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PAGING DECODER S-7041B

S§7041B is a fully integrated CMOS POCSAG (CCIR Radio Paging
code No.1) decoder and page controller for display pagers.The
decoded POCSAG data are transferred over a serial interface to a
microcontroller according to its commands for processing and
subsequent storage and display.

Its on chip buffer register allows the microcontroller to stay in
subclock (lower frequency) mode in receiving interrupt requests
from S§7041B.

S7041B also has an improved synchronization algorithm for efficient
power saving.

In addition to its conventional decoding and error correcting
function, it has a data conversion function for Chinese characters.
With 76.8kHz X’tal oscillator, the decoder can be applied to any one
of 512,1200 and 2400 bps system by using its internal registers.

B Features

- Low voltage operation 1.7Vmin - Multistage warm-up’s(BS1,2,3)

- Low current consumption 30uA max. @3.0V - Stop (power-down) mode provided for clock

- 8bit serial interface function only

- Data conversion function (data lenghth of 4, 7 or 8 bits) + Up to 2 bit random error correction

- 512/1200/2400bps register selectable -+ On-chip command decoder for CPU control

- 6 addresses and two frames (programmable - On-chip oscillator circuitry for 76.8kHz X'tal
address assignment) - 20 pin TSSOP

Programmable receiver warm-up’s

B Specifications

Table 1
(Ta=25°C, 76.8 kHz X'tal used unless otherwise noted)
Characteristic Value Condition
Operating Voltage 19
Range Vpp=1.7~3.6V
Average Current _
Consumption with no page 104A typ. Vop=3.0V
Average Current _
Corisumption at Stop Mode 8uA typ. Vop=3.0V
Operating Temp. Range -20°C~ +70°C
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B Dimensions
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M Absolute Maximum Ratings
Table 2
Rating Symbol Value Unit
Supply Voltage Vpp -0.3to +5.5 \'
Input Voltages VIN Vss-0.3toVpp +0.3 \Y
Output Voltages Vour Vgsto Vpp \
Storage Temperature o
Range Thias -40to +125 C
Operating Temperature o
Range Topr -20to +70 C
B Pin Configuration
Vpop [ Q 1 cpupO
SIGIN ] 1 CPURQ
BS3 [] —1BUSY
BS2 ] —1cour
BS1 [ 1 ORNG
ACCL [] [ INC
TEST [ —1CPUDI
) Xin 1 CPUCK
Xout [ 1 CS
Vss [ [ JRESET




PAGING DECODER
S$-7041B

HBlock Diagram

BS1 BS2  BS3

Pt

Variable Bit/Word / Batch -
Oscillator - - - Battery - save - Sta?us
counter counter control register
\ ‘i’ 1
Instruction decoder |«—— ——— S
\ \
- I . . Control register ——— CPUDO
SIGIN ————| Input data »1Bit Synchronization 9 Output logic
filter
-] |«———— CPUDI
Address register y 1
CPUCK
Y
Preamble and Address -
> oC code detect [ comparator Interrupt CPURQ
request
BCH error
detect and - »| message buffer

correct
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MW Pin Assignment

Table 3
Pin No Pin Name Functions
1 Vbp Positive power supply
2 IGIN Received data input
(Inverse or Noninverse register selectable)
3 BS3 Batterysaving signal output (for PLL)
4 BS2 Same as above (for quick charge)
5 BS1 Same as above (for RF and IF)
6 ACCL Test clock input for acceleration
7 TET Test input (with pull-up). SetsBS1,2,3 "H".
Enables test registers to be written by a uP.
8 Xin Oscillator circuit gate input
9 Xour Oscillator circuit drain output
10 Vss Connects to gnd.
1 RESET Hardware reset input (with pull-up)
12 e Chip select input for interfacing with a uP.
"L" input to this pin enables CPUDO terminal to indicate the status of the decoder.
13 CPUCK Serial clock input from a uP.
14 CPUDI Serial data input from a uP.
15 NC
Receiver out of range indication output. Goes "L" when a certain amount of time
16 ORNG has passed after the SC code loss.
The time after missing SC code selectable by internal registers "OR0" and "OR1".
Oscillator clock output
17 CouT Outputs osc. frequency (76.8kHz) or pseudo 32.768kHz with a duty ratio of 1/3 to
2/3. The frequency selected by the register "CSEL".
Pulled down to "L" when clock output is disabledby the "CDIS" register.
= Decoder busy indication output. While "L", no commands accepted, no data ready
18 BUSY
to be output.
Interrupt request signal output to a uP.
19 CPURQ Goes "L" on a page reception .
20 CPUDO Serial data outputto a uP.
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B Pin Structural Configuration
Table 4
Pin# | PinName | 110 Structure PU/PD Reset Remarks Circuit
1 VDD1 —
2 SIGIN CMOS I
3 BS3 0 | cmos L "H" @TEST = "L" o1
4 BS2 O | CMOS L Same as above 01
5 BS1 O |CMOS L Same as above 01
6 ACCL I [ CMOS i
7 TEST I |emos PU Schmitt trigger ]
8 XIN I
9 XOuT o}
10 Vss —_ .
11 'RESET CMOS PU Schmitt trigger 13
12 &3 I |emos "
13 CPUCK I | CMOS 12
14 CPUDI I |CMOS 11
15 NC —
16 ORNG o |CMOSs L o1
17 cout o {cMOos L 01
18 BUSY 0 |cmos H o1
19 CPURQ 0 |CMOSs H o1
20 CPUDO O |CMOS OFF 02

(Notes) PU : Pull-Up Resistor, PD : Pull-Down Resistor

B Input/Ouput Circuits

Voo Vbb

—|§|-$ — #VDD

D"__—" s D—""F ‘ B O

[
Enabie e Tl ”
__| Enable _| a—l_l
37Vss Vss
11 12

Vbp Vop

02

Figure 1
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B Electrical Characteristics

1. DC Electrical Characteristics

Table 5
(Vpp =3.0V, Vss = 0V, Ta = 25°C Unless otherwise noted)
Characteristic Symbol Condition Min. Typ. Max. Unit | Circuit | Note

Operating Ta= -20to+70°C
Voltage Range Vbp @76.8kHz Vob 1.7 3.0 3.6 v @ 1
Oscillator Start-up Ta= -20to+70°C
Voltage Voos | @76.8kHz 17 v @ 2
Average Current :
Consumption In f0=76800Hz | Vpp=3.0V 10.0 30.0 LA @ 3
with no page
output Current IOH VDD =3.0v, VOH =24V*1 -2000 -1000 -500 #A © 4

loL Vpp=3.0V, Vo =0.6V *1 300 650 1300
Input Voltage ViH Vop=1.7t0 3.6V 0.8xVpp v ®

ViL 0.2xVpp
Input Current Iin Vin=Vpp or Vss -0.1 0.1 pA @
Pull-up Current [R1 Vin=0V *2 -24 -12 -6 oA ®

tr2 Vin=2.8V *2 -90 -45 -20
Power-on Reset Tied between RESET and
Capacitor CPoN | the ground 100 1000 | 10000 PF
Reset Pulse Width trst | When externally applied 10 #S

*1  Applied to
*2  Applied to

2. AC Electrical Characteristics

BS3, BS2, BS1, ORNG, COUT, BUSY, CPURQ, CPUDO
TEST, RESET

Table 6
(Vpp = 3.0V, Vgs = 0V, Ta = 25°C Unless otherwise noted)
Characteristic Symbol Condition Min. Typ. Max. Unit | Circuit | Note
Frequency +
deviation over IC’s At/Alc 50 ppm 3
Frequency
deviation over
+
Operation At1Av 8 ppm 6
Voltage range
Recommended
equivalent cl 45 KQ
resistance
Notes insertion of a capacitor of 0.14F or larger between Vpp4 and Vs is recommended.

The voltage that either 32KHz or 76.8KHz is output from COUT pin within 10 sec. after power-on.

The current flowing into the IC is considered positive.

AfINIC

AFIAV =

f(Vpp=3.0V) -0

1
2
3. Excluding a pull-up current.
4
5

106
m x 106 (ppm)

f (Vpp = 3.0V) - 2 (Vpp = 2.9V)

1 (Vpp = 3.0V)

f0:Average frequency @Vpp = 3.0V

x 106 (ppm)
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M Circuits For Measurement
)] I ? !
XouT SIGIN ACCL
. e ey
X'tal = Host .P
Xin Vop
Ca
% cour Vs
L Frequency Counter
Table 7
Characteristics Measurement Operation
Current Connect SIGIN and ACCL to Vss.
Consumption Insert ammeter at *.
Oscillator Start-up
Voltage Connect a frequency counter to COUT.
Operating Voltage | interface with a host CPU to confirm the received
Range data. Input NRZ POCSAG data from SIGIN.
@ <)
lon1,2
—_
_L—' Voo Measun.'ed Voltag eJ_— Vpp Measu'red
3.0v Terminal | -—— VoL or Source Terminal Vi or
VSS IOL 1: 2 VOH VSS V|H
@ ®
Vpp Measured < :) o 1 L—' Vpp Measured
3.0V _T_ Terminal 3.0V Terminal
a
Vss Vss

Figure 2
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M Registers
Table 4
Register Name Address B7 B6 BS B4 B3 B2 B1 BO
00000 a7 ab aS a4 a3 a2 at a0
00001 als ala al3 al2 all all a9 a8
00010 aE a7 al6
00100 b7 b6 b5 b4 b3 b2 b1 b0
00101 b1s b14 b13 b12 b11 b10 b9 b8
00110 bE b17 b16
01000 c7 6 ¢5 c4 3 c2 c1 c0
Receive Address 01001 ct5 c14 c13 c12 ctl c10 c9 c8
Receive enable 01010 ¢E c17 c16
01100 d7 d6 d5 d4 d3 d2 d1 do
01101 d15 di4 d13 d12 d11 d10 d9 ds
01110 dE d17 d16
10000 e7 eb eS e4 e3 e2 el el
10001 e1s el4 el13 e12 el ell e9 e8
10010 ‘eE el7 e16
10100 7 6 f5 14 3 2 f1 fo
10101 f15 f14 f13 f12 f11 f10 f9 8
10110 fE f17 f16
Frame select 11000 FS1 FSO F22 F21 F20 F12 F11 F10
BS Timing 11001 BS32 BS31 BS30 BS21 BS20 BS11 BS10
11010 cDbIs CSEL DR1 DRO SGIN
Others
11011 OR1 ORO ADRS EE1 EEO
TEST 11111 T3 T2 T TO
Status 0 sC 0 SA1 SAQ OVFL LAST E1 EO
1 SC 0 MD1 MDO OVFL | Adr2 Adr1 Adr0
DREG | —---- D7 D6 D5 D4 D3 D2 D1 DO
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Register Functions

1. Control Registers

Name Function
altoal? Store receiving address No.1
bOto b17 Store receiving address No.2
c0tocl17 Store receiving address No.3
d0tod17 Store receiving address No.4
e0toel? Store receiving address No.5
f0tof17 Store receiving address No.6
aEto fE Receive mode enable for each address
F51,0 Select frame assignment for receiving addresses
FS1, FSO 0,0 0,1 1,0 11
frame A none adr.1 adr.1,2 adr.1-3
frameB adr.1-6 adr.2-6 adr.3-6 adr.4-6
F10toF12 Select frame A
F20to F22 Select frame B
BS10to BS11 Select BS1 output timing (1 of 4)
BS20 to BS21 Select BS2 output timing (1 of 4)
BS30toBS32 | Select BS3 output timing (1 of 8)
SGIN SIGIN input polarity: Inverse when cleared, normal when set.
DR1,0 Select receiving data rate("00": 512bps, "01": 1200bps, " 1*"; 2400bps) * : don't care
OR1,0 Timer select for out of range indication
("00":0sec.,"01":2min.," 10" :4min.," 11" :8min. approximately)
ADRS Address search mode select. When set ("1"), decoder keeps searching for its addresses once after SC.
loss.
CDIS Disables clock output from COUT pin when set to "1". COUT pin outputs "L" when disabled.
CSEL Selects the output clock rate of the COUT pin.
"0":pseudo 32kHz ," 1":76.8kHz
Select the max. number of acceptable errors as listed below.
When the data length is 4 or 7 bits, the remaining bits on MSB side (Status Reference Flag) are set to
EE1.0 indicate the excess of errors or the end of the data.
! See status 0 to know which of the above cases has occurred.
When programmed as “00”, the Status Reference Flag is diabled.
("00":BCH or Parity 2bits, "01":0bit, "10": 1bit, " 11":2bits)
TO0to3 Test mode select

2. Status And Data Registers

Name Function

E1,0 Indicate No. of errors in each received word. " 11" for more than or equal to three erroneous bits.
SC Set when a SC code is detected. Kept at " 1" until failing to receive one.
OVFL Memory overflow indication: Shows the buffer memory has been overflowed.
Adr0~Adr2 Received address indication. 000" : no page, “001” : addresst - “110" : address6
SA1,0 Subaddress(function bits) indication
MD1.0 Indicate the operation mode that the decoder is in.
- ("00":STOP, "10":PAUSE, “11":RUN)
LAST Indicates that there are no more messages left in the buffer register.
D7 to DO Data register that stores received data.

(Notes) Allthe registers are cleared on initialization.
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B Instruction Codes

Instruction Instruction code Operand
NOP 000 x X X X X don't care
Write Register 001 a4 a3 a2 at a0 b7~b0
Read Status 0 1000 X X X X don't care
Read DREG 101 L2 11 LO X x don't care
Read Register 110 a4 a3 a2 ai a0 don't care
STOP 111 0 0 X X b d
PAUSE - 111 1 0 X x x don't care
RUN 111 1 1 X X X

(Notes) adtoal : register address
L2to L0 : datalength; Only three are allowed. 100 for 4 bits, 111 for 7 bits
and 000 for 8 bits.

Bl Operation of Each Instruction

Instruction Operation Bytes
NOP No operation. Used when serial clock input is needed. 1
Write Register The operand is stored into the register assigned by the 2
command.
Read Status 0 The data in the status register 0 are transferred to the output 1
shift register.
Read DREG The received data divided into the data length assigned by L2- 1
LO are transferred to the output shift register.
Read Register The data in the wanted register are transferred to the output 1
shift register.
STOP Resets the counters related to the decoding function and the 1
BS signals. Registers including the ones that store addresses
remain uncleared. Oscillator circuit is held active.
PAUSE 0SC., clock function and sync. detection circuit are enabled. 1
Address detection is disabled.
RUN Sets the whole function in motion. 1
Starts with asynchronous mode, then sync. mode to receive
the messages.

10
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Bl Battery Saving

S-7041 has three battery saving terminals (BS1-3) . Fig.3 shows the output timing of BS1-3.
The BS signal output timing is selected by the BS register as described in Table 8.

|

BS2 (mode0) ) ! l

BS2 (mode1) I !
BS3 ——[ A, ]
: B i data acquisition period _:
Figure 3
Table 8
BS32 | BS31 | BS30 | BS21 | BS20 | BS11 | BS10 Operation timing (512/1200, 2400bps)

0 0 0 B=11.7/11.7ms
0 0 1 B=17.6/17.5ms
0 1 0 B=23.4/23.3ms
0 1 1 B=29.3/29.2ms
1 0 0 B =35.2/35.0ms
1 0 1 B=41.0/40.8ms
1 1 0 B=46.9/46.7ms

B=52.7/52.5ms

BS2 output in async. state only.
No BS2 output in sync. state.

BS2 output in both async. and sync. state.

0 Mode 0 output for BS2.
1 Mode 1 output for BS2.
0 JA=39/42ms
1 A=7.8/83ms
1 0 [A=11.7/12.5ms

1

1

A=15.6/16.7ms

(Note) The operation timing listed above is correct only when A<B.

11
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B Programming and Controlling Each Register

12

1. Programming the Control Register

When the S-7041 is initialized, the contents of the control register are completely cleared and it enters
Awaiting Command status, where only the oscillating circuit is running (STOP mode). In order to receive
data, the control code including addresses from the host CPU has to be written to the control register. This
is done by the Write Register command from the host CPU (see Figure 4). The RUN command after
completion of writing to the control register allows the $-7041 to initiate intermittent reception of data.

During initialization, the COUT terminal of the S-7041 is pulled down. A pseudo 32.768 kHz clock pulses
are output soon after initialization. The host CPU can use this clock for its system clock. In this case, AC
coupling is recommended to connect the COUT terminal of the S-7041 and the XIN terminal of the host
CPU.

. Handling the Status and Data Registers and Received Data

There are two types of Status Registers (STATUS 0,1). Information concerning message reception is
saved in STATUS 0, and information concerning address reception is saved in STATUS 1. The contents
of Status Register 1 are output from the CPUDO terminal whenever the host CPU accesses serial /0
(hereinafter called SIO) by turning the CS terminal to “L”, responding to the interrupt during address
reception. Usually, the host CPU outputs the Read Status 0 command first, retrieving simultaneously the
contents of Status Register 1 (see Figure 5).

The contents of Status Register 1 informs the user of whether or not the status is synchronized with the
signal transmitted from the station, which operation mode the $-7041 is in, and whether or not the buffer
register has overflowed, etc. This allows the user to confirm the validity of the received address.
Information, such as BCH error detection, end of message signals, and subaddresses can be obtained
from Status Register 0, which enables users to judge the validity of received messages and completion of
message reception.

The Data Register is what you access to get the received data. The received message is usually divided
by 8 bits, and readout from the LSB. The Read DREG command includes assignment of the data length,
which can divide the message into either 4 bits or 7 bits (see Figure 6). In this case, data are stored on
the LSB side, and the Status Reference Flag is assigned to the remaining bit (s) on MSB side. The Status
Reference Flag is set when the number of bits assigned by EE bits are detected as BCH error, or when
the end of message is detected.

When the Status Reference Flag is found to be set, read Status Register 0 for the number of errors (E1,
EO) and the LAST bit. When accessing the Data Register, display, dispose of or flicker the data, as
required in accordance with the number of error (s) , while confirming the contents of the Status Register.

® \Write Register

s _\
CPUCK VU VY A VY VA A VOV A WY A WY
CPUDI /a0 ) at Y a2 Y a3 ) aa /[ \

® Read Status0 Figure 4

&\ /

CPUDI / \

CPUDO ............. CXAdro YAdr1 Yadr2 YovFLYMDO YMD1 \ IR
® Read DREG F|gure 5

s\ / '

CPUCK \/\/\/\/\/\/\/\/
v [y ey [\

Figure 6




PAGING DECODER
S-7041B

M Operation Description

1. Initialization

The register and the divider are initialized when the power of the $-7041 is turned on by insertion of a
capacitor of table 5 between RESET terminal and the GND. Driving the RESET terminal to “L” can also
initialize the S-7041. During initialization, the oscillating circuit is held active.

The output status of the terminals during initialization (reset) is shown in Table 4. When initialization is
completed (after the RESET terminal is turned back to “H“), pseudo 32.768 kHz clock pulses are output
from COUT. It is possible to disable this clock by pulling-down to the ground using the CDIS bit, as well

as to change the clock rate from to 76.8 kHz using the CSEL bit. After initialization the S-7041 enters
STOP mode.

2. Decoding the POCSAG Signal
2.1 S-7041 Operation Mode

The S-7041 has three operation modes (see Figure 7). The operation mode is shifted to the
asynchronous status (ASYNC State) in RUN mode when the RUN command is input from the host CPU
while in Stop mode. The S-7041 begins to perform intermittent reception in this status .

The data received from the SIGIN terminal while BS1 is “H“ are sampled, and data retrieval timing is
adjusted by the synchronization adjustment circuit with edge detection. When an alternate pattern of 1,
0, 1, 0, -~ is detected in succession, it is recognized as PREAMBLE. A comparison between the
received data and the synchronous code is also performed. When the synchronous code is detected,
the §-7041 shifts to the synchronous state (SYNC State) in the RUN mode. Then if no more synchronous
code is detected, the S-7041 returns to the asynchronous state again. Data retrieval is not performed
while BS1 is “L.“

The PAUSE Command lets the S-7041 enter PAUSE mode. In PAUSE mode, only the establishment and
maintenance of synchronization but address search (programmed frame retrieval) is performed.
PAUSE mode, as well as RUN mode, has both asynchronous state (ASYNC State) and synchronous
state (SYNC State). The difference is that no frame search is performed in PAUSE Mode.When given
the PAUSE Command during message reception, the operation mode is shifted to the PAUSE Mode after
completion of the present batch.

( Initialization )

RUN Mode

ASYNC State
STOP Mode

A

Synchronous Synchronous
Code Detection Code
Non-Detection

RUN Command

STOP Command

PAUSE Mode SYNC State

Figure 7

2.2 Establishing the Synchronization and Stopping the Reception

The 8-7041 incorporates an improved synchronous circuit with a digital filter. This allows a quick
establishment of bit synchronization and word synchronization. After completion of word synchronization,
the S-7041 shifts to the Frame Search mode. In the Frame Search, the S-7041 turns the BS1 to “L“ up
until the programmed frame timing, and only the programmed frame is retrieved. Even when there is no
PREAMBLE, the S-7041 can detect the synchronous code and shift to the Frame Search.

If an error of more than 3 bits occurs in the synchronous code during reception, the operation mode is
shifted to the asynchronous state and the Frame Search stops. However, when the ADRS bit is “1”, the

Frame Search is performed excessively on the batch immediately following the errored synchronous
code.

13
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2.3

2.4

2.5

2.6

Detecting the Address

When a programmed address exists in the Frame, the S-7041 sends an interrupt request to the host
CPU and also starts receiving messages. Up to 6 addresses can be programmed into the IDROM.
During initialization, addresses are sent from the host CPU to the decoder.

The latter half of the address word contains 11 bits that are check bits to detect errors using the BCH
code. When a valid address word is received, it is compared with the six addresses, and if a match is
found, the S-7041 retrieves the message word. Invalid addresses are ignored. Error judgement can be
selected by setting the bits of EE1 and EE0. When the same address code is programmed for a plural
number of addresses and there is a page calling that address, the smallest number of the addresses is
deemed to be received.

Detecting the Message

When the address word is detected, the S-7041 receives subsequent message words. When the S-7041
receives the message word, the LAST bit is cleared until the host CPU finishes reading the message.

After reading the message, the host CPU displays it on the panel. The S-7041 continues to receive the
message words until the next address word or the idie word is received. If the S-7041 fails to detect the
synchronous code between message words, it concludes message reception. However, when the
ADRS bit is set to “1“, the S-7041 continues to receive the message words even after failing to receive
the sychronous code once. It is after failing to detect the synchronous code twice in succession that the
$-7041 concludes message reception and shifts to the asynchronous mode.

The latter half of the address word contains 11 bits as check bits in order to detect an error using the
BCH code. When an error is detected, the error is indicated by setting the flags in Status Register 0.

When 4 bit or 7 bit data length is selected, error indication or end of transmission notification is
performed by setting the bit(s) on the MSB side of data.

Buffering the Data

The S-7041 incorporates a buffer register corresponding to one word. It can retain data of 26.7 msec.
(min.) at 1200 bps and 13.3 msec. (min.) at 2400 bps. Therefore, when a twin clock type host CPU is
used, it can wait for interrupts in Sub-clock Mode (76.8 kHz), receive the interrupt signal, and retrieve the
data. After retrieving the data, the host CPU switches to Main Clock Mode, and continues data
processing such as display. This allows current consumption of the user’s system to be significantly
reduced. )

The quartz crystal of the S-7041 can be commonly used with the host CPU as a sub-clock by connecting
(normally AC couple) the COUT terminal of the S-7041 to the XIN terminal of the host CPU.

Reading the Received Data

When the address is detected, the S-7041 sends an interrupt signal to the host CPU, and also stores the
message in the Buffer Register. The host CPU, after receiving the interrupt signal, reads the message
from the S-7041 via the Serial Interface. The standard reading procedure is explained below. Please
design accordingly.

First, the host CPU receives the interrupt signal. Next, the host CPU sends a Read Status 0 command
to the decoder and simultaneously reads the contents of Status Register 1. The host CPU, then,

‘determines whether or not the reception is valid from the contents of status register 1. If the reception is

invalid (i.e. the decoder is not in the synchronous state, the OVFL flag is set, the register is in PAUSE
Mode, etc.), it aborts reading the message and waits for the next Interrupt signal. If the reception is
deemed .valid, it continues to read the message by sending the Read DREG command to the S-7041
while simultaneously reading the contents of Status Register 0. If there is no further message, a “1” is

~ set as the LAST bit, the CPU stops reading the data, and sends out an alert signal. When a message

still exists, it alternates sending between the Read Status 0 and the Read DREG commands (for the 8-bit
data length). The BUSY terminal must be “H* before sending any commands.

The S-7041 is provided with a data length conversion function. It can output the received message on a
basis of a 4-bit or 7-bit division unit. In this case, errors or end of message notifications are indicated in
the upper Nibble or in the MSB respectively. When 4-bit or 7-bit is the selected data length, the CPU
reads only the data register, except for the first command after an interrupt, until it finds a “1* in the
MSB telling it to read the contents of Status Register 0. Figure 8 shows the sequence of processing an
interrupt .
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B S-7041 Control Flow by a Host P

START

<
Bl

CPURQ="L"?
No

T="L"

v

$I0™ | Read Status0 Command output
process | Status1 Data read

v

SI0* | NOP Command Output
process| Status0 Data read

OVFL="1"?

* Make sure that BUSY = "H" before
sending out a command.

Processed as a tone only
page

Read DREG Command output
(Dummy data read)

Read Status0 Command output
Data (message read)

!

*

Read DREG Command output
StatusQ Data read

SIO
process

SIO
process

SIO
process

Yes
OVFL="1"?
No

Check E1,EQ in Status 0

Yes

A 4

v

Error processing performed
on the previous message

If there is overflow, the
previous message is
considered invalid, and
the receiving sequence
to be aborted.

Message is considered finished when:
1. Data for the necessary characters have all

been received.
2. Last bit has beensetto “1”.

3. Termination character has been received.

A

L. Il

[ ]

START Normally back to START

Figure 8
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3. Interface to a Host CPU

3.1 Serial Interface Overview

When the control register is programmed during initialization, or an interrupt signal is received during
data reception, the host CPU accesses the S-7041 through the serial interface. The following 6 signal
lines are connected between the S-7041 and the host CPU:

(1) CS . Signal for Interface Enable Control

When “H”, the CPUDO becomes high-impedance, and the CPUCK and the CUPDI
become invalid.

(2) CTPUCK : Synchronous Clock for Data Transmission to be input from the host CPU to the S-7041.
Data are output from the GPUDO at the falling edge and retrieved from the CPUDI at
the rising edge.

(3) CPUDI : Signal for Data Transmission from Host CPU to $-7041
(4) CPUDO : Signal for Data Transmission from S-7041 to Host CPU

(5) BUSY : Signal Showing that an Instruction is being executed inside the S-7041.
When this signal is “L”, the CPUCK is not accepted.

(6) CPURQ : Signal informing CPU of reception of a call
This is usually cleared when setting the CS to “L” followed by reading Statusi.
However, when two or more calls occur, this signal is not cleared even after Status
Register 1 is read.

The CPUDI, CPUDO, and CPUCK are compatible with a general-purpose SIO. Data are transmitted
from the LSB on the basis of an 8-bit unit in succession. Figure 9 shows the timing chart.

<3 R [
CPUCK Q_{\J_\_/—\_/_\_/_\J_\_F\J

cPuDI X)XXXXXXX

CPUDO YoitoY 1+ Y 2 Y 3 Y 4 )5 )6 ) 7

Figure 9

3.2 The code structure of a word and the order of the read-out bits

The code structure of a word

MSB LSB

B|sjp|s|p|s|jg|e|s(gp(Bj|B|s|B|s|B|BiBB|BB(B|B|B|B{B|{B|B|B|B
3113029 128 [2726{25124 (23 [22 |21[20]19]18|17]16[15j14{13 |12 [11{10]9 |8 |7 [6 {5 {413 |2

'{ < message >t CRCbits4>| |<-—

flag address 'I sub- parity bit
address

Figure 10



PAGING DECODER
S-7041B

The order of the read-out bits 1: data length = 8 bits

s __\ /

CPUDO ' B30 ) B29 ) B28 | B27 ) B26 ) B25 ) B24 ) B23
T 830 ) 829 ) 828 Y 827 ) 626 Y 825 | B24
CPUDO 22 ) B21 ) B20 \ B19 | B18 X B17 ) B16 ) B15
ST SN 72 C2 G0 (G0 G5 G G0
CPUDO } B14 X B13 X B12 Y B11 [ B30 ) B29 | B28 | B27
(3rd byte) [<<— the following word

The order of the read-out bits 2 : data length = 7 bits

CPUDO B30 } B29 ) B28 | B27 Y B26 | B25 Y B24 | FLG

RO 20 £ C0 02 2 ) G2

CPUDO 3 | B22 ) B21 20 Y B19 Y B18 Y B17 | FLG

v SR (75D 73 EX1D 20 CIED G0 G

C3PléDb0 ¥ B16  B15 Y B14 Y B13 ' B12 \ B11 | B30 [ FLG

(3rd byte) [<<— the following word

The order of the read-out bits 3 : data length = 4 bits

(c;ltJ%St o X B30 ) B29 Y B28 ) B27 {FLG Y FLG [ FLG [ FLG

:ZanLgDSm) ) 826 ) B25 Y B24 Y 823 {FLG Y FLG [ FLG ) FLG

(c;go:ﬁe) X B22 ) B21 {820 Y B19 YFLG YFLG YFLG (FLG

?4Pt:0b?/te) B17 Y B16 Y B15 FLG Y FLG | FLG ) FLG

(CSF;L;D&e) ¥ B14 J 813 Y'B12 Y B11 [FLG Y FLG [ FLG [ FLG
Figure 11
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3.3 Relationship between Call Information and CS

When the call signal is received, the S-7041 sets the CPURQ to “L” and sends the Interrupt signal to
the host CPU. The host CPU sets the CS to “L” and reads the call information. Please turn the CS
back to “L” after every call. After reading all of the information in the call, turn the CS back to “H”. If
the CPURQ remains “L" even after turning the CS to “H”, it means there is another incoming call.
Turn the CS “L” again, and have the call information read by the host CPU (see Figure 12).

Address Address
call [ [ a2\

(1) Read-out per reception

S U e WY

. L

(2) Duplicate reception

CPURQ \ A/

Figure 12

3.4 Serial Interface Timing in Detall

Serial interface timing is described in detail in the following (Fig 13, Table 9):

s Y N [

o 7 aaWiianm

_><,__®
‘_

A
\4

A

®—>| | & [«

@

SPR g X =

A
v
A

|

CPUDI

Figure 13 Serial CPU Interface Timing Chart
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Table 9
(Uniess otherwise stated Ta=25°C Vpp=3.0V_ Output terminal load C! = 75pF)
No. Characteristic Symbol Min. Typ. Max. Unit
@ Serial Clock Cycle Time Tey 2.0
@ Serial Clock Pulse Width “H“ Tch 1.0
@ Serial Clock Pulse Width “L* Tcl 1.0
@ Data Output Delay Time Tdc 1.0
us
® Data Output Delay Time Tdk 1.0
® Data Output End Time Tde 1.0
@ Data Set-up Time Tds 0.1
® Data Hold Time Tdh 0.1

3.5 Reading SC in the Status register

The end of the message is recognized by the LAST flag being set. In order to know if the LAST flag
was set due to the SC. loss the following operation is necessary. When the host 4P finds that the
message is over, turn the CS back to “H” and then again drive it down to “L” to read status 1. If the
SC. bitis “07, the loss of SC. is the cause of the set of the LAST flag. On the other hand, if the SC. bit
is found to be “17, the detection of an unmatched address or an idle code is regarded as the trigger to

indicate the end of the message setting the LAST flag.
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4. ERROR CORRECTION
4.1 Number of Bits for Error Correction

Error correction of up to 2 bits is available. The number of bits to be corrected is assigned via the EE
bits as shown below in Table 10. If the number of error bits in a received address exceeds the number
shown in Table 10, S-7041 will ignore the address.

Table 10
EE1, EEO Number of Cbrrectable Error Bits Status Reference Flag
0, 0 BCH Error of 2 Bits or Less Prohibited
0, 1 Error Correction Prohibited . | Set for 1 or more error bits
1, 0 BCH Error of 1 Bit Set for 2 or more error bits
1, 1 BCH Error of 2 Bits or Less Set for 3 or more error bits

4.2 Annotation of the Number of Error Bits

After error detection is performed, the S-7041 saves the number of error bits in the E1 and EO bits of the
Status Register as shown below.

Table 11
BCH Error Parity Error E1, EO
None No 0,0
None Yes 0,1
1 bit No 0,1
1 bit Yes 1,0
2 bits No 1,0
2 bits Yes 1,1
3 bits or more Does not matter 1,1

4.3 Error Update Information

When a message is received, the BCH error is detected for every word. Information about the error is
stored in the Status Register. When 4-bit or 7-bit data length is selected, the Status Reference Flag is
selected at the same time.

The above error information is updated each time a new word is stored in the Buffer Register.
Consequently, it is necessary to take into account the number of errors detected in the previous word
when a set of data bits, representing a character, etc., is placed across two words. For example,
assume that the first word has two errors and the second has none, and there are a number of bits
representing a character starting in the first word and ending in the second. When this happens, the host
CPU can display the character only after reading the second word and finding no errors in the Status
Register. Thus, the CPU may ignore the error bits that might have existed in the character. Therefore, it
is recommend for users to buffer the error information in the host CPU.

Notes for the Paging Decoder ICs

® Please note that the products incorporating these ICs may infringe a patent depending upon applications,
including the one in this document, the specifications of the products, and countries to which they are
supplied.

¢ In the event that the aforesaid products including these ICs infringe a patent, Seiko Instruments Inc. shall
not bear any responsibility for any matters with regard to and arising from such patent infringement.
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