Parity
1 1 Even Parity
$T1f5T0] Transmit Stop Bits
Use lllegal
1-bil

1-1/2 bit

-l |lalo
“lalalo

2-bit

x:don'tcare
83-000786A

Figure 5. Mode byte for Setting Synchronous Mode

c/b=1
7 [ 5 4 3 2 1 0
Issclexsync|pi]po [ Lifo] o] o]
||

it | LD Character Length
o 0 S-bit
0] 8-bit
1 0 7-bit
1 1 8-bit
P11 PO |Parity Generate/Check
x [t} No Parity
ol Odd Parity
1 1 Even Parity
EXSYNC Sync Delfect
0 Internally [Output)
1 Externally [Input]
§SC Sync Characters
0 2 [8SC]
1 1
x: don't care
B83-00078TA
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Command Register

Commands are issued to the uPD71051 by the CPU by
command bytes that control the sending and receiving
operations of the uPD71051. A command byte is sent
after the mode byte (in sync mode, a command byte
may only be sent after writing SYNC characters) and
the CPU must set C/D = 1. Figure 6 shows the
command byte format.

Bit EH is set to 1 when entering hunt phase to
synchronize in sync mode. Bit RXEN should also be set
to 1 at that time. Data reception begins when SYNC
characters are detected and synchronization is
achieved, thus releasing hunt phase.

When bit SRES is setto 1, a software reset is executed,
and the xPD71051 goes into standby mode and waits
for a mode byte.

Bit RTS controls the RTS output pin. RTS is low when
the RTS bit = 1, and goes high when RTS = 0.

Setting bit ECL to 1 clears the error flags (PE, OVE, and
FE) in the status register. Set ECL to 1 when entering
the hunt phase or enabling the receiver.

Bit SBRK sends a break. When SBRK = 1, the data
currently being sent is destroyed and the TxDATA pin
goes low. Set SBRK = 0 to release a break. Break also
works when TxEN = 0 (send disable)}.

Bit RXEN enables and disables the receiver. RxEN =1
enables the receiver and RXEN = 0 disables the
receiver. Synchronization is lost if RXEN = 0 during
sync mode.

Bit DTR controls the DTR output pin. DTR goes low
when the DTR bit = 1 and goes high when the DTR
bit = 0.

The TxEN bit enables and disables the transmitter.
TxEN = 1 enables the transmitter and TxEN = 0
disables the transmitter. When TxEN = 0, sending
stops and the TXxDATA pin goes high (mark status)
after all the currently written data is sent.

Status Register

The CPU can read the status of the 4PD71051 at any
time except when the gPD71051 is in standby m mode.
Status can be read after setting G/D =1 and RD=0.
Status is not updated while being read. Status updating
is delayed at least 28 clock periods after an event that
affects the status. Figure 7 shows the format of the
status register.

Dovvmgeﬂed'frdra Elcodis.com electronic components distributor

The TXxEMP and RxRDY bits have the same meaning as
the pins of the same name. The SYNC/BRK bitgenerally
has the same meaning as the SYNC/BRK pin. in
external synchronization mode, the status of this bit
does not always coincide with the pin. In this case, the
SYNC pin becomes an input and the status bitgoesto1
when a rising edge is detected at the input. The status
bit remains at 1 until it is read, even when the input level
at the SYNC pin goes low. The status bit becomes 1
when a SYNC character is input with the RxDATA
input, even when the pin is at a low level.

The DSR bit shows the status of the DSR input pin. The
status bit is 1 when the DSR pin is low.

The FE bit (framing error) becomes 1 when less than
one stop bit is detected at the end of each data block
during asynchronous receiving. Figure 8 shows how a
framing error can happen.

Figure 6. Command Byte Format

cib=1

| en]sres [nis]ealsanx}nxen [njrn] T:oElﬂ
L

TxEN| Transmit Enable
[} Disable
1 Enable

DTR | DTR
] D

ntrol

13

3
w

3

=1
Q

-

-

b
I

RAXEN| Recelve Enable
0 Disable
1 Enable

SBRK Send Break

TxDATA Pin
Normal Operation

1 TxDATA =0

ECL Error Clear

L] No Operalion

1 Error Flag Clear
RTS | ATS Pin Coantrol

0 RTS =1

1 RTS =0

SRES| Software Reset

0 No Qperation

1 Reset Operation

EH [1]| Enter Hunt Phase
1} No Operation

1 Enter Hunt Phase

Note:
[1] The EH bit is effective only in SYNC mode.
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The OVE bit (overrun error) becomes 1 when the CPU
delays reading the received data and two new data
bytes have been received. In this case, the first data
byte received is overwritten and lost in the receive data
buffer. Figure 9 shows how an overrun can happen.

The PE bit (parity error) becomes 1 when a parity error
OCCUrs in a receive state.

Figure 7. Status Register Format

c/D=1
7 6 5 4 3 2 1 0
I DSR Ig;:mIFEiOVEIPEITxEMP] RxR DYI TxADY
T Same as the Outpul Pin
"~ Function with the Same Name
Trasmit Data
TxRDY Buffer State
0 Full
1 Empty
PE Parity Error
0 - Na Error
1 - Error
OVE | Overrun Error

0 - No Error

1 - Error

FE Framing Error

Framing, overrun, and parity errors do not disable the
uPD710571’s operations. All three error flags are cleared
to O by a command byte that sets the ECL bit to 1.

The TxRDY bit becomes 1 when the transmit data
buffer is empty. The TxRDY output pin becomes 1
when the transmit data buffer is empty, the CTS pinis
low, and TxEN = 1. That is, bit TXxRDY = Transmit Data
Buffer Empty, pin TxRDY = (Transmit Data Buffer
Empty)s(CTS = 0)s(TXEN = 1).

Figure 8. Framing Error

1 Character = 5-bit, No Parity, 1 Stop Bit

1] In the breek state:
o e hrenk state Enter the Break State

moara | [TTTITIION,
f 1, \ T I\! 1

FE=1

Start Stop Start
Bit Bit Bit Set because a stop bit

should be here.

[2] A large frequency difterence between RxCLK and TxCLK:
I Siop bit
RxDATA m -
riis "IT FE=1
PV Y VAN /This puise samples the stop bil. Because of
| l I | l | the frequency of RXCLK is lower than that of

TxCLK the start bit is sampled too late
In time.

Sampiing
Puise

[3] When data is changed during transmission; {Using less
rellable transmission circuit, etc.]

Start Stop Start Stop Start
- Eﬂs':":m Coxea Bil Bit  Bit Bit Bit
: ;tz:: i ; ! \!BII Ch | Btt \B'l Ch
Filgure 9. Overrun Error

OVE RxRDY CPU Re{;elve 33;3 'B'uf]fer R[e;_:ei:;ﬂ::ﬂe]r Rt x Data
o CAC A A srharo X b A0 (L oA e e
o o resonwoe{ T [ T 1T 1 1 11 CEHAAA T R crer
o 0 IR | e 040 4 e crars
0 1 A et o] L1 1 | | | [ Ve cha
o 1 100 7 7 9 S . vt 7 T T I R I W W 77 77 el
o A e ) | A A A e enar
0o O e O i 2 e cnar
U Chd e ooz |1 | | [ | [ Prge—cnars

Char 1 is not read by the CPU and is discarded on receipt of Char 2
5¢—-13
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Sending in Asynchronous Mode

The TxDATA pin is typically in the high state (marking)
when data is not being sent. When the CPU writes
transmit data to the uPD71051, the uPD71051 transfers
the transmit data from the transmit data butfer to the
send buffer and sends the data from the TxDATA pin
after adding one start bit (low fevel) and a programmed
stop bit. |f parity is used, a parity bit is inserted between
the character and the stop bit. Figure 10 shows the data
format for async mode characters. Serial data is sent
by the falling edge of the signal that divided TxCLK
(1/1, 1/16, or 1/64).

When bit SBRK is set to 1, the TxDATA pin goes low
(break status), regardless of whether data is being
sent. Figure 11 is a fragment of a typical program to
send data in the async mode. Figure 12 shows the
output from pin TxDATA.

Figure 10. Asynchronous Mode Data Format

No Parity e Do ' 0 Drn Dn
Mark I Bit Ii N - Stop |_
Data Bits Bit(s]
With Parity o Do oy . Dot ‘ D,
Markl Bit r : . R 1 smp L—
Data Bits Parity Bitls)
n=4,567 Bit
Stop Bit = 1 bit, 1.5 bit, 2 bit
A3-000789A

Figure 11. Asynchronous Transmitter Example

ASYNTX : CALL ASYNMOD :Set async mode
MOV AL, 000100018 :Command: clear error flag, transmit enable
ouT PCTRL,AL
MOV BwW, OFFSET TXDADR ;Transmit data area

TXSTART : IN AL, PCTRL
TEST1 AL, 0 :Read status
BNE TXSTART ‘Wait untit TxRDY =1
MOV AL, [BW] ;Write transmit data
ouT PDATA, AL
INC BW :Set next data address
CMP AL, OCH
BNE TXSTART :End if data=10
RET

TXDADR DB 'NEC’ :Transmit data 4EH, 45H, 43H, 00
DB 0

ASYNMOD : MOV AL O :Writes control bytes three times
ouT PCTRL, AL :with 0OH to unconditionally
ouT PCTRL, AL :accept the new command byte
ouT PCTRL, AL
MOV Al., 01000000B :Software reset
ouT PCTRL, AL
MOV AL, 111110108 ;Write mode byte
ouT PCTRL, AL :Stop bit = 2 bits, even parity
RET .7 bits/character, x16 clock

Figure 12. TxDATA Pin Output

TxDATA Mark

Stop
Parity

l_%_‘._l I__‘_l
4EH as5H
" £
Stant Start

I
43H
5|art Slarl
Stop Stop Stop

Parity Parity Parity

83-000730B
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Receiving in Asynchronous Mode

The RxDATA pin is normally in the high state when
data is not being received, as shown in figure 13. The
uPD71051 detects the falling edge of a low level signal
when a low level signal enters it.

The uPD71051 samples the level of the RxDATA input
(only when x16 or x64 clock is selected) in a position
1/2 bit time after the falling edge of the RxDATA input
to check whether this low level is a valid start bit. It is
considered a valid start bit if a low level is detected at
thattime. If a low level is not detected, it is not regarded
as a start bit and the uPD71051 continues testing fora
valid start bit.

When a start bit is detected, the sampling points of the
data bits, parity bit (when used), and stop bit are
decided by a bit counter. The sampling is performed by
therising edge of the RxCLK when an X1 clock is used.
When a x16 or x64 clock is used, it is sampled at the
nominal middle of RxCLK.

Figure 13. Start Bit Detection

RXDATA [1] w T
I Sampling
RxDATA [2] \
1 4
| Sampling
Bit Boundary L 1 L !

Note:
{1] Start bitis not recognized because R x Data is high at the sampiing time.
[2) Start is recognized because R x Data is low at the sampling time.

83-000791A

Figure 14. Asynchronous Receiver Example

Data for one character entering the receive bufter is
transferred to the receive data buffer and causes
RxRDY = 1, requesting that the CPU read the data.
When the CPU reads the data, RxBRDY becomes 0.

When a valid stop bit is detected, the uPD71051 waits
forthestart bit of the next data. If a low level is detected
in the stop bit, a framing error flag is set; however, the
receiving operation continues as if the correct high
level had been detected. A parity error flag is set if a
parity error is detected. An overrun error flag is set
when the CPU does not read the data in time, and the
next receiving data is transferred to the receive data
buffer, overwriting the unread data. The yPD71051's
sending and receiving operations are not affected by
these errors.

If alow level is input to the RxDATA pin for more than
two data blocks during a receive operation, the
uPD71051 considers it a break state and the SYNC/BRK
pin status becomes 1.

In async mode, the start bit is not detected untit a high
level of more than one bit is input 1o the RxDATA pin
and thereceiveris enabled. Figure 14isafragmentofa
typical program to receive the data sentin the previous
async transmit example.

ASYNRX : CALL ASYNMOD
MOV AL, 00010100B
ouT PCTRL,AL
MOV BW, OFFSET RXDADR

RXSTART : IN AL, PCTRL
TEST1 AL, 1
BNE RXSTART
IN AL, PDATA
MOV [BW], AL
INC BW
CMP AL, O0H
BNE RXSTART
RET

RXDADR DB 256 DUP

;Set ASYNC mode
;Command: clear error flag, receive
;enable

:Data store area

;Read status

:Wait until RxRDY =1

:Read and store the receive data
:Set next store address

;End if data=0

;Reserve receive data area

Downloaded from Elcodis.com electronic components distributor
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Sending in Synchronous Mode

Figure 15. Synchronous Mode Data Format

Fotlowing the establishment of sync mode and the
enabling of the transmitter, the TXDATA pin stays high
until the CPU writes the first character (normally,
SYNGC characters). When data is written, the TXxDATA
pin sends one bit for each falling edge of TxCLK if the
CTS pin is low. Unlike async mode, start and stop bits
are not used. However, a parity bit may be set. Figure
15 shows these data formats.

Characler Data without Parity

S

-
-

o T oo ] [ ow | o ]

! Onef‘jﬁ H l
Character Data with Parity .

o [ o [ T om [ o [ vaw]

L———-— One Ct:lracler with Parity ———————’l
n=4,58,7

B3-GA0TI2A

Once sending begins, the CPU must write data to the

uPD71051 at the same rate as that of TXxCLK. If TXxEMP
goes to 1 because of a delay in writing by the CPU, the
uPD71051 sends SYNC characters until the CPU writes
data. TXEMP goes to 0 when data is written, and the
data is sent as soon as transmission of SYNC characters
stops.

Figure 16. Synchronous Mode Transmit Timing

No. of Sync characters = 2 [BSC]

TxEMP ——‘

CTs=0 #PO71051 Transmits
Automatically
TxDATA Mark | Daac | Datat | batez | Dataz | patas | svnc | swwe | patas | oatas |
SYNC Chr1 S¥YNC Chr2 Chrt chr2
TxRDY _'l I l I' l r‘ l

Data0 Dalal Data 2 Data 3 Data 4

Command

Data Data B TxEN =0

LU U

L L L

83-0007930

Figure17. Issuinga Command During SYNC Character
Transmission

No. of Sync Characters = 1

Data By the 71051 By the 71051 By the CPU
TxDATA | | Sync | Sync [ sync
Character Character Character
oy [ L__]__—
TXEMP I ]
[2] [4]
s U
i1] [3)
= U I
Note:

[1] Confirm the automatic trasmission of the SYNC
character by the TXEMP slatus.

[2] Write SYMC character data.

[3] Conlfirm the beginning of SYNC characler trasmission
by the CPU by reading the status.

[4] Write command word.

83-000794A
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Automatic transmission of SYNC characters begins
after the CPU sends new data. SYNC characters are
not automatically sent by enabling the transmitter.
Figure 16 shows these timing sequences.

If a command is sent to the uPD71051 while SYNC
characters are automatically being sent and TxEMP =
1, the uPD71051 may interpret the command as a data

byte and transmit it as data. {f acommand must be sent
under these conditions, the CPU should send a SYNC
character to the uPD71051 and send the command
while the SYNC character is being transmitted. This is
shown in figure 17.

Figure 18 is afragment of a typical program for sending
in sync mode.

Figure 18. Synchronous Transmitter Example

SYNTX: CALL SYNMOD ;Set sync mode
MOV AL, 00010001B ;Command; clear error
ouT PCTRL, AL ;flags, transmit enable
MOV BW, OFFSET TXDADR :Start location of data area TxDADR
MOV CL, LDLEN :Set number of bytes (LDLEN) to be transmitted
MOV CH, 00H
TXLEN : iN AL, PCTRL ;Transmit the length byte
TEST1 AL, 0O
BZ TXLEN
MOV AL, LDLEN
ouT PDATA, AL
TXDATA : IN AL, PCTRL
TEST1 AL, 0O
BZ TXDATA :Transmit the number of
MOV AL, (BW) ;bytes specified by LDLEN
ouT PDATA, AL
INC BW
DBNZ TXDATA
MOV AL, 000100008 ;Command; clear error
ouT PCTRL, AL ;flags, transmit disable
RET
SYNC1 DB ? :SYNC character 1
SYNC2 DB ? ;SYNC character 2
LDLEN DB ? ;transmit data count
TXDADR DB 255 DUP (?) :transmit data
SYNMOD : MOV AL, COH
ouT PCTRL, AL :Write control bytes
ouT PCTRL, AL ;three times with OCH to
ouT PCTRL, AL ;unconditionally accept the new
;command byte
MOV AL, 010000008 :Software reset
ouT PCTRL, AL
MOV AL, 001111008 :Write mode byte: 2 SYNC
ouT PCTRL, AL :characters, internal sync detect,
:even parity, 8 bits/character
MOV AL, SYNC1
ouT PCTRL, AL :Write SYNC characters
MOV AL, SYNC2
ouT PCTRL, AL
RET

gc~17
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Receiving in Synchronous Mode

In order to receive in sync mode, synchronization must
be established with the sending side. The firstcommand
after setting sync mode and writing the SYNC character
must be EH = 1, ECL =1, and RxEN = 1. When hunt
phase is entered all the bits in the receive buffer are set
to 1. In internal synchronization, data on the RxDATA
pin is input to the receive buffer for each rising edge of
RxCLK and is compared with the SYNC character at
the same time. Figure 19 shows this internal sync
detection.

When the receive buffer and the SYNC character
coincide, and parity is not used, the uP071051 ends
hunt phase and SYNC is setto 1in the center of the last
SYNC bit. When parity is used, SYNC becomes 1in the
center of the parity bit. Receiving starts with the bit
which follows the bit when SYNC is set fo 1.

In external sync detection, synchronization is achieved
by setting the SYNC pin high from an external circuit
for at least one period of RxCLK. Hunt phase ends, and
data reception can start. At this time, the SYNC status

Figure 19. Internal Sync Detection Example

bit becomes 1, and goes to 0 when the status is read.
The SYNC status bit is set to 1 when the SYNC input
pas a rising edge followed by a high level of more than
one period of RxCLK, even after synchronization is
achieved.

The uPD71051 can regain lost synchronization anytime
by issuing an enter hunt phase command.

After synchronization, the SYNC character is compared
with each character regardiess of whether internal or
external synchronization is used. When the characters
coincide, SYNC becomes 1, indicating that a SYNC
character has been received. SYNC (SYNC status bit
only in external detection) becomes 0 when the status
is read.

Overrun and parity errors are checked the same way as
in async mode, affecting only the status flag. Parity
checking is not performed in the hunt phase. Figure 20
is a fragment of a typical program that receives the data
sent by the previous sync transmit program example.
Note that the frequencies of TxCLK on the transmitter
and RxCLK on the receiver must be the same.

Sync Characler 1

5-bit Character, No Parity, 2 Sync Characters
Sync Character 1 .- 31100B, Sync Character 2 —~ 110018

Sync Character 2

Note:

Since the character is 5 bits, part 1 of the sync character register jlower

five bits) is valid and part 2 doesn't matter. Similarly, in the receive
buftfer, parl 3is valid and part 4 is not used. SYNC —1whenpari1—=3.
With parity, the LSB af part 4 is the parity bit, but il is not compared with

the S¥YNC character.

LSB MSB LSB msa Al bits are set to 1 by
poONDOOOENDonDDOD AR
CPU Cperation . - ! T
SYNC @ @ Receive Butier @ @ RxDATA tnput -
Command EH=1 [ IxExix’lxjxExixix[xlxixixlx;x!xlxix{x] 1]
RxEN =1 0 ['!151i‘”;‘hi‘i‘“i‘!‘i‘i'i’i‘!'“ 1 | Mark
et o i e e e ]
N EE R ER R ERERER KN KRR ER ERTREREREREY ol l
N RS EE R ER Rl KEEREE N TR ERERERE 0
0 r17‘1§1[151i1i1}111]151iuiu§1i1i "1 1 Je—1 - SyncCharacter 1
0 [1i1}1[1§|i1}1j1£1|1jnio]1i1£1§1j1i1j<t1
o Bl e e e
o [l iajelaitiaiefel i ol il tfe—1]
0 r1f1';1]niui1i1i1f1|1i1}n':1iui1i1l1i1}'—o
o Criresri T b [le o o s i iiije—o -y nmctr2
0 rﬁo}nifg1i1':1E1E1[nf1inioi1i151l1iIJ-—1
Read Status 1 [ojnl1i1'loi1':1':1i1}1507.0515121&111[1}4——1J
/0 (o1t oi1 1 1 1 1Jotort 1ioi1i1i1i10 |pua
! . L ——
Cleared by Status Read @ @ X:?(?n‘l care
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Figure 20. Synchronous Recseiver Example

SYNRX : CALL SYNMOD . :Setsync mode
MOV AL, 10010100B ;Command: enter hunt
ouT PCTRL, AL ;phase, clear error flags, receive enable
MOV BW, OFFSET RXDADR ;Set receive data store address
RXLEN : iN AL, PCTRL
TEST1 AL, 1
BZ RXLEN :Receive the number of
IN AL, DATA .receive data
MOV STLEN, AL ;Set the number of
MOV ClL, AL ;receive data to both variable and
;counter
MOV CH, 00H
RXDATA : iN AL, PCTRL
TEST1 AL, 1
BZ RXDATA ;Receive and store the
iN AL, PDATA ;number of data bytes
MOV {BW],AL ;stated by the counter
INC BW
DBNZ RXDATA
MOV AL, 000000008 ;Command: receive disable
ouT PCTRL, AL
RET
STLEN DB ? :Set number of receiver data
RXDADR DB 256 DUP (0) ;Reserve receive data area
Standby Mode Figure 21. Standby Mode Timing
The uPD71081 is a low-power CMQOS device. In standby
mode, itdisables the external input clocks to the inside Hardware Reset
circuitry (CLK, TxCLK, and RxCLK), thereby con- RESET I_'“'T{Q )
suming less power. W N
A hardware reset is one way to enter standby mode. cs /
The input of a high level to the RESET pin causes the _ i} —
uPD71051 to enter standby mode at the falling edge of WA ( Mode Word
the high level. A software reset command is the other Internal i
way to enter standby mode. The only way to take the Standby Signal —uj
uPD71051 out of standby mode is to write a mode byte.
In standby mode, the TxRDY, TxEMP, RxRDY, and Software Reset N
SYNC/BRK pins are at low level and the TXxDATA, DTS, [_%] N
and RTS pins are at high level. e
. N . Software Resel Mode Word
Figure 21 shows the timing for standby mode. While Command
the internal standby signal is high, the external clocks Internal il
to the uPD71051 are ignored. If data (C/D =0) is written Standby Signat v
to the uPD71051 in standby mode, the operations are ki
undefined and unpredictable operation may resulit.
SC-19
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