TOSHIBA TA31180FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA31180FN

FILTERLESS IF DETECTOR IC FOR CORDLESS
TELEPHONE

This IF detector IC includes the external 2nd IF ceramic
filter and the external discriminator in itself and that
realized to be able to eliminate the external parts
extremly.

FEATURES

® No need of the external ceramicfilter and discriminator

® Low voltage operation : Vcc=1.8V~5.5V
® High sensitivity : 12dB sensitivity 20dBxV EMF (50() Input)

SSOP24-P-300-0.65A
Weight : 0.14g (Typ.)

® Built-in noise detector circuit
® RSSI function
® Small package : SSOP24 pin (0.65mm pitch)
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@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.
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TOSHIBA TA31180FN

PIN FUNCTION ( The values of resistor and capacitor are typ.)

IF\’I'(')\' PIN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT

LOCAL OSC input/output

terminals. g% JVCC
1 | OSCIN I colpitts oscillator is formed by X ~

internal emitter follower and x hj MIX
external crystal. X | 4';F
2 | osc out |And external local signal *
injection is possible from pin 1
or pin 2.
3 | Veer Power supply terminal. —

©

®©

120 «A

Vee

~

AGC terminal for MIX
conversion gain.

This terminal connects capacitor
to GND.

4 DEC1

24k2

Vee

80 4A

MIX Qutput terminal.
5 MIX OUT |[Output impedance is around
1.1k{).

1k

~

Vee

83kQ)

0

6 BPF IN Internal BPF input terminal.

Vee

80 4A

Internal BPF decoupling terminal
for DC bias.

This terminal connects capacitor
to GND.

7 REF

2.2k

3 MONI Use at open_as this te_rm|_nal _
connects to internal circuit.

961001EBA2’

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TA31180FN

f\’l'c')\' PIN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT
Vee S
IF AMP decoupling terminal for
DC bias. 100k
9 MW
? NF This terminal connects capacitor ® Gs =~
to GND. - ¢
Refference power supply
1 \Y .
0 REF terminal.
This terminal outputs DC level
11 | Rssi accn:rdlr':/?Pto input signal level
to A - RSSI COMP
Dynamic range is around 80dB.
Vee
50k{)
QUAD DET AFC terminal. 53
] . 1k
12 | DEC2 This terminal connects to —'V}\v/—ss
capacitor to GND. ¢ [’
Vee
5
1kQ
13 | IF OUT Output terminal of IF AMP.
<
S
Vee
1k
14 | DETIN |QUAD DET input terminal. Q)
Vee g
Demodulated output terminal. S
15 |AF OUT Output impedance is around 1kQ ~«
1.1k(2. @ i ?
%
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TOSHIBA

TA31180FN

PIN

No.

PIN NAME

FUNCTION

INTERNAL EQUIVALENT CIRCUIT

16

FIL OUT

17

FIL IN

FIL AMP input/output terminal.
Compose the BPF by putting the
external capacitance and
Resistance and this terminal
connects to rectifire circuit
internally by internal
decouppling capacitance.

18

N-REC

Rectifire to direct current by
external capacitance after
amplifiering the FIL AMP output
to around 20dB.

Vee

NOISE COMP

19

N-DET

Operating as comparator of N-
REC terminal output voltage,
and doing the judgement of
NOISE DET. Hysteresis width is
around 100mV and this terminal
is from open collector.

20

RSSI DET

This terminal outputs the result
of comparator between VREF
terminal input voltage and RSSI
terminal output voltage. If VRgf
is less than RSSI, then RSSI DET
is set to “L”. This output is
from open collector.

21

Vce2

Power supply terminal for AUTO
FREQ TUNE block.

22

LPF

Decoupling terminal of the
circuit, that tuning the internal
BPF fg automatically. This
terminal connects capacitor to
GND.

Vee

1k

~

23

GND

GND terminal.

24

MIX IN

1st IF signal input terminal.

Vee

X
X

®

3kQ2
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TOSHIBA

DESCRIPTION

1.

BPF (band pass filter)

1st IF from MIX input terminal is converted to 2nd IF 50kHz by mixing 2nd MIX and LOCAL OSC
21.250MHz to be input to BPF.

This BPF is of high Q with center frequency fg=50kHz, -3dB band width BW =8kHz and
attenuation 57dB and these factors are cause of selectivity characteristics and demodulation output
distortion characteristics.

This IC is of automatic frequency tuning system that stabilize the center frequency fg drift of
internal BPF for 2nd IF by temprature and parameter tolerance and this function is executed by
control circuit with internal clock as reference frequency from LOCAL OSC. Clock frequency signal
source should be required high accuracy for 2nd local frequency as the signal source of referency
clock 21.250MHz, because selectivity characteristics and demodulation output distortion
characteristics depend on clock frequency.

-10F

ATTENUATION [dB]

-15F

[kHz]

Fig.1 BPF characteristics

LOCAL OSC external injection method

Inputting from pin1 as shown in Fig.2, add resistor R21 to pin2 and set the input signal so that
signal level at pin1 is 95~105dBV. A built-in BUFFER amp minimizes leakage from MIX.
Inputting from pin2 as shown in Fig.3, set the injection level at pin2 between 95dBxV and
105dB V.

Vee Vee

fLo T—!

Fig.3

AA
W

1k

||_[>_. MIX

BUFFER
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TOSHIBA TA31180FN

3. NOISE FILTER AMP
NOISE FILTER AMP can construct BPF as Fig.4. Setting constants forrow as below equation (1)~(3).

1

(M fo=

2 R1 (RZ // R3) c? 3 order LPF (fc =9kHz) 2 order LPF (fc==21kHz)
.j—\ [>o /I
(2) Gy=R1/2R; . -
15 17 16
(3) Q2 =R—3 T R
4 (Rz//R3) o o
Lo ] |
at Ry > Rp Mi éni

Fig.4

In case of the setting level of NOISE DET being low, NOISE DET may operate incorrectly in the
cause of carrier leak components of IF frequency 50kHz.
In this case get the NOISE DET filter set to LPF to be able to eliminate carrier leak components.

(1 fg= 1
2RV C1 Co

ssj r|>°—/1\—§$
@  Gy=o——— i @ (©

2w Cy Ry
C1 C||2
2 e
@ Q= 1
] ]
at Ry > R. w=2xf :LJ
Fig.5

4. Noise detection rise time

The rise time is a proportion of time constant 7.5ms of the smoothing capacitor C1g1=0.1xF of the
noise rectifier and internal resistor 75k{). Although decreasing the capacitance of Cqg1 can shorten
the rise time, note that the NOISE DET output fluctuation may increase. This should be taken into
account before use.
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TOSHIBA TA31180FN

5. RSSI COMPARATOR

The result of RSSI COMPARATOR is output to RSSI DET (20pin) by comparing RSSI terminal output
voltage with VRgf terminal input voltage.

Hysteresis range is around 30mV. When VRss|>VREgF, RSSI DET is “L" level.

Reference voltage VRgF can be set by the external resistance Rqg1.

4|; RSSI

RSSI COMPARATOR

RSSI DET

RSSI DET

Fig.6
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TOSHIBA

TA31180FN

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve 7 \
Power Dissipation PD 780 mW
Operating Temperature Topr -20~+70 °C
Storage Temprature Tstg -55~+150 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise specified Ve =2.0V, fijN=21.30MHz, Af= % 1.5kHZ,)
fmop = 1kHz, Ta=25°C

TEST
CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION | MIN. | TYP. [ MAX. UNIT
CuIT
Power Supply Voltage Vee — — 1.8 20| 55 Vv
Current Consumption Icc 1 | No Signal 43 6.7| 9.0 mA
MIX Operating Frequency fIN — — — 2130 | — MHz
o . V|N = 70dB VEMF,
MIX Image Rejection Ratio IRR 1 Pind GND 20 35| — dB
. . VN =60dB 4V,
MIX Conversion Gain Gy 1 Pind GND 26 | 295| — dB
MIX Intercept Point Ip — — — 103 — |dBuVEMF
MIX Input Impedance RIN = = = >| — kQ
put Imp aIN — — — 3| — oF
12dB Sensitivity 12dB SN | — — — 20 — [dBuVEMF
Demodulation Output Level VoD 1 |[VN=80dBLVEMF | 110 | 140 | 170 | mVyms
SN Ratio SN 1 |ViN=80dBxVEMF 40 54 — dB
— . AM =30%
AM R R AMR — ’ — — B
ejection Ratio ViN = 80dB LVEMF 38 d
Demodulation Output Distortion THD 1 |ViN=80dB.VEMF — -35| -30 dB
D lati -off
emodulation Output Cut-o fe N P . 3| — KHz
Frequency
Pass Band Width BW 1 [ -3dB 6 8| — kHz
Rejection Level at Adjacent fspp = £ 12.5kHz,
Channel ATTADS | 1 1 0D = 400Hz >0 8 dB
LOCAL OSC Input Level Vio — — 95 100 | 105 dBuV
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TOSHIBA TA31180FN

ELECTRICAL CHARACTERISTICS /Unless otherwise specified Ve =2.0V, fiy=21.30MHz, Af= % 1.5kHz,
fmop = 1kHz, Ta=25°C

TEST
CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION | MIN. [ TYP. | MAX. UNIT
CUIT
Vee =3V,
VRSSI1 V| = 20dB VEMF 0.3 0.6 0.9 \
RSSI Output Voltage 1 Vec=3v
VRSSI2 V|N = 90dB VEMF 1.8 2.2 2.6 \Y
RSSI COMPARATOR Reference
Input Range VREF o o 03 — |Vee-? v
RSSI COMPARATOR Hysteresis
Width VHYs o T _ 30 o mv
RSSI COMPARATOR Output
\ 1 11 =0.2mA — A . \Y
Voltage RDET SINK =0.2m 0 0.5
RSSI COMPARATOR Output Leak VRDET =Vcc:
Current IRLEAK ! VRss|>VREF - 0 > HA
NOISE DET Output Voltage VNDET 1 |IsiINk=0.2mA — 0.1 0.5 \
NOISE DET Output Leak Current INLEAK 1 |VNDET=Vcc — 0 5 LA
Noise Comparator Detect Level |—THH | 4 — — | 0> | 07 v
oise Comparator Detect Leve VTHL — 03 04 — v
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TOSHIBA

TA31180FN

TEST CIRCUIT 1

IREAK Measurement

INREAK Mmeasurement

Vee
IRLeak (B VRsSI Inceak (B THD
E » o
RSSI  Rssl N-DET 1000pF
DET [ i N
=3
VTH-H o2
VRDET L VNDET L VTH-L o =
] $ 3 YN Without De-emphasis
Vee Vee n T w» 17kHz
I/ I/ BPF Vob
3 < < w s s 300Hz~3kHz SN
sl OB REIRT
fin=21.3MHz 1000pF I ‘-.lo ° ° S ™| 150kQ | @ 0.01uF
s L
)
6 G 25 23 22) 2y 20 (9 (8 &, (& & (4 E
» | MIXIN GND LPF veez RSSI  N-DET N-REC  FIL IN FIL  AFOUT DETIN IF OUT
DET out
Icc (SG off)
TA31180FN
Vee=2V
0sC 0sC MIX BPF
IN ouT Veer DEC1 ouT IN REF MONI NF VREF RSSI DEC2
D e Wil ) S ¢, W ¢, W ¢, W ¢, W ¢ W () S . W W
16pF w
M E I O A e i u E N
Xtal =5 2 |=To : VS Taw S VREF N
o~ - A
21.25MHz l o Gvc ATTAD) ©
|RR
w V]
& . vgssn
F,I ) SS12
~N
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TOSHIBA TA31180FN

CURRENT CONSUMPTION - MIX CONVERSION GAIN -
10 POWER SUPPLY VOLTAGE 36 POWER SUPPLY VOLTAGE
z NO SIGNAL &
g z
~ 8 32
S B4
S — 6
6 [~ z 38 I
z <
£ 2
2 o
2 4 2 24
S g
2
= [ o
é 2 : 20 fin=21.3MHz
& s VN =60dBuV
v Pind GND
0 16
0 1 2 3 4 5 6 0 1 2 3 4 5 6
POWER SUPPLY VOLTAGE Vcc (V) POWER SUPPLY VOLTAGE Vcc (V)
SN, AMR CHARACTERISTICS (INPUT 50(2) THD CHARACTERISTICS (INPUT 50Q)
0
Vee=2V
. S+N 10 fin=21.3MHz
. \\ fmop = 1kHz
) N Af=£1.5kHz
« -20 \\ / s -20 \
0, ke
s \\ AMR (AM30 f)\l 3 \\
> a
S no AN / F o -30 \\
Z N\ 7 AN
; Vee=2V \
fin=21.3MHz N N
- 60 fmoD = 1kHz - 40
Af= £15kHz
-80 -50
0 20 40 60 80 100 120 0 20 40 60 80 100 120
MIX INPUT LEVEL V|y (dBuV EMF) MIX INPUT LEVEL V|y (dBuV EMF)
DETUNING CHARACTERISTICS THD DETUNING CHARACTERISTICS
= 25 0
= ‘ Vee=2V
8 0 vop 2.0 10 ?N:ZL?kMHHZ
N g i - MOD = z
§ (\/y‘/ N Af= £ 1.5kHz
w 3 N - VN = 80dBVEMF
g, \ [ N N ’ 15 = & -20 :
= N N 3
AEIIIAN NN/
= a
2 s \ I \_\‘S curve \ I 10 § I _3 /—\\ /'\
g [ fvec=av \J ~_J
2 ” fiIN=21.3MHz \/ ~~
32 -1 fmop = 1kHz 05 -40
g Af= *15kHz \
5 o 80d \\
2 =80dBuVEMF ~
-16 0 -50
15 -10 -5 0 5 10 15 -12 -8 -4 0 4 8 12
DETUNING FREQUENCY  (kHz) DETUNING FREQUENCY  (kHz)
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TOSHIBA TA31180FN

DEMODULATION OUTPUT LEVEL, 12dB

RSSI CHARACTERISTICS - SENSITIVITY — POWER SUPPLY VOLTAGE
25 £ 200
Vee=3V >
~ fin = 21.3MHz >~ £ ~
S ™
< 2.0 § 160 Vop (VN =80dBV EMF) 40 E
@ y. >
>§ / o o
1.5 A > 120 30 2
— / s
b / = -
e 5 =
= / o 12dB sensitivity =
5 10 / 5 20 E
2 > 80 ]
a / o =
= A w
=) b=4 n
o // o I
2 05 V4 ; 40 0 o
a
(o]
=
0 Z 0 0
0 20 40 60 80 100 120 0 1 2 3 4 5 6
MIX INPUT LEVEL V|y (dBuV EMF) POWER SUPPLY VOLTAGE Ve (V)
MIX IMAGE REJECTION RATIO -
THD - POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
0 50
fin=21.3MHz V|N =70dBuV EMF
—~ Pind GND
f =1kH
-10 MOD= " 2 10
Af= +1.5kHz
o
V|N=80dBuV EMF =
= -20 Q 30
° = /
=~ <
o
a 2
I
o -30 2 20
o
w
w
o
—40 W 10
=
2
x
-50 S o0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
POWER SUPPLY VOLTAGE Vcc¢ (V) POWER SUPPLY VOLTAGE Vcce (V)
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TOSHIBA

TA31180FN

APPLICATION CIRCUIT

X'tal filter

213MHz  Roa2 21.3MHz

1.5kHz

R201
R191
330pF 5.6k

C171 Ri7

PRIVACY
FUNCTION,
COMPANDER

SG
@
MIX
LOCAL OSC

COMPARATOR

12

C111

0.01 «F

¥
C121
0.22 &F
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TOSHIBA TA31180FN

OUTLINE DRAWING
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