’_Ordering number:EN3035A l

NMOS LSI

No.3035A | LM7006, 7006 H

Dual PLL Frequency Synthesizer Circuit

Overview
The LM7006, 7006H is a PLL Frequency Synthesizer eircuit for use in cordless telephones. It incorpo-

rates separate programmable dividers, phase comparators and dual-gain charge pumps for the transmit
and receive sides. (Transmit side is operated by an independent power supply for standby function.)
Device operation is controlled by a 40-bit serial input word, enabling simple control from a micro-
controlier by CCB.

The LM7006, 7006H is available in a 20-pin plastic DIP (300MIL). It operates from a single 4.0 to 5.5V

supply.

Pin Assignment: DIP20S
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Package Dimensions 3021B-D20SIC
(unit : mm) .
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LM7006, 7006H

Equivalent Circuit Block Diagram

PIT d4 Programmgble Divider Fhase Detector
18hit (TX) Charge Pump
Unlock Detector
(Tx)

PDT1

POT2

AT

PIR PDR2
Rvoo (7] PDR!
Vss AIR
ves (1) AOR

PIT : TX local OSC signal input LDT TX unlock detection (open-drain)

XIN : Reference OSC signal input PDT1 © TX Charge pump output (main)

(12.800MH2) . . PDT2 : TXCharge pump output (sub)

PIR ¢ RXlocal OSC signal input AIT,AOT : TX Trfor L.P.Famp

RVpp . Power supply other than TVpp LDR : RX unlock detection (open-drain)

Vss : Ground L PDR1 : RX Charge pump output (main)

VBB : Back gate b_las pin PDR2 : RX Charge pump output (sub}

CE,CL,DI: Serialdatainput  AIR,AOR: RXTrfor LP.Famp

TVpp : TXPLLsupply(: [ ] )

Absolute Maximum Ratings at Ta=25°C,Vgg=0V unit
Supply Voltage Vpp max RVpp, TVpp —0.3to +6.0 v
Back Gate Bias Vg max VBB —4.0to —~2.0 \Y
Input Voltage VINaG) max CE,CL,DLAIR,AIT —~0.3t0+70 A

Vine) max All other input pins —0.3t0 Vpp+0.3 \Y
Output Voltage Voutaymax AOR,AQT,LDR,LDT —0.3to +7.0 Vv

Vouremax  All other output pins —0.3to Vpp+0.3 v
Output Current Ipurymax  AOR,AQT,LDR,LDT 0to2.0 mA
Allowable Power Dissipation Pd max Taz76°C 350 mW
Operating Temperature Topr —40to +75  °C
Storage Temperature Tstg —b5to+125 °C

Note : Pins PIR and PIT are susceptible to damage by static discharge. Appropriate precautions should
be taken during handling and operation.
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" LM7006, 7006H

Allowable Operating Conditions at Ta= —40 to +75°C,Vgg=0V
Voo RVpp,TVpp
Vig CE,CL,DI
Vi,  CE,CL,DI
Vour AOR,AOQT,
LDR,LDT

Supply Voltage
Input ‘H’-Level Voltage
Input ‘L’-Level Voltage
Output Voltage

Input Frequency

Inpul Voltage

finey  XIN
finegy PIR,PIT
Vingy XIN

Viney PIR,PIT

Sine wave,
capacitive coupling

V[N(1)= 50mVrms

Sine wave,

capacitive coupling
Vinezy;=T0mVrms

Sine wave,

capacitive coupling
fing)=3.0to 13.56MHz

Sine wave,

capacitive coupling
fiN(2)=200 to 400MHz

Electrical Characteristics under Allowable Operating Conditions

Internal Feedback
Resistor

Hysteresis Width

Input ‘H’-Level Current

Input ‘L’-Level Current

Output ‘H'-Level Voltage

Output ‘L’-Level Voltage
Output OFF-State
Leakage Current

Input Capacitance
Supply Current

Rf

Vh
HH)
1§30
Iines)
Iy
I1Lq2)
I
Vou

VoL

VoL@
VoL

LorFa)
lorr2)
Iorr3)

Cin
Ippq)

Ippey RVpp+ TVpp

LM7006 and LM7006H Difference
Ipp RVpp+TVpp
Ipp RVpp+TVpp ¥2,Ta=25°C

LM7006
LM7006H

#¥1 XIN=12.8MHz,

PIR =400MHz (70mVrms),

other inputs : Vgg,
outputs : open

XIN PIR,PIT

CE,CL,DI
CE,CL,DI
XIN PIR,PIT
AIR,AIT
CE,CL,DI
XiN,PIR,PIT
AIR,AIT
PDR1,PDR2
PDT1,PDT2
PDR1,PDR2
PDT1,PDT2
LDR,LDT
AOR,AOT

LDR,LDT
AQORAQT
PDR1,PDR2
PDT1,PDT2
XIN,PIR,PIT
RVpp

Vi=5.5V
Vi=Vpp
V=55V
Vi=Vgs
Vi=Vgs
Vi=Vgg
[p=0.1mA

Ip=0.1mA

lo=1.0mA
Io=0.56mA
AIR/AIT=1.2V
Vo=5.5V
Vo=5.5V
Vg=0.3V,Vp=55V

1
K2

%2, Ta=25°C

¥2 XIN=12.8MHz,
PIR=400MHz (70mVrms),
PIT =400MHz (7T0mVrms),
other inputs : Vgg,
oufputs : open

min typ max unit
4.0 5.6 v
2.5 55 v
0 0.5 v
0 5.5 v
3.0 12.8 13.5 MHz
200 400 MHz
50 1000 mVrms
T0 500 mVrms
min typ max unit
500 kQ

01 05 v
50 pA

40 pA

0.01 10.0 nA

5.0 pA

40 pA

0.01 100 nA
0.6Vpp v
0.3 \Y

1.0 Vv

0.5 A

50 pA

1.0 pA

0.01 100 nA

2.5 pF

23 32 mA

45 62 mA

min typ max unit
50 mA

50 55 mA

Note : The LM7006H is distinguished by an orange marking,. Ipp is the only difference between the two

devices.
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LM7006, 7006H

Pin Description

Pin Name {Pin No.| Input/Output Description
XIN 2 Input Reference OSC input
12.800MHz,50mVrms minimum (TCX0)
PIT 14 Input Transmit VCQ input
200 to 400MHz,70mVrms minimum. Division ratio of transmit
programmable divider is set by the TDO to TD15 control bits to
between 256 and 65535.
PIR 16 Input Receive VCOQ input
200 to 400MHz,70mVrms minimum. Division ratio of receive
programmable divider is set by the RD0 to RD15 control bits to
between 256 and 65535.
RVpp 17 - Receive section power supply
4.0 to 5.5V to data shift register latch, reference divider, RX
programmable divider, RX phase detector, RX unlock detector.
TVpp 13 - Transmit section power supply
4.0 to 5.5V to TX programmable divider, TX phase detector, TX
®1 unlock detector.
VgR 1 Output Back gate bias pin
Requires a 0.01pF capacitor between Vgp and ground.
Vss 15 - Ground
LDT 8 Output N-channel open-drain lock/unlock outputs for transmit and
DR 7 receive PLLs
N-channel | | Lock : High-impedance
Opendrain| |Unlock: LOW
The lock/unlock phase boundary is set by the UD0 to UD2 control
bits. Extension of the phase difference signal is selected by the UR
control flag.
PDT1 9 Output Tri-state main charge pump outputs for transmit and receive
PDR1 5 PLLs
(Tri-state} |Driven by the phase error signal obtained by eomparing PLL
frequency divided by N (fosc/IN) with the reference frequency ([ref)
fosc/N > frefor leading: positive pulses
fose/N < frefor lagging: negative pulses
fose/N = fref: high-impedance
PDT2 10 Output Tri-state auxiliary charge pump outputs for transmit and receive
PDR2 6 PLLs :
(Tri-state) |Driven by the PLLs phase error outputs only while PLL is out of
lock, and high-impedance while PLL is in the lock range set by
UDO0 to UD2. Same polarity as main charge pump outputs.
AIT 11 Input MOS N-channel transister for TX PLL loop filter
AQR 12 Ouptut _
AIR 4 Input MOS N-channel transistor for RX PLL loop filter
AOR 3 QOutput
CE 18 Input Chip enable input
®2 A HIGH level enables serial data transfer into the LM7T006.
CL 19 Input %2 [Serial input data clock
D1 20 Input %2  {Serial data input
1 TVpp Pinis connected to Vgg when transmit circuit is in power-off state (standby mode).

For instance, connect resistor (47kQ to 100k) between TVpp and Vgs.

%2

High and Low input voltages on CE, CL, DI are held in the following range, respectively,

regardless of the supply voltage (RVpp).
Vig=2.5t0 5.5V, V=010 0.5V
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LM7006, 7006H

Device Control
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% As the state of output pins of the LM7006 is unsettled when power is applied to them, the data must be
sent from microcontroller as soon as possible.

B No products described or contained herein are intended for use in surgica! impfants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

W Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO. LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
liigation on SANYQ ELECTRIG CO. LTD, its affilates, subsidiaries and distributors or any of
their officers and employess jointly or severally.

W information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guaraptees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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LM7006, 7006H

No. Data Description P&f’fﬁﬂﬁd
(1) |TX Programmable |TDO to TD15 form the TX side programmable divider ratio. FR
Divider: TDO is the least significant bit, and TD15 the most
TDO to TD15 significant bit. The divider ratio must be between 256 and
65535, inclusive.
(2) |RX Programmable [RDO to RD15 form the RX side programmable divider FR
Divider: ratio. RDO is the least significant bit, and RD15 the most
RDO to RD15 significant bit. The divider ratio must be between 256 and
65535, inclusive.
(3) |UDD UDD to UD2 set the lock detector phase difference
UD1 lock/unlock limit, as shown in the table below.
ub2 Phase Diffq £:) 03]
: ase Dlillerence U
UD2 | UD1 | UDO | Signal Name Detection Width (psec)
Unlock Detector 0 0 0 ULDO BES 0
Control : o [ o | 1 ULD1 E > 1.25
UE 0 1 0 ULD2 gE > 0.30
0 1 1 ULD3 pE > 5.00
1 0 t] ULD4 gE > 0.15
1 0 1 ULD5 oE > 2.50
1 1 0 ULDé§ gE > 0.60
1 1 1 ULD7 gE > 10.00
UE controls the format of the lock detector LDT and LDR
output signals. The figure below illustrates this operation.
SignalName | UE TDT/LDR Qutputs
ULDO 0/1 | Directly output the phase error signal
UI{DDO 0 The phase error signal is extended by 2.5ms
ULD7 1 The phase error signal is extended by 5.0ms
e LIV,
5 : Extended by 2.5 or 5.0ms
P8 : 2.5/5.Omsj'a ,_
(4) | Dead Zone Control : [Selects the width of the phase comparator insensitive
DZ region.
DZ=0:narrow
DZ=1:wide
(5) |Reference FR=90:reference frequency=25.0kHz TDO to TD15
frequency Select: [FR=1:reference frequency=12.5kHz RDO to RD15
FR
(6) |Device Test Flags: |TO0 and T1 are used to test the LM7006. They should both
T0,T1 be set to “0” for normal operation.
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LM7006, 7006H

Dual Charge Purhp
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The dual charge pump circuit ensures good performance during normal tracking and fast lock-in shown
input frequency charges. During normal operation, only the main charge pump is employed to keep the
PLL in sync. The auxiliary charge pump output is high-impedance. The loop filter time constant is
relatively high, thus ensuring good sideband and modulation characteristics. When channels are
changed, the PLL will lose Jock and the auxiliary charge pump is activated. The filter resistor now
consists of both R1S and R1M in parallel, reducing the filter time constant. PLL lock-in is thus

accelerated.

Sample Application Circuit
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