SM5124A

NIPPON PRECISION CIRCUITS INC. CB Transceiver PLL

B OVERVIEW'

The SM5124A is a PLL LSI for 40-channel CB transceivers with US specifications using NPC's
original molybdenum-gate CMOS technology. Incorporating a high-speed programmable
counter for direct division of 27 MHz-band frequencies, the SM5124A eliminates the need for a
transmission mixer and simplifies the external circuits.

B FEATURES
« 27 MHz direct dividing « Built-in inverter for active filter
« 1 crystal PLL synthesizer « Built-in 10.24 MHz quartz crystal oscillator circuit
« Built-in 40-channel transmission/reception  * Supply voltage 5.7t0 6.3 V
code ROM « 18-pin plastic DIP
+ Built-in mis-program detection circuit « Molybdenum-gate CMOS construction
« Digital lock detector
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SM5124A

H PIN DESCRIPTION

NO. | NAME DESCRIPTION
1 QN Internal quartz crystal oscillator circuit. Internal feedback resistor.
2 Qour
3 Vop Power supply 5.7t0 6.3 V
4 LD UNLOCK signal output. Unlock: L, Lock : H
5 DO Phase detector output. Charge pump circuit for active filter
6 Al Amplifier input and output for active filter
7 AO
8 T/R Transmission/receiving switching input. Internal pull-down resistor. H: transmission, L or open:
receiving
9 Fin Programmable counter input. Internal feedback resistor
10 PO Channel switching inputs. Intemal pull-up resistor
11 P1 Input code is 2-digit LED display code.
12 P2 When segment A of the unit digit is expressed 1A and segment C of the 10's digit is 2C, connections are
13 P3 made as shown below.
14 P4 PO-1F  Pl-1A  P2--IG
15 L] P3--1E P4----1D P5:----2C
16 P6
17 P7 P6 - 2A P7--2F
18 Vss Ground
m TYPIGALAPPLICATION  _  jo2418Mi
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CHANGE .

RX : 16.273~16.713MHz I
TX : 26.965~27.405MHz

| CODE SWICH }—T%
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SM5124A

B ABSOLUTE MAXIMUM RATINGS

) (Vss=0V)
ITEM * |SYMBOL|{ RATING UNIT

Supply voltage Vop-Vss | -0.3t0+7.0 \Y
Input voltage ViN VssSViNSVop v
Power dissipation Vw 250 mW
Operating temperature Torr -30 10 +80 °C
Storage temperature Tsto -40 to +125 °C
Soldering temperature Tswp 26045 °C
Soldering time tsLD 10 Sec

W ELECTRICAL CHARACTERISTICS

Ta=-301to +80 °C, VDD =5.7t0 6.3 V, Vss = 0 V and QIN = 10.24188 MHz/
1Vp-p/sine wave unless otherwise specified.

ITEM SYMBOL CONDITIONS MIN L,II,hY/.III,TS MAX UNIT | REMARKS
Supply voltage Vop Fin=27.405MHz/1 Vp.p/sine wave 5.7 6.0 6.3 v
Current consumption Iop Fin=27.405MHz.1 Vpp/sine wave, 25 mA
Al=1/2VpD
Excluding pull-up/down resistor current]

Maximum operating fmaxl |Fin=1Vpp/sine wave 30 MHz |Finpin
frequency fmax2  |Qin=1Vpp/sine wave 12 MHz |QiN pin
Input voltage range Vac 1.0 Vop-1.0| Vpp |Fin, Qin pin
Input voltage Vi Vop-1.0 Vop V |T/R,

Vi 0 1.0 V  [PO~P7Pin
Input current Il Vop=6.3V, Vin=6.3V 20 pA  |Fin pin

1m2 20 pA  |QmN pin

I3 ) 200 pA |T/R pin

Il Vop=6.3V, ViL=0V 20 pA  |Finpin

2 20 pA Qv pin

I3 200 pA PO~ P7 Pin
Open state voltage Viol  |Vop=6.0V 2.4 3.0 3.6 V |FiNpin

Vio2 24 3.0 3.6 V  [Qinpin

Vio3 0.2 V |T/R pin

Viod 5.8 V [P0~ P7Pin
Output current loul Voo=5.7V, Vou=5.3V, Al=Vss 0.4 mA (LD, DO pin

Tou2 1.0 mA |AO pin

ToLl Vop=5.7V, VoL=0.4V, Al=VDD 0.4 mA (LD, DO pin

. JoL2 1.0 mA [AO pin

Leak current Tul Vop=6.3V, Viy=6.3V, Ta=25°C 100 nA |DO pin

T2 100 nA [Alpin

Il Vop=6.3V, Viu=0V, Ta=25°C 100 nA |DO pin

Tu2 100 nA [Alpin

B DISPLAY FONT
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CODE ROM

The code ROM stores coded data on 40 channels each for transmission and reception. PO to
P7 and T/R pins are used to switch channels. A two-digit LED display code is input to PO to
P7. Segment signals corresponding to PO to P7 are shown below.

2A 1A

PO «c---- IF P4 coeen 1D

2F 2B 1F 1B Pl revves 1A P5 ceeve- 2C
2G 1G

P2 veee- 1G PG «even 2A

2E 2C 1E 1c P3 eee-- 1E  P7 «ovve- 2F
2D 1D

"L" or "OPEN" at the T/R pin indicates receiving, and "H" indicates transmission. The T/R
pin is connected to an internal pull-down resistor. If data other than 1 to 40 channel codes is
input to PO to P7, the LD pin goes '"L", and the phase detector stops operating at the same
time.

PHASE DETECTOR AND LOCK DETECTOR
The phase detector compares the reference frequency divider output FR with the program-
mable counter input frequency divider output FV, then generates the VCO control voltage.

The phase detector also generates the LO signal with a time width equal to the phase differ-
ence between FV and FR, then inputs the signal to the lock detector. When the LO signal is
1.6 ps or longer, the lock detector judges that the PLL is unlocked and brings the LD pin 'L"".
The LD pin goes "H" 4.8 ms £10% after the LO signal becomes 1.6 ps or less.

Phase detector

oL
Fv i i 1 | L

DO
LO
Unlocking due to external instability
—  Trw —ip— <16us
LO
U0 T

LD

. . * Locking is detected when TPW<1.6 ps.
Unspecified input code n.nJ.%:s +£10% v <Loms
INHIBIT ‘
CODE l

TLD

LD l

¥TLp=4.8ms*10%
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B PROGRAM CODE TABLE
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* Channels (1 to 40) are selected based on the states of signals (PO to P7) in bold letters.
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