rC)rdering number: EN 3591A ]

NMOS LS
LM7001, LM7001M

Direct PLL Frequency Synthesizers

OVERVIEW

The LM7001 and LM7001M are direct PLL f{requency
synthesizers that provide accurate reference {requencies
for long-wave and medivm-wave AM and FM tuners.
They incorporate a 24-bit shift register and latch, pro-
grammabie divider, reference divider and phase detector
charge pump.

The LM7001 and LM7001M feature an AM frequency
range of 500 kHz to 10 MHz and FM ranges of 5 1o
30 MHz and 45 w0 130 MHz. Seven software-
selectable reference frequencies are available in the
range 1 10 100 kHz. A 400 kHz microcontroller clock
outpot and an 8 Hz real-time clock ouwtput are also
provided.

The LM7001 and LM7001M operate from a 5 V supply
and are available in 16-pin DIPs and 20-pin MFP,
respectively,

FEATURES

*  High-specd AM/FM programmable div. gr
» Seven software-selcciable reference freguencies
the range 1 to 100 kHz ;

o  Three-wire serial cont
* 5V supply

L. JLE,

3036B-MFP20

1

ARAARALE _s'r_ ——f—;'

4 835 76
o |
‘UUUUHUUIw—L' —l-
L
| p——e—— |

v rrrrrere S

T vz lozs oh |

Specifications and information herein are subject 10 change without notice.
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LM7001, LM7001M

BLOCK DIAGRAM

XiN ’l— - [ e Reference dhidec
XOUT M- -
7T

Programmabie dvkier

AMIN

R

PIN DESCRIPTION

Number

Daseription
LM7001M

 MHz £rystal oscitlator output

£7.2 Mfzicrysial oscillalor input

No' connection

"Ghilp enabe

Clock inpuj

Serial data input

400 kHz conirolier clock output

Bandswitching output 1. Can be used for an B Hz timebase output

Bandswitching output 2

Bangswitching oulput 3

No connection

AM local oscillalor inpul

No connection

M local oscilialor input

No connection

1¢ 16 VoD S V supply

13 1?7 vDD2 S V backup supply
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LM7001, LM7001M

Number
Hame Descrlption
LM7001 LM?0D1M
14 18 (20]] Phase detector charge pump output 1 -
15 19 P02 Phase detector charge pump outpul 2
16 20 VS§S Ground
SPECIFICATIONS

Absolute Maximum Ratings

Paramoler

Supply voltage sange

Logic-level input voltage range

Analog input voltags sange

SYC output voltage range

BOS, BOZ and BO3 output vollage range

PD1, PD2 and XOUT outpul voliage range

EB?. 802 and 803 oulput curent range

Power dissipation mwW
Operaling temperature range —-40 10 85 deg. C
Storage temperature range -S5 to 125 deg. C
T, = 25 deg. C
Parametar Rating Unit
5 v
Supply volage
5 v
451065 v
Supply vollage range
351065 v
Aating
Condition Urt
min typ max
£y -
voltage ., Vin 22 65 v
CE, CL, Emg*’t»qw- evel wpi _
vollage N : Vi 0 0.7 Vv
SYC ovtput valtage Vours 0 - 65 v
801, 802 and BO3 oulput voltage Vour? 0 - 13 v
XIN anpul frequency fms Sine wave, capacitive coupling 10 72 80 MHz
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LM7001, LM7001M

Rating
Parameter Symbol Condition Unit
min typ max
Sine wave, capacitive coupling, _
S = 1. See notes ¢ and S. o 130 MHr
FMIN input frequency fine
Sine wave, capacitive coupiing,
S = 1. See notes 2 and S.
AMIN input frequency s gin_e (;vave, capacitive coupling,
Crystal oscillator frequency hetaL Crystal impedance s 30 2
XIN input voltage Ving Sine wave, capacitive coupling
FMIN input voltage Ving Sine wave, capacitive coupling
AMIN input vohlage Ving Sine wave, capacitive coupling
XIN internal feedback resistance Riy
FMIN internal feedback resistance Rz
AMIN internal feedback iesistance R
CE, CL, DATA HIGH-lavel input |
current H
CE, CL, DATA LOW-level input |
currant L
FMIN, AMIN LOW-eve! oulput 15 Vv
voltage '
SYC LOW-lavel output voltage 03 v
801 to BO3 LOW-level output 10 v
voltage
SYC oulput isakage current 50 HA
BO1 to BO3 output leakage current - 30 HA
PD1 to PD2 KiGH-level output _ _ v
voltape
PD1 to PD2 LOW-level output _ 03 v
voltage ’
PD1 10 PD2 HIGH-level 0.01 100 0A
current ' '
0.01 10.0 nA
’| Ses nols 4. 25 40 mA
PLL inhibiled - 20 35 mA
3 pF

. All other input pins are

conneeted to Vit and all owput pins are open,
5. S is the divider sclect bit in the serial data input string.
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L.M7001,

LM7001M

FUNCTIONAL DESCRIPTION

input Data Format

The LM7001 and LM7001M are controlled from a
three-wire serial bus, which comprises chip-enable,
clock and scrial data inputs. The 24-bit serial data input
comprises 14 divider select bits (DO w D13), two test

control bits {TO and Ti), three, bandswuchmg output
control bits (B0 to B2), one, ﬂm&bﬁs@ control bit (TB),
!hrec reference frequency seig:t bu (RU to R2) and one

DATA

[ o mx

OE——I

i[62| 8 Rofmi|re]s |

Divider Ratio Select

Bits DO to D13 select the FMIN divider rat
D13 select the AMIN divider ratio’ as shés

The S bit selects the FMIN divide function when set
1, and AMIN, when cleared to 0,

[o16]019[ 012] 013}

gared o O for normal

0 4 1 1 ——a FWMNdVide setio = 14853
masb

o 1 1 1
msb ——a=  AMIN divide ratio = 928

Figure 3. Divider ratio sclect

Bandswitching and Timebase Control

Bits BO to B2 and bit TB select the siate of the
bandswitching outputs BOT 10 BO3 as shown in table
1.
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LM7001, LM7001M

Table 1. Bandswilching output select Reference Frequency Select
nput Outgot Bits RO to R2 select the reference frequency as shown in
Bo B1 B2 8 B01 | BOZ | B03 wable 2. In addition, bits RO 1o R2 select the bandswitch-
0 0 0 0 See note 1. ing outpuis BOT 10 BO3 whe-bits BO 10 B2 arc all 0.
0 0 1 0 0 0
U 1 0 0 0 3
0 1 1 0 0 1
i 0 0 0 i 0
1 0 k] 0 1 0
4 1 0 1 1
1 1 1 0 1 1
0 0 0 1 7B Sea note
X 3 v} 1 1B 1
X 0 1 1 1B 0
x 1 1 1 T8 1
1 0 0 ) TB 0

Notes

1. Bits R0, R1 and R2 select the state of BOY, ﬁﬁf
and BO3 as shown in table 2. '

2. Biss RO, R1 and R2 sclect the staie of BOZ apd
BO3 as shown in table 2. '

ety

1.

4. x = don’{ care

Infosmation {including curcuil diagrams and ciicuil paramelers) hesein is for example only; it is not guaranteed for volume production. SANYO
believes information herein is accurate and reliable, but no guaraniees are made of implied regarding its use or any infringements of inteliectual
preperty nights or other righls of third parties.
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