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TOSHIBA TB31224F

DESCRIPTION FOR CONTROL TIMING
@ stand for internal power supply motion controlled by each bit in CONTROL resister.
@ Serial data input. CLK input is omitted in this chart.

REF  : REF DIVIDER

R : RX PLL DIVIDER

T . TX PLL DIVIDER

Cq~Cs : CONTROL

SIG OUT D¢ RX BAT |CODE

Ci 000011111111 * %00
C |[00001T1 110111 % %00
C3 000001110111 % %00
Ca |0 00O 0DO0DOT1T0O0OT1TO0* %00
C5 |0 000011 100 10 * * 00

Symble * means to be set by user according to battery.

@ LD output
LOCK DETECTOR outputs L level when phase detector is unlock.
@ FSK IN, FSK OUT

FSK IN is not terminal in this IC, which is normally input to TX-VCO.
FSK OUT stands for output of DATA COMP.

GAIN DISTRIBUTION FOR RECEIVING

RF Matching 1st MIX CFE10.7 2nd MIX CFWS455 IF QUAD

AF OUT

Voltage -4dB () =15dB 9dB -3dB 20dB -3dB 75dB
Gain B=330kHz B=15kHz
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TOSHIBA TB31224F

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 6 \
Power Dissipation PD 890 mW
Operating Temperature Topr -20~70 °C
Storage Temperature Tstg -55~150 °C

ELECTRICAL CHARACTERISTICS
TOTAL (Unless Otherwise Specified, Vcc =3.6V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
Operating Power Supply
Consumption Current 1 Icct 1 [ALL ON 75 | 125 19.5 mA
Consumption Current 2 lcc2 1 |RX-RF ON 5.8 7.5 12.3 mA
Consumption Current 3 lcc3 1 |RX-AF ON 2.0 2.5 47 | mA
Consumption Current 4 Icca 1 |TX-RF ON 0.8 1.7 35 mA
Consumption Current 5 Iccs 1 |TX-AF ON 1.0 2.0 3.1 mA
Alarm Supply Current lcc (n) 1 |RL= 1004, — 200 300 [ A
VBAT-L = 3.30V MODE
Supply Current At Battery
— 100
saving Icc (BS) 1 |ALL OFF 50 HA
REF Voltage VREF 1 — 12| 14 1.7
VIH — — 0.8 Vee 6.0
Vcc
Data Input Threshold 02 x
VIL — — -0.2 0 ’ \Y
Vee
IH — |VIH=Vcc — 0 1] pA
D |
ata Input Current m — [V;=GND — 0 r A
CK Input Frequency fck — — — 38 1000 | kHz
REGULATOR SECTION
Output Voltage VREG — |loyT=1mA 1.75 2.0 2.30 \Y
- Vour
Minimum Load Current I 1 1 3 — mA
OUT (MIN) =VREG (OPEN) —0.05V
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TOSHIBA TB31224F
DETECTOR SECTION
(Unless Otherwise Specified, V¢ =3.6V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT

BATTERY ALARM

. VBAT-L — 213 | 225]| 237] V
Detection Voltage 1 VRATH 1 — — 332 > a7 v

. VBAT-L — 2.85 3.00 3.15 Vv
Detection Voltage 2 VBATH] 1 — — 308 353 v

) VBAT-L — 310 | 325| 340| V
Detection Voltage 3 VBAT H 1 — — 335 350 v

. VBAT-L — 315 | 330| 345| V
Detection Voltage 4 VRATH 1 — — 320 355 v

. VBAT-L — 3.30 3.45 3.60 V
Detection Voltage 5 VBATH] 1 — — 355 370 v
Output Low Level Voltage VoL 1 |[lsjNk=0-TmA — 0.1 0.3 V
Output Leak Current ILEAK 1 |[VaLm =3.6V — 0 51 pA
DATA COMPARATOR
Minimum Detection Level VTH — |[f=500Hz — — 50 | mVims
Output Low Level Voltage VoL 1 |[lsiNKk=0.2mA — 0.1 0.3 \Y
Output Leak Current ILEAK 1 |VDATA=3.6V — 0 5| pA
SIG OUT DETECTION

. . VTH-H — — 0.5 0.7 \
Noise Detection Level VTH.L 1 — 03 04 — v
Noise Detection Level _
Voltage VoL 1 |IsiINk=0.2mA — 0.1 0.3 \Y
Output Leak Current ILEAK 1 |Vgig=3.6V — 0 51 pA
COMPARATOR OUTPUT

RSSI COMPARATOR VHL | LoH 0591 074 — | V
Detection Voltage VTH.H E'O_I\)/IEARATOR OUTPUT . 08 0.95 Vv
RSSI COMPARATOR
Hysteresis VHYs - - - 65| — .
PLL SECTION
(Unless Otherwise Specified V¢ =3.6V, dBuV =dBx.V EMF (OPEN), Ta =25°C)
Operating Frequency fIN 1 — 20 | 43.72 60 [ MHz
TX-PLL Input Sensitivity VIN 1 — 93 103 113 | dBuV
LOCAL OSCILLATOR Input _
Sensitivity VLo 1 |fLo = 10.240MHz 104 | 110 120 | dBuV
CHARGE PUMP Output Icp1 Vcp=1.8V — +200 | — LA
Current Icp2 ~ |Vep=1.8Vv — 400 — H#A
CHARGE PUMP Leak | 1 0 5 A
Current LEAK B B H
LOCAL OSCILLATOR
Operating Frequency fLo 1 [Vio=112dBuV 9 | 10.24 12 | MHz
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TOSHIBA

TB31224F

RX-VCO IF + MIX SECTION

(Unless Otherwise Specified, Ve =3.6V, fiy (MIX1) =43.72MHz, fiN (IF) =455kHz, A f=3.0kHz, fy=1kHz,
dB,uV =dB/,<V EMF (OPEN), Ta =25°C)

CHARACTERISTIC SYMBOL Eﬁgl— TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
RX-VCO
Conversion Gain Ky — — — 2.2 — |MHz/V
RX-VCO Oscillation Level Wwco | — Z‘f&&;iéf\:\g”z — 110 | — | dBuv
1st AND 2nd MIXER, IF AMP
12dBSINAD Sensitivity 12dBSINAD| — |Input 50Q — 20 — [dBuV
MIXER Operating VXA 1st MIXER 20 | 43.72 60 | MHz
Frequency e ~ | 2nd MIXER — 10.7 20 | MHz
Conversion Gain Gyc 2 | Excluding Filter Loss 20 26 30 dB
Intercept Point Piv1 — | 1st MIXER — 107 — dBuV
IF AMP Gain GIF — — — 75 | — dB
Demodulated Output Vobp 2 | VIN (MIX1) =70dB .V 170 220 270 [mVims
S/N Ratio S/N 2 [ViN(mix1) = 70dBuV 45 55 | — dB
AM Rejection Ratio AMR 2 | VIN (MIX1) =70dB .V — 40 — dB
RIN1 1stMIX IN — 22| — kQ
Input Inpedanse ::E; — : jg : E(Fz
2ndMIX IN -
CiN2 — 2.7 — pF
Input Resistance RIN — |IFIN — 1.5 — kQ
Output Resistance Ro1 — 1stMIX OUT — 330 — {
Ro2 2ndMIX OUT — 1.5 — kQ
RSSI Output Voltage VRSSI1 5 VIN (MI1X1) = 20dB .V 0.60 085 | 1.10 \Y
VRsSI2 VIN (MIX1) = 60dB ..V 1.75 220 | 2.65 \
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TOSHIBA TB31224F

AUDIO SECTION
(Unless Otherwise Specified, Vcc =3.6V, fiy =1kHz, Ta=25°C)

CHARACTERISTIC SYMBOL EE%; TEST CONDITION MIN. TYP. | MAX. | UNIT
COMPRESSOR + MIC AMP
Input Reference Level VriefC 2 [Vom= -10dBV -125| -105| -85 | dBV
Output Deviation Voc 2 [Vom= -30dBV -0.7 o 07| dB
MIC AMP Voltage Gain Vg — — — 0 — dB
Total Hormonic Distortion THDC 2 |Vom = -10dBV — 0.3 1 %
Output Noise Level VNOC 2 |Input-GND Short — -61| -48 | dBV
Limitting Level Viim1 __ |COMP OUT, Vi = 0dBV — 13| — Vp-p

Viim2 MIC OUT, V) =0dBV — 26| — Vp-p

MUTE Output Level VMUTE | — — — -9 | — dBV
MIC AMP Voltage Gain
Setting Range ° GRa - - 0 20 30| dB
Crosstalk EC CTgc — |V|p=0dBV — -60 | — dB
Attack Time TaC — [Vim = - 46— -34dBV — 3] — ms
Recovery Time Trc — |Vim = -34—>-46dBV — 12 — ms
EXPANDER + PRE AMP + RECEIVER AMP
Input Reference Level VyefE 2 |Vop= -10dBV -128 | -10.0 | -7.2 | dBV
Output Deviation VOE 2 |[Vop= -35dBV -1.0 0.4 1.8 dB
PRE AMP Voltage Gain Gp3 — — — 0 — dB
RO1 Voltage Gain GRO1 — |RL=150Q) — 6| — dB
Total Hormonic Distortion THD1 2 sll;l_; 5—01(;dBV — 0.7 1.5 %
Output Noise Level VNOR 2 |Input-GND Short — -100( -88 | dBV
Maximum Output Level DRR — [RL=150(), THD =3% — 30| — Vp-p
MUTE Output Level VMUTE | — — — -75 — dBV
TR 0 Volage G| Guyez | - o = | »|
RECEVER AW V00 | onner | - B
Offset Voltage TOF2 1 |RO1-RO2 -50 0 50 mV
Crosstalk CE CTcE — |Vim = -20dBV — -95 | — dB
Attack Time TAE — |Vip= -18—>-12dBV — 15 — ms
Recovery Time TRE — |VIp= -12—>-18dBV — 13 — ms
FILTER AMP
Voltage Gain Gy — — — 0 — dB
Maximum Output Level DRsg — |THD=3% — 3 — Vp-p
Input Bias Current IBIAS 1 — — 1.5 2.5 HA
Offset Voltage VOFs5 1 — -35 0 35 mV
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TEST CIRCUIT 1
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TEST CIRCUIT 2
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(SUMIDA ELECTRIC CO., LTD.)
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TOSHIBA TB31224F

CURRENT CONSUMPTION — POWER SUPPLY VOLTAGE CURRENT CONSUMPTION - POWER SUPPLY VOLTAGE
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125

120

115

110

105

RX - VCO OSCILLATION LEVEL -

CONTROL VOLTAGE

\
Vee=3.6V
1 2 3

CONTROL VOLTAGE VcoN

V)

(MHz)

RX-VCO OSCILLATION FREQUENCY

15

RX — VCO CONVERSION
SENSITIVITY CHARACTERISTICS

40

35

30

25

L11:2217-1490

(SUMIDA ELECTRIC CO.LTD.)

Vee=3.6V

0

1

2

CONTROL VOLTAGE Veon (V)

1997-03-07 31/39



TOSHIBA TB31224F

1st MIX+2nd MIX + IF 1st MIX CONVERSION GAIN -
CHARACTERISTICS (INPUT 50Q2) 16 INPUT FREQUENCY
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—-80 Q
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1st MIX IN  V)y  (dBuV EMF) INPUT FREQUENCY f;y (MHz)
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S+N, N, SINAD, AMR (dB)

2nd MIX CONVERSION GAIN (dB)

2nd MIX + IF CHARACTERISTICS
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_ﬂ\
-20
\ SINAD
N— s
_a0 \\ —
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/ ™
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TOSHIBA TB31224F

IF AMP CHARACTERISTICS IF AMP DETUNING CHARACTERISTICS
(INPUT 50Q)) (INPUT 50Q2)
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Icp (pA)

CHARGE PUMP OUTPUT CURRENT

Icp (uA)

CHARGE PUMP OUTPUT CURRENT

Icp (2A)
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500
Vcc=3.6V
400 A
400
300 I/
I 200 A
200 I /
//
0
0 1 2 3 4

CHAGE PUMP VOLTAGE Vcep (V)

CHARGE PUMP OUTPUT CURRENT -
CHAGE PUMP VOLTAGE TX-CP (N-CH)

500 |
Vec=3.6V

400 A
400

/]

300 /

|

200 A

200

I
Va
ol

!

CHAGE PUMP VOLTAGE Vcp (V)

CHARGE PUMP OUTPUT CURRENT -
POWER SUPPLY VOLTAGE RX-CP (N-CH)
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CHARGE PUMP OUTPUT CURRENT

Icp (pA)
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Icp (pA)

CHARGE PUMP OUTPUT CURRENT

THD (dB)

COMP OUT (dBV),

THD (dB)
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APPLICATION CIRCUIT
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OUTLINE DRAWING
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