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Scope ; #EFH

This specification applies to the FM STEREO TRANSMITTER IC:

NS73BOWC33-01-EF-E1.

Model Name ; 4
NS73BOWC33-01-EF-E1

Block Diagram ; 70y

VDD

VDD  (Digital)

0s2 081

LIMITER
LPF

PRE-

EMPHASIS T

STEREO
GENERATOR

LIMITER
LPF

PRE-

LIN EMPHASIS

— FM Modulator

1/Q Mixer

& Local Oscillator

>

SYSTEM

FREQUENCY
SYNTHESIZER

CAPC

RFO

CP1

lic

TGE(;;%%OR SHIFT RLGISTER
N S G —
GND GND CP2 X1 CK DA LA
(Digital)
4. Absolute Maximum Specification ; #xt&KEH
No ITEM MIN. MAX. UNIT
' I5H &=/ME =XIE =-Fivd
Maximum supply voltage
1 BAEEEE 0.3 3.7 \%
Maximum input voltage
2 BAAHEE -0.3 VDD+0.3 \%
Storage temperature
Storage humidity o
‘| maEE Note | *° 85 %RH
Note: Refrain from dew condensation; #&FEESE

NIIGATA SEIMITSU CO., LTD.
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5. Electrical Specification; E&ILH#E

No ITEM SPECIFICATION
: EH A
1 | Type FM Stereo Transmitter with frequency synthesizer
2 | FM Modulation I/Q Modulation with 304kHz offset

Offset frequency from local

L -304kHz
oscillation frequency

4 | Transmission frequency range 87.5-108.0 MHz

Antenna impedance

> | FUFFALE—HUR 50-ohm
Operating supply voltage

6 YT EEE DC +2.7V to + 3.6V
Operating Temperature

7 B8 EEE -30degC to +80degC

6. Electrical Characteristics; R4
6.1. Standard Test Condition; 1Z#E 5% &4

No ITEM SYMBOL CONDITION
' I5H ke HEBREMH

Standard supply voltage

1 HETETE DC +3.0V +/- 0.05V

2 Erﬁperat“re +25 +/- 5degC
L 12
Relative humidity 0

, L HPF:100Hz
4 | Demogfilaryr'sigdio filter LPF:15kHz (more than -42dB/oct)
32.768kHz

Standard clock frequency (crystal or external clock tolerance

EEIOVIRIKRE +/-20ppm max.)
6 g%%%ﬁ}g; frequency fi 1kHz unless otherwise specified

As far as there is not any specification, it measures in the above condition.

However, test may be done under the following conditions, when it is considered to have no
effect on the test result.

Temperature: +5degC to 35degC, Relative Humidity: 45 to 85%RH.

NIIGATA SEIMITSU CO., LTD.
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Circuit of Measurement; 8|5 FA#E#E X

Audio O/'O i RIN(A1) VDD

Analyzer/Generator —+ (B1, B3, B5, D6, E1, E2, F5) lIC
(Panasonic VP-7723B) O/C

LIN(A2)

Generator
(CG)

GND ¢
(A4, B6, C1, C5, D1, F3, F6)

?

FM 20dB

Stereo Tuner Attenuator
(Denon TO-245) (B2CBo———
0.1u
Spectrum [D UT] 0-1u
Analyzer |0 RFO(D2) (C2)CAPC c>—|

(Advantest R3132)

Modulation (F4)CP1 ¢
Analyzer O
(HP 8920B) TEA(E4)

r X1(A3) 3-wire
| —
s

o1y 130K
TST1(A5) 0.01u
TSTO(B4) (AB)CP2 ¢
(E3) (D5) (E6) (E5) (F1)  (F2)
TEB LA DA CK OS1 082 | .. 15k

Control
System
(PC)

Electrical characteristics are results of measurements conducted by our original JIG.
BRI B ERHOBEICI>TRESNA-LDTY,

(CB)IC G —4

NIIGATA SEIMITSU CO., LTD.
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6.3. Electrical Characteristics Iltem: &SI 4IEE

ITEM SYMBOL C(_)_tl\égl;l'}q(?N MIN. TYP. MAX. UNIT
BB Eah) R BME | Z#(E | BAME | B
(refer to register map)
TX Frequency Range 87.5 108.0 MHz
PL:1 0.25 0.5
TX Power Output
(Absolute values are not .
guaranteed since these PO PL:2 05 1 mw
levels are just as reference)
PL:3 1 2
TX offsgt !:requency from foff 304 KkHz
local oscillation frequency
g}JrrgTKConsumptlon 1dd 36 45 mA
HEER
Standby Current
AU NA B Istb 1.5 20 UuA
EM:O0,
. L AG: 0,
Modulation Deviation Dev. SUBC - 0, +/-50 kHz
PLT : 1
Mono 0.4 1.0
Modulation Distortion THD %
Stereo 0.4 1.0
Mono 50 55
Modulation S/N Ratio SNR dB
Stereo 50 55
Stereo Separation SEP 25 35 dB
f = 50Hz - 15kHz,
Audio Frequency Response FR fi = 400Hz@0dB, -3 0 1.5 dB
Vi=12mVrms
Audio Input Impedance Zaf f =50Hz - 15kHz 50 60 kOhm
Pilot Tone Level PL 9 10 11 %
XT Frequency 32.768 kHz
Crystal oscillator
dXT Tolerance -20 0 20 ppm

Please set the specification of transmission power level is based on each country and
local Wireless Telegraphy Act.
EEEALANILOLRKE, FESIUADEREICEIVTHRELTZEL,

NIIGATA SEIMITSU CO., LTD.
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7.1.

Serial Interface; )7 IA23—2J1—X

NS73 receives data either by 3-wire bus or I°C bus, and transmits data by I°C bus only. The
I°C or the 3-wire bus mode can be selectable by the level of Pin "lIC" as;
"IC" = HIGH(VDD) -> I°C mode
"IIC" = LOW(0V) -> 3-wire mode

3-wire bus Mode; 3#&)T7ILARK

The 3-wire bus contains three signals as Clock(CK), Data(DA) and Latch(LA).Received data
consists of 4 bits for address (AO to A3) and 8 bits for data (DO to D7).Received data will be
transferred from AO to A3, DO to D7 (LSB First). Registers are set on the rising edge of LA.
(Receiving only for 3-wire bus)

(The rising edge of LA settles the data into registers insides of NS73.)

S AVAVAVAVARN AVA N AN
DA |AO/A1/A2/A3DDO -+ ID6D7,  AO|
" n

NIIGATA SEIMITSU CO., LTD.
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fCK tCKH tDLD
CK
tr—» e tCKL
«——+tDH—— tf tr tf
tDS +—
DA
!
tDLE ™™ ["{LAH
LA
tr—> «— —» «— tf
AC characteristics
No. Parameter Symbol Min. Max. Unit
1 CK frequency fCK 1 MHz
2 Low period of the CK clock tCKL 250 nS
3 High period of the CK clock tCKH 250 nS
4 Rise time of CK, DA, LA tr 125 nS
5 Fall time of CK, DA, LA tf 125 nS
6 Data setup time tDS 100 nS
7 Data hold time tDH 100 nS
8 Latch enable time between CK clock tDLE 0 nS
9 Latch disable time between CK clock tDLD 0 nS
10 | High period of LA pulse tLAH 250 nS
DC characteristics
No. Parameter Symbol Min. Max. Unit
1 Low level input voltage VIL -0.3 0.25VDD V
2 High level input voltage VIH 0.75vVDD VDD+0.3 \Y
3 Hysteresis of Schmitt trigger input Vhys 0.05vDD V
4 Input current 10 UA
(Input voltage 0.1~0.9VDDmax)
5 Capacitance for each 1/0 pin 10 pF

NIIGATA SEIMITSU CO., LTD.
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7.2.

7.21.

1°C bus Mode; I1°C A=

I°C bus consists of two wires as a serial data line (DA) and a serial clock line (CK). Serial
8-bit bi-directional data transfers can be made at up to 400 kbit/s in the Fast-mode. However,
as the set-up time of data, 100nsec or more are necessary. Other devices connected to the
same bus require more than 100nsec for data set-up time. It does not correspond to Hs-mode.

NOTE)

This IC CAN NOT be written in at a sequence

register by register.

of resister at a time. So Set data in

I°C-bus Terminology; I°C T & 5 FE

Following table shows the terminology of I°C bus.
PC T FRAENEZESINTLFET,

TERM DESCRIPTION
A i B A
Transmitter The device which sends data to the bus
FSURZYAR T—RENRITEET DT NAR
Receiver The device which receives data from the bus
Ly—iN T—RENAMSRIETHT/INAR
The device which initiates a transfer, generates clock signals and
Master terminates a transfer
Y RE— T—AEEERIRL. VOVIEBSEERL. T—RAEEERTIDHT
INAR
Slave The device addressed by a master
AL—T TYRA—MSTFRLRAEREINDT /A1 X

7.2.2. START Condition and STOP Condition; [ RZ—k LI AT 1E&H

START condition is surely needed for the beginning of data communications. STOP condition
is surely needed for the end of data communications. The situation, in which DA line changes
from HIGH to LOW while CK is HIGH, is referred to as START condition. Moreover, the
situation, a LOW to HIGH transition on the DA line while CK is HIGH, is referred to as STOP

condition.

T—HREDHEVIZETRE—IEHLS BOVIZET AN T IEHABT BREELGYET ., CK
N'H'DEEITDAZAUA"H' ML "L ISEIL T HRRE RE— IFHEFEVET , =, CKAH"

DEEITDASAUAL" AL "HZEIL T 2RRET R T IZHEFVET,

CK i s i
DA 3 3
START condition
TRA—k1& 4

STOP condition
TRy T &M

NIIGATA SEIMITSU CO., LTD.
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7.2.3. Data Transfer; T—4851%

Every byte outputted on the DA line must be 8-bits long. The acknowledge bit is needed after
each byte. Data is sequentially transmitted from most significant bit (MSB).

At data transfer, after the START condition(S), a slave address is sent. A data transfer is
always terminated by the STOP condition (P) generated by the master.

DASAUIZHATINEZBENALDORSIEDHT 8EVMIBYET , RNALDRIZIETV /v -E
YRDRBBELLGYFET , T—RIRLMAEYMNMSB)MSIEISEESNFET

F—REE T [RE—FIEHR(S)DH. AL—T DTFTRLANREESNET , T2k (T T
TRA—MERT DI AT 1EH P)ICE>THRTLES,

ACK signal from slave ACK signal from receiver
AL—=THB0T7Y /9P Lo—n_oDT7o/)9Y

| |

.
|
D7 ) D6 D1 ) DO }
I
MSB I Sr
I
I
I
I
I
I
I
I
I
I
I
I
I

[ ACK; acknowledgement ]

DA

RLfEvh byte complete,

|
|
|
|
|
|
|
| interrupt within slave
| AL—THETF—5%
ZETHET
} = clock line held low while
| interrupts are serviced
} BlYAHH—ERP(E
‘ YAYY-SAUEL IR
|
|
|
]

1 2 —— 7 8 9 1 2 3-8 9 or

(7]

| or |
St x / L_P_
START or clock pulse for ACK clock pulse for ACK STOP or
repeated START condition FTH/)yC ROy NILA F7Ho/)yCAYOvS-8LA  repeated START condition
AE—bFERIIRERZ—F Ay T FELIERERS—

NIIGATA SEIMITSU CO., LTD.
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7.2.4. Acknowledge; 79 /v (Z{EHER)

When Acknowledge-related clock pulse is generated by the master, the transmitter releases
the DA line “HIGH” during the acknowledge clock pulse. The Receiver outputs “LOW” during
the acknowledge clock pulse “HIGH” per reception of one byte (8bit data). If the
master-receiver is involved in a transfer, it must signal the end of data to the slave-transmitter
by not generating the acknowledge on the last byte which is sent out of the slave.

RRA—IZ&>TTV/UyPRIAY - INILADNERESNTIZHBE. MoV A2y 2(E DA S10%MH
BMLEFT (DA SAUIEHKEICHEYET ) LO—NET—2% 1 N(B EVMZIETHILIZT
D)9 997 ISR HIREDEEIZ, DA SAUELICLET TRE—DL I —/\E1 B

58 AL—TDSREESN-T—2DOEDYIZT I/ )yPELENIETIRE—FRAL—TIZT
—FDRDOYZERLEFES,

Release the DA line(HIGH)
DAZA > BARM(HIGH)
N

Transmitter
FSUR2YA(IZ
KBT—HE R

NACK(master is receiver)
NACK(YRA—-L—/\)
Dataoutput by

Dataoutput by r 7‘
T
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Receiver
Lo—nIz&d
T—RHA
ACK(master is transmitter)
ACK(RRB—-FZURZYH)
CK from

savsnER 1S

START condition ACK; acknowledgement
[Re—b1%&H NACK; not acknowledgement

clock pulse for ACK
Ty RYaY-8)LR

NIIGATA SEIMITSU CO., LTD.
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7.2.5. Electrical Specification and Timing for I/O Stages

CK

DA

tf

tLOW tHIGH

tf—»

tSU:STA tSUISTO
tBUF
HD:STA tr
S Sr P S
AC characteristics
No. Parameter Symbol Min. Max. Unit
1 CK frequency fCK 400 kHz
2 Hold time START condition tHD:STA 250 nS
3 HIGH period of the CK clock tHIGH 0.6 uS
4 LOW period of CK clock tLOW 1.3 usS
5 Set-up time for a repeat condition | tSU:STA 6 uS
6 Set-up time for a stop condition tSU:STO 0.6 usS
7 Data hold time tHD:DAT 0 0.9 usS
8 Data set-up time tSU:DAT 100 nS
9 Rise time of both DA and CK tr 300 nS
10 | Fall time of both DA and CK tf 300 nS
11 Bus free time between a STOP
and START condition BUF | 13 us
DC characteristics
No. Parameter Symbol Min. Max. Unit
1 Low level input voltage VIL -0.3 0.25VDD \%
2 High level input voltage VIH 0.75vDD | VDD+0.3 V
3 Hysteresis of Schmitt trigger input Vhys 0.05vDD V
4 Low level output voltage at 3mA sink Vol 0.4 Vv
current
5 Input current .
(Ir?put voltage 0.1~0.9VDDmax) . 10 uA
6 Capacitance for each 1/0 pin Ci 10 pF

NIIGATA SEIMITSU CO., LTD.
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7.2.6. Definition of Bits in a Byte; 1 /A FRDREVNES
7.2.6.1. Slave Address; AL—7J 7KL X

Slave address consists of the fixed address 110011 (unique to the chip) and of the value set
by the LA pin. Therefore the LA pin must be connected either with VDD or VSS. It is also
possible to control as “LATCH IN”. This address is 7 bits long followed by an eighth bit which is
a data direction bit (R/W). When the data direction bit is "0", it indicates a transmission
(WRITE). When the data direction bit is "1", it indicates a reception for data (READ).

AL—T - 7RLREFYTEHEDERET7FLR"110011"E LA I F CHRESNSETHERINET,
LT=A'oT LA i FZ 4T HIGH F7=(F LOW ITHEREL TTFEL, LATCH IN ELTHIEIT 528D
A[EETY ., 8 EVFBIZIHXT—2AREYMRW)AREE T, COT—FARE Y0 THIEE
E(EZTAH) . "1"THNIERIE FEARA)ETVET,

=
@)
w

as7

o

o
oav
WY

ADO BIT R/W BIT
HIGH 1 READ 1
LOW 0 WRITE 0

7.2.6.2. Register Address; LY AA-FRL X
The internal registers are 13 in full, so four bit data set at the MSB side are invalid.
NELORAFLET 13 EDT=6. MSB lICEEESNT- 4 EVRDT—RIEEMELYET,

< -
wn
9 ®
Invalid Address Valid Address
|mHMTRLR BHTELR
<[ x x| x BB 23
7.2.6.3. Register data; LY X5 -T—4
The data length of each register is 8 bit.
BLORADT—ARIE B EYFTCEEEINTLET,
< -
wn
4 @
O | O O O O O O O
N~ o o~ | w|N |~ o

NIIGATA SEIMITSU CO., LTD.
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7.2.7. Command Format; <> RKI7+—<vhk
7.2.7.1. Individual Register Data Writing; {ERIL XA T—2EEAH

ADO Invalid address
/_M
SDA| S 1 1 0 0 1 1 |1/0] O 0 X X X x [1/0(1/0|1/0[1/0| O
START condition Slave address Write ACK Register address ACK

L 1/0

1/0(1/0{1/0{1/0{1/01/0{1/0| O P

7.2.7.2. Individual Register Data Reading; {EAIL ¥ R % T—25HAH

Register data

A A —
ACK STOP condition

From master to slave

From slave to master

ADO Invalid address

~—
SDA| S 1 1 0 0 1 1 |1/0] O 0 X X X x [1/0{1/0(1/01/0| O
START condition Slave address Write ACK Register address ACK

ADO
~—&
Sr 1 1 0 0 1 1 |1/0] 1 0 [1/0(1/0|1/01/0|1/0|1/0{1/01/0]| 1 P
A

Repeated Slave address Read ACK Register data NACK
START condition

From master to slave

STOP condition
From slave to master

NIIGATA SEIMITSU CO., LTD.
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Software Control Specification; Y7k 7 Hl# 4%

Register Settings(outline); LY A23%E (H1E)

Do software reset (set address "E" data "xxxx 0101(MSB First)") when turning IC power ON.
Set all registers to an initial value before setting Register PE to "1". Register map shows detail
of registers. Be sure to set initial value to the register which cell's color is gray at the register
map. The register which cell's color is white is to define for yourself.

IC EIR ON Bl VI 7 ybe T TSN, VIR 7 EyhMR LV REPEZ 11
BRET DA, ELORAZMHEICRELTIZEWN, LR DML, LORXSZ MAP 258U
TTFEVLPREMAP DBZDOLRAZE, T HHEZSRELTTFIL, LORXSE MAP O B#
DLPRAE BEHRTRELTEL P RSTY,

8.2. Standard Clock; E#450v%

(1) When using a crystal oscillator, use one that the frequency stability is within +/-20ppm.
KERRDIZEE . REE+-20ppm UL TOKBREIFEFERALTTELY,
Reference crystal element
F[kHz] | CL[pF] | R1[kohm] | Co[pF] C1I[fF]
32.768 12.5 40 max | 1.35typ. | 3.0 typ.

(2) When using an external clock, couple a capacitor and a resistor to the X1(F7) pin of the
IC for clock input. Keep the input level of the clock between MIN = 0.4[Vp-p] to MAX =
VDD [Vp-p]. Frequency stability is +/-20ppm max.

NEYOVIDIGEE . XI(FHFITV TS EERTHY TV LTAALTTFEL, /A
YIDAHALALIE, MIN=0.4[Vpp] ~ MAX=VDD[Vpp]. &E E[L+/-20ppm LIKNELT
T,

8.3. Muting

MUTE register behavior is deleting Pilot tone as well as Audio input. So using MUTE makes
not Stereo.
To use muting as stereo condition, do in application controlling this IC, not use this register.

8.4. Reset for Serial Interface

In order to avoid incorrect operation after starting power supply, input the following signal
bellow. When communication discontinuation occurs (reset microcomputer, etc), the usual
operation becomes possible by inputting the following signal bellow.

—— 1
|
|

o
o FAVAVAY miN N
S 1 2 - 24 25 26 Sr P

|
L1 L4

START condition repeated START STOP condition
condition

NIIGATA SEIMITSU CO., LTD.
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8.5. PLL Setting Method; PLL(P LY R 4R) BREFH %

Although the local oscillator is oscillating at 4 times of transmitted frequency, transmitted
frequency can be used to calculate the number to program for the synthesizer because of the
divided-by 4 pre-scaler between the local oscillator and the synthesizer.

It is also considered that the oscillation frequency(fosc) should be located above the
transmission frequency(fTX).

Because the base band signal is modulated in FM with 304kHz offset(foff)

Following shows the frequency spectrum of NS73.

desired transmission

frequency
\«foff%
A v A B
0\

/ foff ! £TX fosc
Base Bgnd FM modulated
including siegnal
stereo g

Therefore, the fosc should be (fTX + foff).
This is applied to decide divided-by N of synthesizer.

The reference frequency of the synthesizer is taken as 8.192kHz or frequency of divided-by
its integer-N.

However, the FM channel steps such as 50kHz, 100kHz and 200kHz are not divisible by
32.768kHz and its divided-by N.

Then, we have to accept some error frequencies from proper transmission frequency.

In order to satisfy the +/-5kHz frequency allowance, the divided-by ratio (N) is calculated as;

Choose the reference frequency of synthesizer to 8.192kHz, i.e.,
N = (fTX + foff) / 0.008192M

and round off the N to zero decimal places (integer).

Convert N to Nh and Nb.

Set Nb to shift register of transmission with LSB first for 3-wire serial mode or MSB first for
I°C bus transmission.

For example) fTX=88.5MHz

N = (fTX + 0.304) / 0.008192 = (88.5 + 0.304) / (0.008192) = 10840.33 ...
N = round(N,0) = 10840

Nh = 2A58h Nb =10 1010 0101 1000b

Data transmission for 3-wire is; start “0001 1010 0101 01” -end of bit
Data transmission for 1°C is start “10 1010 0101 1000” -end of bit.

Total data transmission for above data to NS73 can be shown as below;

Data Transmission example of Synthesizer program data by 3—wire

Lower Byte Upper Byte
~—Addr(h3) Data(h96) ~—Addr(h4) Data(h2A)——>

T Tet—Fool i Tele o]+ [o] [e]e]
LA [ B

DA ‘1‘1‘0‘0'0‘0‘0‘1‘1

NIIGATA SEIMITSU CO., LTD.
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8.6. Register Map; LY RETvT

Colored frames indicate the registers that must be set to “INITIAL” value.
T LU O R RIF A EIEZE R EL TEEELY,

ADDRESS DATA
REGISTER NAME CONTENTS SELECTION INITIAL
A|A D|D D (Hex)
2 1 4 | 3 1
OFF
PE Power SW 0
ON
ON 0
PDX Crystal SW 0
OFF 1
OFF
MUTE Mute 0
ON
S32K For test - 0 0
RO 0|0
P . ON 0
EM re—en]phass 0
switch
OFF 1
. 50us
EMS Pre-emphams 0
Selection
75us
100mV
Audio input
level to get
AG 100% 140mV 0
modulation
200mV
DEV For test - 0 4
ON 0
PLT Pilot tone 0
OFF 1
R1 - For test - 0 0 1 3
ON
SUBC Forceq 0
subcarrier
OFF
HPF For test - 1
0.5mwW 0
PL TX power level 1.0mW 1 1
2.0mwW 1
R2 OFF 0 1
ULD Unlock detect 1
ON
RAMWEB For test - 0 0
TMOD For test - 0 0
Program data .
R3 P for Synthesizer P[7:0] 0 1
P dat Note
rogram data .
P for Synthesizer P[13:8]
R4 1 0
FR For test - 0
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ADDRESS DATA INITIAL
REGISTER NAME CONTENTS SELECTION
AlA|A D D|D D (Hex)
3|2 1 6 4 | 3 1
ID For test - 0
TST For test - 0 0 0
TSTREG For test - 0 0
R5 0 1 0
MBBO For test - 0
TEN For test - 0 0
PEAU For test - 0
POLA For test - 0
Main 1.250A 1
CIA synthesizer ;
charge pump
current 80uA 1
Clock
R6 ciB generator 320uA 0] 1|1 1|1 3
charge pump
current
POLB For test - 0
TESC For test - 0 0
TESCC For test - 0
TEOS For test - 0 0
PDTEST For test - 0
CPO For test - 0 0 0
R7 0 1 1
SMTES For test - 0
PESY For test - 0 0
PERF For test - 0
Band0 0
Local oscillator Band1 0
CEX frequency 2
extension Band2 1
R8 Band3 1 0|0 1
FMG For test - 1 2
FA For test - 1 1
TAS For test - 0 0
PAB For test - 0
R9 11010
MPTEST For test 0
R10 - 1 0 1
SEL_TEST For test - 0 0
R11 1 0 1
SEL_DATA For test - 0|0 0
R14 - - - 1 1 1 0

NIIGATA SEIMITSU CO., LTD.
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Note : In the case of P = 888 (for example).
Change a decimal numbers to a binary-coded form.

P =888 Mig&
10 EHE 2 EBALHT D,
888—00001101111000 ( = R4[5], - -,R2[0],R1[7],- - ,R1[0])
ADDRESS DATA ”Z‘F'L')/(\)'-
REGISTER NAME CONTENTS SELECTION
A A A A D D D D D D D|D
3 2 1 0 7 6 5 4 3 2 1 0
Program data .
R3 P for Synthesizer P[7:0] ojoft1tft1tjoj1j1|1}{170710/ 0
Pro dat;
P for Sg;:':t?es?z:r P[13:8] ofofo0ofo0 |11
R4 0 1 0 0
FR For test - 0 0 0

NIIGATA SEIMITSU CO., LTD.
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8.7. Controller basic operation routines
NS73 has power on reset circuit. Therefore, it takes few milli-seconds, until reaching the
specified VDD.
To make sure to reset, software reset can be applied.

Next step, set appropriate data to all registers, refer to register map.

During PE=0, the chip is in standby mode and data for all registers are backed up.
In PE=1 mode, chip will be activated and able to transmit signal.

The serial interface function is always operating even if PE=0.

During Power few mS

on rise time waiting

[

Serial Interface
Reset PLT(R1[5:3])=0 --> Pilot on
[
PL(R2[1:0])=1 -->0.5mW output

send SRST Software _ .
(RE[3:0]=5) Reset ULD(R2[2])=1 --> Unlock detector activated

R1[2:0]=4, R1[7]=1

nitial Set R8[3:2]=2, R8[5:4]=1, R8[7:6]=0

P: desired value
Set Reg3, 4,8 R4([7:6]=0
CEX=3

Set Reg0 PE=1 --> Analog circuit On

PDX=0 --> Crystal osc. & Digital circuit On

i

Serial Interface MUTE=0 --> Unmuted
Reset EM=0 --> Emphasis On
EMS=0 -->50uS
I AG=0 --> 100mVrms input
Software
Reset

Set CEX table routine
Start

"f" is paramator of frequency

Set Regb CIA=3 --> 80uA
CIB=3 -->320uA

ﬂ

‘ ‘ Set CEX table routine ‘ ‘

Set Regb }4—{ CIA=1 -->1.25uA ‘

infinite loop

P: round (f / 0.032768)
R4[7:6]=2

frequency
shifted?

Yes
‘ Set Regb ClA=3 -->80uA ‘ Check LockRange routine
[

f=f+1.0
Set Reg3,4 P: desired value
R4[7:6]=2
Set CEX routine L f>=108.0 J

- P: round (f/0.008192)
Set Reg6 CIA=1 -->1.25uA Set Reg3, 4 F— RA[7:6]=0

Set CEX table routine
infinite loop End

Yes

il
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checkCNT =(
roopCNT =0

High
IcheckCNT +

roopCNT ++
2.5 mS waiting

Check LockRange routine
Start

P: round (f / 0.032768
R4[7:6]=2

P: round (f / 0.032768
R4[7:6]=2

‘ Set Reg8 HCEX: CEX- 1
[

‘ ‘ Check TEB routine ‘ ‘

Check TEB routine
End

Check LockRange routine
End

Set Reg8

‘ CEX: 1 H Set Reg8 ‘
|

Set CEX routine
End

NIIGATA SEIMITSU CO., LTD.
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9. PbFREE Solder Reflow Profile; $87')—-1)20—7A77A )L

Room Temp

Peak Temp — i ie <10sec
+240 to +260degC
ramp rate -
< 3degCl/sec —» o
220degC
ramp rate | :
1to 4degC/sec —» [, |
] ]
| |
190degC / ' '
1 1
150degC - ' ! !
' |
i i | Reflow |
ramp rate > ' . ' Zone '
1 to 4degC/sec ! Preheat Zone Lo 1
1 1
| o !
: : | |
| )
| 60secto120sec | ' <30sec !
1 1
: [ 1

10. Outer Dimension and Terminals for Connection; ¥\ i~1 & & U4 SR+

}ﬂl X EAE | e | #m | we | =s
| | | [ |
_ . L10.05[S]A] . '
000000
|[E] OO O:O 00
A |OOCO OO
o0 | OO
7 (eJoXolleYoXo)
! O0000QOo
L]
1D [ 120.05 (] S[AB]
O
i O s B s
[ 2005-4-13 | WA
F i3l BrHET 2 £ C13
NS73 WLP
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11. Assignment of Pins; EVEE

A B C D E F

6/O O OO OO

5100 OO OO

410 O O O

3|10 O O O O

21O O OO OO

110 O O O O O

(Top View)
PIN NO. PIN NAME DESCRIPTION
A1 RIN Audio Right signal input
A2 LIN Audio Left signal input
A3 X1 Crystal or external signal Input
A4 GXT Ground for Crystal oscillator
A5 TST1 Test output
A6 CP2 Charge Pump Output for Clock Gen.
B1 VAF Audio VDD
B2 CB De-coupling Capacitor for VDD/2
B3 VXT VDD for Crystal oscillator
B4 TSTO Test Input
B5 VESD VDD
B6 GNDD Ground for Digital
C1 GAF Audio Ground
Cc2 CAPC Smoothing Capacitor for APC
C3 NC Non Connection
C5 GESD Czaround
| r 3-wire |/F selector

cé e 053?wi3|:e, rerg oo
D1 GPA RF Power amp ground
D2 RFO RF Power output
D5 LA Latch for 3-wire or Address for I1°C
D6 vVDDD Digital VDD
E1 VPA RF Power amp VDD
E2 VLO LO vDD
E3 TEB Unlock Detect output
E4 TEA PE output
E5 CK Clock for I/O Input (Pull up R needed)
E6 DA Data I/O for I/F (Pull up R needed)
F1 os1* LO tank circuit-1
F2 0S2* LO tank circuit-2
F3 GLO LO ground
F4 CP1 Charge Pump output for Main Synthesizer
F5 VSY VDD for Synthesizer
F6 GSY Ground for Synthesizer

*) Note: Pins F1(OS1) and F2(0OS2) are only 100V HBM ESD protected.
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12. Internal Pin Configuration; i FPERHERL

PIN NO. PIN NAME DESCRIPTION
RIN (AIP) Audio Right signal input
[VDD/2]
AAVAVAVSS
RIN AGO
A1 N AYAYe
AG1
A AVAVAVSS
AG2 VDD/2
LIN (AIP) Audio Left Signal LIN
A2 [VDD/2] Input Dﬁ Same as RIN
X1 (AIP) Crystal or external input connection
[0.6V]
VXT
X1 %
A3 w I~
\ \
T — 15MH}/
— sw
s
Ad GXT (AIP) Ground for Crystal Oscillator
[0V]
TST1 (DOP) | Logic test output. Open VXT
[Logic level] | this pin.
TST1
GXT
CP2 (AOP) | Charge Pump VXT
[HiZ] output of
synthesizer for
system clock o CP2
A6 generation. PHASE
DET
GXT
B1 VAF (AIP) Power Supply for Audio block
[VDD]

NIIGATA SEIMITSU CO., LTD.
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PIN NO. PIN NAME DESCRIPTION
CB (AIP) De-coupling cap. For VAE
[VDD/2] Reference voltage
CB VREF
B2
GAF
B3 VXT (AIP) Power supply for Crystal Oscillator.
[VDD] Connect to power supply.
TSTO (DIP) | Logic test input(Schmitt) T5T0
B4 [Logic level] | Connect ground. D—%
B5 VESD (AIP) | Power Supply for ESD diode.
[VDD] Connect to VDD.
B6 GNDD (AIP) | Ground for Digital block
[0V]
C1 GAF (AIP) Ground for Audio block
[0V]
CAPC (AIP) | Smoothing VPA
[2.2V] Capacitor for
Automatic
Power CAPC
Control(APC)
C2
C3 NC Non Connection
c5 GESD (AIP) | Ground for ESD diode.
[OV] Connect to GNDD.
IIC (DIP) 3-wire or I°C bus serial e
c6 [0V] interface selection. (Schmitt)
0= 3-wire
1= 1°C
D1 GPA (AIP) Ground for RF Power Amp.
[0V]
RFO (AOP) | RF Power Amp VPA
[VDD/2] output
FM modulateﬂ RFO
D2 RF signal
input
4{ APC
GPA DET
LA (DIP) LATCH input for 3-wire I/F LA
D5 [Logic level] | ADDRESS extension for 1’c
bus.
D6 VDDD (AIP) | Power Supply for Digital block
[VDD]
E1 VPA (AIP) Power Supply for RF Power Amp.
[VDD]
E2 VLO (AIP) Power Supply for Local Oscillator
[VDD]
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PIN NO. PIN NAME DESCRIPTION
TEB (AIO) Unlock Detect output control
[Logic level] L
TEB
E3 M%?;:;tf d—n 1>—|:|
_ I
TEA (AIO) PE Output control
[Logic level]
TEA
E4 Meara 1 1
_ I
CK (DIP) Clock pulse input for serial CK
E5 [Logic level] | I/F
Pull up, 1k ohm, required
DA (DIOP) DATA input for 3-wire DA
E6 [Logic level] | DATA input & output for I°C. D o
Pull up, 1k ohm, required. <
0OS1 (AIP) Inductor Vi,
[0.5V] connectio o VLO
n of Tank Li
circuit
F1
0s1 0S2
~ GLO
F2 0S2 (AIP) Inductor connection of Tank circuit
[0.5V]
F3 GLO (AIP) Ground for Local Oscillator
[0V]
CP1 (AOP) | Charge Pump output VXT
[HiZ] for Synthesizer
CP1
F4 s
T
F5 VSY (AIP) Power supply for Synthesizer.
[VDD] Connect to VDDD.
F6 GSY (AIP) Ground for Frequency Synthesizer.
[OV] Connect to GNDD.
AIP All pins should have VESD VLO
AOP ESD protection VPA VAF
AIO diodes as shown
DIP below; PINS
All DOP internal
DIO circuits
GPA GAF
GESD GLO

NIIGATA SEIMITSU CO., LTD.
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13. Recommended foot pattern; #tEI7vk/\3—>

1
O O O

O
O O O

Foot Pattern (Top View)
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14. Application Circuit ; I AR

0.1u
RightOH |

Bottom View

Audio input

0.1u

LeftO—I I

Ext. Clock 0.01u

el

-

l
0.h1u

Lo ok
R
RS R SUD!
Alelc pleE|F
O @% O &}
S & QO o)
O© O Q Ctmg]
O O O|G
QG
o)le)

J&ZZU*JAN
T T ow
ho : . O

1k(”’C only)
—VW\—

O O
DA CK

P

=50

1k(’’C only)

O
vCcC
* . may not be

O needed
TEB

l

MCU
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15. Appearance Specification; S E11#&

(1) As for marking disappearance and partial marking lack, if the contents can be
deciphered, the defect will be unquestioned.
RIRDBEA RIFIZOVT RTIABMNHFEAIRELG LD IE TR ET B,

(2) As for a position gap of marking, it should not overflow from a package.
KRRODUBALIZDOVNTIE, Nur—C KYEHHIRNTE,

(3) Complete lack of marking, written mistakes and direction errors are regarded
disqualified.
REDEVEDOEHICRYLHDID . ARIZKRYAHILDIEFERET D,

(4) As for the crack and discoloration of a package, if the contents of marking can be
deciphered, the defect will be unquestioned.
NT—ODFRIPERIZTOVNTIE, RRABHHIFRARELLDEREET S,

16. Notes of use ; . LDTEHEIF

16.1.

16.2.

Notes of designing the board; &EtEDTEEIE

(1) Follow the conditions written in the specification.
AEFREICRBESN TV DEHFIB T FoTIZEL,

(2) This IC should not be stressed when installed.
AR RBERY T T ORREE DN NSENKSLGERYFTITESELLET,

(3) Keep this IC away from heat sources
AEBFRBENOBEL TERELTZELY,

(4) Use stable power supply and be careful not to add over voltage, opposite voltage, noise
and spike.
HEEBRICIE. RELEZLOZFERAL. BERE, #EE, #E, AN\AUGEAMDLAELE
SITLTLEELY,

(5) Keep this IC away from high-frequency noise area.
AEFOEDIZFTEEREETERET DRBEEELLVLOIFBENET .

(6) Follow the conditions of interface specifications when using control signals to control this
IC.
AEZOFEIZBHELZIAVIA—)LESIZDOVTIK. A=D1 —REH/EBL T Fo>TLE
LY,

(7) Use the specified impedance for the input/output terminals.
EALHNFEFEREDAVE—F R TITHERALESLY,

Notes of installation; 2%t D;FEEIE

(1) Baking process cannot be done on the embossed tape. Please carry out the ICs on a
tray specified by our company and conduct the baking process under the condition of
+125degC, 4 hours. Please be sure to carry out reflowing within the appointed time [15.4
(M.
IVRRT—TEIA—F U T RBENHERFE A A—F T NEBETBLIEEDOINAIZT
+125degC. 4 R ERMEL TS P HEERRUAIC) 7O0—F B FERBEL T
SLV15.4 (1)

(2) Please refer to the reflow conditions in data[9th section].
)70—FHERAD)TIO—T—8—[F 9 IBESHITL TS,

(3) This package should not be stressed or vibrated when reflowed.
)7O0—FIEN\r—YICRBEZ 5 2 G TEELY,

(4) Please make packaging circuit inside so that a light does not enter.
FRERER(E, RERICHEAALENRSIITIERL TS,

(5) Refer to the recommended pattern when designing the board.

EMEKET DR TR/ NNI—VESEITERBNET .
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16.3. Notes of usage conditions; ExYkL\EED;EEEIE

(1) Be careful against static electricity.
RYEWEF, BESHLESRFOREZRENET,

(2) Do not use an IC once fallen.
BATETLAERFERLGOTZSL,

(3) Follow the descriptions for power supplying.
HBERICOVTIXEREL T FoTZEL,

(4) Do not touch the pins directly by bare hands. May deteriorate the soldering strength.
mFICEEFEMNASE. FAMTHENSIELETOTIEE LS,

16.4. Notes of storage; RE LDFEEIE

(1) When stored in moisture-proof bag under storage conditions 5 to 30degC, 65% RH
(Relative humidity) or less, the shelf life will be within 12 months (from date of shipping).
After the bag opened, it must be reflowed to a PCB within 192 hours with the stored
condition 5 to 30degC, 65% RH or less. When the appointed period has exceeded after
opening the bag, please carry out the baking process on the tray specified by our
company under the condition of +125degC, 4 hours.
B EIKETRET S5 S, 5~30degC, 65% RH (HHxHEE) UTIZT12 7 A LIA(H
FIERABHD), BF#IE 5~30degC, 65% RH LITFIZT 192 B LINIC) 70— @A+t
(TEEREL TN, FAHE. s HMEB A5 8(5+125degC. 4 BEIOR—F2 50
BEBHIEEDRAIZTERBL TS,

(2) Store in an environment of no heat, high humidity, dust nor corrosive gas.
=R, 2B BR. BEEARDLGVRETREL TS,

(3) Dropping or piling by bulk may cause damage.
ETONTHEAE, BEOBRNAHYFETOTIEEL LS,

16.5. Notes of others; ZDhD;FEEIA

(1) This specification sheet includes know how and copyrights we own. Please do not
disclose this to any third party.

AEREL BHDOEEE, /INVIEHTEIABAEENTOEST DT, E3FIZIFIFR
LIGEWESIZFENET .

(2) Please do not use this product for purposes not agreed with NIIGATA SEIMITSU
Co.,Ltd.

AHBERHEEBLRARUNDBMICFERALGO TS,

(3) Be sure to provide an appropriate fail-safe function on your product to prevent
secondary damages that may be caused by an abnormal function or a failure of our
product. We assume no responsibility whatsoever for accidents resulting in injury or
death, fire accidents and other serious accidents by unsuitable use.
AHERIAN—BREOCFEENLELIGETL, 2RKEFHIEDT-OH ., Y bKRKITHEY G
FrAEEZ LT HFIML TSN, FELLGFERICEDIAE TR KKFH. TOMDEKX
BRI OFFELTUL, B E—UTDERZEVER A,

(4) We assume no responsibility whatsoever for the use of any circuits described herein.
Conveys no license under any patent or other rights and makes no representations
whether the circuits are free from patent infringement or not.
AEHEICEHSNTOSRBOFERICER YT S TEMBHEICEY SEMEICOEELT
LBHE-TDEOEEZREVFEE A

(5) Any questions about the provisions of this document or any other matters that are not
provided in this document shall be solved by negotiation between the two parties.
AECREBEZBERVEHBEICRENELBEF. ABEOERICKYBIRTSHILEL
LETS

NIIGATA SEIMITSU CO., LTD.
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17. Revision; WETERE
Date; B+ Revision; A& Is*sauée,ld App“;,ged
M.Tsubokawa H.Miyagi

2005/12/26 Change control routine

M.Tsubokawa H.Miyagi

2005/12/21 First Edition
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