| Ordering number: EN 38898

CMOS LS!

| no.ssess ] LC7152, 7152M, 7152NM, 7152KM
Universal Dual-PLL

Frequency Synthesizers

Overview Pin Assighment

The LC7152, 7152M, 7152NM, 7152KM are universal
dual-PLL frequency synthesizers for use in cordless tele-
phone applications in the USA, South Korea and Japan,
and broadcast satellite (BS) tuners in the USA and Europe. [24]
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Features LC7152.7152M,7152NM . 7152KHM
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* Dual charge pump for fast channel switching Ll_] LE_] lil L"_I (s]{e]]7] l_]
~* Digital lock detector for PLL lock status check with 58 ¢ 8 |§ E £
crystal oscillator precision .
* Programmable reference frequency divider ideal for Top View Aos478
various applications -
*» LC7152NM with built-in power-on reset circuit version Package Dimensions
of the LC7152M
* LCT7152KM with enhanced frequency characteristics ‘
version of the LC7152M 3067-DIP24S
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Functions

= 2-system PLL built-in (dual PLL)

* 16-bit programmable local-oscillator divider
1.5 to 55MHz (Vpp = 2.0 to 3.3V), LC7152KM: 55 to K
80MHz (Vpp = 2.7 to 3.3V) FrHbbuuuLgy

* 14-bit programmable reference-frequency divider - 2.2 >

* 320Hz to 640kHz reference frequency using a
10.24MHz crystal

* Digital lock detector

* Dual charge pump

* Amplifier built-in for an active LPF 0.48 095 178 SANYO: DIP24s
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Serial transmission data input (CCB format)
LC7152NM with power-on reset circuit (outputs OUTA ~ 3112-MFP24S ,
and OUTB become open at power-on) [LC7152M, 7152NM, 7152KM]
* 2.0t0 3.3V supply -
* DIP24S and MFP248S packages
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LC7152, 7152M, 7152NM, 7152KM

Block Diagram
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*1.LC7152NM only
Pin Functions
Number Name Function
1 XIN Crystal oscillator input
2 CE Chip enable input
3 CL Clock input
4 DI Serial data input
5 LDB. PLL-B unlock detector output
6 LDA PLL-A unlock detector output
7 NC . No connection
8 TEST Test input
9 PDA2 PLL-A phase detector secondary output
10 PDA1 PLL-A phase detector main output
11 AtA LPF transistor A input
12 ADA LPF transistor A output
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LC7152, 7152M, 7152NM, 7152KM

Number Name Function
13 QUTA General-purpose autput porl
14 PIA PLL-A Yocal-oscillator input
. 15 Vss Ground
16 PiB PLL-B local-oscillator input
17 Yop 3V supply
18 NC No connaction
19 outa General-purpose outpul port
20 AOB LPF transistor B owtput
21 AlB LPF transistor B input
22 PCB1 PLL-B phase datector main output
23 PDB2 PLL-B phase datector sacondary output
24 Xout Crystal oscillator output
Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg = 0V
Parameter Symbol Cenditions Ratings Unit
Maximum supply voltage Vpp max Voo —031c +7.0 v
Vi max(1) CE, CL, DI, AlA, AlB -0.31t0+47.0 v
Maximum input voltage
Vi max(2) XIN, PIA, PIB, TEST ~0.3toVpp+0.3 v
Vo max{1) DA, (DB ~0.31047.0 v
Maximum output voltage Vg max(2) ACA, AOB, OUTA, CUTB -0.310415 v
Vo max(3) PDA1, PCA2, PDB1, FDB2, XOUT 0.3tV +03 v
o max(1) LDA, (DB, OUTA, OUTE Oto+3 mA
Maximum output current
lp max(2) AQA, ACB Olo+6 mA
Ta £ 85°C, LC7152 350 mw
Allowable power dissipation Pd max
Ta < 85°C, LC7152M, T1520NM, 7152KM 160 mw
Operating temperatura Topr —40to +85 °C
Storage temperature Tstg ~5510 +125 °C
Allowable Operating Ranges at Ta = —40 to +85°C, Vgg = 0V
Parameter Symbol Conditions min typ max Unit
Vool Vo 2.0 - 3.3 v
Vpo: Serial data retention voltage, see _ _
Supply voltage Vool2) Figure 4" 15 v
Voo(3) Vpp: Power-on reset voltage, tg 2 20ms’ - - 0.05 v
CE, CL, DI:Vpp = 2.0V, _
Virlt) (Note that Vy, can exceed Vpp) 15 55 v
Input high-level voltage
v (2) CE, CL. [} VDD = 33V, 17 - 55 v
H (Note that ¥, can exceed Vpp) : .
. V||_(1) CE, CL, Dl VDD =2.0V 1] - 0.4 v
Input low-level voltage
Vi(2) CE, CL, DL:Vpp =33V ¢ - 0.6 v
Voll) DA, LDB 0 - 55 v
Output valtage ——
Vo2 AOA, AOB, OUTA, OUTB 0 - 13 v
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LC7152, 7152M, 7152NM, 7152KM

Parameter Symbol Conditions min typ max Unit
fw(1} XIN: Sine wave, capacitively coupled 1.0 - 13 MHz
PIA, PIB: Sine wave, capacitively
Input frequency @) coupled® 15 - 5 MHz
PIA, PIB: Sine wave, capacitively
in(3) coupled® 55 - 80 MHz
Vin{1) XIN: Sine wave, capacitively coupled 200 - 800 mvrms
Input amplitude PIA, PIB: Sine wave, capacitively
Vin(2) coupled?3 100 - 600 mVrms
Crystal oscillator frequency Tyl XIN, XQUT: Cl < 5002, C, < 16pF* 4 10.24 11 MHz

1.LCT152NM

2.1.5to 23MHz when FA/FB = 0, 20 to 55MHz when FAFB = 1, Vpp = 2.0 10 3.3V, LC7152, 7152M, 7152NM, 7152KM. FA and FB are serial data input frequency select

bits.

3.55 10 B0MHz when FA/FB = 1, Vg = 2.7 to 3.3V, LC7152KM. FA and FB are serlal data input Irequency select bits.

4.Cl i the crystal impedance and C_ is the load capacitance.

Electrical Characteristics within the allowable operating ranges

Parameter Symbol Conditions min typ max Unit
Vou(1) PDA1, PDB1: 15 = 1mA Vpp—1.0 - - v
Output high-level vollage o 0 i
Voul2) PDA2, PDBZ: |y = 2mA Vpp-10 - - v
Vo (1) PDA1, PDB1: g = TmA - - 10 v
Vo (2} PDAZ, PDB2: | = 2mA - - 1.0 v
Vo (3} OUTA, OUTB: Iy = 1mA - - 10 v
Cuiput low-level vollage ——
Vo (4) LDA, LDB: I, = 2mA - - 10 v
Vo (5) AQA, ADB: 1 =0.5mA, Ald = AlB = 1.2V - - 0.5 v
Vo (8) ADA, AOB:15=1mA, AlA= AIB =13V - - 05 v
IOFF“) m, EHD_B: VG =55V - - 5.0 HA
Cutput leakage current lore(2) PDA1, PDBY, PDA2, PDB2: Vi = (/3.3V - 0.1 10.0 nA
lore(3) ACA, AOB, QUTA, QUTB: Vi = 13V - - 50 pA
I{1) CE,CL, DIV, =5.5V - - 50 PA
I|H(2) XIN: V| = 33V. VDD =33V 20 - 6.5 ]JA
Input high-level current I4(3) PIA, PIB:V, = 3.3V, Vpp = 3.3V a5 - 10.0 HA
‘ [EY AlA, AIB:V, =33V - 0.01 100 nA
I4{5) TEST: V| =33V, Vpp = 3.3V - 120 - PA
(1) CE,CL,D:vi=0v - - 50 VA
w2 XIN:V, =0V, Vpp = 3.3V 20 - 6.5 HA
Input low-level current i.(3) PIA, PIB: V= OV, Vpp = 3.3V 35 - 10.0 PA
I, (4} AlA, AIB:V = 0V - 0.01 100 nA
I,.{5) TEST:V, =0V, Vpp =33V -~ - 5.0 A -
R(1) XIN: Vg = 3.3V - 1.0 - MQ
Internal feedback resistance
Ri{2) PlA, PIB: Vpp = 3.3V - 600 - kQ2
-| Internal pull-down resistance Rd TEST:Vpp=3.3v - 30 - kQ
Inpul capacitarce Cin XIN, PIA, PIB - 2.5 - pF
Ipp(1) Vo (= 2.0V): by = 55MHz - 3.0 8.0 mA
Supply current!
1ps(2) Voo (= 3.3V): 1y = 55MHz - 7.0 14.0 mA
Iop(d} Vip (= 2.0V): by = 55MHz - 15 45 mA
Supply current® :
lop(5} Vop (= 3.3V): by = 55MHz -~ 39 8.0 mA

1. Dual PLL operation {both PLL-A and PLL-B}, 8B =0, ), = 10.24MHz (crystal), PIA and PIB input = 100mVrms at f, all cther inpuls at Vgg, all other outpuls apen.
2. Standby moda: Single PLL operation {PLL-A operaling and PLL-B stopped), §8 =1, fy = 10.24MHz {crystal), PIA input = 100mVrms at §,y, all other inputs at Vgg,

alt other outputs open.
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LC7152, 7152M, 7152NM, 7152KM

Serial Data Input Timing
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Parameter Symbol Conditions min max Unit
10.24MHz crystal 0.40 - s
Data setup time tsu
Other crystal frequencies il - -
10.24MHz crystal 0.40 - Hs
Data hold time o
Other crystal frequencies Hyral - -
10.24MHz crystal 0.40 - (1]
Enable low-level pulse width te
Other crystal frequencies 4 - -
10.24MHz crystal 0.40 - [TH]
Enable setup time 1gs
Other crystal frequencies Wy - -
10.24MHz crystal 0.40 - ps
Enable hold lime ten
Other crystal frequercies Lo - -
10.24MHz crystal 0.40 - ps
Clock low-level pulse width to
Other crysta! frequencies Hiyera - -
10.24MHz crystal 040 - ps
Clack high-level pulse width ten
Other cryslal raquencies L. - -
10.24MHz crystal - 0.40 ns
Latch propagation delay ta
Other crystal fraquencies - My -

Note. Data transfer occurs after the crystal oscillations normalize. Data transterred before escillations normalize will not be recognized.
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LC7152, 7152M, 7152NM, 7152KM

Functional Description
PLL-A and PLL-B Programmable Dividers

PLL-A and PLL-B input frequency ranges are set by
Mode 2 command bits FA and FB, respectively. Their
divider ratios, N, and Np, are set by Mode 1 command
bits DAQ to DA15 and DBO to DB15, respectively.

Programmable Reference Divider

The divider ratio, Ng, is set by Mode 2 command bits RO
to R13. The reference frequency is given by fyn/(2 % Ng).

Phase Detector

The phase detector output state as a function of the divider
ratio and reference frequency is shown in Table 1.

Table 1. Phase detector output states

Condition’ PDA1, PDB1
oo/ > f leading) High
fosc/N < frgy (lagging} Low

fosc/N = frgt (coincident) High impedance

1.N =N, for PLL-A, and N for PLL-B

When PLL-A is unlocked, LDA is pulled low and both
PDAT and PDA2 are active. PLL-B operates identically to
PLL-A. Mode 2 command bits ULO and UL1 set the
unlock phase-error threshold, and bits UEQ and UEI, the
LDA and LDB output extension.

Dual Charge Pump

A typical dual charge pump configuration is shown in Fig-
ure 1. The phase detector secondary output is active after a
change in frequency, and the phase error causes the PLL to
unlock. In this case, the load resistance R1 becomes
RIM | | R1S, decreasing the LPF time constant and the
time required to lock the PLL.

The phase detector secondary output is high impedance
when the PLL is locked. In this case, R1 becomes R1M,
increasing the LPF time constant and improving sideband
and modulation response.

Test Mode

TEST is normally held low. However, when TEST is high
and test bits TO to T2 are set to {0, the signal on QUTA has
a frequency of fy)/2, allowing the crystal oscillator fre-
quency to be monitored.

~— {Unlock detector output)

Clock ————rer——inf Unlock

ZE Detector

tfref —_—

_D_I iy A1S ‘
5;‘}—%— -«—(Secondary charge pump output)

Fhase {>°—| = R1M
Detector Y——t  ~—(Main charge pump output)
{[=
fosc/N ———————
. s

N Yoo
=c
¥R2 Rp
y y vYco
—— ~—(Low-pass filter output}

ADO258

Figure 1. Dual charge pump circuit
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LC7152, 7152M, 7152NM, 7152KM

Serial Input Data

Serial data should be input only after fy,, has become stable.
Mode 1 command format and functions

The Mode 1 command comprises the data bits which® and PLL-B programmable divider ratios, respectively. Bit
determine the PLL-A and PLL-B programmable divider DAO is the first bit received. The range of allowable

ratios. The command format is shown in Figure 2. Bits  divider ratios is N = 272 (0110H) to 65535 (FFFFH).
DAOQ to DA1S and bits DBO to DB15 determine the PLL-A

{{
"
o1 / "1"X"o"X"o" X "1"X DAOX DA1 X DAEX DASX ) DBiEXDBi3XDBMXDBi§\
(4
1]

AD Al A2 A3

L—————Mode data Control data

o(p|ojojo|jojolojp|Djojofp|o|D|Oojojo|elo|lDp]|o|b]lole|Dio|lole{o]o|o
AlALALALA Alajalalralalalale|B|Be e|e|s|B|B|{B|B|B|B
dltl2|3)4l5|6|7[8|9|10f14}12]13|14|18]o|( 1|2 |3]|afs|(ej7]|8lo|1ol11]12|13|14]|15

—

T T
I 1
I 1
I 1
1 ]

»

»
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L]
w

(1) A\ 3 J

P-CTR A P-CTR B A0G252

Figure 2. Mode 1 command (programmable divider data)

Mode 2 command format and functions

The Mode 2 command comprises the data bits which  trol functions. The command format is shown in Figure 3.
determine the reference frequency divider ratio and con-  Bit RO is the first bit received.

[+
m
ey
pern]

] 0
AQ A2 A3

1}4 /” "X"i"X" "X"i"X RO [Hi X A2 X R4 X ;;.nz X T0 X'n X 'rz\:

w——————Mode data Control data

F:w// \?m

R|R|RIR|JR]RAR|R|AR]JR]R]JR|R|R|R OJO|F|F SquiujululolT{TIT
| » | n|e ticlelE
0l1|2|3|a{s5|617|B|9]|i0o]j1i]12]|13 AlB|lA|B Bloj1{oj1]|z)jo|ite
— 3 4 ) :—; M— (7}’ \‘-B{ gy —
R-CTA PORT P-CTA s g:inrﬂt poag TEST
«:Data=0 Zone AD0253

Figure 3. Mode 2 command (reference divider and control data)
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LC7152, 7152M, 7152NM, 7152KM

Bits RO to R13 determine the reference frequency ratio.
The range of altowable divider ratios is Ny = 8 (0008H) to
16383 (3FFFH).

Bits OA and OB are the general-purpose output port con-
trol bits. They are latched and then inverted to control
OUTA and OUTB, respectively. If either bit is 1, the open-
drain output is pulled low.

Bits FA and FB are the input frequency range select bits.
The PIA and PIB frequency ranges, set by FA and FB,
respectively, are shown in Table 2.

Table 2. Frequency ranges

Bit SB is the standby mode control bit. When SB = 1,
standby mode is selected. In standby mode, PLL-B is
stopped, PIB is pulled low, and PDB1, PDB2 and LDB are
high impedance. When SB = 0, normal operation is
selected,

Bits ULO and UL1 determine the unlock detection thresh-
old. The PLL unlock detector output, LDA or LDB, is
pulled low when the phase differential between the refer-
ence and the divider inputs exceeds the threshold set by
ULO and ULI. The threshold for different crystal frequen-
cies is shown in Table 3, from which the threshold for
other frequencies can be calculated. The threshold is com-
mon to both PLLs. Note that a PLL will temporarily lose

FA Input frequency Supply Devics lock when either ULOQ or ULL1 is changed.
(FB} range
0 1.5 to 23.0MHz 201033V LC7152, T152M
20 to 55MHz LC7152NM, 7152KM
1
55 to 8B0MHz 271033V | LC7152KM
Table 3. Unlock detector thresholds
UL oL DA, LDB phase error Example phase error thresholds (s}
threshold fw=dMHz | fy=T2MHZ | b =OMHz | fou=10.20MHz | = 12.6MHz
0 0 0 0 0 0 0 0
1 0 Hffy +.00 55 050 40.39 #0.31
0 1 16/ .00 4222 #2100 #156 #1.20
1 1 By £16.00 18.88 #.00 .25 +5.00

Bits UEQ and UEI determine the unlock extension, or
delay, before the unlock detector outputs, LDA and LDE,
can change state. The extension for different reference fre-

Table 4. LDA and LDB output extension

guencies is shown in Table 4. However, if a phase error
threshold of zero is set using ULQ and ULI1, no output
extension occurs.

o Example output extensions {ms)
ULo UL1 LDA, LDB output extension
frgr = 1kHz fror = SkHz 1ot = 12.5kHz
0 0 Ay 40" 08 0.32
1 0 Bl 8.0 16 0.64
0 1 32, 320 6.4' 256
1 1 64/ 84.0 128 512

1. Typical value

Bit DZ is the dead-zone selection bit. It selects the phase-
insensitive bandwidth, or dead zone, of the phase compar-
ator. When DZ = 1, DZB mode is selected, and when DZ =
0, DZA mode. DZB mode has a larger dead zone than
DZA mode.

Bits DO to D2 are test bits. They should be set to for nor-
mal operation.
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LC7152, 7152M, 7152NM, 7152KM

Power-on Reset (LLC7152NM Only)

2.0v
1.5Y
0.05V
1 [
! !
' '
1 1
Vgg=0V T T t
T : AN
ON aFF ! tR !
(20ms} A03480

Figure 4. Power-on reset supply voltage

A power-on reset takes place when the supply voltage, Power-on reset serial data state
Vpps falls to a value Vg £0.05V for a period of tg 2 20ms
prior to rising to a value of 2.0V or greater, as shown in
Figure 4. At supply voltages above 1.5V, the latch data is
retained (and a power-on reset is not required),

At power-on reset state, bits OA and OB are set to 0,
which set QUTA and OUTB open circuit, and bit SB is set
to 1.

No. 3889—9/12



LC7152, 7152M, 7152NM, 7152KM

Typical Application

A LC7152, 7152M, 7152NM, 7152KM cordless telephone
application circuit is shown in Figure 5. The telephone is
tuned to channel 1, which has a transmit VCO frequency
of 46.610MHz and a receive VCO frequency of
38.975MHz.

IF 2nd IF

st
0.695MHz {ano\  455kHz

r
1
1
m 49.670MHz )
1
E ery MIX
i LABGOEM
T
1
|
1
1
1
1

etc.
38,975MHz
46.810MHz /Ty
m _wco I FrequencytBase chi
Vcc%
.“ |=
Voo
xj-znéa 3 1 B e [ [
- rd - o m m © i
o o [i:] (o] (=] [ z
o o o <« =< |2 |
X o8 o o .
= m L [
H W a4 = a jla o W
X O n 3 |3 z
1mmmm6mT
X’ tal
10.22MHZ ’_I[] Yo '

Ahd
il

xCOM

— AQ0255

NR-18 10.24 MHz crystal, C|_ = 16pF/CI < 209 made by Nihon Dempa Kogyo Co., Lid.
Figure 5. American 10-channel 46/49MHz cordless telephone base station

For ¢ = S5kHz, the divider ratios are as follows:

fycoa RXVCO _ 38.975MH:z

N, =

= 7795 (1ET3H)

A
P £ SkHz
£
N, = VCOB _ TXVCO _ 46610MHz _ o 0.t
P - SkHz
f
10.24
Ny = Sl p o I02MHz ) 054 aoomy
o SkHz
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LC7152, 7152M, 7152NM, 7152KM

The Mode 1 and Mode 2 commands are shown in Tables 5
and 6, respectively, and in Figures 6 and 7, respectively.

Table 5. Mode 1 command

Field Value Comment
DAO to DA15 o 1E7T3H PLL-A divider ratio of 7795
DBO to DB15 246A PLL-B divider ratio of 9322
D D|D opio|p|o o|joip{p ojojo|o{p|o]D b|lopjo|o|ofo
A AlA Alalala Alalafala B|la|B B(p|B]|BD sa(ple|RlB|B
011 (2 |3|4(5[6|7|8|9(10{1t]12|13}14(16]0]1|2|a3)4|5]6]7]8 10|11]12(13[14]15
1 1 1 i 1 1 1 1 1
,'1100:1110:0111:1000:0101:011010 1 0,01 0 o
.' . | : : : I ) Aocse |
Figure 6. Mode 1: Latch 1 data
Table 6. Mode 2 command
Field Value ‘ Comment
R0 1o R13 0400H Reference divider ratio of 1024
OA 0
QUTA and OUTB feft open.
08 0
FA 1 20 10 55MHz RX YCOQ input frequency range
FB 1 20 10 55MHz TX VCO input frequency range
5B Oor1 Standby mode selection
ULo, ULt 1 15,2508 lock/unlock detection threshold
UED, EU1 o1 6.4ms LDA and LDB output extension
DZ 1 DZB dead-zone mode
TOto T2 000 Test mode deselected
RIR|AR{R|R|R|(A[R|R|R|R|R|RAR]R o|lo|F[F slu viujo|T|T]|T
» | x A ENK] L E|E
oja1|(2|3|41s5|6[7]8]|8|10|11]12]12 AlB|alB B|o ocl1]z[ofs]2
1 ] 1 1 1 1 1 1 1
:oooo:oooo:oo:o:oooo:oo11:0000:1 0 1]0 0 © o
1 1 1 ] 1 o i 1 1
1 1 1 1- ] ) L} 1 1
«:Data=0 AGD257

Figure 7. Mode 2: Latch 2 data
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LC7152, 7152M, 7152NM, 7152KM

Device Comparison

Operating frequency
Device FAFB=0 FAFB=1 Power-on reset circuit Package
1.5 to 23MHz 20 to 55MHz 55 to 80MHz
LC7152 Yes Yes No No ~ DIP245
LC7152M Yes Yes No No MFP248
LC7152NM Yes Yes No Yos MFP24S
LC7152KM Yes Yes Vo= o 330 No MFP245

W No products described or contained herein are intended for use in surgical implants, 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.

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

@  Accept full responsibility and indemnily and defend SANYQ 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 suich use; '

@ Notimpose any responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYO ELEGTRIC CO.,
LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees, jointly or severally.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not quaranteed for volume production. SANYO
believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements of
intellectual praperty rights or other rights of third parties.

This catalog provides information as of April, 1995, Specifications and information herein are subject to change without notice.
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