Audio ICs

BU2621F

PLL frequency synthesizer for tuners

The BU2621F is a PLL frequency synthesizer designed for use in car stereos, high-fidelity audio systems, and CD
radio cassettes. Featuring low power consumption, low superfluous radiation, and two separate frequency mea-
surement counter systems, this chip is ideal for high-performance systems.

@Applications
Car stereos, mini components, radio cassettes, receiv-
ers, and other frequency generating devices

@Features

1) Built-in high-speed prescaler can divide 130MHz
VCO.

2) Low power-consumption (during operation : 6mA
PLL OFF 300 x A Typ.)

3) Seven standard frequencies : 50kHz, 25kHz,
12.5kHz, 10kHz, 9kHz, 5kHz, and 1kHz.

4) Two counter systems for intermediate frequency
detection.

5) Unlock detection circuit.

6) Five output ports.

7} Two input ports.

8) Serlal data input {CE.CK.DA)
9) Phase comparison output.
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@Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit Conditions

Supply voltage Voo =-0.3~7.0 v vDD

Maximum input voltage 1 Vi —0.3~7.0 v CE, CK, DA, lg,

Maximum input voltage 2 Vine —0.3~Vpp+0.3 \4 XIN, FMIN, AMIN, FMIF, AMIF, 1o, 11

Maximum output voltage 1 Vour —0.3~10.0 v Pg,P1,Pz,P3,Ps,CD

Maximum output voltage 2 Vourz —0.3~Vop+0.3 v FD,XOUT

Maximum output current lout 0~4.0 mA Po,P1,P2,P3,Ps,CD

Power dissipation Pd * 450 mW

Operating temperature Topr —40~85 T

Storage temperature Tstg ~55~125 C

* Reduced by 4.5mW for each Increase in Ta of 1°C over 25°C,

@®Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Voo 4.0 - 6.0 v
@®PFin description

Pin No. Symbol Pin name Function 1o
1 XOuT Crystal oscillation For generation of standard frequency and internal clock. out
2 XIN terminat Connected to 7.2 MHz crystal oscillator. ) IN
3 CE Chip enable When CE is H, DA Is synchronous with the rise of CK and
o cueksa e o gt D o s
5 DA Serial data CD terminal synchronous to the rise of CK.
6 cD Count data Frequency data and unlock data are output. Nch open drain
7 PO
8 P1
. - Output port Controlled on the basis of input data.
10 P4 )
1" 10 Selected on the basis of control data, then output o the IN
12 " Input por CD terminal. ' Schmidt input
13 AMIF AMIF input Intermediate frequency input for AM IN
14 FMIF FMIF input Intermediate frequency input for FM IN
15 P2 Output port Controlled on the basis of input data. Nch open drain
16 AMIN AM input Local input for AM iIN
17 FMIN FM input Local input for FM IN
18 VDD Power supply Power supply, with 4.0V to 6.0V applied voltage.
19 PD Phase comparison cutput | High level when value obtained by dividing local output is 3-state

higher than standard frequency. Low level when value is

20 _ vss GROUND lower. High impsdance when value is same.
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@Electrical characteristics (unless other specified, Ta = 25C, Voo = 5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply current lop1 — 6.0 10.0 mA FMn=130MHz,100mVrms
Quiescent circuit current lop2 - 03 1.0 mA No input, PLL=0FF
"H" level input voltage Viu 0.8Voo - — \ CE,CK,DA,lo, I
"L" lovel input voltage Vi - — 0.2Vop v CE,CK,DA lo,l1
"H" level input current 1 I - - 1.0 77 CE,CK,DA, lg,lh Vin=Vop
"H" level input current 2 bz — 03 - uA XIN Vin=Voo
"H" level input current 3 liHz - 6.0 - pA FMIN AMIN,FMIF, AMIF  Vin=Vrp
"L" level input current 1 bt —1.0 - - uA CE,CK,DA,lp, 11 Vin=Vgs
"L" leve! input current 2 lez - —0.3 - BA XIN Vin=Ves
"L leved input current 3 lia - —6.0 - A FMIN,AMIN,FMIF,AMIF  Vin=Vss
"L" level output voltage 1 Vout - 0.2 0.5 Vv Pg,Py,Pe,P3,Pq,CD lo=1.0mA
"OFF" level leak current 1 loFF - = — 1.0 A Po,P1,P2,P3,P4,CD Vo=10V
"L" leve! output voltage 2 VoLz - — 0.3 A FMIN, AMIN,FMIF,AMIF  lour=0.1mA
"H" |gval output voltage Vo X‘?DO _\6'?25 — v FD lour=—1.0mA
"L* level output voltage VoLa — 0.15 1.0 Y PD lour=1.0mA
"OFF" level leak current 2 lorr2 - - 100 nA FD Vour=Vop
"OFF" level leak current 3 lorra -100 - - nA PD Vour=Vss
Internal feedback resistor 1 Br4 - 10 - MQ XIN
Internal feedback resistor 2 Rr2 - 500 - kQ FMIN, AMIN,FMIF AMIF
Input fraquency 1 Fint — 7.2 — MHz | XIN,sine wave,C coupling
Input frequency 2 Fina 10 - 130 | MHz | FMIN,sine wave,C coupling Vin=50mVrms
Input frequency 3 Fina 0.5 - 30 MHz | AMIN,sine wave,C coupling Vin=70mVrms
Input frequency 4 Fina 0.4 - 16 MHz | FMIF,AMIF sine wave,C couplingyn=70mVrms
Input amplitude 1 Vint 50 - 1.5 Vrms FMIN,sine wave,C coupling ;
Input amplitude 2 Vine 70 - 1.5 vrms AMIN.FMIF,AMIF,sine wave,C coupling ‘
Minimum pulse width ™ — 1.0 — s | CKDA
Input rise time TR - - 500 ns CE,CK,DA
Input fall time TF - — 500 ns CE,CK,DA

& Not designed for radiation resistancs,
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@Circuit operation
Input data format

Ts Ts

(X (o DO

v

Internal data ><

TIZ1E4SEC T, Ta»1uSEC  Te>OuSEC  Te<1.5xSEC

| Do D | De| De [ D | Ds [ Ds [ D7 [ Do [ Do ] Dio] D] Diz] Dis| D] Do

<—— Input from Do.

[Po [P ]P PP ]pPr[P]cT[R [ R [R5 [Ps][1s[ar| 18]

Output data format ~ CE output is set to LO.

Ty Ta
H i

00 ) &0 X e X o0 X o) o Xt X s
cD
Figures for output assuma the presence of pullup resistance. Ty, To>1 4 SEC
Qutput data format

l Co | Cy ‘ Cz l Cs I Ca ‘ Cs | Cs ‘ Cs | Ca | Co ‘ Cuol C11| Cm‘ Cwa| C14| C15]

I C1s| 017’ 0131 CIB| Uo ’ Uy { Uz | Us—l
# Data is output only when CT =1 or GT = 1.

—

Input done from Ce.

177

High-frequency signal processors - PLL frequency sythesizers



Audio ICs BU2621F

Explanation of the data
(1) Division data : For Do through Dis (When S = 1, use Da through Dis.)

| Do | Dy | D2 ‘ Da | D4 | Ds | Ds | D7 I Ds ‘ De I Dm} D11| D12‘ D13| Dm‘ D15J

Examples:
Divided frequency = 1106 (D)-+2=553 (D)=229(H) 5=0
1 0 0 1 0 1 0 1] 4] 1 0 0 0 0 1] 0

Divided frequency = 1107 (D) =453 (H) S=1, PS=1

11 ¢ 0oi1 0o 1 0

Divided frequency = | o _ -
926 (D) =39E () | o~ 1+ P8O
X X X Xie 1 1

(2} CT: Frequency measurement beginning data
1 : Begins measurement.
0 : Resets internal counter, FMIF and AMIF go to
pulldown.
(3) OQutput port control data : Po, P4, Pz, P, P4
(4) PL PH : Control of charge pump output

PH=0,PL=0 PLL operation
PH=0,PL=1 PDLO level
PH=1,PL=0 PDHIllevel
PH=1,PL=1 PDLO level
{5) Ro, Ry, Re, standard frequency data
Data

Ro R+ Rz Standard fraquency

0 0 Q 25kHz

o 0 1 12.5kHz

0 1 0 50kHz

0 1 1 10kHz

1 0 0 5kHz

1 0 1 9kHz

1 1 0 1kHz

1 1 1 % PLL OFF

* FMIN = pulldown, AMIN = pulldown, PD = high impedance

(6) S : switch between FMIN and AMIN
0. FMIN
1:AMIN
When IF counter is in operation
0 FMIF
1! AMIF
{(7) PS: [fthis bit is set to ON while AMIN is selected,
swallow counter division is possible.

o 0 1 0 0 0 0 0

(8) 1S { Input port selection

0:10 1N
(9) GT: Frequency measurement time and unlock
detection ON/OFF
CT | GT | Frequency measurement | ok | Data output
0 OFF OFF NG
1 OFF ON
0 | ON Gate time = 8mSEC ON OK
1 | 1 |ON Gate ime = 16mSEC ON
(10) TS : Test data (0) is input
Frequency counter
(1) Structure
gE | shit register }— co

AMIF o l“
/FMIF 1 o
RESET

Quate pulsa
B,/ 16mSEC Gt

cT

(2) How the frequency counter operates

When control data CT equals 1, the 20-bit count-
er and the amp go into operation. When CT
equals 0, amp input goes to pulldown and the
counter is reset. Measuring time (gate pulse) is
selected (BmSEC/16mSEC) on the basis of con-
trol data GT. When control data CT equals 0, the
counter is reset.
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{3) Explanation of output data

DO : LSB D : MSB

Unlock detection

When control data GT equals 1, or CT equals 1,
the unlock detection circuit goes into operation
for 8 mSEC. When CT equals 1, the unlock detec-
tion circuits stops operating before the frequency
counter gate pulse is emitted, When CT equals 0,
or GT equals 0, the unlock detection circuit is re-

set.
Re—— ormgrmo
CT, GT=1 CT=0T=0 '
ERn —J | 1 ; M.
U N I
TmbSEC . Unockcewsston  ——
2T 1—H——BMmSEC—>

TMSECET1<2mSEC

Explanation of the output data

UoD U1 U2 U3
g 0 0 0 ERR < 1.1 uSEC
1 0 0 0 11xSEC < ERR < 22uSEC
1 1 0 0 224SEC < ERR < 33uSEC
1 1 1 0 83xSEC < ERA < 4.4uSEC
1T 1 1 1 44x8EC < ERR

Frequency counter and unlock detection
{1) When CT = 1 : Frequency count and unlock
detection are carried out.

1545

X a,

i T2 -Jg'-‘ér’
e f

cE—ie—)

Input oonrol data

T
{internal) BMSEC

L]
Unlock detection  Fréquency aount
& Bm,# 1 8MSEG —

Gato pulse

Count dala ’

CD1amingl ~--=- ke

- AmMSECATI<2mSEC Tg=rdmSEC

(2) WhenCT =0and GT =1 © Only unlock detec-
tion is carried out.

CE TMSECET1 <2mB8EC

Input contral dala GT=1
{inbsrnal) CTmly

BmSEC

Gala pulss

Unlock detaction

Gount data.
GD terminal

Explanation of CD terminal
When frequency meastrement or unlock detection
is finished, the CD terminal goes to LO to indicate
that the count and unlock detection have finished.
It also synchronizes with CK to output counter
data. When the next data is input, it goes to HI.

CE—I

or— ) I
Gate puloe ~ ; : T
O torminal oo L mrm I

oK [TTITT1 [TTT]TT1  TTTTTT]

& ;Whan CT orGT = 0, the inputterminal tta eskeciod on the basis of e conrol data 1S wil appoar.
10 (14-pin) Input is dlisplayed In revies 1ideo, while 11 (12-0in) Lo rcl.

@External dimensions (Unit: mm)

12.5+0.2

20 o
RARAARAAAAH

7.8+0.3
54+02

]

o]
FEBESEHAH
10

prd
o
+
)
=)

SOP20

179

PLL frequency sythesizers

High-frequency signal processors



Notes

Tha contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in par, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, in¢luding, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the spacifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutsly no liability in the
avent of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material,

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audic-visual equipment, office-automation equipment, communica-
tions devices, elactrical appliances, and electronic toys). Should you intend to use these prod-
ucts with aquipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation eguipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

+ It is essential to obtain export permission when exporting any of the above products
whan it falls under the category of strategic material {or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




