TOSHIBA TA2099N/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA2099N, TA2099F

AM/FM IF + FM STEREO DETECTOR
(FOR DIGITAL TUNING SYSTEM)

TA2099N and TA2099F are the AM/FM IF + FM Stereo TA2099N
Detector IC, which is designed for DTS Radios.

This is included many functions and this can be used for
Digital Tuning System with IF Counter.

FEATURES

® Suitable for combination with Digital Tuning System

. SDIP24-P-300-1.78
which has IF Counter.

TA2099F
AM/FM IF Count Output for IF Counter

Built-in Mute Circuit for IF Count Output
Built-in Mute Circuit for Audio Output

FM IF Count Output Sensitivity is adjustable by External
Resistance

® Built-in FM Narrow Detector Circuit

SSOP24-P-300-1.00

Band Width is adjustable by External Resistance Weight
SDIP24-P-300-1.78 : 1.2g (Typ.)
® FM LED ON Sensitivity is adjustable by External Resistance SSOP24-P-300-1.00 : 0.31g (Typ.)

® Built-in Resonance Circuit for FM Stereo Detector VCO
® Built-in FM Blender Control Circuit

® Built-in Anti-birdie Circuit

® Built-in AM Local OSC Buffer Output Circuit

® Operating Supply Voltage Range : V¢c = 4.0~9V (Ta = 25°C)

980910EBA1

@ 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.

@ The products described in this document are subject to the foreign exchange and foreign trade 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

TA2099N/F

BLOCK DIAGRAM
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TOSHIBA

TA2099N/F

TERMINAL EXPLANATION (Terminal voltage shows the typical value at Ta = 25°C, V¢c =5V,
SW3 : OFF, SWg : GND and non-signal test circuit)

PIN DC VOLTAGE (V)
No. CHARACTERISTIC INTERNAL CIRCUIT M AM
AM MIX
ouT Vee
’_% ! : AM OSC
1 AM RF IN 2.0 2.0
Vstb
B Vee
FM DET
CIRCUIT
@ - )_
FM BW L/' {
2 | e FM Band Width ;'4 3 2.0 2.0
. . ? Vstb
Adjust Terminal s
B T‘ Vee
FM VL SENS | o
e FM LED ON
3 Sensitivity Adjust ﬁ TUN LED 0.1 0.1
i A 4 t
Terminal @—w v }
®
Vecd Vecd
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TOSHIBA

TA2099N/F

PIN DC VOLTAGE (V)
No. CHARACTERISTIC INTERNAL CIRCUIT M AN
J: Vstb
&) [N
4 AM 0OSC 2.0 2.0
B ' Vee
Vstb
AM OSC OUT/
FM S.SENS | =
® AM OSC Buff Output ®g N AM
: ~ A 0s¢
5 Terminal N N 1.3 1.3
® FM IF Count Output G
Sensitivity Adjust VI SSENS s 1S
Terminal CONTROL 3 P 3
b ® ®
Vec . - A - 4
6 Ve — 5.0 5.0
B AM DET OUT
sl | Vee
33: Vstb
AM L
DET
¢l
s2 2 AM
G b K IF
AGC
7 2 1.
(FM S-METER) ® 0 3
3 @I‘ (mP ? AM
b1 ” MIX
FM
S-METER
CIRCUIT
8 GND —
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TOSHIBA

TA2099N/F

PIN DC VOLTAGE (V)
No. CHARACTERISTIC INTERNAL CIRCUIT M AN
[ — * Vee
IF OUT/REQ ®
® |F Count Output Vstb
Terminal
9 ® |F Count Output/FM . .
ST DET Mute Circuit
. g FM AM
Control Terminal § P I
SW3 : GND —>ON @
SW3 : Open — OFF »
10,
10 |TUN LED — —
B Vee
vCO
11 |ST LED @ — —
12 R OUT
1.2 1.2
13 L OUT
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TOSHIBA TA2099N/F

PIN DC VOLTAGE (V)
No. CHARACTERISTIC INTERNAL CIRCUIT M AM
B Vee
®
BLENDER
14 (e FM Blender Control 0.3 0.3
Adjust Terminal @
i
LPF2 —

® LPF Terminal for oc
Synchronous Detector AMP K F' K >| |
® VCO Stop Terminal ——
Vi5 = GND
— VCO Stop
(Monaural)
V15 = Open
— VCO Run
(Stereo)

15 3.5 1.4

LPF1 AM/FM
® LPF Terminal for Phase 1

Detector @©® I f

16 ® Bias Terminal for 3.5 0
AM /FM Switch Circuit
V1e = GND - AM
Vi = Open ->FM

17 |FM ST DET IN 1.2 1.2
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TOSHIBA

TA2099N/F

PIN DC VOLTAGE (V)
N CHARACTERISTIC INTERNAL CIRCUIT v o
B Vece
18 |AM DET ouUT 0 1.3
B ' ' ' Vee
® E E i
19 |FM DET ouUT [ 1.4 2.0
3 FM
DET
FM
NARROW
» DETECTOR
_ V%VCC
20)
20 |QuAD @ N 1.8 2.3
® <i>
| Vecd
_Vstb Vee
<
@
21 |AM IF IN 2.0 2.0
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TOSHIBA

TA2099N/F

PIN DC VOLTAGE (V)
No. CHARACTERISTIC INTERNAL CIRCUIT M AM
[ Vee
22 | Vsth 2.0 2.0
@2
23) Vee
I:. EI Ii :I AM 0SC

23 |AM MIX OUT 5.0 5.0

Vee

Vstb
24 (FM IF IN 2.0 2.0
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TOSHIBA TA2099N/F

OPERATIONS IN DETAIL

1. Application circuit when using a coil demodulator

QUAD i |—'}7f‘—| i T
20, it ;
10 pF : |_“_] : ®C0
Lmccemeee a I
@ pPIN
COIL DATA
f Co NUMBER OF WIRE TURNS WIRE
(Hz) | (P | Qo 1-2 2-3 1-3 (mmg) REMARKS
0.08¢ TOKO Co., Ltd.
. 30 '
el 07 ! - 2UEW 600BEAS-10018Z

2. Center meter adjustment
It can be switch AV, pin voltages between 2-pin and 22-pin (Vstp) for narrow band detection or
both side of R2pin voltages, to 0V to adjust a coil. This adjustment made possible to set the voltage
to center voltage and the midpoint of lighting LED band to the frequency (10.7 MHz).

s Vstb

Assembled Cpin and Rppjn compose HPF.

1
fe = 27RC

Select Rppin in accordance with specifications for narrow band detection and set Cppjn by following
that of resistance. Please take these into account.

3. Function Switching
(1) FM - AM switching

Pin 16 : Connect the LPF1 pin to GND. (Adjust using external parts so that the voltage does not
exceed 0.6V.)

(2) STEREO — MONO switching

Pin 15 : Connect the LPF2 pin to GND. (Adjust using external parts so that the voltage does not
exceed 0.6V.)

Note : When STEREO/FM is selected, the multiplex VCO frequency changes due to 0.1 A flow.
(3) IF OUT — ON switching

Pin 9 : When the voltage on the IF OUT/REQ pin is set to 1.3V or below (Vstb (2V) - Vbe
(0.7 V)) and about 500 A current flows, switch to ON. Toshiba recommends a load of
2.2 kQ.
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TOSHIBA TA2099N/F

4. External Change Function

(1) Narrowband detector : When the FM IF input signal is off-center, 10.7 MHz, by a few kHz, the
detector turns TUN-LED OFF.

Pin 2 : Adjusts bandwidth using the resistor of the FM BW pin. In combination with the C2 pin,
the R2 pin configures an HPF. The smaller the pin 2 capacitance, the higher the HPF
cutoff. Note that when low-frequency sound is input, although tuning is maintained,
the detector may turn TUN-LED OFF.

(2) LED ON sensitivity adjustment
Pin 3 : Uses the FM VL SENS pin resistor value to change the ON sensitivity of TUN-LED.
(3) IF counter output sensitivity adjustment
Pin 5 : Uses the FM S. SENS pin resistor value to change the sensitivity of the IF count output
at IF count ON.
* : For the LED on sensitivity, (2) and (3) are linked.
At IF count ON (connect resistor for pin 9 to GND), the internal current depending on the pin 5
resistor value changes the IF amp gain, the S meter startup, and the IF input level (sensitivity).

The LED ON sensitivity turns the LED ON by comparing the voltage which depends on the pin 3

resistor value with the S meter voltage. The change in S meter startup (sensitivity) at IF count
ON causes the LED ON sensitivity set at IF count OFF to change. Therefore, confirm the LED ON
sensitivity according to the seek operation specification.

(4) Blender control
Pin 14 : Changes the MPX L and R signal separation according to the input level set by the

resistance.
. Others
(1) Vstb
Pin 22 : Set to 2V internally.
(2) QUAD

Pin 20 : Supports both a ceramic discriminator and a detector coil for QUAD. See 1, in
Description of Operation.
Note that when a detector coil is used, S/N and the skew ratio deteriorates.
(3) L, R output
Pins 12 and 13 : L-OUT and R-OUT pins are used for current output. The external resistor is set
to output impedance. This is specified when the load is 5.1k{) and 0.01 «F.
(4) AGC
Pin 7 : Also used as the FM S meter.

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 14 \
LED Current ILED 10 mA
LED Voltage VLED 14 v

. TA2099N 1200
Power Dissipation Pp (Note mW
P Taz009F | D (Note) 400
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

(Note) : Derated above 25°C in the proportion of 9.6 mW/1°C.
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TOSHIBA TA2099N/F
ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Ta = 25°C, Vccq = 5V, SW3 = OFF
FM IF : f = 10.7 MHz, af = £22.5kHz, f, = 1kHz
AM : f = 1MHz, MOD = 30%, fmy = 1kHz
FM ST DET : fyy = 1kHz
TEST]
CHARACTERISTIC SYMBOL (CIR- TEST CONDITION MIN. | TYP. [MAX. UNIT
CUIT]
Ilcc(FM) | 1 [FM mode, Vin = 0 — | 7] 23
Supply Current icc (AM) | 1 |AM mode, Vi = 0 — [ 4] 20| ™A
Input Limiting o N .
Voltage Vin (lim) 1 3 dB limiting point 37 41| 45 |[dBuV EMF
Recovered Output vV Vi = 80 dBuV EMEF 7 ) Vv
Voltage OD(FM) | 1 |Vin =80dBx 5 100 | 125 | mVimg
Signal to noise )
Ratio S/N (FM) 1 |Vin = 80dBxV EMF — 71| — dB
Total Harmonic o 0
iy Distortion THD (FM) 1 |Vin = 80dBuV EMF — 01| — %
IF AM Rejection Ratio |AMR 1 |Vijn = 80dBuV EMF — 55| — dB
SWq : 00 — | ;] =
LED ON Sensitivity V[ (Fm) 1 [IL=1mA [sWq : 1.2kQ 41| 46| 51 |dBuV EMF
SW1 : 3.3kQ — | 4] —
IF Count Output SW3 : ON,
Voltage VIEEM) | T Ly T2 80 dBv EMF 2401 2901 — | mVpp
F Count Outout SWy : 2.2kQ — | s8] —
Sens‘i’ﬁvit utpu IFsens (FM)| 1 [SW3 : ON [sW; : 3.3kQ 47 | 53| 59 |dBuV EMF
y SW, : 4.7kQ — | s0] —
Gain Gy 1 |Vin = 23dBuV EMF 28 50| 82| mVyms
Recovered Output
Voltage VoD (AM) | 1 |Vin = 60 dBuV EMF 70 | 100 | 130 [ mVims
Signal to Noise S/N(AM) | 1 |Vin = 60dBuV EMF — | a5| — dB
Ratio
Total Harmonic o 0
. Distortion THD (AM) 1 |Vin = 60dBuV EMF — 05| — %
LED ON Sensitivity [V (am) 1 I =1mA 21| 26| 31 [dBuV EMF
Local OSC Buffer 1 [fosc = 1.45 MHz 350 | 480 | —
V AM Vp-
Output Voltage 0sC (AM) 512 e = 27 MRz — [as0| — | M¥pe
IF Count Output SW3 : ON, Vj,y = 60dBuV
Voltage V| (AM) 1 EME 250 | 370 | — mVp-p
IF Count Output .
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TOSHIBA TA2099N/F
TEST]
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Max. Composite Vin (MAX) 1 L+ R=90%, P=10% 300 mv
Input Voltage (STEREO) THD = 3%, SWg—LPF : ON rms
L+R= fm = 100Hz | — 45 | —
Separation Sep 1 1180 mVims fm = 1kHz 35 45 — dB
P =20 mVrmS fm = 10 kHz —_ 45 —_
THD SWg—LPF : ON
Total Mono (MONO) Vin = 200 mVms (MONO) — | 005 —
Harmonic THD 1 |IL +R =180 mVyms, %
EM Distortion | Stereo (STEREO) P =20 mVymg — | 005 —
ST SWg — LPF : ON
DET | Voltage Gain Gy (ST) 1 |Vin = 200 mVyms (MONO) -2|-0.6 1 dB
Channel Balance C.B. 1 |Vin = 200 mVyms (MONO) -1.5 0| 15 dB
Stereo ON V| (ON) — | 10| 16
LED 1 |Pilot input MVrms
Sensitivity | OFF VL (OFF) 4 8| —
Stereo LED v 1 to LED turn-off form LED ) mv
Hysteresis H turn-on rms
Capture Range C.R. 1 |P =20mVimg — | 45| — %
;'ft’i‘j' to Noise S/N(ST) | 1 |Vin = 200 mVimms (MONO) — | so| — dB
Specified when SW4 = ON, _
VCO Frequency fvco /12 1 MPX VCO /12 3001 19k| +300 Hz
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TOSHIBA

TA2099N/F

TEST CIRCUIT 1

FM AM N ;] ot
ouT ouT IN c
o Q o Q SE o SWeg SW5 &
s S < M ST u o -
% 2 i l} 3 _‘?AM MONOS: ' X 'h T
‘fj AR LS 1A TS I vy
FM IE_IN 270 Q c J- tlu, ©
% wl w 9 w ﬁ w = é
'% E§= 3 1L g 2 }I 1S NI T S G 1“; olg'
w K E ESFU4SOB ’;= w - O‘l qe <T + u:g:O S ; ,IS
( < T2 tEER | o 8 K g 24 - o
uin ' ey - A g !
Y *—C)—O——)————)—(——)——1) 3
FM IF AI\(/:I.UI\{IFIX Vetb AMIFIN QUAD FM OUT AM OUT ST DECIN  LPF1 LPF2  BLENDER L OUT
> TA2099N/F
AM RF FM VL AM 0SC OUT IF OUT
IN FM BW  SENS  AM OSC /FM SSENS Vcc AGC GND JREQ TUNLED STLED R OUT
1 Q) G) (2) () (&) ) (3) (9) (10) ) 12
s = O.OZZIuF\r \r w <
AM RFIN5 027 4 z T . A it G s 2R oy o
IO cltic 2l B3elg ¥ ~1 T8 - vco
2 g 584 1C ~ = T SNEmSN NL o~ g?‘:“”& MONI
( 2 R s, N - o EI ~nle] ;mi % % R ;;[5. (19 kHz)
Vin ‘ : Y S
LPF : FB-3604 (SUMIDA) Y e —= >——9OVcey =8V “il
<ATTENUATION> =S 22 L =3 1 Sl
f=19kHz : -55dB o % =3 < w =
f=38kH§: -554dB c; . c; §“ B3
>3 outY = >3 gl E
7 ”7
COIL DATA (TEST CIRCUIT 1)
TURN REF.
COIL No. f L | Co WIRE
(H) | oD | @ 5T 23 [ 13 [ 46 (mmé)|  (colL No.)
(©2157-2239-779
T1 AM OSC 796 kHz 120 | — 120 13 56 — — 0.07 UEW [(A7BRS-12552Y
WMJ-3273-3
©4140-1289-311
Ty AM IFT 455 kHz — | 330 | 100 | — — 110 6 0.08 UEW [(D7MES-11368N
WMJ-3337-1
® : SUMIDA ELECTRIC Co., Ltd.
@ : TOKO Co., Ltd.
@ : MITSUMI ELECTRIC Co., Ltd.
T1 : AM OSC Tyt AM IFT
Veer
L ®
@PIN =] ©)
g oA n
Vstb @PrIN Vstb
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TOSHIBA TA2099N/F

TEST CIRCUIT 2

O Veep =5V
il %;J_ <l 3
=) - [ IR=
& S
j\0.01 y27
FI\|/INIF AI\(/ZI.UI\{IFIX Vst AMIFIN QUAD FM OUT AM OUT ST DEC IN  LPF1 LPF2  BLENDER L OUT
> TA2099N/F
AM RF FM VL AM 0SC OUT IF OUT
IN FM BW  SENS AM OSC /FM SSENS Vc¢ AGC GND /REQ TUN LED STLED R OUT
D—O—O—— OO D—O—O—O—O—C~
3,
=3 = [N
a . —OVcey =8V
LPF : FB-3604 (SUMIDA) >3
<ATTENUATION> =Rt gl e
f=19kHz : -55dB AM N S
f=38kHz : -55dB ?:‘, 0sC ol "o
8j’ OUT o
COIL DATA (TEST CIRCUIT 2)
TURN REF
COIL No. f L | Co .
(H) | oD | Q0 72 723 [ 13 [ a6 |WRE (M| (coiL No)
T AM OSC 7.96 MHz 1.4 — 84 1 6 7 — 0.08 UEW (D7PL-1344Y
D : TOKO Co., Ltd.
T: AM 0OSC

TRIMMER CONDENSER
@PIN  ~—

o ©

Vstb
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TOSHIBA

TA2099N/F

(dB)

RESPONSE

(dB)

RESPONSE

(dBuV EMF)

VLON

FM TUN LED ON Sens.

FM MONO
VOD. Vno. THD, AMR - Vijp
Vee =5V, fin = 10.7 MHz, Af = +22.5kHz dev
fm = 1kHz, Bw = 400 Hz~30 kHz, R3pin = 1.5k}
VoD (0dB =110 mVyms)
0 )'d T 1
AMR30%
-20 < \
\N \\ L
/
-40
N\ 2 275 ke Jfy
\ "
N T
N | t225kHz
%
-80 [ o]

-20 0 20 40 60 80 100 120 140

INPUT VOLTAGE Vi, (dBuV EMF)

FM
Vop. THD - Af
30
2 Vee = 5V, Vip = 80dBuV EMF, fry = 1kHz
Bw = 400 Hz~30 kHz, Af = +22.5kHz dev
10 —
VoD (0dB = 110 mVyms)
0 A
e AY
-10 ] \
i N \/l
/l \ \\ +75kH 7‘713 -
x z
-30 AN ~17 7 THD ]
_10 ANEAN /1 Y
N A/ /
-50 ~ 71/ !
AN / \]
- 60 +225kHz ]
-70 ] ]
-300 —-200 -100 0 100 200 300
(10.7 MHz)
CHANGE IN FREQUENCY Af (kHz)
VL ON - R3 pin
80
70 /’
P
A
/
60 7
7
L~
50
A
v
40
0 2 4 6 8 10 12
R3 pin (k{2)

(dB)

RESPONSE

(dB)

RESPONSE

(dBuV EMF)

FM IF COUNT QUTPUT Sens.

FM ST (Main)
VoD, Vno - Vin
Vce = 5V, fin = 10.7 MHz, Af = *75kHz dev
fm = 1kHz, P = 10%, Bw = 400 Hz~30 kHz,
R3pin = 1.5k
0 7
//
-20 4
N
40 N\ =
- A \R14 pin = open
22kQ
-60 N
\\
s —
-850 20 40 60 80 100 120 140
INPUT VOLTAGE Vi (dBuV EMF)
FM
VoD, AMR, S/N, THD - Vcc
20 5 .
HERER g
Vop (0dB = 100 mMVems) o
0 4 £
)
fin = 10.7 MHz, =
-20 3 o
fm = 1kHz o
Af = £225kHz dev ‘g
AM MOD = 30% v
-40 4 Z
Vin = 80dBuV EMF 3
AMR 2
1 £
-60 1
S/N b
- :
I THD =
—-80 0
3 5 7 9 1 13 15 17
SUPPY VOLTAGE Ve (V)
IF sens — Rs pin
80
R3 pin = 1.5k
Rg = 750)
70
60
\\
\
50
40
0 2 4 6 8 10 12

R3 pin  (k{2)
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TOSHIBA

TA2099N/F

FM FM
FM Bw - R2 pin S-METER VOLTAGE (7 pin)
200 \
\ 2
< 100 s
x \
3 w 15
= Q
Y <
: 2 [
] 1 o« 1 /
z pd £
= -100 >
z / 5
Vi Vee =5V 05 y
/ f = 10.7 MHz
-200 Vin = 80 dBuV EMF
0
0 20 40 60 80 100 120 -20 0 20 40 60 80 100 120 140
Ry pin  (kQ) INPUT VOLTAGE Vi (dBuV EMF)
FM FM
Sep.(R—>L) L.R., C.R.
300
0 E
>
\\RM pin = 22kQ E 100 ~
N\ A
= -20 '§ 50 N /
2 \ 5 30 AN /
I} N CR
2 \ - XCT
b= =
o -u N 2 N\
< Ve =5V £ 10 = X L.R 7
o — in =
fin = 10.7 MHz R14 pin = open E 5 ~ X 4 ¥
60 Af = +75kHz dev g AN / /
- fm = 1kHz, P = 10% = 3
Bw = 400 Hz~19 kHz g \ | /
R3 pin = 1.5k} Vec =5V
-80 1
-20 0 20 40 60 80 100 120 140 16 17 18 19 20 21 22
INPUT VOLTAGE Vijp (dB/AV EMF) FREE RUNNING FREQUENCY fvco (kHz)
FM FM
Sep, THD - fyco fvco - Vee
70 07 19.5
)
60 A A 0.6
A AN
o
T 50 05 = al
. S \ 9 19 /'//
& 0 \ 0 & ’g L1
» 4 —10.4 (o] 7]
i LoR | g =3
o o
Q 39| vec=5V 03 © g
% L+ R =270 mVems Z = .
& 20| P=30mVyms 02 2 '
« =
L Only — | T
10 01 T
// ) =
— 5]
e
0 18
16 17 18 19 20 21 0 2 4 6 8 10 12 14
FREE RUNNING FREQUENCY fyco (kHz) SUPPLY VOLTAGE Vcc (V)
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TOSHIBA TA2099N/F

FM FM
Sep - fvco DYNAMIC RANGE
04 - 8
g g
o o /
g X
& 03 6 /
R z 2 /
e} <]
g E E
n o (o]
R—>L 02 I 5 4 /
5 | — 2 3 3 !
= ) ") / MONO
g =4 = Lch
= o o
& 2 2
w 01 < < 2
g pu g /
L only THD —~~ g e
o o
- =4
30 0 0
18 19 20 0 200 400 600 800 1000 1200 1400
FREE RUNNING FREQUENCY fyco (kHz) Vin (MPX) (mVrmg)
AM LINE INPUT AM LINE INPUT
VOD, VnQ, THD - Vin THD - Vin
Vee =5V, fin = 1 MHz, fry = 1kHz, MOD = 30%, £ fin = 1 MHz g
CAGC (7 pin) = 22 uF a 0 fm = 100 Hz 8 a
HENRESE : :
0 T T 8 = CAGC(7 pin) = 22 uF >
= /] Vop (0dB = 102mV ] & -20 6 <]
&) // (\)Df Lo rms) & 3 &
w -20 /, N VIO = 30% 6 g " g
=z (=) P4 1 (<)
%) \ \\ o o -40 4 o
2 z 2 \ z
W -40 \ \ Vno 4 g W g
2 \ \ MOD = 80% 2
\ g \ " <
T -60 =T 2 T
~60 3 \\ A 3
\N\ | | | mop = so% g \ 30% _ z
NSl ° R LT o
-80 N N — -80 0
-20 0 20 40 60 8 100 120 130 -20 0 20 40 60 80 100 120 140
INPUT VOLTAGE Vin (dBuV EMF) INPUT VOLTAGE Vin (dBpV EMF)
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TOSHIBA TA2099N/F

OUTLINE DRAWING
SDIP24-P-300-1.78 Unit : mm

o
24 13 3
AL r]ri1rriri .
N
(e
j) f
5 -
[{e]
NN [ VU [y SO [y NN [ N NN N U [ N [ N N
i 12
o 22.5MAX N
22.040.2 .
Nl‘ ml
d R .
™ N
F <
Y ™M
= o
= 3
lownrg
1.2217YP N I'|.0i().1 | 0.461:0.1@@

Weight : 1.2g (Typ.)
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TOSHIBA TA2099N/F
OUTLINE DRAWING
SSOP24-P-300-1.00 Unit : mm
24 13___________
HOAAAAAAARARA — — f T
o (4] =
- N E
H1HH:I:II:IHHHHH1I1 - N4
orve ) | L 0.4£0.1 ooy
13.5MAX R
. 13.00.2 ,
s
‘ o2 $%
o 49 & o
~y Ql o I
8 '
i || 0.52540.2
o

Weight : 0.31g (Typ.)
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