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Direct PLL Frequency Synthesizers 

OVERVIEW 

The LM7001 and LM7001M arc direct PLL frequency 
synthesizers that provide accurate reference frequencies 
for long-wave and medium*wave AM and FM tuners. 
They incorporate a 24-bit shift register and latch, pro-
grammable 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 to 
30 MHz and 45 10 130 MHz. Seven software-
selectable reference frequencies are available in the 
range 1 to 100 kHz. A 400 kHz microcontroller clock 
output and an 8 Hz real-time clock output are also 
provided. 

The LM7001 and LM7001M operate from a 5 V supply ,; 
and are available in 16-pin DIFs and 20-pin 
respectively, / / 

FEATURES 

• High-speed AM/FM programmable divider- % ^ 
• Seven software-selectable reference frequencies fe^ 

the range 1 to 100 kHz 
• Three on-chip, open-drain bandswiiching .^ipi^: ; 

drivers / / 
• 400 kHz clock output for micitK:onu^le^%5tem 

C lOCk ' 

• 8 Hz timebase output for r e a l - t i n # v ^ 
• Three-wire serial control, 1 ' ^ 

5 V supply r̂ - : -
• 16-pin DIP (LM70GI) and 20-pib MFP CLM7p0lTVI> 
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LM70D1, LM7001M 

BLOCK DIAGRAM 

PIN DESCRIPTION 

Number 
/ K i m o ^ Description 

LM7001 LM7001M 
/ K i m o ^ Description 

1 1 7 . 2 MHz i r y i t a l oscillator output 

2 2 
<!' ''"I'-'r.'l.'J-.. '"'l̂ V'.l-

7,2 N f e c r y s l a l oscillator input 

- 3 / / N/§bnnec t ion 

3 .4 / • (Jfilp enable 

4 5 ^ CL / / Clock input 

S 6 & \ D A T A . ; / Serial data input 

6 ./ SVC 400 kHz controller clock output 

7 / / %J , B01 Bandswitching output 1. Can be used tor an 8 Hz timebase output 

B02 Band switching output 2 

jy B03 Bandswitching output 3 

NC No connection 

AMIN A M local oscillator input 

/ i . r 
•-•v. ,1"' f' 

NC No connection 

11 FMIN FM local oscillator input 

- 15 NC No connection 

t6 VDD1 5 V supply 

13 17 VDD2 5 V backup supply 
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LM7001, LM7001M 

Numb sr 
Name Description 

LM7W1 LM70D1M 
Name Description 

14 18 P01 Phase detector charge pump output 1 

15 16 PD2 Phase detector charge pump output 2 > / v . 

16 20 VSS Ground / 

SPECIFICATIONS 

Absolute Maximum Ratings 

Part meter Symbol UnK 

Supply voltage range VDO max / / / / V 

Looic-level input voltage range Vih\ max / 7.0, / V 

Analog input voltage lange Vihr? max / / ' % 3 to V [» + 0.3 V 

SVC oulput voltage range Voun < V 

B01, B02 and B03 output voltage range Vour^^X '"II K:: ' :^""- ' ' - 0 . 3 to 13 V 

PDV PD2 and XOUT output voltage range - 0 ^ 3 io VDO • 0.3 V 

$01, B02 and B03 output current range 

• • — » • 

/y&j i rnax ^ / / ' 0 to 3 mA 

Power dissipation • V 300 mW 

Operating temperature range -40 io as deg. C 

Storage temperature range - 5 5 to 125 deg. C 

Recommended Operating Cois$ltlons^; 

T, = 25 dcg. C 

Parameter ' ; !%, Symbol Rating Unit 

Supply vollage : 
, Vooi 5 V 

Supply vollage : 

/ / ' ' VD02 5 V 

Supply voltage range 
/ / Vooi 4.5 to 6.5 V 

Supply voltage range 

' . / Vt>02 3.5 Jo 6.5 V 

Electrical C|iatact^fstlc^ 

T . - 4 0 t o M V 

. Symbol Condition 
Rating IM . Symbol Condition 

min typ mix 
IM 

C E / t t f OAT^GH-î , input . 
VIH 2.2 - 6.5 V 

CE, CL, O A ^ tO^V-level mput./ 
vollage 

0 - 0.7 V 

SYC output voltage V0UT1 0 - 6.5 V 

§01, 802 and B03 oulput voltage Vout? 0 - 13 V 

XIN input frequency Sine wave, capacitive coupling 10 7.2 8 0 MH2 
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LM7001, LM7001M 

Pwameter Symbol Condition 
R i l ing 

Unit Pwameter Symbol Condition 
min typ max 

Unit 

FMIN input frequency flNJ 

Sine wave, capacUive coupling, 
S = 1. See notes 1 and 5. 

45 
-

130 MHz 

FMIN input frequency flNJ 
Sine wave, capacitive coupling, 
S = 1. See notes 2 and 5. 

5 • 30 . MHz 

AMIN input frequency Sine wave, capacitive coupling, 
S = 0 

0.5 
I ' 
k 10 ^ 

Crystal oscillator frequency fxTAL Crystal impedance £ 30 0 
' w* 1.0 iv; / y MHz 

XIN input voltage VJM Sine wave, capacitive coupling o// , i k % ^ * # 1 - 5 / / V 

FMIN input voltage ViN2 Sine wave, capacittve coupling M y&/ V 

AMIN input voltage Viiva Sine wave, capacitive coupling 0.1 y/s V 

XIN internal feedback resistance Rfi | l . O - M Q 

FMIN internal feedback resistance fti? - 500 . - kn 
AMIN internal feedback resistance RfS - k o 

OE, CL, DATA HIGH-level input 
current H VIN = 6,5 V / V 5.0 MA 

CE, CL, DATA LOW-level input 
current IlL VIN 3 o v / / ~ 

5.0 

FMIN, AMIN LOW-levef output 
voltage V0L1 IOUT = C.5 mA / " / - 3.5 V 

SYC LOW-level output voltage VoL2 
/ i"1 ' ' 

i p t M 0.1 0 : / / 0 . 0 2 - 0.3 V 

001 to B03 LOW-level output 
voltage VOLS / 

J- " 

= / / - 1.0 V 

SYC output leakage current lOBfi' / » - 5.0 ^ 
B01 to S 0 3 output leakage current . . A m - - 3.0 MA 

PD1 to PD2 HlGH-level output 
voltage m A ' / ' 0.5Voo - - V 

PD1 to PD2 LOW-level output 
voltage %)T =. 0 1 mA - - 0.3 V 

PD1 to PD2 HIGH-level le^atfe 
current . / / Voup=. Vdo - 0.01 10.0 nA 

PD1 to PD2 LOW-level leakage 
current , / V Jmi •VOLit = 0 V - 0.01 10.0 nA 

Supply currerU . 
'DDI.- ' See note 4. - 25 40 mA 

Supply currerU . 

te PLL inhibited - 2.0 3.5 mA 

FMIN inplit capacitance : : 1 2 3 pF 

Notes / 

1/ U - 25^50. 0 ^ 1 0 0 kHz 
2, f w f * 25 r . 5 6 % r 10Q k H z 

3, VDD 6.5/?/ 
4. f K 2 = = 100 mV. X1N and XOUT are connected to a 7.2 MHz crystal. All other input pins arc 

connected to VM and all output pins are open. 
5. S is the divider select bit in the serial data input siring. 
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LM7001, LM7001M 

FUNCTIONAL DESCRIPTION 

Input Data Format 

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

11 U 

run 
F L T L T L ™ 

control bits (TO and T l ) , three bandswitching output 
control bits (BO to B2), one timebasexcontrol bit (TB), 
three reference frequency select bits (Rt) to R2) and one 
divider sclect bit (S) as shown in figiife2. 

a 

ln*fr* C 

Figure 1. I n p i ^ ^ a v e f ^ ^ 3iagraift 

DOflnt 

DO D1 D2 D3 D4 D* D0 D7 Oft W1O10 Dl > ®12jDV5 i O 

J T , 

# 

T1 m m &2 TB no R1 K2 

. P Divider Ratio Select 

Bits DO to D13 select the FMIN divi^r r a i i ^ p ^ ^ o / ^ " T h e S bit selects the FMIN divide function when set 
D13 select the AMIN divider ratio as shiWi%^|igiire / / t o and AM1N, when cleared to 0. 

4 F 

DO 01 }i>2 "D7 | m D5 D7 D6 D9 D10 D11 D12 D13 

r <J 1 . o o. p I o 1 1 i -

„,,7,;-,;,/ msb 

x xj'Tx x"!%o o o o o i o 1 1 1 

FMNdkkb tctk»-14a&3 

AMfN d»vkftt r«tk>- 92A 

Test poritrol 

Figure 3. Divider ratio select 

Bandswitching and Tlmebase Control 

Bils/JO a n i J .Tr ^obid be /te&red to 0 for normal 
o p i ^ t a o . I | / / 

X ^ / / // 
Bits B 0 to B2 and bit TB select the state of the 
bandswitching outputs B O l to B 0 3 as shown in table 
1. 
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LM7001, LM7001M 

Table 1. Bandswitching output select 

Input Output 

BO B1 B2 TB B01 BO 2 BO 3 

0 0 0 0 See note 1. 

0 0 1 0 0 0 1 

0 1 0 0 0 1 0 

0 1 1 0 0 1 1 

1 0 0 0 1 0 0 

1 0 1 0 1 0 1 

1 1 0 0 1 1 0 

1 1 1 0 1 1 1 

0 0 0 1 TB See note 2. 

X 1 0 1 TB 1 0 

X 0 1 1 TB 0 1 

X 1 1 1 TB 1 1 

1 0 0 1 TB 0 o 

Notes / / 

1. Bits R0> R1 and R2 selcci the slate of 5 0 T , 
and B 0 3 as shown in tabic 2, , • . ̂  

2. Bits RO, R1 and R2 sclcci the slate q i $ 0 2 aiM j 
k 0 3 as shown in table 2. 

3. T h e t i m e b a s c f r e q u e n c y i s 8 H z w j j c n f T B is s c r to.. 

1. , '/ S 
4 . x = d o n ' t c a r e / , / : • ' 

Reference Frequency Select 

Bits RO to R2 selcci the reference frequency as shown in 
tabic 2. In addition, bits RO to R2 select the bandswitch-
ing outpuis BOl io B 0 3 whesvfeiis BO io B2 arc ail 0. 

T a b l e 2 . R e f e r e n c e I r e q u f r i c y sefeqj , \ 

RO R1 R2 601 B03 

0 0 o • / 1 0 0 -
; 0 

0 0 // 1 / / 0 

0 1 / j t i 1 / / 1 0 

0 1- 1 s ; | 0 1 

1 0 10 j f y i 0 1 

1 , ' o 1 0 1 

1, 1 M ; 0 1 1 

• "1 t > :
; s 0 0 1 

Inlomiaiion {including circuit diagrams and circuit parameters) hetem is tor example only; it is not guaranteed (or volume production, SANYO 
believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements ot intellectual 
property rights or other nghls of third parties. 
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