Mobile Communication Panasonic

ANG6400FA

Pager Direct Conversion FSK Demodulator Base-Band IC

B Overview ‘ o<
The AN6400FA is a base-band IC supporting direct 24 17 )

conversion FSK demodulation for pagers. ﬂ ﬁ ﬁ H ﬁ H ﬁ H

B Features ]

o Low current consumption : Veeq current consumption % %
lcci=1 MA (Vce1=2.0 V), Vcez current consumption ]
|ccz=45 /1A (VC02=1-4 V) }ﬁ-

« Battery saving function : current consumption is less s 9
than 1 A atBS '

« Low voltage alarmm (LVA) -8 3 9

« Incorporating a regulator circuit (REG2 : 1.05 V). _ WAl

e Incorporating a regulated current source (10 nA) for fjl s|8|°
the mixer. 3

Tl 7003 z
¢ 9.2+04 | H
3

QFP package with 32 pins (QFHO032-P-0707)

I Block Diagram

@LI Filter Control
LIM

w Voltage]
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ANG6400FA

B Pin Descriptions

PinNe. [ Symbol Description PinNo. | Symbol Description
1 PS Power saving signal input 17 All Buffer amp. (1) input
2 NRZ | Demodulator data output 18 F10 | Filter (1) output
3 LVA | Low voltage alarm output 19 FHI | Filter (1) input
4 BSV | Battery saving signal input 20 F21 | Filter (2) input
5 GND | Ground 21 FBI | Filter bias
6 FIC | Filter F. characteristics control 22 MCS | Mixer current source
7 Vecl | Supply voltage (1) 23 | REG2 | Regulator (2) voltage detection
8 DFo | Data filter output 24 RC2 | Regulator (2) voltage control
9 DF3 | Data filter input (3) 25 Veez | Supply voltage (2)
10 | DF2 | Data filter input (2) 26 | F20 | Filter (2) output
11 DF1 | Data filter input (1) 27 A21 | Buffer amp. (2) input
12 | LIR | Limiter amp. (1) input bias 28 | A20 | Buffer amp. (2) output
13 L1I | Limiter amp. (1) input 29 C20 | Channel filter (2) output
14 LIF | Limiter amp. (1) feedback 30 L2F | Limiter amp. (2) feedback
15 C10 | Channel filter. (1) output 31 L21 | Limiter amp. (2) input
16 | A1OQ | Bufferamp. (1) output 32 L2R | Limiter amp. (2) input bias

B Absolute Maximum Ratings (Ta=25T)

Parameter Symbol Rating Unit
Supply voltage Vee 4.5 v
Supply current Iec 50 mA
Power dissipation (Ta=75C) Pp 224 mW
Operating ambient temperature Topr —201t0 +70 T
Storage temperature Teg —55t0 +125 T
Note) Protect Pin @ from electrostatic discharge.
B Operating Supply Voltage Range
Parameter Symbol Range
] Veor 1.8t0 4V
Operating supply voltage range Ve 0910 1.6V
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Mobile Communication

M Electrical Characteristics (Voe;=2.0V, Vo =1.4V, Ta=25+2C)

Parameter Symbol Condition min typ max | - Unit
Veer current consumption (operational) | Tocy I 0.8 1.0 1.2 mA
Vecei current consumption (at BSV) Limsw) — | — 1 #A
Ve current consumption (operational) | Iocy Ls 35 45 55 pA
Ve current consumption (at PS) Los(ps) — | — 1 #A
Mixer current source In 8 10 12 #A
REG2 output voltage Vra2 1.00 1.05 1.10 \4
LVA detection voltage Viva Veez at which LVA goes low 1.02 1.07 .12 v
Filter F. characteristics F1b VEn E&f;;scofgs’ f=4.5kHz, —34| —31| -—28| dBs
F1I=—30dBs, f=4. ,
Filter F. characteristics F2b Vea output=3C20 s £=4.5kHz —-34| —31| —28| dBs
F1I=—30dBs, f=25kHz,
Filter F. characteristics Flc Vee | output=CIO — | — | -75| dBs
Filter F. characteristics F2c Vir | ommcag | — | — | -75| dBs
F1I=F2I= —40dBs,
Data demodulator characteristics (High) Vi FlIf =F2If=4.5kHz 18] — — A
@ F11= § F2I+n/2
R F1I=F2I= —40dBs,
Data demodulator characteristics (Low) L2 FlIf=F2If=4.5kHz —_ — 0.2 \'
. G F1I= 8 FA+nr/2

M Electrical Characteristics (design values for reference) (Voe;=2.0V, Ve =14V, Ta=25+2T)

The followilg are design values for reference only {(not gua:anteed)

Parameter Symbol Condition min typ max Unit
Filter F. characteristics Fla Vria 2‘1;;3(:01‘133’ £=1kHz, — | -3 — | dBs
Filter F. characteristics F2a Vin ﬂfp:u (2%4Bs, = IkHz, — | 3| — | dBs
Filter F. characteristics F1d Vrig E;fpj;%ofgsv £=50kHz, — | — | -75| dBs
Filter F. characteristics F2d Veu E;fpjt;%oggs’ £=50kHz, — | — | -715] dBs
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Mobile Communication AN6400FA

M Pin Descriptions
Pin No. Symbol Description Equivalent circuit

Power save (PS) control for LVA and

REG2 40k 0
1 PS H ! Power ON

L : Power OFF

Open collector data output. Use a
2 NRZ suitable pull-up resistor connecting to a
power supply.

Low voltage alarm output. Use a 1000
suitable pull-up resistor connecting to a
3 LVA power supply. This pin goes low when

Vee2 at Pin @5 gets higher than the
internal reference voltage.

Vee
P >

Battery save (BSV) control for other -

than LIVA and REG2. This function 0 K 24k
4 BSV allows battery to last longer. Connect 8k 0

this pin to Vec2 for battery save,

otherwise connect to GND. 30kQ
5 GND Ground

Vee

Controls the frequency characteristics of

6 FIC the internal gyrator filter. Connect a
suitable resistance between this pin and
GND.
7 Veeor Supply voltage (1)
8 | DFoO VCCT
9 DF3

Pins ® to @ are for connection to a
capacitor. External capacitors and the
intemal resistors (and the operational amp.)
10 DF2 form a three-step LPF.

20k} 20k 20kQ

11 DF1
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Mobile Communication

H Pin Descriptions {(cont.)

Pin No. Symbol Description Equivalent circuit
12 LIR
Limiter amplifier inputs. Pin @ output
is input through a capacitor to pin @3, 1200
13 LI Feedback Pins (2 and {9 should be 4
grounded through a suitable capa- 40k 100kQ
citance.
14 LIF @ 0
Vee
Gyrator filter output for channel 1. This
15 C10 pin connects through a capacitor to pin
16 AlO
Pin @® is the output from the operational
amp. as well as the input to the gyrator
amp. Pin is the input to the
operational amp. The operational amp.
functions as a filter or an amplifier.
17 All
18 F10 Channel filter (1) output. Connects
through a capacitor to pin ©.
19 FiI Channel filter (1) input for directly

converted signals.
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Mobile Communication AN6400FA

H Pin Descriptions (cont.)
Pin No. Symbol Description Equivalent circuit

20 R Channel filter (2) input for directly
converted signals.

Provides the reference voltage to IJ

21 FBI channel filters 1 and 2, and gyrator ;@

filters 1 and 2. This pin must be
grounded through a capacitor.
40
Provides a mixer regulated-current
2 source. This pin can be connected to Pin
MCs @ of the AN6454. If not used, this pin
must be grounded directly.

23 REG2

Connect the collector of the PNP

transistor to Pin @), the base to Pin &),

and the emitter to the power supply. Pin

@ is the regulated voltage output, and

Pin @ is the control.
24 RC2

Moble [

25 Vea Supply voltage (2). =
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Mobile Communication

B Pin Descriptions (cont.)

Pin No. Symbol Description Equivalent circuit
Band-pass filter output. Connects
2% F20 through a capacitor to Pin @) .
27 A2l
Pin @ is the output from the operational
amp. as well as the input to the gyrator
amp. Pin & is the input to the oper-
ational amp. The operational amp.
functions as a filier or an amplifier.
28 A20
Channel 2 gyrator filter output.
2 c20 Connects through a capacitor to Pin é
30 L2F
Limiter amplifier inputs. Pin @ output
is input through a capacitor to Pin &D. 120k 0
31 L21 Feedback Pins G2 and @0 should be 1
grounded through a suitable capa- 40kQ 100kQ
citance. O
32
32 L2R
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