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NSPPON PRECISION CIRCUITS INC.

SM8211M
POCSAG Decoder For Pagers

OVERVIEW

The SM8211M is 4 POCSAG-standard (Post Office
Code Standardization Advisory Group) signal pro-
cessor LS], which cooforms to CCIR recommenda-
tion 584 conccrning standard international wireless
calling codes.

The SM821 1M supports call messages in either tone,
nwmnerical or character outputs at signal speeds of
512 bps or 1200 bps using a 76.8 kHz system clock,
or 2400 hps using a double-speed 153.6 kHz system
clock. Note that output timing values for 2400 bps
mode operation arc not shown in this datasheet, but
can be obtaived by halving the values for 1200 bps
mode operation.

- CMOS structure and low-voltage operation realize
low power dissipation, plus an intermittent-duty
receive method (battery-saving function) reduces
battery consumption.

The SMB211M is available in 20-pin SSOPs.

FEATURES

n Conforms to POCSAG standard for pagers

u 512 or 1200 bps signal speed

» Supports tonc, numeric or character call messages

= Battery-saving function for low battery consump-
tion

s BS1 (RF control main output signal) and BS3
(PLL sctup signal) 60-stcp setup time setting—tor
BS3, 50.8 ms (max) at 1200 bps and 119.1 ms
{max) at 512 bps
Note that (BS3 setup time) — (BS1 setup time)
should be set 10 2 2.

s BS2 (RF DC-level adjustment signal) before/dur-
ing reception selectable adjustment timing

m 0 addresses x 4 sub-addresses (lotal of 24
addresses)

m 1-bit and 2-bit burst error auto-correction function
(messages only)

®» 25 to 75% duty factor signal coverage (during pre-
amble detection)

w 8 rate error detection condition scttings

n 8 receive mode settings

m 76.8 or 153.6 kHz system clack (crystal oscillator
or external clock input)

m Built-in oscillator capacitor

w Built-in input signat filter, with filter ON/OFF and
4 selectable filter characteristics

m 1.2 t0 3.5 V (76.8 kHz system clock) or 2.0 to 3.5
V {153.6 kHz systemn clock) operating supply volt-
age

s Molybdenum-gate CMOS process realizes low
power dissipation
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SMB211M

BLOCK DIAGRAM
RST  BACKUP BREAK  BS1 BS2 BS3
P S S S
| Timing control 8 RX-CLK
XTN
i 71— |
TX-CLK M—] Fiog requier ‘ 8 ADD-DET
I Address register S— Data camparator I
TX-DATA H—¥ v 8 SYN-VAL
[
N P—— Jivton
Idie code
SIG-IN { T
Dighal PLL Error corraciion 8 AX-DATA
Voo B>
X0 B
-t ||
TEST TEST2
PIN DESCRIPTION
Number Name o Description
1 XvDD - Oscillartor circuit supply pin. Capacitor connected between XYDD and VSS.
2 BSt 0 RF control main output signal
3 BS2 0 RF DC-evel adustment signal
4 BS3 0 PLL setup signal
§ VoD - Supply voltage
6 TESTH ! Test pin. Leave open for normal operation,
7 TEST2 I Test pin. Leave open for normal operation,
8 TX-CLK | [D data read sync clock
9 TX-DATA I iD data input
10 BREAK | Message transmission interrupt
H AST I Hardware reset input
12 RX-DATA 0 Received data output (to CPU)
13 BACKUP I Powet save
14 SiG-IN | NRZ signal input pin
18 V&S - Grourd
16 ADD-DET o Address detection oulput. HIGH on detection
17 AX-CLK o} Received dala output sync clock
18 SYN-VAL Q Sync code detection oulput. HIGH on detection
19 XT I 78.8 or 153.6 kHz oscillalor or external clock input pin
20 XTN 0 Oscitator output pin .
linpit  O: Ouiput
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SM8211M

SPECIFICATIONS

Absolute Maximum Ratings

Vgg =0V

Parameter Symbol Rating Unit

Supply voltage range Voo —0.317.0 v
Input vollage range Vin -03toVpp+0.3 v
Power dissipation Pp 250 - mw
Siorage temperature rangs 1™ —4010 125 °C
Soldering temperature Tod 260 °C
Soldering time tud 10 3

Recommended Operating Conditions

VSS = 0 V
Parameter Symbol Condition Rating Unit
I 76.8 kHz system clack 121035 v
Supply voltage range \7
® 153.6 kiHz system clock 201035
Operaling temparature range Topr 201070 °C
DC Characteristics
Vi =1.2t0 3.5V, Vgg =0V, T, ==20 to 70 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
XT = 76.8kHz, Voo = 35V - 20.0 30.0
Consumption current’ | _
oo XT = 1536 kHz, _ 250 45 WA
HIGH-leve! input voltage {alt inputs) Vi 0.8V - -
LOW-level Input voltage (al inputs) Vi - - 0.
HIGH-level output voltage (all outputs - _ - N _
except XTN) Vo low =—20 JA Vpp =20V | Vpp—0.1 v
LOW-iavel output voltage (all outputs _ _ a _
except XTN) Voo lon =20 p&, Vpp =20V 0.1 v
Input leakage current (all inputs _
except XT) |||_ Vm =Vpp O Vss - - H.0 A
Standby supply current Ipps Ta=26°C - - 1.0 YA

1.The consumption current is slightly higher when RST is going LOW.

B 9019432 0000294 176 BN
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SM8211M

AC Characteristics
Vop=121035V, V4 =0V, T, =-20to 70 °C unless otherwise noted

Rating
Parameter Symbol Condition Unit
min typ max
TX-CLK pulsewidth towrx 13 - 100 s
TX-CLK pulse cycle tovmx 450 - - s
TX-DATA sotup time torx 1.0 - - ps
TX'DKTA hold r'ﬂe t},n'x 10 - - ps
800
XT pulse frequency tovr =250 ppm 1536 +250 ppm kHz
XT pulse duty cycle Oxr 25 - 75 %
BREAK pulsewidth lpwm 13 - -
RX-CLK pulse cyck” 512bps - 1953 -
58
pu tovme pr—_— - = - s
AXCLK , 512 bps - 124 -
sewidth !
p PWRX 1200 bps - = — [
512bps - 1341 -
RX-DATA load time tsRx Hs
1200 bps - 573 _
512 bps - 4838 -
RX-DATA hotd time' tinx )
1200 bps - 208 -
1. Internal digital PLL operation s subject to some changs.
AC timing
-+ towtx tovmx
TXCLK

-

RX-CLK

S N G
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SMB211M

FUNCTIONAL DESCRIPTION

Receive Format

The veceive format conforms to CCIR RPC No. 1

POCSAG).

Preambie

181 baich

2nd and
Succassive
batches

Continuous 576-bit *1,0” bit pattem

~1010101010...

2 3

Synec signal (SC)

Figure 1. Receive signal format

The sync signal is a continuous code word in the
received signal, used for word synchronization. It
comprises 31 bits in an M-series bit pattern plus one

Table 1. Sync code word

1 code word (32 bs)

cven-parity bit, making a 32-bit signal. The sync

code word pattern is shown in table 1.

Bit number Blt value Bt niamber Bit value BR number BR valve Bit number Bit value
1 0 ] i 17 0 25 1
2 1 10 1 i8 0 26 1
K] 1 11 0 19 ¢ 27 0
4 1 12 1 20 1 28 1
5 1 13 0 21 0 29 1
6 1 14 0 2 1 0 0
7 0 15 1 23 0 3 0
8 ¢ 16 0 24 1 32 i}

B 9019432 000029k T49 W
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SM8211M

Code words (address and message signals)
Bach code word comprises 32 bits as shown in table 2.

Table 2. Code word format

Blt number
Code word
1 (Ns8)! 210 192 20,212 2210313 2 (se)*
Function bits
20 A Function
0 0 Acall
Address signal 0 Address bits 5 » Bl Check bits Even-parity bit
) 0 Ccalt
1 1 D call
Message signal 1 Message bits Check bits Even-parity bit

1. The MSB is the address/message code word control bit. It is O for an address signal, end 1 for a message signal.

2. Bits 2 1o 21 conlain the address or message information,

3. Bits 22 10 31 are BCH({31,21) format generated check bits, where BCH(n k) = BCH{word langth, number of information bits).
4. The LSB is an even-parity bit for bits 1to 31.

Call number to call sign conversion

This conversion expands a 7-digit decimal call num-  bits are the user-defined frame identification pattern,
ber into a 21-bit binary call sign, as shown in figure = which is stored in ID-ROM. The two function bits
2. define which of four call functions is active.

After expansion, the high-order 18 bits are assigned
to bits 2 to 19 (address signal), and the low-order 3

7-dight decimal call g 2 3 4 5 8 7
signad (gap coda)

21-bil binary 1 2 3 4 5 ] 7 8 S jw|1n]12A |58l 17]|1a]l18]20]|20
conversion

Frame
idontif
paltern
Cal sign
1 Bits 2 10 10 (18 bits) 21 2 Bke 22 to 31 {10 bits) . 92
I $
Flag: Even-perity bit
0 = addrass signal Function bits BCH{31,21) genernied check bits {for biks 110 31)
1 = message signa

Figurc 2. Call number to call sign conversion
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SM8211M

Idle signal (dummy signal)

An idle word can be inserted into either the address
or message signal to indicate that the word contains
no information, The idle word bit pattern is shown in
table 3. Message reception is balted when the
receiver detects an idle word.

In pager systcms that scnd numecric data, the number
of frames varies with the type of message being sent.
In this case, an idle signal is transmitted to indicate
completion of the message.

Table 3. Idle code word

BR number Bit value Bit number Bit value
1 0 17 1
2 1 18 1
3 t 19 0
4 1 20 0
5 1 21 0
6 0 2 0
7 1 23 0
B 0 24 1
9 1 P 1
10 0 28 0
11 0 27 0
12 0 23 1
13 1 2 0

14 0 30 1
15 0 3 1
16 1 32 1

Receive signal duty factor

During prcamblc dctection, the preamble pattern
(1,0} is recognized at duty factors from 25% (min) to
75% (max) of the (1,0) preanble cycle.

B 9019432 0000298 411 W

Battery Saving (BS1, BS2, BS3)

The SM8211M controls the intermittent-duty opera-
tion of the RF stage, which reduces battery consump-
tion, and outputs three control signals (BS1, BS2,
BS3). The function cach signal cowntrols in each
mode is described below.

= BS1 (RF-control main output signal}—The RF
stage is active when BS1 is HIGH. The rising-
edge setup time for receive timing is set by flags
RFO to RF5 (60 steps). The maximum setup time
is 49.167 ms at 1200 bps, and 115.234 ms at 512
bps.

Note that 3C, 3D, 3E and 3F are invalid scttings

for BSI.

s BS2 (RF-control oulput signal}—BS2 js used w
control the discharge of the receive signal DC-cut
capacitor. The function of BS2 is determined by
flag BS2, as described below,
¢ When f(lag BS2 is 0, pin BS2 goes HIGH

together with BS1 and then goes LOW again
after the BS1 setup time. However, in lock
mode (during address/message rcception), it
stays LOW.

* When flag BS2 is 1, pin BS2 gocs HIGH during
lock mode sync code receive timing, and pre-
amble mode and idie mode signal receive tim-
ing.

a BS3 (RF-control output signal)—BS3 is used to
control PLL operation when the PLL is used. The
rising-edge setup time for receive timing is set by
flags PLO to PL5 (60 steps). The maximum setup
time is 50.833 ms at 1200 bps, and 119.141 ms at
512 bps.

Note that 3E and 3F arc invalid scttings for BS3.

Note also that (BS3 rising-edge setup time) — (BS1
Tising-edge setup time) should be 2 2.

NIPPON PRECISION CIACUITS—7



SM8211M

Operating Modes

The SM8211M has four operating modes—Switch-
ON, Prcamble, Idle and Lock modes. Note that all
values in parentheses in the following figures are for
the case when the speed is 1200 bps.

Switch-ON mode

After power is applied and after RST has gone LOW
Lo reset all internal circuits, code words for the 27-bit
flag data and the six 18-bit addresses are received
from the CPU on TX-DATA and are stored. As each
code word comprises 32 bits, this process takes (32 x

7 + 1 TX-CLK cycles to complete. When the 225
TX-CLK cycles have been received, BS1, BS2 and
BS3 are sct and dovice operation transfers to pream-
ble mode.

AST
1to 200 ms X
e
|
, l [-- | , L e m
1 2 224 22 127 ms (34.2 ma)
TX-DATA N ~ :X k
BS1
1083 xNms
{0.833 x N ms)
as2
(BS2 flag= Q)
BS2
(852 Hag = 1)
1.953x M ms
(0.833 x M ms)
e
BS3 Preamble mode

X > 2 ms for external syskem clock operation or during continuous oscillations
X>900msfuriumulosdlmopersdmknmodlamaRsrpoweHsmpieduBAClmPisrehmd(VDD=1.5|03.SV)
X > 1.5 & for imemal oscilator operation immediately after power is apphied or BACKUP is released (Vop < 1.5 V)

Figure 3. Switch-ON mode timing

B 9019432 0000299 758 I
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SMa211M

Preamble made

Preamble mode is a continuous 544-bit long period.
If ncither a preamble pattern, rate crror nor sync code

18 detected during this period, operation (ransfers to
idle mode.

If a preamble pattern is detected, the preamblc mode
544-bit long period is recommenced.

If a rate error is detected, device operation transfers
to idle mode. (A single error occurs when two aclive
edges occur in the received signal on SIG-IN within
1-bit upit time. A rate error occurs when the number
of errors in the error counter equals the error thresh-
old set by flags ERCQ to ER2. The error counter is
reset when a preamble patteen is detected.)

If the sync code is detected, SYN-VAL goes HIGH
and operation transfers to Jock mode. (If an error of 2
bits or less occurs, the detected word is recognized as
the sync code.)

Idle mode

In idle made, a check is made for the presence of a
preamble signal when the RF intermittent-duty con-
trol signals (BS1, BS2, BS3) for battery saving are
active. If a preamble pattern is detected, operation
immediately transfers to preamble mode. If a pream-
ble pattern is not detected, intermittent-duly opera-
tion continues,

A preamble pattern is detected when either a 101010
or 010101 6-bit pattern is detected. Since there is a
reasonable probability that this simple pattern can
occur during a valid communicated signal (data, not
preamble), this 6-bit pattern makes returning to pre-
amble mode casier. This is uscful for cases where
weak electric fields, noise or other temporary inter-
ference cause device operation to transfer to idle
mode. Further, if a sync code is detected within one
cycle after device operation has transferred from
lock mode, device operation returns to lock mode. (If
flag BS2 is 0, pin BS2 does not go HIGH during the

cycle after device operation has transferred from
lock mode.)

B&1
o5 10625 ms (458.3 me)
Recalve timing
(BS2 flag=0)
1.953 x Nms
(0.833 x N ms)
B52
(BS2 flag = 1)
1.953 xMms
(0.833 x M ms)
BS3

Figure 4. Idle mode timing

Praamble signal

Error bit

10101_10101010...

Praamble count stants—= | Coynting Pragmble count restarts
Preamble detected

Count rsset toQ
Figure 5. Preamble pattern sequence

B 9019432 0000300 27T W
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SM8211M

Lock mode

If the sync code is detected during the preamble
period, device operation transfers to lock mode and
BS1 goes LOW. BS1 then goes HIGH again under
frame timing, where the frame number is set by flags
FFO to FF2, and the 24 addresses are compared with
ID-ROM (If the frame number is O, BS1 stays
HIGR). If errors of 2 bits or Jess occur, the address is
still recognized. Since there are two code words per
frame, this check is done twice.

When one of the 24 addresses does not match, BS1
goes LOW and the device waits for the next sync
code receive timing. If the sync code is stll not
detected after two consecutive attempts, device oper-
ation transfers to idle mode, except during message
reception where operation stays in lock mode. If the
sync code is not detected on the second attempt, but
instead a pattern forming a preamble is detected,
device operation trausfers to preamble modc and not
idle mode (preamble mode is more advantagcous for
sync code detection).

Switah-ON mode

When one of the 24 addresses docs match, ADD-
DET gocs HIGH for the duration of the next code
word period and the corresponding 5-bit address
information is transmitted to the CPU on RX-DATA
in sync with RX-CLK. When the address informa-
tion is confirmed, BS1 is held HIGH and thc mes-
sage is received. The 20-bit error-corrected message
data, a 2-bit error correction result code and an cven-
parity bit form a 23-bit word that is sent to the CPU
on RX-DATA in sync with RX-CLK. When an
incoming message spans two or morc batches, addi-
tional sync code detection occurs during sync code
receive timing.

Message reception ends when an address code or
idle code is detected, or when interrupted using the
BREAK input. When message reception ends, BS)
goes LOW and the device waits for either the address
detect timing of the next frame or the sync code
Icceive liming,

A: Alter AST goes LOW, ID cods is read i syna wkh TX-GLK

B: Rate error or, within & fixed period, preambis pattem or gyne ¢ode not detected
C: Praambile patiern deected
D: Synz code detected 1 cycie immadistely after transkerring from lock mode

Praambie mode E: Sync code ot dtected on 2 consecilive attempls
F: Seme a3 E. but preamble patiem detectsd on the second stternpt
G: Sync code detectad
B [c]
c E
7]
—.——.
£ Lock moda
B e ———

Figure 6. Operating mode transition diagram
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SMB211M

Address/Flag Data Transmission (CPU to SM8211M)

After device reset initialization, the address and flag
data is transmitted from the CPU on TX-DATA in
225 cycles in sync with the falling edge of TX-CLK.
(Sce the description in “Switch-ON mode”).

The SM8211M supports six independent addresses
(idenlificd as A, B, C, D, E and F). Using these, it is
possible to cover all kinds of group calls.

The address data for cach of the six addresses com-
prises an 18-bit address plus two function bits used
to select one of four sub-addresses. Then, one MSB
bit (0 for address signals), ten BCH(31,21) format
generated check bits and an even-parcity bit are added

Table 4. Address/ffiag transmit format

to form 32-bit code words represcnting the address
information which is then stored in RAM, This
address information is then compared with the
received data to determine correct addressing.

If the number of addresses used is less than six, the
same address should be repeated as many times as
necessary to cancel the remaining addresses. Also,
each 18-bit address sbould be input MSB first.

The TX-CLK cycle and corresponding address data
bits are shown in table 4, and the function of each
flag is shown in tables 5 to 13.

TX [Data| TX [Data| TX |Data| TX (Data| TX |Dmta | TX |Data| TX jData | TX | Data| TX | Data
clock | bit [clock | bit jclock| bRt |clock) bit |clock| bt |clock| bit | clock| bit |elock| bit |eclock| bit

1 0 27 | FL1 Y 83 0 79 | AB3 | 105 | ACS | 131 | ADI5 | 157 0 183 0 209 | AF1

2 S8 | 28 ; O | 54 0 80 | AB2 | 108 | ACB | 132 | AD14| 158 0 184 0 210 | AFD

3 St 29 [ ER2 | B5 0 81 | ABY | 107 | AC7 | 133 | AD13| 159 0 185 0 | 211 0

4 S0 | 30 |ERI{ S 0 82 | ABO | 108 | ACS | 134 | AD12| 160 0 186 0 212 0

5 |(LBO| 31 | ERO | 67 0 83 0 109 | ACS | 135 [ AD11| 161 | AE17 | 187 0 213

& FF2 | 32 0 58 0 84 0 110 | AC4 | 136 | AD10 | 162 | AE16 | 188 0 214 0

7 FF1 | 33 |AA7| 59 o &5 0 111 | AC3 | 137 | AD9 | 163 | AE15| 189 ¢ 215 0

8 FFO | 34 |AAG| 60 ¢ 86 0 112 | AC2 | 138 | AD8 | 164 | AE14 | 190 0 218 0

9 INV | 35 | AA15| 61 0 87 0 113 | AC1 | 133 | AD7 | 165 | AE13 | 191 0 217 ]

10 | BS2 | 36 |AAI4| 62 88 0 114 | ACD | 140 | ADG | 166 | AE12 | 182 0 218 0

11 0 37 A2} 63 0 89 0 115 0 141 | ADS | 167 | ART1| 183 | AF17 | 219 0

12 0 38 | AA12| 64 0 20 0 116 0 | 142 | AD4 | 163 | AEID | 194 | AF18 | 20 0

13 0 39 |AA11| 65 [ ABI7| 9 0 117 0 143 | AD3 | 169 | AEB | 195 | AF15 | 221 0

14 | PL5 | 40 |AA10| 66 | AB18| 92 0 118 0 144 | AD2 | 170 | AEB | 198 | AF14 | 222 0

15 | PL4 } 41 | AAO | 67 [ABIS| 93 ¢ 119 0 145 | ADY | 171 | AE7 | 197 | AF13| 223 0

6 | PL3 | 42 | AAB | 68 [ABI4| X4 0 120 0 148 | ADO { 172 | AEG | 198 | AF12| 224 0

17 | P2 43 | AA7 | & |[AB13] 95 0 11 0 147 0 178 | AES | 199 | AF11 | 225 0

18 | PL1 | 44 | AAG | 70 | AB12| 9% 0 2] 0 148 0 174 | AE4 | 200 | AF1D

19 | PLO ) 46 | AAS | 71 | ABI1{ 97 | AC17 ] 123 0 149 0 | 175 { AE3 | 201 | AFB

20 [ AF5 ] 48 | AAMM | 72 | ABI0O| 98 [ACIE| 124 | O | 150 0 176 | AE2 | 202 | AFB

21 {RF4 | 47 | AA3 | 73 | ABB | 99 [ACIS] 1251 O | 151 0 177 | AE1 | 203 | AF7

2 |RF3 | 48 | AA2Z | 74 ) ABS | 100 | ACI4 | 126 0 152 0 178 | AEO | 204 | AFE

23 | AF2 | 49 | AA1 | 756 | AB7 | 101 | ACI3 | 127 0 1583 0 17 0 205 | AFS

24 | RF1 ] 50 | AAD | 76 | AB6 | 102 | AC12 ] 128 0 154 0 180 0 | 206 | AF4

25 | RFO | &1 0 77 | AB5 | 103 JAC11| 128 | AD17| 155 0 181 0 | 27 | AF3

26 | FL2 | B2 0 78 | AB4 |t 104 [ ACIO| 130 | ADIS | 156 0 182 0 | 208 | AF2

B 9019432 0000303 TO9 WM
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SMB211M

Table 5. Flag functions

Flag Function
s Receive mode set ON/OFF. ON when 1.
80, S1 One of elght operating condilions select (with LBO when SS is 1)

LBO 512/1200 bps speed select. 512 bps when 1,

FFQ to FF2 Frame number setect
INV Signal input (SIG-IN) normal/inverse salect. Normal when 0.
BS2 BS2 outpul signal mode select

PLO to PLS B33 outpul signal rising-edge selup time for receive timing

RFOto AF5 BSt output signal rising-adge seiup time lor receive timing
FL2 Internal digital filter ON/OFF. ON when 1.

FLO, FL1 Digital fier parameter salact (when FiL.2 is 1)
ERCO o ER2 HAate efror datection thrashold select

Table 6. Receive modae set flags’

Set flags
SS | 81| SO |LBO
PLS | PL4 ] PL3 | PL2 | PL1 | PLO | RFS | RFA | RF3 | RF2 | RF1 | RFO | FL2 | FL1 | FLO | ER2 | ER1 | ERO
1 ojolo 1 1 1 1 01 0] 0 1 0 1 ] 1 0 1 010} 1
1 0 1 0 1 1 1 1 o1 010 1 1 0| ¢ 1 0 1 o]0t 1
1 1 ol o 1 1 1 1 0 1 o]0 1 1 1 0 1 0 1 0 0 1
1 1 1 0 1 1 1 1 ] 1 0 1 c |0 ]| O 1 cjJojo]|oO 0 1
1 0 0 1 0 1 1 0 1 1 ocjo| O 1 010 1 ] 1 0t o 1
1 0 1 1 0 1 1 Y 1 1 0 0 o 1 ¢ 1 1 0 1 0 0 1
1 1 0 i 0 1 1 0 1 1 0 0 0 1 1 o 1 1] 1 0 0 1
1 1 1 1 ] 1 1 011 1 010 0 1 1 1 ojojo}o ] 1
0 X | X ]
All other combinations not sel automatically
0 X | x i
1. x =don"t care
Table 7. Baud rate flag Table 9. BS2 flag
LBO Baud rate BS2 BS2 operating mode
0 1200 bps 0 Sae tha dascription in section
“Batiery Saving (BS1, BS2,
1 512 bps i BS3y"

Table 8. Input polarity flag

INV Polarity
0 Normat
1 lwverse

B 9019432 0000304 945 W
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Table 10. Frame number flags

Table 13. Rate error detaction set flags

FF2 FF1 FFO Frame number ER2 ERt ERO Rate ersor threshold
0 0 0 0 0 0 0 Count = 1
0 0 1 1 0 0 1 Count=2
0 1 0 2 1 0 Count=13
0 1 1 3 0 1 1 Count=4
1 0 0 4 1 0 0 Count=5
1 0 1 5 1 ] 1 Count = 6
1 1 0 6 1 1 Q9 Count=7
1 1 1 7 1 1 1 Count=8

Table 11. PLL setup time flags/BS1 rising-edge

setup time flags’
PLL setup time
PL5 | PL4 | PL3 | PL2 | PL1 | PLD [(BS1 rising-edge setup time)
{RFS)| (RF4}|{RF3)|(RF2)|(RF1)| (AFO)
LBO=0 LBO=1
6{0}jo0o|0|O0]OC 0.000 ms 0.000 ms
0o jo|o|o|o]| 1| ossams | 1953ms
0 0 0 0 1 1.667 ms 3.906 ms
13 L] ¢ l 1
0|1 1 1] 1 1 | 25833ms | 60.547ms
t |10 0f Q] 0| 0| 26667ms | 62500ms
1 o[ o0 O i | 27500ms | 64.453ms
414 N I 1) 4
1 1 1 1 0 1 | 508%ms | 118.141ms

1. Note that {BS3 rising-cdge setup tinx) — (B51 rising-edge setup

time) should be 2 2.

Table 12. Digital filter constant set flags®

FL2 FL1 FLO Fifter constant
0 x X Digital filter not used
1 0 0 Fiter constant 1
1 0 1 Filter constant 2
1 1 o Filter constant 3
1 1 1 Filter constant 4
1. x = don't care

M 9019432 0000305 841 HE
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SMe211M

Received Data Transmission (SM8211M to CPU)

Tn lock mode, if the receive data for the frame is rec-
ognized as one of the 24 addresses with 2 bit errors

or less, then ADD-DET goes HIGH for the duration  on RX-DATA in sync with RX-CLK,

D d address cod ]

1 codaword

of the next code word period and the comresponding
5-bit address information is transmitted to the CPU

intemal bit I”Hlll ‘
clock

27T 26 26 20 ¥

RX-DATA

IMlMIA’n’ ABlMI

sy

0O 1 2 3 4 6 6 7 6 8 1011 12 13 14 15 16 17 18 19 20 21 #2 £3 24 28 26 27 20 290 20 |0 1

(il .

ADD-DET I

Figure 8. Received address transmit timing

Table 14. Address set flags

A0 | Al A2 | AY | A4 Address Funotion AD | At | A2 | A3 | A4 Addrase Function
0 0 1 0 0 Acal 0 0 0 1] 1 Acall
1 0 1 0 0 B call 1 0 0 0 1 B call

A D
0 1 E| 0 0 Ccalt 0 1 0 0 1 Ceall
1 1 1 0 0 D call i 1 0 0 1 Decall
0 0 0 ] 0 Acall 0 0 1 0 1 Acall
1 0 0 1 ] B call 1 0 1 0 1 B call
B E
0 i 0 1 0 Ccall 0 1 1 0 1 Ceall
1 1 0 1 0 Dcall 1 1 1 0 1 Dcall

Q 0 1 1 0 Acal 0 0 0 1 1 Acall

] o] i 1 0 B call 1 0 0 1 1 B call
Cc F

0 1 1 1 0 Ccall 0 i 4] 1 1 Ccall

1 1 1 1 0 D call 1 1 0 t 1 Dcah

B 9019432 0000306 718 WM
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SM8211M

When an address is detceted, the next 32-bit data
code word is received. The BCH(31,21) format error
check bits are checked and if a 1-bit or two consecu-
tive bit errors occur, they are corrected. Two random
bit errors, or three or more bit errors are not cor-
rected. If the corrected data MSB s 1, the data iy rec-

ognized us a message, data reception continues and
the corrected message data and error check flags are
sent to the CPU. If the MSB is 0, the data is recog-
nized as an address signal or idle code and data
reception or data transmission to the CPU is halted.

1 oodaword

"o JUUUUTIIUIU U U U U UL,

27 26 29 30 3|0 1 2 3 4 5 6 7 8 9 10 11 12 12 14 15 18 17 1B 19 20 21 22 23 24 25 26 27 2D 29 %O 1|0 1

RX-CtK

— i

20-bit eftos-corrected massage dala l

|
I
AX-DATA |

]
[PTT TP TR 0 Jedlerld

Figure 9. Received message transmit timing

Table 15. Error count flags

Table 16. Parity check flag

CPU Interface
SYN-VAL

If a sync code is detected with two bit erTors or less
during sync cade detection timing while in preamble,
lock or idle mode, SYN-VAL goes HIGH for the
duration of the next batch (544 bits long).

ADD-DET

If frame data is received and recognized with two bit
errors or less while in lock mode, ADD-DET goes
HIGH for the duration of the next code word period.
If an address is detected in the second code word in
the frame, ADD-DET stays HIGH for the duration of
two code word periods.

B 9019432 0000307 LS54 HM

E0 E1 Efror count PE Even-parity check resuit’

0 0 No errons 0 No emors

1 0 1-bit error 1 An error occusred

0 1 Two c0nsecutive bit srrors 1.The sven-parity check is performed on the data batre afror comection,
1 1 Two random, or three or more bit efrars

BREAK

On arising edge of BREAK, message reception and
reccived message transmission are halted. After a
BREAK interrupt, the device waits for frame address
detection or sync code detection timing, This func-
tion is useful in cases ol continuing message recep-
tion, because without sync code or other detection
taking place the received data would be deemed to
have many crrars.

NIPPON PRECISION CIRCUITS—16



SMB211M

Extended Reset

When RST goes LOW for 1 to 2 ms or longer, BS] This function is useful for checking the RF stage cir-
and BS3 together go HIGH. Approximately 1 to 2ms  cuits. After RST goes HIGH, the device waits for the
after RST goes HIGH, device operation continues. ID code input.

When RST is LOW for less than 200 ms

1to2ms 1to2ms

BS3

Figure 10, Extended reset timing
When RST is LOW for more than 200 ms
If the RST LOW-level pulsewidth exceeds 200 ms,

the parameters for switch-ON mode should be
quickly set over again as soon as RST returns HIGH.

L
I
ﬁ 7

» 200 ma
—.Il [ 110200ms

L

TX-DATA /< DATA k

=TT7A

L

BS3 can also follow the dashed line during this interval.
Figurc 11. Extended reset timing (= 200 ms)

For internal oscillator operation, RST goes LOW for  HIGH, a wait time of approximately 900 ms (Vpp =
1 ms or longer immediately after power is applied or 15t 35 V)or 1.5 s (Vpp < 1.5 V) should be
Just aficr &« BACKUP release. After RST returns observed before operation sturts.

M 9019432 0000308 590 MW
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SM8211M

Power Save Controil

When BACKUP goes LOW, the internal operation
stops and all outputs go high impedance. When
power zave made is released for normal operation,
switch-ON mode jnternal initialization and ID code
re-setting is required. The XT clock and TX-CLK
timing when BACKUP goes LOW is dcscribed
below.

TX-DATA loading

During TX-DATA loading, TX-CLK should be
maintained and not stopped unti) the ID code is read
in.

Also, the XT clock should be maintained until after
the equivalent time of 1 bit after the ID code is read
in (150 cycles at 512 bps and 64 cycles at 1200 bps).

RST

s 772

1 bit equivalent time

Figure 12. TX-DATA load timing

TX-DATA when not loading

Alfler BACKUP has gone LOW, the XT clock should
be maintained for the equivalent time of 65 bits or
Jonger.

Input Signal Digital Processing (Digital
Filter)

In pagers, two baud rates, 512 and 1200 bps, are in
use. The current method of cnsuring the most suit-
able reception conditions is to substitute RF-stage
LPF constants that are proportional to the baud rate,

In the SM8211M, digital processing of the signal
input deals with both baud rates without substituting
RF-stage LPF constants. With this digital processing,
a particularly small rise in the rate crror probability
can be expected.

The digital processing can be set ON or OFF using
flag FL2, and when ON, there are four filter constant
settings that can be set using flags FLO and FL1 to
obtain the most suitable rcception conditions in a
flexible manner. (See table 12.)

B 9019432 0000309 427 W

System Clock

The SMB21IM operates using a 76.8 or 153.6 kHz
system clock. The clock can be set up using a crystal
oscillator or an externally input clock.

For crystal oscillator clocks, only a crystal needs to
be connected between XT and XTN. The oscillator
amplifier, feedback resistor and oscillator capacitor
are all built-in.

For externally input clocks, the clock is connected to
XT through a 100 pF to 0.1 PF coupling capacitor.

In both cascs, crystal oscillator and external clock, a
supply decoupling capacitor of 1000 pF to 0.1 uF
should be connected between XVDD and VSS. Also,
the output on XTN should not be used as a clock to
drive an external device,

NIPPON PRECISION CIRCUITS—18
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FLOWCHARTS

RAST = LOW

Yes

BR clock counter reset (T = 0)

B3t = BS3 = LOW

RST = HIGH

Yes

Bit clock aourtt i
(T=T41)

BEY = B3 = LOW
TX-GLK count resat (T = 0)

\

TX-CLK Increment (T =T + 1)
1D code and flags read in

Yes

ID cods and flags set

BS1 = BS53 = LOW
(BS1 = BS2 = B83 = LOW)

!

BS3 = HIGH

!

BS1 = BS2 = HIGH
(BS1 = HIGH)

!

BS2 = LOW
(B52 = HIGH)

No
BS3 output timing ]

Yes

B83 « HIGH

l

BS1 = BS2 = HIGH
(BS1 = HIGH)

I

8S2 = LOW
(BS2 = HIGH)

Racaiva tining finished

Yes

{831 =052« 853 = LOW)

BS1 w853 = LOW

S

Sync code detected

SYN-VAL =HIGH

A \/ \7 o

Parenthsses indicate operation with flag BS2= 1.

B 9019432 0000310 149 W
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SM8211M

Yes

BS1 =~ BS3 = 1LOW
{BS{ = BS2 = BS3 = LOW)

BS2 = LOW

BSt = BS3 = LOW

B51 = HIGH, BS3=a HIGH
setup times for frames

Massape recelve flag = 1

ADD-DET = HIGH
address information transmit

|
et

BS1=B83= LOW

BS1 = HIGH, 883 = HIAH
Setup times for
sync code timing

(852 = HIGH) |

Addrass

M 9019432 0000311 085 Wm
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SM8211M

( BREAK input )

Message recaive flag = 0
and message halts
wihin 2 bits of time

Frame timing
= frame

Wait until nait code word

No
Sync code detected
Yes
SYNVAL = HIGH
SYN-VAL = HIGH
Yeas
SYN-VAL = LOW

\1

Message receive flag

BS1 = BS3= LOW
{BS1 = BS2 = BS3 =L OW)

((b de Preamble

B 9019432 0000312 TLl IM

NIPPON PRECISICN CIRCUITS—21




SM8211M

TYPICAL APPLICATIONS
Paging Recelver System
17 e ] o 1 m ]
l H ) !
| RF | — favelom : i smezim lrl Amplifier |—1  §P :
L__T___E-T___L_ _._:L__
i 3 |
: ' CcPU iD-ROM :
| . ¥ T |
) e il e e il =
il I el Bl
| ——1 D/D converter l | LCD driver i
| 1t 1T
I Lo e ]
L _ =]
Supply Digplay

NIPPON PRECISION CIRCUITS INC. reserves the right to make changes to the products contained n this data sheet in order toimprove
the design or performance and to supply the best passible products. Nippon Precision Circuits Inc. assumes no responsibifity for the use
of any circuits shown in this data shest, canveys no licence under any patent or other rights, and makes no claim that the circuits are free
from palent infringement. Applications for any devices shown in this data sheet are for llustralion only and Nippon Precision Circuits Inc.
makes no claim or waranty that such applications will be sultable tor the usa specified without further testing or modification.
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