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H Description . P-3
This MN4046B/S are phase-locked loop circuits composed of
two phase comparators, VCO, source follower and zener diode.
The two. comparators have common signal inputs SIGNjn and
COMPn.

SIGNyy should be used by directly connecting to large voltage
signals or by connecting small voltage signal through serial
capacitors.

Small voltage signals are adjusted to the linear area of the ampli-
fier by the self-bias circuit.

Phase comparator 1 is an Exclusive-OR gate which outputs 16-Pin ¢ Plastic DiL Package
digital error signal PCloyr, and shifts phase by 90° with the P-4

central frequency between SIGNyy signal and COMPpy signal
(50% duty cycle) -
Phase comparator 2 outputs digital error signals PCoyrT and
PCPoyT and phase shifts between SIGNpy and COMPIN (duty
cycle is arbitrary) is 0°.

The frequency of signal VCO@uyT obtained by the linear VCO is
defined by the voltage of input VCOyy and the constant of the

16-Pin » Panaflat Package (SO-16D)

resistor and capacitor connected to Ry, Ry, CjA and Cyp.
When VOCyy signal is necessary and there is no space for load-

ing, source follower output SFour together with an external
resistor- is used. When inhibit input INH is “1” level, stand-by
power dissipation can be minimized because the VCO and source
follower are disabled. "\
A zener diode should be used to adjust the power supply source. PCPOUTE—| 16} Vi
The MN4046B/S can be widely used for modulation and de- . ||

modulation of FM and FSK, composition and discrimination of PCIO&TIZ 15 ZENER

Pin Configuration

frequencies, tone decoding, synchronization and adjustment compix 31— 4] SIGNix
of data, and conversion of voltage and frequencies. VCOOUTIZ~ Phase~- _E PC2007

Locked

NH[EH ., HER:
o [6H 11 R,
Clg E—- —E SFour
Vss|8 l—E VCOx

Il Block Diagram

SIGNKO Self-Bias 7] Phase -0 PClour
Circuit —»3 Comparator 1
Phase O PC2our
COMPx O Comparator 2 -OPCPour
VCOKO- Voltage Rl
1 -
Controlled OR, . I
Oscillator ‘OC!A»
OClg
— Source O SFour
INHO- Follower
Vss O Pr : -0 ZENER
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Item Symbol ] Ratings ! Unit
Supply Voltage Von —0.5~418 - \
Input Voltage ) Vi —0.5~Vppt+0.5* B Vv
Output Voltage - 7 Vo —0.5~ Vppt+0.5 , v
Peak Input - Qutput Current +1 max. 10 mA ,
Power Dissipation | Ta=—40~+60C ' P ) max. 400 W
(per package) Ta=460~485C D Decrease up to 200mW rating at 8mW/°C ]
Power Dissipation (per output terminal)] Py max. 100 mW
Operating Ambient Temperature Topr —40~+85 T
Storage Temperature . Tstg v ~65~-150 C
* Vpp. + 0.5V should be under 18V ' )
M DC Characteristics (Vss=0V) .
Item Yoo | Sym- Conditions |2 40C | Ta=25C | Ta=85C | -
(V) | bol ] ) min. | max. | min. | max.| min. | max,
. 5 — 20| — ]2 | —]150
gﬁ;;ﬁje&f;‘:f’ 10 | Ipp | INH=H, SIGN;y=H ~ | 40 | — | 40 | — |30/ u
15 , — | 8 | — | 80 | — | 600
5 — o005 — |o0.05| — |o0.05
) Vi=Vss or Vpp |
Qutput V¢ oltage 104 Vo | — |o.05| — [0.05] — |o0.05]| Vv
15 — |o0.08] — |o.0s| — {0.05
Outout Voltage 5 Vi Vas 07 Vop 495 | — [4.95| — |4.95| —
High Level = 101 Vou |0 9.95| — 19.95| — 19.95| — |V
15 14.95| — {14.95| — [14.95| —
5 Vo=0.5Vord.5V | — | 1.5 | — |15 | — [ 1.5
L@P&“Lxgi‘age 10 | Vie ||1o] <1#A | Vo=1V or 9V — 13| —=|3]|—=]3/|vw
15 , Vo=1.5Vor13.5V| — | 4 | — | 4 | — | 4
B 5 Vo=0.5Vord.5V [ 3.5 | — | 856 | — | 3.5 | —
Topt, Y oltage 10 | Vin |[Lo|<1kA | Vo=1V or 9V 7 —|7 | —=|7|—=1|V
15 Vo=1.5Vor13.5V| 11 | — { 11 | — | 11 | —
5 Vo=0.4V, Vi=0 or 5V 052| — |o0.44| — |0.36| —
Output Current 10 | Ioo |Vo=0.5V, V=0 or 10V 13| — |11 — o9 | — | ma
15 Vo=1.5V, Vi=0 or 15V 3.6 — | 3 | — |24 —
5 | Vo=4.6V, V=0 or 5V los2| — |o44| — 036 —
g}gﬁ"l‘fe&‘l“""‘ 10 | —Tou | Vo=9.5V, Vi=0or 10V 13| —J1r | — o9 | — | mA
15 Vo= 3.5V, V;=0 or 15V 36 | — | 3 | — 24| — |
Output Current High Level] § | —Ion [ Vo=2.5V, Vi=0 or 5V 1.7 — |14 — 11 ] — | mA
Input Leakage Current 15 +I; | =0 or 15V . — | 0.3 | — 0.3 | — 1 HA
TInput Capacitance ) c | ] — | -t — {75 — | — | pF
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M Electrical Charactaristics =
@ Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
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Item Vop (V) | Symbol | Condition min. | typ. max, | Unit
5 - 60 180
Output Rise Time . 10 tton - 30 90 ns
15 — 20 60
5 — 60 180
Output Fall Time 10 | tru - 30 90 ns
15 — 20 60
o Phase - Comparator
Ttem Voo (V) | Symbol Condition min. [ fyp. | max.| Unit
5 ' — | 750 | —
Input Resistance SIGN'N ,IO Rix - 220 - kO
15 — 140 -
COMPiy 15 — — —
5 AC Couple-SIGNN — [ 150 | —
Minimum Input Sensitivity 10 Vix R1=10kf}, Ry=00 — 150 — |mVp.p
15 C1 =100pF — | 200 | —
5 ) — — 1 1.5
DC Couple-SIGNyN: COMPIN | 19 Vi J R P
15 — — 4
7 ' 5 35 — | —
gg Couple-SIGNiN: COMPIN | 1 - ; N I
. , 15 umn| — | =
e Voltage Control Oscillator ‘
~ Item Voo (V) | Symbol Condition min. | typ. | max. | Unit
5 VCOix=Vop 0.5 1 -
Maximum Frequency 10- fmax | Rr=10k), Ry=c0 1 2 — | MHz
15 C1=50pF 1.3 2.7 —
G — oz | —
T erature-Froquency 10 Rg=oo — fo04 | — |wrc
15 — 0.015 -
5 cho;\o—k2 50VE0.30V | _— | g.50 a
Linearity 10 Rp=co | pCOuS500VE2.80VE — 25 | — | %
7 15 YCOw i SOVER OV . {935 | —
Output Duty Cycle 5 ~15 ¢ — 50 — %
Input Resistance (VCOpN) 5 ~15| Rix — 102} — | MQ
® Source * Follower
Item Voo (V) | Symbol Condition min. | typ. | max. | Unit
5 VCOix—SFout - 1.5 -
Offset Voltage 10 Rsp;Sok Q — 1.7 — \'
15 ' — |18} —
5 VCOIx=2.50V£0.30V,Rs>50kQ | — | 0.3 | —
Linearity 10 VCO[x=5.00Vi2.50V,RsF>50kQ — 1.0 - %
15 VCOx=T. 50V+5.00V,Rsr >50k | — 1.3
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Ttem Vbn (V) | Symbol Condition min. | typ. | max. | Unit
Zener Vpltagé Vz 12=50mA — 7.3 - v
Action Resistance Rz Iz=1mA - 25 - Q

(Fig. 1) General PLL Connections

VCOi

(Fig. 2) Phase - Comparator Mode Diagrams-

SIGNyy - External VCOoyy
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COMPyy ifter_ f=Nf'
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L Caunter,
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